PART I: Multiple-choice questions (1 mark each)
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1. A
2. B
3 A
4 C
5. D
6. D
7 D
8. A
9 B
10. A

11. C 21.
12. E 22.
13. D 23.
14. D 24.
15. C 25.
6. D 26.
17. E 27.
18. D 28.
19. E 29.
20. A 30.

C

B
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PART II: Short Answer Questions.

Question 1

y =xsinx =y =sinx +x cosx

= y"=cosx +(cosx —x sinx )=2cosx —x sinx
Substituting into the differential equation, we obtain
(2cosx —x sinx )+ m(x sinx ) =n cosx

= (m —1)x sinx +2c0sx =ncosx
>m-1=0&n=2=>m=1&n =2

3 marks
Question 2
Centre: (3,2) & a=2,b =1=Vertices: (3,2 +1) = (3,1) & (3,3).
1 1 3
A tot —2=1—(x -3)=t—x +2F—
symptotes are ) 2( ) 5 5
oy =tyileoy, - L7
4 2 2 4 2 2
o ‘x
4 marks
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Question 3
[8sin‘x dx =8 (sin*x )’dx =8| [%(1 — cos2x )|dx
0 0 0

=2[(1-2c0s2x +cos’ 2x )dx =2[[1-2cos2x +%(1+cos4x )]dx
0 0

4

= [(2—4cos2x +1+cos4x )dx = [(3—4cos2x +cosdx )dx
0

0

=[3x —2sin2x +%sin4x Is=0B7)-(0)=37

3 marks
Question 4
a. The mass M:
Ma=T ——————- (1)
The mass m:
ma=mg -T ———(2) T |a
Adding (1) and (2):
m
(M +m)a=mg =a= H—
M +m mg
2 marks
Mm
b. Substitute into (1): 7" = £ N
M +m
1 mark

Question 5

Vo= ﬂ.[:x *dy =7z.[0h (e’ )dy =7r_|.0hezydy zg[e“ I :g(e” —1) cubic units

3 marks
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Question 6
z*=-16=16cis ()= 2'cis (x + 2k ),k =0,1,2,3.
2 =2cis (%fk”),k =0,1,2,3.

k=0=z —2c1s(4j Acos(Z )+zs1n( )= Jz— [ =2 +2i

k =1=z,=2cis (3;[) 2[cos(—)+zs (_)] 2_£ £]_ NN
(57[] 2[005(77[)+isin(77[)] 2[_£_l£:_\/— NG

2
k232>21=2cis(7—”j=2[cos(—)+zs ()] = i— £] V2 —2i
4 4 4 5

4 marks
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