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VCE Physics Unit 3 Trial Examination Question and Answer Booklet

SECTION A — CORE

Instructions for Section A
Answer all questions in this section in the spaces provided. Write using black or blue pen.
Where an answer box has a unit printed in it, give your answer in that unit.
Where answer boxes are provided write your final answer in the box.
In questions worth more than one mark appropriate working should be shown.
You should take the value of gto be 10 m s2.

Areas of study Page
Motioninoneand tWo diMENSIONS. . . .. ..ottt e et e e e e 3
Electronicsand photoniCS . . .. ..ot e e e 12
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Area of study 1 — Motion in one and two dimensions

Question 1 (8 marks)

To assist him in understanding the physics of motion of objects under the influence of gravity, Galileo
Galilei used small metal balls running down grooved inclined planesto ‘ slow the effect of gravity down’.
One such inclined plane of length 2.0 m is shown in Figure 1. Assume resistance effects are negligible and

that the metal ball is released from rest.
/ 20m /

0
Figurel
a. Calculate the angle 6 (in degrees) required to make the accel eration down the grooved
inclined plane exactly 1.0 m s2. 2 marks
b. Calculate how long it takes the metal ball to roll down the 2.0 minclined plane. 2 marks
s
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C. Galileo Galilei replaced his metal ball of mass M with one of mass 2M but kept all the other
parameters in his experiment the same.

Theratio of the time taken for the ball of mass 2M to roll down the inclined plane compared

to the time taken for the ball of mass M to roll down the planeis 2 marks
A. 2:1

B. .J2:1

C. 1:1

D 1:2

d.  Gdlileo Galilei then used his original metal ball of mass M but changed the length of his
inclined plane to 4.0 m, while keeping the other parametersin his experiment the same.

The ratio of the time taken for the ball of mass M to roll down the inclined plane of
4.0 m compared to the time taken for the ball of mass M to roll down the inclined plane

of 20mis 2 marks
A. 4:1

B. 2:1

C. J2:1

D 1:1
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Question 2 (6 marks)

A car of mass 1500 kg is pulling atrailer of mass 500 kg to the right as shown in Figure 2. The frictional

force acting on both the car and the trailer is 1.0 N per kg.

Figure2
a. Cd culate the magnitude of the engine force required to move the car and thetrailer at a
constant velocity. 2 marks
N
b. Cadlculate the tension in the tow bar between the car and the trailer. 2 marks
N
C. The car now accelerates with an acceleration of 3.0 m 5_2.
Calculate the tension in the tow bar between the car and the trailer for this situation. 2 marks
N
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Question 3 (7 marks)

In archery the target is a distance of 90 m from the archer (Figure 3). The speed of the arrow at the highest
pointis45m s, The arrow islaunched at an angle 6 from the horizontal. Assume the arrow hitsthe bull’s
eyewhich is at the same level as the shot arrow.

target
(not to scale)
Figure 3
a. How long isthe arrow in the air? 1 mark
S
b. Cdlculate the angle 8 from the horizontal at which the arrow |eaves the bow. 3 marks
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C. The arrow leaves the bow at a height of 1.8 m above the ground.

Calculate the maximum height that the arrow is above the ground on its journey from the
bow to the target. 3 marks
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Question 4 (5 marks)

A conica pendulum is set spinning as shown in Figure 4. The radius, r, is 0.5 m, the mass, m, is 2.0 kg and
the speed of the massis4 m st

Figure4

a. Cadlculate the angle 6 (in degrees). 3 marks

b. Calculate the tension in the string. 2 marks
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Question 5 (4 marks)

A roller coaster of total mass (with passengers) 500 kg is going at a speed of 18 km h ™ at the top of
the ride, as shown in Figure 5. Assume frictional forces are negligible and that the bottom represents

ground level.
top
O O
h
bottom
4
Figure5
a.  Which of the following statements is true concerning the potential energy (PE) and the
kinetic energy (KE) at the top and the bottom of the roller coaster ride? 1 mark
A.  PErop=KEgorTOM
B.  KEqop *PErop=KEgorTOM
C. KErgp +PErop=KEgorrom * PEgorToM
D none of the above
b. If the speed at the bottom of the ride is 180 km h_l, calculate the height, h, (in metres). 3 marks
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Question 6 (5 marks)

Figure 6 shows the force versus compression graph of two different types of springs used in mattresses

(spring P and spring Q). Each mattress has 20 springs.

