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1
(a) Which of these are SI base units?

Tick (v) three boxes.

Ampere
Coulomb
Hour
Metre
Second
Volt
3]
(b) An engineer measures the viscosity of a motor oil at room temperature.
The measurement is 300 £ 10 mPas.
(i) Complete the sentence below.
Choose one word from the following list.
accuracy correction reliability uncertainty
The oo, of the measured value is + 10mPa s.
1]
(i) The true value of the viscosity is expected to lie within a range of values.
State the likely range of values for the true value of the viscosity, in mPa s.
From ....ccccooviiniiiniiiniiiceeee O et mPa s
1]
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(a) Graphs X and Y below represent two different car journeys in different ways.

distance

(m)

60

Graph X Graph Y

600 - 301

500 - 254

400 20

speed

300 4 (ms') 154

200 10

100 - 5-

0 1 1 1 1 1 1 O 1 1 1 1 1 1
0 10 20 30 40 50 60 0 10 20 30 40 50
time () time (s)
The table below contains statements about the two car journeys.
The statements can be true for one, both or neither journey.
Tick (v') one box on each row.
Statement Graph X |GraphY |Both Neither
only only graphs graph

speed.

The car is travelling at constant

20s after the journey started, the
speed is 10ms".

journey.

The car slows down during the

40s after the journey started, the
distance travelled is 400 m.

© OCR 2024
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(b) A traffic cone is tipped to one side as shown in the diagram, and then released.

A 50N

(i) Explain how the diagram shows that a couple is acting.

.................................................................................................................................................. [2]
(i) Calculate the torque of the couple acting in the diagram above.
Give your answer in Nm.
Use the equation:
torque of a couple = force x perpendicular distance between the forces.
LOTQUE = eerieeeeiiiee e e e eeeeee e Nm [2]
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3 The diagram shows the circuit for a simple temperature sensor.

The meter has no values marked on the scale.

\\\\\““”’/////

,
7,
“
2

10Q ,
— — /1
Component X

(a) To use the sensor, values need to be written on the scale of the meter.

State the measurement term that best describes this process.

.................................................................................................................................................. [1]
(b)
(i) State the name of component X.

.................................................................................................................................................. [1]
(ii)) On the axes below, sketch the variation of resistance with temperature for component X.

resistance
temperature
2]
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The sensor circuit is placed first in a fridge known to be at 0 °C and then in steam at 100 °C to mark
the scale.

(¢) At 0°C, component X has resistance 40 Q2.

Calculate the current in the circuit.

CUITENE = .oeiiiiiiieeeeeeececiiieeeeeeeeeeeiereeeeas A 3]

(d) The 10Q resistor is made from a 0.40 m length of wire.

(i) The resistivity of the wire material is 1.5 x 10 °Qm.

Calculate the cross-sectional area of the wire.

Cross-sectional area = ..........ccccceeeevveeeeeeiveeeeeineeeeens m? [3]

(ii) Explain why the 10 Q resistor must be made from a material that has a low temperature
coefficient of resistance.
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(a) The graph below shows the force—extension for three different materials (A, B and C).

force

extension
State whether A, B or C shows the typical behaviour of a material that is:

(i) brittle.

................................................. [1]
(ii) polymeric.
................................................ [1]
(b) Complete the sentence below.
Choose two words/phrases from the following list.
elastic limit force strain stress ultimate tensile stress yield point
A brittle material can only withstand a relatively small ...
before it reaches its .......ccccovveeveriiiniiniicrceccece .
2]
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(i) State the SI derived unit for stress.

.................................................................................................................................................. [1]
(ii) What is the unit for strain?
Tick (v') one box.
kilogram
metre
newton
no unit
1]
(d) The properties of materials are affected by the type and arrangement of the atoms they are
made from.
(i) Explain the term equilibrium separation of the atoms in a material.
.................................................................................................................................................. [2]
(ii) The equilibrium separation and atomic mass affect the material’s density.
A cube of aluminium 15cm on each side has mass 9.1kg.
Calculate the density of aluminium in kg m=.
density = ....oooieiiiiiieeeee e kg m=3 [3]
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(a) Give the state of a fluid which is:

(i) compressible.

(i) incompressible.

(b) The table shows five measurements of pressure in a compressible fluid.
The mean of the measurements is 100kPa.
Calculate the standard deviation of the measurements.

You can use the two empty rows to help with your calculations.

1 2 3 4 5
Pressure reading/kPa 101 104 98 99 98
standard deviation = .........eeeeeeeeeiieieeeee e

© OCR 2024
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(¢) The diagram shows a cubic metal block submerged in water.

/ container

water —__|

X

\ metal block

Draw arrows on each side of the block to show the relative size and direction of the water
pressure acting on the block.

[4]

(d) A different cubic metal block of mass 86 kg floats in the water as shown in the diagram.

container
o

metal — X

block

water =

The cross-sectional area of the block is 0.20m?,
The density of water is 1000kg m3.
The block is submerged to a depth, d m.

Use Archimedes’ principle to calculate the value of d.
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6
(@)

(i) State how to convert temperature in °C to kelvin.

.................................................................................................................................................. [1]
(ii) Complete the sentence below.

On the kelvin scale, absolute zero is the temperature at which all substances

AV et ettt h e et h e et e bt e et enbeesatean

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

Giant airships have been proposed as a way of carrying cargos too heavy for drones or helicopters
to inaccessible areas where planes cannot land.

(b) A rigid airship has a fixed volume of 3000 m* and contains helium at a pressure of 110kPa
when the outside temperature is 320K.

\_UJ

Use the characteristic gas equation to calculate the mass of helium in the airship.
The specific gas constant for helium is 2080 JKTkg™!.

Give your answer to 3 significant figures.

© OCR 2024
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(¢) When the airship is hovering at an altitude of 1000 m, the temperature is 280 K.

Complete the calculation below using the Pressure law to find the new pressure, p,.

LD

320 {7

NEW PIESSUIEC ) = weevvireriierinieeieerenteeensensesseenenneas kPa [3]

(d) Although the airship is rigid, the outer skin does deform slightly in flight.
The skin deforms elastically.

Explain the difference between elastic and plastic deformation of a material.

END OF QUESTION PAPER
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EXTRA ANSWER SPACE

If you need extra space use these lined pages. You must write the question numbers clearly in the
margin.
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