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1 (a) Show that x + 1 is a factor of 4x> + 8x> + x — 3. [2]

(b) Hence solve the equation 43 +8x° +x-3=0. (4]

2 In an arithmetic progression, the first term is 32, the last term is 14 and the sum of the terms is 299.
Find the number of terms and the common difference. [4]

3 Functions f and g are defined for all real values of x by f(x) = x> + 2 and g(x) = 3x + 5.

(a) State the range of f and the range of g. [2]
(b) Find the value of gf(4). [2]
(¢) State, with a reason, which of f and g does not have an inverse. [1]
4  Solve the equation cos 20 = 2 cos 6 for 0° < 6 < 360°. [5]

5 A curve is given parametrically by x = 3¢ — In(37), y = £ — In(#*), where ¢ > 0. Find the exact value

of ¢ at the point on the curve at which the gradient is 3. [5]
6 (a) Find Jxezx dx. [3]
L
(b) Determine, in exact form, 1 cosz(3x) dx. [5]
ETE

7 (a) Expand — ies of di f to and including the term in x*. E

a xpand ———== as a series of ascending powers of x, up to and including the term in x”. Express
P N gp P g p
each coefficient in its simplest form. [4]
(b) Hence determine the coefficient of x? in the expansion of (2- 3x)2 [3]
X —_.
P Vv1+2x
2
8 (a) Express 1) as the sum of three partial fractions. [5]
x(x —
452
2x“+1 .
(b) Hence show that W dx = p + Ing, where p and q are integers to be found. [5]
x(x -
2
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(a) Give full details of a sequence of transformations which maps the graph of y = e* onto the graph
of y = e~ 2]

(b) Sketch, on the same diagram, the graphs of y = ¢ and y = In(x + 1), and hence show that the
equation e = In(x + 1) has only one root. [3]

(¢) This root may be found using the iterative formula x, |, =2 — ln(ln(xn +1)). Using a starting
value of 1.5, and showing the result of each iteration, find the value of this root correct to
3 significant figures. [3]

The equation of a curve C is x* + 2xy + 3y* = 18.

(a) Show that the equation of the normal to C at the point (5, —1) can be written as x =2y + 7. [6]

(b) Find the exact coordinates of the point where this normal meets C again. (4]

2 4
The fixed line L has vector equation r = ( -4 ) + A( 1 )
5 1

7 3
For each value of the parameter ¢, the line M(t) is given by the equation r = ( 1 ) +u ( 2 )
2 t

(a) Determine the value of ¢ for which

(i) L and M(¢) are perpendicular; [2]
(ii) L and M(¢) intersect. [5]
7+ 3u
(b) The point P (30, 3, 12) is on L and the line M(—1) has equation r = ( 1+2u |
2-p

The point Q lies on M(-1).
(i) Show that (PQ)? = 14u® — 126u + 633. [2]

(ii) Given now that Q is the point on M(—1) which is closest to P, find the coordinates of Q.
[3]

© UCLES 2023 9794/02/M/1/23



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
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download
at www.cambridgeinternational.org after the live examination series.

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

© UCLES 2023 9794/02/M/1/23



