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i :,:I::T”-rinni Answer all :|'|lu.\jinns by shading fl'llc correet apling gy, e ||||ts¢i::l|:-l|1m:,lﬂ.'“"ﬂ'wl,y the
- same option 0w the fst page of the ok fel, Submig buth e guesting paper and the boollel Tor
r. i ing. N TV = "
Use the fallowing disiibution below for questions | 103, = . ¥
The following datn shows the humber af hours wo, ked by 230 Maths/Compier Se Studenis .
i Number of .'.'_“w_lﬂ:_‘L 10-19T20-79 g 50— 59
Freguency A0 |50 ‘i[r__-f_ a0 T i
1. Whatis the mode ol the nhave disuribinion? (M 175 1y20.5 (©)265(m 715
2. Whntis the st quartlle of the ghaye distribmiinn? (o) 2 (BI14(Cy 160y 18
3, What is the median ol the nhove di‘sllilmliun? (A) 2005 (1) 235 (CY24.5 (D) 25.5 .
4, The nrithmetic menn of u sel of § mumbers g 20, I eneh Wimber it |'|l'sl'|'n'u|1i|:h'éi1'h5"2 ant then neleled
by 3, then what is the mean of’ new num e W15 18) 2205 (€) 336 (1) 4.5 ’ o
5. What is the weighted mean af firgy |p natuial nimbers wihose weighls are equal 1o the corresponding,
number? (A) 7 (B) 5.5 (C) 5 (DY 4.5 B . %
6. “The sum of menn, mode nnd median of (he dotn 12, Ij,iﬁ ,m,ﬂn,ﬁnz lo the nearest whale "
number is (A) 39 (B) 36 (C) 17 (D)8 ] ,']' ) J - ok \3
7. The arithmetic mean af the Tirst ten whole Mimbers is (A) 5.5 (BY5 (C)4 (DY 4.5
B I the anthmelic mepn of the I'ulluwing dutp 6 — x,7-+%x,3-3x,5 - Ax, 4 ~5x,114- Gx,2 -
7x,18 4 Ox is 10, whot is the value of xv (A)SBYG ()7 (D 4
9. What is the peomelric mean of (he following daty $7,3.3,3,6,4,4,5,4,6,6,47 (A) 4,33 (B) 4.79 (C) 4.0
" (D)4.70 ootk BRI
{Js]c the following distribution below for questions 10-15 -
Class Inierval [ 13- 17 [18-22 [23-27 L E R TR I e A TS | 53-57]
Frequency | 2 22 I AT [, s |4 G . ] 1 |
a0 DS - B AT TG e =5
10. Find the standad deviation of the above distribution (A) 1940 (D) 16.30 (¢ 240 (D) 11.39
1. What is the varinnee? (A) BE45 () 93,60 (C) 77.40 (D) 69.70
12, What is the coeflicient of variation? (A9 33.27 (B) 26.14 (C) 39.70 (D) 63.40 P
13. Determine the degree o asymmelry ol the distribution (A} 0.0617 (B)0.0120 (©) -0.0617 (D) -0.0566
14, What 15 the cumulalive frequency.al43 - 47 class.inteeval2.(A) 6 (3Y57 (©) 6T(D) 63 : b
15, What is the cumulative fiequenicy belore (he thirg quadtile cluss? (A) 34 (D) 4 (C) 24 (D) 51
16. What is the harmonic mean ol the following dnl;lfl.’?:}.s.- 10:4,4.5.4,6,6,87 (A) 4,23 (B) 4.53 {C) 4.74
(D)4, 30 ? 3 2 .
17. Suppose that the mean and median of a iven distributionare 63.7 ond 62.5 respeetively, determine (he
mode. (4) 60.1(B) 63.7 (C) 62.5 (D612 i .
18. Findl the mean devintion of (lig following dnin 3,5,6,7,8,6,10,12 (A)2.12 (B)2.16(Cy 2,30 (DY 240+,
19.The sum of (e pereent fiequencies for all clusses will always equal Lo (A} ane (B) the wiinber of
classes (C) the number of items in the study (D) 100 £
20 Singe (e made is the maost lrequeney oceurring duly value, then (A it enn never e lavger than the mean
(B)itis nhways gregler than the mean (C) it is nlways wreater than e medinn (D) none of the gbove ~
21 1M the semi-interquartile range value and third quartile valyes are 12,9 and 66 respectively, find the value
ul'the [jps quartile (A) 30,2 (B)40.2(C)y20.3 (M 3s5.6 ‘
- L]
|
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teos nunnbee lor the bose peviod s olyavs tiken 1g (A 200000 S0 LCY 1 (I 100

e e e elien constoocted fom v (A) Bregueney (13) Clas (C) soiple (13) None

the ratio ol prce of simple commothity wea given period o ils price i another penod is enlled the (A)

speviod (19 e vatio 1C) Nelntive proce (L) Mo =
s pend example of sampling Hane (AY Yorer's e (13) Yuner's evister (C) Clnss nllcr_u_l[]lu_..u

DY Liployee's nnme ’ . i Snl 3
VI somple prefried wopopulation i west statisiienl chguny? (A)Binsed (3) Statislie ;
Unbiased (DY Mavameter i

cleel wsample of 5 members fiom o papulation ¢

Cleetis 3 Find the menn of the sumple using sy

onsisting of 20 membiers, Given that the Frst number !
Vel of the following is o guasi-homuoy

stemntic mndam sampling (AT B A () T(D) 19
wenenus tandom sumpling? (A)Systemtic random samphing (13)
sunple andom sanplimg (C) Steatified spdom sampling (DY Cluster sampling =
B Y sampling method drawn from il tzent growps-liom o friven
e snmpling (B) Stat fed andom sampling (C) Clustey smpling,
Asurvey was earvied out an some sludents ol 1)
e ol sampling eolled?.(A) Simple rndom s
(01 Mul ~stape smnypling (0) P'ilat s \-'t:_\f
measmement seale hat serve as a label is lerm (A)
Crven the low sple distribution table -
. Class mterval | J1-d0 A1-30 3160 G1-70
L Frequeney ™ | 7g 10 3 '
What s the upper elass boundary of the sceond elags (A)-40.5{B) 50.5 (C) 60.5 (D) 30.5
e Tollowing are mniks scored by some stidents in 100 evel '
L4, 19,18, 12, 18, 8,19, 16,10, 1 1,3,17, 18, 11, 15,5, 20, 16,12, 3.
Find the fictiency mark for the elass interbal |

6-20, uslnp the cliss size ol' 5, (A) 4 (B) 2 (C)9(D) &
s hich of ihe following ls a canmen fuctor w bar ehait s histos
(131 Class boundary

grim (A) Class interval
() Freque wy (1) Class ks .
ehemiat has underten un experiment where i ticd adding 6.dilTerent amounts of g catalyst in o
TAture piven as4.1,2.0,6.0.2.8, 1.1, antd 4.9 Find LI (xp.— ) (A)20.9 (B) 3,0 (C)6.97 (Dyo
27N ieh of the followiny is the varinnce of y7 (A) Tk, 337 - § (D) Lyt = Ll
CMicalye = Py ) By yf —y2 7 "0 -
31 Given the following data 60, 49, 40, 61,64, 60, 59, 54, 62, 69, 70,42, 56, 61,61, 61, 58,51, 48, 65, 49,
49,41, 48, 52, 40, 59,46, 58, 43, What js e seetor ungle of 607 (A)d(B) 108 (C) 1y D)2
! Vind the semi-mterquartile range ol 10 studaits scares In PHY 109 given below 10,6, 6, 2, 10, 3, 7.4,
SA(A)3T5(B)8.5(C) 475 (D) 23S e
- Which ol the following hest explain why we classily dila? (A) 1o prepare wmbulagion
necessary details (C) ta digwe inferenee (D) (o i)rc.\:ul‘_LIn_{u in minimum spuce - )
"Fie = 1.5%, whnt is the bl valug for i Gieo-Lailed Kirpg sample test, =
(A) 1.96 (11243 (C)2.175 - (D) 1.64s '
ALestof the degree of associntion based on rankin
method (G) Person's method (D) produet iumpcnl
Gwven the fitted regression model y =-20°="x: The velutionship betveen und y is (A positive
(E)divect  (C)inverse (D) equgl " :
IIthe currelation coellicien fs =04, therd e felutionship ®)
low inverse (C) high direct CAD) High inveise
3. The sample size required 10 cslinml.u-lhg:\_munn il e error is 1o be less than 1000 wi, 95% level or
canlidence and standard deviation 10000 s (A) 384 B)19 (Cy20 (D) 385
A sumple of 75 1enters in a city showed 10 were wnder the nge o' 35, Conslyyg
interval for the' pereentage of il renters thin

a99%,
G art wider the age of 35, (A) (0.38, 0.68) conﬁd?éc)t:
(048,088) 5 (©y36.00m (D) (042, 0192)

