- LT

. N
\ \*‘--U:Mrmﬁwwﬁ“'

LONGHORN
SECONDARY X

* LEARNER’S 2>

Geoffrey Kyamuhanwire

Ibrahim Mutebi

. Christopher Semanda



https://v3.camscanner.com/user/download

Geaffrey Kyamuhanwire
lorahim Mutsbi

LONGHORN

PUBLISHERS PLC
e inids

iy,
»

»
-

(%1 CamScanner


https://v3.camscanner.com/user/download

T()Q_ip 1} Equation of a Straight Line...ceeeeereeessssssssscen T

e, :
1.1 Gradient or Slope of a Straight LiNg ««-wereeeeereemmmsiincn )
1.2: Gradients of parallel and Perpendicular lines...........c.ccoooevevniiennn, 5
131 xandy Intercepts of a Linear Graph ..........ocoeveniiininiinnen, b
1.4 Equations of Straight LiNeS .....ccveveereeiieienicrereereneseeeeesnas, 18
TORNE UMMMV st 0 HES S8 SR SRS REA RS SRS 2 SR 21
Sample Activity of Integration 1., 2
Topic 2: Trigonometry 1 ............ ey eo s s GRS 2
2.1 Trigonometric FUNCHONS .......c..vvevveiececiciev e sissasensesnin, 24
2.2: Angle of Elevation and DEpression ...............ccceueeecnmeimsessisessnnnnn 34
Topic SUMmMary ... e, 37
Sample Activity of Integration 2...........ccveeveeremmnnnimissisnnn, 38
Topic 3 : Data Collection or DiSPaY ........ccuwwwmmsmsessessssssssessissssi, 39
3.1: Measures of Central TENENCY ........ccceccunrermimrnnnimien.., 40
3.2:  Measures of Spread or DiSPersion..........ensiseinn., 48
3.3:  Grouped Frequency Distributions..........ceveermermierseecncennin, 50
3.4 Mean, mode and median of grouped data .........c.ccormvveirnniinninnnn. 51
3.5:  Assumed mean (Working mean)...........cccuerverenninnnnisiennniinn. 53
300 HIStOOIaM smmmsssissommsnmmsssiasasssrassssnssrosssrssessamrmsagssnsvaseasonssressasaas 56
3.7 Cumulative FrequenCy CUIVa.............cevreenniessnssissmssnnsessnsessesnsnnins 60
TN I oo RS PA 565 5 ... B9
Sample Activity of Integration 3.........cooveveeenens S ansesss 66
Topic 4: Vectors.....coowevismae. . R T 67
.10 ReViSION Of VECIOIS wuviiiriciiiiieiitieeeeess e eeee e ssssaeesssnssessesssssssnessss 68
B2 Magnituderth B VETKIF i rmsissimsssnprsnnsmansismisns 69
A.3:  EQUAL VBCIOTS scucscssmmsnsssnssmisasssornssmmsovssisassisssonsnsssssssssineisseissarn 69
4.4:  Multiplication by @ SCalar ..., 69
2.5 POSIHION VECIOIS wvvveeeeirirrreeeeeiisaeseesassessssssaeessssseeseesasssssssnsseseessesons
4.6 Addition of Vectors



