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General Instructions

EXAMINERS:

Working time — 2 hours

Board-approved calculators may be used
Write using blue or black pen

Draw diagrams using pencil

A Data Sheet, Formula Sheet and
Periodic Table are provided at the back
of this paper

Write your name at the top of the
Multiple Choice Answer Sheet & all
pages of Part B.

Hand in your Multiple Choice Sheet and
all of Part B in one bundle. (Do not staple
together)
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1 Multiple Choice Answer Sheet

MRW/AAH/PCK/SRW/MTK

2014

FORM V
EXAMINATION

Working Time: 2 hours

Total marks (95)
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e  Attempt ALL Questions

e  Allow about 15 minutes for this Part
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Total marks (85)

o Attempt ALL Questions

e Allow about 1 hour 45 minutes for this Part
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1 Which of the following lists contains three vector quantities?

(A) Momentum, energy, impulse
(B) Force, speed, displacement

(C) Velocity, acceleration, time

(D) Acceleration, force, momentum

2 Which is the correct unit for impulse?
(A)  Newton per second
(B)  Newton second
(C)  Kilogram metre per second squared
(D)  Kilogram per metre per second
3 A car travelling at 60 kmh™ then applies maximum braking and comes to a
stop in 10 m.

With the same braking force applied, what is the new stopping distance for the
same car when travelling at 120 kmh™'?

(A) 10m
(B) 20m
(C©) 30m
(D) 40m
4 An object, initially at rest, travels a distance d in a total time t at a constant
acceleration.

What is the total time taken for the object to travel 16d from rest at the same

acceleration?
(A) 2t
(B) 4t
(C) 8t
(D) 16t
5 A 100 g tennis ball hits the ground at 2 ms™ and rebounds upwards at
1.4 ms™.

What is the change in momentum of the tennis ball?

(A)
(B)
©)
(D)

0.34 kgms™ upwards
0.34 kgms™' downwards
0.06 kgms™ upwards
0.06 kgms™' downwards
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6 A boat is moving in the direction shown below with a constant speed of
5ms" as measured by Nico who is at rest on the bank of the river. Aziz
walks along the deck of the boat in the direction shown with a constant
speed of 2 ms” measured relative to the boat.

2 ms’

If the positive direction is as shown in the above diagram, what is the velocity
of Aziz according to Nico?

(A)  +3ms’
(B) -3ms’
(C) -7ms’"
(D) +7ms’
7 A rope with a tension of 100 N supports a 100 kg block resting on the ground

as shown below.

100 N

100 kg

What is the magnitude of the force of the ground up on the block?

(A)  ON
(B) 100N
(C) 880N
(D) 980N

Page 4 of 41



Form V Physics 2014 May Examination

8 Which of the following arrangements of 5 Q resistors has the least total
resistance?
A B
(A) s O (B)
5Q
5Q
(©) (D)
5Q
5Q
— 5SQ HH 5Q H 5Q —
5Q
9 Consider the following circuit diagram.
L
P
M
o—] | | } ®
L
12V

Between which two points (L, M, N, O, P) is the potential difference 4 V?

(A) NandM
(B) LandM
(C) LandP
(D) PandO
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10 Consider the following circuit diagram.

4.0 Q 2.0 Q0

6.0 Q

©

2.00 | | } .
Unknown potential

difference, V

The ammeter reads 4.0 A.
What is the current flowing through the 6.0 Q resistor and the value of the

unknown potential difference of the power supply, V?

current in 6.0 Q resistor (A) potential difference (V)
(A) 1.0 10
(B) 2.0 10
(©) 2.0 20
(D) 1.0 20
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Part B Class
Total marks (85)

Attempt ALL Questions

Allow about 1 hour and 45 minutes for this Part

Name

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

Question 11 (4 marks) Marks

Two resistors, labelled P and Q, are connected in a circuit as shown below.

15V

O,

When a steady current of 3 A flows in the circuit, the potential difference across
resistor Qis 9 V.

(a) Calculate the potential difference across resistor P.

(b) Calculate the resistance of resistor P.

Question 11 continued on next page.
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Class

Name

Question 11 continued. Marks

(c) Calculate the total charge leaving the battery in one minute when the ammeter
reads 3 A.
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Class

. N
Question 12 (5 marks) ame Marks

This question refers to the circuit diagram below.

16 V 20

1]
4Q @

®

4Q

(a) Determine the combined resistance of the two parallel resistors.

2
(b) What current will be measured by the ammeter A;?

