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SECTION I: MULTIPLE CHOICE

Attempt ALL Questions
Use the Multiple-Choice Answer Sheet.

1 A ball is thrown vertically upwards. As it passes its highest point, which of the
following quantities will change sign?
(A) Displacement
(B) Velocity
C
(D) Force

Acceleration

S—

2 A lift is moving down the side of a building at constant speed v. As it passes a
window, a ball is dropped from rest.

Lift | 1

—rm —

Just after the ball is released, the velocity of the lift relative to the ball will be

(A) Downwards and decreasing in magnitude.
(B) Downwards and increasing in magnitude.
C
(

D) Upwards and increasing in magnitude.

S—

Upwards and decreasing in magnitude.
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3 A train accelerates uniformly from rest at a rate of 0.28 m s over a distance of
400 m. What time did it take to cover that distance?

(A) 38s
(B) 53s
(C) 56s
(D) 112s

4 A box is accelerated from rest at a constant rate. When it is a distance d from
its initial position it is moving with a velocity v.

mitial position

@)
®
©) :
O
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5 The diagram shows two masses joined by a lightweight string over a pulley.

3m

What is the magnitude of the acceleration of the system?

(A)
B
€)
(D)

S—

0.5ms?
4.9 ms?
6.5ms?

9.8 ms?

The diagram shows a stationary 6 kg block on a ramp.

N

(o

\ 40°

What is the magnitude of the normal force on the block?

(A)
B
(©)
(D)

S—

46N

37.8N
450N
58.8 N

Page 5



Sydney Grammar School Form V Physics 2022 Annual Examination

7 A block is on a frictionless slope, initially 5 m vertically above the ground. It is
given an initial velocity of 4ms™ and slides up the slope before eventually
stopping and returning down the slope until it reaches the bottom.

s,\
rx“‘/'

5m

What is the velocity of the block when it reaches the bottom?

(A) 10.7ms”
B) 121 ms”
(C) 24msT

(D) 114 ms”

8 A wire curries a current as shown.

Pe

Y

If a compass was placed at point P, the compass needle would point

(A) to the left.

(B) to the right.

(C) into the page.
(D) out of the page.
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9

10

11

A charge of 7.0 x 10 C is moved from position A to position B within a uniform

ele

0.03m

ctric field of strength 2000 N C.

| 0.04 m

BO

YYYYVYYY

What will be the change in energy of the charge?

(A)
(B)
€)
(D)

2.8x10*J
42x10*J
56x10*J
7.0x10*J

A radio wave of frequency 300 MHz would have a wavelength of

(A)
(B)
C)
(D)

0.1m
1.0m
10m
1.0x10°m

A light ray that has a wavelength of 600 nm in air travels from the air into glass

wit

Determine the frequency of the light ray in the glass.

(A)
(B)
C)
(D)

h refractive index of 1.5.

3.3x10"Hz
5.0x 10" Hz
3.3x 10" Hz
5.0x 10" Hz
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12

13

14

The graph below shows the voltage-current characteristics of a resistor.
25

20

Voltage (V)
-
(9]

=
o

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Current (A)

Calculate the resistance of the resistor.

(A) 0.030
B) 120
C) 200
D) 330

When X identical resistors are wired in series, their total resistance is 64 times
bigger than when they are wired in parallel. How many resistors are there?

(A) 4
B) 8
(C) 16
(D) 64

In a particle accelerator, bunches of high-speed protons travel around a ring,
forming a current of 0.58 amps. If there are 3.12 x 10" bunches passing per
second, how many protons are in each bunch?

(A) 1.2x10"

(B) 1.8x10"
(C) 3.6x10™
(D) 3.4x10%
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SECTION II: Part A (19 Marks)

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 15 (3 marks) Marks

The graph below shows the displacement of a remote-controlled car as it moves along
a straight line.

O

~N

o3}

displacement (m)

- N W s nm

o

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

time (s)

(@  What is the total distance traveled by the car?

.......................................................................................................................... 1

(b)  What is the maximum speed of the car?
.......................................................................................................................... 1

() What is the average velocity of the car between 0 and 14 s?
.......................................................................................................................... 1
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Question 16 (4 marks)

A car drives from one house to another along the path shown below.

40km
2 a®
£
o N
\.+.
START 6

(@  If the trip takes 20 minutes, calculate the average speed of the car.

(b) Calculate the displacement of the car from its starting point (magnitude and
direction).

Marks
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Question 17 (4 marks) Marks

A cyclist is moving along a straight road, initially heading west. The graph of his
velocity as a function of time is shown.

