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Teacher’s Introduction

For the AS and A Level Year 1 Physics course, the AQA exam board includes strong emphasis on multiple-choice
questioning which is assessed in Section C of Paper 2. The assessment marks awarded for the multiple-choice
section are 30 marks out of an available 70 marks for the whole of Paper 2.

Physics students sometimes find the multiple-choice questions testing, the format of the questions often challenges
how complete the students’ understanding is of the course and requires quick and accurate problem solving to
complete all the questions in the time given. This multiple-choice bank resource has been designed with the
intention of providing students with the opportunity to review their multiple-choice skills and to practise and
familiarise themselves with the questioning format with an extensive spread of multiple-choice questions from
sections 1 to 5 of the AS and Year 1 A Level courses.

The resource is split into two sections:
Remember!

Section One: Multiple-choice Question Bank 1 A|WaYS check thg exam bgard
This section includes 100 multiple-choice questions that span each topic TNebSI'Fe for new information,
making up the AS and Year 1 A Level course. The questions mimic the exam |nc|u.d.|ng Fhanges to the
style of the AQA exam board and reflect the depth, difficulty and format of the specification and s.ample
questions the student will face in their upcoming exam. assessment material.

A mark scheme is provided at the end of the resource, which includes the answers along with worked solutions.
The step-by-step solutions, and additional commentary to accompany them, give students an opportunity to
identify the areas that still need improvement, and also to see where any mistakes were made and correct
themselves for next time.

Section Two: Multiple-choice Question Bank 2

This section includes another 100 multiple-choice questions that similarly span each topic that makes up the AS
and Year 1 A Level course. The questions deliberately mimic those presented to the student in Section 1; this has
been done so that, after working through the worked solutions of Section 1, students can complete another set of
questions and directly compare their attempts. The format allows students to correct their mistakes from Section 1,
identify areas where they have improved their understanding and highlight areas that still require further work.

A mark scheme for Section 2 is also provided at the end of the resource. The mark scheme does not include
worked solutions.

This is followed by:

e  The Mark Scheme for Multiple-choice Question Bank 1 which provides a mark scheme with step-by-step
solutions and additional accompanying commentary that gives students an explanation for the given solution.
¢ The Mark Scheme for Multiple-choice Question Bank 2 which provides the answer to each question but
does not provide step-by-step solutions.
August 2016

Update v1.1, 12 September 2017
e p.21,q.14and p. 95, q. 9 - ms™ corrected to ms

Update v1.2, 30 October 2024
e  Wording of questions improved for p.7 q.4, p. 16 q. 18, p. 85 q. 13, p. 93 q. 3and p. 97 q. 15
e Answers corrected for pp. 57-58 q. 18, pp. 76-77 q. 14, p. 93 q. 3 and p. 103 q. 14

Free Updates! I-

Register your email address to receive any future free updates* made to this resource or other

Physics resources your school has purchased, and details of any promotions for your subject.
* resulting from minor specification changes, suggestions from teachers
and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates
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Student’s Introduction

Aim:

The pack is designed to help you practise your multiple-choice questions ai
solutions, allow you to build effective strategies for Completing these quest
questions now make up 30 of 70 marks on AS and Ay >l Year 1 Physics I
pack aims to provide you with the tools to o {rg} w ,fl , tackle your upcomir
Structure: it ;, ”’j .
The pack is cgaapr’. ,{.j ’fm*‘éectwns Each section contains 100 multiple
'{199 w level of the questions you will see in your exam. The 100
cover all fiva®ics that make up the AS and A Level Year 1 Physics cours¢
¢ Topic 1: Use of SI Units and their Prefixes

* Topic 2: Particles and Radiation

e Topic 3: Waves

* Topic 4: Mechanics and Materials

e Topic 5: Electricity

s

After the questions there are two sections of answers. The answers to Secti
solutions and additional commentary that indicates where you where you
indication on how the problem should have been approached. This will all
mistakes and develop strategies on how to tackle future questions. The an:
provide any worked solutions.

How to use this pack: "L

*  You should first Lomplete ths *s* (asin Section 1.

* After youhave comr’ . “”,; qaestlons you can then proceed by self-t
agaiNSt W A ’Dwers and Commentary given in the answers se.

3

9

' ia\aco“‘ 4
where Y& went wrong, before contmumg with Section 2.

e After completing Section 2 you can proceed by self-marking your solu!
section. Additionally you can compare your answers to those obtainet

whether you have improved your skills and identify areas that still net

COPYRIGHT
PROTECTED

’ » . N ‘9
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Section One: Multiple-Choice Questio
Topic 1: Use of SI Units and their Pref

1. Which of the following forms represents the quantity 5360 Q ?

:

A 536 MQ W o\4'
("
B 53.6n( o .
n Wadl y A
C 536kQ eP e

y )
2

D

2. What are the SI base units for temperature?
A K

B °F

C °C

D °R

o { w " ”
4. What are the SI base units for time?
A Minutes
B Seconds
C Hours COPYRIGHT
D Milliseconds PROTECTED

.J, : -

5. Which of the following represents 2 « - Af i..xbt’eifnaar d form?
A 02x10°A W a\\¥Y A0

Y .‘,\w‘ ':w T ) E9

a9

Education

B
C
D
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10.

Which of the following statements is true?

A Systematic errors cause repeated measurements to alter from their {
varying amounts.

B A source of systematic error can be temperature changes in the exp
surroundings. -

4 w
. . vy Ay .
C Systematic errors can be more eacil 7 i fél} “éd and eliminated from

random errors. setl D | 3
i L
D A source of rz1 & «. -G 'can be uncalibrated apparatus.
] Mg s
) s

o3
v Q_dai‘ﬁ

Which o®the following statements is true?

A Precision is a term used to describe the relationship between a mea:
its true value.

B Precision and accuracy are both terms that indicate how close a me:
to its true value.

C Accuracy is a term used to discuss the relationship between a set of
measurements.

D Itis possible for a measurement to have both low accuracy and hig!

A student obtains the values 7=02+0.1 A and P4 R2.3+0.2Q in an

B L

The voltage is found using V' = IR . "V a. fﬁ‘;f;llcw‘i)/éltage?

A 046+587V Wah\ A

§ e
.v’

B
C
D

046+0.19V

Which of the following is a valid estimate for the mass of an average

A 120-130kg
40-60 kg
C 70-80 kg
D 140-150 kg
A measurement is repeatable if: =) 5

&
A The experiment is redor. = y « " Criginal experimenter using the sat
apparatus and *>x - 1w ~ssult is achieved.

cit on¢ method can be replicated by the same or another ex

same result is achieved.

D The experiment can be redone using the same method but different
the same results are achieved.
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11. A student obtains the value F =460+1 N for the force.

What is the percentage uncertainty of the value for force?

A 0.002%
B 460% 5
>\ a4
C 02% o ¥l
s ol
D 1% -\ " Ad

L MM
L 2 ’:ﬂmﬁ’"

1

-

4

) ! d
.ved ST units for velocity, given v=—7?
1

13. What is the value E =45 eV converted into joules?

A 72x107%7]
B 28x10°7J

C 72x10"7J -9

14.

200 000 J

33000 ]

B
C
D

2000 000]

15. Which of the following is an accurate estimate of the order of magnitu

head? COPYRIGHT

A x10°m’ PROTECTED

B x10°m’ gl

L ’ \ RS B .
L A 09

Education
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16.

17.

18.

19.

20.

A student obtains the values Q=5.2+0.1C and E =50+5] in acirc

The emf of the cell used is the experiment is found using € = —.

What is the em{?
A 96+119V f‘ﬁj«w;i
B 96+1.1V - »
M{»J’W y A
C 9608V &> s>
y .
,ngw
D

Which of the following units are not equivalent to 1 joule (J)?

A kgm’s’

Nm

B
C Ws
D CV'

Which of the following is the SI base unit for current?

A A P

B
C
D

A space shuttle can travel 700 metres in 0.09 seconds when at maximu

What is the maximum speed of a space shuttle in kms™ ?

A 780 kms’
B 78 kms’
COPYRIGHT
-1
7.8 kms PROTECTED
D 7800 kms .
o J,’ J°
Which of the following gy ) ;mf ‘éqhivalent to J? i 9
ey i
a ee)

Education
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Topic 2: Particles and Radiation

1. Which of the following statements is true?

A The mass of an electron is greater than the mass of a proton and the

B The charge of an electron and a proton are =~ u ind opposite.
{w; i w} . -
C The charge of a neutron is ear .*+ e wiarge of a proton.
Y ol 1 ) y A
D The massof an - - . i ‘ ess than the mass of a proton but greater
y y e

3. [ decay can be represented by the following equation:
BC o UN+ Je+Y

W

Which of the following are the correct missing val. for X and Y?

4

A X=7;Y=v, RN %4
B X=7;Y=v_e ) , g

c :

D

4. The antiparticles of the proton and electron and their charges are provi

Proton
Antiparticle antiproton
Charge of Antiparticle Y
COPYRIGHT

Which of the following are the correct missing values for X and Y? PROTECTED
A X-=antielectron; Y=-¢ g0 &

- & o o
B X=positron; Y= +e¢ r &
C X=antielectron- " e ,» X f9
D Ag

Education
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5. Which of the following values represents the energy of a photon with f1
A 14x10™"J

B 32x10" ]

C 32x107*)J

D 34x10°1] |

CYE *
- & =4
6. Which of the following ii» s L alilte four fundamental interactions’

Y 2 A g = B

A ‘B
S

B e

C Radioactive

D Electromagnetic

7. Which of the following statements is not true?

A Down and up are both names of quarks.

