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Section I

15 marks

Attempt Questions 1-15

Allow about 25 minutes for this part

Use the multiple-choice answer sheet for Questions 1-15

1 Blue light in the visible part of the electromagnetic spectrum has a wavelength of
450 nm.

Calculate the frequency of this light.

(A)  15x10"Hz
(B)  6.6x10° Hz

(C) 6.6 x 10 Hz
(D) 6.7 x 10" Hz

2 An ambulance is approaching a stationary observer at a constant speed of 60 kmh™. The
speed of the sound is 340 ms™ and the siren has a frequency of 650 Hz according to the
source.

What is the frequency, according to the observer, as the ambulance approaches them?

(A) 618 Hz
(B) 633 Hz
(C) 682 Hz
(D) 789 Hz

3 A material to be used for a fibre-optic cable has a refractive index of 1.44.

Which of the following would be the critical angle for this material?

(A)  14.5°
(B)  35.2°
(C)  44.0°

(D)  53.2°
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Which statement correctly shows how a sound wave is different to a light wave?

(A)
(B)
(€)
(D)

Sound waves are capable of diffraction and light waves are not.
Sound waves always have a smaller frequency than light waves.
Sound waves are produced by oscillating objects and light waves are not.

Sound waves require a medium to propagate whereas light waves do not.

A car travelling at 80 kmh™ applies its brakes and comes to a complete stop in 7
seconds.

What was the acceleration of the car?

(A)
(B)
(€)
(D)

-11.4 ms™
-3.2 ms™
3.2ms?

11.4 ms?

Which of the following is NOT a method by which thermal energy can be transferred?

(A)
(B)
(C)
(D)

Radiation
Convection
Conduction

Contraction
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Use the following information to answer Questions 7 and 8.

The following graph shows the motion of Car A, mass 300 kg, travelling south along a road.

40

e . . 2 . 4

20

Velocity
(m/s)

10 > 2 . 2  J

Time (s)

At time 4 s, Car A collides with Car B, also mass 300 kg, resulting in the change in velocity
shown in the graph above.

After the collision, the two cars are joined together and travel as one object.

7 What was the velocity of Car B just before the collision?

(A) 20 ms™ South
(B) 30 ms™South
(C) 20 ms™ North
(D) 10 ms™ North

8 What was the force experienced by Car A in this collision?

(A) 3000 N South
(B) 6000 N South
(C) 3000 N North
(D) 6000 N North



Hornsby Girls High School Physics Year 11 Yearly 2018

Which option correctly shows how each factor influences the movement of electricity
through a conductor?

10

Increased Increased cross | Increased Change in conducting
length sectional area | temperature material

(A) Resistance Resistance Resistance Resistance varies with
increased decreased increased different materials

(B) Resistance Resistance Resistance Resistance varies with
increased decreased decreased different materials

(C) Resistance Resistance Resistance . .
. . . Resistance increased
increased increased increased

(D) Resistance Resistance Resistance No change in resistance
decreased decreased decreased with change of materials

Which of the following is the best example of an elastic collision?

(A)
(B)
(€)
(D)

Two cars colliding

Two atoms colliding

Two billiard (pool) balls colliding

A cricket ball bouncing on a concrete floor
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The diagram below shows the force vectors experienced by charge Q due to charges X,

Yand Z.
BOm Q

<xqy = <zqy = 35°

Which vector diagram most correctly represents the resultant force felt by g?

(A) / (C)

(®) (©)

What quantity is best defined as the product of the resultant force experienced by an
object and its total displacement?

(A) Work

(B) Momentum

(C) Acceleration

(D) Kinetic Energy
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13 A loud speaker is set up at the front of the room at ear level. Which of the following
statement best describes the sound waves that pass through the room towards you?

(A) The air molecules vibrate vertically up and down.
(B) The air molecules vibrate horizontally backwards and forwards.
(C) The air molecules vibrate both vertically and horizontally.

(D) The air molecules move toward you in waves.
14 Three identical resistors are connected in parallel in the circuit below.
—® \
R R I
- R

What would be the current through any resister if the current on the ammeter is I?

