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Name: ............................................................................  School: .................................................
Candidate Number: .....................................................................................................................


	
Year 12 Entrance Examination     Physics    SAMPLE

	




Time allowed: 45 minutes

Instructions:

· Try ALL of the questions in Section A.
· Choose only ONE of the THREE questions in Section B.
· Section A is worth 20 marks and Section B is worth 10 marks. 
· Don’t spend too long on any one question. 
If you’re finding a particular question difficult, move onto the next one. You can always go back to the tricky one if you have time.
· Write all your answers in the spaces provided on the question paper.
· Feel free to use a calculator.



A list of useful equations is given inside the paper.







	A
	B
	Total

	
	
	

	/20
	/10
	/30


Useful equations and data
Don’t worry if you haven’t met some of these before – you will not necessarily need to use them all in the test!

Take g, the acceleration due to gravity near the Earth’s surface, to be 10 m/s2 (or 10 N/kg).

pressure  =  force
	        area

speed  =   distance  
	   time taken

wave speed = frequency  wavelength

density  =     mass
	       volume
 
work done  =  force  distance moved in the direction of the force

power = (energy or work) / time

power = force x velocity

efficiency = (useful energy [or power] output)  /  (total energy [or power] input) 

momentum = mass   velocity

force  =  mass    acceleration

force = rate of change of momentum  =  change in momentum
						time taken                                                                 

acceleration  =  change in velocity
		    time taken

weight   =  m g

kinetic energy  =  1/2  m v2  for a body of mass m moving with speed  v  

change in gravitational potential energy = mgh 
(for a body of mass m moved through a height h)

resistance = voltage / current 				

electrical power = current  voltage

total charge = current  time

speed of sound in air = 330 m/s

speed of light in air = 3 × 108 m/s



SECTION A

There are 20 questions. Try ALL the questions in this section.

Each question is worth 1 mark. Some are easier than others, so don’t spend too long on any one question.


Section A: Multiple Choice 

For the following 20 questions, CIRCLE the letter of the correct answer




1.

[image: ]













2.

A battery and three identical lamps are connected as shown:


[image: ]

3.

The Earth’s gravitational field is stronger in Britain than in Brazil. 
100kg of sugar is to be loaded on board a ship in Brazil. 

You will get the highest mass reading on the scales when the sugar is unloaded in Britain, if

A	the Brazilian port loads 100kg of sugar using Brazilian scales, and the British port uses 
	British scales

B	both ports use Brazilian scales

C	both ports use British scales

D	the Brazilian port uses British scales, and the British port uses Brazilian scales.







4.

Which one of the following circuits has the largest total resistance?


[image: ]






5.

A double-decker bus is in danger of being blown over on a very windy day. 
To make it more stable, the driver should ask all the passengers to…

	A	spread out evenly all over the bus.

	B	all sit down, upstairs.

	C	all stand up, downstairs. 

	D	all lie down, downstairs.

	E	spread out evenly, but only upstairs.




6.

A uniform ruler is 100 cm long. A 0.6 N weight is placed at the 80 cm mark. 
The ruler is balanced in equilibrium on a pivot placed at the 60 cm mark. 

[image: ]












The weight of the ruler is: 

A 	1.2 N 			B 	1.0 N 

C 	0.6 N 			D 	0.5 N 

E 	0.3 N





7.

Why do we have seasons on Earth?

A	The Earth is closer to the Sun in summer than it is in winter.
B	The Sun is brighter in summer than it is in winter.
C	The Earth's axis is tilted with respect to the plane of its orbit around the Sun.
D	The orbit of the Earth around the Sun is an ellipse, not a circle.
E	The Earth’s rotational axis precesses.

.
8. 

Astronauts’ spacesuits are usually a white or a silver colour because…

A	silver is a good conductor of heat and of electricity
B	silver and white are poor radiators and good reflectors of infrared radiation
C	a silver or white spacesuit will reduce heat loss due to evaporation
D	silver and white colours prevent convection currents from flowing
E	silver and white are good absorbers of infrared radiation.



9.

	On the Moon, if you drop a hammer and a feather, they fall at exactly the same rate and hit the 	ground at the same time. 