https://v3.camscanner.com/user/download

Prelim pages a

L7  SUDDTBCTION OF WBOIOIE s vt s TR ST A S AR 5 kP ik 3 74
I PROMIES o conmnansssnarnetnosionsans RRABS G EFRI RSV RAT T IR UO o Thansatsnsss sasaiinnpen 76
3:  Proportional Division of a Line ..., 76
TR ] VB0 S o tetenetiee et s eenneesanesrsansarasansaeassssaat et eeesaatneeeaniassnens 79
GRIGEET TRBIS . . = = ciimsaae  EESaAY SALIF 80
Sampile Activity of Integration 4......c.cccciiiiieiiii e 82
TODIC SUBTMIBEY -.cxcosnscansassssassnapurasisarsssssesmasassvosss dssansasisnasantassmans 82
TOplC 5 £ Ratic and Proportlon ......cassanmmsmnenummssass 83
5.1: Meanmo OF RAHOS oo cnesmmsssnmnssion sns b Tos ot assaseERins 45850 ST +s Sp om0 84
2.2: Increase and Decrease in a given Ratio ..........coooviivnnniniinninnnnne, 87
5.3: Direct and Inverse Proportion.......ccomeiieiiieenciee e, 88
B Propoftional Pafls.........couri-cos s mesmmnesmsissssunonsmmmrmssgssinaesmansmsas 94
T o= | [ Y RS OUO OO RO UPUUR SRS 96
3.8:  Scatter Graphs ..ccccceecceecrcnemmniiecsies e o8
TORE SURTMRER -.ccsoonsansnsiois S Ao St R
Sample AcHvilY OF INMAGIANOND .o aomsnssiss e emsmmmmssins 102
Topic 6: Business Mathematics...oumrmsesenssssnssnesssessscsrenanes .103
6.1 Percentage Change ...... - cmmmsensssummasssiansammassssssrassonss 104
£.2: Compound INtEreSt....ccoueueveereeteeeeeeee s 106
5£.3- Formula for Compound Interest ......cccccveeiiiiiiceiieeneccecceccccn, 108
B ADPreciation and . cus.crmssmvmrimmaiaisrseavesimosvamasias 109
5.5: Foreign CUITENCY ... 111
R = [10= 3 ad 0 () 1 1= 1TSS 114
B.7:  MOTHGRAGOS . tic e sstosshecsvmnsnsinsaanasdtias s sbondonamsnensay st silisnnsssshan o nse e 116
65.8: INCOME TAXeoermemmeemecrrereereeeerreeesseareessesieneseseereaeessessasssessassensserssssenn 119
TOIC BTN it coossinsinamssisnmmnen s s AN AR AR ST RSS 123
Sample Activity of Integration 6.............cccoeeie v 124
Topic 7 : TrgonometiV 2. it it sisaisusintinionss 125
7.1: Trigonometrical Ratios of Angles Greater than 90°..................... 126
7.2: Trigonometric Ratios of 30°,45°and 60°.........ccccccovuieirnivcnnnnnnn. 129
82’ - TrgONOMOUIC GrAPNS. cirxsesss cenveiseidtdsanbistas edss sss Inesunnivsnsodsiionbinss 130


https://v3.camscanner.com/user/download

rirey

7.4

o |
b

.- ®

5
FJ

L]
L7

L)
¢

m o m
Moo ow

Topic 9 : Matrix Transformation....

Sineruleand Cosinerule...ooiie
TOPIC SUMMABIY ...oiveccmariinernecssessasesnse
Sample Activity of Integration 7...........cccoeecien

K »
» .
- ‘a f ce L S R T R R RS AL BRI NS LR T AN TR OIS E T AT T - L ris

Meaning of a MatriX oo o
Equality of MatrioeS . ...ccecveererececrececeesesevsrecccereen. pr—
Addition and Subtraction of Matrices.......ccoeroeerre . -
Scalar Multipication ..o -
Multiplication of MaiCeS e
identity and Zero MatriceS e _—

Determinantand inversecfa2x2Matrie oo Sp—
TODIC SUMMEBIY .ot eemeeeeemsssemsesmes st .

P -

Sample Activity of Integration 8......ooemoeoeee DR i

o.1:
8.2:
8.3:
g.4:

8.5:

o W
g

}'1

Topic 10 : Simultaneous Egustions

Transiormations Represeniedby2x2marices o

identiiying Matrices of Transformations ...

Identilying Transformation Matrices by Calcui=Sion

- e -

Using the inverse matrix fo find the objecigiven e image 25

Identifying the relationship betwesn arsa stzie =oior2rc T

deierminant of a transformation mairix 1=

Combinad Transformations ..

Successive Transformaiions involving Mzirices

Topic Summarny ..o

Sample Activity of integration... N

10.1: Forming Simulizneous Egusiions
10.2: Solving Linear Simuliansous Eguafions Algsbraically 7
10.3: Graphical Solution of Simulizneous Egu=tion -
10.4: Solving Simuitaneous Egquations Usingmaiices.

Topic SUMMEBIY ..o s i
Sample Activity of integration ... e



https://v3.camscanner.com/user/download

Prelim .

