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VCE Physics Units 1&2 Trial Examination Question and Answer Booklet

SECTION A - MULTIPLE-CHOICE QUESTIONS

Instructions for Section A
Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct or that best answers the question.
A correct answer scores 1; an incorrect answer scores 0.
Marks will not be deducted for incorrect answers.
No marks will be given if more than one answer is completed for any question.
Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Take the value of g to be 9.8 m s,

Question 1
Mia stirs her coffee with a metal spoon and notices that the spoon becomes warmer.

The method of heat transfer occurring is
A.  evaporation.

B conduction.

C. convection.

D radiation.

Question 2

In an experiment, a 1.0 kg aluminium block is heated to 90°C. It is then dropped into 5.0 kg of water
at 20°C. The specific heat capacity of water is 4200 J kg_1 K" and the specific heat capacity of aluminium

is 880 J kg ' K.

Assuming no energy is transferred to the surrounding air or container, the final temperature of the
aluminium block and water is closest to

A. 21°C
B 23°C
C. 35°C
D 55°C
Question 3

4.00 g of silver in liquid form solidifies at a constant temperature. The latent heat of fusion of silver
is 1.05 x 10° T kg .

How much energy is removed when this change is made?

A, 4201
B. 2.60x10"J
C. 420x10°J
D. 260x10'J
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Question 4

According to Wien’s Law, objects that have different temperatures emit spectra that peak at

different wavelengths.

Which one of the following statements is correct?

A.  Hotter objects emit most of their radiation at longer wavelengths; therefore, they appear more red
than cooler objects.

B.  Cooler objects emit most of their radiation at longer wavelengths; therefore, they appear more blue
than hotter objects.

C.  Hotter objects emit most of their radiation at shorter wavelengths; therefore, they appear more blue
than cooler objects.

D.  Cooler objects emit most of their radiation at shorter wavelengths; therefore, they appear more red
than hotter objects.

Question 5
A battery supplies 4.5 J of energy to every 3.0 coulombs of charge that flow through it.
What is the voltage of the battery?

A. 07V
B 1.5V
C. 45V
D 135V
Question 6

The diagram below shows an arrangement of four 150 Q resistors.

150 Q

150 Q

X 150 © 150 O

The equivalent effective resistance between X and Y is

A, 150Q
B. 200Q
C. 250Q
D. 300Q

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA_2020.FM 3
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Question 7

A light-emitting diode (LED) is connected in series with a 100 Q resistor and a 5.0 V power supply,
as shown in the diagram below.

50V —

100 Q2

The current versus voltage graph for the LED is shown below.

current (A)
A
0.04
0.03
0.02
0.01
0 | | —> voltage (V)
1.0 20 3.0
The current flowing through the 100 Q resistor is
A.  10mA
B. 20mA
C. 30mA
D. 50mA
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Question 8

The spontaneous nuclear decay of polonium-218 to polonium-214 that occurs during the decay series
of uranium-238 into lead is shown in the graph below.

mass number

A
220 —
218—
216—
2144 Pb Bi Po
212 i I —> atomic number
82 83 84
Pb Bi Po
What is the order of the decay for polonium-218 to polonium-214?
A, aapf
B ap . p
C. p.0.a
D. p.p.8
Question 9

Consider the following nuclear transmutation.
27 27 1
AL+ X —> H,Mg+ H

What type of particle is X?

A.  proton

B.  beta particle
C.  alpha particle
D.  neutron

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA_2020.FM 5
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Question 10

Which one of the following is not considered to be one of the four observed fundamental forces?
A.  weak nuclear force

B strong nuclear force

C.  dark matter force

D electromagnetic force

Question 11

An object moves along a line from point X to point Z, then back to point Y and then to point Z, as shown
in the diagram below.

X Y Z

T I I I I T I I I T I I
00 1.0 20 30 40 50 6.0 7.0 8.0 9.0 10.0 11.0

distance (km)

The displacement of the object, in km, is

A. 50
B 9.0
C. 130
D 17.0

Question 12

An object is moving to the right at 2.0 m s\ After 2.0 s the object is moving to the left at 4.0 m s

The acceleration of the object for the 2.0 s is closest to
A.  1.0ms° to the left.

B 1.0ms "~ to the right.

C. 3.0ms "~ totheleft.
D

3.0ms ° to the right.
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Question 13

A stone is thrown upwards at 9.8 m s_1 from a small cliff that is 9.8 m above the surface of a lake,
as shown below.

