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Instruction To Candidates:
DO NOT OPEN THIS QUESTION PAPER UNTIL YOU ARE TOLD TO DO SO

Answer all questions in Section A.

Answer one question only in Section B. You may answer all the questions but, only the first
answer will be marked.

All necessary working should be shown clearly.

Non-exact numerical answers may be given correct to three significant figures, or one
decimal place in the case of angles in degrees, unless a different level of accuracy is specified
in the question.

Scientific calculator may be used. Progammable and graphic display calculators are
prohibited.

A list of mathematical formulae is provided on pages and of this question paper.

This question paper consists of 4 printed pages.
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Section A
[45 marks]

Answer all questions in this section.
1. A polynomial p(x) is defined by p(x) = x> + ax? + 15x + b, where a and b are constants.

Given that the remainder when p(x) is divided by (x+1) and (x+2) are 0 and - 4 respectively,
find the value of a and b. [4 marks]

Hence, express

) [3 marks]

2. The sum, S,, of the first n terms of an arithmetic progression is given by S,, = pn + gn?.
Given also that S, = 20 and S; = 49. Determine :

(a) the value of p and ¢q. [3 marks]

(b) an expression for nth term and the value of common difference.
[5 marks]

2s+1 r t—2
3. (a) Determine the value of  so that matrix 2t r? st is a symmetric matrix.
8 6 2t+1

[2 marks]
-2 1 u
(b) Find the value of w if matrix { 1 3 0 | is a singular matrix.
-1 11 -6
[3 marks]
4. The complex number z and w are given by z=1—iand w= w .
+iz
(a) Find w in the form a + bi, where a,b € R . State the real and imaginary parts of w.
[4 marks]
(b) Express w in polar form. [3 marks]

5. The parametric equations of a curve are x =t — % and y=t+ % By taking y° —x* or

otherwise, show that the curve is a hyperbola. [3 marks]
Find

(a) The coordinates of the vertices and foci [2 marks]
(b) The equations of the asymptotes [1 mark]

(c) Sketch the curve [2 marks]
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6. The points P, O, R and S are the vertices of a parallelogram. The position vectors of the points
A, B and C are given by p =2i +3j— 4k, q =5i—j + 2k and r = 7i + j + 8k respectively.

Find
(3)  the unit vector parallel to ﬁa [4 marks]
(b) the area of the parallelogram PORS. [5 marks]

Section B
[15 marks]
Answer one question only in this section.

7. (a) Sketch the graph of y = sin 2x in the range of 0 <x < m.

Hence, solve the inequality |sin 2x| < % ,where 0 <x < m. [6 marks]

(b) (i) By first expanding cos (x + 45°), then express cos (x + 45°) — /2 sinx in the
form R cos(x+o), where R > 0 and 0° < x< 90°. Give the value of R correct to 4

significant figures and the value of  correct to 2 decimal places. [5 marks]

(i) Hence, solve the equation cos (x + 45°) — V2 sinx =2, for 0° < x < 360°.

[4 marks]
1
8. Expand (1 + x) "z in ascending powers of x up to the term in x3. [3 marks]
245x . . .
Hence, expand \/?i in ascending powers of x up to the term in x3. [5 marks]
s o 2+5x . 4

By substituting x = 0.08 , show that the value of N V3. [4 marks]
Use your expansion to estimate the value of /3 correct to three decimal places. [3 marks]

-END OF QUESTION PAPER-
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MARKING SCHEME
No Working/Answer Partial marks
1. P(—1)=0
(-3 +a(-1)2+15(-1) +b =0 Ml
—1+a—-154+b=0
a+b=16......(1
P(-2)= -4
(-2) +a(—=2)>+15(-2)+b =—4 M1
—8+4a—30+b=—4
4a+b=34.......(2)
(2) - (1)
3a =18
a==6
From (1),
6+b=16 Al
b =10 (both a and b)
o P(x) = x3 +6x%+15x + 10 Al
P(-1) =0
(x + 1) is a factor of P(x),
x?+5x+ 10
x+1/x%+ 6x? + 15x + 10
x3 4+ x? M1
5x% + 15x
5x%+ 5x
10x + 10
10x + 10
0
s~ P(x) = (x + 1)(x% + 5x + 10)
x+7 x+7
P(x)  (x+ D(x2+5x + 10) Ml
A N Bx+C
T x+1 x245x+10
x+7=Ax%*+5x+10) + (Bx + C)(x + 1) M1
Letx = —1,6 = 6A
A=1
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Letx=0,7=10A+C
7=10(1) +C
c=-3

Let x =1,8 = 164 + 2B + 2C
8 = 16(1) + 2B + 2(=3)
B=-1

x+7 1 —x—3

(x+1)(x2+5x+10)=x+1+x2+5x+10

_ 1 x+3
T x+1 x2+45x+10 Al
Total 8
2. (@) S,=20
4p + 16q = 20 M1
p+4q=5................... (1)
S7=4‘9
7p +49q = 49 M1
p+7q =7 oo (2)
2)-(1): ,
2 Al
4(2) =
p+ (3) f (both p and q)
p=3
(b) Sp=2n+3:n? M1
7 2
Sn_1=§(n—1)+§(n—1)2 M
==t :
_ 2 2
—§n+§n —g(n—l)—g(n—l) M1
__4n+5
T3
R M
d=T,—Th
_4n+5 4(n—-1)+5
T3 3
=2 Al
3
Total 8
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5. 1 2 1 2
gﬂ—x2=(rw0 —G——) M1
t t )
=2+ 2+ —t2+2——
t t
=4
X1 Al
4 4
It is a hyperbola B1

(@) a=2,b=2, c =Va*+b?
c=V22+22=2V2
Vertices are (0, -2) and (0,2) Bl

Foci are (0,—2v2) and (0,2v2) Bl
(b) Asymptotes are y = i%x {
y=x o y=-x (both equations)
(c)
y
1

(Correct shape of
hyperbola with vertical

transverse axes)

1
(All correct —
X asymptotes passes
through origin)

Total 8
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D 1- all correct

9
6 |@ PQ=q-b
: )
=|-4
B1
6
|PQ| = V61 B1
3
—4
) A 6
.~ unit vector to ==
// to PQ NG M1
3 4 - 6 I 3 N 4 6 X
= i — or — i —
Vel ver Vel NG
(b) QR =r—q
2
6
PQXQR=1|3 —-4 6 Ml
2 2 6
= —36i — 6] + 14k Al
Area of parallelogram = V362 + 62 + 142 Ml
=39.09 Al
Total 9
7. | (a)
A
leprsre sy 1 MRS, 3
: y = sin 2x
| D 1- shape
| D 1- label
0 T
3

B | N Ty
1
|sm2x|=§
m 57 7m 1lm
#7566 6
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