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SECTION A

(MODULE 1)

Question 1

(a) (i)
)i31)(i31
)i31)(i24(

i31
2i4








=
91

6i-2i-12i4 2


 (1 mark)

=
10

6i104  (1 mark)

=
10

i1010  (1 mark)

= i1 (1 mark)
[4 marks]

(ii) arg is tan (1) ) = (1 mark)
[1 mark]

(b) (i) Let u = x + i y, where x, y are real nos.= −5 + 12i ⇒ ( + i ) = −5 + 12i⇒ − + 2i = −5 + 12i (1 mark)⇒ − = −5, 2 = 12 (1 mark)

⇒ − = −5, =
⇒ − = −5 (1 mark)⇒ ( ) + 5 − 36 = 0 (1 mark)⇒ ( + 9)( − 4) = 0 (1 mark)⇒ = −9(inadmissable), = 4 (1 mark)⇒ = ±2, = ∓3 (1 mark)⇒= 2 − 3i or − 2 + 3i (1 mark)

[8 marks]
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(b) (ii) + i + (1 − 3i) = 0 ⇒ = ± ( ) (1 mark)

⇒ ±√ (1 mark)

⇒ ±√ (1 mark)⇒ ±
(1 mark)⇒ or (1 mark)⇒ = 1 − 2i or − 1 + i (1 mark)

[6 marks]

(c) (1 + 3i) + (4 − 2i)z = 10 + 4i, and = + i⇒ (1 + 3i)( + i ) + (4 − 2i)( − i ) = 10 + 4i (1 mark)⇒ ( − 3 ) + i(3 + ) + (4 − 2 ) + i(−4 − 2 ) = 10 + 4i (1 mark)⇒ − 3 + 4 − 2 = 10 and 3 + − 4 − 2 = 4 (1 mark)⇒ 5 − 5 = 10 and − 3 = 4 (1 mark)⇒ = 1, = −1 (1 mark)⇒ = 1 − i (1 mark)

[6 marks]

Total 25 marks

Specific Objectives (A) 1, 4, 5, 6, 7, 8.
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Question 2

(a) Let I = ∫ e sin 2 d
= e sin2 − ∫ ( 2cos2 ) d (2 marks)

= e sin2 − ∫ e (2cos2 ) d
= e sin2 − e cos2 + ∫ (2sin2 ) d (2 marks)

= e sin2 − e cos2 − ∫ e sin2 d
= e sin2 − e cos2 − (1 mark)

⇒ + = (3 sin 2 − 2cos2 ) (1 mark)⇒ = (3 sin 2 − 2cos2 ) + constant (1 mark)[7 marks]Alternatively∫ e e d = ∫ e( ) d (2 marks)

⇒ Im ( ) + constant (2 marks)

⇒ ∫ e sin2 d = Im ( ) e (cos2 + isin2 ) (2 marks)

(3 sin 2 − 2cos2 ) + const. (1 mark)

[7 marks]

(b) (i) a) = tan (3 ) ⇒ tan = 3 (1 mark)⇒ sec = 3⇒ d
= (1 mark)⇒ = (1 mark)⇒ = (1 mark)

[4 marks]

b) ∫ d = ∫ d + 2 ∫ d (1 mark)

= 1n (1 + 9 ) + tan (3 ) + constant (3 marks)
[4 marks]
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(b) (ii) = ( ), Using the product rule: = ln(5 ) (1 mark)

⇒ = − ln(5 ) + × (2 marks)

= ( ) (1 mark)
=

( )
(1 mark)

[5 marks]

c) f( , ) = + − 2
(i) = 2 − 2 = 2 − 2 [2 marks]

(ii) + f = (2 − 2 ) + (2 − 2 )
= 2 + 2 − 4 (1 mark)
= 2( + − 2 ) (1 mark)
= 2( ( , ) (1 mark)

[3 marks]

Total 25 marks

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

(MODULE  2)

Question 3

(a) (i)     12121212
1





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 r
B

r
A

rr

 1  = A(2r + 1)  + B(2r – 1) (1 mark)
 0  =  2A + 2B and A – B = 1 (2 marks)

 A =
2
1and

2
1

B (2 marks)

[5 marks]
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1 (1 mark)

= 













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
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12
1
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1
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1
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1
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1
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1
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1
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1
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1

1
1
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1

nn


(3 marks)

= 










12

11
2
1

n
(1 mark)

[5 marks]

(iii) As n  , 0
12

1


n
(2 marks)

Hence S =
2
1 (1 mark)

[3 marks]

(b) (i) S  =  1(2)  + 2(5) + 3(8) + ...

