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Introduction

Insight's VCE Revision Questions: Physics Units 3 & 4 contains
questions, worked solutions and tips to help you develop
skills for assessment. The questions cover all areas of study in
Units 3 and 4 of VCE Physics. A good habit to implement is to
test yourself by working through this resource. The process of
actively recalling information assists with deeper learning, and
you will be able to compare your answers with the provided
worked solutions.

By using this resource as part of your study regimen throughout
the year, you will be prepared for questions you may encounter
in your end-of-year VCE exam.

We wish you well with your studies.

The Insight Team

VCE Revision Questions: Physics Units 3 & 4
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©" Questions

Unit 3 | Area of Study 1 How do physicists explain

motion in two dimensions?

Note: You can find the formula sheet on the VCAA (Victorian Curriculum and Assessment
Authority) webpage for the end-of-year Physics assessment, https://www.vcaa.vic.edu.au/
assessment/vce-assessment/past-examinations/Pages/physics.aspx .

Use the following information to answer Questions 1 and 2.

A pendulum is allowed to swing freely, as shown in the diagram below.

Question 1

Which one of the following graphs best shows how kinetic energy (E,) changes with
height (Ah)?

Take the bottom of the swing as h = 0 and ignore friction.

A. N B. N
Ek Ek
0 Ah . 0 Ah !
C T D "
Ek Ek
0 Ah . 0 Ah !
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Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

Question 2

At the bottom of its motion, the pendulum (mass 60 g) is found to be moving at 2.3 m s".
Which one of the following best describes the tension in the string at this time?

A. 06N

B. 14N
C. 20N
D. 26N
Question 3

A passenger airliner, with a total mass of 15000 kg, is making a circular horizontal turn at

a constant speed, as shown in the diagram below. The wings are experiencing a net force,
directed towards the centre of the circle, of 125500 N. The circular horizontal turn has a radius
of 690 m.

' r=690 m ,

~ -
-
.....
------
------
__________

Airliner not to scale with circle

Which of the following is closest to the speed of the airliner?

A. 57.8ms™
B. 721 ms”
C. 760ms™
D. 134 ms™

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

Use the following information to answer Questions 1 and 2.

Erica, who has a mass of 55 kg, is seated in the Rocketing Upwards ride, which
- accelerates her initially upwards at a rate of 3.0 m s

Question 1

Which one of the following is the correct magnitude and direction of the force that Erica exerts
on the seat of the ride?

A. 374 N upwards
B. 374 N downwards
C. 704 N upwards
D. 704 N downwards

Question 2

Erica travels from rest at ground level (h = 0 m), then stops at the highest level where
h=20m.

Which one of the following is closest to the work done on her by the ride?
A. 1078 J

B. 10780J
C. 20780J
D 1100 J

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

Question 3

Which one of the following distance—time graphs represents a moving object that is slowing
down to a stop?

A. B.
A A
distance distance
time time
C. D
F' N A
distance distance
time time
Question 4

A circular ring is pulled by three forces, F, =12 N, F, =13 N and F, = 5 N, as shown below. The
net force on the ring is 0 N. The effects of the size of the ring and friction may be considered
negligible.

F

B

Which of the following is closest to the size of 6, the angle between F_ and F_.?
A, 113°

B. 115°
C. 155°
D. 157°

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

Use the following information to answer Questions 1 and 2.

A 12 kg ball is attached to a length of rope with a breaking strength of 750 N.
The ball travels in uniform horizontal circular motion with a radius of 2.3 m, as
shown below.

O dec X S

s ~
7, ~
7’ Y
/ \
/ A Y
/ \
7 \
1 \
1 1
! 1
I 1
1 I
1 I
\ !
\ ,'
Ay —
\ r=2.3m ’
\ /
~ /
~ 4
~
\\\ -
RREEET T " m=12kg

Question 1

The maximum speed of the ball that will not break the rope is closest to

A. 1.2ms™!
B. 6.3ms
C. 12ms™
D. 63 ms™!
Question 2

The ball is already travelling at the maximum speed allowed by the breaking strength of the
rope.

If the speed of the ball is maintained at this value, which one of the following changes will cause
the rope to break?

A. increase the radius of the uniform circular motion
B. decrease the radius of the uniform circular motion
C. increase the breaking strength of the rope
D

decrease the mass of the ball

© Insight Publications VCE Revision Questions: Physics Units 3 & 4



Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

Question 3

A mass, m, is attached to a spring of natural length, /. The mass is allowed to fall under gravity
and the spring reaches maximum extension, as shown below. Air resistance may be ignored.

Before release After release
SR
natural
length, /
v
e e
maximum
mass, m extension
v
mass, m

Which one of the following statements is correct?

A. At maximum extension, the total energy of the mass is the same as that at zero extension.
B. At maximum extension, the kinetic energy of the system is maximum.

C. At zero extension, the total energy of the mass is maximum.
D

At zero extension, the kinetic energy of the system is maximum.

Question 4

An aeroplane is flying at a constant speed in a horizontal circle.

Which one of the following statements best describes the motion of the aeroplane?
A. The net force on the aeroplane is zero because it is moving at a constant speed.
B. The velocity of the aeroplane is constant because it is flying in a horizontal circle.

C. The thrust of the aeroplane’s engines is greater than the air resistance, which provides
centripetal acceleration.

D. The upward lift of the aeroplane’s wings is equal to the force due to gravity on the aeroplane.

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

SET 4

Question 1

Taku and Mina are experimenting with a frictionless air track. A cart (mass M =480 g) is
attached to a falling mass (m = 80 g), using a massless cable. The falling mass is allowed
to free fall under the influence of gravity. The cable runs over a frictionless pulley and air
resistance is negligible.

cart
‘ _ frictionless
M=480¢g pulley
frictionless
air track
m=80g
falling mass

Taku and Mina measure the acceleration of the cart using an onboard accelerometer, the mass
of which is included in the mass of the cart.

Which one of the following is closest to the expected magnitude of the acceleration of the cart?
A. 12ms?

