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Section 1 Multiple Choice - 1 mark each

1) A car travels 300 m north then turns and travels 400 m east.
What is the final displacement of the car?

(A) 700 m

(B) 700 m bearing 053°
(C) 500 m bearing 037°
(D) 500 m bearing 053°

2) A plane was travelling due north when it encountered a cross wind from the west.

In order to maintain its current heading, it changed its bearing to NW and increased its speed. Which
vector addition diagram below correctly identifies its change in velocity?

3) A pumpkin with a mass of 3.5 kg is dropped from a 20 m high window. Calculate the kinetic energy
of the pumpkin when it is at a point % of the way to the ground.
(A) 4207
(B) 5107J
(C) 69017
(D) 91017J
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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.

///
.~
/
~
Displacement ) e
(m) » P
P
Time® (%)

The students used the gradient () of the line of best fit to determine gravity (g).

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

(A)g=2m
(B) g=m
©) g==
(D) g=4m

5) The graph below shows the change in momentum of a car as it accelerates.

Ap (Ns) /’

What does the gradient of this graph represent?

(A) Force

(B) Impulse

(C) Velocity

(D) Acceleration
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6) A student was investigating the kinetic coefficient of friction using the experimental setup shown
below.

b
] ,

Which answer best describes why it would be necessary to pull the spring balance horizontally.

(A) If it was not pulled horizontally a consistent force would not be applied to the block.

(B) If it was not pulled horizontally the spring balance would only be measuring a component of the
applied force.

(C) If it was not pulled horizontally the applied force would be a component of the force the spring
balance was measuring.

(D) Pulling it horizontally ensures that the normal force remains consistent during the movement.

7) Two students are standing at different distances from a lamp. The first student measures an intensity
of 25 lumens and the second student measures and intensity of 4 lumens.

What is the most likely respective distances of the students from the lamp?

(A) 2mand 5m
(B) Imand 3 m
(C) 3mand4 m
(D) 5mand 8 m

8) A third harmonic frequency is being played on a pipe organ. Consider the pipe organ to be an air
column closed at one end. If the speed of sound in the pipe is 343 m s and the frequency is 243 Hz,
what is the length of the pipe?

(A)0.353m

(B) 0.705 m

(C) 1.06 m

(D) 1.76 m
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9) Which statement best defines our understanding of the temperature of a substance?

(A) Temperature is a measure of the internal heat energy of the matter.
(B) Temperature is a measure of the total heat capacity of the substance.
(C) Temperature is a measure of the average kinetic energy of the particles of matter.

(D) Temperature is the sum of the kinetic energy of the particles in the substance.

10) Which statement best describes the period of a wave?

(A) The value of the product of frequency and wavelength.
(B) A number of oscilliation of the source in one second.
(C) The number of waves that pass a given point in one second.

(D) The time taken for one complete wave to pass a given point.

11) The force between two electrostatically charged balls placed 50 cm apart is F.

What will be the new force between the balls if the charge on each ball is doubled, and the distance
between them halved?

(A)F

(B) 8F

(C) 16F

(D) 32F

12) 3.5 mA passes through a resistor in 2.0 s.
How many electrons does this represents?

(A)3.6x 10"
(B) 1.6x 10
(C) 1.7x 10"
(D) 4.4 x 106
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13) When two identical resistors are placed in series they have a total resistance of 10 Ohms.
What would be their total resistance be when placed in parallel?

(A) 2.5 Ohms
(B) 5.0 Ohms
(C) 10 Ohms
(D) 20 Ohms

14) Which Law relates to the conservation of current around a circuit?

(A) Ampere’s Law
(B) Kirchhoff’s Law
(C) Faraday’s Law
(D) Ohm’s Law

15) Below are four circuits each containing three identical light bulbs. Which circuit below will have the

brightest bulb?
e SR
./ S [:}. :
N
|‘.. I
' |
230V | ||
130 V
N (A
IR___ jf ) :,\' _/.'
— £~ )
N N,
N ) 2\
A &
N | |
240 V
120 V
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Section 2 Written Response

Question 16 (6 marks)

A car uses a roundabout to make a right hand turn as shown.