B Mesons and baryons are both hadrons.

C Baryons are made up of three quarks and mesons are made up of tv
D

Strange particles are quarks and are prodlif“e ) ;ough strong inter.

C
i
§
-

8. Light with frequency 2.2 &7 I & incident on the surface of zinc, wi

4.3 eV. Thephoteo ~ :ig,:-ftéét causes photoelectrons to be emitted frot

Q&
o9
QQ{sﬁf‘

Calcula\Gg@® maximum kinetic energy of the photoelectrons emitted fr¢

A 1.2x107°]
B 431
C 25x107™"°7
D 4.31]
COPYRIGHT
9. An electron de-excites from an excited energy state £ = —0.90 eV to alowet PROTECTED

What is the frequency of the photon emitted 75" ~el ctron transitions
-

A 9.10x10” Hz ;

1.45x10" Hz

4

4

el i9
b J : ¢ s i 09

B
C
D .
Education
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10. Which of the following statements is not true?

A

B

C

D

11.
A

12. A high-energy gamma ray has energy 100 G °

All quarks have a charge of +% and all antiquarks have a charge

1
All quarks have a baryon number of + 3

e 1
Baryon number is a conserved ¢ nt fx;_, il

i 1 -

s

-~ &

o - 1
All antiquarks 5 - ¢ o czyon number of -3

Isotopes are nuclei of the same element with the same nucleon nut
atomic number.

Isotopes are nuclei of the same element with the same number of ¢
number of neutrons.

*Li and ‘He are examples of isotopes of each other.

For nuclei of the same element to be referred to as isotopes they nu
nucleon number and atomic number.

e
W
&

What is the wavelength of = 1 | _ay of 100 GeV?

A

C

D

G w
é - <
W e

1.24x10"7 m

7.24x10* m

13. Which of the following statements is true?

A

The threshold frequency is the maximum frequency of light incide
cause electron emission from the surface.

The rate of emission of electrons from the surfac? of a metal can be
the metal to incident light for a longer *ir « + cricd.
- S

Light of frequency below the = o ‘,olu“fjre\cwluency can increase the
emitted per second ™~ ﬁ(;fx 1.21isity of the light is increased.

L L

. - <ential causes the maximum kinetic energy of an ¢

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions Page 9 of 105
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14.

15.

16.

The muon decay can be represented by the following decay equation:
- X+ Z +Y

What are the missing values for X and Y?

A X=e';Y=v,

B X=c¢;Y=v, O\ e

o\

S
-1 -
. ,m"j
14 4
£ s

C X=e;Y=v,

An electron and positron meet and annihilation occurs.
What is the minimum energy of each photon produced during annihil,

Note: L is the rest energy of the electron.

A E,
B 2F,
CcC 1
—E
2 g
D 4E, a
e )»" v \ = -o"y) . "‘
sl fental forces and their force carriers is given belt
Fundamental force Force carrie
Electromagnetic force X
Y W bosor
Z pion

What are the missing values for X, Y and Z?

A X-=kaon; Y = Strong nuclear force; Z = Weak nuclear force
X = photon; Y = Weak nuclear force; Z = Strong nuclear force

X = kaon; Y = Weak nuclear force; Z =f Ty
g

o N w

X = photon; Y = Gravitv: 7.« s5t1 ), b.wnuéiear force

v’y -

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions Page 10 of 105
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17.

18.

19.

20.

The decay of the neutron is represented by the decay equation:

n—X+Y+v,
What are the missing values for X and Y?
A X=p;Y=¢"

T Ve oY
B X—vﬂ,Y—c & =4

Which of the following statements is not true?

A Electrons can cause ionisation when they collide with gas in a fluo

Alpha, beta and gamma radiation cause ionisation when they colli

B
C Anionis produced from adding or removing an electron from an
D

Anion is a charged atom with the same number of electrons and p

Which of the following statements is not true?

A Strong nuclear force is the force that holds r- . [ together in stabl¢

'y - L . .
B Strong nuclear force compens~t = o1 b eiectromagnetic repulsicl

in the nucleus. ~a\\ A«
C Stropgnu-"~ ) cerias a different effect between a proton and a ¢
LA\ t o protons.
< ﬁ\ﬁﬁ"‘{sa
D Therange of the strong nuclear force is 3-4 fm.

A photon has energy 1.8x107" J.

What will the wavelength of the photon be with this energy?

A 25%x10° m

B 82x10” m COPYRIGHT
PROTECTED

C 1.1x10°m

D 12x10" m fffjg

L ’ \ RS B .
L A 09

Education
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Topic 3: Waves

1. Which of the following statements is true?

4,

A Phase difference can be measured in radians but not in degrees.

B Amplitude of a wave is the distance from -~ o its correspondin
e 2 | ] e
C If the frequency of a wave is i<+ »a w period of the wave will 4
Y o g ¢
D The wavelengtl £~ 1 .- ~1s the distance of one complete cycle.
y .
: L A

e
s

o3
et

Which & following is not an example of a transverse wave?

A Sound

B Electromagnetic
C Wave on a string
D

Light

A transverse wave is travelling with a frequency of f =5.6 Hz and ha:

What is the wave speed of the wave?

-1
A 45ms
i
B 0.04ms’ >
- - .\f) >
7ms” ¥

Which of the following statements is not true?

A If a wave is plane-polarised then it is only oscillating in one directic

B Plane of polarisation for an electromagnetic wave is the plane in wh
oscillates.

C To plane-polarise light you need two polarising filters at right angl¢

D The intensity of light passing through polarising filters can be altert
relative to one another.

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions Page 12 of 105
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5. A string fixed at both ends forms a stationary wave.
The length of the string is 1.2 m.

What is the wavelength of the first harmonic?

A 06m
B 24m . 4 ;
g (1
C 12m - & =4
D 48m ” {.».f”’ Y A .
14" ,Nﬁr’!ww

-

s

2
M\ e is created with a string of length 53 cm which has ni

The string is fixed between two points creating tension of 0.2 N in the &
What is the harmonic frequency?

A 18.8Hz

42 Hz

B
C 0.04Hz
D

0.2 Hz

7. Which of the following statements is not true”?..
(i is the angle of incidence and r is thv ai q]ﬂ J'refractxon)

-

A The refractive index of x5 5 wode is the ratio of the speed of light |
the speed of Ly ¢ (. a2 stbstance.

o0 “’[1 v¢ index of a substance is the ratio of sini to sinr.

C Ifthe angle of incidence was increased it would increase the refracti
substance.

D The refractive index ratio can also be referred to as Snell’s law.

8. The refractive index of air is approximately 1 and the refractive index ¢

Light travels from air into a diamond at an angle of incidence of 37.0°. COPYRIGHT
What is the angle of refraction of the light ray in the diamond? PROTECTED
A 53.0°

B 37.0° ) o)

- .,ymﬁifff“” ig

D

5 . 09
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9. Which of the following statements is not true?

A
B

If i > critical angle, then total internal reflection will always occur.

If i = critical angle and the incident substance has a larger refractive
r=90°.

If i <critical angle and the incident substance ha - a larger refractive

& . VV} ‘

o N .

* succaance has a larger refractive

s

there will be partial reflection.
If i = critical angle and the inc '~

there will be partial = f ach v s "

L 2 ’; i

L™

S following statements is true?

o

greater refractive index than the core.

A narrow core in an optical fibre prevents modal dispersion.

Modal dispersion refers to pulse dispersion caused by using white
monochromatic light.

Material dispersion refers to lengthening of a light pulse due to the
different speeds down the optical fibre.

11. A monochromatic light source is diffracted through a diffraction gratit
d=307pum. ’

B L

The 4 order beam is observed at ar 2 g~ : o° from the zero order b

What is the wavelength » m;"zf t Lsed in this experiment?

W

12. Young’s double slit experiment is used to create an interference patter:

The experiment uses light with wavelength 4 =720 nm.

The separation between the fringes on the screen is 20 cm and the slit-

What is the slit spacing s ?

A 79x10°m f,\f"

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions Page 14 of 105
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13. Which of the following statements is not true?

A Bright fringes are formed due to interference of light rays that arri:
another.

B Dark fringes are formed due to interference of light rays that arriv¢

other. ]
wC}E. *

C If the slit spacing decreased, the fi'ng ® j}l._ﬁa‘tion of the interferery

. g v S

increase. P\ \ P A
D The two slits = A i =3 sdouble-slit experiment act as coherent sat

1 W_’g W
Q &

o3
26\3&9‘*“‘"

14. Which ®¥the following statements is true?

A Reflection refers to the change in a wave’s speed and wavelength ¢
boundary.

B Refraction is the effect of the angle of incidence being equal to ang
surface of the boundary.

C Diffraction arises when waves spread round an obstacle or throug!

D The shorter the wavelength of a wave, the more the waves will dif

15. The distance between two points A and B on a transverse wave is 42 ¢i
The wavelength of the transverse wave ic 2/ 5 ’

What is the phase difference *.1 (@ . 1. between A and B?
i a

A 044 PeY

B
C
D

16. Which of the following statements is not true?

A The frequency of a wave is the number of cycles of oscillation per ¢

B The displacement is half the distance from a crest to the correspori COPYRIGHT
PROTECTED

C The frequency of a wave can be defined as the number of complet¢
per second.

¥ 3

5 -
D The period is the time for one > ~>le “wave to pass a fixed point.

R

N v 09

Education
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17. A stationary wave is created in a string fixed at either end.

The frequency of the first harmonic is f; = 2_CL .

What is the frequency of the second harmonic?