A
500 F-----=-=----~ P

250 | -——---

force (N)

0 0.1 0.2
compression (m)

Figure 6
Circlewhich mattressis firmer: that using

springP or  spring Q
Explain your reason for selecting this spring.

\J

2 marks
An 80 kg person sleeps on a bed made with 20 type P springs.
Calculate the total energy stored in the mattress springs. Assume that the weight is spread
evenly over the 20 springs. 3 marks

TEVPHYU3_QA _2014.FM
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Question 7 (5 marks)

The Hubble Space Telescope of mass 11 tonnesis orbiting the Earth at a radius of 6970 km, as shown
inFigure7.

‘. Earth )/
Figure?
a. Calculate the period of orbit (in hours) of the Hubble Space Telescope. 3 marks
hr
b. Calculate the force acting on the Hubble Space Telescope due to the Earth’s gravity. 2 marks
N

END OF AREA OF STUDY 1
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Area of Study 2 — Electronics and photonics

Question 1 (6 marks)

Figure 1 shows a compound electrical circuit made up of a series and paralld combination of resistors.
Thereis potential difference between points A and B.

300
A 100 B
O ——O
60 Q
Figurel
a. Cdlculate the total equivalent resistance of the series and parallel combination of resistors.
Show your working. 2 marks
Q
b. Calculate the voltage drop across the 60 Q resistor if the voltage drop across the 10 Q resistor
is6.0V. 2 marks
V
C. If the current in the 60 Q resistor is |, determine the current in the 30 Q resistor and the
10 Q resistor as some fraction or multiple of 1.
30 Q resistor: 1 mark
10 Q resistor: 1 mark
12
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Question 2 (5 marks)

Figure 2 shows the resistance versus temperature graph for athermistor used as a temperature

control device.

3.0
~ 20 \
£ \
3 \
I
X% N
£ 10 \\
\
0
20 40 60 80 100 120 140 160
temperature °C
Figure2
a. Isthe thermistor alinear or non-linear device? Explain your answer. 2 marks
b. From the graph determine the temperature when the resistance is 1000 Q. 1 mark
°C
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The thermistor is placed in acircuit with avariable resistor as shown in Figure 3. If the voltage drop
across YZ = 6.0 V, abuzzer sounds. The voltage drop across XZ=9.0V.

X Y /\ Z
: —
/
thermistor variable resistor (R )

Figure 3

C. Calculate the minimum value that the variable resistor is required to be set at so that the
buzzer sounds when the thermistor is at atemperature of 20°C.
You must show your working. 2 marks
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Question 3 (6 marks)

Figure 4 shows an oscilloscope trace of the output from a voltage amplifier. Each vertical grid line
shows avoltage of 10 V. The input to the voltage amplifier isan AC signal generator with peak-to-peak

voltage of 500 mV.

4 )
A / T1iov
(VIRR\Vi
- J
Figure4

a. Determine the RM S output voltage of the voltage amplifier. You must show your working. 2 marks

Vv
b. Calculate the gain of the voltage amplifier. 2 marks
C. Explain the concept of clipping as it appliesto amplifiers. 2 marks
15
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Question 4 (6 marks)
Some students are using two different LEDs in an Electronics and Photonics Physics practical.
The two different diodes D, and D, have the characteristic graphs as shown in Figure 5 below.

A A

60 — 60
E E
— 40 = 40
5 5
5 5
° 2 L ° 20
0 ' H‘J' > 0 ' y‘ >
0.5 1.0 15 1.0 2.0 3.0
voltage (V) voltage (V)
Characteristicsof LED D, Characteristicsof LED D,
Figure5

Using the LED D,, the students set up the following circuit shown in Figure 6. The value of Ry is 2 kQ.

Rp
10V T
LED VX Vour
Figure6
a. Calculate the value of the current in the resistor R,. Show your working. 2 marks

mA
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b. The students now place both LEDsiin series with the resistor Rp,.

In the space below, draw the new circuit arrangement. 2 marks

C. Calculate the value of the current in the resistor Rp when both LEDs are in series with the
resistor R. Show your working. 2 marks

mA
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Question 5 (5 marks)

Figure 7 shows the illuminance (lux) versus resistance (kQ) graph for an LDR that is placed in series with
a10kQ resistor in acircuit asshownin Figure 8. Vp = 12.0V and Vg = 0 V. The LDR is used in acircuit
that automatically turns the lights on when the external lighting is too dim.

