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Instruction to candidates:

2013

DO NOT OPEN THIS QUESTION PAPER UNTIL YOU ARE TOLD TO DO SO.

Answer all questions in Section A and any one question in Section B.

Answers may be written in either English or Bahasa Malaysia.

All necessary working should be shown clearly.

Scientific calculators may be used. Programmable and graphic display calculators are

prohibited.

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

This question paper consists of 5 printed pages.
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MATHEMATICAL FORMULAE

Trigonometrical identities
sim(d+B)=smdcosBxcosdsinB
cos (4 =B)=cos 4 cos B+sinAdsmB

tan.d =tan B
tan (4 = B) = l+tan.d tan B

sin24d=2smn.dcosd

cos2d=cosd—sind=2cos’d—1=1-2sin'4d

2 tan 4
tanl—.!——ﬁ—l A

Sums of series
For an arithmetic series
5= %}:r(-::r + )= %}i‘[lﬂ +(n-1)d]

For a geometric series

_a(l -7

Sﬂ_ 1—?"’ P{Iil

Binomial expansions

(I:I—E?]”=.:I'i+(T)aﬂ_;b+(z)a“_‘j'b]+---—(i)aﬁb?+ - TH, neZ

nn-1) , mrn-1)--(n-r+1
(1+x)'=1+nx+ {"I }r+---+{ },-1( }f+---_, ne@Q. x=1

Conics

Parabola with vertex (4. &), focus (a + A, &) and directnx x=—a +
(v—kF =4alx—h)

Ellipse with centre (A, k) and foci (—¢ + 1. k). (c + h. k). where ¢’ =a" — &°

-h G-k
a b

1

Hyperbola with centre (i, &) and foci (—c + I, k). (c + h. k). where = a” + &°

1

-k -B _
ﬂi L;J!
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Section A [45 marks ]
Answer all questions in this section

1.  The functions f and g are defined by :

f:X—>Xx+4, XeR,a<x<h,
g: X X2 — 4x, xeR, [x|<4

(a) By finding the values of g(1) and g(3), explain why the inverse function g™*(x) is not

defined [2 marks]
(b) Given that the function g f(x) is defined, find the minimum value of a and the
maximum value of b. [3 marks]
100
2.(a) Evaluate 2(3r —3"1), give your answer in the standard form Ax10". [3 marks]
=1

(b) Express in the form of increasing power of x including the term of x°.

4
(2—x)v1+3x

Determine the range of values of x so that this expansion is valid. [6 marks]

3.  Matrix P is invertible if | P|¢O where |P| is the determinant of P.

3 4 -1 3 4 -1
Thematrix A={1 0 3 |hasaninverse A" because (1 0 3 |=-10.
2 5 -4 2 5 -4
(@ Find A™ by using the method of elementary row operations. [3 marks]

(b) Solve the following system of linear equations by method of matrices that involves A

and A,
3x+4y=z+1
2X+5y—-4z=3 [4 marks]
X+3z=2
(c) State the value of
6 4 -1 3 4 -1
Q) 2 0 3 @i |2 5 -4 [2 marks]

4 5 -4 1 0 3



CONFIDENTIAL* 4

4.(a) Given p(1+5i)—2q=23+7i, findthe values of p and q if p and g are both real numbers.
[3 marks]

(b) Express the complex number V3 +iin the form r(cos@+isin@), where r is the modulus and
@ is the argument of the complex number.
Hence, simplify (/3 +i)°. [5 marks]

5. Show that the two curves 4x® + 9y* = 36 and 4x” — y* = 4 have the same foci.
For the hyperbola, state the equations of the asymptotes. [6 marks]

Sketch the curves 4x* + 9y? = 36 and 4x* — y* = 4 on the same axes, showing clearly the
asymptotes of the hyperbola. [4 marks]

6. The points A, B and C have position vectors a =i+ j+2k, b=3i+2j+4k and
c=-i+4j—4k respectively.
Find: (a) aeb [1 mark]

(b) (b-a)x(c-a) [3 marks]
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Section B [15 marks ]
Answer any one question in this section

7.(a) The polynomial Q(x) is defined by Q(x) = x3+ mx2 + 5x —n..
If Q(x) has a quadratic factor (x2 + 5) and a zero of -2, find the values of m and n.
[3 marks]

