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Answer all the questions.

1 Find Z(r +1)(r +5) . Give your answer in a fully factorised form. [4]

r=1

2 I'n this question you must show detailed reasoning.

The finite region Ris enclosed by the curve with equation y = , the x-axis and the lines x=0 and

8
16 + X

X=4. Region Ris rotated through 360° about the x-axis. Find the exact value of the volume generated. [4]

3 (i) Find Zn;(i—ij. [3]

=\r r+2

(if) What does the sum in part (i) tend to as n— oo ? Justify your answer. [1]

2
4 Itisgiventhat X tX*12_A, B>2<+C

- where k, A, Band C are positive integers.
X+ kx X X +k

Determine the set of possible values of k. [5]
5 In this question you must show detailed reasoning.

Evaluate J:O 2xe dx.

[You may use the result limxe™ =0.] [4]

6 The equation of a plane // is x—2y—2z=30.

3 -5
(i) Find the acute angle between the line r = 2 |+ 4| 3|and//. [4]
-5 2
1 3
(ii) Determine the geometrical relationship between the line r =| 4 |+ x| -1 | and // . [4]
2 5
7 (i) Use the Maclaurin series for sin x to work out the series expansion of sin xsin2xsin4xup to and
including the term in x°. [4]

(it) Hence find, in exact surd form, an approximation to the least positive root of the equation
2sin xsin 2xsin4x= x. [3]
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8  The equation of a curve is y=cosh? x—3sinh x. Show that [In[

on the curve.

9  Acurve has equation x* + y* = x* + y?, where x and y are not both zero.
2

(i) Show that the equation of the curve in polar coordinates is r* = > 5?20’
—sin

(ii) Deduce that no point on the curve x* + y* = x? + y?is further than J2 from the origin.

20 20
10 LetC :Z( ) Jcosre. Show that C = 2% cos™ (4 6)cos106.
r=0

,—ZJ is the only stationary point

(8]

[4]

[2]

(8]

11  During an industrial process substance X is converted into substance Z. Some of the substance X goes
through an intermediate phase, and is converted to substance Y, before being converted to substance Z. The

situation is modelled by

dy =0.3x-0.2y and dz =0.2y+0.1x
dt dt

where X, y and z are the amounts in kg of X, Y and Z at time t hours after the process starts.

Initially there is 10 kg of substance X and nothing of substances Y and Z. The amount of substance X

decreases exponentially. The initial rate of decrease is 4 kg per hour.

(i) Show thatx= Ae ®* stating the value of A.

(i) (@ Showthat%+ﬂ+%=0
dt dt dt

(b) Comment on this result in the context of the industrial process.
(iii) Expressyinterms of t.
(iv) Determine the maximum amount of substance Y present during the process.

(v) How long does it take to produce 9 kg of substance Z?

© OCR 2017 Y541

(3]

[2]

[2]
[5]
[3]
[2]

Turn over

PMT



PMT

4

END OF QUESTION PAPER
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