2
(c) What current will be measured by the ammeter A,?

1
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Class
Name
Question 13 (5 marks) Marks
The data in the following table shows how the potential difference (V) across a
resistor varies as the current (I) through it is altered.
current (A) potential difference (V)
0.0 0.0
0.4 1.5
0.8 3.0
1.2 4.5
1.6 6.0
2.0 7.5
(a) Plot a graph of potential difference (on the y axis) versus current for the
resistor.
Question 13 continued on next page. 4
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Class

. . N
Question 13 continued. ame Marks

(b) Using the graph, or otherwise, calculate the resistance of the resistor.
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Class

Name

BLANK PAGE
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Class

Name

Question 14 (7 marks) Marks

The displacement versus time graph shown below represents the motion of a train
along a straight track.

A

2000

P

o

—
[N
S
(=)

m

1200

et IO

Displacement (m)

o

800

‘i

400

time (s)

-400

-800

-1200

Question 14 continued on next page.
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Class
Name
Question 14 continued. Marks
(a) Use the letters on the graph to identify one point where:

i.  the train is at rest. 1

ii.  the train is accelerating. 1

1. the train is back at the original position. 1

iv.  the train has maximum speed. 1

Question 14 continued on next page.
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(b)

1.

Form V Physics 2014 May Examination
Class
Name
Marks
Determine:
the total distance travelled by the train for the 500 s. 1
the magnitude of the average velocity of the train for the 500 s. 2

1l
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Class

Name

Question 15 (6 marks) Marks

In 1997, a high speed car achieved the World Land Speed Record and became the
first car to officially break the sound barrier. The car accelerated uniformly in two
stages as shown in the table below. The car started from rest.

Stage Time Speed attained at end of stage
(s) (ms™)
1 0.0-4.0 44.0
4.0-12.0 340

(a) Calculate the acceleration of the car in Stage 1.

1
(b) Calculate the total distance travelled by the car in 12.0 s.

4
(c) Calculate the average speed of the car over the 12.0 s.

1
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Class

Name

Question 16 (5 marks) Marks

Sally stands on the edge of a vertical cliff and throws a stone vertically upwards.
15ms™
o
I

80 m

The stone leaves her hand with a speed of 15 ms™ at the instant her hand is 80 m
above the surface of the sea. Air resistance is negligible.

(a) Calculate the maximum height reached by the stone as measured from the
point where it is thrown.

(b) Determine the time for the stone to reach the surface of the sea after leaving
Sally’s hand.
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Class

Name

BLANK PAGE
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Class

Name
Question 17 (5 marks) Marks

A plane at Airport A needs to fly to Airport B, which is 270 km North, in
30 minutes. At the time of the flight, there is a constant wind blowing at 43 ms™'
East.

By drawing a vector diagram, determine the direction of flight of the plane and the
speed of the plane through the air.
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Class

Name
Question 18 (4 marks) Marks
A simple vertical Atwood machine consists of a 3.0 kg mass and a 5.0 kg mass

supported from a frictionless pulley by a light inextensible string as shown in the
diagram below.

5.0kg

3.0kg

(a) Calculate the magnitude of the acceleration of the two masses.

(b) Calculate the magnitude of the tension force in the string at X.
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Class

Name

Question 19 (4 marks) Marks

Three blocks are pushed to the right on a smooth (ie frictionless) horizontal surface
as shown below.

30 kg 50 kg

400 N

20 kg

/7777777 /777777777777 7777777777777

(a) Calculate the magnitude of the acceleration of the masses.

1
(b) Determine the magnitude of the net force on the 30 kg mass.

1
(¢) Calculate the magnitude of the force of the 30 kg mass on the 20 kg mass.

2
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Class

. N
Question 20 (4 marks) ame Marks

Two masses are pulled along a smooth, horizontal surface by two horizontal forces
as shown below.

160 N X 400 N

< 20 kg L 20 kg
/7777777 7777777777 77777777777

smooth horizontal surface

(a) Determine the magnitude of the acceleration of the masses.

1
(b) Determine the magnitude of the tension force in the rope at X.
1
(c) If the same arrangement of masses is now placed on a rough surface, it is
found that the acceleration is 3.2 ms™ to the right as shown in the following
diagram.
a=3.2ms" right
160 N 3 400 N
N e 20 kg o 20 kg
DI I T B A W P N T B A e P i T B Al
rough horizontal surface
Calculate the magnitude of the force of friction acting on each mass
(assuming that it is the same for each mass).
2
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Class

Name

Question 21 (2 marks) Marks

A man of mass 80 kg is climbing up a rope as shown below.