A 2f

18. A light ray enters a block at an angle of 37° and is refracted inside the |
What is the refractive index of the block?

A 0.65

B 1.5
C 13
D 076

19. Which of the following statements is not «a ? |

e
&

A Light froma fﬂamen:g lﬁf 51 c A ,;priséél of a range of wavelengths

Vapour lar-v v+ «d .ce light with one predominant colour.
@ S

B
C LNfaht has light that is highly monochromatic.
D

o

Laser beam light can permanently damage your retina if looked at
the light has first been reflected.

20. The period of a wave on a string is 1 minute.

What is the frequency of the wave?

A TH COPYRIGHT
B 0.02Hz PROTECTED
C 60Hz o\
D 001 Hz Wa Yol

el i9
s 2 ag
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Topic 4: Mechanics and Materials

1. Which of the following quantities is not a scalar?

A Mass
B Energy “ ‘
- W ‘W ]! o
. = 4
C Displacement = D
Y ol 4 ) y A
D Speed V) <" A

' =
) .

2. Which W9following statements is not true?

s

A A scalar is defined by both magnitude and direction.

B Force and weight are both vectors.
C A vector is defined by both magnitude and direction.
D

Acceleration is a vector and time is a scalar.

3. Two forces act at right angles to each other:

L = ; y’) i .
oA\ F,=40.01

F =250N

Which of the following rows gives the correct magnitude and direction

A

COPYRIGHT
B 7 PROTECTED
C .
D oY >

. | s m") B
4’ o W E
e i e
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4. A coffee mug is at rest on the surface of a table.

S
Ao
f'l‘{{gg;ﬁ:‘ﬁw
o ) ” &
w*ﬁjw»'“‘j/

2 ’:wﬂrf

A
W

Which of the following statements is true for the forces S and W?

A S<W
B S>W
C S<Ww
D §S=W

5. An engineer turns a spanner with a force of 140 N
g )
The engineer’s hand is 390 mm from tt» | Vr\ " e
What is the moment of the ‘o> v ac the pivot?
A4

A

O N w

COPYRIGHT
PROTECTED
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6.

8.

Which of the following statements is true?
The principle of moments states that for a body in equilibrium:

A The sum of the clockwise moments is equal to half the sum of the ai
moments.

B The sum of the clockwise moments is equ='.t ~ w ‘ce the sum of the
< | : -
moments. 9 " &
i

& ,.é
C The sum of the clockw’ »1 ()...ats is equal to the sum of the anticl¢
1 1y
~ )ckwise moments is equal to four times the sum ¢

Supports are being built during the construction of a house.

The supports are in equilibrium:

wn

Wl Yl’ \.» v WZ

i R N
. w. ¥
W

p FOL e w,sgs’c’éﬂ’éments is true for the supports to be in equil

B Wd =-Wy,
W.d
C m_ 271
d,
d
D dl h
W,

Which of the following statements is not true?

A The displacement of an object can be ¢ ete ’Qud by the area under

-

B The acceleration of ar roje t .pé determined using the gradient ¢
graph. A 47

&8 é'f

C -.‘09: ity-of an object can be determined using the gradient of a ¢

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions Page 19 of 105
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9. A cyclist sets off at 2.1 ms”.

The cyclist travels for 5 minutes and reaches 4.9 ms™.

What is the acceleration of the cyclist?

A 0.02ms’ ;
5N
B 0.56ms™ ~{J%
. ’ o
C 0.0lms EL\® )
i S L
D l4ms’ T4 4"
10. Which 0@ following rows identifies three graphs related to the same
S v
‘0 4
A
v
N
I ))w J(‘T
> ot
v
C
t S ot
s v COPYRIGHT
T / PROTECTED
D i N
e
N\ l""j V i
OB S ig

) ag
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11. A ball is projected horizontally off a cliff.

What will the height of the ball be after 2.20 seconds? Assume air resi:

A

12.

10.8 m
-23.7m ;
5N
-10.8 m ~{J%
4 i
23.7m A\ L

The horizontal motion and vertical motion of a projectile are depe:

The horizontal velocity of a projectile is constant if air resistance is

A ball projected horizontally and a ball dropped vertically will rea
same time if air resistance is negligible.

13. Which of the following statements is not true?

A

Newton'’s first law states that if no external force is applied to an ¢!
rest or continue travelling at a constant velocit:

& 'f) e
An object will experience acceleratio 1t < speed remains constant
changes. e Tl
i : ’ & y" )
If a student pr 7 vvud with a force of 150 N, the wall will push

Ngfc« . 1. Opposite direction.

Wied force is proportional to the velocity of the object.

14. A skydiver opens her parachute in the last stage of her jump and creat

The skydiver has mass m = 65 kg and accelerates towards the ground

What is the value for the drag force created by the parachute?

A

B
C
D

39N
640 N
600 N
~600 N (o™

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions Page 21 of 105

COPYRIGHT
PROTECTED

ig

a9

Education




15.

16.

17.

A footballer kicks a 430 g football.

The football was travelling at 21 ms™ before being kicked. After bein:

footballer’s foot at 29 ms™.

What is the value for the impulse of the force on the football?

:

o
A 34NS ?’mifwj"‘ -
3 & ! o
B 34x10" Ns ()"
2 ’;,ﬂr"’rww
C Po °

A 0.50 kg ball is dropped from a 10.0 m building,.
What will the kinetic energy of the ball be 2.00 m above the ground?

39.2]

9.80]

58.8]

o 0 = »

490]
An object has a density p =m / Vm \® b

What is the volume of ~ . aie. (% ,ctf’t”Wi’[h amass of 2m and with the ¢

A
B
cC Vv
D 1
\%
COPYRIGHT
PROTECTED
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18. The graph below shows how the tensile stress of a material varies wit!

Tensile stress

o Tensile strain

How can you determine the Young modulus from the graph?

A The y-intercept of the graph
The area under the graph

B
C The gradient of the straight line section of the graph
D

Any x-coordinate on the curve

19. A force of 56.0 N is applied to an elastic band in order to stretch it by 0

What is the value of the energy stored in the ... « and?

e
-
&
-

A 0.001] Y

B
C
D

20. The period of a wave on a string is 3 minutes.

What is the frequency of the wave?

A 03Hz

B 0.003 Hz COPYRIGHT
PROTECTED

C 180 Hz

D 0.006 Hz o )

L ’ \ RS B .
L A 09
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Topic 5: Electricity

1. Which of the following statements is true?

A Electric current is the rate of flow of charge.

B Potential difference is the work done per »»~i . e.

W 2 | ] e
C The resistance of an electrical v is «fe ratio of voltage to charge
D

e fﬁj,w e 'M’jr’ i
Charge is the re*i ) s utance to voltage.
; o
N

s

£ asures 5.0 A of current flowing through an electrical circu

What is the charge flow in the circuit?

A 100C

2500 C

B
C 0.01C
D

50C

3. The charge flow through a cell is measured to be 24 C.
How many electrons have passed through the cell?
A 1.5x10% o YT

6.7x107 e\

4. A filament bulb is connected in series with a cell. The bulb does 40.0] ¢
flows through it.

What is the potential difference across the bulb?

A 12V
B 120V
COPYRIGHT
c ooy PROTECTED
D 133V
g ;ﬁ’"‘ J°
5. Which of the following statemoaisi at true?

A A filament bult e @w\mple 6f an ohmic conductor. E9
B Ol@imaw j,xmes"'jd{at the resistance of a component is equal to the 1 09

diftXEge#® across the component and the current flowing through it Ed ucation

C Ohm’s law states that the potential difference across a conductor is
current through it, if the temperature of the conductor remains con¢

D Ohmic conductors are components that obey Ohm’s law.
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6. A wire of cross-sectional area A and length L and resistance R.

A second wire with a cross-sectional area of 4A and length 2L is found |
same resistance.

What is the resistivity of the second wire? i

>\ a4
A 2p oY
o - ] s

B 7Y o wmx’/“

g ”T,J:;,ﬁ»"’rw

S
C .
D

7. Which of the following statements is not true?

A When a device is displaying superconductivity it has no resistance.

B Superconductors can be used to make high-power electromagnets ¢
strong magnetic fields.

C A superconductor is a device made of a material that has zero resis!

D Superconductivity is the property of a material indicating that any {
above its critical temperature will result in tho . terial having zero

N o -

S
W

8. Three 16.5 Q resistors are coy.w « e 1 parallel.

What is the tofa’ r = “ h.cof the parallel circuit?
a e

COPYRIGHT
PROTECTED

1 & g . | 4 .
A4 A 19
. . 09
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9. A junction in an electrical circuit is demonstrated below:

Which of the following rows correctly identifies the direction and value

\

A
: \
‘ \
g
D o

G

-

&

e

. “‘y’) i .
10. A kettle is fitted v -4~ ¢ rivoung element to heat the water inside it.

What is the rate of heat transfer to the water in the kettle?

A

B
C
D

2.00 mW
225 W
338 W

67.0 W
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11. A student completes an experiment to determine the internal resistanc

The student plots a graph of potential difference across the cell againsi
the cell:

ViV
\ f.m’j“’i
= v
wf'ﬁjww‘“’j“
;y:;,ﬂrfw

I/A

Which of the following rows correctly identifies how to determine the
of the cell from the graph?

Internal resistance
A gradient
B y-intercept
|

¢ gradient

N
D © Oy faercept

e

12,

What is the terminal potential difference of the cell?