population. (A) Ftulti-stage
(1) Systemutic rndom sampling

MTH 112 to pssess their perfarminnee. What i< this
ampling, (1) Cluster sampling

Ondinal (B) Ratio (C) Interval (D) Nominal
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o vr et e vt Ty A Wi g i
NIRRT vl,l,flr_'!_:‘_.l: U'.I\ umn [{, VR ' ._-_‘|‘|_0-1-11 W e e A% %
a8 Given thot the €a'e It vl for gy, Smple onz g ,II )
the ot e (A Y _HDADI (©y 09 l‘;;‘r 't'm O IMNISE = <271, The Pvnlie be
P alaset of duta jq | 2 iy e ey o, }r ]!’ L
multplied by 2 (A4 80 F'.‘.] 240 RERT [..Iq;u;:.! _d:-vmliml 1 cach ol e hseivaiion 1
50 The standant deveion ofawet of dagg 153 5 4 LR :I e
i divided By 4, (A} ?;i (M 1 50 €0 wl\v RLUUTETR Vintion 1l encly ol the obyervition -
51 An cstimate o POmIKON paramers; (o Lasedt o s (1 0.6
rymer (O stalle (D) varignec T s derived wsing snmpte - (A) prreter
82 The wmple size required [or lnrpe sample inferenge i T okt (S
t ; 30 fremee i (R = uip (R T (©) n=100 ()
53, A_ sstimator whose espectod valye QUL e estinmted R LE -
“(L[‘: it (DYt Estnmated value is gid 1 e (Ayunbined 1) igsed
54, The two conditions that Tead to the g, ol smnll somy e test stutistic are i
n < 30ando wnkiown (C) = 19 and ¢ lll'nl.i'lm:n (B, j.1::1::‘:1-':::1.([:1\:]:: A0 and ¢ known ()
55 Using the p-yalue, fe il hypothesis i esied iU (A s -
56, The siatistienl disbibation appropriate for amn)) szuuu!(:(lc:trcjnlss::uiﬁc:uﬁl}rli'rll'} r-'(c)‘p il
(A Normal (m Chi-Square (C) Student'gy "([;) Fighe ;:I SPIER R fooans &
57. Rejection of the null h)"’ou'c_*‘is when it is e leads 1o e RO u E——— -
T ype [U'-:l one-tailed (C) lype | (12) two-laileg
| 58 In test of  hypothesis, the secand slep is'u\) culeubied value of the e 1 "
'. eritical region (D) decising O I fest statistic (8) Hy and Hy ()
D In=144.7= -1l =12, A 95% conlidence il“ul‘\".l‘i Tor Iis “.A..._.-
(A)(191,2.30) (B (-230.-191) (g (=2.26,-1.91) (D) (1.94,2.26)
00.1fn=25%=-215=11.A95% eenlidence interval for FIR | e
(A) (1.86.{..3_4-“1 - (B)(-2.34,~1.86) (€) (160, 2.60) (D) (~2.60, - L.60)
Use ihe follow g inTormation to unswer questions 61 (o (2,
| IT% =655, =2.5n =100, =055 =2 G,y =200,
i 61, The vilue of the test statistie for testing the shani i) :LilTu:mpnc between the twa sanple means 15 —----
i S(AY =645 (M) 6.5 (C)-1026  (Dy1026
i 62. What is the decision for the hypothesis using o = 59
; (A) Accept Ho (B) Cannot igject Hy (C) Reject Hy (D) Reseryve Judgmient
! Use the lollowing infommation 1o answer questions 63 Lo 66,
IF%, =58, = 1L2,n, = 25, =35 =150, =16
63. The ponled standamid deviation Tor the two samples is (AY 132 (B)-.75(CY 4. 73 (D) 3.57
64 The value of the Lest stalistic lor testing the signilicant Jilerence between the lwo sample means is --
(A) .57 (B)1.75 (Y473 (D) 1.52 . :
G5. ;‘-’_I;[r;é is the table vilue For testing the hypothesis using @ = 1. (A) 1,685 (B) 2.023 (C) 2.426 (1)
66. What is the decis’on for the hypolliesis using or = 1%
(A) Aceept My (B) Cannal reject Hy (O Reject Ha (D) Reserve Judgiment
67. A bakery clnims th the weight ol its bread is more than :‘-L)Flg, To test il the actual welght is loss than
the campany claim, samples were selected wnd hypothesis testing earried au. Whal type of lest is his
(Mypel  B)ypell  (C) two-tailed (D) one-tailed”
Use the following infarmation 1o answer questions 6% tu 70, _
A 95% canfidenge inlerval veparted for the parameter gis 1.5 10 6.5 The interval is based on 1S
observations,
G8. Whatis the table yulye of the Ldisiribution? (A) 2.145 (B) 2,624 (C) 1761 (D)2977
69. What is the value o the standar eivor of metn (s-e(D) (A) 119 (B) 14T (C) 1,96 (DY1.86 s
L 8 70- What is the mean of the unknown daty set (A) 80 (B 2.0 (25 (2"
i A
v
&
f AU o F
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*g?t RERAR :T:;H\IT‘\UI m:{!l?l.'[lf;lii VTICS [ COMPUTER SCIENCE
i e ot P SEMEGPER P ANINATION 2016/2007
it N - % “!TL Code; M1 1 ’ 1itle: Data Analysis
*&‘:E_!_:_"""&l Level: 100 Duration: Z;J‘Irs
........,..----"""'”:.,’.;.i'-“'. I.”--.h"' Mittric MOjacscsrmsrnrmenssareen S/N on .\ltt‘nd'.lnc?;__"__“
Instruction: Answer all 4 "”“H:,-' |1" shatding ghe ""T"u‘; o l|iun in the gquestion paper and copy the sarie aption
on the first page of (he pooklet. Submit bogy "““Illt'slim, |‘ITI|‘I.'!‘ it the booklet for marking.
i A n
1. Rejection of the null hypothesis when 115 e Jeags [: .I.E-r\ rror
(@) type | (bli}'PC” - (c]nnc-li'.nlntd (d) Cwongalt d--— ¢
2. The eritical region is the FEgion Setaside for e .
{a) accepting 1o (0) rEjecting or aceepting Hy (¢ reions -eserving Judgment
3. The erieg! value for the rejection ol the null iwnn:hc;ic:ljfnglihl-c((;-]urp;le an:f'—il:ﬂlrlr testata = 1% s (a) 1.96
()2 58 () 1.64 () 2-332 o R ares
4,100 = 225,5 = =5.2,0 = 2.3. A D% confidence iy, P
() (4.77,563) (0 (=529,-191) (¢ (-5;?13?%5 () (~6.91,~7.29)
Use the following information to answer questiong 51n,7 l
If £ =10.5,5 = 11'21i5I?1 . 124 ‘rz =85,5, =115,n, = 100. i _
5. The calculated value of the test statistic for testj Sy . o two sample means is —-—--—-
: T"_‘- ‘:::3“1[.';;*:1)) 50(c) 5.62(d) 2.58 esting the significant difference between th p
6. What is the decision for the hypothesis using o = 50,
(a) Accept Ho  (b) Reject Ha () Reserve judgmeny  (d) None of the above
7. The P-value for the hypothesis using & = 59 is
(2)1.96 {h)0.582 () 0.197 (d) 1.64
Use the following information o dNEWEr questions § 1o 10,
If £, =55 =05m =10, £, =555 =025 7, = 15, _
§. The eaiculatee value of the lest statistic for testing the Sil:niﬁcﬂll! difference between the two sample Means 15 -----—
- (a)1.96(h) 2.36(c) 5.36(d) 3.32 )
9, What is ihe table value for testing the hypothesis us‘mgc-r = 1%
(a) 2.807 (b) 2.797 (c) 2.500 (d) 2.492
10. The hypothesis decisinn is (2) Reserve judgment  (b) Accept Ho  (c) Reject Ho  (d) None ofthe above
11.1fn = 25,% = 15.15,5 = 1.5. A 95% confidence interval for g is ====-===-
(a) (14.56,15.74) (b) (1453,15.77)  (c) (6.51,7.69) (d) (16.69,17.51)
12. A company clims that its bag of rice weight 50kg, To test if the actual weight is less than the company claim,
samples were selected and hypothesis testing carried out. What type of test is this
(a)type1 (1) typell (c) two-tailed  (d) one-tailed
13. Hg for testing Lypothesis using normal distribution is rejected if
() Zeqr < Zyap (1:’12 —value < a (€) Zeq) € iy (d) P —value >«
14. If @ = 7.5%, what is the tabie value for a two-tailed test using normal distribution
(2) 1.98  (b) 1.64(c) 1.78(d) 1.76
15. Determine the P-value for a one-tailed test if the calculated value of the normal distribution statistic is —1.72 {a)
0.0427 (b) 1.0962 (¢) 09573 (d) 1.0052
16, The time taken by a typist to complete a task on a machine is normally distributed with & = 2.5 mins. In a sample
of 25 tasks, # = 25.5 mins was found. Construct a 95% confidence interval for u
(a) (25.64,26.96) (b) (24.52,26.48) (c) (21.64,26.96) (d) (24.52,26.75)
17. The 99% confidence interval for 4 given a data set with n = 36,%¥ = 1555 =0.75 is
(a) (13.50,15.58) (b) (15.50,15.58) (c) (15.18,15.82) (d) (15.40,15.50)
Use the following information to answer questions 18 to 20. A 95% confidence interval reported for the parameter
415 5.27 10 14.73. The interval is based on 5 observations constructed using t-distribution. :
18. What is the table value of the t-distribution  (a) 2.131 (L) 2,776 (c) 2.582 {d) 1.642
19. What is the value of the standard error of mean (5. e(X)) (a) 6.80 (b) 6.48 (c) 1.70 (d) 4.50
20. What is the mean of the unknown data set () 10.00 (b) 11.50 (c) 12.50 (d) 20.50
Use the following information to answer questions 21 to 23.
The mean score in an examination from a random sample of 25 students is 47.50 with § = 2,50,
21. The calculated value of the statistic for testing the claim thal the mean scbre is higher than 45ate = 1%
(a)2.81  (b)2.58(c) 5.64 (d) 5.00
29. The table valuc {or the test is (a) 1.96(b) 2.49(c) 1.64(d) 2.58
lof A
537
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nl\'.~'--n-c of the g
is fay 0t (b} 1.5

20 (e) 50 7.5
36 Shoprite costoy

oY thury

165 () 16.75 .
gl is less than 400 at ﬂ.nﬁ;__m "

(e} 6523

(dy 2.5823
() Reject 1 {e)Accept |

(dd) Hone of e abaye
e 1esl seores of sludents 30, u

ple 15 {n) 680 (B} 3.05 (c) 3.41 (d) 4.50 ; .

testing the claim that the sample mean is not significantly dilfesent frog 3
{a) .59 (b} 3.01(c)-3.50 . (d) 0.59 2 '

used for the test in question 31385 (8) 196 (B) 2.58 (c) 2.78 (d) 1.64

decision is (a) Reject Hy (b) Accept Hg {c) Reserve fudgement (d) Mone. of the nf:-ow_;

(30 (m2) (4,5 (5,00 (1,3 (1A (15D (.5), (0,67} be points on he Euclidean plane with el

I de variance of . (n) 20 (b) 19 () 34 {d) 6 .

r{ X =YY if the var(X), varlY') and eov{X, ¥) are 214, 4, and ' respectively.