In each term, 1st factor is in the natural sequence and the second factor
differs by 3 (1 mark)

 the rth term is r  13 r (1 mark)
[2 marks]

(ii)  



n

r
n rrS

1

13

for n = 1  



1

1
1 22113

r
rrS

and
  2211112 

(1 mark)

hence,  12  nnSn is true for n =  1 (1 mark)
Assume  12  nnS n for n = k  (1 mark)
that is, )1(2  kkSk (1 mark)



7

Then, 1kS = 




1

1

k

r
r  13 r = kS +   231  kk (1 mark)

=     23112  kkkk (1 mark)
=    231 2  kkk (1 mark)

 1kS =       211  kkk

=     111 2  kk (1 mark)
 true for n = k + 1 whenever it is assumed true for n = k, (1 mark)
 true for all n N
 nS =  12 nn ∈ . (1 mark)

[10 marks]

Total 25 marks

Specific Objectives:  (B) 1, 3, 5, 6, 10
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Question 4

(a) (i) Let S  1074 2
1

2
1

2
1

2
1 …

2
1

2
1

4
=

4

7

2
1

2
1

(1 mark)

= 32
1 (1 mark)

 S   is geometric with common ratio 32
1

r (1 mark)

[3 marks]

(ii)     Sn = 3
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2
11
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1
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
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(1 mark)

=

8
11

2
11

2
1

3







  n

(1 mark)

= 



  n32

11
7
8

2
1 (1 mark)

= 



  n32

11
7
4 (1 mark)

[4 marks]
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(b) (i) xx 2cos)(f   xx 2sin2)(f 1  (1 mark)
 xx 2cos4)(f 11  (1 mark)
 xx 2sin8)(f 111  (1 mark)
 xx 2cos16)(f iv  (1 mark)

so,   16)0(f,0)0(f,4)(f,00f,1)0(f iv111111  x (1 mark)

Hence, by Maclaurin’s Theorem,

cos 2x =  1 
!4

16
!2

4 42 xx (1 mark)

= 42

3
221 xx  (1 mark)

[7 marks]

(c) (i) 








x
x

1
1

=  (1 + x)½ (1 – x)½ (1 mark)

= 





 





   3232

16
5

8
3

2
11

16
1

8
1

2
11 xxxxxx (3 marks)

=  1 + x + 32

2
1

2
1 xx  (2 marks)

for –1< x < 1 (1 mark)
[7 marks]

(ii) 51
7
1

98
102

98.0
02.1

 (1 mark)

51 =
x
x



1
17 where x = 0.02 (1 mark)

 51 =  7






  32 )02.0(

2
1)02.0(

2
102.01 (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

(a) (i) P  (First card drawn has even number) = 2
1

10
5
 (1 mark)

P  (Second card drawn has even number) =
9
4 (2 marks)

 P (Both cards have even numbers) = 














9
4

2
1

=
9
2 (1 mark)

[4 marks]

(ii) P  (Both cards have odd numbers) =
9
2 (1 mark)

P   One card has odd and the other has even = 







9
221 (2 marks)

i.e. both cards do not have odd

or do not have even numbers =
9
5 (1 mark)

[3 marks]

(b) (i) a)
150
82 = 0.547 [2 marks]

ii)
150
75

150
39
 = 0.76 [4 marks]

iii)
150
27

150
39

150
82

 = 0.267 [3 marks]
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(c) Let T, S and F represent respectively the customers purchasing tools, seeds and
fertilizer.

(i) One mark for any two correct numbers (4 marks)

(ii) a) 5 (1 mark)
b) 10 (1 mark)
c) 5 (1 mark)
d) 15 (1 mark)

(i)

Venn diagram

Total 25 marks

Specific Objectives:  (A) 5,  6, 7, 9, 10, 11, 12, 13

25

25

15
5

S

T F

5

510
10
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Question 6

(a)
x

x
x

23
122
35


 =  0

     642332225 2  xxxxx =  0 (3 marks)

20132 23  xxx =   0 (1 mark)

Subs x = 4,       20413424 23  = 0
   524 2  xxx = 0 (2 marks)

4x

x =
2

242 

61 x (2 marks)

[8 marks]

Alternatively

x
x

x

23
122
35


 =  0 ⇒ 4 + + 4 + 4+ 2 2 1−3 2 =0 (Add rows 2 and 3 to row 1)

⇒(x + 4)
1 1 1+ 2 2 1−3 2 = 0 ⇒ ( + 4) 0 1 02 −1−5 2 − 2 = 0

(subtract columns 2 from Columns 1 and 3).⇒ ( + 4) − ( − 2 − 5) = 0 ⇒ = −4 or 1 ± √6 [8 marks]

(b) tan = (4 + )sec (1 mark)

=

=

∫ = ∫ (1 mark)ln(4 + ) = ln|tan | + (2 marks)
[4 marks]
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(c) (i) = cos3 + sin 3⇒ = −3 sin 3 + 3 cos 3 (2 marks)

⇒ = −9 cos3 − 9 sin3 (2 marks)

so, + 4 + 3 = −30 sin3⇒ −(6 − 12 )sin3 + (−6 + 12 )cos3 = −30sin3 (1 mark)⇒ 2 + = 5 and = 2 (1 mark)⇒ = 2 and = 1 (2 marks)

[8 marks]

(ii) the auxiliary equation of the different equation is

k2 + 4k + 3 = 0 (1 mark)⇒ ( + 3)( + 1) = 0⇒ = −3 or − 1 (2 marks)⇒ the complementary function is= e + e ; where , are constants (1 mark)

General solution is = e + e + sin 3 + 2 cos3 (1 mark)

[5 marks]

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

End of Test