—

v

(@ Identify a time at which the bike was stationary.

.......................................................................................................................... 1
(b) Calculate the magnitude of the maximum acceleration.

.......................................................................................................................... 1
(c) Calculate the displacement after 15 s.

.......................................................................................................................... 2
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Question 18 (3 marks)

A car uses a roundabout to make a left turn, following the path shown below. The
circular section of the car’s path has a radius of 16 m and the car maintains a constant
speed from A to B.

(@ If the car takes 4.6 s to complete the circular section of the road, calculate its
speed.

(b) Calculate the change in velocity from A to B {(magnitude and direction).

Marks
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Question 19 (5 marks)

A plane accelerates from rest down a runway that is 2000 m long. It can accelerate at
3 ms? and decelerate at 2 ms=.

There is a point of no return when the plane cannot stop before the end of the runway
if it fails to take off.

(@ On the axes below, sketch a velocity-time graph for the situation where the
plane fails to take off but uses the entire length of the runway (no numerical
values required).

v

(b) Calculate the maximum speed reached by the plane in that situation.

Marks
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SECTION II: Part B (15 Marks)

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 20 (3 marks) Marks

A 70 kg man is standing in a lift of mass 800 kg, as shown. The lift is accelerating
upwards at 1.5 ms=,

tr

)
4

(@) Determine the magnitude of the normal force of the lift on the man.

(b) Determine the magnitude of the tension T in the lift rope.
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Question 21 (5 marks) Marks

A 7 kg object is pulled by an applied force F1 = 9 N and moves to the right. There is a
friction force F> = 5 N acting against its direction of motion.

F2:5N F1:9N

(@ Determine the magnitude of the normal force on the block.

.......................................................................................................................... 1
(b) Determine the acceleration of the block.

.......................................................................................................................... 2
(c) Determine the coefficient of kinetic friction between the block and the surface.

.......................................................................................................................... 2

Page 16



Sydney Grammar School Form V Physics 2022 Annual Examination

Question 22 (4 marks)

Two masses are suspended at rest from a ceiling by two spring balances, one of
which has unknown tension X. The masses are attached together as pictured below.

5 kg /
\ 8 kg

(@  Determine the horizontal component of the 60 N force.

(b) Determine the angle 6.

Marks
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Question 23 (3 marks) Marks

A 5 kg object is travelling initially north at 7 ms™ when a constant force is applied to
it for 4 seconds.

After 4 seconds the object is travelling at 10 ms™ east.

10ms’

Final velocity

-1
7ms N

Initial velocity

Calculate the magnitude and direction of the force that is required to change the
object’s motion as described.
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SECTION II: Part C (15 Marks)

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 24 (5 marks)

Two cars travelling in the same direction but at different speeds, skid on a patch of
smooth ice, as shown below.

smooth ice

Car A, of mass 1400 kg, skids straight into the back of Car B, of mass 1000 kg.
Immediately before the impact, Car B is moving with a speed of 8 ms™. The two cars
become entangled after the impact and continue to move in the same straight line.

Immediately after the impact, the speed of the entangled cars is 15 m s™.

(@  Determine the momentum of Car B just before the collision.

(b) Determine the speed of Car A just before the collision.

(c)  After the collision, the cars leave the patch of ice and continue skidding along
the rough road. They come to rest in a distance of 20 m after leaving the ice.
Calculate the magnitude of the average frictional force acting on the cars as
they come to rest.

Marks
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Question 25 (4 marks) Marks

The graph below shows how the force on a 2.4 kg object varies with time. The object’s
velocity was initially 10 ms™ east and the force was applied in a westerly direction.

Force I :
N 5t :
41 |
3t e
21 i
1+ i
0 : : | i : i

(@  Calculate the object’s change in momentum during the first 3 seconds
(magnitude and direction).
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Question 26 (3 marks) Marks

Trolley A of mass 1.0 kg is moving with a velocity of 3.0 ms™ towards the right. It
collides with trolley B of mass 2.0 kg moving left with a velocity of 7.0 ms™.

3.0ms"™ 7.0ms™
1.0 kg 2.0 kg
O O O O
A B

If the collision is perfectly elastic, what is the final velocity of the trolley A?
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Question 27 (3 marks)

A positively charged particle A is fixed on a stand. Another positive charge B is held
a distance d away it, as shown. Assume no external forces act on the particles.

Ll
<« V|

B

®

>

At t = 0, particle B is released. Describe what changes will subsequently occur to the
motion of particle B and the force between the particles, and justify your answer.

