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Part A — M‘.l_;_‘l“tiplé-r"(%i__‘llloice
17 marks L 4
Indicate the most correct answer A, B, C or D on the grid provided on the Answer Sheet.

1. A 1200 kg vehicle is travelling around a corner of radius 30m at a constant speed of 10ms™.
The frictional force between the car and the road is :

a) 100N
b) 400N

¢) 1000N
d) 4000N

Vv ¥t 2

A body A, of mass m, moving with velocity v collides with another body B, of mass %

b § B . LV
moving in the same direction with velocity 5

During the collision body 4 exerts on body B an average force
During the collision body B exerts on body 4 an average force of magnitude.

F
a) e

F
b) 7
g} F
d 2F

3. A bicyclist travelling along a straight road travels at 11 ms™ for 15s and at 4.6 ms™ for 25s.

The average speed of the bicycle is:

a) 7.0 ms’!
b) 7.8ms’
c) 8.6 ms”
d  112ms’



e

The diagram below refers to Question 4. i

R,
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P
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4. Which of the following vector diagrams correctly determines the resultant R of the two forces

above?
B
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5.  The following is a speed vs time graph of a parachutist from when she leaves the plane until
she Iands safely on the surface of the Earth. The letters A B C and D indicate points of

change on this graph.

Which letter on the graph identifies the moment the parachute opens?

A B

spead {m/s)

o 24 2B 30

Iy 1.

tirme {(8)

a) Letter A
b) Letter B
c) LetterC
d) LetterD



During a trip 1o Mars a space probe’s booster rocket is fired, doubling the speed and halving
the mass. If the original momentum was p units, the new momentum is :

a)  p/8 units
b)  p/4 units
c)  p/sunits
d) punits

A stationary truck moves from a set of traffic lights, reaching a velocity of 8 ms™. It took the
truck 4 seconds to achieve this velocity. What was the truck’s acceleration?

2

a) 2ms
b) 4 ms>
¢y 12 ms>
d 32 ms™

Use the diagram below to answer Questions 8 and 9

Velocity
(m/s)

10.

r

(V8]

I~

rseconds)

Which of the following measurements has been correctly calculated from the above graph?

= = 'Positions - | Displacement (m) ©
a) Pto W 5
b) Wto X 15
¢) Xto Y 5
d) YtoZ 25

Which of the following statements is most correct for the motion of the object in the above
graph?

a) Between P and W the acceleration is 1.0 ms”

b) The unbalanced force between W and X is being applied in the forward direction.
¢)  The acceleration at 18 seconds is -5.0 ms™

d)  There are no unbalanced forces between Y and Z

A car engine exerts a force of 500 N in moving the car 1000m in 200s
The work done by the engine is :

a) 10007
b) 1000007
) 20000017
d) 5000007



11.  Two cars, A and B are approaching an intersection in the directions shown in the diagram.
Both A and B are travelling 10 ms™ relative to an observer standing at the intersection.

|
4
<—@A ,

I

The velocity of Car B relative to Car A is :

a)
b)
c)
d)

20m s NE
14ms'NE
20m st NW
14 msTNW

12.  During a space mission, an explosion separates the third stage of the rocket from the space
capsule. The mass of the third stage is 5 times the mass of the capsule.

3rd stage Q\I;Xplosion

_._,___b .
A\  capsule -~ moving
in this direction

The ratio of the change in momentum of the space capsule to the change in momentum of the
third stage of the rocket is

a)
b)
©)
d)

LY 2 T I =
B = h =

13.  When a driver has a ‘micro-sleep’ he may have an accident. Which of the following best
explains what happens as the vehicle runs into another object?

a)
b)
c)
d)

Kinetic energy changes into chemical energy

Sound energy changes into kinetic energy

Kinetic energy changes into potential energy of deformation
Heat energy changes into sound energy



14.

15.

16.

17.

A car of mass 1000kg enters a corner with a radius of 80m and needs a force of 5000 N to
turn through it on a constant radius. Calculate the instantaneous velocity halfway through the
turn.

ay 20 ms™
by 122 ms’
c) 28 ms™
d) 120 ms?

A 40 000 kg truck collides with an 8§ 000kg car and the car and truck join together after
colliding. If the truck was moving at 8ms™ and the car was moving at 5ms’ in the opposite
direction, the speed of the joined car and truck is :

ay 9.0 ms™
by 7.5 ms”
c) 58 ms”
d  3.0ms’

A moving truck travelling at 15ms™ north has a mass of 2000kg. It collides with a stationary
1500kg car. If the car and truck stick together, what would be the velocity of the wreck after
the collision?

a) 8.6 ms™ north
b) 8 ms” south

¢) 15 ms” north
d) 15ms" south

A ball rolls down an inclined plane as shown below.

—

&

Which of the velocity-time graphs in the above diagram best illustrated the motion of the ball?