A 544V
B 120V
C 0.800V

D 118V

13. Which of the following statements is not true?
A When the temperature of a thermistc i ,1;': fa;és,‘"the resistance of {

)y‘ . - v
B When the intensity of 2. 1 * fieident on an LDR increases, the i«
decreases. A4 A

C dehsﬁty of the light incident on an LDR decreases, the ¢
9 c .DR decreases.
D When the temperature of a thermistor increases, the potential diffe

thermistor decreases.
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14. A

potential divider is set up as below:

.00V D Ry = 3.20 k(.

)t ,,,D R, = 2.10 kO

!,,.f’” f;,j”'w‘

e i

. e e
What is the po'~ia. 't fierence across R, ?
. b

B
C
D

15. Which of the following statements is not true?

A

16. A

The potential difference across each component connected in seri¢:
terminal potential difference across the cell of the circuit.

The total resistance in a series circuit is the sum »f all the resistan«:
connected in series. P\ 4

The current in a series circi'i’ac « . sawne at all points in the circuit
4 e y’) ,v

The tatal rexio = € e two resistors in a parallel circuit is equal to -

2.2 kQ resistor is connected in series with a cell. The potential differen

What is the rate of energy transfer through the resistor?

A

B
C
D

17. Which of the following statements is ne* tr 1e

14 W
0.01W

250 W

2.50x10° W

s 00
L " 4
-

In an insulator each elect. v © s ~artected to an atom and fixed to the
ey T )
Electiga th o -« niected to atoms in a metallic conductor are th

temperature.

Most electrons within a metallic conductor are connected to atoms
delocalised.

AS/AlLe
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18. A student plots graphs of current against potential difference for three ¢

1 2
/A I/A
5]
o8
. ?M«j/ -
i {; J‘:”fﬂ -7 VIV |
~ -
N

Which of the following rows correctly identifies the electrical compone:

above?
1 2
A Thermistor Diode
B Lamp Thermistor
C Diode Lamp
D Thermistor Lamp

N o -

19. Which of the following statement- i » ot i't‘,:er"“; J

A A metal has a pocii~ “ten perature coefficient as its resistance inct
. A A7 -

incregse.

Q .

. y_‘stance of a thermistor decreases non-linearly with increas¢

C Semiconductors have a negative temperature coefficient.

D The charge carriers in a conductor travel through the conductor w
potential difference is applied across the conductor.

20. The power output of a filament lamp is 0.15 kW. The current flowing

COPYRIGHT

What is the potential difference across the lamp when there is current

A 38V PROTECTED
B 004V )

C 600V AW IV

D w ) »:: ' A 19

i . 09
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Answers to Multiple-Choice Questiorn
Topic 1: Use of SI Units and their Pref

Question 1

Fahrenheit can be s d'a

Kelvin is the SI base unit for o+ ca f
y .

M ='mega’' = x10° Mistak /G . \’;e ased x10 as the orc

A 536x10° O v o dosts true order of magnitude >
e ) .
=5360000 ”l{ Y A
\a.10' = X107 Mistake: You have used X107 as the or¢

B > ij 10° O instead of its true order of magnitude

=0.00000000536 Q2

k ='kilo' = x10’
C 5.36x10° Q

=5360 Q

¢ ="'centi'=x102 Mistake: You have used X10 as the or¢
D 536x1072 Q instead of its true order of magnitude

=0.0536 Q)

« Lt for temperature but it is not the SI bas

S|lO|w|>

(115 ¥ i.edasaunit for temperature but it is not the SI base 1

Question 3

_m You have correctly determined the unii:
pP= V Mistake: You have not determined the ¢
Units You have not converted mass into its S|
A m=gandV =m Both mass and volume quantities need |
g determine the derived base units for d¢
]
p=gm
_m You have 7 a1 1 1y etermined the units
72 Mok ’:““;g)wﬁd{fe not determined the ¢
#© ) buhave not converted volume into its
»‘" " )
B

Both mass and volume quantities need |
determine the derived base units for d.
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m You have correctly determined the units for density.

p= V Mistake: You have not determined the ¢

. You have converted neither mass nor v
Units:

cm’ into m® and g into kg.

_ — 3

m=gandV =cm
g Both mass and volume quantities need |

3 determine the derived base units for d¢

Question 4

S|lO|w|>

Milliseconds are units that can be used for time, but are not the SI b.

Question 5

k ='kilo'=x10’ Mistake: You have used X107 as the or

A 02x10°A=02 kA instead of it~ o der of magnitude
w106 el S , 3. &

p="micro'=x10" . N ke: You have used X10 " as the or

B 02x10CA- () ”j.}_\f Al instead of its true order of magnitude X
L < 4
Teo Riia=x10"

C

U.2x107A=0.2 mA

M= Mega'= x10° Mistake: You have used X10~ as the or
D

instead of its true order of magnitude >

0.2x10°A= 0.2 MA

Question 6

Systematic errors do cause repeated measurements to alter from thei

A
the same amount.

B Temperature changes in the experiment’s surroundings are a source o
that cannot be foreseen.
True. me &

. - S cl s

c Systematic errors can be foresce © aa >vustially to do with inaccurat
uncalibrated appare}t';_" 0 ie 50 of experimental equipment wherea
external factere - 1 T v ot be foreseen.

D ib « ¢ apparatus will cause repeated measurements to deviate

) same amount and is therefore a source of systematic error.
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A % | Accuracy is a term used to describe the relationship between a meas:.

% | Only accuracy is a term used to describe how close a measured valug

C % | Precision is a term used to discuss the relationship between a set of

% uncertainty in [ = %x 100 =50%

A measurement can be described as beinc .+ at ‘rom its true value |
proximity to the rest of the reprrid ne }v."_a"ements (high precision).

Question 8

Mistake: Yi
percentage
uncertainty

The equatic:

% uncertai

o 2
A o uncertainty in R = O—><1OO =8.7%
2.3 Therefore to
% uncertainty in V = (50+8.7) =58.7% Pefcentf‘ge L
V=046+58.7V “r‘ce”'j;“tY ?
0 Ul
Aa =
|
V=IR Mistake: Yo
V=02x23=0.46 uncertaintie
01 should have
% uncertainty in / = 0—'2>< 100=50% .. another.
o . . 072 » 'S? B The rule fox
o uncertainty in R 2 ; )_3 \ 1 0=8.7% quantities a1
ognc e n = (50-8.7) = 41.3% Ifc=Ag
\Q X i _ +
M 46 +41.3V C=(Atq)
> C =(AXB)
B x Additionally

from percen
absolute v

The equatic:

% uncerta. |

Therefore t;
percentage

- S uncertainty |
,‘ % un
> Aa =
|
T
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V=IR
V=0.2%x23=0.46

% uncertainty in [ = %x 100 =50%

% uncertainty in R = %XIOO =8.7%

C % uncertainty in V = (50+8.7) = 58.7%
absolute uncertainty in V = (MXVJ
100
o 58.7
absolute uncertainty in V' = 5 x0.46 |=027
V =046+027V oL
V= IR P A\® A Mistake: Yo
V=07 " - ‘*‘j N - uncertaintic
. T 48 should have
o R 0.1 . another
pcertainty in / = EX 100 =50% :
. 0.2 The rule for
9 uncertainty in R = 2—3>< 100 =8.7% quantities ar
D

% uncertainty in V = (50—-8.7) = 41.3%

If C=AB
absolute uncertainty in V = (MXVJ C=(A%a)
100 C=(AXE)

absolute uncertainty in V = (%XOA6J =0.19

V=046%£0.19V

Too heavy for an average man P

Too light for an averaoa ' \’"'—fg . suited to an average boy

¥ oL W

Correct 24" 4

SlO|w|>

1‘1‘;@ ne ) -heavy for an average man
Eag(,ﬁiw

Question 10

A

B Reproducibility refers to property of an experiment whereby its meth
same or another experimenter working independently.

c The experiment has to be carried out using the same method and apy:
achieved for the measurement to be said to be repeatable.

D The experiment has to be carried out using the same method and apyp

achieved for the measurement to be said to be repeatable.

4 i &
y W

"(’&w Pfiysics Multiple-Choice Practice Questions Page 33 of 105
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Question 11

F=460x1N

) 1
percentage uncertainty = —

percentage uncertainty = 0.002 %

Mistake: You have calcu |
instead of the percentagy

460 You should have multip!

Ty A ;by 100 to obtain th

§

FF=460+1N

yCEC )

- \:.w
-

o a.certal

5
L
O

Q_ < o .
#lentage uncertainty = 460 %

nty = ——
T

C 460
o — _ —
r A Mistake: You have inco::
=" 460 uncertainty. You have ¢

by its absolute uncertain
divided the absolute un¢
value (460).

Additionally you should
uncertainty by 100 to ok

percentage uncertainty =1%

ok
b

.w") -

F=460x1N
1
C v’ ercentage uncertainty = ——x100
P £ Y 460
percentage uncertainty =0.2 %
F=460x1N Mistake: You have mist.
D « uncertainty = 1 (£1) to be the percentags

g 3

ca have determined the units for velocity.

Mistake: You have not determined the deriv
have not converted displacement into its SI &

Both distance and time quantities need to by
determine the derived base units for velocity

d
y=—
t
Units:
B * d=m;t=h
m
V=—
h
v=mh

You have determined the units for velocity.

