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Answer all questions.

1 (a) Assign the appropriate power of ten to the following prefixes.

K (micro)

M (mega)

k (kilo)

m (milli)

[4]
(b) Define the term relative error in the context of engineering measurements.
............................................................................................................................................ [1]
(c) You are given that X =0.002362.
Find the relative error if X is written to
(i) 3 significant figures,
.................................................................................................................................... [3]
(it) 3 decimal places.
.................................................................................................................................... [2]
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2 Useg=9.8ms2in this question.

(a) A 20kg ball shown in Fig. 1 is suspended in equilibrium from the ceiling on a wire and has a
force F = 80N acting on it in horizontal direction. The wire makes an angle of « with the
vertical.

Fig. 1

(i) Calculate the weight of the ball.

.................................................................................................................................... [1]
(if) Calculate the tension in the wire.

.................................................................................................................................... [2]
(iii) Calculate the angle, o, between the vertical and the wire.

.................................................................................................................................... [3]
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(b) Fig. 2 shows how the velocity of a moving object changes over a few seconds.
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Fig. 2

(i) Calculate the distance covered by the object in the first 4 seconds.

.................................................................................................................................... [1]
(if) Calculate the acceleration of the object between 4 and 6 seconds.
.................................................................................................................................... [1]
(ili) From time t = 6 seconds the object has constant deceleration, coming to rest in 3
seconds. Find the value of the constant deceleration.
.................................................................................................................................... [2]
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3 (a) The current flowing through the circuit shown in Fig. 3 is | = 2A.

The potential differences across R1, R, and Rz are 5V, 2V and 10V respectively.

R,
>
I=2A
V—— R,
R,
Fig. 3

Calculate

(i) the total voltage supplied to the circuit,

.................................................................................................................................... [1]
(if) the total resistance in the circuit,
.................................................................................................................................... [2]
(iii)  the resistance of the individual resistors R; R, and Rg,
.................................................................................................................................... [3]
(iv) the power lost across resistor R.
.................................................................................................................................... [2]
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(b) (i) State the Sl unit for inductance.

(i) Which of the following expressions in base Sl units is equivalent to the Sl unit for
inductance?
Put a ring round the correct response.

kgm?s? At kgm?stA? kgm? s?A” kgm s?A*
[1]

© OCR 2017



www.xtrapapers.com
7

4 (a) Fig. 4 shows a stress-strain curve for a metal.

A

Stress

Strain
Fig. 4

Complete the table to show which point (1, 2, 3, 4 or 5) represents the features of the
stress-strain graph.

Feature Point number

Ultimate Tensile Stress
(UTS)

Yield Stress

Fracture Point

Elastic deformation

[4]
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(b) Fig. 5 shows a square section beam subjected to a tensile load of 85kN.

The stress normal to section A-A is 105MPa
The strain of the beam is 500 x 10°°.
The yield strength of the material is 210 MPa.

A

| F=85kN cross section A-A

-

Fig. 5

(i) Calculate the cross sectional area of the beam.

.................................................................................................................................... [2]
(if) Calculate the load required to plastically deform the beam.

.................................................................................................................................... [2]
(iii) Calculate Young’s modulus of the material.

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

© OCR 2017



www.xtrapapers.com

5 (a) Define ‘viscosity’ of a fluid.

(b) Fluid flow is described as being either laminar or turbulent.

Explain the difference in the behaviour of particles in laminar and turbulent flow.
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(c) Fig. 6 shows a cross section of a tank filled with water, mercury and air.

P.=100 kPa | P,=120 kPa
air
water
100cm
mercury
50cm

_@__I

\ gauge

Fig. 6

Density of water p,, = 1000kgm™
Density of mercury py, = 13500kgm”
Air pressure in the tank = 120kPa

(i) Calculate the hydrostatic pressure due to the column of water in the tank.

.................................................................................................................................... [2]
(if) Calculate the hydrostatic pressure due to the column of mercury in the tank.
.................................................................................................................................... [2]
(i) What is the absolute pressure at the gauge?
.................................................................................................................................... [1]
(iv) If the atmospheric pressure is 100kPa, what is the gauge pressure?
.................................................................................................................................... [2]
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6 A thermally insulated rigid box shown in Fig. 7 contains air at 12°C and pressure P;=100 kPa.
The internal dimensions of the box are 3m by 3m by 10m.
Heat is supplied to the interior of the box at 1500 W.

Fig. 7

Specific gas constant Ry, for air is 287Jkg*K™.
Specific heat capacity of air ¢, = 718Jkg™ K™

(1) Show that the mass of air in the box is approximately 110kg.

300K.
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(iv) How long will it take to heat up the air to 300K?

END OF QUESTION PAPER
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