If the acceleration of the man is 1.0 ms™ upwards, determine the magnitude of the
tension force in the rope.
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Class

Question 22 (5 marks) Name Marks

The graph shown below represents the velocity of two cars racing along a straight
road over a period of 60 s. The race begins at t = 0 s when the two cars are side by

side.
A
60 -
,&:
o~ 7
2 50 o
z /
.g 53
T>) 40“— T 7
EE%Car Allli,ji }
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20 o
/
/
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O_&
—
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20 30 40 50 time (s)

(a) Determine the speed of car A at 10 s.

(b) Calculate the magnitude of the acceleration of car B at 20 s.

Question 22 continued on next page.
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Class

Name

Question 22 continued. Marks

(c) Calculate the time when car B catches up with Car A again.

Page 25 of 41



Form V Physics 2014 May Examination

Class

Name

Question 23 (7 marks) Marks

On a distant planet, an alien pupil performs an experiment to measure the
acceleration due to gravity. He drops (i.e. from rest) a ball from various heights and
measures the time the ball takes to hit the ground.

The equation relating the height dropped by the ball from rest and time (t) is given
by:

1
height = Egt2

where g = acceleration due to gravity.

He obtains the following data:

Height (m) Time (s)
0.5 0.24
1.0 0.41
1.5 0.45
2.0 0.55
2.5 0.61
3.0 0.65

Question 23 continued on next page.
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Class

. i N
Question 23 continued. ame Marks

(a) Plot a straight-line graph of the pupil’s data that will allow you to determine
the acceleration due to gravity on the planet.

(Note: you may need to manipulate the data you are given in the table — an
extra column has been provided for you to do so.)

Question 23 continued on next page.
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Class

Name

Question 23 continued. Marks

(b) Calculate the value for the acceleration due to gravity obtained by the alien
pupil.
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Class

Name

Question 24 (3 marks) Marks

The diagram below shows an experiment performed by a boy in a Physics lesson.

| 1.5m -
I 7
VFINAL
At Rest —_—
Block p——>Force Block p——>Force

The boy pulls a block, from rest, along the desk over a distance of 1.5 m with a
constant force. A light gate measures the instantaneous speed of the block as it
passes the 1.5 m mark.

The boy believes that a constant force of friction acts on the block during his

experiments. He varies the force with which he pulls the block and obtains the
following graph:

30

25

S
»

=
o

Final Speed Squared (m2s-2)
[y
(03]

0 5 10 15 20 25 30 35 40
Force (N)

Question 24 continued on next page.
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Question 24 continued.

Use the graph to determine:

(a) the force of friction acting.

2014 May Examination

Class

Name

Marks

(b) the mass of the block.
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Class

Name
Question 25 (6 marks) Marks

Natalia, of mass 50 kg, drops from a window 5.0 m above the ground as shown in
the following diagram.

height =5.0 m

ground

»'s,._';"'
Se e e powdered snow

(a) Determine Natalia’s gravitational potential energy when she is 5.0 m above
the ground.

(b) Determine the magnitude of her velocity when she first hits the ground.

Question 25 continued on next page.
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Class

Name

Question 25 continued. Marks

(c) The ground onto which Natalia falls is made of powdered snow. The snow applies a
constant braking force upwards of 5.20 x 10° N on her.

Calculate the maximum distance Natalia will sink into the snow before stopping.
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Class

Name

Question 26 (5 marks) Marks

A 2.0 kg pendulum moving at 4.0 ms™ collides with a stationary 3.0 kg pendulum
and then they stick together.

before collision after collision

3.0kg @

(a) Determine the magnitude of the momentum of the 2.0 kg pendulum
immediately before the collision.

(b) Determine the velocity of the combined pendulums immediately after the
collision.

Question 26 continued on next page.
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Class

Name

Question 26 continued. Marks

(c) Ignoring the diameters of the pendulums, determine the vertical height the
combined pendulums reach after the collision.
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Class

. N
Question 27 (8 marks) ame Marks

Two objects, A and B, approach each other and then collide. After the collision
object A is travelling at half the speed of object B.

(a) Calculate the total momentum of this system before the collision.

