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SECTION I: MULTIPLE CHOICE

Attempt ALL Questions
Use the Multiple-Choice Answer Sheet.

1 A car is travelling at 30 ms™ N while a truck is travelling at 40 ms™ E towards
an intersection. The velocity of the truck relative to the car is:
(A) 10m/s 37°Eof N
(B) 50m/s 37°Eof N
(C) 50m/s53°Eof S
(DY 70m/s53°Eof S

2 An aeroplane initially travelling at 10 ms™ accelerates for 10 seconds and
reaches a take-off speed of 60 ms™. The average acceleration of the plane is:

(A) 1ms?
(B) 3ms?
(C) 5ms?
(D) 6ms?
3 In the diagram below, a sled of mass 250 kg is being pulled across a frozen lake

by a horizontal rope. The tension in the rope is 750 N, and the sled has an
acceleration of 1.8 ms™2

a=1.8ms?2
_— T=750N

A 4

Calculate the magnitude of the force of friction between the ice and the sled.

A ON
(B) 300N
(C) 450N

(D) 750N
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The following graph is used to answer Q4 and Q5.

This graph represents the motion of an object over a short time.

v, (mfs)
4

U I T | r{SJ
0 1 2 3 4

4 The magnitude of the displacement for the journey is:

A 4m
B) 8m

© 12m
D) 16m

5 The acceleration between 2 s and 4 s is:

(A) -2ms?
(B) -1ms?
(C) Oms?
(D) 1ms?

Page 4



Sydney Grammar School Form V Physics 2018 Annual Examination

6 The velocity-time graph below shows the velocity of a skydiver before and after
he opens his parachute.

A

Velocity

Time

Parachute
opened

In which region of the graph is the air resistance acting on the skydiver greater
than his weight?

A W

B) X
© Y
Oy Z

7 The skier below, of mass 60 kg, is approaching a hill at a speed of 12 ms™.

Assuming that the hill is friction free, calculate the maximum vertical height, h,
that she can rise up the hill.

A) 0.61m
B 7.3m
©) 14.7m

(D) 441m
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A stationary golf ball of mass 0.045 kg experiences a net force of 6500 N for a

time of 5.5 x 10* s.

The magnitude of the impulse on the golf ball is:

(A)
(B)
©)
(D)

0.16 kgms™'

3.6 kgms™

79 kgms™

1.4 x10°kgms™

The following diagram shows the electric field between two charges.

=
S

Which statement is true?

(A)
(B)
)
(D)

q, is positive and the magnitude of its charge is greater than g,.
q, is positive and the magnitude of its charge is less than q,.
q, is negative and the magnitude of its charge is greater than q,.

¢, is negative and the magnitude of its charge is less than g,.

Page 6



Sydney Grammar School Form V Physics 2018 Annual Examination

10  Which of the following arrows correctly represents the direction of the magnetic

11

field at that position relative to the magnet?

— 5 |n s |
4
—
A 1
B) 2
€ 3
©) 4

In the following circuit, the currents I, I, I, are positive values with their

direction indicated and the voltage across each resistor is labelled Vr, V4, V5, V3,
V,.

1

Which of the following equations is correct?

A Va+Vs=V,

By Vi+V,=V,+71;

C Vi+V,+V,=0

Dy Ve =Vi=V,+V34+V,
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12  Which of the following pairs of bar magnets are correctly labelled with the
forces, F, that they will experience?

™ N sl <IN s
(B) N s|F =0 S N}
©) S N "-I: S N [
©) s N> -{N S

13 A standing wave with a 36 cm wavelength is established along a horizontal
string, as shown in the diagram below.

Standing Wave

String

If point B on this string is an antinode, what is the horizontal distance between
point B and the closest node (equilibrium point)?

(A) 9cm
(B) 18cm
(Cy 27cm

(D) 386cm
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14

15

16

Radio waves are broadcast at a frequency of 92.9 MHz. What is the wavelength
of these waves?

(A)
(B)
()
(D)

3.7x10%m
0.31m
3.2m
3.2x10°m.

The intensity of light from a point source 0.50 m away is 30 Wm™. The intensity
of light at a distance of 2.0 m away from the source would be:

(A)
(B)
©)
(D)

0.5 Wm?
1.9 Wm™
3.8 Wm?
7.5Wm?

The critical angle for a ray of light passing from glass (n = 1.65) into air would
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SECTION II: WAVES

NAME CLASS NUMBER

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

Question 17 (4 marks) Marks

The diagram below shows a wave travelling to the right at a speed of 3.0 ms™.