(A) %/
B >
(C) /
(D) 31/

15 In the situation depicted below, Jill is talking to Jack.

P Line of sight (blocked)

Doorway K

Jill

What is the property of sound waves that makes it possible for Jack to hear Jill?

(A) Beats

(B) Diftraction

(C) Dispersion

(D) Interference
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Question 16 (3 marks)

The diagram shows small pieces of paper clinging to a plastic comb that has just
been used to comb hair.

Explain what is happening, in terms of the scientific principles involved.

Page 11
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Question 17 (6 marks)

Consider the following two electric circuits, Y and Z:

Rt Y

H— H—

The current flowing through the 150 Q resistor in each circuit is the same.

(a) Calculate the current flowing in Circuit Z.

(b) Calculate the potential difference across the 80 Q resistor in Circuit Y.

(c)  Determine the value of Resistor X in Circuit Y.

Page 12
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Question 18 (5 marks)

Physics Year 11 Yearly 2018

The following diagram shows the electric field produced by three charges, +3 C, +1 C, and

-4 C.

(@) Draw arrows on the diagram above to show the direction of the electric field at A and

at B.

(b)  Is the electric field strength greater at Point A or Point B? Justify your answer.

(c) A +2 C charge is placed at Point A and it experiences a SN force.

Calculate the magnitude of the electric field at Point A.

Page 14
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Question 19 (6 marks)

Some students provided constant heat at a rate of 2700 joules per minute to 100 grams of
liquid. The initial temperature of the liquid was 18 °C. The liquid took 8 minutes to reach its
boiling point of 70 °C and after a further 18 minutes, the students stopped heating before all
the liquid had evaporated.

(a) Plot the data and draw a graph to show the temperature—time relationship for this 2
experiment.

150
140
130
120
110
100
20
80
70
60
50
40 — -
30
20
10

Temperature (*C)

0 2 4 & ] 10 12 14 16 18 20 22 24 26 28 30

Time (minutes)

(b) Explain the shape of the graph.

Page 16
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Question 20 (7 marks)

The diagrams below show an airbag inflating during a car collision.

airbag fully drh.fars _h gad

Dag appears . :
blown up

coliision triggers|
airbag inthe

slaering wheel

L—

1t s —

A car of mass 840 kg was travelling at 50 kmh™ when it hit a tree, with no chance to brake.

(a) Calculate the amount of force that the car experiences if it came to a complete stop 2
after 0.35 second.

(b) Is mechanical energy conserved during this collision? Justify your answer.

(c) Explain, using precise terminology and reference to physical laws, how an airbag 2
reduces the injury of the driver.

Page 17
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Question 21 (3 marks)

Two planes A and B fly at the same height and constant velocities. A is flying on a bearing of
120° at 400 km hr' relative to the ground, while B is flying due West © at 300 km hr™' .

Vg =300 km hr?
N

X

.

Use vector analysis to determine the velocity of A relative to B. 3

Page 18
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Question 22 (4 marks)

The following two sound waves were detected separately by a microphone during a simple
scientific experiment and displayed on an oscilloscope screen.

(2 The oscilloscope is capable of a superimposing these two waves. Draw the resultant wave on 2
)  the graph axes below.

(b With reference to their physical properties, outline why electromagnetic waves, and not 2
) mechanical waves, are generally used for long-distance communication.

Page 20
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Question 23 (4 marks)

A biconvex lens is set up on a bench as shown below.

f1s the focal point and c is the centre of curvature of the lens

(a) On the diagram, construct relevant rays to show where an image would form on the
right-hand side of the lens. 2

(b) Describe the nature of the image. 2

Page 21
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Question 24 (4 marks)

Four pendulums were attached to a string stretched between two retort stands as shown in the
diagram.

Pendulum 1 was pulled back and allowed to swing freely. It was noted that after a short while
pendulum 4 started to swing with the same frequency as pendulum 1, while the other two
pendulums just vibrated a little bit.

Explain these observations. 4

Page 22
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Question 25 (8marks)

A practical investigation was conducted to analyse the strength of the magnetic field around a
straight current-carrying conductor while varying the current and distance from the wire.
Because the magnetic field is very weak a bundle of 2500 insulated wires was used instead of a
single conductor.