Marks
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SECTION II: Part D (15 Marks)

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

CANDIDATE NUMBER

Question 28 (3 marks)

A coil of wire is wrapped around a hollow cardboard tube, as shown. A power supply
is connected to the coil and the current creates an electromagnet.

The coil carries a current of 6 A and has a length of 15 cm, with 40 turns of wire.

(@  Determine the strength of the magnetic field inside the coil.

(b) Indicate on the diagram the position of the North pole of the electromagnet.
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Question 29 (4 marks)

The graph below shows vertical displacement versus horizontal displacement for a
wave travelling to the right at a speed of 10 ms™.

vertical '
displacement (cm) | €M
A_%A, 6
5
4
3
2

horizontal
displacement (m)

o

'
'

i
[
" —
|

]

'

From the information in the graph, determine:

(@ the wavelength of the wave.

(b) the amplitude of the wave.

(c) the period of the wave.

Marks
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Question 30 (4 marks) Marks

A ray of light enters a gemstone as shown below. It reflects twice within the stone,
then exits.

=] //
36°,

(@ Show that the refractive index of the stone must be at least 1.7. Justify your
answer.

(b)  Assuming that the refractive index of the gemstone is 1.8, determine the speed
of the light within the stone.
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Question 31 (2 marks) Marks

A light sensor which measures the intensity of light is placed a distance di = 15 cm
from a point light source. If the intensity at that distance is 2.0 W m?, determine the
distance d. at which the intensity will be 1.5 Wm=2.

Light sensar

J (o) @D point light source

A
v

Question 32 (2 marks)

Two waves are depicted on the graph below. Draw on the graph the superposition of
the two waves.

X

Displacement
=
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SECTION II: Part E (12 Marks)

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 33 (2 marks) Marks

Calculate the readings on the ammeter and voltmeter in the circuit below.

+16W
|

| ()
" A
30 50
Al = V=
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Question 34 (5 marks)

Consider the circuit shown below.

+‘iEW

[

Calculate:

(@  The total resistance of the circuit.

(b)  The current through the 3 Q resistor.

() The voltage across the 8 Q resistor.

(d)  The current through the 4 Q resistor.

Marks
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Question 35 (5 marks)

Consider the circuit shown below.

(@)

(b)

+EI:EV
L
X Y
12 Q 12 Q §
Z
86—y R,

Calculate the amount of power used by Resistor X when the switch is open.

When the switch is closed, the total power consumption of the whole circuit
increases by a factor of % Calculate the resistance R, of Resistor Z.

END OF EXAMINATION

Marks
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| HIGHER SCHOOL CERTIFICATE
EXAMINATION

Physics
DATA SHEET
Charge on electron, g, -1.602 x107° C
Mass of electron, m, 9.109 x 10! kg
Mass of neutron, m, 1.675 x 107%7 kg
Mass of proton, m, 1.673 x 10727 kg
Speed of sound in air 340 ms™!
Earth’s gravitational acceleration, g 9.8 ms2
Speed of light, ¢ 3.00 x 10® ms™!
Electric permittivity constant, £, 8.854 x 10712 A2 s*kg'm™
Magnetic permeability constant, z, 4z x 1077 NA™2
Universal gravitational constant, G 6.67 x 10711 Nm? kg'2
Mass of Earth, M, 6.0 x 10* kg
Radius of Earth, r 6.371 x 10° m
Planck constant, A 6.626 x 1074 Js
Rydberg constant, R (hydrogen) 1.097 x 10’ m™*
Atomic mass unit, 1.661 x 10727 kg
931.5 MeV/c?
lev 1.602 x 10713
Density of water, p 1.00 x 10° kg m™>
Specific heat capacity of water 4.18 x10°J kg_1 K!
Wein’s displacement constant, b 2.898 x 10> mK



FORMULAE SHEET

Motion, forces and gravity
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FORMULAE SHEET (continued)

Electricity and magnetism

E = \4 F= q_b
d
AU F = L@
V= q 4re, r
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Quantum, special relativity and nuclear
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Y
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b
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SYDNEY GRAMMAR SCHOOL

CANDIDATE NUMBER

Physics
Section | - Multiple Choice

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A) 2 (B) 6 ) 8 D) 9

AO B @ cO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A@® B ¥ cO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

correct
A W B ¥ cO DO
flti“mf—) . AO BO cO 1O
2. AO BO cO »pO
3. A0 BO cO »pO
4 A0 BO cO »bpO
55 a0 BO cO »pO
6. AO BO cO 0O
7 a0 BO cO »pO
8 AO BO cO 0O
9 A0 BO cO 0O
10. AO BO cO 00O
11. AO0 BO c© O
12. AO BO cO 0O
13. A\O BO cO »bpO
4 AO BO cO »nO