	
	This is because…
	A	objects with different masses always fall at the same rate.
	B	there is no gravity on the Moon. 
	C	both the hammer and the feather will reach a terminal velocity at the same time.
	D	all objects have the same weight on the Moon.
	E	the Moon has no atmosphere.




10.
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12. 

[image: ]


13.

Which of the five parachutists below is experiencing the largest upward force? 

A	a 100 kg parachutist falling at a constant 6 m/s, with a normal-sized parachute

B	a 100 kg parachutist falling at 1 m/s, with a downwards acceleration of 8 m/s2

C	a 60 kg parachutist falling at a constant 4 m/s, with a normal-sized parachute

D	a 60kg parachutist falling at a constant 2 m/s, with an extra-large parachute

E	a 100kg parachutist falling at 0 m/s (i.e. having just jumped out of the plane) 
	and accelerating downwards.


14.
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17.
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18.

The Squarks of Snozzland do lots of physics, but they use different units of measurement. 

They measure force in Squishes and length in Yonders.

1 Squish equals 0.4 N and 1 Yonder = 5 cm.


A visitor from Snozzland to Earth makes a measurement of Earth’s atmospheric pressure, which in our units is 100 kPa or 10 N/cm2.

How would the Squarks of Snozzland represent this measurement? 

A	625 Squishes / yonder2	

B	125 Squishes / yonder2

C	25 Squishes / yonder

D	1.25 Squishes / yonder2

E	1 Squish / yonder	

19.
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Total for SECTION A = 20 marks












SECTION B



Choose ONE of the THREE questions in Section B. 





· Question 1 is about electrostatics

· Question 2 is about waves in a ripple tank

· Question 3 is about energy















Question 1 – electrostatics 

(a) A small light plastic ball is hung on a nylon thread. The ball has a metal coating. 
It is NOT charged.

[image: es question p1]









A polythene strip is rubbed with a cloth. The strip gains a negative charge. 
The strip is brought close to, but NOT touching, the ball. The ball is attracted to the strip.
[image: es question p1]










Explain why the ball is attracted to the strip, even though the ball is not charged. You can add to the diagram to illustrate your answer.

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………	[3]

Keeping the strip in place, the ball is now touched briefly with an earthed wire.
The strip is then removed. 
The ball becomes positively charged.
Use your knowledge of the movement of electrons to explain why the ball is now positively charged.

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

……………………………………………………………………………………………………	[3]

(b) A thundercloud has formed some distance above a church spire.

[image: es question p2]















Negative charge has gathered at the bottom of the cloud.
In a lightning discharge, 15 C of charge is transferred from the cloud to the spire. 

This takes 0.0005s and produces a very large current. Calculate the size of this current.





[1]

The electrical energy transferred from the cloud during the discharge is 150 MJ (where 1 MJ = one million J). 
Calculate the voltage in MV between the cloud and the spire that transferred the 15 C of charge.





[2]


A lightning conductor is connected from the spire to the Earth to prevent damage during lightning strikes. It consists of a metal spike on the spire, connected by a thick copper cable to a metal bar buried in the earth. 
Suggest why the cable is thick, and why it is made of copper. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

……………………………………………………………………………………………………	[1]

(Total = 10 marks)
Question 2 – waves in a ripple tank

In an experiment in a ripple tank, straight water waves are produced with a frequency of 20 Hz. 
The waves travel at a speed of 40 cm/s.


a) Calculate the wavelength of the waves


[1]



b) A hand stroboscope is used to observe the experiment. A stroboscope can be made out of a disc with 10 slits in it, equally spaced around its circumference.

[image: https://5.imimg.com/data5/VV/UG/MY-37738903/wooden-hand-stroboscope-500x500.jpg]

The disc is spun around, and you look through the slits in the disc as the disc rotates.
If you observe the waves through the rotating disc, you will see them several times a second.

Explain why the waves look stationary when looking through a stroboscope that is rotating at 2 rotations per second (i.e. at 2 Hz).

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………	[3]




c) Describe what you would see if you were to observe the experiment through the stroboscope rotating at a frequency of:

i) 1 Hz

…………………………………………………………………………………………………...

……………………………………………………………………………………………	[1]

ii) 4 Hz

…………………………………………………………………………………………………...

