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| conducting wire

\sliding contact

Which graph correctly shows how V varies with [?

3 A student set up the circuit below and moved a sliding contact along a uniform
conducting wire.
The student recorded the potential difference V across each length of wire / under test.

LTA

[IB LJc

LID

(Total for Question 3 = 1 mark)

4 Which of the following correctly defines electromotive force?

[] A Force per unit charge to move a charge across a component.
[] B Force per unit charge to move a charge around a circuit.
[ C Work done per unit charge to move a charge across a component.

[] D Work done per unit charge to move a charge around a circuit.

(Total for Question 4 = 1 mark)
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5 Which of the following is the unit for tension expressed in SI base units?

A N
B Ns
C kgms™!
D kgms™

(Total for Question 5 = 1 mark)
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6 The graphs shown represent the displacement-time and velocity-time graphs for the
horizontal component of the motion of a ball.

Horizontal Horizontal
displacement velocity

Time Time

Which of the following situations could produce this motion of the ball?

A Rolling down one ramp and then rolling up a second ramp.
B Rolling down a ramp then along the floor.
C Rolling up one ramp and down a second ramp.

D Rolling up a ramp and rolling back down the same ramp.

(Total for Question 6 = 1 mark)
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7 A pilot wishes to fly due east. A wind is blowing in a northerly direction.
The direction of north is as shown.
N
Which of the following correctly shows the direction the plane should point?
o —7 ~
L]A LIB e L1D
(Total for Question 7 = 1 mark)
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9 A motor lifts a block of mass 0.050kg at a constant velocity of 0.40 m s'.

The current in the motor is 85 mA and the potential difference across it is 3.0V.

0.050kg

R

S5

LRSS

Calculate the efficiency of the motor.
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(Total for Question 9 = 3 marks)
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10 In a game of tug-of-war two teams of children pull on opposite ends of a rope. The team
that pulls the other team over a marker wins the game.

Team A Team B

(a) Initially Team A and Team B are stationary.

Add labels to the free-body force diagram for the child at the end of the rope for
Team A at this instant.

*(b) Team B wins by pulling Team A over the marker.

By considering the forces on the children and on the rope explain, in terms of
Newton’s laws, the process by which Team A loses the game.

(Total for Question 10 = 9 marks)
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11 A portable basketball set has a base and a post arrangement. The post arrangement
consists of a post, backboard, hoop and net. The base can be filled with water to increase
stability.

backboard

hoop
net

post

base

(a) The base has a capacity of 85.0 litres.
Show that the maximum weight of the base is about 870 N.

mass of 1.00 litre of water = 1.00 kg
mass of base when empty = 3.50 kg

v
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S 88 (c) The base is filled with sand instead of water. The density of sand is greater than the

KL
s

density of water.

%

State and justify what would happen to the value of F, calculated in part (b).
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C))

With reference to the electrons in the LDR explain this observation.

/
/!
75Q
(a) As the student moved a lamp towards the circuit she observed the potential difference
(p-d.) changing across the fixed resistor.

12 A student set up a circuit containing a light dependent resistor (LDR) in series with a
fixed resistor as shown.
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(b) When the lamp was at a distance of 10 cm from the LDR, the reading on the
voltmeter was 2.4V.
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Calculate the resistance of the LDR at this distance.
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She modifies the circuit as shown below. When working normally the resistance of
the light bulb is 3Q and the p.d. across it is 3'V.
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Explain, without further calculation, whether this circuit would work as intended.