Back of Multiple-Choice
Answer Sheet



SYDNEY GRAMMAR SCHOOL

2022
ANNUAL EXAMINATION

PHYSICS

FormV

CRIB

STRUCTURE OF PAPER EXAMINATION
: Friday 2" September 8.40
Section I: Multiple Choice (14 marks) Date.. ] riday eprember am
Duration: 2 hours

Answer all questions on the Multiple-Choice Marks: 90

Answer Sheet.
Section II: Extended Response (76 marks) CHECKLIST

Answer all parts of the questions in the In the stapled bundle each boy should have the

following:

spaces provided in the Examination Paper.

= Examination sections
Board approved calculators may be used "

= 1 sheet extra writing paper
» Data and Formula Sheets

=  Multiple-Choice Answer Sheet

EXAM INSTRUCTIONS
Remove the centre staple and hand in all parts of the examination in a neat bundle.

WRITE YOUR CANDIDATE NUMBER IN THE SPACE PROVIDED AT THE TOP OF EACH
SEPARATE SECTION.

There is a Data/Formula sheet included at the end of the paper.

Responses requiring more writing space should be clearly be marked CONTINUED.
Additional extra writing space is provided at the end of the exam. When the response is
continued on extra writing paper it should clearly indicate the question number.

Authors: PCK, ILM, DGB, SRW, AAH. Master in charge: ILM




Breakdown of Multiple-Choice responses for the form

Ql
Q2
Q3
Q4
Q5
Qb6
Q7
Q8
Q9
Q10
Q11
Q12
Q13
Ql4

22% | 6%

> W|OO|@O|O>I0O®@|IO|W|>

6% 8% | 10%
26% | 16% | 6%
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SECTION I: MULTIPLE CHOICE

Attempt ALL Questions
Use the Multiple-Choice Answer Sheet.

1 A ball is thrown vertically upwards. As it passes its highest point, which of the
following quantities will change sign?
(A) Displacement
(B) Velocity
(C) Acceleration
(D) Force

2 A lift is moving down the side of a building at constant speed v. As it passes a
window, a ball is dropped from rest.

Lift | 1

rrm —

Just after the ball is released, the velocity of the lift relative to the ball will be

(A) Downwards and decreasing in magnitude.
(B) Downwards and increasing in magnitude.
(C) Upwards and decreasing in magnitude.
(

D) Upwards and increasing in magnitude.
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3 A train accelerates uniformly from rest at a rate of 0.28 m s over a distance of
400 m. What time did it take to cover that distance?

(A) 38s
(B) 53s
(C) 56s
(D) 112s

4 A box is accelerated from rest at a constant rate. When it is a distance d from
its initial position it is moving with a velocity v.

mitial position

@)
®
©) :
© 2
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5 The diagram shows two masses joined by a lightweight string over a pulley.

3m

What is the magnitude of the acceleration of the system?

(A)
(B
€)
(D)

S

0.5ms?
4.9 ms?
6.5ms?

9.8 ms?

The diagram shows a stationary 6 kg block on a ramp.

N

(o

\ 40°

What is the magnitude of the normal force on the block?

(A)
B
(©)
(D)

S—

46N

37.8N
45.0N
58.8 N
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7 A block is on a frictionless slope, initially 5 m vertically above the ground. It is
given an initial velocity of 4ms™ and slides up the slope before eventually
stopping and returning down the slope until it reaches the bottom.

s,\
rx“‘/'

5m

What is the velocity of the block when it reaches the bottom?

(A) 10.7ms”
B) 121 ms”
(C) 24msT

(D) 114 ms”

8 A wire curries a current as shown.

Pe

Y

If a compass was placed at point P, the compass needle would point

(A) to the left.

(B) to the right.

(C) into the page.
(D) out of the page.
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9

10

11

A charge of 7.0 x 10 C is moved from position A to position B within a uniform

ele

0.03m

ctric field of strength 2000 N C.

| 0.04 m

BO

YYYYVYYY

What will be the change in energy of the charge?

(A)
(B)
©)
(D)

2.8x10*J
42x10*J
56x10*J
7.0x10*J

A radio wave of frequency 300 MHz would have a wavelength of

(A)
(B)
C)
(D)

0.1m
1.0m
10m
1.0x10°m

A light ray that has a wavelength of 600 nm in air travels from the air into glass

wit

Determine the frequency of the light ray in the glass.

(A)
(B)
C)
(D)

h refractive index of 1.5.

