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Part A: Multiple Choice Questions (1 mark each)

1. The gravitational acceleration on the surface of Mars is 3.72 m s2. An astronaut wearing
his space suit on the Moon, where the gravitational acceleration is 1.6 m s, has a weight

of 224 N. If the astronaut was standing stationary on the surface of Mars, which of the

following would correctly represent his mass?

A) 520.8 N
B) 224N
C) 140 kg
D) 60.2 kg

2. The following shows a game of cricket.
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The picture shows two shots hit by the batsman to points Q and P.
Which of the following correctly compares the shots hit to points P and Q?

A) The velocity of the ball at point X is the same as the velocity at point Y.
B) Ball Q has the same time of flight as ball P.

C) The acceleration acting on ball P is greater than on ball Q.

D) The initial vertical velocity of ball Q is greater than that of ball P.

3. A toy rocket of mass 5 kg has a thrusting force of 200 N. If the rocket is fired directly

upwards, how far does it travel in the first 3 seconds of its flight? (assume no mass loss)

A) 90.6m
B) 120m
C) 136m
D) 180m
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4. During the launch of a test rocket, the rocket engine burned and produced a constant thrust
for a period of 12 seconds before it was switched off. A parachute was opened 30 seconds
after launch to control the rocket’s decent back to Earth.

Identify which graph best illustrates the g forces acting on the rocket over the first 30 seconds.

(A) (B)
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0 | 0 |
0 Time(s) 30 . Time(s) 30

5. Which of the following best defines gravitational potential energy?

A) the work done to move an object from a very large distance away to a point in a
gravitational field

B) the energy required to increase the altitude from the surface of a planet to a height of
1 km

C) the energy gained by an object as it falls under the influence of gravity

D) the energy required at the surface of a planet to propel an object an infinite distance

6. The Michelson-Morley attempt to measure the velocity of the Earth through the aether is
considered to be a significant experiment. This is because the results

A) demonstrated conclusively that the aether did not exist

B) showed that the speed of light is a relative quantity

C) provided the first experimental support for Special Relativity
D) showed that light is a wave that forms interference patterns
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7. Three wires, X, Y and Z, each carrying acurrent of 2 A in the direction indicated by the
arrow, are positioned as shown in a vacuum.
X Z
A A

Y NOT TO SCALE

40 cm T 50 cm

X and Z share a common length of 1.2 m. Y is 70 cm long. The magnitude and direction of
the force acting on Z is

A) 0

B) 5.3 x 10® N to the right
C) 5.0 x 107 N to the right
D) 2.2 x 10 N to the right

8. A spaceship travelling at 2.8 x 108 m s™! passes an observer on Earth as shown in the
diagram

A

v=2.8x 108 ms™!

i
[my

¢

observer

The observer measures the length of the spacecraft as 124.0 m. An astronaut on board the
spacecraft will measure its length to be closest to

A) 445m
B) 124.0m
C) 254.6 m

D) 3454 m
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9. The diagram shows a single rectangular coil of dimensions 80 cm x 25 ¢cm on a pivot.
The coil is placed in a uniform magnetic field of 0.5 tesla directed from Y to X so that the
plane of the coil is parallel to the magnetic field.
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When the switch is closed, a current of 30 amperes flows through the coil.
Which of the following would prevent the coil from starting to rotate when the switch is
closed?

A) Hang a mass of 382 grams from side X
B) Hang a mass of 382 grams from side Y
C) Hang a mass of 765 grams from side X
D) Hang a mass of 765 grams from side Y

10. The diagram shows a simple DC motor with a single coil which is connected to a
battery.The coil is free to rotate about the axis.

/

Py

N =
|

What happens to the coil when the switch is closed?
A) It does not move.
B) It rotates clockwise as seen from A.
C) It rotates anticlockwise as seen from A.