Turning right
3rd exit

a) Construct a scale vector diagram to show the change in velocity of the car.

b) The time between entering and exiting the roundabout was 11.7 s. Given the car has a mass of 1080 kg,
what was the average force applied to the car?
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Question 17 (4 marks)

The diagram shows a snapshot of water waves produced by two oscillating sources marked by X. The sources
oscillate in phase. The dark regions represent troughs and the light regions mark crests.

a) On the diagram, clearly mark a position in the water where the following occur:

1) constructive interference (use a letter D).

ii) destructive interference (use a letter C). 2

¢) Mark a position where waves from the two sources are meeting with a path difference of exactly half a
wavelength. Label this position - A/2 1

d) How do you know that the frequency of the sources is constant? 1

Question 18 (3 marks)

You need locate an object in a position so that a real and enlarged image is produced by the converging lens
in the diagram.

Using a 2.0 cm upright arrow to represent the object, show where the object could be placed and where the
resultant image would be formed. Use at least 2 rays to justify your answer.
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Question 19 (5 marks)

A laser pointer was placed in a fish tank full of olive oil and the beam of light was directed at the surface at
an angle as shown in the diagram.

normal

air. oo

olive oil n =1.46

laser

At the surface some of the light is refracted and some is reflected.

a) On the diagram, draw the reflected ray and refracted ray. This must be done accurately according to the
law of reflection and Snell’s law. Show relevant calculations below. 3
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Question 20 (8 marks)

A plastic tube with a movable reflector was set up in class. A steady tone of 330 Hz was emitted by the
phone. The reflector, initially next to the phone, was gradually moved away to the left.

4
|

¢) This length was kept constant and the phone frequency was gradually increased until another loud sound
was produced. What was this frequency?
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Question 21 (4 marks)

225 ml of water was placed in a foam coffee cup. A wire coil heater was placed in the water and allowed to
stand for a while. The temperature of the water was then measured to be 17.5° C. The power supply was then
switched on and a timer started. The voltage across the coil was 12.0 V and the current was 5.0 A.

55.0°C?
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Extra writing paper — Question 16 -21. Clearly indicate what question is being answered on this

sheet.
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Question 22 (5 marks) Student Number

On a local highway, a safe driving initiative was put into effect to minimise tailgating (cars driving too close
to the car in front). The road has chevrons painted on the lanes with uniform spaces in between, as shown in
the diagram below. note diagram is not drawn to scale.

Drivers are urged to maintain a minimum distance of two chevron spaces between themselves and the driver
in front.

a) Calculate the distance each chevron would need to be apart in order to create a 3.0 second gap between
cars travelling at 110 km h™. 3

b) Brake reaction time is the amount of time that elapses between the recognition of an object or hazard in
the roadway and the application of the brakes. A large study showed that the average brake reaction time for
drivers is 2.3 s.

Does this support the idea of a 3.0 second gap between cars travelling at 110 km h'? Justify your answer. 2

Hornsby Girls High School Year 11 Physics Yearly Exam 2019 Page 15



Question 23 (4 marks)

An electron is placed between two charged parallel plates as shown below. The potential difference between
the plates is 215 V.

+ + + + +
electron o 10 cm

a) Calculate the force on the electron due to the electric field. 2

b) Ignoring any other forces, what would the acceleration of the electron be? 2
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Question 24 (5 marks)

In the circuit modelled below, two thirds of the total circuit current travels through resistor R.

7
N

a) Calculate the total resistance of the circuit. 2

Hornsby Girls High School Year 11 Physics Yearly Exam 2019 Page 17



Question 25 (5 marks)

Moving walkways are used extensively in airports to move people
around efficiently.

The digram is a top view of two walkways.

The walkway on the left travels north at 0.65 ms™ relative to the ground, while the walkway on the right
travels south at the same speed. Person A walks north at 1.7 ms™ relative to the walkway as shown, while
Person B walks on the south at 2.3 ms™ relative to the walkway.

a) What is the velocity of Person A relative to the ground? 2

b) What is the velocity of Person B relative to Person A? 3
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Question 26 (6 marks)

Two boxes, X and R are being pushed along a horizontal surface as shown. The boxes move at a constant
speed.  note F,;= uFy

I

a) What is the coefficient of kinetic friction? 2
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Question 27 (5 marks)

The current through a light globe was determined for different voltages. The results are shown in
the table.

Voltage (V) Current (A)
0 0

2.6 0.75

4.9 1.05

7.6 1.29

10.2 1.51

13.2 1.72

16.4 1.95
a) Plot a graph of the voltage vs current and draw a trend line. 3
b) What does this graph tell you about the resistance of the light globe? 2
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End of Exam

Extra writing paper — Question 22 -27 Clearly indicate what question is being answered on this

sheet.
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Section 1 Multiple Choice - 1 mark each

1) A car travels 300 m north then turns and travels 400 m east. /\
e |
What is the final displacement of the car? e
55° ~ M
0 -
700 320 AN T
(B) 700 m bearing 053° e - s
(C) 500 m bearing 037°

(D) $00 m bearing 053°

2) A plane was travelling due north when it encountered a cross wind from the west.

In order to maintain its current heading, it changed its bearing to NW and increased its speed. Which

vector addition diagram below correctly identifies its change in velocity?
» 5 >

. Av = U -0
\&& B)
RS /j’ o
- Av N
Av “

©) D) N

Av Av

3) A pumpkin with a mass of 3.5 kg is dropped from a 20 m high window. Calculate the kinetic energy
of the pumpkin when it is at a point % of the way to the ground.

2 -
. Jf{} = o
(B)Y5101J ..g-s‘xq“(x !g R )
(C) 690 T s a

(D) 910 ,
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4) Students used a ball droppmg 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.

Displacement P
- A
A 2 A
Time? (s%)
Ny JVY

The students used the gradient () of the line of best fit to determine gravity (g).

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

(B)yg=m
Cg==
(D) g=4m

5) The graph below shows the change in momentum of a car as it accelerates.

Ap (Ns) 7

At (s) - Ft— _ ; .
What does the gradient of this graph represent? 'E:' -
(A)Force
) Impulse
(C) Velocity
(D) Acceleration
Page 3
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6) A student was investigating the kinetic coefficient of friction using the experimental setup shown
below.

Which answer best describes why it would be necessary to pull the spring balance horizontally.

(A) If it was not pulled horizontally a consistent force would not be applied to the block.
(B) If it was not pulled horizontally the spring balance would only be measuring a component of the
applied force.
. (C)If it was not pulled horizontally the applied force would be a component of the force the spring
balance was measuring.

(D) Pulling it horizontally ensures that the normal force remains consistent during the movement.

7) Two students are standing at different distances from a lamp. The first student measures an intensity
of 25 lumens and the second student measures and intensity of 4 lumens.

What is the most likely respective distances of the students from the lamp?

t£§}2 mand S m i’; ( l;:* . {: y ?..:g
(B) Imand3m . “
(C)3mand4m , ,— . L,.j .
(D)5mand 8m - ‘ ?
.

<8 2

.....

8) A third harmonic frequency is being played on a pipe organ. Consider the pipe organ to be an air
column closed at one end. If the speed of sound in the pipe is 343 m s”! and the frequency is 243 Hz,

what is the length of the pipe? ‘. ‘ =N
(A)0.353 m - Ty —
B) 0.705 m .
(C) 1.06 m
(D) 1.76 m SRt L

Hornsby Givls High School Year 11 Physics Yearly Exam 2019 Page 4




9) Which statement best defines our understanding of the temperature of a substance? Gl A

(A) Temperature is a measure of the internal heat energy of the matter. - ﬁ 'ﬁf’h
. . cﬂ 27 5
(B) Temperature is a measure of the total heat capacity of the substance. ‘

(C) Femperature is a measure of the average kinetic energy of the particles of matter.

(D) Temperature is the sum of the kinetic energy of the particles in the substance.

10) Which statement best describes the period of a wave? ﬂ GCCALL

(A) The value of the product of frequency and wavelength. /’.7 . £ 5 (A A ﬁ al
(B) A number of oscilliation of the source in one second.

(C) The number of waves that pass a given point in one second.

@The time taken for one complete wave to pass a given point.

11) The force between two electrostatically charged balls placed 50 cm apart is F.

What will be the new force between the balls if the charge on each ball is doubled, and the distance
between them halved?

. FO< 2?1.,

(B) 8F . f
@MF Fo.od 2-23 L RN j}ﬁ* = (0 g9
D) 32F r S r"—‘
(, ! s
12) 3.5 mA passes through a resistor in 2.0 s. I - i

How many electrons does this represents?

(A)3.6 x 10 @ 3
(B) 1.6 x 10 g, N ,(,,g v &
©1.7x10% 7w A

&@4.4;41016 v - i freorstd V7
A N RO t-‘é)M
lr . mo “{

pt {

Umuﬁ’?“-}i‘xl‘u
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13) When two identical resistors are placed in series they have a total resistance of 10 Ohms.

A%
What would be their total resistance be when placed in parallel? -

@5 Ohms /
o . 1 f
. - T —~
(B) 5.0 Ohms 2. 7FOTR,
(C) 10 Ohms i
(D) 20 Ohms K< g "“é':
e 2 L RS s &
s -
S
14) Which Law relates to the conservation of current around a circuit?
(A) Ampere’s La _ }(ﬁ:ﬁf‘i -L:’KL:. = Ty
(B)Kirchhoff’s Law I “
(C) Faraday’s Law /w-W L 3
(D) Ohm’s Law T

15) Below are four circuits each containing three identical light bulbs. Which circuit betow will have the

brightes}t}lzﬂb? o Vo L 'Y
2N = \fmﬁ??‘fi)
' 30 Y e
J'i ............. l‘—— o N
230V | ll
130V
'ﬁ;"ﬁf
124 . / 2.
© < @ Lo
N ’
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Section 2 Written Response

Question 16 (6 marks) , ",
covet seals = f aerte

A car uses a roundabout to make a right hand turn as shown.

adds Urk = (5 meck

exit velocity 4.2 ms'! east

1 et fom A
T %«Wha b

entry velocity 2.8 ms™! north

\

a)' Construct a scale vector diagram to show the change in velocity of the car. - 3
=
Au = U -0
J
. > N
2F) {

24

b) The time between entering and exiting the roundabout was 11.7 s. Given the car has a mass of 1080 kg,

what was the average force applied to the car? 2
= — "'t/‘
............ “/MO\-NEC_,../
€
2 10E2 2 G2 ATON RSy
.................................... L e
¢) What was the source of the force applied to the car? 1

R L R R Y R R R LR E AL R AL LR R A AR AR

{W ctron  bedec ’?7.‘,, P B A
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Question 17 (4 marks)

The diagram shows a snapshot of water waves produced by two oscillating sources marked by X. The sources
oscillate in phase. The dark regions represent troughs and the light regions mark crests.

a) On the diagram, clearly mark a position in the water where the following occur:

i) constructive interference ( use a letter D). @

ii) destructive interference (use a letter C). D D 2

¢) Mark a position where waves from the two sources are meeting with a path difference of exactly half a
wavelength. Label this position - A/2 1

d) How do you know that the frequency of the sources is constant? 1

ww&%‘fﬁ. s C.mréL?/V\#.

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

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

Question 18 (3 marks)

You need locate an object in a position so that a real and enlarged image is produced by the converging lens
in the diagram. ‘

Using a 2.0 cm upright arrow to represent the object, show where the object could be placed and where the
resultant image would be formed. Use at least 2 rays to justify your answer.