B. 1.4ms>?
C. 1.6ms?
D. 1.8ms>?
Question 2

A group of physics students, Ali, Bobbi, Curtis and Daria, are waiting at a bus stop. They
observe a group of passengers boarding a bus that is heading to a different destination. As
the bus accelerates away from the bus stop, the students notice a few standing passengers
appearing to fall towards the rear of the bus. They discuss their observations.

Which one of the students best describes the physics of the motion of the standing passengers?

A. Al ‘The force of inertia on these passengers caused them to fall
towards the rear of the bus.’

B. Bobbi ‘There is an imaginary force acting on these passengers, making
them fall towards the rear of the bus.’

C. Curtis ‘The bus exerts a backward force on the passengers to make them
fall towards the rear of the bus.’

D. Daria ‘Friction force on the passengers’ feet pulls their legs forward, but
their bodies fall towards the rear of the bus.’

© Insight Publications VCE Revision Questions: Physics Units 3 & 4



8 Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

SETS5

Question 1 (5 marks)

Two boxes, labelled A and B, are stacked one on top of the other in a lift, as shown below. The
mass of box A is 3 kg and the mass of box B is 7 kg. The lift is currently stationary.

Lift
|
= R
- Mass = 3 kg
‘e .,
N
. B
2 Mass = 7 kg
S
a. Calculate the magnitude of the force exerted on box A by box B, and state the
’ direction of the force, using either up or down. 2 marks
-
a' | S
) N direction:
": b. The lift now accelerates down at a = 3.5 m s2,
_ Calculate the magnitude of the force on box B by box A, and state the direction
I of the force, using either up or down. 3 marks

N direction:

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

Question 2 (11 marks)

Loadzafun Park has a ride consisting of a carriage, C1, starting at point P (as shown below),
rolling down a set of smooth, frictionless rails and then colliding with a stationary carriage, C2, at
point Q.

The total mass of carriage C1, including passengers, is 850 kg, and its initial velocity is
3.5ms.

C1
P
9.5m
C2 R
h
o e s T E>Q<; ________
a. What is the velocity of carriage C1 just before it collides with carriage
C2 at point Q? 3 marks

m s

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

The total mass of carriage C2 is 550 kg, and it is stationary prior to carriage C1 colliding with
it. The collision may be considered an isolated collision. After the collision, both carriages stick

together and travel up the rail to point R, where they both come to a halt.

b. Explain what is meant by ‘isolated collision’, stating the necessary condition

for it to occur and the outcome for the momentum of the system. 3 marks

c. Determine the velocity of the combined carriages just after the collision. 2 marks
m s

d. Calculate the height, h, of point R above the level of Q. 3 marks
m

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

Question 3 (5 marks)

A parcel with a mass of 4.5 kg is placed on the roof of a 750 kg car that is travelling at a speed
of 17 m s~ and going around a roundabout with a radius of 8 m. The parcel remains motionless
relative to the roof of the car due to the friction between the parcel and the roof; however, it is

about to begin to slide.
a. Calculate the magnitude of the friction force of the roof of the car on

the parcel. 2 marks
N
b. The car now speeds up to 19 m s,
What is the minimum radius that the car should travel around the roundabout
3 marks

so that the parcel remains motionless relative to the roof of the car?

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

Question 4 (3 marks)

Teng and Sophie are discussing an experiment involving a mass suspended on a spring, as
shown in the diagram below. Initially, the position of the mass is at the natural length of the
spring. The mass is released and allowed to fall freely under gravity and to extend the spring.
At the maximum extension of the spring, the mass stops momentarily prior to it springing back
upwards.

Initial Mass released Maximum extension

Regarding the kinetic energy of the mass as it falls between these two positions, Teng and
Sophie make the following statements.

Teng says, ‘At the halfway point where the force due to gravity on the mass equals the elastic
force of the spring, the kinetic energy of the system reaches its maximum.’

Sophie says, ‘At the halfway point, the majority of the total energy of the system is in the form
of kinetic energy.’

Evaluate their opinions. Detailed calculations are not necessary.

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

SET 6

Question 1 (8 marks)

During crash testing, a 200 kg block is dropped and allowed to swing into an 85 kg crash
test dummy, as shown below.

200 kg

a. If the block falls 2.5 m, how much kinetic energy is delivered to the dummy,
assuming all of the block’s energy is transferred? 2 marks

b. During another crash test, the 200 kg block is dropped from 7.2 m and hits the dummy
at 20 m s'. After the collision, the block and the dummy move off together.

Calculate their velocity immediately after the collision. 2 marks

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

c. Show that this collision is inelastic. 2 marks

d. In another crash test, the 200 kg block is used to break a piece of wood, as shown below.

{
~~-oslb-->» 5 T13m

N

If the block is dropped from 5.0 m, breaks the piece of wood and continues to

a height of 1.3 m, how much energy was used to break the wood? 2 marks

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 1I: How do physicists explain motion in two dimensions?

Question 2 (3 marks)

A 63 g tennis ball is attached to a light string and swung in a circle, as shown below.

cm

O

Use the information provided to calculate the net force acting on the ball. Clearly show each
step of your working.

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 1: How do physicists explain motion in two dimensions?

Question 3 (5 marks)

David stands at the edge of a 6.0 m tall building and wants to kick his soccer ball onto
the roof of the building across the road, as shown in the diagram immediately below.

David % __________

et T
by
\\
~
\\
Y]
N
6.0 m
40m
WV WV
p2 50m N

a. If the ball is kicked horizontally, what is the minimum initial velocity required to
land the ball on the opposite roof? 3 marks

m s

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 1I: How do physicists explain motion in two dimensions? 17

As shown in the diagram immediately below, David leans over the edge of his building and
throws the ball straight up at 4.9 m s'.

o

u=49ms™
David % ]
N SN
6.0m
Vv
b. How fastis the ball moving when it hits the ground? 2 marks e

ms™’ £

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 | Area of Study 2 How do things move without

contact?

SET1

Question 1

Which one of the following diagrams best shows the magnetic field pattern between two

S T
N

i e

Question 2

>
(vvv)/
w

A wire carrying a current into the page is placed in a magnetic field, as shown in the diagram
below.

