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Preface

Thiz texthook, Basic Mathematios for secondary schools 18 written specifically
for Form Three atudents in the United Eepublic of Tanzania. The book is prepared
in accordance with the 2005 Basic Mathematice Syllabue for Ordinary Level
mecondary Education Form -1V 13sued by the then,

the Miniatry of Education and Vocational Training (MoEWVT)

The book consists of eight chapters, namely Eelations, Functions, Statistics, Rates
and variations, Sequences and series, Circles, Earth as a aphere, and Accounting.
Each chapter compriges of achiwvities, illustrations, and exerciges. Vou are encouraged
to doall activities and exercizes together with any other assignment provided by
vour teacher. Dioing 3o, will promote the development of the intended cotnpetencies.
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Chapter One

N

Relations

I dailv e, peaple and things relate in some wayes For exanple, in fumilies,
there is a urique way on Bow feily members relate. Children relate fo their
parents by birth, You may relate fo @ ceriain school by baing a student in
that schaol. In this chapter, vou will learn about the relations betwean bvo
seis. You will also leara how fo draw graphs of relations, delerwing the
damain and range of relafions, find the inverse af relafions, draw graphs of
inverse relafions, and idenfify domain and range of inverse relations. The
competencias developed in this chapter will help you fo analise properties
af thingsin real lijfe sifuations such as relationships of family members, fares
against fravelling distances, changes of lewparature With fme, students and

their performance grades, and many ather applications. ‘/,

Meaning of a relation
A relation 15 a set of ordered pairs. It associates an element of one set with one or
more elements of another set. anally, arelation 18 denoted by the letter & In set

notation, the relati on & between two sets can be written as
E = {{a, & aisanelementof the firstaet and Bizan element of the second set}.

The above relation & 15 read as R is a set of ordered pair (@, &) such that & 15 an

element of the first set and 512 an element of the second zet.

Furthermore, if @ 15 an element from set 4 and 15 an element from set B, then the
relation R ig mathematically written as B = {{a, &) 1 a € A b £ 5}

Thenotation, g = A, & € HFmeansthat a1z amember of setd and H12 amember
of set B Also, we use @ =p to mean ‘aismapped ontop’. For example, when we

write x B> 3x, we mean " x 15 mapped onto 3 times x7

& — T
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suppoge that Aand £ are two non-empty sets. Arelation between A and B consiats
of connections linking the elements of set A with the elements of set £ following
a certain rule. The sets could consist of people, things or numbers. For example,
congider a family tree in Figure 1.1 which shows three sisters and their children.

Fatitra Eelina Zuhura

| I l

| | I |
[brahim  Asha Hussein  Beatriee Sinon Meetna Sharrea Erhema

Figure 11: f=igficrsfnp behoser sistars arid Heir ofiildnemn

The relation ‘i3 a nephew of “can be illustrated as follows. Let Abe a set of children
and 5 be a set of sisters. Hace set A on the left hand aide and set B on the right
hand side asshown in Figure 1.2 Arrows from a set of children connect to a set of
their aunts. For example, [brahim is a nephew of Belina, there i3 an arrow drawn
from [brahim to Belina. Thia tvpe of representation 13 called an arrow diagram, a
mapping diagram or a pictorial diagram.

‘15 a nephew of

Ibrabim =\
)
Hussein—— i _____,.--*“x-;m -

Simon ./ T

Figure L2 Pictoral represeriation of @ relefion s a nephaw of |

meta Aand B in Figure 1.2 have no elements in common. However, sefa can have
elementa in comimon. The gets could even be the same. Figure 1.3 represents the
relation ‘is a brother of 7. In this relation, sets A and £ consist of 1% children who
are brothers and sisters of each other born to two siaters as deacribed in Figure 1.1

@ [ I [ [
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‘1= a brother of

Ibrahim
Acha

[brahim

Huszein Hussein

= Beatrice

Simon

Figure 13: Fictoria! represertation of e relation iz @ drother of

Eelationsz can also exist between sets of numbers. Figure 1.4 represents the

relation ‘13 afactor of 7.

2 afactor of

Figure Ld: Fictornal represeriation of the relation "is @ factor of

Types of relations

There are four types of relati ons, namely; one-to-one, many-to-one, one-to-many,

and many-to many-relations.

{Jne-to-one relations

A one-to-one relation i3 a relation in which exactly one element of the first set
iz mapped onto exactly one element of the second set. For example, the relation
E={1 2) @& 4, (3 6) (4 8), (5 109} i5 a one-to-one relation. The pictorial
diagram of the relation & is showm in Figure 1.5,

| T
®
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Figure 15: Fictoriql diggran of @ ore-ho 0 relaion

Many-to-one relations
A many-to-one relation 13 the relation in which at least two elements from the

first set are mapped onto exactly one element of the second set. For example,
a relation ‘a child of "defined as & = {(Harna, Khasim), (Khalid, Khasim),
(Mairnuna, Khasim), (Anes, Joseph), ( Juliet, Jogeph) } 12 a many-to-one relation
because Haruna, Khalid, and Maimuna are children of Ehasim, while Anes and
Juliet are children of Jogeph. The regpective mapping diagram of a relation R,
‘iz a child of "1z shown in Figure 1 6.

‘iz a child of”

Figure 1.6: Fictorial diggram of @ marme-to-ore Felaiion

One-to-many relations
A one-to-many relation 15 the relation tn which at least one element of the first

set 1z mapped onto more than one element of the second set. For example, the
relation ® = {{0,0), (0,33 (1, —13, (1, 1), (4, 23, (4, =23, (9, =33, (9,30} s
a one-to-many relation. The pictorial representation of the relation & 15 shown in

Figure 1.7
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Figure 1.7: Fictoriel diagram of @ ore-lo-maeny relafion

Many-to-many relations
A many-to-many relation ia the relation in which several elements of the firat get
are mapped onto more than one element of the second aet. An example of a many-

to-tany relation i3,

& E={=2, -0, 2,0, =1, -1, 1,0, =1, 2, {0, 13, {1, 0, (1, 2y, (2, 13, {2, 231,
& pictorial representation of the relation & 12 shown in Figure 1.5

s
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~Activity 1.1: Forming relations among family members
- W

In a group, perform the following tasks:

1. Reflect on different ways on how vyou relate with your families such as
parents, children, uncles, aunts, brothers and aiaters.

2. Demonstrate that relation in front of the class. Use long sticks or rolled
papers as a meana of connecting your corresponding family members. Other
atudents should obgerve and create pictorial diagramsa of the relations.

3. After demonstrations, draw a pictorial diagram of the relation in task 2 on
a large manila paper.

4 Share vour findinga through presentation for further inputs.

Example 1.1

Let A={=2-1012}and 5={01 2 5 4} Draw an arrow diagram to
illustrate the relation which connects each element of set A to ita square in set B

Solution

@ Putsetd onthe left hand side and set B on the nght hand side. The square of -2
12 4, the square of =115 1 and 20 on. This relation 15 mathem atically represented
as F={(a, r) &=a?} The pictonal diagram is shewn as follows.

faquared’

Example 1.2

Write down the relation in Example 1.1 in get notation. List the elements of
the relation .

I @
N @
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A

Solution

The relation is that elements of aet B are the aquare of the elements of aet A
A={la, by acd be B where b = a=}.

The elements of relation & consist of the following pairs:

A={=2,4), (=1, 13, 0,00, (1, 1), (=, 4}

LetR = {{a,b) b = 2a wherea € Aand b € B} If A = {1,233}, draw

apictorial representation to 1llustrate the relation &

Solution
From the relation, & = 2a.
fa=1 H=2 a=2 b=4 a=3 k=208,

then, apictorial representati on of the relation & 15 shown in the foll owing figure:

1. By using Fgure 1.1, use pictorial diagrams to illustrate the following
relations: (a) ‘iz a daughterof * (b) “iza nieceof * (c) ‘iz a mother of ©

2. Let & = {mase, length time} and I} = {centimetres, seconds, houre,
kilograms, tonnes}t. Draw an arrow diagram to illustrate the relation “can
be measurad in’

3. Let A= {25° 132° 90° 48° 302" and 5 = {acute angle, nght angle,
obtuse angle, reflex angle} Draw apictorial diagram to illustratethe relati on
between sets A and 5.

@ —TT
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4 LetE=1{1234} and F=1{2,3, 4,5} Draw apictorial arrow diagram to
illustrate the relation "1z less than'
5 LetF={a ei 0 u}and = {Ghana Gamhia, Zambia, Tganda} Draw an
attow diagram to show an inclusion of vowel 1n the name of the country.
&, Letd = {pg, cow, horse, lion, tiger} and £ = {2, 3,4, 5} Draw a pictonal
diagram to connect the name of each animal with the number of letters in
itz nare.
T Let M= {Dodoma, Lusaka, Accra, Pans, Freetown} and &V = {France,
Zambia, Tahzania, Ghana, Sierra Leone}. Draw an arrow Jdi agram to connect
each capital city with its countty natme.
2 A group of people containg the foll owang members: Pandu WMok, Eafael
Martin, Alovce Wambura, and Juma Mllcolu. Let M be a set of children,
and () a set of fathers. Draw a pictorial diagram to show the connection
between set Fand set (0
9. Lets={Dar es Zalaam, Lindi, Euvuma, Arusha, Mbeya, Tanga, Tabora) .
Draw apictorial diagram to show the relation “13 north of between members
of zet A
@ 10, Using aet X in question 2, draw an arrow diagram to show the relation “is
east of " between members of set 5.
11. Let T = {Tanzama, China, Burundi, Migeria}. Draw a pictorial diagram
between members of 2at T to show the relation “has a larger population than’
12 Let U= {2,353, Syand V= {5 7 10, 60} Draw a pictorial diagram between
set [fand set V' to illustrate the relation ‘15 a factor of ™
13 Let W={9 10, 14 12}y and X = {2 5 7 &} Draw a pictorial diagram
between set Wand set X to 1llustrate the relation "1z a multiple of .
14 Let¥={14 -4,9 10band == {1, -2, 2,5 -4} Draw a pictorial diagram
between set Yand set Zto illustrate the relation “1s a square of .

Domain and range of a relation

Suppose that arelation between two sets Aand Bis B A — B Ttiz read as, "relation
Fmaps set 4 onto set B7 The domain of this relation 13 the set of all members of
set A which are related to a member of set B, that 13, all members of set 4 which

hawve corresponding members in set B fortms the domain of a relation &

On the other hand, the range of arelation 15 the set of all elements of set & which
are related to at least one element of set A that 1z, all members of zet B which

WAT 7DD WEA dd A
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have corresponding members in set A form the range of a given relation. Eange
can alse be described as the set of values which correspond to a set of values of
dotnain of the relation. In Figure 1.9 the domain 15 A= {2 3 3} andthe range 1s

B=Aa coe fzt

Figure L9 Mlustrafion of domaar ared rarge

Example 1.4

[Jse the values in Table 1.1 to represent the relation R thatexists between rand
@ vin terma of the ordered paira and write its domain and range.

Table 1.1 : Table of values o_f the relation B
+ | =3 |05 1 2 5 &

¥ | —6 12 4|10 12

solution

From Table 1.1, arelation of ordered pairs 1z

R ={(=3 —6) (05 1) (1, 23, (2, 43, (5 103, (& 123}

The demain of K1is a set of x values, that1sx = {3, 0.5 1, 2 5 &} and
the range of Bis the set of y values, thatisy = {—6, 1, 2, 4 10, 12}

Example 1.5

mven the following ordered pairs:

(1, 2), 2.1), (=3, 4), (=3, -2}, (2, 2), (=8 0), (=8 =3
() Which ordered pairs belong to the relation R = {{x, ¥):¥ = x}7
(b1 State the domain and range of &

| O T
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Solution

fa) Choose all ordered patrs (x,v) 1n the given set such that ¥ = x
The ordered pairs which satisfy this condition are;
(1, 23, (=3, 4, (=8, 0), (=8 -3).

(b) Domain of B = {1, =3, -8} andrange of R = {2, 4 0, -3},

Let B = {4, 1&), (4, 200, (5, 207, (5, 1&), (7, 18)}.

(a) Write a relationship between the set of ordered pairs of relation K.
(b Express Rin tabular form.

ic) Find the domain and range of B

Solution

(@) Itcan be observedthat B = {(x,3) yisdivisible by x}. Thus, the relationship
between the ordered pairs of £1s that, the second entry 15 divisible by the
first entry without a remainder for all elements of & or the second entry 15
the multiple of the first entry.

(b1 The dotain of K1z {4, 5, 8, 9} and the range of £ 12 {16, 18, 207

ic) The relation X can be expressed in tabular form as shown 1n Table 1.2,

Tahle 1.2: Table qfval_ues of the relation &
x 4 4 51 8 9

y | 1620 20|16 | 18

Graphs of relations

In the previconus section, you learnt how o represent a relation as a setusing pictorial
diagrama. In thiz section, you will learn how o repregent relations graphically Also,
vl vl learn howe to drawe linear equality, inequality, quadratic, and cubic relations.

Linear equality relations
A linear equality relation & can be represented graphically by talang each patr
(x,y) as apoint in the x—plane. Ifthe relation A has an infintte number of elements

(pairs), tabulate a few values of x with their corresponding walues of ¥ and use

WAT T3 D WEA dd 1
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them to draw the graph of the relation. In this case, the domain and range of the

relation can be obtained from the graph.

Example 1.7

Draw the graph of the relatien B = {{(x,¥):y = 2x}.

Solution
Tabulate afew values of the relation B = {{x,¥):¥ = 2x} as shown in Table 1.3.

Table 1.3: Table of values of the relation B = {(x, ¥) ¥ = 21}
X =3 —2 -1 0 1 2 )
Vo= 2% —f — -2 0 2 4

The graph of the relation B = {(x,v):y = 2x} is cbtained by plotting the
ordered pairs on the xy—plane as shown in Figure 1.10.

Figure 1.10: Graph of the relation B = {(x,y):y = 2x}

i @ T
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Example 1.8

Draw the graph of the relatien B = {{(x, ¥}y = 2x+3}.

solution

Tabulate afew values of arelation R = {{(x, ¥}y = 2x+ 3} as shown in Table 14.

Table 1.4: Table of values of the relation B = {(x, ¥):¥ = 2x +3}
x —4 -3 -2 -1 ] 1 2 3
¥ -3 -3 -1 1 3 ] 7 9

The graph of the relation B = {(x,¥):y = 2x+3} iz given in Figure 1.11.

Figure L11: Graphof the relation R = {(xy):y = 2x+3

T P
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Linear inequality relations

mome linear rel ations can be represented as inequalities. The graph of an inequality
relation 15 drawn the same way as that of a normal linear relation with some
considerations of the inequality signs Thizis done by shading theregions containing
points that satisfy the given relation. Dotted lines are used to represent inecquality
relations with less than (<) or greater than (=) signs while solid lines are usedfor
relations which involve inequalities with less than of equal (=) and greater than

of equal (=) signs.

Liraw a graph of each of the following relations and state its domain and range:
() BE={{xy) y=x} () R={Fy y<x} (c)R={xy y=2x+1}

Solution
(a) Therelation B= {(x¥): ¥ < x} has an inequality sign “<’which means that
all the points on the line ¥ = & are included in the required region. In thia
case, asolid line is uzed. Since the line divides the xy—plane into two regions,
teat fewr points from each region to determine the region which satiafies the
@ relation. For instance, from the first region, chooze (-1, - and (-3, =2)
and from the second region choose (2, 1hand (4, 23 Substituting the values
of xand v from these ordered pairs gives 1=2 and 2<=4 2=-3 and 4=-1.
Hence (2, 1) and (4, 2) satisfy the inequality while (=3, 2) and (-1, 4) do
not satisfy the inequality. Shade the region which contain peoints which
satisfy the relation R = {(x¥) ¥ <x} as shown in Figure 1.12,

T

2o =x
(=14, ¥

Figure 1.12: Graph afthe relation R = {(z,y): v = x}

T
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From the graph, the domain of the relation Ris {x:xis all real numbers} and
the range of the relaton £is {y ¥ 13 all real numbers}.

(b} The relation & = {(x:y):» < x} hag an inequality sign < which means that
all the points on the line ¥ = x are not included in the required region.
Therefore, in this case, a dotted line1s used. Since the dottedline separates
the xy — plane into two regions, test few points from each region. For
exatnple, choose (— 4,4, and (— 2, 0 from the first region and (4, —4) and
{1, = 1ifrom the secondregion. Chservethat (1, -1 and (4, — 4) sati st the
inequality and (— 4, 4) and (=2, ) do not satisfy. Shade the region which

contain points which satisfy relation R as shown in Figure 1,13

iy_ _ ."'

g

(ST,

yer

-

| | ta—9)
7Y
Figure 1.13: Graph of the relaion R = {(x )y < x}

From the graph, the dotnain and range of the relation & 12 a set of all real
numbers as all values of ¥ and ¥ are involved because the line ¥ = X extends
infinitel ¥ in both directions.

(c) Therelation B = {(x»):y = —2x + 1} Test few points which do not lie
on the dotted line, for example (=2, 23, (2, =23, (2, =2} and (-2, &) [n this
case, the points (—2, &) and (2, —2) satisfy the relation B and hence they
are in the shaded region, while the points (=2, 23 and (2, —=5) do not gatisfy
the relation R.
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shade the region which contain points which satisfy relation & as shown in

Figure 1.14

E ¥
TRE i
'\;{‘ .}IE
!
YIS, R Y|
-
(=4 e
1'._ {
k i
—4—-5-2—-10] 1 2 & 4 §
_1 k
-2 +2+8
_q $
—q \..
—& I:E:-_E:I' \_
L X

Figure 1.14: The graph of the relation R = {{x,y) .y = —Zz+ 1}

From the graph, as the line extends infinitely in both directions, all values of x
and yare involved. Therefore,
Domain = {x:x € R},

Fange = {yy € RL

=mome linear relations involve more than one inequality. In this case, the solution
i3 the setof all ordered pairs which satisfy all the inequalities in the given relation.
Thiz iz illustrated in Example 1.10 and Example 1.11.

ple 1.10 \

Let R={(x, vix+y = 2 and y < 2} be arelation of real numbers. Draw a
graph of & and state its domain and range.

Solution

Therelation B has two inequalities. Draw the two lines and then test few points
that satisty both inequalities. Start with one inequality, say x+y = 2, and
choose some points such as (4, 13, (2, —4) and (=2, =23 Test these points by
substituting them into the relation and shade the wanted region.

@ ——T
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Aoain, test the secondinequality and shade the wanted region. The region where
the shading intersectis the wanted region as shown in Figure 1,15

o]
e
| ‘m+.y—.25
4
| NEEERES TR
*—-4—3—;2—1{% NS
(22 =2 B
o3
—4 £ et
2 I : Nl

Figure 1.15: Graph ofthe relation R = {(xv) x+ v = Zandy = 2}

Therefore, from the graph, the domain of B 15 {x:x € 8} and the range 13
{yy =2}

Example 1.11

Find the expression of the relation given by the following graph. btate 1ts
domain and range.

. Ak 4
W L s ~ g : W= s
b \ ;
\|x_ | 4 r,’
\\‘ 4
- :‘
'\‘\ a ,":
| \\\_\ ]J’
i s B 7
I '\.\H 'i
o
| 1 ‘_‘ s
.-r \“'\
a“ \"‘-. -
- - — -
=== 2 = 1 203 g
T‘i \‘.'\\.‘
;,_2 Ity=2 ]
| ARAR | 4
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Solution

Choose any point in the shaded region, say (1, 4). By substituting x = 1 and
v = din the equations v = 2rand x+v = 2, we get 5 = 2 (true) and 4 =
2 (true). Thus, the shaded region represents the set of all ordered pairs (x, %)
of real numbers such that ¥y = 2x and x+v = 2. Therefore, the relation X
iz given by R = {(x,¥):y > 2rand x+¥ =2} The domain of the relation
E= {(ry)y = 2rand x+ ¥ > 2} isthe set of all real mumbers, becanse as the
lines extend to infinity, all values of x are involved. To find the range of &, take
all walues of ¥ which are in the shadedregion. From the graph, the values of ¥
statt at a point of intersection (% %) of the two inequalities. Since the lines
are dotted, the values at the point of intersection are not included. Therefore,
the greater than sign shouldbe used Hence, therange of iz {3y = % where
v 13 a real number}.

Quadratic relations
sometimes rel ations are represented by quadrati c equations or quadrati cinequalities.
For example, R={(x, )y = x2+1}and B = {(x, ¥}y = x2+1and y <5} are

gquadratic relations. Such relations can also be represented graphically,

Draw therelation B = {(x,y2y = x*+ landy < 5} and determine its dom ain

and range.

Solution

To sketch the graph of &, first, sketch the quadratic equation ¥ = 124+ 1 using
azolidline and a dotted line for v = 5 MNext, identify the points that satizfy
both inequalities. The graph of ¥y =x* + 1 can easily be drawn by using table

of values as shown 1n Table 1.5,

Table 1.5: Table of values for the relation ¥ = ¥*+1

x 3 2 -1 0|12 3]
y=s+1] 10 5 2 1|2 5 10|

The graph of & i3 as shown in Hgure 1.16.
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SRma. 1 Saaaa
Figure 1.16: The graph ofthe relation B = {(x, vy = z®+land v < 5}

The graph shows that, the domain of Ris {x: —2 = ¥ = 2} while its range 13
@ {¥1 =y =5}

Example 1.13

Let R = {(x,y)y = — (x—1)%+1 and y = x—6} be a relation. Draw the
graph of X and determine its domain and range.

Solution

To draw the graph of &, first, sketch the equations v = —(x —1)*+1 and
v = x—6 MNext, identify the points that satisfy both inequalities. A few values
for ¥y = —{x—132+1 are tabulated 1n Table 1.6

Tahle 1.6: Table of values of the equation ¥ = —(x—1)2+1
x -2 -1 0 1 2 3
y=—iz—1%+1 -5 -3 0 1 0 -3

b

The graph of & iz as shown in Hgure 117,

Ll
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Figare 117 Groph ofthe relation R = {(x vy = —(z—-1)2+ land v = -G}

i

The domain of Ris {7 —2 =5 =3} anditsrangeis {y. -8 =y = 1}

Diraw the grapha of the relations in questions 1 to 7 and use the graphs to find
the domain and range of each relation.

E = {x.y)r2x—y = 10},

E=xyrx—y=landy =2}

E = {{xy)y = x2}

E=xyix+y=landx < y+2}

E={xv)y—2x z 0andx = -1}

E={xv)y=z=x-1}

R={xv)yy=x—landy < 3}

e i

Inquestions & to 13, find the relations represented by the graphs. Use the graphs
to determine the domain and range of each relation.
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Domain and range of a relation expressed in equation form

When arelation 15 written in the form of an equation, say ¥ = 25+ 1, the domain
of the relation 1s the set of all values of the independent variable x When these
walues are substituted into the relation they give values of the dependent vanable
¥. Therefore, the domain of Ris {x:(x, ¥) belongs to R for some values of x} and

range of Ris {¥:(x,¥) belongs to R for some values of y}.

Example 1.14
Find the domain and range of the relation v = 25+ 1.

solution

Given the relation ¥ = 2x 41, any real value of ¥ gives a definite real value of
¥. Theretore, the domatn of this relation 15 the set of all real numbers. Therange
1z obtaned by writing ¥ in terms of y and determine the possible real values of

v for which x 1z defined, that1s, ¥ = 2x 4+ 1, which implies that

v—1

From x =

value of x. Hence, range of ¥ = 2x 4+ 115 also a set of all real numbers.

5 it 1z observed that any real value of ¥ gives a definite real

@ —T
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Example 1.15

Find the domain and range of the relation v = 3 x24 2

Solution
A1 values of ¥ give definite values of . Thus, the domain of ¥ = 3374+ 2 15
the zet of all real numbers, that 12, domain = {x:x = R}
For the range, firat write x in terma of v, that i3, from
¥yo=3x24+2

Making x the subject gives

I=iﬁ.

3

MNote that, the values in the aquare root are defined only for the non-negative

real numbers. 30, we have
v—2
3
¥

I 1Y

@ Thus, range = {y:y = 2}
Therefore, domain = {x'x € Rltandrange= {yy = 2}

Example 1.16

Find the domain and range of the relation B = {(x,¥):y is divisible by x,
where x and y are integera}.

sSolution
Fxandyare integers andyis divisible by x, then % = k,where kis an integer.
since the fraction 12 not defined when the denominator 12 zero, the domain of

the relation Fis a set of all integers except zero, that s,

domain={x . x €& x#£0}

To find the range of the relation R, note that v as a numerator takes all integer
values. Thus, the range of & iz the set of all integers, that 1s,

range = {y. ¥ € £}
Therefore, domain = {x:x € £ xr = 0} andrange={y: y & F}

M
_| | ®
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L
ple 1.17
1

Let & be arelation on real numbers given by ¥ = P Find the domain and

+3
range of &,

solution

Given the relation v = ﬁ the denominator needs to be anon-zero number,
so, x = —34 All other values of x satisfy the equation. Therefore,

Doman={x:x € B x=-3}

Tofindtherange of the relation &, we wiite xinterms of y for the given equation.

Fiven ¥ = ;c-}-—?: which implies that x = }1,—3.

1

Hote that forthe equation ¥ = 3 —3 to be defined, ymust notbe equal to zero.

All other values of ¥ satisfy the equation ¥ = :]r:,—?). Thus,
range =4{y. ¥ = B, y=0}.
@ Therefore, domain = {x'x € Rexcept —3} andrange={y .y € R, yv=0}.

Exercise 1.3

1. Find the domain and range of each of the following relations:

@ R = {(x,y):xand yare real numbers and y = X }.

(b) B = {(x,¥) xand yare natural numbers and yis a multiple of x}
2. LetR = {(x,¥):¥ = 3x+1} be arclation on real numbers. Find:

(a) The zet of ordered pairs which belong to B from the set

fa. 23,0 -1, (5. 3). (-2 -5). 6. 10 }.

{b) The domain of the set obtained 1n (@)

() The range of the set obtained in (a).
3 LetR = {(xy):x2+y® = 1} be arelation on the set of real numbers.

(a) From the following set of pairs of numbers, write a subset whose

members belong to B

{{D. 1y, @, 1), (2 =) 0, 1), (% *"2—?) (ﬂxi *‘”;) (”g *"E—E)}

& ——T
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(by Give the domain of the set obtained in (3).
() Give the range of the set obfained in (a).
4. What iz the range of the following mappings if the domain of each relation
ia the zet of integera?
a) RExw 2x-1
by REx = x%
o) Rx = 27
5. Find the domain and range of the following relations:
a) ¥ = xT4+3.
by ¥*=4x

Inverse of a relation

Activity 1.2: Converting currencies

- i

Currencies of different countries relate linearly depending ona given exchange
rate between the currencies. Perform the following tasks individuallvor ina group:
1. Choogeacurrency of any country and find its current exchange rate againat

@ the Tanzanian currency.

2. Express mathematically the relationships between quantities in tazlkc 1 by
uging an equation. Write the relation in sauch a way that Tanzanian currency
forms the domain and foreign curreny forma the range.

3. Prepare a fable of values with 10 values of the domain and range depending
on vour choice of foreign currency

4. Prepare a new table and exchange the values of the columns of the table
prepared in task 3.

5. Use the values obtained in task 4 to form a new equation.

6. Compare the new equation with the one formed in in task 2 and note down
any similarity and differences.

7. Choose some values of the range from the table in task 2 and substitute into
the newrequation. What valuea do vou getand how are they related to those
in the table prepared in task 27 Comment on the obgervations.

2. Without using a table of values, uze the equation formed in task 2 to obtain
the equation formed in task 5.

5. Based on the observations in task 7, what iz the new equation referred to
a3 with reference to the equation in taslk 27

10, Share vour findings to the rest of the class.
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Giwen arelation B, one can find another relati on from B by reversing the order in
all the ordered pairs belonging to B This type of a relation 15 called the inverze
relation of Rand iz denoted by Y Here *—1'is not an exponent but a symbol to
indicate the inverse. The symbol Bl isread as R inverse’or ‘the inverse of R

Let Rbe arelation where elements of set A are mapped onte members of 2t 5

Then, R is the relation mapping elements in set 5 onto elements in set A This
relation iz defined by B! = {(b,a):(a b) belongs to F}.

Let R bearelation given by B = {(a, &), (c.d) (&), ¢ )} Find:
{a) The domain of .

{by The range of B

() Theinverse of K

(d) The dotain of B4

(e} The range of 7L

@ solution
(a) The domain of Ris {a, ¢, 2, 1}
(b) The range of Kis {b 4,7 s}.
ic) To find B!, interchange the first and the second coordinates in each pair

Hence,

R ={ib a), ide), (fe), (s}

(dy The dotmain of Bt {&, & £ 21
(el Therange of 11z {a, c, & £}

Remarks: Itis observed from Example 1.18 that, the domain of & ~isthe range
of Band the range of B'is the domain of B These statements are generally

true for any relation.

Pictorial representation of the inverse of a relation

The pictorial representation of inverse of a relation K is obtained by reversing
the direction of all arrows in K. For example, the pictonial representations of the
relation & and its inverse are given in Hgure 1.18 and Figure 115, regpectively

e 5”“””"_""'
1
1
i
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D can st of R Range of R

Figure 1.18: Pictoriad representation of Hee relation R

R—l
r )
o
b
¥
@ 5 -
Domain of B Fange of B

Figure 1.19: Pictarial representation of the relation R

Finding the inverse of a relation algebraically
The inverse of a relation & which 12 in form of an equation or an inequality i3

obtained uaing the following steps:

——

Step 1: Interchange the wariables x and .

step 2. Write vin terms of &

Step 3: The resulting equation represents the inverse of the relation.

I
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Example 1.19 Do

Find the inverse of the relation B = {{x y):¥ = S5x}.

Solution
Interchange the variables x and 32 andthen write vin terms of x Thetwo steps
can be summarized as follows:

step 1 Interchange the variables. Thatis ¥ = Sx becomes ¥ = 5y

step 20 Write v in terms of &

From x = 5y, we obtain ¥ = %:{I.

Therefore, B71= {[x,y) Ly = %x}

Remark: The ordered pairs belonging to R are denoted by (x, ¥) and not by
(v, %), This 15 because a coordinate point 15 always written by starting with the
x coordinate foll owed by the v coordinate.

Exampile 1.20

Find the inverse of the relation 8= {(x, ¥v): student v 1z taller than student x}.

Solution
The inverse relation (FE1) of the relation & 15 obtained by interchanging the
variables x and y. Therefore, R- = {(x, ¥):student x iz taller than student ¥},

Example 1.21 _ \

Given the relation R= {(x, ¥y = 4x%}, find:
(a) The inverae of &
(bt The domain and range of R

solution
(a) Giventhat B = {(x,¥):¥ = 4x% weinterchange the variables xand y to
getx = 4v2 Eewrite yin terms of x such that

2 X
=—=y=t—
¥ p ¥ 5

| < T
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Hence, the inverse relation of Kia given by

i ={[I,.PI'1.P = iﬁ}

2

(b) The domain of B! = {x:x = 0} and the range of B! = {yyisa real
number}.

Example 1.22

Given the relation R= {(x,¥):y < v +4}, find:
(a) The inverse of .

(bt The domain and range of B1.

Solution
{a) From theinequality ¥ <= x+4 interchange the vanables x and v to obtain

¥ < ¥+ 4 Thisisequivalenttox —4 < vwhich canbe writtenasy > x —4.
Hence, R = {(x. ¥}y =x—4}.
(b1 The domain of B! = {x2x € B} and the range of B! = {yy = R}

Example 1.23

kX

miven the relation B = { (r ¥y = ﬁ} find the:
{a) Domain of &,

(b Eange of R,

() Inverse of K.

(d) Domain of B

() Eange of B-L.

I
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solution

(a) since the denominator of a fraction cannot be equal to zero, then in the
equation ¥ = ﬁ % # 1. Therefore, the domain of R={xx = B, x =1}.

(b Tofindthe range of &, first express xin terms of ¥, thatis, fromy = ﬁ

1
we get x=—+1.

Y
Cheerve that v = Oforx = %+1 to be defined. Hence, the range of
R={yv e R y= 0.

1

i) For the inverse of &, given that y = =7 Upon interchanging x and »

it becomes x = }%1 Iaking w the subject of the equation we obtain

Vo= %+1.Therefore,R‘1 = {(I.}’:“}’:“,li.“"l}'

(d) From the equation for &7 that 1z, v = lf

be zero. Thue, the domain of R7'= {x ¥ € B, x # 0}. Motice that, one
could als o use the fact that, the range of R1isthe demain of R 7'to obtain the
@ same result. However, remember to replace x by v and vice versa.

+ 1, observe that x should never

() Using the fact that the domain of & is the range of B7!, the range of
Fl=lyy e R, y21}or {yyizsall real numbers except 1}

Exercise 1.4

In questiona 1 to 3, find the inverse of each of the given relationa.

1. Eisthe set of all pairs of coordinate points in the yy—plane.

2. Risthe set of all ordered pairs (x, ¥) of real numbers where yis the cube
root of X

3. Risthe setof all pairs of coordinate points in the xy—plane which lie below
the line y=4.

4 Study the relation & shown in the following figure and answer the questi ons
that follow.
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fa) Make a drawing to show the inverse relation R
{by  Make a list of all ordered pairs belonging to £71
() Which zet i3 the domain of 7717

{dy  Which aet i3 the range of &7

In questions 5to 12, find:
{a) The inverse of a relation.

& (by The domain and range of the inverse of a relation.

5 R={xyry=2x+1}
6 R={xyr2y—1 = 4x}.
7R ={xvyy= x|

8 R={xvy=0}

9 R = {xv)3x = v}

10 R = {(x¥)2x+35 = v}

11.R = {(:c,}?}: y = %}

12.R = {{xv)vy=73x-1}

k

o
o
[l

=
—
=
Hou
i
L]

Graphs of inverse of a relation

Consider the relation R = {(x v):y = 5} Its inverse is given by
F-1 = {(x,y):y < x}. In this case, R is the relation “greater than” for all real
numbers and F-'is the relation “less than” for all real numbers.

The graphs of B = {{(x, ¥}y > x} and B = {(x,¥): ¥ < x} are shown in the
shaded regions in Figure 1.20 and Figure 1.21, respectively.

M
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Figure 1.21: Graph ofthe relation R = {(x,3)y < x}

Cne way of understanding graphically the relationship between a relation & andits

inverse A7z to open a book and align the binding with the line v = 1 as shown

in Figure 1.22.
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Figure 1.22: A demmorsirafion of irnerse of @ relalion wsing ot opered book

In this case, if the upper pages represents the graph of the relation &, then the lower

pages represents the graph of itz inverse. For example, if the pairs (0,17, (1,27,
and (x, ¥) belong to the relation & (upper pages), then the points (1,070, (2,17,

and (v, x) belong to B (lower pages).

S0, reversing the coordinates of any pointin the plane 12 the same as reflecting it

inthe line v = x. Here, the line ¥ = ¥ acts as a mirror

Example 1.24

Consider the relation given by R = {(5 yly = 25} Its inverse 1s
= {(}c,}?}:}? = %} The graphs of R and B! are shown in Figure 1.23

oft the same pair of axes

e

’

1 af
4

Figure 123 Graph ofrelations R = {(x iy > 2x} and R = {Ex,}aj:}a < %}

| e
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Therefore, given any relation B the graph of B! can be obtained by reflecting
the graph of Eabout the line v=x.

Example 1.25

Draw the graph of the inverse of the relation B = {(x, ¥}y = 3x}.

Solution
From the equation v = 2x interchange the variables x and y to obtain x = 2y
TWriting vin termn s of x, we have y = %.Hence,}?‘l = {(x,}?):}? = gx} andits
graph 15 shown in Figure 1.24.
by
3
2 -
: o AR g
@ -
-
=3 —2 —1—0| 1,/ i3
-t —1
L
—2
—3
Y

Figure 124: Graph of R = {(;:.; Yy = %}

Example 1.26

Diraw the graph of the inverse of the relation ® = {{x, y):¥ < Oandy = x}, and
then find the domain and range of B-1

L =R VR
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Solution
Mote that, after interchanging ¥ and y, we have that R = {{x, ¥} x = 0 and

V= x}
Therefore, the graph of 115 as shown in Figure 1.25.

Ay

i

A
Y=

—_— ]

| Y
Figure 1.25: Grgph of B™ = {(x,¥1x = Oand v = x}

From the graph, it is observed that the domain of 7! = {x:x = 0} and the
range of Bt = {yy = 0}

Example 1.27

Diraw the graph of the inverae of the relation & shown in the following figure.
[Jze the graph to find the domain and range of the inverse relation.

I
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Hh
9
(—2,1) ; (2,1) |
=k e 1 5 ]
(—2,—1] T (2,—1]
—9
Y

solution

TTaing the coordinates of some of the ponts on the boundary of therelation &, we
have R ={(-2 1), (=2, 1), ©, =), @0y (=20, (1, 1), (-1, =13}
Interchanging the coordinates gives

Fl=01, -2, (=1, -2), (=1, 0y (0 2) {0 =23 1, 1), (-1, =13 }.The
graph of B-11is as shown in the following figure.

@
by
3
(—1,8) (1, 2)
&
x
R -
-3 -2 - 0 2 3
—1
(-1, -2 (1, —2)
—3
Y

From the graph, domain of B! = {7 -1 = ¥ = 1} andrange of
Fl={y 2 =y=2}

| WAT 1 0T WA wd 13 @ R
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Exercise 1.5

Inquestions 1 to &, draw the graph of the inverae of each of the given relations,
hence obtain the domain and range of each inverse relation.
E=xyry=2x-2}

R={ryyy =%

R = {xv)2y—x = 4}

E = {{x,yyx > 0}

R = {xv)2y > x}

E=xy) x+y < landy = x—1}.

i a

In questions 7 to 12, draw the graph of the inverse of each of the given relations,
hence obtain the domain and range of the inverae relation.

WAT 1 0T WA, wld @ R
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A Ay
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1
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befween sets of numbers can be represented on a graph.

il i ¢ and ¥i3 a relation. It can be represented on a graph.

tin xand ¥is a relation. [tean be represented by a shaded region.
& of a relation of sets A and 5 is found by interchanging the
gets Aand £ Ona graph, it i3 shown by interchanging the x

In questions 1toe 4, use {1,234} as a set of the domain of the relation B to

give the range of each of the given mappings:

1. Rx —= 2x.
2 FExr = 3x-T.
3. Rx = 4dx+5
4 Rx = x=
5 X =4{423 8tand ¥ = {a, 1}, list the ordered pairs of the following
relati ons:
a9 X —V
by ¥ — X
i X - X
dy ¥ — Y

£, Eepresent the following relations on the xv-plane:
@) R= {3 2)@2 23}
by R= {1 2) (1 517 G 5) 22) &0}
© R={24) 23) 71 54

7. Eepresent each of the following relations by using arrow diagrams:
@ R=13 2) 2 2)}.
) R=A{12) 135 173 5) @2, D
) R={2 4) (2 37 1) 3 4t

2. Write the inverses of the following relations:
@ R =i b)(ac)@d}
by R = {ae) (&) g)dn}

KR FERR] 2 TR @ R
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5. Draw the graphs of the inverses of the following relations:

(a)
LN O T A A
5 . L T NS
4 .
3 L
] »
1 . - - & &
X
= -
-2 -1 0 1 2 3 4 & 8
-1
-2
L |
(b
@ | |
5 . L
_________ | o FSaaar e gt
3 - - — - *
a % .. * 8
| |
1 1 _?_ »
| i
- -—
-2 -1 0 1 2 3 4 8 §
!
F. ‘L'—'E
)
10, For each of the given relations, write down its inverse and the range of the

inwerse relation:
fa) xr= x+4, domain: {6, 7, 8, 9}

2 o Jog =L L
(b) :cl—}}c,domam.{ 1, 2.0, 2,1}_

| I
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Chapter Two

RO

Functions

A function provides a way of representing reqd world situations mathematically,
where a ceriain input ic required lo give a certain oulput. & can be compared
fo a machine that produces a urigus oulput based on one or more Inpuls.
In this chapter, yvau will learn the concept af a function, Hpes of functions,
representing funcions pictorially, identifving funcions amang relations,
drawing graphs of furctions, stating domain and range of functions, and
fuding inverse functions. The competencies develaped in this chapter will
enahle vou to perform real life activities related to funciions, such as finding
@ clrcurmgerences and areas of large ahjects, recording quantifies of things in
related measuring units, analvsing the supply and demand in terms af prices

af goods, among many other applications.
. ey

Concept of a funmction
mome relations have special properties. Latus consider two sets Aand B, where A
iz a setof children and B i3 a set of motheraas shownin Figure 2.1 and Figure 2 2.

Beatnice
Simon —

Heema —

Figure 2.1: Fictoricd represerdadion of Figure 2.2: Fictoricd represerdation of
relabion: “is q ofild of 7 relafion “is @ ofaid of 7

In Figure 2.1, every child in the left-hand side set is connected to exactly one
motherin their right-hand side set. This implies that, every child i3 bom to exactly

ST
o ®
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one mother. This relation 15 true because, in real life, a child iz born to only one
mother The fact that thia relation 18 te in real life, therefore, it i3 a function.

In Figure 2 2, some children in the left-hand side aet are connectad to more than
one mother in the right-hand side set. This implies that, a child ia bom to more
than one mother, which is not true in real life. The fact that this relation is not true
in real life, therefore, itis nota functon.

Hased on the observations in Figure 2.1 and Figure 2 2, a relation i3 therefore a
function if and only if;

{a) each element in the left-hand side set has an arrow leaving from it

(b) no element on the left-hand side has more than one arrow leaving from it

Activity 2.1: Identifying functions among relations

- >

Individually or in a group, perform the following tasks

1. Gothrough the types of relations discussed in Chapter One.

2. Uge the lmowledge of function to 1dentify types of relations which are
functions and which are not.

4 IMuatrate through pictorial diagrams the difference betwieen types of relaticonsg
which are functions and those which are not functions.

4. Dhscuss the obzerved differences with the rest of the class.

Generally, a function can be defined as a relation that associates each element x
of a set X, called the domain of the function with a single element v of another
set I, called the range of the function. Simply, a funchon 15 a special type of a
relati on with a property that each input element haz a unigque cutput. Examples of

functions are shown in Figure 2.3 to Figure 2.0,

BEA
Dromain
Figure 2.3: Fictoriad represerdatiors of  Figure 2.4 FPictoriad represerdation
a fiprtionn F of @ furnchion H
1
WAT 7DD WEVA L dd 2D -@
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Figure 2.5 Fictoral represartation of a figchion &

The pictorial diagrama in Figure 2.3, Figure 2 4, and Figure 2.5 can be expreased

as a get of ordered pairs as follows:

Figure2 3. F = {{—-2, -6) {0, =33 (1, 0%, (-1, 31}

Figure2.4: H= {3, 1. 4. 5.6 5.6 5}

Figure2 5. G = {2, 9), (1, 6), (0. 5), (=1, 91, (=2 5}

Example 2.1:

Plot the coordinates of function F = {(4,2), (3,7), (1,4}, (4,4} in the

vy —plane:
Solution

Y

Figure 2.0 Coardinates represented in the wy—plane

I

| | WAT 7DD WA el
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Example 2.2

Draw a pictorial diagram of the function Fwith coordinates
(1,2), 3, 4, 4 86), 05 7.

Solution

Dotnain Eange

Figure 2.7: Pictorial diqgram of the funchon F

@

Exercise 2.1

1. Eepresent the following set of ordered pairs in a pictorial diagram:
{(1,—3}.{2.2).(—]..3}. (—2, 4)}

2. Heprezent the following coordinates in the xy-plane:
© 0), (1, 1), @ 2), G, 3) (4 4

3. Which of the following relations are functiona’

_l WAT 1 DAL W ] 23 NS TR
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Venance

Jumma

Name Aoe (Years)

5 Thefunction P doubles whatever iz fedinto it Complete the missing outputs
in the following fgure.

F
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&, Wrte down the ordered pairs (x,)) from the given mapping in the following
figure.
| M

1 —=]
1] =
s Pl IR i
—2 —2
T

7. Which of the foll owing relations are functions?
(a) (positive even number) — (it largest prime factor)
(by  (word) — (humber of letters in that word)
@ () (name) — {person)
() (student) — (month of hisfher birthday)
(e} (person) — (name)

g, Which of the following graphs represent a function?

(a)

| WAT 7DD WAV dd 27
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(b}
Ay
2
o T T
S Jas Tamms mmmE pmaris s pmaay inmay smaas aaas

Y

9. Thefollowing figure represents the function ‘subtract 2 from x° Copy and
cotnpl ete the pictorial diagram:

.

Function notation

Consider afunction f which maps x onte 3x+ 1. In mathematical language, it1s
dencted by frx— 3x+1. This notationis read as “f 15 afunction that maps x onto
3x+ 1’ Each wvalue of f 1z obtained by multiplying each value of by 3 and adding 1.
The abowe function notation can also be written az fix) = 3x+1 andreadas fFof x
equals 3x pluz 17 The walue of fix) can be found by substituting the values of x.
For example if ¥ = 11, inthefunction fix) = 3x+ 1, then f{11) = 2 x 1141 = 34
Likewrise, if flx) = 16, the wvalue of x can be determined by solving the equation

Jx+1=16 giving x =5

A function can be represented graphically by setting v = fix). The function
fix) = 3x+1 can therefore be written as v=23x+1 The equaticn tells us that the
values of v depend on the values of & Thus, the values of v can be calculated by
substituting the corresponding walues of &

| | WAT 10T WA wd =3 @ R
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The graph of afunction f{x) 1z the same as the graph of the equation w=F(x) If
point (m, &) satisfies the equation, then & represents the value of x and b represents
the value of 3.

The graph of ¥ = 3x+ 1 can be drawn on the xy-plane as shown in Figure 2.8,

A8 4 |

Ju=32+1

® BEN SRR
Figure 2.8: Traph affix)= 3x+ 1

Identifying a function from a graph

You have learnt that all functions are relations but not all relations are functions.
You have alao learnt that all one-to-one and many-to-one relations are functions.
When given a relation pictorially, vou can easily identify whether or not the
relation 12 a function. What 1f you are given a graph' How can you 1dentify
whether it represents a function? In this section, you will learn a vertical line test
for identifying a function from a graph and a horizontal line teat to identifvif a
function is one-to-one.

Vertical line test for identifying functions

Graphically, to test if a relation 15 a function, draw a parallel line to the y—amis.
If the line crosses the graph at only one point, then the relation 15 a function. It
inplies that, if the vertical line cross the graph at only one point, then one value

of x corresponds to only one value of ¥ which satisfies the definition of a function.

WAT [ 0T WA wd =3 @ R
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Example 2.’

study the following figures in (3 up to (), then determine the graphs which
reprezent functions.

(a)

I
id
I
s

| | WAT 103 WA wd 3 @- R
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()
Ay
8
2
-
S H A H T 1
1 | ._1 |
=z
-3
Y
solution
Liraw a straight line parallel to the v — axia in each of the given graphs as shown
@ in the following flgures:
(a)
by
2 |
S |
oz
-I_g 10 . 5 =
¥ M Y
—2

| O T
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(b)

From the figures, it can be observed that the vertical lines drawn in (a) and (b} croass
the grapha more than once, therefore the graphain (3) nd (b) are not functions, while
the verfical line drawn in (i) crosses the graph once, hence () reprezents a function.

Types of functions
The following activity will help vou to identify types of functiona.

| | WAT | 0T WA, wd &2 @ R
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Activity 2.2: Identifying types of functions

iy o

1. Studvthe figures in (a) and {b) then identif v their main differences in terms
of how the sets of ordered pairs are related.

2. What iz yvour conclusion based on howr the gets of ordered paira are related
in each pictorial figure?

3. What i3 the name of each type of function represented by each of the
pictorial figure?

(a) (b)

Generally, there are functions in which each value from the domain has only one
value in the range. These are called one-to-one functions. There are other functions
in which several values of the domain are related to one value of the range. Theae
functions are called many-to-one functions.

Horizontal line test for identifying one-to-one functions
A function whose graph 15 such that any line drawn parallel to the x—axis crosses

the graph at only one point iz called a one-to-one functon.

& T
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Example 2.4 B OT L

wtudy the following figures and identify the functions which are one-to-one.

@ 4

3

(b)

S

T
[
|-

I:C:I | i

o

a
o T
\
........... e e s ve LoSad Seats taem
G888
1 e
amANEEEN]
s
1]
”
1
=3
v
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(d)

Solution

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I

A
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[igta]

i

In order to test whether or not a function 15 one-to-one, draw aline parallel to

the ¥ —axis as shown in the foll owing figures.

(a)

WAT T3 D WA edd 33
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From the figures, it can be observed that the horizontal lines drawn in (a) and

(b} crosses the graph more than once, therefore the functions are not one-to-one,

while the horizontal lines drawn in {2) and (d) crogses the graphs once, hence the

functions are one-to-one.

Example 2.5

WWrite the function 'a number 15 squared and then multiplied by 2" in the form
Fx—fix), and then find:

fa)f: 2.

Solution

@) fix — 2x=
f2 — 2(2)=
f2 — 8

(L) fF 3.

Therefore, f:2 = &

| WAT DD WAV d 37
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(by fix) =2x=
Fi3)=23)%
=2 &
=15

Therefore, F(31 = 18

L =R VR
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Consider the function defined by g(x) = 3x+3. Find g(—2).

Solution
glx) = 3x+3
g(—2) = 3(-2)+3
=—6+3
— =5

Therefore, g (-2 = 2.

Example 2.7

& Diraw the graph of the function definedby fix) = 22+ 1 andidentify ifitiz a
one-to-one function.

Solution
Choose few walues of x near the origin and then use them to calculate the

cotresponding values of f{x) as shown in Table 2.1,

Tahle 2.1: Table of walues of the function i) = 2x+1

x 2 -1 |0 1 'z |3
y=fim |3 -1 |1 3 5

The ordered paira are plotted on the xy-plane and joined by a atraight line ag
shown in Figure 2.9,

| | WAT 7DD WAV edd 3 L =R VR
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Figure 2.0: The graph of ix) = 2x+ 1

In this case, any horizontal line drawn crosses the graph at only one point which

indicates that the function represented by a graph 15 a one-to-one function.