2
b)) @ Find all possible solutions for the final velocities of object A and
object B.
4
(i1))  Identify which solution you think is most likely. Justify your answer.
2
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Class

Name

BLANK PAGE
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Data Sheet

Charge on the electron, e
Mass of electron, me
Mass of neutron, m,
Mass of proton, m,

Speed of sound in air

Earth’s gravitational acceleration, g

Radius of Earth, Rg

Speed of light, c

Magnetic force constant,
2r

Universal gravitational constant, G
Mass of Earth

Planck’s constant, h

Rydberg’s constant, R (hydrogen)

Atomic mass unit, U

lev

Density of water, p

Specific heat capacity of water

k=to

)

Page 37 of 41

-1.602 x 107 C
9.109 x 107" kg
1.675 x 10*" kg
1.673 x 10*" kg
340 ms'
9.8ms”

6.4 x 10°m

3.00x 108 ms™

2x 107N A~

6.7 x 10" N m®* kg
6.0 x 10** kg

6.626 x 10**J s
1.097 x 10’ m™'

1.661 x 10 %" kg
931.5 MeV/c’

1.602 x 1097
1.00 x 10° kg m™

418x10° Jkg 'K
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FORMULAE SHEET
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Part B Class

Total marks (85)

Attempt ALL Questions Name
Allow about 1 hour and 45 minutes for this Part

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

Question 11 (4 marks)

Two resistors, labelled P and Q, are connected in a circuit as shown below.

15V

©

When a steady current of 3 A flows in the circuit, the potential difference across
resistor Qis 9 V.

(a) Calculate the potential difference across resistor P.

\/—.-:\/n*\/{;)\,

]

V(7 = 1S =G V(DO Lo e leingg

(b) Calculate the resistance of resistor P.

R=Yr = & = 252

:
\S = Vp+ 9 L \We= 6V

rR - AﬁS(C&S/éb‘l /@MK
- —_

Question 11 continued on next page.
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Class

Name

Question 11 continued. Marks

(c) Calculate the total charge leaving the battery in one minute when the ammeter

reads 3 A.
6 = 2 k& AM‘( C;ane..—‘\-\ﬁs 2
V= e o
= 3T \¥X O Seconas
= \&0O

\/(Dr"\k covrect 'CO“M""\G‘
e~ =X
=3 w\
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Class
X Name
Question 12 (5 marks) Marks
This question refers to the circuit diagram below.
16V 20
|1
o Ha)
()
4 Q)
(a) Determine the combined resistance of the two parallel resistors.
)/@ s \/4,4— ‘/2_ = ’3/4_ (D""‘K‘ 2
- Re Yar = \3zn VOSSL
(b) What current will be measured by the ammeter A;?
V = ==&,
R o= T » (4 + T3
revexs e‘:A X ’
-e- = 2AA.
(o) \A E = = e
= R V74 =
e “(c) What current will be measured by the ammeter A,?
e . \(o ~ 42> \/(D <.

xx v 1, 3 = Y = | A . MW

(-—I - \6 — 4 < Ans(b) i {
N “ )
T =6, =4A X Omks
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Class

Name

Marks

The data in the following table shows how the potential difference (V) across a
resistor varies as the current (I) through it is altered.

current (A) potential difference (V)
0.0 0.0
0.4 1.5
0.8 3.0
1.2 4.5
1.6 6.0
2.0 7.5

(a) Plota graph 0{' potential difference (on the y axis) }ersus current for the

e €

ONN-E- >
resistor. wWo T ney
wﬂ—:)
e e R e e SRR
R oxes
et e abelled
? B HE e covred
i S } . R R A a(uam-\-v\'lea‘
N T H ; T
I HEE HE ] (Oe\c/ bots
b i s axes
\abelled
s = 1228 LEkEE : IE LN
7 it £ n AT 53| wrr%“-
BEEERREAN NREE) o ! LA H 1H T wevrs
R LA i H
i it (O / erals
RReaE L 1 I 1 P
A ' correciy
H HirE ; :
2 45 : 4 \wne b
sy ([ L best
5 : LA
! S ETEATH T T TP H Ao
%lifj _. y : : ";'.'f' :_—“ ‘:"Ii __:-__ .I
f 0.5 VO s 2. (DM‘(\/
Question 13 continued on next page. T ( AB sca\e
' chose—
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Class

N.
Question 13 continued. ame Marks

(b) Using the graph, or otherwise, calculate the resistance of the resistor.
R= Vix p 1
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CR[B .

Class

M7E .

Name

Question 14 (7 marks) Marks

The displacement versus time graph shown below represents the motion of a train
along a straight track.
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Question 14 continued on next page.