-1
9.8 ms \\

stone \

cliff |

9.8 m \

The stone’s time of flight is closest to

A. 1.0s
B 2.0s
C. 27s
D 34s

Question 14

A parachutist of mass 60 kg is descending vertically towards the ground at a constant speed of 72 km hil.

The air resistance force is

A. ON

B 588 N
C. 1200N
D 4320 N

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA_2020.FM 7
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Question 15

The graph below shows how a car’s velocity changes with respect to time.

velocity
A

> time

Which one of the following graphs best represents how the net force acting on a car changes with respect
to time?

A. net force B. net force
A
time time
C. net force D. net force
A
time L > time

Question 16

In a golf tournament, a competitor hits a 45.9 g golf ball. The ball travels at a speed of 70.0 m sfl.

The golf ball’s kinetic energy is closest to

A. 161]

B 112]

C. 16100J
D 112 000 J

Question 17
Sophie accidentally drops her mobile phone from a hot-air balloon that is 76.0 m above the ground.

If air resistance is ignored, the ratio of the phone’s potential energy to its kinetic energy when the phone
is 15.2 m from the ground is closest to

:5

Taow>
A= = =
—_ N B

8 PHYU12_QA_2020.FM Copyright © 2020 Neap Education Pty Ltd



VCE Physics Units 1&2 Trial Examination Question and Answer Booklet

Question 18

Hannah holds a 40.0 kg hanging mass stationary with a 5.0 kg pole lever, using the back of a chair
as the pivot, as shown below. The mass is suspended from the pole by a piece of string at a distance
of 50 cm from the pivot. Hannah stands 100.0 cm from the pivot point.

50.0 cm 100.0 cm

pivot

40 kg

The magnitude of the torque that Hannah must apply to keep the pole suspended is closest to
A. 35Nm

B. 184 N m
C. 196Nm
D. 392Nm
Question 19

A painting hangs on a wall, as shown in the diagram below, suspended by two wires. Each wire is at an
angle of 30° to the vertical. The painting has a mass of 10 kg.

30°

The tension in one of the wires is closest to

A. 42N
B. 49N
C. 57N
D. 98N

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA_2020.FM 9
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Question 20

A common way of demonstrating the difference between precision and accuracy is with a dartboard.
In the game of darts, the aim is to strike the bullseye of a dartboard with a dart. A group of friends play four
rounds of darts and get different results for each round.

Which one of the following results can best be described as ‘not accurate but precise’?

e @
& ©

END OF SECTION A
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SECTION B

Instructions for Section B
Answer all questions in the spaces provided. Write using blue or black pen.
Where an answer box is provided, write your final answer in the box.
If an answer box has a unit printed in it, give your answer in that unit.
In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Take the value of g to be 9.8 m 52

Question 1 (3 marks)

The water of an Olympic swimming pool is measured to be at a temperature of 18°C. The human body
has a standard internal temperature of 37°C.

Compare the kinetic energies of the swimming pool water and a human, making reference to
their temperatures.

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA_2020.FM 11
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Question 2 (5 marks)

Figure 1 shows a temperature (°C) versus energy removed (kJ) graph for 200 g of a substance that begins

an experiment as a liquid an

d finishes as a solid. Energy is removed from the material at a constant rate.

temperature (°C)

4
100 —
90
80
70
60 —
50+
40
30
20
10

0

A

RN

I I I I I I I I —> energy removed (kJ)
50 100 150200 250 300 350 400 450 500

Figure 1

a. What happens to the substance when it reaches 70°C? 1 mark

b. Calculate the latent heat of fusion of the substance. 2 marks

J kg

-1

c. Calculate the specific

heat capacity of the substance when it is a liquid. 2 marks

Tke ' K

1

12
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Question 3 (4 marks)

A system undergoes the following process:
Step 1: The system absorbs 70 J of heat while 35 J of work is done on it.
Step 2: The system absorbs 35 J of heat while performing 70 J of work.

a. Calculate the change in internal energy for the overall process. 3 marks

b. State whether there has been an increase, decrease or no change in the internal energy
of the system. 1 mark

Question 4 (2 marks)
Aldebaran is a red giant star with a surface temperature of 3900 K.

