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Teacher’s Introduction

These End-of-Topic Quick-Mark Homeworks are designed to test and

consolidate students’ knowledge of the AQA GCSE (9-1) Combined Science Always check the exam board

course, Physics Topics 1-4. website for new information,
including changes to the

The first half of the course is split into nine topics, eight of which are covered specification and sample

by at least 40 questions, with one shorter 20-question test for a total of over assessment material.

410 questions.

The questions increase in difficulty across each homework, with an extension section at the bottom of each
homework. The Fundamentals section on each homework is targeted at students aiming for grade 4-5.

The Challenge section is targeted at students aiming for grade 6. The Extension section is targeted at students
aiming for grade 7 and above. All Higher-tier-only content is in the extension section, so the main body of the
homework is suitable for students completing Foundation-tier exams.

All of the topics are in the same order as in the specification.

Maths questions and some shorter-answer questions may contain working or explanation that is not required in
the answer so that students can more easily understand and follow difficult answers.

The homeworks are intended to be used at the end of each topic, but they can also be used at the end of the
course to aid revision. Alternatively, you may choose to use them as tests in class or for students to work through
by themselves or in pairs to test their understanding of the course material.

The first set of fundamentals questions for each homework are presented in the second section for use with
weaker students who may struggle with the full homework. These can be cut down the middle to use one test at

a time or test two topics at a time.

Answers are presented at the back of the resource, enabling students to check their answers, or teachers to mark
students’ work, quickly and easily.

| hope you find this resource useful in your teaching.

April 2025
Specification Reference Table
Homework Title Specification Reference
1 Energy Changes in a System 6.1.1
2 Transfers, Efficiency and Energy Resources 6.1.2-6.1.3
3 Current, Potential Difference and Resistance 6.2.1
4 Series, Parallel Circuits and Mains Electricity 6.2.2-6.2.3
5 Power and the National Grid 6.2.4
6 Changes of State 6.3.1-6.3.3
7 The Particle Model of a Gas 6.3.3
8 Atoms and Isotopes 6.4.1
9 Atoms and Nuclear Radiation 6.4.2

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Physics: Topics 1-4  Page 1 of 24 ZigZag Education, 2025



Fundamentals E:

1.

w

10.

11.

12.
13.

14.

15.

16.

17.

Topic 1 — Energy Changesina!

The mass of an object is 12.5 g. What is the 1.  What happenstc
object's mass in kg? speed is halved?

How is energy stored in a battery? w0 . Howis energy stc
What is the standard unit of energy? - f’j “’}3.";' What is the kinet..

2 kg travelling at .
GiventhatEe=1,
ande=3.2cm, cal

What type of energy do we say an obi' S om0 vl
is travelling at a constant velo » A0 4.
State how energy is 5 - ) -1 ﬁg and after an

electric ot | r fud boat starts to move. 5.  Whatarethe unii
The t ’119_\ urcofa cup of tea drops from 80 °C 6. A 450 g blockis hy
to35° %‘- is the temperature change? temperature by 1.
Calculate the gravitational potential energy of a the specific heat ¢«
5 kg weight raised 1.6 km above the ground. 7. How much kinetig
State the equation used to calculate the boat have if it wei;
gravitational potential energy of an object. 8. Aplanehasama::
How much gravitational potential energy does a 240 m/s. What is ||
25 g bouncy ball gain if it is raised by 3 m? 9. Howlong will an @
What piece of apparatus could be used to and has a power ¢
measure the temperature change of a 10. How much energy
copper block? and a half minute:
Given that AE = m c A8, where m = 1.2 kg, 11. Ifit takes 30 s for
c=185J/kg°Cand AB = 35 °C, calculate AE. of energy, what iz |
Define the watt, W, the unit of power. 12. Why does the am:
Describe how you could measure the change in . temperature of aj
temperature of a material. - Describe how you
Describe the energy transfer that occurs when | o " thermal energy o
kettle is used to boil water. g o 14. Describe how ene¢:
Explain what is meant by el=s < p: & ‘..;.Jr‘e’hewrgy. piano is pushed au
How many times s=¢ i¢ & ' “epdat a 15. Why do the tyres ¢
tempeq L IT s dent of an insulated been driven? Exp
mate S w'r" ! 16. Whyisa2 kW ke
Why dd#®&more powerful microwave heat up boiling a litre of v,
food faster than a less powerful microwave? 17. Explain whatis m¢

R NoOUAEWNR

| Extension

How high will a projectile go if it travels vertically from the ground starting at 30 k.
A javelin of mass 2 kg is thrown vertically to a height of 43.6 m. What is its maximu
What is the kinetic energy in kJ of a skydiver weighing 70 kg falling at a terminal velc:
A skydiver jumps out of a plane. Assuming no air resistance, how fast is the skydiv:
If a ball falls from a height of 2.0 m from rest, how fast will it be going before it hit.
If the extension of a spring is doubled, by what factor does its elastic potential ene:
What is the dependent variable when measuring the specific heat capacity ofam.
What do we call an object or a group of objects when dn. 0 with energy change.
Given that AE = m ¢ AB, where m = 22 mg, ¢ = 8/ .4 F”"‘kj ~and A8 =37.5 °C, calcul:
500} of thermal energy is used to hee‘ 200 felpper (c=3851/ kg °C). What is th
How fast can a remote-contre/iva ¢ 7.4 its power rating is 8 W, its mass is 600 g,
maximum speed? Asz 1. o ustve forces.

: s -‘miﬁ",'“and a 1.5 kW motor runs for 5 minutes. Which mota:

Describe how energy is stored before and after the explosion of a firework.

When a current flows down a wire, the wire heats up. Explain why this happens in |
What happens to the energy of a system when it is heated, and why?

If a rocket with its engines off in space has kinetic energy, why will it not slow dow:

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Physics: Topics 1-4
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Topic 2 — Transfers, Efficiency and Ene

]
Fundamentals -
1. State the change in energy stores when a ball is 1. Nameonetypeo
dropped from rest. currently suitable |
2. Are the following objects good insulators or good 12 Which is more the
conductors? Oven gloves. Metal tongs. gt fl,f (- a plastic rod?
3. Name one way in which a coal-powere £~ wce 0/ 3. Name one way by
wastes energy. g j o be reduced fora
4. WhydoesaTVbecore - \’l}: ~fierbeing on fora 4.  Name one factor |
long time v B material, such as ¢
5. How o Y v\,asté’dwby a jackhammer on a 5. Whatis the main ¢
constr \Gge®site? wastes energy?
6. State théyequation for efficiency in terms of 6. If acomputer has
energy transfer. and an efficiency ¢
7.  What piece of apparatus would you use to measure 7. What is the effici¢|
the temperature of a rod of material? output poweris 2.
8. State the energy transfer in a tennis ball being hit 8.  Which is the mory
by a racquet. nuclear or solar?
9. Name two types of non-renewable energy resource. 9. How isenergy wa:
10. What is the efficiency of a transformer with a 10. Name two renew:
power input of 100 kW and power output of used to directly po
80 kW? 11. Explain what hapy
11. What is a renewable energy resource? system when an ¢
12. Why is housing insulation lined with a silver veneer? 12. You are building &
13. Describe the energy transfer occurring for a bullet . make it as efficier!
when a gun is fired. w8 Why can't geothe:
14. Why is oil used to surround moving partsiny 1 4 " resource worldwid
car engine? g - » 14. What advantage ¢
15. What is meant by 'dissipated mdr y s w fossil fuels?
16. Why is using renev:iziie wa "2y /ésources more 15. Whyis coal a nor,
’ N _wh-renewable 16. Why is efficiency it
‘ electronic device

09 ]
| Extension

Name one advantage of wind energy as an energy resource.