Example 2.8

Diraw the graph of the function defined by fix)= 2 and determine if it 15 a
one-to-one function.

Solution
Zelectfew points on the graph of the function fx) = x%as shown 1n Table 2.2

Tahle 2.2: Table of values of the function fizx) = x=
x -3 -2 -1 0 /1 2 3
¥ = fizl g 4 1 01 4 9

A @ T
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=89 e B #(3,9)

H=1-tH—t (1, 1)

|
A /7

—4 —3 -2 —1 Ofo,0l 2 3 4

—2

Y
Figure 2.10: Grapk offiz) = x°

Any horizontal line drawn in Figure 2 10 crogses the graph at more than one
point. This indicates that the function represented by the graph i3 not a one-

to-one function, but rather a many-to-one function.

Exercise 2.2

WWrite each of the following functions in the form Fix — iz
Livide a number by 5 and add 2.
Add a number to 2 and divide the sum by 5.

Square a number and subtract

subtract 7 from a number and soquare.
subtract a number from &

e

Cube a number and double.

L =R VR
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Find the values of the following functions for each of the given values of x
T fixy =2x+% x=1x=-21x=a

2 Oy =x% x=3 x=7 x=2

95x) =x% x=-1 x=5 x=4

10 Kxi =3 x=1x=7

Diraw the graph of each of the following functons for some appropriate values

of ¥ and determine if it 15 a one-to-one function;

11, fix) = 2x+3 12, fixy = x-1
12 fix) = =2 4. fixy = x°

15 fix) = —x—1 16 fixy) = —x=
17 fix) = x2—x+1 18 fixy =3 —x

Determine which of the following functions are one-to-one:

19 f={i{x, ¥v): x 1z a puptl 1n yvour school and ¥ is her name}

® 200 f={i{x, v): ¥ 1z the father of x}
21 f={ix, v v=x+4}
22
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Domain and range of a function

Afunction is a gpecial type of a relation, hence it has a domain and range. The

domain of a function iz the set of all values for which the function is defined.
@ The range of a function f i3 the set of all values that the function takes. So, if the

function is of the form ¥ = fx), the dotmain 13 the set of all possible values of x,

and the range 15 the set of all possible values of ¥

Activity 2.3: Determining the domain and range of functions

In a group or individually, perform the following tasks:

1. Study carefully the following relation formed by pairs of children and
mothers: (Jane, Grace), (Asha, Jamila), (Samaon, Alice), (Mohamed,
Tamila), {Moges, Grace), (Jane, Lilian), (Peter, Alice), (Huasein, Jamila).

2. Heprezent the given set of ordered pairs using pictonal diagrams.

3. Whrite a statement which connects the set of ordered pairs.

4. Study the pietonal diagram in task 2 and state the extent to which the
relation is realistic.

5. Discuss whether or not the relation is a function.
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&, If the relation i3 not realistic, make an appropriate rearrangement to make

the relation realistic and atate its domain and range.

7. Use your fmal workl to dizcuss with the rest of the class on how you have

reached at your concluzion.

Consider the function defined by mapping set 4 onto set B thatis, FA— B Zet
Ais called the domain and set £ 13 called the range of the function. For a given

domain of a function, there 15 acorresponding set of values of the range.

E-Kﬂlfi‘lpl' 2.9

Find the domain and range of the function fix)= Jxr—1.

Solution

Domain: The set of all possible values of x which can give real values of fix).
In this case, it 15 a set of all real numbers. Thus, domain= {xx = B>

To find the range of f{x)), first, wnte x in terms of ¥, thatiz x = %}? +%. Ttis
clear that any value of ¥ from the set of real numbers wall give a unique value

of x. Thus, the range = {y.y € RL

E-Kﬂ]i‘lpl& 2.10

Find the domain and range of the function fix) = 2 for—4 =5 = 4

Solution

LDoman=4{x. —4 = x = 4}

To get the range of the function, let ¥ = fix), then wnte xin terms of y, that
15, % = =,/F. Since there 1z no square root of a negative number, we see that
for the given domain, the range = {30 = y < 16}

Therefore, domain = {x: —4 = ¥ = 4} andrange = {y 0 = v = 16}

@ T
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Example 2.11

Find the domain and range of fix) = 22+ 1.

Solution

Doman={xrx = B}

Range: fix) = x*+1 Setf (x) = y which implies that x* = yv—1, which
means ¥ = +/¥y— 1. Since there is no sguare root of a negative number, then
¥—1 =0 giving¥ = 1. Hence, the range 1z {¥y = 1}

Therefore, domain = {x'x € Rlandrange={yy = 1}

Example 2.12

Find the domain and range of fix) = x3

Solution
® Domain={x.x € R} Sincey = % weget ¥ = /¥ Hence range={vy € R}.

Exercise 2.3

Determine the domain and range of the foll owing functions defined by:
1 fixy = 4x4+7, 10 = x = 10
2. fix) =4, O=x=5

3 f) =;%' 1<y <2

4. fix) = T

S0 gz =x-1

G Rl = 1242043

TOfith =2-12

it

gy = 34+2x—x°
B fixy) = x34+1
100 g(x) = —{1-x%)

1. Flx)=4
| | AT 703 =R el G @ [N =R T |
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{zraphs of polynomial functions

In Chapter Une, vou learnt how to draw graphs of relations. The same procedures
are used to draw graphs of functions. In this section, vou will learn how to draw
graphs of linear, quadratic, cubic, and atep functiona.

Polynomial fiunctions

A polynomial function in xis afunction whose expression contains powers of x
where the power 15 a whole number e 2 0. The highest power of 210 a polynomial
1z called the degree of the polynomial . Thefollowing are examples of polynomial
functions of different degrees:

@) fix) = 4x*—6x2+ 835+ 215 of degree =

(b fix) = x®+1 1z of degree 2.
() fix) = 4is of degree 0.
(dy fixy = —x—3 iz of degree 1.

Exercise 2.4

In questions 1to 11, state the functions which are polynomials.

@ I fx) = %+%+4 2 f() =2
i fixy = x 4 f(x) =x
50 =+ 6. F() = 6+
7. fia) = a+2a+5a° 2F(x) = %
9 fiy) = 0 10. f(a) = 0.5+3a+a?

1. f(x) = x5 +2x2—1

In questions 12 to 16, which expressions are polynomials?

12 6x%+ 5742 3 FZOE-D B3 e
2 w—1)
2
15 E+2) 16 V@@t 3
F=3

i & T
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What 15 the degree of each of the polynomials in questions 17 to 197
17 14+5—4x24+2%° 18, 44252 —x*
19 1-9x+5x%

What 15 the degree of each of the polynomials represented by the following

graphs?
20
x
R -
—& -1 0 1 2 3
-1
@ _q >
Y
21
A¥

Y=

—
]
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Linear functions
A linear function f 12 a function of the form fix) = mx +¢, where m and ¢ are
real numbers. In a linear function, m represents the gradient or slope and ¢ the

v —intercept.

When the slope m 15 zero, the function simplifies to f{ix) = ¢ which 1z called
a constant function and its line graph is horizontal or parallel to the x-azis For
example, fix)=3and f{x)=—5representthe lines v =3 and v =—3, respectively.

When m 15 positive of negative number, the line graph 15 inclined.

The graph of a linear function 15 a straight line ¥ = »ix 4+ ¢ as shown in Figure
211 for posttive m (line 23, negative m (line 1) and m=0 (line 3).

i ?\ LE /Hw?!

72 iast EEREE

=0

Wiy Lt
gm*:iﬂ?

AH =d Line 3
= T

Y

| '

Figure 2.11: Graphs af fizx) = mx+ o with gradientm =0 m = Q andm = 0

Example 2.13

Find alinear function v = fx) with a gradient -2 and f(1) = 3, and then,
draw its graph.
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Solution
From the given inform ati on, draw a graph with gradient mn =—2 which passes
through the point (1, 3). The equation of aline passing through apomnt (x, ¥ )
with a gradient #2 can be found by using the point and 1tz gradient as follows:
chageiny ¥-¥
changein x B

gradient (mi)= L multiplving both sides by x — X, gives

1
Vo, = mix-xJory = mx—x ) +vy.

cetting o= —2, % = land ¥, = 3, we have ¥ = —2(x—1)+3 which gives
v = —2x+ 5 Hncey = fix), itfollowsthat fix) = —2x+ 5 The graph of this
function 12 shown in Figure 2,12,

Ay

.f{:::]'iz —éx+ 5-_

Figure2.12: Graph of ix) = —2x+ 5

In general, the equation of a linear function with gradient s passing through

the point (%, ¥;) 15 given by the equation f(x} = mix —x,) +¥,.

Example 2.14

Find a linear function with gradient —1 which passes through the point {1, 23

- T |
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Solution
fixy = mx—x)+¥,wherex, = 1 ¥ =2 and m = —1
Ay = =lix—-11+2
= —x+3
fixy = —x43

Remarlk: The graph of a straight line can be drawn if any two points are
known. When an equation 15 given, the two points on a graph can be 1dentified
by finding the ¥ and y—ntercepts.

Example 2.15

Diraw the graph of the function fix) = 2x+1.

Solution

The equation has the form fix) = smx+¢ with gradient m =2 and 1 as
v —intercept, e =F (00 = 1. Therefore, the graph passes through the point (0, 1)
® The x-intercept 15 obtained from setting F (x) = 0, that 15 2x+1 = 0, which

when solved gives ¥ = —%. Thus, the graph alse passes through the point

(—%, D) as shown in Figure 2.13.

Figure 2.13: Graph of fix) = 2x+1
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Example 2.16

Draw the graph of fix) = x+3 andfind its domain and range.

Solution
Linear equations are easily drawn by using x and y-intercepts as shown in
Tabkle 2.3

Tahle 2.3: x an-:i!y-intercepts of fix) = x4+3
x 0 =3
¥ 3 ]

The graph of the function f{x) = x4+ 3 iz shown in Figure 214,

Y

"'—4/13 B Ly L 2 3

2

Y
Figure2.14: The graph of fix) = z+3

Frotn the graph in Figure 2 14 it can be observed that the graph contains all
the values of x and yasz it extends in both sides. Hence, the domain and range
1z the set of all real numbers.

I @
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In questions 1 to &, find the equation of alinear function fx) which satisfies

the given values. In each case, s denotes the gradient:

1. m= -3 {1y =3 4 Ry =2 fi-2) =73
2 om=2 f0y =5 5 m=4, fly =38
3.om= -2, f0y =10 & mo= 0, V-interceptis 2

In questionz 7 to 11, draw the graph of each of the given functions without
using table of values:

7 fx) = g—x 3 fx) = 5—x 1. fix) = 4
9 fix) = %x 10 fix) = 5+2x%
Sketching quadratic functions

A ouadratic function 13 afunction of the form f{x) = ax®+ bBr+¢ where a= 0.
mome examples of quadratic functions are f(x) = 3x24+2x 41, fix) = x24 5,
and fix) = x= A sketch of a graph of a function represents a rough shape

@ of a graph which includes only the key features while a plot of a graph of a
function represents an accurate shape of a graph.

The graph of a quadratic function must look similar to one of the graphs in Figure
215 and Figure 2 16, MNotice that, a graph of a quadratic function has either a
minitnum of maxmum point called the vertex. We can find this point by the
method of completing the square.

i ki Iazmum point

! X
1 \“I?“’/ - .
Ilinirmnum point / \
Figure 2.15: Graph of a quadraiic HFgure 2.16: raph of 4 quadraiic
fRction opering upwands funclion opering dowrowards
T T
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Mote alao that the grapha of quadratic functions are symmetric about the vertical
line through the minimum or maximum point. Thiz i3 the line of symmetry of the
graph. The curve of a graph of any quadratic function is called a parabola.

Properties of quadratic functions
Consider the function f{x) = ax®+ bBx+¢ where a, b and ¢ are constants. By
completing the square, the function can be written as:

Vo= ax®+ba4e
% = x2+’§x+§
15 - st
¥ o, {bAy° b by
a-atlzm) = e ()
¥ ¢, b A
7 _ ( i)z
y-o+o=alr+
_ Bye B
y—a(x+ﬁ) to- -
_ BAY dac—b®
& = a(x+ﬂ) +3EL
=2
From which we get v — ( 2) -:1( )
Thuzif @ = 0, then .:1(;1:+ %) = 0 hencey = %4{;&2. Thiz means that, the
function has aminimum value of ¥ = %%b which iz attainedwhenx+% =10
that 15, at x = —%, in thiz case, the graph opens upwards.
=2
similarly,ifa = O, thenﬂ(ﬂH ;—ﬂ) = 0, hencey = %This means that, the
function has amaxzimum value of v = %fT_bE which 1z attarned when x + % =0,
that 15, atx = —%, in this case, the graph opens downwards.

The line given by x = —% 1z the axis of symmetry of the graph of a quadratic

function. The point at which the quadratic function attains its mammum of minimum
walue 15 called the turning point of the function and given by,

(b@cbz)
2a' da

- T——
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where x=—bis the axis of symmetry andy=%1s either the masimum or

the minitnuim value of the quadratic function.

Remarks: The axis of symmetry, mammum and minimum values, and the ¥ and

v—intercepts are itnpottant in sketching graphs of quadratic functions.

Find the turning point of ) = #2—2x—3 and sketch 1ts graph. Hence, on
the graph indicate its turning point and the axis of symmetry.

solution

Coordinates of turning point = (

_idac—bﬁ)
2a'  da

From fiz) = x2-2x-3,a=1 F= Zandec = 3

Tuming point = ( 2—(21:' I‘m:": _34)(1_]!(_2:| )

= (1. 71274)
= (1, -

Therefore, the turning pointis (1, —4) which 15 a minimum point, stnce 2 =1,
which immplies thata = 0. Hencethe graph of f{x) = x®-2x -3 opens upwards.

The values of x and y—intercepts are obtained by setting ¥ = Dand v = 0,
respectively. The values of x and v—intercepts are shown in Table 2.4, Since

thisis a quadratic function, there are two values of the ¥ — intercept.

Table2.4: The x and v —intreepts of fix) = x2—-2x -3
x | -1 .0 3
y 0 -3 0

TTzing the turning point, the intercepts, and the fact that the graph opens upward
the sketch of the graph of fix) = x¥*—2x—3 13 as shown 1n Figure 2.17.

@ T
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Figure2.17: Graph affiz) = x2-2x-3

Therefore, it can be concluded that, a guadratic function in the form
fix) = ax®+ bx+ ¢ has aminimum value if @ = 0 and amazimum valueif a = 0.
In other words, the graph opens vpwards if @ = 0 and dewnwards ifa < O

Example 2.18

Find the domain and range of the function fix) = x=—4x+ 5.

Solution
Domain ={x x1s all real numbers} since any real value of x when substituted

i the quadratic equation gives real value of ¥

In order to find the range of this function, it i3 important to underatand whether
the function has a maximum ot a minimum value, Since the value of ais 1,
which i3 greater than O, then the graph has a minimum value. Hence,

Range = {}?:}? = ém'LiT?bE}
_J 4131381 —(-4*
=4{¥y = T }

| i
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Alternatively, the range 13 found by completing the square as follows:
V= x"=dx+5
¥y=x—dx+4+5-4
V= ix—2)24+5-4
V= (x—-2)%*+1

Thus the domain 15 a set of all real numbers. Since the curve opens upwards,

therange1s {¥.y = 1}

Example 2.19

Without using a table of values, draw the graph of f{x) = —x%+ 4x -5 anduse
it to solve the equation 24+ 45 -5 = =10

Solution
¥ =—i(x=—4x) -5
=—(x2—-4x+4)-5+4
sy =—(x=-212-1

Thus, the maxzimum pointis (2,-17 and the axis of symmetry of the quadratic
® function 1z x = 2. In order to find the point{s) at which the graph crosses the

y-axis, set x = 0in the function to get w=-5 Since the value of @ 1z negative,

the graph opens downwards . Also, since the turing pointis belowthe x— s,

the graph does not cross the x-axis as shown in Figure 2. 15,

'Y

| k2

"8 —¢ —¢ A% /z T 6 8 10
. A . .

,_#'12 .
Ty 1|

Figure2.18: Graph offix) = —x®+4dx-5
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To solve —x2+4x —5 = =10, draw the line represented by ¥ = —10 on the
same graph as shown in Figure 2 18, Eead the x-coordinates which represent
the intersection of the graph and the straightline. The solutions to the equation
—x24+4dx -5 = —10are therefore x = —landx = 2

Example 2.20

Find the maximum or minimum value of the function fix) = 4 -3xr—2x2

Solution
Herea = =2, B = -3 ande = 4 Since the coefficient of ¥21s negative, the

function has a maximum value at the turning point. Thus the maximum value

1z given by
_ dac—b®
'S T da
_ A2 (=30 a1
¥ = =2 =3

An alternative way of finding the maximum value iz by completing the square:
y=—2x*=3x+4

xand v = —2(x2+%:4:)+4

y= -2 (x+§)2+4+3

] 3
- el

41
oS

Therefore, the maxzimum value is

Exercise 2.6

1. Draw the graph of the function fix) = x¥*—6x+5. Find the minimum
value of this function and the corresponding value of x

2. Draw the graph of the function ¥ = x®—4x 4+ 2 Find the minimum value
of the function and the corresponding walue of x. Use the curve to solve
the foll owing equati ons:
fa) x*—4x-2=20
by x2—4x4+3 =10
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In questions 3to 5, write the functionsin the form of ¥ = alx + 5%+ ¢ where
a, I, and ¢ are constants.
3.y = x4+E8x45 4 v =3x24+8x-1 509 = 5—6x—9x¢

Inquestiona & o9, find the maximum or minimum value and the axis of symmetry:

& ¥y = x*—8x+18

T oy=1+6x-3%=

2 0y = 2x%+3x+1

9 y=2—-x—x*

10, Draw the graph of the function fix) = 2x — x=, then find its mazximum or
minimum value and the axis of symmetry

Sketching cubic functions
A third degree polynomial function fx) = ax®+ b+ ox+d, where a £ 0, is
called a cubic function. Just like in quadratic functions, sketching a graph of a

cubic equation requires an understanding of 1ts properties.

A graph of afunction normally provides useful inform ati on about the function as
compared to an equation. For example, through the graph, one can study itz basic

@ properties as vou will learn in Activity 2.4

Activity 2.4: Identifying the features of a cubic function

L. >

study carefully each of the following graphs of cubic functiona and peform
the tasks that follow:

(a)

WAT 7DD WA d T L =R VR
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(b}
(c)
dly
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List dowmn as many features ag poasible that vou observe from the graphs.

2. Among the features, aummarize the features which are common to all the
graphs. If some graphs have unique features, indicate them.

3. WWrite down any cubic equation and uge the features to sleetch its graph.

4. Prepare and present a summary of the kev features in the class. Display
viour aketch of the graph in the ¢lass using manila sheets.

5. Use the feedback from other students to improve your works

Properties of cubic functions

In Activity 2.4, voumay have dizcoveredthat the graph of a polynomial function
crosses the y-amis at only one point. This point can be determined by setting x = 0
in the polynomial. Youmay also have discovered that the graph of a cubic fuction

crosses the y7—axis at least once and at most three times.

In general, a graph of a cubic function has two turning points. OUne turning point
opens upwards and another opens downwards. This implies that, one end of the
® graph goea upward and the other end goes dowmnwards.

Therefore, in sketching cubic functions, the following basic features may be

considered:

1. Finding a few points on the graph to determine the position of the turning
points as well as the direction of the graph.
Finding the y—ntercept.

3. Finding the values of x—intercept(s) by solving fix) = 0 This 15 easly
determined if the cubic function can be factorized.

4. Ingeneral, apolynomial of degree nt cannot cross the x-asis more than wtimes.

In sotne cases, the graph of a cubic function crosses the x-asis less than 3 times.

e

Which of the following functions are polyvnomial functions?
fa) fix) = 2x34+x2-Tx -9

_ 1
0) fx) = %

X

L =R VR
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Solution
(@) fix) = 2x° +x%—Tx—9 is a polynomial function of degree three with
coetficients d, = 2,4, = 1,4, = Vanda, = 5

(k) fix= _L isnota polynomial function because it i3 a rational function.

&+ x

ple2.22

Sketch the graph of the function fix) = x¥—6x2+11x -6

Solution

Lety = fix)

¥v=x-63+11lx—-6&

Find the x and y—intercepts:

To find the y—intercept, set ¥ = 0, this gives y—intercept = —6.

The x—intercepts are obtained by sething v = 0.

Thus, v = x3—-632+11x—6 gives xF —6x24+ 11y -6 = 0.

The values of ¥ can be obtaned by using the factors of a constant term, 1n this
cage, the constant term 12 & Hence, the factors are +1, =2 +3% and +6&

substitute each of the factors into the equation to determine the factors which
satisfy the equation fix) = 0. It can be observed that the factors 1, 2, and 3
satizfy the equation. Therefore, the graph will cross the x—amis at points (1, 0,
(2, 0, and (3, 0.

Then, choose some values which are on theleft and right of the x—intercepts to

determine the direction of the graph. Some of these points are shown in Table 2.5
Tahle 2.5: Selected walues of the function fix) = #*—6x%4+ 115 -6
x [ 15 [25 4
¥ i_24 _0.4 |-0.4 _6

From Table 2.5, wou can notice that the point { —1, —24) indicates that the graph
extends down in the third quadrant, (the region between negative x — asis and
negative y—axis. The point (1.5, 0. 4 indicates that patt of the graph should be
in the first quadrant (the region between positive 7—axis and positive Y—axis),
the poant (2.5, — 0.4 15 1n the fourth quadrant (the region between negative
y—azis and positive x—ais), and (4 6) 15 in the first quadrant. So, the graph
statts from the first quadrant, turns into the fourth quadrant and goes to the
first quadrant again and turns so that it crosses the ¥ —axis at —6 and extends

to negative infinity. Thus, the sketch of the graph 15 as shown in Figure 2,15
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Figure2.19: The shetch afthe cubic fincfion fix) = 27625+ 11x-6

Example 2.23

Diraw the graph of the polynomial function fix) = 233 -3x2-12x+13

Solution
Lety = 253 -3 x2—12x+ 13

Find the ¥ and y—ntercepts:
To find y—ntercept, set v = D to get vy = 13 To obtain the x—intecepts, set

v = 0 and solve for x List all the factors of 13 which are +1 and +1% The

only factor which gives v = Ois 1.
Choose some values which are on the right handside and left handside of 1 to

determine the direction of the graph.

2xt—3xF—-12x+153
3035
41 20

Tahle 2.6: Table of values of f {3
-3 -2 -1
-3z 9 20

2
-7

X
Y
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The point { =3, —32) shows that the graph passes through the third quadrant.
The points (=250 and (—1,20) are in the second quadrant. This shows that
the tuming pointis above the x—axiz. The points (2, —7) and (3, 4) show that
the second turning point 1s bel ow the x—asis 1n the fourth quadrant. Thus, the
sketch of the graph 15 as shown in Figure 2 20,

I B

o e S b T P 20 1

=10
— 20

— a0

@' U L

Figure 2.20: Graphoffix) = 227 -3x"— 12x+ 13

Exercise 2.7

aketch the graph of each of the following polvnomials:

1. plx)=-4-x° 4 pXi=x —2x" -2

20 plo =40 —12x° +3 5 pix)=14+x+%

9 p=x —x" +2x 6 plO=—x -8
Step functions

It 1z not necessary that x and ¥ be related in alinear or polynomial form in order
for afunctional relationship to exist between them . For example, if wis the costin
Tanzanian shillings of posting an air mailing letter and x 12 the mass of the letter

in grams, then vis afunction of x {see Table 2.7,

| (M
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Table 2.7: The range of tnass of letters against the cost of posting the letters

.x(massin Der<slll<x<2 2<x<33<r<d4 | danxs5|
grams)
y(costin | 150 200 250 300 350
Tsh)

The graph of thiz relationship iz illustrated in Figure 2 21

= Tes.

350 - "
300 s

250 —t

i

Cost(Tsh)

100 !
@ 50 '
—p 0 1 2 YRR ] g
_5|:| |
Ilazs (=)
—100 -
Y

Figure 2.21. Reigticrsing behigen mass of lettars ard cost of postage

The property of this function 1z that it 15 subjected to jumps. Such a function 15
called a step function. We use a small open circle to show that the end points are
notincluded and a small solid dot to show that they areincluded. Inthis example,

the domain is a set of positive real numbers such that 0 =< x = 5 The range is

{150, 200, 250, 300, 350},

Letfix) be defined as follows:

=2 if x =0
fix) = 0 if x=0
2 if x =0

& —T
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{a) Find:

() f(-%

(i) £ (7)
(b1 Sketch the graph of flx).
i) Find the range of fix ).

solution

{a) (1) When x =—8, then x < 0, hence, the first part of the definition of the
function applies, so that f{—8)=-2.
(110 When x =7, then x = 0, hence the third part of the definition of the
function applies, so that A7) =2
Therefore, F{—8)=—"2and f{7) = 2.
(by (1) Whenx =< 0, f(x)= -2 5o, draw ahorizontal line for all the negative
values of x at ¥ = —2 starting at ¥ = 0 with an open circle.
(1) F(0) = 0. 5o, put a solid dot at {0, 00,
@ {111) When x = 0, fix) = 2, draw a honzontal line for all the positive
values of x at v=2 starting atx = 0 with an open circle. The result

1z as shown in the foll owing figure.

¥

e -

i) Thefunction takes the values —2, Dand 2. Therefore, therange1s {—2,0, 2},

| i
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Example 2.25

Given a function f defined as

-3 if =1
fix) = 1 if lex=2
4 4f 2 < x

Draw the graph of f and hence state its domain and range.

Solution

Lety=#Ax) Fory = =3, drawa honzontal arrow with a solid dot starting from
1 towards the negative ¥ values (since x = 1)

Forvy = 1, draw a horizontal line segment at v = 1 which starts from 1 to
2 48t x =1, the line segment should have an open circle since ¥ = 112 not
included (1 = &) and the other end atx = 2, should have a solid dot since 2
izincluded (x = 2.

Fory = 4 draw ahonizontal arrow aty = 4starting at x = 2 towards the right
since ¥ = 2 with an open circle at x = 2. The graph of the function iz as shown
in the foll owang figure.

T &N J]

4o
3

o1

i o
=4 -3 2 -10] 1 2 & 4
} | —1 )

i |
1. | | —0

~ )

—4
Y

Doman = {x:x = R}
Fange= {-3,1 4}

| T
@
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{Greatest and least integer function
Greatest and least integer function is a form of step function. The symbol |x] is
used to denote the greatest integer which is less than or equal to x. The function
Sdefined by F (x) = [x] 15 called the greatest integer function. It is also termed

as the A oor function.

The symbol [x]isused to denote the least integer which is greater than or equal to
x. The function fdefined by f (x)=[x]is called the least integer function. It is also
known as the ceiling function. Table 2.8 shows examples of outputs of different

walues substituted to the greatest and leastinteger functions.

Table 2.8: Solutions of the greatest and least integer functions

X fix) = x| fix )= [x]
1 1 1

13 1 2

0.5 0 1

4.2 4 5

9.8 g 0

@
Example 2.26

suppose that a function Fis defined by F(x)

domain and range.

solution

= A, where® = ¥ < B+ 1 and

#1s an integer such that —3 < x < 2. Sketch the graph of F and hence state its

Table 2.9: Table of values of Fix)=n

x Fix)
—Zcx<-2 -3
-2 zx<—1 —Z
-1=zx=10 -1
Dzx=1 0
l=x =2

The graph of the function F(x) = 1z shown in Figure 2.21.
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Y=

Figure221: GraphofF(x) = n

LDoman=4{x.—3 = x < 2}
Fange={-3, -2, -1, 0,1}

Example 2.27

If Fis afunction defined by (%) = x| —x wheren = x = n+1, draw the
graph of (Fand then state its domain and range.

Solution
IF-3 = x = =2, then [x] = =3;thus &Gix) = 3 —x

IfF—2 = x <« =1 then [x] = =2 ;thus G(x) = 2—%
If-1 = x < 0 then |[x] = =1 ;thus G(x) = -1 —x
IO =x < 1,then |x] = 0 ; thus G{x) = —x
IFl=x=2then |x] =1 ;thusG{x) = 1—x

IF2 = x = 3 then |x] = 2 ;thus G{x) = 2 —x

The cutput of G(x) = |[¥] —x1is summanzed in Table 2.10 and 1tz graph 15 as
shown in Figure 2 23

| @ T
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Tahle 2.10: Table of values of G(x) = [x] —x

x &
—Szx-2 —3—x
—2zx=-1 i
—lzx=10 -1-x
D=x=1 X
l=x=2 1-x
22x=3 ax
by

Figure223: The graph of Gix) = |x]-=x

Doman = {x:x € #} and Fange={y —1 < y = 0}

Absolute value functions

Before defining the absolute walue function, let us review the definition of the
absolute value of a number If x1s any real number, itz absolute value 15 wrtten
as |x] which meana thatitis x1ifx = Oand —xifx = 0O

Forinstance, the absolute value of &, written as |6| 1z & because 6 1s greater than zero.
The absolute value of —8, written as |-8|is 8 since |-8| = —( —28) from the definition
of an absolute value of a negative number, thatis -3 = —({—x).

The abseolute wvalue function applies the same concept as the absolute value of a

number. It 15 written as ¥ = |%] and 15 defined as

y = {xifxza
-xifx =<0

From the definition of the absclute value function, its graph can be plotted as
shown in Figure 2,24,
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Figure 2.24: Graph af v = |4

® Example 2.28

Sketch the graph of ¥ = |[v —3| and give its domain and range.

Solution
Tahle 2.11: Table of values fory = |x —3|
x |2|-1lol1T2 345 6]
y 0 5/4 3 2 1 0 1 2|3

The graph of ¥ = |v—3| is shown in Figure 225,
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Y
Figure 2.25: The graph ofy = |x- 3]

Domain= {x'x € Rtandrange= {yy = 0}.

Example 2.29

cketch the graph of ¥ = ||+ 1 and give itz domain and range.

Solution

Tahle 2.12: Table of wvalues of ¥ = |x]+1
x -3 -2 -1 |0 |1 2 |3
y 4 |3 2 1 2 |3 |4

The graph of ¥ = |x| +1 is presented in Figure 2 26
by .

e

Figure 2.26: The graphof v = [d+ 1
Domain= {x'x € Rtandrange= {yy = 1}
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1. Find the value of :
® || ®0.11 @ [-1.01] @ l102]

I questions 2 to 2, sketch graphs of the functions:
2. f(x) =2nfor n—1 = x = R »is apositive integer.
3. fix) = 3n for n—1 = x = R, iz apositive integer,

—lif x =0
4 fix) = 0ifx =10
lif x =0
5 20 = xlx] forn= x <n+1, where nis an integer,

0if x =0
6. Wix) = lifx =10
—lif x =0

7. (agx)=[x]forn< r= n+1where nisan integer.
& by hix)=|x|forn = x<n+ 1 where R i3 an integer

2 0y = [x+%Jforns r=n+1 wheremizan integer

9. The function f (x) 15 defined as foll ows;
-1 if x =<0
fix) = 0if x=20
1 if x=0
Find: {a)f3) and f{—2) ity Sketch the graph of f (%)
(c) Find the range of f (x)
10, Sketch a graph of ¥ = 3[x] for ®n — 1 = x =r where nis an integer.

11, Sketch the graph of 2(x) = 2 —|x] and state 1ts domain and range.
12, Sketch the graph of each of the following functions and state its domain

atd range.

(a) F{x) = |x%-1

b) gx) = 1-|x—2|
() h(x) = [+2|+4

| G —TT
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Inverse of a function

In Chapter Cne, viou learnt about the inverse of a relation. The inverse of a functon
iz alaoa function provided that the function i3 one—to—one, Sdy Flgure 2 27 and
Figure 2 28 and learn how to differentiate a one-to-one function from its inverse.

Figure 2.27. Fictoricel represerdatiorn Figure 2.28: Pictorial represerdalion of Hee

of @ o7 - fo-o7e f1Eeiion MEFEE Of & OTE-10-07e fLenciion

The inverse function reverses the direction of the arrows Figure 2 27 shows a
one—to—one function. Figure 2 28 i3 the inverse of the funchon in Fgure 2 27
You can 3ee that the inverse tales each domain value to only one range wvalue,
hence it iz a function.

Figure 2 29 represents a many—to—one function. In Fgure 2 30, we can 3= that
the inverae takes one domain value to more than one range values, hence it is not
afunction.

—_

= L 2

Figure 2.29: The motorial Figure 2.30: The motorial reprasention of
P g se TR R Of RLagy-lo-one f1eiotion the rnvgrse of muETy-to-one figneion

Activity 2.5: Creating units conversion tool
L o

In Chapter Cne, vou learnt about the inverse of a relation. Functions are apecial
relations. The concept of inverse of a function applies only to functions which
are one-to-one. A rich collection of one-to-one functions are found in everyday
life when converting varions measuring units such as lengths, weights, volumes
or even in exchange of currencies.

WAT 7DD WAV ed 22
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In a group or individually, perform the following tasks which reflect one of
these applications.

1. List deown 10 iteme whose units are in inches. Such items are like nails
and pipes.

2. Chooze any common metric unit of length such as metres, cenfimetres or
millimetres.

3. Generatea tool which will sitnplify conversion of the inches into the commoaon
metric unita of yvour choice.

4. Preparea table with two columns, one i3 for items in inches and another i3
for any unit of yvour choice.

5. Uzethe created conversion tool to create another tool which will convert
back the unita into inches.

&. Create another table and fill the values based on the new tool.

7. Presentthe datain both tables and pictonal diagrams, hence compare the results.

8. Sfate how the two tools created are related to one other

9. Zhare the findings to the rest of the class through a presentation.

@ In Activity 2.5, vou may have noticed that, there exxist afunction which 15 areverse

of the other. This function 15 called an inverse function. Given a function f{x) 1ts
inverseis denoted by f~1(x). Theinverse of a one—to—one function is foundusing

the following steps.

1. Interchange the variables x and v.
2. Make v the subject of the fonmula.

Find the inverse of the function fix) = 3x+7 and draw the graphs of both
functions on the same ry—plane.

Solution

Let y=fx), such that y = 3x +7 To find the inverse, interchange v and x to
obtain ¥ = 3y +7. Making ythe subject gives ¥ = %— g— Hence, the inverse
of the function 1z )= %—1 The graphs of f{x) and 11 are shown in
Figure 2.21.

m
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Figure 231: Graph of v = 3x+ 7 and itsinwerse F74x) = %—%

Example 2.31

Find the inverse of the function ¥ = 3= then draw its graph andits inverse on
the same xv—plane. State whether the inverse 15 a function.

solution

Tofindthe inverse, interchange x and v to obtain v2=x Making v the subijects
gives ¥ = =% Therefore, v = =% The graph of ¥ = 2 and its inverse
1z shown 1n Figure 2 32
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Figure 2.32: Graphofy = x2and y! = /7

Figure 2 .32 shows that the inverse of ¥ = x%1s not a function because each
value of x, has two values of ¥ 7% The domain of the inverse of this relation is
% = 0 andthe range 15 the set of all real numbers.

Eemarks: Inverses of some functions are not functions unless the domains

are restricted. However, the inverses of all ene-to-one functions are functions.

Example 2.32

Find the inverse of the function flx) = 4;:3—2_
Solution 4y
Lety = A% —2 ,interchange v and xto getx = }?T
Making v the subject gives ¥ = 3}{112 .
Therefore, Lz = %
| @ —T
- @ QRS
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Example 2.33 P

Find the inverse of the function fix) = % =3 forx =3

Solution
Lety = +x —2, upon interchanging the variables y and x we get v = +/y—2.
Malking y the subject of the equation gives ¥ = 12+ 3 Hence, f1(x) = 12+ 3,
for x=0.

1
Find the inverse of the function F = 4[(1, 21,05, 63,05, 10, (=2, -4, (EIJ}

Solution
The inverse of F 13 obtained by interchanging the x andy coordinates in each point.

Therefore F = «[(2, 1), (6,3, (10, 5), (—4, - 2),[1,%}}

Example 2.35
o EZZEEN

Find the inverse of the function fix) = 41 —3%fer—1 = x = 1.

Solution
Lety = +/1 —#2, interchanging the variables x and ¥ gives x = ﬁ and
hencex® = 1 —v2ory2 = 1 —x2or ¥ = 21 —x® for 0=x= 1 Therefore,
Flix) = =1 —x2for0 = x < 1. Note that, in this example f2(x) is not a
function.

Exercise 2.9

Inquestions 1103, {(a) find the inverses of the given functiona (b state whether
of not the inverses are functions.
1. fixy = x2+2x+1 2 fixy = x4+2 3. fixy = 3x-2
4 A function is defined by fix) = x—3 Find,
fa) ifs inveras.
(b1 the value of F71(17.
() the value of 127

| iff
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In questiona 5 to 10, find the inverses of each of the given functiona:

fix) = T forx =0

Fix) = [x-2f

F={(2.3), 3,4, 5. (7, 6}
flx) =x

fix) = x==2

Fx) = [x+1]

Activity 2.6: Applying functions in real life situations

Individually or in a group, perform the following tasks:

1. Identify cne real life problem which can be represented as a function.

2. Design a function model for the problem you have identified. The model
may be in terms of a figure, picture, drawing, writing or any other type of
a model of your choice

3. lse the concept of a function to describe the usefulness of the functions
in a real life situation.

& 4. Share yvour final work to the rest of the class.

Chapter summary

1. AfunctionfromsstAto st 5isa relation between set Aand st 5. Every
element of A 13 assigned to edactly one element of et &

2. In a one—to—one function, each element of set A is assigned to only one
element of set B A functon that s not one—to—one i3 many—to—one functon.

3. The graph of afunction 15 drawn by setting up a table of values.

4 Theinwverse of afunction fix)is written as 1000 Ttis obtaned by interchanging
xand v, and then making ¥ the subject of the equation.

5. Somefunctions such as step functi ons are defined by more than one equation.

&, The abselute value function 15 always non-negative.

7. The step function |x]is the greatest integer function which is less than
or equal to ¥, and [x]is the least integer function which is greater than or
equal to X

2. IF %) 15 the inverse of fix), then the domain and range of fix) are the
range and domain of F(x), respectively
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Eevision exercise 2

In questions 1 to 3, state the degree of the given polynomials

1. pix) 2+Ex+21x24+23 57

20 pxy = =11 =13x+10x

3.px) = a tax+ar®

4 Let Fbe afunction that tales a whele number to twice of that number,
fa)  Write a formula for this function.
(by  Make a sketch of the function.

5. Which of the following expressions are polynomial sV

a) +az+3
by a+a+a
) a++3
2246545
@ =8
e
) ¥ +4
@ & Find the point at which the graph of each of the follewing polynomials

crosses the y-amis

fay fixi= x7 +6x2-8 ity fix) = 3—x%
7. Sketch the graph of the inverse of y = +1 —x2 for 0 2 x 21,
2. Determine which of the foll owing functions are one-to-one.

@ f)={FEy)y=3-4 x =0}

(b) fix)={xy)y=x>3x+2 x = 0}

) f)={Gyyy = x%}

@) fw)=A{my)y = 35+5}

2

o
o
[l

=
—
=
Hou
i
L]

r+2 xr =0
= Eg(sz{zaﬂ_:xﬂ_:z

(@) find)g(—1) Qugl—4 (i) g 16
(b sketch the graph of 2(x)
i) findthe domain and range of 2.

| e
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 if x =10
10 Ifgx) = 2x—1 if l=sx <2
x—2, if z =2
@ find@®g) (gl %) e @) g(L)
(b sketch the graph of g(x)
(o) findthe domain and range of g (x)

11. Find the coordinates of the turning points of the following functions:
A) ¥ =2x*=Tx+6
by ¥y =4x*+x+1
(C) ¥ =2x"+3x+4

12 Find the inverse of each of the following functions and state its domain
and range:

@ y= V-1
(b) fx) = —%+3

13 Which of the following functions are polynomial functiona? Why?

@ (@) flx) = 3x*+4x%+Tx—8l
b) ) = ==
© fix) = %+%+8

| < T
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Chapter Three

T,

Statistics

Decision makers use analvsed data fo draw conclusions related to various
daily activities. The branch of mathematics deafing with data collection,
analvsis, and presewniation is called stafistics. Siaficfics is concermned with
seienfific methods for collecting, orcanising, summarising. and analveing
information. In this chapier, you will learn the meaning of statisfics, how io
caleilats mean and mods from a 8t af data, construct fFequency disiribufion
fabios and histograms, Touw will also learn how fo calculate median from a set
af data, frequency distribufion tables, and cumuiaiive frequency curves. The
& conpeiencias develaped will enable vou fo collact analvse, and interprat
information such as studenis’ performances, cenmsus, crops producfion,
number af peaple receiving vaccing, and in many ather areas where the

Imeviedge af statistics is applicable. |
i

Activity 3.1: Identifying the convenient statistical method for interpreting

a given set of data

L - o

Individually or in a group, perform the following tasks:

1. Measureand record the heights of students within the class or from otherclaszes.

2. Find the total data walues obtained in task 1 and divide the answer by
number of data values.

3. Arrange the data in ascending or descending order and find the middle
number.

4. Write the data value which has moatly occurred than other data values.

5. Clompare the results vou obtained in task 2, task 3, and task 4 and decide
which result can conveniently desctibe the average height of students.

£, Give reasons for your anawer in task 5 and share the conclusion to the rest
of the class through a class discuassion.

I
T | ]
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Measures of central tendency

atatistical data can be organised and presented in different ways such as graphs
and tables. Howewver, for easy understanding and precise interpretation of data, vou
may need to calculate certain statistical measures. Cne set of useful measures are
the measures of central tendency. The measures of central tendency vou will learn
in thiz chapter include mean, median, and mode.

Activity 3.2: Identifying mean as a measure of central tendency

L - '

Perform the following tasks in a group:

1. Eecord the number of family members of each studentin a group.

2. Eecord the tofal number of family members of all students in a group.

3. Find the average number of family members in task 2.

4. Compare the results yvou obtained in task 2 to the rest of the class through
pregentation. What did you observe’? Give reagons.

Mean

Mlean 1z one of the measures of central tendency. It 1s obtained by adding up all
the walues of the observations and then dividing the sum by the total number of
observations. Mean 15 generally denoted by 7. In this section, vou will leam how
to caleulate the mean for ungrouped and grouped data

Mean of ungrouped data
Tngrouped datarefers to a set of data presentedin alist without any classification

of categorization. Ungrouped data s also referred to as raw data

In general, data are denoted by ¥ fori = 1,23, .., N, where N represents the

number of ohservations. The mean of ungrouped data s given by

=um of all values in a get of data

Meas Total number of obaervations
Thus,
i
L E"ﬂ-
h N N
I

where the notation E.ri represents the summation of observations () for

i=1213%. . N =
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L =R R

110/405



1/19/22, 4:47 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

_ ® - EEm

Example 3.1

Calcul ate the mean of the foll owing scores of students in a Mathematics test.

(3ive the answer correct to two decimal places.

15,35, 45, 25, 63,42, 12,

Solution
Here, N = 7.

The mean 12 calculated as foll ows:
T

L
_ 15435445425+ 63+42+12
_237 !
7
=33.86.

Therefore, the mean score of students in the Mathematics teat 15 33 85

For the case when the number of data i3 large and some of the individual data being
repeated, a frequency distribution table for ungrouped data is used to summarize
the data, and the mean can be calculated by using the formula

ffixi %fﬂ:
T = =
TN Ef

=1

where [, 1z the frequency of each obsenratmn (x) and IV = E;f 15 the sum of
the frequencies from 1 = 1to 1 = I, Ef x.15 the sum of the product of each

frequency and its respective observab on.

A researcher interviewed &0 families on the number of children each family

had. The results were recorded as shown in Table 3.1,

_mm
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TaHe 3.1: Mumber of children from &0 families
MNumber of children ] 1 2 2 4 5 & | T B
Mumber of families 2 & 7 2 1001202 |42

(a) Calculate the mean number of children per family.
(b Give your comment on the number of children in the families interviewed.

Solution
(a) Letx, represent the number of children andf represent the frequency for a
single chaervation Arrange the datain ascending order as shownin Table 3. 2

Tahle 3.2: Frequency distribution table of the number of children from &0

tamilies
X, x 7%
i 3 i
1 & &
@®
2 7 14
3 8 24
4 1_0 N 40
3 _ 1_2 60
6 Y 8 43
7 4 28
2 2 16
From Table 3.2, the sum of frequencies and the sum of the product of frequency

atd observations are given by

; f=60and } fx = 236, respectively.
=i

]
EE =1

A © T

| WAT 173D WA dd 100 L =R R

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I 112/405



1/19/22, 4:47 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

- ® [ I [ [

_ 236
&0

=393 =~ 4
Therefore, the mean number of children per family iz 4

by Generally, there 13 a high pogsibility of finding 4 children in most of the
interviewed families.

Mean for grouped data

Asetofdata can be pregented in form of categories or classes. Crganising datain
claages involves identif ving the class size and determining the frequencies which
belong to the given range of values. Finding the mean for a set of grouped data
follows similar procedures as for ungrouped data, When a set of grouped data iz

given in a frequency distribution fable, the mean can be calculated by the formula

b i
_El"f:'x:' 2};;{:{
T == or T= 5
N L.
>
where;

f.1s the frequency for each data category,

x.15 the class mark for each class interval, and

M1z the sum of all frequencies.

Eemarks

1. The mean caleulated from the grouped data 12 not an actual mean but an
estimated mean.

2. The class mark i3 the average of the endpoints of the class interval .

| (M

WAT T WA, s -@ R

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I 113/405



1/19/22, 4:47 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

i |
Example 3.3

Table 3.3 shows the marks of 100 students in a Physics test. Calculate the mean

mark and interpret the results.

Tahle 3.3: MMatks for 100 students

Class interval x| 1.
91 - 95 a3 0
86 - 90 N 1
81 -85 a3 6
76 - 80 78 10
71-75 73 15
66 - 70 68 34
61 -65 63 22
56 - 60 58 10
51-55 53 > A

¥ £.= 100

Solution
Idultiply the frequencies ﬂf;l by the class marks (x) and then use the formula to
calculate the mean matles. The results are summatrized in Table 2.4,

Tahle 3.4: Frequency distribution for Physics marks scored by 100 students
(Class interval X N\ f. fix,
891 -85 93 0 0
86 - 80 88 1 88
81-85 83 & 498
76 - 80 78 10 T80
71-70 73 15 1095
66 - 70 £ 34 2 312
61 - 65 3 22 1386
56 - 60 58 10 580
51-55 53 2 106
> f,=100 Y fx=63845
| © T
- @ QRS
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Then,

_ 6845
100

= 6845

Therefore, the mean marks i3 62 45 whichimplies that on average, the majority

of students scored around 625 marks.

Assumed mean

Arn alternative method of computing the mean is by using an assumed mean. This
method helps to reduce the calculations and it results in working with small data
values. It depends on estitnating the mean and rounding itto an easy value to wotk

with. Thizvalueis then subtracted from all the sample values. The assumed mean

@ 15 obtained by choosing any value of the class mark (x) and applying the formula
zid rrid
T=A4 or o= Ay T/
> f N

where A iz the assumed mean,
%1z the class mark of each class interval,
d 1zthe difference between the data value x and the assumedmean 4, that
15, d, = x,— A,
f, 15 the frequency of each class mark, and

N = Efz iz the total number of frequencies or observations.

WAT 7DD WEVA L edd 1 L =R VR
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Example 3.4

IJse the data in Table 3 4 to calculate the mean marks by using assumed mean
method,

Solution

Start by choosing any arbatrary number from the column of class marks, say
T8 In thiz casze, the assumed mean A = 78, Subtractthis number from each of
the class marks as shown in Takle 3.3

Table 3.5: Frequency distribution for Physics marks acored by 100 students

X, I d = x—-A Fid,
93 0 ' 15 ' 0
28 1 10 10
23 6 5 30
78 10 0 0
73 15 5 75
® 62 34 T ,' ~ 340
63 22 15 | ~ 330
59 10 20 ~ 200
53 2 25 _ 50
T f=100 Y fd=-955

Thus, .7 = 100 and ¥ fd,=— 955

From the formula,

.
¥ = A+Ef: c
2%
Substtute the values:
T = T8+ 37
= T2_-_955
=62 45

Therefore, the mean marks of the Physica test iz 68 45,

| @ —TT
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It should be noted that for any value of the chosen assumed mean, the mean of

the data will always be the same.

Example 3.5

Usze the information given in Example 3.2 to caleulate the mean when the

assumed mean i3 8.

solution

The regpective frequency distribution table is shown in Table 3 &

Table 3.6: Frequency distribution of the number of children from &0 families

x I d = x-A a8
0 . 3 -8 -24
1 . & -7 42
® 2 . 7 -6 | 42
3 8 -5 40
4 10 -4 40
5 12 =3 =36
& . 8 - -2 -16
7 4 -1 -4
8 2. \ 0 0
| 2 =60 2fd =-244

Thus, ¥ f = 60 and T fd=—244

The mean 13 g1ven as

274,
L5

el
_| | ®

T = A+
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subatituting the values into the formula gives

_ =244
T =8+ &0

=393
=
Therefore, the mean number of children per family is 4.

Mote that, in some cazes, the answers obtained by applying the two methods on
the game set of data might differ alightly. However, both methods are correct.

Calculation of mean from histograms

A mean can be calculated from a set of data prezented using histograms. In thiz
case, list the class marks which are found on the horizontal axis and its respective
frequencies on the verfical axia. Then, proceed with the other atepa of finding the
mean for grouped or ungrouped data.

The mass of 100 students in kalogrames was recorded and presented in a histogram
@ as shown in Figure 3 1. Calculate the estimated mean mass of the students and
uge the mean to interpret the result.

a

Frequency

Gl g iT) il 73
Mass (kg)

Figure 3.1: Mirss of shuderts i Biograms

< ——TT
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Solution

From Figure 2.1, it can beobserved that the class marks are £1, 64, &7, 70, and 73,
The clazss marlks corresponds to the frequencies 5, 15, 40, 30, and 10, respectively.
The chaervations are sumimarized in Table 3.7, Let the asaumed mean be &7,

Table 3.7: The frequency distribution table for the maazes of 100 students in

ldlograma
X, I d =x—-A Fid, Fx

61 5 -6 =30 205

6 15 -3 45 960

&7 40 0 0 2630

70 20 3 a0 2100

73 10 & &0 730
=100 Yid =75 VX =6TT5

Thus, ¥fx, = 6775 and =100,

@ From the formula,
Eli"x:'
T = T

substituting the values in the formula gives

_BITa

=&T7.75.
Therefore, the mean mass of 100 students i3 6775 llograms.

