Centre Number = * Candidate Number. *

Swmname

Other Names it

candigato sgnatrs | A J1J OCJ

/( General Certificate of Education
A A Advanced Level Examination
June 2013 '

Mathematics MPC3

Unit Pure Core 3
Thursday 6 June 2013 9.00 am to 10.30 am

For this paper you must have:
* the blue AQA booklet of formulae and statistical tables.
You may use a graphics calculator.

Time allowed
¢ 1 hour 30 minutes

Instructions

« 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.

s Do not write outside the box around each page. _

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

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

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

Advice

+ Unless stated otherwise, you may quote formulae, without proof, from
the booklet.

* You do not necessarily need to use all the space provided.

W

P61925/Jun13/MPC3  6/6/6/

- "For Examiner's Use ..

Question

: Mark

Ol T | O] |[W| N -

MPC3



Do not vaite
2 oulside the
hox

Answer all questions.

Answer each question in the space provided for that question.

1 The diagram below shows the graphs of y = [2x —3| and y = |x].

YA y:|2xﬁ3|

y = x|

4

0

(a) Find the x-coordinates of the points of intersection of the graphs of y = |2x — 3| and
¥ =[xl (3 marks)

(b} Hence, or otherwise, solve the inequality

|2x — 3| = [«] (2 marks)
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2 {a) Given that y = x" tan2x, find o (3 marks)
v
2
(b} Find the gradient of the curve with equation y = — 1 at the point where x = 3.

(3 marks)
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3 (a) The equation ¢ ¥ — 2 + /x =0 has a single root, a.

Show that ¢ lics between 3 and 4. (2 marks)

Use the recurrence relation x,,. = (2 —e¢™n 2 , with x; = 3.5, to find x, and x5,
el 1 2 3

giving your answers to three decimal places. (2 marks)

) The diagram on the opposite page shows parts of the graphs of y = (2 — e“-")2 and
y =x, and a position of x;.

On the diagram, draw a staircase or cobweb diagram to show how convergence takes
place, indicating the positions of x; and x5 on the x-axis. (2 marks)

QUESTION
PART
REFERENCE

..........

..........

..........

----------

..........

..........

----------

........................................................................................................................................................

.........................................................................................................................................................

Answer space for question 3

......................................................................................................................................................

............................................................................................................................................

....................................................................................................................................
.............................................................

......................................................................................................................................................

......................................................................................................................................................
...........................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
......................................................................................................................................................
.......................................................................................................................................................
......................................................................................................................................................

......................................................................................................................................................

......................................................................................................................................................

g

P61925/Junt3/MPC3

Do not viile
oulside the
box




auzsmon | Answer space for question 3
REFERENCE
S S hreetrnter e eesinteseaarans reteee et —————————aas bbb reeeaanens ereeiesrrees
.......................................
.............................
.........................
..............
S OO RTUORRRORO e h bbb e s e e eeeameeeanen e s e rteetteee e e aaaeeaas rvsreerereaaenas
eenreseee s reee st e et e e e ee ittt e rate e et reereeebaaeaas breeteree et nrsiaeaaes eerreatr et e e tresattaraaaans ettt e raa s
SUTTOTI IR e are e .1 v e ht st een s it raennaas e e e reeerraae——n arerennreees
OTTTTTTN SRR et etaaereeaanaaas e ——————— et e teteeneaneaans
..........
ST SRR et sttt rreeare sttt aans e r ittt e e araans et b b eeaneeeaann e erre—aans
........................
ernrsenb et rrerrr e ——— rereeresree e e teses s b e enaeenaens ereerrereesarereseananne
(c) YA
T
1
O [ >,
X 7(’1, 35,( A
. ) L
reas
Nig A

Turn over p

L
o7

P61925/Jun13/MPC3

Do not write
oulside the
box




Do not write
8 oulside the
hox

4 By forming and solving a quadratic equation, solve the equation
8secx — 2sec’ x = tan® x — 2

in the interval 0 < x < 2=, giving the values of x in radians to three significant
figures. ' (7 marks)
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5 The diagram shows a sketch of the graph of y = /27 +x3,

YA
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=3 Ol ot 161k 10 4

(a) The area of the shaded region, bounded by the curve, the x-axis and the lines x =0
4
and x = 4, is given by j V27 +x3 dx.
0

Use the mid-ordinate rule with five strips to find an estimate for this area. Give your
answer to three significant figures. (4 marks)

(b) With the aid of a diagram, explain whether the mid-ordinate rule applied in part (a)
gives an estimate which is smaller than or greater than the area of the shaded region.

(2 marks)
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6 (a)

(b)

Sketch the graph of y = cos™!x, where y is in radians. State the coordinates of the

end points of the graph.

Sketch the graph of y = 1 — cos™! x, where y is in radians. State the coordinates of
the end points of the graph.

(2 marks)

{2 marks)
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7 The diagram shows a sketch of the curve with equation y = f(x).
YA
4
0 6\ £
(a) On Figure 1, below, sketch the curve with equation y = —f(3x), indicating the
values where the curve cuts the coordinate axes.  ,p /7 ,/bA1 i )(4&_1(2 marks)
/ gfmf? i T A dief A
(b} On Figure 2, on the opposite page, sketch the curve with equ;ﬁl ion y=1(|x]),
indicating the values where the curve cuts the coordinate axes. (3 marks) v
ox VB o gve s 8D
(c) Describe a sequence of two geometrical transformations that maps the graph of
y=T(x) onto the graph of y =1 (uéx) . (4 marks)
g{%"; Answer space for question 7
Figure 1
(a)
y=-—1(3x) YA
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y = f(Jx}) Y a
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16
The curve with equation y = f(x), where f{x) = In(2x 3}, x> 2 is sketched
below.
YA
l
{
I
|
|
|
(
1 .
0 { X
|
l
i
|
|
(a) The inverse of fis £71.
(i} Find £71(x). (3 marks)
(i) State the range of £, (1 mark)

(iif) Sketch, on the axes given on the opposite page, the curve with equation y = f 1),
indicating the value of the y-coordinate of the point where the curve intersects the
y-axis, (2 marks)

(b) The function g is defined by

g(x) = ¢ —4, for all real values of x

() Find gf(x), giving your answer in the form (ax — b)2 — ¢, where a, b and ¢ are

integers. (3 marks)
(i) Write down an expression for fg(x), and hence find the exact solution of the
equation fg(x) =1In3. (3 marks)
e | Answer space for question 8
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9 The shape of a vase can be modelled by rotating the curve with equation

1652 — (y — 8) =132 between y =0 and y = 16 completely about the y-axis.

YA
e

The vase has a base.

Find the volume of water needed to fill the vase, giving your answer as an exact

value. (5 marks)
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10 (a) (i) By writing Inx as (Inx) x 1, use integration by parts to find J]nxdx. (4 marks)

(i) Find J‘(Inx)2 dx. (4 marks)
(b) Use the substitution # = /x to find the exact value of

(7 marks)
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