A campfire has a total input energy of 2.7 kJ and a useful energy output of 850 J. \\!
A radiator is made out of unpainted copper; name one thing that can be done to ii
Which is the better insulator — a sheet of housing insulation or a vacuum?

ATV has a power input of 900 W and an efficiency of 70 %. What is its useful pow:
The air at the top of a room is colder than the air at the bottom of the room — true
How can a sailing boat be improved so it catches the wind more efficiently? CO PY RlGHT
Which is a more reliable energy resource — wind, tidal or solar? PROTECTED
A robot has a total input energy of 1.4 kJ and a useful energy output of 780 J. Wha!
At what time of day is the demand for electricity at it~ lc - 2 2

Name two renewable energy resources that co 't : 'N;E.J on Mars.

Explain why a balloon will pop wher el x 1 ran 1€ directed at it for some time.
Why is burning fossil fuels b ror N ) cevironment? i
If a light bulb is corg A g j:,anﬂ’a\i‘med at a solar panel, will it stay on indefinitely : 9
4 VE L\ Te, 'wasted in an operating fridge.
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Why can't scientists and engineers just start using only renewable energy resourcy

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Physics: Topics 1-4



Topic 3 — Current, Potential Difference

Fundamentals FT ﬂ
1.  Whatis the standard unit of charge? 1. Which is the bigge
2. An LED emits light when supplied with a current — 2. Acurrent varies by
true or false? . loop —true or false
3. How much charge passes through a filament Iar'f. 4 e"’"wj (3. The circuit symba
if it is left on for 90 s and the currentis ) oA s it —true or false?
4. Whatis the word equation th,:; . ?;j;seﬁt in 4. Thecurrentatap:
terms of charge and Al j - i 2.3 A. After3's, ho
5.  What dogaathe ",P,M;,;or”é”thermistor 5. The potential diffe
depe. 1 e stays constant. Wi
6. State 26\3 wwwww Waw in any form. resistance is incre:
7. Whatisthe potential difference of a component 6. What s the resista:
with a resistance of 250 Q and a current of 100 mA? is 2.7 Vand the cu;
8.  Acharge of 80 C flows through a circuit in 20 s. 7.  Whatis the curre;
Calculate the current in the circuit. connectedtoa 5!
9. A 1.2 mAcurrentis applied through a 330 Q 8. Howmuchtimee
resistor. What is the potential difference across througha 2.0kQ
the resistor? of 12 V?
10. What is the current in a 200 Q resistor if 80 C of 9. Whatis the depe:
charge passes through it in one minute? measuring the re.
11. Describe the current—potential difference graph a potential differe:
for a filament lamp. 10. How much charge |
12. What is the independent variable in an after 45 s if the pa!
experiment measuring the resistance of wires 11. How does a highe:
with different diameters? .. How does an incre
13. Why must a circuit be closed for the componen’ ;i r ; ”j a thermistor?
in it to work? § g 13. Describe the circui
14. Explain what is meant by an St n\ ﬁnerijt. 14. Describe how you
15. Explain how an DR 7wy~ & «m Lo%olve a real- through a compo|
1 I 15. Explain what is me
16. PR Ui r‘e‘nf—potential difference graph 16. Why must there b
i circuit for a curren
17. Would the resistance of a wire increase or 17. Describe a circuit |
decrease if its diameter was increased, and why? resistance of a ccl

| Extension

A diode is connected the wrong way round in a circuit. What is the current flowing |

What is the potential difference across a 220 Q resistor if 0.8 C of charge pass thrat

How much charge has passed through a 400 Q resistor after 30 s if the potential dit

The potential difference across an LED with a resistance of 100 Q is 4.5 V. If it runs | CO PY RIGHT
through it?

5.  Whatis the potential difference across a 150 Q resistor if 2.5 C of charge passes th: PROTECTED
6. What circuit component could you use to detect when wat» s boiling in a kettle?

7.  For afilament bulb, does a higher potential dlffP"“" € .)an .he bulb is dimmer o
8

9

N

Describe the resistance of a diode conr\oc A in .»ruverse direction.
What is the resistance of a resnr"“ il N _ndal difference across it is 2.7 V and 1. &

10. Name a variable that ) he kept constant when investigating the I-V charact: f9

11. What istamoo = ° |« ) arence ofa battery if a 30 mA current flows when it is can

12, Sugg QeSO L why the resistance of a wire starts to increase after the wire has | 09

13. Why o\ current-potential difference graph EdUCQtiOﬂ

for a filament lamp flatten for high potential differences?
14. Why is it useful to know the |I-V graph of an electrical component?
15. Logic circuits output either a 1 (+5 V) or a 0 (0 V). Why are diodes useful in logic ci ¢
16. Why does the resistance of a wire increase when the length of wire increases?

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Physics: Topics 1-4



Topic 4 — Series, Parallel Circuits and N

[ |

Fundamentals T ' %

1. The potential difference across each component 1. Describe the total
in a series circuit is the same ~ true or false? connected in para
2.  What equation would you use to find the total '° | one of the resistar
resistance of two resistors connected in series? , e””j., “}2.4' A4V batteryand

3. For components connected in parallel b~ . ne oy ™ to a 200 Q resistor.
the potential difference acrosc . ««” s 3.  Whatisthe total
component compare?, ” ) o il and a 1 kQ resista:
4. Isan amgeteri oo 3 \M;;j irrseries or in parallel 4,  Two 100 Q filame:
to a (SN s.nen used to measure a9V battery. Wh
its cur XEgg 5. Three 1kQ resisto

5. The potégtlal difference across a 100 Q resistor is current out of the
4 V. What is the potential difference across a 200 current in one red

Q resistor connected in parallel with it? 6. What colour is the
6. What is the frequency of the domestic electric 7. Whatis the poten
supply in the UK? and neutral wire?
7. Two 450 Q resistors are connected in series to 8.  An AC power supy
a 9V battery. What is the potential difference 1.5V. Whatisits ¢
across one resistor? 9.  What happens if ¢
8.  What colour is the live wire in a three-core cable? electrical appliang
9. Isthe mains electricity supply direct or alternating? 10. What is the poten:

10. What colour is the earth wire in a three-pin plug? in the UK?

11. Two 300 Q resistors are connected in series to 11. Three 400 Q resist
a 9V battery. What is the current in the circuit? connected in serig
12. Describe what a direct potential difference is. o € ! Why is there an e
13. Whyis an exposed live wire dangerous if an ad 1 4 electrical appliang:
appliance is plugged into the mains? o " | 13. A variable resistor
14. How would you test an LED“‘;r it c L ,\‘»rie‘thwér it battery and a lam\
works correctly? 11 4" A resistance have ¢
15. ’ A inected using a 14. Describe what an
15. Explain why all the

16. P Circuit diagram of a parallel circuit. an electrical plug.
17. Why does the total resistance increase when you 16. Why must a voltn
add more resistors in series with each other? measure the poter
17. Explain whatis m¢

| Extension

1. Three wires, each carrying 0.1 A, join together in parallel to form a new wire. Wha:
What is the resistance of a lamp connected to a 7 V battery if a resistor connectec |

?
of 3V and a current of 70 mA? COPYRIGHT

3. A 100 Qresistor and a 330 Q resistor are connected in series to a 9 V battery. Wha!
4. The total resistance of two resistors connected in parallel is less than the resistance ¢! PROTECTED
5.  What is the potential difference across a 200 Q resistor if it I~ lonnected in series wi

6. A70mA current flows through two 100 Q re5|stors e se\ . 1in series. What is the poit
7
8
9

g

&
The total current through two 30 Q reclcf( T oot fe e in parallel is 75 mA. What it