Lsing the assumed mean formula and taking the assumed mean A as &7, the
mean 18 alternatively calculated as follows:

N

_ 75
—6’?+m

=&67.75
Therefore, the mean mass of 100 students 1367 75 Klograms. Thisimplies that,
the students have an average mass of &7 75 kKilograma.

| v

=, et
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Activity 3.3: Comparing writing styles

o

It i3 known that 2 good and standard sentence contains 15 to 20 words, Find a
friend and decide on a topic you can write about. Perform the following tasks
with your friend.

1
2.
3.

4.

Write a single page on the topic.

[z the mean to analyse your writing style.

By comparing with the recommended number of words in a sentence, who
13 the better writer?

Howr does the result help you in improving your writing style?

1.

Mpira Football Club hag the following number of goals scored againgt them:
01,02 9012 1.

What 15 the mean number of goals scored against them

Caloulate the mean of each of the following data sets:

{(a) 83,97, 89, 88 &4

(b1 1512, 1509 1519, 1514, 1505, 1503

An aircraft takes one hour to 8y from town A to town B at 200 k. If it
uges the same time and refurns via the same roufe at 250 kandh, caloulate
itg average apeed and interpret the result.

In an athletic competition, the fimshing ime in seconds faken by 12 athletes
in a 200 metres race recorded as follows:

328 282 385 374, 365,295, 272,256,324,338 287 252

Find their average finishing titme.

Table 3 2 shows the number of beds in aome hotels found in a cerfain country;

Table 3.8: Lhistribution of hotela by number of beds available daily

Mumber | 10-1% 20-2%  30-3% | 40-4% 50-5%  60-6% 70-7% 50-u9

of beds Il

‘Number 27 15 12 | 12 | 14 | 5 5 10

of hotels

Calculate the estimated mean number of beds per hotel.

WAT DD WEA L dd 11
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&. The following table shows the amount of money spent by a certain amall
company as salaries for different categories of employvess per month.

Employees category Monthly salaries (Tsh)
 Three unskilled workers a10 000

Technician 300 000
| wecretary 250 000
Manager 00 000

What 13 the mean monthly salary of the employees’ Based on the obtained
mean monthl yaalary what concluzion can you make about the salary offerad
by the company to the employveess ?

7. Table 3 9 shows the distribution of children’s ages in months in a certain
village.

Table 3.9: Distribution of children’s ages in months

Ages
41-46 35-40 29-34 | 23-28 | 17-22  11-16 | 5- 10
@ {months) .
Humhber of
. 4 9 12 13 23 26
children

Caloulate the mean age in months using any method of ywour choice and
hence uze the obtained mean to interpret the given data.

2

o
o
[l

=
—
=
Hou
i
L]

2. Asurvey of 200 children below 10 vears was conducted for the purpose
of discovering the number of wisits they made to a paediatric clinic during
the course of the vear The reaults were recorded ag shown in Table 3,10

Table 3.10: Mumber of children below 10 vears who vizited a paediatric
clinic over the year

MNumhber of 5 £ 78 g 10 |11 1z |13 14 15
visits I I | |
Number of |14 |33 |47 24 (31 10 |4 2 o o2 1
children
{0t
- | | WAT 7DD WA edd 112 @ a1
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What was the mean number of wisits per child? What does this mean tell

you about the number of children who wisited the clinic?

3. Thefollowing figure i3 a histogram for 140 Basic Mathematics scores. Use
it to calculate the mean score and interpret the regult.

Frequency
[+=] [l
= =

S
[==

[
=

32 37 42 47 52
Y Marks (%))

10 With examples, describe how mean 13 used in real life situation. Include
the following in your answer:
(a) Data collected from home or achool that can be described using their
mean values.
by Your scores of Mathematics teats from Form Che to date. Interpret vour
results using the mean score.

Median

In Activity 3.1, vou emploved different methods of interpreting data. Cne of the
methods you uzed i3 the median. [tis one of the measures of central tendency of
given set of data.
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Activity 3.4: Making sense of the median

Individually or in a group, identify the salaries of fve emplovees in a amall

factory, and then perfonm the following tasks:

1. What iz the mean salary of the employees and what does that mean tell you
about the employees salary per year”
Dioeg the mean salary precizely describe the salary of each em ployeea’? Why't

3. Based on your understanding, which tneasure of central tendency may
precisely deacribe the average earning of these employees per year?

4 Arrange the salaries from the least to the highest

5. Write the central value and state whether it represents the average salary
of all the employees?

&, =hare yvour findings to the rest of the class through prezentations.

Theaverage salaries of the emplovess in A ctivity3 4 could be described appropriately
uzing the median rather than the mean. A median i3 the value at the data point
that divides a frequency distribution into two halves auch that an equal number of
obaervations or data values lie above and below that point. In other words, median
ia the middle value o middle score obtained by arranging the data in ascending
or deacending order.

In Activity 3 4 tagk 5, the central value obtained i3 the median. [n this activity, it
waszmuch better to describe the average zalary eamed by the employees by using
this value. This i3 because, median is not affected by isolated or extreme values
(gometimes called outliers) that are much larger or smaller than the rest of the
values in a given et of data.

Activity 3.5: Determining the shortest distance between regions

Perform the following tasks individually or in a group:

1. Taking the Eegion where you are now as the initial point, estimate the
distances from that Eegion to other 10 Eegions of yvour choice. You can
egtimate the distances by using a map of Tanzania, nilers, threads or any
other convenient resources of vour choice.

I u
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2. Find the mean distance of the data obtained in task 1.

5. Arrange the data values in ascending or descending order and find the
middle number

4 Fecord the data value which has occurred most frequently.

5. Compare the data values obtained in task 2, fask 3, and task 4

&, btate with reasons if the value obtained in task 2 can be considered as the
best option for describing the average distance between vour Eegion and
other Begiona.

7. Share yvour observation to the rest of the class through a presentation.

Median of ungrouped data

The computation of the median of ungrouped data depends on whether the data set
haz odd or even number of observations. When the data set has an odd number of
obaervations, the median i simply the middle value when the data are arranged
in aacending or deacending order.

For example, the data set conmating of 4, 10, 14, &, and 8 when arranged by
@ ascending order gives 4, &, 8, 10, 14 In this caze, 8 iz at the middle and hence it

13 the median.

Whet the data aet has an even number of observations, the median is the average

of the two middle values when the data iz arranged in ascending or descending

order. For example, the median of the data set consisting of 12, 5, 8, and & i3 the

average of & and 2 from the order 5, &, 8, 12, which i3 given ag

Median =2+ 8

=~ m|3m

Therefore, the median 127

The heights of nine orange trees were recorded inmetresaz 1, 8 3,4, 7, 5, 10,
&, and 2. What 13 the median height of the orange trees? Interpret the result.
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Solution

Arrange the dafa in ascending order to get: 1,3, 4 5,6, 7, 8,9, 10,

[t can be observed that the middle value 13 &, Therefore, the median i3 & metres.
That iz, 4 orange trees have height less than & metres and the other 4 orange
treea have height greater than & metres.

The masses of 8 watermelons in Klograms were recorded as 8,3 6, 4, 5,1, 2,
and 7. Calculate the median mass of the watermelons and interpret the result.

Solution

Arrange the dafa in ascending ordertoget 1, 2, 3, 4, 5,6, 7, 8. Since there are
g values, then the median is given by the average of the two middle values.
The two middle values are 4 and 5. Thus,

MMedian = 4‘5—5

2
2

=45

Therefore the median massi1s 4.5 klograms. That1s, 4 watermelons each has
mass lessthan 4 5 kilogram s and the other 4 watermelons each has mass greater

than 4.5 kilograms.

The lengths of & trees in metres from a garden were recorded as 1, 2, 3, 4, 4,
5,6, and 7 What s the median length of the trees?

Solution

Inthis case, the median 1s given by the average of the two middle observati ong:

Median = 4‘5—4

Rl e

Therefore, the median length of the trees i3 4 metres.
WAT 17239 W34 edd 1 danrEal
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In general, when a data set with Mvalues 1z arrangedin ascending or descending

order, the median 13

N+1h . -
5 )1ff'|f1sodd. i

(i1} the average of the values in positions i and - +11f Mis even.
2 2

1) in the position (

Example 3.10

Table 3 11 shows the number of goals scored by a netball team in 21 matches.
Find the median of the number of goals scored.

Table 3.11: MNumber of goals scored by a netball teamn in 31 matches

|Numher of goals 0 1 > 34 5
 Number of matches | 3 5 6 12 3 2
Solution
& Tabhle 3.12: Frequency distribution of the number of goals acored

by a netball team

Humber of goals Frequency Cumulative frequency

0 3 | 3
1 5 g
> 3 14
3 12 26
4 3 ' 29
5 2 31

since M =31 which i3 odd, then the median position i3

(%)ﬂ1 value = (312+1)th value

= 16% value.
Since the 16™ value in the cumulative frequency ia 3, then the medianis 3 goals.
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Example 3.11

Table 3 .13 shows the gcores obtained by 40 students in a test. Find the median

https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

®

acore and use it to interpret the data.

Table 3.13: Scores obfained by 40 students in a test

Test scores 40 4z £ 63 70 72 7
Frequency 2 4 14 7 7 4 1
Solution

To get the median score for the test, uze the cumulative frequency distribution

azin Table 3.14

Table 3.14: Cumulative frequency distribution of the acores of 40 atudents in

a Kiswahili test

since NN o= 40, which 15 even, the median position 15 the average

of (ﬂ)ﬁ value = 20% yalue and (

2

cince the 20™ value 13 64 and the 21 #* walue 15 68, then,

Median = 24 +68

2
=66

Therefore, the median score 13 66 which implies that majority of students

scored 66 marls,

WAT 7DD WEA d 113

2
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Test scores Frequency Cumulative frequency
40 2 2
42 4 &
&4 14 20
68 7 27
70 7 34
72 5 39
74 1 N 40

th
+1) value = 21+ value.

m - HEE
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Median for grouped data
For grouped data, the median can be computed using the formula

)

i

L

Median =~ + i,

where,

- @R E o

iz the lower boundary of the median class,

iz the total number of observations or total frequency,

iz the cumulative frequency of the class before the median class,
iz the frequency of the median class, and

iz the class size or class width,

Example 3.12

Table 315 shows the distribution of the lengths of nail s in millimetres. Calcul ate
the median length and use 1t to interpret the data

Table 3.15: Lengths of nails in millimetres

Length {mm) Frequency Cumuia&;re frequency

28 - 96 3 \.J

57 - 105 5 8

106 - 114 g 17

115 -123 12 29

124 - 132 5 34

133 - 141 4 38

142 - 150 2 40

=40

Solution
since M= 40 then %‘r = %: 20 then the median classis 115 =123 Hence,

L=1145, n, = 17,

n, = 12andi = % Thus, substituting these values in the formula,

N
Median=£.+—(2n nl’)i

WAT 7DD WA dd 119
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(20—17)3

Median =114 .5+ 1

27
=114.5+%

=116.75.
Therefore, the median length is 116,75 mm, which implies that half of the

length in a distribution i3 below 116.75 and the other half of the distribution
13 above 11675 mm.

Example 3.13

Table 3 16 shows the distribution of marks scored by studentz in a Hology test,

Table 3.16: [histribution of marks scored by students in a Biology teat

MMarks (%) Frequency Cumulative Frequency
91 -100 12
@ 81-90 22
71 =80 31
61 -770 30
51 - 60 o
“ 41 - 50 5
S 21 -40 _ _3
21 -30 1

{a) Fill the fable and then calculate the median.
(b Use the results in (3) to interpret the data.

Solution
(a) Complete the frequency distribution table by finding the cumulative
frequencies as shown in the following table:

Lol
_| | @

WAT 17O WA dd 120 L =R R
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Marks (%) | Frequencjr T Cumulative Frequency

51 -100 13 130
81 -590 22 117
71 -80 31 95
61 =770 50 64
51 =60 24 34
41 -50 & 10
31-40 3 4

21 =30 1 1

cince M = 130, then g: % =65 Therefore, the median class 1z 71 — 80

Hence, L=705n =64 n =31 1= 10

(5-n)

® Thus, from Median=£+—ﬂw—i,

substituting the values gives
Median = 70 5 + $3=6410
=70.5+4+0.32
=70 82
=T1 %
Therefore, the median 15 71%0.

{by The reaults in (a) implies that half of the class acored below 7T1% and the
other half scored above 71%.

Estimation of median from cumulative frequency curve

Iedian can be estim ated from the cumulative frequency curve using the following
steps:

step 1: Determine the middle position of the data values by taking %’r

Step 2: Locate the value obfained in atep 1 on the vertical axis, and then draw a
horizontal dotted line which intersects the curve.

@ —T
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Step 3: From a point where the honzontal dotted line intersects the curve, draw a
vertical dotted line which intersects the horizontal axis (class marks).

step d: The value at the point where the verfical dotted line intersects the horizontal
axis 15 the median of the distribution.

Example 3.14

Figure 3.2 shows a distribution of Chemistry marks of 70 students from
Kiponda secondary school. Calculate the median of the distribution and use
it to interpret the data.

A

70
gﬁlﬁl
o Gl
oo o
o 30

11

48 62 ld B0 fd £ T2 TH a0 |
Marles

Figure 3.2; Dhsir bigion of Chenastry manis of 70 studerts of RKiporda Sscondary
Sefaood

Nolution

The middle positiod = %J: oz

Locate 35 on the wertical azis, and then draw a horizontal dotted line which
intersects with the curve from 35 From the point where the horizontal dotted line
intersects the curve, draw a verfical dotted line which intersects the honzontal
a¥ia (class marks). The walue at the point where the vertical dotted line intersects
the horizontal axis is the median of the distribution as showmn in Figure 3.3

WAT [ 03D M37A. wd 122 -@

| M
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L

_:J-
230

E/ Mladian=f5
0 44 hi Xl fi fid i 7 T '] Ad
¥ Ivlarks (%)

' o

Figure 3.3: Fatimaforn of Hie mediar fron @ clmidaling fregqueerioy ol

From the cumulative frequency curve (Ogive), the approximated median is
£5marks This implies that, the half of students scored below 65% marks and
the other half scored above 65% marks.

1. The following are the marks obtained by 8 students in a weeldy teat:
97, 64 Th 83, 52 91, 82, 85 (Calculate the median mark and use it fo
interpret the scores,

2. Consider the following set of data: 46, &4, 87 41, 28 77, 35 90, 55,
33,92,
{a) Calculate the median of the data.
by If 92 15 replaced by 19, and 41 by 43, determine the new median of

the data.

3. If the median of 14 18, (x+2), (x+4), 30, 34 arranged in ascending

order 13 24 find the value of x

4. The heights of & maize plants measurad in centimetras were a3 follows:
3012, 32,24 21, 8. Calculate the median height,

5. The following are masaes in klograms of 2 children:
3.4 5 6 6 7 8 9 Calculate the median mass and interpret the data.

£, The following table shows the distribution of marks acored by 50 candidates

i1 a test:
@ T
il
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MMarks 11-20 21-30 31-40 41-30 |51 -60 &1 =70 71- 80
Frequency 1 3 10 21 & ] 4

Calculate the median marlk and uge the median to interpret the data.

7. The heights in centimetres of 100 people were recorded as shown in the
following table.

| Height(em) | 160 165 @ 170 | 175| 180 | 185

Numher of

people

3 12 32 24 21 8

(a) Calculate the median height and use it to interpret the data.
ity Draw a cumulative frequency curve and use it to estimate the median.

i) Use the median to interpret the data.

@ 2. Thefollowing figureis a cumulative frequency curve representing the test
marks scored by 50 candidates. Use the curve to eatimate the median marks
of the candidates.

A
G
Z
g 50
=]
g0
=
£ 30
=
20
=
o]
10
-l A, -
0 5.5 13.5 25.5 35.5 43.5 50.5 (5.5
Y Marks ( % )
i
_l | AT I T WA el 122 @ URNELLH
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The mid-day temnperatures over 80 daye were recorded as shown in the
following table.

Temperature (C) | 20-21  22-23 24-25 26-27
13 33 28 | 6

Frequency _
fa) Drawa cumulative frequency curve.
{by Use the curve to estimate the median.

10, The agea of children who suffered from Cholera in Kagabilo village were

as given in the following table.

Ages (vears) 0-4 5-9 10-14 15-19]
Frequency 12 15 20 | 3

fa)  Draw a cumulative frequency curve.

{by  Use the curve in {a) to esiimate the median.

@ Activity 3.6: Determining the most preferred sports and games by students

Y

-

Individually orin a group, collect data on the type of sports and games preferrad
by atudents in vour achool by performing the following tasks:

1
2.

WAT 7DD WEVA L ed 123

List down 10 common sports and games that vou are aware of.

Decide on the number of students you would like to collect data from,
preferably not less than 20

List 10 aports and games on a piece of paper and ask vour fellow students
to choose the games and sports they prefer.

Prepare a frequency distribution table which shows the sports and games
and the frequency of students for each choice.

Find the mosat preferred aporta and games. [n statistics, what tvpe of this
data i3 refered 1o

whare and compare the sports and games which were most listed by other
groups.

IJse the data to advise someone who 18 about to open a spotts and games
club around the school,

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I
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Mode

Mode 12 one of the measures of central tendency of a given aet of data. It i3 the
value that occurs most frequently in a set of data. It is possible for a et of data
to hawve no mode or to have more than one mode. For example, a data aet which
haz no repeated walues shall have no mode, the data set with one mode 13 called
unimodal, with two modes is called as bimodal and with three modes 13 called a
trimodal and so on.

The mode i3 often important in vanous daily life activities. For example, a shoe
shopleeper would want to know the most popular shoe size. Also, the owner of a
restaurant would want to know what type of food 18 mostly ordered. Under these
gituations, mode i3 the best option.

Mode of ungrouped data

The mode of ungrouped data can be found by picking a value or values with the
highesat frequency. For example:

1. Thedataset2 3,3, 4 5has mode 3.

2. Thedataset?, 3, 4 5,5 5,6 6, & 2has modes 5 and &

2. Thedatazetd 5 6 7, 2,9 has no mode.

Mode of grouped data
The modal class is the clazs with the highest frequency The mode of ungrouped
data can be calculated by using the formula denved from a histogram. Figure 3 4

represents a histogram of a certain distribution.

E

Frequency

B C L5
Class moatks
Figure 3.4: The Fslogram ﬁt?m wiioh e mode care be derived
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since the rectangle CDHI has the ghest frequency, then the class CD 1z the modal
class, that 15, 1t contains the mode. Let £, be the ditference in frequency between
rectangle CDHI andrectangle AB CJTandi_bethe difference in frequency between
rectangles CDHI and DEF G The mode can be calculated using the formula:

s
MMode =L+ (}ﬁ—)ll

1 2
where L 15 the lower class litnit or lower class boundary of the modal class,

t 1z the difference between the modal frequency and the frequency of the

clazz before the modal clasgs,

t 15 the difference between the modal frequency and the frequency of the
class after the modal class, and

118 the claas gize or class width,

The mass of 37 athletes were recorded in kilograms as shown 1n Table 217
Calcul ate the mode and use it to interpret the data

Table 3.17: Mdass of 37 athletes in kilograms

‘Mass (kg) |40 44 | 45-458 50-54 55-59 | 60— 64 | 65— 69

. . . 453

Frequency 7o, 8 11 10 4 2
Solution

Themodal class1s 50— 54 Hence, L=43.5, 1, = 11 -8 =3 4, = 11 -10 =1,
and i = 5 Thus,

f
Mode =L+ (—'_,)I

b+

substituting the walues,

Mode =49 54 (3%)5

=495+3775
= 5325

Therefore, the mode 15 23 25 kilogram s, which implies that most of the athletes

had amass of 53,25 kulograms.
& ——T
il
®
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Estimation of mode from a histogram
In order to eatimate the mode from a histogram, observe the following stepa:

1. Identifv a modal bar, that 18, a rectangle which represents a value with the

highest frequency.
2. Join by dotted straight lines the two corners of the modal bar with the imm ediate

opposite corners of the bars adjacent to the modal bar,

4. Draw a dotted straight line from the intersection point of the two lines to meet
the horizontal axis perpendicul atly

4. The point where the perpendicular dotted vertical line intersects the horizontal

axis gives the mode.

Figure 3 5 i3 the histogram for masses in Klograms of 100 people. Use the
higtogram to estimate the mode.

0 51 gd  BY YO T3
) Ifass (kg

Figure 3.5: Advsser of 100 pecple i lzlograms

Solution
Follow the previous steps to estimate the mode from the histogram as shown
in Figure 3 &

WAT 7DD WEVA L ed 123 L =R VR
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50

40

Frequency

Figure 3.6: Estimation of miode from @ stognam

Thus, bazed on the previous steps, the estimated mode 15 68

@
1. The value of mrto 20 decimal places 120 = 3141552653 585793 23848
{a) Listthe digits Oto 9 and construct a frequency distribution table of the

digits in g after the decimal point.
(b What are the mosat and least frequent occurring digits in a7

2. Find the mode of the following set of data:
1,373,547 26712 10,11,3 7 8 & 7 7 4,2 11,7 and 15

3. If 1813 included in the following data set: 16, 13, 22, 16, 16, 18, 15, 25.
give a reazon whether the mode will increase or decrease.

4. The final acores in a History examination were recorded as shown in the

following table.
65-68 7074 7579 80-84  85-8% 50-94  95-9%
w1z 21 &6 % 4 4

Scores

Frequency

Calculate the mode of the scores and interpret the regults.

< ——TT
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5. The faollowing data are thelengths of tobaccoleaves to the nearest millimetras.
Compute the mode and interpret the result

136 les 132 147 135 150
146 140 176 150 144 135
150 146 147 138 136 125

40 181 142 142 163 14

€. Ina village with 110 families, the number of children per family was found
to be as shown in the following distnbution, Calculate the mode of the
distibution and uze it to interpret the data.

" Number of
children
 Frequency 6 |18 28 |25 17 |9 |4 2 |1

1 2 3 4 5 & T8

T A factory sells needles in packets containing an average of 200 needles.
The contents of 100 packets picked at random were counted and the results
were tabulated as follows:

|Number of | 185-189  190-194 | 195-199 | 200-204 | 205-209 | 210-214

. needles ‘ | ‘

Frequency | 4 14 = 17 a
Compute the mode of this distribution and use the mode to interpret the data.

2. Five 200 zhillings coins were tossaed together 1 000 times and in each toss,
the number of tails were obaerved and recorded. The frequencies of tosses
during which 0, 1, 2, 3, 4, and 5 tails were obfained are as shown in the
following histogram. Calculate the mode of this distribution and use it o
interpret the reaults.

WAT T3 D WEA dd 100 L =R VR

I
T | &

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I 139/405



1/19/22, 4:48 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

IR

F60
o
260

pLaly

Frequency

Y

Y

&)

T Tailz

3. The following figure shows a histogram for heights of children in centimetras.
Calculate the mode and use it to inferpret the data.

A
@ 15
&
5
=2 10
1 B}
)
o
e
0 82 8o B a1 04 a7
Y Height in cm

Activity 3.7: Using statistics in solving real life challenges

Yy

Petform the following tasks individually or in a group:

1. Identifya problem which can be solved through data collection and analysis.
2. Collect appropriate data which will enable viou to aolve the problem.

3. Eepresent the collected data using a frequency distnibution table.

4. Depending on the nature of the data, use mean, mode, or meadian to analyse

@ ——T

WAT DD WEA L dd 11 @ L =R VR

your data.

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I 140/405



1/19/22, 4:48 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

[ | ® m - HEE

5. Use alatge manilapaper of any available matenial s to sumiman ze your wotle
&, Shate the summary of your worle to the rest of the class through a class
presentation.

Chapter summary
1. The formula for calculating the mean of ungrouped data is

I IE TR x
1 e |
N _Nzﬁ’z

=1

Mean (%) =

The formula for calculating the mean of grouped data 13

o o Xl _XIA
A

where [ 15 the frequency of each class mark, Mis thetotal number of observations
and x 13 the class mark of each class interval.

2. The formula for calculating the mean using the assumed mean is
@® 31, | .
T = A+ f where A1z the assumed mean, €. = X, — A [ isthefrequency
of each classmarl, X, are the datavalues (class marks), and IV :Efiis the total
number of frequencies or ohservations.

4 Ifthe set of datais arrangedin ascending of desceding or der, the position of the

tniddle data iz g+1 if Wiz odd or the average of g and g+ 1if Nis even.

4 The formulafor inding the median of grouped data 1z

¥ _
Median =L+ 57 n:&) i

where,

L isthe lower boundary of the median class,

A isthe total number of observations of total frequency,
. isthe cumulative frequency of the class before the media class,

#_ isthe frequency of the median class, and
i isthe class size of class width

L =R R

T
e
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calculate the
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4 Ina cerfain achool, twostreama A and Bwith 100 stdentseach did a test which
was marked out of 40 marks. The marls were recorded in the following table.
B uzing histograma, which atream had better reaulta”

Marks  1-5|&6-10 11-15 ‘ 1620 ‘ 21-25 2630 | 31-35 3640
Stream A 1 26 28 27 5 8 3 2
Stream B 17 |28 20 14 3 & g 0

5. Using the data given in question 4, constructa cumulative frequence curve
(ogive) for stream Aand use it to estimate the median.

&. Eightfamilies from acertan village were chosen at random andthe number of
people in each family was recorded asfollows: 1, 2,5, 4, 4, 4,6, 7. Calculate
the mean, median, and maode of the number of people per family and usze
them to interpret the data

T An assoctation of talors conducted a survey on the number of sewing
machines that each primary assoctation had and recorded as follows:
3854556774667 448 7545375785
Find the mode and use it to interpret the data.

% Ina ceraln examination, the results were as follows:
3 students scored marles between 0 and 10,
S etudents scored marles between 10 and 20,
& students scored marles between 20 and 30,
4 students scored marls between 30 and 40, and
2 students scored marks between 40 and 0.

i) How maty students sat for the examinati on”

it How many students got less than 30 marks?
i) Calculate the median matlk if the examination weighs a total of 30

marls.

3. Using the data in question 2, conatruct a histogram and uze the histogram
o eatimate the mode and interpret the data.

WAT 7DD WEVA L ed 132 L =R VR
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10, Themasses of cassava hatrvested from a farm in kilogram s were plotted in
the foll owing histogram. Estimate the median and mode from the histogram.

Hence, use the mode to interpret the data.

Fraquency

la 45 7.5 105 135 165
] Mass (kg

11. salares of 36 foreign emplovess in dollars were given in a cutnulative

@ frequency curve as shown in the following figure,
fa)  How many emplovees had salaries of 1200 Dollars?

{by  What was the salary of 15 emplovesg?

Frequency

-
o @op 1000 1100 1300 1300 1400 1500

A Dollars

& ——T
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12, The mean mark{or 10 students in a Hology test iz 72%. If the mean mark
for 9 of them 18 73 %, find the marks for the tenth student.
1%, The mean of fIve walues i3 8.2, If four of the values are &, 10, 7 and 12,

https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

find the fifth wvalue.

14 The following table represents the information about the percentage
diztibution of female employeeas in a certain company.

method.

Percentage of Num ber of
fem ale em ployees departments
15-25 2
26—36 4
3147 4
4558 7
55965 11
7020 &

(b Find the mode and median.

WAT 73D WA dd 1
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_| | @
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{a) Find the mean percentage of female employees by the assumed mean
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Chapter Four

—

Rates and variations

Cluantities of the same kind are conpared by finding their rafios. For exanple
comparing lengths of objects. Different quantifies are compared by finding
their rates. A good exanpie ic the spesd which ic the rafe af wihich a body
moves aver fime. Some variables relate in such a way that changing one
variable causes change in its related variables. Such relafionskip ic raferred
to as variation. In this chapter, vau will learn to relate rates of different
ard same gquantities, convert Tanzamian currency inio other currencies,
expilain the concepis of direct and inverse variations, draw graphs of direct
ard inverse variations, expiain joint variafions, and solve prablems on rates
and variafions. The conpeiencies developed in this chapier will help you in
deternining payvment rates, currency exchange, ravelling speed, acsigning

duties depending on available resources, buving and selfing compmodities

)

amang wany othar applicaiions.

Rates

Activity 4.1: Determining rates of performing different activities
. o

Betform the following tasks in a group:

1. Identifv any hands-on activity for which vou can determine the rate of
petformance.

2. PBerfonm the activity identifled in task 1 individually ata time while other
atudents are observing and recording the variables.

% Eecord the results in a tabular form with four columns. The first column
for student names, the second for firet wariable, the third for the second
variable and the fourth for the rate of performance. The rate should be in
the form of the first variable to the second variable.

WAT 7DD WEVA L d 137 @ L =R VR
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4 Uze the results to rank the performance from the highest to the lowest.
5. Share yvour findings to the rest of the class through a presentation.

When sets or quantities of different lkunds are related, we use the word rate. For
instance, the rate of payment 1n Tanzanian Shillings (Tsh) per hour (money-time),
the price of milk per litre (money-litres) or the average speed (distance-time) In
all these cases, the rate 1z a constant relation between the sizes or amounts of two
gquantities. Normally, rate deals with comparizon of two quantities of different

kinds. Therefore, rate 15 the ratio that compares two different umits of quantities.

For example, in hiring a car at a rate of Tsh 2 000 per kilometre, a journey of 40
kilometres costs 40 Tsh 2 000 = Tsh 80 000, Similarly, ajourney of 100 kilotmetres
costs 100 = Tsh 2 000 = Tsh 200 000, Thus, in stating the rate of two quantities,

it iz important to consider the unit of each quantity. For instance,

Distance travelled in metres

Speed = Time taken in seconds

@ Fates can be written in a form similar to that of ratios. Forexample, 100 klometres

per 2 hours can be written in different wavys as follows:

100 klometres . S0 km or 50 km

2 hours © 1lh
K

Aman iz paid Tsh 16 000 for € hours” worls,

(2) What i3 the rate of payment?

(b At this rate, how much would he receive for 20 hours of work?

() At this rate, for how long must he work in order to receive Tsh 30 0007

=olution
(a) To find the rate of payment, divide Tsh 16 000 by & hours, that
i, 116000 _ 5 000 per hour,
2 hours

Therefore, the rate of payment i3 Tsh 2 000 per hour,

WAT 7DD WEVA dd 133

h QI
| &

L =R VR

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I 147/405



1/19/22, 4:48 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

(b Multiply Tsh 2 000 per hour by 20 hours to obtain the money he would
receive by working for 20 hours.
Thuz, Tsh 2 000 per hour = 20 hours = Tsh 40 000,

Therefore, for 20 hours wotke, he would receive Tsh A0 000,

() Chwide Tsh 30 000 by Tsh 2 000 per hour,

_ Tsh 30000
~ Tsh 2 000 per hour

=15 hours

Therefore, he must worl: for 15 hours to receive Tsh 30 000,

4.

A studenthad two plant seedlings. She measured the rate at which the seedlings
were growing. Seedling & grew 5 omin 10 days and seedling B grew & cm 1n
12 days. "Which seedling was growing more quickly?

Solution
@ The rates of growth of the two seedlings 15 computed as follows:
- _ S5eom
Eate of growth of seedling &4 = 10 days ~ 0. 5cm per day
Eate of growth of seedling B = gcm __ 0,67 cm per dav
12 davys )

The growth rate of seedling B was greater than that of seedling &
Therefore, seedling B was growing more quickly than seedling A

Exercise 4.1

1. What rate in metres per second 18 equivalent to a speed of 45 ldlometres per
hour?

2. A car covers a distance of 200 kilometres in &0 minutes. What 15 the speed of
the car in metres per second”?

3 Awater tap takees 10 minutes to fill a 500 litres tank. Find the fl ow rate of water
in litres per second

4 If premium petrol costs Tsh 2 500 per litre, how many litres can be purchaszed

with Tsh 10 0007
i
1l il
®
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5. Find the rate in kilometres per hour at which a car travels if 1t covers 115%
kdlometres 1n 35 minutes.

Exchange rates

Activity 4.2: Exchanging Tanzania currency with other currencies

T o

Individually orin a group, perfonm the following tasks:

1. Find a chart of foreign currency exchange rates from wvalid sources such
as banks.

2. Determine the price in 1S dollars of a commodity of your choice such as
a car, bicyecle, shoes, watch, or smart phone.

3. Use the chart to convert the price of a commoaodity chosen in task 2 into
Tanzania currency.

4. Convert the price of the item to any other three currencies of your choice.

5. Among the currencies yiou have converted, which one has the highest value,
and which one has the lowest value?

@ &. =hare vour final work with the whole class through a class discussion.

In any country people expect to do transanctiona in the currency of their owm country,
When money from counftry Ais to be used in country B, it i3 necessary to exchange the
currency of country A fo the currency of country B Various currencies in the wortld
are linked together by exchange rates. This enables smooth transfer of money and
pavments to tale place between countries.

Table 4.1 shows foreign mean exchange rates as supplied by one of the commercial
banks in Tanzania on 15% March, 2021, These are mean rates in Tanzanian shillings
per unit of a foreign currency.

L =R VR
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Table 4.1: Mean exchange rates of diff erent currencies on 15 March, 2021
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®

Country Currency Tanzanian shillings
. Tnited States 1 Dollar 233910
. Europe ' 1Euro 2 83010
Tapan 1 ¥en 2379
- EBritain - 1 Pound Gterling 3288
swritzerland 1 Franc 251681
| Canada " 1Dollar 1863.89
Australia 1 Australian Dollar 1811.66
- Sweden . 1 Eronor 28206
Denm ark 1 Eronor 281.91
I MNorway ' 1 Kronor 28397
| Kenya " 1 Shilling 2415
Tganda 1 Zhilling 066
South Africa 1 Eand 161.00
| Zambia ' 1Kwacha 110.00
| Malawi ' 1Kwacha 321
@ Iozambique 1 Ietical 0.0%9
 Botswana . 1FPula ‘ 214.97
Mew Zealand 1 Mew Zealand Dollar 1 66279
| Saudi Arabia 1 Riyal ] £19 52
India 1 Eupee 24,37

Atournist from Sweden wished to exchange 1 000 EKronor into Tanzanian shillings.
How many Tanzanian shillings did the tourist receive if the mean exchange rate
was a3 shown in Table 417

Solution
Let x be the amount of money in Tanzanian shillings the tourist received. Table
4 1 shows that 1 Swedish Kronor was equivalent to Tsh 282 56, that ia,
1 Kronor = Tsh 282 56
1000 Kronor = x

WAT 10T WA, wd 121 @ R
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Cross multiplication gives

1 000 Eronor » Tsh 282 .56
1 Kronor

=Tsh 282 56 =1 000

=Tsh 282 560

&=

Therefore, the touni st received Tsh 282 560,

ple 4.4

How many U= Dollars worth Tsh 600 000 on 15 March, 2021 as far as exchange
rates in Table 4.1 i3 concerned?

solution
Let v be the amount of moneyin USs Dollars. Table 4 1 shows that 1 US Dollar
was equivalent to Tsh 2 3390, That i3,
1 US Dollar = Tsh 2 339 0
vy = Tsh &00 000

Cross multiplication gives

1 US Dollar x Tsh 600 000
¥ = Tsh 2 329 .0

256.5 I Dollars

2

L
o
[l

=
i
l::'J
oo
L
L]

Therefore, 256 5 I3 Dollars wiorth Tsh 600 000 on 15* March, 2021,

A British traweler had £800 on arnving 1n Tanzama. How many Tanzaman
shillings did thiz amount of money exchanged for on 15% March, 2021 using
the exchange rates shown in Table 417

Solution

Let x be the amount in Tanzanian shillings that was exchanged for.

Table 4.1 shows that £1 was equivalent to Tsh 3 288, that 1,

£1 = Tsh 3 288
£200=x
I
_l | WAT 1T MAA, W 122 @ AL

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I 151/405



1/19/22, 4:48 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

_1_315 I il

Cross multiplication gives

£800 = T‘SJ%]IB 288

I =

Tsh 3 288 =800
= ‘[5h 2 €30 400

Therefore, £800 was exchanged for Tsh 2 630 400,

Exercise 4.2

Use Table 4.1 to anawer questions 1 to 2.
1. Howr much is Tsh 20 600 worth in Indian Enpees?
Convert 1 New Zealand Diollar into Saudi Arabia Rival.
Howr much is Tsh 500 000 worth in Euro?
How many Yen are equivalent to Tsh 17
Howr many Tanzanian shillings can a visitor from Kenva exchange for 930
Fenvan shillinga”
. Find the amount in Tanzanian shillings for each of the following:
fa) 30000 Euros {b) 4200 Pula
® () 640 Rands (d) 12 000 Riyal
7. Exchange Tsh 300 000 into the following currencies:
(a)  Metical
(b Malawian Kwacha
i) Franc
() Fupee
2. How much i3 Tsh & 000 000 worth in Pound Sterling’?
9. Study the following figure which shows different altitudes attained by an

ATCL plane and then anawer the questions that follow.
i

ok 2 ke

0| 10 20 30 40 50 60 70 80 90 100 110 120 120 140 150 160 170 180 190
Y Minubes

& T
@®
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{a) Curing ita firat forty minutes of flight, the plane took off to the altitude
shown by point A . Estimate the rate of change in altitude during this ime.

(b) Between points E and F the plane is descending. Estimate the rate of
change of altitude during this time.

() Ia the rate of change in {b) positive or negative” (Give reagons for your
answer.

() Hnd the rate of change in altitude between points Cand D [s this rate
greater ar leas than the rate between points Dand EY How does the graph
wigually show that the two rates are different”

ey Can the rate of change between any two points be 07 Briefly explain
and give an example from the figure.

Variations

There are basically three types of variations, namely; direct, inverse, and joint
variations.

Direct variations

Activity 4.3: Finding the relationship between volume and height

L -

Individually or in a group, perform the following tasks:

1

Collect some round containers such as cups, cylinders, beakers, glagses or
any other available containers within your environment Collect az well a
certain amount of water,

Measure the diameter (em) and find the base area (em®) of the round
containers and record them.

FPour same amount of water in each container and measure the height {cm)
attained by water in each container. Make sure you use 5 different containera
of different diameters.

Caleulate the volume based on base area and each height of the water and
record vour data as shown in the following table.

Container label Diameter Area Height | Volume

WAT 7DD WEA ed 122
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5. Tse the table to plot a graph of velumes against heights.

&. What does the graph tell vou about the relationship between volume and
height?

T What happens to the volume when vou increase or decrease the height?

o«

Tse the graph to formulate an equation which describes the vanaton.
5. What generally can vou say about therelationship obzerved between wvolume
atrd height?
10 Share your findings to the rest of the class through a class discussion.

some quantities are related in such a way that they increaze or decreaze fogether
at the same rate. (Juantiies with this relationship are directly proportional, or
vary directly If a car fravels at a conatant speed, the distance it covers is directly
proportional to the timetaken. Similarly, the amount of maize vou buyvis directly
proportional to the amount of moneyyou pay.

If yis directly proportional to x, mathematically, 1t1s written as ¥ o &, where o
1z a symbol of proportionality. This expression can be written as an equation by
introducing equal sign and a constant of proportienality instead of the proportionality
sign. Forinstance, if ¥ varies directly as the square of ¥, then it can be written as
v o %2 and the corresponding mathematical equation 1s ¥v= Xx2 where £ is the
constant of proporticnality.

For any two pairs of quantities ¥ and ¥, say, (¥, ¥ ) and (x,, ¥)). two equations

v, = kx¥and v, = kxZ are obtained. This implies that k = glz = % So, it is
1 2
said that x and v vary directly if the ratios of the walues of ¥to the values of x are

proportional.

Fyvanes directly asxandx = 15 wheny = 4 findthe value of ¥ when x =12,

Solution
Given that v oc x. This implies that v = kx, where £ 12 the constant of
proportionality.

Making & the subject of the equation gives

k=1
ro " 7 Vs
But, for any two pairs of quantities, £ = 7 andk = &
1 2

v/
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¥ ¥
Thus, I_llz I_z
Given x, = 15, X, = 12, andy, = 4 the value of ¥_13 obtained as foll ows:
VX
Yo = x

1
substituting the given values gives

y = 4x12_16
=715 5

Therefore, the value of ¥ i3 Ewhen x =12

5

If x wvaries directly as the square of v, and ¥ = 4 when v = 2, find the value
of ¥ when v = 8

Solution

Letx, = 4 v, = 2andy, = & The vartation equation 15 given by

x _ }?12

@' & };22
substituting the walues of ¥, ¥, and ¥, gives

4 _ 2

I{.'E a2

4 _ 4

ty T 64

Cross multiplication gives

dxx, = 4xod
4 x 64
By =g
= 64

Therefore, the walue of ¥ 13 &4 when y13 5.

Example 4.8

Acar travels 60 klometres using S litres of diegel. How manv litres of diesel
are needed to travel 150 ldlometras?

| iff?
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Solution
Let x denote the number of litres of diesel and ¥ dencte the number of knlometres.
The equation for the vanation becomes

*

h_oh
IE a }?E.
Given x, = 5 litres, ¥, =60 km and y,= 150 km, the value of x_1s given by:
II}FE

= ——=

»
_ Slitres = 150 ki

&0 km

=12 5 litrea
Therefore, 12.5 litres of diesel are needed to travel 150 lnlometres.

A precious stone worth 15 600 000 Tanz antan shillings 1z acoidentall ¥ dropped
and broken into three pieces. The weights of the pieces are in the proportions
of 2:3:5, respectively. If the value of the piece of stone varies directly as the

@ cube of 1ts weight, calculate the value of the remaining stone in percentage.

Solution
Let #be the value in Tanzanian shillings of the stone of weight ¥
The relation between Fand Wiz given by VoocW7
The variation equation of this relation 12 given by;
Vo= kW7 (1)
where kisthe constant of proportienality.
since the weights of the three broken pieces of stones are in proportions of
2:2:5, let their weights be 2, 3H and W respectively.
Thus, the weight of unbroken stone =2W+3W4+ 5W = 10W
substitution in the variation equation (1) gives
V = k{10W)
Vo= 1000k W™

Hence, Tsh 15600 000 =1 000 £ W=
s = 12600 000

1 000

EWE = 15600
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Let V), V,, and V| be the values in Tanzanian shillings of the three broken
pieces of stones weighing 2W, 3W and 5W, respectively.
=o, the result 15
V., = ki2W)? = BEW*
V., = K3WE = 2TEWE
V. = k(5WY® = 125kW7
The total wvalue of the three pieces = Tsh V', +Tsh V,+Tsh ¥,

= Tsh 84 W° +Tsh 27k W™ + Tsh 1258 W7

= Tsh 1600k W

=Tsh 160 x 15 &00

= Tsh 2 436 000
The value of the remaining stone:

= Total value of the onginal stone —Total value of the three pieces of stones

Tsh 15 600 000 —Tsh 2 456 000
Tsh 13 104 000

Thus, the percentage walue of the remaining stone

Eemaining value (Tsh)

~ Total value of the original stone x 100%
_ Tsh 13 104 000
=~15600000 <r0%
= 84%
Therefore, the percentage value of the remaining atone ia 84%.
Ay
It x and v represent variables 4
such that ¥ «x, then y=&x The 3
form of the equaton ¥ = kx 13 ‘
a straight line passing through u
the origin, £ being the gradient
{zlope) of the line. The graph 1
in Figure 4.1 shows the relation i~ X
VecX for £ = 1 and Figure 4.2 -z 1 L e e
showsagraph of e (7 + 1) for i}
k=1
2
¥

Figure4.l: Graph of the relation v « x

ii I
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Figured.2: Graph of the relation v = (x+ 1)

Exercise 4.3

@ 1. T xvares directly as yand x = 16 when v = 10, find the value of ywhen

x =20

2. Thesurface area of a circular object varies directl v as the aquare of its radius.
If its surface area 18 78.5 cm?®, when the radiusis 5 cm, find the sutface area
of the circular object when the radius is 7 cm.

3. I awvaries directly as ¥ and ¥ = 20when ¥ = 40, find the value of x when
v = 16

4 Amaszson can build 100 metres of fence in 20 hours. How long will it talke
5 maszons with the same ability to build 875 metres of fence?

5 If x waries directly as 2v+7T and x = 3, when ¥ = 4 find the wvalue of ¥
when x = 6.

&, If 8 men can agsemblel & machinesin 12 days, how long will it take 15 men

of the same ability to assemble 100 machines?

T I vwaries directly as the square root of ¥ andy = 12 when ¥ = 4, findthe
value of ywhen x = 9.

2 I ywanes directly as x and v = 8 when v = 3 find the value of v when
x = 18

WAT | T2 W, w123 @ R
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9. Two vartables x and ¥ which vary directly have corresponding values as
shown in the following table.
X 3 5 .6
¥V 17 24
fa) Findthe value of ywhen x = 2.

(b1 Findthe rule connecting x and ¥,
(o) Draw a graph which shows that vecx for k=1

10, Study the following table and answer the questions that follow.
Hoursworked | 2 . 3 . 4 | ]
Earning (Tsh) 1500 1ves 23000 2875

(a) Do earnings vary directly as the number of hours worked?
(b If 20, calculate the conatant of vandation and write an equation that
describes the relationship.

11. The wolutne of the sphere varies as the cube of itz radius. Three solid spheres

@ of diameters ?im, 21, andim are melted and combined to form anew solid

2 2
sphere. Find the diameter of the new sphere.

12, When watching at two buildings at the same time, the length of the buildings’
shadows wary directly as their heights. If a 5 storey building haz a shadow
of length 201m, how many storey buildings would form a shadow of length
32m?7

Inverse variations

Activity 4.4: Examining the relationship between area and depth of liquids

in containers
i

Individually or in a group, perform the following tasks:

1. Collect any round containers such as cylinders, beakers, glasses or any
other available container within your environment and label them. Collect
az well a certain volume of water such as 100 cm?, 200 cm?® or any volume
of your choice,

2. Measure the diameter {om) and find the base area (em®) of each round
container and record it

1y
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3. Pour the amount of water in each confainer and measure the height (cm)
attained by water in each container
4 Collect vour data ag shown in the following table

Container label = Diameter Area Height Volume

Use the table to plot a graph of the heights (y-axs) againat the baze areas (x-ax1s ).
What does the graph tell you about the relationship between area and height?
What happens to the height when vou increaze or decrease the area?
What generally can you 3ay about the relationship observed between area
and height?

9. Share yvour findings to the rest of the class through a class discussion.

e

@ In sotne cases, one quantity increases atthe same rate as another quantity decreases.
In thiz case, the quantities vary inversely, or they are in inverse proportion. Inverse

proportion 13 sometimes called indirect proportion,

For example, the number of men emploved to cultivate a farm and time it takes
tor them to complete the work are inversely related. Likewise, the time to travel
to a certain place andthe speed are inversely related. The proportionality symbaol
o1s also used for inverse proportions.

1
=
equation 15 obtained by introducing a constant of proporticnality to the relation.

Ty e % then v = % whete Listhe constant of propotionality.

The statement ¥ 15 inversely propottional to x 13 written as ¥ o . The variation

Other cases of inverse variations

Cine quantity may vary inversely as some powet of another

1. If ¥ varies inversely as the square of x, the equation connecting x and y1s
Vo= % or b = yr®

2. It v wvanes inversely as the square root of x, the equation connecting x and v
13 }?:%orﬁ: = VT
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A sketch of arelation ¥ o % for £ =113 shown in Figure 4.3, Note that, in the

curve representing v = ;I-’i approaches both azes but does not touch them. This

1z because division by 015 undefined,

2

Figure 4.3: Graph of the relafion v « #fork: 1

Furthermore, 1f the product of two variables x and ¥15 a constant, then it 1z satd that

x =12

solution

X
If %y = kandx,¥, = k then x,¥, = .V, 0r I_gl

Example 4.10 N

If x wariesinversely as vV and x = 2 when v =3, find the value of ¥ when

x and v wary inversely. That 15, 1f xy = Kk then x and v vary inversely.

The statement x % implies thatx = % where Kis the constant of proportionality.

Making & the subject of the equation gives
xy =k, which implies that

L=

| ufff
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When x, = 2, ¥, = 3,and x, = 18, the value of ¥, 15

}? = xl }?1 = —}<3 = L
& &y 1z 3
Therefore, the value of y 12 % when the value of x13 12

If it takes 12 days for 10 men to assemble a machine, how long does it tale 15
men with the same ability to aszemble the same machine”

Solution

Let m represent the number of men and & represent the number of days. It is
obwions that 15 men will take less time to assemble the machine than 10men.
Thus, #2 and & vary inversely, that 13,

M oc%, which implies that #1 = g

@ Thus, k= md.

For two patrs of quantities (1, &) and (2, &), we have
mod = mda

FLoof

Therefore, d, = %
2

Given d, = 12 days, i, = 10men and #1, = 15 men, the value of & 1s

o 10 men x 12 days

2 15 men
= 2 days

Therefore, it takes & days for 15 men to assemble the same machine.

Eecall that, direct vanation 1z a linear function which can be descnbed by an
equation of the fortm v = kx, where K13 a constant of propottionality which 1s
not equal to zero. In direct variation, if one quantity increases the other quantity
increases as well, and if one quantity decreases the other quantity decreases.
Inverse varnation 15 described by the equation ¥ = % which implies that, when
one quantity increases the other quantity decreases and vice versa.
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Exercise 4.4

If wwaries inversely ax andif v=3 when x = 4 find ywhen x = &

2. If x wvanies inversely as the square of v andi1f x = 3 when v = 4, what is
the value of x when v = 87

3. If xwvariesinversely as Vandif ¥ = dwheny = ?zi then find the value of

¥when x = 8

4 IF vizinversely proportional to x and x = 21 when v = 2, find the value

2
of vwhenx = 4

5 I xwvanes inversely as 2y —1 and ¥ = 2 when v = 3, find the value of ¥
when x = 6.

&, If ¢ varies inversely as the square of p and p = 2 when g = 2, find the
value of g whenp = 4

T IFwvisinversely propottional tox andif ¥ = S wheny = &, find the value
of xwheny = 20
2. Ifvisinversely proportional to xandif v = 3 whenx = 4, find the value
@ of ywhenx = 6.
9. Iwwvaries inversely asthe cuberoot of x, andif ¥ = 2 whenx = 64 findthe
formula connecting the variables. Hence, find the value of xwhen v = E.
10 The time ! in seconds that Mary takes to return home from school varies
inversely with her average speed v in metres per second. If Mary gets back
home 1n halt an hour at an average speed of 10 m/s;
{a) write and graph an equation expressing ! in terms of v,
(b 1f Mary wants to get back home in 15 minutes, what mustbe her average
speed?
() why does the graph in (a) never crosses either azes?