Ru Numbers of Current in each | Distance of point from | Magnetic field at
n conductors conductor (A) conductor (cm) point (x 10 T)
1 2500 1.0 5 1.0
2 2500 2.0 5 2.0
3 2500 3.0 5 3.0
4 2500 4.0 5 4.0
5 2500 5.0 5 5.0
6 2500 5.0 10 2.5
7 2500 5.0 15 1.7
8 2500 5.0 20 1.3
9 2500 5.0 25 1.0
10 2500 5.0 30 0.8

Students want to determine the relationship between the distance of a point from the conductor
and the magnetic field at that point.

(a) Which runs should they use? 1

(b) For the runs selected for part (a), identify the dependent, independent, and controlled
variables. 2

Question continues on next page

Page 23
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Question 2 Scontinued

(c) Draw a graph of these results from part (a) above. 4
(d) Describe the relationship
from the graph.
1

Page 24
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Question 26 (5 marks)

Block A is held motionless on a frictionless inclined plane by Block B suspended over a pulley
as shown.

|" 45°

a. Block A has a mass of 20 .0 kg. Draw a vector diagram of the forces acting on Block A. The
diagram must be labelled but does not need to be drawn to scale. (3)

b. What is the mass of Block B? (2)

Page 25
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Section I Part B -- extra writing space

If you use this space, clearly indicate which question you are answering.
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Section I Part B extra writing space

If you use this space, clearly indicate which question you are answering.
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Section I

15 marks

Attempt Questions 1-15

Allow about 25 minutes for this part

Use the multiple-choice answer sheet for Questions 1-15

1 Blue light in the visible part of the electromagnetic spectrum has a wavelength of 450

nm.
. c =4
Calculate the frequency of this light.

D;\ ’0
(A) 15x10Hz f= %

(B) 6.6x10°Hz _ — 19
(C) 6.6x10Hz )

A el
@ 6.7 x 10" Hz r° UL’D

2  Anambulance is approachmg a stationary observer at a constant speed of 60 kmh!. The
speed of the sound is 340 ms™ and the siren has a frequency of 650 Hz according to the

source, o 3 , (D 7 (MJ

Sd\;u.
What is the frequency, according to the observer, as the ambulance approaches them?

oo fof (rl ) {30 e
,\,9 &

@ 682 Hz QG‘_U(_ 2.»5]0 \ng N , ,
1;'{ 789 Hz e <%1§3 < 653

3 A material to be used for a fibre-optic cable has a refractive index of 1.44.

Which of the following would be the critical angle for this material?

(A)  14.5° . -l
¢, =S —/—
(B) 352° < "-’J
1} A
@ 44.0° z
4t
D) 53.20 !
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Which statement correctly shows how a sound wave is different to a light wave?

h() Sound waves are capable of diffraction and light waves are not.

D?f) Sound waves always have a smaller frequency than light waves.

;@5 Sound waves are produced by oscillating objects and light waves are not.
\/ @D Sound waves require a medium to propagate whereas light waves do not.

FO -
U < i:'f_zZZ"L' =0

5 A car travelling at 80 kmh™ applies its brakes and comes to a complete stop in 7 seconds.

What was the acceleration of the car? « U= b( -22-2
¢\
(A)  -11.4ms? “t -
@ -3.2 ms™2 = 317
© 32ms?
(D) 11.4ms?

6 Which of the following is NOT a method by which thermal energy can be transferred?

(A) Radiation ¥~ "f’kro N ij._g_
(B)  Convection o e ’;éb"
(C)  Conduction V.. ')‘va:)b\ A LD

@ Contraction
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Use the following information to answer Questions 7 and 8.

The following graph shows the motion of Car A, mass 300 kg, travelling south along a road.

40

\L/K 0 B ) B
Sauth + HV¢
>5’ s
L)
\B{F" +— '

Time (s)

At time 4 s, Car A collides with Car B, also mass 300 kg, resulting in the change in velocity
shown in the graph above.

After the collision, the two cars are joined together and travel as one object.

