temperature are different quantities associated with the study of thermal physics.

sfer takes place through three processes: conduction, convection and radiation. S " |
ess for each situation.
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'you should rafer to two faatum of ihe ﬂask and
of heat transfer.
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-J Question 2 (10 marks)

L —
——

T —
For centuries, atoms were believed to be solid spheres with no internal components. However
as expenmental procedures

5 Improved, it was found that they contain protons, neutrons and
electrons

op -3
Question 2a (1 mark)
— TTT————

A helium atom has 2 protons, 2 neutrons and 2 electrons Draw a dia
of an atom of helium

jram o show the structure

J Question 2b (1 mark)

=

Select the force that keeps the electron in the atom.

Select O -

Magnetic force

Gravitational force

Electrostatic force )
H_Fnctmnal force



T

| Question 2¢ (2 marks)

—

PYIing machines work using the electric properties of matter
g the eleciric properties of matter The pre can be simplified as

The pattern to be copied
is transferred to a
positively charged

. surface using light

|_H W Negatively charged

a5
sticks to the positive
pattern on the surface
3. Positively charged
— paper is brought close

to the surface
4. Ink sticks to 1t

with the n.i'i:-::.|:a.-.:
pa tcern
5. Hot rods fix the
ink in place

‘ Question 2d (3 marks)

The diagram below shows a negatively charged ink particle and the positively charged pa
Draw arrows to represent the forces acting on the ink particle. Use the text tool to add
to your arrows.

Positively charged paper

Negatively charged
ink particle




Outline the importance of the opposite charge of the negatively charged ink particle and the l!
positively charged paper in the process of making a copy 1

B I U x x'll;= =20 X swes -

u T T AR
_ Question 2e (3 marks)

Explain why the distance between the photosensitive surface of the drum and the paper n
to be small.

'IBIv U x, x| ;= 220 || styes -

| - .
e Question 3 (10 marks
D Question 3a (2 marks
he movement of planets a steroids - etermined b r
understand of the ac
e T solar system below is missing some information. Label the d agram

Draggable

labels




3b (1 mark)

State one factor that determines the size of the force of attraction between objects in the s
system.

Bl LU % x|l= 20 T ostes - B

o Question 3¢ (3 marks e

jo. In 2017,
ne scientists named

Qumuamua




Draw arrows to represent the for

i g
!mu{zmams}

The estimated volume of Oumuamua is 281 000 m>. The typical density of an a
2000 kgm>. Calculate the mass of Oumuamua.

Al its closest, Oumuamua was 1.5 x10"" m away from the Sun. At this distance the gravi atic
field strength is 0.1 Nkg~'. Using the formula sheet and your answer to part (d), calculate the
force of attraction experienced by Oumuamua. ;




and adults can experience body flying, it is important to
p the person ﬂnating safely.
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mportant in this experiment

ey i

is provi

Dependent variable

ololoo




v uestion 4d (3 marks)

E A
You have a box of balls which contains a variety of different CSA.
Select the balls you will use for this experiment and place them in the equipment box.

040N 060N 1.20N

s 0 Lf” e -
12 em? 9 oy’ 12 em? 12 em*

1. 20N 1.00N i Gifik
L] L ] ™

the selection you have made in part (d).

el p ow w iz 2l T e -}

jon 4f (2 marks)

2 how many trials you will record. Justify your answer.




|student chooses to investigate the effiect that the CSA of the ball has on the air speec
D keep it floating. He proposes the following hypothesis, using the same equation as in

Weight of ball = constant x CSA x air speed?
is hypothesis is:

3 to my research | know that the CSA of the ball is inversely props
 the air speed flowing past it. | can write this as the following equa

1
csn-—ai :

100%

| . Speed = 23 ms”

Speed = |7 ms”!

T

Speed = 16 ms”! s W

ke ikl Pl e
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State the question that th

g
™ f‘"“

investigating. =

The student has recorde
radius rather than area.
the equation:

area=mr?
to calculate the CSA. Select v
following values would be mos

table.

Select




ip between CSA and air speed. Jus!

GraphB
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ght of the boat I N
il 05
1.4
2.0

ify the type of graph that the student should draw of this data.
{ 2 presented on the graph.
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Uw x ellz=llax

a able to float. The student changes the density of water
in the water.

er suggests the following prediction:



s the mass of salk dissolved tn Fhe

tncreases, the weight of the boat

rloat ot a fixed Llevel in bhe waker wi

st
L]
TR

Jn an investigation that you could use to test this prediction. In your p

the research question to test this prediction
» the independent, dependent and two control variables
» the equipment you will use

= your method for manipulating the variables
how you will collect sufficient data.
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Question 7 (13 marks)

Over 10 000 hospitals around the world use radioisotopes. About 90 % of their use is in trying to
diagnose an illness. The most common radioactive isotope used in helping to make diagnoses is
technetium-99.

The process of producing technetium begins in a nuclear reactor. A uranium isotope is
bombarded by neutrons which produces molybdenum-99 (Mo-99). The half-life of Mo-99 is

66 hours, after this time it decays into technetium-99 (Tc-99).

Nuclear reactor Molybdenum-99

is produced

Neutrons from
nuclear reactor

Uranium

target Tc-99

Electron— e~

B\ It takes 66 hours to decay
’ into technetium-99

99 emits gamma rays which have enough energy to be detected by a ge
half-life of about 6 hours. When injected into the human body, the Tc-99
ally useful images to be produced.

Ta (2 marks)

why a half-life of 6 hours is useful for producing medical images.




=-99 could be produced in new nuclearpowshhum or by using 1;'
i nydoh‘uns and linear accelerators. '

Radioactive waste
produced

Large size,

approximately the
size of a factory

Takes a week
to produce Tc-98

- Lifetime of nuclear
reactors is coming
 toanend




ere found to have very high levels of radioactive material either in o
e died from being exposedtoﬂ-reradioact'nreisotope Houses that

- ed to its use. Discuss and evaluate the implications of using re
1e. In your answer, you should include:




