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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
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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)
-
wu

[y
o

0 0.1 0.2 03 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?

@ 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

Page 10



Sydney Grammar School Form V Physics 2022 Annual Examination

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

Page 11



Sydney Grammar School Form V Physics 2022 Annual Examination

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
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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,
Mass of electron, m,
Mass of neutron, m,
Mass of proton, m,
Speed of sound in air

Earth’s gravitational acceleration, g
Speed of light, ¢

Electric permittivity constant, £,
Magnetic permeability constant, 4,
Universal gravitational constant, G
Mass of Earth, M

Radius of Earth, rg

Planck constant, A

Rydberg constant, R (hydrogen)

Atomic mass unit, u«

leV
Density of water, p
Specific heat capacity of water

Wein’s displacement constant, b

~1.602 x 1072 C
9.109 x 1073 kg
1.675 x 1072 kg
1.673 x 1072 kg
340 ms~!
9.8 ms2

3.00 x 108 ms™!

8.854 x 10712 A2s* kg™ Im™>

4z x 1077 NA™2
6.67 x 107! Nm?kg™?
6.0 x 10** kg
6.371 X 10°m
6.626 x 1074 J 5
1.097 x 10" m™*

1.661 x 10727 kg
931.5 MeV/c?

1.602 x 107
1.00 x 10* kg m™
4.18 x 10° Jkxg 'K!

2.898 x 10> mK



FORMULAE SHEET

Motion, forces and gravity

v =u+tat

—

Fnet = ma

W= F”s = Fscos@

AU = mgAh
b & K = ;mv2
At
P = F”v = Fvcos@
Simi,. = Fom?
g before g after D Mipetore = D MVyger
Ap = F_At _
ac = ?
o = A6 2
- . my
g Fo==
7 = rF = rFsing
GMm
F =
2xr r2
Ve
r_GM
17 = _GMm T2 4E2
r
Waves and thermodynamics
v =fA fbeat=‘f2_f1‘
f= ;, f' _ f(vwavc+vobscrvcr)
(vwav _vsou.rce)
dsin@ = mAi
c n sinf, = n,sinf,
n. = —
X vx . 9 n2
sind, = —=
I= Imcoszﬂ ¢ m
Q = mcAT L = L}
Q _ KAAT
t d



FORMULAE SHEET (continued)

Electricity and magnetism

E="Y
d
,_ AU
q
W =gV
W = gEd
g = Bl
2zr
_ HoM
L

D = B”A = BAcosf

F = gE
1
F= ‘1"132
dmey r
=42
t
V=IR

F = qv|B = gvBsinf

F = lIJ_B = [IBsin@
F _ # hh
) 2 r

AD 7 = nlA|B = nlIABsinf
€="Nar
’ Vel = Vi,
oM
v N
Quantum, special relativity and nuclear
L
A = i = 0
mv 2
Y
Kmax =hf-¢ [ 62]
b
A = — 2
max = T =1, G—lj
2
c
E = mc?
myVv
E = hf o= 2
v
1 [1_1] ;
A a2 At
g By N, = Ny ™
4 - 2
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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 W 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.

corvect
A B cO DO

?I‘::-) . AQO BO cO bpO

2 a0 BO cO DO

3. O BO <¢cO 0O

4 A0 BO cO bpO

5. A0 BO c¢cO 00O

6. A0 BO cO 0O

7 a0 BO cO DO

8 A0 BO cO 0O

9. AC BO <¢cO DO

10. 2O BO O DO

11. 2O O c¢c© O

12. a0 BO ¢ O

3. 53O0 BO c© bpO

4 A0 BO cC bpO
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