Displacement (m)

A

0.8 +
0.4 1+
: : >
4 8 12 16 Position (m)
-0.4 +
0.8 +

From the information in the graph, find the following quantities:

(@  The amplitude of the wave.

.......................................................................................................................... 1
(b) The wavelength of the wave.
.......................................................................................................................... 1
(¢} The frequency of the wave.
.......................................................................................................................... 1
(d) The period of the wave.
.......................................................................................................................... 1
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Question 18 (2 marks) Marks

The drawing shows a string on which two rectangular pulses are traveling at a
constant speed of 1 cms™ at time t = 0 s. Draw the shape of the stringatt =2 s on
the lower grid.

lem/fs + - lomfs - ,_,,

t=2s

0 ) 4 6 8 10 12

Distance (cm)
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Question 19 (5 marks) Marks

A ray of light of wavelength 6.33 x 107" m crosses from air into a block of flint glass,
as shown below. The refractive index of the glass is 1.7.

40° Air

Glass

(@  What will be the angle of refraction within the glass?

.......................................................................................................................... 2
(b) What is the speed of the light within the glass?

.......................................................................................................................... 1
(c)  What is the frequency of the light within the glass?

.......................................................................................................................... 2
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Question 20 (4 marks) Marks

A string that is fixed at both ends has a length of 2.00 m. When the string vibrates at
a frequency of 85.0 Hz, a standing wave with three loops is formed, as shown below.

(@ What is the wavelength of the waves that travel on the string?

.......................................................................................................................... 1
(b) What is the speed of the waves?

.......................................................................................................................... 1
(¢) What is the lowest frequency standing wave that can be created on the string?

.......................................................................................................................... 2
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Question 21 (3 marks)

A laser beam is shone onto a mirror at an angle of incidence of 40°, as shown in the
diagram. The laser is located 2.0 m in front of the mirror and 4.0 m above the floor.

mirror

'Y

____________ 4.0 m

TTT77 77777 77777777777 777777

(Not to scale)

How far in front of the mirror does the laser beam strike the floor?

Marks
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SECTION II: ELECTRICITY AND MAGNETISM

NAME CLASS NUMBER

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

Question 22 (4 marks) Marks

A charged particle of +3.0 uC is initially at point A in a uniform electric field of 35 NC™
between two charged parallel plates separated by 0.20 m. It moves 0.12 m from
point A to point B.

E =35 NC-!
=
>
A B
o .............................. 0.02m ,o
i
>
B — 020 M oo >

(@ What is the force on the charge due to the electric field?

.......................................................................................................................... 2
(b)  What is the magnitude of the potential difference between point A and point B?

.......................................................................................................................... 1
(c) Determine the work done by the field on the charge moving it from point A to

point B.

.......................................................................................................................... 1
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Question 23 (6 marks)

The following circuit contains two switches.

+12W

Switch 1 30

. 100
1 T[ 1
| E— - | E—

(8 What is the total resistance when Switch 1 is open and Switch 2 is closed?

(b) What is the reading on the ammeter when Switch 1 is closed and Switch 2 is
open?

(¢} What is the power dissipated in the 10 Q resistor when Switch 1 and Switch 2
are both closed?

Marks
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Question 24 (3 marks) Marks

Three charged particles are arranged in an equilateral triangle. Charges A and B are
both +8.0 mC and C is -8.0 mC.

0.500 m
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Question 25 (5 marks) Marks

Below is a cross-section of a solenoid of 7 loops and a length of 12 cm, with a current
of 3.6 A flowing through it. The current direction is indicated in the loops of wire.

GOOOOOO®
QOO0

(8 Determine the magnitude of the magnetic field at point P inside the solenoid.

.......................................................................................................................... 2
(b) On the diagram draw the magnetic field created by the current in the solenoid.

2
(¢}  On the diagram mark with an ‘N’ which side of the solenoid is the north pole.

1
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SECTION II: KINEMATICS

NAME CLASS NUMBER

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

Question 26 (5 marks) Marks

A train accelerates from rest at 1.2 m s for 15 seconds and then maintains a constant
speed for 85 seconds before decelerating at a constant rate of -2.0 m s before
coming to rest at the next station.