……………………………………………………………………………………………	[1]

iii) 1.9 Hz

…………………………………………………………………………………………………...

……………………………………………………………………………………………	[1]


d) Suggest why, in movies, wheels sometimes seem to rotate backwards on forward-moving vehicles. 
You can see this particularly clearly on wagon wheels or car wheels that have fancy hubcaps, like this:
[image: Image result for hubcap on car][image: Image result for wagon wheel]










…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

……………………………………………………………………………………………	[3]


(Total = 10 marks)


Question 3 – energy 

This question is about a moving walkway.
 Moving walkways are often found in airports and shopping centres. Consider a moving walkway with the following specifications: 
o Length = 60m 
o Normal speed = 1.5m/s 
o Idle (energy saving) speed = 0.5m/s 
o Mass of moving section of walkway = 8000kg 
o Friction force experienced by moving walkway = 2000N 
Note: assume the frictional force is independent of the speed of the walkway, the number of passengers being carried, and remains constant. 

a) Assuming that the only energy losses are due to work done against the frictional forces experienced by the moving walkway, show that the power required to keep the walkway moving at normal speed, but with no passengers, is 3kW. 

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………	[1]

b) A group of passengers with a combined mass of 800kg step on to, and stand still on, the walkway which is moving at normal speed. The passengers can be taken to be initially at rest and are then accelerated from rest by the walkway. 

Theory: The energy expended by the walkway, in accelerating the passengers from rest, is twice the kinetic energy gained by the passengers. 

Calculate the total energy expended transporting the passengers to the end of the walkway.


…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

……………………………………………………………………………………………	[3]






To save energy, the walkway runs at a lower idle speed when there are no passengers on the walkway. When a passenger approaches the walkway, the speed increases to the normal operating speed. 

c) The same group of passengers, with a combined mass of 800kg, approach the walkway when it is running at the lower idle speed, and the walkway responds by increasing to the normal operating speed. They then step on to the walkway in the same manner as in part (b). Assume the time taken to speed up is very small compared to the time taken for the passengers to reach the end of the walkway. 

Calculate the total energy expended transporting the passengers to the end of the walkway.

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

……………………………………………………………………………………………	[3]

d) Once the passengers have reached the end and stepped off the walkway, there is a delay before the runway slows down again. 

Suggest and justify a suitable time delay, before the walkway slows down again, to make the walkway run as efficiently as possible.

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

……………………………………………………………………………………………	[3]

(Total = 10 marks)




















END  OF PAPER – WELL DONE!


Total marks = 30
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image2.png
A polythene rod repels an inflated balloon hanging from a nylon thread.

What charges must the rod and the balloon carry?

A

B
c
D

The rod and the balloon carry opposite charges.
The rod and the balloon carry like charges.

The rod is charged but the balloon is not.

The balloon s charged but the rod is not.




image3.png
The diagram shows a magnet being brought near to an unmagnetised iron bar. This causes the
iron bar to become magnetised.

N magnet S X iron bar

Which magnetic pole is induced at X and how is the iron bar affected?

poleinduced | effect on iron bar
A north attracted
B north repelied
c south atiracted
) south repelied
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2. The 5 circuits shown all contain a 2v cell (with no internal resistance) and various
combinations of 10Q resistors.

In which circuit is the greatest power dissipated?
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A pulse of sound waves from a ship is reflected by a submarine and received by the ship after
a time delay. The submarine now dives so that it is deeper in the water.
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Which of the following describes how the signal now received compares with the original

signal?

A
B
C
D
E

It is stronger with a longer time delay.

It is stronger with a shorter time delay.

It is the same strength with the same time delay.
It is weaker with a longer time delay.

It is weaker with a shorter time delay.
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The diagram shows the only four forces acting on a model aircraft of mass 2.0kg whilst flying.

lift from wings
25N

air resistance ¢ 3 force from
(drag) 40N engine 50N

weight
20N

Which line in the table states the horizontal and vertical accelerations of the aircraft at this
instant?