Mistake: You have not determined the deriy:
have not converted time into its SI base uni:

Both distance and time « uantities need to by

determine the 4+ ¢b se units for velocity
o S .
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d You have determined the units for velocity.
y=—
t . 3
. Mistake: You have not determined the deriy:
Units: .. .
have not converted time into its SI base uni
C * d=km;r=h You have not converted displacement into it
_km
v= h Both distance and time quantities need to by
1 determine the derived base units for velociit
v=kmh ’

Question 13

E=45eV
1eV=1.6x10"1J
A v 0
45x(1.6x107")
=7.2x107"J
E=45¢eV Mistake: You have not correctly convert
45 You have divided by the value e = 1.6
B x L6x10 "7 multiplied.
=2.8x10°J e
s — y) j -
E=45eV P "I\y; ‘tuke: You have used the wrong cons

i

‘| converting between electron volts and j¢

cl x |45x1.6x0) > w2
V. | 1.6 x 10" instead of 1.6 x10™".

o WA

7 = 45eV Mistake: You have not correctly convei |
45 You have divided by the value e = 1.6
19 multiplied.
b B 1.6x10
=2.8%x107" ]

Additionally, you have used the wrong
converting between electron volts and j
1.6 10" instead of 1.6 x10™".

Question 14 COPYRIGHT
£ =055kWh You have correctly multiplied by 1000 PROTECTED

Mistake: You have not converted from |

1T
IW=1Js have multip’' < ac value for energy by
A x k=x10° o ¥ L
v
0.55x1000 "\

s P 5 y"}

A e ig

Qg

Education
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E =0.55kWh You have correctly multiplied by 3600 to convert from hours to seconds.
1W=1Js" Mistake: You have incorrectly multiplied by 100 to convert from kW to

k =x10°

1kWs =100]

1 hour =60x60 seconds
1 kWh=100x60x60 J
0.55%100x60x 60
=200000J

W, when you should have multiplied b

——

E=055kWh You hav:.2 11 fy ;mlﬁplied by 1000 ¢
Ak * othave incorrectly multiplic
{ + iainutes, when you need to multiply
* | minutes to seconds.

=330001J

E=0.55kWh
IW=1Js"

k =x10’
1kWs=10001]

1 hour = 60x 60 seconds
1kWh =1000x60x601]
0.55x3 600 000

=2000 000 J o CNE

&

Qtiestion 15

A * g
B * 1&;9 o)
TOV”
The radius of a human head is around 0.1 m (10 ¢cm).
The volume of a human head can be estimated as the volume of a sp!
4
—rr
C Bk
Therefore,
4
§7r><(0.1)3 ~x107 m’
COPYRIGHT
x
2 PROTECTED

3 S ag
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Question 16

_E Mistake: You ho
€= 5 percentage unce
50 uncertainty fori:
e=—=96V §
5.2 ., | The equation for
o 0.1 ot 9 L B
) % uncertainty in Q = ——x17¢% -1 P % uncertainty -
x Y s 5
- - w )y_\ ‘ﬂ j; -
% uncerta ’L‘: )\:’“ :.:L»‘f *ys_o x100% =10% Therefore to cor\
B certainty in & = (10% +1.9%) = 11.9% | Pereentage unca
190l uncertainty forn,
c=96+11.9V % uncert.
Aqg=——
100%
E
£E=—
0
£= 0 =96V
’ 0.1
% uncertainty in Q = ——x100% =1.9%
% uncertainty in E = EXIOO% =10%
% uncertainty in £ = (10%+1.9%)=11.9%
o 119 . ’
absolute uncertainty in £ =——x9.6 .1
£=9.6+1.1V ol
4 y < Mistake: You h.
. from one anoth¢:
the uncertaintie:
The rule for con |
. titi di
% uncertainty in O = 2Xx100% = 1.9% qrantifies are °y
5.2 _A
C x 5 If C= Z
% uncertainty 1nE:%><100%:10% A+aand B+h
% uncertainty in £ = (10% =1.9%) = 8.1% C= (Axa)
o 8.1 (Bxb)
absolute uncertainty in £ = ﬁx9.6 =0.8 A COPYRIGHT
£=96+08V C=Z*@+b) PROTECTED

i aY e
oeCW ig
e T
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Lontolm

E=—=96V
2

)

% uncertainty in Q = %XIOO% =1.9%

9% uncertainty in E = 55—0><100% =10%

9 uncertainty in € = (10% =1.9%) = 8.1%
£=9.6x8.1V

G
o

Question 17

Mistake: You have subtracted the uncertainties
from one another when you should have added
the uncertainties together.

The rule for combining uncertainties when
quantities are divided by one another is:

If C =é
B
Atraand Btb
_(Axa)
(BxD)
A
C=—x(a+b
Z (a+b)
Additionally, yc!

percentage unc:
uncertainty forr:
The equation fo:

% uncertainty -

Therefore to cor
percentage unce;
uncertainty forn,
% uncert:

g =—--
1006

E:g J ?ff? 1
\4 4
J=Ccv'! ’ g

The relationship
E = QV which \
joules as CV.

Mistake: You hi
V when you shai

Question 18

|0 |w | >

These units can be used for current but are various orders of magnif.

amperes (A).

COPYRIGHT
PROTECTED
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Question 19

d The correct nun
V= 7 carried out.
700 Mistake: You h.
"= 0.00 | ms” to kms™.
A * v = 7.777 Sms’ . ¢ | instead of x10°
- 7777.8 (O L
x10 2 - g )
7.0 s’ =780kms™ (25.1.)
\S d The correct num:
v 7 carried out.
700 Mistake: You ho
v= 0.09 ms” to kms™ .
B x e 7&77 8 ms instead of x10°
b= 77772.8 kms”
x10
v=77.8kms" =78kms" (2s.f.)
d
‘} — —
{
700 )
V=—— y i
_ 0.09 o ¥
¢ v=77778ms" 0
o - 4 yb8
NPRNA ) - ) oA
e
9 Skms'
d The correct nuny
Ve 7 carried out.
700 Mistake: You h
b * v= Kk -1 .
0.09 ms . Youne:
v=7777.8 kms" =7800 kms" (2 s.f.) to kms™.

Question 20 COPYRIGHT
PROTECTED

A x These are equivalent to J.
B % | These units are equivalent to J. Pl
-
C v" | These units are not equival~ " . yucsas these are the units for pow
D * These units arc - 7a’ 2. two]. i 9
al . —.m.’
ag
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Topic 2: Particles and Radiation

Question 1

Mistake: You have identified the mass ¢
the mass of a pro*>; and neutron.

AP S b,
mn —l o i ’VI\”; . ké

NG, 1.67%107 kg
A x Fa]S“»,\, - \ P o y
T m,=9.11x107 ke

Therefore m, < m, and m, <m,

The mass of the electron is therefore sn\.
and the neutron.

q, =—¢
q,=+e
B v True 1o
e=1.6x10""C
Therefore q, =—q,
Mistake: You have identified that the ci
charge of a proton.
q,=0
C * False

q,=16x10"C

Therefore ¢ =

& o
T ha. ot a neutron is therefore not

o

|| You have correctly identified that the m
the mass of a proton.

Mistake: You have incorrectly identifie¢
greater than the mass of a neutron.

m, =1.67x107 kg
m, =1.67x107" kg
m, =9.11x10™" kg

Therefore m, <m  andm, <m,

D x False

The mass of the electron is therefore sm:
and the neutron.

COPYRIGHT
Question 2 PROTECTED

Mistake: Yot e fﬁcorrectly identifie.
nua be ‘of . utrons.
_| The number of neutrons should be four
2).

'9

a9

Education

A =nucleon number = number of neutr.

Z = proton number = number of proton:
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B AL Mistake: You have added the nucleon i
z (A +Z). You should have subtracted Z |
* A+Z
=7+3 A =nucleon number = number of neutr.
=10 Z = proton number = number of proton
Mistake: You b~ ncorrectly identifiec
numbef{w, iie ;:{';nai
c p JLi 5 774 f"j,ﬂwriﬁmber of neutrons should be four
(2™ W= Z).
o
A =nucleon number = number of neutr.
Z = proton number = number of proton
2
D v | A=number of neutrons and protons

Z = number of protons
Number of neutrons=A-7Z=7-3=4

Question 3

"gC N ‘;‘N + f])e +Y You have correctly identified X by und¢
numbers (Z) and nucleon numbers (A

HC 5 UNT et }
A x | X=7 Mistake: You have identified Y as the ny
Y=v antineutrino. An antineutrino is need¢.
lepton nurr';. e »‘Jonserved; the neui:

quaititifs. s ¢

&

Mistake: You have not equated the pro!
numbers (Z) on either side of the equat!
conserved.

Additionally, you have identified Y as i|
the antineutrino. An antineutrino is net

lepton number are conserved; the neut COPYRIGHT
quantities. PROTECTED

BCo N+ Je+Y
HCo N+ Jetv,
X=8

You have G wy lentified Y as the a¢
M:isak © Vi dave incorrectly identifiec
‘Y : p.oton numbers (Z) and nucleon nt

'9

° ag
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X=Incorrect | You have correctly identified Y.
A * |'Y = Correct Mistake: You have incorrectly identified X as the at
the electron is the positron.

X = Correct You have correctly identified X

Y =Incorrect | Mistake: You have i P 4y . dentified Y as +e.
The charg)e of 2 Drd o “¢ therefore its antipartic
opr"' w 1( e of —.

,—_ ......

X=Incorr> +  *isuke: You have incorrectly identified X as the ax
nes e the electron is the positron.

. Additionally, you have incorrectly identified Y as
The charge of a proton is +e therefore its antipartic
opposite charge of —¢.

X = Correct
Y = Correct

Question 5

E =(6.63x107*)x(2.1x10")

A v’
E=14x10"1]
2.1x10" Mistake: You have divided by ¢
5 | x| 663x10™ have multiplied by /1.
_ 47
E=32x1071J T‘w e »f‘ct _elationship betwed!
6.63x10 ™ ¢ Lvustake You have divided by
c y o2 xichEl l} X et multiplied by f .
AnlBe 2
The correct relationship betweg:
E=1.6x10" x2.1x10" Mistake: You have incorrectly u
D * E=3.4%10"] value for the constanth. The v,
6.63x10™ .

