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Hornsby Girls' High School

YEAR 11 YEARLY

2022 EXAMINATION

Physics Assessment Task 3

General e Reading time — 5 minutes
Instructions e Working time — 2 hours
e NESA approved calculators may be used
e Adata sheet, formula sheet and Periodic Table are provided at
the back of this paper
e For questions in Section Il, show all relevant working in
questions involving calculations

Total marks: Section | — 20 marks

70 e Attempt Questions 1-20
e Allow about 30 minutes for this part
e Write your answers on the answer sheet provided

Section Il — 50 marks

e Attempt All Questions
e Allow about 1 hour and 30 minutes for this part
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Section I

Use the multiple-choice answer sheet provided for Questions 1-20.

1. An object is accelerating at a constant rate. Which graph best displays the relationship between
the force applied to the object over time?

A. B.

2. A car travelling at 60.0 kmh! applies its brakes and comes to a complete stop in 5.5 seconds.

What was the acceleration of the car?

-3.0 ms™
3.0 ms™
-10.9 ms™
10.9 ms™

SRl

3. A ball was thrown straight up at 8.0 ms™!. What is the maximum height it will reach relative to
its release position?

20m
2.1m
32m
33m

SO wp
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4. Students used a ball-dropping experiment to determine the acceleration due to gravity. They timed
how long it took a ball to reach the ground from different heights.

The graph below shows the line of best fit they produced. Note that the axes do not include their
scales.

Time2 (s2)

Displacement (m)

The students used the gradient (m) of the line of best fit to determine the acceleration due to gravity

(&)

Which equation would the students then use to determine their value for gravity from the gradient?

A. g=2m
B. g=m
2
C. g=;
D.g=%

5. A new electric car on the market has a mass of 2250kg and can accelerate from 0 to 100 km.h"!
in 3.00 seconds. What is the power required to cause this acceleration?

37.5 KW
289 KW
868 KW
3.75 MW

Cowp
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6. Shown below are four velocity vs time graphs.

Velocity

Velocity

Time

Time

2
> '
‘©
o
(]
>
Time
4
>
=
(&)
o
(]
>
Time

Which row correctly identifies the type of acceleration shown in each graph?

Constant Zero Increasing Decreasing
acceleration | acceleration | acceleration | acceleration
A. 2 3 1 4
B. 2 1 3 4
C. 3 4 1 2
D. 4 3 2 1

7. Plane A is travelling Northwest. Plane B is travelling Northeast.
Which of the following vector diagrams represents the velocity of B relative to A?

A.
VBA
VB4

AV
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8. The graph below shows motion of an object over 4.0 s.

Displacement (m)
(V]

|
<
wn

I
—

I Time (s)

l

What is the average velocity of the object?

A. 0.0 ms™!
B. 0.25 ms’!
C. 0.75 ms™!
D. 1.0 ms™!

9. A 0.5 kg ball rolls off a horizontal surface as shown in the diagram.

5.0 m/s

—_—

Determine the magnitude of the impulse given to the ball by gravity during the 0.80 seconds it takes
the ball to fall to the ground.

A. 0.9N.s
B. 1.8 N.s
C. 29N

D. 3.9N.s
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10. The diagram below shows a free body diagram of the 4 forces acting on a block on an inclined
plane sliding down at a constant speed. The block has mass, m, and is situated on earth with a

gravity, g, acting. The inclined angle is represented by 6

2.

4.

Which statement is correct regarding for the forces acting on the block?

there is a net force down the ramp

friction and the normal force are in balance
force 1 and 3 are equal and opposite

force 2 is independent of the angle

Cowp

11. A 38.0 kg student climbs a short flight of stairs in a time of 4.5 s.

height =1.50 m

i

"""""" - o
-

horizontal distance =2.50 m

How much does her potential energy change?

1147
55917
9311J
11207J

Cawp
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12. A block is placed on a ramp with an angle 8. The angle is then increased to 20.

- X

Which statement is true about the friction between the block and the ramp?

the amount of friction is the same for both angles
there is more friction on the steeper ramp

there is less friction on the steeper ramp

the friction is different by a factor of 2

Cowp

13. The diagram shows a collision between a 1.0 kg toy car and a stationary 2.0 kg toy truck. After
the collision, the car bounces back at 1.0 ms-1 while the truck goes forward at 2.0 ms™!"