Which one of the following describes the direction of the force on the wire caused by the
magnetic field?

N
I
N
i
® N

7
N
7

A. upthe page

B. down the page

C. left

D. right

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 2: How do things move without contact? 19

Question 3

Two small spheres hold electric charges of +0.01 mC and +0.03 mC and are placed 60 cm
apart.

Which one of the following best describes the magnitude and direction of the force on each
sphere?

Use k=8.99 x 10° N m? C=.
A. 7.5 N repulsion

B. 7.5 N attraction

C. 7.5 MN repulsion

D. 7.5 MN attraction

Question 4
An electron is accelerated between two plates through a potential difference of 5000 V.

How much kinetic energy does the electron gain from the electric field between these plates?
Ignore relativistic effects.

A. 8.00x107J

B. 5.00x 10~ J i
C. 420x107J 1
D. 1.70x10'5J

Question 5

The three diagrams below, X, Y and Z, represent fields.

[

4

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 2: How do things move without contact?

Which one of the following could correctly identify the field types?

X Y 4
A. | electric magnetic gravitational
B. | gravitational electric gravitational
C. | magnetic gravitational electric
D. | gravitational magnetic electric
: Use the following information to answer Questions 6 and 7. .
An electron gun ejects electrons horizontally at a constant velocity into a vacuum
. chamber. The electrons are deflected with a constant vertical force downwards, so
- that they hit a target that is 39 cm below the horizontal path of the electrons. The
: flight time of the electrons is 2.3 x 10 s.
- F
electron
gun
39 cm
vacuum
chamber Y
target I_
Question 6

Which one of the following is the closest value of the downward acceleration of the electrons?

A. 1.5x10"m s>
B. 1.5x108ms>2
C. 1.5x10°m s>
D. 1.5%x10"”m s>
Question 7

The constant vertical acceleration of the electrons may be caused by

A.

B
C.
D

gravity only.
an electric field only.

a magnetic field only.

either an electric field or a magnetic field.

VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 2: How do things move without contact?

SET 2

Question 1

An electron travelling in a straight line enters a field. The force exerted by the field is
perpendicular to the electron’s original path.

Which one of the following types of fields could achieve this deflection?
A. a gravitational field only

B. either an electric field or a magnetic field

C. an electric field only
D

either an electric field, a gravitational field or a magnetic field

Question 2

Duke is orbiting above the planet Zorb, which has a radius of r, as shown in the diagram below.
He measures the gravitational field strength at an altitude of r above the surface of the planet to
be g=9 N kg.

When Duke’s altitude increases to 2r above the surface, what will be the gravitational field
strength at this new position?

A. g=45Nkg”

B. g=225Nkg"
C. g=4Nkg™

D. g=1Nkg’
Question 3

A metallic object is brought close to the north pole of a bar magnet. The magnetic field of the
magnet exerts

A. an attractive force only.

B. either an attractive force or a repulsive force.
C. arepulsive force only.
D

either no force, an attractive force or a repulsive force.

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 2: How do things move without contact?

Question 4

Which one of the following fields may be described as static and non-uniform?

A. the gravitational field around a point mass

B. the electric field between two parallel plates at a constant potential difference
C. the magnetic field around a solenoid connected to an AC power supply
D

the electric field between two plates connected to an AC power supply

Question 5

The magnetic field lines around the Earth run from the South Pole to the North Pole, as shown
in the diagram below. A current of 1.5 A flows through a wire on the surface of the Earth from

east to west.

The wire will experience a force in the direction of

A. up.

B. down.
C. north.
D. south.

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 2: How do things move without contact?

SET 3

Question 1

Consider two positively charged particles travelling at a constant speed, v. One particle enters
a uniform electric field, with field strength E, between two parallel plates, as shown below (left).
The other particle enters a uniform magnetic field, with field strength B, directed out of the page,
as shown below (right).

®© ©O© 06
B
® — E ® —»
v v ©®© © 06
Electric field Magnetic field

What is the shape of the path of each particle in each of the force fields?

Electric field Magnetic field
A. parabolic parabolic
B. parabolic circular
C. circular circular
D. circular parabolic
: Use the following information to answer Questions 2 and 3.
An alpha particle, which has a +2 charge, is stationary in deep space.
Question 2

Determine the magnitude of the force that the alpha particle exerts on an electron that is
brought to a position 5 pm from it.

A. 115N

B. 1.84x10" N
C. 1.84x102%N
D. 921 x10%N
Question 3

The electron is now removed, leaving the alpha particle on its own.

Which one of the following describes the electric field around the alpha particle?
A. changes with time

B. uniform

C. non-uniform
D

moving

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 2: How do things move without contact?

Question 4

A bundle of 10 wires, each carrying a current of 0.70 A, is placed in a uniform magnetic field.
A straight section of the bundle, with a length of 0.45 m, is entirely within the magnetic field.
The bundle of wire experiences a force of 3.7 mN.

What is the strength of the magnetic field?
A. 117 x10'T

B. 1.17x102T
C. 117 x103T
D. 117x10*T
Question 5

The strength of the gravitational field reduces with distance from Earth’s centre of mass.

What is the gravitational potential, to 3 significant figures, at the peak of Mount Kosciuszko,
which is 6.38 x 108 m from Earth’s centre of mass?

A. 9.79N kg
B. 9.78 N kg™
C. 9.81Nkg"
D. 9.82N kg
SET 4
Question 1

Both the Kosmos-2251 satellite and the Iridium 33 satellite orbit Earth at the same altitude.
Which one of the following statements must be correct regarding the motion of both satellites?
A. The mass of Kosmos-2251 is the same as the mass of Iridium 33.

B. The speed of Kosmos-2251 is the same as the speed of Iridium 33.

C. Both Kosmos-2251 and Iridium 33 orbit Earth along the same orbital path.

D

The relative speeds of the satellites are directly proportional to their relative masses.

Question 2

An electrical field is generated in the space around a point electric charge or between a pair of
plates connected to a DC supply.