Question 6

* | Weak interaction is a fundamental interaction.

“““ COPYRIGHT
""" PROTECTED

* | Strong interaction is a fundamental interaction.

Radioactive is not a fundamental interaction.

T|l0|w|>
AN

* | Electromagnetic interaction is a fundamental interaction.

A
B , 'S
- Baryons are made up of three quarks but mesons 09
C antiquark. s
Therefore the statement is false. EdUCQthﬂ
D * True
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E o= —9¢

1eV=1.6x10"7J

Al v | E,_ . =(663x107")x(2.8x10")
—(4.3x1.6x107")

E

lomax

.

=12x10""J o adl

E/‘max = hf_ & 4 \“yg s

s

B (5ox107)x(2.8x10%) ~4.3

You have correctly

E

kmax
Mistake: You hav
function (@ ) from

multiplied the we¢

E_ . =hf+¢
1eV=1.6x10"1J

E, =(6.63x107*)x(2.8x10")
C | * | +(4.3x1.6x10™")

E_ =25x10"]

k max

Mistake: You hav.
to the energy of th
have subtracted.

The maximum pc:
in fact be the ener;
photon (Af ) minu:

the surface of the «

)(Ekmax :hf_¢}

S .\‘f) !
\ 1. YYEYS
D | *|E =(6.63x107)x(2.8x10%) +4.3
E . =43]

»Mistake: You hav

function (@ ) from

multiplied the wq¢!

Additionally, you |
(¢ ) to the energy ¢
should have subt::

The maximum pa.
in fact be the energ,
photon (Af ) miny:

the surface of the

(Ekmux :hf_¢}

Question 9

hf =E -E, Mistake: You hav

E —E, Jvalues from eV in

= p o be multiplied by ¢

A | * = (-0.9) - ('1'5)_ S | This needs to be d¢
) 6.63 x4 67w joules.
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hf =E, - E,
_ EI _Ez
I==
1eV=(1.6x10")
B | v f_(—0.9><1.6><10‘19)—(—1.5><1.6><10‘19)
6.63x107*
fe (—0.9%1.6x10™) +(1.5x1.6x10™")
6.63x107*
f=145x10" Hz
hf =E —E, 1 . f " Mistake: You hav.
E_E d equate to a positiy
— 1 2 { ' A
h s
P SN “
el x|y ) 9 x1.6x10")=(=1.5x1.6x10"")
6.63x107*
fe (—0.9%x1.6x10™") = (1.5%1.6x10™")
6.63x107*
=-5.79x10"
f=5.79%10" Hz
E=45eV Mistake: You havi
45 eVand]. Youha
1.6x10" e=1.6x10" wh
D| *|=28x10"%] by the constant.
e &) )Additionally have
_~ |value 1.6x10"
valueis 1.6 x 107"

Question 10

Up and Charm both have charge + 3 and Down and Strari

Since all four are quarks, then all quarks cannot have the si

The charge of their antiparticles will be equal in magnitude .

Anti-up, Anti-charm, Anti-down and Anti-strange will have

respectively.

COPYRIGHT
PROTECTED

Therefore all antiquarks also cannot have the same value fo.

B x | True

C x | True ; i

x | True

9
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Question 11

Not true
A | =

Isotopes are two ¢!
element with the &
protons) but diffes

B v | True

i
|
|

Not true

o w2 ' Mistake: You have

4 .
and "He are isoto

Isotopes are two ¢
element with the .
different number

Not true

You have correctly
same atomic num|
Mistake: You havi
isotopes also have

Isotopes have a di}
therefore they mu.
number.

Question 12

You have correctly
Mistake: You have
"to]. Youneedto

energy by e = 1.6

aé w
GeV=x10’ eV
1eV=1.6x10"J
P (6.63x107*)x (3x10%)
100x10°
A1=1.99%107 m
E=hf You have correctly
c Mistake: You have
/= I You need to multi;
he - x10%).
E = — - & \w\f I
B | x A
1= (6.63x 107 )X (3% 10° )
100x1.6x107"
A=1.24x10"% m
AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions Page 45 of 105
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E=hnf

C

)

A

he

cl|v ﬂzf
GeV=x10’ eV

1eV=1.6x10"7J
1 (6.63x107°)x (3x10%)
(100x10")x (1.6x107"")

A=124x10"m oA
E=hf Waa\ A You have correctly
3 A4 from eV to J.
f" L Mistake: You havi
&é\:gﬁo . speed of light cw
E>" speed of light ¢ by
c
E
=< The relationship b
D | * h
GeV =x10’ eV

1eV=1.6x10"7J
1 (100x10°)x(1.6x107"?)x (3x10*)

(6.63x107)
A=7.24x10" m

uestioug

Q sl
Mistake: You jai i ) ; Ltified the threshold fre
frear i :quu«-éd to induce electron emiss:

1@ sodmum frequency to induce electron ex

‘ 'Mistake: You have identified time as a factor ||

B | « emission.
Only intensity of the radiation affects the rat:
Mistake: You have indicated that light of freq
frequency can increase the number of emittec
cC | * False
Any frequency below the threshold frequency,
emit any electrons.
D | Vv True

COPYRIGHT
PROTECTED
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w"‘f )
4
. o 3
a0 0 = Qg
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W —>X+v, +Y
- + -

U —e +v, +v,

X=e"

Question 14

You have correctly identified Y.

Mistake: You have incorrectly identified X a:
charge is conserved during the decay:

-1—>+1+0+0 o O 5
Tha g & s ~"before and +1 after which bre

1 W ¢ & |

J;uu‘”he‘i‘ve correctly identified X.

Mistake: You have incorrectly identified Y a:

ensured that the lepton number is conservec
+1— -1-1-1

The lepton number is +1 before and -3 after v,

H —>X+v, +Y
U —>e +v,+v,
X
Y

+
€
V!’-

total energy before = total energy after
total energy of electron + positron

=total energy of 2 photons

2E0 = 2h‘f1‘nin
Energy of one photon:

hf ;uiu = E

o

Mistake: You have incorrectly identified X a:
charge is conserved durir 2 the decay:

B L

1>+ W

| 7. echarge is -1 before and +1 after which bre

Additionally, you have incorrectly identified

ensured that the lepton number is conservec

+1— -1-1-1

The lepton number is +1 before and -3 after v

Question 15
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total energy before = total energy after Mistake: You have determined the enerov af hath of
the photons created in |
only asks for the energ:
therefore you need to ¢

total energy of electron + positron =
=total energy of 2 photons

B\ o | 2E =2hf

Energy of photons:

2hf . =2E,

The total energy before
between each photon pu

The energy of one pho

-

total energy of electron + D(\;:f) 8 (o™ combined energy of ari
=total energy of 2=l o0 s 7 The energy of an electt

e

total energy before = total energy after
- &

o

. of its antiparticle, the pt

or c’")n\é\‘photon: combined energy wil

Additionally, you have

combined energy of tw
photon has energy hf

Wl

energy will be 2hf .

total energy before = total energy after Mistake: You have incy
energy before the annit
photon created during
energy before is split ¢
2E, =hf . created.

Energy of 2 photons:
2hf_ =4E,

min

total energy of electron + positron

= total energy of photon

Al litionally, you have
;7 tae photons created |
/| question only asks for
st A photons and therefore |
" for energy by 2.

Question 16

SlO|w|>
x

Question 17

You have correctly identified X.

Mistake: You have incorrectly identified Y as €* and in turn COPYRIGHT

charge is conserved during the decay: PROTECTED
A * |

0—>+1+1+40 e ¢

The charge ij; L {w\«j Jwtne Cﬁarge after is +2, which break:

& v"; .

9

g
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Mistake: You have incorrectly identified X as q and in tur

baryon number is conserved:

B *
+1—>0+0+0
The baryon number before is +1 but after is 0 which breaks ca:
C v’
Mistake: You have incorrectly ide=*i - ju Y as e’ and in turn W A
conserved during the dece:: ~~ /= e
g
0= 0+1 - 77 L
D 4 ",.»' L i o

¢ anave also incorrectly identified X as V, not ensuring cor:
7| B).

The charge before is 0 and after is +1, which breaks conservai:

Question 18

A % | True

% | True

C x | True

An ion by definitiy

D | v | Not true Therefore it must

electrons and proi.

Strong nuclear for
two neutrons, two
neutron.

COPYRIGHT
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Question 20

Mistake: You have divided freq
you should have multiplied f by

The correct relationship betweer,

& e
. o ;' s
3 S i " A
i ;

=

S 2 ﬂ;
9 x(1.8x1077)

Mistake: You have divided wav.
when you should have divided & s

The correct relationship betweer:

P 1.8x107" x3x10°
(6.63x107*)

A=82x10" m
P (6.63x107*)x(3x10°%)
c | v (1.8x107™™) g
2=1.1x10° m ol
) { , - Mistake: You have divided the ¢
W ~ ]
L you should have multiplied f by
The correct relationship betweer
E=hf.
D | %
_ (6.63x107") Additionally, you have multipli¢
(1.8x10™)x (3x10°) wavelength A when you should
A=12x10% m cbyd.

COPYRIGHT
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The correct relationship between

o A J
‘ ; iy
) . o ‘9
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Topic 3: Waves

Question 1
A . False |Phase difference is a measured in angles, and therefore car,
degrees.
B % | False | Amplitude is half the distance betv:. - a crest and a corres|
iy | B TSN
False O As
The equation rel~4 & * . 1ency and the period: f =—
C X g - A . T
Tl it rr&li;ency is increased the period of the wave &
D |

Question 2

A v" | Sound is a longitudinal wave.

p Y
. Y
- Y

Question 3

v=fA Mistake: You have not converted the value fu
A v | v=56x0.8 You should have multiplied the value for wa,
v=448ms™ Your answer is in fact - ‘ms™ .
e  uu
v=fA4 O~ 4d
B v | v=5.6x0.8x10" 4 A\

4

Mistake: You have divided frequency f by w:
have multiplied the two values together.

The correct relationship is v = f A .

Additionally, you have not converted the vali

You should have multiplied the value for wa

.. . -1
Your answer is in fact in cms™ .

A You have correctly converted from cm to m.

f Mistake: You have divided wavelength A by COPYRIGHT
0

8102 have multiplied the two values together. PROTECTED
8x

5.6 The correct re]«ﬁ; R Wisy = . f A.
v=0.0010ms" { yu? ~

y =

)

Question 4

'9

a9

Education

Two polarising filters at right angles to each other would ¢
both planes and therefore let through no light at all.
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A=1r
2
/1:1><12
2
A=06m

Mistake: You h.
harmonicofas
ends will repres.
have then deter:
wave will there|

; \ 1
" o the string, — L.
2

The first harmo:
fixed at both en.|
therefore the wa
twice the length

Mistake: You hg
harmonicof as
ends will repres.
have then deter.
wave will there
string L.

The first harmo;
;- | fixed at both end
therefore the wa
twice the length

Mistake: You h.
harmonicof as
ends will repres.
wave. You havy
wavelength of ¢
to four times th

The first harmo:
at both ends wil|
therefore the wi

twice the length

Question 6

You have used |

o " A frequency.

Mistake: You h |

T .
the — termin |

U
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BT
20\ u
v 1 0.2
f= "
’ 2x53x10°" 0.01
f=42Hz NI
i ’_ .....
17 P You have used |
=—.|= i) frequency.
21\ ¢ _,,_w:’-) & - Mistake: You ho
c p 55072 length from cm |
1‘];‘3_ o E % _3>< \/0 01 value for length
oo ’
7 =0.04Hz
You need to do |
frequency to haf
1 [n Mistake: You ha
= a ? length W by pe:
divided the peri
f= 1 X 0.01 length Q.
D | = 2x53x107 V0.2
f=02Hz The correct equ
1 T
F=ol
20\ u

A x| True

B x | True

The refractive index of a st
material.

Therefore the angle of inci.
any effect on the refractive

D x| True

Question 8

Mistake: You have identif
I and r is that they add to !
You should have used the 1
n sini =n,sinr

i+r=90°

r=90°—37°
AT os3e

i=r

r=37° \)
B P 4 F A

BF . N A

J",‘ lsstake: You have identifiv
"| equal to the angle of incide
You should have used the 1«
n sini =n,sinr

to determine the angle of r¢|
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c n sini =n,sinr

. n, sini
Sinr =
n,
7 I1xsin37
Ssmr=————-

241 /
sinr =0.249 sl WY
r=14.5° o

. . Yad\\ 4
n SINI =M, St oy =7 You have used the correct 1«
Sy e

incidence and the angle of
Mistake: You have obtaine|
refraction, 14.5°, but then h.
from 90° when you didn’t 1

sinr =0.249
r=14.5°
90° -14.5°
=175.5°

Question 9

False If i > critical angle and the incident substance has a larg
other, then total internal reflection will occur.

Both conditions need to hold i* <~ _r.rtotal internal reflc
than the critical angle a'or “is .. /enough.

Question 10

A . |False Core cladding needs to be of a lower refractive index than |

reflection
B | True Narrow cores ensure light can enter at a smaller range of &

the same velocity
C . |False Modal dispersion is the pulse dispersion caused by monoc!

through the core at different angles and directions. COPYRIGHT
D * | False Light always travels at the same speed within a medium. PROTECTED

JEPN
nA=dsinf ‘ '
dsin @ s\ \ ¥ L
A ; S )
3. .-x107°) xsin 60 Qg

i 4

A=6.65x10"7 m

Education
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B _n
" dsin®

Mistake: You have dividec
have divided dsin@ by n.

¢
:
:
- |

x 4
A= — -
(3.07x107)xsin 60
A =150%x10°m
nl=dsnd o
- dsinf e " N
w G

ST RS =
| {” s.ake: You have not cony
| separation from pm to m

3.07 um by 10°® to conver

~ (3.07)xsin 60
A=150m

AD
w
a | | _(720x107)x22

Mistake: You have divided
have divided dsin0 by n.
Additionally, you have no
diffraction separation from

multiplied 3.07 um by 10

Question 12

(20x107%) g
s=79x10°m .~
24 L e
11 ' Mistake: You have not cony
oo J spacing W from cm tom.
B « (720 5 10—9) 2.2 value for fringe spacing, 2(,
@
§=7.9x10" m
= w Mistake: You have divided
" AD have divided AD by w .
C | = 20x107

s =
(720x107)x2.2
§=126x10"m

The correct relationship for

y Wil uk ' You have dividec
_yuate divided AD by w .

The correct relationship for |

Additionally, you have ng
spacing W from cm tom. )

value for fringe spacing, 20,

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions
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Question 13

- o

~

A A .
- 9. ¢ foxrefers to the change in a wave’s speed and wavelt

A x| True
Dark fringes are formed from the interference of light rays
B v" | False 8 8 ye
one another.
C * | True :
.
True S

Question 14

phase difference = %

A * S
boundary.
| Reflection is the effect of the angle of incidence being equal |
B * | False . .
surface of the boundary.
C v" | True
% | False | The longer the wavelength of the wave the more it will diffy.

Question 15

Mistake: You have not inci:
equation to ensure the answ
27e

72 . .
A * phase difference = (42x1077) The correct equation is 7
0.96
phase difference = 0.44 radians
hase difference — - i‘»,«.swvakévz You have divided
s e = S m . © [ have divided 2nd by ).
e . A
. o 2096
B | * | phase diff . 4 ¢ —— —
T 27X (42 x10™ ) The correct equation for ph:
09_ <3 . .
. difference = 0.36 radians
h diff _ 27d Mistake: You have not cor
phase ditference = A from cm to m. You should |
. 2% (42 order to obtain the answers
¢ * phase difference = 27x(42)
0.96
phase difference =270 radians
. 2rd
phase difference = N
D | v : 27 %x(42x107
phase difference = 7 x(42x )
0.96 >
phase difference = 2.7 radian« (N

Question 16

wave.

The amplitude is half the distance from a crest to the

True

True

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions
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Question 17

. .\»’y .
= : &

o=t
_j-Mistake: You have identified that the relationship be
wavelength of the second harmonicis A4, = 2L.

The correct wavelength for the second harmonic is A

Mistake: You have identified that the relationship b

wavelength of the second harmonicis 4, =4L.

The correct wavelength for the second harmonic is A

;o
e
¢
& s
-

P ékﬂ ) ouwhave identified that the relationship b¢
47 L

& ”wzi"‘\}elength of the second harmonicis 4, =—.

2

The correct wavelength for the second harmonic is A

Question 18

sini Mistake: You have substituted the numerical values f.

refraction the wrong way round:

sin COPYRIGHT
A « |, _Sm 23 | j =23° instead of i =37° PROTECTED
sin37 and
n=0.65

r=37° instead of ¥ = 23~

-

'9

a9
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C sini Mistake:
n= You have substituted the numerical values for angle ol

sin r
sin 23 refraction the wrong way round:
B "T§in37 | i=23° instead of i =37°
n=1.3 and

r=37° instead of ¥ = 73 7 ’ J
Additionally, vou « e -oapieted the calculation on y&

setting s % . ~ t.e degrees setting.

e “§ et You have completed the calculation on your ¢
J mstead of the degrees setting.

Question 19

A * True
* True
C * True
D > False Laser beam light can permanently damage your retina |

light has first been reflected.

DA
Mis'ak *‘.“Y«; ‘.ave not converted the

“t +.onds. You need multiply the valu
w

B v’
1
1x60
f=0.02Hz
f=1xT Mistake: You have multiplied 1 by themi]é

1 minute = 60 seconds divided 1 by the period.

¢ | | COPYRIGHT
J =1x(1x60) 1 PROTECTED

/=60 Hz The correct relationship is f = ;

Mistak « ( 1 ve multiplied by 100 {¢
P ds when you should have multipl

S
e

'9
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Topic 4: Mechanics and Materials

x| Scalar

Question 1

x| Scalar

A
B
C v" | Vector
D

Question 2

Question 3

at+b%=ct You used have ||
W determined the ¢
F, =4/(40)" +(25) the resultant ve.
F =472N Mistake: You h.
from finish to ¢\
A should always &
Mistake: You h.
Pythagoras’s the
vector F .
You have statec
iy one of the smal|
of the hypoteni
F. =b?-a’
- (40)2 (25)2 the other small |
r ‘ aZ + C2 — b2
B « | F.=312N

The correct rela
a+b*=c?

The sum of th.
lengths (a2 +i

the hypotenus:

Therefore:

F =+a’ +b

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions
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a’+c¢? =b?
F = \/(40)2 - (25)2
F =312N

Mistake: You h.
Pythagoras’s the

vector F .

