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VCE Physics Unit 1 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 52

Question 1
The term(s) for the transfer of thermal energy through a liquid or gas through flow is

A.  conduction.
B.  convection.
C. radiation.
D

convection and radiation.

Question 2

A student places a heating element and a paddle-wheel apparatus in an insulated container of water,
as shown in the diagram below.

( > I_D_EL‘ heating

coil
insulated // \\

container

water WW

paddle-wheel |

apparatus _l/

N\ =

The internal energy of this system increased by 1125 J when it absorbed 840 J of heat.

Which one of the following statements is correct?
A.  285] of work was done on the system.

B 285 J of work was done by the system.

C. 1965 1] of work was done on the system.

D 1965 J of work was done by the system.
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Question 3

The Sun is a yellow-white star with a peak intensity of about 0.5 um. It is known that
Owien =2.9%107> mK.

Using Wien’s Law, what is the temperature of the surface of the Sun?

A.  58x10°°C
B. 55x10°°C
C. 58x10°°C
D. -27x10°°C
Question 4

The charge of one electron is —1.6 x 107" coulombs.

The number of electrons needed to make one coulomb of charge is approximately

A 16x107"
B. 63x107"
Cc. 16x10"®
D. 63x10"
Question 5

A current of 4.0 A flows across a heating element for two minutes and 28.8 kJ of heat energy is produced.

The potential difference across the heating element is closest to

A.

B
C.
D

0.060 V
36V
60V
3600 V

Copyright © 2022 Neap Education Pty Ltd PhyU1_QB_2022 3
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Question 6

A supply voltage, V, is connected to a voltmeter, a switch and three resistors, as shown in the diagram
below. The three resistors have the same resistance.

Vbattery
|
| |
R R,
I B
®

—

R,

Assume the internal resistance of the battery is negligible.

What are the readings on the voltmeter when the switch is open and when the switch is closed?

Voltmeter reading when the switch

Voltmeter reading when the switch

is open is closed
A. 0 % the voltage of the battery
1
B. 0 5 the voltage of the battery
1 1
C. 5 the voltage of the battery 3 the voltage of the battery
1 1
D. 5 the voltage of the battery 5 the voltage of the battery
4 PhyU1_QB_2022 Copyright © 2022 Neap Education Pty Ltd
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Question 7

A variable resistor and a forward-biased blue LED are connected in series to a 12 V battery, as shown
in the diagram below.

12V —— variable resistor

/N blue LED

The characteristics of the blue LED are shown in the following graph. The blue LED operates at full
brightness with a current of 150 mA.

current (mA)
A

200 T

150 1

100 +

80

_

< T T T T T —> voltage (V)
-2 -1 0 1 2 3 4

For the blue LED to operate at full brightness, the resistance of the variable resistor must be

A. 60x107%0Q
B. 80x10°Q
C. 60x10'0Q
D. 80x10'Q
Question 8

A radioactive source has a half-life of 25 s.

How long will it take for approximately % of the source to decay?

A.

B
C.
D

22's
50s
75s
200 s

Copyright © 2022 Neap Education Pty Ltd PhyU1_QB_2022 5
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Question 9

A uranium-238 nucleus undergoes a series of decays to produce nucleus X, as shown in the following
series decay graph.

mass number
A

342

238

234

230

226

222 » number of protons
88 8 90 91 92

Which one of the following correctly shows the final type of decay and the name of nucleus X?

Final type of decay Nucleus X
A. a thorium-140
B. a thorium-230
C. )i thorium-140
D. Jij thorium-230

Question 10
The following four events occurred in the earliest moments of the universe over 13.8 billion years ago.

1. stable atoms formed

2. nuclear fusion began

3. elementary particles such as quarks formed
4. rapid inflation occurred

Which one of the following correctly orders the events from earliest to latest?

A, 3,421
B. 4,321
C. 1,2,3,4
D 2,3,1,4

END OF SECTION A
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SECTION B

Answer all questions in the spaces provided.

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

Instructions for Section B

Question 1 (8 marks)

A 250 g sample of an unknown substance was heated. The sample was initially a solid. Figure 1 shows
the temperature versus heat added graph for the sample.

temperature (K)

A
360
340 /
320 /
300 /
280
260 /
240 /
220 /
200
S
N > heat added (kJ)
50 100 150
Figure 1
a. What is the melting point for the sample in degrees Celsius? Show your working. 2 marks
°C
b. What happened to the substance when it reached 360 K? 2 marks
Copyright © 2022 Neap Education Pty Ltd PhyU1_QB_2022 7
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c. Calculate the latent heat of fusion for the sample. Show your working. 2 marks

-1

J kg

d.  Calculate the specific heat capacity of the substance when it is a liquid. Show
your working. 2 marks

Tke 'K

8 PhyU1_QB_2022 Copyright © 2022 Neap Education Pty Ltd
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Question 2 (6 marks)

A Bunsen burner is used to convert a 500 g sample of liquid ethanol into a gas at 78°C. The ethanol sample
is initially at room temperature (25°C). The following data for ethanol is known.

