¥21¢£26021L00%«x

UNIVERSITY OF CAMBRIDGE INTERNATIONAL EXAMINATIONS
General Certificate of Education Advanced Level

MATHEMATICS 9709/31
Paper 3 Pure Mathematics 3 (P3) May/June 2011
1 hour 45 minutes

Additional Materials: Answer Booklet/Paper
Graph Paper
List of Formulae (MF9)

READ THESE INSTRUCTIONS FIRST

If you have been given an Answer Booklet, follow the instructions on the front cover of the Booklet.
Write your Centre number, candidate number and name on all the work you hand in.

Write in dark blue or black pen.

You may use a soft pencil for any diagrams or graphs.

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

Answer all the questions.

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 electronic 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.

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 75.

Questions carrying smaller numbers of marks are printed earlier in the paper, and questions carrying larger
numbers of marks later in the paper.

This document consists of 4 printed pages.

- UNIVERSITY of CAMBRIDGE

JC11 06_9709_31/FP © International Examinations

© UCLES 2011 [Turn over



2

1 Expand ¥(1 - 6x) in ascending powers of up to and including the term ix3, simplifying the

coefficients.

2 Find d_y in each of the following cases:

dx
(i) y=In(1+sin2),
. tanx
(i) y= ~

[4]

[2]
[2]

3 PointsA andB have coordinateg-1, 2, 5 and(2, -2, 11) respectively. The plang passes through

B and is perpendicular taB.
(i) Find an equation gb, giving your answer in the forrax + by + cz = d.

(i) Find the acute angle betweprand they-axis.

4  The polynomial {x) is defined by
f(X) = 12 + 25x% — 4x — 12.

(i) Show that {-2) = 0 and factorise(x) completely.

(i) Given that
12x 27 +25x 9 -4xF -12=0,

state the value of¥3and hence fing correct to 3 significant figures.

5 The curve with equation
6 + k&' + & =,

wherek andc are constants, passes through the pBiniith coordinategin 3, In 2).

(i) Show that 58 2k = c.

(i) Given also that the gradient of the curvePais —6, find the values ok andc.
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(3]
[4]

[4]

[3]

[2]
[3]



The diagram shows a circle with centbeand radius 10 cm. The choAB divides the circle into two
regions whose areas are in the ratio 1 : 4 and it is requireddatiie length ofAB. The angleAOB
is 6 radians.

(i) Show thatd = 7 + siné. [3]

(i) Showing all your working, use an iterative formula, basedtlom equation in par€i), with
an initial value of 2.1, to find correct to 2 decimal places. Hence find the lengtiABfin
centimetres correct to 1 decimal place. [5]

2
7 Theintegral is defined byl = J 4t3In(t? + 1) dt.
0

5

(i) Use the substitutior = t? + 1 to show that = J (2x—-2) In xdx. [3]
1

(i) Hence find the exact value bf [5]

6-3i

8 The complex numbeu is defined byu = 1200

(i) Showing all your working, find the modulus afand show that the argument wis —%n. [4]

(i) For complex numbers satisfying argz — u) = %171', find the least possible value [f|. [3]

(iii) For complex numbers satisfying|z — (1 +i)u| = 1, find the greatest possible value|of. [3]

9 (i) Prove the identity cost+ 4 cos D = 8cog 6 - 3. [4]
(i) Hence
(a) solve the equation co®94 4cosd =1 for —%n <0< %n [3]
i
(b) find the exact value oJ‘ cos' 0 de. [3]
0

[Question 10 isprinted on the next page.]
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10 The number of birds of a certain species in a forested regioedorded over several years. At time
t years, the number of birds I8, whereN is treated as a continuous variable. The variation in the
number of birds is modelled by

dN  N(1800- N)

dt 3600
It is given thatN = 300 whert = 0.
(i) Find an expression fdW in terms oft. [9]
(i) According to the model, how many birds will there be aftermgldime? [1]
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