Horizontal acceleration Vertical acceleration
A 5.0m/s? to the right 2.5m/s? upwards
B 5.0m/s? to the right 10m/s? downwards
(o4 5.0m/s? to the right zero
D 25m/s? to the right 10m/s? downwards
E 25m/s? to the right 2.5m/s? upwards
F 25m/s? to the right zero
G zero 2.5m/s? upwards
H zero 10m/s? downwards
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A car is being driven at 20 m/s when the driver sees a child run into the road. The driver’s usual
reaction time is 0.70s, but this is doubled because the driver is tired. Once the driver applies the
brakes, the car is brought uniformly to rest in a further 3.3s. What is the total distance travelled
by the car between when the driver first sees the child to when the car stops?

A 33m
B 40m
o] 47m
D 61m
E 66m
F 80m

G 94m




image9.jpg
The displacement/time graph shown represents a wave of wavelength 1.5cm.

displacement

| \
time (s)

What is the speed of the wave?

A 0.33cm/s
B 0.67cm/s
(o3 0.75cm/s
D 1.33cm/s
E 1.5cm/s

F 3.0cm/s
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At the front of a long column of soldiers is a man regularly hitting a drum 50 times a minute. The
soldiers are told to place their left foot down on the ground when they hear the drum beat. The
column is so long that the soldiers at the back put down their left feet at the same time as the
soldiers in the front put down their right feet.

What is the minimum length of the column of soldiers?

[Speed of sound in air is 330m/s]

A 165m
B 198m
c 330m
D 396m
E 660m

F 792m
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The diagram shows three appropriate meters, P, Q and R, connected in the conventional way in a
circuit. The switch is initially open.

@ @
The switch is now closed. What happens to the readings on each meter?

A P decreases, Q decreases, R decreases
P decreases, Q decreases, R increases
P decreases, Q increases, R decreases
P decreases, Q increases, R increases
P increases, Q decreases, R decreases
P increases, Q increases, R increases

P increases, Q decreases, R increases

I @ M m O O W

P increases, Q increases, R decreases
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A passenger, sitting on a train and facing the engine at the front of the train, has a bowl of thin
soup on the table in front ofhim. The train decelerates as it enters a station. Which sketch best
represents the level of the soup in the bowl?

A, B. C. D.

?\rgmvv
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Evaporation occurs when molecules escape from a liquid surface into the air above it. During this
process the temperature of the liquid falls.

Why does the temperature of the liquid fall?

A

B
c
D

The molecules in the vapour expand because the pressure is less.
The molecules left in the liquid have more space to move around.
The molecules move more slowly when they escape into the air.

The molecules with the highest energies escape into the air.
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Some air is trapped inside a metal can with a tightly fitting lid.

tightly fiting lid

metal can
air

trtt

heat

When the can is heated strongly behind a safety screen, the lid is blown off by the increased
pressure inside the can.

What causes the increase in pressure of the air inside the can?

A

B
c
D

The air molecules expand and take up more room.
The air molecules move more quickly.
The number of molecules inside the can increases.

The volume occupied by the molecules decreases.
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This question is about electric charge.

(a) Ben hangs a small light plastic ball on a nylon thread.
The ball has a metal coating.
It is not charged.

He rubs a strip of polythene with a cloth.

The strip becomes negatively charged.

He brings the strip close to (but not touching) the ball.
The ball moves towards the strip.

polythene strip

Explain why the ball moves towards the strip even though it is not charged.
Drawing on the diagram may help your answer.

18]

(b) Ben now touches the ball briefly with an earthed wire.
He then removes the negative polythene strip.
The ball becomes positively charged.
Use your knowledge about movement of electrons to explain why the ball is now

positively charged.

2]
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(¢) A thundercloud has formed some distance above a church spire.
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o
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Negative charge has gathered at the bottom of the cloud.
In a lightning discharge, 15 coulombs of charge transfers from the cloud to the Earth.

() This takes 0.0005 seconds and produces a very large current.
Calculate the value of this current.

Show how you work out your answer.

current = A [3]

(i) The electrical energy transferred from the cloud during the discharge is 150 MJ
(million J).

Calculate the voltage (in MV) between the cloud and the Earth that transfers the
15 coulombs of charge.
Show how you work out your answer.

voltage = S— |

(d) A lightning conductor is connected to the spire to prevent damage.

It has a metal spike on the spire connected by the thick copper cable to a metal bar
in the ground (earth).

Why is the copper cable thick?

0l
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