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Section A | 45 marks]

Answer all questions in this section

Express 5 sinfl + 12 cos @ inthe foorm Rsin(8 + a), where R>o0and 0° < o < 90°.

Sketch the graph in the range 0° < 8 < 180°. [6 marks]
1

Hence, find the maximum and minimum values of the expression — .
5sinfd+12 cos @ +15
[3 marks]

2. Expand ,-}% in ascending powers of X up to including the terms in x? where |x| < 1. By

assuming x = % in the series, show thatv/S is a approximately equal to % [7 marks]

3. A system of linear equations is given by

x+2z=k
Ox—y+22=27 where A and k are real constants,

Ix-2y+4z=0

a) Write the augmented matrix for the system of linear equations. [1 mark]

b) By using the elementary row operations, show that the augmented matrix in (a) can be

reduced to
1 0 2 k
01 10 (6k—27
0 0 14+ A4{9%—-54

i)  Ifthe system of linear equations has no solution, find the vatues of 4 and k.

If the system of linear equations has infinite number of solutions, find the values of 2

i)
and k.
iii) If the system of linear equations has a unique solution with 1=-5and k=13, find the
values of x,y and =z. [8 marks]
4. Giventhat2z 4+ 3iz =54 1i.
a) Find z in the polar form. [6 marks]
[3 marks]

b) Use the de Moivre’s theorem, show that z® = 16
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5. Find the standard equation for the equation of conic with the parametric equations
x=3+2cos8 ;y= 2+sinb.

Hence identify the type of conic and sketch the curve, {6 marks]
6. The position vectors of the point A, B and C are given by

a=2i+ 3i— 4k, b=5i—j+ 2k and c = 7i + j + 8k respectively. Find
a) the position vector of the point D such that ABCD is a parallelogram. [ 3 marks ]
b) the area of the paralielogram. [ 2 marks ]

Section B | 15 marks ]

Answer any one guestion in this section .

b b2 2a-—1
7. a) Determine the values of a, b and ¢ so that matrix (Zb a a+bh ) is a symmetric matrix.
a® bc—-=1 c=1

[5 marks]
1 2 4
b) Giventhat M = ( 4 3 8
-4 —4 -9
i)  Showthat M? + 4M = —3] . Hence deduce M1, [5 marks]
[i)  Using the result above, solve the system of linear equations [$ marks]
2% +4y+8z=18; 4x+3y+8z2=3; 4x-+4y+9z2=6
8. The plane 7z, and the line L have equations r {2/ +5j+k)=—-9 and r = {4i+2/)+t{i+ j+2k)
respectively, where ¢ is a parameter.
a) Find the position vector of the point of intersection of plane 77; and the line L.
[ 4 marks |
b) Find the shortest distance from the origin to line L. F6marks ]

¢) The plane 7, passes through the origin and contains the line L. Verify that the vector

=2i+4j—k is perpendicular to m,. Hence, calculate the acute angle between the

lanes yand 7, to the nearest 0.1 9, 5 marks
p 1
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SECTION A
1. Express 5 sin8 + 12 cos @ inthe form R sin(@ + a), where r>0and 0° < a <909,
Sketch the graph in the range 0° < 8 < 180°, [6 marks]
. - . 1
Hence, find the maximum and minimum vaiues of the expression S ineilZ cosr T
{3 marks]
SQoAnswer oo | Marks | Guidancet
1a) | 5sinB + 12 cos® = RsinBcosa+ Rcosfsina
Recosa=5,Rsina =12 B1
” 2 N 12 Both
Re=054+12°, f(anIx? M1
R=13, «a=67.38" Al | Both
5sind + 12 cos@ = 13sin (8 + 67.38%)
(22.62°,13) maximum point
5 - , D1
T R _ RN I A I N A Correct curve in range
T T \ : ! . [ o D1
N : e o N R : intercept point at y-axis
- and x-axis
5 D1
o All correct
¢ ¥ 210
.l
A0
15
1 1
. .= 5 M1
5sin@ + 12 cos 8 -+ 15 13sin {8 + 67.38°) + 15
-1 <sin(@+6738)<1
Maxi | 1 1
aximum va ue_lB(—1)+15 5 M1 METHOD EITHER OR
o 1 1 ANSWERS CORRECT
Minimum value—13(1)+15 = og Al BOTH
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2. Expand /g in ascending powers o x up to including the term in x? where |x| < 1. By
assuming x = % in the series, show that/5 is a appreximately equal to 17—62252 [7 marks]
2(a 1 1
(@) /3;"5 = (1+232(1—x)2
i-x
1 1 1
1422 =1+ cx— —x% . B1
(1+x)2=1+ ¥~ g%
1 1 3 .2
(1—x)2=1+5x+ 3 X B1
14+ x 1 1 1 3
(g e 3 |
11—« (+2x g * +2x+8x
1 .
~ 14 x4+ —x Al
8
Substituting x = ;:—
1 1, 1 1, Correct substitute
Pxltgt @) M P
9 9
1629
Ve =2 X M1
V5 ~2 1458
1629
M — Al

