Physics Half-yearly Task

Physics
HSC Course
2011

Year 12 Half Yearly Assessment Task

Exam / Practical and Processes

Total marks 50

General Instructions

e Reading time - 5 minutes
e Working time — 1.5 hours

Teachers: Mr Coombes (coordinator), Mr Trotter, Mr Pitt

Task Weighting: 30 %

Attempt all questions

Write using blue or black pen

Draw diagrams using pencil

Approved calculators may be used

Write your |.D. number on each answer sheet

HAHS Year 12 half-yearly physics 2011



Physics Half-yearly Task 1.D.

1. What are the consequences of a space craft re-entering the atmosphere at the angle shown in the
diagram?

Satellite

Earth

Atmosphere

(A) The craft will break up due to excessive heat.

(B) Astronauts on the craft will experience excessive g-forces.
(C) The craft will bounce off the atmosphere and back into space.
(D) The craft will not be able to reduce speed sufficiently to land.

2. Two planets, X and Y, travel around a star in the same direction, in circular orbits. Planet Y
completes one revolution about the star in time T. The radii of the orbits are in the ratio 1:4.

4r

How many revolutions does planet X make about the star in the same time?

(A) 1/8 revolution
(B) 1/2 revolution
(C) 4 revolutions
(D) 8 revolutions

3. An observer measures the length of a spacecraft to be 1/3 of its rest length.
At what velocity is the space craft moving relative to the observer?

(A) 0.33¢
(B) 0.67c
(C) 0.89¢
(D) 0.94c
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4. The following graph shows the velocity of a rocket launched vertically into the upper
atmosphere.

5.0+
4.0 ~

3.04

Velocity (km )

0 40 80 120 160 200 240
Time after lift-off ()
What is the approximate altitude of the rocket after 4 minutes?
(A) 4 km
(B) 400 km
(C) 750 km

(D) 960 km

5. Adistant planet is discovered and measured to have a radius that is double that of the Earth and a
mass which is triple that of the Earth. Given that the radius of the Earth is 6400 km what would be
the acceleration due to gravity on this planet?

(A)29.4 ms™
(B)14.7 ms™
(C)7.35ms?
(D)4.9ms?

6. Which of these statements best describes the relationship between the velocity of a satellite and the
forces acting on a satellite in orbit around the Earth?

(A) The net force acting on the satellite is perpendicular to the velocity.
(B) The net force is zero and the velocity is constant.

(C) There are no forces acting and the velocity is changing.

(D) The net force acts in the same direction as the velocity.
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7. Asingle-turn coil of wire is placed in a uniform magnetic field B at right angles to the plane of
the coil as shown in the diagrams. The coil is then rotated in a clockwise direction as shown.
Which of the following shows the direction of current flow in the coil as it begins to rotate?
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8. A circuit was set up as shown in the diagram below.

Switch

P - Pivot
_ Bar magnet
N Copper wire
Battery —
| Conducting l» Dish

K solution j

In what direction will the copper wire initially move when the switch is turned on?
(A) Out of the page
(B) Into the page

(C) Toward the magnet
(D) Away from the magnet
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9. Examine the diagram and answer the question below.

Which of the following takes place as the motor rotates through a position 180° beyond that shown in the
diagram?

(A) The current through the coil reverses.

(B) The polarity of the battery reverses.

(C) The torque on the coil reverses.

(D) The magnetic field of the permanent magnet reverses.

10. The following apparatus was used to investigate Faraday’s law.

Cail

Bar magnet .

Y

To data
logger

Data logger

The magnet was first moved to point Y, and then it was moved back and forth a distance of 1
cm 10 times per second. It was then moved to point X and the movement was repeated with the
same frequency and amplitude.

The ends of the coil were connected to a voltage sensor and the voltage produced was
displayed on the screen of the data logger for each of the two positions.

What was the purpose of this investigation?
(A) To investigate the effect of changing the strength of the magnet on the voltage produced.
(B) To model the generation of an alternating current.

(C) To investigate the effect on the voltage produced of varying the distance between the coil and
magnet.

