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Write your index number on all the work you hand in.

Write in dark blue or black pen.
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Answer all questions.

Write your answers on the separate Answer Paper provided.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of
angles in degrees, unless a different level of accuracy is specified in the question.

The use of a scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
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The total number of marks for this paper is 60.

This question paper consists of 4 printed pages.
[Turn over




Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax” +bx+¢c =0,

_ —bx+b®-4ac

X =
2a

Binomial expansion

(a+b)' =a"+ (;]a”lb + [;Ja“bz S (:ja“rbr +..+b",

nj_ nt _n(n-1)..(n-r+l)
r

where n is a positive integer and
ri(n—r)! r!

2. TRIGONOMETRY

Identities
sin A+cos’A=1
sec’ A=1+tan? A
cosec’A =1+cot’ A

Formulae for AABC
a b c

sin A B sinB B sinC

a’?=b?+c®-2bccos A

Azlabsinc
2

ACS(Independent)MathDept/Y 3Exp/AM2/2016/Final Exam



Answer all the questions.

1 Prove that (cot x —cosecx)’ = 1-cosx [4]
1+ cosx
2 Solve 3" =5-2(37). [4]
3 Given that the curve x* —4xy + 3 = Ocuts the line 3y = 2x +1 at A and B, find the coordinates of
A and B. [5]
4 A circle, C1, has equation x° +y* —4x+10y —20=0
M Find the coordinates of the centre and the radius of C,. [3]
(i) If circle Cy is reflected on the line y = —1, find the equation of the reflected circle. [2]
5 @ Find the range of values of x which satisfy the inequalities 3—2x <land
2x? —5x < 2. [4]
(b) Find the range of values of k for which the line y = kx —1 does not intersect the curve
y* =2x-3. [4]
L X
6 It is given that f(x) 2‘3—5 -1.
(i) Solve f(x)=0. [2]
(i) Sketch the graph of f(X), indicating the intercept(s) and vertex of the graph. [3]
(iiiy  State the range of values of m for which the line y = mx cuts the graph of f (X) at only
one point and that m > 0. [1]
(iv) State the value of c if there are infinitely many solutions for %X +C= ‘3 —g -1. [2]
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7 Answer the whole of this question on a piece of graph paper.
The variables x and y are known to be related by the equation y = In (px? + q) — 1, where p and g are
constants. The following table shows some experimental pairs of values of x and y.

X 1 2 3 4
y -0.09 0.72 1.36 1.86
Q) By plotting e ¥ * 1 against x, draw a straight line graph and use the graph to estimate the
value of p and of g, [6]
(i) Find the possible values of xwhen y =1In5. [2]
. 2 ) , 101 _
8 €)) The roots of the equation 2X° +mx—-5=0are ¢and S.If a° + f° = 7 find the
possible values of m. [4]
(b) The roots of an equation x> +12 =8x are « and /5. Obtain an equation whose roots are
1 1
—and —-. 5
_zand [5]
9 The solution to this question by accurate drawing will not be accepted.
y A(6, 5)
D (0, 3)
M
X
0
C(2,-3)
B (16, a)

The diagram shows a kite ABCD whose diagonals meet at M. The coordinates of A, B, C and D are

(6, 5), (16, a), (2, —3) and (0, 3) respectively where a is a constant. Find the

(i)
(i)
(iii)
(iv)
V)

coordinates of M, [1]
equation of BD, [3]
value of a, [1]
area of the kite ABCD, [2]
ratio of DM : DB [2]

END OF PAPER 2
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Solutions

1. LHS = (cotx—cosecx)’
= cot” X — 2COt X COSeCX + COSec’x
cos’ X  2C0S X 1
Tsin?x  sinZx " sin? x
_ (1-cosx)?
© sin?x
_ (L—cosx)®
~ 1-cos? X
~ (I-cosx)?
- (1—cosx)(L+cosx)
_1-cosx
 1+cosX

[Proved]

2. 31 =5-2(37)
3.32*=53"-2
33 _53*+2=0
(3.3 —2)(3*-1) =0
3 :g or 3=1
3
X =-0.369 Xx=0

3. 3y =2x+1
_2x+1
3

x2 —4x(2x3+1j+3:0

3x* —8x*—4x+9=0

5x% +4x—-9=0
5x+9)(x-1) =0
x=—g or x=1
5
13
—_— —— :1
y 15 y

4(a) x*+y?—4x+10y-20=0
(x—2)*+(y+5)° =49
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Centre = (2,-5)
Radius =7

(b) New centre = (2,3)

Equation: (x—2) +(y—3)* =49
5@ 3-2x<1

Xx>1

2x* —5x < -2

2x-1)(x-2)<0

l<x<2

2

Ans: 1<x<?2
5(h) (kx-1)*>=2x-3

k?x? —2kx+1=2x-3
k*x? +(—2k —2)x+4=0

D<0
(—2k —2)* —4(4)(k*) <0
3k?-2k-1>0

Bk +1)(k -1 >0

k<—l or k>1
3

6(i) ‘3——

(ii)

<<

(@)
o
o
v
=

(
Min point (6, -1) Bl
y-intercept Bl
Shape Bl

. 1
(i) m ZE
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(i) c=—4

8(a) 2x*+mx-5=0

m
a+pf=——
p 2

5
off =——
# 2

5. m?
=1 45
( 2) 2

2
m
4
2
m_+5:E
4 4
m? =81
m =49

a’+pB° =

(b) a+p=8
aff =12

1 1 a?+p?

aZ ﬂZ aZﬂZ

X =2 x4t g
18 144

144x* —40x+1=0

. 2+6 5-3
9(') M = (T,Tj = (4,1)

5+3
ii radientof AC= —— =2
i g -

gradient of BD = 1
2
Equation of BD: y = —%x+3

(iii)  when x=16, a=-0.5(16) +3=-5
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0 16 6 O
(iv) Areaofkite=2><1

23 -5 5 3
=[80+18— (48— 30)|

=80

(v) By similar figure,
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