}—
M, U { 7 "!u}, U(L N ({V?J *‘M}) v
7  What was the velocity of Car B just before the collision? '
s - (:OU x 5-)
(A) 20ms” South - 400 3 oy + $o° (/Ll - 20 7033
- gold — U7
(B) 30ms" South W, = G 555""/
(C) 20ms" North = Do
(D)) 10 ms” North S
Z -2
2 o ~Nocl
8  What was the force experienced by Car A in this collision?
(A) 3000 N South o~ = -
(B) 6000 N South A +
@ 3000 N North (l Ty
®) 6000 N North =0 177 =
L
SR
= ‘3 a0 N M D(\-H\
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Which option correctly shows how each factor influences the movement of electricity
through a conductor?

Increased Increased cross| Increased Change in conducting
length sectional area | temperature material

(A) Re;igénce Resistance Reii/stance Resigfance varies with
inckeased degfeased incYeased di¥terent materials

(B) Res‘i;«ta/nce Resistapce Regjstance Resisgnce varies with
increased decrhéd detreased different materials

(C) Resgzﬁlce Re%' ance Resistance . .
increfased increased incﬂé:ed Rgs{stance increased
(D) | Resistagrce Resista;f?é Registance Naq_ghange in resistance
decreaSed decreay#d decreased with thange of materials

10 Which of the following is the best example of an elastic collision?

(A)  Two cars colliding //’\ all o MHe. <o / / 45 sl
&te Two atoms colliding - PR 2/) ’) Cd?\J"‘"#O/
)) Two billiard (pool) balls colliding fmﬂ,\ 3
pof ol
Suh &
ot SO ﬁv'f.

/o a edoyhi collmr~ I~ N
o ComsgM befrtsr

2 Ladies.

A cricket ball bouncing on a concrete floor

41
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11  The diagram below shows the force vectors experienced by charge Q due to charges X, ¥
and Z.

- @
20m @ X

1.0m 1.0m

< xqy =<zqy = 35°

Which vector diagram most correctly represents the resultant force felt by ¢?

o )
(B) \ (D) >

12 What quantity is best defined as the product of the resultant force experienced by an object
and its total displacement?

(A) } Work I A = F;//

Momentum
(C)  Acceleration
(D)  Kinetic Energy
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13 A loud speaker is set up at the front of the room at ear level. Which of the following

statement best describes the sound waves that pass through the room towards you?
(A)  The air molecules vibrate vertically up and down.,

@ The air molecules vibrate horizontally backwards and forwards.
(C)  The air molecules vibrate both vertically and horizontally.

(D)  The air molecules move toward you in waves.

14  Three identical resistors are connected in paraliel in the circuit below.
—( \

R R I
- R

|
What would be the current through any resister if the current on the ammeger is ?
@) 1, i Arndls  bageol o MAQS L.
3 1l ~t
R s < & w.L 'f“u\ C’Ul
® 2, As A 2
2 A1 !:;) ‘
< 1
(D) 31

15 In the situation depicted below, Jill is talking to Jack.

Line of sight (blocked)

Heoheomee?

What is the property of sound waves that makes it possible for Jack to hear Jill?

@geats . .,'.LQ WL L%dL) <y l‘; {)W\,

iffraction :
Dispersion ’ﬂ‘"‘b K aw ?ﬁw’ 'J

(D) Interference

IWJ |'ﬁ‘d& "Tf\»}

Lirné_
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Question 16 (3 marks)

The diagram shows small pieces of paper clinging to a plastic comb that has just been
used to comb hair.

Explain what is happening, in terms of the scientific principles involved.

—~ Ha  Conb /5 .o&ar}zo@ ﬁh confot octh

'ﬂ-g Lwa\

— Tho.  alsitrom /v\‘ﬂ—\ﬁ%’%%m A
‘FWW 'ﬁ""\\% O{xe-qu«"’f “eomls  ondd  Hhoo
/)wnzn 13_pelaaced

— i nde «f Fl~ na»yn clopl b = CM;

hews amouk d»yu N afficted b Fh

CM

Page 10
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Question 17 (6 marks)

Consider the following two electric circuits, Y and Z:

Circuit Y&“\-IL Circuit Z
~— = 150Q |- DO‘“
L),\ J
150 Q 800

~
i\
Z— XxXa H

Vi

&

1200 —-I I—— 200 _I I__

70V

\l‘ 70V

The current flowing through the 150 Q resistor in each circuit is the same.