Alight bulb plugged into the mziu - P x mtance of 250 Q. How much current p.
The total current throng ' A\ WA re5|stors connected in parallel is 90 mA. What f9
10. What iSamou @ éneutral wire?
S far. prugged into the mains has a resistance of 720 Q. How much curry 09
12. Whati Mr’fs if the neutral wire becomes loose? EdUCQtiOﬂ
13. Why does adding more resistors in parallel to each other reduce the total resistanc
14. Why are wires colour-coded, and why is the earth wire striped in colour?
15. Why does current split at an intersection of a parallel circuit?
16. When testing lots of filament bulbs in one go, which type of circuit would you use

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Physics: Topics 1-4



Topic 5 — Power and the Natior

-

Fundamentals B {
1. State the equation for power in terms of potential 1.  Whatis the pote
difference and current. takes 36 kJ of ei ¢
2. Whatis the power rating of a thermistor if a L. Whatis the resis
potential difference of 3 Vis measured when ~ ~ | . 4wandacurrer
0.3 A passes through it? iﬁ 7] 3. A1200 W hairdr;
3. Whatis the potential difference 7. f”aj s on for one minu!
0.7 W LED if the current #t gh 't S DI5A? 4.  How much work
4. Ifa 100 W devies ivis ﬁe m)n for 45 s, how much flows through it |

energ o J- of 2.3V?
5.  What! wliw wer rating of a microwave if it is plugged 5. Whatis the curt:
into the“nains {230 V) and the current is 3.3 A? difference acros:
6. Ifa3 W bulbanda2W bulb are switched on, how 6. Whatis the pov.
much energy in total do they use in two minutes? resistance is 80
7.  How much energy does a 700 W microwave use in 7. Atransistor has
100 s? Give your answer in kJ. does it take for
8. How much energy does a 9.0 V battery lose if it potential differe:
discharges 200 C? 8. How much charg
9. What do step-down transformers do? plugged into the

10. Describe the national grid. minutes?
11. Why is the power of an electrical appliance 9. Whatis the resiy
dependent on the current flowing through it? and has a powe:
12. Describe the change in energy store when a phone 10. How much energ
battery is charged using the mains. supplied with 0.5
13. Why is the power of an electrical appliance +1. A 600 W microv,:
dependent on the potential difference? N 4 1.2 kW kettle is o

14. What are step-up transformers used for, 2nv w v? s A more energy?
Y ¢ 12. Each km of cablg
TahA\ & resistance of 0.1
A7 20 km of cable if
- the cable?

13. Describe the eny
connected to the

I Extension

1. 1kWh =3.6 MJ. How much work, in kWh, is done by a transformer to transfer 90 .
20 kV? (Assume 100 % efficiency.)
2.  Given that 1 mAh = 3.6 C, how long (in hours) does a 2000 mAh battery take to disci
10 Vis produced in a generator on a bike when a cyclist does 3 kJ of work on it. Ho
4. If the potential difference between two charged objects is kept at 17 kV and a spa:
energy is transferred?
5.  How much work is done to transfer 200 mC of charge through a 330 Q resistor in 1.
6. The charge capacity of modern-day batteries is measured in mAh. What is 1 mAh
7. Compare the decrease in potential difference by step-d~ i ransformers to the it
step-up transformers. 7 14
8. 50 C of charge passes througha 3 W b' e : yhat is the potential difference &
9. How long does a 3000 mAh oi“ W) ‘o 2 mth a potentnal difference of 5V take 1t
supplied with 10 W ofp oy = ) - f9
10. 14 Vis nagmluci . ° 1~ =rator on a bike when a cyclist does 950 J of work. How
11. Bysu o xg - V |nto E Pt and usmg a previously learnt equation, derive thy
12. Why i<XZS
13. Assume that the National Grid has 7000 km of transmission cables that each have
Consider two-way transmission, so the total cable length is 14,000 km. Also assumg
the grid is 30 GW. If the average current transmitted across the grid is 1 kA, approx:
supplied to the grid is lost as heat in the transmission cables?

w
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Topic 6 — Changes of Stal

Fundamentals =

C/

1. Whatis the density of a 2.3 m3box if its mass 1.  Whatisthedensity ofac
is 650 g? is1.9kg?
2.  Whatis the density of a cube with sides 2 m if 2. M inwateris boiled, the
its mass is 4 kg? €0 ced - true or false?
3. Name the change of state when an indoo: ic» fj,mf If the total kinetic energy
rink is made from liguid water. .0 & j 1. potential energy is 0.7 ki,
4. The particlesina gas are i "’tlﬂt ,spacked 4. Name the two changes ¢!
than those in a spli! fé «««««« rarse? is placed into a hot fryiny
5. What ol r € I é 2.5 kg tube of copper 5.  Wateris frozen and meli:
with & ?Mc\mo ' 0f 8940 kg / m®? closed system. What hap|
6. Name o%ece of apparatus suitable for 6. When a gasis heated, de:
measuring the diameter of a water bottle. the particles.
7. Condensation is another name for boiling — 7. What is the specific heat
true or false? temperature increases b\
8. Given that AE = m ¢ AB, what is AB when 8. An 850 g bar of gold is m¢
m=2kg,c=1.5J/kg°Cand AE=20J? thermal energy. What is |
9. Given that E = m L, what is the latent heat of 9. Inan experiment measu:i
lead if 220 kg of lead changes state after would you use to determ|
being heated with 191.6 MJ? 10. What is the temperature |
10. Given that AE = m c A6, what is AB when heated with 11.2 kJ of en\
m =3.1kg, c=340J/kg°Cand AE =24.9 kJ? 11. Whatis the mass of a su
11. What is the effect of latent heat of fusion? 1200 kJ / kg if it takes 35
12. What happens to the temperature when a 12. Name a variable you nee:
change of state occurs? latent heat of water.
13. Explain what is meant by the particle model. 12, x ain how changes of st
14. Describe how you would measure the volume 1§ © hemlcal changes.
of anirregularly shaped object. w14 Explam what internal en.

15. Explain what is meant by the 7 it L toaof Describe the temperaturs
mass for a system of n: ).; “_,s A the melting and boiling p¢

16. Explain et o0 ‘1'» s energy input.

17. Expla ’l%g ffe ence between evaporation 16. Why does snow take a lo:
and bXES aﬁ‘*‘“w 17. Describe what happens w!

18. Explain the difference between melting 18. Explain how the higher ki

and sublimation.

in the structure of a gas.

I Extension

1. What is the density of a sphere with a mass of 2.2 g and a radius of 2.3 cm?

2. What is the mass of a sphere with a density of 375 kg / m® and a radius of 1.8 cm?

3.  Name the two changes of state when a kettle is on and droplets appear on a near\:

4. Calculate the mass of an ice cube if it melts in a glass of water and releases 33 kl ¢!

5. Compare the motion of particles in a gas and in a liquid.

6. The mass of Earth is 6.0 x 10?* kg and its radius is 6400 km. What is its density?

7.  Atthe temperature when a change of state occurs, added energy is stored as kinetic er

8. Calculate the energy transfer when an 80 g ice cube me' 1, ) glass of 0 °C water. |

9. Alead ball with a radius of 8.0 mm is heated Wi k Vhat is its temperature ¢
(Clead 129 =J / kg °C, plead = 11340 kg/ v

10. A60gicecubeatO°Cisheate uw T .2\ u‘f energy. What is the final temperature.
Cuater = 4180 J /kg °c> RN A o

11. Name Ogamdv. ,Jsmg a data logger instead of a thermometer to measure |

12. Theld Jos at - vaporlsatlon is greater than the latent heat of fusion. Suggest a 1

13. Givea quatlon describing internal energy.

14. Whydo d‘roplets appear on the outside of a cold glass of water?

15. Interms of particles, give a reason why a hovercraft experiences less friction than .

16. Explain why using steam to heat something is better than using hot water.

17. Explain the cooling effect of evaporation.

18. Describe how you could measure the density of a gold ring.
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Topic 7 — The Particle Model o

Fundamentals i

1. The arrangement of molecules in a gas is very
ordered — true or false?

2. Describe the effect on the average speed of
particles when the temperature of a gas increa

the motion of its particles.