(ch3 () 6 _ ., ]

38, The test records for mathematics and computer students are presanted in pair respectively (1,2), (3.3), (3,9), (54),

5.6 (6.5), (8,7). (%,8). Find the cov (X, ¥). {1) 3 ) 5.00

ion for ¢o

athematics and Compater ﬁ['.|\|c|||:|"_3|_

urrence is one. (0) 20 (D) 4003 () fa )

able of 1 papulation and a =2 (a) 15 (b) 225 (¢) 3

5 the value of x iT the 2x - 1 is the sectorial angle of 1712 with a pie-chart whole comulaiive iz 12 ()2 (b} 1
Adyiz2

Vo indepenienty and identically disinbuied of the var (%), var (¥) and cov(X, ¥) are
cetively. (a) 6 (b) 7(c) 6% (d) 3

atn and count data are represented by counts or number of obscrvations in each droup of
observation in a population, they are referred 1o as —- datn {a) categorical (b) measurement (<) quantisative [d)
parnmeter

45, assigns mumbers Lo objeet of a sample in an experiment. (3) measurement {b) pasameter (e} statistic (d)
nominal scale
48, Fi of the disiribution 66, 15,72, 71, 55,56, 72,93, 72, 72, 73, 73, 91, 66, 71, 56, 59, () 664(H)
3 (d)70
47, fallowing repr he characleristics of'n good questionnnire? (a) Tele-guiding guestions

(b) Long and explanatary g
The iable below represents
mesn 1838, Use the

ions (e) Honest and vogus questions {d)} Unembiguous
examination scores of 100 levels students in MTH 112 in 2013/2014 session with
ions 48 to

X - G- 16-20 -7 " Tag ]
L ¥ 1 10 5:‘

48. Findthe variance of the di ion (a) 6.00 (b) 18.38 [c) 41,52 {d) 6540
.F value ofy in the distribution (a3 6.0 (b) 18.00 (c) 41.00 (@) 8.00
S0, Wha is the medjan of the distribution? (a) 6.0 (b) 12.3 (e} 4 1.00 {d) 21.00
1. Find i made of 66, 75, 72, 71, 55, 91, 55, 71, 56, 59, 56, 72, 03, 72, 73,73, 73 a) 66 (b) 72 (¢) 56 (d) 73
Usethe infermation to answer questions 5255

x-— L2 1.3 14 2.4 0.8 34 :j:— 1
W 1 15 42 Tk [z —— S—tl
52 Whatis the value of kif the slope is 1.327% () 7 (b) 3 (c)10(d) &
53, Findthe intercept iy = 0.+ b is the regression equation (2) 3 (b) 7 {c) & ) 10
2ofA
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84 Which of + 1w (h)
4.2+ 8
55 What s the mean of the variable 2 (0) 4 64 (1) |, 16 (¢) 10.00 () 1.00

SR IR ARALL W™ v » -
N FCPTESCNtS The regressing SR (apy = G

18 ()

¥ I8y i '

56, What is the value of v if the mean of the numbe 13,2y + 1.0, 5y~ 1 and 11§97 (a) 1.7 (h) 3.0 (€} 4.0 (dy7.09
57 The mean and he median oFa symmetric distribution i said (o be equal when they have <= distribygjg ()

unimadal (k) bimodal (e} multimodal (d) made
5B, The sta il sire ul Jom-oil Company is shown Lelow, Find the median.

Stafi | 1-10 [ 1120 [ 21-30 Tai_ap a1 50 i5|-m 61-70 | 71-80 | &1-00
strength =

No. of |1 5 10 19 “Ta |10 0 4 2
compary \‘VAI{ )

(a), 4]1_{;7_( 13 42,00 () 77.00 (d) 45,00

59, The time taken in seconds by 100 different themical substances to melt when subjected o a particular :emmm},

condition arg given below. Find the maode

Time {see) 4,51 ~5.32 5.33-6.14 [615-696 | 697-7.78 [7.79-8.60 | ?E.ﬁl ~ 043
[ frequency 15 7 28. | 1o |5
(a) 6.145 (b) 6.801 (c) 6.965 (d) 35 —
60. Find the probability of the class interval 30 = 39 iy (he table below
X [0-9 [ 10-19 20-29 30-39 40-49 50-59
v 10 [2 1 5 25 14
(a) 1 (b)3/10 (c) 1/5(d) 17112
61. What is the standard deviation of the distribution for an average of 48.287
X 25 [ 29 [y+3 59 70
f 7 9 BE 6 20
(a) 366.96 (b) 18.96 (c) 359.63 (d) 19.16 -
62. Find the value of v for an average of 48,28 in the (abje helow =
(X yo3 70 [ [%0 129 — ]
LT B 20 |7 | 6 1Y |
(a) 38 (b) 30 (¢) 40 (d) 25
63. Given the table below for 100 level 50 test scripts
11-15 16-20 [21-25 [26-30 [ 3135 [36-40
6 5 [x N ) |5

If the elas:
(b) 86.4 (c) 93.6 (d) 64.8
64. Find the class size of this distribution

=
cevals are represented in a pie cheﬁ, what is the sectorial angle of the class interval 26-307 (a) 432

| x 26-30 31-35 36-40 41-45 |
[ frequency p y 10 21 }
(2) 15.5 (b) 5.0 (¢) 25.6 (d) 30.5 ;
65. The normal distribution is represented by
Fy =2
(2) ﬁ e -’.&u(.r— Mﬂ(h) ‘% o—%o(x—p)? (© ﬁ e~Hal— i (4) T:;e_:“
Use the information below to answer question 66 and 67
X 15-19 20-24 25-29 30-3 | 35-40
f 3 4 7 1

66. Find the mean of the distribution () 27.50 (b) 26.25 (c) 7.00 (d) 30.00
67. Find the skewness  (a) 0.40 (b) 2.25(c) 0.22 (d) -0.40
68. The table below shows a frequency distribution for

uped data, Caleulate the mode

X 0-<5 5-<13 [15-<25 25-<35 35-<45 45-<100
frequency 2 6 20 15 8 4
(8)24.75 (b) 2237 (c) 27.73 (d) 27.50
69, Find the sum of the deviation from the mean of the distribution 4,6,2,8,1 0,3,6,4,7,10. (a) 22 (b) 6
(c) 0 (d) 7.8
70, ——=mmmmmmee e is a numerical value that summ:n_-izes population
(a) Parameter (b) Statistic (c) Inferential statistic (d) Descriptive statistic
Best of Luck.
Examiners:  Dr. A. M, Okedoye, 8. 0. Ogundele, J. T. Eghwerida,
JofA
’
- / ;
-~
1
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—
|'|'n|‘|l \l. 1 NI\ [R'\||\ “.I. I‘I.I_I.Iun .|".'|"|\'| R|\(H 13 | [ I'-"-F“Rl"\i
; COLLIGE OF SCIENCE
DEPARTMENT OF A p py1pa A TICS / COMPUTER SCIENCE
FIRSTSEMES | 1R EXAMINATION 20152016
Course Codde: MTT 112 Title: Data Analysis
Level: 100 Duration: 2 hrs
TYPE A
Scetion A: Answer all questions in this seetion,
e question given to me i for Type - df
(A) (13) ((.} (1)
Section Br Answer all questions in this section, poee
1. Aciademic class of degree (_FiT.‘iL Second. Third) is up example ol =—---- seale o
(8 nominal (7 ordinal () interval () rutio 1 -
2. Acceptance of the null hypuothesis when iLis false lopds o --mmemn crror
~ (@ typeld @rrtype Il () one-tailed (d) two-tailed
3. The $irst step in hypothesis testing is the delermination of -e-------
(a7 eritical region (24 To and T (e} caleulated valye of the test statistic () devision
4100 = 148.%8 = =7.1,0 = 1.2. A 95% conlidence interval for ft is ----m-e- ) :
. 4m(61,7.29) (0 (=7.29,=691)  ()(=7.29,691)  (&r(-691,-7.29)
| Sin =168 = -71,8 = LL A US% conlidence interval (or g1 18 --==-e--
! . “\':'\{‘-F’_]-"':I'h[“l} L ‘-i%‘(_?'{’(h_{"!—'l) €Y (=001, 7.04) () (6.0, 75105
: Usc the I:.\I.Inm ng l|11.n1'm:311m1 1o answer qﬂucsﬁuns Glo7 .
‘i — ["I = !3.5.5{ -T’Z:S.Inl = 19(.1. i, = _'/.E:fS-_: =2.8n; = 110. .
] Szl ‘,'1}”} 0" the test ;‘11'1“5“5 for testing the significant dilTerence belween the lwo sample means is --------
{31 va {hy-2 R4 .!.L) 2.84 (d) 2.58
7. What is the decision lor the hypothesis using & = v
| () Aceept Lo (b) Cannot rejeet Ty (2) Rejiet g () l{cscr\fcju'.J‘.;‘_".‘.‘.u'.'|1
,' Use the Iul_]m\'ing if‘libﬂ nation to answer questions § 1o 10.
L y Il % =35 = 0.9:17} = 50, X, = 3,5152_:-: 1.2;n, = 50. i
[ 8. The value of the test statistic [or testing the signilicant difTerence between the two sample means is -------
' 2y 1.9 (b) 2.30 (€) -2.36 ()y-1.107
9. What is the table value for testing the hypothesis using o = 1%
(a) 1.96 (b) 1.64 (e 2.58 (dy2.24
10. What is the decision for the hypothesis using e = 1%
rReserve judgment {b) Cannot aceept Ty (¢) Reject Ho  (d) Aceept 1o
11. A company claims that its meat pic fakes 10 rinutes to make. To test il ihe actual lime taken is more than
the company claim, samples were selected and hypothesis testing carried out. What type ol test is this
(a) type 1 (b) type 1N (c) two-tailed  &fT one-tailed
12. Tl for testing hypothesis using normal distribution is rejected il
(ﬂ) Zcﬂf < Zlab (l’} ‘zcﬂt = Zmb (€) Zeaw = Zian 7 cat > Zran
13. I a = 2.5%, what is the lable value [or & two-lailed test using normal distribution
(a) 1.96 (b) 1.64 (c) 2.58 (dy2.24 :
14. The eritical repion is the region Tor
E (a) Acceptance of Hy (b) Acceptance ol 11 (€) Rejection ol Hl - (dHRcjection ol Ty
15. The use of sample [or taking decision aboul the population is reler (o ag ------- staistic.
(a) Descriplive (b) Estimation {c) Sampling (Hinferential
16. The volume of wine filled by a baitling richine is normally distributed with @ = 5 ¢l, Inasample ol 16
bottles, £ = 74.3 ¢l was lound. Construct 45% conflidence interval lor p
, (71.64,76.96)  (b) (71.85,76.75)  (¢) (~71.64,76.96) (d) (—~71.85,76.75}
! 17. The 95% confidence interval for a déta set with 1t = 34X = 3.54,5 = 0.13 is
: (er(3.50,3.58) (b) (—3.50,3.53) () (3.40,3.50) (d) (—3.40,3.50)
Use the following information to answer questions 14 1o 20,
' g
>
T T
Saned with CamGearn
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T8 The i

X))
(clj N}

(d} 2.54

ions 21 1o 23,

1e Troim & random sample of size 30 is 48,33 with § =g, 07,
e fior testing the claim that the mean |m"c is higher thun 45 5 P
ey b1 (d}2.54
o ihis test
£ 1 .I\.nlu |l‘| ) 1,64 (275
mpothesis 4
: t Ha
at (hREicet Ho (€] Cannol reject Hy (d) Accep
r[L 4)1(]# 12,16,20 is 40 then the variance of (he data st 2, 4,6,8,10 i ——..
() 40 (c) 160 (d} 80 e
25. The varia wee of the data set 4,6,8,10,12,14,16.1820 is 30 then the variance of th datg ¢
4,6,8,10,12,14,16, 18 is seseener