(a) Calculate the current flowing in Circuit Z.

Z I& I :\/J-MLMJ = 749"""’"""

1

ﬁ’,ZQ_.J._‘Q;J;‘A

C41S

(b) Calculate the potential difference across the 80 @ resistor in Circuit Y. 2
V 21K
= 02 = %0
= [¢V
(¢)  Determine the value of Resistor X in Circuit Y. 3
Ny = T = 150x0% < 2o ¥
V, £ 7c> ?0 < 40\1 '
:L/!L [ A \/ /ﬁ < 40}/{10 «;O'??A
e o ——r P LV A e D) -
Loz I, 7). K — 2 22T A0 &
\__‘4’1’ - { — 2
= D.2 % T2 o l: ~ o3 —
033 =< |

Page 11 j;;‘ 0-13 A
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Question 18 (5 marks)

The following diagram shows the electric field produced by three charges, +3 C, +1 C, and
-4 C.

M

\

@

(a) Draw arrows on the diagram above to show the direction of the electric field at A and 2
at B.

(b) Ts the electric field strength greater af Point A or Point B? Justify your answer. 2

B Tle -Fa/(ff hm . t/{c)j”ﬁe" 'fagg;.fk_,(.-.\

(c) A +2 C chargeis placed at Point A and it experiences a SN force. 1

Calculate the magnitude of the electric field at Point A. ?

F:qu f: F - g = Q<Y z KNC-

\

(;," 2

Page 12
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Question 19 (6 marks)

Some students provided constant heat at a rate of 2700 joules per minute to 100 grams of liquid.
The initial temperature of the liquid was 18 °C. The liquid took 8 minutes to reach its boiling

point of 70 °C and after a further 18 minutes, the students stopped heating before all the liquid
had evaporated.

(a) Plot the data and draw a graph to show the temperature-time relationship for this 2
experiment.

150
140
130
120
110
100
S0
80
70 - = = he

50 pd
50 e

i
o [ Z

10

Temperature (*C}

0 2 4 & g 10 12 14 16 18 20 22 24 26 28 30
Time {(minules)

(b) Explain the shape of the graph.

D— % aunufor /fj'-;l:e/ ﬂ/\uc / G«‘Soré,h Lo f 2

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

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

R poeess fw’w ‘r?‘v?"' 7‘\&'

AL =15 = §%

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

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

. b . 2 -
CEoahr. BN o F2 Tugt!

..........................................................................................................
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Question 20 (7 marks)

The diagrams below show an airbag inflating during a car collision.

cotfision triggers
airbag in the
" sigering wheel

bag appears ' - airbag bully drivers head
/ bloven up 0.4 i

1

!
¥
'

A car of mass 840 kg was travelling at 50 kmh' when it hit a tree, with no chance to brake.

(a) Calculate the amount of force that the car experiences 1f it came to a complete stop 2

after 0.35 second. W= 50/3 ¢ 513G M7 =0
Fz=me = MU-U) < gcf@{nj‘) 23233 A
- \ o7/ - ??&IU/\J
(b) Is mechanical energy conserved during this collision? Justify your answer. 3

No . TR Kinaftd pdom o C 7 Hesin
15 RXY A/( s I«(wﬂﬂt L@y e
f AR & A gx '\fcw'( /hﬁ) fg&ﬁ. 7‘@“:\,-‘1
AR SdA f*;; norde clans iy el Aot 4 4.,{\‘
Cor —ond Fx Brars

(c) Explain, using precise terminology and reference to physical laws, how an airbag 2
reduces the injury of the driver.