6. Explain how a gas exerts a pressure on a
container wall.

7.  Why would heating a sealed balloon cause it
to expand?

8. The temperature of a gas is related to the
maximum kinetic energy of its particles — true
or false?

i

Seyg !
-
3. What happens to the pressure of agas "<
. ’ !
heated in a sealed box? <A\ " A
4. Thetemperature of ~.3 .. ~auent on the
potentiziamer ' Vera each particle — true
or fal e
5 Explai e he temperature of a gas is related to

S

%

W

.

.

What property &
the temperaturs
A low-temperat.
a high-tempera:
Denser gases ex:
If the temperati |
effect does doir
A pressure gaugs
sealed containe:
Describe and ex)
of the gas.

If the kinetic eny
increases, how ¢
The larger the v
temperature — 1

| Extension

vk wn e

The particles of a gas collide more if the pressure of the gas is high —true or false®

If two gases at the same temperature are made up of particls with different mas::
If the volume and mass of a gas are kept constant, bjut pi ssure is decreased,
Explain the change in pressure for a sealed ¢s tC'; want volume when the temp:
Balloons A and B contain the samryiz fa L & ,;améypressure, but balloon B has tw:
balloon A. Explain how ff\( i ﬁ'p’;) i \reof the gas in balloon A compares to the te.

g e e
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Topic 8 — Atoms and Isoto;

Fundamentals T ﬂ
1. Theradius of a nucleus is 1 x 107* m. Write this 1. Theradiusofaca
in femtometres, fm. innm.

2. Whatis the approximate radius of an atom? 2 Theradius of the ¢
3.  Where would you find the protons in an atom? f.rf e”’j { ~ radius of the atorm
4. If the number of electrons and proton" in il 3. Iftheradius of an
atom is equal, there is no net ol fzjw - what is the radius
or false? A y,» e 4. Anisotope of carh
5. : ‘e« ) W:I iri”’éharge in many more neuti:
3 5.  Anion of chromiu:

6. has 16 protons and 16 neutrons; 24 neutrons. How
how many electrons does it have? 6.  Plutonium has 15

7. An atom of carbon has a mass number of 12 and its mass number:
an atomic number of 6. How many neutrons 7. Copperhas35ne.
does it have? mass number, an.
8.  Anisotope of uranium has a mass number of 8. The discovery of 1
235 and an atomic number of 92. How many discovery of the n.
neutrons does it have? 9. Whatis different |

9. A magnesium atom has 12 protons and 12 original element?
neutrons. What is its mass number? 10. The number of w.\
10. What metal was used for the thin film in the the element of the
Geiger—Marsden scattering experiment? 11. An electron drop:
11. What are atoms of the same element but which type of radiation
have a different number of neutrons called? 12. Explain why isota;
12. Describe the previously accepted plum ' not different charg
pudding model. | 4 | "j of the same elem:
13. Explain what is meant by an ion. g " | 13. Describe how elec:
14. Why did the Gelger-MarsdPn s T dand 14. Describe the nucl:
Rutherford's model '3, P pam 15. Inthe Geiger-Ma:
puddincaade i} M did some of the ¢«
15. Desct t hqp‘péns when an electron emits 16. Explain why Ruth
electrd ?6“‘;“‘“- radiation. plum pudding me:

| Extension

What must be absorbed/emitted for the arrangement of electrons in an atom to ¢

Most of the volume of an atom is empty space — true or false?

Tritium is an isotope of hydrogen with a mass number of 3. How many neutrons do

A nucleus contains 2 protons and is an isotope with one fewer neutron than the e\«

What is its mass number?

What did James Chadwick's experiments prove the existence of? COPYRIGHT

What does the atomic number represent? PROTECTED

5
6
7. The energy levels Bohr suggested were only a theory. Why ware they accepted as
8
9

S .

The larger the drop in energy level of an electron, th > " ir he energy of the emit
Name the components of the plum pudding nc ief'
10. How many subatomic particles ar71 e 15 nuclear model of the atom?
11. When Geiger and Marsdai ,,; z)Ilfl o théir results the scientific community will hi ;9
Why is this impeston
12. Descr 1}59 ch i 3us wiels Bohr made to Rutherford's atomic model. 09
13. Descn é\,&v happens when an atom absorbs electromagnetic radiation. EdUCQtiOﬂ
14. Why was the proton introduced into the nuclear model of the atom?
15. Explain why a hydrogen atom (one proton and no neutrons) would cause the least

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Physics: Topics 1-4



Topic 9 — Atoms and Nuclear R:

Fundamentals T

1.
2.
3.

10.

11.

12.

13.

14.

15.

16.

17.

What is the relative charge of an a-particle?
What is the relative charge of a B-particle?
Approximately what is the range of a B-
particle in the air?
What is the range of a y-particle in thp 2
What is the standard unit for -t « «,/ >
What property of e e - 'ﬁ?tﬁem the
: P | uclear radiation

Y0 > 19xF + 0—1[3, what is X?

Other than a, B and y radiation, name a type
of nuclear radiation.

a-particles have the greatest ionising power
compared to other forms of nuclear radiation
—true or false?

For the nuclear reaction equation

2411Na = *12Mg + %18, what is X?

Give a word to describe the nature of
radioactive decay of a single atom.

The emission of B radiation causes a change
in the mass of the nucleus involved — true

or false?

What is y radiation?

Explain what is meant by radioactive
contamination.

Explain what is meant by 'act! Wy v
Explain what happeria = ount Tate of a
an s o G one half- life,

Explair\eeo®y
good for momtoring the thickness of metal
sheets in a factory.

Lo
Wi

n~

»

10.

11.

12.

14.
15.

16.

17.

o stable nuclei or .
A radioactive objec

1.9 x 10% Bg. How n\
=~ every second?

An a-particle can by
what atom?

What is the half-life
years its mass drop.
Which types of nuc:
mass number?

Is y radiation the mo
a, B and y radiatior
For the nuclear rea. |
*3Li > %vBe + 1B, v
For the nuclear rea.
*6C > N + 1B, wh
For the nuclear rea.
249,Pu > 2%U + %o
For the nuclear rea.
what is X?

Half-life is the time |
decay —true or falss
How much of 2 kg ¢!

" 36 hours if its half-Ii{
S
3.7

Name a reason scie
working with radio::
Describe what a Ge |
Describe why a leac
radioactive substar:
If you were to inges.
type of nuclear rad .«
Explain what is mea:
radioactive substar

| Extension

1.

If the half-life of californium-251 is 900 years, how

much of 1 g is left after 4500 years?

If the half-life of uranium-235 is 700 million years,

how much of 1 kg is left after 2.1 x 10°years?
When an a-particle is emitted during a decay
process, how many protons are lost in

the nucleus?

For the nuclear reaction equation

2844, py-> B65Th + X %0, what is X?

Name a type of nuclear radiation *5 v Wi,
suitable for detecting smr* i »“"c')m ‘ e’ o
For the nuclear rozi ﬂq tlun \

2494Py AL\E Y 3 »on, what is X?
The ad wﬁw a radioactive substance decreases

as time'goues on — true or false?
What is a B-particie?

.e

9.

10.
11.

/13,

14.
15.

16.