(@ In the space below, sketch a velocity-time graph of the motion. Include all
relevant values.

(b) Calculate the total distance travelled by the train.

Page 21



Sydney Grammar School Form V Physics 2018 Annual Examination

Question 27 (4 marks)

A villain is pushed out of a stationary hot air balloon and screams at the same time.
Five seconds later, in mid-fall, he hears the echo of his scream from the ground below.

(@ Calculate how far the villain fell in 5 s.

(b) What is the total distance travelled by the sound of his scream in 5 s?

(c) Determine what the height of the balloon from the ground must have been for
this to happen.

Marks

Page 22



Sydney Grammar School Form V Physics 2018 Annual Examination

Question 28 (3 marks) Marks

A 100 m wide river is flowing at 4 m s™ East when a man on the southern bank rows
across it with a speed of 4 m s NW relative to the water.

(8 Draw a labelled velocity vector diagram based on this information.

1
(b) Calculate the time it take for the rower to cross the river.
.......................................................................................................................... 1
() Determine how far downstream the man lands.
.......................................................................................................................... 1
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Question 29 (4 marks)

An ant starts at point X and moves at a constant speed of 0.1 ms™ , anti-clockwise
around the edge of a circle of radius 0.3 m, to point Y, as shown below.

Determine:

(@ Draw a labelled vector diagram showing the change in velocity, Av, of the ant,
in travelling from X to Y.

(b) Determine the magnitude of the acceleration of the ant, in travelling from X to Y.

Marks
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SECTION II: DYNAMICS

NAME CLASS NUMBER

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

Question 30 (3 marks) Marks

Jack and Jill went up a hill to fetch a pail of water. The pail had a mass of 6.0 kg when
empty and 15 kg when full. The pail was lowered into the well at a constant
acceleration of 4.0 ms™2. When the pail was full it was raised at a constant speed of
3.5ms™.

Assume the weight of the rope is negligible.

(@) Calculate the tension in the rope when the pail was being lowered.

(b) Calculate the tension in the rope when the full pail was being raised.
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Question 31 (7 marks)

Luke performs two experiments with an Atwood machine.

(@)

Luke’s first experiment is shown below. A horizontal Atwood machine
accelerates from rest along a horizontal track of length L = 3.00 m. The 400 g
block takes 2.90 s to travel the length of the track. A constant force of friction

acts, given by the equation Fy = ugmg .

400 g
I
I: :I
I I

Track length, L

100 g

i. Calculate the coefficient of friction between the 400 g block and the track.

ii. Calculate the kinetic energy of the 400g block at the end of the track.

Question 31 continued on next page.

Marks
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Question 31 continued.

(b) Luke then replaces the track from part (a) with a very smooth (frictionless) angled
track, as shown in the diagram below.

D\
/#’ 7' L“
400 g 2=
100 g

Determine the track angle 6 at which both blocks would remain at rest.

Marks
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Question 32 (6 marks) Marks

The diagram below is a top view of two masses travelling on a frictionless surface.
Mass A is 3 kg, mass B is 2 kg, and their initial velocities are shown in the diagram.
The two masses collide and stick together.

1
N 1
1
A
(3kg)

(@ Determine the velocity of the two masses after the collision.

Question 32 continued on next page.
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Question 32 continued. Marks

(b) Calculate the kinetic energy lost when the masses collide.

Page 29



Sydney Grammar School Form V Physics 2018 Annual Examination

Question 33 (5 marks) Marks

In an experiment, Motion Trolley A, of mass 3.00 kg, travelling with an initial speed of
8.00 ms™ makes a one-dimensional collision with Motion Trolley B of mass 4.00 kg,
travelling along the same straight line at an unknown speed. The collision between
the two trolleys is elastic. Trolley A is fitted with a sensor that records the force exerted
on it by Trolley B. The results of the collision are shown in the diagram below.

120

100 ®

80

60

Force (N)

40

20

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

time (s)

Determine the final velocities of the two trolleys after the collision.

END OF EXAMINATION
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SECTION I: MULTIPLE CHOICE

Attempt ALL Questions
Use the Multiple-Choice Answer Sheet.