D) It oscillates about the axis
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Section B

Attempt questions 11-17

11. A sensitive spring balance was attached to the ceiling of an elevator in a tall building
and a 1 kg mass hung from it. A video camera was set up to record any change in the
readings as the lift moved between different floors. An 8 second section of the tape
was analysed and the measurements recorded in the table below.
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a) Qualitatively describe the motion of the lift betweent=1sandt=35s (1IM)

b) A student stated that the elevator was stationary during the last 3 seconds. Assess this
statement. 2M)

c) Explain how the results distinguish between inertial and non-inertial frames of
reference. (2M)
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12. The diagram illustrates a thought experiment based on Special Relativity theory.

A one metre pendulum was attached to the ceiling of a high speed train tavelling with a
constant velocity of 0.9¢c. The pendulum was set swinging and observer A on board the train
accurately determined the period of the pendulum as 2.01 seconds.

a) Contrast the motion of the pendulum observed by A with the observations made by B,

an observer standing beside the tracks. (2M)
b) Determine the period of the pendulum as measured by B. (2M)
c) Explain how this experiment relates to the principle of relativity. (3M)
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13. A straight 30 cm length of copper wire, AB, was placed on a sensitive electronic
balance which displays readings in newtons. A uniform magnetic field was applied
perpendicular to the wire. The wire was then connected to a variable DC power source
and an ammeter. The switch was closed and readings taken of the current and apparent
mass of the wire as the voltage was increased.

X X X X X X X X Binopae
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The results are shown in the table below.

Current (A) Balance Reading (N)
0.25 0.18
0.36 0.21
0.58 0.26
0.92 0.35
1.20 0.43

a) On the diagram above, connect the ends of the copper wire to the connections Y and Z

so the current is moving in the correct direction for these results (IM)
b) Plot the data in the table and draw a line of best fit 2M)
o 01 02 03 04 05 06 O0OF O 09 10 11 12
Current (A)
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c) Using the graph
(1) Determine the mass of the copper wire. 2M)

(11) Calculate the strength of the applied magnetic field. (3M)

14. A team of astronomers has discovered 2 planets in orbit around the star 55 Cancri. The
table below lists some data about each of the planets.

Planet Orbital Period Mass Orbital Radius
(Earth days) (kg) (km)
A 14.6 1.898 x 10?7 15x 10°
B 6616.5 8.54 x 1077
Calculate the orbital radius of planet B. (3M)
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15. Einstein’s Special Relativity theory is based on two postulates

1. The laws of physics are the same in all inertial frames of reference and
2. The speed of light always has the same value which is independent of the motion of

the light source and observer.

Assess the importance of the second postulate in changing the direction of scientific
thinking (4M)

16. A student conducts an investigation as shown below.
He let a ball roll down a ramp and then off the end of a table at point P.

He repeated this procedure several times for different table heights.

Each time he measured the range of the ball.
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The results were tabulated as follows.

Height of table (cm) | Range (cm)

30 20

60 28

90 34

120 39

150 43
(a) Construct a line of best fit graph of the data in the table. (3M)
(b) Describe the relationship between the variables graphed. (2M)

(c) Identify the dependant, independent and one controlled (fixed) variable for this
investigation. (2M)
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17. During a space shuttle mission astronauts are propelled from the Earth into a low-earth
orbit and eventually return to the Earth. Analyse the changes in the g-forces experienced by
astronauts throughout the mission. (6M)
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HIGHER SCHOOL CERTIFICATE EXAMINATION
Physics
DATA SHEET
Charge on electron, g, ~1.602 x 1077 C

Mass of electron, m,

Mass of neutron, m,

Mass of proton,

m

P

Speed of sound in air

Earth’s gravitational acceleration, g

Speed of light, ¢

Magnetic force constant, (k = “ﬂ')

2

Universal gravitational constant, &

Mass of Earth

Planck constant, h

Rydberg constant, R (hydrogen)

Atomic mass unift, u

1eV

Density of water, p

Specific heat capacity of water

9.109 x 10~ kg
1675 x 10727 kg
1.673 % 1077 kg
340 m s~
9.8 m s~

3.00 x 108 m 57!