Which one of the following statements describes both types of electric field?
A. Their field strength follows the inverse square law.

B. Their field lines point away from the positive charge or plate.

C. Their field strength is uniform.
D

Their field lines point towards the positive charge or plate.

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 2: How do things move without contact?

Question 3
1.5 um
Magnitude of
. ‘ force on charged
sphere is 4.8 mN
Proton Charged sphere

A tiny charged sphere is experiencing a force of 4.8 mN when placed at a distance of 1.5 ym

from a proton (q,,, = 1.6 x 107 C).
What is the amount of charge carried by the tiny sphere?
A. 75x10*C
B. 75x10°C
C. 75x10°C
D. 75%x107C
Question 4
P e
S N S N

Two identical bar magnets are placed in line with each other. Point P is equidistant from the
north pole of the magnet on the left, and from the south pole of the magnet on the right.

Which one of the following arrows best represents the direction of the magnetic field at
point P?

A —>

Ny

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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1)

Question 5

Unit 3 Area of Study 2: How do things move without contact?

® GJ357b

Orbital radius = 5.0 million km
Orbital period = 3.9 days

Gliese 357

Gliese 357 is a star in the Hydra constellation. It has been confirmed that there are three planets
orbiting Gliese. One planet, known as GJ 357 b, orbits at a radius of 5.0 million km with a period
of 3.9 days. Another planet, which is known as GJ 357 d, orbits with a period of 56 days.

Which one of the following is closest to the orbital radius of GJ 357 d?

A.

B
C.
D

27 million km
30 million km
44 million km

72 million km

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 2: How do things move without contact? 27

SETS5

Question 1 (3 marks)

@

The diagram below shows a single point electric charge of +2.0 uC at point A. At point B is a

single point charge of +e. ‘ o5
A A~
B !
® E .
+ 2.0 uC +e
< 60 cm >
a. Use an arrow to show the direction of the force on B due to A. 1 mark
b. Calculate the strength of the electric field due to A at point B.
Use k=8.99 x 10° N m? C2, 2 marks
i
N C-
5
\
b -
© Insight Publications VCE Revision Questions: Physics Units 3 & 4 R
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Unit 3 Area of Study 2: How do things move without contact?

Question 2 (5 marks)

An electron moving at 1.5 x 10’ m s~ to the right passes through a magnetic field of strength
8.0 mT into the page, as shown below.

B=8.0mT

X X X X
v=15%x10"ms™ >< >< >< >< D B
° 7 X X X X

X X X X c

a. Calculate the magnitude of the force that acts on the electron as it moves
through the field. 2 marks

E out of the page

F into the page

b. Using the direction guide A—F shown in the diagram above, which direction best

shows the direction of the force on the electron as it enters the field? 1 mark
c. Calculate the radius of the electron’s path through the magnetic field. 2 marks
m

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications



Unit 3 Area of Study 2: How do things move without contact?
Question 3 (6 marks)

In a distant solar system, a planet is observed orbiting a star. The mass of the star is estimated

to be 2.9 x 10% kg and the planet is believed to have an orbital radius of 1.4 x 102 m about the
star, as shown in the diagram below.

- =

, ~
P R r=14x102%m
D% \\
= \
g \
& \
£ \
4 \
4 \
J \
! \
] |
' I
" M=2.9 x10% kg '
\ ,’
\ ’
3 /
\
\ ol
\
\ 3%
N
~ 7’

S~

a. Calculate the gravitational field strength of the star at the orbital radius of

the planet. 2 marks

N kg™

b. Determine the acceleration of the planet about the star. 1 mark

m s

© Insight Publications VCE Revision Questions: Physics Units 3 & 4



30 Unit 3 Area of Study 2: How do things move without contact?

c. lIsit possible to determine the mass of the planet from the information given
in this question? Give an explanation for your answer. 3 marks

SET 6

Question 1 (4 marks)

Two charges are arranged in a vertical line, as shown in the diagram below. Point X is midway
between the two charges. The charges are fixed in the positions shown and are unable to move.

Q +2.0uC A
1 >
1
! D
: — B

____________ ¢;(___.._____..__..

: c*
!
I
1
I

O -2.0uC

-~ a. On the diagram above, draw an arrow to represent the direction of the electric
field strength at the point X due to both charges. 1 mark

b. Asmall negatively charged sphere is now positioned at X and released.

State the direction (using the direction guide A-D given in the diagram) in which
the sphere would move after it is released. 1 mark
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c. The distance between the two charges is 0.50 m.

Calculate the magnitude of the force acting on each charge due to the presence

of the other charge. 2 marks

Question 2 (3 marks)

The diagram below shows a schematic diagram of a conductor that is completely within a
uniform magnetic field of 0.8 T. The length of the conductor is 12 cm. The magnitude of the
current through the conductor is 0.6 A, in the direction shown on the diagram.

B=08T A B

e 7
g

Determine the size and direction (using the direction guide A—F) of the force acting on the
conductor.

N direction:

© Insight Publications
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Unit 3 Area of Study 2: How do things move without contact?

Question 3 (5 marks)

The diagram below shows a DC motor consisting of multiple loops of wire in a uniform
magnetic field.

a. When the switch is closed, current flows through the loops of wire.

Circle one of the options below to indicate in which direction the loops rotate,
as viewed from the commutator end, and explain your answer. 3 marks

clockwise / anticlockwise / no movement

b. Describe what happens to the current in the loop as the coil rotates past the
vertical position. Explain why this needs to occur. 2 marks

VCE Revision Questions: Physics Units 3 & 4 © Insight Publications
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SET7

Question 1 (6 marks)

In 2015, the NASA probe New Horizons made the closest ever fly-by of the dwarf planet Pluto,
coming within 12500 km of Pluto’s surface.

Mass of probe 410 kg
Mass of Pluto 1.3 x 1022 kg
Radius of Pluto 1200 km

Gravitational constant, G 6.67 x 10~ N m? kg

a. Calculate the strength of the gravitational attraction between Pluto and the
New Horizons probe at an altitude of 12500 km. Use the most appropriate
number of significant figures in your answer. 3 marks

The graph below shows the gravitational field strength above the surface of Pluto.