Page 13 of 41



Form V Physics 2014 May Examination

Class
Name
Question 14 continued. Marks
(a) Use the letters on the graph to identify one point where:

i.  the train is at rest. 1

ii.  the train is accelerating. 1

iii.  the train is back at the original position. 1

iv.  the train has maximum speed. 1

a8

Question 14 continued on next page.
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Class
Name
Question 14 continued. Marks
(b) Determine:
i.  the total distance travelled by the train for the 500 s. 1
= Q000 + 3200
= §. 200m
ii. t]@e of the average velocity of the train for the 500 s. 2
_ A7 _ TJooo
Vav = V/A'(L- el ————
7 = J D
—~/
= X. 4 Ms
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Class

Name

Question 15 (6 marks) Marks

In 1997, a high speed car achieved the World Land Speed Record and became the
first car to officially break the sound barrier. The car accelerated uniformly in two
stages as shown in the table below. The car started from rest.

Stage Time Speed attained at end of stage
(s) (ms™)
1 0.0-4.0 44.0
4.0-12.0 340

(a) Calculate the acceleration of the car in Stage 1.

. — e ) —2—
d/; - V"(/(/( = ﬁf:% = // wm'S 1

-
—

(b) Calculate the total distance travelled by the car in 12.0 s.

- ke o 2 -
( 1) = uft+ /./7 2l = O+ Vox lixy = §&m . 4
[o=CF —
(1) Gy= jqog “ 37 me”

(D 1= yux¥+ /(;KS']X?> = IS36w

(1) ﬂ’H disdznce = [S36 9= /6014*’”

(¢) Calculate the average speed of the car over the 12.0 s.

Vi = At /,{0241%1 = /35: 3 s 1
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Class

Name

Question 16 (5 marks) Marks

Sally stands on the edge of a vertical cliff and throws a stone vertically upwards.
15ms™
-

80m

The stone leaves her hand with a speed of 15 ms™ at the instant her hand is 80 m
above the surface of the sea. Air resistance is negligible.

(a) Calculate the maximum height reached by the stone as measured from the
point where it is thrown.

\/L:ML’*&KV 2
(1) 0 = (S" + 2¢x~9-8xF
(1) r= 11 4Em .

(b) Determine the time for the stone to reach the surface of the sea after leaving

Sally’s hand.

r=ut + k’)mﬁCL 3
() po--ISt + hxText”
()¢9t — ST — 80 =0

(1) T=_&s §S¢ .

0K, _ _(/) “'.!L,?‘n/lz" ) /S 3s

= (1) fime o | T/ 4 Pr— sta 43S
() /47(&(/%7'&4\/ - $.8Ss
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Class

Name

Question 17 (5 marks) Marks

A plane at Airport A needs to fly to Airport B, which is 270 km North, in
30 minutes. At the time of the flight, there is a constant wind blowing at 43 ms”
East.

By drawing a vector diagram, determine the direction of flight of the plane and the
speed of the plane through the air.

43 m /5

o= 2 g=/¢° (1)
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Class

Name

Question 18 (4 marks) Marks

A simple vertical Atwood machine consists of a 3.0 kg mass and a 5.0 kg mass
supported from a frictionless pulley by a light inextensible string as shown in the
diagram below.

L L LS

5.0kg

3.0kg

(a) Calculate the magnitude of the acceleration of Lhe’two masses.

}/6 - )_g__ﬁ_ i_‘\;‘ /S) 2
Y § 5/ —

L P &

(b) Calculale the magnitude of the tension force in the string at X.

l $01q } ) 3/“’7&3) _ 2
\ " 4/,/7 - "y '

> @

LN

_'“:~\
((
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Class

Name

Question 19 (4 marks) Marks

Three blocks are pushed to the right on a smooth (ie frictionless) horizontal surface
as shown below.

30 ke 50 kg

400N 20 kg

L L PPl LAY LIATT A LAE AL AL LT T

(a) Calculate the magnitude of the acceleration of the masses.

oz ¢ ”V\/SL 1

(b) Determine the magnitude of the net force on the 30 kg mass.

mo 2 30x¢ = /20 N ,

(c) Calculate the magnitude of the force of the 30 kg mass on the 20 kg mass.

S‘@dif)dﬁf Q) 2
F= goo- J0o
= \g}o/\/ ;

\J/u
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Class

Name

Question 20 (4 marks) Marks

Two masses are pulled along a smooth, horizontal surface by two horizontal forces
as shown below.