1 A car is travelling at 30 ms™ N while a truck is travelling at 40 ms™ E towards
an intersection. The velocity of the truck relative to the car is:
(A) 10m/s 37°Eof N
(B) 50m/s37°Eof N
(C) 50m/s53°E of S
(D) 70m/s53°Eof S

2 An aeroplane initially travelling at 10 ms™ accelerates for 10 seconds and
reaches a take-off speed of 60 ms™'. The average acceleration of the plane is:

(A) 1ms?
(B) 3ms?
(C) 5ms?
(D) 6 ms?
3 In the diagram below, a sled of mass 250 kg is being pulled across a frozen lake

by a horizontal rope. The tension in the rope is 750 N, and the sled has an
acceleration of 1.8 ms=.

a=1.8ms?
_— T=750N

=

Calculate the magnitude of the force of friction between the ice and the sled.

(A) ON
(B) 300N
(C) 450N

(D) 750N
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The following graph is used to answer Q4 and Q5.

This graph represents the motion of an object over a short time.

v, (mfs)

4

I T T I I {5}
3 4

The magnitude of the displacement for the journey is:

(A)
(B)
©)
(D)

4m
8m
12 m
16 m

The acceleration between 2 s and 4 s is:

(A)
(B)
©)
(D)

-2 ms?
-1 ms?
Oms™?

1ms?
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6 The velocity-time graph below shows the velocity of a skydiver before and after
he opens his parachute.

A

Velocity

Time

Parachute
opened

In which region of the graph is the air resistance acting on the skydiver greater
than his weight?

A W
B X
(G
D) z

7 The skier below, of mass 60 kg, is approaching a hill at a speed of 12 ms™.

Assuming that the hill is friction free, calculate the maximum vertical height, h,
that she can rise up the hill.

(A) 0.61m
B) 7.3m
C) 14.7m

(D) 441m
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A stationary golf ball of mass 0.045 kg experiences a net force of 6500 N for a

time of 5.5 x 10* s.

The magnitude of the impulse on the golf ball is:

(A
(B)
)
(D)

0.16 kgms™

3.6 kgms™

79 kgms™

1.4 x10° kgms™'

The following diagram shows the electric field between two charges.

Which statement is true?

(A)
(B)
©)
(D)

q, is positive and the magnitude of its charge is greater than q,.
q, is positive and the magnitude of its charge is less than g,.
q1 is negative and the magnitude of its charge is greater than q,.

q. is negative and the magnitude of its charge is less than g,.
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10  Which of the following arrows correctly represents the direction of the magnetic

11

field at that position relative to the magnet?

| 3
— N s | —
4
—
A 1
®) 2
©C) 3
(D) 4

In the following circuit, the currents I, I;, I, are positive values with their
direction indicated and the voltage across each resistor is labelled V¢, V3, Vs, V3,
V.

Il

Which of the following equations is correct?

A Va+Vz=V,

B V+V,=V,+71;

C) Vr+Vi+V,=0

Dy Ve —=Vi=V,+V34+V,
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12  Which of the following pairs of bar magnets are correctly labelled with the
forces, F, that they will experience?

13

(A)

(B)

F F
N S > <---1
F=0 F
N S >
F
S N [---» -
F F
S Nf-—> <

A standing wave with a 36 cm wavelength is established along a horizontal
string, as shown in the diagram below.

Standing Wave

String

T T T T T T T T T T

If point B on this string is an antinode, what is the horizontal distance between

point B and the closest node (equilibrium point)?

(A)
(B)
€)
(D)

9cm

18 cm
27 cm
36 cm
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14

15

16

Radio waves are broadcast at a frequency of 92.9 MHz. What is the wavelength
of these waves?

(A)
(B)
©)
(D)

3.7x10%m
0.31m
3.2m

3.2 x 10°m.

The intensity of light from a point source 0.50 m away is 30 W m2. The intensity
of light at a distance of 2.0 m away from the source would be:

(A)

0.5Wm?
1.9 Wm™
3.8 Wm™
7.5Wm?

The critical angle for a ray of light passing from glass (n = 1.65) into air would

be:

(A) 31.2°
B) 37.3°

(
(C) 52.7°
(

D) 90.0°
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SECTION II: WAVES

NAME CLASS NUMBER

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

Question 17 (4 marks) Marks

The diagram below shows a wave travelling to the right at a speed of 3.0 ms™.

Displacement (m)

A

0.8
04 +
l I >
4 8 12 16 Position (m)

From the information in the graph, find the following quantities:

(@) The amplitude of the wave.