TOPIC 112 Probabllity .. 199
11.1: Experimental Probability ... reens — e 200
11.2: Impossibilities and Certainties ... ssissers BT
11.3: Theoretical Probability..........cccocvvvviiiiiiii RUTTTT 204
11.4: Mutually Exclusive and Independent Events................o 206
$11.8:  Treo DIagrams ... sesissecorssmninisissnsssssnsissssisssiasssisssnneossssssiessrsssssns 210
1.8 Probability ant. Sots: i« . ssasis e aosmmmerisconsens 213
TOPIG SUMMBIY wocuniusersansssnmsanssaisisamiscsisisivsieiesssesiosossnmeianives 216
Sampis Activity of Integration 11.cwummawnmmnaasmones 218
Topic 12 : Quadratic EQUAtIONS......c.ceeeemcmeeessesssessssmsnrssesaaeee 219
12.1: Solving Quadratic Equations by Factorisation ............c.ccccceenin. 220
12.2: Solving Quadratic Equations by Completing the Square. ............ 223
12.3: Solving Quadratic Equations using the Quadratic Formula ......... 226
12.4: Forming Quadratic Equations from its Roots .............ccccoeeeiiis 227
12.5: Quadratic Functions and their Graphs .......ccccocceeiiiiiiiiiicciieenns 230
12.6: Simultaneous Equations: One Linear, One Quadratic ................. 235
TORIG SUINGITY s ennnsin sttt ki sve v 238
Sample Activity of Integration 12.........ccocevevninninniiicnceeee 238
TOpiC 13 : Circle Properties..saummmsssssasssssosmsuasssissuns 239
13.1: Circle Definitions (ReVISION) .....cvviiviiieeieeiiiicicee, 240
13.2:  Length of an ArC......ccceeeeeiniriiiniec e, 240
H38T ATCAIOf A SOCIOT onreusreumsnnconiionssasaso i ssnnnn s ETTERRS 37551 snmamcssmTgan ik 242
13.4: Area of a Triangle Using Trigonometry ... 244
13.5: Chord Properties Of Gircles ... 246
13.6: Area of @ Segment ..o, 247
13.7: Angle Properties of @ GirCle........coomnninninii, 250
13.8: Tangent Properties of @ CirCle.......coceeieeinniniciinniiiii, 255
TOPIC SUMMANY ...cccveiieeeeeces e 260
Sample Activity of Integration 13........ccovniiinn, 261
GIOSSANY ..evveevereeeererteeesieiase et 262
References for mathematics ........cceermeemsesinnninni... 264



https://v3.camscanner.com/user/download

Theme: Patlerns and Algebra

Key words P rln this topic, you will be able to: ’
% Linear equation a) understand the relationship between a linear *
-+ Intercept equation y = mx + ¢ and its graph., !
E e Slope | b) determine the v and y intercepts of a given
% Gradient linear graph. ?

" & Equation | ¢) determine the gradient of a straight line. %

d) state the gradient of a straight line when given
the equation.,

©) apply the relationship of gradients of parallel
and porpendicular lines to determine the
equation of a straight line,

Myt e = SR L S 7 D) 5 RN Y AT A DS TN e TS

e TP
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. Longhom Secondary Mathemstics, Lesrner’s Book 3

introduction | Aclivity 1.1

a) Consider 3 ladder of lerge
Place the foot of the &g
4 m from the wall 2ng ez
lzdder zgainst I

M

¢ “

Fig. 1.1.

Suppose you are climbing 2 steep hill
or mouniain, describe what you would
undergo. What safety precautions are
you supposed 1o t2ke? Some buildings

have steep roofs. Why do you think 507 | £l
- | b) Move the foot of the ladder oz
(i)3m
| (ii) 2 m
from the wall and let the laddz

continue leaning against the
wall sketch the new positions
of the ladder.

c) What happens to the ange
between the ground and the
ladder as the foot of the ladder
moves nearer to the wall? '

d) Explaintherelationship between
the steepness of the ladder with
the distance between the wal
and the foot of the ladder.

Fig. 1.2.

Whatdoesaroadsignwithatriangle and
a car in the figure above mean to you?

1.1: Gradient or Slope of a
Straight Line

V/hen you look around, you will notice
that different objects have varying

steepness. In this section, we will study
the idea of line's steepness.

]
e,
e e v b Ty
T & T ———— ] Witrrrrmaemerame
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@) The diagrams below shows straight lines on Cartesain plane.

. )

Toplc 1: Equation of a Straight Line -

(i) Calculate the values
of AB and BC.

(ii) Calculate the values
of DE and EF.

S
2L IRERY Baas

I VRS

—3X-axis

%
3B by T PR
L
sfa

Fig. 1.4.

QXIS
NP SETEE NS

&
S B A

(6]
R iy ] oS Y HhES

15
\ Y BEERE BUANY FEERE SUSE AEADA DOSH

Ra.C| ESab FERAT Tanus pawal fente nannl Juws

(Y-(IXIS

Fig. 1.5.

f)  What do the ratios g% and ggrepresent?

T
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Mathematicians have developed a
useful measure of the steepness of
stairs or a line, called the slopo o1
aradient of the lino. It is defined as
the ratio of the vertical 'rise' to the
horizontal 'run' when moving from one
fixed point to another along the line.