Name a type of rai.
sterilising food or
harmful bacteria.
When a B-particle |\
changes into what
If an a-particle an¢
how many neutro:
Why are radioactiv
Explain why isotop:
long half-lives.
Explain why the ha|
even though radic.
Why is it importan.
research on radioa
Describe how the ¢
mass and charge ¢
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Fundamentals Tests

i

Topic 1 — Energy Changes in a Sys

1 The mass of an object is 12.5 g. What is the object's mass in kg?
2 How is energy stored in a battery? - - ,,JM M»
3 Whatis the standard unit of enoBNNNg
4 What type of energv doges .L an O’l/oject has if it is travelling at a constan|
5 2 ) {méd before and after an electric remote-controllec
6 M&e yof a cup of tea drops from 80 °C to 35 °C. What is the te:
7 Calculate the gravitational potential energy of a 5 kg weight raised 1.6 km
8 State the equation used to calculate the gravitational potential energyof: =
9 How much gravitational potential energy does a 25 g bouncy ball gain if it —
10  What piece of apparatus could be used to measure the temperature chai ‘
11  Giventhat AE=mc AB, wherem=1.2 kg, c=185J)/kg°Cand AB=35"°C,
12 Define the watt, W, the unit of power.
13  Describe how you could measure the change in temperature of a materia|
14  Describe the energy transfer that occurs when a kettle is used to boil wai:
15 Explain what is meant by elastic potential energy.
16  How many times should you repeat a temperature measurement of an in:
17  Why does a more powerful microwave heaﬂf_g,* - ;d 1 ster than a less po:
s - v 4 i J,» w
- R N N . |
..... Transfers Efficiency and Energy

1 nange in energy stores when a ball is dropped from rest.
2 Are the followmg objects good insulators or good conductors? Oven glove
3 Name one way in which a coal-powered furnace wastes energy.
4 Why does a TV become warm after being on for a long time?
5 How is energy wasted by a jackhammer on a construction site?
6 State the equation for efficiency in terms of energy transfer.
7 What piece of apparatus would you use to measure the temperature of &
8 State the energy transfer in a tennis ball being hit by a racquet. COPYRIGHT
9 Name two types of non-renewable energy resource. PROTECTED
10 What is the efficiency of a transformer with a pown i gput of 100 kW anc
11  What is a renewable energy resource? 7 | J
12  Why is housing insulation Imr-*' T ver‘Vénéer?
13 Describe the eneroy .. "‘;ﬁ.‘; o ,Mcurrnyng for a bullet when a gun is fired. Eg
14 Wh\' usy arround moving parts in a car engine? 09
15 Wh{ eaov“’“ by 'dissipated energy'? Ed ti
16  Why is using renewable energy resources more favourable than using norn ucation

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Physics: Topics 1-4



| Topic 3 — Current, Potential Difference and Resista B

1 What is the standard unit of charge?

2 An LED emits light when supplied with a current — true or false?

3 How much charge passes through a filament lamp if it is left on for 90 s and the cui:

4 What is the word equation that defines current in terms of charge and time?

5 What does the resistance of a thermistor depend on?

6 State Ohm's law in any form.

7 What is the potential difference of a component with a S e of250 Qandac

8 A charge of 80 C flows through a circuit in 20 <. ¢ e "_:je Lf{e current in the circuit.

9 A 1.2 mA current is applied throuet o ' j“ sistor. What is the potential differenc

10 Whatis the currentin a2 7, é “_tor “if 80 C of charge passes through it in one mix

11  Describe the —p,:»cehtnal difference graph for a filament lamp.

12 What is the ineﬁdent variable in an experiment measuring the resistance of wir¢
different diameters? L s

13  Why must a circuit be closed for the components in it to work?

14  Explain what is meant by an ohmic component. h

15  Explain how an LDR can be used to solve a real-world problem.

16  Describe the current—potential difference graph foradiode.

17  Would the resistance of a wire increase or decrease if its diameter was increased, ai

Topic 4 — Series and Parallel Circuits and Mains Ele

1 The potential difference across each componentinases’.- *Jc it is the same —trug

2 What equation would you use to find the tora’  sis :'i,it: of two resistors connectet

3 For components connected in para g “oes the potential difference across ea:
component compare? ) e

4 Is an ammete 2C 5 A se?ies or in parallel to a component when used to mea:

5 The potential 1 ce across a 100 Q resistor is 4 V. What is the potential differe |

resistor connected in parallel with it?
6 What is the frequency of the domestic electric supply in the UK?

Two 450 Q resistors are connected in series to a 9 V battery. What is the potential ¢

7 one resistor?

What colour is the live wire in a three-core cable?

Is the mains electricity supply direct or alternating?
10 What colour is the earth wire in a three-pin plug? COPYRIGHT
11  Two 300 Q resistors are connected in series to a 9 V battery. What is the currentin | PROTECTED

12  Describe what a direct potential difference is.

13 Why is an exposed live wire dangerous if an applianc= i p. ) ’éeu into the mains?

14  How would you test an LED to find out wh'g s w\m(s correctly?
15 Why are house hghts connected 5 ’ig 3 )wl’difel circuit? |9
16 ) : r; a parallel circuit.

17 esnéfence increase when you add more resistors in series with & 9

Education
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State the equation for power in terms of potential difference and curreni.

What is the power rating of a thermistor if a potential difference of 3 Vis |
through it?

What is the potential difference acrossa 0.7 W 1L - ‘he current through
If a 100 W device is switched on for 453, 6\/" ‘jcﬁ energy does it use?

What is the power ratmg r“ ) ”C,ﬂ e if |t is plugged into the mains (2.

Ifa3 W bulbard . ,& v““ z’ére “switched on, how much energy in total ¢

What do step-down transformers do?

Describe the national grid.

Why is the power of an electrical appliance dependent on the current flow
Describe the change in energy store when a phone battery is charged usii
Why is the power of an electrical appliance dependent on the potential ¢

What are step-up transformers used for, and why?

| Topic 6 — Changes of State

0 N O U B WN R

o

10
11
12
13
14
15
16
17
18

What is the density of a 2.3 m®box if its mass 23
What is the density of a cube wnth sida 2, ;.:: ws'mass is 4 kg?

Name the change of state i Y« .ndoor ice rink is made from liquid wat

The particlesin' él _more tlghtly packed than those in a solid —true ¢

oo CABE ame of a 2.5 kg tube of copper with a density of 8940 kg / |
Nam - ece of apparatus suitable for measuring the diameter of a wate:
Condensation is another name for boiling — true or false?

Given that AE = m ¢ AB, what is A when m=2kg, c=1.5J/kg°Cand AE :

Given that E = m L, what is the latent heat of lead if 220 kg of lead change:
191.6 MJ?

Given that AE = m ¢ A8, what is AB when m=3.1kg,c=340J)/kg°Cand
What is the effect of latent heat of fusion?

What happens to the temperature when a change of state occurs?
Explain what is meant by the particle model.

Describe how you would measure the volume nf o egularly shaped ok
Explain what is meant by the conserva‘io: fof ~ssfor a system of particle

Explain what latent heat i 4 Jy

Explain the differ . fueen evaporatlon and boiling.

arice between melting and sublimation.
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Topic 7 — The Particle Model of a G

0 N O U1 B W N R

The arrangement of molecules in a gas is very ordered — true or false?
Describe the effect on the average speed of particles when the temperat.
What happens to the pressure of a gas being heated in a sealed box?

The temperature of a gas is dependent on the 2o wl energy between ¢
Explain how the temperature of a 9¢. .« .re aw,.euf’é the motion of its partic
Explain how a gas exertfy'ﬁ.ﬂ 3. '.f _o a container wall.

Why would hosij = »'éx wed’iballoon cause it to expand?

