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ANSWERSHEET

PARTA
For each question (l - lo) choose the best of the four possible answers and
indicate your choice by marking the appropriate spacebelow. Mark only oNE
choice for each question, using a pencil Do NoT use a ball-point or an ink pen.
If you change your mind" completely erase yourfirst mark.
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PART B
Total Marks (42)
Attempt all questions 11 to 19.
Allow 72 minutes for this part.

Questions11 to 19 are FREE RESPONSEQuestions.

For each question (lf - 19) write your ans\iler in the appropriate space. You are
advised to show yourfullworking for all answers as marks may be awarded for
relevant working.

QUESTION 11 (2 Marks)

Marks

Spacecraft such as the SpaceShuttle are designedto return astronauts safely
to Earth's surface. Briefly discuss OllE important issue associatedwith safe
reentr5r into Earth's atmosphere and landing on the surf'aceof the Earth.
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QIIESTION 12 (2 Marks)
The OPTUS satellites @cupy geostationary orbits around the Earth.
(a) Define the term ggeostationary orbit".
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QUESTION 13 (4 Marks)

Marks

A projectile is launched with a velocity of 100 ms-r at an angle of 30" to the
horizontal, If the acceleration due to gravity is 9.8 ms'2,determine the value
of the following quantities 7 secondsafter launcb.
(a) The horizontal speedof the projectile.
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(c) The total velocity of the projectile.
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Question 1*(8 marks)
Tlvo students, Kim and Ali, performed an experiment to determine the acceleration due to
gravity (g) using a simple pendulum consisting of a small rhasshanging from a tight string.

Their procedure \ilas as follows:
l.

Adjust the length of the string (L) to measure0.08 m.

2.

Hold the mass to the side to give a small angular displacement, g.

3.

Releasethe mass and measurethe time for one penod (7).

4.

Becord the result in a table-

5- Repeatusing a string length (Z) of 0.09m and continue until the string length is
0-l9m (going up in 0-0lm increments, using the same initial. angular
displacement each time).
6.

Calculateg using the relationship T =2n

The results are shown in the table:

z (m) 0.08 0.09 0.10 0 . l l aJ2 0,13 aJ4 0.15 0.r6 o.r7 0 . 1 8 0.19
r (s) o.s7o.62 0.65 4.67 0.70 o.73 o.76 0.80 0.81 0.84 0.86 0.89
Kim used the data in the table to obtain a mean value for g. Kim's result was g = 9-3 m s-2.
Ali used the results to produce the follou,ing graph. Ali's line of best fit was used to calculate g.
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Question 1r[continues on page lO
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Question lf (continued)
(a)

Outline TWO changes that could be made to the experir4ental procedure that
would improve its accuracy.
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QUESTION 15 (5 Marks)
Two eminent and daring physicists, Daniel and Riclry, observe a sutr)ernova
(stellar explosion) at X in the diagram below. As the initial light wavefront
from the explosion reaches Daniel, he is stationary and located at D in the
diagram below. As this same wavefront reaches Riclry at R, he is moving at
0.5c radially inwards towards the centre of the explosion as shown.
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According to the Theory of Special Relativity, both Daniel and Ricky will
measure the speed of light as the same constant value, c : 3 x lOt ms l.

(a) Identify the implications of the constancy of the speed of light for our
understanding of the nature of spaceand time.
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(b) Daniel knows that he is 1.08 x 1012m from )L, the centre of the explosion.
Determine the time taken in hours for the light to travel from X to D as

Question 15 continues on page 12
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QIIESTION 15 (Continued)
(c) As seenby a stationary observer, the distance from X to R is also 1.08 x
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(e) The Super Giant star that exploded had a mass of 5 x 103rkg and 35YooI
this masswas converted into energr during the explosion. Determine the
amount of energy liberated in this process.
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QUESTION 16 (7 Marks)

I

(a) State Lenz's Law.
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(b) When the metal rod is moved upwards through the magnetic field as
shown in the diagram below, an emf is induced between the two ends.
Direction of motion

End X

(i) Which end of the rod becomespositive?
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QUESTION 17 (4 Marks)

Marks

A rectangular coil with sides 0.2 m and 0.4 m consistsof 1000 tnrns of wire.
The coil lies in a magnetic tield of 2.0 x 10-3T so that the plane of the coil is
parallel to the plane of the magnetic lield.
(a)

= ?'tzs:A
--(c) Write down an equation for magnetic flux density B, in terms of magnetic
IIux { and surface area A perpendicular to the llux.
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(d) Using the eqnation from part (c) abovg calculate the magnetie flux
threading through the coil when it has turned to a position where it is
pe4rendicular to the lield direction.
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QUESTION l8 (4 Marks)
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QUESTION 19 (6Marks)
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are currently the main source of electrical power supply
effects of the development of AC generators on society
and the environment.
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