/]

6.0

5.0

4.0
g (x10° Nkg™)

3.0

2.0

1.0

10 15 20 25
altitude (x 103km)
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Unit 3 Area of Study 2: How do things move without contact?

b. Use the graph on the previous page to calculate the kinetic energy gained by
the probe as it moves from an altitude of 25000 km to 12500 km. Clearly

show all of your working.

Question 2 (8 marks)

3 marks

Electric and magnetic fields can be used to change the speed and direction of motion of
charged particles. The diagram below shows a schematic diagram of an electron gun. The
plates X and Y are used to accelerate electrons emitted from the tungsten filament, and in
region Z a uniform magnetic field is used to direct the beam onto a particular point on the target.

filament

12 cm

—>

region Z

6.3V -L

accelerating voltage = 110 V

mass of electron = 9.11 x 103" kg

charge of electron = 1.60 x 10-° C

i

taraet

a. Calculate the magnitude of the electric field strength between the plates

Xand.

V m!

VCE Revision Questions: Physics Units 3 & 4
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b. The electrons emitted from the filament can be assumed to be initially at rest as
they pass through plate X.

Determine the speed of the electrons entering region Z after being accelerated
by the electric field. 3 marks

m s

c. When the magnetic field in region Z is zero, the electrons strike the target at P.
The beam of electrons is required to be moved to point Q by altering the magnetic
field strength in region Z.

Using your knowledge of magnetic fields and force, explain in which direction

the magnetic field in region Z must be so that the beam of electrons strikes the

target at Q. When describing your chosen direction, use one of up, down, leff,

right, into the page or out of the page. 3 marks

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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SET 8

Question 1 (5 marks)

A metal sphere, labelled S1, carries 8.0 uC of positive charge. The radius of the sphere is not
significant so S1 may be considered as a point charge. A second similar sphere, labelled S2,
but without any charge, is placed at a distance d = 5.8 cm from S1, as shown below.

Both spheres are held in place with perfectly insulating rods.

S1 S2
g=+8.0uC
d=5.8cm
a. State the magnitude of the electrical force exerted by S1 on S2. 1 mark

N

b. Sphere S2 is then brought into contact with sphere S1. After a few seconds, it is
returned to its original position.

What is the magnitude of the charge on S2 now? Give your answer correct to
2 significant figures. 2 marks

mC

c. On the diagram above, draw an arrow from the centre of S1 to indicate the
direction of the force that S2 will exert on it. Explain your answer. 2 marks
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Question 2 (6 marks)

A stationary loop of metal wire with a cross-sectional area of 13.7 cm? is placed completely
inside the magnetic field of an electromagnet, as shown in the diagram immediately below.
The loop is connected to a voltmeter, which measures any EMF generated between the two
terminals of the loop.

v

v

v

v

>
L4

Area = 13.7 cm?

The electromagnet is initially switched off. The current that is used to generate the
electromagnet is then varied such that the magnetic field strength changes according to the
graph, as shown below.

B

A | 1 I | I |

| I

| ! | ] s ti

i } 1 » time
| [
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Unit 3 Area of Study 2: How do things move without contact?

a. Sketch the EMF induced in the loop as the magnetic field strength of the
electromagnet varies. You do not need to include any values on the axes. 3 marks

EMF

A I | I | I |

I I I I I |
— - time
| | | | | |

The electromagnet is switched off. It is then switched on and the magnetic field strength
increases linearly to a value of B=0.06 T in a time of 0.09 s.

b. What is the maximum magnetic flux through the loop? 1 mark

Wb

c. Calculate the magnitude of the EMF generated in the loop in this time period.
Show your working. 2 marks
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Question 3 (4 marks)

A U-shaped magnet is used to study the effect of a magnetic field on a conductor carrying a
current, as shown below. The conductor receives current from a pair of wires that are wholly
outside the magnetic field of the magnet.

conductor

current
source

a. The current source is switched on and the conductor experiences a force due to
the magnetic field of the magnet. Use the answer key to state the direction of
the force on the conductor. Explain your answer. 2 marks

b. The length of the conductor that is within the magnetic field is 6.5 cm. The current
through the conductor is 0.39 A. A force meter measures the magnetic force on the
conductor as 7.3 x 10 N.

Determine the strength of the magnetic field of the U-shaped magnet. Show your
working. 2 marks

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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SET9

Question 1 (5 marks)

The OSIRIS-REX is a space probe sent to the asteroid 101955 Bennu to collect a sample and
return it to Earth. The probe reached the region of the asteroid in December 2018. For the next
2 years it orbited the asteroid in order to study it from afar and to calculate its mass accurately in
preparation for a safe landing.

After making several hundred orbits around the asteroid in a month, the orbital data of the probe
was found to be

e orbital diameter: 3480 m
» orbital period: 209000 s.

a. Using the orbital data of OSIRIS-REXx provided above, calculate the mass of
asteroid 101955 Bennu. 3 marks

kg

b. 101955 Bennu may be considered as a sphere with a radius of 300 m. When
OSIRIS-REXx landed on its surface, what was the expected gravitational
field strength on its surface? 2 marks

N kg™
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Question 2 (4 marks)

A9V DC supply is used to heat up a tungsten filament to generate free electrons in a vacuum
chamber. The electrons may be considered to be stationary at this point. They are then
accelerated between two charged plates that are at a potential difference of 2.4 MV DC, as

shown below.

|

/ heated
filament
E 1
9V

TDC

2.4 MV DC

a. Using the classical physics equations for electrical potential energy and kinetic
energy, show that the expected velocity of the electrons when they arrive at the
positively charged plate is equal to 9.19 x 108 m s 2 marks

b. Explain why the expected velocity of the electrons cannot be attained when

calculated using classical physics.

© Insight Publications
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Question 3 (6 marks)

India is among the most active nations in launching satellites to fulfil tasks in
telecommunications, navigation and meteorology. In 2019 it launched RISAT-2BR1
to an altitude of 576 km above Earth’s surface.

