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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Express
19x� 3

ð1þ 2xÞð3� 4xÞ in the form
A

1þ 2x
þ B

3� 4x
.

[3 marks]

(b) (i) Find the binomial expansion of
19x� 3

ð1þ 2xÞð3� 4xÞ up to and including the term in x2.

[7 marks]

(ii) State the range of values of x for which this expansion is valid.

[1 mark]
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2 By forming and solving a suitable quadratic equation, find the solutions of the equation

3 cos 2y � 5 cos y þ 2 ¼ 0

in the interval 0� < y < 360� , giving your answers to the nearest 0.1�.
[5 marks]
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Answer space for question 2
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3 (a) Express
3þ 13x� 6x2

2x� 3
in the form Axþ Bþ C

2x� 3
.

[4 marks]

(b) Show that

ð6
3

3þ 13x� 6x2

2x� 3
dx ¼ pþ q ln 3 , where p and q are rational numbers.

[4 marks]
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Answer space for question 3
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4 The mass of radioactive atoms in a substance can be modelled by the equation

m ¼ m0k
t

where m0 grams is the initial mass, m grams is the mass after t days and k is a

constant. The value of k differs from one substance to another.

(a) (i) A sample of radioactive iodine reduced in mass from 24 grams to 12 grams in 8 days.

Show that the value of the constant k for this substance is 0.917004, correct to six

decimal places.

[1 mark]

(ii) A similar sample of radioactive iodine reduced in mass to 1 gram after 60 days.

Calculate the initial mass of this sample, giving your answer to the nearest gram.

[2 marks]

(b) The half-life of a radioactive substance is the time it takes for a mass of m0 to reduce

to a mass of
1

2
m0 .

A sample of radioactive vanadium reduced in mass from exactly 10 grams to

8.106 grams in 100 days.

Find the half-life of radioactive vanadium, giving your answer to the nearest day.

[4 marks]
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Answer space for question 4
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5 It is given that sinA ¼
ffiffiffi
5
p

3
and sinB ¼ 1ffiffiffi

5
p , where the angles A and B are both

acute.

(a) (i) Show that the exact value of cosB ¼ 2ffiffiffi
5
p .

[1 mark]

(ii) Hence show that the exact value of sin 2B is
4

5
.

[2 marks]

(b) (i) Show that the exact value of sinðA� BÞ can be written as pð5�
ffiffiffi
5
p
Þ , where p is a

rational number.

[4 marks]

(ii) Find the exact value of cosðA� BÞ in the form r þ s
ffiffiffi
5
p

, where r and s are rational

numbers.

[3 marks]
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Answer space for question 5
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6 The line l1 passes through the point Að0, 6, 9Þ and the point Bð4, �6, �11Þ.

The line l2 has equation r ¼
�1
5
�2

" #
þ l

3
�5
1

" #
.

(a) The acute angle between the lines l1 and l2 is y.

Find the value of cos y as a fraction in its lowest terms.

[5 marks]

(b) Show that the lines l1 and l2 intersect and find the coordinates of the point of

intersection.

[5 marks]

(c) The points C and D lie on line l2 such that ACBD is a parallelogram.

The length of AB is three times the length of CD.

Find the coordinates of the points C and D.

[5 marks]
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Answer space for question 6
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Answer space for question 6
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Answer space for question 6
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7 A curve C is defined by the parametric equations

x ¼ 4� e2�6t

4
, y ¼ e3t

3t
, t 6¼ 0

(a) Find the exact value of
dy

dx
at the point on C where t ¼ 2

3
.

[5 marks]

(b) Show that x ¼ 4� e2�6t

4
can be rearranged into the form e3t ¼ e

2
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð1� xÞ

p .

[2 marks]

(c) Hence find the Cartesian equation of C, giving your answer in the form

y ¼ e

fðxÞ½1� lnðfðxÞÞ�
[2 marks]
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Answer space for question 7
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8 It is given that y ¼ tan�1
3x

2

� �
.

(a) By writing y ¼ tan�1
3x

2

� �
as 2 tan y ¼ 3x , use implicit differentiation to show that

dy
dx
¼ k

4þ 9x2
, where k is an integer.

[3 marks]

(b) Hence solve the differential equation

9yð4þ 9x2Þ dy
dx
¼ cosec 3y

given that x ¼ 0 when y ¼ p
3
. Give your answer in the form gðyÞ ¼ hðxÞ .

[7 marks]

Answer space for question 8

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Do not write
outside the

box

PB/Jun16/MPC4

QUESTION

PART

REFERENCE

(18)



19

Answer space for question 8
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Answer space for question 8
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