BEFORE AFTER

mC=1.0kg mT=2.0kg

ue=3.0mls  u=0ms ve=l0m/s v, =2.0m/s

Based on these values, are momentum and kinetic energy conserved?

Momentum conserved Kinetic energy conserved
A. Yes Yes
B. Yes No
C. No Yes
D No No
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14. A taut string is plucked once and makes a note with a frequency of 875 Hz. The length of string
is 25.0 cm.

What is the speed of sound in the string?

A. 170 ms™!
B. 219 ms’!
C. 340 ms™!
D. 438 ms’!

15. The diagram below shows a cross section of a medium at an instant in time as a wave moves
through it.

What value does the double ended arrow show?

amplitude
wavelength
period
wave height

Cowp

16. What conditions are necessary for total internal reflection to occur?

the wave must travel from a slower medium to a faster medium

the refractive index from medium 1 into medium 2 is greater than 1.0

the wave must travel from a more dense medium to a less dense medium

the wave must travel from one medium to another and the frequency increases

Cowp

17. A coil of nichrome wire was placed into 200 ml of water. A voltage of 12.0 V was applied to the
coil for 3.0 minutes resulting in a current of 4.5 A. Assuming no loss of energy to the environment,
what is the change in temperate of the water?

2.0°
12°
18°
54°

Cowp

18. The graph shows water, initially frozen, being heated at a steady rate.
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phase change
(vapourisation)

Temperature

phase change

QO
@c\»\ (melting)

Energy Input
Which section of the graph is related to the latent heat of fusion?

AB
BC
CD
DE

Cowp

19. Two electrons are at rest with a separated by 5.7 x 10°® m. What is the magnitude of the
electrostatic force they would experience from each other?

41x 102N
56x 10BN
2.5x10*N
4.0x 10N

0w

20. Four circuits were constructed using identical light globes. Which circuit has the lowest total
resistance?

230V :I :I
130V
C N D
/
5 el
T
el 240V

1 I
120V
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Section II
Question 21 (4 marks)

The diagram shows three blocks connected by strings.

What is the tension force in string 1 when the blocks are stationary? (2)

The system now starts accelerating downwards at 5 m.s™

What is the tension in string 2 ? (2)

Question 22 (3 marks)

A popular street in Hornsby will have its speed limit reduced from 40 km/hr to 30 km/hr. If the
force applied by a braking car is the same at both speeds, how would this change affect the stopping
distance of the vehicles travelling on this street? Use calculations or a sketch graph to support your
answer.
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Question 23 (4 marks)

A wrecking ball with a mass of 325 kg is attached to a wall via a cable and is pulled horizontally by
a force, F, so that is is held and an angle of 25.0 ° to the vertical as shown.
Working space for vector diagram

Force

325 kg

Question 24 (4 marks)

In a game of snooker the white ball (cue ball) has a mass of 0.17 kg and the number 5 ball has a
mass of 0.16 kg. The cue ball collides with the stationary number 5 ball at 2.2 ms™.. It then comes
to a stop. The number 5 ball moves along same line as the cue ball.

(a) Calculate the velocity of the number 5 ball after the collision. 2

O 24 continued next page
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(b) If the collision occurred in 0.1 seconds, how much force did the number 5 ball exert on the
cue ball? 2

Question 25 (5 marks)

A speaker is used to direct a sound wave into a pipe closed at one end shown below.

< [ =42 cm >

a) Sketch the standing wave for the fundamental frequency on the diagram and label any nodes and
antinodes. (2)

b) The speed of sound is measured as 340 ms™!. Determine the fundamental frequency. (2)
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Question 26 ( 4 marks)
An object is placed as shown in the diagram

a) Construct a ray diagram to show the image that would be formed. (2)

b) Describe the nature of the image. (2)

Question 27 (3 marks)
Both tuning forks produce the same frequency of 256 Hz when struck by a hammer.
Tuning fork A Tuning fork B

) Sound waves

P’j%\

Tuning fork A is struck and allowed to vibrate. Tuning fork B is brought close to A and it begins to
vibrate at 256 Hz. Explain the behaviour of tuning fork B

Year 11 Physics Yearly Exam 2022 page 13



Question 28 ( 4 marks)

The wave show below is travelling at 50.0 cm s™! through a medium.

F 3
displacement 57
/mm
0 T T T T T ™
0 5 10 1 20 5 30 3 40 5 50 55
time/ms
—5-

a) What is the frequency and wavelength of the wave? (2)

b) The wave encounters a change in medium and speeds up to 75.0 cm s™'. What happens to the
wavelength and frequency? (2)

Question 29 (4 marks)

The diagram shows electric field lines between two l |
parallel plates charged. A positive charge is placed at
X. It is then moved to point Y.

a) There is a potential difference of 6 volts between the
plates. Draw the equipotential line of 4 V. (1)

b) Compare the force due to the field at both positions.
(1) [ |

029 continued on next page
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¢) What would the separation of the plates be, in cm, if the field strength is 10.5 Vm™!? (2)

Question 30 (5 marks)

The diagram shows 4 resistors connected to a power supply.

4 4 2
e
2 82
1|
"

a) What is the voltage drop across the 3 Q resistor? (1)
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Question 31 (S marks)

Some physics students conducted an experiment to determine the resistance of a ceramic resistor
attached in a simple series circuit. The circuit consisted of only a transformer, ammeter, the ceramic
resistor, voltmeter, and the wires needed to connect them.

Assume all equipment was ideal (correctly calibrated, no additional sources of resistance or voltage
loss).

They collected the data below:

Voltage(V) Current (A)
0.0 0.0
1.0 1.5
2.0 2.5
3.0 3.5
4.0 4.5
5.0 5.0
6.0 5.0
7.0 5.0

(a) Graph the students’ results on the grid provided so that the gradient will be equal to the
resistance. (3)

b) Is the resistor ohmic or non ohmic? Justify your answer. (2)
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Question 32 ( S marks)

Distinguish between the terms validity, reliability and accuracy. Use examples to support your
answer.
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Spare pages for extra working if needed
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Section I

Use the multiple-choice answer sheet provided for Questions 1-20.

1. An object is accelerating at a constant rate. Which graph best displays the relationship between
the force applied to the object over time?

F= me
. B.
A o cost o Fanstad

c D)

2. A car travelling at 60.0 kmh™' applies its brakes and comes to a complete stop in 5.5 seconds.

O i IR
What was the acceleration of the car? £ =§ & A= 3 ( - /6 71“' U=09
@-3.0 ms? ==L
. 3.0ms? i

=
C. -10.9 ms? ~ 167 Slows Howr |
D. 10.9 ms? AR T & U A-g“\f'“ﬂ

-3-‘0 r\r1s"L

n

it

3. A ball was thrown straight up at 8.0 ms™. What is the maximum height it will reach relative to

its release position?
L= §0ms” =0 (d‘?" 7 w/)
A. 2.0m 2 AAAX l\}*“j
B. 20m S = —?'Qr\\s
C. 3.2m

D.B.3m oty deS 2
‘:} S = (fz--aV\z - —f9o . 31(

AL -/‘7"( :?')7/“\‘
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4. Students used a ball-dropping experiment to determine the acceleration due to gravity. They timed
how long it took a ball to reach the ground from different heights.

The graph below shows the line of best fit they produced. Note that the axes do not include their
scales.

Time2 (s?)

Displacement (m)

The students used the gradient (m) of the line of best fit to determine the acceleration due to gravity

(&)

Which equation would the students then use to determine their value for gravity from the gradient?

o i s = uf +kat’ ii;
B.g=m S = ;-{La'(. g

i

clg=2 " Ut U2 _-,_.2;

5. A new electric car on the market has a mass of 2250kg and can accelerate from 0 to 100 km.h!
in 3.00 seconds. What is the power required to cause this acceleration?

>
A. 375KW
. ) g l
(B) 280 KW L g_o.ot, Py 215'05 = L RS
C. 868 KW 5
D. 3.75 MW f = MYV
o &
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6. Shown below are four velocity vs time graphs.

1

um»{b (AN

Velocity

O \Avs) rvj

=
4]
Velocity g
]

i
Time
r

3 4 '
ol rerust kJ

1

A
—
3
o

Velocity

Velocity

Time

Time
Which row correctly identifies the type of acceleration shown in each graph?

Constant Zero Increasing Decreasing
— accelfiation accele‘r_ation acceleration | acceleration
a) 2 3 1) A
= 2 1 s &
C. 3 4 (1) 2
D. 4 3) 2 1

7. Plane A is travelling Northwest. Plane B is travelling Northeast.
Which of the following vector diagrams represents the velocity of B relative to A?

B retofe %44

A B, g £ -A
<<jm v ~Up
A \X\
« »  ©
NN
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8. The graph below shows motion of an object over 4.0 s.

Y
What is the average velocity of the object?

A. 0.0 ms™
B.) 0.25 ms!

. 0.75 ms™!
D. 1.0 ms™

g = /-OM
Ver © o :D'LS— /‘&‘5"
4O

9. A 0.5 kg ball rolls off a horizontal surface as shown in the diagram.

5.0 m/s

e

tl

N
N «-E o
N

M =
Nl 0 CxXT ¢x of

——_———-—'/

Determine the magnitude of the impulse given to the ball by gravity during the 0.80 seconds it takes

the ball to fall to the ground.
A. 09N

B. 1.8 N.s

Year 11 Physics Yearly Exam 2022
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10. The diagram below shows a free body diagram of the 4 forces acting on a block on an inclined
plane sliding down at a constant speed. The block has mass, m, and is situated on earth with a
gravity, g, acting. The inclined angle is represented by 8

“g «n § (N~ ’](3”"”)

ke

P
5
LF,
]

Which statement is correct regarding for the forces acting on the block?

K. there is a net force down the ramp A0 — 220 Q(d&' R’Jﬁ e ¢ 0\'\7{ ty(‘
” friction and the normal force are in balance A2 T Ma w lpeas 5o

C. Jforce 1 and 3 are equal and opposite —2.¢/* < -

. force 2 is independent of the angle M3 wn

11. A 38.0 kg student climbs a short flight of stairs in a time of 4.5 s.

~height=1.50m

-,

horizontal distance = 2.50 m

How much does her potential energy change?

A. 114]
B,/ 55917
. 981.J
D. 1120
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12. A block is placed on a ramp with an angle 0. The angle is then increased to 26.

Which statement is true about the friction between the block and the ramp?

)C the amount of friction is the same for both angles

. there is more friction on the steeper ramp

C.)there is less friction on the steeper ramp
. the friction is different by a factor of 2

13. The diagram shows a collision between a 1.0 kg toy car and a stationary 2.0 kg toy truck. After

oK. (o O

Al . O

the collision, the car bounces back at 1.0 ms-1 while the truck goes forward at 2.0 ms™"

'CQf"‘ff‘S]f\

‘,’ G ke
;Mj,w

Ffo( (0

e 4.5 )
Fou BERORE  {wtt AFTER
L %
P
45 7 9 =
03 40
me=10kg mp=2.0kg
T CNRGRE W = O — .
ue=30ms  Up=0mis v =l0mis vy =20mis  ZT¥
Sf=30m mes= w240 =5OM
Based on these values, are momentum and kinetic energy conserved?
Momentum conserved Kinetic energy conserved
U g A%‘\‘l\“
A. k\Yes ‘1 Yes
B. ) é‘ ¥es ) No )
€. No Yes
D. No No )
./
*-la/
page 7
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14. A taut string is plucked once and makes a note with a frequency of 875 Hz. The length of string
is 25.0 cm.

X = JL
What is the speed of sound in the string? D'

A. 170 ms™!
1
] \) "g}\
1

B. 219 ms
. 340 ms’

@438ms' - %']S’)LQS

. 455

:4311\3"

15. The diagram below shows a cross section of a medium at an instant in time as a wave moves

through it. C{/}’ﬂ“‘?rﬂ\f vy cﬁ#‘n&

& 2 -3 i
What value does the double ended arrow show? A/
foted M ot =W ALU
< A. amplitude A /

¥ B. wavelength

K C. period —AsT a Fna. ML

@ wave height

16. What conditions are necessary for total internal reflection to occur?

@ the wave must travel from a slower medium to a faster medium

. the refractive index from medium 1 into medium 2 is greater than 1.0 ( (255 H““ 4
C. the wave must travel from a more dense medium to a less dense medium <Z%$ ‘6 'f ) YIL
D. the wave must travel from one medium to another and the frequency increaitzs

= ol
’{;QZM owv(kj ?“)

17. A coil of nichrome wire was placed into 200 ml of water. A voltage of 12.0 V was applied to the
coil for 3.0 minutes resulting in a current of 4.5 A. Assuming no loss of energy to the environment,
what is the change in temperate of the water?

