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Instructions

Answer all questions

Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.

Write your name, centre number and candidate number in the spaces at the top of the page
You should use a calculator where appropriate.

You must show all necessary working clearly; no marks will be given for unsupported answers
from a calculator.

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

Information

e The Total for this paper is 90
e The number of marks for each question or part question is shown in brackets.
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Question 1

Use logarithms to solve the equation 53~2* = 4(7%), giving your answers correct to 3 decimal places.  [4]
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Question 2

Ax
Show that Ju x?cos 2edx = 5(x° —8) . [5]
0 =
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Question 3

1 —cos28 + %1n 268

Let 1{8) = ;
et 1(6) 1l +cos28 + sin 28

i) Show that f(0) = tan(0) [3]
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Question 3 continued
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Question 4

. 1 . o .
The curve y =sin (x +3 n) €0s x has two stationary points in the interval 0 < x < .

i) Find Z_i’ [2]
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i) By considering the formula for cos (A + B), show that, at the stationary points on the curve,
Ccos (Zx + % n) =0. [2]
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iii) Hence find the exact x-coordinates of the stationary points. [3]
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Question 5

The complex number u is defined by
4

U:m.

(1 Express u in the form x + iy, where x and y are real and exact. [3]
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(i) Find the exact modulus and argument of u. [2]

©OLearning Resource Network Page 10 of 21



Question 6

Prove, using algebra, that

n(n? +5) isevenforallneN [4]
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Question 7

The function f is defined by

8x+5
f(x)—2x+3 x> =3
. 1 (3
(a) Find * (%) [2]
(b) Show that
fx)=A+ 2x3+3 where A and B are constants to be found. [2]
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The function g is defined by
gx) =16 — x? 0<x<4

(c) State the range of g* [1]
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Question 8

Lot f . 2x(5-x)
0= Groa-—?
(1) Express f (x) in partial fractions. [5]
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if) Hence obtain the expression of f (x) in ascending powers of x up to and including the term in x°. [5]
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Question 9

The line | has equation r =i + 2j + 3k + u(2i — j — 2k).

(i) The point P has position vector 4i + 2j — 3K. Find the length of the perpendicular from P to I. [5]

(ii) Itis given that | lies in the plane with equation ax + by + 2z = 13, where a and b are constants.
Find the values of a and b. [6]
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Question 10
The equation of a curve is
Y =3cos2x + 7sinx + 2.

Find the x-coordinates of the stationary points in the interval 0 < x <z. Give each answer correct to
3 significant figures. [7]
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Question 11

(a) Find J‘(4+tan22x)d.x. 3]
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1

> sin(x + %n:)

(b) Find the exact value of J _ [5]
simnx

1
e
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Question 12

y
A
M
0 >
The diagram shows the curve y = x2e27* and its maximum point M.
i) Show that the X-coordinate of M is 2. [3]
2 7 Iy

ii) Find the exact value of L xe M dr. [5]
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Question 15

Prove by contradiction that V2 is irrational. [6]

End of Paper
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