{d) what happenzto ! as vincreases? Az v decreases? How dof and vvary?

11. Theintensity of light vanes inversely as the square of the distance from the
light source. If the intensity from a light source 20 cm away 13 12 lumen,
how far should the light source be so that the intenzity 15 4 lumen”

Joint variations
A miven quantity can relate directly or inversely with two or more quantities. This
kind of relationship 1z called joint vartation. Joint variation can invoelve variables
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which both varry either directly or inversely. Alse, ajoint varation can involve a
variable which vary directly with some other variables as well as inversely with
other vatiables.

If x vanies directly as vand inversely as 7, then xeevand x o % Thizimplies that

X % Therefore, the variation equation of this joint variation is given by x :—’EE.

An example of joint wariation i3 the increase in price of petrol (x) which leads
to an increase in transportation costs (V) and eventuall ¥ canses an increase in the

cost of commeodities (2).
Activity 4.5: Discovering joint variations in real life

Perform the following tasks individually or in a group:

1. Identify two real life events ot situations in which two or more variables
relate jointly

2. Write the relationship of the joint variation by using proportionality sign.

3. Obtain waluss of the wvanables through mesurements and find the

‘ proportionality constant,
@ 4. Find different walues of one of the variables if the values of other variables

obtained through measurements are given.

5. whare with the rest of the class on how joint variation can be useful in
solving daily life problema.

suppose ¥yvanes directly as v and 2 Givenx = 4, 2 = 2 andy = 24, find:
(a) The variation equation connecting x, ¥, and 2.
(by The value of ywhenx = Sandz = 6.

solution
(@) Since ¥ ce X and ¥ e I, it follows that y oo Xy

The variation equation 18 £ = %E where £1s a constant of proportionality.

Given x=4, 7 = 2, and y=24
= 24
ER
=15

Therefore, the vanation equation becomes ¥ = 3x7

i s
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(b Withy = 3xgifx = Sandz = 6, then
3o mb
=30

e
Il

Therefore, the value of v 15 90

Example 4.13

If x varies directly as vy andinversely as z and ¥ = Swheny=12 and 2= 86,
find the value of x when v = 16 andz = 4

Solution
It xvaries directly as ¥ andinversel ¥ propottional as 7, thatis, ¥ o yand ¥ o %
The joint variation becomes ¥ o % The vanaton equation 15 given by ¥ = g It
implies that
xlzl IEZE
@ ¥ ¥s
Givenx, = 8, ¥ = 12,7 = 6, ¥, = l6andz, = 4 then
_ T4 ¥s
T2 = L.
_8x6x16
- 12z x4
=16

Therefore, the value of ri1z 16

Example 4.14 \

Three talors can sew 15 clothes in 5 days. How long will it take 3 tatlors

working at the same speed to sew 20 clothes?
Solution
Lett & and ¢ represent the nutnbers of tailors, days and clothes, respectively.

The number of tailors 15 inversely proportional to number of days, that 1z,

b % and directly proportional to number of clothes, that 15, f «ce. Combining
i
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the two proportions gives a joint vanation given by

Iocg.

The variation equation is then given as

= k&
I—kd.

The value of k iz computed az follows:

Given =3 d = 5 ande = 15,

r=id

:3><5
15

wo, the variation equation 15§ = i

Teing ¢ = Sando = 20, then

_20
5_{1'
S = 20
d =4

E.

Therefore, it will take 4 days for 5 tatlors to sew 20 clothes.

@

Mine workers work 8 hours a day to complete a piece of work in 52 days. How

long wll it take 13 workers to complete the same job by worlang & hours a day?

solution

Letw A, andd representthe number of workers, hours, and days, respectively.
Frotn the question, it follows that the number of workers varies inveraely as

the number of hours and days, that is,

1

Woor T and woox

A

The joint variation i3 given by the relation

y kA

The variation equation 15

W= i whetre kiz a constant of proporiionality.

A
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_ Kk
WE - hEdE
W h 4
_l_ 2. =2
Hence, W, = ﬂlx -

Given d) = 52 days, ) = B hours, w) = @ workers, w, = 13 workers, and

2
A, = ©hours, then

9 &4
13~ 375"
4 = 2 X232 %8
2 13 =<6
d, = 48 days

Therefore, it will take 42 davs for 12 workers to complete the piece of worle

Exercise 4.5

1. TFywanes directly as the square of ¥ and inversely as Z, find the percentage
change in ¥ when x 15 increased by 10% and 715 decreased by 20%.

2. Buppose Fwaries directly as V and inversely as the square root of B IF
F=120when R=25and V=9 findthe value of F when V=6 and F =36

3. Theheight & of a cone varies directly as itz volume V and inversely as the
square of its radius # Write a formula for the height of the cone.

4 IFv2Ewanes directly as x —1 andinverselvas x+dand x = 2, d = 4dwhen
v = 1, findthe value of ¥ when ¥y = 2 andd = 1.

S0 I 2typistsin atyping pool can type 210 pagesin 3 days, how many typists
working at the satne speed will be needed to type Y00 pages in 2 days?

6. Suppose xvaries directly as vFand inversely asp Ty = 2, when v = 3
and p = 1, find the value of y whenx = dandp = 5

T I Vwvaries directly asthe square of ¥ andinversely as v, andif V = 18 when
x=3andy = 4 findthe value of Vwhenx = Sandy = 2

2. Zketch the foll owing curves. Assume that the constant of proportionality 15 1.

1 1 1
a) ¥ o §F fb)}’ﬁﬁ (c) ¥ &« =
WAT L7030 =R eld 133 @
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9. The following table shows the walues of ¥ for some selected values of &
The variables & and ¥ are connected by the relation, ‘v vanes inversely as
x. Calculate the missing values of v

¥ |5 10 | 15 20
3 15

10, Exzpress each of the following relations as an equation using k as constant
of proporttonality.
() ¢ waries directly as p and g, and inversely as &
(b o waries jointly as ¢ and r=.
() & varies directly as v and the square root of 2.

Itional tox. The

fies, then it varies

Revision exercise 4

and the walue of ¥
' find the value of
connecting x and
find the equation

s of x. What 15 the

KM I 2 T e i A
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Given that ¥ vanes directly as x and inversely as 2 Ify = 10whenx = 8
and £ = 5, find the equation connecting X, v and z. Find the value of v
whenx = 6andz = 2.5

If v varies jointly as x and z2 andify = 13% whenx = 2 5andz =
find the equation connecting the three variables. Find the value of ¥ when

_ 3 _
I = Emd}? = 54

Suppose Yvaries directly as x2 andinverselyvas 7 Ifx = 8 v =16, and
z = 25 findthe value of ¥ whenx = Sandz = 9.

Determine whether the data in the following tables have an inverse variation
relationship. If they do, find the missing values.

mL_Q'_p_

&) (b) (c)
X ¥ x |y x ¥
7 |10 12 4 15 | -8 |
9 | 12 & 2 -5 | -15
12 | 15 21 | 7| 10
6 3

Foreach of the following figures, write an equation that can represent the
function. "What tvpe of variation does each figure represents?

@ (k)

[ YCE0 R BRARH BRERN" 2k

T

[}

af

 T——
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(c)

12 For a fixed amount of simple interest [in one year, the yearly interest rate
Fand the principal F vary inversely. Which of the following equations do
not show this relationship®

(@) P=1

tyr ="~

I

@ ©r=rp
(@) Pr=1

1% Do gpeed and time vary directly or inverselvY Explain.
14 Do the distance and spead vary directly or inversely? Explain.
15 If x and y vary inversely, use the given pair of walues to find an equation

which in each case relate the variables:

Ay x=67y=4

by x=8y=12

) x =107y = %
' @ T
| |
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Chapter Five
—

Sequences and series

In daily fife, there are various evenis and situafions occuring in a coardinated
mirnner, such that one event leads fo the occurance of ancther event. In
Mathemafics, the occurance af such patierns is referred o as sequences and
series. fn this chapter, you will learn the concepis of sequences and series,
ideniify Arithmetic Frogression {AF), and Geameiric Frogression {(7F). Iou
will alse learsn how to find the general term aofan AP and TF, derive formulas
jor the sum of AF and OF calculate arithmetic mean, geameiric mean,
ard compaund interest using forrmudas. The competencies developed in this
& chapier are applied in differant real life situations such as in determining the
carpanund interest, predicting population growth and decay, deterrining the
age afliving and non-living things, predicting events which aceur at different

firmes and mary other applications.

Sequences

Activity 5.1: Making shapes with objects
- w

Individually or in a group perform the following tasks:
1. Use matchsticks to male shapes similar to that figure shown in Fgure 5.1

Figure 5.1: Hexzgors formed by arrangng melohsicks

il
T | &
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2. Make three more hexagons to have a total of six and use the resulting figures
to complete Table 5.1

Table 5.1: Mumber of hexagons formed by different number of matchaticks

Humber of hexagons 1 2 3 4 506
Number of matchsticks 611 I |

5. How many matcheticks are required to make a shape similar to that in
Figure 5.1 with:
11 & hexagons?
i1} 16 hexagona?
{iii) 100 hexagons?
4. Explain how you arrived at the answers in task 1 and task 2.
5. Explain using an equation if possible, how vou can find the number of
matchsticlks for any number of hexagons vou can make.
&, Present your final worlk to the rest of the class for further discussion and
inputs.

There are sets of numbers with simple patterns. Examples of such sets are; the
set of natural numbers 1, 2, 3, &4 5, . the zet of even numbers 2, 4 & 8 10, 12, ..
the set of odd numbers 1, 3, 5, 7, .. . and so on. Given any of these sets, it is
easy to determine the next number from the previous one. For example, the pattern
1,2 4, 7 11, .. shows that the first sumber 12 1, the second 1z 2, the thard 15 4,
the fourth 1z 7 and the fifth 12 11 and so on. The pattern 15 such that the difference
between two consecutive numbers follows the pattern of natural numbers. Hence,

the sizth number which follows after 1115 16

In general, apattern is the order orrule which help to find other numbers in agiven
set. & member of a particul ar pattern 15 called aterm. Each term has its particul ar
position; aterm in the first position 12 called the first term, a term in the second
position 15 called the second term, and 20 on. Using such naming, a term in the n®

position 15 called the n™ term or the general term.

The order in which terms appear in a certain pattern 1z important. For example,
the pattern 1, 2, 3, 4, . . . is completely different from the pattern 4, 3, 2, 1, ...
kecause they have different ordering.
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A sequence 15 a set of term s which are ordered andhave a well defined pattern of
formation. Sequences are etther finite or infinite. The terms of finite and infinite
sequences can be organized in order of increasing or decreasing values.

& zeruence in which its terns are increasing in values 12 called an increasing
sequence. For instance, the sequence 11, 18, 25, 32, 29, .. 1z an example of an
ificteasing sequence.

& sequence in which its terms are decreasing in values 15 called a decreasing
sequence. For example, 64 16, 4, 1, . 1z a decreasing sequence.

& zequence with a known number of terms 15 known as a finite sequence. For
example, =2, —&, -3, 0, % & 91z afinite sequence.

& sequence with unlimited number of terms 1z called an infinite sequence. For

11 1 1
26 18 34

List down the terms of the sequences obtained from the following degcriptions:
fa) Multiples of 3 between 0 and 20,

(b Squares of the counting numbers from 1 to 10

() Counting numbers leas than 50 but divisible by 3.

exatnple; -1z an infinite sequence.

Solution

(a) Theterms are 3, 6,9, 12, 15, 15,

(b The terms are 1,4, 9, 16, 25, 36, 4% 64 851, 100
ic) The terms are 9, 18, 27, 36, 45,

The tertns of a sequence can be extended if the pattern governing the terms is
known. The pattern 15 obtained by examining the relati onship of three or more
consecutive terms. For example, the next term of the sequence 1, 2, 3, 4, . ..
must be 5. This iz because every term differs from the previous term by 1.

similarly, the next two terms for the sequence 2, 1, 4, 3, &, 5, are B and 7
because the second term is obtained by subtracting 1 from the first term and the

third term 15 obtained by adding 2 to the second term and the process repeats.

WAT 7DD WA dd 162
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Example 5.2

Find the fifth term of the sequence 1, &4, 7, 10, . .

Solution

From the sequence, the difference between two consecutive tertns 13 5. Hence,
every term 12 obtained by adding 3 to the previous one Therefore, the fifth
termis 1043 = 13

Example 5.3

mven the sequence 2, 4, 6, 2, . find:
(a) The fifth term
by The n*term

Solution
@ (a) The difference between two congecutive terms ia 2. Hence, every term is
obtained by adding 2 to the previous term. Thus, the 5* term =842 =10
(b The 1 term1:2 = 2 x1
The 2 term is 4 = 2 2
The Ftermisth = 2x3
The M term 158 = 2 x4
2 KR
Therefore, the n® term 152 x 7 or 25

Example 5.4

Find the next two terms in each of the following sequences:
a) 22, 37, 52, 67, . ..

by 4 2,0 =2,
1 1 1 1
© 5 g1z 3q

1 i
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Solution

(a) In the sequence 22, 37, 52, &7, . . every two consecutive terms differ by
15. Thus, the fifth term 12 67+15=8Z2, and the sixth term 15 82 + 15 =57,
Therefore, the next two terms are 82 and 37

{by In the sequence 4, 2, 0, =2, . . . every two consecutive tenms differ by —2.
Therefore, the next two terms are — and —6&.

() In this sequence, 111 1 . the denominators have the following

e 1z 24
sequence, 3, 6, 12, 24, . . . Every term is obtained by multiplying the
previous term by 2, so that the next two denominators are 48 and 96,

Therefore, the next two terms are L and L.

43 96

Example 5.5

If the n™ term of the sequence is 3n— 5, find the third term.

sSolution
® If the n®term iz 3m — 5, then the ¥ term iz obtained when n = 3
The 3 term =3 x3 -3

=4
Therefore, the third term 15 4.

Exercise 5.1

1. Find the next two terma of each of the following sequences:

123
{a) S T ic) 1,2 6 24 120 .
_1 1 1 _ _

by 1, 5d g iy 1,-1, 1 -1, ...
2. Find the n®™ term of the sequence 1, 3, 5, 7, . ..
3. Findthe n® term of the secquence 3, 6, 9, 12, ..
4 If the n™term of a sequenceis given by 20+ 1, find the tenth term.
5. Ifthen™term of a sequenceis dm —1, write the set of the first five terme.
&. Findthe general term of the secuence 1, -1, 1, =1, 1, ...
7. Then®term of a certain sequence i3 2% Findthe sum of the first three terms.
g, Findthe general term of the sequence 3, 7, 11, 15, 15, . ..

|-
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3. Find the next two terma of the sequence —g % 4 % o

10 The general tertn of a certain sequence 1s . Find the first four

1
241y
terms. Is the sequence increasing or decreasing? (ive reasons.

Beries

Activity 5.2: Deducing the general pattern of a series

L >

Perform the following tasks individually or in a group:
1. Putmatchaticls or toothpicks on your deslo
2. Usethe matchsticks to form figures as shown in Hgure 5.2

(@) (b) (c)

Figure 5.2: Patlern formed by malchstioks

3. Asvou form the shapes, count the mumber of matchsticks used. You can keep
on forming the shapes and study the nature of the pattern as vou increage
the number of shapes and the number of matchaticls.

4. Tze the pattern to determine how many matchsticks vou would need to
make a figure of 10-aquares.

5 If you are to make a figure of H—squares, how many matchsticks would
you need?

6. Shate vour final wotl to the rest of the class through class discussion.

In the previous section, you have learnt that, when a 2et of terms iz written in a
definite order and there i3 a mle by which the tenms are obtained, then the aet of
terma 13 called a sequence. When the terma of sequence are connected by addition
or subtraction signs, the resulting expression s Known 233 geries or a progression.
some examples of series are:
Ay 1+24+3+44+-- - +50
b 24+4+6+84+- - 4+20

WAT 73D WA dd 167 L =R R
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@) 1+—1+1+-1+---

1,11
(d) 2+3+4+5+

(6) —2—4—6-8—10—- -

If a zertes ends after a finite numbers of terms, the seres 12 sand to be finite.
Hewever, a zeries 12 infinite if it does not have an end. Thus, 1 + 24+ 3 +4 4+ 5
1z afinite sertes while 1 + 24+ 3 + 4 +5 +- - - 1z an infinite series.

The sum of n* terms of a series

Consider a senes having Rterms, the sum of all the sterms of the seres 15 usnally
denoted by 5 Thus, the sum of 1 +2+3 +4+5+64+ - - +xcan be wrtten
ass = 1+2+3+4+54+6+ - +n Inthis case, ®isthe general term orthe
last term of the finite series 1 +2+3 +44+54+64+- - +5

In asimpleinfinite series, the general term can be found by studying few termsin
the given series. For instance, the series 10 4+ 20 + 30 4+ 40 + - - - has its terms

as multiples of 10, where

11 thefirstterm 1s 1 =10, with»n = 1.

(11} the secondterm 1z 2 = 10, withn = 2.
(iii) the third tertm 15 3 x 10, with n = 3.

This implies that the n™ term iz 7 % 10,

Therefore, the series 10 + 20 + 30 + 40+ - - - can also be wntten as

10420430 +40+- - +10n+ - -

Consider the sequence 2, 4, 6, 8, 10, 12, .
(a) Write the series cormresponding to the sequence.
(b Find the sum of the first four termsa.

Solution
(a) Theseres corresponding to the given sequenceis 2+ 4+ 64+ 84+ 10+ 124 -
(by ince the first fourtermsare 2, 4, 6 and 8, the sum 1z 2 + 4+ 6 +8 = 20

_Illlnﬁ
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Example 5.7 DO

Consider the sequence 1, 3, 5,7,

{a) Find the general term of the sequence.
(b Write ita corresponding seres.

() Find the sum of the first five tenma.

Solution

{a) From the sequence,
The firstterm: 1 = 2x1-1
The 2term: 3 = 2x2-1
The Fterm: 5 = 2x3-1
The 4% term: 7 = 2 x4-1

The o™ term: axn—1=2n-1
Therefore, the general term 13 21— 1.
(b) The corresponding seriesis 1l +3 4+ 5+ 7 + - +(2Zn—-114+ - -

ic) Thefirstfivetermsare 1,3, 5,7, 9whosesumis 1 +3 + 547 +9 = 25_’},.

e

1. If the general term of a certain sequence1s 2( — 17,
ia) write its series.
it fnd the sum of the series up to the sixth term.

' t TN R, S
2. Findthen tarmofthesenesz+3+4+5+

3. Findthe sum of the first ten terms of the sentes <4 -14+2 +5+- -
<. The first term of a certain senies 12 &, the second term 13 2k, and the third
term 15 3% Find:
ia) The n™ term.
ity The sum of the first ten terms.
5. Find the next two termas of the following series:
Ay 34+9+27+81+ -
byl +—-14+14+-1+---

. The first term of a certain senes 12 &, the second term 13 @», and the third

term 13 ar2. Find:
{a) The & term.
(b} The n* term .

| @ —TT
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If the n™ term of a certain seriesis
{a) write 1ta corresponding series.
(b)) find the sum of the first three terma.

Consider the following seresa + @+ +ia +24) + @+ 380+ - -
Find the,

{a) difference between the second and the first term.

(b} difference between the third and the second term.

() difference between the fifth and the fourth term.

{d) expression of the general term.

It a sequence 15 given as @, ar, ars, ar? ..

(a) What iz the value when the second term is divided by the firat term.
(b What i3 the walue when the fifth term iz divided by the fourth term.
() Write down the corresponding series.

(d) Form the n™ term of the corresponding seriea.

Alecture hall has 20 rows of seats, with 100 geats in the back row Each
row has 2 fewrer number of seats than the row immediatel v behind it How
many seats are there in the lecture hall?

np+13

Arithmetic Progression (AP)

Activity 5.3: Deducing an arithmetic series

y

Vi
1. Indiwidually orina group, collect an electronic geoboard from your subject
teacher or you can make one from locallyavailable materials such as nails
and boards.
2. Make a pattern of nested aquares by arranging ribber bands on a geoboard
or arranging matchsticks or toothpicks on the surface of a table as shown
in Fgure 5.3
® @ o o
® ]
» L ]
o — o @ ®
Figure 5.3: A paiter of nested sqiares
([
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5. otudy the pattern carefully to determine the number of sticks or rubber
bands uzed in each aquare.

4 Study carefully the pattern when increaging the number of rubber banda or
aticks as you increase the number of nested aquares.

5. From the pattern observed in task 4, derive a general rule forobfaining the
number of rubber bands or sticks which may be uzed az vou increase the
number of the neated aquares.

&, If you have 312 sticks or rubber bands, how many aquares will the final
pattern contain?

7. Prepare a poster showing a summary of your worll and uze it in a class

== |

discussion.

& sequence of numbers 1n which each term after the first 1z obtaned by adding a
fized number to the preceding term 18 known as an Anthmetic Progression (AF).
The fized number which 15 the difference between any two consecutive tenms is
called the comm on difference, denoted by &,

@ An arithmetic series 18 obtained by adding the terms of an arithm etic progression.
Examples of anthmetic senes with common differences 1, 2 and 4%, arerespectively:
L 14+243+44- - 4+59
2 -1 -3 -5-"7T—--.
3085+ 5%+ Sx+ 13x+ -

The it term of an arithmetic progression (AP)
If » 1z the number of tertns of an artthmetic progression (AP with the first terin
A, then the 1™ term 15 denoted by A and the common difference by d.
Consider aproblem of counting in 275 starting from one. Itmeans the first term
A1z T and the common difference d15 2 Tofindthe 2% term for instance, dothe
following steps:
A =Tland d =2
=14+d=1+4+2
=1+d+d=1+2d=1+2 x2)
= 14+d+d+d=1+3d=1+3x2)
=l+d+d+d+d = 1+4d=1+(4x2) and s0 on.

e

From the above pattern, the 23 term is A, = 14+ (22 x2) = 45,

T
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similatly, the n® term 13 obtained by adding # — 1 times the common difference
2 to the first term. Then, 4 15 given by

A =1+2(Rr-1) = 2n—1.

Therefore, we obtain the series 1 +3 +54+ 74+ +2n-11.

In general, 1f & 15 the common difference between two successive terms of an
arithmetic progression, we use the same procedure to generate the n™® term as
follows:

4 =4

A, = A +d
Ay = Atd = (A+d)+d = A+3-1)d

A= A+d = (A+2d) +d = A+(@-1)d
A= A+d = (A+3d) +d = A+(5-1)d
A = A+d = (A+4d)+d = A+E-1)d

Then™term A is obtained by adding A to the product of (1 — 1) andthe common
@ difference d. Therefore, the n® term 13 given by

A = A+n-1)d

Example 5.8

Identifv the arithmetic series from the following expressions and wiite down
the common difference of each arithmetic series:
3 5

(a) 1+§+2+§

b) 2+4+8+16
(©) 10+8+6+4+2
@ —2-5-8-11
(€) 12422+ 32442
) 1-345-7+9

Solution
{a) It 1s an artthmetic seres with a commeon difference, & = %

{by It 15 not an anthmetic senes since it does not have a common difference.
|
1
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ic) It is an arithmetic series with a common difference, d = —2.
(d) It 15 an artthmetic series with a common difference, & = =3
(2) Itis not an arithimetic series because it has no common difference.

(f) Ttis not an arithmetic series as it does not have a comm on difference.

Example 5.9

The firat term of an arithmetic progresaion is & and the common difference is
5. Find:
{a) The third term. it) The n™ term.

Solution
(a) Given A = 6, & = 5, n=3
From A = A +(r—1)d

A=6+3-1)x5
=6+10
=1&.

@ Therefore, the third term 1z 16,

{s)] A =A+m-1)d=6+(n—-1)x5
=51n+1.

Therefore, the n® term 15 S+ 1.

Example 5.10 \\

The zecond term of an anthmetic progression 15 15 and the fifth term 1z 21
Find the common difference and the first term.

sSolution
Given A, = 15and A, = 21
since A = A+ (R—1)d, we get

A= A+d =15 (1)
A= A+4d =21 (2)
| imllll—
- @ R
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To obtain A and & solve equations (1) and (2) simultaneously

A+d =15 (33
A +4d = 21 ()

subtract (3) from (4) to get 34 = &, from which & = 2. Subshtuting & = 2
in equation (3) gives A = 13 Therefore, the common difference is 2 and the

first term 1z 13

Exercise 5.3

1. Which of the following expressions are arithmetic progreasions? Write the
common difference for those which are arithmetic progressions.

1.1 .1
@g+5+5+1

)26 + 19 +12 +5 —2

Q) 2+2.2+2.22+2.222
@ @) =5 + 4+12 + 5 -2

€13 +2 427 +34 +- -

L 7.3 17

2. Write the first 5 terms of the arithmetic progression and find the formula
for the n® term obtained from counting in 7 beginning with 5.

3. The fourth and ffth terme of an anthmetic progression are 47 and 52,
respectively Find,
{a) the common difference.
(b the first term .
{c) the thirteenth term.

4 Ifthefirst term of an arithmetic progressionis 3 and the common difference
15 4, find the n™ term.

5. Thethirdterm of an anthmetic progressionis 9 and the comm on difference
1z 2. BFind,
(a) the first term.
(b the 200% term.
() then® term.

| M
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&. Find the number of terms in the following arithmetic series:

@) 2-9-20-31—. . —1%0
1.~1_ 23 1
b) 65 +75+82+  + 173

() 407 + 401 + 395 +- - -+ 131,

7. Findthe n®™term of an arithmetic progression whose first term 15 ¥ +2 and
the common difference 15 3.

2. Thefourth term of an anthmetic progressionis 11and the sizth term 13 17
Find the tenth term.

3. Then® term of an arithmetic progression 2.3 +4.2 +6.1 4+ - - 15 365
Find the value of .

10, The 5% term of an arithmetic progression i3 21 and the 2% term 15 30, Find
the 20™ tertn.

The sum of the first 7 tams of an Arithmetic Progression (A F)
Consider the sum of counting numbers up to 100 in both ascending and descending

order
@ Sg = LH2 45+ + 28 +59 + 100 {13
S = 100+539 +5%8 4+ +34+2+1 (23

Adding equations (1) and (2) gives

25, =101 +101 +101 +- -+ 101 + 101 + 101 )]
since we have 100 terma, then,

25 .= 100 x 101

25, = 10100 (<

Divide equation (4) both sides by 2 to get
S = 5050
Therefore, the sum of the counting numbers from 1to 10013 5 050,

For any anthmetic progression with the first term A, the last term A, and the
common difference &, the sum & can be obtained using the same methodusedin
the previous example:

so= A+H(A+d) (A +2d)+ -+ (A —-2d) +(A —d) + A =)
ao= A (A —d) +(A —2d) +- -+ (A +2d) + (A +d) + A (6]
& —T
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Adding equations (29 and (&) gives,
25 =(AFA A TAHATADH  HAFTADTAFTAHA AT D
since we have # terms each with (A +A ), then, equation (7) becomes to

25 =R{A+A]D ()
Dividing equation (8) by 2 both sides gives,

5, = 3(a,+4)) ©)

Therefore, the formula 5, = %(AI+A”) 12 the sum of the first # terms of an
arithmetic progression where A is the firstterm and A 13 the last term. In other
words, the sum equal s the number of terms times the average of the first and the last
term s The sum of the first 2 terms of an arithmetic progression can be expressed by
another formula obtained by replacing A in equation (Fwith A, = A+ (r—1)d.
Thus, equaticn (%) becomes

s g(al+ (A +(n— 1).:::“,')

%(zal+ (n—l)d))

Therefore, S, = g(ml +(n— 1).:;6)).

Example 5.11

Find the sum of the first sizteen terms of the arithmetic senes
I+10+174+214+ - -

2

o
o
[l

=
—
=
Hou
i
L]

Solution
mvend = T, A1= 3, n=16
Therefore, from

S = g(ml+(n—1)d})_

substituting the values gives

S 2 12;5(2 %3 +(15—1)><’?)

125 (5 + 105)

=5 =111
=888

Therefore, the sum of the first sizzteen terms 13 B38.

_mnm
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Example 5.12

The first term of an arithmetic progression 15 2 and the last term 1z 46 If the
arithmetic progression consists of 23 terms, find the sum of all the terms.

Solution
Given A, = 2, A, = 46, ® = 23 requred to find the aum of first 23 terma.

The formula for the sum of the first »# terms 15 given as
5, = Ha+4)
substituting the given values gives

5, = 5 (2+46)

_23
—2><4-8

=552

Therefore, the sum of the first 23 terms i3 552

Example 5.13

The first term of an arithmetic progressionis 2 and the comm on differenceis 5
Ifthe sumn of the first ®terms 13 245, find the number of terms of the progression.

Solution

Given A = 2, d = 5, 5 = 245

Eequired to find the number of terms, .

From §, = %(2A1+(n—1}d}).

substituting the values into the formula gives
245 = %(2 X245 (n—l)).
S5n2—n—490 = 0

Solving for values of 2, we obtain®n = 10 orn = 98
since the number of terms cannot be negative, then 7 = 10 Therefore, there

are 10 terms in the arithmetic progression.
| WAT 17239 W34 edd 177 @ danrEal
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L
ple 5.14

Alinda saved Teh 2 260 000 1n the first year of employment and each year
afterwards she saves Tsh 445 230 more than the previous vear.

{a) How much money will she have saved in the first 24 yeara?

{by How much money will she have saved in thirteenth vear’

Solution

(a) Given A =Tsh 2 860000, &=Tsh 445250, »n =24 years,
Eequired: Amount of money to be saved in the first 24 vears.
The formula for the sum of first » terms of an AP is given by

S = g(m1+(n—1)d})

=substituting the given values into the formula gives
_ 24 —
Su=5 (2 %2 860 000 + (24 — 1) 445 25[3))

=12(5 720 000 +10 240 750

=191 529 000
Therefore, in the first 24 years Alinda will have sawved Tsh 191 529 000

(b Eecall the formula for the n®™term of an AF:
A= A+n-14d
substituting the given values gives
Al =2 860000+ (13 —1)x 445250
=2 860000 45343 000
=8 203 000

2

o
o
[l

=
—
=
Hou
i
L]

Therefore, 1n the thirteenth vear she will have saved Tsh 8 203 000

The arithm etic mean

Ifa, Mand barethree consecutive tenms of an antthmetic progression, the common
difference equals to M—a or B — &S

Therefore, M —a = B— A

2M = a4+ b or
M= a+ b

In ordinary language, the anthmetic mean 13 the average of @ and & and therefore,
Mis called the arithmetic mean of the tenms @ and &,

| i
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Example 5.15

Find the arithimetic mean of 3 and 27,

sSolution

Wz st =e mo s o 5 gad 27 is 14 = %
_30
=%
=15

Therefore, the anthmetic mean of 3 and 27 15 15,

Example 5.16

An anthmetic mean and one of the terms of an arithmetic progression are 14

and 7, respectively. Find the other term.

Solution
Arithmetic mean (M = 4 _5 b

Given M= 14 and one term =7

Thus,14=?§—f:’
08— T+h
b=21

Therefore, the other term 15 21

Exercise 5.4

1. Find the sum of the following arithmetic series:
(a) =10-7—-4—..-+350
ba+2a+ia+ - +2la
(20142024203 +---+300
2. Thenumbers 24 w1, vand 72 are auch that pois the arithmetic mean of 24
and ¥, while viz the arithmetic mean of mrand 72, Find the values of mrand v,
3. The firat term of an arithmetic progression i3 & and the common difference
13 1.5 If the sum of the first ;1 terms 13 90, find the number of terms of the
progression.

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I
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4. Find the arithmetic mean of:

(a) 22 and 28 b 2—+3 and 2442
() 55 and 65 (dy (K—M?2and K2-M=
(e) =3 and+3 (fy =7 and 9

5. If All earns a salary of 1 256 000 Tanzanian shillings per month and his
annual increment is 45 500 Tanzanian shillings, determine;

{a) his monthly earning during the 16™ vear of employment.
(b1 his total earning after 18 years.

&, Thefirst term of an anthmetic progressioni1s —12 and the last term 13 40
If the sum of » terms 15 196, find the number of term s and the common
difference.

7. The firat term of an arithmetic progression i3 13 and the fifth term iz 21.
Find the common difference and the sum of the first ten terms.

2. Find the difference between the sum of the first five terms of two arithmetic
progressiona whose firat terma are 12 and 8, and their common differences
are 2 and 3, respectively.

5. How many integers are there between [4and 1 000 which are diviaible by 177

10, Find:
@ (a) A and 5, giventhat A, = 40andd = 4.
(b d given that A = 2 and S = 100,
(c) & giventhat A = 19 andd = —2.

{zeometric Progression (GP)

Activity 5.4: Formulating a general rule to determine the amount of
money saved for a certain period of time

i o

Individually or in a group, think of any amount of money you would like to
save. ¥Your plan should be to save a cerfain amount of money every weel,, Use

the following steps:

1. Prepare a table with two columns. The first column should be for weeks
and the second for amount of money saved.
Enter the amount of money vou want to save in the first weel

5. For the following weeks, double the amount you have saved from the
previons weekl

L =R R
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4. Fill in the table with the amount saved for 5 weeks.

5. Stdy carefully how the amount of money saved varies from the first to
the fifth weel:

6. Provide a brief explanation of the pattern which you think mav lead to such
an increage of the amount of money saved.

7. Usethe pattern obtained from previous steps to formulate a mule which may
allow viou to find the amount of money saved at any time.

g Usze the mile vou have formulated to determine the amount of money that
will have been saved up to the 10* week

5. Share vour rule with the class through a presentation.

Agequence in which a new term 18 obfained by multiplying the preceding term
by a fized number i3 known as a geometric progression (GH). The fed number
iz called the common ratio, denoted by r.

A geometric series i3 obtained by adding the ferms of a geometric progression.
Examples of geometric series are:

) 1+2 +44+8 4+ - with a common ratio 2.

@
(b 1+§+§+ﬁ+ mthacommonratlog.
(s} 5 + X +8+16 + with a common ratio 5

The n™* term of a geom etric progression (GP)

If #1s the number of terms of a geometric progression, the o™ term iz denoted by
_and the common ratio 15 denoted by 7.

supposethat 31sthe first term & of a geometnic progression whose common ratio
ris 2, thenthe firstfour terms are & =3, &,=3(2), &, =3(2)% and &, =327
The n® term deduced from the above pattern 13 given by

G = 32"

Therefore, the gecmetric series in this case is
46 4124+ 2444321

In general, we can derive the n™ term I, of any geometric progression whose first
term 15 &) and the common ratio 15 7 using the following procedure:

": T T
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Tertns Exzponent of v
o = & 0
o, = Gr 1
o, = Gre 2
o, = & 2
G, = Gre n-1

Therefore, the n™ termis & = & r™h

Example 5.17

Find the 8% term of each of the following geometric series:
) 24+44+8+---
M12+6+3 + -

Solution
(a) iven &) = 2,7 = Zand® = B
@ From & = &
substituting the values into the formula gives
G,o= 2(2)7
=28
=256
Therefore, the 8™ term i3 256

(b) Given, G, = 12, r = % n=8
G = G

substituting the values into the formula gives

6, (3

£ 2o

128

_ 2

32

Therefore, the 2% term 13 ;—2

- T
. (il
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Example 5.18

The first term of a geometnic progression 13 4 and the fourth term 15 105 Find
the comtnon ratio.

Solution
Given, &, = 4, &, = 108, n = 4
From & = &l

substituting the values into the formula gives
108 = 479

Dividing by 4 both sides gives
r® = 27 which implies that »~ = 3*
Comparing the exponents, the value of # =3,

Therefore, the common ratio 15 3,

Example 5.19
® E T

Find the number of tertns in the foll owing geometric seres.
1+2+448 4164+ - +512

Solution

Given, &, =1, r =2, & = 512

From & = & 7 it mmplies that
512 = 1x271
2no= 5l2 =2
Jn — 210
n =10

Therefore, the number of terms is 10,

Example 5.20

The value of 2 machine depraciates by 25% every year. If its value i3 75 000 OO0
Tanzanian shillings when it i3 new, what i3 it3 value after 21 yeara?

| fih
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Solution

(Given, &, = 75000000 Tanzanian shillings, ® = 21 years,
r=(100-25% = 75%

The n® term 15 given by & o= &t

Substituting the values into the formula gives
G, = 75000000 (075)* Tanzanian shillings
=237 840 Tanzanian shillinga

Therefore, ita value after 21 years will be approzimately 237 840 Tanzanian
shillings.

1. If the fourth term of a geometric progression is 9 and the sixth term 15 21, fmd
(a) the common ratio.
ib) the firat term.

2. Thefirst three terms of a geometric progression are —4, 1, and —%. Find
the fifth term.

3. Ifthe n™term of the geometric series 4 + 2 4+ 16 4+ 1z 1024 find ».

4. The value of a machine depreciates each vear by 15% of its value at the
beginning of that vear. If its value when new 15 2 000 000 Tanzanian shillings,
what i it3 value after 15 weara?

5 Find the eighth term of the geometric progression 2 —6, 18, =54, .

&. Find the fifth term of a geometric progression with the first term 100 and
cotmmon ratio 0.5

7. Which of the following are geometric series? Write down their common
ratios.

1 1 .1
@ 3+9+27+ (b) + Lo b oo e s <
©-1+2-4+8 —- - (d) 2+4—8—16+- -

2. Acettain school spends 18 500 000 Tanzanian shillings every vear
for stationeries. The school administration decided that each year the
achool expenditure should be reduced by 10% of the expenditure of the
preceding vear. Find the achool expenditure at the end of the 8% year

 T———
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3. The second and fifth terma of a geometric progreasion are 24 and 5184,
respectively Find
(a) the first tenm.
(b the common ratio.
i) the seventh term.

10 Find the number of terms in each of the following geometric seras:
@ BL+27+9 + -+ 5
by 54+ 10 + 20 +-- -4+ 5120
(c) 003 +0.064+0.12 4+ +1.92.

sum of the first # terms of a geometric progression
Let the sum of the first# terms of a geometric progression be denoted by 5 Then
So=0+ G+ 0+ -+ G,

since itis a geotnetric progressio,
— — — =2 — H-1
Go=0G, G, =Gr G,=6r & =&t

® Therefore, & = &+ Gor+ Gore+ - + Gt {1}
Llultiply both sides of equation (1) by # to get
ri: o= Gr+ GEri+ i+ +GE (27

=subtract equation (2 from equation (1) to obtain

R e (3
Factorization gives

s (1=r) = &G (1=

Iake . the subject to obtain

i (1 —#%)
=TT =)

whete riz afraction such that |#| < 1.

Also, subtracting equation (1) from equation {2) gives,
rs =5 o= Gr=G, (5

Factorize equation (5)to get & (r—13 = & (r"—1).
@ ——TT
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Diwvide both sides by r —1 to obtain

G (= 1)
5= ﬁ—fclr |7]=1. (63
Therefore, given a geometnic progression with the first term & and the common
_ o Gl —rm)
ratio #, the sum of the first »# terms 15 given by 5 = —q = for |7 =1 or
G (=10
S = ——— for|r|=1
" r—1

Example 5.21

If the sum of the fwstfour terma of a gecmetric progression 13 80 and ifs common
ratio i3 3. Find the first term.

Solution
Given &, = 80, # = 4, 7 = 3 Thus,
Foirm=1)
Sﬂ = T =17
@
substituting the values into the formula gives
& (Bl -1
80 = —rl—'l: — :I
405, = 80
& =2

1

Therefore, the frst term i3 2.

Example 5.22 \,

Find the sum of the first six terms of a geometric series —81 — 27 -9 — -

Solution
1
&, = -8l n=205, r=§.
The formula for the sum of geometric series i3 given by

G (1 -7
Sw= T I=r

WAT [ 03D 374 ad 136 @ R
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subatituting the given values into the formula gives

& 1
1-3
1
- (s))
2
3
_ =34
-3
Therefore, the sum of the first s1 terms 13 ig:;ét .

The n term of a geometric progression iz given by 24 (31 Determine the;
(a) first fve terms of the geometric progreasion.

(b sum of the first 10 term s of the geometnc progression.

() general formula for the sum of first # terms of the geometric progression.

@ (d) smallest value of »# for which the sum, = = 20000,

Solution

(@) From &, = & !
The first term, &, = 24(3)'7 = 24(5)° = 24
The second term, &, =24(5)** = 24(5)! = 120
The third term, &, =24(3)31 = 24(2)2 = £00
The fourth term, &, = 24(3)*! = 24(5)° = 3 000
The fifth term, &, =24(5)%" = 24(5)* = 15 000.

Therefore, the first five tertns are 24, 120, 600, 3 000 and 15 Q00

(b) Given G, = 24,7 = 5,1 = 10,

i r=1
From 5 = %—j

substitution of the values into the fonmula gives
_24{5w—1;
Sp = —E=T

& ——TT
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24 =9 765 624
- 4
=58 593 744
Therefore, the saum of the first 10 terms i3 58 593 744

G (7= 1)
€l S, = -7
_24isn—1)
- 5-1
=6{5"—1).
Therefore, the formula for the sum of the first # terms of the sequence is

5= 6(5"—1).

(dy & = 20000
65" =13 = 90 000
5"—1 = 15000
5% = 15001
Solving for # gives n = 5. 9747

Therefore, the smallest value of 213 6.

Geometric Mean

Ifa, Afand b are three consecutive terms of a geometric progression, Ais called
the geometric mean of @ and &

The comimon ratio in each case 15 i}z—{or % . Therefore,

M_&b
a M

M2 = gbor M = +/ab

which gives

Therefore, the geometric mean of aand bis M = =/ab.

Example 5.24

Find the geometric mean of 2 and £, hence write down its geometric serieg.

_u
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Solution

Geometric mean = ++vab wherea = 2and b = 2.
= +-4/2=E
=++/16
==x4

Therefore, the geometric mean of 2 and Bis 4.

The geometric series can eitherbe 2+4+8+ - cr2 -4 +8—---

Example 5.25

The geometric mean of 12 and x15 6. Find the value of a.
Solution

The geometric mean M of three numbers 1z £+ akb
Given M=& and one term = 12

M=xab

f=x12%
@

2E=12x

xr =3

Therefore, the value of x15 3.

Example 5.26

Findthe geometric mean of £4and — 289 and write down it3 geometric series.

Solution
From M=z /ab.

e )
+ /18456
136

Therefore, the geometnic mean of —64 and —289 15 + 136,
The geometric saries can be either &4 4+ 136 2894+ - or—64 - 136 289 —. ..

i © T
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1. iventhe geometric senes2 + & + 12 +- - - Find the sum of the first e1ght
tertms.

2. Findthe sum of the first twenty terms of the geometricsenesd + 84 16 + -

3. Findthe sum of the first ten terms of the geometric senes 2 — & + 18 =54+ - -

4 Findthe geometric mean of each of the following zets of numbers:
fa) 49 and 81 (b) =361 and —1024 (c) 4 and @

5. Ifthe sum of the first # terms of a geometric progression with the first term
1 and the comm on rati o %15 %é find the number of terms.

6. Ifthen™term of ageometric progressionis given by &, = 2 find the sum
of the first ive terms.

7. Ifthe sum of the firstz terms of a sequence1s 37— 1, show that the sequence
12 a geomettic progression.

2. Findthe sum of the first # term s of each of the foll owing geometnic series:
(a) 10+50+250 + - -- (b l1-2+4 +- -

1,1, 1, L1 _1  ANL

© gttt @ grozmteTs to

3. The geometric mean of two numbers 4 and pis 24 Find the value of p.

10, Arectangular plot of land has sides of lengths 90 m and 250 m. Use the
concept of geometric mean to find the length of one side of a square having
the same area az that of a rectangular plot.

Com pound interest

When money is invested or borrowed from a banlk, the interest i3 usually calculated
at the end of the year The interestaccrued iz added to the original principal at the end
of the firat year and the obtained amount becomes the new principal at the beginning
of the second vear. This process may continue for a number of yeara. This process
ia called compound interast

Activity 5.5: Deducing the formula for finding compound interest

o

Have yvou ever thought that sequences and series could be uzeful in financial
mattera? Banks and other financial institutions use the knowledge of sequences
and series to determine the amount of interest in loans.

WAT 7DD WEA dd 190

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I

@ [ I [ [

L =R R

199/405



1/19/22, 4:48 PM

1i_:|:|]j ®

m

https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

In principle, banks calculate their interest on fime basis bazed on the current
principal. The following taslks will guide vou to develop a formula for computing
compound interest. Individually orin a group, perform the tasks:

1. Wnte down the formulafor obtaining the amount of money A, after one year,

that 1z, the sum of the principal and simple interest for one year. Factorize
FRT
100
2. Tzethe amount of money obtained atthe end of year one as the new pnincipal

the expression obtained Eemember [ =

in the second year and write the amount of money at the end of the second
year. Factonize the expression obtained.

3. Tsethe same procedure to get the amount of money at the end of the third
year.

4 Study carefully the final result at each year to dizcover the pattern in the
increase of the amount of money at the bank Is the pattern an arithmetic
of & geotn etric progression? Why?

5. Write a general rule for the increase of the amount of money after any given
period of time, say # yvears.

&, Tse the rule to determine the amount of money that will ke available in
the bank after 10 years.

7. Shate the pattern yvou have discovered and the general rule to the rest of

the class through a class discussion.

The amount of money accumulated when invested at a cerfain interest rate iz a
good example of arithmetic and geometric progression. Simple interest vares
directly as the time and i3 given by the formula:

;_ PRT
100

where F iz the principal, B 1s the interest rate and T 15 the pertod,

For example, the simple interest payable on Tsh 1 000 at a rate of 12% per annum
for 1,2, 3, .. years will be Tsh 130, Tsh 300, T'sh 430, | respectively.

The sum of Tsh 150 + Teh 300 4+ Teh 450 + - - - indicates an arithmetic series
generated by the simple interests

For compound interest, after each interest period, the interest 12 added to the
principal to obtain a new principal for the next interest vear

AT LT MV ed 191 @
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muppose Tsh 8 000 18 invested at 5% interest rate compounded annually. Then, the
amount at the end of each year 13 computed as follows:

If Tah 2 000 i3 the principal at the beginning of the first year, then the amount at
the end of the first vear ia:
S000+8000x005=28000(14005=8000x105.

The amount at the end of the second vear 15

000 x1.054 (B 000x1.05) «x0.05)=(8000=x1.05)(1+0.05)
= Tsh 8000 = (1.05)2
The amount at the end of the third vear 15
= {8000 x (1.03)*(1 +0.05) = Tsh & 000 x {1.05)%.

Similatly, the amount at the end of the 0™ vear 1s Tsh 8 000 = (1.05)".

The atnounts Tsh 8 000, Tsh 8 000 = (1.05%, Tsh 8 000 = (10592 and so on are
terms of a geometric progression whose first term &) ecquals to Tsh 8 000 and
commmon ratio 7 equals te 105,

Zenerally, if Fisthe principal, & is the rate of interest, 7 iz the interest, A 15 the
arnount after receiving the interest, and Tis the pertod, then

A= P+T
@ FRT
But, [ = £84
100
Thus,

FRT

A= P+ols

~ RT

= F(1+435)

If time 13 in vears, then the amount at the end of the firat vear 13 given by

A = P(1+1‘%%)

The amount atthe end of the second year 1s A + [, where the interest now 15

12379 P(1+RT)RT

100 100/ 100
Therefore,
FTy RT
A, = ‘d‘+‘p(1+1oo)1oo

l_um At
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similarly, the amount of money at the end of the third year A iz given by

A, = F(1+%‘E—)3.

In general, if 7 is the number of years, the am ount of money at the end of n® year

1z given by

A = P(1+—1%—%)H.

Example 5.27

Find the compound interest earned after three vears on Tsh 200 000 invested

at the interest rate of 8% per annum.

Solution
mven P = Tsh 200000, B =82 n =3 andT =1 vear

From, 4, = P(1+ L)

4 = 200000 (1 +%ﬁ)s

=200 000(1 +0.08;3
= 200 000 (1 08)3
=Tsh 251 342 4
Therefore, the amount after 2 years 15 approzimately Tsh 252 000,
Interest [= A — F
=Tsh 252 000 — Tsh 200 000
="Tsh 52 000,

Therefore, the compound interest 15 Tah 52 000,

@ —TT
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Example 5.28

Paula invested a certain amount of money in a savings account which provides
an intereat rate of 10% compounded annually After two vears, she had a total
of Tsh 50 000

{a) How much did she invest at the beginning’

(b How much did she receive az interest at the end of the second yvear?

Solution
(a) Given that A, =Tsh 50000, & = 10, I' =1 year and » =2 vears.
The formula for computing the amount is given by

A = P(1+£TD)”

substituting the values into the formula results into

50 000 = F(l +11[%)

solving for P gives
Pl 13 = 50000

_ 50 000
P=a1e

=Tsh 41 222 30
Therefore, Paula invested Tsh 41 322 30,

since the amount after two years was Tsh 50 000,
Interest = Amount — Principal
= Tsh 50 000 —Tsh 41 322 30
=Tsh 8 &77 .70
Therefore, the compound interest was Tsh 8 67770,

Example 5.29

Find the amount of money at the end of 5 years after investing 50000 Tanzanian
shillings at a compound interest rate of 5% annually.