Data
specific heat capacity 25%10°) kg_1 K
latent heat of fusion 11x10°J kg_1
latent heat of vaporisation 85x10°J kg_1
melting point —114°C
boiling point 78°C

Assume that the heat contributed from the surroundings is negligible.

a. Calculate the minimum amount of heat energy required by the Bunsen burner
to change the temperature. Show your working. 2 marks

b.  Calculate the minimum amount of heat energy required to change the state

of the ethanol liquid. Show your working. 2 marks
J
c. Calculate the total minimum amount of heat energy required to convert the ethanol
liquid at 25°C to ethanol gas at 78°C. Show your working. 2 marks
J

Copyright © 2022 Neap Education Pty Ltd PhyU1_QB_2022 9
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Question 3 (4 marks)

In an experiment, an iron cube of very high purity was heated to 85.0°C. It was then dropped into 200 g
of water at 25.0°C. The final temperature of the mixture is 26.6°C. The following data is known.

Data

¢ 42x10° kg ' K

water

c

45%x10* ke K

iron

Calculate the mass of the iron cube, correct to the nearest gram. Show your working.

Question 4 (3 marks)

Consider the absorption and emission of electromagnetic radiation at Earth’s surface.

a. Circle the correct words to complete the following statement. 2 marks

Radiation absorbed by Earth’s surface has a ( longer / shorter ) wavelength than
radiation emitted by Earth’s surface, which has a ( higher / lower ) frequency.

b. Only a very small percentage of radiation emitted by Earth reaches space.

What happens to the majority of the radiation emitted by Earth? 1 mark

10 PhyU1 QB 2022 Copyright © 2022 Neap Education Pty Ltd
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Question 5 (10 marks)
An ammeter and voltmeter are connected across a variable supply. Figure 2 shows the current versus
voltage graph for resistors A and B.

current (mA)

A
800
700
600 _ resistor A
500 resistor B
400

300

yd
200 /
3

100

> voltage (V)
1.0 20 3.0 40 50 6.0

Figure 2

a. Is resistor A or resistor B ohmic? Explain your answer. 2 marks

Resistors A and B are connected to a variable DC supply, as shown in Figure 3. The two resistors are
connected in series. The voltage drop across resistor A is 2.0 V.

Ly

A B
Figure 3
b.  What is the magnitude of the current flowing through resistor B? Explain your answer. 2 marks
mA

Copyright © 2022 Neap Education Pty Ltd PhyU1 QB 2022 11
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Resistors A and B are then connected in parallel, as shown in Figure 4. The potential difference across

resistor A is 2.0 V.
e

—L

B

Figure 4

c. Calculate the current flowing through the variable DC supply. Show your working. 3 marks

mA

d. Calculate the total resistance of the circuit. Show your working. 3 marks

12 PhyU1_QB 2022 Copyright © 2022 Neap Education Pty Ltd
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Question 6 (4 marks)

Figure 5 shows a combination circuit consisting of four resistors and a 12.0 V DC supply. The current
flowing through the 4.0 Q resistors is 1.0 A.

120V __

Figure 5

Calculate the value of the unknown resistor. Show your working.

Copyright © 2022 Neap Education Pty Ltd PhyU1 QB 2022 13



VCE Physics Unit 1 Trial Examination Question and Answer Booklet

Question 7 (6 marks)
The characteristics of a light-dependent resistor (LDR) are shown in Figure 6.

resistance (kQ2)
A

4.0

3.0

2.0 \

1.0

\
0.0 » light intensity (lux)

0.0 10.0 20.0 30.0 40.0 50.0

Figure 6

The LDR and a fixed resistor, R, are connected in a circuit, as shown in Figure 7.

120V __

ELDR v

out

Figure 7

a. Assume that the magnitude of V  is 3.0 V when the light intensity is 10 lux.

Calculate the resistance of resistor R. Show your working. 3 marks

kQ
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b. Assume that the potential difference across the LDR is 1.2 V and the resistor is fixed.

Calculate the light intensity. Show your working.