3.3x10"Hz
5.0x 10" Hz
3.3x 10" Hz
5.0x 10" Hz
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12

13

14

The graph below shows the voltage-current characteristics of a resistor.
25

20

Voltage (V)
-
(9]

=
o

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Current (A)

Calculate the resistance of the resistor.

(A) 0.030
B) 120
C) 200
D) 330

When X identical resistors are wired in series, their total resistance is 64 times
bigger than when they are wired in parallel. How many resistors are there?

(A) 4
B) 8
(C) 16
(D) 64

In a particle accelerator, bunches of high-speed protons travel around a ring,
forming a current of 0.58 amps. If there are 3.12 x 10" bunches passing per
second, how many protons are in each bunch?

A) 1.2x10"

(B) 1.8x10"
(C) 3.6x10™
(D) 3.4x10%
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Answers

SECTION II: Part A (19 Marks)

Answer the guestions in the spaces provided.
Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 15 (3 marks) Marks

The graph below shows the displacement of a remote-controlled car as it moves along
a straight line.

I
/|

\
\

\

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
time (s)

displacement (m)

© = N W dh N Oy Ny WO
L™
—

[=]
—

(@ What is the total distance traveled by the car?

........ ]..é"mu"-.-........-----u...............-...--......-....-"---....................-...on.o...-........

(b) What is the maximum speed of the car?

(c) What is the magnitude of the average velocity of the car between 0 and 14 s?

............ \/ w:gﬂ:QS'7MS\‘

........................................... RS 1
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Question 16 (4 marks) , Marks

A car drives from one house to another along the path shown below.

26 km

e 3

(@  If the trip takes 20 minutes, calculate the average speed of the car.

é IR :C(7km

.................................... '—‘-\Zd?fv”/livfzc( A mht
(‘;4\(’?/\@ (//\(+ 15 Uk

(b) Calculate the displacement of the car from its starting point (magnitude and
direction). é . (7 |

.46 e /)
S 243 ke awvé’z 3%

........................................................................................

..........................................................................................................................
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Question 17 (4 marks)

A cyclist is moving along a straight road, initially travelling west. The graph of his
velocity as a function of time is shown.

v (m-s_l)

(@ Identify a time at which the cyclist was stationary.

....... Coter ©Os or [¢s..

..........................................................................................................................

| Hi\@' Vne k{/

(o) Calculate the magnitude of the cyclist’s maximum acceleration.

(c) Calculate the displacement at the end of 15 s.

3:‘/2$‘f7¢§+"f><7+lfzhx¢xz —

................................................................ Z*'"_I/Z. )(_%JXI 5(:;“&’:, b
=304 28 .4 =) o

.......... = ‘ﬂr\mb\/c’s

....................... Lﬁ/(l/

Marks
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Question 18 (3 marks)

A car uses a roundabout to make a left turn, following the path shown below. The
circular section of the car’s path has a radius of 16 m and the car maintains a constant
speed from A to B.

(@) If the car takes 4.6 s to complete the circular section of the road, calculate its
speed.

o?:””cexz’{‘rx(é=2§m .................................

&%
(o) Calculate the change in velocity of the car from A to B (magnitude and direction).

Marks
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Question 19 (5 marks) Marks

A plane can accelerate at 3 m s from rest down a runway that is 2000 m long. If the
plane cannot take off it must slow down again before reaching the end of the runway.
It can decelerate at 2 ms™.

There is a point of no return when the plane cannot stop before the end of the runway
if it fails to take off.

(@ On the axes below, sketch a velocity-time graph for the situation where the
plane fails to take off but uses the entire length of the runway (no numerical
values required).

'iii 3 Jf\JLz'[;--(;r" LJE :""t;}-Jr"f (e L) I/ SM c-k{ {( ”m[ / =

- | 2
l { ‘J'Lle/r W et C'-.;i.)jl)'%i-"x!«"l"l::?".} € (;/ {TP‘?’L' i':-;t'/ o ( M 'f.m/ﬁ'

(b) Calculate the maximum speed reached by the plane in that situation.
...................................... L2 - ‘~° )r:? befucey
........................................ f.].m < oime.. ’i' J L :, -
O.Edreda.. Lmjtfa/fv*eﬁ ........ - \.( 1[ ....... o Vé = e
&oon. = \LF.. = S Ma g..qL. .....................
.......................................................................... _\34 ....2...5 *[ B/ 516 >
T 35 T i..5.zz......;v.’...‘i...ée'ff../:/.z.s...‘:f .................................
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SECTION II: Part B (15 Marks)

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 20 (3 marks) Marks

A 70 kg man is standing in a lift of mass 800 kg, as shown. The lift is accelerating
upwards at 1.5 ms=,

ﬂ

PO =

©

/\Gj

sz:

2y
v
(@) Determine the magnitude of the normal force of the lift on the man.
S S 1 R b A A LS S
............. Nz Wemas purmon = mlarg) 2 70(1Seaq) = [ 791N 1

(b) Determine the magnitude of the tension T in the lift rope.
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Question 21 (5 marks) Marks

A 7 kg object is pulled by an applied force F1 = 9 N and moves to the right. There is a
friction force F> = 5 N acting against its direction of motion.