24. The variance of

(ch M (d} 120

swer (ueslions 26 1o 2§,

mers spent & mean amount of 4,43 and n‘.nnd.lrd deviation :lH i)
g the claim that fhe inean amount sp 5

[c}‘?\ccc,:l Ha (d) Cannct accept Ha
wsedl o SULTHTIZE data 5t i5 Called eeeeme-em statistics
;Dcs plive (d) bar chart
narize the sample -----to be able to generalize the populati
T statistic (d) survey

{a) \-’.nmljln. ()]

Use the following information 1o ions 31 to 33,
A tandom sample of 28 FUPRE sty sad a mean of 1.2 books with a standard deviation of 2,14 bog)
a month.

testing the claim that the mean number of books read per
.03 Tevel ol signifi
[#)-0.80 (b) 0.80 {c) 1.98 (d)-1.98
32. Whal is the table value for this jest
up,; 96 (k) 1.65 (e)2.252 (d) 1.703

is the decision for the hypothesis

(&) Rc.scrwjuc.;_,|11enl (Friceept Hy (c) Cannot reject Ho  (d) Reject Hy

34. When equal interval is used in meastring population or sariple, it is better 1o used .

{a) ordinal scale (b) ratio scale {c) nominal seale &) Inte
35, IF Var(X) = 2, then Var(X + C)where C=12 s

mon

rval segle

---------- —@E M4 (28 (39 :
Use the information en colour preference by gender in the table to answer questions 36 to4p
G . | __Colour
cnder

_|_ﬁfgilll |_ _Light |_ Dull | Other :l
Va5 |1t e ik
e

[ Female | 55 "] i5- n 1R J_]—_L_ i
39 R T 25 ey i
z
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P
_— ; T i
1 Vel WL s
B the m | o
(ly s
1 hsas 1L 0 ARSI LIRS 6 Y

ab Wit is the wwdal nuaak?
1y O ey s ISR Gl &
6 Pl the med mark™
fuy @ [
O3, B the
o
Wy 1.3
snn'?
g

m Al 1 J,

Loy ST TS
seeaip of studems, Lse Hie Ll 1o dswer o

digtribion iz
1)

sy dlistrihution?

(dy 14.00

i the medion ol the fre

67, Wi . —
" () 1092 (b | T 1592 THRES
G Whal i madle ol The I.I.:-”II' ibution® ——

316

Best ol Luck.

Panminerss  DrAM. Okedoye, 5.0, Opunilele, 3T Bahawerido.
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Paper 2 of 2 — MTH 112 FUNCTION AND GEOMETRIC

Level 100 ¢ First Semester « Handout

DEPARTMENT OF MATHEMATICS AND STATISTICS
COURSE CODE: MTH 112

COURSE TITLE: FUNCTIONS AND GEOMETRY
LECTURES NOTES FOR NDS1, NDCS1 & DFST
PRESENTED BY: MR. D. M. FWACHABE

PART A: FUNCTION

FUNCTIONS

A function of x is an expression which depends on x. examples of functions of x are
xlogx, x2+4+5x - 4 and sin35x. A function of x is conventionally written f(x). The
brackets do not indicate multiplication but mean simply that the function depends
upon x and not some others variable.

Consider the following exercises:

Given that: x € {1, 2, 3, 4, 5} find the corresponding set of values of y, where y is

given by the rule:

(@)y =x2
1

(b)y =

0
()y=5-x

THE ANSWERS ARE

(a)x12345()x12345
y1491625y11111
2345

(c)x12345
y43210

1111
(a) {1, 4,9, 16, 25} (b) {1,,,,} (c) {4, 3,2,1,0}
2345

In the above examples, a set of values is given for the variable (x). Then rule is given
and this is applied to the given set of numbers, to produce a set of values of the other
variables (y). The variable (x) for which the values are given is called the
independent variable and the set if values of the independent variable is called
domain i.e {1, 2, 3, 4, 5}. The rule which is applied to the independent variable is

1

called the function and the variable which is produced by the rule is called the

dependent variable.

by Renance 12
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The set of values of the dependent variable (y) is called range. In example (a) above,
the range is the set {1, 4, 9, 16, 25}. The member of the range which corresponds

to a certain member of the domain is called the image of that member, example in (a)
above 4 is the image of 2, 9 is the image of 3, 16 is the image of 4 and 25 is the

image of 5.

Note that there is 0 objection to having two distinct members of the domain with the

same image.
THE FUNCTION NOTATION

Let us consider, two functions, both having set of real numbers as the domain. Let
one of the functions squares each member of the domain and the other doubles each

member of the domain.
If we write f(x) to represent the image of x under the function f, then

1. The first function is f(x) = x2

2. The first function is g(x) = 2x

The usual letters to use for this purpose are f, g, h and their corresponding capital

letters.

Example 1:

i.f(2)=22=4ii.f(2) =52=25

ii. g(2) = 2x2 = 4 iv. g(2) = 2x5 = 10
2

Example 2: The domain of the function g(x) = 5x + 1is {0, 1, 2, 3, 4, 5}. Find

its range.

g(x) =5x+1

g(0)=5(0)+1=1,9(1) =5(1) +1=6,9(2) =5(2) + 1 =11,

g(3) =5(3)+1=16,9(4) =5(4) + 1 =21,9(5)=5(5)+1=26

It's range = {1, 6, 11, 16, 21, 26}

Example 3: The range of the function g(x) = x2 + 1is {1, 2, 5, 10, 17, 26}.
Find its domain

g(x) =x2+1

X2+ 1=1x24+1=2x2+1=5x2+1=10
X2=0x2=1x2=4x2=9
x=0x=V1lx=v4x=v9
X==*x1x=2%2x==3
X2+1=17x2+1=26

X2 =16 x2 = 25

x =V16 x = V25

X==*4x=4%5

the domainis {0, £1, £ 2, + 3, £ 4, £5}ie-5=[ =<5

by Renance 13
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3

Example 4:

Given that f(x) = x3+1, find the values of
3

(a) f(0) (b) f(5) (c) () (d) f(-2)

4

Solution

(@) f(x) =x3+1..f(0)=03+1=1

(b) f(5) =53 + 1 = 5x5x54+1 = 125+1 = 126
333332727

()f()=f()3+1=xx+1=+1=1

444446464

(d) f(-2) = (-2)3 + 1 =(-2) x (-2) x (-2) +1 = -8+1 = -7
WORKED EXAMPLES

1

1. the domain of the function f(x) = is

(1+02)

find its range

111111

f(x)=,f(0)==1,f(1) ==, f(x) = =

1+ 021+01+121+45

~therangeis {:0&€,0<0=1}

2. Given that f(x) = x2 - x, find the values of f(10), f(-3)
f(10) = 102 - 10 = 100-10 =90
f(-3)=(-3)2-(3)=9+3=12

EXERCISE 1

1. What is the range of the function f:[] = 2[J + 3 having as its domain =3 =[] =
4.

Answer: -3 =[J=<11lor{-3,-1,1,3,5,9, 11}

4

2. The domain of the function f(x) = x2 + 1 is . find its range.

Answer: {[l:J€.,0=1}or{ 1,2, 3,4,e0cc0cccccccce}

3. Given that f(x) = x3, find

1

(a) f(2) (b) f(-10) (c) f(') (d) f(5a)

2

1
Answer: (a) 8 (b) -1000 (c) (d) 125a3
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8

4. Given that g(x) = x3 + 1, find the values of
3

(@) g(0) (b) g(5) (c) g() (d) g(-2)

4

FUNCTIONS/MAPPINGS

(a) ‘Into’ Mapping (Function): The mapping is such that every element of the set X has
its image in set Y (no member is left out without its image). This type of mapping is

called mapping of X into Y.

From the above fig. 1, for example, under the rule ‘f' ‘a’ correspond to 1, ‘b’ to 2 and
also ‘c’ to 2; but 3 and 4 are no images of any element of X. This is the mapping of X
into Y. Note that fig. 2 does not represent a function (mapping) of A and B because

there is nothing assigned to the element [J € 1.
5

(b) ‘Onto’ Mapping (Function):
In the situation where every element of Y is an image of some elements of X, then

this type of mapping is called mapping of X onto Y. for example;

We can also say that f is onto if and only if the range of f is the entire co -

domain.

(c) One - to - One Mapping (Function):

A function [J: [] = [J is said to be one - to - one if different elements in X have
distinct image in Y.

For example: Consider the function [J: 0 = [] defined by the diagram below. Does it

represent a one - to - one mapping?
6

Yes, f is one - to - one mapping since no element of B is the image of more than
one element of A.

Another example of one - to - one mapping is below

COMPOSITE FUNCTIONS

Let f and g represent the functions f(x) = x2 and g(x) = x + 5. The domain of both
function is (set of real numbers). Therefore, f(3) = 32 = 9 and g(x) = 945 =14,
Notice that we applied the first function f and then functioning g to obtain 14. This
could be written as OI0(0)] = 0(0) =0 + O = 00O, it usually abbreviated to

gf(3) = 14

Example 1:

Given that[I: 0 = 00 + 0 and that [I: 0 = x2, express the composite functions fg and

gf in their simplest possible forms.
7

Solution
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f(x) = 5x+1 and g(x ) = x2
fg = flg(0)] = f(x2) = 5x2 + 1
of = g[f(0)] = g(5x + 1) = (5x + 1)2

Example 2:

The function f and g are define by: [l: = JJand that[]: ] - x + 3, where [] €

define in similar manner (a) 00 (b) OO

(G.C.E O/L University of London, Jan.1983, Paper 1)
Answer:

(@ 0D =0[0MI=00+3)=0+3+3=0+6
~00M:0-0+6

(b) OO =001 =00 =20+ 3
~00@:0-20+3

Example 3:

Given that[J: 0 - 00 + 0 and that [J: J = x2, express the composite functions

00 and 0 in their simplest possible forms.
Find the values of J0(2), O0(2), OO(3), OO(4)
Solution

Given[:[J-=50+1and[]:[] = x2

00 = OI0(] = f(x2) = 5x2+1

00 = Ol0(]1 = 0(50 + 1)= (5x+1)2 = (5x+1) (5x+1)
= 25x2+10x+1

8

00(2)= 5(2)2+1 = 5 x 4+1= 20+1 = 21
O0()=(5x2x1)=(10+1)2 =112 =11x 11 = 121
O0(3)=5(3)2+1 =5 x 9+1=45+1 = 46

O0(4)= (5 x 4 x 1)2 = (20+1)2 = 212 = 21 x 21 = 441

Example 4:
Find the rule for the product mappings

(@) 02 =00 (b) 02 =00 (c) 00 (d) OO0
f:0-=20—-3and[:[J—=>x2-2x+ 3
(e) Check whether [J00 and [JJ are equal or not.