_mm
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Solution
ven that P = Tsh a0 000 R = 5%, T = 1 vear, and® = 5 vears, then recall

the formula for computing the amount A at a given period of time

)

— 50000 (1 + l_gﬁ)ﬁ

=50 00001 +0.05°
=63 814.08

Hence, the atnount at the end of 5 years will be Tsh 63 514 08,

Mote that, it 15 not necessary for the interest to be compounded annually. Tt
can be compounded semi-annually, quarterly, monthly and so on. In this case,
when the interest is not compounded annually, the following formula iz used:

A = P(1+E)M

iy
whetre Aﬂ = Amount
F = Principal
R = Interest rate
@ n = MNumber of vears of compounding the interest

t = MNumber of times the interest iz compounded per yvear

ple 5.30

A business person deposited 800 000 Tanzanian shillings in a bank account
paying 6% interest compounded semi-annually, What will be the total am ount

after 5 years?

solution

mwven & = Tsh 800 000, » = Syears, B = 6%, =2
R ]

From A = P(l+?)

substituting the values into the formula gives

[
A, = 800000 ( 1+ 55 )

=800 000 (1 03310
=1075 133,
Therefore, the amount after 5 years 15 Tah 1 075 133,
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Exercise 5.7

10

11.

12.

Find the amount of money at the end of two vears and three vearsif 1 200 000
Tanzanian shillings is invested at 6% compounded annually.

Find the interest for a principal of 1 000 000 Tanzanian shillings at 4%
interest compounded annually after 10 vears.

Find the amount of moneyaccumulated after investing for & vears a principal
of 5650 000 Tanzanian shillings at 8% compounded annually.

Find the difference in the amount of money accumulated at the end of the
third and fifth wvears 1if 120000 Tanzanian shillings 12 invested at 2% interest
rate compounded annually

Hnd theamount of moneyvaccumulated at the end of two veara if a princ pal of
15000000 Tanzanian shillings is invested at 7. 5% interest rate compounded
annually.

The amount of 843 000 Tanzanian shillings was collected after investing
a certain amount of money at an intereat rate of 10% compounded semi-
annually for 3 years. What was the inifial principal invested?

Find the amount of moneyat the end of » yeara if 1 000 000000 Tanzanian
shillings iz investad at 9. 5% interest rate compounded annually.

Find the amount of money at the end of 3 vears, if a principal of 4000 000
Tanzanian shillings i3 invested at 6% interest rate compounded semi-annually
Howr long will it talee for 2 sum of money to double itzelf at 5% per annum
compound interest rate’y

Howr many yvears will an investment of 250 000 Tanzanian shillings double
itzelf if 1t i3 invested at 8% compounded annually?

Howr much meney would you need to deposit at 9% annual interest
compounded monthly to have Tsh 120 000 in the account after & vears.
suppoze that Tsh 500 000 15 deposited into an account paving 6% annual
interast compounded quarterly How long will the amount be Tsh 800 0007

Chapter Summary

1

2.

3.

An arithmetic sequence or arithmetic progression i8 a sequence in which
the difference between any two congecutive termsa i3 the same.

The general term of an AP 1s givenby A, = A+ (r—1)d, where A 1sthe nb
term, A thefirstterm, 21z the number of terms, andd1s the commeon difference,
An anthinetic series iz the sum of tertnz of an anthmetic progression.

WAT 7DD WA dd 19

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I

@ [ I [ [

L =R R

205/405



1/19/22, 4:48 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I
I
i
11l

4 Theformulafor computing the sum of the first # terms of an AF 15 given by
5, = 3ea+@m-L)d)ors, = H{A+4,)

5. A geometric progressionisa sequence in which anew term 18 obtained
by multiplying the previous term by a common ratio. The n® term i3
(o = s e il T e ) e TR, (e TG (i il o e A 8 (o
number of terms.

£, A geometric geries i3 the sum of terms of a geometric progreasion.

7 The formula for computing the sum of the first # terms of a GPis given by

) S (=

T r—1 .f0r|r‘|:=-landSH= e s 1423 S

g2 Compound interest 13 interest earned by investing an amount of money in
a bank which pays an annual rate of 2%, compounded # times per year
9. The amount of money A after » years when the interest 1z compounded

annually iz given by A, = F(l + ET—) .

100
@ 10, The amount of money A after » yvears when the interestis not compounded
o
annually 1s given by A = F (1 L ?)

Revision exercise 3.

1. Find the general term of the sequence formed by counting the natral
numbers in three’s starting from 1.

an—1
Z

2. The general tern of a certain secquence s - Find the sum of the first

five terms.

3. What i3 the sumn of the first # odd numbers?

4. Each year, a coconuf tree produces 3 more coconuts than itdid the previous
vear. If it produced 10 coconuts inl285,
{a) how many coconuts were produced in the wear 2 0007
{by find the total number of coconuts produced from the year 1985 to year
2000,

L =R VR
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The starfing salary of a worker in a cerfain company 18 Tsh 2 400 000 per
annum. If the annual increment i3 Tsh 20 000, what 13 the total amount of
money earned by the worler in four vears?

Find the n®term of the geometric sequence 1,

ol

i
5
Findthe geometric mean and arithmetic mean of each of the foll owing sets
of numbers:

(a) 18and 72 (b)—625and —2304 () <dand —16

The second, fourth, and eighth terms of an arithmetic progression form the
first three terms of a geometric progression while the sum of the third and
fifth terms of the geometric progression 15 20, Find the first four tertns of
the geotmetric progression.

‘What 15 the difference between the sum of the first ten terms of the artthmetic
progression and geometric progression whose terms are —2, 4,7

Find the sum of the first # terms of the following gecmetric progression
Rl T i

A geometric progression has &, = 2 and &, = 4 Find the product of the
first 100 terms.

Find the amount of money at the end of the second and third year if
Tah 200 000 i3 inveated at 3% intereat compounded annually

Inhow many years would one’s investment double, 1if 5 000 000 Tanzanian
shillings 1z inwvested at 5. 5% interest compounded semi-annually?

A company borrows Tsh 2 000 000 from a bank at 7% interest rate
compounded annually, and repays 500 000 Tanzanian shillings at the end
of each yvear. How much does the company still owe the bank at the end
of two years?

The amount of money A accumulated from the pnnecipal Finvested at

F% interest rate compounded annually for # vears 12 given by the formula

A = P(1+£%) _Find A if P="Tsh 1260000, T =1 year, R = 4%,

and "= 3 years.
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Chapter Six
—

Circles

Hvou look around the environmeni, you can see abjects with circular shapes.
Hound plates, buckets, botiles, round fablas, circuiar house decorations, and
structures aof many ather objecis are constructed based on the mowledge of
circles. Acircle isa close curve whose every pointis af an equal distance from
@ fixed point, In this chapler, vou will learn about basic concepis of a circle,
derivation of a jorsunda for an arc length, concept of radian measure, and
circle theorams af inscribed angles and chords. The competencies developad
in thic chapter will be useful in various real life sifuafions suckh as in building
& constriuctions, manifacturing of goods, decorations, read designs, study of

the univarse, and many ather applications.

Parts of a circle

Activity 6.1: Identifying parts of a circle
L

Individually or in a group, perfonm the following tasks:
1. Collect circular objects such as lids of plastic buckets, circular coing and
bottles, or other objects with circular bottoms.

2. Takeoneobject and locate its centre uaing a piece of challcor a marker pen.
Label the point with the letter O

4. lse a piece of chalk or a marker pen to mark three points on the circular
edge of the object Label the points with letters A, B, and <

4. Usea piece of thread and a metre ruler to measure the length from the
centre C'to the points A, F, and C on the circular edge. Eecord the lengtha
CA, OF, and OC.

@ T
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5. Compare the lengths vou obtained. What i3 the name of the lengtha G4,

OB or CC as related to the circle”

& Draw a line from point A to C'and extend it to touch the circular edge of
the object. Label the point with letter 12

7. Measure the length A and compare it with the lengtha OA, OF and OO
From your previous knowledge about circles, whatis the name of length ADY

2. Put a piece of thread around the circular edge of the obiject (from point
Aaround and back to point A), then stretch the thread on a metre mler to
obtain the length. What do vou call thizlength? Are there some other waya
of finding the same length? Howr?

9. Draw a large circle and indicate all the parts of a circle you have identified
in this activity

10 BShare your results with the rest of the class through discussion.

In Activity 6.1, you have identified the common parts of a circle. Cther parta of a
circle include a segment, a chord, a sector, an arc, and a tangent line. These parta
are summarised in Figure 6.1,

Chord

Tangent line

B Q

Figure 6.1: Parts of @ cirele

Atangent to a circle i3 a line which touches the circle at one point. In Figure 6.1,
line POz atangent A chord i a line segment which joins two points on the circle.
In Figure 6.1, line DRz a chord of a circle.

An arc is any part of the circumference of a circle. Parts A5, F&, and DA are
examples of the arcs of a circle as shown in Figure &1, A segment i3 part of a crcle
which i3 bounded by a chord and an arc. In Figure 6.1, 3 part in red is a segment
of a circle.
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Asector i3 a part of a circle which i3 bounded by two radil and an arc. In Figure 6.1,

part ACEA 13 an example of a sector which is formed by two radit ACand FO and
an arc AR

Exercise 6.1

1. Write an equation that shows how the diameter of a circle i3 related o the
radius of the circle.

2. In the following figure, if B i3 the centre of the circle, answer the questions

that follow.
A/—‘\\B

o Z

(a) Find the radius of the circle given BD = 12 cm.
(b} Find the diameter of the circle given that CF =6 crm.

3. study the following circle with centre @, then 1dentify the radius, diameter,
and chord.

E
——

0
F

4 @wventheradius », dameter & or circumference O of a circle, cal culate the

missing measures. Eound the answer to the nearest hundre dth.

(a) r=" cm, = ] =

(b =267 cm, o= ., r=

) & = 2@ cm, r= =
(d)r=%cm, d= . C=

1 @ —TT
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{Central angles

Activity 6.2: Identifying the central angle of a circle

Perform the following tasks individually or in a group:

1. Use apar of compasses to draw a circle wath centre & and radius of your
choice.

2. From the centre, draw two radit with end points P and @ on the circumference
of the circle.

3. The two radii form an angle at & What 15 the name of this angle?

4. 1se a protractor to measure the angle.

5. Using one of the radiug as a starfing point, draw three more different angles
and compare the magnitude of each angle with its respective arc.

&, Again, using the same centre of the circle, increaze the radiug and draw
another circle. Fepeat this task two times and study the relationship between
the angle and the arc of the circle. What happens to the angle and the arc
when vou increaze or decrease the radiua?

7. What iz your conclusion in tasks Sand &7 Share the results with the rest of

@ the class through discussion.

In addition to what vou discoverad in Activity 6.1, Figure £.2 (3) and Fgure 6.2
(b} show that the length of an arc of a circle i proporfional to the measure of the
central angle, provided that the radiug of the circle i3 not changed.

D /

(a) (b)

Figure 6.2: Relafionship between ceniral angle and length of an arc

The length of an arc depends also on the size of the circle. For example, taking a
central angle of, say 20°, we find that the larger the circle the larger 15 the arc, as
shown in Figure 6.2 In this case, arc O0 15 larger than arc A5
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Figure 6.3: Relafiors/np behvesn the radins of o crole and the langth of v are

Arc length

Activity 6.3: Deducing a formula for finding the length of an arc .

Individually or in a group with the assistance of your teacher, prepare a round
geoboard by using a hard beoard, nails, and a hammer. You can also use a
aoftboard and softhoard ping. A circle formed on the gecoboard should appear
as shown in Figure & 4.

Figure 6.4: The arc length i af a circle

1. Usea mibber band to trace a circle on the geoboard. Then, use another
rubber band to trace a sector on the circle.

2. Meazure the angle formed by the sector and the arc length of the sector,

Yonu can measure the length of the arc by first tracing the arc with a thread

and mark the end points. Then, use a ruler to measure the length between

the marked points.

Meazure the radius of the circle and find it3 circum ference.

4 Having the angle of the sector and the circumference of the circle, is it
poasible to find the length of the arc? Give reasons.

5 Formulate the general formula for finding the length of the arc. Use the
formula you have formed to venfy the answer you obtained in tasle 3.

&, Share vour findings with the reat of the class through a presentation.

& T
@®

12
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From Actiwity 6 3, vou have observed that the formula for computing the
circumfberence of a circle 13 & = 277 This means that, the circumference 13 the
length of the arc subtended by a central angle 2607,

Thelength of an arc iz propottional to the measure of itz central angle. Thus, if the

central angle 1z 17, then the length of the arc can be computed by using the formula
[ = 2
60

Fenerally, if & 15 a central angle, then the length § of an arc is given by

b= 180” Tage?
For example, the length of the arc which forms a quarter of a circle, subtending a
central angle of 907 (right angle) is

;= 0%

1807
m

5
Alzo, the arc subtending a central angle of 30% has an arc length given by

@ [ 30%
= 180°

a
-

From the formula for finding the arc length, the general formula for finding the
central angle & 1s

180°)
& = -

For example, the central angle for a circle of radiua # = 2 cm and arc length
{=10cm iz given by

g = IBDD‘E , Elven m=314

_ 12071 cm
314 =2 cm

=227"
Therefore, the central angle 15 2877

_Illlnﬁ
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Example 6.1

An arcof acircle whoseradiusis 3 cm subtends acentral angle whose measure
1z 60°. Calculate the length of the arc (leave your answer in tertns of 7).

Solution
Fven r= 3 cm, # = &0° Eequired to find the length 1.

The arc length of a circle iz given by

substituting the given values:

_ 3cmxa o
i = = = 601°,

=wcm.
~ The length of the arc 1z 7 cm.

@
Example 6.2

The following fi gure represents the shape of a garden plot. If its central angle

1z 105° and the radius 1z 1080 cm, calculate the arc length of the garden plot.
Tsem = %?—2

1 0E0 cm @ 1 0&0 cim

Solution

Giventr = 1080 cm, 8 = 105°

Eequired to find the arc length, [

Eecall the formula for computing the arc length:

i © T
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I = 1550

subatituting the given values into the formula gives

i = 22 w1 080 cm » 105°
T 1307 '

=1 920 cm.

Therefore, the arc length of the garden plotis 1 980 cm.

Exercise 6.2

1. Acircular loaf of bread has a mass of 2kg. If 0.75 kg of the bread i3 to be
given toa friend, explain how are you going to divide the bread without
using a weighing balance.

2. What is the size of the central angle for a circle of radius 9 cm and an arc
length of 2 cm ™

3. Find the length of an arc of a circle of radius lom with a central angle of

@ 90° Use o = 3.14.

4. Aroundabout ata certain road junction has a radiug of 30 m. A car drives
around the roundabout, turning through an angle of 140° What distance
does the car travel 7

5. Whatizthe length of an arc of a circle of radiusl 0 cin if the central angleis:
(a) 45%7 (k) 90%7 () 54%7 Leave your ahswer in terms of a1

&, Find the angle in degrees through which the minute hand of a wall clock
furng between noon and the following times:
fa) 1240 pm (k) 300pm (c) 200 am.

7. Show that the radius of a circle with an arc of length 7 cm and central
angle 2071z & cm.

2. What 15 the length of an arc of the circle of radius 40 mm which subtends
at angle of 25%at the centre”

3. Find the length of an arc of a circle with radius 32 cm which subtends an
angle of 155 at the centre of the circle. Leave your answer in terms of 7

10, An arc of length 30 m 13 formed from a circle of radius 50 m. What angle
does the arc subtends?

l_mn et
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Radian measure

A radian 15 a measure of an angle formed at the centre of acircle by an arc whose
lengthis equal to that of the radius of the same circle. The relationship between the
arc length I, central angle &, andradius r can be usedto compare the measurements
of an angle in radians with measurements in degrees.

v I _ xf
Thus if [ = S then 3 = 150

The expression %is called the radian and iz denoted by '5".

The formula for the angle in radians s § = %gg
Therefore, if 51z aradian measure of an angle and & 15 itz degree measure, then
_af
S = 130°

Forexzample, for an angle of 270° the radian measure can be obtained as foll ows:

180"
_3m
==
Therefore, the radian measure 15 =
simil atly, gradians can ke converted inte degrees using the formul a:
g = 18§°5_
substituting Jgfor Fgives
180°% 2
§= _——=
=930°
Therefore, T radians is equivalent to 907,

2

s =1 then & = % = 57.3° which unplies that, 1 radian 15 equivalent
to 5737

Angles can be used to measure the size of turning. Turns of the minute hand of
a clock face and a wheel can both be measured in degrees and in radians. For
example, the minute hand of a clock face turns through an angle of 207 or g
radians between noon and 12:15 pm as shown in Figure 6.5 The minute hand

has covered an angular distance of gradians.

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I
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Figure 6i.5: 4 clock face showing an angle af 907 or :.'2_1 rerchicans.

From noon to 12:45 pm, the minute hand turns through an angle of 270° or BTH

radians. The angle 270° 15 a reflex angle as shown in Figure 6.6

Figure 6.6: Turaing af the minute hand through an angle af 270° or é—ﬂmdﬁm

Cne complete turn of a hand of aclock represents an angle of 360% or 2w radians.
Mleasures of angles of more than 360 or 2rwradians can be obtaned if the minute
hand of a clock makes more than one complete turn. For example, from noon to
1:15 pn, the minute hand turns through % turns. Since one turn is 360%0r 21

radians, iturns 13 BEDDX% or 2 x% radians, which gives 420° or %:?r radians.

]
Therefore, from noonto 1:15 pm, the minute hand turns through 450° or %H rach ans.

Convert each of the foll owing degrees into radians as amultiple of m

(a) 165° (b} 225°

| if
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Solution
{a) Recall the fonélula for computing the radian measure:
_
5= Tao°
Given 8 = 165° substituting 1657 into the formula gives
¢ = 1652%xm
180°
_1llx
15 radians.
Therefore, 165% s equivalent to lll,jr radiana.

(b Substituting 225% for & into 5§ = l‘ggn FIVES

R o
- 1zom o

" 4 radians.

4
Therefore, 22515 equivalent to 5—"Jrran::lians.

4
@ Example 6.4

Convert each of the foll owing radians into degrees:

(@) 1.7 radians (o) 127 19” radians
Solution
1
fa) Given s = 1 7 radians k) (Aven 5 = 1iﬂradmns
_ At _ 1s0°
From s = 120% g = =
g = 180°x1.7 g — 180°x19m
T ' axd
=97 4° g = 855°
oo 17 radians 15 equivalent to 57 .5% 0 o liﬂ radians 15 equivalent to 855°

Exercise 6.3

1. Convert each of the following degrees into radians:
{ay 10° (b 45° (c) 1e0°

| < T
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2. Convert the following radians into degreea. Give vour answera correct to
two decimal places.

{a) 1radian {by 0.3 radians {c) Sradians
% Findthe angles inradians as multiples of mfor each of the following degrees:
fa) 80° by &00° cy  240° () 315°

4. What iz the length of an arc of a circle of radiusl O cm if the central angleis:
(a) 1radian? (k)0 14radians? (c) 2.5 radians?

5. Convert each of the following angles in radiana into degrees:

@ Z ©) $n (@ In @) 3

&, Calculate the size of angles in radians through which the minute hand of a
clock face turns between 12 .00 noon and the following times:
(a) 1240pm (b 3:00pm (o) 900 am

T Findthe size of angles in radians through which the minute hand of a clock
turns between 12 .00 noon and the following times. Leave your answer in
terms of .

@ fay 12:20pm (b)) 2:15pm (c) midnight

2. An automobile tyre haz an outside diameter of & decimetres. Whatangle, in

radians, does the wheel turn when the car travels a distance of one kil ometre?

Angle properties of circles
Angles formed in a circle under certain apecific conditions are uniquely related.
Thege relationships are summarized in general rules known as theorema.

Relationship between the central angle and the angle formed at the circumference
of a circle

In Figure 67, AFE and AXQOYE are two arcs of a circle with centre @ The
diameter X¥divides the circle into two equal arcs, XOF and YAPRY,

WAT T3 D WEA dd 210 L =R VR
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Figure 6.7: Arngle subterided ai the cerire ard af the circeniererios of @ arnle

Arc APE subtends angle ACQF at the centre and angle ADH at the circumference.
cimilatly, arc AXOYE subtends the reflex angle ACFE at the centre and angle AFE
at the circumference. Angles ADE and AQS, andreflex angle AOF and angle AFE
hawve a unique relati onship.

& Activity 6.4: Deducing the relationship between a central angle and the

angle formed at the circumference of a circle
L ”

Individually or in a group, perform the following tasks:

1. Usea geoboard, either an electronic geoboard or the one prepared from
locally available materials. Vou can prepare a geoboard by placing nails
1 cm apart on a hard board ora piece of flat wood of 30 cm by 30 cm. A
common geoboard appears a3 shown in Figure 6 8. The blue dots represent
nails and the boundary represents the edge of the hard board.

Figure 8.8: Ficture of @ rourd geoboard
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2. Use mbber bands to form shapes on the geoboard as shown in Figure £.9.

Figure 6.9 Arngles formed af #he cantre aud o the circumferanoe of a ctle

Uzing a protractor, measure the angles formed on the circumference and
at the centre of the circle.

Comment on the relationship between the angles measured in task 3.
Using a pair of compasses, ruler, and protractor, draw a similar shape and
measure the central angle and the angles formed on the circumference.
Compare the reaults in task 3 and task 5 to discover the relationship.
Write a general rule for the relationship vou have discoverad.

[ze the Imowledge of congruence, similanty, and algebra to prove what
violl have discovered in task 7.

whare yvour findings to the reat of the class through a whole class discussion.

The general rule you have discoverad in Activity & 4 i3 the central angle theorem
of circles. Generally, the angle subtended by an arc atthe cenfre of a circle is twice
the angle subtended by the same arc at the circumference. This result is uzeful in
aolving numerous angle problemsa related to circles.

Theorem 6.1
The angle which an arc subtends at the centre of a circle ia twice the angle which
it subtends at anv point on the remaining part of the circumference.

WAT 73D WA dd 212
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Theorem 6.1 i described aa follows:

In the following figures, ACB is the angle subtendad by arc AD at the centre.

Alzo, AXE i3 an angle subtended at point X on the circumfererence of the circle.
According to the central angle theorermn,

ACE = 2AXR

X
[>

Example 6.5

@ Uze the following figures to find:
{a) AOB (bl DDE () the value of x.
i

3 V%,

{a) ACE = %A&B {angle at the centre 1z twice the angle subtended at the

circumference by the same arc).

DACE = AOR
2(50°%) = ACE
s AOEB = 100°

WAT DD WEVA L dd 210
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{5)] DOE 4 200°= 360° {sum of anglesin a circle)
DOE =360°=200°,
= 160"
Therefore, DOE is 160°.

() DFE = %D&E (angle at the centre is twice the angle subtended at the

circumnference by the same arc)

DEE = % % 160°

= 80",
Therefore, x = 80°,

In the following figure, O 15 the centre of a circle with arc A8 = arc AC The
reflex angle ACE = 280° and ANC = T70° Calculate 1".733@ and hence, show
that OF = OF

Solution
ADE +280°= 3607 (sum of angles in a circle). Thus, ACE =80°
But AOF = 2AFE (angle at centre 15 twice the angle subtended at the

circumference by the same arc).

APE = %Aﬁ?ﬁ,

_1 o
—EXSD.

Hence,AﬁB = 40°.
Since, APE = A@C {angles subtended by equal arcs on the circumference).

| if?
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Hence,A@C = 407
similarly, ARC = CAX + ACX {extenor angle of a AACK)

Thus,

CAX = AXC — AQK
= 70°— 40° (AQX = APB)
= 20°

Therefore, Q:E'.X = 30°

ARB = E?EQ {vertically opposite angles)
ARD = PARY APR {exterior angle of AAPE)
VRO = PAR+ APR

= QAX + AFPB

=130°+ 40°

=70°
In AYRQ, we find that OVR = 180°—(YRO + ROV
OYR = 180° — (70°+40°)

=180° —110°
=70°
@ But, O¥R = YRQ = 70°

Therefore, E?EQ = 70",
Since Qﬁ? and K%Q are base angles of an 150sceles AYRO , then OF = OR.

Relationship between angles formed in the same segment of a circle

Figure 610 shows a circle with centre & The segment FROF of the circle 15
bounded by the arc FRO and the chord PO Since X, ¥, and Z are points on the
arc FRC, we say that P?%Q, F?’Q and FEQ are anglesin the samme segment FROF
The angles formed by the same arc within the segment PROP have a unique

relationship to each other. Engage in Activity 6.5 to study this relationship.
¥
R .
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Activity 6.5: Deducing the relationship between angles formed in the
same segment

Perform the following tasks individually or in a group:

1.

[zing the geoboard prepared in Activity &4, trace Figure 6 10 by rubber
bands.

Meaaure the sizes of all the angles formed on the circumference of a circle.
Compare the size of each angle measured in task 2 and conclude about the
relationship between the angles.

Chravr a similar figure in your exercize boolk and measure the angles.
Compare the results in task 2 and task 4

What i3 the general conclugion can vou draw about the nature of the angles
formed by the same arc in the same s=gment”

Use the knowledge of congrmence, similarity, algebra, and circle theorems
to prove the fact you have established in task &

share yvour findings with the rest of the class through a discussion.

In Activity &5, vou have established a relationship between the angles formed by
the same arc in the same segment. These angles are always equal.

Theorem 6.2
Angles formed by the same arc in the same segment of a circle are equal.

Thecrem 6 2 i3 illustrated in the following fgure:

i

LAngles ANE and AYE are formed in the same segment (shaded blue) by the same
arc A5, Therefore, according to this theorem, ANE = AYE.

e L s feyy
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Example 6.7

In the following figure, O is the centre of the circle.

F R
o
Qg®
i h
Find:
() OPS (b) ORS (c) POQ (d) PRO
Solution

a Pz = Lo angle at the centre is twice the angle subtended at the
(a) QFS éQOS {angl th h | btended at th
circumference by the same arc)

@& oPs = %x%”.
= 480,

Therefore, Qﬁ’Sis 487

(b QﬁfS = Qﬁ"S {angles subtended by the same arc 1n the same segment)
Qﬁ"S = 42° Therefore, Qfx‘S = 42°

(@) POO+ 008 = 180%angles on a straight line)
But, 005 = 95°

Thus, OO = 180°— Q08
POC = 180°— 96°
= g4

Therefore, P-:A’J'Q =247,

{dy PJ?EQ = %P&'Q {angle at the centre 15 twice the angle subtended at the
circutnference by the same arc)

=3 x84°

=420
Therefore, PRO = 42°,
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Eelationship between opposite angles of a cyclic quadrilateral
Ciwen a circle, if two or more points are lyving on the circumference of a circle,
they are zaid to be concyclic. Fgure 611 shows concyclic points.

Figure 6.11: Corurwefic porids ard cyeli o qreedrilateral

The points A B, C, and Din Figure 6,11 are concyclic points. By joiming these
points in order, a quadnlateral ABCD inscribed in the circle with centre &1 formed.
Chiadrilaterals such as AFCD whose vertices are points on the circle, are called
cyclic quadnlaterals. Thus, ABCI) 15 a cyclic quadrilateral. The opposite angles
of a cyclic quadrilateral are uniquely related as you will deduce in Activity 6.6

Activity 6.6: Deducing the relationship between angles of the cyclic
quadrilateral
L o

Individually or in a group, perfonm the following tasks:

IJse a pair of compasses to draw a circle of convenient radiua.

Form a cyclic quadrilateral using the circle vou have drawn.

Meazure all four angles formed inside the cyclic quadrilateral.

= the pairs of opposite angles obtained in task 3.

Craws other four circles of different radii and repeat tasks 1 to 4

wtudy carefully the results obtained in task 4 and write a single statement

which summarizes your findings.

7. Uzecongrience and similarity theorems, circle theorema, algebra, and any
other method of vour choice to prove the findings vou have obtained in task &

2. WWrite a general statement which summarizes yvour findings.

I i

3. lsealgebra, congruence of polygons, similarity theorems, and any other
algebraic method of vour choice to prove vour discovery in task 8
10, Share vour findings with the rest of the class through a discussion.

L =R VR
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The conclusion vou have made in Activity 6613 the circle theorem which deacribes
the relationship between the opposite angles of a cyclic quadnlateral | The oppostte
angles of a cylic quadrilateral sum up to 120 degrees. [n other words, the angles
are supplementary.

Theorem 6.3
Cpposite angles of a cyclic quadrilateral are supplementary.

Theorem 6.3 s described aa follows:

In the following figure, AQEF 13 a cyclic quadnlateral inscribed in a circle with
centre O

® A@B and APE are opposite angles of a cyclic quadrilateral. Lilkewize, F;LQ and PB
{are opposite angles of the cyclic quadnlateral . According to Theorem 6.3, we get
PAQ+PBO = 180° and AQR + APB = 130°

Example 6.8

Let & be the centre of the circle as shown in the following figure. Find an
equation relating x and ¥

| @ —TT
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Solution
From the given figure, construct lines P an EM as shown 1n the following

figure. . .
FOR =2 PMRE(Aangle at the centre i3

twice the angle subtended by the same
arc at the circumference).

But POR = v. Therefore, PR = % V.
Thus, %}? + x=180°
{ Oppositeanglesof a cyclic quadrilateral).

Therefore, v+ 2x = 2607

Example 6.9

In the foll owing diagram, O 1z the centre of the circle. If ZADC = 1107 find
£ADC
@ B
Solution
ABC = %AG‘C {angle atthe centre 13 twice
the angle subtended at the circumference

by the satme arc).

ABc = Lx1100

_ 2
< = 55°,
A But, #ABC + #ADC = 180° (opposite
IS angles of a cylic quadnlateral).

LADC = 180°—2ABC
LADC = 180°= 55°
=125"

Therefore, # AT 15 125",

WAT 7DD WEVA L ed 2 L =R VR
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Relationship between the interior angle of a cyclic quadrilateral and its
opposite exterior angle

You have leamnt that the sum of two opposite angles of a cyclic gquadrilateral iz
120 degrees. The interior angle of a cyelic quadrilateral and ite corresponding
exterior angle shares a unique relationship as well. Engage in the Activity 6.7 to
study this relationship.

Activity 6.7: Deducing the relationship between interior angle of a cyclic
quadrilateral and its opposite exterior angle

Perform the following tasks individually or in a group:
1. Drawa cyclic quadrilateral of any radins.
2. Label each comer of the cyclic quadnlateral formed in task 1.
3. Identify the exterior angle formed by the extended side together with its
opposite interior angle.
4 Use a protractor to measure each interior angle and its corregponding
opposite exterior angle.
5. Hepeattazslks 1 to 4 using two cyclic quadrilaterals of different convenient
@ radii.
&, What have you observed from the angles you have measured in sach
quadrtilateral 7
7. Write down a general rule which summarizes your findings.
Uze a method of vour choice to prove vour fndings in task 7.
9. Share yvour findings with the reat of the claas through a discussion.

o

The conclusion vou have drawn in Activity 6.7 i3 another circle theorem which
deacribes the relationship betwean an interior angle of a cyclic quadrilateral and
itz opposite exterior angle. These angles are always equal.

Theorem 6.4
The exterior angle of a cylic quadrilateral i3 equal to it opposite interior angle.

Theorem 6.4 i3 described as follows:
In the following figure, angle ROX 13 an exterior angle of the cyvclic quadrilateral

FERQ.
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Itz opposite interior angle i3 PR Hence, uzing theorem & 4, PSR = R@X

Example 6.10

Tn the following figure, QBC= b, BOC = g Find APB in terms of ¢ and &
F

2

L
o
[l

=
i
l::'J
oo
L
L

Solution

(Twen, APE = B

Teing ABCE, we have BéQ+ b+ g = 1807 (sum of angles of ADCEH
Thus, BCO = 180°— (B+q).

BAD = ABP +p (exterior angle of AASF)

Eut, BE,"Q = BAD {exterior angle of acyclic quadnlateral 15 equal toits opposite
interior angle).

Hence, ABP+F = 180°— (b+4).

Eaut, ABP = CBP = b {(vertically opposite angles)

Thus, &+ p = 180°— (B +4g).

| i
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p = 180°—bh—g—b
p = 180°-2b—g

Therefore, AP

Example 6.11

In the foll owing figure, DEFG iz a cyclic quadrilateral IF £GH = 84 5° find
the walues of #and n.

180°—2b—g.

Solution
2m = 84 5%the extenor angle of a quadnlateral 15 equal to 1ts opposite interi or

angle)

_ 1 o
Ho= 2><84.5

42 25°
mo= 42 25%

3r— 10"+ 2r+30° = 180%opposite angles of a cylic quadrilateral are

supplementary)
Sn+20° = 180°

Sn o= 160°

Ho= 32"
Therefore, i = 42 25%andn = 32°
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Angles formed in a semi circle

Activity 6.8: Deducing the nature of the angle formed in a semi-circle

Individually or in a group, perform the following tasks:

1
2.

-

e =1 S L

10

Trace a circle of convenient radius on the geoboard.

Trace an angle on the circumference of the circle formed by twio intersecting
line segments passing through the end points of the diameter,

MMeazure the angle traced in task 2.

Fepeat tasks 2 and 3 several imes, each ime changing the position of the
point of intersection of the two lines.

Eecord all the angles measured and note down any unique result

Craw similar figures in your exercise book and measure the angles.

What have you generally noticed on the nature of all the angles formed?
Write a general mile regarding the nature of the angle formed in a emi circle,
Using the previous circle theoreme, algebra, congrience and similanty
theorema, prove the fmdings established in fask 2.

Use any method of your chotce to share the findings with the rest of the class.

An inscribed angle in a semi circle measures 90° This angle iz formed at a point

on the circumference of a circle by two chords which eriginate from each end of
the diameter.

Theorem 6.5
The angle subtended at the circumference by the dameter of a circle s anght angle.

Theorem & 5 13 described as follows:

In the following figure, ACE is formed on the circumference in a semi circle by
two chords AT and 8C originating from each end of the diameter. According to
Theorem 6.3, this angle 15 always 90 degrees.

WAT L AW D WAL el 2 Froyy
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Example 6.12

In the following figure, PO is a diameter of a circle and R is a point on the
circumference. If #(QFR = 52° find ~FPOR

R

@ Q ha0 F

il

Solution
LFPRD = 907 {angle 1n a semi circle). Hence,
LPOR+ AFRO+527= 1807 (sum of angles in atriangle)
LPOR+ 507 4+ 52°=180°
LPOR = 180°-142°
=38°
Therefore, #FOR = 22"

Example 6.13

In the following figure, AE is the diameter of the circle and C'is apoint on the
circumference. IfF AF = 29 cm and BC = 21 om, find:
(2) AC (b £ABC

| T
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solution
(a) The angle subtended by the diameter A8 is 90° Hence, the side AT can be
obtained by the Pythagoras' theorem.

(ZC)° +(TB) = (&B)°
ac = (aBY —(CB)

=429 cm)2 — 21cm )2

@ =400 cm 2
=20cm.
Therefore, AC = 20 cm.

by From trigonometric ratios:

03 ABC = ﬂ

BA

_2lem
T 20 cm

ABC= cos- (%)

=43 £°

Therefore, #ABC = 43 &%

Example 6.14

In the following figure, BD iz a diameter of a circle whose centre is at & If
BAC = 62.5°and AOD = 54.5° find the values of

_nﬁ
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@) CAD () ABD (o) ADB (d) ACB
i)

Solution
(a) BAD = 90° (angle in a semi circle)
Therefore,

CAD+ BAC = 90°
CAD + 62 . 5°=90°
CAD = 90°—§2.5°
CAD = 27 .5°
Therefore, CAD = 27.5°

(b ABD = %A(’EJ'D (angle subtended at the circumference 1z half the angle

subtended at the centre by the same arc).

ABD = %x54.5°

=27 25°
Therefore, ABD = 27 25°,

(c) ADB +BAD +ABD = 180°
ADB +90°427 25°= 130°
ADB = 180°_117.25°
ADEB = 82 75
Therefore, ADB = £2.75°

(dy ACE = aDE (angles formed by the same arc AF on the circumference)
ADB = 62.75° (calculated)

Therefore, ACB = 62.75°

WAT 7DD WAV ed 227
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Exercise 6.4

In problems 1 toe &, 18 Oria the center of the circle, find the value of ¥

T If APQE and CPOD are two intersecting circles where APC and 80D are
straight lines and APQ = 70° find CDO

8. In the following figure, SP HREQ, POX and SRY are straight lines and
PSR = 100° Find QXY

L =R VR
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9. In the following figure, PR and OF are straight lines. If XR = YR, prove
that:

@ PO | X¥ ) PX = OY (05X = 3¢

100 In the following figure, arc AS = arc C0) and C¥D = 130°. Calculate
ACK and prove that AC is parallel to BD.

11. T AF iz a diameter of a circle with centre O and C iz a point on the circle,
show that ACE = 507

12, A dircle with centre O has a diameter AB. If ' is a point on the circle such
that 3C =2AC, find the angle subtended by the arc BC on the circumference.

13 Thepointz A B C and 0 are concyclic and are AF = arme BC = arc OO0
¥ BDC = 45° prove that AFCD) 15 a square.

14 In the following fgure, O is the centre of the circle. The angle subtended

by arc BCD at the centre 1z 140° I B is extended to 2, determine B:E',D
and DCP,

T
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15 In the following fgure, 1f Oz the centre of the circle, find:

(@) LME b KOL (o) JIM (d) LOM
J IS
@&
I
Chord properties of circles

Tuatlike angles, chords of circles have unique characteristica under aome conditions.
In this section, you will learn the properties of lines of symmetry of circles,
perpendicular bisector of a chord, parallel chords, and equal chords.

Properties of the lines of symmetry of a circle

Fegular figures are symmetrical. bymmetry generally refers to an exact
cotregpondence between oppostte halves of a figure. Circles, like anv other regular
figure, are symmetrical . Engage in Activity £.9 to learn more about the aymmetry
of circles.

Activity 6.9: Deducing the line of symmetry of a circle
L

Perform the following tasks in a group or individually:
1. Draw a large circle of a convenient radius on a manila paper and cut out

the circle.

M
_| | ®
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Fold the circle along a line through the centre and unfold it
atndy carefully the twro segments formed by the line of folding.
Howr gimilar or dissimilar are the two segments of the circle’?
What can you say about the line you observed in task 47

What 13 the name of the line you observed in task 47

e

Eriefly describe the relationship betwreen the line of symmetry and a
diameter of the circle.
2. Share yvour findings with the rest of the class through a presentation.

Properties of the perpendicular hisector of a chord
A perpendicular bisector i3 a line which intersects another line perpendicularly
and divides it into two equal parts. Thus, the perpendicular bisector of a chord i3
aline which intersects a chord perpendicularlyv and dividez it into two equal parts.
Alao, itis a line passing through the centre of a circle.

Activity 6. 10: Examining the propartiesof a parpendicular bisector of a chord

Petform the following tasks individually or in a group:

1. Useapair of compasses to draw a circle of a convenient radius with the
centre &,

Draw a chord PO anywhere across the circle.

Diraw the perpendicular bisector of chord PO at B

Tze aruler to measure the length of PR and OF

What iz the relati onship between the length PR and OR 7

Dices the perpendicul ar bisector of a chord pass through the centre?
WWrite a general statement which sumanzes your observations.

e

FProve the findingsin task 7using the knowledge of algebra, congruence of
polygons, similanty, and other methods of vour cheice.
3. Share your findings with the rest of the class through a presentation.

Abizector i3 a line which divides another line infto two equal parts. When a chord
of a circle i3 bisected by a line, its perpendicular bisector always pasaes through
the centre of the circle.

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I
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Theorem 6.6
A perpendicular bisector of a chord passes through the centre of the circle

Theorem 6.6 13 deacribed as follows:
In the following figure, ©is the centre of the circle, PO is a chord and MO is the

perpendicular bigector of the chord PO,

Theorem & & postulates that, the bisector must pasa through the centre of the circle
as seen in the figure.

Example 6.15

Findthe length of the chord C0, given that & 15 the centre of a circle, OF = Scim,

@ and 20 =13cm.
e e}

Solution
Congider a right-angled triangle ODE. Using Pythagoras™ theotem, we have
(GE) +(ED)" = (OD)
Gem)2+(ED) = (13 cm)?
25 cm=+ @)E = 169cm*=
(ED)® = (189 —25)cm?
@)2 = 1ddcm =
ED = /144 cm?®

=12 cm.

| iff?
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Activity 6.11: Deducing the property of parallel chords

Perform the following tasks individually or in a group:

U

T.

Cuta circle of a convenient radiug from a manila paper.

Diraw two parallel chords on the circle.

Marlk the arcs formed between the two chords.

Fold the circle along a chord which joins the opposite enda of the two chords.
atdy the lengths of the arcs between the parallel chords and write a general
statement regarding vour obdervation.

Use the previous knowledge of circle theorems, congruence and similarity
or algebra to prove your conclusion in task 5.

mhare yvour findings with the rest of the class through presentation.

Congruent arcs are arcs with the same measure. Congruent ancs can be formed
betwreen chords of a circle which are parallel.

Theorem 6.7
Parallel chords of a circle intersect congrient arcs.

WAL ld 20 i)
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Theorem 6.7 is deacribed aa follows:

In the following figure, 0¥ and PXFRare congruentarce intersected by the parallel
chorda PO and BE.

Hence, according to Theorem &7, arcs FXR and JFF are congruent or equal.

Properties of equal chords of a circle

In the previous section, you learnt that parallel chords intercept congruent arcs.

Given aome conditions, auch chords may be equal, in this caze, equal chords have
® unique chord properties.

Activity 6.12: Deducing the properties of equal chords of a circle
L

Perform the following tasks individually or in a group:

Use a pair of compasses to draw a circle of a conventent radiug centred at &
Draw any two chords PO and ES of equal length.

Locate the midpoints A and B of the chords PO and RS, respectively.
Toin AC and BO.

Tsing a ruler, measure the length of AD and BC.

What iz the relati onship between the length AQ and BO'7

WWrite a general statement which sumtnanzes your observation in task &

e T

TTze the concepts of congmience of polygons, similarity, a gebra, and previous
circle theorems to prove your conclusion in task 7.
5. Share vour findings with the rest of the class through a presentation.

From Activity 611 and Activity £.12, vou will have discovered that, equal chorda
of a circle have the same length. Chords with the same length are separated by the
same distance from the centre of a circle,

WAT 7DD WAV ed 2 L =R VR
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Theorem 6.8
Equal chords of a circle are equidiatant from the centre.

Theorem & 2 13 described as follows:

In the following figure, & 13 the centre of the circle.
Ii;

If the chords A8 and OO0 are equal, then the two chords must be separated by
the same perpendicular distance from the centre. In thiz case, since AB = CD, it
implies that OF = 00

Exafnple 6.16

@ In the following figure, XY and PO are parallel chords in a circle with centre
Oand radius 5 cm. FXY = Scm and PO = dcm, findthe distance between
the chords,

Solution

Given acircle with centre @, radius 5 cm, PONEY, PO = dem, ¥¥ = Som.
Required to find the distance between PO and X¥ (this is the distance M.
Construction: In the figure, the two parallel chords are on etther side of the
centre . OM i3 perpendicular to XY and ON is perpendicular to PO,

Cirawr OX and OF

i < ——TT
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X = %ﬁ (since X¥ 1 AV
¥ = %x%cm
=4 cm.

PN = %@ Gince PO 1 M)

_1
_2::-< 4 cm

=2 cm.

In a triangle SXAL

( o) = ( Cﬁf}z — (7" {Pythagoras' theorem)
(OR0)° = (5 cm)®— (4 cm)?
=25¢cm®— 16 cm=
=9 cm®=
@ Hence, O3 = 3 cm.

In triangle COFN,

(om): = (oP)- (PR’
(OF)" = (5emyz— 2 em)?

=25cm®—4com?®
21 om*=

21 cm®
=4 58 cm.

frad

CFRL L res

H

L
3
L

]

Hence, ON = 4 58 cm.

Thus, MW = O + ON
=3cm+458cm
=758 cm.

Therefore, the distance between the chords 15 7.558 cm.

| i
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In questions 1to 4, & 15 the centre of each circle. Find the walue of x {all
tneasuremn ents are in centimetres).

1 2
B
3 4.
4 16 N5
p
®
0
D C

5 Two chords, AS and C0 of acircle whose rading 12 13 cm are equal and
parallel. If each chordis 12 cm long, find the distance between them.

&, Twocircles with centres A and B haveradii 13 cm and 10 em, respectively,
and intersect at P and Q. If PO = 12¢cm, find the distance between the
centres, giving your answer cotrectto 1 decimal place.

7. Two circles with centres X and ¥intersectat Rand 5. If RS =24 ¢cm,
X¥¥=14cm andthe radius of one circleis 15 cm, find the radiug of the
other circle.

2. In the following figure, & 13 the centre of the circle, AR = 6cm,
and ON = dem. Show that AP = 3+/10cm.

1 & —TT
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4 cm

3. In the following figure, O and F are centres of the two circles and ASCD
iz perpendicular to OF at X Prove that CD = AR

100 Inthe following fgure, & 15 the centre of the circle, DF =2xem, BO = xom,
(OF = hem and OO0 = lem. If OF and <O are perpendicular to o)
and AB, respectively, show that AR = % 32— A3 cm.

0

A=

PT.![ )
N

Tangent properties
In the previous sections, vou learnt about properties of angles and chords of a
circle. In this section, vou will learn the tangent properties of a circle.

el
_| | ®
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Example 6.17

In the following figure, AE BC and CA are tangents to the circle. Calculate
the values of ¥, ¥, and z g1ven that AF = Scm, BT = 7om, and CA = Ycm.

176l 22l @ QR 125
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Solution
AP = AR = x(equal tangents from an external point)
EP = BO = y(equal tangents from an external point)

C0 = CFR = z (equal tangents from an external point)

Hence,

r+y =8 (1)

@ ¥y+z=7 (23

i+z =75 )]
subtracting (23 from (1) gives

r—z=1 &
Adding (3 and (4) gives

2% = 10

W= O

substituting x = Sin (1) and (3), gives
¥v=73and z =4

Therefore, ¥ = Scm, v = 3com, and 2 = 4cm.

Exercise 6.6

1. Inthe following igure, ©'is the centre of the circle inscribed in AARC I
BAC = 50° and ARC = T0% find the value of x.

i @ T
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C
2. Inthe following two figures, the radius of the circle with centre A1s 7 cm
and that of the circle with centre 813 R cm, show that the distance between
Aand Bis{r+ ) cm in figure (a) and (E—r)cm in figure (b)),

% Suppose TA and T are tangents from an external point Tto a circle with

centre O. If ATO = 35° find AOB.
4 In the following figure, the three sides of the triangle ABC are tangents

to the circle at ¥, Yand Z IFBX = 5cm, CF = 3 cm and AZ = 4cm,
find AX, Y and CZ.

WAT 7DD WA ] 222 L =R VR
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Angles in alternate segments

In Figure .12 (a), the chord AB divides the circular region into two segments. In
Figure .12 (k), AXE iz inthe first segment while in Figure .12 (o), AVBisinthe
second segment (o alternate segment). An angle subtendedin the alternate segment
by a chord which forms another angle with a tangent have a unique relati onship.

Fitrat segment
A E

Secotud segm ent

Figure §.12 {(a): TN segmsrats of @
kgl

Figure 6.12 (b} Ar amgle formed i orne
s gttt

Figure 6.12 {c): Arargls formed v arrotfier (alterniate segment)

Activity 6.15; Deducing the rdationship between angles in alternate segmentsJ

L

Perform the following tasks individually or in a group:

1. Draw a circle with centre & of any convenient radius.

2. Drawa chord anywhere on the circle.

4. Label from outzide the cincle, the two segments formed.

4 Draw a tangent line in such a way that a point of contact ia at one end of
the chord.

5. Identifvand label the angle formed between the chord and the tangent. Alao,
identify the sagment where the angle yvou have labellad lies.

. Measure the angle you have labelled in task 5

< T
@®

L =R VR
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Example 6.18

In the following figure, a circle is inscribed ina AASC touching itat X, ¥, and
Z If the angles of AASCare 70 807 and30° findtheanglesof tnangle X172

1A e 2es @ QR 1255

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I 253/405



1/19/22, 4:48 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

. ®

Solution

MAAXY 13 150sceles (fangents from a common external point are equal)
LAXY = %(ISDD— 80%=50°
LXTY = ZAXY (altemate segment theoterr). Hence, ZX7Y = 507

aimilarly,
SEEY=T75%and £ XFZ =55"

Therefore, the angles of AXFY are 507 757 and 55 (angles formed 1n the
alternate segments of a circle are equal).

Exercise 6.7

1. Inthefollowing figure, TP and TO are tangents to the circle with centre O
Prove that TO bisects the angle between the tangents as well as the angle

between the radii.

L =R VR
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2 In the following figure, TAX 15 | 5 Achord oflength 32 oz 12 o away

a tangent, AE iz parallel to ne, from the centre of a circle. Find the
TAB = 50°and XAD = 30°. radius of the circle.
Calculate AE’C.

& Two chords AF and OO intersect
internally at & If AX= Scm,
BX =8 cm, X= 4cm, and DX=
10cm, provethat A, B, C and D) are
concyclic points.

7. Inthe following figure, findthe value

of x1f & 1z the centre of the circle.

3. In the following figure, TAX is a

tangent and DF is a perpendicular

@ bisector of AC. If TAE = 40°,
calculate the values of x and ¥

[
2. The chord A8 of a circle with centre
O andradius 33 cm 12 2,15 om long.