F2:5N F1:9N

(@ Determine the magnitude of the normal force on the block.

UM(’\LU“& ‘f_Fy‘,O 50 IL/,\A/ b 7}419 -

(b)

(c) Determine the coefficient of kinetic friction between the block %l(‘j tPe sgrfacge.
Fa. S cirubly dimbfed €1 foree

....................... EL.E.ﬂ.A/........../4...‘.—....I/....Tt..@Té..ﬂ..m.qf’....w.f{.q/}..m.z./.q!ﬁ.u.o.....
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Question 22 (4 marks) Marks

Two masses are suspended at rest from a ceiling by two spring balances, one of
which has unknown tension X. The masses are attached together as pictured below.

Hem 15 6:/”% | 30V

o brole Jova R
E\T Y
o(— all forces in St 960/ Si4h0 A

&‘/_q 5kg —-")S_(",3ZA/
Yh S\/Shw" at M
e d\\,lo/'“’\ CMI\/ Si-a6W
1 Y

(@  Determine the horizontal component of the 60 N force.

(b) Determine the angle 6.

forbalh mse  Verhally 17 60523071 %500 = (5:8)4. 70 wuonsd

X ws® = 6Uios 30" = 5196 A
.................. g e B S
................... x:osp*0”9m‘ﬁ"lg7
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Question 23 (3 marks) Marks

A 5 kg object is travelling initially north at 7 ms™ when a constant force is applied to
it for 4 seconds.

After 4 seconds the object is travelling at 10 ms™ east.

10ms’

Final velocity

-1
7ms N

-:Omu :
@ s
?2"'/)\4\/

Initial velocity

Calculate the magnitude and direction of the force that is required to change the
(,m[u/(“("‘f
—D
D o
(17 \/hﬂj
vedors

d!/whw mutt be Vmumbg«/w;/
QPCtAfc what '/L\,(,

Som@ gp(./{ol us w momm&/m {;wm);/mn OI/IJ(C (§ 5PCL|€¢/ U
- — 5 O Sk s neb corret.
L=F&=bp=pF-p = 6N

- %‘ﬂ_‘ 15"3/\} , lf vechs gubf'fu(,}'u/w i ok vsed

50!\): Y no V"W//‘( cun be jl/on

\ 33-’\}5
bINs S\
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SECTION II: Part C (15 Marks)

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 24 (5 marks)

Two cars travelling in the same direction but at different speeds, skid on a patch of
smooth ice, as shown below.

smooth ice

Car A, of mass 1400 kg, skids straight into the back of Car B, of mass 1000 kg.
Immediately before the impact, Car B is moving with a speed of 8 ms™. The two cars
become entangled after the impact and continue to move in the same straight line.

Immediately after the impact, the speed of the entangled cars is 15 m s™.

(@  Determine the magnitude of the momentum of Car B just before the collision.

%B(wu m\) ’N\ ..:...|.000 B%X I mb..=..3Q00. gm/s ........................

(b) Determine the speed of Car A just before the collision.

Cosnsion. o Tl Momaum. .. Mg by 5 Mt = (g 2L (D

b KMy

e 1900 10000R. 2. (YOO IOOOWLS.

............ ST LI SO =N V7Y S (1) O,
ﬁ Yoo /M/S ”

(c)  After the collision, the cars leave the patch of ice and continue skidding along
the rough road. They come to rest in a distance of 20 m after leaving the ice.
Calculate the magnitude of th@frictional force acting on the cars as
they come to rest.

&K,WM% dows... LE#HQJV\QM‘FOLQ .....................................

Marks

........ Ay ..\Lz..ux% 5. UU(.H« Nz - \5w/c Audh. d= Zom

Z
___________ o :,;_mjzsoowg
- ——
2 2
ml(mjnw\—/vvxo\ ..... Syl O\CVQ;:O:? : P-S- 775 /W/S d
&)
So %f('chdv‘ - O('IOO-HODO\X J.e2v - [’ggog‘\[ @
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Question 25 (4 marks) Marks

The graph below shows how the force on a 2.4 kg object varies with time. The object’s
velocity was initially 10 ms™ east and the force was applied in a westerly direction.