20% 107 N A2

6.67 % 107" N m? kg™
6.0 x 10 kg

6.626 x 10741 5

1.097 x 107 m™!

1.661 x 1077 kg
931.5 MeV/¢?

1.602 % 10719 ]
1.00 % 10% kg m™

418 x 10° T kg K™
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FORMULAE SHEET
F L1 d=1
I d P
F = Bllsinf
- M= m—S]og[—]
10
T =Fd
L oglmsme)/3
Ip
T = nBlA cosé
m 4 4m?ed
. 1 = o
v, o
: 1 11
F = gvBsing Rl ==
A [."!2 H.z
f i
E=2 ,
1=_
my
E = hf
C = f.;‘l. Aﬂ _ V;ut
Via
Z = pv Vout _ _ﬁ
Vin Ri
L [3-7]
- 2
b [z,+2]

15

HAHS Science Department

2010



ID Number

Year 12 Physics Assessment Task
Half-yearly / Practical and Processes

"PRIJIPOUI U22q SABY ARUI BJEP 2uI0§ "BIep jo 2arnos Jedrounid ay) s1 (uolsiaa g0 32q01aQ) SIUaWR]H 2y Jo 2[qeL, o1pouad Anstwey ) parddy pue aung jo uoru() [euonewIu] 2y,

‘slayoelq amenbs Usamiaq paist] st aji[-J[ey pauljuos ﬂmvmnﬁoﬁ 2 YIta 2PI[2NU 211 JO J2qUIN SSEU 21) .mm.t Tonu ﬁu..rﬂlmﬂmoﬁ IO 2[QE)S OU 2ARY JEY) SJUaU[2 I0J