X

27142207 1777777770 785807L8T074 77

smooth horizontal surface

(a) Determine the magnitude of the acceleration of the masses.
oz 29 = £ m/ 5 1
Zo |
(b) Determine the magnitude of the tension force in the rope at X.
[ — (Lo = 20 ov 1
7—:' zgo ’ \ /
(c) If the same arrangement of masses is now placed on a rough surface, itis
found that the acceleration is 3.2 ms™ to the right as shown in the following
diagram.
a=3.2 ms” right
160 N z 400N
PR LELE 20 kg @ 20 kg >

MCAS P T TP G A A S C I PR (N M SR W R TR LTS PR

rough horizontal surface

Calculate the magnitude of the force of friction acting on each mass
(assuming that it is the same for each mass). O

240~ 9 -F; LOx3 2
r. 7 SN
/ )

p—
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Class
CrIB

Question 21 (2 marks) INGme Marks
A man of mass 80 kg is climbing up a rope as shown below.
If the acceleration of the man is 1.0 ms™ upwards, determine the magnitude of the
tension force in the rope. /" @

/] — Mg s Ma /ZF’go)r’ —’fu) 2

</
L Te = Bxl0-8 - 4o —(2)
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Class

Name

Question 22 (5 marks) Marks

The graph shown below represents the velocity of two cars racing along a straight
road over a period of 60 s. The race begins at t = 0 s when the two cars are side by

side.

N
60 T
250
)
g :
< 40
> HE R
IR
30 "
20
10
0 10 20 30 40 50 60 time ()
(a) Determine the speed of car A at 10 s. 0
30,4
A~ /L 1
(b) Calculate the magnitude of the acceleration of car B at 20 s. 0
—
= KOAO b / M /L £ 1
,,_.'__E

Question 22 continued on next page.
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Class

Name

Question 22 continued. Marks

(c) Calculate the time when car B catches up with Car A again.
At L= 30s Vi s 05 320° Toom 4 @ 3
Va - 1 30530 7 &S50n
2

Fom R0s
(- 450 + R0t + £7° Va = 700+ Qok — £7
2 2
O
: g se + Jot + f:\ T 9p0 + 30t —¢?
Lomp € 2 -
2
224
. e
i £ = “%So @43
23
’ 6 s 21-2 s ""—_"C')b/
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Name

Question 23 (7 marks) Marks

On a distant planet, an alien pupil performs an experiment to measure the
acceleration due to gravity. He drops (i.e. from rest) a ball from various heights and
measures the time the ball takes to hit the ground.

The equation relating the height dropped by the ball from rest and time (t) is given
by:

1
height = Egt2

where g = acceleration due to gravity.

He obtains the following data:

Height (m) Time (s) Tren €‘ [S‘\
0.5 0.24 0 0S¥
1.0 0.41 0-16%
1.5 0.45 0 203
2.0 0.55 0 33
2.5 0.61 0" 17t
3.0 0.65 0 423

V-

o e
Question 23 continued on next page. | NeT ' -
! —

k]
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Class

Name

Question 23 continued. Marks

(b) Calculate the value for the acceleration due to gravity obtained by the alien
pupil.

A 2w goed /E@ Perenr v Trme® (ms) 3
o/

Do = ive : R0@ : £-&¢ —_— )
J v 0-45

&~
s, g= 2y 684 § 13- 7 _h ’_@

J
Coccnptodt tl0nf )

é/- @ N ouTS € Tl
’f Came €

R

Q—&M /Dﬂc"‘*’“ Pace ;:A 4 e~ ...

————rrer S
e

o SwmaicnT bire (Wh [“"‘ IXV{’?/ {zv b ek "’k)

o )90'&1'} CMM

o Ay-fs éﬁ'&c’ZLn
6 Aeen LU Gueer Uemd

0 ScALt’

J CLMJH"?

e Q,\,( uF gc%r F'r.

CD Foe Eoer Ecane.
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Name
Question 24 (3 marks) Marks
The diagram below shows an experiment performed by a boy in a Physics lesson. /
: 1.5m -
I Ll
VAL
At Rest —_—
Block p——>Force Block  |——>Force
The boy pulls a block, from rest, along the desk over a distance of 1.5 m with a
constant force. A light gate measures the instantaneous speed of the block as it
passes the 1.5 m mark.
The boy believes that a constant force of friction acts on the block during his
experiments. He varies the force with which he pulls the block and obtains the
following graph:
30 T | i
—d W S N—— — el - ] = — L _. -- /‘/..
= S OO L o B O | /’ ;._..__
i - L1 . i i -T =i =1 = "A:,/ ST SR WS i B B
= i 'l .
» 20 4 T
E — ST D VU [ D S S S A | g —t - . ....; _.I : - ._ii — _z
3 ‘ o iaRaEanmmant
& i INANEED F W
g1 J_ n — ]
2 TLT e e
7} I 1 I { | | [
o =SS == - L S - | 1 L
bt 1 08 O S [ I
210 " ! L] | 1]
...... SRENEREN NS
T ENEN i n 8
r/ | —
=1 N N His AEEs i i
B4 |
0 ! 1
0 5 10 15 20 25 30 35 40

