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Section A: Attempt all questions (55 marks)

1.

2.

5. The population of a country grow according to the law p= Ae

. Solve the trigonometric equation 2sin %— cosx+1=1

Show that cos3A=4cos’ A-3cos A (4 marks)
If sinA=>, 0<A<” and sinB=2, "<B
5 2 5 2
<n Evaluate cos(A+B) without the use of a (4 marks)
calculator.
(5 marks)

. Show that Un={3(-2)n} is a geometric sequence and write down the first 4

terms of this sequence. (3 marks)

0.06t
, Where p

is million in the population at time t and A is a constant given that t=0 the
population is 27.3 millions

10.

Calculate the population when :

i. t=10 (2 marks)
ii. t=15 (2 marks)
. Fill in blanks y=sin‘x means that x=........ where —-1<x<land - g—g y< g—
(2 marks)
. sin8x

. Calculate |im SinEx (3 marks)
. Study the parity of the function f (x) = m (4 marks)

. Answer by True or False. Two vectors arexparallel if:
a) They have the opposite directions (1 mark)
b) They have the same magnitude (1 mark)
c) They lie in the same plane (1 mark)

a) Show that B= {IJ\?W whereu = (1-1, 2),\/: (11, 1),W =(-101) is a
basis of X . (2 marks)

b) Find the components of the vector t = (0,-3,4) in the basis B

(2 marks)



1 5 -2
11. Without calculating explain why A={2 10 -4|=0 (2 marks)
3 1 5

12. Given A and B matrices representation of linear transformation f and
g respectively such that

3 4 1) (2 3 2
A=(-1 2 0 |and B=|—1 0 3.
4 -5 -3 L 1 0 2
Find the matrix representation of gof . (3 marks)

13.Find the centre and the radius of the Sphere

S=x*+y*+2°+4x-8y+62-7=0

(4 marks)
14. Find the Cartesian equation of the plane « through the points a(3,2,-1);

b(4,4,0) and perpendicular to the plane p = 2x +4y— 4z =3

(5 marks)
15. Find the vector position of the point of intersection of the lines
X=3+3t X=4+s
Li={y=3+2t andlLe={y=3+s (S marks)
z=1t 7z ==1 + 5
Section B: Attempt any three questions only ( 45 marks).
16. The first 3 terms of an arithmetic series are k-2, 2k+5 and 4k+1.
a) Show that k=11 (3 marks)
b) Find the 41th term of the series (7 marks)
¢) Show that Sn is always a square number (S marks)

17. Using the iterative formula, show that the 4t root of the number N is

X1 :%xn +%.Hence show that (45.7) 1/4 ~ 2.600 (correct to 3dps) (15 marks)

n



cosA —sinA 0
18.If A=|sinA cosA 0 |verify that A-(Adj)=det(A)-I (15 marks)
0 0 1

19. Let consider the following table

-5 -1 3 10 13

y, |33 25 [17 |3 -3
i) Calculate the coefficient of correlation and comment on it. (8 marks)
ii) Find the equation of regression line ¥ on x. (5 marks)
[ii) Estimate the value of x wheny=16. (2 marks)

20. a) If A and B are dependent events such that p(A) = 5_53 and p(B/ A) = 7§

Find p(AnB) (5 marks)

b) 3 girls A, B, and C pack biscuit in a factory from the batch allocated to
them A packs 55%, B packs 30% and C packs 15%. The probability that A
break some biscuits in packet is 0.7 and the respective probability of B is 0.2
and C is 0.1. What is the probability that a packet with broken biscuits found
by checker was packed by A. (10 marks)
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SECTION A: ATTEMPT ALL QUESTIONS (55 MARKS)

1. cos3Ad=4cos’ A—3cos A4
We know that:
cos3d=cos(24+ A)

= Cc0s2Ac0sA-sIin2AsInA
= (cos” A-sin”A)cosA-2sin"AcosA
= (cos”A-(1-cos’A))cosA-2(1-cos” A)cosA
= (cos’ A-1+cos’A)cosA-2(1-cos”A)cosA
= cos” A-cosA+cos  A-2cosA+2cos A

= 4cos’A-3cosA

SInA = O<A<z

Ve
—<B<gr

3
5

SinB:E
5

Thus

cosAcosB—sinAsinB = 4(__3}__3(4} ............

5

3. ZSinE%—cost =1

as required ...