Solution
(@) Giventhat[: I-20—-3,[: = %x2-2x+ 3

02(x)=001=0R0-3)=2(20-3) -3
=40-6-3

=40-9

(b) 02(x) = O[O = O(X2 - 2X + 3)2 - 2(x2 - 2x + 3)+3

= x4 - 4x3+10x2 - 12x+9 - 2x2+4x - 6+3
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= x4 - 4x3+8x2 - 8x+6

(o) 00(x) = 0l0M] = 0(x2 - 2x + 3) = 2(x2 - 2x + 3) -3

=2x2-4x+6-3

=2x2-4x+ 3

(d) O00(x) = 001 = 0(2x - 3)2 - 2(2x - 3)+3

9

=4x2-12x+9-4x+6 + 3

=4x2 -16x + 18

(d) Since [J(x) = 2x2 - 4x + 3 and [JJ(x) = 4x2 - 16x + 18, therefore, [J0J # . This

shows that composite of Mapping is not commutative in general.
Example 5:

For each pair of functions [J and ] solve the equation J0(0) = O0(0), for values of
0 where the compositions [JJ and [JJ coincide.
(@)0:0-20-10:0-x2-x+2

b)D:0-x2+10:0- V30 - 2)

Solution

(a) O0(x) =0l0MI =0(x2 -x+2) =2(x2-x+2) -1
=2x2-2x+4-1

=2Xx2-2x+ 3

(b) OO(x) = 0001 =0(2x -1) = (2x-1)2 - (2x - 1) + 2
=(-2x-1)2x-1)-(2x-1)+ 2

=4x2-6x+ 4

Since [J[I(x) = [0(x), therefore

2X2 -2X + 3 = 4x2 -6x + 4

S 4X2 -2x2 -6X+2x+4-3

=2x2-4x+1=0

10

The L.H.S cannot be factorized. We can use the “almighty” formula for the solutions

of the quadratic equation.
—-0+v02 —-400

~[=

2[]
Wherea=2,b=-4,c=1
—(—=4)£V(—-4)2 —4(2)(1) 4+V8

D: —
2(2) 2(2)
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*+V4 x 2 4+2V2 V2

N

=

=1%2V2

(b):0-x2+10:0-v(30-2)

00M =001 =0(v30—2)=(30-2)2+1=30-2+1=30-1
00 = 00M1 =0(x2 +1) =v3(D2+ 1)-2=v(302 + 1)
But O00(0) = 00(@) -~

30-1=v(302+1)

(30-1)2=302+1

9g02-60+1=302+1

602 —60=0

11

o6e0—-6)=00060(0—1)=0
0=00=1-60=0000-1=0

0=0000=1

EXERCISE B

1. Is the mapping one - to - one or onto? Where[J = {-3, -2, -1, 1,2}, 0+ =

{00000000 DO00000O Y and [0: 0 = 0 + assigns to every number in A, its square.

2. Determine whether or not the mapping is one - to - one or onto

0:0x0 00 0 - (0 - 40 —20.

3. IfO(0) = x2 - 4x - 5, find the values of the following.

(a) 0(2) (b) 0(1) (c) 0(0) (d) O(O + 1) (e) O(=5)

4. The domain of the function [J(0J) = 30 + 1 is {0, 1, 2, 3, 4}. Find its range.
5. The domain of the function [J(0) = 02 + 2 is . find its range.

6. (a) If 0(0) =[O0 2, find the value of the following:

(1) O(3) (i) 0(3.1) (iii) 0(3.001)

0(3.001)- [(3)
(b) Also find the value of
0.001

7.1f0: 0 -0+ 1 what is the function JJ?. Find the values of the following
(a) 00(2) (b) 0O(=1) (c) 00O(4) (d) OO(0)

12

8. Given that [J([]) = x2 express as simple as possible

0(2+0)— 0(2)
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(@) 0 + [ (b), (0= 0)

i

9.If :0-20and 0: 0 - 0000 O, find the values of

(a) 0(10) (b) [0(10) (c) OO(10) (d) OO(10) (e) OO(15) (d) OO(15)

10. Giventhat[:[J =3[0+ 1 and [J: [] = [] 2, determine the formulae for the
composite functions [J[] and [J[J in their simplest possible forms.

11. If J(0) = 20 2, find expressions for:

0(@+h)—- 00
(a) 0@ + h) (b) O(@ + h) = 0O(O) (c) , (h = 0)
h

12.1f:0-=0-1and [0: 0 - 2[, express the composite function [JJ and [JJ in
their simplest possible forms. What are the values of

00(2), 00 (2), 0d(—=1) and g (=1)? lllustrate the composite

functions using arrow diagrams with three parallel lines taking as
domain in each case the set {-1,0, 2,5}

13.If:0-3 —-40and [0: 0 = 50 — 1. Solve the equation J0(0) = J0(0)
14. For each pair of functions [J and [J solve the equation O0(0) = O0(0), for the
values [] where the compositions [J[J and [J[J coincide.
(@0:0-1-300:0-2-02

13

b)D:0-v(20-3)0:0-302+1

(A0:0-02+10:0-V(30-2)

EXERCISE B (ANSWERS)

1. (i) Not one - to - one mapping

(ii) Not onto mapping

2. (i) One - to - one mapping

(iii) Onto mapping

3.(a) 7 (b) 0 (c) -5 (d) a(a+6) (e) O

4.{1,4,7,10, 13}

5.{3,6,11, 18,27, ... ... }

6a. (i) 9 (ii) 9.61 (iii) 9.006001

6b. 6.001

7.00: 0-0+1() 4 (b)1(c)6(d)2

8.(d)d+40+[02(b)4 +[

9. (a) 20 (b) OO0 100 (c) 2 OO0 100 (d) 000 200 (e) 2 OO0 150
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00: 0 - 20000

(e) 00O 300 ()

00: 0 - 00020

14

10.00:0-302+1,00:0- 3O+ 1)2

11. (a) 20 2 + 400h + 2h2 (b) 40h + 2h2 (c) 40h + 2h
12.00:0-20-1,00:0-2(0—-1); 3,2, -3, -4
18 345

13. No solution 14 (a)[]=,1(b)[J = =V

2530

1.7 INVERSE FUNCTIONS

In a situation where a function [J maps a member [] of set [] onto unique

member [] of set [] and a functioning [J maps [] of [] onto ] of []. For [] to exist, the
range of [J in [J must be entire set [], if not, certain members of [] would not have
image in [J under [J. Again, for [] to exist, the relation between [J and [J under [] must
be of the kind called one - to - one correspondence which is shown in the arrow

diagram below.

When the above situation occurs then [J is called the inverse function to [] written

0=0-1.Many simple inverse functions can be written at sight, for example:

15
(@0M=0+00-1M=0-0
i

()0 =000-1(0 =

i

(@O0m=020-1(@ =v0O
doM=0-00-1M=0-0

11

e)dd=0-1(q =

0o

7-30

Example 10: Find the inverse of [J([]) =
10

Solution

7-3[]

- =0

10

7-3[]
So=1[],7 - 3[]=10[]
10
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7-100

3

7-100

=0<0:0-1

3

7-100

Thus using [] as the starting value, ] —-1:[J -
3

Example 11: If[: 0 ~»30andJ: -0 + 2. Find
(@) 00 (b) (OD-1(c)0-1(d)0-1(e)0-10-1
16

Solution

(@) 0oMm =0[0MI=00+2)=30+2)=30+6
(b) (M-1,0-30+6=[

0—6

So30+6=[-0=

3

0—6

=0« 0 (0m-1

3

0-6

S(Om-1:0-

3

(0-1.0-30=0

a

So30=0-0=

~O0-1:0-

3

(do-1,0-0+2=[

So[J+2=[0-0=0-2

0-2=0«0:0-1

oo0-6
(e)(-10-1)=0-1[0-1{@)=0-1()=-2=
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333

17

Example 12: If : 0 -5—-0, find[J -1

Solution

0:0-5-0=0

So 5—[ = -~=5—-[

5-0=0«<D0-1

0-1:0-5-1]

Note that [] —1 is the same function as [J. This function is an example of self -

inverse.
EXERCISE C

1. Given that [J(0) = 70 + 3, find the values of
(@)0—-1(45) (b) 0 -1 (-11) (c) 0 -1 (-18)
2. Find the inverses of functions for each of the following

0+1 30-1 12
(@b:0-b00-()0:0-

241

3. Find the universes of the following functions

31-12[

@O0-0=4OO0-0=)D:0->0O=-3)

4—-[020+1 22+

a

4. Show that [J([]) = is a self inverse function.

N-1

5.f0:0-30and 0:0-0000 0, find formulae for[J —1 Jand ] -1
1

6. Shows that the function [J([J)= (0 # 2), is the inverse of the function [J([]) =
2-[]

20-1

(0= 0).

a

18

30-13

7. The function [J([J) = and [1([]) = (O # 0), determine which is self - inverse
50

function.

ANSWERS EXERCISE C

1.(a) 6 (b) -2 (c)-3

A0+1 12
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2.(a)20 -1 (b) (c)
30

40-3 1-0 20

3. (a) (b) (c)
0202-

10

4. 0000 0, 000

33

19

DEPARTMENT OF MATHEMATICS AND STATISTICS
COURSE CODE: MTH 112

COURSE TITLE: FUNCTIONS AND GEOMETRY
LECTURES NOTES FOR NDS1, NDCS & DFST
PRESENTED BY: MR. D. M. FWACHABE

PART B: TRIGONOMETRIC FUNCTIONS

20

TRIGONOMETRIC FUNCTIONS

In a right - angled triangle ABC, with base angle 0, the following ratios exist.

