SEMESTER TWO EXAMINATION PHYSICS

SECTION TWO: Problem-solving 50% (90 marks)

This section has six (6) questions. Answer all questions. Write your answers in the spaces
provided.

Spare pages are included at the end of this booklet. They can be used for planning your

responses and/or as additional space if required to continue an answer.

* Planning: If you use the spare pages for planning, indicate this clearly at the top of the page.

* Continuing an answer: If you need to use the space to continue an answer, indicate in the
original answer space where the answer is continued, i.e. give the page number. Fill in the
number of the question that you are continuing to answer at the top of the page.

Suggested working time: 90 minutes,

Question 16 (14 wmarks)

Amandeep is conducting an experiment to find out how much energy from the Sun is striking (hitting)
the Earth's surface in Perth. He put an insulated tray, containing 155 g of water in direct sunlight. The
apparatus that he used is shown below, The tray had an area of 122 cm?. Assume that the tray has
almost no mass.
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Amandeep found that the temperature of the water increased by 1.5° C after 17 minutes of heating

by the sun.
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(@) Find amount of solar energy absorbed by the water in the 17 minutes.
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(b) Show that the solar power incident on the tray was approximately\950 mW. (2 marks)
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© Find the intensity of the sun’s radiatioly il W, T v (2 marks)
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Sze Ching is conducting another experiment in Physics. She is usinga 20 ¢ msulated copper
calorimeter that contains 50 g of water at 84° C. She then places a 47 g block of copper at 990° C
into the water. The water heats rapidly to 100°C and some water is converted mto steam. The
apparatus is shown below. Assume that the specific heat of copper is 385 J kg 'K
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(€) Find th& amount it of heat absorbed by the water and copper container as their temperature is

ised tyK)O" C and hence the amount of energy available from the block to pr am.
(8 marks)
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SEMESTER TWO EXAMINATION PHYSICS

() Find the mass of steam produc (2 marks)
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PHYSICS SEMESTER TWO EXAMINATION 2

Question 17 (16 marks)

(&) Uranium-238 consists of 92 protons and 146 neutrons. The mass of a U-238 nucleus is less
than the sum of the masses of its protons and neutrons. Explain why. (2 marks)
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(b) When a rod of Uranium-238 is placed in the © ctor-it absorbs a neutre

and decays to Neptunium-239. The Neptunium-239 then decays to Plutonium-239. In the
space below, show the two nuclear equatlons that represent the above reactions. (4 mqus
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(c) (i) Find the energy release en one nucleus of Uranium-238 decays to Neptunium-
239. Express your @nswer in MeV. (3 marks)
The following data will assist in this calculation:
Mass of U-238: 238.05078 u

Mass of Np-239: 239.05293 u
Mass of Pu-239; 239.05216 u
Mass of beta particle: 0.00054858 u
Mass of neutron: 1.008664 u
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(ii) Given that 1 kg of Urgamum 238 contalns 2.52 x 10** atoms, find the energy released
by 1 kg of Uranium- %’? gcaying to Neptunium-239.Express your answer in J.

£ C e LS Tl 2 a’m/_%’\

iLﬁ = 122795 =12 VM@V@/_K iion © mtl e

*f\,f\_,f\_.»—\_/*\ — = i
B it e R A
KoV =3 fr Jdiae wio®x

A sample of the nuclear fuel rod is removed from the reactor core and its radioactivity is
monitored over time. The activity from t = 0, to t = 5 x 10° s is shown below. You may assume
that the Uranium-238 decays almost instantly and that the activity in the figure below comes

only from the decay of Neptunium.

Activity (x 10* Bq)

00 1.0 5 3.0 40 5.0

Time (x 10° s)

(d) Use the graph above to state the half-life for the decay of the Neptunium. Show construction

lines on the graph above to show how the half life was determined.
< 4 (2 marks)

The half life is ZLI%LO- < L—Ol!xt@

i ZC\ ) (e) Find the activity of the Neptunium after 25 days. Tt peTio T (8 marks)
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PHYSICS SEMESTER TWO EXAMINATION
Question 18

(16 marks)

Two light bulbs are connected in parallel to a 12 V battery as shown below. Bulb A is rated at 12 V
20 W and bulb Bisrated at 12V, 5 W.
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(@) Show that the resistances ofyb_ulb A and bulb B are 7.2 Q and 28.8 Q respectively
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(b) Find the total current flowing through bulb B . (2 marks)
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(c) Find the total current flowing from the battery

(2 marks)
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The circuit is re-arranged éo that bulb A and bulb B are connected as shown below
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(d) Explain why both bulbs are observed to glow less brightly in this configuration. (2 marks)
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(e) Which of the bulbs will be brightest when they are connected in series as shown above?