\ra e of a gas is related to the maximum kinetic energy of its |

s

| Topic 8 — Atoms and Isotopes

N oo A WN R

The radius of a nucleus is 1 x 1074 m. Write this in femtometres, fm.
What is the approximate radius of an atom?

Where would you find the protons in an atom?

If the number of electrons and protons in an atom is equal, there is no ne!
What particles are neutral in charge in the atom?

A sulphur atom has 16 protons and 16 neutrons; how many electrons dog
An atom of carbon has a mass number of 12 and an atomic number of 6.
it have? o

24 -
An isotope of uranium has a mass nt e, »’ 255 and an atomic number ¢

. ? i &
it have: - I

A magnesium atcou il e ~rotons and 12 neutrons. What is its mass nur

I s ased for the thin film in the Geiger—Marsden scattering @
itoms of the same element but which have a different number

Describe the previously accepted plum pudding model.

Explain what is meant by an ion.

Why did the Geiger—Marsden experiment and Rutherford's model dispro\

Describe what happens when an electron emits electromagnetic radiation
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| Topic 9 — Atoms and Nuclear Radia%/

O 00 N OO U1 A W N =

11
12
13
14
15
16
17

What is the relative charge of an a-particle?

What is the relative charge of a B-particle?
Approximately what is the range of a B-particle in the air?
What is the range of a y-particle in the air? o\ ;

What is the standard unit for activin? f:,; o

What property of a—parijf;ca' 1 ;.,,fifrfe”‘m the most dangerous type of nu.
For the nucle~r o ~<‘S. :,;qtfgfwi»on 190 = 9,F + %48, what is X?

N «*"3 "
Ot 1}?}9 k0 and y radiation, name a type of nuclear radiation.

ﬁom

a—pa.we’s have the greatest ionising power compared to other forms of ¢
or false?

For the nuclear reaction equation #*;;Na - *;,Mg + °_1B, what is X?

Give a word to describe the nature of radioactive decay of a single atom.
The emission of B radiation causes a change in the mass of the nucleus iny
What is y radiation?

Explain what is meant by radioactive contamination.

Explain what is meant by 'activity'.

Explain what happens to the count rate of a radioactive sample after one |

Explain why a-particles wouldn't be very good for monitoring the thickne:
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Topic 1 — Energy Changes in a System

Fundamentals “ " xtension

-
1. 0.0125kg o ¥ 1. 354m
2. Aschemical energy # ‘ o 2. 855)
3. Joule,J Yad\ "4 3. 252k
4. Kinetic energy w P ° 4. 443 m/s
5. Before: cougiaca 7 iter: kinetic energy 5 63m/s
6. 80— 35\ S 6. Byafactorof4
7. 5x9.8% 2'6\0 78 k! 7. Temperature
8. Ep=mgh 8. Asystem
9. 0.025x9.8x3=0.74) 9. 69.4)
10. A thermometer 10. 162°C | e
11. 1.2x185x35=7800Jor 7.8kl 11. 20m/s 4
12. 1 wattis equal to the energy transfer of 1 joule 12. The 1.5 kW mot:
per second 13. The mass of wat.
13. Use a thermometer to measure the temperature of energy (and, the:
the material before and after the change, then to boil
calculate the difference 14. Velocity is squar:
14. The energy is transferred electrically to there is no such
thermal energy 15. Before: it is story
15. Elastic potential energy is the way energy is stored in stored as therm:|
a compressed or stretched spring 16. The currentis ele
16. At least three times; to ensure the measurement ! wire to be store.
is reliable L4 7. The temperaturg
17. More power means more energy is incident o tl 5 \_, W there is an incre.
food per second, causing it to heat = #¢ | n system has somg
T 4 L0 - 18. Forthe rocket to
Challenge A 4 o the rocket to tra:
1. Itisdiv A\ other forms
2. Askine! iy
3. 9J o
4, 7.2x10%0r0.72 mJ
5. Joules per kilogram per degree Celsius, J / kg °C
6. 390J/kg°C
7. 9.1)
8. 1.7G)
9. 5400sor 1.5 hours
10. 3750)
11. 2kwW
12. The higher the mass, the more material there is that CO PY R|GHT
must be raised by 1 °C; therefore, more ener;
moeded o PROTECTED
13. Measure the temperature change and the mass of
the object, then use the specific heat equation i

14. Before: it is stored as gravitational potentia! e et 'v; N e
after: it is stored as kineticenergv £ v 4t .5 o
the ground) L =

15. Kinetic energy of the < * . (1 ::.s:ef?éd to thermal

'9

energy TR yr 5 T 09
16. Becaust ;is‘transferred twice as quickly
e e

Education

17. The amo¥*of energy required to raise the
temperature of 1 kg of a substance by 1 °C
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Topic 2 — Transfers, Efficiency and Energy Re

Fundamentals

1. Gravitational potential energy - Kinetic energy 1
2. Oven gloves are good insulators; metal tongs are 2.
good conductors 2
3. Carried away by light and sound to be dissipated and f, s ;
stored as thermal energy i = 4.
4. Energy is transferred by the current tn o h M”f 5.
thermal energy store) " o A\ A 6.
5. The kinetic energy is.cis = A s xﬁhamcally and
eventusmy red . > Laral energy 7.
6. Efficien\aEM ‘fumutput energy transfer / Total 8.
input en\g#®ransfer 9.
7. Thermometer 10.
8. Kinetic energy (racquet) - Elastic potential energy - 11.
Kinetic energy (tennis ball) + Sound energy 12.
9. Coal/oil/gas/nuclear
10. 80/100=80%or0.8
11. Arenewable energy resource is one that is being (or 13.
can be) replenished as it is used
12. Thessilver veneer reflects any infrared radiation,
reducing heat loss by radiation 14.
13. Chemical energy is transferred to kinetic energy and
thermal energy
14. Oil acts as a lubricant to prevent the engine wasting 15.
energy through heat or sound
15. Energy that becomes unrecoverable (and, therefore,
is wasted) during an energy transfer ;i v 1
16. They are a more long-term solution and dor'* ' rc ur S’
greenhouse gases so are better fort, ‘hvﬁ: raent
Challenge A 4 - 17.
1. Hydroeg -y o
2.  Acoppt iwom 18.
3. Painting ™¢ Inside of the kettle a silver colour /
building the kettle from thermally insulating materials
/ removing limescale from the heating element
4. The amount of material
5. Viathermal energy
6. 300W
7. 76.6%or0.766
8. Nuclear
9. Through the conduction of its walls, windows
and doors
10. Biofuel/solar
11. It stays the same because energy can neither be
created nor destroyed
12. Build a large, light wheel / ensure the paddles havn sy o
large surface area y "
13. It requires thermal activity just bn!' v uitae of
Earth's crust w <
14. It doesn't produce '~ A AT S of COz as fossil fuels do
15. Therei AL\E ec 3 duant of coal buried underground
and it t wﬁw s of years to form
16. Itis bette™or the environment and for the durability

of the device (as it won't overwork itself)

Extension

It is renewable /i
0.32

Paint the inside ¢
radiator away fra
A vacuum

630 W

False (hot gases t:
are less dense)
Larger sail (bigge:
Tidal energy

0.56

Night-time
Solar/geotherma
The laser beam ti:
stored as therma
becomes too hot
Burning fossil fue
greenhouse gas, \
climate change
No; light from the
panel, and the bu
energy as heat
Heat conducts ini
pump has to wor
thermal energy)
To ensure we hav:
future demand (¢
run out). Also, my
environmental et}
Near the equatot |
entire year) and in
They alone don't
decision — such de
businesspeople, i
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Topic 3 — Current, Potential Difference and R

Fundamentals

14.

15.

16.

17.

Coulomb, C
True (a current means charges flow through the LED
which do work)

1.5x90 = 140 C -

Current = Charge / Time
Temperature s -
V =1R (or, Potential differency - car A Lo esistance)
250 x 100 = 25 V A4

Y i
P = <00 mV or 0.40 V

The graph is curved at large values and linear

in between

The diameter of the wire

A current won't flow if there is a break in the circuit,
meaning no charge will reach the components

An ohmic component is one which obeys Ohm's law,
i.e. its current—potential difference graph is linear
Any suitable application, e.g. using an LDR to turn on
street lights when it's dark enough in the evening
For negative potential differences, no current flows;
for positive potential differences, a diode is ohmic
(linear graph)

As the diameter increases, so does the resistance
(because resistance is proportional to the amount

of material) e 4

Challenge sl

WO NOU R WM R

O
wnN kR o

[ERN
P

15.
16.

17.

A battery TeA\

False (currentis th> s
False (i

69C W ﬁ\ﬁjiw
The curre®t must decrease

135Q

5 mA

210s

The current through the component

0.51C

It causes a lower resistance

Its resistance decreases

A rectangular box (like the ordinary resistor) with an

arrow diagonally crossing through it

Measure the current passing through it, and then

use a stop clock to time how long you want to

measure the charge for. Then, use Q =1xt to find

the charge that has passed through in that time. .~
Current that always flows in the same directic y "
A potential difference is created by u nk | e of
charge carriers between . 2 i‘“'r'xfj. Toe e"r‘iergy

stored by thisimh-lin . v0 s charge carriers

to flow ) -

Ammet! -:Egsc voltmeter in parallel, both

ot
connecte®to a cell

§ 4 - ‘v,ﬂ‘) . . . .
‘5 i saghout a series circuit)
bss - 1.sed within a circle)

bl

Extension
1. OA
2. 50V
> 0.15C
. 14C
5. 5.0V
6. Athermistor
7.  Brighter
8. Very high
9. 75Q
10. Thelength / mai:
wires used
11. 3.6V
12. The duration of i

13.

14.

15.

causes the wire
resistance to inc.
The resistance it
depending on th
filament lamp

It can be used t¢ |
building a circuit |
component well
They don't allow |
any output beloyw
The longer the v
flows through, s¢
current meets
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Topic 4 — Series, Parallel Circuits and Mains E

Fundamentals Extension

1. False (it is only the same for components connected 1. 03A
in parallel) 2. 57.1Q

2. Rr=R:+R: 2. lwo=1330=21 ma

3. The potential difference across each component is o\ ; True (there are 1\
the same oY when the resistor

4. Connected in series s less resistance)

5. Also4V A\ A 5. 4V

6. 50Hz X4 4" i 6. 14V

7. 9/2= i A 7. 37.5mA

8. Brown 09 - 8. 0.92A

9. Alternat\G® 9. 30mA

10. Green and yellow stripes 10. The neutral wire |

11. 9/(2x300)=15mA current would flo

12. Adirect potential difference (dc supply) is one that is 11. 0.32A
constant in direction (i.e. remains either positive or negative) 12. The circuit is now

13. If you were to touch the live wire you would receive work
an electric shock, which could be fatal. An exposed 13. Adding more res
live wire could also come into contact with something more paths for ti\
else, resulting in high currents which could start a fire. though these pa |

14. Connect the LED in series to a DC power supply and infinite (an infini.
resistor, and turn on the supply. Swap round the isn't there).
connections of the LED and repeat. 14. For easy identific:

15. You can choose which light/s you want on/off; you aren't make it clearer v
required to have all the lights on at any one time. Also, if much if you mix .
one bulb blows, the rest of the lights are still usable. . simply breaks the

16. A parallel circuit is made up of several series circuit=, ~ . the earth wire (v¢ A
joined together at intersections - 7 15 Acurrentis made .

17. There is only one path for the chnr” T & I which can only f«
through, and so it must p"' o ou"x ucn’f*eswtor current splits at «
therefore, every rosiii °i"e s the current depending on th:

16. A parallel circuit.

Challenge determine which

;- will still be on.

3. 1660 Qor 1.66 kQ

4. 45 mA

5. 22A

6. Blue

7. 0V

8. 3V

9.

The earth wire safely discharges the appliance from

any excess charge COPYRIGHT

10. 230V
11. 12500 PROTECTED
12. If thereis a fault in the appliance, any unwanted
charge can be safely discharged Wy
13. The larger the resistance of the variable resistor, ﬁe’i s
lower the potential difference across shE L g
meaning the lamp dims N o w

14. An alternating potentia’ i, i “‘x sone that reverses every E9
time perg o e ; _ween positive and negative) 09
15. This en! 1‘19%(\ che wires can't come loose and
fosy g -
come in\@#tact with each other EdUCQ'UOQ

16. The potential difference across components
connected in parallel is the same, so a measurement
can be reliably taken

17. An alternating current changes direction every time
period, i.e. it flips from positive to negative

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Physics: Topics 1-4



Topic 5 — Power and the National Grid

Fundamentals Extension

1. P=VI{or power = potential difference x current) 1. 500 kWh

2. P=1V=3.0x03=09W 2. 25hr

3. V=P/1=07/0.15=467V 2, 300C

4, E=Pt=100x45=4500Jo0r4.5ki o\ ; 66 mJ

5. P=1V=33x230=760W o = 5. 0.94)

6. E=Pt=(3+2)x120=600] = 6. 36C

7. 700 x 100 = 70 k) Wad\\ A 7. The decrease in p

8. 9.0x200=1800Jorl v o i is greater thant

9. Theydeg s th domestic levels step-up transfor.

10. The nai "‘3’@0 sa §ystem of cables and 8. V=(Pt)/Q=(3:
transfor.w king power stations to consumers 9. 5400sor1.5ho.

11. The higher the current, the more charges present, and, answer from Q5|
therefore (through E = Q V), the more energy in the system 10. 68C

12. It starts as electrical energy in the mains, before 11. E=Pt=(IV)t, a
being transferred to chemical energy in the battery E=(It)Vv=QV

13. The higher the potential difference, the more the charges 12. The step-up tran:
will want to flow, so more energy is present in the system the current decre

14. They increase the p.d. of the power which in turn The lower currep
decreases the current (P = | V must stay balanced). through heat los:
A smaller current means less wasted energy as heat. 13. R=14000 km x

P=12R = (1000 A}

Challenge Percentage loss

12V

64 Q

The 1200 W hairdryer

11.5} sy
167 mA 2
97 W ¢

25 ms o 70 W w

470 C A ) A" o

200 .

10. 110k 9
11. The kett\G®
12. 2MW

13. Electrical energy from the mains is transformed into
thermal energy in the water

WoONOU R WN R
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Topic 6 — Changes of State

Fundamentals

1. 0.65/2.3=0.283kg/ m?

2. 4/22=05kg/m?

3. Freezing

4. False (gases are less dense than solids, hence their o\
particles are further apart) o >

5. 2.5/8940=2.80 x 107 m? = w’

6.  Vernier calipers i A\

7. False {condensation is st i f"'%wf‘ransmons toa

o8t ;y .mg§

-

o9
Q{\iﬁ‘

=871kl / kg

24 900/ (3.1 x 340)=23.6°C

11. A change of state from a solid to a liquid

12. It stays the same

13. A scientific model used to describe a system as being
made of particles that interact via collisions
and potentials

14. Place the object into a tank of water with a known
volume. Then, measure the new volume of the water
and calculate the difference.

15. The conservation of mass says when a system changes
state (e.g. from a liquid to a gas), mass is conserved

16. Latent heat is the energy needed for a substance to
change state with no temperature change

17. Aliquid can evaporate at any temperature but only on
its surface, whereas a liquid can boil from anywheren
its volume but only beyond its boiling point 4 v

18. Melting is when a solid changes to - . - {id )\,jm«reaé'
sublimation is when a soli = e’gé; ©agas

24y

Challenge \Q

1. 560 kg NS

2. False (in 3™ iosed system the mass will always stay

constant)
3. 19Kk

4 Melting and boiling
5.  Stays constant

6. They move faster
7

8

9

20001 / kg °C
2.5kl / kg
. Adigital balance (compare before and after)

10. 7.00°C

11. 0.29kg

12. The heat loss from the beaker

13. Changes of state can be reversed, whereas chemical
changes cannot be reversed o

14. The total energy of the system held by the malic. »< o e
in the system q

15. Atthe melting point the gran’ us iorw raal, then it's
linear up until the kot . i where it is again horizontal

16. Theen AL\E Ul o A Lﬁe Sun needs to overcome
the late wﬁw of water before it changes state

17. The parti®es arrange into structures resulting in an
increase in density

18. Each particle is moving faster on average than in

other states, so particles collide more and,
therefore, are further apart

Extension

1. 43kg/m3

2. 9.16¢g

2 Boiling and conc ¢

»
|

o

10.
11.
12.
13.
14.

15.

16.

17.

18.

98.8¢g

Gas particles ma
5.4x10%kg / mi
False; it is storec
energy stays con:
26.7 kJ

32°C

39.7°C

Higher resolution
The particles mu:
potential energy
Internal energy «
potential energy
Evaporated waty!
condenses to for:
The particles of o
spaced out than |
easily, resulting |«
The steam relea::
transferring mot s
Latent heat is ne¢
Once this energy
remaining liquid | A
Measure the voli -
displacement m:

calculate the den
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Topic 7 — The Particle Model of a Gas

Fundamentals

1. False (gas particles are in constant random motion)
2. Speed increases

3. ltincreases
4

¢
:
:

False {it is dependent on the average kinetic energy . v
of the particles) i =

5. The faster the particles of a gas move. f‘v W 1e:57/
the gas has, and, therefore, tho b give i ,ﬁlperature

6. Gas partucles collide: 2 & f’;m,aéxertmg a small

fo .« »iewall. The force due to

is »:)bserved as pressure.

emperature of the gas inside the
balloon causes the pressure to increase. As the
rubber balloon is stretchy, the increase in pressure
will cause the balloon to expand.

8. False (temperature depends on the average kinetic
energy of particles, not maximum)

Challenge

1. Their average kinetic energy

2.  True (temperature and pressure for a gas are directly
proportional)

3.  True (the more tightly packed the gas particles are,
the higher the number of collisions, i.e. pressure)

4. The temperature increases

5.  For a fixed volume of gas, a decrease in pressure
means that a decrease in temperature has occurres ~

6. Ifthe kinetic energy of 50 % of particles incia ser g
the average kinetic energy —and th. < or ,
temperature — increases A4 . -

7. False {temperaturs cx, 3’ ‘tne average kinetic

cle o, nt volume)

Extension ’

1. True (more collisions means a large force exerted on
the container, resulting in higher pressures)

2. The lighter particles

It also decreases

4.  Each particle has less energy due to the lower
temperature; therefore, there are fewer collisions
with the container wall, resulting in the
lower pressure

w

5. The gasin balloon B has the same temperature as COPYRIGHT
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Topic 8 — Atoms and Isotopes

Fundamentals

1. 10fm

1x10%%m

In the nucleus

True {each electron and proton has equal and o\
opposite charge which cancels the other's effoct) >
5. Neutrons < | #

6. 16 o\

7. 12-6=6 . 2 e =
8 L
9

Rl

21%&

235 — S 2

12 4+ 17 R
10. Gold \G*
11. Isotopes
12. Negatively charged particles embedded in a sphere
of positive charge

13. An atom that has either lost or gained an electron to
become charged

14. Some a-particles were scattered at large angles, not
predicted by the plum pudding model

15. The electron will move closer to the nucleus, to a
lower energy level

Challenge

0.09 nm

1/10000

1.3x 10" m

2 .\ 4

22 o h J‘f) s

244 L.\

The mass number is 64 an~ *-v (5 2¢ 2.2ctfons

False {the discover’ 15~ pi _.oncame nine years

after tr@ TS ar * oo

. . ﬁ\jgﬁw lectrons

10. The prot®™

11. Electromagnetic radiation (accept photon)

12. Isotopes have a varying number of neutrons which
contribute a lot to the mass of an atom, but not to
its charge

13. Electrons are arranged in different energy levels
orbiting around the nucleus

14. A nucleus made up of positive protons and neutral
neutrons orbited by negative electrons in
orbital shells

15. The nucleus of the atom was heavier and like-
charged compared to the a-particles, so some
were reflected

16. The repeatable Geiger—Marsden experiment showrd ~
that the majority of the mass of an atom is { W e
concentrated at the atom's centre -t 8 L
positively charged G0 o

W

O NOUEWNR

v’y -

Extension

1.
2.

13.

14.

15.

Electromagnetic :
True (the majori:
concentrated at |
2

3

The neutron

The number of o
They agreed wit:
True (conservatic
The electron an¢
3

To verify theirre.
results are reliak
He theorised ele.
based on their e:
An electron orbii|
energy and jump.
Later experimen
subdivided into ¢
The nucleus is st
has the least cha:
the least
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Topic 9 — Atoms and Nuclear Radiation

Fundamentals
1. +2
2. -1
3. 1m
4.  Unlimited o\
5. Becquerel, Bg oY
6.  Short penetration depth / high ionisirg o !
7. 8-(1)=9 Wad\\ A
8. Neutronradiation v o i
9. Bt mass so they have the
10.
11. Random/unpredictable
12. False (B radiation has an extremely small mass so
doesn't affect the mass of the nucleus)
13. High-energy electromagnetic (EM) radiation
14. When a substance is exposed or subjected to the
unwanted presence of radioactive atoms
15. The activity of a radioactive substance is the rate at
which its radioactive nuclei decay
16. Its count rate is halved because there is now half the
number of unstable nuclei that can decay
17. a-particles wouldn't be able to penetrate the metal;
therefore, a detector wouldn't be able to tell
whether the metal thickness was varying
Challenge e ¢
1. Unstable nuclei { v
2. 1.9x108/s 00 0 '
3. Helium AOANY -
4. 3years A 4"
5. aradia i 1ot irradiation
6. The lea! )8 )
7. X=9ana%=4
8. X=1ldandY=7
9. 92
10. 234
11. False (it is the time it takes for half a radioactive

sample to decay; the decay of a single nucleus is
unpredictable)

12. 0.25kg

13. To reduce the risk of radioactive contamination / to
reduce the amount of irradiation on their bodies

14. It monitors the count rate of radioactive substances

15. No type of nuclear radiation (except neutrons, but
they are harmless) can penetrate lead

16. Gamma radiation because it can easily pass throush, ~
the skin and has no charge, so it's unlikelv t { y
ionise anything e .\

17. Irradiation is when a subst .« s ?;n \‘jwcté’cﬂi to
nuclear radiation ¢« "1 di uctive substance

W

4

Extension

1. 0.0313g

2. 0.125kg

2% 2

)

5. aradiation

6. 239

7. True (the activity
each half-life)

8. Anelectron

9. vy radiation

10. A proton

11. 3

12. Nuclear radiatio:
depending on the

13. Naturally occurri
half-lives quickly !

14. The half-life of a
of billions of dec.
is lost

15. So other scientis.
better understai

16. The relative chai:
the nucleus stay:
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