Note that the mass of Earth is 5.97 x 10%* kg and its radius is 6.37 x 10° m.
a. Determine the orbital period for RISAT-2BR1. 4 marks

b. India plans to launch more satellites to the same altitude as RISAT-2BR1.
The mass of each of these satellites will be approximately 25% larger than that
of RISAT-2BR1.

From the options below, circle all of the characteristics of the new satellites that

will be the same as those of RISAT-2BR1. 2 marks
centripetal acceleration centripetal force
orbital period orbital speed
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SET10

Question 1 (7 marks)

A GPS satellite completes a circular orbit of Earth at a radius of 27 x 106 m, as shown below.

=%

GPS
satelllite
I
1 |
A I
|
1
gravitational 0.546 v 2 ssnen == smimcen o= sm—Gm— =
field 0443 — — — — — = — — — — — — — - =
strength
(N kg™)
>
27 30 orbital radius
(x 108 m)
a. Show that the gravitational field strength of Earth is 0.546 N kg~ at this orbital
radius. 2 marks
b. Calculate the orbital speed of the GPS satellite at this orbital radius. 2 marks
m s~
© Insight Publications VCE Revision Questions: Physics Units 3 & 4

43

e



L4

Unit 3 Area of Study 2: How do things move without contact?

The GPS satellite is boosted to a higher altitude, to an orbital radius of 30 x 10® m. At this new
position, the gravitational field strength of Earth is 0.443 N kg~'. The variation in the gravitational
field strength may be assumed to be linear, as shown in the diagram on the previous page. The
mass of the GPS satellite is 1630 kg.

c. Using the graph shown in the diagram on the previous page, calculate the
difference in the gravitational potential energy of the satellite between these
two positions. 3 marks

Question 2 (8 marks)

A model electric motor has a rectangular coil made with 20 loops of copper wire. The length
of side KL is 2.2 cm, as shown in the figure below. The loop is entirely within a magnetic
field of 4.5 mT and connected to a split-ring commutator with terminals labelled P and Q. P
is connected to the positive terminal of a 9 V DC supply, and Q is connected to the negative
terminal. A student measures the resistance of the circuitas R =18 Q.

N S
b B=45mT
j R=18Q
a. . Circle the direction the motor will turn when viewed from the commutator
side. 1 mark
clockwise anticlockwise the motor will not turn
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ii. Explain your answer to part a.i. 2 marks
b. Calculate the magnitude of the magnetic force on side KL. 3 marks
N

c. Astudent decides to switch the power supply to 9 V AC while the rectangular
coil is in the position shown in the diagram on the previous page.

Explain what will happen to the motion of the rectangular coil. 2 marks

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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SETMN

Question 1 (13 marks)

An electron travels horizontally at a constant velocity of 3.5 x 108 m s~" into a uniform electric
field between two parallel plates that are connected to a 100 V DC supply. The distance
between the two plates is d = 40 cm. Plate A is connected to the negative terminal of the DC
supply, and plate B is connected to the positive terminal of the DC supply. The motion of the
electron as it enters and travels through the uniform electric field is shown in the diagram below.
Ignore the effects of gravity, air resistance or special relativity.

Plate A
l |
uniform
electric Distance between plates
} field d=40cm
u=35%x10°ms™
Voltage between plates
i 25 cm K V=100V
P i y
l ]
Plate B

a. Explain why the path of the electron is the shape of a parabola while the electron
is inside the uniform electric field. 3 marks

b. Show that the field strength of the uniform electric field between the plates is
250 V m~". Identify an alternative unit to V m". 3 marks

Alternative unit:
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c. Calculate the acceleration of the electron while it is inside the uniform electric

field.

m s

d. Calculate the speed of the electron, v, as it exits the uniform electric field.

© Insight Publications
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Unit 3 | Area of Study3 How are fields used in

electricity generation?

SET1

Question 1

Which one of the following actions would not increase the EMF generated by a rotating coll
inside a magnetic field?

A. increasing the period of the rotating coil
B. increasing the strength of the magnetic field
C. increasing the number of loops in the rotating coil

D. increasing the speed of rotation of the coil

Question 2

Power transmission is commonly carried out by stepping up the voltage before transmission.
After transmission, the voltage is stepped down prior to reaching consumer households.

Which one of the following statements is the most correct explanation of why transformers are
used in the transmission of power through power lines?

A. Stepping up and stepping down the voltage results in zero loss of power in the transmission
line.

B. Stepping up the voltage increases the power by the factor of the turns ratio, resulting in
more power being delivered to the transmission lines.

C. The process of stepping up the voltage of the electricity before transmission reduces the
amount of current present in the lines, and hence reduces the amount of power lost in the
lines.

D. Conservation of energy means the resistance of the transmission line is reduced and this is
the key factor in lowering the transmission losses.
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Use the following information to answer Questions 3 and 4.

A mobile phone charger comprises a step-down transformer and a rectifier (which
converts the AC output of the transformer to DC). The charger is connected to a
: 240 Vs AC power outlet, and the output of the transformer is 15.0 Vi,  AC.

step-down
transformer

Input: Output: Rectifier DC
240 V. AC 15.0 Vs AC output

Question 3

What is the turns ratio of the step-down transformer?

A. 1:16
B. 15:1
C. 16:1
D. 24:1
Question 4

Assuming that the transformer and the rectifier are ideal, the DC output of the mobile phone
charger is expected to be

A. 106V DC
B. 15.0V DC
C. 21.2VvVDC
D. 30.0vDC
Question 5

An AC generator uses a coil of 50 turns to produce 110 V. AC at a frequency of 60 Hz.

Which one of the following actions will double the magnitude of the output voltage but has no
other effect on the output voltage wave?

A.

B
C.
D

rotating the coil twice as fast
increasing the number of turns to 100
halving the period of rotation

increasing the magnetic field strength by 200%

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Question 6

A group of students is generating electricity using a model generator shown in the diagram
below on the left. The model generator uses a rotating rectangular coil that is connected to a
pair of slip rings. The output voltage between the terminals labelled X and Y is shown on the
graph. The slip rings are now replaced with a split-ring commutator.

v

-

Which one of the following types of electrical output is most likely to be observed between the
terminals labelled X and Y?