(Total for Question 12 = 11 marks)

13

R0 OO Turn over »
P 4 9 8 4 5 A 0 1 3 2 8



R R RGN KRR KIKRIIRRRK KKK R I RRIKIKRKRIRKIKE KK KKK vvyxxxx//m/m SRRKERK \y: X ,/ &

%%//%%&«\»>>%/ GRRHXILRALILIRARLHKN v ) A v 0

J0RRLAXAXHXHKHKRK gm&%ﬁ‘_z&w—éu\mﬁ%rﬁoz&ﬁ— XHHHHIILKLLHLAXHXHIHKRLK Z\ﬂ 51 X@ \ J v ﬂv :l Jo. vs :. Z 4 1 OR
<«x»xxx»/(<««x»>xx»z<<«\xx>x»fz<<«\»>>x»f<<<\xxyx»/«<<«\»xxx»/<<<xx»>xx// IR x KL
TRRRRERRRERRRRZRRRERRRERRRRRERRIRRRRRERRIRRZRRREKRRIZRZRRRERRRIRRZRRRERRRIRRLRRRERRRRRRRRRRRKS RS << 5 << <« << KK RRLRRLS

&4\»»CC»%/1<&&\»XX%»/(<&\»»XX»/z<<&\»§xx»/(<<\\»C;%//(<x\y»;%%/(<<\% 2ol <</A\ny QRS 2K QR & < R xx 90 %6%
%

L DONOTWI EA D 2 AREA - RO ;; T E TN y
;iii@fﬂ gﬂﬁm_%\m EH&W«W}W@@ e e ssso B QA&.VV&@ m&w@ z&m Q&.@ &0 Q&. .”&. Q&. @wb' ov&% M. &/4 mb.w .%v. «6 9&.0@6

<\V&XXX%.\/ﬁ<§\NYXXXV\/A(<&V&YXX%%/(<VNYXXX%%/<&yyXXX%%/(Q\VYXXX%A/<&\VXXX%AA( X

(&)
3

and it reaches the speed limit of 130km h™! as

-1
Length of the road train

Assuming that the same braking force is applied at all speeds, show that the braking

distance of a road train when travelling at 25m s™!is about 190m.

The initial speed of the car is 30m s
Calculate the length of the road train.

They consist of a minimum of three trailers connected to a cab unit to pull them along.
it passes the front of the cab.

(b) A car accelerates uniformly at 3.7m s as it passes a stationary road train.

(a) The braking distance of a road train travelling at 15m s™!is 70m.

13 Road trains are used in Australia to transport freight across large, flat areas of the country.
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(c) One region of Australia decided to trial the removal of the speed limit on some roads.

The following statements were made in an online forum discussing this issue.

Comment

“If a car was going faster, it would have better fuel economy. A lot of modern
cars have engines that are more efficent at 200km h™' than at 100km h™'.”

Reply

“You confuse efficiency with fuel consumption. You cannot get better fuel
economy at higher speeds.”

Justify the statement in the reply.

(Total for Question 13 = 9 marks)
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(

14 A mobile phone is powered by a lithium-ion battery. The information shown is taken
from the battery.

3.82V

6.91W h

(a) (1) The watt-hour (W h) is an alternative unit for energy.

Show that the maximum energy that can be stored by the battery is about 25klJ.
1 Wh=3600J

Maximum charge = ...

(ii1)) The mobile phone ‘runs out of charge’.
Calculate the minimum time taken, in hours, for the battery to fully recharge.

charging current = 0.90 A
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goses 8555 . . . . .

358 S (b) The mobile phone in part (a), when purchased, was supplied with a charging plug

5555 S marked 1 A, 5V. The mobile phone owner lost the original charging plug and

%g Myg replaced it with a charging plug marked 0.5 A, 5V.
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KCRARRHKAKARAKAKAKAKARAKAKAKRAKAKAKAAKAKAK

K.
K5
R R R R R R R R RIEEIRELLILIRRLRLEIRK

original charging plug replacement charging plug
1A, 5V 0.5A,5V

By evaluating the information given, discuss the suitability of using the replacement
charging plug for this mobile phone. Include references to possible benefits,
disadvantages and risks associated with using the replacement charging plug.
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(Total for Question 14 = 10 marks)
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Use the graph to deduce which fluid the student used.

density of fluid = 1260kgm™

(c) The table shows the viscosity of some different fluids.
density of ball bearing
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16 In 2010, Andre Geim and Konstantin Novoselov were awarded the Nobel Prize in
Physics for producing, identifying and studying graphene.
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Graphene is a form of carbon which exists only as a single atomic layer of graphite. It
has a breaking stress of 130 GPa compared to 0.5 GPa for steel. Some scientists claim
that graphene is the strongest material ever measured.

