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SECTION A
(MODULE 1)
Question 1
: 4-2i  (4-2i)(1+3i
@ () _ (4-2i)(1+30)

1-31  1-3i)(1+30)

4 +12i-2i-6i°
1+9

10

10+101
10

1+1

(i) argis tan~1(1))= %

(b) (1) Let u =x +1y, where x, y are real nos.
u?=-5+12i (x+iy)? =-5+12i
x% —y? + 2ixy = =5+ 12i

x*—y?=-52xy=12

(x?)?+5x2—-36=0
(x2+9)(x? —4) =0

x? = —9(inadmissable), x? =
x=x2,y= 3

=2-3ior—2+3i

(1 mark)

(1 mark)

(1 mark)

(1 mark)
[4 marks]

(1 mark)
[1 mark]

(1 mark)

(1 mark)

(1 mark)

(1 mark)
(1 mark)
(1 mark)
(1 mark)

(1 mark)
[8 marks]



b) () z2+iz+ (1-3)=0 z= B0 (1 mark)
2 —it\/—12—4+12i (1 mark)
Z_li— “_25"'121 (1 mark)
=) (1 mark)
2
2—-4i o 2+2i (1 mark)
2 2

z=1-2ior—1+i (1 mark)
[6 marks]

(c) 1+ 3)z+ @ —-2)z=10+4i,andz=a+ib
(1 +3Bi)(a+ib)+ (@4 —2i)(a—ib) =10+ 4i (1 mark)
(a—3b)+i(Ba+b)+ (4a—2b) +i(—4b —2a) = 10 + 4i (1 mark)
a—3b+4a—2b=10and3a+b—4b—2a=4 (1 mark)
5a—5b=10anda—3b =4 (1 mark)
a=1b=-1 (1 mark)
z=1—Ii (1 mark)
[6 marks]

Total 25 marks

Specific Objectives (A) 1,4, 5, 6,7, 8.



Question 2
(a) Let I = fe3*sin 2x dx
= §e3x sin2x — _['e; (2cos2x) dx (2 marks)

= 2e%% sin2x — —_re3x (2cos2x) dx

w

3
=-e3*sin2x — %E e3* cos2x +j§ (2sin2x) dx| (2 marks)
= 2e3% sin2x — = e3xc032x — 2 e sin2xdx
3 9
_ 1 3x 2 .3x 4
=3¢ sin2x — 5 e CoS2x — ;I (1 mark)
I+ %I = % (8sin 2x — 2cos2x) (1 mark)
1= 1—13 (3sin2x — 2cos2x) + constant (1 mark)
[7 marks]
Alternatively
Je3¥elixdy = [eG+2x gy (2 marks)
e(3+21)Jc
Im | | + constant (2 marks)
Je3*sin2xdx = Im (3 21) e3¥(cos2x + isin2x) (2 marks)
3x
2 (3sin 2x — 2c0s2x) + const. 1 mark
13
[7 marks]
® 3G a) y=tan"1(3x) tany=3x (1 mark)
sec?y Y3
d y dx
dy 3
A secty (1 mark)
dy _ 3
dx  1+tanZy (1 mark)
dy __ 3
dx 1+ 9x2 (1 mark)
[4 marks]
b)  fodr=f——dx+2f—— dx (1 mark)
1+ 9x2 1+ 9x2
= %m (1+9x?)+ % tan~1(3x) + constant (3 marks)

[4 marks]
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(b) (ii) y= lngx), Using the product rule: y = xiz In(5x)
d_y= —_2_|n(5x) + L X 1
dx x3 X5 x
__ 1-2In(5x)
—_ x—3
1-In(25x2)
==

c) f(x,y) = x? +y?—2xy

. of of
(1) a=2x—2ya—y=2y—2x

() xg+yg=x(2x—2y)+y(2y - 2x)
=2x% + 2y? —4xy
=2(x? + y? — 2xy)
=2(f(x.y)

Specific Objectives: (A) 13,(B) 1,2,5,6,8,(C) 4,5, 6, 8

(1 mark)

(2 marks)

(1 mark)

(1 mark)

[5 marks]

[2 marks]

(1 mark)
(1 mark)
(1 mark)
[3 marks]

Total 25 marks
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SECTION B
(MODULE 2)
Question 3
. 1 A B
(@ (@ = +
2r-1)@2r+1)  2r-1  2r+l
= 1 = AQ2r+1) + B2r-1) (1 mark)
= 0=24+2B and 4-B=1 (2 marks)
= A= 1 and B = 1 (2 marks)
2 2
[5 marks]
(i1) S = L = it 1 (1 mark)
“@r-1)2r+1) 2 2r-1 2r+l
1(1 1 1(1 1 (1 1 1 1 1
=—|-—=|+=|-—=|+=|=—=|+...+= -
2\1 3) 23 5 2\5 7 2(2n-1  2n+1
(3 marks)
-1 1- ! (1 mark)
2 2n+1
[5 marks]
(i11) Asn — oo, ! -0 (2 marks)
n+1
Hence S, =% (1 mark)
[3 marks]
(b) (1) S =112) +2(5)+3(8) +...
In each term, 1* factor is in the natural sequence and the second factor
differs by 3 (1 mark)
= the M termis (37 - 1) (1 mark)
[2 marks]
(ii) S, =Y r(3-1)
r=1
1
for n=1 S, = r(3r-1)=1x2=2
r=1
Pl+1)=1x2=2
and ( - ) 8 (1 mark)
hence, S, =n” (n+1) istrue forn = 1 (1 mark)
Assume S =n®(n+l) forn=keN (1 mark)

that is, S, =k*(k+1) (1 mark)



