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Mathematics MPC2

Unit Pure Core 2
Wednesday 18 May 2011 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 the questions in the spaces provided. 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.
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Answer all questions in the spaces provided.

1 The triangle ABC, shown in the diagram, is such that AC = 9c¢cm, BC = 10cm,
angle ABC = 54° and the acute angle BAC =0.

4

Q

9cm

©
BS4

10cm
(a} Show that 0 = 64°, correct to the nearest degree, (3 marks)

(b) Calculate the area of triangle ABC, giving your answer to the nearest square
centimetre. (3 marks)
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2 The diagram shows a sector OAB of a circle with centre O.

A B

cm

6cm 6
0

The radius of the circle is 6 cm and the angle 40B = 0.5 radians.

(a)

(b} (i) Find the length of the arc AB.

Find the area of the sector OAB,

(i) Hence show that

the perimeter of the sector OAB = k X the length of the arc AB

where £ is an integer.

(2 marks)

(2 marks)

(2 marks)
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3 (a)

Show that p = 12 and find the value of the integer g.

(b) () Hence find j

(il Hence find the exact value of j

The expression (2 +x

2)3f can be written in the form

8—|~px2+qx4+x6

2 +Jc2)3 dr.

x4

2(24+x2)° "
A ‘

(3 marks)

(5 marks)

(2 marks)

QUESTION

(Zezl) oz

@ b4 b Scdxat b Fxdxaxt o+ X

F 7
UTRTOTNN OO0 ST LT TR 2 OO RN ¢ 7 O
= 2
i %
S R % i o ¥
.................................................................................................................................................................
F . I ot
A
t{ % £i} [f}“f : i
P PN FTTITI. - s e .
JE . 2 L x
Fox & A A = I
Y errrarrsessseesneniaes D PN
srreesenbe s T e s
7 4
i 7 & & K ¢ rf’;ﬁ’:
e rrerssesrsrreans Crervesrrrrareessanes Virersesesieanns Peersyaanans rererreens N
L ‘ ¥ .
! ; &
{ W {r.zf ¢ (/; J} ’
........................................... B L L T e T P LSO PRI
4 A
/ R H o H A
vrein U
&
F3 &
Foe ide?y {4y
P M A . S Y

----------

XL

ERR I At ad e
/{3‘/}(52,? S }’;“} {)’Z} ¥

3 Lt

N O e T

F . i £y
L R O N  E E N N Y P R P Y Y YN

------------------------------------------------------------------------------------------------------------------------------------------------------

W 4

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

‘

i

X

I

P38504/Jun11/MPC2

Do not write
outside the
box




QUESTION
PART
REFERENCE

XTI

{6}

mesnasensy
Iy
verreserre
aseanaansy
LEXETYY R
rubrraaenn
XX TITEY)
trirennaas
TR T Y
wasareens
TTITITIN)
Iy
Vivesnnans
errassenes
EETTITT Y
CEETITT YT}
srasiapnns
recasnnas

R N L LT RN L T

o

f);ff 4
it

AN LLA R I N Iy

R L T P T T PP TP P PP

P . -
> P V2

(R TTrer

AEreTe iR E e R R R AR T L T T T T TR R P YT AT

" &Eg - g

LR L R R N I T

T T TR ST TSN R R I T L]

XXIL

N L R R T R P P T TP

T T R Y T T T PP PP PP PP T PR L R T P P PPN T YT T

dveamsrrrrerrierataatennnnns araanan
£
&

#

L3
(i) (7427} S

¢ x

&

LR T T P Y TR R T Y T TR N R YT PRy p

e

P2k e b s AT

L T Ty L R L L e T

Setd it sarrarere

R I T T T T Y TR W I Iu.

e } Ias o
o Al XN ()

Y R T PP PP T PPy

f RS ) 5
- {G) iz ba)

L L L L L T e Y P S T PP

3 F g i i Z

. .
I ! : 3 - : L
i o - ; Z%[i - ¥ -»fzwéP
IR Ty NN llllllllllllnlllllllnllllnnlll'lllllllllllll”‘.’:". L RN L NN NNy ] L N Y NN T
3 y:

L R N T R L T

ey

- e

3 3

ﬂ; gm %
L P R R P T PP ,.;;};...-nnnc...c........................................------.--..

rereertiesaunnrrenny R e T TR T TR

L R T T S L T TP T PP PP

= s

R Ty T R P T T T E N Y T

4

T RN SRR R R R N R LR L R kL] Eamsasvtirereans

raanne R L L L T T T T PR

e
; £ (/

N

Turn over p

P38504/Jun11/MPC2

Do not write
outside the
box




Do not wiile
8 outside the
box

Sketch the curve with equation y = 4%, indicating the coordinates of any point where

4 (a)
the curve intersects the coordinate axes. (2 marks)

(b) Describe the geometrical transformation that maps the graph of y = 4% onto the
graph of y=4% -5, (2 marks)
—2%t2 .5 =0 can be

{c) (i) Use the substitution ¥ == 2% to show that the equation 4%
(2 marks)

written as Y2 —4Y —5=0.

(i) Hence show that the equation 4% —2¥+2 — 5 == 0 has only one real solution.

Use logarithms to find this solution, giving your answer to three decimal places.
(4 marks)
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5 The diagram shows part of a curve with a maximum point M.

Y a
M

0 \=x

The curve is defined for x = 0 by the equation

3
y = 6x — 2x 2
(a) Find b (3 marks)
o
(b} () Hence find the coordinates of the maximum point M. (3 marks)
(i) Write down the equation of the normal to the curve at M. (1 mark)

(c) The point P(%, %) lies on the curve.

(i) Find an equation of the normal to the curve at the point P, giving your answer in the
form ax + by = ¢, where a, b and ¢ are positive integers. (4 marks)

(i) The normals to the curve at the points M and P intersect at the point R. Find the

coordinates of R. (2 marks)
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6 A curve C, defined for 0 < x < 2n by the equation y = sinx, where x is in radians,
is sketched below. The region bounded by the curve C, the x-axis from 0 to 2 and
the line x = 2 is shaded.

2n "
_1-4
2
(a) The area of the shaded region is given by J sinx dx, where x is in radians.
0

Use the trapezium rule with five ordinates (four strips) to find an approximate value

for the area of the shaded region, giving your answer to three significant figures,
(4 marks)

(b} Describe the geometrical transformation that maps the graph of y = sinx onto the
graph of y = 2sinx. (2 marks)

() Use a trigonometrical identity to solve the equation
2sinx = cosx

in the interval 0 < x < 2rn, giving your solutions in radians to three significant
figures. (4 marks)
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14

The nth term of a sequence is #,,. The sequence is defined by
Upp1 =PUy +q
where p and ¢ are constants.
The first two terms of the sequence are given by u; = 60 and u, = 48.

The limit of u, as » tends to infinity is 12.
Show that p = and find the value of g. (5 marks)

Find the value of 4. (1 mark)
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Prove that, for all values of x, the value of the expression

(3 sinx -+ cosx)% + (sinx — 3 cosx)?

is an integer and state its value, (4 marks)
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9 The first term of a geometric series is 12 and the common ratio of the series is %
‘%{n) s £ 3
{(a) Find the sum to infinity of the series. (2 marks)

6

{(b) Show that the sixth term of the series can be written in the form %-_;; (3 marks)

(c) The nth term of the series is u,,.
(i} Write down an expression for u,, in terms of ». (1 mark)
{if) Hence show that

log, u, = nlog,3 -~ (3n — 5)log, 2 (4 marks)
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