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• Answer all the questions.

• Do not write in the bar codes.
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1 Find ä 10

(2x − 7)2
dx. [3]

2 The angle θ is such that 0◦ < θ < 90◦.
(i) Given that θ satisfies the equation 6 sin 2θ = 5 cos θ, find the exact value of sin θ. [3]

(ii) Given instead that θ satisfies the equation 8 cos θ cosec2
θ = 3, find the exact value of cos θ. [5]

3 (i) Find, in simplified form, the exact value of ä
20

10

60

x
dx. [2]

(ii) Use Simpson’s rule with two strips to find an approximation to ä 20

10

60

x
dx. [3]

(iii) Use your answers to parts (i) and (ii) to show that ln 2 ≈ 25
36

. [2]

4

O

y

x

The function f is defined for all real values of x by

f(x) = 2 − 3
√

x + 1.

The diagram shows the graph of y = f(x).
(i) Evaluate ff(−126). [2]

(ii) Find the set of values of x for which f(x) = |f(x)|. [2]

(iii) Find an expression for f −1(x). [3]

(iv) State how the graphs of y = f(x) and y = f −1(x) are related geometrically. [1]

© OCR 2010 4723 Jan10



3

5 The equation of a curve is y = (x2 + 1)8.

(i) Find an expression for
dy

dx
and hence show that the only stationary point on the curve is the point

for which x = 0. [4]

(ii) Find an expression for
d2y

dx2
and hence find the value of

d2y

dx2
at the stationary point. [5]

6 Given that

ã ln 4

0

(ke3x + (k − 2)e−1
2
x) dx = 185,

find the value of the constant k. [7]

7 (a) Leaking oil is forming a circular patch on the surface of the sea. The area of the patch is

increasing at a rate of 250 square metres per hour. Find the rate at which the radius of the patch

is increasing at the instant when the area of the patch is 1900 square metres. Give your answer

correct to 2 significant figures. [4]

(b) The mass of a substance is decreasing exponentially. Its mass now is 150 grams and its mass,

m grams, at a time t years from now is given by

m = 150e−kt,

where k is a positive constant. Find, in terms of k, the number of years from now at which the

mass will be decreasing at a rate of 3 grams per year. [3]

8 (i) The curve y = √
x can be transformed to the curve y = √

2x + 3 by means of a stretch parallel to

the y-axis followed by a translation. State the scale factor of the stretch and give details of the

translation. [3]

(ii) It is given that N is a positive integer. By sketching on a single diagram the graphs of y = √
2x + 3

and y = N

x3
, show that the equation

√
2x + 3 = N

x3

has exactly one real root. [3]

(iii) A sequence x
1
, x

2
, x

3
, . . . has the property that

x
n+1

= N
1
3(2x

n
+ 3)−1

6 .

For certain values of x
1

and N, it is given that the sequence converges to the root of the equation√
2x + 3 = N

x3
.

(a) Find the value of the integer N for which the sequence converges to the value 1.9037 (correct

to 4 decimal places). [2]

(b) Find the value of the integer N for which, correct to 4 decimal places, x
3
= 2.6022 and

x
4
= 2.6282. [3]

[Question 9 is printed overleaf.]
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9 The value of tan 10◦ is denoted by p. Find, in terms of p, the value of

(i) tan 55◦, [3]

(ii) tan 5◦, [4]

(iii) tan θ, where θ satisfies the equation 3 sin(θ + 10◦) = 7 cos(θ − 10◦). [5]
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