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2
SECTIONA

Answer all the questions.

You should spend a maximum of 30 minutes on this section.

Look at the circuit diagram.

12V

a
\/ 5A

@< 1

resistance

7

= potential difference + current

Calculate the resistance of bulb D.

A

B
C
D

Your answer
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The diagram shows a wire carrying an electric current.

Which diagram shows the magnetic field viewed from above, with the current
coming towards you?

NI N
2 21N\

Which of the following is not needed to generate a.c. in an alternator?
A Changing magnetic field

B Coil of wire

C Commutator segment

D

Rotating magnet

Your answer [1]
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A student measures the magnetic flux density around a current carrying
conductor at increasing distances from the conductor.

She plots her results.

N

\

magnetic field
strength

y4

Vv

distance

The current in the conductor is decreased and a new graph plotted.

Which is the correct graph?

A B
\\
AN
N ™
\\ \\
C D
\\
\\
\\
\ B
N N
Your answer [1]
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A car travels 200 km in fourhours.

The car doubles its speed.

How long would it take for the car to travel 50 km?

A 0.5 hours
B 1.0 hours
C 2.0 hours
D 4.0 hours
Your answer

A graduated syringe contains air at room temperature.

The syringe is put in a freezer to cool it down.

When it is removed from the freezer, the piston has moved inwards.

2 3 4
cm?®
piston
I
1 2
cm?

syringe at room
temperature

syringe when
cooled

The density of the air in the syringe when cooled is 2.4 kg/m3.

What was the density of the air at room temperature?

A 0.6 kg/m3
B 1.2 kg/m3
C 24kg/m?3
D 4.8 kg/m3
Your answer
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6
Three forces, x, y and z act on a body.

The body is in equilibrium.

Which vector diagram shows the body in equilibrium?

A
N
) Z
TN
) Z

Cc

Your answer
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A uniform 1.0 m rod is pivoted at its centre.

0.3m 0.1m
A |
50N 50N 100 N

The rod is in equilibrium.

What is the anti-clockwise moment about the pivot?

A 10Nm
B 15 Nm
C 40Nm
D 100 Nm
Your answer [1]
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Calculate the power dissipated by resistor R.

A 3W

B 12w

C 15W

D 30W

Your answer [1]
10 The diagram shows two poles of a magnet.

X is the position of a wire carrying a current perpendicularly into the paper.

Which direction does the wire move?

A |

B —

C «

D 1

Your answer [1]
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9
A piece of metal has a volume of 2.0 x 10~5 m3.

The density of the metal is 8.0 x 103 kg/m3.
What is the mass of the metal?

A 25x103kg

B 4.0 x 102 kg

C 16x10"kg
D

1.6 x 10°% kg

Your answer

The diagram shows 3 gears.

X

20 teeth
Y
5 teeth Z
10 teeth

Gear X is rotated clockwise at 1.0 rotations per second.

Which row describes the movement of gear Z7?

Direction of Rotations per
rotation second
A anticlockwise 0.5
B anticlockwise 2.0
Cc clockwise 0.5
D clockwise 2.0
Your answer
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13 A car and driver with a total mass of 1 000 kg is travelling at 20 m/s.

The driver applies the brake and the car comes to a stop in 4 seconds.

What is the mean force on the car?

A 125N

B 200N

C 5000N

D 80000N

Your answer [1]

14 The current in a 12 Q resistor is 9.0 A.

How much power is dissipated?

A 108 W

B 972W

C 129%6W

D 11664 W

Your answer [1]

15 A spring, of spring constant 16 N/m, is stretched by 50 cm.

What is the work done?

A 20J

B 80J

C 125J

D 250J

Your answer [1]
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SECTIONB
Answer all the questions.

16 A student does an experiment to find the specific heat capacity of ametal
block.

The diagram shows the apparatus used.

™\

Thermometer Immersion Heater

AN

Metal
Block

(V) 12v

(@) (i) The student measures the voltage and current.

Suggest three other measurements he needs to take?

(ii) Describe how these measurements could be used to find the specific heat
capacity of the metal.

© OCR 2019 J249/03
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(b) The specific heat capacity obtained from the experiment is much larger
than expected.

»  Suggest two reasons for this difference.

»  Suggest two improvements to the method that might give a more accurate
value for the specific heat capacity.

J249/03 Turn over
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17 A student rubs a balloon against a scarf.

(a)* Describe how the balloon becomes charged.
Suggest how you could show that the balloon is charged.

What would you expect to see and why?

© OCR 2019 J249/03
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(b) Current is the rate of flow of electrical charge in a circuit.

© OCR 2019

A current of 40 mA transfers a charge of 3.6 C.
Calculate the time to transfer this charge.

Show your working.
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18 (a) A depth of 10 m of water exerts the same amount of pressure as the
entire Earths atmosphere, which is ~120 km deep.

Suggest why.

......................................................................................................................... [1]
(b) A diver takes pressure readings at differentdepths.
The results are in the table.
Depth of water Pressure
(m) (standard units)
0 1
10 2
20 3
30 4
40 5
50 6
Use the results to describe the relationship between the depth of water and
pressure.
......................................................................................................................... [2]
() Suggest why there is pressure at 0 metres.
......................................................................................................................... [1]

© OCR 2019 J249/03
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(d) A container of vegetable oil has 3 holes in it (A, B and C).