Example 1.1

Determine the slope of the line
passing through each pair of points.

a) A(4,2) andB(3,5)
b) C(2,3)andD(4, 1)
Solution

a) Let A(4, 2) =
B(3, 5) = (x, 1,)-

(x,, »,) and

_ Change iny Yy ¥ 5--2
M= Changeinx _ % %1~ 3--4
7
=3 =7

The slope of the line is 7. The
slope is positive and the line rises
from left to right.

b) Substitute C(2, 3) for (x,,y,) and
D(4, 1) for (x,,y,)

Yo s -1-3 _
Thusm= =3,= 42 =

wny o|d

f
:‘.
§_
l”
|
!
i
z
!

|

The slopa Is negative and the line
risos from right to loft,

oyeaxly -
1 A i
B C s
i p‘,::, o fpue ,3 e bl
| N ,
HERN RSN >\£-“
~’».»« e et »—»1 lrt-> e S
" 1 | ' Ly \\\
;| b S .
Z ] ! 5 X
< 7L,
RRS-BRES ERnlo) IRRRE TRREY- s . SRRy
| ‘ ' | 1 i ) ! ] | { { ‘ ‘ 5\\
EERARATEARAR L2AAARAGA .
EURA RERRA ERRRA I D~
et e b b Rt
| ! ‘ ‘ v * 88
Flg.. 1.7,

Quick Practice 1

Work out the slope of the line passing
through each pair of points.

. a) K(5,2)and L(1, 4)

b) P(2,4)and Q(5, -3)

j
a) Study the diagram below and

work out the gradient of the line
through the points E and F.?

Fig. 1.8.

b) Work out also the gradient of
the line through the points M
and L, shown in the fig 1.8.

A $ M(4, 6)
+ L(4, 2)
0 il
Fig. 1.9. o
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Tople 1: Equation of a Straight Line .

¢) Comment about the answers in parts (a) and (b) how they are related to the

lines EF and ML.
The diagrams below are examples illustrating the four different types of slopes.
a) Positive slope b) Negative slope  c¢) Zero slope d) Undefined slope
/F N N N N

V y y y
/ N \ N > N
/ 0 .\7 O \\;\: ’ O X 0 x. ’

Fig. 1.10.

1.2: Gradients of parallel and Perpendicular lines

“ou can use the slopes of two lines to determine whether the lines are parallel or
.erpendicular.

M

a) Study figure 1.11 below.

N

v

N
N

> X-axis

S SRS P BN | B

H ' I
[ [
1 -t
! - S | o
i 3 S| ] 1
g | { 1 HE
;-—"];—-;\-- - ;v—;--%» —«1—-« SS . . S
SN G N G U S
¥l l {4 i1
.- - - -
e 4 d gt ded -
O | { 1 | i
] i d i1 § 1 1 1
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. Longhorn Secondary Mathematics, Learr_!gf's Book 3 B i

'b) Work out the gradient of the lines through the points
()  AandB. (i)  CandD.
¢) What do you notice about your results in (b) above?
d) Comment about the lines AB and CD.

.
a) Study the figure 1.12 below.
y-axis
17T 1 by TANTT 1 Tr
11 L\ i
1] Tt A &
N ~~
1 BE B RN i SEuSE e
| L.t ‘L S i
i : ¥
i ! USREREERE ERETE N TR BE
1 ]
‘ : = S B 4 e e .
R ERES! 1R £ '\-- SSNEEIENER SENNE N
Sl 1SS 'O EEREN SEREE SUNEE BE
SARN , S e e L BSOS BEREE BN
L i odid ded il il T
| 1} { 1 1 by .
o = SRS SN IR <4 - - P 0 7. X=(IXIs
1 1 2
_,.‘2,_,_‘, SNES .0 - - v SN \1p. Y TR YEM .6-
~—te R AR eSS SRS P s A
NEEREREEauE. . - IS S, } i
Ll 2l 4 : .
{ ! 1 ¥
4,§. I+ 4 ,..l, P N - PR R
DA A B e AR T S + R e o T N
e SRR S SR SRS B s TSP W 5
ITENSESEURER B ot ttd \ e TeWeN 09
Bl d { -2 A I
FEBEEEENURCS B | SUY SES R STEEE B
ﬁ_:,?., I R R LAY SR, $2-5-04d
R R S A B . .I....A.v..i.
R \.‘. !
IR ERENE BERC —t 'S SN es o i
INRR NI . ot ..\LT...QU-.H
4 q.‘, PR + hos ‘i ashd b o j'..JI H
4+ 4-bodd R P TR A, o :
i jw ',‘ i w5 1 1
f6'¢+..,! s & RSN T o6 SHNEEN SUDNY N
4 u'!o TR PPN .vj.'d'{(‘.«"‘. “&-0 D
4]1»9’7-q-|- . MRS T e d R R “ s P
-4 t 44 44424 4 S SR LR JEL TRURER SPEPEP S
{ —d £
‘ ot Sy ')r ERERan R o SLal S SE T SN SR SRR S
LER B o 2 b2 4% o s &% IR 14‘ A;,.,. "
S ERERREEEPS cofBs | =1 5 N G OUN B
1 QIQQ;"/&, 4944 v 399 4._‘.i‘:. $
N R tdbtBdaes ‘ 4 he x"’§
- f ,‘:’3] WS U
ﬁy’fco 44-+9.8 4 % 4 ..."i.;t.&.
LTt 44 Do { SEREE B
Tttt 4444 4 T ¥ NI S
8 B A B ST ¥ B0 B S ol PR S
j - ..‘..C'.w+,~
e e a I bedsdrrssrbasasstiissbanas il Re &5 8 &