Find the length of AR from O

] __
19 In the following figure, if TF 13 a
v tangent to the circle with centre &, and
/ TﬁD:BDD,ﬁndﬂle size of each of the
following angles:
(a) POCT (b)Y ORT (o) Krg
A ra r
A

o
4 The distance of a chord PO from
the centre of a circle 15 5 cm . If the

T
the length of PO \i/

rading of the circle 1z 13 cm, find P 305~ P
| | WAT LT D WA edd 22 l@ A
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In the following figure, find the sizes of the angles marked x an

___\_\_\_\_\_\_\_ f]

Chapter summary
1. If an arc subtands an angle ¥ at the centre of a circle of radius
length 15 ——— 35[:]':' w2 Of fgg,:,
2 Ifrizaradius of acircle and A8 15 an arclength J, the ratio % 1
at the centre of the circle measured in radians.
@ % To convert an angle from degrees into radians, multiply the

by % which is about 0.01745 To convert an angle from

1807 which is about 57
4 Suppose AF is a chord of a circle, 015 the centre, and C'iz a
circumference, then £AAOFE =2 = 240

S Suppose AB iz a diameter of acircle and Cis apoint on the circ

then £ ACE = 50°
& Suppose;ﬁis achord of acircle, and Cand D are points on the cire
in the same segment, then, 2408 = 2 ADE
T A cyclic quadnlateral has all its vertices on a circle.
cuppose AFCD 15 a cyclic quadnlateral | then #0048 + 2 D08 =
9 Suppose AR iz achord of a circle. The perpendicular bisector of

degrees, multiply the given angle by ——

!30

through the centre of the circle.
10, Suppose AF and OD are parallel chords. The two arcs betwee

congrient.
11 Atangent tme toucheisl
l to the radin & podnt FH H:H

are equal in length.

fitid
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o tangents are drawn from point Tto a circle with centre O
bisects the angle between the tangents, as well as the angle
e two radii,

isachord of acircle and AT is a tangent If C'isin the alternate
en LTAS = £ ACE

Revision exen

gleg aubtended at the circumference of a circle of radius 4.8 cm
3 0cm long.

of a circle of radiuz 6 8 cm subtends an angle of 427 at the
e circle. Findthe difference in length between the chord XY and
© Lilig

g of  the lengths of the arcsmatked &, &, and ¢ 1n each of the

oures if the radii of the two circles iz 6 cm.

e

the follovring radians into degrees:

@ T i an (iv) 13_'3.-:1:

o

USRI = L {g} U
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5. ive the size in degrees and radians of angles through which the minute
hand of a clock has turns between noon and the following times:

@) 1220hr
(b) 0100 hr
(¢) 0215hr
(d) 2400 hr

&, Findthe value of x1n each of the following figures. All measurements are

i centimetres, and &1z the centre of the circles.

7. Acircle has acentre Candradius 10cm. If AF is a chord for which £ ACE
® 1z 140° find the length of the chord A5

2. The radi1 of two concentric circles are 17 cm and 10 cm. A straight line
ABCT) crosses one crcle at A and 1, and the other circle at B and O
If BC= 12 cm calculate AR

9. A tangent from an external point Tto a circle of radiuz 4.5 cm 15 16 cm
long. Find the distance from Tto the nearest point on the circumference.

10, If AC is a diameter of the circle ABCD and BDC = 25° find ACE

11 In each of the following figures, find the value of x 1f O 15 the centre of
each circle.

(a)

WAT [ 03D M37A. w29 @ R
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(c) I 17 In the following figure, & 13
the centre of the circle. Find
the values of x andy hence find
PRQ and PTR.

12 Twotangents from point Ttouches
the circle at A and B. FTA =% cm
and £ ATE =52° find AF.

1% PORS 1s a cyclic quadrilateral.
I« POR=112° find £ PSR

14 Apoint Tis 6 om from the centre

18 Inthe following figure, find the
value of x.

Cof acircle of radiug 3 cm . Find;

fa) thelength of the tangent from
Tto the circle.

(b} theangle batween the tangent
and TC'.

4 If O is the centre of a circle
and A8 12 a chord, 2048 =507,
and AC =6 om, find:

(a) The length AB.
(b) The distance AF from

2

o
o
[l

=
—
=
Hou
i
L]

15 Let chord FO of a circle be
extended to B and BT be atangent.
If TO = OR, and ORT = 35°,
calculate POT and PTO,
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Chapter Seven
e ————————

Earth as a sphere

The shape of the Earth is very close to that of a sphere. It Is not exactly
spherical, bid mathemalicians, astronomers, and navigators have found i
weefid to describe the Barthas a sphere . I ias chapter, voio will learin aboid
featires of the Earth, location of places and calcidate distance bebaween places
along greal and smiall circles. The competencigs developed in thas chapter
Wil Relp voud IR various daily ffe activifies such a5 im navigation, localing
places arowund the world, estimating distancer between places, and many

other appiicalions. )
A" i

® Features and location of places on the Earth's surface
acientists consider the Earth as a sphere although it i3 not a perfect sphere. The
north and south poles are said to be slightly flat. Clonaider a sphere reprezenting
the shape of the Earth as shown in Figure 7.1

Figure 7.1: A sphere represering Hee shape of the Hardh

The Eatth rotates once a day about a line called the Earth™s amis. The axis passes
through the centre of the Earth, and meets the Earth’s surface at the notth pole
(AN and south pole (3) . The line AW 1z the asis of the Earth and & 15 the centre of
the Earth.

| @ T
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A1l points on the surface of the Earth are assumedto have equal distance from the

centre. For example, OF iz the radius of the Earth and it is taken to be approxmately
& 270 kil ometres.

The Earth hastwo types of circles, namely; great circles and small circles. A Great
circle 15 the circle formed on the surface of the Earth by a plane which passes
through the centre of the Earth & Ttsradius 15 equal to the radius of the Earth. The
number of great circles 15 infinite. In Figure 7.1, the circles through points A, .
BandA M B, are examples of great circles,

The Equator 15 a great circle that lies on a plane perpendicul ar to the Earth™s axis
NS The circle through 4, &, and B 15 the Equator

A1 great circles which pass through the Earth s poles Mand Sare called Meridians.
The circlesthrough A DL B, 5 A G 5, and M, B (O S aremenidians. The meri dian
which pazses through the Greenwich in the Thnited Eingdom 12 specifically known
as the Prnme Meridian.

A snall circle 15 fortmed on the surface of the Earth by a plane that cuts through

the Earth, but does not pass through itz centre. In Figure 7.1, a circle that goes
through C, 5 and 215 a small circle.

Activity 7.1: Constructing a globe and locating small and great circles

L -

Individually or in a group, perfonm the following tasks:
1. Collect wires, bamboo sticks or related materials,

2. Construct a large enough globe.
3. Usethe constructed globe from task 2 to demonstrate great and small circles
in front of the class.

Latitudes and longitudes

A parallel of latitude iz a section of the Earth’s surface formed by a plane parallel
to the Ecquater. 811 circles formed on the swface of the Earth which are parallel to
the Equator form parallels of latitudes. Figure 7.2 shows that the circles formed
by points A, B, G, and 2, and B, 7 and F are parallels of latitudes.
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Figure 7.2: Parallels of lakitides

suppose that any teridian through M B, A, 7 Scross the Equator at A and parallel s

of latitudes at B and 7, then the angle which OF makes with the plane of the Equator

1z called the latitude of 5. In Figure 7.2, & 15 the latitude of point B Points 4. 5.

Z, and ) are on the same parallel of latitude. Therefore, all places on the same

parallel of latitude on the Earth’s surface have the same latitude. Latitudes range

from 07 along the Equator to 90°A at the Morth Pole or 90° 5 at the South Pole.
@ Points H and fwhich are both on the Equator, have latitude 0

In Figure 7.3, 1f AMEAY s the Prime Mendian, the angle between the planes AMEAS
and MFFHY 12 called the longitnde of & Itis represented by the angle BFF or by
the angle AC0H.

Equator

Prime meridian

Figure 7.3: Looaling lorngitedss

The points B and A have the same longitude & since they lie on the samemendian.
Thus, all points on the same men dian have the same longitude.
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Thelongitudes vary from 0° along the Prime Meridian to 180°F or 180° . It Fin
Figure 7.5 represents the Greenwich, then the Pnme Mendian that passes through
AN, FEF H and Shas the longitude of 07

Latitudes and longitudes are used to locate places on the Earth’s surface. The
latitudes are usually wntten first followed by the longitudes. For example,
U257, 30°E) means point O 15 257 MNorth of the equator and 30° East of the
Prime Meridian.

FAand & are any two points having the same latitndes but different longitudes, or
the same longitudes but diff erent latitndes, the difference between the latitudes or
longitudes gives the angle subtended at the centre of the Earth by an arc A5 For
examnple, 1f point A 15 (25°, 40°E) and point B 15 (667, 40°E), then the points
differ only in their latitudes. Figure 7.4 shows the angle subtended by the arc A8
at the centre of the Earth as A0S,

N
== === =~__B(66°N, 40°E)
A W,
@ il I T =y A(25"N, 40°E)
|
' ; -
._',____r___:_ 'Lr::ﬁ .
- o ,..1&& 6h" = L P(O°, 40°E)
|
1 1 I
\ 1 [
% ] |
LY § |
\\ Y |
= -.x'-\ I
5

Figure 7.d: Angils siebterided at Hie cerine of e Sarti

From Hgure 7.4,
ADB = BOP— AOP
— £6%_25°
—41°
Therefore, ACH is 41°

The difference between the latitudes gives the angle subtended by the arc AR at
the centre of the Earth, because the points A and £ along the meridian are on the
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game side of the Equator If the points are on different sides of the Equator, the
angle formed at the centre i obtained by adding the latitudes.

Activity 7.2: Representing places on the globe

L o

Individually or in a group, vee a world map from an Atlas to perform the

following tasks:

1. Identify three towmna on the map that lie on different latitudes and longitudes.

2. Write the locations of the towns in task 1.

3. Use the globe vou constructed in Activity 7.1 to demonstrate the location
of the places.

4. Uze the globe to demonstrate how to find differences in angles bebireen places.
whare with the class vour obaervations through presentation.

o

Find the angle subtended at the centre of the Earth by the arc AR if Ais (25°N 40°F)
and B iz (6655 40°5),

@ Solution
The points AZZ5°N, 40°8) and B{66°5, 40°8) are shown in Figure 7.5

A25°N, 40°E)

P(0¥, 40°E)

Bi{aa"S, 40°F)

5

Figure 7.5: FRepresemtation of poimts A20°N, 40°H) and B(66°5, 40°E)

In Figure 7.5, angle ADE 1z the angle subtended by arc AL at the centre of the
Earth. Since A and B lie along the same meridian and they are on different sides
of the Ecuater, then the angle subtended by the arc AS at the centre 15 the sum

of the latitudes.
T T
L)
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Thus, AOB = ACP +BOP
= 25° 4 66°
—91°

Therefore, the angle subtended by the arc AD 13 91°.

Example 7.2

Two towns A and B are located on the Equator. The longitude of 4 13 10°F
and that of B 13 42°F Find the angle subtended by the arc A5 at the centre
of the Earth.

solution
The points G(0°, 0%, A(0°, 10° & and B(0° 42°E ) are shown in Figure 7.6
The circle through &, &, 513 the Prime Mendian whose longitude 15 07

N

Figure 7.6: Fepresemtation of poims (0%, 0%, A (0%, 10° &) and 5 (0°, 42°E )

Angle ACIE 15 the angle subtended by the arc AF at the centre of the Earth.
since town A and town B are on the same side of the prime men dian, the angle
subtended by the arc AFS at the centre 15 the difference between the longitudes.
Thus, AOF = GOR— GOA=42°-10°=32"

Therefore, the angle subtended by the arc A8 15 327

| if?
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Twotowns 4 and B are on the Equator. The longitude of A1z 35° Fand that of
Bz 72" W Find the angle subtended by the arc A5 at the centre of the Earth.

Solution
The points G 0°, 0%, A(0%, 35°F), and B(0°, 72°F) are indicatedin Figure 7.7
In this case, M55 1s the Prime Mendian whose longitude 15 0°

Figure 7.7 Rapreresmtation af the paimts (07, 07), A(0% | 3580 aad B(0°, T2

In Figure 7.7, angle ACE 13 subtended by the arc AF at the centre of the Earth.
since town A and town B oare on either side of the prime meridian, the angle
subtended by the arc AF at the centre 15 the sum of the longitudes. Thus,

ADB = GOA+ GOB =354 72°= 107°

Therefore, the angle subtended by the arc A5 15 1077,

| @ T
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Exercise 7.1

In questions 1 to 4, consider the towna and cities indicated in Table 7.1, then
anawer the questiona that follow,

Table 7.1; Locations of different towns and cities

Tabora Dar es Salaam Mbeya
(275, 33°E) (775 A9°E) (9R5 33°E
Chake chake Tanga Moshi

(255, 40°E) (D75 29°E) (A°5 3T
Zanzibar Mwranza Morogoro
(655, 40°F) (375, 33°E) {775, 38°E)
Malam Kampala Gulu

(0% 36°E) (07, 32°5) (3°N, 32°E)
1. Which towns of cities have latitudes like that of:

2

o
o
[l

=
—
=
Hou
i
L]

ia) Moshi? {by Chake chake?

Which towns or cities have longitudes like that of;

ia) Mbeva?  (b) Lar es Salaam?

Find the angle subtended at the centre of the Earth by the arc A5 if A1s
Mwanza City and 515 Mbeya City.

Find the angle subtended at the centre of the Earth by the arc XY 1if X 13
Makuri and ¥ 1z Eampala.

Consider the following list of places: MNakuru {0°, 36° B), KEampala
(0%, 33°5), Accra (6°N, 07, London (52°N, 0%, Hull (34°N, 0%).

ia) Which of these places lie on the Prime Meridian?

ity Which of these places lie on the Equator’?

Given that Morogoro 12 (755, 38°F) and Moscow 15 (267N, 28°E), findthe
angle subtended at the centre of the circle by the arc which connects the
two places.

Wwhich of the foll swing places lie on the same meri dian? Tanga (2°5, 39°F),
Mdbeya (9°5, 32°K), Dar ez Salaam (7°F, 39°E), Morogore (75, 28°E),
Mairobi {1° 5, 37°F), &ddis Ababa (9°N, 39°F), Cairo (30°N, 31°8), New
Tork (41°N, 74°W7).
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2. Inthefoll swing figure, ifthe crcle through N, &, and &1 the Prime Men dian,
(} 1z the centre of the Earth and the Equator passes through B and & give
the longitude and latitude of A

Bea

)
2. Draw a figure to illustrate the position of point AE0°SA5°E),

10 Suppose Fand (Pare two towns on the latitude 0% If the longitude of Fis
116" Fand that of (12 105°W_ find the angle subtended by the arc connecting
the two places at the centre of the Earth. Diraw afigure to illustrate their

positions.
Distance along great circles

Activity 7.3: Finding the distance along great circles using a globe

L -

Individually or in a group, use the globe you prepared in Activity 7.1 to perform

the following tasks:

1. Usewires, threads or any other related materials to indicate a great circle.

2. Usze awotld map from an Atlaz and chocee two cities which are on the same
meridian but on different latitudes.

3. Locate the two cities on your globe and indicate the angle formed by the
arc paszing through the locations of the cities.

4. TJse the results in task 3 to draw a figure which repregents the locations
of the cities. Use the globe and the figure to find the difference in angles
between the places.

5. Eepeat the tagks (2) to (4 using different cities located on the equator.

&, With these two cages, use yvour prior knowledge of circles to find the distance
between the two places vou have located in each case.

7. Share yvour final work to the rest of the class through presentation.

& T
@®
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Dhistances on the surface of the Earth are usually expressedin kil ometres ornautical
miles. A nautical mileisthelength of an arc of a great circle onthe Earth's surface
that subtends an angle of 1 minute (17 at the centre of the Earth. For example, in
Figure 7.8, the length of the arc A8 12 1 nautical mile.

B

A

Figure 7.8: An are lergth of | naadioad noils

Chne degree (17 13 equal to 60 minutes and therefore 1° i3 equal to &0 nautical
miles (nm). This meana that 1 minute is equal to 1 nm. That is,

17 =60 minutes and 1° = &0 nm

Hence, 1 minute = 1nm.

But, 1lnm iz equal to the length of an arc along a great circle which subtends an
angle of 1 minute at the centre of the great circle Since the angle at the centre 1s
3E0° then the distance along the great circle is given by;

Dhistance along the great circle = 360 = &0 nm

=21600nm.

The distance along the great circle represents the circumference of the equator.
368[]':' ¥ 2k where 8 15 the angle subtended at the centre

= 2785500

But, length of an arc =

=2ﬁ(ﬁ) since 1°=60"

_2m %6370 km
560 % £0 ,aince R =6370 kmn

= 1.852 km
Thuz, 1 nm=1852 lom.

j_umuﬁ
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=o, the circumference O of a great circle 13 given by
' =21800 x1 852 km
=40 003 2 km
o= A0 000 k.

Therefore, the circumference of the Earth 15 apprazimately 40000 k. Thizlength
1z approzimately the same as 21600 nautical miles.

The circumference of any great circle can also be obtained using the formular
= 2nR, where Risthe radius of the Earth. The radius of the Earth 15 appromim ately

6 370 km.
Thus, = ZxR
=2 %314 x6 370 km
=40 003 & k.

Therefore, the circumference of the Earth i3 approximatel v 40 000 k.

An aeroplane atarta at (2075, 30°E), and flies north for 4 000 km. Find its new
latitude and longitude.

Solution

The aeroplane flies north, hence 1tz longitude 15 unchanged. It startz south of
the equator, and flies north. It may cross the equator, and so end up north of
the equater. Suppose the plane flies along x latitudes.

Length ofanarc:%xzmﬁ,R:ES’?Dm, 8=x.

Length of an arc = 4 000 ki
subatituting the values into the formula gives

_ 2x31d=E63T0xw x
4000 = 00

molving for x gives
v = 4 000 x 360°

T 2 %314 %6370
=135 99%= 36°
Hince, 26% = 20° then, its new position 18 at north of the equater, thatis (o N, 20°E).
Therefore,
v+ 20°= 367
¥=36-20°
= 16"

Hence, the new latitude 13 16°. Therefore, the new position 13 (16, 20°E).
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Exercise 7.2

In the following questions, take the radius of the Earth A=6270km and =514

1.

12

Calculate the length of the Prime Meridian from South to MNorth pole in:
(a) Mautical miles (b) Kilometres,

The city of Kampala lies on the Equator, Calculate the distance in kilometres
from Kampala to the South pole.

Howr far is point B from point A, if Ais (0° 0% and Bis (0%, 180° B)/

If the latitude of Makmru i3 0° find the distance in nautical miles from
Makun to the MNorth pole.

An aeroplane flies south from (12°0, 36°F) to (775, 36°F)in 21 hours. Find
its speed, giving vour answer both in nautical miles per hour and in kilometres
per hour,

Acshipaailssouth at 18 km/h. IF it atarts at (15°N, 120°W), find its position
after 40 hours.

Aship aaila at 20 k. How long does it take to gail from (31°8, 150°%5
to (22°5 150°WAHY

A ship sailed north from (45°5 28°W) 1o (39°% 28°W0, taking 30 hours.
What was its apead ¥ Give your anawer both in nautical miles per hour and
in kKlometres per hour.

Distance between points along the meridian

L.

All the meridiang are great circles. Thus, finding the distance between two points
located on the same meridian i3 the same as fmding an arc length of a circle with
the radius of the Earth.

Activity 7.4: Finding the distance along a meridian by using a glohe

o

Individually orin a group, use the globe vou already prepared in Activiy 7.1
to perform the following tasks:

1
2.

Use wires, threads or any other related materials to indicate a greaf circle.
Usge a world map from an Atlas and choose twro cities which are on the same
meridian but different latitudes.

Locate two citiea in task 2 on your globe and indicate the angle formed at
the centre of the Earth between the cities.

Uze the regult in fask 3 to draw a figure which represents the locations of
the cities. Use the globe and the figure to find the difference in degrees
between the cities.
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5. Use your prior knowledge of circles to find the distance between the two
places you have located.

£, Share yvour final work to the rest of the class through presentation.

Figure 7.9 shows points 4 and B which are along a meridian on the same side of
the Equator.

5
Figure 7.9 Foirts A arnd B alorig @ meridian

Ifthelatitude of point 15 eeand that of point F13 ff, where & = 7, then the distance
ketween A and B along the mendian 15 (o— ) =% 60 nautical miles.

A difference of 17 alongthemeridian iz equivalent to a distance of 60 nautical miles.

Also, since 1 nautical mile 15 taken to be 1.852 kun, the length of the arc A5 15

given by
Length of arc AR = (g — §) = 60 x 1852 lum
=111.12 {& = &) kem.
The length of the arc AB in kilometres, or distance between the points 4 and B
1z given by

Length of arc AR = ':%Ef‘?j w2aR or Length of arc AR = m%ag—j,

where B 15 the radius of the Earth 1n kilometres.
mimilarly, the distance betwreen twro points along a meridian on either side of the
Equator can be calculated.

Consider Figure 7. 10 which shows two points A and B located on etther side of

@ T
@®

L =R VR

the Equator.
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Figure 7.10: Poirts A arnd 5 looated or either sides of the aquator

The angle subtended by an arc A5 at the centre of the Earth1s e + #. The distance
between the points 4 and 5 along the meridian is therefore given by
(ee+ ) = 60° nautical miles.

The length of the arc AH 13 given by
Length of arc A5 = (e + ) x 60 x 1.852 km
=11112{e + f5) k.

The length of the arc AB, or the distance between points 4 and B in kilometres

m;é:ﬁj # 2y, where R s the radius of the Earth 1n

1z given by length of arc A8 =
kilometres.

Usually, the speed of ships is expressed in terms of knots. Almot is a speed of one
nautical mile per hour. Therefore, 1 knot= 1252 km/h.

For example, when a ship’s speed i3 given as 20 knots, it 18 actually sailing at 20
nautical miles per hour, or approzimately 37 kilometres per hour,

Find the distance between A{S0°A, 139°8) and B(42°N, 1298 in:
{a) Mautical miles.
(b Kilometras,

Solution
since A and 5 have the same longitude, they are on the same meridian. The
diff erence between the latitudes 13 (e — §) =45 - 50° = 15°
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fa) Chstance between Aand B = 15° x &0 nautical miles = 900 nautical miles.
Therefore, the distance is 900 nautical miles.
(b Since 1 nautical mile = 1. 852 lan, then
900 nautical miles = 1 852 = 900 km

=1 6668 km
Therefore, the distance 13 approzimately 1 667 kan.
Alternatively,
Length of an arc AR = ERS;ISBE * 2mR, where & =6 370 lkkm.
=%x2 ® 3 14 %6 370 km
=1666.8km

Therefore, the distance in 18 approximately 1 667 Klometres.

Find the distance between A{Z9°N_ 72 and B{10°8, T2,
{a) in nautical miles by in Klometres.

solution
(a) Both pointa have the same longitude. So they are on the same meridian.
The sum of latitudes i3 given by
(ot ) =29°+109=39°
Distatice between A and 5 in nautical miles = (ae+F1= &0 minutes
Distance = 39 = A0 minutes, but 1° = 1 nm
=2 240 nautical miles.

Therefore, the distance between 4 and 5 i3 2 240 nautical mailes.

(b1 Since 1 nautical mile = 1 252 lan, then we get
2 340 nautical miles = 2 340 = 1 852 kan.

The distance between A and 5=4 334 lun
Alternatively,
Given e = 23° 6 = 10° R = 6370km, & = 314
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The length of arc 48 = 256 x2am

=& 423 14x6370 km

= 4334 kan.

Therefore the distance between pointz 4 and B13 4 334 kem

A ship saitls from J(0°, 20°0) to E(10°N, 20°0) at 16 knots. I itleaves point
Jat 8 am on Tuesday, at what time will it arrive at point A7

Solution
Eoth places have the same longitude So, points J and & are on the same
meridhan. The angle subtended by the arc JX at the centre of the Earth 15 107,
The distanice J& = 10 = &0 nautical miles

= 600 nautical miles.
aince the speed of the ship i3 16 knots or 16 nautical miles per hour, the time
of voyage is calculated as follows:

_ 500
=1z hours

=37 5 hours

=37h, 30 min.
From Tuesday 8 am to Wednesday 8 am, the duration 1z 24 hours. Zince there
are 13h 20 min left, the ship will arrive at point X at 2.20 pm on Wednesday.

Therefore, the ship’s arrival time 15 9 30 pm on Wednesday

Exercise 7.3

1. Find the distance in nautical miles between two places on the same meridian
with latitudes:
@) 10°A and 35°N by 20°W and 42°8
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2. Find the distance in Klometres between two places on the same mendian
with latitudes:

{a) 15°%and 13°N {by 8°5and 24°F

3. Find the distances in navtical miles between each of the following pairs
of points:

a) A(18°N, 12°F)and Bi6o°N, 12°E)
by H31°8, T6°W) and G22°N, TE°W)

4. Find the distance in Klometres between the following pairs of points which
lie on the Equator:;

(a) A0° 17°W) and B({0° 52°W)
by X(0° 22°W) and ¥{0° 11°5)

5. Find the distance in Klometres between each of the following cities:

(a) Tanga (5°5 39°F) and Addis Ababa (9°N 39°K)
i(b) Mbeya (9°5, 23°F) and Tabora (595, 33°E)

&. The Eguator crosses the western coast of Africa at longitude 11°W and the

eastern coast at longitude 43°F What is the distance in Klometres across
@ the African continent along the Equator?

T Two towns A and B are 1 800 nautical miles apart, & being MNorth of A If
the latitude A iz 20°N find the laitude of &

2 Twotowns, Fand Jare 2 500 Klometres apart, F being due South of &
If the latitude of Fis 5°5, find the latitude of &

9. Aship sails northwarde to Tanga (3°5 39°R) at an average speed of 12
knota. If the ship's starting podnt 18 Dar es Salaam (755, 39°F) at 12:00
noon, when will the ship reach Tanga?

10 Two towns FE0N 15°W) and C{E0°N, 30°E) are on the same parallel of
latitude. An aircraft fiving along the parallel of latitude talkes 4 hours 10
minutes to fiy from Fto ¢ Taking the radius of the Earth to be & 370 kan,
calculate to the nearest whole number:

ia) The distance coverad by the aircraft from Fto &
it} The apeed of the aircraft

‘lv
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Distances along small circles

Activity 7.5: Finding the distance along small circles using a globe

L

’

Individually on in a group, use the globe you prepared in Activity 7.1 to perform
the following tasks:

1
2.

Use wires, threads or any other related materials to indicate a great circle.
Using world map from an Atlas, choose two cities which are on the same
latitude but different longitudes.

Locate two cities on your globe and indicate the angle formed by the anc
through the twio cities.

IJse the result in fask 3 to draw a figure which represents the locations of
the cities. Uze the globe and the figure to find the angle difference between
the twio places.

IJse the prior knowledge of circles to find the distance between the two
cities vou have located.

whare your final workl with the rest of the class through presentations and
dizcussions.

Alllattudes are small circles exceptthe equater which is a great circle. The radius

of stnall circles decrease as one move either south of notth of the equator. Thus, all

stmall circles have radit which are shotter than that of the Earth or any great circle.

Therefore, in order to obtain the radius of any small circle, vou needto resolve the
radius of the Earth. Let P be any point on the surface of the Earth. Through this
point, a parallel of latitude can be drawn as shown in Figure 711

Small circle

Equator

5

Figure 7.11: A parallel of lxfiteds through point P on the surface of the Barth

WAT [ 03D M37A. wd 26 @
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The radius of the Earth on the plane of the Equator 13 perpendicul ar to the polar

axis passing through the centre of the Equator. Zince the latitude 15 parallel to the
Equator, then & is parallel to CF (see Figure 7.11). Therefore,

PE?Q = CPO = g°(alternate interior angles).

The radius of a small circle v, radius of the Earth R, and the angle & are shown
in Figure 7 12

C _I .

O
@ Figure 7.12: Reigfionsing behieer e rt_zcﬁ;s of te Sarti ard Hie rediies of @ smail
aire

The relati enship between &, and & 1z given by

r =R cosf.
Therefore, the length of the parallel of latitude iz given by

= Zar

= 2nR cosf

Thiz 1z the circumference of a small circle of the parallel of latitude. For example,
if the latitude of point P 15 60°N, the length of the parallel of latitude through P
1z given by
U'=2nR cosd
= 2w » 6 370 cost0® lm

But, cose0®= 0.5 It follows that,
O=2=%x314 =x6370 =05 km
= 200012 km.

Therefore, the length of the parallel of latitude is approximatel v 20 002 Klometres.
@ ——TT
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Consider two points 4 and B having the same latitude as shown in Figure 713

Bquator

Figure 7.13: Poirets A ared 5 ore the same Lafitids

The angle andpositions of 4 and B along a parallel of latitudeis shown in Figure 7. 14
Vol

A
Figure 7.14: The angle arwd posifion of poirtts A ared B alorg the Hre paralle] of Labfiteds

Using Figure 7.14, we have

Length of arc AB "\

Cireumnference of a amall circle — 380 where 8 15 the measure of ACS.

&
360°

£
TIED”

Length of arc AR = wcircumference of a amall circle

-
WA = BEE =TT

But, the radius of a small circle 13+ = Fcos ¢, where B i the radius of the Earth
and ¢ 15 the angle subtended at the centre of the Earth. This indicates that, the

length of arc AS along aparallel of lattude 15 given by:
Length of arc AB = oy X mRcos .

_mnﬂ'
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Example 7.8

Two towns L and M are on latitude 40°0 If L iz on the mendian 25°F and Af
1z on 25°F, find the length of arc LM in:

{a) Kilometras,

(b Mautical miles.

=olution
(a) The angle subtended by arc LA at the centre of the parallel of latitude 40%47
18 f= 55%-25°=30°, 4 =40°

The length of arc LM = % % 201R cosg

_ a0 a
= 3gne w2 %314« 6 370cos40" kn

=2 552 7 km
Therefore, the length of arc LM 15 2 5537 km.

(b The length of an arc subtending 1 at the centre of the parallel of latitude
@ 40° iz 60cos40° nautical miles.
The difference in longitudes 1s & = 55°% — 25% = 30°
The length of arc LA = #=60cos ¢
= 30%x 60003407
=1 BO0co3d0® nautical miles
=1 3729 nautical miles.

Therefore, the length of arc LA 15 approximately 1 372 nautical miles.

Example 7.9 ' N

The points Pand () are located on latitude 50°N. The distance between F and

() measured along the parallel of labitude 15 1 429 kim. Find the difference
between their longitudes.

Solution

ven ¢ = 50°, distance of an arc A0 = 1429 km, we find the difference between
their longitudes, 8.

1 @ ) —TT
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The length of arc PO =8 < cosg, where ¢ = 20" and length of arc PO=142%km
1429 km =8 =60 cos 50% x 1852 km

But cos 507 = 06428, thus,
1429 km =8 =60 x 0.6428 = 1.852 km

Solving for & gives

5 1429 km
60 x 0.6428 x 1852 km

= 20.00&°

o 207
Therefore, the difference between their longitudes 12 207

Example 7.10

A ship is steaming at 15 knots from point O in a western direction to point .
IFthe position of point P1z (40°5, 178°E) and that of point (1 (40%5, 172°E),

® how long will the journey take?
Solution
Gven speed = 15 knots, & = 178° § = 172° and ¢ = 40°, then we get
8 =o-f
= 178°—172°

The points P and @ are on the same latitude. The speed of the ship 15 15 knots,
ot 15 nautical miles per hour. The difference in their longitudes 15 6°
How, the length of arc PO = 6= &0 cos 40° nautical miles.
=660 x0.766 nautical miles.
= 2758 nautical miles
The length of arc PO
The apeed of the ship

_ 2758 nautical miles
- 15 knots

= 12.4 hours.
Therefore, the journey will take approzimately 12 hours and 24 minutes.

| M

Time taken =

WAT [ 03D M3TA. w2 @
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Exercise 7.4

10.

11.

12.

13.

14

WAT DD WEVA L d 27D

Two points on latitnde 50°A lie on longitudes 35°F and 40°1 What 1z the
distance between them in navtical miles?

The location of Morogoroe 15 (7°5, 28°8) and that of Dar es Salaam 13
(725 39°E0 Find the distance between them in kilometres.

A ship after satling for 864 nautical miles eastwards, finds thather longtude
has altered by 30° Along what parallel of latitude 1z the ship saling?
Twoplaces A and B on latitude 54°Mare 450 navtical miles apart. Findthe
difference in their longitudes.

An aeroplane flies westwards along the parallel of latitude 20°N from
town & on longitude 40°E to town Fon longitude 10°W. Findthe distance
between the two towns in kilometres,

An aeroplane flies from town P totown (J along aparallel of latitude 3055
Fthe longitude of Piz 118°F and that of 12 1508, find the length of arc
PO in nantical miles.

Find the parallel of latitude South of the Equator whose length 15 half that
of the Equator.

Three towns, P, and & are on the parallel of latitude 20°A The distance
between Fand (13 1452 kil ometres and between & and Ris 926 kil om etres.
Town @, whose longitude 13 10°E, 15 between town F and town K. Findthe
lengitudes of Fand &

An aeroplane flies from Tabora (255, 252°8) to Tanga (295, 39°8) at 332
kilometres per hour along a parallel of latitude. If it leaves Tabora arport
at 3:00 pm, find the arrival time at Tanga airp ort.

FProwe that the length of the parallel of latitude of 60°Aiz equal tothe distance
from the Morth Pole to the South Pole measured along any meridian.
iZalculate the circumference of a small circle in kilometres along the parallel
of latitude 1095

Zalcul ate the length of the parallel of latitude through Mumba which 13
located at (19°4, 73°E). Give yvour answer 11

(a)  Mautical miles (b Kilometres

TWhat 15 the latitude of a point P Morth of the Equator if the length of the
parallel of latitude through Pis 28 287 k7 (Give your answer to the nearest
degree).

Find the radius of a small circle of latitude 70O°AT

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I
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Chapter Summary

1. Theposition of any point on the Earth's surface i3 given by its latitude and
longitude. The latitide measures the degrees north or south of the Equator,
and the lengitude measures the degrees east or west of the Greenwich
meridian.

2. When finding the difference between the latitudes of two diff erent places
on the Earth's surface, take into account whether they are on the same side
of the Equator or on opposite sides. When finding the diff erence between
longitudes, take into account whether they are on the satme side of the
Greenwich merdian of on opposite sides.

3. The distance between two points along a great circle 1z 2—3‘%% kmm or 608 nm,
where & 15 the difference in latitudes and & is the radius of the Earth.

4 Avcircle of latimdegﬁléas aradivs Fooso A distance between two points

along this circleis %TCOSD: lan or 608 cosoe nim, where 815 the difference

in longitudes.

Revision exercis

1. Twopoints X and Fare located on the Equator The longitude of X 13 871
atid that of ¥ 1z 5°E. Find:
fa) The angle subtended by arc XY at the centre of the Earth.
(b1 Thelength of arc XV in kilometres.
2. Find the length in kilometres of the parallel of latitude through Dodoma
which 1z located at (655 3654,
3. Findthe radius of a small circle parallel tothe Equator al ong latitude 23 555
4 An aeroplane flies from point A wath longitude 22°5to point & with longitude
TE°E, both located along parallel of latitnde 30%47
(a) Locate the positions of points A and 5 using a diagram of a sphere

indicating angles at the centre.
{by Find the speed at which an aeroplane flies if it tales 10 hours to reach
point &
5. Aship sals from point 771055, 30°W) to point TX10°A 20°0) at 20 knots. IF
itleaves point Tat 12:00midm ght on Monday, when wall it arrive at point O

WAT [ 03D M3TA. w2 @ R
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12.

13.

14
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A straight tunnel threugh the centre of the Earth from Botswana would

come outin the Hawaii 1sland.

(2) How long would the tunnel be in kilometres?

by How far 1z Botswana from the Hawai 1sland on the surface of the Earth
along a great circle’? Give your anawer in Klometres,

How long 1z the distance around the Earth in kilometres on the parallel of

latitude 30° South of the Equator?

A ray from the centre of the Earth to a point P on the surface of the Earth

makes an angle of 75° with the South Pole. How long 13 the parallel of

latitude through BY

Thepoints Xand Farelocated on the Equator, Fheing due east of X Ifthe

length of the arc AY along the Equater 15 3 000 km, and the longitude of ¥

1z 18°E, find the longitude of X

chips Cand D are 250 nautical miles apart, 2 being due South of O If the

latitude of T iz 5°5 find the lattude of 22,

Find the parallel of latitude South of the Equator whose length 15 double

that of latitude 75°M

If i1z the centre of the Earth, O 15 the centre of a small circle of latitude

G60°N, and & 1z the radiug of the Earth, show that the distance between &3

and O measured along the polar axis s %ﬂ?

The points A and B are on the surface of the Earth on the same parallel of

latitude. The difference in their longitudes 15 20° If the shortest distance

from point.A to point B al ong the parallel of latitude 15 1 600 km, what 15 the

latitude of point A and point 87 Take the radius of the Earth as & 400 km.

ven the points E(S0°N, 30°E) and L(O0°N 150° W, two aeroplanes fly

from point £ to point L One fies non-stop along a great circle ower the

Morth Pole at an average speed of 300 knots. How long does the flight

talee Y The second aeroplane flies along the parallel of latitude S0° What

1z the average speed of this aeroplane if it takes the same time of the fight

as the first aeropl ane?
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Chapter Eight

Accounting

The imowled ge of accoumiting 15 vital to everyindividual as evervday activities
imvalve exchange of mioney with goods and other services. In thas chapler,
vou Wikl learm the douwbie entry system, describe types of ledgers, prepare and
post endries n ledger accolgis, balance accolmds, prepare a tnal balance,
Jimancial staterients (final accoleds ), tncome statements (trading , profit and
foss accoimis), and statements of fmancial position (balance sheet), and
interpret imformallon from a statemert of a finarcial positicn. The competercies
developed in this chapter will help voui In managing transactions related to
@ Various aclivities such as domiestic reqiarements fike bioing foods | clothes,
consiruction of Rouses, managing banking services, and Businegss, among

miany other applications.

Concept of accounting

Accountingis the process of recording fmancial transactions pertaining toa business.
The accounting process involves analysing and summarizing business financial
tranzactions and preparation of financial statements at the end of the trading period.
The following are aome of the importances of accounting.

Keeping records of business transactions
Accounting helps in keeping up-to-date records of financial information of a

tuziness for the purpose of assessing its peformance over a period of time.

WAT [ 03D M37A. wd G @ R

| M

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I 285/405



1/19/22, 4:48 PM

1i_:|:|]j ®

m

WAT DD WAV d 277

https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

Decision making

Accounting ia vital in providing financial information o the owners of a business
or an organization for effective decision making. Activities such as expanding a
business, hiring, dismissing workers, improving the busineas or organisation plans
are facilitated by defailed financial information which 18 a result of accounting.

Sharing of business results

Credibility of a business, company of an organisation is highly determined by ita
ability of sharing credible accounting information tothe intended users. A ccounting
helps in carefully recording, analysing and finally sharing of important financial
information to external users such as prospective investors, government (Tax

inapectors), financial institutions and creditora.

Meeting legal requirements

Crganisations and businesses are subject to providing justification for the allocation
of resources. Effective accounting syatemn provides a legal means of justification
on how the resources are allocated and utilised.

Double entry

Any business needs to keep records of ite transactions. The simplest form of
recording i3 by using single entry in which every transaction iz recorded once in
the account. This formn of recording has several shortcomings such as,

(a) If an arithmetic error 18 made, it i3 difficult to identify and correct it

(b Difficultiness in identifving omitted transactions.

() Inaccuracy as only one aspect of the franzaction is recorded.

{dy Dif ficultiness in preparing financial statements by using the single entry avatem.
{e) Easy manipulation of accounts due to lack of cross-checking option.

A good method of recording business transactions is by using double entry. A
double entry is a system whereby business transactions are recorded twice in the
account. The principle of double entry atates that, every business tranzaction should
be recorded twice, that i3, every debit entry must have its corresponding credit
entry of the same amount. Generally, one side of the account receives while the
other side gives depending on the nature of transaction.
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For example, when a shoplkeeper gells a television set, he or she receives money
and records the transaction on the debit side of the cash account and on the
credit the sales account to complete the double entry. On the other hand, when
a shopkeepet has made a purchaze, the shopkesper pays money and records the
transactions on the credit side of the cash account and on the debit side of the
purchases account to complete the double entry. The following are some of the
terma related to accounting.

Transactions

A transaction 18 an exchange behwreen two parties, a buyer and a seller. There are
two types of transactions, namely; cash transactions and credit transactions. All
transactions are recorded in the accounts.

(Cash transactions

These are fransactions done by cash basis, thatis, exchange between two parties
invalve the prompt pavment. Usually, cash transactions are recorded in the cash
account before being recorded to the ledger accounts.

Credit transactions

These are exchanges between two parties whereby, the pavment iz done in the
future. Credit transactions are normally recorded in the customer’s personal account
and sales account.

Account

Itiza section in the ledger where different transactions are recorded. All accounts
hawe two sides, the debit side (D) and the creditaide (Cr). The debitside i3 the left-
handaide of the account while the credit aide i3 the right-handside of the account.
Examples of accounts are cash account, sales account, purchazes account, wages
account, rent account, and motor vehicle account. Anyv account i3 characteniaed
by the following structure:

Name of account

or ’ ' Cr

Date | Particulars | Folio  Amount | Dhate | Particulars | Folio | Amount

WAT DD WEVA d A
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Date column
Thiz column i3 used o record the date when a transaction takes place. The dateis
taleen in terms of the day, month, and the year of transaction.

Particulars column
This column izused to record shott narration/description of theentry of a transaction.

Folio column
Allaccountsin a ledger are given numbers nown as folio. Therefore, folio column
i3 uzed to indicate the number of accounts in a ledger.

Amount column
Thiz column is used to record the amount of money received or paid.

Cash account

A cash account i3 the account in which all details of business transactions made

in cash are recorded according to a double entry avaterm. The cash account i3 uzed

to record inflows (receipts or incomes) which are recorded on a debit side and
@ outflows (expenditure or paytents) which are recorded on a credit side.

Eemarle: Cash accounts exist in two forms; as an account and as a book of
original enftry. As an account, it 18 a part of the double entry. A book of original
entry means that, all cash transactions are recorded in cash account before being
posted in ledger accounts.

Ledger
Aledger iz a book which containg different accounts of the same nature. There
are four types of ledgers, which are; sales, purchazes, general, and private ledgers.

Sales ledger (SL)

The zales ledger iz a book that records the accounts of debtors or customers. Itis
alao known as debtor’s ledger. A debtor i3 2 person to whotn the business person
sells goods on credit,

Purchases ledger ( PL)
The purchazes ledger i3 a boolk that records the accounts of creditors. It is alao
knowm a3 the creditor s ledger. Acreditoris a person to whotm the business person

btuva goods on credit.
& —TT
il 11
@
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Private ledger (PVL)

It 12 a book that records the confidential accounts of a business. Examples of
confidential accounts are capital and drawing accounts,
General ledger (GL)

The general ledger i3 a bool that records all accounts other than debtors, creditors
and confidential accounts. Examples of accounta that are recorded in the general
ledger are purchases account, sales account, stock account, and expenses accounts
auch as rent and wages.

Posting entries in ledger accounts
Posting entrieg 18 the process of recording transactions in ledger accounts by
debiting and crediting respective accounts.

Fumu started a business on 15 April, 2015 with a capital of Tsh 600 000

Aprl 2: Purchazed goods for cash Tah 400 000
Aprl 3. Bought goods from Mwauma on credit Tsh 100 000
@ April 4 Sold goods for cash Tsh 300 000
Aprl 50 Paid cash to Mwajuma Tsh 20 000
April 5: Paid salary for cash Tsh 150 000
April 2 Bold goods on credit to Bakan Tsh 250 000
April 8 Faid transport expenses for cash Tsh 120 000

Eecord the above transactions in respective ledger accounts.

Solution

From the transactions, the accounts are cash, capital, purchases, sales, transportt,
salary Mwajuma, and BHakari. Cash account has its own bools, capital accountis
recorded in the private ledger, purchases, sales, salary, fransport, and salary are
recorded in the general ledger Mwajuma account i3 recorded in the purchases
ledger and Bakari account is recorded in the sales ledger
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CASHACCOUNT (1)
Dr Cr
Dlate Farticulars  Folio | Amount | Cate Particulars | Folio  Amount
2015 2015
April 1 Capital VL2 &00000 April 2 Purchages  GL3 400 000
April 4 =ales GL4 300000 April & Mwajuma PLS 0 20000
April 5 Salary SLe 150000
April 8 Transport || GL7T 120000
PRIVATE LEDGER
CAPITALACCOUNT 2)
Dr Cr
Date Particulars  Feolie | Amount | Date Particulars  Folio | Amount
2015
April 1 Cash | CAT 600000
@
GENERAL LEDGER
PURCHASES ACCOURNT (33
_ Dr _ N Cr .
Diate | Particulars | Folie  Amoeount | Date lPartin:ulars Folio | Amount
2015
April 2| Cash CA T 400 000
CApnl 3 Mwauma |[PL 5 100 000
SALES ACCOUNT ()
 Dr Erl
Diate Particulars Folie Amount Date Particulars | Folio | Amount
2015 Cash CA T | 300000
Aprild
Apnl & Ealran SLE | 250000

| WAT 7DD WEA L dd 21
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aALARY ACCOUNT (6)

Dr Cr

Drate Particulars Folio  Amount Date Particulars | Folio | Amount
20145

Apnl 5 Cash CAT 150000

TEANSPORT ACCOUNT {7
Dr Cr

Diate Particulars | Folio | Amount | Date | Particulars | Folio | Amount
2015 April B | Cash CA T 120 000

PURCHASES LEDGER
MWATUMA ACCOUNT (5)

D Cr

@ Diate Particulars Folio | Amount | Date Particulars  Folio Amount
2015 2015

April 5 Cash CAT 20000 | Apnl 3 | Purchases | GL 3 100 000

SALES LEDGER
BAKARIACCOUNT ()

2

o
o
[l

=
—
=
Hou
i
L]

D Cr

Drate Particulars | Folio | Amount Date|Parti|::ulars |Folio Armoount
20145

Apnl s | Sales GL 4 | 250 000

Example 8.2

Wasandunga traders had the following transaction on August 2012 Post the
transactions in their respective ledger accounts.

Angust 1 Started a business with capital of Tsh 500 000
Anguat 3 Bought fumiture for cash Tah 100 000

| i
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Anguat 4 Farchased goods for cash

Anguat 5 Bought goods on credit from Bupe
Angust & Sold goods for cash

Angust & Faid rent for cash

Anguat 8 Sold goods on credit to Masalo
August 10 Bought goods on credit from Juma
Angust 11 Faid for electricity in cash
Anguat 120 Sold goods on credit to Peter
Angust 13 Received cash from Masalo
Angust 14 Withdrew cash for home use
Angust 15 Faid cash to Juma

Solution

In the first transaction, money is taken frotm capital account and placed to cash
account, which means, the capital account is credited and the cash account is

debited.

In second tranzaction, Wasandunga traders bought furniture, cash account is
credited and the furniture account is debited. Furniture, purchases, sales, rent,
and electricity are recorded in the general ledger.

Capital and drawing accounts are recorded in the private ledger while cash

account has its own bools

Tsh 20 000
Tsh 40000
Tsh 30 000
Tsh 50 000
Tsh 50 000
Tsh &0 000
Tsh 10 000
Tsh 90 000
Tsh 20000
Tsh 70 000
Tsh 20 000
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WASANDUNGATRADERS
CASH ACCOUNT (1)

. Dr ‘ Cr ‘
Drate Particulars | Folio | Amount | Date Particulars | Folio | Amount
2018 2018 ' '
Augustl | Capital FWL2 | 500000 Augustd | Furndture | GL3 100 000

CAugust§ | Bales L5 | 30000 Augustd | Purchases | GL4 0 20 000
CAugust13 | Masalo | SL§ | 20000  August6 | Rent GLé6 | 50000
August 11 | Electricity | GL7T 0 10000
August 14 | Drawings | FVLY | 70 000
| August 15 | Juma PL 10| 30000
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PRIVATE LEDGER
CARITAL ACCOUNT 2)
Dr Cr
Date | FParticulars | Folio  Amount  Date [Partiu::ulars Folio | Amount
2018
August 1 Cash CA T 500000
DEAWING ACCOUNT (99
Dr Cr
Diate Paricular  Folio | Amount | Date | Particular | Folio | Amount
2018
August 14 | Cash | CA 1|70 000
GENERAL LEDGER
FUENITURE ACCOUNT 3)
® Dr Cr
Date Particulars | Folio | Amount | Date |Parti|:ulars Folio Amount
2013 |
August 2| Cash CA1 | 100000 |
r::: PURCHASES ACCOUNT ()
Dr Cr
Diate Pariculars Folio | Amount | Date | Fariculars | Folio | Amount
2018 oA
August4d | Cash 20 000
Ayoust 5 | Bupe FL 11 |40 000
August 10 | Juma PL 10 &0 000
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HALES ACCOUNT (59
Dr Cr
Diate | Particulars | Folio  Amount | Date Particulars | Folie | Amount
2018 A1
August & | Cash A0 000
August 8 Masalo =L | 20000
August 12 | Peter =Lo12 20 000
EENTACCOUNT (&)
Dr Cr
Diate Particulars | Folio  Amount _Date Farticulars  Folio  Amount
2018
Augusté | Cash A1 50000
ELECTEICITY ACCOUNT (7
Dy Cr
Diate Particulars | Folio | Amount | Date | Particwlars [ Folio  Amount
@ 2018
Lugust 11 | Cash CAT 10000 yd
SALES LEDGER
MASALOACCOUNT (8)
D Cr
Diate Particular | Folio | Amount Date Particular | Folio | Amount
August B Sales GL o 50000 August 13| Cash A1 20000
PETER ACCOUNT (12}
Dr Cr
Date Particular | Folio Amount_Date Particular | Felio | Amount
August 12 Sales Gl 5 Q0 000
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PURCHASES LEDGER
TUNMAACCOUNT {100
I Cr
Diate FParticulars  Folio | Amounts | Date Fariculars [Folio  Amount
2018 oA 2018 gL 4
Aygust  Cash 0000 | August | Purchases G0 000
15 10
. EUF‘E:‘%CCDUNT llilljl
I Cr
Diate | Particulars | Folio Amount | Date Particulars | Folio | Amount
2018 3L 4
August 5 | Purchases 40 000
Activity 8.1: Preparing and posting accounts in a ledger
_J/

@ L

Individually or in a group, perform the following tasks:

1. Preparea list of 10 accounts of vour choice of different ledgers and assign
them to the respective ledgers.
2. Congult either a business person of a achool accountant to collect the actual

presentation.

inputs.

