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1 Use the trapezium rule with three intervals to estimate tieesof

NI=

J In(1 + sinx) dx,
0
giving your answer correct to 2 decimal places. [3]

2 Using the substitutioru = 4%, solve the equation*4+ 4> = 4**2, giving your answer correct to
3 significant figures. [4]

3 A curve has equatioy = cosxcos X. Find thex-coordinate of the stationary point on the curve in
the interval O< X < %n, giving your answer correct to 3 significant figures. [6]

4 (i) Express 3si® + 2 cosh in the formRsin(6 + a), whereR> 0 and 0 < a < 90°, stating the exact
value ofRand giving the value ak correct to 2 decimal places. [3]

(ii) Hence solve the equation
3sinf+2cosf =1,

for 0° < 6 < 180C°. [3]

The diagram shows a circle with centdeand radiug. The tangents to the circle at the poidtand
B meet afl, and the angl&OB is 2x radians. The shaded region is bounded by the tanddntnd
BT, and by the minor arAB. The perimeter of the shaded region is equal to the circientar of the
circle.

(i) Show thatx satisfies the equation
tanx = 7 — X. [3]

(i) This equation has one root in the intervakX < %7: Verify by calculation that this root lies
between 1 and 1.3. [2]

(iii) Use the iterative formula
X, =tant(zr - X,
to determine the root correct to 2 decimal places. Give thelref each iteration to 4 decimal
places. [3]
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6 LetI:J VX dx.
0

2— X
2
. . L 2(2 - u)?
(i) Using the substitutionl = 2 — /X, show thatl = —a du. [4]
1
(i) Hence show thdt=8In2-5. [4]

7  The complex numbeu is given byu = -1 + (4+/3)i.

(i) Without using a calculator and showing all your working, ftheé two square roots af. Give
your answers in the forra + ib, where the real numbeesandb are exact. [5]

(ii) On an Argand diagram, sketch the locus of points represgotmplex numbersg satisfying

the relationz — u| = 1. Determine the greatest value of afgr points on this locus. [4]

5%° + X+ 6
(B-2X(C+4)

8 Letf(X)=

(i) Express x) in partial fractions. [5]

(i) Hence obtain the expansion @kj in ascending powers of up to and including the term ixf.

[5]

9 The number of organisms in a population at tinedenoted by. Treatingx as a continuous variable,
the differential equation satisfied byandt is

dx  xe!
d  k+et’

wherek is a positive constant.

(i) Given thatx = 10 whent = 0, solve the differential equation, obtaining a relatiotnsenx, K

andt. [6]
(ii) Given also thak = 20 whent = 1, show thak = 1 - %. [2]
(iii) Show that the number of organisms never reaches 48, hovaaget becomes. [2]

10 The pointsA andB have position vectors given B9A = 2i — j + 3k andOB = i +j + 5k. The linel
has equatiom =i +j + 2k + u(3i +j — k).

(i) Show thatl does not intersect the line passing throdgandB. [5]

(i) Find the equation of the plane containing the lirend the poinfA. Give your answer in the
formax+ by + cz = d. [6]

© UCLES 2015 9709/32/M/J/15



4

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will
be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2015 9709/32/M/J/15