Force (N)

Question 24 continued on next page.
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Class
Name
Question 24 continued. Marks
Use the graph to determine:
(a) the force of friction acting. y
/—"
< /MTE&ccPr o~ (mn N 3___~ 1
(Acac?reb 2.5 - %-§ )
'-J
frnes”
(b) the mass of the block. /
A= F - 5 2
M.
2 2
o V = + Jarc
2
vV = z.fF—S)./-s ___HE\“O
— [
M
v _
2
V= 3F -~ 45 = Sua
M M - F /
oR
L amsromr = X 4
M A/
_ —
o O
4Mv'>ce~r : Rise = O0-2C = 3
R "y
— 0
M : & kb

O_Y_{ g—p Svl‘rA’RLC SuYLSTiTuTI*-n».

—
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Class

Name

Question 25 (6 marks) Marks

Natalia, of mass 50 kg, drops from a window 5.0 m above the ground as shown in
the following diagram.

height =5.0 m

ground

i powdered snow

(a) Determine Natalia’s gravitational potential energy when she is 5.0 m above
the ground.

GRE = i = SUx98+S - 24507 :
U
() il eneyp

(b) Determine the magnitude of her velocity when she first hits the ground.

KE 2 L™ > 2450  ( Ludly d/u/w/ r(f(fo. r‘/

yr JEIE ° (D Lk

= 77,/7/5 | 2y ké?l’?fsza/'
(,; ) e gagaA—

Question 2S5 continued on next page.
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Class

Name

Question 25 continued. Marks

(¢) The ground onto which Natalia falls is made of powdered snow. The snow applies a
constant braking force upwards of 5.20 x 10° N on her.

Calculate the maximum distance Natalia will sink into the snow before stopping.
_—A—'-'-—’-—'-f—r

0] Smple, 2460 F+1 () .
(2 225 7 0 41n: &7u- ()
Dm nit ML(_ m(o lem«/ J.M(/"mﬁ/ (”"H/ﬁ gnv WJUJ

};‘?"LML‘( 24"5& ,,_ ]V\ (1/' - F(. . (W!” Sh” ‘:H'«l( ' ¢
r (F-mx) - 2437
rz ?{%M @

- DSLm 2 Slum.

) i B //'“*\ — e
o g0l Q’w‘/@
-~ §019

i 4F= G0t = F710 207
544 pa-qt Leah”
+40 @
V'/O w= qq L
’ viou* jff._
B [ Zo .),L—‘W-'}‘”)
HSLm
. G
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Question 26 (5 marks) Marks

A 2.0 kg pendulum moving at 4.0 ms™! collides with a stationary 3.0 kg pendulum
and then they stick together.

before collision after collision

3.0kg @

(a) Determine the magnitude of the momentum of the 2.0 kg pendulum
immediately before the collision.

;ﬁ:m\/ 2 2!*4' g SZ /éj,-n/_; 1
qNs
md?nmbﬂ oni7

(b) Determine the velocity of the combined pendulums immediately after the
collision.

‘Lyp‘“: Z‘]ﬁ!/’ f/\
(24 3z 254 -4 % ™
Vi J = )"6;*}/5. @/

Question 26 continued on next page.
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Class

Name

Question 26 continued. Marks

(c) Ignoring the diameters of the pendulums, determine the vertical height the
combined pendulums reach after the collision.

Ki: at @o/;um 2 aﬁ:’ aﬁ My M A;,,l'j,ﬁ’ll/ 2
S(24%3) (I06)* = (243)4gh

P 7
h= s = 0)3m (w 13m)

T K bx,}oﬂ Cuans Fhe ’W/ be i pon &V///Su/\'
's ot elastee OW?/

@ LE = LPE

oL

() Lalulle KE 5S04 = 4745

.
O Ty

g ) - |l 2
Worle = QKE =[myh = zmy” g rouemg) S tur
(._ )/2./ ur= 2L 31\ *14 wWorles &
= o M 5()&&‘
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Class

Question 27 (8 marks) HEme Marks

Two objects, A and B, approach each other and then collide. After the collision
object A is travelling at half the speed of object B.

