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11
Information 1
e The marks for questions are shown in brackets.
e The maximum mark for this paper is 100. 13
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Answer all questions in the spaces provided.

The equation of a curve is given by

y=3e*
Find ion ¢ dy
ind an expression for
Circle your answer.
[1 mark]
3e " 3¢’ 3e” 3xe* 1
A sequence is defined by
_ 1 , _
Xpe1 = 4% with x, =32
The first four terms of the sequence are
32, -8, 2, -05
Which one of the following can be used to describe this sequence?
Circle your answer.
[1 mark]

Convergent Decreasing Increasing Periodic

02
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Do not write
outside the
3 Express box
log; 2x —log, x
as a single logarithm.
Circle your answer.
[1 mark]
log., log, 2 | log , 2x2
09375 094 0g4 X 0g42x
Turn over for the next question
Turn over »
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4 The first three terms, in ascending powers of x, of the binomial expansion
1

of (1-8x)2 are

1+ nx — 8x2
where n is a constant.
4 (a) State the range of values of x for which the expansion is valid.
Circle your answer.
[1 mark]
lx[>-8  |x|>—%  |x|<+ |x|<8
8 8
4 (b) State the value of the constant n
Circle your answer.
[1 mark]
1
-16 -4 2 4

0 4
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Do not write
outside the
_1 box
Find J.(4x —3+x 2)d)c
[3 marks]
An arithmetic series has first term 3 and common difference —0.5
Find the sum of the first 250 terms.
[2 marks]
Turn over »
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Dotn%t M%'te
outsiade tne
Itis giventhat 0 <a <1 box
Sketch the graph with equation
y=a*
on the axes below.
[2 marks]
YA
0 X
0 6 G/Jun25/7357/1
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8 Show that, for small values of x, the graph with equation

_ 4 + sin 5x — 3cos 2x
Y 1+ 2tanx

can be approximated by the straight line with equation of the form
y=ax+1

where a is a constant to be found.
[5 marks]

Turn over »
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9 (a)

9 (b)

9 (b) (i)

A geometric series, S, has second term 60
The common ratio of S'is 0.2

Find the exact value of the sum of the first five terms of S

[4 marks]

A different geometric series, 7, has second term 60 and positive common ratio r

The sum to infinity of 7'is 7__

Show that
60

r—r

[2 marks]

0 8
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Do not write
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9 (b) (i) Find the maximum value of r — 2
[2 marks]
9 (b) (iii) Hence find the range of possible values of 7
Fully justify your answer.
[2 marks]
Turn over »
09 G/Jun25/7357/1
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Do not write
outside the

10 A researcher working for a frozen-food manufacturer uses the formula box
0=21-deM
to model the temperature of a dessert once it is taken out of a freezer.
In this model:
e 0 is the temperature of the dessert in °C
e ¢ is the time in hours since the dessert was removed from the freezer

e A and k are positive constants.

10 (a) Show how
0=21-de7
can be rearranged to obtain

In(21 — ) =—kt +1In 4
[3 marks]

10
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Do not write
outside the

10 (b) The researcher uses measurements they have recorded to plot the graph of box
In(21 — @) against ¢ as shown in the diagram below.

In(21 - 0)

(0, 3.676)

Zr

Ol

10 (b) (i) Use the information on the graph to find the value of 4

Give your answer to three significant figures.
[2 marks]

10 (b) (ii) Use the information on the graph to find the value of k&

Give your answer to three significant figures.
[2 marks]

Turn over »

171
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Do not write
outside the

10 (b) (iii) Find the temperature of the dessert when it is initially removed from the freezer. box

Give your answer to three significant figures.
[2 marks]

10 (c) The dessert is ready to be eaten when its temperature reaches 4°C

Use the model to determine the time, after being removed from the freezer, for the
dessert to reach this temperature.

Give your answer to the nearest 10 minutes.
[3 marks]

12
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11 The equation of a curve is box
x2y + 4y3 =8x

The curve has two stationary points.

11 (a) Use implicit differentiation to show that at the stationary points y :%
[4 marks]
11 (b) Hence show that the x-coordinates of the stationary points can be written in the
form +\Vn where # is an integer to be found.
[3 marks]

Turn over »

13
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12 Functions f and g are defined by box
f(x)=x2+5 xeR
g(x) = Vx x>0
12 (a) Using set notation, state the range of f
[2 marks]
12 (b) Determine whether f has an inverse.

Fully justify your answer.
[2 marks]

1 4
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12 (c) The graph of y = g(x), and the line with equation y =x, are shown on the
diagram below.

YA

y = gx)

=Y

Sketch the graph of y = g’1 (x) on the diagram.

[2 marks]
12 (d) The composite function gf is denoted by h
12 (d) (i) Write down an expression for h(x)
[1 mark]
12 (d) (ii) State the range of h
[1 mark]

Turn over »
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13

13 (a)

13 (b)

A curve C has parametric equations

x=4(4t+1)2

y=¢e
1
< <
for | t<0

Find d_y in terms of ¢
dx

[3 marks]

Find an equation of the tangent to C at the point where =0

[3 marks]

16
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13 (c) Find a Cartesian equation for C in the form y = f(x)
Fully justify your answer.
[3 marks]
Turn over for the next question
Turn over »
17 G/Jun25/7357/1
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14

The graph of y =4xsin 2x for 0 <x <= is shown below.

YA

=Y

Show that the shaded area enclosed by the x-axis and the curve is kn, where k is an

integer to be found.

Fully justify your answer.

[8 marks]

18
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Turn over »
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15

15 (a)

A curve has equation

y=x?
The point Q has coordinates (3, 2.5)

The point P on the curve which is closest to the point Q is shown on the diagram below.

YA

e Q(3,25)

Show that the x-coordinate of P satisfies the equation

2x3-4x-3=0
[4 marks]

2 0
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Question 15 continues on the next page

2 1

Turn over »
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Do not write
outside the

15 (b) The Newton—Raphson method is to be used to find an approximate solution to box
the equation

2x3 - 4x-3=0
Show that the Newton—Raphson method generates the iterative formula

4x3+3

x =
1 ex2-4

[4 marks]

2 2
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15 (c) Starting with x, = 3, use the iterative formula given in part (b) to find the value of x,

Give your answer to three decimal places.

[2 marks]
15 (d) Hence find the distance PQ
Give your answer to two decimal places.
[2 marks]
Turn over for the next question
Turn over »
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16 The triangle ABC is shown in the diagram below.

The angle ABC is % radians.

The angle BCA is x radians.

A

w|3
=

2
16 (a)  Explain why angle BAC = 5 —x

[1 mark]

2 4
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16 (b) (i) Use the sine rule to show that

BC _ V3cotx +p

AB q
where p and ¢ are integers.
[5 marks]
16 (b) (ii) Hence state the exact value of x when
BC _V3+1
AB 2
[1 mark]

2 5

Turn over »
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17 (a) Use the substitution u =¢* + 1 to show that

er
J. 7 dx=e"—In(e*+1)+k
e

[5 marks]

2 6
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17 (b)

Solve the differential equation

eS+1\dy 5
2 Jax %Y
given that y=n when x=0
Write your answer in the form
A
tany=e"+In +B
any=e "

where 4 and B are constants to be found.

[5 marks]

END OF QUESTIONS

2 7
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There are no questions printed on this page

DO NOT WRITE /ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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Question Additional page, if required.
number Write the question numbers in the left-hand margin.
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Question Additional page, if required.
number Write the question numbers in the left-hand margin.
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number Write the question numbers in the left-hand margin.
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There are no questions printed on this page

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