WNEUATMT] woraqop | wniaspEpusgg WA WNUEEUTy | WnIaje)y wnyagIag wnny WSSy wuoIng wnrrmdap] wnma) WINUNTI0Lg wnLoy ], LTI
[zoz] [65z] [gsT] [LsT] [zsz] [152] [LvT] [L¥E] [eve] hgd [LeT] 0°8¢£T 01€C 0'TET [LzTl
T ON PN g 5q O A4 wy uny | dN N Bd UL Y
£01 ol 101 001 66 86 L6 96 €6 ¥6 €6 6 16 06 68
Sprounay’
EH:.HU“_.J E_.:.ntuﬁkf E_.____._J.H. E:mﬂum E:.HE_DH.H En:m.D._ﬂwsﬂQ E_._n.ﬂuu.H. E:—.:.__Oﬁﬂuu E:_.QOun_m E_._F:HE_NM wn .:tgoum E:.nEsmﬁOUz E:_.E_ﬁTOUME& E:—.uuu E:quunj
0°6LI 0°€ELT 6891 €L91 6191 ¢l 6'8C1 €LE] 0°Z€l Foct [sr1] vl 6'0rl 'orl 6'8€l
g qA wy, bl oH Ag 9L PD nq ws wy PN id 20 ]
IL 0L 69 89 L9 99 59 9 £9 9 19 09 6% 85 LS
SprouejueT
wnuaEaey | WNNPEISULGT | Wnuaupnay] urnssey wnyog wniEroqeag wnugney | WOpORSQn | Sprottey Py WL
leeed | Dicel | [89al | el | [vocl | [992l | [eoel | [19c] [ozz] | [gTc]
3 sd N SH yg 3 9d | i 1
111 011 601 801 LOT 901 S01 01 £01-68 88 L8
uopeEy unmEy wnuofog Jinwstg pe=1 wnieyy, Aamoaapay PIoDy WUy wnrpLp wnusgy wnruAgy oasFuny, wnpEue], wintuyEH SPLOUTEIUE] WL WINTSIET)
lozeel | [ooral | [o60T] | 0'60T ¢'LOT ¥¥0C 9'00T 0°L6l ['s6l ool 061 981 3E8l 6081 SBLI ELET 6°CEl
udq W od 'd qd IL 3H ny d 1 SO i M BL JH vd 8D
98 68 8 £8 8 I8 08 6L 8L LL 9L SL YL EL L IL-LE 9< cs
=O=HM<. u=.~TOH E:T—:——U.H. _hEOE.ZEdw Ep E_._—.TEH E:-Evﬂu uu.},__.m E:_ﬁn:ﬂm E_.:_uojm E_._H.EUJH _._m E_._H.HUEJUU.H. E::UB.&—DE E_._HJO_Z EH:.EOE_.N E_._.E.:\ﬂ E:_.HED:m E_.:T_L:m
eIl 6'9T1 LTI 8I¢I L'8IIT 8¥II ¥l 6 L01 901 6701 ['101 [16°'L6] | +6°S6 16°C6 16 1688 ¢o'L8 L¥'G8
X I 2L q9s us Uy PO 3y Pd Uy Yy 2L o aN Tz A 1S 94
¥s 159 s 1< (Y 6% 8 Ly ot F ¥ e fhg ¥ or 6¢ 8¢ LE
ucadiry Sy W[ arnEry WINTITWS wnrpeny sy 13ddoy JEX RN Ny uoap seaunBmpy wnrwo 5y TINIPEm, WINFUELY, WnIpmEsg wnspEny HINISSElo g
08°¢8 06°6L 96'8L 6rL ¥9°CL cL69 I¥'c9 cee9 69°8¢ £6'8% SRS Fo'rs 00°¢s 608 L8'LY 96 vt 80°0F 01’6t
> | | 25 sy 2D D uz no IN oD e | U 2 A 1L 25 ) A
9¢ ce ¥E £€E E I€ o€ 67 8t LT 9T &4 ¥T £ (s 1Z 02 6l
uodry Loy anpng sruogdsoyg oIy OO Y winisandepy wnpog
Co'6t Sree LOTE L6°0E 60°8¢ 86'9C IEFT 66'CC
v 1D S d IS v 3N EN
81 Ll 91l Sl ! £l cl Il
woAR] suLon]q uadixgy uaFoanp] uogqIeyy uoIof JUDS[2 JO T K] PloD) wniag ey
8102 0061 0091 [0°%1 10°Z1 [8°01 O°L6] | wsrop ooy cloe I6'9
N d 0 N 2 d W2 §o [oquIAS ny °d "1
01 6 8 L 9 < 6L wquiny onuory ¥ £
WSy AN uaFoup Ay
€00t 800°1
°H H
T I

SINHIWHTH dHL A0 HTIVL J1dOIdHdd

HAHS Science Department 2010

16



Year 12 Physics Assessment Task ID Number:
Half-yearly / Practical and Processes

Multiple-choice Answer Sheet
Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample 2+4=(A)2(B)6(C)8(D)9

(A) O (B) @ (©) O (D) O
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

we ®® oo oo
If you change your mind and have crossed out what you consider to be the correct answer, then
indicate this by writing the word correct and drawing an arrow as follows:

correct
v
(a) B (5 = CR=T ="

Part A
1. A) O B) O € o D) O
2. A) O B) O € o D) O
3. a) O B) O € D)
4. A) O B) O € o D) O
5. a) O B) O = D) O
6. a) O B) O € O D)
7. A) O B) O © o D) O
8. a) O B) O = D) O
9, a) O B) O € D)
10, A) O B) O € O D)

Marking Criteria

17 HAHS Science Department 2010



Year 12 Physics Assessment Task
Half-yearly / Practical and Processes

ID Number:

Multiple Choice 1.C 2.B 3.C 4.A 5.A 6.C 7.B 8.D 9.D 10.A

Qlla Criteria Marks
Response states the lift is ACCELERATING downwards | 1
(at an almost constant rate)
Q11b Criteria Marks correctly and a good straight line of best fit (y-
Response contains a clear assessment that the 2 intercept close to 0.12)
statement is incorrect AND Points plotted correctly and EITHER the y-axis is
Explains that the lift could also be moving with a labelled with quantity and units OR there is a good 15
constant velocity since it is an inertial reference frame straight line of best fit
(readings of 1.0 kg are the expected values for a system Points plotted correctly OR
moving with a constant velocity or stationary) The Y-axis is labelled with quantity and units AND 1
Response contains a clear assessment that the 1 there is a good straight line of best fit for the marked
statement is incorrect OR points.
Explains that the lift could also be moving with a
constant velocity since it is an inertial reference frame. Q13c(i). Criteria Mark/s
Calculation uses the y-intercept (~ 0.12 N) on the 2
Q1lc Criteria Marks graph and F = mg to calculate the mass (~ 0.012 kg)
Response clearly states the difference between inertial 2 Calculation uses the y-intercept but does not correctly 1
and non-inertial reference frames AND provides a calculate the mass.
thorough link between specific readings and the type of
frame. Q13c(ii) _Criteria Marks
Response states the difference between the two types | 1 Correctly calculates the gradient of the line AND 3
of reference frame. Clearly links the gradient to F = Bl formula AND then
calculates the field strength (~ 0.86 T) OR
Q12a. Criteria Mark/s Choose a point on the line of best fit (net force) AND
Well structured contrast which outlines two subtract weight of wire (y-intercept) to determine force
significance differences, one of which must be that due to magnetic field AND
. 2 P
observer B sees the pendulum swing more slowly then calculate B using F = Bll formula
than A. (Answer must clearly show link to the graph)
Outlines one significant difference 1 Calculation uses the gradient and establishes a link to 2
the formula but final answer is incorrect.
Q12h. Criteria Mark/s Gradient correctly calculated 1
Correct calculation showing formula, substitution and 2
final answer, including units (4.61 s) Q14. Criteria Mark/s
Correct formula and substation but incorrect final 1 Correct answer of 8.85x108km 3
answer Correct working with one error. 2
Correct substitution into the equation to find mass of 1
star.
Q12c Criteria Marks
Response shows an understanding of the principle of 3 Q15. Criteria Mark/s
relativity AND Answer makes a clear judgement of the importance
Clearly relates this to a specific detail in the thought and describes changes in scientific thinking using a 4
experiment (for example, the motion of the pendulum logical progression and correct scientific terminology.
does not allow A to tell whether they are moving but Describes changes well but without judgement or
does allow B to distinguish since the period is different to Makes a judgement but does not clearly describe the 3
the expected value determined from Newtonian changes in thinking.
mechanics) _ _ A judgement and an outline of one change in thinking. 2
Response shows an understanding of the principle of 2 One change outlined. 1
relativity AND
Estabjlshes a general .ImII( between the thought Ql6a. Criteria Markis
experiment and the principle. :
- —— — Points correctly plotted, axes labelled and a curved
Response defines the principle of relativity OR 1 line of best fit 3
Provides a thorough explanation of how the experiment Two of the aﬁove >
demonstrates time dilation.
One of the above 1
Q13a Criteria Marks
Correctly joins Y to A and Z to B using lines 1
Q16bh. Criteria Mark/s
Q13b. Criteria Mark/s Relations_hip clearly described_. E.g. As the height of 9
Y-axis labelled with quantity and units, points plotted 2 the table increases the range increases at a
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decreasing rate.

orbit and during re-entry AND

Relationship partially described. 1 Each change related to the motion and forces
experienced by the craft using correct scientific
terminology
Qléc.  Criteria Mark/s Changes analysed correctly for only two parts of the
All variables correct 2 mission OR S 3-4
Two of the three variables correct. 1 Changes correctly identified but not analysed.
Answer demonstrates some understanding of why g- 1-2
17, Criteria Markls forces change during a mission.
One change in g-forces identified during launch, in 5-6
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