(b) The wavelength of the wave.

() The frequency of the wave.

(d) The period of the wave.
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Question 18 (2 marks) Marks

The drawing shows a string on which two rectangular pulses are traveling at a
constant speed of 1 cms™ at time t = 0 s. Draw the shape of the string att =2 s on
the lower grid.

:1;:rﬁf§: -‘.lrclrn;"'s::

EEEEEEEE t=2s
L

d i “ Dis(%nce (crém) |I0 |'2

Notes: 1 mark for correct position of both waves at a different time.
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Question 19 (5 marks)

A ray of light of wavelength 6.33 x 107 m crosses from air into a block of flint glass,
as shown below. The refractive index of the glass is 1.7.

(a)

(b)

40° Air

Glass

What will be the angle of refraction within the glass?

sin 6, 1 . sin 50
—~ = — ,sinf, = o S N
sin 0; 1.7 1.7

Note: Incident angle = 50 degrees! Wrong angle — 1 mark

What is the speed of the light within the glass?

8
= B 76 X 108 110/Sereereereereesereeeeseeseeseeseeseeseeseeeeseeeeseeeeeseaseeseesesneenens

c
n 1.7

What is the frequency of the light within the glass?

c 3x108
f= B (el - R
Aair 6.33%1077
Vglass
OR [ = =5 = A8 DOV ettt e e e e e e e e eennas
Ag[ass

Note: Uses wrong speed or wrong wavelength — 1 mark

Marks
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Question 20 (4 marks) Marks

A string that is fixed at both ends has a length of 2.00 m. When the string vibrates at
a frequency of 85.0 Hz, a standing wave with three loops is formed, as shown below.

(@ What is the wavelength of the waves that travel on the string?

(b) What is the speed of the waves?

A e B B I 11 PR UTUPR 1

(c) What is the lowest frequency standing wave that can be created on the string?

%zZm,50/1=4m el B 112 5 2

v 113

f=I= T=28.3HZ = L MMATEK e e

Note: Quite a few said wavelength = 2m but got the rest correct — 1 mark
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Question 21 (3 marks)

A laser beam is shone onto a mirror at an angle of incidence of 40°, as shown in the
diagram. The laser is located 2.0 m in front of the mirror and 4.0 m above the floor.

X
L 1
LSS pS S S
/ (Not to scale)
y
How far in front of the mirror does the laser beam strike the floor?

4-1.68
= 1
232
S A 7 T
tan 40

Notes: For 3 marks, needed:
Calculates x correctly (from correct angle,)
Calculates 4 - x,

Calculates y, using law of reflection.

1 mark off for each mistake

Marks
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SECTION II: ELECTRICITY AND MAGNETISM

PUL, CRTH

NAME CLASS NUMBER

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

Question 22 (4 marks) Marks

A charged particle of +3.0 uC is initially at point A in a uniform electric field of 35 NC~'
between two charged parallel plates separated by 0.20 m. It moves 0.12 m from
point A to point B.

E =35 NC!

(a)
2
(o) ial diffe o8
V2 Ed = 354042 2[RV [k ash ) - (D) 1
(c) Determine the work done by the field on the charge moving it from point A to
point B. y = AT ‘)[?)
- ’ - CeX 1 q Wl ‘.
WV 2 ¥ O AL 2 | P60 T | (B30 525

s W/ =2 !Fﬁ 2 l'0§710'+ O 1L -
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Question 23 (6 marks) Marks

The following circuit contains two switches.

Ie
|
Switch 1 3
2 | |
oo { }
} Switch 2 (AD
50 T 186G
1 1
| I—| I | I

What is the reading on the ammeter when Switch 1 is closed and Switch 2 is

open?
........ Bobom brunvh( 216D VoLV o Txg b2 oAl

(Dzmk feo_comek prapuly o ok o Ins._suibh_ssohanb..... O

What is the power dissipated in the 10 Q resistor when Switch 1 and Switch 2
are both closed?