(D) To investigate the relationship between the direction of an induced current in a coil and the direction
of movement of the magnet inducing the current.
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Section B: Attempt all questions in the spaces provided

11. Analyse evidence that has validated Einstein’s theory of special relativity.
In your answer, refer to two specific examples. (H2)

12. A website reports that the maximum g-force that a well-trained astronaut can withstand during
launch is 6000 N.
Assess the information presented on this website.
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13. The following graphs were created using the video analysis of a projectile on planet Tran.
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(@) Use graph A to calculate the acceleration due to gravity on planet Tran.
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14. Evaluate the importance of Galileo’s analysis of projectile motion in changing the direction or
nature of scientific thinking. 3M

15. A projectile leaves the ground at point A with velocity components as shown in the diagram. It
follows the trajectory indicated by the dotted line and lands at point B.

Uy =58 m/s
'
A ..lix=37TIL"'S OB
(i) Calculate the projectile’s initial velocity. 1M
(ii) Calculate the range of the projectile. 2M
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16. Outline, with reference to this diagram, the method used in the Michelson-Morley experiment.
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18. A small DC motor shown below consisted of a coil of 150 turns, each having an area of
6 x 10™ m% The coils were in a uniform magnetic field of 2 x 10? T. An ammeter was used to
measure the current through the motor. If the axle of the motor was held firmly, preventing it

from rotating, a current of 2.54 A flowed through the motor. However when it was running
freely, a current a 2.09 A was recorded.

(a) Calculate the maximum torque that had to be counteracted when the motor was prevented
from rotating.
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19. Two pieces of wire 80 cm long and 40 cm long were connected to batteries and formed into
squares with their closest sides 5 cm apart as shown below. The current in the larger loop was
2 amperes and the current in the smaller loop was 0.5 amperes.

(a) Calculate the force between the wires. 2M
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20. A student conducted an investigation as follows.
e A rectangular loop of wire made of copper wire was connected to a voltmeter.

e The loop of wire was moved at a constant speed through the magnetic field, with the plane
of the loop perpendicular to the field, from the position X until the centre of the loop was at
the point Y. The maximum reading on the voltmeter was recorded.

e This was repeated at different speeds and the maximum reading on the voltmeter was
recorded for each repetition.

magnetic field

X X X X X
X X X X X

wire loop| X Y
X X X X X

X X X X X

To voltmeter

The loop and the field are drawn to the same scale

(a) Sketch a graph of the voltage if the loop moved from X to Y in 2 seconds and label
significant points on the graph. 2M
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(b) The following table shows the maximum voltage recorded at different speeds when the loop

was moved through the magnetic field.

Speed (cm s™)

2

4

8

10

13

Voltage (mV)

140

300

530

730

900

Graph this data with the dependent variable on the vertical axis and draw a line of best fit.

(c) Predict the voltage that would be produced if the velocity were 6 cm s™.

Show your working or reasoning clearly.
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21. The diagram below represents an electrical device that had a significant impact on scientific
research carried out during the 20" century.

Current-carrying coil Soft iron core

Identify the device and outline the principle upon which its operation depends.

END OF EXAM
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Physics
DATA SHEET

Charge on electron, g, ~1.602 x 107 C
Mass of electron, m, 9.109 x 107! kg
Mass of neutron, m, 1.675 x 107 kg
Mass of proton, m, 1.673 x 1077 kg
Speed of sound in air 340 m s
Earth’s gravitational acceleration, g 98 ms?
Speed of light, ¢ 3.00 % 10° m s~
Magnetic force constant, ( = g—;) 20%x 107 N A2
Universal gravitational constant, G 6.67 x 107" N m? kg2
Mass of Earth 6.0 x 10* kg
Planck constant, / 6.626 x 10241 s
Rydberg constant, R (hydrogen) 1.097 x 10" m™
Atomic mass unit, u 1.661 x 1077 kg

931.5 MeV/c?
1eV 1.602 x 1077 J
Density of water, p 1.00 x 10° kg m™
Specific heat capacity of water 4.18%10%] kg" K
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FORMULAE SHEET
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FORMULAE SHEET
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Physics Half-yearly Task 1.D.

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) @ € <© (b)) ©
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

ne @ ® o o
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
n ® ) = CR=TN =

Part A
1. ha o ®) O ©c o D) ©
2. ha o B O ©c o DO O
3, A O B O ©c o D) O
4. ha O B O ©c o D) O
5, A O B) O ©C) o D) O
6. A O B) O ©c) o D) O
7. A O B < ) O (D) O
8 A) O B O C D) ©
9. A) O B O C o D) ©
10. ha o ®) O ©c o D=
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