Calculate Aldebaran’s peak wavelength in nanometers.

nm

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA 2020.FM 13
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Question 5 (4 marks)
a. Explain how greenhouse gases in the atmosphere absorb and re-emit infrared radiation,
contributing to the natural greenhouse effect. 2 marks

b. Explain how greenhouse gases produced by human activity, such as burning fossil fuels,
contribute to the enhanced greenhouse effect. 2 marks

Question 6 (2 marks)

Lead-210 emits a beta particle to become bismuth-210. Bismuth is an excited nucleus, denoted by
an asterisk (*), and it goes on to emit a gamma ray.

Complete the decay equation below.

210,,.
*
83B1 —

14 PHYU12_QA 2020.FM Copyright © 2020 Neap Education Pty Ltd
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Question 7 (11 marks)

Carbon-14 is a naturally occurring radioactive isotope of carbon. The half-life of carbon-14 is approximately
5700 (x 40) years. Carbon-14 undergoes beta decay to form the stable isotope nitrogen-14.

a. Write a decay equation for carbon-14 into nitrogen-14. 3 marks

b.  Complete the table below by filling in the missing values. Round the percentages to

one decimal place. 3 marks
Years from |, 5700 | 11400 39 900
present
%4 c 100.0
% 4N 0.0
c. On Figure 2 below, sketch one curve showing the percentage of parent carbon-14

versus years, and one curve showing the percentage of daughter nitrogen-14 versus years. 4 marks

percentage (%)

A
100.0

90.0 —
80.0
70.0
60.0 -
50.0
40.0
30.0
20.0

10.0
0.0

| 1 1 I I T T > years
5000 10000 15000 20000 25000 30000 35000 40000

Figure 2

d. When the percentage for carbon-14 falls below 0.1%, it becomes very difficult to detect.

After approximately how many half-lives will the carbon-14 in an organic material become
difficult to detect? 1 mark

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA 2020.FM 15
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Question 8 (7 marks)

A lithium-7 nucleus consists of three protons and four neutrons. The table below shows the masses

of a proton, neutron and lithium-7 nucleus.

Particle

Mass

proton

1.6726 x 107" kg

neutron

1.6749 x 107" kg

lithium-7 nucleus

1.1650 x 1020 kg

a. Show that the lithium-7 nucleus is lighter than the sum of three protons and four neutrons

by an amount of 6.7400 x 102 kg. 3 marks
b. State what happens to the difference of mass indicated in part a. 1 mark
c. Calculate the energy released due to the mass difference. 3 marks

MeV

16
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Question 9 (6 marks)

a. A student set up a circuit as shown in Figure 3.

100 Q

200 Q
60V —_—_——

300 Q (V)
A
&)

Figure 3
State the effective resistance, ammeter reading and voltmeter reading for the circuit
shown above. 3 marks
Ryp= Q
Iammeter = mA
Vvoltmeter = \

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA_2020.FM 17
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b.  The same student set up a circuit as shown in Figure 4.

60V

n
&)

200 Q

3000 (V)

Figure 4

State the effective resistance, ammeter reading and voltmeter reading for the circuit

shown above.

3 marks

Rp= Q
ammeter mA
Vvoltmeter = \

18
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Question 10 (8 marks)

Amy is choosing between two new electrical components: component X and component Y. She has
obtained a graph of their current—voltage (I-V) characteristics as shown in Figure 5.

current (mA)
A
100 — component X

90
80
70
60 —
50
40
30 — component Y
20
10

| | | 1 1 1 1 1 I —> voltage (V)
1.0 20 30 40 50 60 70 80 9.0 100

Figure 5

a. Circle the component that is ohmic and explain your choice. 2 marks

component X component Y

b. Components X and Y are connected in parallel with an 8 V DC power source.

i. Determine the current through component Y. 1 mark
A

ii.  Determine the current through component X. 1 mark
A

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA 2020.FM 19
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iii. Determine the effective resistance of the circuit if components X and Y are connected
in parallel. 4 marks

20 PHYU12_QA 2020.FM Copyright © 2020 Neap Education Pty Ltd
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Question 11 (3 marks)
In Australia and New Zealand, metal toasters are required to have earth wires that are permanently

connected to the metal case of the toaster.

a. State a hazard of a metal toaster that does not have an earth wire connected
to the metal case. 1 mark

b. Explain how your answer to part a. could result from the absence of an earth wire
connected to the metal case. 2 marks

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA_2020.FM 21
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Question 12 (15 marks)

A graph demonstrating how velocity varies with time for an object travelling in a straight line is shown
in Figure 6. Travelling East is positive in direction.