E<Vlt <=mSAT

éféoo AT =Vt =2 oxdEx 3o
. - = -F—_-__--_—-
D. 54° z )€Ca

18. The graph shows water, initially frozen, being heated at a steady rate.
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phase change
(vapourisation)

Temperature

p se change
elting)

Energy Input

Which section of the graph is related to the latent heat of fusion?

AAB wary W o /).,ch:uj
/en 4Lm rqu s ony
D. DE

(AT Heal

o vk POAIZATIN

bor(ﬂjs Ih &&
'fl,t.n/‘\f"ﬁ&'—"

19. Two electrons are at rest with a separated by 5.7 x 10® m. What is the magmtude of the

electrostatic force they would experience from each other? Z } GOz w L;
L
A 41x108N F= zfuz, -y i s5tv ™
x B. 5.6x 103N ([-(.al.\(p-} ) g?'{xp
¢ 25x106%N Yk SRS =y T
i & 83T« . O w]f
D. 40x 104N (5 7xe /, =7 Ixlo

Lo an
SART) <PAe aff

20. Four circuits were constructed using identical light globes. Which circuit_l‘las_i.h

resistance? ,Q & ? < Kr "
B. _ @_@_
:I :I
350¥ |-
130V
’_(___' C. _@_ D.
iy Y
_@_
- R =i
T — el 240V
3 Y

120v
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L™ 1

2 A
e
.
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Section IT
Question 21 (4 marks)

The diagram shows three blocks connected by strings.

What is the tension force in string 1 when the blocks are stationary? (2)

j%n,\j | hetels oA 1 masie)
7/"' M.(.‘,l--(j

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

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

The system now starts accelerating downwards at 5 m.s™ ,]-
— 1—

" o, = M
What is the tension in string 2 ? (2) F S j

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

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

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

Question 22 (3 marks)

A popular street in Hornsby will have its speed limit reduced from 40 km/hr to 30 km/hr. If the
force applied by a braking car is the same at both speeds, how would this change affect the stopping
distance of the vehicles travelling on this street? Use calculations or a sketch graph to suppo[t Gzyour

answer. )’“/TM/LE Wﬁa/\/c - /b\o:)&okzjoﬁp
A .

Q
v * 2 L»_\L + Z‘Z Q) ._F_/l____,____
020 et (awd o]
B T
S & W2 ,

B R SR IS w0 R SN S

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

........... ‘P sgo}‘:;fﬁ?;\w-:w‘.'o\cﬁ%.hl




Question 23 (4 marks)

A wrecking ball with a mass of 325 kg is attached to a wall via a cable and is pulled horizontally by

a force, F, so that is is held and an angle of 25.0 ° to the vertical as shown.
Working space for vector diagram

2 ”’r ‘
w235t
Force < ?”QYN
« [
[ fand < =

325 kg

F

U

a) Use vector analysis to find the magnitude of the force F. (3)

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

b) What is the magnitude and direction of the vertical force that the wall exerts on the cable? (1)
W) < 31N A

Question 24 (4 marks)

In a game of snooker the white ball (cue ball) has a mass of 0.17 kg and the number 5 ball has a
mass of 0.16 kg. The cue ball collides with the stationary number 5 ball at 2.2 ms™. It then comes
to a stop. The number 5 ball moves along same line as the cue ball. 9. /¢

= A Ay = Q-1 W, =0 M, = ( I“j

U
(a) Calculate t&'le velocity of the number 5 ball after the collision. 2

B O A 7 TN e X A

............. SN ARRRRRORD o, 005, | I g} Dot
...................................... O:lxd2 t0.2. 9t MV .
.................................... 2. 9374 Ns 2 Uy 0308
- 1§
O 24 continued next page = 7\,3"_ MS-)
S
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(b) Ifthe collision occurred in 0.1 seconds, how much force did the number 5 ball exert on the
cue ball? 2