A. constant magnitude DC voltage

B. sinusoidal magnitude AC voltage
C. fluctuating magnitude DC voltage
D

constant magnitude AC voltage

Question 7

Which of the following correctly describes the purpose of an inverter in a solar power system?
A. ltincreases the efficiency of PV cells.

B. It converts sunlight into electrical energy.

C. It stores excess energy produced by the PV cells.

D

It converts DC electricity to AC electricity for grid connection.
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SET 2

Question 1 (6 marks)
The diagram below shows a generator consisting of 200 loops of wire in a uniform magnetic
field of 6.0 mT. The area within the loops is 0.03 mZ.

Area = 0.03 m?

B=6.0mT

n=200

Calculate the maximum flux that can pass through the loops. Include a unit with
your answer.

a.
2 marks

b. The coil is rotated at a frequency of 20 Hz.

Calculate the magnitude of the average EMF produced by the generator. 2 marks

© Insight Publications
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c. Another generator is rotated at 10 Hz and produces an average EMF of 3.5V,
through a set of slip rings. Sketch the output of this generator on the axes below.
Include a scale on the vertical axis. 2 marks

V (volts) 7]\

> time (s
0.1 02 7~ (©)

Question 2 (6 marks)

A small house is powered by a generator that produces 250 V. through transmission lines that
have a total resistance of 6.0 Q, as shown in the diagram below. With just the lights and the TV
switched on, the house draws 5.0 A and appliances operate normally.

Transmission lines
R=6.0Q

Generator House
250 Vgys

a. When the residents turn on their electric kettle and microwave, the house draws 10.0 A.

What voltage is provided to the house under these circumstances? 2 marks
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A 1:5 step-up transformer is installed at the generator and a 5:1 step-down transformer is
installed at the house, as shown below.

é %ission lines
\R =6.0Q c
25 3
Generator | 2£ 25| House
[ZR7%] -0
250 Vs ot Be
b. When the house draws 10.0 A, how much current flows in the transmission
lines? 1 mark
A
c. 2500 W of power is produced by the generator.
What percentage of the power is lost in the transmission lines when the house
3 marks

draws 10.0 A?

%
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SET 3

Question 1 (6 marks)

A new generation system is being designed to supply electrical power to a country town several
kilometres away from the generator. The system consists of a generator, two ideal transformers,
T1 and T2, and a transmission line, as shown schematically below.

/ I l

P1 T S2
Power Ve, Ve, Trangmlssmn Ve, Ve, Country
generator lines town
T T2

The generator is anticipated to supply 8.4x10° W of power at 240 V. on the primary side
of T1. The power is transferred via a step-up transformer, T1, using transmission lines with
a total resistance of 3.0 Q, and finally a step-down transformer, T2, with the same

turns ratio as T1.

The town engineer is considering which turns-ratio to use for both transformers
and is aware that the voltage to appliances in the town must not exceed 240 V,, .

a. What is the peak-to-peak voltage for an RMS voltage of 240 V? 1 mark

\Y

b. Show that /,,, the anticipated current in the primary coil of transformer T1,
is 3500 A, q- 2 marks
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c. The anticipated current in the primary coil of transformer T1 is 3500 A, .
The town engineer is considering implementing a turns ratio of 100.

Calculate the power loss in the transmission line for the stated turns ratio. 3 marks

%

Question 2 (3 marks)

The diagram immediately below shows a schematic diagram of a conductor that is completely
within a uniform magnetic field of 0.8 T. The length of the conductor is 12 cm. The magnitude of
the current through the conductor is 0.6 A, in the direction shown on the diagram.

- A
B=08T B

a. The power supply is now disconnected from the conductor and a voltmeter is connected
instead, as shown below. The conductor is now moved upwards at a constant velocity,
v=0.15ms™".

v=0.15m s’

CE
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Calculate the EMF generated between P and Q, the two ends of the
conductor. 2 marks

b. Determine the direction of the current in the conductor. Circle the correct answer
in the list below. 1 mark

from P to Q fromQto P There is no current.

Question 3 (5 marks)

The production line of a car parts factory uses a conveyor belt to transport parts from one
section of the factory to another. The car parts are magnetic and could be detected using
a detector system that comprises a conductor coil of wire and a voltage detector located
overhead, as shown below. The conductor coil fits within the magnetic field of each

car part.

voltage
detector conductor

coil

|‘
U

car

conveyor belt

The conductor coil comprises eight circular loops of copper wire with a diameter of 250 mm. The
conveyor belt moves at a constant speed, and the time for the magnetic flux from the car parts
to change from zero to maximum flux is t = 0.65 s. The conveyor belt speed can be varied from
half to double the initial set speed.
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a. The average EMF (g) generated in the conductor coil must be at least 55 mV
in order to detect a car part moving under the detector system.

Determine the minimum magnetic field strength at the location of the coil that
would cause a car part to be detected by the detector system. 3 marks

mT

A production engineer measures the magnetic field strength of the car part and finds
that it is approximately 10% lower than the required field strength in part a.

b. Using the same equipment, suggest one way that the production engineer could
make the car parts detectable. Explain why your suggestion would work. 2 marks

Question 4 (2 marks)

Why is it necessary to use an inverter in a rooftop solar installation?

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 3: How are fields used in electricity generation?

SET 4

Question 1 (14 marks)

Lord Armstrong, a nineteenth-century British engineer, is believed to have been the first to

use hydropower to light his home. He installed water turbines that drove electric generators to
produce 4.5 kW of DC electric power at an output voltage of 55 V. This was the same voltage
required for the electric arc lamps, located in his home about 120 m away, to operate normally.
Copper cables were used to transmit the electric power directly, with a total transmission cable
resistance of 0.3 Q.

The power supply and transmission system may be modelled as a simple DC circuit, with a
single electric arc lamp for analysis, as shown below.