/1\“"“‘5‘_—““" ‘

QB)L‘J& 3

® .
F > F




Question 19 (5 marks)

A laser pointer was placed in a fish tank full of olive oil and the beam of light was directed at the surface at
an angle as shown in the diagram.

normal

0% airn =100 ’

AEY Y -oliveoil = Td6:

¥

At the surface some of the light is refracted and some is reflected.

a) On the diagram, draw the reflected ray and refracted ray. This must be done accurately according to the
law of reflection and Snell’s law. Show relevant calculations below. 3

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

R N R L R
......................................................................................................................

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

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

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

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

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

.....................................................................................................................
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Question 20 (8 marks)

A plastic tube with a movable reflector was set up in class. A steady tone of 330 Hz was emitted by the
phone. The reflector, initially next to the phone, was gradually moved away to the left.

reflector
=g -
a) At what length L was the first position of constructive interference located? 2
A vafa. A=Y = 34 o 137
..................................................................... o o T T LLETERTEPRY

...........

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

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

¢) This length was kept constant and the phone frequency was gradually increased until another loud sound

was produced. What was this frequency? 2
e ]
L2036m Lo 27
......... [x\_“""" - e g S
e '.l_l.l..!_::::;iiﬂ -----------...r ---------------------------------------------------- (7- ------------
Y W T2 S T S ot ey -
3 oA
d) Is this an example of resonance? Justify your answer. 3
L) , =’ . .
V«ﬁ& , ] L= o TP Ca/a g, P /"5,;‘,»,,7‘“[ e“*( ﬁ‘-’ 1}";'»314& <4l
a5 f—‘*"'VVJ PN ’7’%«‘;"’\
TR AT G UUUIE. 0% A PPN FORIS-s i iio-s SOP F O S T
s Sttviy  Fegutney 1S c«ﬁf’wfﬁ/ 7t
cantl ' "éwﬁg(#}« L cﬁvd{ Frm et /;L
OO N 58 )/f’f;"“"k ..... o P vibraton &V\"L .....
i

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

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

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

y
1 § iﬁp —r— > & -eg-'- . -75,'! i ,fﬂ
iV 5“'@{“ ¢ T RS v . ?a?’ ! 3 i
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Question 21 (4 marks)

225 ml of water was placed in a foam coffee cup. A wire coil heater was placed in the water and allowed to
stand for a while. The temperature of the water was then measured to be 17.5° C. The power supply was then
switched on and a timer started. The voltage across the coil was 12.0 V and the current was 5.0 A.

o
| |

If no energy was lost to the surroundings, how long did it take to raise the temperature of the water to reach
55.0°C?

60 = o me dT o= 225 . <=1y

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

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

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

e e ettt [RSTRTRR TR, S
4 I ow xS0 = £O W (= t o=
A SRS IR L P ATN e AN OSSR o8 7

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

......................................................................................................................
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Question 22 (5 marks) Student Number

On a local highway, a safe driving initiative was put into effect to minimise tail gating (cars driving too close
to the car in front). The road has chevrons painted on the lanes with uniform spaces in between, as shown in
the diagram below. note diagram is not drawn to scale.

Drivers are urged to maintain a minimum distance ¢ two chevron spaces-between themselves and the driver
in front. A Suipalin et i

a) Calculate the distance each chevron would need to be apart in order to create a 3.0 second gap between

cars travelling at 110 km h''. 3
................... \/:“‘f‘h“"qi?ué”‘f—l
....................... A b = 3y 2008 S LT e
................ c’\o,uﬂewi‘ché!/!vx/c’—l/ftfw&

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

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

b) Brake reaction time is the amount of time that elapses between the recognition of an object or hazard in

the roadway and the application of the brakes. A large study showed that the average brake reaction time for
drivers is 2.3 s.

Does this support the idea of a 3.0 second gap between cars travelling at 110 km h™'? Justify your answer. 2

.......... Lt . |
.......... s \’23\“(—"76?”L
.......... = chABHKUNFLEHZM
.......... ’,A(AL&‘“"{“‘”[’“LGKQO‘L“““%
............. Hence. Jhore . 1o enougin LLAC o

Hornsby Girls High School Year 11 Phyvsics Yearh Evam 2019 Page 13



Question 23 (4 marks)

An electron is placed between two charged parallel plates as shown below. The potential difference between
the plates is 215 V.

electron o 10 cm
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Question 24 (5 marks)

In the circuit modelled below, two thirds of the total circuit current travels through resistor R.