1000
g 100 T
8
8 ~
g 10 M
1
0.1 1 10 100
illuminance (lux)
Figure7
P \4\‘ Q R
O— O —O
)
LDR 10 kQ resistor
Figure8
a. Explain what the acronym LDR means. 1 mark
b. Calculate VF,Q when the illuminance is 6 lux. 2 marks
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C. The illuminance in the room goes down to 0.2 lux. For the lights to come on, VF>Q >105V.

Determine whether the lights will come on when the illuminance in the roomis 0.2 lux.
Show calculations to support your answer. 2 marks

END OF AREA OF STUDY 2
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SECTION B — DETAILED STUDIES

Instructionsfor Section B

Select one of thefollowing Detailed studiesand answer all questionswithin that Detailed study in pencil
on the answer sheet provided for multiple-choice questions.

Show the Detailed study you are answering by ticking the matching box on your multiple-choice
answer sheet.

Choose the response that is correct for the question.

A correct answer scores 2, an incorrect answer scores 0.

Markswill not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.
You should take the value of g to be 10 m s2.

Detailed study Page

Detailed study 2: Materialsand thelr USEINSITUCIUNES . . . .. oottt et 21

Detailed study 6: Sound

20

TEVPHYUS_QA 2014.FM Copyright © 2014 Neap



VCE Physics Unit 3 Trial Examination Question and Answer Booklet

Detailed Study 2 — Materials and their use in structures

Use the following information to answer Questions 1-3.

The stress—strain relationships for three different materials under tension, X, Y and Z, are as shown in the
stress versus strain graph in Figure 1.

G A X

Y
™

Figurel

Question 1

Which of the following statements best describes the ultimate tensile strength properties of
materials X and Z7?

A. Xhasabout half the ultimate tensile strength of Z.

B X has the same ultimate tensile strength as Z.

C. Xhasabout twice the ultimate tensile strength of Z.

D cannot be determined from the information in the graph

Question 2

Which one of the three different materials under tension, X, Y or Z, ismost likely to be brittle?
A, X

B. Y
C. Z
D cannot be determined from the information in the graph

Question 3

Which of the following best describes the rd ative toughness of the three different materials X, Y and Z from
toughest to least tough?

A. X>Y>7Z
B. Z>X>Y
C. X>Z>Y
D. Y>Z>X
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Use the following information to answer Questions 4 and 5.

A painting of mass 20 kg is hung from a point P by awire of cross-sectional area 5 mm>.

The wire makes an angle of 6° with the horizontal as shown in Figure 2. Thetension inthewireis 174 N.

P
90 (o]

not to scale
Figure 2

Question 4

Theangle 6° is closest to

A. 35°

B. 45°

C. b50°

D. 55°

Question 5

Thetensile stress o in the wireis closest to

A. 35 Pa

B. 870Pa

C. 35kPa

D. 35MPa
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Use the following information to answer Questions 6-8.

The table below details Young's modulus, the ultimate compressive strength and ultimate tensile strength of
a concrete known as formulation C7.

Young’'s modulus for concrete Ultimate compressive strength Ultimate tensile strength
Y) of concrete (0,,) of concrete (o,)
25 GPa 25 MPa 6 MPa

The concreteis made into a square column of cross-sectional area 0.20 m’ (A) and length 3.0 m (L) as shown
in Figure 3. The concrete column supports aload of 10.0 tonne.

A

Figure3

Question 6

The compressive stress in the column when it supports aload of 10.0 tonneis closest to
A. 50Pa

B. 50kPa
C. 500kPa
D 50 MPa
Question 7

A sample cylinder of 0.5 m® is used in testi ng the C7 formulation to destruction under tension. The stress
versus strain graph for concrete under tension is astraight line to the failure point.

The amount of energy (J) required to make the C7 sample cylinder fail under tension is given by

0.5(a,)°
A. >

0.25(a,)°
B. —_Y———

C.  (05(c))Y

D. (0.25(c)%)Y
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Question 8

The engineers who designed the building are concerned about horizontal shear |oads causing the concrete

to crack.
The best solution for this would be to

A. put horizontal stedl reinforcing mesh near the top of the square column.

B put vertical steel reinforcing meshes near the vertical edges of the square column.
C.  put horizontal steel reinforcing mesh near the bottom of the square column.
D

al of the above

Question 9
Figure 4 shows a stone bridge made in the shape of an arch.