CHXRARAKAKAKAKAKAKAKAS

KRKAKAKAKAKARAKAKAKKK.

(a) Explain why graphene, despite its greater strength, is unlikely to replace steel in
many applications.
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(b) Graphite used in pencils consists of many layers of carbon. It can be assumed that a

pencil deposits approximately 100 layers of carbon atoms when drawn across a piece

of paper.

A student carried out an experiment to determine the resistivity of the graphite in a

pencil.

A line of length 0.200m and width 0.50 mm was drawn on a piece of paper.
An ohmmeter was then used to measure the resistance of the graphite line.

0.200m

Calculate the resistivity of graphite.

resistance = 1.029 x 10° Q

“4)

diameter of carbon atom = 1.4 x 107m

Resistivity of graphite

~\
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(c) Photocells traditionally use silicon to generate electricity using visible light.
Research demonstrates that unlike silicon, graphene is able to respond at all
wavelengths and releases multiple electrons as it absorbs one photon.

Deduce why it would be an advantage to use graphene in photocells to generate
electricity.

(Total for Question 16 = 9 marks)

TOTAL FOR SECTION B =20 MARKS
TOTAL FOR PAPER = 80 MARKS
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Education Ltd. will, if notified, be happy to rectify any errors or omissions and include any such rectifications in future
editions.
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List of data, formulae and relationships

Acceleration of free fall
Electron charge

Electron mass
Electronvolt

Gravitational field strength
Planck constant

Speed of light in a vacuum

Mechanics

Kinematic equations of motion
_(u+v)t
2
v=u-tat
s =ut + Y2at
v =u’+ 2as

Forces
>F = ma

F
g§=—
m
W =mg
moment of force = Fx

Momentum
p =my

Work, energy and power
AW = FAs
E, ='am?
AE,.,, = mgAh

P=

pP=

~ |:S ~ |t§

g=9.81ms>
—1.60 x 10°C
m.=9.11 x 10°'kg
leV=1.60x10"]
g=9.81Nkg!
h=6.63x103Js
¢=3.00x%x10*ms"!

(close to Earth’s surface)

(close to Earth’s surface)

Electric circuits

Potential difference

po

Q

Resistance

rR=L
!

Electrical power and energy
P=7I
P=1IR

L/Z

R

W= VIt

pP=

Resistivity
rR=2
A

Current
I = AQ

At
1= nqvA

efficiency = useful energy outpu
total energy output
: 1
efficiency = useful power output
total power output
.
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| Materials Waves and Particle Nature of Light
- | Density Wave speed
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o w m v =fi
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i E% Speed of a transverse wave on a string
(A 04 ) X b
= & | Stokes’law T
5 2 | F=6mpv "
m oo
QLB QUIRKKL
X XK X 2 . . .
éigif/ & | Hooke’s law Intensity of radiation
Kb S o X F: kAx
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O 0203 Pote 1% % %) P
<§§§ B e I =—
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&2 & | Pressure
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S s | P T Power of a lens
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K 888K oung modulus f
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| Stresso=— P=P +P,+ P+ ...
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o gsg : :
s e Ax Thin lens equation
SUREK LS Strain ¢ = —
S S I 1 1
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Magnification for a lens

Elastic strain energy image height v
AE, = V2FAx "= biect height  «
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X

B object height T u

o 99

Diffraction grating
nl =dsin @

Refractive index
n; sin 91 =ny sin 92

n=-—-
v

Critical angle

sinC:l
n

; Photon model
2 E=nf

S Einstein’s photoelectric equation
m W=+ temvi,

":4 de Broglie wavelength
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