-1
velocity (m's )

A
20.0
I
15.0 - : i
I
10.0 I !
| |
|
5.0 : :
0 T T : T T T T T T > time (s)
50 20 40 6.0 80 100 129 14.0 16.0 18.0 20
=Y | ]
~10.0 1 : :
I I
—15.0 : :
—20.0 b 4
Y
Figure 6
a. What is the object’s velocity 3.0 s after the objects starts its motion? If the direction
is not applicable, write NA in the answer box. 2 marks
-1
ms
b. What is the object’s acceleration 12.0 s after the object starts its motion? Show your
working. If the direction is not applicable, write NA in the answer box. 3 marks

22
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c. What distance does the object travel in the first 24.0 s of its motion? Show your working.

If the direction is not applicable, write NA in the answer box. 4 marks
m

d.  What is the object’s final displacement? Show your working. 2 marks
m

e. On the grid provided below, draw a graph of acceleration versus time for the object’s
motion. Include axes labels and an appropriate scale and unit for each axis. 4 marks

Copyright © 2020 Neap Education Pty Ltd PHYU12 QA 2020.FM 23



VCE Physics Units 1&2 Trial Examination Question and Answer Booklet

Question 13 (4 marks)

Four Physics students are pulling ropes in a four person tug-of-war, as shown in Figure 7.
The students pull their ropes with the following amounts of force:

* Mackenzie pulls her rope with a force of 220.0 N.

* Mia pulls her rope with a force of 210.0 N.

» Zac pulls his rope with a force of 200.0 N.

* Jack pulls his rope with a force of 180.0 N.

Mackenzie (220.0 N)
N

Jack (180.0N) W E Mia (210.0 N)

S
Zac (200.0 N)

Figure 7

a. Draw a vector diagram showing the net force (F ;) at the centre of the ropes. 1 mark

b. What is the magnitude and direction of the net force (F, ) at the centre of the ropes?

Show your working. 3 marks
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Question 14 (6 marks)

Zixuan pushes two large boxes to the right with a force of 300.0 N along a smooth surface, as shown
in Figure 8. Ignore the effects of friction.

300.0 N
B=40kg
A=20kg
Figure 8

a. What is the magnitude of the acceleration of the boxes? Show your working. 2 marks

-2

ms

b.  Calculate the magnitude of the force on box B by box A (F, . p)- Show your working. 2 marks

N

c. Calculate the magnitude and direction of the force on box A by box B (Fp . 4)- Show

your working. 2 marks

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA 2020.FM 25
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Question 15 (5 marks)
The pulley system shown in Figure 9 is set up with a 4.0 kg block on one side and a 5.0 kg block on the other
side, connected with fishing wire. The two blocks are held stationary and then released to move.

4.0kg 5.0kg

Figure 9
a. Calculate the acceleration of the 4.0 kg block. Include a direction in your answer. Show
your working. 3 marks
2
ms
b. Calculate the tension in the fishing wire. Show your working. 2 marks
N
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Question 16 (9 marks)

Kegan is sliding down a slide inclined at 30.0° to the ground, as shown in Figure 10. There is a constant

frictional force of 100.0 N that acts on Kegan. Kegan has mass of 80 kg.

St e St grassa - L e - o
Figure 10
a. On Figure 10, sketch and label the forces acting on Kegan. 3 marks
b. What is the magnitude of the normal force acting on Kegan? Show your working. 2 marks
N
c. What is the magnitude of the net force acting on Kegan? Show your working. 2 marks
N
Copyright © 2020 Neap Education Pty Ltd PHYU12_QA_2020.FM 27
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d. What is the magnitude of Kegan’s net acceleration? Show your working. 2 marks
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Question 17 (4 marks)

‘Sprung floors’ are used in sport halls. They use simple coil springs to absorb shock and reduce injuries.
The force (F) versus compression (Ax) graph of a sprung floor is shown in Figure 11.

force

8.0 1
7.0
6.0 —
5.0
4.0
3.0
2.0
1.0+

A

(kN)

0.0

a. Show that the spring constant is 50 000 N m .

| | | | | | | | | |
1.0 20 3.0 40 50 6.0 7.0 80 9.0 10.0

Figure 11

1

» compression (cm)

2 marks

b.  Calculate the elastic potential energy stored in the sprung floor when it is compressed

by 5.0 cm.