3 marks

lux

Copyright © 2022 Neap Education Pty Ltd
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Question 8 (7 marks)

A school staffroom has a kettle rated 240 V, 1600 W. It is used for approximately 90 minutes a day,
five days a week.

a. How many kilowatt hours of energy are being transferred each week? Show
your working.

2 marks
kWh
b.  The electricity bill for the kettle was $32.51. The tariff per kilowatt hour is 25 cents.
How many weeks was the bill charging for? Show your working. 2 marks
weeks
c. The circuit supplying the kettle has a 10.0 A fuse.
Will the kettle blow the fuse when operating normally? Support your answer
with calculations. 3 marks
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Question 9 (3 marks)
A radioactive nucleus decays to form plutonium-239 and a beta particle, as shown in the following
decay equation.

A 239 0
ZX —> 94Pu+ —lﬂ

a. What are the values of A and Z? 2 marks
A =
Z =

b. Identify element X in this equation. 1 mark

Copyright © 2022 Neap Education Pty Ltd PhyU1 QB 2022 17
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Question 10 (8 marks)

A Geiger counter was used to measure the decay of a sample of an unknown radioisotope over a period
of 10 minutes. The results are shown in Table 1.

Table 1
Time (min) Activity (counts per minute)
0.0 499
1.0 251
2.0 123
3.0 63
4.0 30
5.0 14
6.0 6
7.0 3
8.0 2
9.0 2
10.0 1
a. On the axes provided below, plot the activity versus time graph for the sample. 4 marks
A

\J

18
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b. What is meant by the term ‘half-life’? 1 mark
c. Use the graph plotted in part a. to determine the half-life of the unknown radioisotope. 1 mark
minutes
d.  What is the activity expected to be at 150 seconds? Show your working. 2 marks
counts per minute
Question 11 (4 marks)
Complete Table 2.
Table 2
Radiation Mass (amu) Charge (C) Speed Ionising ability
a +2 10% of ¢
5 1
1800
Y low
Copyright © 2022 Neap Education Pty Ltd PhyU1 QB 2022 19
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Question 12 (9 marks)
A typical stimulated nuclear fission reaction is shown in the equation below.
23U+ in—> 28U 5 ¥Ba+¥X+Yln
a. What are the values of Y and Z? Show your working. 4 marks
Y =
Z =
b. Identify element X in this equation. 1 mark

C. Assume that 160 MeV is released in the fission reaction.

Calculate the mass defect. Show your working. 4 marks
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Question 13 (8 marks)
The energy levels of a hydrogen atom are shown in Figure 8.

energy (eV)
A
13.6 ionisation energy
13.2 n=>5
12.8 n=73
C |D
12.1 n=2
A |B
10.2 n=1
E
0 n=0 ground state
Figure 8
a. i. Which arrow (A-E) corresponds to an absorption of a photon of energy 2.6 eV?
Use a calculation to support your answer. 2 marks
ii. Which arrow (A—E) corresponds to an emission of photon energy of 4.64 x 107 52
Use calculations to support your answer. 3 marks
Copyright © 2022 Neap Education Pty Ltd PhyU1 QB 2022 21
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b. Is arrow E possible? Explain your answer. 3 marks

END OF QUESTION AND ANSWER BOOKLET
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PHYSICS FORMULAS

specific heat O =mcAt
latent heat QO=mL
Wien’s law Amax] =2.9x 10~ mK

P =oT* where Stefan—Boltzmann constant

Stefan—Boltzmann law
c=567x10"8 wm™2 K*

first law of thermodynamics AU =Q0-W
mass—energy equation E =mc>
power P=£ or P=Z=£ or P=Fy
t At At
electrical charge O=1It
electrical work W =0V
voltage V =1IR
power P=VvI
resistors in series Rr=R, +R, ...
o Lo
resistors in parallel Rr R, Ry "
. 1
efficiency efficiency (%) = usefu ener“?’y output x100
energy 1nput
Data
speed of light in a vacuum c=30x10"ms"
15Y 1.6x 1077
charge on the electron e=16x10"7C
Prefixes/Units
p = pico = 1072 n=nano=10" L = micro = 10° m = milli = 107
. 3 6 . 9 3
k =kilo=10 M =mega =10 G=giga=10 t=tonne = 10" kg
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Periodic table of the elements
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AW DN

-
o

B EE S ESHE | EED
(=] [=]|[=] | [=]| (=] [=] | [ ][] [ 2] [=]
[o]|[e]|[e]|[e]|[e]|[e]|[]|[e]|[o]|[e]
[e]|l=l|[=]|l=][=]|[=] [=]|[=] [=]|[=]
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