<y
30.00
(a)
2/
[ R
22T
—[e0a —)
70.0V

a) Calculate the total resistance of the circuit.

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

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

........

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

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

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

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

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

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

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

.................................................................................
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Question 25 (5 marks)

Moving walkways are used extensively in airports to move people |
around efficiently.

The digram is a top view of two walkways.

i
i e

7
s

—y

e

77/0.65ms™!

77

O
-

1.7 ms-1f

- |
Vgag ;‘ Vﬂ - 2, qf i3
= &t LA
1\ 0.65ms) 2-3ms”t QI

The walkway on the left travels north at 0.65 ms™! relative to the ground, while the walkway on the right
travels south at the same speed. Person A walks north at 1.7 ms™ relative to the walkway as shown, while
Person B walks on the south at 2.3 ms! relative to the walkway.

a) What is the velocity of Person A relative to the ground? ' 2
- =l

n v = 1=7 4 068 = 2,36 me oy,
DR AR KRR T TEE TP RS PRSP UPRPPPR L PR APV b4 00 S SOOI
\-‘?N‘r ......................................................................................................................
/ P'-; -------------------------------------------------------------------------------------------------------------------
D e
b} What is the velocity of Person B relative to Person A? 3
............. \-[5ﬂ.v..%?....\..fa..?'.....V.A......-..........---..........-.........................“..........--......

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

......................................................................................................................
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Question 26 (6 marks)

Two boxes, X and R are being pushed along a horizontal surface as shown. The boxes move at a constant
speed. note Fy= pFy

X
6.50 kg R
_ 3.40 k_g ;

a) What is the coefficient of kinetic friction? 2
..... B by B M KO 60 200 .
...... “IZOx-ﬁ?cL/é
............................ Mz0.:2060 o AT
b) What force does X exert on R? 2

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

...................................................................... e 5o GAT M. the o gl

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

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

R is then placed on top of X. The applied force is increased to 25.0 N as shown.

R
3.40 kg

2
T T —depf
................................................ do . Vhe b=
P 7{& {U ..... ‘/5\[ ..... Ff/iu{ ........
£ . A -2
(L/\PM g 5 2 = 0.80f( m<( g
7,9 :
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Question 27 (5 marks)

The current through a light globe was determined for different voltages. The results are shown in
the table.

Voltage (V) Current (A)
0 0
2.6 0.75
4.9 1.05
7.6 1.29
10.2 151
133 1.72
16.4 1.95

a) Plot a graph of the voltage vs current and draw a trend line. 3

18

.l._-,.,‘._..u.:.. IR RS 56N
IERERd st & S S SENE FS SN NSRS GEREE SN
‘L TR USE IS 000 0 S o e e 1 f:f‘f t+11 ‘.1‘.{...,-.,:/1..._...
Rl beeEs et s T FEIEEERE EENDE ENEEE VEEEE 7EERE BUN
o S SN .,;....1,.4'l¢7;{ t—4-++41+ +-4 $4+4 S SIS R W e
...--‘.;,..,,,-‘,,u b4 ;;,-.u.¢,;..,..-.,
e e SRS FGaSEN SN RAERGREER! +

1 1 H IR R
' e !
(V o eI OGBS BN IEEEE SANEN DENEE FENNE 37 NS SNUTE REE
IESORARGIEINABERNNBNEONEEREAEGREEEN 7. BURE SUNDE BODY!
-dh. -4 4 e ...lol ++ 4+ 4 44 > -4 4 -t -e b4

z ,/
O oO02ey4 04 0§ lo 2 I¢ (.4 UL 2.0

Comet (A

b) What does this graph tell you about the resistance of the light globe? rests a2

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

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

End of Exam
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