(b) Express cos x +2sinx in the form Rsin(x+ «) where R is positive and 0< a < %

Hence, state the maximum value of cos x + 2sin x as well as the corresponding value of X in

therange O<x< % correct to two decimal places. [5 marks]
(c) Prove that cot@—tan@ =2cot 26. [3 marks]
Hence or otherwise, solve the equation cot & —tan & = /12 for 0° < < 360". [4 marks]
5 2
8.  Theline | has equation r=[0|+A4/1]|, AeNR.
5 0
-1
(@) Show that 1 lies in the plane whose equationisr.| 2 |=-5. [3 marks]
0

(b) Find the position vector of A, the foot of the perpendicular from the origin O
to I [4 marks]

(c) Find an equation of the plane containing O and . [4 marks]

(d) Find the position vector of the point P where | meets the plane 7 whose equation
1

is r.|2|=11 [4 marks]
2
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1. The functions f and g are defined by :
f:x>x+4, XeR,a<x<h,
g: XX — 4x, xeR, [x|<4
a y finding the values of g(1) and g(3), explain why the inverse function g (x) is not
(@) By finding the val f g(1) and g(3) lain why the i functi Yx) i
defined [2 marks]
(b) Given that the function g f(x) is defined, find the minimum value of a and the
maximum value of b. [3 marks]
L@ [ 9®=-3 ., 9@=-
g@) =g(3) =-3 ML Get g(1) and g(3) and
g is not one-to-one conclude
- function g~*(x) not defined Al
1.(b) | For function go f(x) defined
R; =D,
f(x)eD, xeDj
f(x) el-4,4]
—4<f(x)<4 M1
—4<x+4<4
-8<x<0 Al
But a<x<b
. minimum a =-8 , maximum b =0 Al
100
2.(a) EvaluateZ(Sr —3“1), give your answer in the standard form Ax10". [3 marks]
r=1
4 . : : . . 3
b) Express —— = in the form of increasing power of x including the term of x°.
(b) Exp OV gp 9
Determine the range of values of x so that this expansion is valid. [6 marks]
2(a) | 100
ST -F =3 -P)HF-N+F -+ 67 -+ -3 v
¥l
— 3lw _ 30 Al
31
=515x107 Al
(b) —l( ) ) See
=2/1-—| (1+3x): M1 1
(2 x)\/1+3 ( 2) k(1-2)7(1+3x) 2
-1)(-2), X -)(-2)(-3), X
= 2{1+(—1)(——)+w(——)2 +M(——)3 +}
2 3 2
1 (- l)( 3) NS 1)( )( 3) fan
{1+ (= E) (33 + 5730 + ()" ... wmy | Either one expanded
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correctl
:21+1x+1x2+1x3+... 1—§x+£x2—13—5x3+... Y
2 4 8 2 8 16
Al | )
_ 2(1—x+§x2 _7x ) Either one series
8 correct
= 2—2x+§x2—14x3+...
4 Al
The expansion is valid when
X M1
- <1 and [3x<1
1
X <2 and |x|<§
1 1 1
X <Zor -Z<x<Z
3 3 3 Al
3. Matrix P isinvertible if | P|= 0 where |P| is the determinant of P.
3 4 -1 3 4 -1
Thematrix A={1 0 3 |hasaninverse A" because (1 0 3 |=-10.
2 5 -4 2 5 -4
(@) Find A™ by using the method of elementary row operations. [3 marks]
(b) Solve the following system of linear equations by method of matrices that involves A
and A,
3X+4y=2z+1
2X+5y—-4z2=3 [4 marks]
X+3z2=2
(c) State the value of
6 4 -1 3 4 -1
Q) 2 0 3 @i |2 5 -4 [2 marks]
4 5 -4 10 3
3(a) 3 4 -11 0 O Idea from [A|I]to
[AII] =1 0 30 10 M1 t[IA*J
2 5 —4/0 0 1 g€ ‘
1 0 3]0 1 0
=13 4 -1j1 0 O R, <R,
2 5 —4/0 0 1
='1 0O 30 1 o0 _3R,+R, >R, M1 SeetW(I)EROcarriedout
0 4 101 -3 O _5R 4R, >R, correctly
0 5 -100 -2 1
Al
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