Force
N 5l

s
T

n
T

. _ i

(@  Calculate the object’s change in momentum during the first 3 seconds

(magnitude and direction).
A uJSe, ....... Hefe A - -F/_\&l‘ew Tol(a. \A ] lM m (’L ‘
g f=2 iy i

(lcc, (o~

A(} =.el% \AN‘J:LK 3m/1L:—_ux3>(€ ..... /T =
.................................................................................... (OFO\%IM/SW@E{'\

N

(b)  Determine the time at which the object is at rest.

Aft:\‘j“[}\(ﬁzﬂc 'Wl(\/lA :'qéé+ J3.. LULH)» /u 10mls

Jd@m;{g ........... T 22050, 9n bl wx 2.0,
§5¢C¢Ma” (N’?sacd'\"m — ’é - ZZ
................................................ C'-‘B:“""Z'*”SS_SCD

1&\—%:35/@\9_ .............. LWV\l/taA ..... md%a‘ M‘L/SSOCW\% 2
25 =42 15 by m s rowaine ()

‘}"“l"“l/ Le&fw “Md“fjfTL\: 152 gxbt => t="_25¢ a#er
41O gx%m/c € 3¢
PAS O " B

> T-%42.5 - r_gSC.D
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Question 26 (3 marks) Marks

Trolley A of mass 1.0 kg is moving with a velocity of 3.0 ms™ towards the right. It
collides with trolley B of mass 2.0 kg moving left with a velocity of 7.0 ms™.

3.0ms™’ 7.0ms" @

iy Jom: >
1.0 kg 2.0 kg
% nadoda 0O 0O

If the collision is perfectly elastic, what is the final velocity of the trolley A?

. (onhe o - 2D - [x3+2x43)) _
@Aaaﬁfwcs\/g(?_\fmuﬁzx[ e £

5+

"""""ﬁ'""Mﬁ':"'\[ﬁ""MA"'@T‘)"'S":G%>';"J@:"\/ﬂ"$>' \/@—— \/‘é);OCD
VA‘PZK(‘O*VAB:'“: ..... 2 \lA...?..:.z.] ....................... :

3
(00a T = 4 +24= -IGDD -
Cm/\swc}r(m Tokul &;Mﬂ. \C w@% lzmg'gr Lzm(,j)l; LZ,((NA 4 ,‘éxz_f\j&
C

=y 107 = v, + (&
wb ' - = g\ CVAS 2. o
(A\‘M @> = (03 := \/A2+ 2><__2_ﬂ> =N \/A 4 ZZ\/A - =

C - V, :’9 /5
Or Vp = 10.22m/s oo \/g:_o.?m/g

®)

'Xm\«fe;
Very (oMWW MAS
A W}Qﬂ speada Yor oo a]L Pe Mussen |
e wn\tv}\g -] = ZVA . Va,
/ /.
mw ae Hs i I’(al \/L/ocﬂém
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Question 27 (3 marks) Marks

A positively charged particle A is fixed on a stand. Another positive charge B is held
a distance d away it, as shown. Assume{m act on the particles. l’ (
C L\ML o

s ému{l-n does NOT

—e——
e

d

A

Ll
'l

A B

At t = 0, particle B is released. Describe what changes will subsequently occur to the
motion of particle B and the force between the particles, and justify your answer.

L wad . Desesiolion ok il .(.ql..aMA..A.(ALSQ. \LWOI[«m(J& H ........
\W@‘DQSQC?#IQM%%JAL)MIMO\/NL?S‘:M of&(]’rr\-?mﬁl\> .....

Vnacks.. ../.qs,m._/.s....Pzauidul..@mlc..S.Ht)vﬁ...g.;.ﬁ.ﬂgﬁié..ia.mqjc.mmﬂks

~wcch ezlSo ..... oo o 0. ann mf\/u)(mw\

_____ o\m%?%rﬂ% t&imliﬁmﬁé o g%%Sdﬁ‘*ﬁ
................ F(\M;{N JropaCiianel To.dhe.. Muark..of- 0413 ma.\....
O%ac(.eluum‘gw{] fﬁ{mﬂb{(‘mmﬁf&iaaﬁwgmé/ 3

os €= o (Fand w are prapodional )~

cl ‘\ < Ca a( \ an ”L
A loj(S % &Y\x'faoktdl‘dwx, e.q. i\j‘ oiq;:cj: éj‘ ) '(otﬁmo(iﬁaﬁégwr&
ond erc, S w(“ Alww e },:;orrecé ./

Migconephon bl e by

A"ﬁu %“L \Q«A— b Mwmk uwgtgmvm A hos ﬁ'&é ' 'ii e e A

A i&;)(zol . Tt won
&\SO L\@\TPQN‘ |J’ WwoA ’S’(Cﬂ '('b MoVe A/vno\ (‘_% /L_O__
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SECTION II: Part D (15 Marks)

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 28 (3 marks) Marks

A coil of wire is wrapped around a hollow cardboard tube, as shown. A power supply
is connected to the coil and the current creates an electromagnet.