............................. 0.5



2Sinzg+(lfcosx)=l .................................................................. 0.5

u, ={3(-2)"}

25i113£+25i113£=1 ................................................................... 0.5
2 2
4&1112£=1 ............................................................................... 0.5
2
.2 X
sin” = =
2
) |
T STl = 0.5
2
For sinJ—‘{zl
2 2
: ?Jrzkn' %Jrﬁ]-kﬁ' ........................................ 1
DH+2/€;‘: 3H+4k7£
6 3
For sin o :
2
_ 4i+2kﬁ 8£+4k7: .................................... 1
“;= 3 0.5= x= 13 N/
D—/-L—JrZﬁ'«crf /T+4k7r
3
—+4kr, —+4knm, 10—”+4k }
3 1
U, = 302) 1
U, 3(-2)"
u,  3(-2)
............................................................................. 1
_2(_23 ................................................................................ 0.5
(-2)
e 0.5



g 0.06¢
S, P T A 0.5
P =0)= A = 2T 3 e, 0.5
= A=273 Then p =273 0.5
for t=10, p =27.3¢""" =497 millions ... 0.5
ii. for =15 =27.36""""" =67.1 millions ... 2
O T S 1 L 2
7 i S S XS 1
—0sinSx 5 x>0 8xsinSx
=lim st 8x-lin’_l _Sx ............................................................................. 1
x—0 8x =0 g1n Sx
LSOOV UP USROG - Sy OO OSSOSOV OOIY 1
J
8. Domf ZR\{O} .................................................................................... 0.5
VX € DO => =X € DOMS oo 0.5
Py = S S ) e 0.5
()’
—y—sin3x
L 1
2
= e B ) oo 0.5
Thus /(x) i1s an odd fUNCLION .. ... ot et 1
O ) U8 oo 1
D) FalS e o e 1
C) FalS e oo 1

10. a) Since dim[® =3, to show that 3 vectors form a basis it is sufficient to



show that the 3 vectors are linearly independent ............................. 0.5

I o1 -
det(z},v,ﬁ-)=—1 L 0212022550 oo 0.5
2 1

Therefore u,v,ware linearly(0,-3,4)=x(L-12)+ y(LL1)+z(-10,1)

independent ,hence they form a basis of R*....................coon. 1

b) R,=2RLet r=xu+tyv+zwe (0,-3,4)=x(L-12)+y(LL1)+z(-10,1)

x+y—z=0
X+ V=-3 S x =2 =L = 1
2x+y+z=4

|
The components of/ are | —1 | in the basiSB .......cc.cooevviieereeeiiii. 1
2
11. As the second row is twice the first row i.e R, =2R, then A=0.............. 2
2 03 23 4 1)
12.00f = =1 0 31 =1 2 0 | 1
1 0 204 -5 =3

6-3+8 8+6-10 2+0-6
= 34+0+12 A4+0-15 —14+0-9 | 1
3+0+8  4+0-10 1+40-6

11 4 -4
=0 10 10 | 1
11 -6 -3

13.5=x"+1y 427 +4x -8y +62-7=0



14.

15.

=X X4 ) m B A T 02— T =0 1
=(x42) = (=4  +(2+3) 7 =4 =16=9=T=0 eoeeie it 1
= (X4 2 (=8 4 (Z43) =36 1
Hence this is a circle with center C(-2,4,—3) and Radius R=6 ........................... 1
Given that a(3.2,-1), 5(4,4,0), B=2x+4y-4z=3
ab =(1,2,1)
........................................................................................ 0.5
B = (2, ) 0.5
G = (BB e 1
x=3 1 2
= V=2 2 A = e 1
z+1 1 -4
G=—12(x=3)F6(1=2)+0(ZH1) =0 oot 1
O =—12x4+30+01v—12+0z2=0 . 0.5
= 20— =12 = 0 0.5
343r=4+4 J3z—,1=1
LML, =43+2t=3+A 2t A =0 1
]r=—1+/1 ]r—/”hz—l
[3=i=1 I _ [1=
i D 0 et e, 1
l2t-2=0 |-17 |2=2
forf =1, x =0, ¥V =5, Z = Lo 1
Ly Ly = (65, T)] o 1
Vector position V=6 + 5] e 1

10



SECTION B: ATTEMPT ANY THREE QUESTIONS ONLY (45 MARKS)

16. Given that k-2, 2k +5 and 4k +1 are terms of an a.s

a) 2k+5=w ............................................................................... 1
S A4 10 = Sk = 1
O Sk = = L 0.5
Hence K=1T1 a8 TeqUITEA ..ot 0.5
D) u, =u H(m=1)d 1
M = L= = 1
U, = 2L D) S = T 1
i, = A ) L = A 1
The common difference d=18 .. 1
wy =u A0 1
i LU () L L 1
c) S, = ; (u, +u,)