Fig. 1.12.

“ b) Work out the gradient of the lines through the points
() RandT. (i) PandQ.

c) Work out the product of the gradients you have obtained in (b).

d) How are the lines PQ and RT related?

Example 1.2

‘Determine whether EF and GR are parallel, perpendicular or neither. Draw the
rJraph of each line to verify your answer.

a) E(2 8),F(2,4);G(5 1), H(2, 2)

b) E(4,4),F(1,7); G(*1, -4), H(s, 8)

v% 3

(%83 CamScanner
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Solution

a)  Work out the slopes of the two lines.
- : = 1-8 o
Slope of EF = 5 = L

=3

o >
Slope of GH = 4 ¢ =

2-85 73
Because 3 x . = 1,the product of their slopes being 1, EF is
perpendicular?o GH.

When drawn below, the two lines appear to intersect at right angles.

V-axis

(4] ad L]
4141 E B f 2R
1110 : P
4 ‘ : ' . g i i “ ‘.
H | \ . HENE
L1 LN RENE
4 1 . X I . . ! 1
1] \ BENL R ne
| At 1
. B B e et R r
] 2 \ 15 }
‘ ‘..- >. : >.> pu.

i i \_I

1 L i

] i TN 11

| N

! A1 £ j-_v-,/’ L

: . '“"?7';eff?a_i"; i .

sl Iy & o

I 0

1 00 5 = o

1995 8 1 :;\‘

7 1 _ ) ) ; \ P v.>x-axis
R S RREE IRRE SEREC JENN: IRnEa Ry N ERELE R ERr ARRRE INRET S
'_';'— 31 ,-I,

| S

-

a £

5 - <

R O

e y
- 4 i 0 e
RERE

1

§ z .

T T s —
e 1 et b . :
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bl Work out the glope of each line.

7. 3
Siope of £F = 1%
Slope of GH = 3=

Because the slopes are equal , the lines are parallel. From the graph
below, the lines appear to be parallel.

n
o

N -
=

i I

V-QXis

bt AT St s ot st b et Y e o

U VRIS

R } 18 A } Lt g
P LR y b 4 S O T T ) Vi 10 § ‘
IS I A i
et O (N [ S [ 13 {8 iy i b 2 1
;L’..'-,_L..,‘;A_ > SHEESEWEY N bbbl LAty b L L
[T [ i U EERE bbb b e dd SRR
ittt ] { $
FE- s 8 Ly b 3-8 4 SNG4 SSRGS 0I b il 5t t

I
+ ! 2R 2 | T )
O U 1O T B B W 0 BN U .
i 111
168 ) I

Quick Practice

Tell with reasons whether the lines AB and CD are parallel, perpendicula
 Of ngither.

a) A(3,71),B(6, 4),C(4,5),D(27)
. b) A(5,8),B(7,2),C(7,2),D(-4, 1)

iR

(%] CamScanner
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1 Straight Line

P X-axis
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» D ; ."\.
8 L

SERTECEERR. B R R T & o NERRURY FFS NI e i

re

N

N-QXIS

—Ix-axis

+
RE.
71
:

Fig. 1.15.
2. Work out the gradient of the line passing through each pair of point.
a) C(2,1),D(3,4) b) P(1,3),Q2,4) c) Q(0,4),R(5,4)
d) K(@2,77),L(2,5) e) T(®6,4),V(-12,5) f) K(3.5,2),L(4.5,-0.5)
o) M(3,2) N}, 3) |

CamScanner
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