RAllS fé«cf 7 CrRaTAS T*a)opmg ‘ﬁN “fLw*#’“\
rectinetd ot s q<cwo(Av\4 i te U
C = Mo (Meidng godl fav) whaee = Uo7
/e ¢ ‘3 /qrg{f f‘\f fle_ Taa. (‘fé\dmpc m o
vedo ey Tmg ‘acenliration s Jesg «/'Lv%r’\
tle fevir 15 sy
[~F s fm,.e,, = fRss omyery s
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Question 21 (3 marks)

Two planes A and B fly at the same height and constant velocities. A is flying on a bearing of
120° at 400 km hr! relative to the ground, while B is flying due West ° at 300 km hr™! .

V, =400 km hr? \

- g
Vg =300 km hr? =
Use vector analysis to determine the velocity of A relative to B. 3
<2 =2
vl y, = U
A ¢ A B

....,,,L (::;T

N s
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Question 22 (4 marks)

The following two sound waves were detected separately by a microphone during a simple scientific
experiment and displayed on an oscilloscope screen.

b3
-2

=

(a) The oscilloscope is capable of a superimposing these two waves. Draw the resultant wave on 2
the graph axes below.

(b) With reference to their physical properties, outline why electromagnetic waves, and not 2
mechanical waves, are generally used for long-distance communication.

Can +ﬂ\"‘~b 'ﬂ\mjk A Vot p~ Jo =0 '7%\&/(/ tA

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

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

fon A Tonet T 74/

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

gfm& trarl o mpere ’f/ _‘*j So  cMmUAcrP
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Question 23 (4 marks)
A biconvex lens is set up on a bench as shown below.

[ s the focal point and ¢ is the centre of curvature of the lens

\/

\-

(a} On the diagram, construct relevant rays to show where an image would form on the
right-hand side of the lens. 2

(b) Describe the nature of the image. 2

----------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------
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Question 24 (4 marks)

Four pendulums were attached to a string stretched between two retort stands as shown in the
diagram.

N

[ary
#

Pendulum 1 was pulled back and allowed to swing freely. It was noted that after a short while
pendulum 4 started to swing with the same frequency as pendulum 1, while the other two
pendulums just vibrated a little bit.

Explain these observations. 4

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

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

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

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

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

..........................................................................................................
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Question 25 (8marks)

A practical investigation was conducted to analyse the strength of the magnetic field around a
straight current-carrying conductor while varying the current and distance from the wire.

Because the magnetic field is very weak a bundle of 2500 insulated wires was used instead of a
single conductor.

Run | Numbers of Currentin each | Distance of point from | Magnetic field at
conductors conductor (A) conductor (cm) point {x 102T)
1 2500 1.0 5 1.0
2 2500 2.0 5 2.0
3 2500 3.0 5 3.0
4 2500 4.0 5 4.0
5 2500 =N /5 0\ 5.0
6 2500 , 5.0 /10 } 2.5
7 2500 | 50 | ;15 | 1.7
8 2500 . 5.0 | \ 20 | 1.3
9 2500 \ 50/ \ 25 ] 1.0
10 2500 \5.0/ \ 30/ 0.8
N

Students want to determine the relationship between the distance of a point from the conductor
and the magnetic field at that point.

ve freld ff L q‘)ﬂn
(a) Which runs should they use? IV = ols fancs D 1

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

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

(b} For the runs selected for part (a), identify the dependent, independent, and controlled
variables. 2
I V = of /3 'fZZ\A L

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

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

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

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

Question continues on next page

Page 19



Physics Year 11 Yearly 2018

Question 2 Scontinued

(c) Draw a graph of these results from part (a) above. 4

S.O

Zru ‘#

32 - \

i .l l 4 ) -4
O S [~ (Y %o 2y 3c
A Gm)
(d) Describe the relationship from the graph. 1

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

............................
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Question 26 (5 marks)

Block A is held motionless on a frictionless inclined plane by Block B suspended over a pulley

as shown.

a. Block A has a mass of 20 .0 kg. Draw a vector diagram of the forCes acting on Block A. The
diagram must be labelled but does not need to be drawn to scale. (3)

‘;N':Mk o ©
2 laxde X !iOS
2 139N

" :_j—qu_%
3 = fftCoN

4

T - § v~
1_0 }a‘ 4% $1w£ﬁ

139 IJ

"

i

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

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

..........................................................................................................
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Section I Part B -- extra writing space

If you use this space, clearly indicate which question you are answering.
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