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

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

Question 25 (5 marks)

A speaker is used to direct a sound wave into a pipe closed at one end shown below.

a) Sketch the standing wave for the fundamental frequency on the diagram and label any nodes and
antinodes. (2)

b) The speed of sound is measured as 340 ms™'. Determine the fundamental frequency. (2)

¢) What is the frequency of the 2" overtime? (1)

2t svntbrs = 3l shacty v puran = hormans

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

........................... }b’ :4)(0‘42-;3?3<M
et

~ = o o 8‘?’0 -:,/0/2'/‘/2_
L= 59 fra ot - —

£ =54 = fowo e
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Question 26 (4 marks)
An object is placed as shown in the diagram

i /
e
i -
® .

[~§ ™

a) Construct a ray diagram to show the image that would be formed. (2)

b) Describe the natur?’ ot;jhe image. (2)
Ay rie

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

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

Question 27 (3 marks)
Both tuning forks produce the same frequency of 256 Hz when struck by a hammer.
Tuning fork A Tuning fork B

Sound waves )
vjjj

Tuning fork A is struck and allowed to vibrate. Tuning fork B is brought close to A and it begins to
vibrate at 256 Hz. Explain the behaviour of tuning fork B

s s e<Stmaces o acflan
et g ol B
- bl /mo‘-\u-o Q. e Cas<d q-ﬂf/;ﬁzd’({ ‘f Vlér"k ot

......................................................................................................................
...............................................................................................
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Question 28 (4 marks)

The wave show below is travelling at 50.0 cm s™! through a medium.

A

g é'/]’ =

0 I T
20 5 30 3 40 5 50 55
time/ms
£

a) What is the frequency and wavelength of the wave? (2)

displacement
/mm

..... T=20msg zRoxfo’ A=Y 29850 99la
....... f‘ =——L ot o f 5 —
T A-X|@

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

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

b) The wave encounters a change in medium and speeds up to 75.0 em s™'. What happens to the
wavelength and frequency? (2)

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

Question 29 (4 marks)

The diagram shows electric field lines between two | -~ e ] Q
parallel plates charged. A positive charge is placed at 4 ‘ 1 :

X. It is then moved to point Y. X

a) There is a potential difference of 6 volts between the ) 3 o

plates. Draw the equipotential line of 4 V. (1) - - <f» \/
b) Compare the force due to the field at both positions. ¥

() R I S " |é

029 continued on next page
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¢) What would the i’efaration of the plates be, in cm, if the field strength is 10.5 Vm™'? (2)

o Bim M O&“‘—?\-/-— .......... ,é—- ..... « 05w
....................... 0(6[95’7;70’“
—/

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

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

Question 30 (5 marks)

The diagram shows 4 resistors connected to a power supply.

, corest s glits

4 A _2& In m‘}““f& ol "U
oy res pgpen s
: A
y R
1Q ~
38
I

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

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

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

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

..............................................................................................................
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Question 31 (5 marks)

Some physics students conducted an experiment to determine the resistance of a ceramic resistor
attached in a simple series circuit. The circuit consisted of only a transformer, ammeter, the ceramic
resistor, voltmeter, and the wires needed to connect them.

Assume all equipment was ideal (correctly calibrated, no additional sources of resistance or voltage
loss).

They collected the data below:

Voltage(V) Current (A)
0.0 0.0
1.0 1.8
24 2.5
3.0 3.5
4.0 4.5
5.0 5.0
6.0 5.0
7.0 3.0

(a) Graph the students’ results on the giﬁovic{ej so that the gradient will be equal to the

resistance. (3) \J = ‘ A pl.‘f‘ \/ ) L

%.b
N
D _“

™~ G 17 N R R 7,
L =

B ”- '

e 4 T

g -

HERE b mEEEDE SNEERENES
R C S L

C urr~X (A)

b) Is the resistor ohmic or non ohmic? Justify your answer. (2)

/\/M oAMi — 74@/‘6\/\?‘ ol\qp)/; —-/(sz/é»u

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

........................................................................................................................
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Question 32 (5 marks)

Distinguish between the terms validity, reliability and accuracy. Use examples to support your
answer.
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