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

oy 2 VE 2 oyl
x h
A I A

CII'L;WJ‘ " n\‘l fW'\’V"‘ td‘mbf"’km‘
(T~ Vo, fre2300 I7s5:2f)
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Question 24 (3 marks) Marks

Three charged particles are arranged in an equilateral triangle. Charges A and B are
both +8.0 mC and C is -8.0 mC. m eh il A

F;B ) “,fw]ﬁf% o
F?ﬁ:, Is ,.Hrnuh“« fora

Determine the net force on charge B due to charges A and C.
4r

e o Fael ] Bl Pl 2 o e o et e et
- AT EE, (E2) " o

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

......... B e oo mens e s oo e <
....... ZEe: LFis) o0’ v |Fae]cos60” 2 2F caer = F = 230N
....................................... LFy 2. ol om0’ = Jae)sntdl’ =0 .

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

Below is a cross-section of a solenoid of 7 loops and a length of 12 cm, with a current
of 3.6 A flowing through it. The current direction is indicated in the loops of wire.
o lines fore lyop?

P\"HL‘)“” led 'midi
e | (QOOEEGOE

—'_5‘0,(6( lints
M f — -
({n#ﬁu)t’cmsow( Vil ==="k""
©666500

v [ink 'i['\wM nd
&

[ cool) or j*’?"

!

NL’ | f (8) Determine the magnitude of the magnetic field at point P inside the solenoid.
o)y M

N -7 ;
b Be. rh M 0y e b0 (L3570007)) T2 30R
S B —gp— SlLWRE L Qﬂ..?:?fl ...................

ol [05F Tt gia % vie
@ P f,abiﬁfr\lhm

(b) On the diagram draw the magnetic field created by the current in the solenoid.

/- 2
(¢)  On the diagram mark with an ‘N’ which side of the solenoid is the north pole.
/ pocth s on T f\bu sy G 1
( u o AUk hend rol

) o e e o2 B gl [ T ) ol we
N fpuuvhen bl
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SECTION IIi: KINEMATICS

N

NAME CLASS NUMBER

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

Question 26 (5 marks)

A train accelerates from rest at 1.2 m s for 15 seconds and then maintains a constant
speed for 85 seconds before decelerating at a constant rate of -2.0 m s2 before
coming to rest at the next station.

(@ In the space below, sketch a velocity-time graph of the motion. Inetude—ail.

p——

relevant values,

)
V/ms

(b) Calculate the total distance travelled by the train. o
XIS+ BsK|gs xAx/C U,)
5.5 * ! 350 +Oi§/

——

@ ? (%léw/ )

Marks
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Question 27 (4 marks) Marks

A villain is pushed out of a stationary hot air balloon and screams at the same time.
Five seconds later, in mid-fall, he hears the echo of his scream from the ground below.

(8) Calculate how far the villain fell in 5 s-

(b) What is the total distance travelled by the sound of his screa

................................. r= vt = 3¢0xS 3 [F00m\1),

(¢) Determine what the height of the balloon from the ground must have been for
this to happen.
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Question 28 (3 marks) Marks

A 100 m wide river is flowing at 4 m s™ East when a man on the southern bank rows
across it with a speed of 4 m s™ NW relative to the water.

(@ Draw a labelled velocity vector diagram based on this information.

W = Hﬁ(f !
R R = Bood
5 Vig £ Corl

7

(b) Calculate the time it take for the rower to cross th

—_

—

(¢) Determine how far downstream the man lands.
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Question 29 (4 marks) Marks

An ant starts at point X and moves at a constant speed of 0.1 ms™, anti~clockwise
around the edge of a circle of radius 0.3 m, to point Y, as shown below.

N
| Y
X

Determine:

(@) Draw a labelled vector diagram showing the change in velocity, Av, of the ant,
in travelling-from X to Y.

_—-"/-f/ —-— V )(

7 ™

AV

N

(b) Determine the mggnitude of the acceleration of the ant, in travelli
or (1)~ s Af:iLxJﬁr‘_ -
Foiomy

OO0
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SECTION Il: DYNAMICS
Cl B A,

NAME CLASS NUMBER

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

Question 30 (3 marks) Marks

Jack and Jill went up a hill to fetch a pail of water. The pail had a mass of 6.0 kg when
empty and 15 kg when full. The pail was lowered into the well at a constant
acceleration of 4.0 ms®. When the pail was full it was raised at a constant speed of
3.5ms™.

Assume the weight of the rope is negligible.

(@ Calculate the tension in the rope when the pail was being lowered.

Mg _‘T"Ma‘ e CD 2

Bawistge R L L L E T T T T L T T T T e T ——
. . / wor ; . ;_'_. LT .