Justify your answer with suitable calculations.
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(e cont). The rest of this question refers to the circuit below,__ /L g//
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(f) Find the reading on the ammeter in the circuit. (2 marks)
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(g) Find the reading on the voltmeter in the circuit————— (2 marks)
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Question 19 (18 marks)

The following data refers to the electric vehicle shown below.

Mass of empty vehicle: 525 kg
Maximum speed: 10 kmh™
Battery voltage: 24 V
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Mr Dopson’s electric car is being driven by a 92 kg man. The car is observed to take 4.4 seconds to

accelerate from rest 1o its top speed.

(a) Find the acceleration of the vehicle in m s /__(w——/\
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(b) Find the distance covered by the ¥ehicle while accelerating to its top speed. (2 marks)
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s
(c) Find the net force acting on the vehicle whilst a&e{e}raﬁng £ (2marks)
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(d) On the diagram of Mr Dopson's electric car on the previous page, draw clearly labelled

arrows to showny horizontal forces acting during the car’s acceleration.
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It is found that the car’s electric motor provides 500 watts of power while the car is travelling at its top
speed on level ground.

(e) Explain why the motor needs to provide power although the car is not accelerating.

(2 marks)
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() Find the power provided by the motor while the car was accelerating

W0
: (4 marks)
You may assume that the force of friction was constant for the whole time that the car was
accelerating and the force of friction has the same magnitude as whe%Ztl'%e car is travelling at
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(g) During a typical 18 hole game of golf, the car's motor operates for 40 minutes. Assuming that
the average power output of the motor for the course is 6750 W, find the total energy
(2 marks)

provided by the motor in joules. @
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(h) The battery is then recharged with a 1.5 A battery charger. Find the time it takes to recharge
(2 marks)

the battery after the day's use.
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Question 20 (13 marks)
An experiment is being carried out to estimate the speed of sound. The equipment used is shown

below.
Q
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A hollow tube is placed vertically in a tank of water, until the top of the tube is just at the surface of
the water. A tuning fork of frequency 440Hz is sounded above the tube. The tube is slowly raised out
of the water until the loudness of the sound reaches a maximum for the first time, due to the +

formation of a standing wave. _—ﬁ: Al Colom s ArEs e
oW Eote =2 (1) oy
(@) Explain how the standing wave is formed in the tube. (2 marks)
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It is found that when the tube is raised an extra 37 cm, the sound at the opening reaches a maximum
for the second time.

(b) Label with an “N*thg paint in the tube which is always a displacement node during this
experiment.((1 mark
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(c) Using the information provided on the previous page, estimate the speed of sound. Show all

\/307,

working. (8 marks)

‘ ? ‘ \// = ﬁ' 4—L ﬁ. " N sTHos . Qo DiAs i
_d:’% TN A,
= Mo w4« (“"‘7) ‘17) ',
=
—/
=, 320C 1
25 g

A\



PHYSICS SEMESTER TWO EXAMINATION

A standing wave is established in a tube open at both ends. Point A shows the position of an air
particle at one of the open ends

*A

The graph below shows how the positian of point A varies with time

(d) Is point A a displaceme

v (
AoTivobs . PHTICLA

s @cm»/ [F AT inpg
or antinode? Explain. At &b oF Qmal‘fgjb /Pfﬁ:é‘
VIQZATE @

oo lite | To THe  LefT Ak
¢ !
i O\/¢’7A “Try A= Pt T A .
&. rl ‘ (_Q) oK DA
(e) What is the frequency and wavelength of the standin@wave? (8 marks) C"u“‘:rr
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(f) The standing wave formed in the tube carresponds to the fourth harmonic for the tube. Find
the length of the tube.
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