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Answer all the questions.

(a) Define power.

(b) Fig. 1.1 shows a small electric motor used to lift an object.

motor

table

cable

~object

30N

Fig. 1.1

The weight of the object is 30 N. The efficiency of the motor is 5.0%. The motor lifts the object
vertically at a constant speed of 8.4cms™.

(i) State the tension in the cable. Justify your answer.

(i) Calculate the rate at which work is done in lifting the object vertically against the force of
gravity.

rate of WOrK dONe = ......ccoeeveveeeeeceeeeeeeeee e Js1[2]
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(iii) Calculate the input power to the electric motor.
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(a) The list below contains scalar and vector quantities.

pressure speed force power acceleration displacement
(i) Underline all of the vector quantities. [1]

(i) List two quantities which when multiplied together give a quantity having the unit
joule (J).

(b) A hot air balloon rises with a vertical velocity of 7.0ms™'. A steady wind pushes the balloon
with a horizontal velocity v.

Fig. 2.1 shows the velocity vectors for the balloon and the wind.

A
7.0ms™
v
balloon wind
velocity velocity

Fig. 2.1 (not to scale)
The magnitude of the resultant velocity of the balloon is 8.8ms™'.

(i) On Fig. 2.1, draw an arrow labelled R to show the approximate direction of the resultant
velocity of the balloon. [11

(ii) State why the magnitude of the resultant velocity of the balloon is not the sum of the
speeds of the balloon and the wind.
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(iii) With the help of a vector triangle, determine the magnitude of the wind velocity v and the
angle 6 between the resultant velocity of the balloon and the horizontal.

(iv) Fig. 2.2 shows another balloon travelling with constant velocity 9.3ms™".

9.3ms™!

/

hot air
balloon

%4

Fig. 2.2

Apart from the upthrust and the wind there are two other forces acting on the balloon.
State these two forces.

Draw labelled arrows on Fig. 2.2 to indicate their approximate directions.
State the direction of the resultant of these two forces.
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3 Fig. 3.1 shows a block of wood on a smooth slope.

Fig. 3.1

At time t =0 the block is at point X and has a velocity of 1.6ms™" up the slope. The block comes to
rest at point Y. It then slides back down the slope. The magnitude of the deceleration of the block
from Xto Y is 2.5ms™2.

The mass of the block is 310g.

(@) Calculate the time tfor the block to travel from X to Y.

(b) Calculate the distance between points X and Y.

AIStANCe = ..o m [2]

© OCR 2017



(c)

(d)
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Calculate the kinetic energy E, of the block at the midpoint between X and Y.

Calculate the vertical height h gained by the block as it travels from X to Y.
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(@) (i) State whatis meant by the force constant of a wire.

(ii) A student is investigating wires A and B made from the same material. The wires have
the same length. Wire A is thicker than wire B.
Explain which of these wires has a greater value of force constant.

(b) A compression spring is attached to a block of metal. The block and the spring fall vertically
towards the horizontal ground as shown in Fig. 4.1.

block
spring
| ground
|
Fig. 4.1

The spring has negligible mass.
At time t = 0 the spring touches the ground. Fig. 4.2 shows the variation of the compression x
of the spring with time t.

4.0
x/cm
2.0 A A VA
/ N
/ N
/ N
/ N
S/ N
N
0
0 0.1 0.2 0.3 0.4
t/s
Fig. 4.2
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(i) Explain how you can use the graph in Fig. 4.2 to determine the maximum speed of the
block.

(ii) The force constant of the spring is 24Nm~".
Use Fig. 4.2 to determine the maximum elastic potential energy E for the spring between
t=0and 0.4s.
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5 (a) Define moment of a force.

/ In your answer, you should use appropriate technical terms, spelled correctly.

.............................................................................................................................................. [1]
(b) Fig. 5.1 shows a uniform beam at rest in a horizontal position.
| post
T
cable
50¢
A
| |
beam
35N
Fig. 5.1

The beam has weight 35N, length 0.82m and cross-sectional area 12cm?.
Fig. 5.1 shows one end of the beam hinged to a vertical post at point A. A cable is attached to
the other end. The angle between cable and beam is 50°.

(i) Calculate the density p of the beam.

P = ettt kgm=3 [3]
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(ii) Take moments about A to calculate the tension T in the cable.

(iii) On Fig. 5.1 draw an arrow to represent the force acting on the beam at the hinge A. [2]
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(a) One end of a thin metal wire is secured to the ceiling and a mass is hung from its other end.

Describe how you can determine the stress in the wire using laboratory equipment.

/ In your answer, you should use appropriate technical terms, spelled correctly.

.............................................................................................................................................. [4]
(b) Fig. 6.1 shows the stress against strain graphs for two materials A and B.
1.0 B
Pl i
/1
stress/GPa f
0.5HF » A
/ -
I ' 4
o
0 1.0 2.0 3.0
strain/1072
Fig. 6.1

(i) Describe the properties of each of the materials A and B.

QA= N (ST (11 NPT
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(0PN (=T A1 = PR

(ii) Determine the Young modulus E of material B.

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional answer space is required, you should use the following lined page(s). The question
number(s) must be clearly shown in the margin(s).

© OCR 2017



© OCR 2017



OCR

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