(A) v (B) v
» ¢ > !
<), (D),
¥ 3
3t —

End of Part A
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Select the alternative A, B, C or D that best answers the question.
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PartB

Write your answers in the spaces provided

Marks
Question 18 (6 marks)
A rail cart of mass 1200 kg is stationary on a hill
a)  Onthe diagram above, draw the forces acting on the rail cart. 2
b)  The brakes are released and the rail cart begins to roll down the hill.
If the acceleration of the rail cart is 0.04ms™2, calculate the work done on the rail cart
and its velocity after it has travelled 2 kilometres. 4

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

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

Question 19 (3 marks)

A car is speeding along the road in the Snowy Mountains and comes to an icy bend. As the driver
tries to turn the car it slides straight ahead and off the road. State which of Newton’s Laws best
explains this failure to turn the corner and in your own words explain why this happened. 3

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

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



_ Marks
Question 20 (6 marks)

A 1500 kg car moves from a set of traffic lights along a straight road until it reaches a speed
of 28ms™. This occurs over 4 seconds. Determine : |

a)  The acceleration of the car. 2

b)  The force needed to achieve this acceleration 2

¢) The momentum of the car at the end of this acceleration. 2

Question 21 (1 mark)
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In the diagram above, two trains are heading for a big crash. What is the apparent velocity 1
of train A from the relative position of a passenger on train B?
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Question 22 (4 marks)

A girl jumps on a stationary bike and accelerates smoothly up to 3m/s in 5 seconds, stays at that
speed for 8 seconds then slows down to 1 m/s over a time of 4 seconds. She maintains this speed
for 12 seconds and then comes to a screeching halt to avoid a stray cat on the road

a) Draw a speed versus time graph of the journey 1
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Marks
Question 22 continued

b) Assuming that the accelerations are all constant, calculate :

i) The acceleration at 3 seconds

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

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

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

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

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

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

Question 23 (6 marks)
Outline the forces involved in changing the velocity of a car when :

a) i) itis coasting on a flat surface at 60km/h in the neutral geat. 2

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

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

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

......................................................................................................
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Marks
Question 24 (7 marks) '

The Starship Enterprise has been ordered to make measurements of the acceleration due to
gravity on the planet Tantalus-4. Science Officer Spock has set up an experiment in which an
object is dropped from a height of 100m and its position measured as a function of time.

His data is displayed below:

Time (s) Height (m)
0 100
1 97
2 92
3 81
4 68
5 51
6 28
a)  Plota graph of distance travelled versus time squared. 3

b) 1
¢)  Spock weighs his Tricorder on Tantalus-4 and it weighs 10N. What is its mass on
Tantalus-4? 1
\ What 1 S the Welght Ofth e Tncorder . On Earth? ................................................... 1
; What 1 S the mass . Of th eTncor d er On Eaﬂh‘? ...................................................... 1

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

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



Marks

Question 25 (2 marks)
A cyclist travelling at 12kmh™ east makes a right-hand turn at an intersection without
changing speed. 2

What is his change in velocity?
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Question 26 (4 marks)

On an aircraft carrier, the catapult wires used for launching the aircraft are attached to
winches, as shown in below.

Tf each winch exerts 200,000 N tension in its cable, find:

a) the acceleration of a 10,000kg aircraft 2
b)  the time taken to accelerate the plane to 5 Oms™ from rest. 2

12



Marks
Question 27 (6 marks)

A train initially at rest at station A accelerates at 1.5 ms’ 2 for 8 seconds and then contmues
to move with uniform motion for a further 16 seconds, after which it decelerates at 2ms>
in coming to rest at station B. The track from station A to station B is level and straight.

a)  Draw velocity-time graph which represents the motion of this train (numerical values 4
are required).
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b)  What is the distance between the two train stations, A and B? 1

¢)  What is the average speed of the train during its journey between the two stations? 1



Marks
Question 28 (4 marks)

A man pushes a 100kg wheelbarrow along a path. He moves it from rest to a velocity of
4ms™ in 8 seconds. -

a) Neglecting friction calculate the average force he must apply to the wheelbarrow. 2

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

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

b)  Determine the energy expended by the man in this time. _ 2

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

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

Question 29 (4 marks)

A 1500kg vehicle travelling Ims™! West collides with a 1200kg vehicle travelling 7ms™ East.
The vehicles lock together. The collision takes 0.12s to occur.

Determine the average force of the 1200kg vehicle on the 1500kg vehicle. 4

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

......................................................................................................................
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Marks
Question 30 (2 marks)

A 1000kg vehicle is accelerated from rest to a speed of 17 .8ms™ over 9.4s.

Determine the force acting on the vehicle during this time. 2

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

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

Question 31 (4 marks)

An object is thrown directly up into the air from the surface of the earth with a velocity of 98 m/s.