- i

figures of the tranzactions based on the list of accounts. ¥ou may feel free fo
change the accounts in vour list and accept those given by the accountant,
Eemember to askforall necessary information for preparing ledger accounts.
3. Prepare aledger on a large manila sheet and use it as a guide in vour class

4. Present your fnal work to the rest of the class for further discussion and

Closing accounts

An account must be balanced at the end of a trading period or at any time when
it iz convenient. The entries on debit and credit sides of an account are unlikely
to be equal. Balancing the account which i3 also known as closing the account

involves the following proceduras:
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Find the total amounts in the debit and credit side.
Find the difference between the sum of debit and credit side.
Write the difference to the side which 18 less than the other 3o that both sides

will have the same amount. The amount placed in the side with smaller amount
i referred to as the balance carried down {c/d). The balance carried down (c/d)

shows the amount remains in the account on the closing date.
Wirite the total on both sides and cloze the accounts by drawing a single line

above and double lines below the totals.

The balance i3 then posted on the opposite side as a balance brought down

{bid) to the next trading period. If an account has one entry, then the entry
itzelf is the balance.

Exainple 8.3

BHalance the cash account in Example 8.2

CASHACCOUNT
Dr _ [ ) Cr

Diate Particulars Folio  Amount | Date Particulars | Folio | Amount

2018 .il Sust
fugust! | Capitl  PVL2 500000 S| Fumiture | GL3 | 100000
August 6 | Sales GLS5 | 30000 i”g““ Purchases | (3L 4 | 20000
Augustld | Masalo SL8 | 20000 | CUEWU | pen GL& | 50000
‘T‘lug“t Electricity |GL7 | 10 000

August .

14 Drawing | BPWVL S T0 000

| August
1 5”5“5 Jurna PL10 | 30000
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Solution

The credit side 15 less by Tsh 270 000, Place this amount in the credit side
uzing the word “balance ¢fd *meaning balance carried down in the parficulars
column. The balanced cash account is as follows.

CASH ACCOUNT
Dr ' Cr

Date Particulars | Folio Amount | Date Farticulars | Folio | Amount

2018 pupast
Avgustl Capital | PVL2 500000 | S Fumitee | GL3 | 100000
Anguat & Sales GL & 30000 iugust Furchases | GL4 | 20000

" t . .
13“5“8 Maslo | SL& | 20000 g‘ug“t Rent GL6 | 50000
f‘lug“t Electricity | GL7 | 10000

@ August
1 45 Drawing | PVL | 70000

]
f‘;g“t.mma PL10 | 20000
i‘l”g“t Balance o/d | 270000
550 000 550 000

mept 1 Balance | bid 20000

The total debit iz Teh 550 000,
The total credit iz Tsh 220 000,
The difference iz Tsh 270 000,

Example 8.4

Mgosha started a business on 17 April, 2015 with a capital of Tsh 600 000,
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April 3 Bought goods for cash

Aprl 4 Sold goods for cash

April 50 Paid salary for cash

Apnl 8 Sold goods for cash

April 8 Paid tranaport expenges for cash

Tsh 400 000
Tsh 100 000
Tsh 200 000
Tsh 150 000
Tsh 250 000
Tsh 120 000

Enter and balance the above trangactions in respective ledger accounts.

Solution

Alltranzactions in thiz example fall in the bool of original enftry (cash account)

before being poated to the regpective accounts in different ledgers.

CASH ACCOUNT (1)
Dr | | Cr
Date Particulars | Folio  Amount | Date Particulars  Folio | Amount
2015 2015 '
& Apnl | Capital PVLZ 600000 | Aprl 2 |Purchases = GL3 | 400 000
1
Apnl | Sales GL4 200000 Aprl 3 | Purchases  GLZ2 | 100 000
4
April | Sales GL4 250000 Aprl 5 | Salary L5 | 150 000
8
LApnl 8 | Transport | GLE | 120 000
| April | Balance cfd | 380 000
| 30
11150 000 1150000
May 1 Balance |bfd 350000
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PRIVATE LEDGER

CAPITAL ACCOULTT (2)

Dr Cr
Diate Particulars  Folio | Amount | Date Particulars | Folio | Amount
2015 cid GO0 000 | April 1 Cash AT E00 000
Lpril 30 Balance
. &00 000 _ 600 000
May 1 EBalance Bid | 600 000
GENERAL LEDGER
PURCHASES ACCOUNT (3)
Dr Cr
Date Particulars  Folio | Amount | Date Particulars IFolio Amount
2015 ZA ] 2015 |
& Lpnl 2| Cash 400000 | April 30 | Balance  ofd S00 000
Lpnl 3 | Cash _ CA T 100 000 (Y
500 000 S00 000
Iay 1 | Balance bid 500 000
F:E SALES ACCOUNT )
Dr Cr
Date Particulars | Folio | Amount | Date Particulars  Folio | Amount
2015 2015
Lpril 30 Balance cid 550000 Apnld | Cash CA T 00000
Lpril 8 | Cash CA T 250000
B 550 000 550 000
IMay 1 | Balance bid 550000

T
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SALARY ACCOUNT (5)

Dr Cr
Date Particlars | Folie | Amount | Date Particulars Folio | Amount
2015
Aprl 5 | Cash CAT 120000 | April 20 | Balance _cfd 150 000
150 000 150 000
May 1 |Balance bfd 150 000
TEATSPOET ACCOULTT (6)
Drl I - Cr I
Diate Particulars | Folio | Amount Date Particulars | Folio  Amount
2015 2015
Lpnil 8 | Cash CA 1 120000  Apnl 30 Balance cfd 120 000
120 000 120 000
IMay 1 | Balance bid 120 000
Activity 8.2: Balancing accounts
L. 4

1. Individually or in a group, cloge the accounts you prepared in Activity 2.1
2. Usealarge manila sheet to dizplay the balanced accounta.

4. Present yvour final work to the claas for further discuasion and inputa.

Exercise 3.1

1. On 17 Tune 2000, Uraga started a business with a capital of Tsh 2 000 000,
FEecord the following transaction in the respective ladger accounts.

Iune 2
Iune 3
Tune 4
Tune &
Tune 12
Iune 15
Iune 17
Iune 20

WAT 7DD WEA L d 2
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Bought goods for cash

Sold goods for cash

Faid wages for cash
Faid wages for cash
Bought goods for cash
sales for cash

Bought shelves for cash

Faid cash for cleaning sxpensss

Teh 1 000 Con

Tsh 300 000
Tsh &0 000
Tsh 100 000
Teh 200 000
Teh 300 000
Teh &S00 000
Teh 450 000

& T
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2. Famima started a business on 17 Tuly, 2012 with a capital of Tsh 11 000 000 in
cash. Fecord the following transactiona in the regpective ledger accounts and

balance the accounts.
Purchased goods for cash
Bonght furniture from Lang ata Traderson credit Tsh 1 200000

Tuly 2

iy 3

Iy 7

Tuly 11
Tuly 13
Iuly 16
Tuly 20
Tnly 22
Iuly 23
Iuly 26
Tuly 27

3. On 1= June 2002, [khomo started a business with a capital of Tsh 1 500000,

sold goods for cash

®

Purchased goods for cash
Faid rent for cash

sold goods to Mwanaisha on credit
Faid transpott for cash

Feceived cash from Wwanaisha
Faid cash to Lang ata Traders

Faid salanes for cash

Faid cash to Lang ata Traders

m - HEE

Teh 4 000 000

Tsh <4 000 Qo
Tsh 1 400000
Teh 400000
Teh 1 200 000
Teh 1E0000
Teh 1 250 000
Teh 550 000
Teh 20000
Tsh 300 000

Fecord the following transactions in the respective ledger accounts,

June
June
June
June
June
June

June

2
5
&
11
15
1s
25

Bought goods for cash

=old goods for cash

males for cash

Bought furmiture for cash
Paid rent for cash

Bought goods for cash

Paid salary for cash

22 May Paid transport for cash

27" Mavy Sold goods in cash
28% May Faid Amani for cash

Teh 200 000
Tsh 600 000
Tsh 100 000
Teh 300 000
Teh 100 000
Tsh 250 000
Teh 200 000

4. O May 122020 M. Katwana started a business with a cash of Tsh 400000,
2" May Purchaszed goods for cash
4% Way Sold goods for cash
S Mav  PFaid carmage on gooda sold for cash
15% May Bought goods on credit from Amarni
20™ May Paid wages for cash

Tsh 200 000
Tah 200 000
Tsh 75 000
Tsh 200 000
Tsh 60 000
Tsh 20000
Tsh 150000
Tsh 150 000

a2 the following trangactions to prepare and balance the ledger accounts
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50 On I* August, 2001, Mnyampanda started a business with a capital of
Tsh 700 000, Eecord the given transaction to the relevant ledger accounts.

August 2 Purchased goods for cash Tsh 400 000
4 =sold goods for cash Tsh 200 000
2% Bought furniture from Gab on credit Tsh 250 000
12 Faid cash for advertisement Tsh 50 000

18 PFaid rent for cash Tah &0 000

18 Purchased goods for cash Tah 230 000
29 =old goods to XY 7 traders on credit Tsh 210 000
30 Faid wages for cash Tsh 120 000

& On 17 Tanuary, 2012, ABC Tradera started a business with a capital of Tsh

1 000 000,

Janvary 2 Bought furniture for cash Tah 200 000
Januvary 3 Purchased goods for cash Tsh 120 000
January 4 Bought goods from Hapakazi Lid on credit Tsh 120 000
January 4 Sold goods for cash Tah 250 000
Janvary 5 Paid rent for cash Tah 50 000
Janvary & Sold goods on credit to Mr Tugawane Tsh 100 000
January 10 Faid electricity bill for cash Tah 20000
January 15 Feceived cash from MNr Tugawane Teh 20 000
Janvary 182 Withdrew cash for allowance payments  Tsh 150 000
January 23 PFaid cash to Hapakazi Lid Tah 140 000

Fecord the above transactions in the relevant ledger accounts and balance them.

7. Cn 15™ July, 2004, Mnyampaa started a business with a capital of
Tsh 200 000 Use these transactions to post and balance entries in their
respective ledger accounts.

July 16 Bought goods for cash Tsh 400 000,
17 Hold goods for cash Tah 200 000
19 Bought fumniture for cash Tsh 250 000
19 Bought goods for cash Tsh 300 000
25 Paid zalary for cash Tsh 150 000
27 PFaid rent for cash Tsh 220 000
31 Sold goods for cash Tsh 250 000

& T
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£ The following represents the transactions made by the UPENDO GEOUP
Traders 2016 Fecord these transactions in a ledger accounts and balance them .
March 1= 2016 Started a business with capital of Tsh 2 500 000

2" March  Purchazed goods for cash
34 March  Bought furiture for cash
4% March  Bought a machine for cash
&% March  Sold gooda for cash

T March  Faid rent for cash

10™ March Bought goods from Ngosha Ltd on credit
12% March Sold goods for cash

18% March Bought goods for cash

18" March Paid insurance for cash

18% March =old goods on credit to Mazengo Company
20™ March Paid cash to Ngosha Ltd

22 March 5Sold goods for cash

24% darch Feceived cash from Mazengo Company

Tsh 500 000
Tsh 100 000
Tsh 1 500 000
Tsh 400 000
Tsh 150 000
Tsh 1 500000
Tsh 1300000
Tsh 1 000 C00
Tsh 400 000
Tsh 2 000000
Tsh 1 200000
Tsh 1 200000
Tsh 800 000

9. Janvary 1, 2006 Mr MNjila started a business with capital of Tsh 1 200 000
in cash. Fecord the entries in their respective ledger accounts by using the

following transactions and then close the accounts.
January 2 Purchazed goods for cash

3 Purchazed shelves for cash

5 Sold goods for cash

2  Paid rent for cash

r: 10 Bought goods from hMusa on credit
.L 13 Paid wages for cash
f 18  Bought goods from Amina on credit
25  Sold goods to Hamisi on credit

26 Feceived cash from Hamiai

26 Paid cash to Musa

28  Paid Insurance for cash

Trial balance

Tsh 500000
Tsh 250 000
Tsh 600 000
Tsh 240 000
Tsh 400000
Tsh 60 000

Tsh 350000
Tsh 200 000
Tsh 200 000
Tsh 200 000
Tsh 100 000

A trial balance i3 a statement which containg a list of both debit and credit balances
exfracted from all ledger accounts at a particular date. It checks the arithmetic
accuracy of the double entry recording of business transactions at any given date,
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normally at the end of each month or vear The sum of dehit balances in the trial
balance must be equal to the sum of credit balances.

When recording in the tnal balance, the debat balances brought down (bid) taken
from the ledger accounts should be listed in the debit column while the credit
kalances brought down (bid) should be listedin the credit column.

Importances of trial balance

(a) It iz used to verify the arithmetic acouracy of transactions recorded in the
accounts. That i3, it 13 used to check if the double entry made in the accounts
are correct or not,

(b It i3 also used as a summary of accounts and thus used in preparation of
financial statements.

() Itassizts in detecting errors when the debit total and credit total are not balanced,
and hence enable an accountant to detect and rectify errors.

{dy It assist in comperative analvaia. Trial balances help to compare balances of the
current vear with past vears balances along with peer analysis. This helps the
business to make important decisiona on income, expenges and producton costs.

(e It iz uged in preparation of audit reports. Tral balance helps the auditors to
locate entries in the original books of accounts.

Constructing a trial balance
@ Whet preparing a trial balance, itis necessary to include the following:

{a) Title of the statement which contains name of a busineas, name of a statement
and a date in which the trial balance is prepared, usually at the end of trading
period,

(b1 The main columna are the name of account, debit, and credit MNote that serial
numbers and folio are not necessary in the trial balance but may be included.
A structure of trial balance 18 pregented as follows:
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MOHAMED TRIAL BALANCE A5 AT 31°T JUNE, 2020

‘Name of account Dr Cr
Capital HHH
Furchaszes XXX
sales XA
Machine and plants oA
Ilotor vehicle/Motor van oA
Fizture and Fitting HEH

| Expenses such as,

() Electricity e

oA

(k) Eent _—

- {c) Water balls oA
() Transport b A
Drawingis) XXX
Creditor(s) HHH
Debtor(s) HEH

@ Discount allowed EEE |
Interest or commizsion received XN
Zash in hand or at Banl XXX
Dpening stock HEX
Discount recerved HEH
Eeturn inwards XXX
Eeturn outwards XA

Carriage inwards N\ HEH
Carriage outwards HHX
Ead debts HEH
Loan from Bank EHH
Total ba' s b'a's s

Example 8.5

Prepare the trial balance for Wasandunga Traders in Example 8 2.

Solution
Firat, balance the accounts of Wasandunga traders as follows:
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CASH ACCOUNT (1)
Dr Cr
Cate Farticulars | Folic | Amount | Date Farticulars | Folio | Amount
2018 2018 100 000
August 1 Capital PWIZ 500000 | August3 | Furnitwe | GL3
Anguat & Bales GLS 30000 | August4d | Purchases | GL4 | 20000
August | Masalo SL& 20000 |Augustd | Rent GL& | 0000
13 |
Augnat 11| Hectricity | GL7T | 10000
August 14| Trawings | PVLS | O 000
August 15| Juma PL 10 30000
August 31 | Balance | cfd 2770 000
S50 000 S350 000
septl  Balance (bid 270000
PRIVATE LEDGER
CAPITAT ACCOUNT (2)
Dr Cr
Date | Particulars | Folio | Amount |Date |Particulars Folio  Amount
2018 2018
Ang 31 | Balance cfid 200000 | Augl  Cash CA 1 500000
S0 D00 | S00 000 .
meptl | Balance bid S00 000
DEAWINGS ACCOUNT (%)
7~ _ Lr
Date Farticulars | Folio - Amount | Date Farticulars | Folio | Amount
2018 2018
Aug 14| Cash CAL 70000 | Aug31 Balance  cfd 70 000
T0 000 70 000
=ept 1l | Balance bfd O 000
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GENERAL LEDGER
FUENITURE ACCOUNT (%)
Dr ' ' cr
[tate Farticulars | Folio Amount | Chate Farticulars | Folio | Amount
2013 CAl 20132 cid
Aug 3 | Cash 100000 Aug 31 | Balance 100 000
100 000 100 000
==pt 1 | Balance b/d
100 000
PURCHASES ACCOUNT {h
Dr Cr
Diate Patrticulars | Folio | Amount | Date Farticulars | Folio [Amount
2013 2012
Aungd | Cash CA1 20000 | Aug 31 | BEalance cfd 120 000
Aug 5 | Bupe FL 11 40000 = |
Aug 10 | Juma FL 10 &0 000
120 000 120 000
meptl | Balance bid 120000 o
SALES ACCOUNT (5)
In Cr
[ate Farticulars _ 1_3_050_ [ﬁmount _ Diate I Farticulars | Folio | Amount
2013 2018
Aug 31 Balance ofd 170000 Augé  Cash CAL1 30000
Augs  Masalo mLE 50000
Aug 12  Peter SL12 20000
170 000 170 000
Sept 1 Balance bid 170 000

ol
_| | ®
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RENT ACCOTNT (6)

D Cr
Late Farticulars | Folio | Amount | [Thate Farticulara | Folio | Amount
2018 2018
Augé | Cash CALl 50000 | Aug3l Balance oid S0 000
30 000 S0 000
meptl | Balance | bid | 20000
ELECTEICITY ACCOUNT {7
Dr Cr
Diate Particulars | Folio | Atmcunt | Date | Particulars | Folio  Amount
2018 2018
Aug Aug
1 Cash Al |10000 |31 Balance |cid 10000
10 000 10 000
Sept 1 | Balance | b/d | 10000
PURCHASES LEDGER
BUPE ACCOTUNT (11
Dr Cr
Late Farticulars | Folio | Amount | Date Particular | Folio | Amount
20E 2012
Aug3l  Balance c/d (40000 | AugS  Purchases |GL 4 40000
0 D00 10 000
meptl  RHalance | bed 40 000
JTUhLs ACCOUNT (10)
D r
Chate Farticularz  Folio | Amount | Date Farticulars | Folio | Amount
2018 2018
Aug 15 | Cash CAL 30000 | Aug 10 Parchases | GL4  &0,000
August|Balance | c/d 30000 | |
31
&0 000 G0 000
Sept 1  Balance |bid 20000
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SALES LEDGER
WA SAT.O ACCOUTNT (B)
Dr Cr
Date | Particulars | Folio | Amount | Date Particulars | Folio | Amount
2015 2015
Aug s | Bales CGLS | Sooo0 Aug 13 Cash CA L | 20000
Aug 3l Balance afd 30000
S0 000 S0 000
Sept 1 | Balance bid 30000
PETEE ACCOUNT (12}
Dr Cr
Date Particulars  Folio | Amount | Date Farticulars | Folio | Amount
2018 2018
Ang 12 | baleg GLS | 20000 Ang 31 | Balance cfd S0 000
_ S0 000 N 20000 |
@ meptl | Balance  b/d Q0000
Then the trial balance compnses of balances of all accounts.
WASANDUNGATRADERS
TRIAL BALANCE ASAT 31 AUGUST 2018
Matne of account L Cr
Capital SO0 000
Cash 20000
' Furniture 100000
Purchases 120000
sales 1770 000
'Rent 50000 [
Electricity 10000
Drawings 70000
Creditors: Bupe 40000
' Tutria 30 000
| Debtors: Masalo 20000
Peter o0 000
T40 000 T40 000

I
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Example 8.6

On 17 July, 2017, MNeema atarted a business with the capital in cash of
Tsh 1 000 000 and made the following transactions,

Tuly 2 Purchased goods for cash Tsh 700 Q00
Tuly 3 Sold goods for cash Tsh 500 Q00
TIuly & Purchased goods for cash Tsh 300 000
JulvwlD Bought goods for cash Tsh 235 000
July 15 Faid cash for rent Tsh 110 000
July 26 Faid cash for wages Tsh 55 000

Tuly 28 Sold goods for cash Tsh 310 000

Use these tranzactions to prepare the accounts, balance them and hence prepare
the trial balance.

Solution
@ MNEEMA™S CASH ACCOUNT (1)

Ot Cr

Drate Farticulars  Folio | Amount Date Particulars | Folio | Amount
2017 2017

Julv 1 | Capital FWLZ | 1000000 | Julvz | Purchasss | GL3 | 700000
Julv3 | Bales GL4 S00000 | July® | Purchases | GL3 300000
July 23 | Sales - L4 310000 | July 10 | Purchases | GL3 .235 oo

Jul y15 | Rent GL5 110000
Tuly 26 | Wages GLE 55000
July3l |Balance | eid | 410000
1810 000 1810 000
Augl Balance | bid 410000

| @ T
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PRIVATE LEDGER

I Or
Cate Parioulars | Felio | Amount Date Partionlars | Folio | Amount
2017 2017
Julw 21 | Balance i 1000000 Julvl | Cash CAL | 1000000
IR LRI IRLLIRIIL]]
Augl | Balance kd 1 000000
GENERAL LEDGER
PURCHASES ACCOTUHT (3
Dr Cr
[ate Farticulars | Folio | Amount | Date Farticulars | Folio | Amount
2017 2017
& July2 | Cash CAL1 700000 July 31 Balance afd 1235000
July & | Cash CAT 300000 Y
Tuly 10 | Cash CA1 235000
1235000 1 235 000
= Augl | Balance bid 1235000
=
SATES ACCOUNT (4)
Dr Cr
Cate BPatticulars | Folio  Amount | Cate Farticulars | Folio | Amount
2013 2017
July 31 | Balance cid 210000 |July3 | Cash CAL1 | 500000
£y Julv22 | Cash CAL1 310000
§10 000 810 000
Augl | Balance bid 210 000

CAPITAL ACCOUNT (2)

I

®
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EENT ACCOTUNT (o)
Dr Cr
Date  Partiulars | Folio | Amcunt | Date [ Farficulars | Folio  Amount
2017 2017
Julv 15 Cash cal | 1000 | July3l | Balance afd 1100000
1.0 000 110 0
LAug 1l  Balance bdd 110000
WAGES ACCOTNT (&)
Dr r
Date Farticulars  Folio | Amount  Date Farticulars | Folio | Amount
2017 2017
Tuly 26 Cash (CALl 55000 July31l Balance (ofd 55000
55 000 55 000
Augl | BRalance bid 55000

The Trial balance from MNeema's business is as follows:
MEEMA™S TRIAL BALANCE AS AT 31 JULY, 2017

| WAT 7DD WEVA dd 0]

Acoount name Dr Cr
Cash 410000
Capital 1 000 000
Purchaszes 1235000
sales 210000
Rent \ ' 110000
Whages 55 000
1 810000 1 810 000

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I
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Activity 8.3: Preparing a trial balance from the given data

L. >

1. In pairs, record the following transactions in respective ledger accounts,
close them and exfract the trial balance.

June 1, 2018 John started a business with capifal of Tsh 3 Q00000
June 7, 2012 Bought goods in cash for Tsh 1 200000
June 12, 2012 Faid cash for Transport Tsh 200 000
June 15, 2018 Sold goods in cash Tsh 200 000
June 20, 2018 PFaid wages for cash Tsh 200 0o
June 24, 2018 PFaid rent for cash Tsh 150 000
June 26, 2018 Sold goods for cash Tsh 00 000
June 28, 2018 Bought goods for cash Tsh 700 000
June 22, 2018 Hold goods for cash Tsh 300 000
June 30, 2012 Paid cash for advertisement Tgh 200 000

2. Exchange vour wortlkl in pairs, assess the procedures used by others and
provide recommendationa for improvement of the worle, where necessary.

3. Use the feedbackto parti cpatein class discussion on the process of prepanng
a trial balance.

Activity 8.4: Preparing a trial balance

|- >

In a group, perform the following tasks:

1. At vour home, vou live with parents and other relatives who in one way
or ancther engage in business. Each student from the group, collect 10
transactions from any of your relative who own business.

2. Usetransactions from three different businesses, record the ransactionsin
regpective ledger accounts and close them.

3. Exfract the trial balance in each business.

4. Compare the accuracy of fransaction records among the three types of
busineszeas.

5. Share yvour work with others through class discussion.

WAT 7DD WEVA L ed Dds L =R VR
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1. Mwanane started a business on 17 May, 2005 with a capital in cash of Tsh

4 000 000,
May 2 Bought goods for cash Tsh 1 500000
May 3 Bought furniture for cash Tsh 200 000
May & mold goods for cash Tsh 1 500000
May 10 Cash purchases Tsh &00 000
May 12 Faid rent for cash Tsh 100 000
May 15 Cash gales Tsh 200 000
May 17 Faid transport for cash Tsh S0 000
May 20 sold goods for cash Tsh 200 000
May 25 Paid salary for cash Tsh 100 000
Eecord these transactions in the respective ledger accounts and extract a trial
balance.

2. Eecord the following transactions in the cash account, post the transactions
in respective legder accounts and then prepare a trial balance.
Cin 17 March, 2004 Latifa started a business with the capital in cash of

@ Tsh 250 000,

March & Hought office machines for cash Tsh 75 000
March 9 Bought goods for cash Tsh 100 000
March 12 Faid wages for cash Tsh 7 500
March 15 =old good for cash Tsh 42 500
March 20 Received loan from bank in cash Tsh 100 000
March 24 mold goods for cash Tsh &0 000
March 27 Faid electricity bill for cash Tsh 22 200
March 30 Faid rent for cash Tsh 15000

3 Mra Chakubanga started a business on February, 15% 2005 with a capital

in cash Tsh 1 055 000
February 16 Bought goods for cash Tsh 500 000
February 18 Bought shelves for cash Tsh 25000
February 19  =old goods for cash Tsh 450 000
February 20 Purchases for cash Tsh 400 000
Febrmuary 21  Sold goods for cash Tsh 700 000
February 25 PFaid rent for cash Tsh 150 000

Eecord the given transactions in the reapective ledger accounts and extract a

trial balance.
& —TT
H) |
®
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4. Michael atarted hiz business on June 1, 2013 with a capital Tsh 200 000, Use
the following transactions to extract a trial balance from Michael s business.

Iune 2 Bought gooda for cash Tah 400 000
Tune 3 PFaid transport services Tsh 150 000
June 4 =old goods for cash Tsh 400 000
June & (Cash sales Tsh 100 000
Tunell Purchased gooda for cash Tah 180 000
Tunel? Paid salary for cash Tsh 28 000

Tune 20 Bought goods for cash Tsh 150 000
Tune 22 Cash sales Tsh 200 000
Tune 25 Faid rent for cash Tsh 50 000

June 26 Cash sales Tsh 250 000
Tune 29 Bought stationety for cash Tsh 10000

5. Mjia Panda Traders started a business on April 1, 2005 with a capital in

cash Tsh 2 675 000
April 2 Bought goods for cash Tsh 1 500 000
April 3 Bought furniture for cash Tsh 305 000
April 4 Purchases shelves for cash Tsh 2770 000
April & Sold goods for cash Tsh 1 300 000
April 9 Paid wages for cash Tsh 54 000
April 12 Cash purchages Tsh 342 000
3 April 13 Sold goods for cash Tsh 511 000
r: April 16 Paid rent for cash Tsh 114 000
April 20 Bought goods for cash Tsh 425 000
3 April 25 Cash sales Tsh 455 000
April 27 Paid salary for cash Tsh &7 000

Eecord the above transactions in a cash account and poat the entries to reapective
ledger account hence prepare a trial balance.

Financial statements

Thege are statements prepared at the end of a trading period for the purpose of
finding the profit or loas generated by a business as well as to show the financial
position of the business. A financial statement comprises of two statements which

WAT DD WEVA L edd D
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are; the income statement (rading, profit, and loss accounts) and statement of
financial posifion (balance sheet). Generally, financial statements are prepared in
order to assess the performance of the business.

Income statement {Trading, Profit and Loss accounts)

An income statement 15 a statement prepared at the end of the trading period in
order to determine the grozs proflt or gross 1oss and net profit of net loas generated
by a business. Income statement has two sectiona which are trading, and income
and expenses.

Trading section i3 uzed to determine the groas profit of gross 1033 generated by a
tuziness by comparing the sales and cost of goods sold. On the other hand, income
and expenses section iz used to find out the net profit or net loas by comparing the
income and the expenses incurred by a business within a vear,

Terms used in income statements

Sales and purchases

Thege are transactions between two or more parties in which the seller receives
money and the buver receives tangible or intangible goods or services,

Inventories (stocks)

Inventories are gooda available in the business for rezale within a trading period.
Thers are two types of inventories namely, opening inventories and closing
inventories.

Cpening inventories are goods available in the business for resale at the beginning
of the trading period. On the other hand, closing inventories are goods available
in the buasiness for regale at the end of a trading period.

Carriage
It i the cost of transporting goods from one place to another. There are two types
of carriages namely, carriage inwards and carriage oubwarda.

Carriage inwards

Carriage inwards i3 the cost of transporting purchased goods from the supplier o
the trader's premizes. It should be added to purchases costs of the goods bought.
Usually thia i3 done in the trading section of the income statement.

m
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Carriage outwards

Carriage oubwards 13 the cost a business pavs to deliver purchased goods to the
customer s premises. In this case, carriage outwards are expences to the business
and should be recorded as expenszes in the income and expenses section of the
income statement.

Returns

This i3 the act of sending back goods to a seller by a buyer due o some reasona.
much reasons include but not limited to goods expired, damage in transit, and
supplyving gooda contrary to the agreement There are two types of returns namely
return inwards and return outwards.

Eeturn inwards (return on sales)
These are gooda sent back by a customer to the business. Eeturn inwards are shown
as a deduction from the sales in the trading section of the income statement.

Eeturn outwards
These are gooda gent back by the buainess to the creditors or suppliers. Eeturna
outwards are shown as deductions from purchases in the frading section of the
income statement

Income

Income i3 3 gain received by the business from different aources such as a gross
profit generated by business, discount received after paying the commodity bought
from a supplier, and commission received from another business. Generally,
whatever the buginess receives as payment i3 an income.

Expernses

Thege are costs incurred by rinning a busineas in a day fo day activities of the
tuziness. Examples of the expenses are; paying wages and salaries, franaport, rent,
bills and groass loaa.

Discounts

It iz 2 common practice in business to deduct a certain percentage from the price
of a commodity. Thua a discount iz a reduction in the original price of a good.
Thete are two types of discounts; frade discount and cash discount.

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I
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Trade discounts

These are much larger deductions which are allowed to buyers who purchase in
large quantities. A trade discount i3 offered irrespective of whether the goods are
bought on credit or not. Trade discounts normally appears during the calculation
of the price of a commodity bought.

Cash discounts

In order to prompt customers fo aettle their accounts, cash discounts are uzually
offered. This means that a business will accept a lower sum in full settlement
provided thatthe payment i3 made within a short period. There are two categories
of cash dizcounts, namely, discount allowed and discount received.

Discount allowed

A business may allow cash discount to its customera. Thia allowance i3 offered
to encourage debtors to settle their accounts in tme A discount allowed i3 the
expense of the business and itis treated as an expense to the income and expenses
section in the income statement.

Discount received

@ In the same manner, cash discounts mav be received by the business from the
suppliers. Thiz allowance iz offered by suppliers {or creditors) to the business for
payments setfled in time. Adiscount received i3 an income to the business and i3
recorded as an income to the income and expenses section of the income statement.

Gross profit and loss
Groass profit is caleulated in the trading section of the income statement by taldng
the excess of sales over the cost of gooda sold during the trading period. If the
sales excead the cost of goods sold, it i3 a gross proflt and if the cost of goods
aold exceeds sales, itis a gross logs. That iz, gross proft ia caleulated as followrs:
Gross proflt = Sales — Costof goods sold.
Gross loss on the other hand is calculated as follows:
Gross loss = Cost of goods sold — Sales.
Coat of gooda aold iz given by
Cost of good sold = Cost of goods available for sale — Closing stock
But, Cost of goods available for sale = Opening stock 4+ MNet purchases.

m i
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Net profit and loss
Met profitis the excess of income over the expenses, thatis, the difference between
income and expenses of the business. If the income i3 less than the expensas, then
there will be a net loaa. MNet profit and loss are caleulated as follows:
Met profit = Income — Expenses.
Met loss = Expenses — [ncome.

Determination of gross profit or loss using income statement

Income statement 13 one of the approaches used in determining the gross proff
and loss generated by a business. [tis prepared based on the following structure:

INCOME STATEMENT AL AT DAY/ MONTH/ YEAE

sales XX
Less Eeturn inwards EEE
Idet zales XXX
Less Cost of goods sold

Opening stock HEH

@ Add: Purchases bAoA

Add: Carnage inwards EXE XX

Less: Eeturn outwar ds HHHE

et purchases XXX

Cost of goods avalable

for sale HEX
Less: Clossing stock A oA
Gross profit or Loss oA

~

Cn 317 December, 2017, MMafuni's accounts disclosad the following information:

Purchases Tsh 200 000:
males Tah 400 000,
stock on 17 January, 2017 Tsh 20 0o
mtoclkc on 319 December, 2017 Tsh S0 000,

show the income statement for the year ended 31% December, 2017

WAT T3 D WEVA dd 210
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Mafuru’s income statement for the vear ended 31* December, 2017
sales 400 000
Less . Costof goods seld
Opening stock a0 000
A dd Purchases 200 000
Cost of goods availale for sale 280 000
Less: Closing stock 20 000 120 000
Gross profit 210 000

Activity 8.5: Preparing an income statem ent

L i

1. In pairs, use the following transactions from Rashid's business to prepate
Fashid’s income statement for the vear ended on 317 December, 2015,

Opening atock on January 17 2013 Tah 480 000

Cloging atock on December 312 2019 Tah &E0 000
@ Purchages Tah 4 350 000

males Tsh & 000 000

2. Share with vour collegue the procedures you used in preparing Eashid’s
income statement
3. Present yvour final worlk to the rest of the class through discussion.

Activity 8.6: Preparing an income statement from self collected data

L™ -

1. Usetranzactions collected in Activity 2 4 or collect new set of transactions
from any source of your choice and prepare an income statement ata given
period of time.

2. Share the procedures you used in prepanng the inoome statement to your fellowe.

3. Present the prepared income statement to the rest of the class for further
digcussion and inputs.

Determination of net profit or loss using income statement
Tuat like groga profit and 1oss, net profit and losa can be calculated from an income

atatement. The income atatement for net profit and logs is prepared based on the
following structure:

WAT DD WEA L dd 31
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Income statement as at date/m onthivear

Income HEH
Less: Expenses b A
et profit or loss EXH

Example 8.8

Use the following information to prepare an income statement for the year
etided 317 December, 2015,

Gross profl Tsh 220 000
Electricity Tsh 220 000
Printing Tah 360 000
General expenses Tsh 290 000
malary Tsh 240 000
Interest received Tsh 120 000
Solution
@

Incotme statetnent for the yvear ended 31 December, 2015
Income
Gross profit #280 000

Interest received 120 000

Total income 1 000 000

F: Less: Expenzes

i_ General expenses 290000

@ salary 340 000

Electricity 220 000

Painting 260000
Total expenses 1210 000
et loss 210000

Example 8.9

Prepare the income statement from the following transactions.
31.12 2016 — Total purchagses Tsh 2 500 000
31,12 2016 - Total sales Tsh 5 500 000

| i
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Solution
Income statement for the year ended 31 12 2016

Sales 5 500 000
Less: Costof goods seld

Purchases 2 500 000
Gross profit 3000 000

Example 8.10

Uzing the following trial balance of Tatn PLC, prepare an income statement for
the vear ended December 31 2016

Particulars Dr Cr

mtock on 14122016 236 800

Carriage outwards 20 000

Cartiage inwards 31 000

Feturns inwards 20 500

Feturns outwards 32 200
@ males 1 860 000

Purchases 1187 400

malaries and wages 386 200

Fent and Rates 30 400

Inaurance T 800

Motor expenses & 400

Office expenses 21600

Lightining expenaes . 16 &00

General expenses © 31400

Premises and equipment 500 000

Motor vehicles 180000

Fizture and fittings 35000

Debtors 389 600

Creditors 173 100

WWater billa A8 200

Drawrings 120000

Capital _ 1263 600

3328 900 3328900

Additional information: Stock at December 31 2016 was Tsh 294 &00.
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Solution

®

INZOME STATEMENT FOE THE YEAE ENDED DECEMEEE., 2021

malea

Laza  Eeturn inwards

INet

galeg

Leas  Cost of goods sold
Cipening stoclk

Add: purchazes

Add: Carriage inwards
Less: Eeturn outwards
IMNet purchazes

Cost of goods available
forsale

Less: Clozsing stock
Groas profit or Loss
Lesa Expenzes
Carriage outwards
malaries and wages

Eents and rates
Insurance

MMotor expenses
Office expenses

Lighting expenses
General expenses
Total expenses
Met profit

Example 8.11

Cipening stock at 1#* January, 2005
Closing stoclk at December 317, 2015 Tsh 26 700
Tsh 219 200

Met purchaszes in 2015

WAT 73D WA dd D12
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1 860 000
20 500
1 835 500
236 00
1187 400
31000 1218400
32200
1 186 200
1423000
294 600 1128400
F11 100
20 000
386 200
30 400
7 il
66 400
21 600
16 600
31400
580 400
130700
Tsh 34 500
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Gross proflt made- up Tsh 138 550
Expenses for the vear Tsh 45 200

IJse the given information to find:
fa) Costof goodssold (b Average stock
() =ales (d) Met profit

Solution
{a) Costof goods sold = Opening stock + MNet purchase — Closing stock
= Tsh 34 500 + Tsh 219 300 — Tsh 26 700
=Tsh 227 100
Therefore, the cost of goods sold was Tsh 227 100

Opening stock + Closing stock
(b Awverage stock = RISV LS 5 OEILE STOC

Average stock _ Tsh 34 500 ; Tsh 26700

= Tah 30 &00
Therefore, the average atock waz Teh 30 &00.
@ () males Cost of goods sold + Gross profit
= Teh 227 100 +Tsh 138 250
= Tah 365650
Therefore the sales was Tsh 365 630,

(dy Met profit = Gross profit — Expenses
= Tsh 138 550 — Tsh 45800

= Tsh 92 750

Therefore, the net profit was Tsh 52 730,

1. On I#January, 2014, Mnvangaa Trader, commenced a business with capital
i1 cagh of Teh 10 000 000, Eecord the following transactons in cash
account, complete double entry, exfract a frial balance, and prepare the
income statement.

Janz Bought goods for cash Tsh 5 000 000
Janz Bought furniture for cash Tsh 1 000 Q00
Jan 3 mold goods for cash Tsh 4 000 000
@ —TT
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Ian 3

Ian 5

Tan 7

Tan 10
Ian 12
Ian 15
Tan 17
Jan 18
Tan 23
Ian 25
Ian 27

mold goods on credit to David which cost Tsh 1 000 000

Faid tranaport for cash

Eeceived cash from Dawvid
Bought motor vehicle for cash

Faid wages for cash
Faid rent for cash
Cash purchases

Cash salea

mold goods for cash
Eought goods on credit from Hangida

Faid cash to Hangida

Tsh 100 000
Tsh 500 000
Tsh 2 230 000
Tah 777 000
Tsh 300 000
Tsh 1 834 000
Tsh 2 500 000
Tsh 1 450 000
Tsh 400 000

Teh 200 000

Mote: Cleosing stock on January 31%, 2014 was Tsh 255 000,

2. Use the following trial balance to prepare an annual income statement for

JZM Trading Company

JZM Trading Company Trial Balance as at 31% August, 2019

2

L
o
[l

=
i
l::'J
oo
L
L

Name of account Dr Cr
Capital 51 200
' Clash 34 000 |
sales 63700

Purchaszes 22 500
. Opening stock 900

& dvertizement 2000

Office expenses 5000
:Transport 2000

Machinery 4000

Debtors 2 250

Creditors 427700
Bank 78 500 |
| 157 750 157 750

HMote: Closing stock on 21 August 2019 was Tsh 7 400,

WAT 73D WA dd D
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3. From the following frial balance of MNjia Panda Traders, prepare income
statement as on 317 December, 2017

MIIAPAWDA TEADEE'S TRIAL BALANCE AS AT 31" DEC. 2017

Account name Dr | Cr
Capital 2 675 000
Cash 1900 000 |
Furchases 2274 000
Rent 114 000 |
Furniture 205000
Shelves 270 000 |
Sales |2 309 000
Salaries 67 000
Wages 54000 |

4 984 000 ' 4 984 000

Mote: Closing stock on 318 December, 2017 was Tsh 100 000

Statement of financial position ( Balance sheet)

A statement of financial position iz a statement which shows the efficiency of a
business az at a certain period. Usually, itis prepared at the end of the trading period.
It shows the capital, assets, and liabilities of the business. The basic accounting
equation states that, assets equal to the sum of liabilities and capital, that i3,

Aszsets = Liabilities 4+ Capital.

Assets
Aaszets are properties or anything of value posaessed by a business. There are two
categories of azzets which are; non-current assets (fixed assets) and current assets.

Non current assets

These are assets owned for more than a year for the purpose of creating future
income. Examples of non-current agsets are land, buildings, plants and machinery,
motor vehicles, fumiture and fhire, and fHnga.
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Current Assets

Theze are azgets held in a business for a short period uauall v within a vear They are
either in form of cash orare easily convertible into cash in short period. Examples
of current agsets are atock at close, debiors, cash in hand, and cash at banlc
Liahilities

Aliability i3 any amount of which a business i3 legally bound to pay Itis aclaim
by an outsider on the assets of the business. Liabilities can be classified as long
term liabilities and short term liabilities (current liabilities). Long term liabilities
are buzinesa debts which are pavable at a period longer than a vear. For example,
a loan from a bank. Short term liabilities are the short term debts of the business

pavable within a vear. For instance, creditors and bank overdraft.
Capital

Thiz iz the amount invested by the owner to sfart 2 business. There are four main

types of capital which are equity, loan, fxed, and workdng capital.

@ Equity capital is a capital invested by the owner together with any proflt made.
Loan capital on the one hand i3 an amount borrowed to start a buziness, contrary
to the fed capital which i3 the worth value of all fixed assets. Worldng capital
on the other hand 15 the capital obtained by taking the difference between the fotal

current asaets and total current liabilities. It i3 given by the formula.

Wotling capital = Total current assets —Total current liabilities

Preparation of a statement of a financial position

Whet preparing the statement of financial position, it i3 neceasary to include the

following:

i1 Title of the statement which include name of the tusiness, name of statement,
and date at which a statement 15 prepared.

(i1} Aszzets of the business which include non-current assets and currents assets.

(i) Liabilities of the buainess which involve long term liabilities and short term
liabilities.

fiv) Chner’s capital section.

WAT 7DD WEVA L dd 1A L =R VR
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Astructure of a statement of financial position 15 as follows:

NAME OF COMPANY-STATEMENT OF FINANCIAL POSITION

T

DATE/MONTH/Y EAR

Mon current agsets (Fixed assets)

Buildings
Furnitures
Total non-current assets

Current Asseta
mtocks

Debtora

Cash

Banl

Total current assets
Total asgets

Leaa: Liabilities
Long term liabilities
Loan from bank
short term liabilities
Creditora

Banl: overdraft
Total shott term liabilities
Total liabilities

Financed by .
Capital

Add: Net profit or less net loas
Lesza: Drawings

WAT DD WEVA L ed 219

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I

EolEE

[ 8

@ T

®

L =R VR

328/405



1/19/22, 4:49 PM

k

o
0
e
P
—
=
Hou
A
L

H

ey

Example 8.12

Find the capital and prepare statement of financial pogition as on 21/12/2016
from the following information {in Tsh):
Loan from bank

Cash

Banlk
Creditors
Debtora
mtock
MMachinery
Motor wan
Buildings

Eanl overdraft

Solution

https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

1 500 000
30000
26 000
150 000
120 000
140 000

1 000 000
400 000
600 000
35000

Capital = Total assets — Total liabilities

Total Azzets (Tsh)

Cash

BEank
Liebtors

Stock

Machinery
Idotor Van
BEuildings

Total

Total Liakilities (Tsh)

Creditors

Eanl ofverdrafts
Loan from Banle

Total
Thus,

30000

86 000

120 000
140 000
1000 000
400 000

+ 600000
2 376 000

150 000
35000

+1 000 000
1 685 000

Capital = Tsh 2 376 000 —"Tsh 1 £285 000
= 'Tsh 651 000

WAT 7DD WEVA L ed 22

Therefore, the capital ia Tsh 6391 000,
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STATEMENT OF FINANCIAL POSITION AS AT 31T DECEMEEE, 2016
Mon-curtent agsets (Flxed asgefs)

Buildings £00 000
Machinery 1 000 000
MMotor van 400 000
Total non-current agaets 2 000 000
Current Asgefs

atocks 140 000

Lebtors 120000

Banlt 86 000

Cash 30 000

Total current asseta 276 000
Total aszets 2376 000

Less: Liabilitieg
Long term liabilities
Loan from bank 1 500 000
@ shott tertn liabilities
Creditora 150 000
Bank overdraft 25000
Total short term liabilities 185 000
Total liabilities 1 &85 000
£21 000

Financed by
Capital 631 000

| @ —TT
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Example 8.13

The following list repregents the assets and liabilities of Mwajuma’s business as on
217 Diecember, 2016

Creditora Tsh 100 000 Cash in hand Tsh 15000
Bank overdraft Tah 50 000 Furniture Tah 42 000
stock Tsh 85 000 Capital Tsh 392 000
Premises Tsh 250 000

Debtors Tsh 150 000

Uze this information to find:
(a) Total current asaets

(b Total current liabilities
(c) Worlking capital

(d) Total fxed assets

sSolution
(a) Total current agaets
= Atock + Debtors + Cash 1n hand
@ = Tsh 85 000 +Tsh150 000 4+ Tsh 15000
=Tsh 250 000
Theref ore, the total current agsets was Tsh 220 000,

(b Total current liabilities
= Creditors + Bank overdraft
= Tgh 100 000 + Tsh 50 000
= Tgh 150 000
Therefore, the total current liabilities was Teh 150 000,

2

L
o
[l

=
i
l::'J
oo
L
L

{c) Worlking capital
= Total current assets — Total current liabilities
= Tsh 250 000 —Tsh 150 000
= Tsh 100 000
Therefore, the total working capital was Tsh 100 000

{d) Total fzed assets
= Premizes + Furniture
= Tsh 250 000 +Tsh 42 000
= Tsh 292 000
Therefore, the total fized assets was Tsh 292 000,

| | WAT | T WA, e @ R
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WA TUMA™S STATEMENT OF FINANCIAL POSITION ASAT 315T DEC, 2016
Mon-current assets (Fized assets)

WAT 7DD WEVA L edd 220

Premmises 250 000
Furniture 42 000 292 000
Current Aszets
mtock 825 000
Debtora 150 000
Cash 15000 250 000
Lesa: Current liabilities
Creditors 100 000
Banlk overdraft S0 000 150 000 100 000
392 000
Financed by
Capital 392 000

Interpreting information from the statement of fimancial position

The information from the statement of financial position should be analysed and
interpreted to reveal the uzeful information to the internal and external uzers. The
nzers of the financial statements are ownera of the business for making decisiona
on mattera of the business, government (tax inapectors) for tax purposes | financial
inatitutions for providing the financial credits to the traders, prospective investors
(prospective partners) for joining in the business, and creditors for guarantesing
credita to the tradera. Analvaia of the statement of fnancial position i3 done by
considening several factors such as the worldng capital {circulating capital), current
ratio, quick ratio and other ratios.

{a) Working capital
[tiza capifal obtained from the difference betureen the total current assets and
total current liabilities.
Working capital or circulating capital is given by

Workdng capital = Current asaets — Current liabilities.

{by Current ratio
Current ratio measures the ability of the business to pay the current liabilities
out of the current asaets. If the answer 18 one and above, the current asseta are
capable to pay current liabilities.

Current ratio — — —urrent assets

Current liabilites

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I

“;’ T T

L =R VR

332/405



1/19/22, 4:49 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

- ® [ I (]

(o) Quick ratio (Acid test ratio)
Quick ratio (Acid test ratio) measures the ability of a business to pay current
liabilities by uzing current assets while excluding stock which i3 not cash. The

quick ratio i3 given by the following formula.
Quick ratio = Current assets — Stock

Current labilities
ple 8.14

The following listrepresent assets and liabilities of Mwajuma’s business as on
31 December, 2016

Creditors Tah 100 000 Cash in hand Tsh 15 000
Banl overdraft Tsh 20 000 Furmniture Tsh 42 000
atock Teh 85 000 Capital Tsh 292 000

Premizez Tsh 250 000
Debtors  Tsh 150 000
Uze this information to find:
fa) Total current assets.
(b Total current liabilities.
i) Worlking capifal.
@ () Total fmed assets or Total non-current assets.
{e) Current ratio,
(f1 Acid testratio.

Solution
{a) Total current assets
= mtock + Debtors + Cash in hand
= Teh 85 000 + Tsh150 000 + Tah 15 000
= Tsh 250 000
Therefore, the total current assets was Tsh 250 000
{by Total current liabilities
= Creditora + Banle overdraft
= Tsh 100000 + Tah 50 000
= Tsh 150000
Therefore, the total current labilities was Tsh 150 000
() Working capital
= Tiotal current assets — Total current liabilities
= Tsh 250 000 —Tsh 150 000
= Teh 100 000,
Therefore, the working capital was Teh 100 000
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(dy Total fIed assets or Total non-current agaets
= Premizes + Furniture
= Teh 250 000 + Tsh 42 000
=Tsh 292 000,
Therefore, the total fTxed assets was Tsh 292 000,

: Current assets
e Chrrent ratio = SERo
® Current liabilities

_ 250000
150 000
=16

Therefore, the current assets of the Mwajuma’s buziness 13 capable to pay the
current liabilities of the business.

- . Churrent agsefs — Stocks
4 e el = =S e s

_ 250000 — 25 000
a 150000

_ 165000

~ 150000

=11
@ Thus, the acid teat ratio was 1.1
Therefore, the current aszets excluding the stock of the Mwajuma’s business
Was capable to pay the current liabilities of the businesa.

Exercise 3.4

1. Prepare a balance sheet as at 31% January, 2002 by using the following

information:

Capital Tsh 300 000

Furniture Tsh 80 000

Cash in hand Tsh 160000

Met profit Tsh 240 000

Machinery Tsh 200 000

stock (closing) Tah 100 000

Lrawings Tsh 40000

Land and buildings Tsh 180 000

Loan from NME Bank Tsh 120000

Debtors Tsh 140000

Creditors Tsh 100 000

Banlk overdraft Tsh 140 000

T T
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2. Juma had an opening stock of Teh 200 000 and his net purch
Tsh 220 000, Find the cost of goods sold.

