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Answer all questions in the spaces provided.

1 The diagram shows a sector OAB of a circle with centre O and radius 6 cm.

The angle between the radii OA and OB is y radians.

The area of the sector OAB is 21.6 cm2 .

(a) Find the value of y . (2 marks)

(b) Find the length of the arc AB . (2 marks)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Do not write
outside the

box

P46030/Jan12/MPC2

QUESTION

PART

REFERENCE

A

B

6 cm

6 cm

yO

(02)



3

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Do not write
outside the

box

P46030/Jan12/MPC2

Turn over

s

(03)

QUESTION

PART

REFERENCE



4

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

for

ð4
0

2x

xþ 1
dx

giving your answer to three significant figures. (4 marks)

(b) State how you could obtain a better approximation to the value of the integral using

the trapezium rule. (1 mark)
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3 (a) Write
ffiffiffiffiffi
x3

4
p

in the form xk . (1 mark)

(b) Write
1� x2ffiffiffiffiffi

x3
4
p in the form xp � xq . (2 marks)
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4 The triangle ABC, shown in the diagram, is such that AB is 10 metres and angle BAC

is 150�.

The area of triangle ABC is 40m2 .

(a) Show that the length of AC is 16 metres. (2 marks)

(b) Calculate the length of BC, giving your answer, in metres, to two decimal places.

(3 marks)

(c) Calculate the smallest angle of triangle ABC, giving your answer to the nearest 0.1�.
(3 marks)
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5 (a) (i) Describe the geometrical transformation that maps the graph of y ¼ 1þ x

3

� �6
onto

the graph of y ¼ ð1þ 2xÞ6 . (2 marks)

(ii) The curve y ¼ 1þ x

3

� �6
is translated by the vector

3

0

� �
to give the curve y ¼ gðxÞ .

Find an expression for gðxÞ , simplifying your answer. (2 marks)

(b) The first four terms in the binomial expansion of 1þ x

3

� �6
are 1þ axþ bx2 þ cx3 .

Find the values of the constants a, b and c, giving your answers in their simplest

form. (4 marks)
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6 An arithmetic series has first term a and common difference d.

The sum of the first 25 terms of the series is 3500.

(a) Show that aþ 12d ¼ 140 . (3 marks)

(b) The fifth term of this series is 100.

Find the value of d and the value of a. (4 marks)

(c) The nth term of this series is un . Given that

33
X25
n¼1

un �
Xk
n¼1

un

 !
¼ 67

Xk
n¼1

un

find the value of
Xk
n¼1

un . (3 marks)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Do not write
outside the

box

P46030/Jan12/MPC2

QUESTION

PART

REFERENCE

(12)



13

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Do not write
outside the

box

P46030/Jan12/MPC2

Turn over

s

(13)

QUESTION

PART

REFERENCE



14

7 (a) Sketch the graph of y ¼ 1

2x
, indicating the value of the intercept on the y-axis.

(2 marks)

(b) Use logarithms to solve the equation
1

2x
¼ 5

4
, giving your answer to three significant

figures. (3 marks)

(c) Given that

logaðb2Þ þ 3 loga y ¼ 3þ 2 loga
y

a

� �

express y in terms of a and b.

Give your answer in a form not involving logarithms. (5 marks)
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8 (a) Given that 2 sin y ¼ 7 cos y , find the value of tan y . (2 marks)

(b) (i) Use an appropriate identity to show that the equation

6 sin2 x ¼ 4þ cos x

can be written as

6 cos2 xþ cos x� 2 ¼ 0 (2 marks)

(ii) Hence solve the equation 6 sin2 x ¼ 4þ cos x in the interval 0� < x < 360�, giving
your answers to the nearest degree. (6 marks)
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9 The diagram shows part of a curve crossing the x-axis at the origin O and at the

point Að8, 0Þ. Tangents to the curve at O and A meet at the point P, as shown in

the diagram.

The curve has equation

y ¼ 12x� 3x
5
3

(a) Find
dy

dx
. (2 marks)

(b) (i) Find the value of
dy

dx
at the point O and hence write down an equation of the tangent

at O. (2 marks)

(ii) Show that the equation of the tangent at Að8, 0Þ is yþ 8x ¼ 64 . (3 marks)

(c) Find

ð
12x� 3x

5
3

� �
dx . (3 marks)

(d) Calculate the area of the shaded region bounded by the curve from O to A and the

tangents OP and AP . (7 marks)
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