............................,1....................'\..-...........-.................................---- O
T 828 ) T =848,
(b) Calculate the tension in the rope when the full pail was being raised.

L
’{E-")l']f-f ] -/
..J’.....;Ir.. dasausisasasas -..........:..
.............. S AA A X4 S AR 2 210
L_ l:‘ \I
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Question 31 (7 marks)

Luke performs two experiments with an Atwood machine.

(8) Luke’s first experiment is shown below. A horizontal Atwood machine
accelerates from rest along a horizontal track of length L = 3.00 m. The 400 g
block takes 2.90 s to travel the length of the track. A constant force of friction
acts, given by the equation Fy = uymg . P

le |
J, ' Track length, L '
32+

(FF = M- 392 )

048~

i. Calculate the coefficient of friction between the 400 g block and the track.

- B DW= 08w 0-P3 ¢

Marks

i \
/ S F- OS,O?,% ‘\
\ ZF: 03P )

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

Question 31 continued on next page.

rfU [E 0625
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Question 31 continued.

(b)  Lukethen replaces the track from part (a) with a very smooth (frictionless) angled
track, as shown in the diagram below.

Determine the track angle 8 at which both blocks would remain at rest.

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

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

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

Marks

Page 27



Sydney Grammar School Form V Physics 2018 Annual Examination

Question 32 (6 marks) Marks

The diagram below is a top view of two masses travelling on a frictionless surface.
Mass A is 3 kg, mass B is 2 kg, and their initial velocities are shown in the diagram.
The two masses collide and stick together.

(8) Determine the velocity of the two masses after the collision.

B9 2 T R ———
%r?ocﬂfoﬂ‘ﬁéﬂnpﬁ’f)mw— /2 E‘" s Z.f?(ns")

Joum t = 2080 20° # 126 Sunk0° F Pars 2892 ws S, (I-MN')

LS 2 s

 Prrlc 852 e DI g b o Preros 54 RRVEN/SLs
/z 85’ |

Question 32 continued on next Tage.
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Question 32 continued. Marks
(b) Calculate the kinetic energy lost when the masses collide.
kE_t 4 < '({ ) ’ [ £+ ? = 255 7{ X
...................... P W S O T, S ) T 5. S 0. SN SR, ¢ S, of S 2
| %y M_l < 2 @ ]Q,, fumet
,5(( U o i ’ma.é
¥ ¢ J( ( = - 7 OX% < ’_j:g £G4

o A‘Dqu Vasatres i~ PZS ( 92 my-! Mq_,,@

o Acp i~e /%OME\'\«‘NA fow {b( 2:92 an "' ),{iﬁ.‘ l

o M Anvsm Asswmen Ber la- Fraeris ErsT
~ |+ Doe rr ! (/'{E_ﬂx@)
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Question 33 (5 marks) Marks

In an experiment, Motion Trolley A, of mass 3.00 kg, travelling with an initial speed of
8.00 ms™ makes a one-dimensional collision with Motion Trolley B of mass 4.00 kg,
travelling along the same straight line at an unknown speed. The collision between
the two trolleys is elastic. Trolley A is fitted with a sensor that records the force exerted
on it by Trolley B. The results of the collision are shown in the diagram below. 4

D NR s frece @ [~ MmE OPPOoSUTE

120

: | i | fD_trt€C»T1«s-i o ThE

100 i i [~ Moruw |

80 ﬂ - \ ' | -
AN

AN EER
°17 N
o/ | \

Sans ! 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 04 0.45
“‘—ib i V4 time(s)
— —s Ve

el Bul =» Tl re]

Determine the final velocities of the two trolleys after the collision.

Force (N)

wd00x [0:4.#.0:2) = BomnsT
R L~ (k)
B YA 25 B0 g 5 s ‘""(@

seanasas
'd

' Ve J/ j{f‘*“« (Aﬁfﬁﬁ” kff{m"P?ﬂf)D’?“LL ff‘-"f“ﬁk*"wl\"

D (3x8l 4 [eann) = (3rz2).2 4Va . =Bl -7$ - Ve’
g : b on =3 3 e =l Az 6- Ve 4/
J o L SN, s 0~ T, Moot e SOOI .| 1, b 4—~(2)

END OF EXAMINATION )

1/\/g-' Gt lova, B Mites Hompen e Jouemiime Inreicon , A Arteseare!
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