00000000 0000
1) = 0000, -1 = 0000 = 1: (00000 0000. D000 00 0000 0,00 0o0. )
0oo0oooooo

00000000 tooo
2) =000, -1 = 0000 = 1: (00000 0000000 < 0000 DhOo 0oa. )
0oo0oooooo

Hobooood food dooo
3)=0000 =, — =0000 =
Hobooood food dooo

00000000 0000 1 0000

4) =0000 =, — <0000 < » =
Hobdoood dooo tooo Odoo
000000000 1

5) =0000 =, |0000) = 1
Hobooood oood dooo
00000000o 1

6) = 00000C = . 10000001 = 1
uobbobon booo toto

21

Example 1: Given a right - angled triangle ABC where the side AB=4, AC=5 and
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CB=3. Find the values

(a) 000 O (b) 00O € (c) OO0 A (d) OO0 € (e) OO0O0OO €

(f) 00O C

Solution

33455

(@) 0000 = (b) cos [0 = (c) 000 O = (d) sec [ = (e) cosec [] =
55334

3

(f) cot] =

4

EXAMPLE 2:

In a right - angled triangle ABC if the length of AB=12, BC =5, write down the
values of (i) tan [J (ii) cot ] (iii) sec [J (iv) sin ]

Using Pythagoras theorem to find the length of AC

AC =vV122 + 52 =v144 + 25 =vV169 =13

. the length of AC = 13 as illustrated in the diagram below
22

551312

(i) tan [J = (ii) cot [J = (iii) sec ] = (iv) sin[] =

12121213

EXAMPLE 3:

21

Given that cos [] =, find (i) tan [ (ii) cosec []

29

By Pythagoras theorem, BC = (0 2 — 002 ) = V292 — 212
BC = v841 — 441 = V400

BC =20

20 29

(i) tan [J = (ii) cosec ] =

2120

23
RATIO OF ANGLES OF ANY MAGNITUDE

1. An angle greater than 3600 can be reduced to less than 3600 by subtracting
from it, multiples of 3600 . Example: 8 = 8900 — 7200 = 1700

2. An angle less than 3600 is either greater than 1800 or less than 1800
Example: (i) 1700 = (1800 — 100 ) (ii) 2250 = (1800 + 450)

(iii) 3000 = (3600 — 600 )

Let us consider the table below
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0 1st Quadrant, 0 = [J = 900 . All ratios are positive

0 2nd Quadrant, 900 < [] = 1800 . Only JJJ0 and J00000 are positive the

remaining four ratios are negative.

24

0 3rd Quadrant, 1800 < [J = 2700 . Only 0000 and 0000 are positive the
remaining four ratios are negative.

0 4th Quadrant, 2700 < [] = 3600 . Only 000 and 0000 are positive the
remaining four ratios are negative.

To find the trigonometric ratios of the angle of any magnitude

(a) First reduce the angle as a combination of 1800 = [J or (3600 — []) then

(b) Assign it a positive or negative sign according to the quadrant it becomes.
For example:

000 1700 = + sin(1800 — 100 ) = +[]0J 100

000 1700 = —[J00(1800 — 100 ) = —[[Q] 100

000 2250 = + 000(1800 + 450 ) = +[000 450

000 2250 = — [JO0(1800 + 450 ) = —[J00 450

000 3000 = — O00(3600 — 600 ) = —[00 600

00000 3000 = — O0000(3600 — 600 ) = —[00000 600

We should note that for angles - [], 1800 + ], 3600 = [], sines remain sines,

cosines remain cosines and tangents remain tangents. For 900 = [], 2700 = [], sines
become cosines, cosines become sines and tangents becomes cotangents. For
example: (i) 000(2700 — )0 = —0000 (ii) 0OO(3600 + )0 = 0000

25

MEASUREMENT OF ROTATION

When a line OP is pivoted at O as shown above and rotates from its initial position
OPo to a new position OP1, the angle Po O P1 is a measure of the rotation of OP. The
angle ] is usually measured in one of two units, namely; degrees or radians.

THE DEGREE

The ancient Babylonian mathematicians divided one complete revolution into 360
equal parts because they thought that the solar year was 360 days, each part now
being known as one degree (10 ). Using the degree as the unit of rotation, half a
revolution corresponds to 1800 and a quarter of revolution, i.e a right angle,

corresponds to 900
26
THE RADIAN

A radian is the angle subtended at the centre of a circle by an arc equal to the radius.
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The number of radian in one complete revolution =
0ooooo
Circumference of a circle of radius, r = 2[][]

2[00
.. The number radians in one revolution = = 2[]

0

i.e 00 0O000CC = D000 (DO0oO0O)

2]

Half a revolution = 0000000 = 0 00000000 = 1800 (O00000CO)
2

a

One right angle = (000000 = 900 (O0O0000O)
2

Changing Degrees In An Angle to Radians

i

Multiply the number of degrees by the factor

180

For example: Express the following degrees in radians, giving your answer in terms
of [J.

(i) 600 (ii) 300 (iii) 1200 (iv) 1350

Solution

27

00
(i) 600 = 60 x = 0000000
180 3

00

(ii) 300 = 30 x = 000000
180 6

040

(iii) 1200 = 120 x = JO0O000O
180 6

030

(iv) 1350 = 135 x = 0000000
180 4

Changing Radians to Degrees

180
Multiply the number radians by
a
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For example: without using tables, express the following angles in degrees.
70050 30 30

(i) (i) (iii) (iv)

6342

Solution

70 70 180

(i) = x =7 x 300 = 2100

66[

50 5[] 180

(i) = x = 5 x 600 = 3000

330

3030180

(iii) = x = 3 x 450 = 1350

4410

3030180

(iv) = x =3 x900 = 2700

22(

28

EXERCISE

Without using tables, express the following angles in radians, giving your answer in
terms of [J.

1. 2700 2. 450 3. 2400 4. 1500 5. 200
6. 3000 7. 22.50 8. 800

Without using tables, express the following angles in degree:

50011040

(9) (10) (11) (12)

61069

DERIVE TRIGONOMETRIC IDENTITIES

Using Pythagoras theorem in a right - angled as below we can deduce some

fundamental trigonometric identities.
The above triangle is a right - angled triangle, using Pythagoras’ theorem we have
02 + 02 =02

oo
But 0000 and 0000 Divide through by [] 2 to obtain

ao
29

02 02
+=1

by Renance
renance.app * Download Renance on Google Play

27



MTH 112 | FUPRE

Renanced

02 02

~d0020+00020=1

We can also deduce two similar identities by dividing the above identity through by
odo2q,i.e

0002 0000201

+ =

0002 0 0002 00002 0

000201

1+ =

0002 00002 0

0ooo 1

But 0000 = and 0000 = therefore 1 + Q002 0=0002 0
0o0d 0ooo

Again, dividing the original identity by 002 0 i.e 000 2 0 + 0002 0 = 1 divide through
by 0002 [0 we get,

0002 0000201

+ =

0002 0 0002 00002 O

o020 1

+1=

0002 00002 0

30

0ooo 1
But = 0000 and = 000000
0000 0ooo

Therefore, 0020+ 1 =0000020
We should note the following trigonometric identities
0oao

1. 0000 =
0ooo

0 0000

2.+

0000 0000
0

3. 0000 =
00od

0

4. 00000 =
0ooo
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>.J0000+00000=0
6.0+ 00000=00000
7. 0000 0 + 0 = 000000 O

THE GENERAL ANGLE

We should note that the axis divide the plane into four quadrants (as shows in the
diagram below) and angles are measured in anti - clockwise direction from the x -
axis, the quadrants are numbered as in the shown diagram below

31

TRIGONOMETRICAL RATIO OF SPECIAL ANGLES

The trigonomentrical ratios of angles 300, 450, 600 are used in mechanics and other

branches of mathematics, therefore, we now deduce their values in surd form.
000 Using the square, ABCD, drawn with sides of unit length, AC, is the diagonal.
ada

001

000 450 =
00 v2
001

000 450 =
00 v2

32

001

0do 450 =
001

000 Using an equilateral triangle, ABC, of sides 2 units in length as drawn below
and below and side AD is perpendicular to BC, ACD = 600

a0

0o v3

000 600 =
00 2

0ol

000 600 =
00 2

oo v3

000 600 =
001

000 Using CA

" D = 300 in the above diagram

0ol

I
I
=
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000 300 =
00 2
33

oov3

00d 300 =
00 2

001

000 300 =
oov3

000 From the diagram below, let is consider the arm [J1 . As the arm approaches

the line [0, the value of the angle approaches 00, the y - component of the arm
vanishes when the angle is 00 and the x - component becomes the same length as the

arm, i. e equal to unity.

For 000
0o

000 00 =
11

01

000 00 =
11

Il
Il
o

Il
I
-

0

000 00 =
1

Il
o

34

000 Consider the arm V2which is approaching 900 when the angle is 900 ,

the x - component of the arm becomes O, and the y - component becomes unity
(referring to the above diagram)

01

000 900 =
11

0o
000 900 =
11

01
000 900 =
0o

0000 Referring to the above diagram, the arm V3, the y - component decreases to

Il
I
[

I
Il
o

Il
Il
8

zero as the angle approaches to 1800, and the x - component approaches a value of
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-1.

0o
000 1800 =
11

0-1

000 1800 =
11

go
000 1800 =
0-1

I
I
o

I
I
|

|

I
I
o

0000 Referring to the above diagram again, the arm V4, as the vector approaches the

axis Oyl, the x - component, which is negative approaches zero and the y -

component approaches a value of —1.

35

0-1

000 2700 =
11

oo

00g 2700 =
11

-1

00g 2700 =
oo

- 000 2700 has no value

Il
I
|

=

I
I
o

I
I
8

Summary:

Let us write the values of all these angles in table

00 000 000 000 000 t0o0 0000 0ooo oood
000011v31v3110

2V222vV22
0001v3110-1-1-v3-1
2V222V22

000011V3®w —V3-1-10

V3+V3

0000 0000 0000 0000 0000 0000 0000 tooo
000-1-1-v3-1-v3-1-10
2V222V22

o0 -v3-1-1011v31

2vV222v22
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36

00011vV3» —v3-1-10

V3+V3

TRIGONOMETRIC IDENTITIES AND EQUATIONS

We should note that most of equations in algebra have a finite number of roots but in
the case of trigonometric equations many have an unlimited number.

Example 1:

-1

Solve the equation 00 [J = for values of [] from 00 to 3600

2

1

The angle whose sine is is 300, the angles between 00 and 3600 whose sines are
2

1

=+ are illustrated in the diagram below.

2

000 O is negative only in third and fourth quadrants. Therefore the required roots of
the equation in the given range are 1200 and 3300 .