4 If Ashura’s business had an opening stock of Tsh 500 000 and a
stock of Tsh 1 200 000, what was the closing stock for her busi

Chapter summary

1. Double entry syetem descnibes the procedures to uze in the p
recording the financial transactions to the ledger accounta.

M1 1 1 1

lne \.-\."J.J.\.-\.-l.r':. \.u'.- a :.u..a.l. Calanaes 11\.—11.»:1: Lo record dﬁblt aﬂd Cfedit

[

as a summary of all accounts and checldng the arithmetic accur:
double enrty records.
4 Income statement 13 used to find groas and net profit or losa, that

1. Gross profit = Met zales — Cost of goods aold
i1, Gross lozs = Cost of goods sold — Met sales
i, Met profit = Total income — Total expenges

@ iv.  Met loss = Total expenses — Total income
v. Costof goods sold = Costof goods available for sale — Clos
vi. Costof goods available for sale = Cpening stock + MNet purch:
il Met purchazes = Purchagses + Carriage inwarda — Eetum

_ Opening stock + Closing Stock

vill, Average stock 5
iz DIMNet zales = Salez — Return inwards
4 Sfatement of financial position (Balance sheet) i3 a statement ahe
progreas of a buainess. [t helps a business peraon to know the «
of the busineas.
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Revision exercise

1. (a) Explain an advantage of double entry bookkeeping over aingle entry
bookleeping.
{b) Give three accounts that would be kept in the general ledger
2. The ¥ Traders had the following transactions on June, 2019, Foat the
trangactions in the relevant ledgers, balance the accounts and prepare a
trial balance.

Tune 1:
Tune 2.
Tune 4
June o
Tune =
Tune &:
Tune 10:
Tune 13:
Tune 1%
Tune 20
Tune 21:
Tune 25
Tune 30

mtarted business with capital Tsh 500 000
Bought furniture for cash Tsh 100 OO0
Purchased goods for cash Tsh 20 000

Bought goods from John on credit Tsh 40 000
mold goods for cash Tsh 30 000

Faid rent Tsh 5 000

mold goods to Tuakali on credit Tsh 56 000
Bought goods from Masoud on credit Tsh 60 000
Faid electricity bill in cash Tsh 10 000

=old goods to All on credit Teh 20 000
Received cash from Juakali Tsh 20 000
Withdrew cash for peraonal uge Tsh 70 000
Faid cash to Masoud Tsh 30 000

3. The following information i3 a part of a certain income statement:

Cpening stock at 15 Jan, 2014 Tsh 3 000 000
Closing stock at 317 Dlec, 2014 Tsh 2 Q00 o0
Met purchases in 2014 Tsh 20 000 000
Gross profl Tsh 10 200 000
reneral expenses for the year Tsh 4 000 000

Uze the information to find:
fa) Costof goods aold
(b)  Average stock
ey SHales
(dy  MNetproft

WAT 7DD WA d 227
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4. Thefollowing represents the ABC statement of financial poaition prepared
on 31 December, 2020,

ABC BALANCE SHEET AS AT DECEMEBER. 217 2020

Capital 1779 000 Azzets:
Add: MNet profit |20 230 Furniture A0 000
| 209 250 Machinery 30000
Less drawings 18000 |191250 | Debtors 10000
Craditors 7000 Cash at bank 5 000
malaries accrued 5 000 Fates prepaid | 500
(Tel. Outstanding 250 Closing stock | 120000
203 500 203 500

TTze the inform ati on to find the:
(a) Total fized aszets

{by Total current assets

{c) Total current liabilities

(dy Worldng capital

5. Use thefollowing tral balanes to prepars the income statement and statement
of financial position as at 317 December, 2015

MUNA'S TRIAL BALANCE AS AT 31 DECEMBER, 2019

2

L
o
[l

=
i
l::'J
oo
L
L

. Account Name ~ Dr | Cr
Cash 1 907 000
Capital 2675000
Purchaszes 2267 000
Eent 114 000
Furniture 305 000
shelves 2770 000
males 2309000
malaries &7 000
Wages 54000
4534 000 4984 000
i
_| | WAT 17232 W =2A edd 224 | |@ a2
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ANSWERS TO ODD-NUMEBERED QUESTIONS

1.(a) (b

‘is B riece of

(c)

| WAT | T WA, g @- R
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3.
o,
ok
France
= Fardbia
Tanzania
Crhana
= Hietta Leone

| | WAT [ 03D M37A. wd T @ R
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‘1= a multiple of

1. Domain ={x xR}, Range={vycR]}

o
2
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5. Domain ={x:x£-1}, Range={y:yeR}

7. Domain ={x:x54}, Range={y:y<3

| WAT [ 03D M37A. wd T3 @ R
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Y
R={lx,v) x+v=land v=1}

Doman= {x: x =0}, Eange = {v: v = 1}

1. R={xyv) —2=x=Zand-1=y=<1}

Doman={x -2 =x=2} andEange={v - 1=v=1}

13, R={lxy) y=x+Zandy=zx-2}

Domain={ &1l real numbers} and Eange ={ All real numbers}.

L . Y

Exercise 1.3

() Domain ={x:x=0},  Range ={y: ycRh]

(b) Domain={x:x 21},  Range={):yzlj

(@) {(ﬂ, -0, 1, E EJ, [4_5 , ﬁ]}

2 2 2

(b) Dotn ain ={[], % g} (c) Eange = {—1, 1, % g}

(@) Domain ={x xeR}, Range={y y=3}

(b) Domain = {x x = 0},Range={yiyem}

WAT 73D WA dd s
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Exercise 1.4

1. F={ix y) (¥ x), where x and yare real numbers}

3. R={x yrr<4

5, (a}R'1={(I,.P)3.P=§—%} (b) Domain ={x: xR}, Range={y ycR}

7. () R’lz[(x,yj:_}?zi«f;] (b) Domain ={x:xz0},  Range={y ycR}
9 () R'1={(x,y):y:=-§} (b) Domain ={x: xR}, Range={y yel}

1 (z) & ={{x,y}:y =%—5} (b) Dotmain = {x : x <, x=0]

Fange={y y R, y=-5}
@ SORRRRRRRR:. WHPh.

1.

yEgthl

Domain ={x:xcR}; RFange ={y: ycR}

T
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@
Domain ={x: xR}, Range={y ycR}
5.
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Domain ={x:x€R} Range ={y yeR}
9
@ by

Domain of R~ ={x:0=x<4} Rangeof R ={y:-2<y=2]
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Domain ={x: xR} Range={y yeR}
£

@ Revision exercise 1

1. Eange=1{2,4,6&, 5}

3. Range= {9 13 17 21}

2 @) {4a), @4 1), G oa), 3, 1), (3 a) (8 1)}
(k) (e, 4), (1, 4, (&.3), (1, 3). {a. &), (1, 8)}
(c) ({4 4. (4,3, (4, 8), (3,4, (3, 3), (3, 8), (8, 4), (8. 3), (8, 8)}
(d) {{a, @), (a, 1), (1, a), (1, 1)}

7.(2)

| | WAT [ 032 M37A. wd T3 @ R
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It i3 a2 one-fo-one function

17 l\ by /4
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[tis not a one-to-one function
19, Mot one-to-one 21. One-to-one 23, One-to-one

A3

1. Domain={x:-102x£10}; Range={y 332y 247}

3 Domain ={x:12x<2}; Rangez{y;

| | WAT | T WA, el @- R
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5. Domain ={x xR} Range={y:yck}
7. Domain={s:scR} Range={y y2Z}
9. Domain ={x: xR} Range={y ycR}

11. Domain ={XZXER}; R_ange ={}r;}r=4}

Exercise 2.4

Mot a polynomial 3. Mot a polynomial 50 Mot a polynomial
7. Bolynomial 9. Polynomial 11. Mot a Polynomial
13, Polynomial 15 Mot a polynomial 17 3
19. 2 21 2

Exercise 2.5

@ 1. f(x)=-3x+6 O flx) = 4xts
7
&
-
—1
.
|

| WAT [ 03D W37A wd 223 @ R
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1.
® R EE B i R RS, <
Whnimum value 1z f(x)=-d at x =1,

1 y=(x+4f -1
1 2

5 y=—9[x+—} +6
]

T (2) Maximum value iz 4 by axiz of symmettryvizx=1

2. (a) Mazimum value ig % (b} axis of symmetry is x = —%

L F
|
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(2)=m+r+1
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(b1 () -1 (dy 102
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A% et seent Cr 1l
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=
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P

2 -1 o 1 2\
r |

Y

Domain = {x:xcR} Range={p:y=2

- »
¢
1. (a) f'l(x):—liv”; by Mot a function
3 (a) f‘l(x}=% by Afunction

5. FMxi=xfor x=0

7. F1={03,2.(4.3, 5.4, 67|
9 FfMNxi= 4z 42

v A |

Revision exercise 2

1 3 32 5. (b), (), (d)

| | WAT 7DD WEA dd JEd @- L =R VR
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.
by
2
) =y/1 — 22
D=zxr=l
- "* z
-2 -1 ] 1 2
—1
Y

8 @ Ms-l=l ()g-H=-2 W)gile)=2

(b - Ay
@ 5 !

¥

7001 -1 15 -3 43
o (73 oz o7

13 (a) [tis a polynomial of degree 4 The powers are all non-negative integera.

| T
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1. =2 3.0 35 kmMA 5 x=40

7. x=1T5%4 which implies that a child chesen randomly from the village

would have an average age of 17.9 months.

9. ¥ =41 which implies that the average performance of the students was 41

tnatlcs,

y

1. Median = 725 which implies that the typical acore of 2 students in the
weelkly test was 78.5 marks

3.ox==21

5. Median = & Klograms which implies that a child chosen at randotm from
the group of 2 children would have a typical mass of & kilograms.

T {a) Median 175 cm which implies that a person chozen at random from
100 people would have a typical height of 175 cm.

L =R VR

| | WAT DD WEVA ed 52
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70) e
1M i
u 1
a0
¢
g 70l
)
£ 60
L]
2 B0
ks
=
E 40
=
20
- - =
0] 1ab 164 165 170 175 180 185
Y Heights (cm)
8 (a) '
80
@
70
= 60
g
3
E’ 50
2
= 40
-
g
© 30
20
- | Median = 231
- S, !!/ :
0 195 215 235 255 275
Y Temperature (=c)

(b) Median = 23 14
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(b1 The most frequent occurring digitsare 3, Sand 9, the least frequent
ocouring digit is 7.

3. The mode will remain the same
Mode = 150 which implies that typical tobacco leaf would have a length of
150 cm.

. Mode=199 The mode shows that most of the packets confained 199 needles

9 Mode =277 cm. This mode shows that majority of the children have height

of 877 centimetras.

Revision exercise 3

@ 1 (@ 32 (b) 3213 (c) 27
3 (a) 1267 (b) 11.23
5 (a)

100

e 8

Cumulative frequency
=

0 0.5 5.5 1.5 155 205 %5 305 365 405

L =R R
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| JH
1

3. (b)) 146
7. Mode = Twhich shows that most associations had 7 sewing machines.
9. (a)

15 da 45
Marks i\MOdczzﬂ

. (b Mode =22 which shows that students acored an average of 23 marks.

@ A — A (b 1210 Diollars
13, The fifth value 1z &

L )

Exercise 4.1

1. 125 metres per second 3 083 litreapersecond 5 198 km/th

iy

1. 39936 Rupeas 3. 17668 Euroz 5 Tsh 22 4595

Fooa) 33333333 Metical (b)) 93 457 9 Malawian Kwacha () 1192 Francs
(d) 8 7285 Eupee

9. (a) 625 feet per minute
(b)) 300 feet per minute

| - ——T

| WAT 7DD WA dd 353 L =R R
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(c) Megative because the altitude i3 decreasing

(d) 150 feet per minute. The rates are equal, one i3 positive and the other i3
negative.

(e1¥esg, if there i3 no change in altitude. An example is from Ato B

1. 125 3012 3. 5.5 718

9. {3 83_5 (b direct variation; that is x:%y

(c) : Ay
RS

5

19

L2

A
Y=

bl.:u
|
—
o
3
=
en
=

—y
9.y 12 32.8
. = r=32
T 11. 1559 cm

| | WAT DD WEVA L d D6 @- L =R VR
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Exercise 4.5

1 5125% 3 h=— 5 10typists 7 V=100 2y =0andy =2

Revision exercise 4

g 320 23 45
i el 9 =2 a7
1 = ¥ = ¥ ?x; 11
7
29x
7 v=— y=15
4z Y
125
9 y=—
T
@ 11. (a) v= x [lirect variation

(k) y:l Inverse van ati on
x
(c) y= 72 — 2 Ttisneither direct nor inverse wariatl on

13 Speed and time vary inversely, because the sapeed increazes as the time
decreases and vice versa.

24 96 10
15 (3) X:? ity x=— () '}?:5
[ .

| WAT T3 D WEVA d 357 @ L =R VR
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4 s 1 -1
L@ 2 i c) 720, 5040 41 -1
(}5,6 {b]'w,jz () ()
3 % 53,7 11,15 19 7.7 g 11 23
27 4
1 (@) —2+42-=242-242—.. (b0 3. 95
(@) 243,729 ) 1, -1
1 1 1 1 3
@) 4+ — 4 — 4 =
()2 61z zZ0 2 ]
9. @r (by r € a+ar+art+. @ g

1 )26 +19+12 +5 -2, d=-7
€ 13 +2+27 +34 4, d=07

3. @ d=5  (b) A4=32 (©) A =92
5 fa) A =3 (b) A, =403 (c) Sy =2n+3
7. A= xtin-l

5 n=1%

| | WAT 7DD WEVA d 5 @- L =R VR
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Exercise 5.4

1. (@) 5, =420 (b) &, =121z () Sy =250.5

3. Bterms

9. (a) 1538 200 Tanzanian shillinga (b)) 29 5635 500 Tanzanian shillinga
Tod=2 §,=20 9 n=358

Exercise 5.5

1. (a) common ratio, r=3 (b} .31:% 3om=9

5. G,=-4374

Foo(3) It's a geometric seres, common ratio, F=3
(b} It's a geometric series, commaon ratio, » =%

(C) I3 a geometric series common ratio, = -2
(dy Itiznota geometric series, it has no common ratio

9 (@ G=4 (1) r=6 () G,=185624

b % r

1. S, =6560 3§, =-20524 5 =5

7. 1a a geometric progreasion with » =3 9.op=144

Exercise 5.7

1 A =Tsh1348320 A4 =Tsh142% 215820

% A4 =Tsh i 985 83253 a. A, =Tsh 17 334 375

7. A =1000 000 000(1.095)" 8 14 years 11. Tsh 70 072,15

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I
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Revision exercise 5

1. A4 =3n-2 3.8, = 5. Tsh $ 720 000

7 (@) 36 45 (b) —1200; 14645 () +& 9432 11 2

13 13 years 15 A; =Tsh 1532 353

1. d=2r
@ 3. Radius = G'_Qzﬁ:ﬁ Diameter :E, chords C'0) and ER
e ™
:: 2 157 cm S }r I (b} S cm (C) 37 cm 5. %H I
F—
g
L @r m= © Zx
12 4 9
3 @iy o @iy @i,
9 3 9 4
5 (@ 45° (b 120° ()315°  (d)270°
7. (a)g_” (b) on (o) 24
3 2
(it I

| | WAT 73D WA dd D6 @- L =R R
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Exercise 6.4

1 x=30° 3 x=240° 5 x=100° 7 cho=700

15. (@) 29°

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I

I —®

(b) 58° (c) = 29° (d) 122°

Exercise 6.5

1. x=49%9cm

3. x=92cm 5. 23 cm T 13 cm

Exercise 6.6

1. x=115° 3% A0BE=110°

Exercise 6.7

@

x=40%and y=350° 5 20cm T ox=28"°

(@) POT=60° (b) ORT=30° (0) RTQ=60°

1 18.2° 1618

5
3 Ala=2r b=4dwr c=6m (bjcx=§ﬂ: b=omn C=?_‘-‘I

5 (a)120° 2,
3

9 10%9cm

13 P§R=68, COD=10°

15 @) Ticm

17 x=9°, y=18°  PRQ=45" and PTR=18"°

ERevision exercise &

16

(b} 360°: 27 (cjsmﬂ;gﬂ (d)4320° 247 7 AB=188cm

11. (2) x=280% (B x=60"  (c)x=120°

{by 4.6 cm

| WAT 7DD WA dd D6
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Chapter Sev

frad

CFRL L res

H

L
3
L

]

Exercise 7.1

1
3
5.
.

(a) Mwanza (b1 Tabora and Tanga
Angle subtended by the arc AD {3 &7

{a) Accra, London, and Hull (b) Makuni, and Kampala
Tanga, Dar ez Salaam, and Addis Ababa.

E)

1. {a) 10200 nautical miles (b 20001 8 km
3. 200018 km
5 (a0 54 3nmih (b)) 100.5 kmith 7 254 hrs

s ) e

Exercise 7.3

(a) 1 500 nautical miles (b)Y 2720 nautical miles
{a) 2 B20 nautical miles by 2180 nautical miles
{a) 15557 kn (b 444 5 km

S0 9. 2200 hrs or 10:00 pm

| | WAT [ 03D W37A. wd 302 @-
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1. 2892 Snavtical miles 3 61.3° 5 5221km
7600 9 500 pm. 11, 39355 % km
13 45°N

Revision exercise 7

1 () 16° &) 17779 km

30842 km 5. Thuraday 12:00 noon T 34644 lan
599 1159 13 f=51"

| WAT [ 03D W37A, wd 36 @-

L =R VR
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CASH ACCOUNT (1)

Dr Cr
Date  Particulars Folio Amount Date Particulars Folio  Amount
2000 2000
June 1 Capital FVL2Z 2000000  June2 Purchases GL3 1000000
June 4 Hales GLA 200 000 e 3 Bhelves GL4 300000
Juge 20 Sales GLS 450000  Juneg Cleating 16 100000
BXEse s
June 12 Whages | GLY 200000
June 15 Fent C3LE ) 300000
@ June 17 Purchases I GL3 a0 000
FEIVATE LEDGEE.
CAPITAL ACCOUNT 2)
Dr Cr
Drate Partioudars  Folio Amount D ate Particulars Folio A ount.
2000
June 1 Cash Cal 2000000
GEMEEAL LEDGEE.

PURCHASES ACCOUNT (33
Dr Cr
Diate Farticulatrs Folio Amouant  Date Particulars Folio Atronnt

2000
Tune 2 Cash Al 1 000 000
Tune 17 Cash Cal 600 000

| | WAT [ 03D W37A wd 362 @ R

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I 373/405



1/19/22, 4:49 PM

https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

= o
|
SHELVES ACCOUNT (4)
Dr Cr
Date Particulars  Folio Amount Date Particulars Folio Amount
2000 Cash il 300 000
Tune 3
mALES ACCOUNT (39
DR CR
Date Particulars Folio Amount Date Particulars Folin Amount
2000
June 4 Cash Cal | g00000
June 20 Cash Al 450 000
CLEAMNING EXPEMNSES ACCOURNT (8)
Dr Cr
@ Date Particulars Folio  Amount Date Particulars Folio Amount
2000
Cash Cil 100 000
Jue
WA GES ACCOUNT (N
DR | CR

Date Particulars | Folio Amount | Date Particulars Folio Amount

2000 Cash Cal 200000

Jane 12

EENTACCOUNT (8)
Dr .

Date | Earticilars | Folio | Amowm | Daie | Parficulars | Folio |

2000

Tune 15 Cash

Cal 300 000

Cr

Amount |

& T

WAT 7DD WA dd D63

®
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— B — | D T
|
111
3. CASH ACCOUNT (1)
. Dr - Cr
. Date Particulars . Folin Am ount Date Particulars Folio - Amount I
2002 | 2002 ' |
Junel  Capital | PYLZ 1500000 June2  Purchases | GL3 500000
Tuge 5 Sales | GL4 600000 Junell  Funitare | GL3 | 300000
June 6 Tales GL4 100000  Jume 15 Rent GL6 | 100 000
I I.Tu.ne 1% | Purchases GL3 l 250000
June35 | Sdary GL7 | 200000
PRIVATE LEDGER
CARITAL ACCOUNT 2)
Dr - Cr
Date Particulars Folio Amount - Date Particulars Folio Amount
' 2002 '
' Tune 1 Cash  CAL 1500000
® GENERAL LEDGER
PURCHASES ACCOUNT (33
Dr - ; Cr
Date Parﬁj:u]ars. Folin . Amount | Date | Particulars . Folio . Amount
2002
| Tuns 2 Cash  CAl | opoooo.
Tune 18 Cash AL 2sn000
mALES ACCOUNT )
Dr Cr
| Date | Particubire|,Folio | Amount | Date | Parficulars | Folo | Amoum
' - S _ 2002 - '
June 5 Cash CAl 600 00
Tune 6 Cash  CAL 100000
|
il
_| | AT L7030 W 2A edd G @
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FURNITURE ACCOUNT (5)

Dr Cr
Date Particulars ~ Folio | Amount I Date | Particulars | Folio Amount
2002
e 11 Cash CAl 300 000
EENT ACCOUNT (&)
Dr Cr
Date Particulars | Folio Amount Date Particulars = Folio Amount
2002
Tuse 15 Cash Al 100 000
sALAERY ACCOUNT N
Dr Cr
Date Particulars Folin Amoumnt I Date  Particulars Folio Amount
2002 ‘ ' ' ‘ | |
Tutie 25 Cash Cal 200 000
a. CASH ACCOUNT (1)
Dr Cr
Date Particulars | Folio | Amount Daie Particulars Folio | Amount
2001 2001
Zugust 1 C apital FWL2Z 700000  Avugust s Furchases L3 400000
Lugust 4 Sales GL4 | 300000 0 August 12 Adwvertisemment | (GL5 | 50000
| August 12 Fert GLa | Al 000
: Augaet 28 Purchaszes GL3 | 230000
&g 30 Wages LY | 120000
FEIVATE LEDGEE.
CAPITAL ACCOUNT 29
DR CR
Date Particulars  Folie Amount Date Particulars Folin | Amount
2001
August 1 Cash ¥ 700 000
AT 1T WA el D57 @ IEEH
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SGEMEEAL LEDGEE.
PURCHASES ACCOUNT (3
Dr Cr
Date Particulars Foliv Amouni Date Partculars Folio Amount
2001
&gl Cash Al 400 000
Augli Cash (BTN 230 000

SALES ACCOUNT (4)
Dr Cr
Date Particulars | Folin Amount Date Particulars | Folio Amount
2001
August 4 Cash Cal 300000

Augl9 | KYZtrader  SL10 210000

ADVERTISEMENT ACCOUNT (5)

@, Dr Cr
Date Particulars | Folio Amount Date Particulars Folio Amount
2001
Cash Al 50000
Azl
EENTACCOUNT (&)
I
Dr Cr
Date Particulars Folin Amount Date | Particulars @ Folio Amount
1 1 + — 1 1 +
Aot Cash | CAL 60000
Augast 18 : I
WA GES ACCOUNT (N
_ Dr _ | _ Cr _ |
Date Particulars Date Particulars | Date Particulars Date Particulars
2001

Aug 30 Cash Al 1200000

T

| | WAT 7DD WEVA dd DG L =R VR
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2001
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& I
i

FUEMNITUEE ACCOUNT (2)
Dr Cr

Particulars Folis Amount Date  Particubirs = Folio |

Gah PLO 350000

PURCHASES LEDGER.

CAB ACCOUNT (9)
Dr Cr

Date Particulars Folin Amount @ Date Particulars Folin

2001
&ug 2 Furniture GLE

nALES LEDGEE.

Date

@& 2001

Aug 20

Date
2004
Julyl 5
Tulyl 7
July3l

August 1 -

WAT 7DD WEVA L ed D69

WA TEADERS ACCOUNT (100
Dr Cr
Particulars Folic Amount Date Parficulars  Folio

Sales GL4 210000

CASH ACCOUNT (1)

Dr Cr
Particulars Folio  Amount Date  Particulars Folio
' 2001 '
Capital  PYLZ 800000  Julylé  Purchasss | (L3
Sales GL4 200000 Julyl®  Fumiture | GL3
Sales | GL4 350 000 July 19 Purchases = (L3
July25  Salaties | GLA
Tuly 27 Rent | GL7

July 31 B alance cfd
1 350 000

Balance h/d 30 000

& T
@®

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I

Amount

Amount

350000

Amount

Amount

400 aaa
250000
300 000
150000
220000

30000
1 350 000

1 330000

L =R VR
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FEIVATE LEDGEE.
CAFITAL ACCOUNT (23
Dr Cr
Date .Partil:ulars. Folio . Amount Date Particulars . Folio . Amount
2004 ' ' 2004 ' '
July 31 B alance cfd | BOODOOD  Julyls Cash il 200 000
8§00 000 800 000
Auzust 1 Ealance big  E00000
GEMNEEAL LEDGEE.
PURCHASES ACCOUNT (3
Dr Cr
Date Particulars Folin Amount | Date Particulars Folio Amount
2004 2004
Ty 16 Cash Al 400000 I Tuly 31 B alance efd 700 000
Miy19  Cash  CAl 300000 ' 1
700 0D0 ny 700 000
@' Aug 1 Balance hid OO0 000
SALES ACCOUNT (4)
Dr L __ Cr
Date Particulars Folio Amount Date  Particulars  Folio Amount
2004 ' ' 2004
July 31 Balance cfd | 550000 Julyl 7 Cash Cal 200 000
[ July 31 Cash Cil 350 000
A
550 000 550 ()
Augl B alatice hid S50 000

- T

| | WAT 7DD WEVA L d TP
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FURNITURE ACCOUNT (5)

Cr
Date Particulars Folio Amount Date [ Particulars [ Fn].in. Amount
2004 ' ' 2004 ' '
Tulyl3 Cash CAl 250000 July3l Ealance cfd 250000
250000 250 000
August 1 Balatice bid 230000
sALAERY ACCOUNT (&5)
Dr Cr
Date Particulars . Fﬂ]."ll. Amount I Date . Particulars .Fnl'u Amnu.nt.
2004 ' ' 2004 ' ' '
Tuly 25 Cash CAl | 150000 July 31 Balance efd {50000
150000 150 000
August 1 Ealance hid | 150000
@ EEMNT ACCOUNT {7
Dr Cr
Date . Particulars .Fn]in . Amount . Date .Particulars . Folio . Amount
2004 ' ' 2004 ' '
July 27 Cash Cal 220000 July 3l Balance cfd 220000
220 000 22000
sugustl  Balatice bfid 220000

WAT DD WEA L dd TT
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9. CASH ACCOUNT (13
Dr Cr
Date Particulars Folio  Amount | Date | Particulars Folio
2006 ' ' 2006 '
Tarnaaty 1 Capital FVL2 1Z000a0o Jan2 | Purchases | GL3
Jarmary 3 Sales GL5 | 600000 | Jan3 | Shelves  GL4
Jarmpary 26 Hamis S8 300000  Jan® | Fent | GL&
' | | | Janl3 | Wages | GLT
| Jan26  Musa = PL9
| Jan27 | Inswance | GL10 |
Jan3l | Balance | oid |
" 2100000 | '
Febl  Balance  bid | 450000 |
FEIVATE LEDGEE.
CAFITAL ACCOUNT (23 4
Dr Cr
Date  Particulars Folio  Amownt Date  Particubrs Folio
@ 2006 ' ' 2006
Jan31  Balance oid 1200000 | Janl Cash sl
“1200000 | [ '
| Feb 1 i_ Balance bid
.
GEMNEEAL LEDGEE.
_F‘LIRCI—IHSES ACCOUNT (3
Dr Cr
Date  Particulars Folio © Amount  Date  Particulars Folio
2006 N ' 2006 '
Janz Cash CAL L om0 | Jnmt Balance ofd
CJan10  Musa  FL9 | 400000
Jan1% = Amina  PL11 350000
' T1s50000

Feb1 = Balance  bid | 1 550000

WAT 7DD WA dd P2
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Amount

200 000
250 000
240 000
60000
200 000
100 000
4350 000

2100 000

Amount

1 200 000

1 200 000

1 200 000

Amount

1 550000

1 550 000

L =R R

381/405



1/19/22, 4:49 PM https://librarytie.sc.tz/profile/readTextBook/170?_y3x=I

@
SHELVES ACCOUNT (4)
Dr Cr
Date Particulars  Folin  Amount Date  Particulars Folio
2004 2006
Jan 3 Cash Al 250 000 Jan 1 Balance od
250 00O
Feb 1 Balance b/ 250000
mALES ACCOUNT (30
Dr Cr
Date Particulars Folio | Amount Date  Particulars | Folio
2004 2006
Jan 31 Balance clfd Q00 000 Tan 5 Cagh CAal
Jan 25 Hamis aL o
" 900 0000
" Febl  Ealance bid
EENTACCOUNT (&)
@ Dr Cr
Date Particulars Folio | Amount Date Particulars | Folio
2004 2004
Jan & Cash Al 240 000 Jan 31 Balance ofd
" 240000 | '
Fehl Badlance bl 240 000
WAGES ACCOUNT (N
Dr Cr

Date Particulars  Folio

2006
Jatn 13 Cash Cal

Febl Balance bid

WAT T30 WA dd TFD
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Amount Date Particulars = Folio

2006
a0 0oo Jan 31 Balance cfd
60 000
a0 oo

1111

A ount

250 000

250 000

Amount

a00 000
300 000

o000 000
200 oaa

Amount

240000

240 000

Amount

60 000

60 000

L =R R
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[NSUEANCE ACCOUNT (10}

Dr . Cr
Date Particulars Folio Amount Date | Particulars Folio  Amount
2006 2006 |
Tan 27 ash Al 100 000 Jari 31 Balance aid 100 Qoo
' | 100 000 100 D00
Febl Balance bid 100 000 - .

SALES LEDGER.
HAMISI (DEBTOR’'S) ACCOUNT (8)

Dr Cr
Date  Particulars Folio Amount Date  Particulars Folin  Amount
2006 | | Co2008 | |
Jan 25 Sales GL3 300000 26 Jan Cash Ccal | 300000
' 300 000 300 000

PURCHASES LEDGER
MUSA (CREDITOR'S) ACCOUNT (9)

@' Dr Cr
Date Particulars - Folio . Amount Date Particulars Folio Amount
2006 ' ' Coa006 | |
Tan 26 Cash Cal 200000 JanlD  Puchases (L3 400 000
Jan31  Balance ofd | 200000 [ '
' 400 00D ' 400 000

Feh 1 Balance bl 200 000

AMINA (CREDITOR'S) ACCOUNT (113

Dr Cr
Date Particulars Folio Amount Date Particulars  Folio  Amount
2006 | L0 '
Jan 31 Balatice cfd 350 000 Tat 128 Purchaszes L3 350000
' T 30000 ' ' 350000
Febl Balance bid 350 000

WAT 73D WA dd P2 L =R R
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1. CASH ACCOUNT (1)
Dr Cr
Date = Particulars @ Folio Amount  Date Particulrs Folio
2005 2005
Dlar 1 Capital PVLZ 4000000 @ Mlay?2 Putchases  GLZ
Blay 2 Sales GL3 1300000  Dlays Furniture L4
Dlayl 5 Sdes L5 Qo00a0  hdayl0 Purchases  GL3
Llawi0 Sales L5 200000  Blayld Eent L6
hlayl7 Tratisport L7
Blayds Salaries GLE
a3l Balance cfd
"6 600 000
June! = Balance | bid 3750000
PRIVATE LEDGEER
CAPITALACCOURNT (2)
@ Dr Cr
Date Particulars Folio  Amount Date . Particulars Folio |
2005 ' 005 | '
Ilay 31 B alatce cid | 4000000 ITay 1 Cash CAl
_ 4000000
June 1 Ealance hid
GEMERAL LEDGER
PURCHASES ACCOUNT (3}
Dr " Cr
Date Particulars Folin  Amount Date  Particulars Folio
2005 005
Dlayr 2 Cash Al 1500000 Mlay 31 Balance i
10 Cash Al 600 000
" 2100000
Junel  Balance  bid | 2100000

WAT T3 D WEVA L dd TP
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Amount

1 500 000
500 000
a00 00
100 00
50000
100 00d

3750000

6 600 000

Amount

4000 000

4 000 000

4000 000

Amount

2100000

2 100 000

L =R VR
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FURNITURE ACCOUNT (4)

Dr Cr
Date  Particulars Folio | Amount  Date  Partiuhrs Folio  Amount
2005 ' 2005 ' '
May 3 Cash CaAl | 500000  May3 | Balance | o/d | 300000
500 000 500 000
Tune 1 wid | 500000
SALES ACCOUNT (59
Dr . Cr
Date  Particulars Folio  Amount  Date  Particulars Folio  Amount
2005 ' ' 2005 ' '
‘May3l  Balance  o/d 2600000 MMayg Cash  Cal 1500000
' | ST Cash  Cal 900000
@ 0 Cash CAl 200000
" 2600000 ' " 2600000
© lwe,!  Balance  Wd | 2600000
EENTACCOURNT (&)
Dr | Cr
Date | Particulrs Folio Amount  Date  Particulars Folio | Amount
2005 | ' o zo0s '
May 12 Cash  CAl 100000  May3!  Balance cid | 100000
T 100000 T 100000 |
June 1 Balance b/d 100000

WAT 7DD WEVA L d TG L =R VR
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TEAMNSPORT ACCOUNT (7}

Dr Cr
Date | Particulars Folio | Amount  Date | Particulars Folio  Amount
2005 ' 005 | ' '
Dlay 17 Cash Cal 50 000 Ilay 31 BEalance cid 30000
T 50000 Cos0000 |
Junel | Balance | Wd | 50000 |

SALARIES ACCOUNT (8)

Dr Cr
Date | Particulars Folio Ao unt [ Date = Particulars | Folio ﬁmnunt.
005 | ' | 2005
Dlay 25 Al 100 000 Ifay 31 Balance | cofd 100 0oo
100 000 . T 100000 |
@ June 1 Balance bid 100 000

MES MWANANE TRIAL BALANCE AS AT 315T M{ATY, 2005
Account Name [ B T)r B . Cr
Cash ' 3 730 000 |
C apital | 4000 000
P chases 2100000 '
Furrituee ' 500 000
Sales ' | 2 600 000
Rent ' 100 000 '
Transport ' 50000
Salaries ' 100 000
6 600 000 6 600 000

WAT DD WAV d 77
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3. CARH ACCOURNT (13
Dr Cr
Date Particulars ~ Folio Amount Date Particulars Folio Amount
2005 ' ' 2005 ' '
 Feb.15 Capital  FVL2Z 1055000 Feb 16  Puchase  GL3 3500000
19 Sales  GL3 450000 1 Shelves  GL4 55000
21 Sales  GL5 700000 20 Puchase  GL3 400 000
| 23 Rest  GL6 150000
Feb. 28  Balance cfid 1100000
2205000 ' 2205000
Marchl | Balance  wd 1100000 |
FEIVATE LEDGEE.
CﬂLF‘ITﬂL&CCDUNT {2 .
Dr Cr
Date Panticulars Folio Amount Date Particulars  Folin Amount
@ 005 ' ' 3005 | ' '
Feb2%  Balance | ofd 1055000 @ Feb 13 Clash CAl 1055000
1055000 : T 1055000
March. 1 B alance hd 1055000
<
GEMEEAL LEDGEE.
~ PURCHASES ACCOUNT (3)
Dr Cr
Date  Particulars Folio Amount Date Particulars Folio Amount |
2005 ' ' 2005 ' ' '
Feb 16 Cash C&1 | 500000 Feb 29 Balance = ofd | 900 000
20 Cash  CAl 400000 '
' 900 000 900 000
March1  Balance | b/d | 900000 |

T
T @
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SHELWES ACCOUNT (4)

Cr

Date | Particulars Folic Amount Date Particulars Folio  Amount

Dr
2005 2005
Feh 12 Cash 55000  Feb 28
55 000
Marchi Balance  bid | 53 000

nALES ACCOUNT (5)

Dr
Daie  Particulars Folio Amount  Daie
2005 2005
Feh 29  Balance ofd 1150000  Feh 19
Feh. 21
1 150 000
Ilarch 1
@ EENT ACCOUNT (&)
Dr
Date  Particulars | Folio  Amount Date
2005 ' ' 2005
Feb 25 Cash Cal 150000 Feb 29
150 000
Larch. 1 Balance bid 150 000

B alance ofd 25000

S5 000

Cr
Particulars  Folio Amount

Cash Cl 450 000

Cash Cal T00 000

1 150 D00

Balance hid 1150000
Cr

Particulars Folio  Amount

Ealance cid 150000

150 000

MES CHAEUBANGA'S TRIAL BATANCE A3 AT 28T FEBRTARY 2005

Account Name Dr Cr

ash 1100000

Z apital 1055000
 Purchases 900 000

Sales 1 150000
Shelves 35000
Rent 150 000

2205 000 2205000

WAT 7DD WA dd T79
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5. CASHACCOUNT (1)

Dr Cr

Date Particulars | Folio Amount = Date Particulars Folio  Amount

005 ' ' 3005 ' '

April1 | Capitl  PYL2 2675000  April 2 Purchases | GL3 1 3500000
5 ®Bales | GL6 1300000 3 Fumiture | GL4 305000
13 Sales | GL6 511000 4 | Shelves | GL3 270000
25 Sales | QL& 498000 | 9 Wages | GL7 34000

' ' ' | 12 Purchases (L3 342 000
16 | Remt | GLE 114000
20 | Purchases = GL3 425000
37 Salaies | GLO 67000
30 Balance | ofd 1907000
4984000 ' ' T 4984000
May!  Balance | bfd 1507000 | | ' |
FEIVATE LEDGEE.
CAPITAL ACCOUNT 2)
@' Dr ' Cr
. Date Particulars Folio| Amount Date |Particulars Folio  Amount
2005 ' 2005 | '
April 30 Balance  of/d 2675000 Apeil 1| Cash | CAl 2675000
T 2675000 T 2675000
T May! wd | 2675000 |

SGEMEEAL LEDGEE.
PURCHASES ACCOUNT (3)
Dr Cr

Date Particulars Folio Amount Date  Particulars Folio Amount
2005 2005
April. 2 Cash CAl 1300000 Apdl 30 Balance | od | 2 267 OO0

12 Cash Cal 343 000

20 Cash cal 425 000

T 2267000 T 2267000

May, 1 wd | 2267000 ]

| | WAT |32 W, d 230 @ R
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FUEMNITUEE ACCOURNT (4)
Dr Cr
Date . Particulars Folio Amount Date Particulars Folio Amount
2005 | 2005
April, 3 Cash CAl 305000 April 30 Balance cfd 305000
305000 T 305000 |
May,! = Balance  bid 305000 |
sHELVES ACCOUNT (5)
Dr Cr
Date Particulars Folio Amount Date Particulars | Folio Amount
2005 2005
Apnl 4 Cash Ccal 270 000 Zpril 30 Balance ofd 270000
27000 ~ 270000
Wlay, 1 hid 270 000
@ sALES ACCOUNT (6)
Dr . Cr
Date Particulars | Folio Amount Date |Particulhirs Folio Amount
005 | 2005 | | '
April, 30 B alance cfd 2308000 I April, 5 I Cash Cal 1 Z00 000
"3 Cash | CAl 511000
25 Cash Ccal 492 000
" 2309000 2309000 |
 May! | Balance  b/d | 2309000
WA GES ACCOUNT (N
" Dr Cr
Date  Particubrs  Folio  Amount  Date  Particulars Folio | Amount
w05 2005
Aopril, 9 Cash CAl 24000 Zpril, 30 Balance cid 54000
—_s4000 54000
Iy, 1 Balance hfid %4000

WAT DD WEA L dd 3
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EENTACCOUNT (8)
Dr . | . Cr
Date Particulars Folio Amount [ Date Particulars Folin  Amount
005 ' Cozo05 '
April 16 Cash Cal 114,000 Aypril 30 E alance cfd 114,000
114,000 114,000
hlay 1 Balahce hid 114,000
SALARIES ACCOUNT (%)
Dr ' Cr
Date | Particulars Folio Amount I Date Particulars Folio  Amount
2005 2005
April 27 Cash Al A7 000 April, 30 Balance oid a7 000
67 D00 67 000
Ifay 1 Balance hid &7 000

NIIAPANDA TRADER’S TRIAL BALANCE AS AT 30™ APRIL, 2005

Accounti Mame Dr Cr
Cash 1 907 000
C apital P g 2 675 000
Purchases 2287 000
Fent 114 000
Furmiture N 305 000
Shelves 270 000
Sales 2309 000
Salaries 67 000
Wages 54000
4984 000 4984 000

WAT 7DD WEVA L ed a2
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1. CASH ACCOUNT (1)
Dr . Cr
Date | Particulars Folio = Amounmt  Date | Particulars Folio  Amount
014 ' ' 2014 ' '
Jan 1 | Capital | PVLZ 10000000 Jan 2 | Purchases = (L3 5000000
3 Sales | GL3 4000000 2 | Fumitwe ~ GL4 { 000 000
7 David | &L7 500000 3 Transport | LA 100 000
12 Sales | GL3 2500000 10 Motor Vebiele GLZ 2 230 000
23 Jales GL3 1450000 12 Wages GLY 77 000
' ' Rt Rent  GL10 300 000
17 Purchases = GL3 1824000
27 Hangida  PL11 200 000
31 Balance | cfd 7 659 000
" 18 450 000 ' 18450 000
Feh. 1  Balance  bid 7 659 000
@
PRIVATE LEDGER,
CARTALACCOUNT ()
Dr Cr
Date Particulars  Folio . Amount Date - Particulars Folin Amount
2014 2014
Jan 31 | Balance ofd 10000000 Tanl Cash Cal 10 000 000
N - | et
10000 000 10 000 000
- Feb. 1

WAT 7DD WEVA L d 3]
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B alance bd 10000000
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SGEMEEAL LEDGEE.
PURCHASES ACCOUNT (3
Dr Cr
. Date .Parti:uhrs [ Folin Amount Date . Particulars . Folio . Amount
2014 ' 2014 ' '
Jan. 2 Cash Y 5000000 Jan 31 Balance cfid T 284000
17 Cash Al 1 884 000
25 Hangida FL11 400 000
T 284 000 7 284 000
Feb. 1 Balance bid 7384000
FUEMNITUEE ACCOUNT (4)
Dr Cr
Date . Particulars Folio Amount Date - Pariticulars . Folio Amount
2014 2014
Jan 2 Cal 1 000 000 Jati. 31 Balance cfid 1 000 000
1 D00 DD { 1 000 000
Feh. 1 Balatce hid 1 000 000
@ ! 1 1 I . W
SALES ACCOUNT (5)
Cr Dr
Date .Part'l:uhrs . Folio . Amount | Date Particulars . Folio | Amount
J01a ' ' ' 2014 ' '
o Jans Diavid aLT 1 000 000
Jant 31 | Balance ofd 2950000 Jan 3 Cash Al 4000 000
18 Cash ] 2 300 000
N o Cash | CAL 1450000
, & 950 000 & 950 000
i !
| Feh.1 B alance hd 2950000

| | WAT [ 03D W37A. wd 232 @ R
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TEAMSPORT ACCOUNT (&)

Dr

Cr
Date Particulars Folio Amount Date Particulars Folie Amount
2014 014 '
Jat 5 Cash Al 100000 Jari 31 Balance cid 100 000
100 D00 100 D00
Feh 1 EBaatice | wid | 100,000
MOTOE VEHICLE ACCOUNT ()
Dr Cr
Date . Particulars Folio . Amount Date Particulars Folio . Amount
2014 2014 '
Jan 10 Cash Cal 2230000 0 Jan3l Ealatice c/d 2230000
2230000 " 2230000
Febl Balance hid 2230000
|
@
WAGES ACCOUNT {9
Dr B Cr
Date | Particulars Folio Amount Date  Particulars Folio Amount
014 014 '
Jan 12 Cash CAl FrOOo0 ) Tan 31 B alance cfd | 77000
77000 | T 77000
Feb.1 EBalatice Wd o 77000
EENTACCOUNT {107
Dr . Cr
Date  Particulars | Folio Amount Date  Particulars | Folio  Amount
2014 ' ' 2014 '
Tan. 15 Cash Al 300000 Jan. 31 Balance cid 300 000
3200 000 300 000
Feb. 1 300000

Balance bid

WAT 73D WA dd a3
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aALES LEDGER

DAVIDACCOUNT (7
Dr Cr
Date Particulars . Folio . Amount I Date Particulars | Folio . Amount |
014 ‘ | o014 | |
Tan 3 Hales L5 1 000 000 Jan 7 Cash CAl 500000
—_—  Janil EBalatice o'd S00000
1 D00 im0 —1 000 000
Feh1 Ealance kd J00 000

PURCHASES LEDGER
HAMNGIDA ACCOUNT (11)

Date Particulars | Folin | Amount Date | Particulars Folio Amount

2014 2014
Tan 27 Cash CAl | 200000 Jan 31 | Purchases (LT | 400 000
Jan31 Badance cfd | 200000

400 000 ! 400 000

Feh 1 Balance = b/d 200 000

MNYANGAATEADER"S TRIAL BALANCE A AT 31T JANUARY, 2006

Account Mame Dr Cr
Cash | 7 659 000 '
C apital 10 000 000
Purchases ' 7284000 '
Furniture ' 1 000 000
Sales 2 930 000
Transpott L )| 100000 '
David (Debter) | 500 000
Mlotor Vehicle 2230000
Wages i ' 77 000
Fent | 300 000
Hangida (Creditor) 200 000

19 150 000 19 150 000

- N1 |
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MIMNYANGAATEADERS [NCOME STATEMENT FOR
THEY EAR ENDED 31 JAMNUAERY, 2014

Sales 5 950000
Less: Cost of goods sold
FPurchases T 224000
Less Closing stock 255000 7029000
Gt ogs profit 1 321 000
Less: Experses
Transport 100000
Whges 77 000
Rent 300 000
Total expenses 477 000
Het profit 1444000

3
@ NIIA PANDA TEADER'S INCOME STATEMENT FOR THE YEAR
ENDED 31% DECEMEBER, 2017
Sales 2309 000
Less: Cost of goods sold
Purchases 2 2a7 000
Less: Closing stocle 100 0aa 2 167 000
Grrogs profit 142 000
Less: Expenses
Fent 114 000
Salaties &7 oo
Wages 54000
Total experses 235 000
Netloss 0= 000

| WAT T30 WA dd a7
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STATEMENT OF FINANCIAL POSITION A3 AT 318 JANUTARY

2002,

Won-Current Assets (Fixed & szetd)

Furniture 20000

Mlackinesy 200 oaa

Land atvd Buildings 120 000
4a0 000

Cutrent & ssets

Stocks 100 ooa

Debtors 140 000

Cashin hand 160 000 400000
2a0 000

Less: Liabilities

Long term liakilities

Loat from MRLE banl 120 000

Cutrent liahilities

Creditors 100 000

Bank overdraft 140 000 240000 Fa0000
200000

Financed by

Z apital 300 000

Add: M et profit 240000

Less: Drawings 40 000 200 000
500000

3. Tsh 1200 000

https://librarytie.sc.tz/profile/readTextBook/1707_y3x=I
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Revision exercise 3

3. (a) Tsh 21 000 000 () Tsh 31 500 000
(b} Tsh 2500000 (e) Tsh & 500 000

NUNAS INCOWME STATEMENT FOERE THE ¥YEAR ENDED 31 DECEMEEER 2013

Gales 2309000
Less: Cost of goods sold

Purchases 2 247 000
Gross profit 42 000
Less Expenses

Fent 114 000

Salaties 67 000

Wages S4.000

Total expenses 2435 000
MetLoss 193 000

STATEMENT OF FINAMCIAL POSITION A% AT 313T DECEMBEER 2013

Hon- Current & ssets (Fixed A ssets)

Furniture 305000

Shelves 270 000
575000

Current 4 ssets

Cash 1 207 000
2 482 000

Financed by

Capital 2675000

Less: Metloss 193 000
2 482 000

L =R VR
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Glossary

Accounting entry

Angle

{Congruent figures

{Cumulative frequency

Data

Exchange rate

Frequency

Hexagon

Histogram

Enots

Mapping

Mapping diagram

WAT 1T D WEVA dd T30

Arecord that documents atransaction.

A space between two meeting lines or surfaces
which 15 normally measuredin degrees or radians.

Figures with exactly the same shape and size.

A total of afrequency and all frequencies in a
frequency distnbution until a certain defined
class interval.

et of values of a vartable which represent
information recorded for the purpose of analysis.
The walue through which a currency 13 converted

to another

Eepresent the number of times a particular

ohservation has appearedin a distributi on.

Afigure with six sides.

A representation of frequency distnbution by
means of rectangles which are obtained by
plotting frequencies against class intervals or
class marks.

A distance of one nantical mile per hour

A process of linking each element of one set to

another set, usually by using arrows.

A diagram which consists of two sets of a
relation in which its elements are connected using
arrows. Another term for a mapping diagram 1s
pictonial diagram, arrow diagram or pictorial

representation.

il
T | &
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IMaximum point

IMinimum point

Motation

{Ordered pairs

Per annum

Perpendicular hisector

{Juadrilateral

QDuadrant
Radian
similar figures
Theorem

Variahle

| WAT 7DD WA dd T
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Apoint of a graph with the highest value.

Apoint of a graph with the lowest value.

A system of symbols used to represent facts or

fuantities.

A set of two corresponding elements of arelation,
otie from a set of domain and another from a set
of range. Ordered pairs are represented using
rounid brackets ().

Aperiod of one year

A line which divides aline segment into two

equal parts at 90°
Afour sided igure.

Iz one of four parts into which a circle or other

shape has been devided.

An angle subtended at the centre of the circle by

at arc length equal to its radius.

Figures whose corresponding sides are

proportional

Aformal staternent about a phenomenon which

can ke proved.

A factor that changes in relation to how other
related factors change Inmathem atics, a vanable

1z represented by aletter or symbel.
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