3. A system of linear equations is given by

x+2z=k
6x—y+2z=27 where 1 and kare real constants,
3x-2y+Az=0
a) Write the augmented matrix for the system of linear equations. [1 mark]
b) By using the elementary row operations, show that the augmented matrix in (a) can be
reduced to

I 0 2 k
0 1 10 |6k —27
0 0 14+A19k—-54

i) If the system of linear equations has no solution, find the values of 1 and k.

ii)  If the system of linear equations has infinite number of solutions, find the values of 4 and *.
iii)  If the system of linear equations has a unique solution with 1=—5and % =13, find the
values of x,y and z. {8 marks]
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=1 Al
lz] = (D2 + (-1)2
=3 Al
Argz == —tan"11
=_Z Al

4

z=1/2 [cos (—g + i sin (— g))] MI

= \/f[cosf - isinlﬂ Al

MARKS ()
DI ERTSERE)) i

= 16[c058(—i£) + isin8 (-—-%)] M1

= 16[cos(—2m) + i sin(—2m)]

= 16[1— 0]

=16 Al

MARKS 3

5. Find the standard equation for the equation of conic with the parametric equations
x=3+2cos8 ;y= 2-+sin8.
Hence identify the type of conic and sketch the curve. [6 marks]
CIQUANSWer L o e e e i ) Marks | Guidange e
x—3
5(a) = cos 6,
y— 2=siné. M1
From the identity sin® 8 4+ cos?8 =1 Or another method
x—3
(y=— 22+ (=1
2
5(b) (y—2)2+(x—3) _ 4 Al
12 22
Ellipse B1
centre = (3,2)
c=+3 B1 Either centre, foci or
Foci = (3 ++/3 ,2), (3 —+3,2) vertices correct
Vertices = (5,2),(1,2)
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SECTION B

b b 2a-1
7. a) Determine the values of a, b and ¢ so that matrix (213 a a+ b ) is a symmetric matrix,
a? bc—1 c-1
[5 marks]

1T 2 4
b) Given that M = ( 4 3 8

-4 -4 -9
i)  Show that M? + 4M = —31 . Hence deduce M1, [5 marks]
Ili)  Using the result above, solve the system of linear equations [5 marks]

2x+4y+8z2=18; 4x+3y+8z=3; 4x+4y+92=6

| 7a) |a®?=2a-1 .(1)

p2=2b .2 L , M1 LAt least2 correct

bc—~1=a+b ..(3)

From (1), a*—2a+1=0

(a-1)*=0
a=1 Al
From (2), b*—2b=0
b(b—2)=0
b=0orb=2 Al

Whenb = 0,From(3), 0—-1+1+0, b *0

Whenb=2From(3), 2c—~1=1+2,¢c=2 M1
a=1>b=2 ¢c=2 Al
MARKS 5
7(b) 1 2 4
M=(4 3 8)
1
M? + 4M 4 )+
—4 —4- ~9 —4 —4 —9
4 M1
o 4 8)
—4 —4
— 0
=(0 -3 O)=—3l Al
0 0 -3
M(M + 4D = =3I M1
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respectively, where 7 is a parameter.

8. The plane m; and the line L have equations re(2/+5j+k)=—9 and r ={4/+2j}+t{i+ j +2k)

@) Find the position vector of the point of intersection of plane 74 and the line L.

b) Find the shortest distance from the origin to line L.

[ 4 marks |
| 6 marks |

¢) The plane 7, passes through the origin and contains the line L. Verify that the vector
—2i+4j—k is perpendicular to 7n,. Hence, calculate the acute angle between the

1 4+t
(1) (2] o
2 2t

planes myand 7, to the nearest 0.1 °, [ 5 marks |
Q TAnswer. e [ Marks [Guidance .
8{a) | ny and L intersect,
441 2 M1
24+t |51=-9
2t 1
8+ 2t+ 10+ 5+ 2t =-9 M1
t=-3 Al
Position vector of the point intersection of plane 7y and line Lis
i—j—6k Al
MARKS 4
8(b)
N
A
0(0,00),N(4+¢2+¢t2t),A(4,2,0) 81— both
o 4+8\ _ 1
0Nﬁ(2+t JAN =1 1 or
2t 2
M1

(t =0 —rejected),
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