= ;(ul (=) ) 1

:%(Zm F (=10 ) oo 1

=nu, + n(n —1) PP 0.5

11



—9n+¥18 .................................................................................. 0.5

SONTONT —OR oo 0.5
L RSP RPR 0.5
= (?m)l which is always square. ... 1

17. Using Newton Raphson method:

Lot X = A N 1
S X E N 0.5
X N =0 1
= () = X o N 1

=X, - f,(X”) formelN 1
f (XH)
) = A 1
XA
X = X | g | 1
4X,
_4X XN .
ry
33X, D )
Ty R
3 N
e G e 1
47" 4x°
for X=345.7,  F(X0) = X m 5.7 e 1

f(2)=16-45.7 <0 and f(3) =81-45.7 >0 hence x €[2,3]

12



243
Xy = T S ) 1
2
3 N
X ==X+ S PP 1
4X,
3 45.7
:—(2.5)+ = 2.0002: 1
4 4(2.5
Xl - E | + L3 ......................................................................................... O 5
4 4x,
_2 (2.6062)+ 45.7 =2.60000--- . 0.5
4 4(2.6062)
XL = 2.600001 o 0.5
cosd -sin4d 0
18. det(A)=|SIn A coS A O o 0.5
0 0 1
cosA 0 —sin4 0
=cos A —sin 4 || 0.5
= C0S A4 ST A = 1 0.5
Now let compute the 9 cofactors
cos4 0
o= S 08 A 1
0
cosA 0
A, = S 08 A 1
- 0
—sin4 0 )
Ay, = et 5 1 1
B cos A
—-sin4d 0 )
A, = S SIN A 1
- 0 ]
—sinA4 0
4, = S0 e 1
cos4 0

13



cos A 0‘

2T o T
sinA4d cosA
R R
cosA —sind
4y5 - — O O — U iicisccsssisessessassassanse
cos 4 —sinAd i o
= i A cosA =cos” A+sm- A=1 bb..........
cosA  sind 0
Adi = —sin4 cos4d 0
0 0 1
cosAd —sind 0} cosd sind 0
A-Adj=|sind4 cosA 0] —sinAd cosAd 0
0 0 1 0 0 1
cos” A+sin” A 0 0
= 0 cos’ A+sin” A4 0
0 0 cos” A+sin” A4
1 00
=0 O |
0 0 1
1 0 0
also det(A)/ =110 1 O ...l
0 0 1

hence A4 - Adj = det(4)/

14



19. i)

X 3 X X ]

5 33 165 25 1089
1 25 25 1 625
3 17 a1 9 289
10 3 30 100 9

13 -3 39 169 9
Tes - | Ta- | Zeo 2a-
20 75 148 304 2021

§:x

nZ\) —Z Z)
\jnz\ () ()

5(-148)-20(75) :

\/5(304)_(20)2 \/5(2041)_(75)2 .....................................................................

~__ —740-1500 )

: T JIIRD

OO OO OO 0.5
2240

el ST TR TP OO P PP P PRSP PSP R PP PPPPPPR ISP 0.5

Hence r =-1,there is a negative perfect correlation. The points are on straight

line.

15



i ae aniy _foZf""f

o T 1
??Z,‘(fj —(in.)k
~ 5(-148)-20(75) .
5(304)7(20)3 ...................................................................................
~ =740-1500 0.5
IR0 T .
e 0.5
1120
B Y = X e 1
=15 2(4) =23 0.5
The regreSSION 1 = =204 23 1o 0.5
1) When y=16
16 =—2x 423 =0 20 =23 =10 oo 1
X = 7 L 3 S A SRR 1
2
: . 5 3
20. a) Given thatp(B/ A)= U (4)= E TR 1
o(B A= A B 2
p(A)
= p(AnB)=p(B/ A)p(/l) ............................................................................... 1
23
8 7 1
T
56

16



K/.broken
0.7
L
A
,f),./'i—lik_l
0.}5:3_;_,-’ ——not broken
L
T broken
—— 02—
\_‘x — ——————not broken
——
""xj‘\‘-‘
T C
0?;5\5\-‘:‘-1—&——21 broken
~ not broken

....................................................................... 1 mark for each line = 6 marks
plbroken) = p(A nbroken)+ p(B mbroken)+ p(C mbroken) ... 1
=0.55x0.710.30x 0. 200 150, L Lo 0.5
= 0.38510.06T0.01570.40 . oo 0.5

Arbroke
P(A /! broken) = P D Ok e 1

plbroken)
Y= S RSO 0.5

0.46

PUATBroken) = 0.836 . o 0.5
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