Va  Vp

-1
-1
A 9 ms O ms B
30kg 20 kg

(2) Calculate the total momentum of this system before the collision.
Zp. 309 ¢ 20;5(-/0) 2
= 70) Kq m/f -/’ui(l/'/’ 7% Ws,f'wc nu'mlﬂ/ .

L_ 9b’mf“m¢ W\I/ﬂh*’r’/b’\ mﬂq/‘l/’/‘(b W( Ay Cfn,s\

(b) @ Find all possible solutions for the final velocities of object A and
object B. 4 Pholort - 4p;;ff-r

L'On'ﬂmbm»{\- !A?p’mmfv'.-h- 70z 20 I/A 20V (Uf 7z2%up 4 Zl’iﬁ)
Va 1s_hall e | $peed] 4 F va Vazl 20 o vg-t L
r.:;m P TR T
7: 3a " 7: 3a P20 : 7 Va / I 7: 3Up +2(-2Vn)
/N M/s Rz Ly Zm/«,f 7 = 3 Hn Up s Vo 7
C-)_3 @2 2eid l 7“*/’(_) L)——?l‘h'ﬂ/j =14 /'6

l\/&__lmlj Vp) lm}»l }1/,\' —7m/, M
t (,i'“\SHM 3] ml" d.dﬁ)(w ¢ ”’]43$ at Pe 0,.,[/ Z_\/A}df/b ;}1\7

tno (’/(M]h sol vtw Cr-"’"ﬁ/ l’g;'ﬂ.vh whor Spa,é(a( As Zm/(/fd”/@fﬁ

(i)  Identify which solution you think is most likely. Justify your answer.

V,w' lN}S { Ua Zm/f, i fhe wckoul soll/f}m 2
Tkl KE s lost (2205T 72557 pher solvhm
Ve > “mly Vp > ldm )} KE s qamw( wh((/t\ Violukes Lﬂnﬁt/l/t(FW\ ‘(’[@‘4"/7)’
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ADDITIONAL CRIB NOTES FOR Q27

Q27bi)

Successfully forming an equation of conservation of momentum | 1
(with substitution) ie 70=30 v+ 20 v

Substitution of one or both of vy;==+ 2v, 1

Correctly calculates one solution set of v, & vy 1

Both correct valid solutions 1

Solution 1
vy=1,vy=2
Solution 2

vy = -7, vg=14

Comments

There is no indication in the question that the collision is elastic. So conservation
of kinetic energy cannot be used

Solutions occur in pairs of velocities for objects A & B. Answers such as v, = *1,
vy=%2 do not indicate paired solutions

Many boys completely ignored that one object is moving twice the speed of the
other. This made identifying wrong solutions easy.

Conservation of momentum is true for all collisions. Also total momentum =
+70 so answers that assume v, = -1, v;=-2 is valid are simply wrong.

Many boys are using 1 and 2 as subscripts and are not propetly distinguishing
which objects A or B velocity they are talking about

U,-Uy=V,-Vy is only true for elastic collisions and not valid




Q27bii)
Despite appearances the question is not really asking your personal opinion. You have to
justify your answer using some form of Physics.

There is no mark for identifying a correct answer, all marks were for justifying your
answer.

a valid explanation that makes a clear distinction between 2 valid answers. 1
(sorry, having only one answer means no marks — the question tells you there
is more than one answer.

Unfortunately making comparisons when you have invalid answers leads to
nonsensical justifications that cannot be accepted. Therefore carried forward
errors could not be accepted and some papers were remarked accordingly.

Neither solution is elastic, and therefore an assumption that it is “not the
elastic one” is not valid, however comparisons with total energy loss or
change in KE or are more valid.

Identifies (mathematically) that the kinetic energy (or combined velocities) is | 1
greater for one solution and without any addition of energy these solutions
are invalid.

Total KE (Before) = 0.5%30%92 + 0.5+20%(-10)"2 = 2215]

Solution 1

vy =1,vy=2

Total KE (after) = 0.5*30%1"2 + 0.5%20%(2)"2 = 55]
This is an inelastic collision

Solution 2

v, = -7, vy=14

Total KE (after) = 0.5*¥30%(-7)"2 + 0.5%20%(14)"2 = 2695]

Elastic collision means KE is conserved.

In this case there is more KE after than before.

It is not a valid collision as energy is not conserved (in this closed system).
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