2 marks

Copyright © 2020 Neap Education Pty Ltd PHYU12_QA_2020.FM
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Question 18 (12 marks)

Kelly and Samasidh are investigating Newton’s second law. In their experiment, a falling mass pulls a cart
that is connected to it via a pulley, as shown in Figure 12. The total mass of the cart and falling mass
is recorded with its corresponding acceleration. A motion sensor is used to record the cart’s acceleration.

The experiment is repeated several times; the falling mass is kept constant.

cart

mass
Figure 12
a. The results of Kelly and Samasidh’s investigation are shown in the table below.
Fill in the two missing entries in the table below. 2 marks
Total mass (kg) Acceleration (m s_2) 1 )
total mass
0.500 3.9 2.0
0.750 2.7
1.000 2.0 1.0
1.250 1.6 0.8
1.500 1.3 0.7
1.750 1.1 0.6
b. In the table below, identify the variables in this experiment. 3 marks
Classification Variable
controlled
dependent
independent

30
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c. Using the data provided in the table in part a.: 3 marks
. lot a graph of acceleration versus ——
p grap total mass
. draw a line of best fit
. include a unit for the horizontal axis.

. -2
acceleration (ms )

A
4.0+

3.5
3.0+
2.5
2.0
1.5
1.0
0.5

1
0.0 | I | > total mass ( )
0.5 1.0 1.5 2.0

d. Find the gradient of the line of best fit. Show your working. 2 marks

e. Given the gradient calculated in part d., what is the magnitude of the constant force
applied? Show your working. 2 marks

END OF QUESTION AND ANSWER BOOKLET
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FORMULAE

specific heat

0 =mcAt

latent heat

O=mL

Wien’s law

A T=29%10" mK

Stefan—Boltzmann law

first law of thermodynamics O=AU+W
mass—energy equation E =mc

power Pzgor =—Avl;=%orP=Fv
electrical charge o=1It

electrical work W=0V

voltage V=IR

power P=VI

resistors in series Rr=R,+R,...

resistors in parallel

11,1
Ry R, R

velocity; acceleration

V= a=—

Ax Av
At’ At

equations for constant

v=u+at

2
S=ut+ -at

2

acceleration v2 _ u2 +2as
s= l(v + u)t
2
Newton’s second law YF=ma
gravitational potential energy £ AR
near the surface of Earth §=msg
. 1 2
kinetic energy Ek = Emv
mechanical work W=Fs
ower P= w = AE
P At At

PHYU12_FS_2020.FM
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Hooke’s law for an ideal spring F =—kAx
elastic potential energy Es = %ksz
torque t=Fxr
momentum p=my
impulse I=Ap
efficiency efficiency (%) = Sseiul energy output
energy input
DATA
speed of light in vacuum = 3.0 x 10° ms™
1eV=16x10"17
acceleration due to gravity, g =9.8 m 7
PREFIXES
p = pico = 1072 n=nano=10" P = micro = 10°° m = milli = 10~
k = kilo = 10° M = mega = 10° G=giga= 10° t = tonne = 10° kg
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Neap

Trial Examination 2020

VCE Physics Units 1&2

Written Examination

Multiple-choice Answer Sheet

Student’s Name:

Teacher’s Name:

Instructions

Use a pencil for all entries. If you make a mistake, erase the incorrect answer — do not cross it out.

Marks will not be deducted for incorrect answers.

No mark will be given if more than one answer is completed for any question.

All answers must be completed like this example:

(a] B [c] []

Use pencil only

1 [a] [e] [e] [o]] | 11 [a] [&] [¢] [p]
2 [a] [8] [c] [o]| | 12 [a] [&] [c] [p]
3 [a] [] [c] [o]] | 13 [a] [e] [c] [p]
4 [a] [] [c] [o]| | 14 [a] [e] [c] [p]
5 [a] [8] [c] [o]] | 15 [a] [e] [c] [D]
6 [a] [8] [c] [o]] | 16 [a] [B] [c] [p]
7 [a] [8] [c] [o]] | 17 [a] [&] [c] [p]
s [a] [g] [c] [p]] | 18 [a] [e] [c] [P]
o [a] [8] [c] [o]] | 1o [a] [e] [c] [p]
10 [a] [8] [c¢] [o]] | 20 [a] [] [c] [p]
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