The coil carries a current of 6 A and has a length of 15 cm, with 40 turns of wire.

(8 Determine the strength of the magnetic field inside the coil.

—

(b) Indicate on the diagram with the letter N the position of the North pole of the
electromagnet.
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Question 29 (4 marks) Marks

The graph below shows vertical displacement versus horizontal displacement for a
wave travelling to the right at a speed of 10 ms™.

vertical
displacement (cm)

horizontal
60 displacement (m)

From the information in the graph, determine:

(a) the wavelength of the wave.

........................ 5,88, s N 1

..........................................................................................................................

(b) the amplitude of the wave.

................... O e

..........................................................................................................................

(c) the period of the wave.

..........................................................................................................................
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Question 30 (4 marks) Marks

Aray of light enters a gemstone as shown below. It reflects twice within the gemstone,
then exits.

7
36°, 7

Y

(@ Show that the refractive index of the gemstone must be at least 1.7. Justify your

answer. ﬂﬁ&.#f&{ big, = 3E”,

< d ' . ‘
....................... (- [/)-3/"”_:[’) M-—*.J—-"
....................... 5.&.».'Izﬂﬂ...........zfiga,--::;:.41.“.&?.;.............Qﬁf’.{;‘.’:‘:3;]%";'2'5’5’.-::. AR

Assuming that the refractive index of the gemstone is 1.8, determine the speed
of the light within the gemstone.

= Soo M‘iﬁ [. (4 x Ingf}’?j

..........................................................................................................................




~ Sydney Grammar School Form V Physics

- 2022 Annual Examination

Question 31 (2 marks) Marks

A light sensor which measures the intensity of light is placed a distance d; = 15 cm
from a point light source, as shown.

Light sensor

\//( ® @D point light source
o

di

A

B
Lt

If the intensity at that distance is 2.0 Wm2, determine the distance d, at which the
intensity will be 1.5 Wm=2.

2
Question 32 (2 marks)
Two waves are depicted on the graph below. Draw on the graph the superposition of W
the two waves. I ’ - N
JPS— 0 GLOARED T .
/;_H__.-" T L : / ; ‘ ’ - /_.;I r’\ ‘/J
] i-‘ I I F o | ,/L'J”j LU R '
|
1 ! ~1.~ @o¢ /A, :
X o
£ o s :
Q ——
5
g 01— X
a
K7
[m] -
-]
2
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SECTION lI: Part E (12 Marks) AAn |

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 33 (2 marks) Marks

Calculate the readings on the ammeter and voltmeter in the circuit below.

+16V
L A1
30 50
A
2N
.......... - 1 SR W A4 /(8. 2. 2h.

.............................................................................




Sydney Grammar School

Form ¥ Physics - 2022 Annual Examination

Question 34 (5 marks) Marks
Consider the circuit shown below.
+18V 7Q
[ —— L-l-
I ™ e =
A~ 4 &
40 g 2. 3/ =263~
% 3
!
30
—TI
| IS |
]
Calculate:
0,
(@) The total resistance of the circuit. /
AR YT S OO .S SR Lo ;262
.......................................................................................................................... O,
................................................................................................... =12 68n 2

(o)

(¢) The voltage across the 8 Q resistor.

1
=3 ‘7‘7 v
(d)  The current through the 4 Q resistor. .
...... Y
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Question 35 (5 marks) Marks

Consider the circuit shown below.

N | Par = S0
a[;:]
1 -

+36V

12 Q

120 —=

o,

z
— & }—

Calculate the amount of power used by Resistor X when the switch is open.

......................................................................................................................

..........................................................................................................................

When the switch is closed, the total power consumption of the whole circuit

. 5 0 .
increases by a factor of 2. Calculate the resistance R, of-Resistor Z. )
3 | ) —b ) F Nvo Matjes ELsE Lhare |

.......................................................................................................................

....................................................
..........................................................................................................................
................................................
...............................................

...........................................................................

..........................................................................................................................

END OF EXAMINATION
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