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Find the quotient and remainder whext 2 divided byx + 2. [3]
Expand\/(%rz);) in ascending powers of up to and including the term i®?, simplifying the
coefficients. [4]
X% —3X+2 . . .
Express————— in partial fractions. [5]
X(xX“+ 1)

(i) Solve the equatiofix— 1| =|x- 3|. [3]

(i) Hence solve the equaticiufly+1 — 1| = |4 - 3| correct to 3 significant figures. [3]

For each of the following curves, find the gradient at the pwinere the curve crosses thaxis:

2
(i) y= %; [3]
(i) 23 +5xy+Yy® =8. [4]

The pointsP andQ have position vectors, relative to the origy given by
OP=7i+7j-5k and OQ=-5i+j + k.
The mid-point ofPQ is the pointA. The plandl is perpendicular to the lineQ and passes through

(i) Find the equation ofI, giving your answer in the forrax + by + cz = d. [4]

(i) The straight line througPR parallel to thex-axis meetdT at the pointB. Find the distancé&B,
correct to 3 significant figures. [5]

(a) Without using a calculator, solve the equation
3w+ 2iw* = 17 + 8i,

wherew* denotes the complex conjugatevef Give your answer in the forra + bi. [4]

(b) In an Argand diagram, the loci
argz - 2i) = %71: and |z-3|=]|z-3i|

intersect at the poirf®. Express the complex number represented®tiry the formre®, giving

the exact value of and the value of correct to 3 significant figures. [5]
4
(& Show thatJ‘ 4XInxdx =561In2-12. [5]
2
L
(b) Use the substitution = sin 4x to find the exact value oj cos 4xdx. [5]
0
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9 (i) Express 4co8+ 3sind in the formRcog0 - «), whereR > 0 and O< a < %717. Give the value

of a correct to 4 decimal places. [3]
(i) Hence
(@) solve the equation 4 c@s+ 3sind = 2 for 0< 6 < 2, [4]
(b) find =0 —— do. [3]
(4 cosb + 3sin0)

10 Liquid is flowing into a small tank which has a leak. Initiatlye tank is empty and,minutes later,
the volume of liquid in the tank i¥ cm®. The liquid is flowing into the tank at a constant rate of
80 cn? per minute. Because of the leak, liquid is being lost fromttdiek at a rate which, at any
instant, is equal t&V cm® per minute wherd is a positive constant.

(i) Write down a differential equation describing this sitoatand solve it to show that

V= %(80— 80e™). [7]

(ii) Itis observed tha¥ = 500 whent = 15, so thak satisfies the equation

_A-4et*

B 25

Use an iterative formula, based on this equation, to find tieevofk correct to 2 significant
figures. Use an initial value df = 0.1 and show the result of each iteration to 4 significant
figures. [3]

k

(iii) Determine how much liquid there is in the tank 20 minutesrdfte liquid started flowing, and
state what happens to the volume of liquid in the tank afteng time. [2]

© UCLES 2013 9709/31/M/3/13



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.

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.

9709/31/M/3/13