ST
SIS

A0

Figure4

Stone is used to make such a bridge because arches require a material that is strong under

A. tensilestress.

B compressive stress.

C.  both tensile and compressive stress.

D shear stress.
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Use the following information to answer Questions 10 and 11.

A 5.0 m long wooden plank of mass 200 kg is supported at ends P and Q as shown in Figure 5 below. A
block (B) of mass of 100 kg is placed 3.0 m from point P.

B
P Q
3.0m 20 m

Question 10

The magnitude of the upward reaction force at point Q is closest to

A. 1000N

B. 1500N

C. 1600N

D 1800 N

The mass B is now moved so that the upward reaction force at point Q is 20% larger than the upward
reaction force at point P.

Question 11
The distance of block B from point P is now
A, 282m
B. 300m
C. 308m
D 3.18 m

END OF DETAILED STUDY 2
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Detailed study 6 — Sound

Use the following information to answer Questions 1 and 2.

A Physicsteacher placesa small lit candle 10 cm in front of aloudspeaker. The loudspeaker is producing a

pure sinusoidal audio sound of intensity 85 dB. The situation is shown in Figure 1.

0

Figurel

Question 1

When the loudspeaker produces sound the candle flame will

A. remain stationary.

B. vibrateverticaly.

C.  vibrate horizontally.

D move steadily to the right.

Question 2

This experiment demonstrates that sound is a/n
A.  transverse wave.

B. longitudinal wave.

C. electromagnetic wave.

D acoustic wave.
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Use the following information to answer Questions 3-5.
A flute can be modelled as a simple pipe that is open at both ends, as shown in Figure 2.

The speed of sound in a concert hall where aflautist isplaying is 334 m s and the fundamental frequency
of the flute is a note of frequency 256 Hz. The length of the fluteisL.

L
Figure2
Question 3
The wavelength of the 256 Hz note is closest to
A. 015m
B. 033m
C. 0.66m
D 1.30m
Question 4
The length of theflute, L, isclosest to
A. 033m
B. 0.66m
C. 130m
D 2.60m
Question 5
The second overtone for the flute will have a frequency of
A. 128 Hz
B. b512Hz
C. 768Hz
D 1024 Hz
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Use the following information to answer Questions 6 and 7.

A beach house near the ocean sits behind a sand dune as shown in Figure 3. The crashing ocean waves
produce sound over the whole audio spectrum: that is, low, middle and high frequencies. Assume no sound
istransmitted to the beach house through the sand dune or the ground.

ocean sand dune person beach house

Figure3

Question 6

Standing outside the beach house you are most likely to hear

A. only the high-frequency sounds made by the crashing ocean waves.

B only the low-frequency sounds made by the crashing ocean waves.

C. only the middle-frequency sounds made by the crashing ocean waves.

D both the high-frequency and the middle frequency sounds made by the crashing ocean waves.

Question 7

The reason that any sounds made by the crashing ocean waves can be heard at the beach house is because of
A.  diffraction.

B. reflection.
C. refraction.
D interference.
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Use the following information to answer Questions 8-9.

A truck produces a sound intensity of 8.0 x 10~ W m™ when measured at a distance of 10 m from
the truck.

Question 8
The sound intensity at a distance of 20 m from thetruck is
A, 16x10°wWm?2

B. 80x10°wWm>
C. 40x10°Wm™
D

20x10°Wm™2

Question 9

The decibd reading of the truck at adistance of 10 mis
A. 89dB

B. 90dB

C. 99db

D 100 dB

Question 10

Which one of the following four transducers does not work on the principle of e ectromagnetic induction
and/or electromagnetic force?

A.  velocity microphone

B moving voice coil microphone
C. piezodectric crystal microphone
D moving voice coil loudspeaker

Question 11
L oudspeakers without baffles usually have avery poor sound quality.

Thisis because a baffle

A.  increases constructive interference of the sound coming from the front and back of the loudspeaker.
B decreases destructive interference of the sound coming from the front and back of the loudspeaker.
C. increasesdiffraction of the sound coming from the front and back of the loudspeaker.

D decreases diffraction of the sound coming from the front and back of the loudspeaker.

END OF QUESTION AND ANSWER BOOKLET
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