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Additional Material: Answer Paper

Graph Paper (1 sheet)

READ THESE INSTRUCTIONS FIRST

Write your index number and name on the work you hand in.
Write in dark blue or black pen on both sides of the paper.
You may use an HB pencil for any diagrams or graphs.

Do not use paper clips, highlighters, glue or correction fluid.

Answer all the 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 an approved scientific calculator is expected, where appropriate.

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

At the end of the examination, staple all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 100.

Hand in questions 1to 7 separately from questions 8 to 13

This document consists of 7 printed pages.
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2
Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax? + bx+ ¢ =0,

x—

_ —bx~b* -4ac

2a
Binomial expansion
(a+b)y=a"+ (';)a""b + [gJa"'zbz +..4 (n]a”"b’ F or A
" .
n ! =1)...(n~-
where n is a positive integer and ... = n(n=-D..(n=r+1) .
r) (n-rin r!

2. TRIGONOMETRY

Identities
sin?4 + cos?4 =1
sec?A = 1 + tan?4

cosec’4 = 1 + cot’4
sin(4 + B) = sindcosB + cosAsinB
cos(4 + B) = cosdcosB F sindsinB
tanAttan B
1¥tan Atan B
sin24 = 2sindcosA
cos24 = cos?4 — sin?4 = 2cos?’4 — 1 =1 - 2sin?4
2tan A
1-tan® 4

tan(4 £ B) =

tan24 =

Formulae for AABC

a b ¢
sind sinB sinC

a=b+ct-2bccos 4

A=-l-absinC
2
R = Jﬂj _/él
e
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I Solve
@ 4= afer). Bl
(b) l4x — 7}=6x. [3]

2 (8 Thecurve y=a(x+3)" passes through the points (0, 4), (1, 3)and

(=6, k). Find the exact values of a, b and . [4]
(b)  Solve the equation 16* = 66 -4*"" [4]
x kY
3 In the expansion of (5 + -—z) where £ is a positive constant, thg term independent
X
. 1
of xis 10—.
2
() Show that k=2. [4]
@  With this value of £, find the coefficient of x® in the expansion of
k 9
2x* -128) [ T + ——) : 4
foxt -128) 3 + & )

4 §?] Sketch the graph of y = ]2x - 51 — 3, indicating clearly the coordinates of the

turning point and of the points where the graph meets the x and y-axes. [4]

i)  Hence, find the range of values of x for which y <0 . m
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4
5 (@)  Find the values of k for which the line kx -2y =0 is/4 tangent to the

curve y=x>-3x+4, _ 4

(b) A curve has the equation y = kx* —14x + 4k +21, where ks a constant.

Find the range of values & for which y > 0 for all values of x. [4]
6 @)  Express .. in partial fractions [4]
; (x=3)x+5) ¥ '
Gif  Hence, solve the equation = + . =4. [2]
' (x=3)x+5) x+5
7 @)  Prove the identity 2036 el - coth. ' [4]

c0s20—sin®—-1

()  Giventhat sinx = *% and tanx > 0, find, without using calculators, the value

of

(@ cosx, (1]
) sin2x, (2]
(iii) cos%x. [2]
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5

Start Question 8 on a fresh sheet of Answer Paper.

Hand in Questions 8 to Question 13 separately from Question 1 to Question 7.

8 In triangle POR, PQ =6+ 3 cm, QR =7-2+3 cmand ZPQR = 120"
Express the area of POR in the form ( p + qwﬁ ), where p and g are rational numbers. .

(4]

Q

9 The roots of the quadratic equation 2x* —6x+1 = Oare « and B.
Find @’ + #? and hence, find [3]
@  the quadratic equation whose roots are &’ and 5°, 2]

() the perimeter of a right-angled triangle ABC in the form a + b2 ,if aand B

represent the lengths, in cm, of the two shorter sides of the triangle as shown
in the diagram below. [2]
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6
10 The expression f(x)=3x’ +ax’ + bx —3, where a and b are constants, has a factor
x —1 and leaves a remainder of 33 when divided by x—4.
1) Find the value of @ and of b. [4]
(i)  Using the values of @ and b found in part (i), show that f(x) may be expressed
in the form of f(x) = (x ~1)3x + px + q), where p and g ate constants.  [2]

(iii)  Solve f(x)=0 and hence, solve the equation %x’ —-lf-xz + %x -3=0 [5]

13 Solutions to this question by accurate drawing will not be accepted.
The diagram (not drawn to scale) shows a trapezium ABCD in which 4D is parallel to
BC and 4B is perpendicular to BC.
The coordinates of 4, B and C are (2, 2), (2, &) and (6, 8) respectively.
AD cuts the x-axis at E and the gradient of CD is — 3.

VA

B2, k)‘

A (_2: 2)
X
D
® Given that k is positive, find the value of k. 3]
(i)  Find the coordinates of E. 2]

(iii)  Find the coordinates of D and hence, find the area of the trapezium 4BCD.
[4]
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12 (@  Solve, for 0° <x<360°, the equation 2sec’ x = Stan x. [4]

(b)  Giventhat y=5cos0+2sin0 , express 5cos0+2sin in the form

of Reos(B—-a). 2]
Hence, for 0° <0 <360°,

(i) state the maximum value of y and the corresponding value of 8.  [2]
(i)  find the value of the acute angle 6 when y=4. (2]

13 @ A curve has the equation y = cos2x +1.

State the

(a) amplitude of the curve. [1]
(b)  period of the curve. [17
(¢)  maximum and minimum values of the curve. : 1

() Sketch on the same diagram, the graphs of y =coszx+1land y = —2sin xfor
| the interval 0° < x <360°. [4]

Hence,

(@  state the number of solutions for cos2x+1=-2sinx for 0° < x <360°.
(1]
(b)  find the value of k given the equation cos2x+k=-2sinx has only
one solution of x for 0° < x<360°. - 1

End of Paper
(Have you checked your work?)
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b)

§+am‘)c

2 —
2sec X =
ctanx

a( 14 tan’x ) =

2 tan'x - & tanx +2=0.
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