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Answer all the questions.

1     (a)	 Solve the equation 2( 2) 5 9x + − = .

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

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

.............................................................................................................................................[3]

(b)	 Write as a single fraction.

2 1 3 2
3 6

x x+ −
+

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

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

.............................................................................................................................................[3]

(c)	 The period, T seconds, of a pendulum of length L is given by the formula 2 LT
g

π= .

Rearrange this formula so that L is the subject.

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

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

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

.............................................................................................................................................[3]
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(d)   (i)	 You are given the cubic function f(x) =  3 13 12x x− + .

Show that - -f can be written as 1 12x x x x2 +^ ^ ^h h h  .	

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

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

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

..................................................................................................................................... [2]

(ii)	 Hence factorise f(x) completely.

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

..................................................................................................................................... [2]
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2     (a)	 The graph below represents the voltage decay in a capacitor circuit.

The equation of the curve is V at=ke  where V is measured in volts and t is the time in 
seconds.

V

t
1                              2                              3                             4                              5                              6

20

15

10

5

(i)	 Identify the value of k and explain what it represents.

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

..................................................................................................................................... [2]

(ii)	 The curve passes through the point (3, 1). Find the value of a.

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

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

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

..................................................................................................................................... [3]
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(b)	 The force, F, required to compress a coil spring a distance x from its natural length is 
given by

	 F = kx

where k is a constant.

Sketch a graph of F = kx on the axes below.

F

x

[2]

(c)	 On a coordinate grid the point A has coordinates (2, 5) and the point B has coordinates 

(6, 9).

Find 

(i)	 the midpoint of AB,

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

..................................................................................................................................... [2]

(ii)	 the gradient of the line AB,

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

..................................................................................................................................... [2]

(iii)	 the equation of the line AB.

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

..................................................................................................................................... [2]
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3 An exhibition stand is to be carpeted using red and green carpet.  

The red carpet is rectangular of size 4 m by 7 m. It is to be surrounded by a green carpet border 
of constant width, as shown in Fig. 1.

Fig. 1

7 m

4 m
x m

red carpet

green carpet border

The width of the green carpet is x m.

(i) Show that the area of green carpet is 4x2+ 22x.

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

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

 .................................................................................................................................... [3]

(ii) The area of green carpet is 42 m2.

Find the value of x.

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

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

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

 .................................................................................................................................... [4]
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4     (a)	 On the grid below, sketch the graphs of 

•	 y = sinx ,

•	 y = sinx – 1,

•	 y = 2sinx.	

Label each graph clearly.

[3]

4
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(b)	 A window has the shape of a square ABCD with a curved top BC as shown in Fig. 2.

The curved top BC is the arc of a circle with centre M.

M is the midpoint of the base AD.   AB = DC = AD = 2 m. 

Fig. 2
A       l m         M      l m         D

2 m 2 m

B C

(i)	 Find the length MB.

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

..................................................................................................................................... [2]

(ii)	 Show that the angle BMC is approximately 530.

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

..................................................................................................................................... [2]

(iii)	 Hence find the length of the curved side, BC.

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

..................................................................................................................................... [2]
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5     (a)	 A metal plate OADBC has three straight edges OA, OC and CB, and one curved edge 
ADB.

Fig. 3 shows the shape of the plate overlaid onto a Cartesian coordinate system (x, y), 
where corner O is located at the origin.

2 4 6 8

20
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5

0
0
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y
B

D

C

Fig.3

x

On a coordinate system the points O, A, B and C have coordinates (0,0), (0, 21), (8, 21) 
and (8, 0) respectively.

The curved side ADB has equation 2 8 21y x x= − + . Units are centimetres.

(i)	 Use integration to find the area of the metal plate.

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

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

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

..................................................................................................................................... [4]

(ii)	 The point D is the turning point of the curve.

Using differentiation, show that the coordinates of D are (4, 5).	

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

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

..................................................................................................................................... [4]
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6     (a)	 A bag contains 50 small discs which are painted either red or blue. 40% of the discs are 
blue.

(i)	 John takes a disc at random from the bag, notes its colour then returns it to the bag 
before drawing a second disc at random.

What is the probability that both discs are red?

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

..................................................................................................................................... [2]

(ii)	 If instead, John does not return the first disc before drawing the second, what is the 
probability that they are both red? 

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

..................................................................................................................................... [3]

(b)	 32 electrical machines are to be scrapped. Each machine has a number of circuit boards 
that could be re-used. An electrical engineer removes the circuit boards from each machine 
to find out how many re-usable circuit boards there are in each one.

The bar chart below shows the findings. 

9
8
7
6
5
4
3
2
1
0

0       1       2       3       4       5       6       7       8

Number of machines

Number of  re-usable circuit boards

(i)	 Find the median number of re-usable circuit boards in a machine.

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

..................................................................................................................................... [2]
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(ii)	 Find the modal number of re-usable circuit boards in a machine.

..................................................................................................................................... [1]

(iii)	 Describe the skew of this distribution and explain what this means.

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

..................................................................................................................................... [2]

   

END OF QUESTION PAPER

www.xtrapapers.com



Oxford Cambridge and RSA

Copyright Information:
OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials.  OCR has attempted to identify and contact all copyright holders 
whose work is used in this paper.  To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright 
Acknowledgements Booklet.  This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination 
series.
If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material OCR will be happy to correct its mistake at the earliest possible 
opportunity.
For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.
OCR is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a 
department of the University of Cambridge.

© OCR 2017

C301/1706

ADDITIONAL ANSWER SPACE

If additional answer space is required, you should use the following lined pages. The question 
number(s) must be clearly shown – for example 1(d) or 6(b).
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