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1 Solve the equation
IN(3x+4) =2In(x+ 1),

giving your answer correct to 3 significant figures. [4]

A B

In the diagramABC is a triangle in which angl&BC is a right angle andC = a. A circular arc,
with centreC and radius, joins B and the poinM on AC. The angleACB is 0 radians. The area of
the sectolCMB is equal to one third of the area of the triangiBC.

(i) Show thatp satisfies the equation

tane = 36. [2]

(i) This equation has one root in the intervad ® < %n. Use the iterative formula
6,,, = tarmr*(36,)

to determine the root correct to 2 decimal places. Give theltref each iteration to 4 decimal
places. [3]

3 Expand\/(%) in ascending powers of, up to and including the term ix?, simplifying the

coefficients. [5]

4  Solve the equation
cosec ® = sech + coto,

giving all solutions in the interval'0< 6 < 360'. [6]

5 The variablex andy satisfy the differential equation

&Y ey
x -

andy = 0 whenx = 0. Solve the differential equation, obtaining an exprasfoy in terms ofx. [6]

6 The equation of a curve ig= 3 sinX + 4 coS x.
(i) Find thex-coordinates of the stationary points of the curve in therival O< X < 7. [6]

(ii) Determine the nature of the stationary point in this intefeawhich x is least. [2]
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7  Throughout this question the use of a calculator isnot permitted.

The complex numbeu is defined by
1+2i
1-3i

(i) Expresauin the formx+ iy, wherex andy are real. [3]

(ii) Show on a sketch of an Argand diagram the paftB andC representing the complex numbers
u, 1+ 2i and 1- 3i respectively. [2]

(iii) By considering the arguments of12i and 1- 3i, show that

tarr'2 + tam'3 = 3r. [3]

5
5
8 Letl= | — > _dx
© J;X+\/(6—X)X

(i) Using the substitution = /(6 — X), show that

2
10u
| = L GoueTy du. [4]

(ii) Hence show thalt=2In(3). [6]

The diagram shows the curye- x% Inx. The shaded region between the curve 3ais and the line
X = e is denoted byR.

(i) Find the equation of the tangent to the curve at the point &kerl, giving your answer in the
formy = mx + c. [4]

(i) Find by integration the volume of the solid obtained whenrdgmgonR is rotated completely
about thex-axis. Give your answer in terms afand e. [7]

[Question 10 isprinted on the next page.]
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10 Two planesmandn, have equationg + 2y — 2z = 1 and X - 2y + z = 7 respectively. The linehas
equatiorr =i+j—k+ A(2i +j + 2k).

(i) Show that is parallel tom. [3]
(i) Find the position vector of the point of intersectionl andn. [3]

(iii) A point P lying on is such that its perpendicular distances fromandn are equal. Find the
position vectors of the two possible positions Phand calculate the distance between them.

[6]
[The perpendicular distance of a point with position vectgr+y,j + z,k from the plane
|ax, + by, + ¢z, —d| ]

ax+by+cz=dis @i D)

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.

University of 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 2012 9709/32/M/3/12



