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Materials

For this paper you must have:

o the blue AQA booklet of formulae and statistical tables.
You may use a graphics calculator.

Instructions

e Use black ink or black ball-point pen. Pencil should only be used for drawing.

Fill in the boxes at the top of this page.

Answer all questions.

Write the question part reference (eg (a), (b)(i) etc) in the left-hand margin.

You must answer each question in the space provided for that question. If you require extra space,
use an AQA supplementary answer book; do not use the space provided for a different question.
Do not write outside the box around each page.

Show all necessary working; otherwise marks for method may be lost.

e Do all rough work in this book. Cross through any work that you do not want to be marked.

Information
e The marks for questions are shown in brackets.
e The maximum mark for this paper is 75.

Advice
e Unless stated otherwise, you may quote formulae, without proof, from the booklet.
¢ You do not necessarily need to use all the space provided.
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Answer all questions.

r Answer each question in the space provided for that question.

36
1 (a) Find J(—z + ax) dx, where a is a constant.
X
[3 marks] !
| 3 /36 |
| (b) Hence, given that J (—2 -+ ax) dx = 16, find the value of the constant a.
X

] |
[2 marks]
I
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=ar | Answer space for question 1
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. 2 (a) Sketch the graph of y = (0.2)", indicating the value of the intercept on the y-axis.

| [2 marks]
- (b) Use logarithms to solve the equation (0.2)" = 4, giving your answer to three g
| significant figures. |
J [2 marks] |
| (c) Describe the geometrical transformation that maps the graph of y = (0.2)" onto the |
| graph of y = 5*. |
; [1 mark]
57" | Answer space for question 2 _ ‘ |
iREFERENCE ¥ UJ f /74A a & / m‘/ |
_2;\_ Y j 62’ /\i(i/fﬁ\fj Sam—

!-_“ - - ’ \&—‘

Y= -p0. 060357016
X=-0 Y| (314)
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(a)

(b)

(c)

(d)
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The diagram shows a curve with a maximum point .

VA
M

The curve is defined for x > 0 by the equation

1
i Bt % — 9

d .
Find .
dx
[2 marks]
Hence find the y-coordinate of the maximum point M.
[3 marks]
Find an equation of the normal to the curve at the point P(4, 5).
[3 marks]

It is given that the normal to the curve at P, when translated by the vector {ﬂ ,

passes through the point M. Find the value of the constant £.
[3 marks]

QUESTION
PART
REFERENCE

fa)|

Answer space for question 3
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4 An arithmetic series has first term a and common difference d.
The sum of the first 21 terms is 168.
(a) Show that @ + 10d = 8.
[3 marks]

(b) The sum of the second term and the third term is 50.
The nth term of the series is £,

() Find the value of Ups .

[4 marks]
(i) Find the value of iun.
. [3 marks]
R:%:{f; Answer space for question 4
4a) o = 16T B AZ.(Z;\-f/A-I_)cU
T U (244 20d)
il
[6X: 20 (atlod)
L= 2ta y2i0d  (z21)
At 10d =8 (as,ey)
)| fz tJ; =50 S
a+d +a+2d =50
2o 4+3d=50
at+jod =€  (x2)
- das20d=0¢ B
£l 250 2a43(-1):%50 |
(-3¢  Ja-¢-: 0
e d=2 2a=St az2%
mi

e




‘e | Answer space for question4 o -
U, = a +lld .
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5 (a) Use the trapezium rule with four ordinates (three strips) to find an approximate value

for J Vx?+9dx. Give your answer to one decimal place. _
2
[4 marks]

J
(b) Describe the geometrical transformation that maps the graph of y = v/x2 + 9 onto the
graph of :

) y=5+vx2+9; [

[2 marks]

| (i) y=3Vx2+1. |
. [2 marks]

‘ "p,f;r"” Answer space for question 5
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6 The diagram shows a triangle ABC.

A 9cm C

The lengths of 4B, BC and AC are § c¢m, Scem and 9cm respectively.

Angle BAC is 0 radians.

(a) Show that 6 = 0.586, correct to three significant figures.
[3 marks]
(b) Find the area of triangle ABC, giving your answer, in cm?, to three significant figures. ‘
[2 marks]
(c) A circular sector, centre 4 and radius rcm, is removed from triangle 4ABC. The

remaining shape is shown shaded in the diagram below.

B

8cm 5em

A 9cm c

Given that the area of the sector removed is equal to the area of the shaded shape,

find the perimeter of the shaded shape. Give your answer in ¢m to three significant

figures. |
[6 marks]

QUESTION
PART
' REFERENCE.

Answer space for question 6
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ENCE

)| (o1 A = €L 49T *
o Ax& )
[es A= (20 .

iz

A L]
/44
SWJM’M *@%M*’ £

A f

A R Y AY4 S
b:0-SC(1y)

e ——

L) | Ara * é adunC .
_ = —75 X €xq9x yn 0-S% -
= (9.8997 8834 = (99t (T4))

el 654_41 of Joltor (4 tfag arfg____g_/u,,,,é{!@j,_éﬁ_____
Bta o) sotter L+ o (9.7 N
= qae9¥d¢rd/
., -é/_ e 9 9¢9¢31¢719)
'é‘.’” X0 S‘iewjﬁ-‘/éf_ﬁvf- :

3]
~D
~D
£~
-
oy
~o

s ot E f’] ;r‘u/W § ?27402/1’/
| ﬁré (wjlﬁ = = S,;E;,iépé;_-.x_o-_ssz o
.. ,,,Jf’;j EREWILS]

I e
15 ‘

PB/Jun16/MPC2



16 1 dt tgc
5t | Answer space for question 6 - . h—!'
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7 (a) The expression (1 —2x)° can be written in the form
I+ px+gx” 4+ rx® 4 80x* — 32x°

By using the binomial expansion, or otherwise, find the values of the coefficients p, ¢

and r.
[3 marks]

(b) Find the value of the coefficient of x'* in the expansion of (1 - 2x)5(2 +x)7.
[5 marks]
:“ffi?; Answer space for question 7
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[2 marks];

8 (a) () Given that 4sinx + Scosx = 0, find the value of tanx.

(i) Hence solve the equation (1 — tanx)(4 sinx + 5 cosx) = 0 in the interval
0° < x < 360°, giving your values of x to the nearest degree. !
[3 marks] |

16 + 9sin” ¢ |
+ can be expressed in the form p + g cos @, where p :

1 b By first showing that ————— —
f (b) d J 5—3cosf . ,
i 16 + 9sin~ 0 f
and g are integers, find the least possible value of ——— >~ " |
d . P 5—3cosl ;‘

r State the exact value of 8, in radians in the interval 0 < 0 < 2, at which this least

value occurs. Z
[4 marks] |
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9 (a) Given that log; ¢ = m and log,,d = n, express

c
;\,/7— in the form 3%, where y is an

expression in terms of m and ». ‘
[4 marks]

(b) Show that the equation

logy(2x +3) + log,(2x + 15) = 1 + log,(14x + 5)

has only one solution and state its value. 5
[4 marks]
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