=

+1

Then, S,,, = » r@r—1)= S, + (k+1)3k+2) (1 mark)
r=1
= k2 (k+1)+(k+1)(3k+2) (1 mark)
= (k+1)[k* +3k+2] (1 mark)
= S, = k+)[k+1)(k+2)
= (k+1) [(k+1)+1] (1 mark)
= true for n = k + 1 whenever it is assumed true for n = £, (1 mark)
= true forallneN
= S,=n*(n+l)n N (1 mark)
[10 marks]

Total 25 marks

Specific Objectives: (B) 1, 3,5, 6, 10



Question 4

1 1 1 1
(a) (1) Let S EE+_4 2—7+27
1 1
24 _ 27
11
2 24
1
s

(1 mark)

(1 mark)

(1 mark)
[3 marks]

(1 mark)

(1 mark)

(1 mark)

(1 mark)

[4 marks]
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® ) f(x)=cos2x = f'(x)=—2sin 2x (1 mark)
=  f'"(x)=—4cos2x (1 mark)
= f'"(x)=8sin2x (1 mark)
= f¥(x)=16 cos2x (1 mark)
so, f(0)=1, £'(0)=0, f'(x)=—4, £'"'(0)=0, f"(0)=16 (1 mark)
Hence, by Maclaurin’s Theorem,
2 4
cos2x =1 A + 16" (1 mark)
2! 4!
2y 2y
=1-2x +§x (1 mark)
[7 marks]
. 1+x
© ® [—j
1-x
=(1+x)" 1-x)" (1 mark)
= l+lx—lx2+Lx3... 1+lx+§x2+ix3... (3 marks)
2 8 16 2 8 16
= l+x+ —x"+=x’ (2 marks)
for-1<x <1 (1 mark)
[7 marks]
[1.02 102 1
ii g N T 1 mark
) 0.98 98 7 ( )
BT = 75 here x = 0.02 (1 mark)
- X
1 2, 1 3
= 451 =741+0.02 +E(O.O2) +E(O.O2) (1 mark)
=7.14141 (5 d.p.) (1 mark)
[4 marks]

Specific Objectives: (B) 5, 9, 11; (C)3, 4
Total 25 marks
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SECTION C
(MODULE 3)
Question 5
5
(a) (1) P (First card drawn has even number) 0 é (1 mark)
P (Second card drawn has even number) = g (2 marks)
1)\(4
.. P (Both cards have even numbers) = (Ej (5)
2
= — 1 mark
5 ( )
[4 marks]
(i) P (Both cards have odd numbers) = % (1 mark)
P |One card has odd and the other has even = 1-2 [gj (2 marks)
i.e. both cards do not have odd
or do not have even numbers = g (1 mark)
[3 marks]
(b) (@) a) 8 = 0.547 [2 marks]
150 '
i) 39 + e = 0.76 [4 marks]
150 150
iii) 82 .3 27 = 0.267 [3 marks]

150 150 150
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(©) Let T, S and F represent respectively the customers purchasing tools, seeds and

fertilizer.

6] One mark for any two correct numbers (4 marks)

(i1) a) 5 (1 mark)
b) 10 (1 mark)
C) 5 (1 mark)
d) 15 (1 mark)

®

—
eS|

15

A
A

Venn diagram

Total 25 marks

Specific Objectives: (A) S, 6,7,9, 10, 11, 12, 13
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Question 6
5 x 3
(a) x+2 2 1 =0
-3 2 X
5(2x - 2)—x (x*+2x+3)+3 2x + 4 +6) = 0 (3 marks)

x' +2x* =13x =20 = 0 (1 mark)

Subs x=-4, (-4) +2(-4) -13(-4)-20 =0

(x+4) (x2 - 2x —5) =0 (2 marks)
x=-4
E: V24
2
x =1+6 (2 marks)
[8 marks]
Alternatively
5 x 3 4+x x+4 x+4
x+2 2 1=0  |x+2 2 1 |=0 (Addrows 2 and 3 torow 1)
-3 2 % -3 2 X
1 11 0 1 0
G+dHlx+2 2 1l=0 @G+d| x 2 -1|=0
-3 2 x -5 2 x—-2
(subtract columns 2 from Columns 1 and 3).
(x+4)x—(x*—2x—5)=0 x=-4orl=+6 [8 marks]
(b) ytanx j—z = (4 + y?)sec’x (1 mark)
y dy _ sec®x
4+y2 dx  tanx

ydy sec’xdx
4+ y2 tan x

ydy _ sec’xdx
-‘r4+ y2 - -r tanx (1 mark)
%In(4 +y2) =Injtanx| + ¢ (2 marks)

[4 marks]
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(c) (1) y =ucos3x + vsin3x

& = —3usin3x +3vcos3x (2 marks)

% = —9u cos3x — 9usin3x (2 marks)
50,92+ 42+ 3y = —30sin3x

—(6v — 12u)sin3x + (—6u + 12v)cos3x = —30sin3x (1 mark)

2u+v=5andu =2v (1 mark)

u=2andv=1 (2 marks)

[8 marks]

(i)  the auxiliary equation of the different equation is
K+4k+3=0 (1 mark)
(k+3)(k+1)=0
k = —-3or —1 (2 marks)

the complementary function is

y = Ae™™ + Be™3*; where A, B are constants (1 mark)
General solution is y = Ae™ + Be™3* + sin 3x + 2 cos3x (1 mark)
[5 marks]

Total 25 marks
Specific Objectives: (B) 1, 5, 6; (C) 1, 3

End of Test