Ignoring air resistance:
a)  How high will it go? 2

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

b) How long will it take to return to the level from which it was thrown? 2

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

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

End of Paper

¢ 15



T HIGHER SCHOOL CERTIFICATE EXAMINATION

ﬁﬁysics

DATA SHEET

Charge on electron, g,

Mass of electron, m,

Mass of neutron, m,

Mass of proton, m,

Speed of sound in air

Earth’s gravitational aceeleration, g

Speed of light, ¢

Magnetic force constant, (k = g"—%)

Universal gravitatiopal constant, G
Mass of Earth

Plancl; ce;astan;t, h

Rydberg constant, R (aydrogen)

Atomic mass unit, ¥

leV
Density of water, p

Specific heat capacity of water

-1.502 x 1071 cl
9.109 % 107 kg

1.675 x 104 kg

1.673 x 107% kg

340 m 5"

0.8 m s>

3.00% 108 m st

I

20x 1077 N A~

6.67 % 107 N m? kg >
6.0 % 10% kg
6626 % 1077 s
1.097 x 107 m™

1.661 x 1077 kg
931.5 MeV/c?

1.602%x 10773
1.00x 10° kg ™

418 x 10° Txg K



FORMULAE SHEET

v = fA
Ix—l—-

d2
Y _ sin i
v,  sinr
g=Ff

q
R=Y

I
P=VI
Energy = VIt

_Ar
vav—E

Av v—u
a,, = E therefore a,, = .
TF =ma
F:_{n_‘.f_

r

1
W = Fs
pP=my

Impulse = Ft

E, =-—Gml;n2
F =mg
v?:=u?
v=u+at

= i .2
Ay = ut+5ayt

r _GM
T2  4x?
G
F= 1y my

B d2
E = mc”
2
¥
] =1 1—-2-
y =1l o
?
£, = et
1 Vv
)
2
m
0
m, = =
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Question 23 (6 marks)

" Outiine the forces involved in changing the velocity of a car when

a)

‘qpounts
Grmods !

b}

i} itiscoasting on a flat surface at 60km/h in the neutral pear,

s friclion. bebaeon, yes.and rood poface
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A tennis ball is rofled against a brick wall at 45° with a velocity of 2m/s as shown helow, 2
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Question24 (7 marks) . Marks

‘The Starship Enterjrise has been ordered to : '
: rise I 1 make measurements of the acceleration d
gravity on the planet Tantalis-4, Science Officer Spock has set up an experim:ntoili ‘:'ll;::% an

“object is dropped from a height of 100m and its nositi ment in
His data is displaye d'belomg d its position measured as a ﬁxn;uon of time.

Tie* %) Tin'.;)e (s) . Height (m) [ distance trualled ()
..o 100 o
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a)  Plota graph of distance traveiled versus fime squared, ‘ 3
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c) %ngalj uv:z%hs lus Tricorder on Tantalus-4 and it weighs 10N, What is its mass on

‘Marks
Question 25 (2 marks)
A oyclist travelling at 12kmh™" east makes a right-hand turn at an intersection without
changing speed. pus 2kemh! Ay 2
What is his change in velocity? j/ ve 12kmh™" AL
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Question 26 (4 marks)

On an aircraft carrier, the catapult wires used for launching the aircraft are attached to
winches, as shown in below.

5
2x10 NY

Ix10°N »

If each winch exerts 200,000 N tension in its cable, find:

a)  the acceleration of a 10,000kg aircraft 2
Fret. = (35102 (s 3T ) X2 g.correck calad afion foc Tet
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b)  the time taken to accelerate the plane to 50ms” from rest. 2
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. ’ Marks
Question 27 (6 marks) Question 28 (4 marks) Marks

A train initially at rest at station A accelerates at 1.5 ms™ for 8 seconds and then continues
to move with uniform motion for a further 16 seconds, after which it decelerates at 2ms™ A man pushes a 100kg wheetbarrow along a path. He moves it from rest to 2 velocity of

in coming to rest at station B. The track from station A to station B is level and straight. 4ms™! in § seconds.

@)  Draw velocity-time graph which represents the motion of this train (numerical values 4 a)  Neglecting friction calculate the average force he must apply to the wheelbarrow. 2
are required), - ' V‘"’/g - u=o D ' ik )
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s b)  Determine the energy expended by the man in this time. 2
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i ‘}' Ty Question 29 (4 marks)
—f == A 1500kg vehicle travelling 3ms™ West collides with a 1200kg vehicle travelling 7ms™ East.
| The vehicles lock together. The collision takes 0.12s to oceur.
Nl
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o ! Determine the average force of:_}h‘g‘ llf,ZOOkg vehicle on the 1500kg vahiclez.?
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Marks
Question 30 . (2 marks)

A 1000kg vehicle is accelerated from rest to a speed of 17.8ms™ over 9.4,

Determine the force acting on the vehicle during this time, 2
mfezeky R ot
w = o f“?-f-r"'/w(.l")P"o ) ek
e s {Hr*‘["d’ ..................................
E 7k = 18134 N  —— .k

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

Question 31 (4 marks)

An cbject is thrown directly up into the air from the surface of the earth with a velocity of 98 m/s,

[gnoring air resistance:
a)  How high will it go?

End of Paper
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