Example 2:

37

Solve the equation 20002 0 = 0000, for values of [ from 00 to 3600
Solution

2[]002 0 = 0000

20002 0-0000=0

Factorized, we have

000020000 - 1) =0

So,000=0or20000—-1=0

1

0000 = 0 or JO0OO =

2

i
If 0000 =0, 0 =00, 0000 . 0000 and 0000 =, 0 =000, 0000

a
Therefore the roots of the equation from 00 to 3600 inclusive are 00,

300, 1500 1800, 3600

(If both sides of the equation had been divided by [0, we would have lost some of

the roots, namely those for which [JJJJ = 0)

Trigonometric identities
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Example 3:

Shows that (D000 + 00002 + (0000 - 00O D) = 2

2

(000D + 0002 = (0000 + 000 O (000 0 + 000 0)= 000 2 0 + 200000000 + 0002 0
(0000 -000D2 = (oo b - 000 (000 0 + 00t 0= 000 2 0 - 200000000 + 0002 O

38

000 2 0 + 200000000 + 0002 0 + 000 2 0 - 200000000 + 0002 0 = 2

200020+ 200020 =2
2(00020+200020) = 2

Note that: 0002 0 + 00020 = 1
2x1=2

.. Left hand side is equal to right hand side

Mathematically: L.H.S = R.H.S

Example 4:

11

Prove that + = 2cosec cot6
0o00+1 000o-1

Take the L.H.S

11 (secB-1)(sec6+1)

e+ =

secO+1 secb—1 (secO+1)(sec6-1)
2sec 2secO
=[0020-1=0002[0

1 secB

= 2 x 000 x 0000

1

0ooo
= 2[J000 [ 0ooo
oo

39

1 0000
= 2[J000 (0000 x o00o!

= 20000 x 0001 0
= 20000 x 0001 O

= 2cotb cosec 6

= 2cosecH cotb

~LH.S=R.HS

renance.app
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EXERCISE

3

1. If sin @ =, find without using tables or calculators, the values of
5

(a) cos 6 (b) tan 6

-8

2.1f cos 6 =, and 6 is obtuse, find without using table or calculators, the
17

values of (a) sin 6 (b) cot 6

Solve the equations, giving values of 8 from 00 to 3600 inclusive.
3.00020+0000+1=0

4.00020=30000-1

40

Prove the following identities
11
5.1-sin6+1+sin®6=2000020

002000020
6.1-sin® —1+sin6 =20010

11
7. — cosec 6+ cot © = 2[00 [0

cosec ® — cot ©
Answers:

43
1. (a) = (b) %
54

15 -8

2. (a) + (b) +
1715

3.2700

4.450, 63.40, 2250, 243.40

Worked Examples

1. Solve the equation 1 — 00 =0002 0

We arethatJJJ0 2 0 + 0002 0 = 1, we can now rewrite the equation as follows:
1-0000=1-00020

= (1+ 000 0) (1-000 0)

Either (OO0 =1001+ 0000

le000=1lorgo00=0
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41
The solutions are 00, 900 and 1800
NB: 0020+ 00020=1

From the equation 1 — 000 =00020
Substituting

1-[0000+00020=1
~020-0000=1-1

000 D0(-0000-1) =0
O000=0or000—-1=0
O000=0or000=1

Solve the equation, 1 — 000 =00020
NotethatOD 20+ 00020=1,--00020=1-00020
1-0000 =000 2 0
1-0000=1-00020
1-0000+00020=1

0020 -0000=1-1

0002 0 - 0000 =0

42

0000(@oo0 - 1) =0
O000=0or000—-1=0
O000=0or000=1

0=00,1800..0000=1[= 900
(0= 00,900, 1800

The solutions are 00, 900, 1800
11

2. Prove that + cosec 6+ cot 6 = 2cosec 6

cosec B — cot ©
Take L.H.S

1 1 cosec 6+ cot 6+cosec 6 — cot ©

+ =

cosec 6 — cot 8 cosec 6+ cot 6 (cosec 6 — cot 0)(cosec 6+ cot 6)
2cosec 6

= cosec2 6— cot2 6
Butcot26 + 1 =cosec26

2cosec 6

= cosec2 6+1— cot2 6
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2cosec 6

=1

= 2cosec 0

S LH.S =R.H.S

43

11

3. Prove that — cosec 6+ cot 6 = 2cot 6
cosec 6 — cot ©

Take L.H.S

1 1 cosec 6+ cot 8—cosec 6+ cot 6

— cosec 6+ cot 6 = (cosec 6 — cot 8)(cosec 6+ cot 6)

cosec B — cot 6

2cot 6

cosec2 6— cot2 6

2cosec 6
= cot2 6+1— cot2 6

2cot 6

=1

= 2cot 6

-~ LH.S =R.H.S

THE FORMULAE FOR OO (D =), 000 (O = 0)

There are four identities which have many applications in trigonometry, calculus,

coordinate geometry and mechanics. They are:

1.sin (A + B) =sin AcosB + cos Asin B
2.cos(A+B)=cosAcosB —-sinAsinB

3.sin (A —B)=sinAcosB —cosAsinB

4.cos (A —B)=cosAcosB + sin AsinB

44

Two more identities can be deduced from the above four identities.
THE FORMULAE FOR 000 (O = 0)

The two identities to be deduced from the four above are:

1.tan (A + B) 2. tan (A — B)

Example 1:

tan A+ tan B

Now, let us show that tan (A + B) =
l-tan Atan B

Using the formulae for sin (A + B) and cos (A + B)
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sin (A+B)
tan (A + B) =
cos (A+B)

SinA CosB+ CosA SinB
= CosA CosB—-SinA SinB

Dividing the numerator and denominator of the right hand side by CosA CosB.

SinA CosB CosA SinB

CosA CosB CosA CosB

tan (A + B) = CosA CosB SinA SinB
CosA CosB CosA CosB

SinA SinB
CosA CosB

= SinA SinB
1-x

CosA CosB
tan A+ tan B
S tan (A + B)=
l-tan Atan B

45
Example 2:

tan A— tan B
Show that tan (A — B) =
l+tan Atan B

Using the formulae for Sin (A — B) and Cos (A — B), we obtain

SinA CosB—CosA SinB
tan (A — B) =
CosA CosB+SinA SinB

SinA CosB+ CosA SinB
CosA CosB—-SinA SinB

Dividing the numerator and denominator of the right hand side by CosA CosB.

SinA CosB CosA SinB SinA SinB
CosA CosB

tan (A — B) = CosA CosB

CosA CosB

CosA CosB

SinA SinB = SinA SinB

+ 1+ x

CosA CosB CosA CosB CosA CosB
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tan A—-tanB
s tan (A — B)=
1+ tan Atan B

Therefore, for convenience, the six identities are as follows:

1. Cos (A + B) = Cos A Cos B — Sin ASinB
2.Cos(A—B)=CosACosB+SinASinB
3.Sin(A+B)=SinACosB + CosASinB
4.Sin (A —-B)=SinACosB —CosASinB
tan A + tan B

5.tan (A + B)=

l1-tanAtanB

tan A-tan B

6. tan (A — B)=

1+ tanAtan B

46

Example 3: Find, without using tables or calculators, the value of Sin (1200 + 450),

leaving surds in the answer.
Using the formulae for Sin (A + B)
Sin (1200 + 450 ) = Sin 1200 Cos 450 + Cos 1200 Sin 450

V3

Note that Sin 1200 = Sin 600 =
2

-1

Cos 1200 = —Cos 600 =

2

-1

Cos 1200 = —Cos 600 =

2

1v2
Cos 450 = Cos 450 = =
V2

V3v2 -1v2
-~ Sin (1200 + 450 ) = x +( )x
2222

V3 xvV2 V2

42

V2
=4 (V3 -1)
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V2
. Sin (1200 + 450 ) = (V3 — 1)
4

Example 4: Find, without using tables or calculators, the value of Cos (450 — 300 ),

leaving surds in the answer.
Using the formulae for Cos (A — B)
47

1v2
Cos 450 = Sin 450 = =
V22

V31
Cos 300 =, Sin 300 =
22

.. Cos (450 — 300 ) = Cos450 Cos300 + Sin450 Sin300

v2vV3vV21
=2X2+2x2

V2 x V3 V2
=+
44

V2
=4 (V3+1)

V2
. Cos (450 + 300 ) = (V3 + 1)
4

SELF - ASSESSMENT EXERCISE

Find the values of the following, leaving surds in the answers.
1. Sin (300 + 450 ) 2. Sin (600 + 450 ) 3. Cos (1200 + 450)
4. Cos 1050 5. Sin 1650

Example 5: If tan (J + 450 ) = 2, find the value of tan []

Note that tan450 =1

Using the formulae for tan (A + B), we obtain

48

tan [J + tan 450
tan(J +450) = =
1- tan [Jtan 450
tan[J +1

=2

1-tan[]
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tan[J +12
Ll-tan=1

20l -tan)=tan0+1
2—-2tan))=tan0+1
2—-1=2tan[]+ tan[]
Ll=tanJ(2 + 1)

1 =3tan[

1

s tan[] =

3

EXERCISE

1. If tan (J + 2250 ) = 4, find the value of tan[]

1

2. If tan (A + B) = and tanA = 3, find the value of tanB
7

THE DOUBLE ANGLE IDENTITIES

The compound angle formulae deal with any two angles A and B and can therefore

be used for two equal angles (B = A)

Replacing B by A in the compound angle formulae for (A+B) gives.

49

1L.O002A=200000000
2.0002A=00020 - 00020
2 tanA

3.tan 2A =

1-0002 0

We can express the second of the above group in several forms e.g:
O0020-00020=(1-00020) -00020=1 - 200020
O0020-00020=00020-(1—-00020)=200020-1

This shows that:

000 2 0 - 0002 O

000 2A={1- 20002 A

2020-1

These alternative expressions for [JJ[J 2A can be rearranged to get
2[[002 A=1- Cos 2A

20002A =1+ Cos 2A

THE HALF ANGLE IDENTITIES
2 [J00A
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We know that [JJJ 2A = and, from the previous lesson and also

1-0002 0

2000A 1- 0002 O
000 2A = and [0 2A =
1+0002 0 1+0002 O

0

Let us replace 2[] by [J and use t to denote [ we have

2
50

20

gooag =
1-02

2]

gooa =
1+02
1-02
gooa =
1+02
1- 0002 0
000 2A =
1+0002 0
1- 0002 0
Taking R.H.S =
1+0002 0

0002 O

1-0002 0 1-

0002 0

=002 [0

1+0002 0 1+

0002 0

0002 0 — 0002 0 00020
0002 00002 0
=000+ 00020
2=1

0002 00002 0
Cos2A(002 00
=[J002 0 x = Cos 2A
1

1-0002 0

renance.app
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.. Cos 2A =
1+0002 0
WORKED EXAMPLES

Prove the following identities.