R=03Q
]
55V O i |
DC power electric
P=45kW arc lamp
ov O
a. What is the size of the current in the transmission line? 2 marks
A
b. Calculate the total voltage drop across the transmission line. 2 marks
\%
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c. Determine the voltage available to the electric arc lamp. 2 marks

\Y

d. |If the DC generator is replaced with an AC generator, and a suitable pair of step-up
and step-down transformers are used, as shown below, the voltage drop across the
transmission lines could be reduced. This would provide more voltage to the electric arc
lamp. For simplicity, the turns ratio of the step-up transformer is the same as the turns ratio
of the step-down transformer.

step-up step-down
transformer transformer
O —
AC power transmission ® electric
P =4.5kW lines arc lamp
\
- R=0.3Q
Vsupply =55 VRMS
i. Using a turns ratio of 1:3 step-up, what is the expected value of the
transmission line current? 1 mark
A
ii. Using a turns ratio of 1:3 step-up, what is the expected value of
the voltage on the transmission line side of the step-up transformer? 1 mark

© Insight Publications VCE Revision Questions: Physics Units 3 & 4
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Unit 3 Area of Study 3: How are fields used in electricity generation?

e. Determine the new voltage drop across the transmission line in this new
set-up. 2 marks

\Y

f. At the step-down transformer, what is the expected voltage across the primary
side? 2 marks

\

g. Using the same turns ratio, determine the expected voltage available to the
electric arc lamp after the step-down transformer. 2 marks
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SETS5

Question 1 (11 marks)

The Asterisk Powerbank is a battery power storage system designed to provide backup power
for small communities. The battery provides 25 kW of power at the output voltage of 230 V DC,
and power lasts for 1 hour.

P =25kW
V=230V DC AR AR
transmission = —
li ==L EEF
ines El uE
Asterisk total resistance = 1.3 Q = :ﬁ
Powerbank small
community

Figure 1

The planned installation for one small community involves transmitting the power via
transmission lines that have a total resistance of 1.3 Q.

a. Calculate the amount of power that will be lost during transmission. 3 marks

kW

b. Itis decided to step up the voltage before transmission in order to reduce the power loss
during transmission. However, stepping up the voltage of the Asterisk Powerbank cannot
be achieved using a step-up transformer.

i. |If stepping up the voltage before transmission were possible, explain how
this would reduce power loss. 2 marks
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ii. Explain why this cannot be achieved with the DC output of the battery. 2 marks

inverter
efficiency = 90%

g"é — to transmission lines

step-up
transformer

Asterisk
Powerbank

turns ratio 1:10

c. Apower inverter is a device that converts DC to AC. It converts the 230 V DC output of
the battery to 230 V,,, AC at an efficiency rating of 90%. The AC output of the inverter is
then stepped up with a step-up transformer that has a turns ratio of 1:10. Assume that the
transformer is ideal.

i. Calculate the expected current in the primary windings of the step-up
transformer. 2 marks

A

RMS

ii. With the same transmission lines (total resistance = 1.3 Q), what is the power
loss in the transmission lines with the set-up shown in the diagram above? 2 marks
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the physical world changed?

SET1

Question 1

A spaceship, which has a length of 750 m when at rest, is travelling past a planet at
0.95¢ (y = 3.2).

What is the length of the spaceship, as measured by a passenger on board?
A, 234m

B 750 m
C. 1500 m
D. 2400 m
Question 2

In a water tank, an oscillating motor creates ripples that are passed through a narrow gap, as
shown in the diagram below.

diffracted
//—\\ ripples
~~ gap
//g)\\ ripples

oscillator

Which one of the following will result in an increase in the diffraction of the ripples?
A. anarrower gap

B. a shorter wavelength

C. moving the oscillator closer to the gap

D. increasing the frequency of the oscillator
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Unit 4 Area of Study 1: How has understanding about the physical world changed?

Question 3

The diagram below depicts a water wave.

" 3.0 cm

amplitude

>

v

displacement

If the wave has a frequency of 300 Hz, which one of the following best gives the speed of

the wave?

A. 900 ms™!
B. 90ms™
C. 90ms™
D. 09ms™
Question 4

A guitar string (fixed at both ends) is plucked and produces a fundamental frequency of 440 Hz.

Which one of the following resonant frequencies will also be present in the string?

A. 1M0Hz
B. 220 Hz
C. 660Hz
D. 880 Hz
SET 2

Question 1

Diffraction of waves may be observed when

A.
B.
C.
D.

waves move from one medium to a different medium.

there is a change in the speed of the wave.
waves move through an aperture.

waves collide against an obstacle at an angle.
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Unit 4 Area of Study I: How has understanding about the physical world changed?

Question 2

Deep-sea divers breathe a mixture of helium and air, known as trimix, so that they do not suffer
from decompression sickness. A side-effect of this mixture is that their voice changes pitch due
to a change in the speed of sound in trimix. A sound with frequency f = 440 Hz in air changes
pitch to a frequency of f= 1300 Hz, although the wavelength remains constant in both mediums.

Given that the speed of sound in air is 340 m s, the speed of sound in trimix is closest to
A. 15ms™

B 263 m s™
C. 1300 ms™
D. 1005 ms™
Question 3

Chester is given a monochromatic laser of an unknown wavelength. He carries out a double-slit
interference experiment using the laser. Having determined that the distance between the two
slits is d = 250 ym, he then projects the interference pattern onto a screen. The distance from
the double-slit to the screen is 1.912 m, and the distance between the central maximum and the
first maxima is Ax = 3.1 mm, as shown below.

Al IA Ax=3.1mm
screen distance between

double-slit and
screen, L =1.912m

monochromatic laser

The wavelength of the laser is

A. 154 nm
B. 237 nm
C. 247 nm
D. 405nm
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Unit 4 Area of Study 1I: How has understanding about the physical world changed?

Question 4

A beam of electrons passing through a thin layer of crystal produces a diffraction pattern, as
shown below.

The kinetic energy of the individual electrons as they pass through the crystal is 36 eV.
Calculate the de Broglie wavelength of the electrons.

A. 8.19x10""m
B. 576 x10 " m
C. 205x10"%m
D. 1.2