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INSTRUCTIONS TO CANDIDATES

Write your name, Centre number and candidate number in the spaces provided on the answer
paper/answer booklet.

Answer all the questions.

Write your answers on the separate answer paper provided.

If you use more than one sheet of paper, fasten the sheets together.

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.

INFORMATION FOR CANDIDATES

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 80.

The use of an electronic calculator is expected, where appropriate.

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

This question paper consists of 5 printed pages and 3 blank pages.
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? + bx + ¢ =0,
_ —b=+b’—4ac
2a '
Binomial Theorem
n—aqan i n-1 n n-2 p2 i M pyr
(@+b)"=a"+ (4@ b+ |5]@™ b+ L+ | j@T DT+

n!

n
where n is a positive integer and (r) = W

2. TRIGONOMETRY
Identities
S A+cos?A=1.
sec? A=1+tan’ A

cosec? A =1+ cot? A.

Formulae for AABC

a _ b _ ¢
sSnA snB sinC’

a2 =b?+ c?-2bc cosA.

A=%bcsinA.

+b"
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Write down the inverse of the matrix

3’ g) and use this to solve the simultaneous equati

4x+3y+7=0,
7X+6y+16=0.

Find the first three terms in the expansion, in ascending powers of X, of (2 + x)® and hence obtain the
coefficient of x2 in the expansion of (2 + x —x?)®. [4]

Given that k = 1 andthat p= 1+k expressin its simplest surd form

73 1-K’
@ p
1

(i) p—
p [5]

Giventhat € ={x:—5<x<5},
A={x8>2x+1},
B={xx¢>x+2},

find the values of x which define the set A N B. [6]

(@) The producer of a play requires a total cast of 5, of which 3 are actors and 2 are actresses. He
auditions 5 actors and 4 actresses for the cast. Find the total number of ways in which the cast can
be obtained. [3]

(b) Find how many different odd 4-digit numbers less than 4000 can be made from the digits
1,2,34,5,6, 7if nodigit may be repeated. [3]

The cubic polynomial f(x) is such that the coefficient of x3is—1 and the roots of the equation f(x) =0
are 1, 2 and k. Given that f(x) has aremainder of 8 when divided by x — 3, find

(i) thevaueof k,

(ii) theremainder when f(x) isdivided by x + 3.
[6]

(i) Differentiate xsin x with respect to x. [2]

iy

(i) Henceevaluate | > xcosx dx. [4]
0
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8 (i) Sketchthegraphof y=Inx.

(ii) Determine the equation of the straight line which would need to be drawn on the graph
in order to obtain agraphical solution of the equation x2e<2 = 1.

9 (a) Find,initssimplest form, the product of a:+b* and a‘-ab®+ bl

(b) Giventhat 22%2x 5<1=8"x 5% evauate 10

10

In the diagram, OA=a, OB=b, AM =MB and O?:%O%

0] Expressﬁ@g and OK)/I intermsof aand b. [3]
(i) Giventhat 06 = )\OT/I, express 06 intermsof A, aand b. [1]
(iii) Giventhat A@ = ,u,ﬁ, expr&ssoa intermsof u, aandb. [2]
(iv) Hencefind the value of A and of w. [3]

11 A car moves on astraight road. As the driver passes a point A on the road with a speed of 20ms™, he
notices an accident ahead at a point B. He immediately applies the brakes and the car moves with an

acceleration of ams™, wherea = % —6 andt sisthetime after passing A. When t = 4, the car passes

the accident at B. The car then moves with a constant acceleration of 2ms= until the original speed of
20ms ! isregained at apoint C. Find

(i) the speed of the car at B, [4]
(ii) thedistance AB, [3]
(iii) thetime taken for the car to travel from B to C. [2]

Sketch the velocity-time graph for the journey from Ato C. [2]
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12 Answer only one of the following two alternatives.

EITHER

The diagram shows a greenhouse standing on a horizontal rectangular base. The vertical semicircular
ends and the curved roof are made from polythene sheeting. The radius of each semicircleisr m and
the length of the greenhouseis| m. Given that 120 m? of polythene sheeting is used for the greenhouse,
express | interms of r and show that the volume, V mS3, of the greenhouse is given by

3
v:60r—%. [4]

Given that r can vary, find, to 2 decimal places, the value of r for which V has a stationary value.  [3]

Find this value of V and determine whether it is amaximum or a minimum. [3]

OR

A
y y=x2Inx

/.
O ~_ 7 7

P

The diagram shows part of the curve y = X2 In x, crossing the x-axis at Q and having a minimum point
aP.

(i) Find thevalue of %{ a Q. [4]

(ii) Show that the x-coordinate of P is i [3]
\e

R d?y

(iif) Find the value of == at P. [3]

dx?
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