20000
1.0002A =
1+0002 0
1-[002 0
2.0002A =
1+0002 0
51

20000
1.0002A =
1+0002 0
20000
Taking the R.H.S
1+0002 0
N

2

aoo o
=002 [0
1+

0002 0

2[J00A 2000A

000A O00A

=002 0 + 0002 O
=1

0002 00002 0
2SinAQ0020

= x = 2[J(J0A Cos A
oooo1

= [JO002A

20000
- 000 2A =
1+0002 0

ANALYTICAL GEOMETRY OF A STRAIGHT LINE

Let two points, A and B, be (x1, y1) and (x2, y2) the distance between A and B

We can use the distances in both x-coordinate and y-coordinate or distance from the

y - axis is called the x - coordinate of the point.
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52

From the above diagram, the length (J2 — [J1 ) units and the length BCis (J2 — J1 )
Using Pythagoras’ theorem

AB2=AC2+BC2

=(02-01)2+(@02-01)2

SAB=V(02-01)2+ (2 -01)2

This is the distance formula between two points where the x - coordinate and y -

coordinate of the two points are given.

Example 1:

Find the distance between the points A(2, 5) and B(5, 9)
Inthiscase, (1 —01)=(2,5 and (02 -02) = (5, 9)
53

By applying the formula,
AB=vV({[02-01)2+(02-01)2
AB=vV(5—-2)2+(9-5)2

AB = V32 + 42

AB =v9 + 16

AB = V25

AB =5 (0000

SELF - ASSESSMENTS EXERCISE

1. Find the distance between the following pairs of points
a. (-1, 5) and (-7, -3) b. (-1, -4) and (- 6, -16) c. (-4, 5) and (6, 4)

d. (7, 2) and (13, -10)

2. The distance between the points (16, k) and (1, 1) is 17. Find the value of k.
3. The distance between the points (-1, k) and (-7, -3) is 10.

MID - POINT OF TWO GIVEN POINTS
Let the two given points, A and B, have coordinates of (J1 , 01 ) and (02, 02)

respectively.

02 +01 02 +01
The mid - point of ABis (, )
22

54

Example 1:

Find the mid - point of the straight line joining the two given points
(—4, 2) and (2, —9).

In this problem (01,01 ) =(—4,2)and (02,02 ) = (2, —9)
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(—=4)+2 2+(-9)

. the mid - pointis (, )
22

-2-71
=(,)=(-1,-32)
22

DIVISION OF A LINE IN A GIVEN RATIO
The coordinates of the point (02 , 02 ) in the ratio of min are therefore given as:

002 + 001 002 + 001

0+0 0+0

02 +01 02 +01

When [J = [J; this reduces the formula to (, )
22

Example 2:

A line AB joins points with coordinates (2, —1) and (3, 4). A point P is chosen so
that AP:PB = 2:1

Find the coordinates of P.

In thisexample (01,01 )=(2,-1)and 2,02 ) = (3, 4)
J=2and[J=1

Let the coordinates of P be ([], []) then

002 + 001 (2x3)+(1x2) 6+2 8 2

0+02+13
55

0+02+1 3
21

The required pointis (2, 2)
33

THE STRAIGHT LINE EQUATION

The equation of a straight line can be expressed in different forms which include the

following:
1. Point - slope form
2. Slope - intercept form

3. Two - point form
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4. Double - intercept form
5. General form
6. Normal (perpendicular) form.

1. Point - slope form: The equation of a straight line with slope m and which passes
through point A(x1, y1) isy - yl= m(x - x1)

2. Slope - intercept form: The equation of the straight line having slope m and
intercept of c on the y - axis isy = mx+c

Example: Find the equation of the line passing through the point (4, 3) with slope

1

4

Solution

Let P(x, y) be any other point on each line

(a) Using the formulae, y - yl1= m(x - x1)
56

1
y-3=(x-4)
4
4y - 12 =x-4
4y -x-8=0
Or

Using the formulae for the equation of straight line in slope - intercept form.

i.ey =mx+c

y = mx+c

1

LCc=y-mx(y=3 m=,x=4)
4

14

=3—- X

41

=3-1

=2

1

. the equation of straight line, ] =[] +2
4

4y = x + 8

4y -x-8=0

3. Two - point form: The equation of the straight line through points A(x1, y1) and
02 -1
B(x2,y2)isy-yl=(0-01)
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2 -1

57

Example: Determine the equation of the line passing through points (- 4, 1) and
(3,-5)

Solution

02 -1

Using the formulae, y -yl = (J — J1 ), we have

02 -1

-5-1

y-1=[0 - (-4)]

3-(-4)

-6

y-1= (0 + 4)

7

-6

y-1= (0 + 4)

7

7y -7 =—6(0+ 4)

7y -7 = —6[] — 24

7y +60+ 17 =0

4. Double - intercept form: The equation of the straight line whose intercept on the
00

X - axis and y - axis are (a, 0) and (0, b) is

i

+0

=1

5. General form: The equation of the straight line in general form is normally put in
the form Ax + By + C = 0, where A, B, C are arbitrary constants.

—0-0

In this case, slope m = and y - intercept b =

0o

6. Normal (Perpendicular) Form: The normal form of the equation of the straight
line is 00000 + 00000 — 0O =0

58

where [J = length of the perpendicular line from the origin (0, 0) to the line
concerned.
[ = angle subtended by the perpendicular line with the positive end of the x -

axis.

5:1 Conic Section:
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A conic section is the locus of a point that moves in a plane so that its distance
form a fixed point (focus) in the plane is in constant ratio (eccentricity) to its
distance from a fixed straight line (directix) in the plane. The conic sections are
classified into three groups and are distinguished in shape by the value of the
eccentricity i.e

When [J = 1, the shape is a parabola

When [J < 1, the shape is an ellipse

When [J > 1, the shape is a hyperbola

5:2 Parabola:

If a point [J is always equidistant from a fixed point and a fixed straight line, the

locus of the set of points ] is called a parabola. Notice that every parabola is
symmetrical about the line through the focus which is perpendicular to the

directrix . This line is the axis of the parabola
59

The point where a parabola crosses its axis is the vertex and the distance between the

vertex and the focus is the focal length.
5:3 Equation of parabola:

Let us choose a point s(a, 0) for the focus and the line x = - a or x+a = 0 for
the directrix.

Assume a point p(x, y) so that

00 20

At point (x1, y1) the gradient of the tangent is =[]
001

2[]

. The equation of the tangentisy -yl =(0—-01)
01

2

Since [J = 401 , the equation can be written as

1

010 -4001 =20(0-01) =200 - 2001

010 - 4001 = 200 - 2001

60

010 = 200 + 2001

010=20(0+01)

Example 4.

Find the equation of the tangent to the parabola [J 2 = 8] at the point (2, 4)

0o
02=80-20=8

by Renance 47
renance.app * Download Renance on Google Play



MTH 112 | FUPRE

Renanced

o

o8 4

~=20=[

a0

o4 4

At the point (2, 4), =[]= 4=1

a0

Thus the equation of the tangentis[] — 4 = (1)(J — 2)
N—4=[]-2

0=0+2

b. The equation of a normal at point [J(J1 , (J1 ) to the parabola [] 2 = 4]
Using the equation of parabola [] 2 = 4[][], the gradient of a tangent at point
2[]

(01,01)is

01

a0

i.e 2y =4[

0o

00 20

0o

=

00 20

At point (J1, 01 ) the gradient of the tangent is =

0o 01

61

Since a normal is always perpendicular to a tangent, therefore, the gradient of the
_|:|1

normal is (i.e reciprocate the gradient of the tangent and assign a non negative
2[]

sign).

_Dl

-~ the equation of the normalis - 01 =(0—-01)

2[]

0

=[(=1lie0=00or002 =002

0

From the above parabola, [] = focus, [ = Latus rectum, [J = origin,

00! = directrix. We have
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ID=v{0-02+@-02.00=vID-(-021+ (@ -02
0+0

Since[02=002

~(O0-02+02=({0+0D2

62
O02-200+02+02=02+2[0+02
02 =400

So, for a parabola with focus ([J, 0) and directrix 0 = =[], 0(Q, 0) is on the
parabola, 1 2 = 4[]0

The equation [J 2 = 4[] is the standard form of the equation of parabola.
Note that when [J 2 = 4[]

i. the focal length is a,

ii. the vertex is the origin

iii. the axis of the parabola is the x - axis

iv. x is a quadratic function of y

The parametric equations of a parabolaare[J =002, 0 = 200

Note that the vertex, focus, focal length and directrix of any parabola with horizontal
or vertical axis can be identified by comparing the equation with that of the standard
parabola [J 2 = 4

0=0

whose vertex { whose focus is[] = 0, [J] = 0 and whose directrix is [] =

0=0

-0

Example 1:

Find the coordinate of the focus, the length of the latus rectum and the equation of the
directrix of the parabola [J 2 = 16[]. Sketch the parabola if ] 2 = 16[], comparing with
[0 2 = 4[], we deduce

63

40 =16,0=10, 0=0

=4

Thus the focus = (0 =[, 0= 0) is (4, 0)

The latus rectum 4[] = 4(4) = 16

The equation of the directrix = (0 = —-[) is = —4
Example 2:

3

Determine the equation of the parabola whose focus is at (, 0) and the directrix is
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2

33

O+ =0then] =

22

3

. the equation of the parabolais[02 =400 =4 () [0 = 60
2

i.e[]2 =6[

64

Example 3:

Sketch the parabola [J 2 = 4(1 — [J), marking the vertex, the focus, the directex, the

axis of the parabola and focal length.

If02 =4(1-1[), comparing [J 2 = 40
A1=40=1-00=0
~0=1,1-0=0-0=1(0=0)

Thus the vertex is (1, 0)

The focus is (0, 0)

Thedirectrix (0=-N1-0=-0,1-0=-1
N=2

Equation of Tangent and Normal to a Parabola

(a) the equation of tangent at point [J(J1 , 01 ) to the parabola 0 2 = 4

Differentiate the equation [J 2 = 4[]0 as an implicit function

65

ad
i.e 2[] =4[]
a0

00 40 20

0o 200
1. the length of the line joining (3, - 4) to (-7, 2) is 0 =
V2 -01)2+(02-01)2

00 = V(=7 = 3)2 + (2 = (—4))2
00 = V(=10)2 + (6)2
00 = V100 + 36

00 = V136
00 = V4 x 34
00 = 2v34
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2. The gradient of the line perpendicular to the join of (-1, 5) and (2, -3) is
02 -01 -3-5-8

Gradient ==2—(-1)=2=4

0-0

21

3. The midpoint of the line joining (-1, -3) to (3, -5) is

Ol +0201 +02 —1+43 —=3+(-5)

Midpointd =1[, I=[, ]

2222

2 -8

=[,]

22

= (1, —-4)

The product of the gradients of perpendicular lines is -1 or if one line has a
-1

gradient m, the gradient of any line perpendicular to its is

a

66

4. The gradient of the line perpendicular to the join of (-1, 5) and (2, -3) is
02 —01 5—(-3)8 -8

Gradient == -1-2=-3 =3

0-0

21

-1-33

Gradient of line perpendicularto=-8=1x () =

88

3

67
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