12cm

8cm
4cm I

The vegetable oil has a density of 9.1 x 102 kg/m3.

Calculate the change in pressure from A to B.

Show your working and give your answer to two significant figures.

© OCR 2019 J249/03 Turn over
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19 A student takes voltage and current measurements for four resistors

(A, B, C and D).

The table shows the results from this experiment.

Resistor Voltage (V) Current (A) Resistance (Q)
A 12.0 2.0
B 6.0 1.5
Cc 75 1.5
D 8.0 2.0

(@) Which two resistors have the same resistance value?

Use the results to show this.

(c) (i) Draw a circuit diagram that could be used to find out how the
resistance of a filament bulb changes with current.

Describe the readings you need to take.

© OCR 2019 J249/03
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(ii) Sketch the shape of the graph from (c)(i) using the axes below.

\Y

A

State how this graph can be used to calculate resistance at any specific
value of current.

(d) A voltmeter is used to measure the output voltages produced from the
circuit.

The voltmeter is not connected to a circuit and not recording a voltage.

Name the type of error on the voltmeter and suggest how it should be dealt with.

J249/03 Turn over
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20 A student investigates the motion of a glider on a frictionless airtrack
using the apparatus shown below.

frictionless track glider string pulley
—— C— !

lforce

ground

Vd Y4 Ve 7 Ve 77 VA Vo Vv

(@ (i) Explain how the student can use this apparatus to demonstrate Newton’s
Second Law.

Include details of any additional equipment required.

.................................................................................................................. [3]
(i) A 0.25 kg glider is pulled by a 1.0 N force.
Calculate the acceleration of the glider using the formula:
force = mass x acceleration
ANSWEN = ..ot m/s? [1]

© OCR 2019 J249/03
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(i) Suggest reasons why the recorded value was less than your calculated
value.

.................................................................................................................. [2]
(b) The student repeats the experiment for 4 more forces.
The results are shown in the table.
Acceleration (m/s?)
Force (N)
Attempt 1 Attempt 2 Attempt 3 Mean
1.0 3.8 3.9 3.7 3.8
2.0 7.8 7.7 7.7 7.7
3.0 11.2 11.4 11.6 11.4
4.0 12.0 14.9 15.1 13.8
5.0 19.0 18.9 19.1 19.0
There is an anomaly in the results.
Identify the anomaly and explain how the student could have dealt with it.
......................................................................................................................... [2]
(¢) Explain what is meant by a reproducible experiment.
......................................................................................................................... [1]
J249/03 Turn over
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21 (@) (i) Name the rule which can be used to predict the direction of the

force perpendicular to a current-carrying conductor in a

magnetic field.

.................................................................................................................. [1]
(ii) A student places four wires of different lengths (A, B, C and D)
perpendicular to different magnetic fields with different currents
flowing.
Look at the table of the results.
. Magnetic flux
Wire d(gnsity (T) Current (A) Length (m)
0.10 2.5 0.50
B 0.15 2.0 0.75
C 0.20 4.5 0.25
D 0.25 5.0 1.00
Use the results to show that wire D experiences the highest force.
Show your working.
.................................................................................................................. [2]
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(b) (i) The student decides to build a model transformer.

The transformer is a step-up transformer which doubles the input voltage.

Describe how she could build this step-up transformer in a science
laboratory.

.................................................................................................................. [4]
(ii) Suggest one risk associated with this experiment and how it can be
reduced.
.................................................................................................................. [2]
(¢) Describe how a microphone works.
......................................................................................................................... [2]
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22 Twoice skaters A and B, at rest, start together on the ice.

The ice skaters push apart and they move off in opposite directions.

before pushing after pushing

B B

A A
mass = 60kg mass = 90kg mass = 90kg
velocity = 0m/s velocity = Om/s velocity = 2m/s =g

(a) State the law of conservation of momentum.

(b) Calculate the velocity of skater A after pushing.

Use the information and your knowledge of momentum to help.

© OCR 2019 J249/03
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23 A student investigates potential and kinetic energy.

She looks at some data from experiments with motion trolleys and energy.

* The trolleys are stationary at the top of a ramp and have a gravitational
potential energy of 8 J.

+ Each trolley has a mass of 1 kg.

Look at the research data on the trolleys.

Trolley Velocity ?; rtnhe bottom of the
p (m/s)
W 3
X 4
Y 5
z 6

The student thinks the data is wrong.

Use the data and your understanding of energy transfer to justify why trolley
W has the most likely velocity and why X, Y and Z do not.
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24 A free-fall skydiver falls from a plane and reaches terminal velocity after
15 seconds.

Look at the graph of her motion.

A
60~

50 -
40 +

30 -

velocity (m/s)

20 4

10 4

0 1 L} ) L) >
0 2.5 5 7.5 10

time (seconds)

(@) Use the graph to find the acceleration at 5 seconds.
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(c) A skydiver jumps from an aeroplane, falls towards the ground, opens her
parachute and falls safely to Earth.

© OCR 2019

Look at the graph of the velocity of the skydiver as she falls.

velocity
(m/s)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
1
T

Look at these regions of the graph:

time (s)

Use ideas about forces to explain the motion during x and y.
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