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Answer all questions in the spaces provided.

1 A curve has equation y = ln x

. dy
1 Find —
(a) in &

[2 marks]

Answer

1 (b) (i) Find an equation of the tangent to the curve y = XInx atthe point on the curve

wherex = e

[3 marks]

Answer




1 (b) (ii) This tangent intersects the x-axis at the point A.

Find the exact value of the x-coordinate of the point A.
[2 marks]

Answer

Turn over »




2 (a) (i) Express 5% =6 i1 the form A,_B
x(x — 3) x x-3
[2 marks]
Answer
. 5x - 6
2 (a) (i) Find | ——— dx
(a) (i) jx(x - 3)
[2 marks]

Answer




2 (b) (i) Given that
453+ 5x —2=(2x + 1)(2°% +px +q) + r

find the values for the constants p, g and r.
[4 marks]

4x3 +5x -2

2 (b) (i) Find o

[3 marks]

Turn over »




3 (a)

3 (b)

Express sinx —3 cos x inthe form R sin (x — o), where R> 0 and 0° < a < 90°,

giving your value of a to the nearest 0.1°.

[3 marks]

Hence find the values of x in the interval 0° < x < 360° for which
sinx—-3cosx+2=0

giving your values of x to the nearest degree.

[4 marks]




Answer

Turn over for the next question

Turn over »




4 The functions f and g are defined with their respective domains by
fl(x)=2x -5, forx>25.
10
gx)=—, for all real values of x, x # 0
x

4 (a) State the range of f.
[2 marks]

4 (b) (i) Find fg(x) A mark
mar

4 (b) (ii) Solve the equation fg(x) =5
[2 marks]




4 (c) The inverse of fis

4 (c) (i) Find () s marke]
marks

4 (c) (ii) Solve the equation f_1(x)=7
[2 marks]

Turn over »




10

]
5(a) (i) Find the binominal expansion of (1 - x)3 up to and including the term in X2,

[2 marks]

5 (a) (ii) Hence, or otherwise, show that

1
(125 - 27x)3 =5+ L x + — 1 _x2

25 3125

for small values of x, stating the values of the integers m and n.

[3 marks]
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5 (b) Use your result from part (a)(ii) to find an approximate value of 119,

giving your answer to five decimal places.
[2 marks]

Answer

Turn over »
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6 (a) (i) Solve the equation cosec §=-4 for 0° < < 360°, giving your answers to the
nearest 0.1°

[2 marks]
Answer
6 (a) (ii) Solve the equation
2cot?(2x + 30°) = 2 — 7 cosec(2x + 30°)
for 0° < x < 180°, giving your answers to the nearest 0.1°
[6 marks]

Answer
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6 (b)

Describe a sequence of two geometrical transformations that maps the graph of

y = cosec x onto the graph of y = cosec (2x + 30°).

[4 marks]

Turn over »
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7 (a)

By using integration by parts, find Ix e®dx

[4 marks]

Answer
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7 (b) The diagram shows part of the curve with equation y = Jxe3s

0 1 =

The shaded region R is bounded by the curve y = Jxe3+, the line x = 1 and the
x-axis fromx =0tox = 1.

Find the volume of the solid generated when the region R is rotated through 360° about

the x-axis, giving your answer in the form (pe6 + q)n, where p and ¢ are rational
numbers.

[3 marks]

Answer

Turn over »
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8 A curve is defined by the parametric equations x = 3 cos26, y = 2cosé

8 (a) (i) Show that d_ 1

, Where k is an integer.
dx  kcosO

[4 marks]

8 (a) (ii) Find an equation of the normal to the curve at the point where 6 = %
[4 marks]
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8 (b) Find the exact value of J“L sin2 x dx
4

[5 marks]

Turn over »
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A curve is defined by the equation 9% - 6xy + 4y2 =3

Find the coordinates of the two stationary points of this curve.

[8 marks]
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Turn over for the next question

Turn over »
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10 The value, £V, of an initial investment, £P, at the end of n years is given by the formula

n
V= P(1 + Lj
100

where r % per year is the fixed interest rate.
Mr Green invests £1000 in Barcelona Bank at a fixed interest rate of 3% per year.

10 (a) (i) Find the value of Mr Green’s investment at the end of 5 years.

Give your value to the nearest £10.
[1 mark]

10 (a) (ii) If Mr Green keeps his money invested for N years, where N is a whole number,
find the value for N for which the value of his investment will first exceed £2000.
[3 marks]

Answer
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10 (b) Mr White invests £1500 in Bilbao Bank at a fixed interest rate of 1.50% per year.
Mr Green and Mr White invested their money at the same time.
The value of Mr Green’s investment first exceeded the value of Mr White’s investment
after T complete years.

Find the value of T.
[4 marks]

Answer

Turn over »
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1 The points A and B have coordinates (5, 1, —2) and (4, —1, 3) respectively.
-8 5
The line [ has equation r=| 5|+ x| O
-6 -2

11 (a) Find a vector equation of the line that passes through A and B.
[3 marks]

Answer

11 (b) (i) Show that the line that passes through A and B intersects the line /, and find the
coordinates of the point of intersection, P.
[4 marks]
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11 (b) (ii) The point C lies on [/, such that triangle PBC has a right angle at B.

Find the coordinates of C.
[5 marks]

Turn over »
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12 (a)

12 (b) (i)

A water tank has a height of 2 metres. The depth of the water in the tank is 4 metres
at time ¢ minutes after water begins to enter the tank. The rate at which the depth of

water in the tank increases is proportional to the difference between the height of the
tank and depth of the water.

Write down a differential equation in the variables /# and ¢ and a positive constant k.

(You are not required to solve your differential equation.)
[3 marks]

Answer

Another water tank is filling in such a way that { minutes after the water is turned on, the
depth of water, x metres, changes according to the differential equation

dx 1

dr 15x2x — 1

The depth of water is 1 metre when the water is first turned on.

Solve this differential equation to find ¢ as a function of x.
[8 marks]
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Answer

12 (b) (ii) Calculate the time taken for the depth of water to reach 2 metres, giving your answer

to the nearest 0.1 of a minute.

[1 mark]

Answer

minutes
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1 7
13 Use the substitution « = x* + 2 to find the value of _r
0(x* +2)2

giving your answer in the form ping +r where p, g and r are rational numbers.
[6 marks]

Answer

END OF QUESTIONS




27

There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/ SPACES PROVIDED




28

There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/ SPACES PROVIDED

Permission to reproduce all copyright material has been applied for. In some cases, efforts to contact copyright-holders
may have been unsuccessful and Oxford International AQA Examinations will be happy to rectify any omissions of
acknowledgements. If you have any queries please contact the Copyright Team, AQA, Stag Hill House, Guildford,

GU2 7XJ.

Copyright © 2017 Oxford International AQA Examinations and its licensors. All rights reserved.