You have statec

one of the smal

of the hypoteni
the other small |
a+c’=b’

The correct rela!
a’+b*=c?

where the sun
lengths (a2 +i

the hypotenus:

Therefore:

F = a’ +b’

Additionally, yu
directed from fi:
it should always

COPYRIGHT
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Mistake: You have not identified that if an object
external forces acting on the object. Therefore the

directions must be equal to each other(S = W) .

i
|

4 * False If S <W then the cofiédn wﬁé _vould either be at
dOWﬂWarf“ e tin 2 uS/ the forces are either equ
grag 0o ) the force upwards.

2 I
.w’

“The question states the mug is at rest therefore §

Mistake: You have not identified that if an objec.
external forces acting on the object. Therefore the

directions must be equal to each other(S = W).

B * False
If § > W then the coffee mug would be acceleratii

the force upwards is greater than the force down:

The question states the mug is at rest therefore S

Mistake: You have not identified that if an object
external forces acting on the object. Therefore th¢

must be equal to each other (S =W).

C * False
If § < W then the coffee e would be acceleratit

as the force dowr Nd e ] S greater than the force |

-

TR 1 seh States the mug is at rest therefore S

Question 5

moment =I"'xd Mi:!

A x | moment =140x39 the
3 You
moment =5.46x10° Nm valk

moment = F'Xd

Imm=1x10" m

g g moment = 140x(390x107) COPYRIGHT
moment = 54.6 Nm PROTECTED
moment = L ay P D Misi

d { yud by d

' UE c
lﬁ}%@(\ 2 (390x107)
@ ecnt = 359.0 Nm

a9
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‘= Mistake: You have divided force F
moment = by distance d when you should
have multiplied the force Fby

moment = digtonend

— o |
2|z !

moment = 3.59 Nm The

ma.

Ad.

::r’héjprinciple of moments states that the sum of {

to the sum of the anticlockwise moments.
The principle of moments states that the sum of t&

B x False . .

to the sum of the anticlockwise moments.
C v’ True

The principle of moments states that the sum of t!
D x False . .

to the sum of the anticlockwise moments.

Mistake: Y« a { _wortrectly identified the con

&

& prpdedon for equilibrium:

A | x /
Upwards Force = Downwards Force
S=W +W,+W,
Mistake: You have incorrectly identified the rela
moments to be ‘Sum of clockwise moments =— &
The principle should be ‘Sum of clockwise mom¢
B x False moments’.

COPYRIGHT
PROTECTED

Therefore the correct relationship is:

I/Vldl = mdz

ig
_____ ag
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) Y I

Mistake: You have used an incorrect equation fgy -~ === ~#-T~ ~£€ o memmente
have used W,d, = W,d, when you should have i

C x False The correct relationship is therefore:
W — W2d2
1 d

The displacement can be determined by the area

Question 9
v+u Mistake: You have added the |
a= P velocity u when you should h
1 minute = 60 seconds u from the final velocity V.
x
A 49+2.1
a=—-
(5%60)
a=0.02ms"
V—u Mistake: You have not conver
-y minute- { seconds. You shoul
2118, ninates, by 60.
B x|, 49-2.1 | ey
A\
T
C
v+u Mistake: You have added the .

velocity W when you should h
u from the final velocity V.

b | x| o49+21 COPYRIGHT
5 Additionally you have not cons PROTECTED

a=14ms" minutes to seconds. You shou!

tin*f&,., 5 1 ttes, by 60.
ym‘? _.u«fi- o
e

3% ) ig
& wy i e K
g ) 9
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Question 10

Mistake: You have identified that velocity and acceleration ¢

If an object has constant velocity then by Newton’s second la
A | x| False |accelerating as there isno net external force acting on the ob;«

|
oy |

Therefore the velocity—time, & el ’f;,f };i1_ﬁll1e and displaceme
the same motion. . = 4

L : e
X G

& @ § o
3 T i
B A A EEEEEEE——————————

LS @7 You have identified that an object can be gaining dis
D y accelerates at a linear rate.

If the acceleration of the object is increasing at a constant rate |
at an exponential rate.

Therefore the velocity—time, acceleration—time and displacem
the same motion.

Mistake: You have identified that an object can be gaining di:
velocity is increasing at a linear rate.

If an object is increasing its velocity at a linear rate then it wi

D | ¥ | False .
exponential rate.

Therefore the velocity—time, accelerat’
& &
i

the same motion.

_‘\ Qzlestion 11

' ime and displacem

' 'Mistake: You have not squared the term t |
Al x y Additionally, you have not included the nu
9.8x(2.2) negative value to account for the fact it is o
direction. You should have used the valui
y=10.8 m
1
=—gt
y > 8
v 1
B y=5x-9.8x(2.2)
y=-237m COPYRIGHT
1, Mistake: You have not squared the term t | PROTECTED
y==gr
2 gy, 0
x 1 A A
c y=5x-98x(22) o
y=-108m_ ., A ‘9
‘ 'S 1 e . Mistake: You have not included the nume; 09
'’ value to account for the fact it is acting in i} Educo-tion
D | 1 should have used the value -9.8.
y=—x9.8%(2.2)°
2
y=23.7m
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Question 12

A | * True

B | ¥ | False |Thehorizontal motion and vertical motion of a projectile are it
C | *| True (

D | x| True N

A | x 4

T .

C X

D | v An applied force is proportional to the acceleration of the obj:

Question 14

F,=F, Mistake: You have identified that th
F, =ma force F,,, acting on the skydiver.
F, =65x0.6
The net force is the contribution of a.
F, =39N . .
‘ force therefore will contribute to the ¢

A | x
The correct relationship for net force |
Foy=W —Fey

i i
Al w‘rmrr(;fs éign has been included to
™ ¢ in opposite directions.
M’j- »-ﬂ'-.\
s Mistake: You have identified that the
drag force F, .

B | * If the object is accelerating then the ex
cannot be equal to one another as N
object accelerates as a result of a net ¢

Fnet = W - Fd

Fd = W - Fner

c | v | F,=(mg)~(ma)

I, =(65x9.8)—(65%0.6)

I, =600 N

F . =W+F, Meint iv‘w\,«f"réwctly identified that bot!

F,=F_-W ’ l e contribute to the n.et force. *,
¢ Mistake: You have not included a mj;

D | x account for the forces acting in oppos

The correct equation for net force is :

Fo=W-F,

net

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions
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Question 15

impulse = mv —mu
1g=10"k
4l g g n
impulse = (430x107°)x 29— (430x10°)x 21 (
impulse = 3.4 Ns P e 4
impulse = mv—mu - Mistake: You hat
B | x | impulse = (430)> 2" (43 x A mass from g to ky
. 4 47 the value for ma:
» 4 Ns
o
T — 1y — miu Mistake: You ha
impulse = (430) x 21 - (430) x 29 the mass from g
multiplied the v¢
impulse =—3.4x10° Ns 107
. Additionally, yciu
¢ values for the fii,
u the wrong wa:
The correct num.
should be :
v=29ms" and
impulse = mv —mu | | Mistake: You has
lo=x10" ke 14 ) f * | values for the fin
£ 8 i “ o u the wrong way
D | * |impulse=(430x107 .2 A 4x107)x29
impulse =2 Ay The correct numi
0 e © should be :
;?29-* v‘ v=29ms" ani
Question 16
E (atl0m)=E, , =mgh
E, =0.5%x9.8x10
E =49]
Al v ]
E (at2m)=E,, , —E, (at2m)
E, =49-0.5%9.8x2 COPYRIGHT
E =392] PROTECTED

i ‘,\,»' v' .«-*’f o ‘9
% " ag
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E (at2m)= Ep (at 2m)

E, =mgh
E, =0.5x9.8x2
E, =9.801J

-

o O ID

E (at2m)=E_
E, =49+0.5x9.8%x2
c| x| E =588]

s - 1 s
E,(atlOm) =2, i

+ E (at 2m)

e CH0 5
Lpatim)=Ep

Mistake: You have incorrectly used the conservation of energy

principle. You have identified that E,_ is equal to Ep at all

stages of motion.

The conservation of energy statg:

conserved and is the same at all .

The correct relationship for consi:

Epu=E +E,

Total
Therefore the relationship of the ¢

E

Total

=F, (r§2m)+Ep(at 2m)

. v
<] ¢

—E, (at2m

otal

Mistake: You have incorrectly us
principle. You have identified ti

E, .and Ep.

total

The correct principle of conservai
total energy is conserved and is |

The correct relationship for cons¢

E,.=E +E,

Total

Therefore the relationship of the ¢
E,.=E (at2m)+E (at2m)

Total

E,(at2m)=F,, , —FE (at2m)

E (at2m)=E (at10 m)
E, =mgh

&

E, =05x98x10 ~

Mist . cou_have incorrectly us
1 “-aiple. You have identified th

" | metres) is equal to E, at any stag

The correct principle of conserval
total energy is conserved and is |

The correct relationship for consi
E,.=E+E,

Total
Therefore the relationship of the ¢

E

Total

=E (a2m)+E (at2m)

E(at2m)=E,,  —E, (at2m

e
¥

4 ",y e

o *

AS /A Level Y
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Question 17

m
=y
~(2m)
Nz
A |V - (2m)

5
L
O

2o
_m Mistake: You have incorrectly substitutei|
P= Vv stated in the question.
yo_ m)
B | x P
Jo )V
2m
1
V==V
2
m Mistake: You have used an incorrect suk:
p= v equation for volume V' in the fourth lin¢.
o 2m
- (2m) You have .t ed p=—.
v (g " 14
c|* V= @ ~ | Yud should have substituted p = 7

m
=y
_(2m)
=
D | % V'Z@
P

Mistake: You have used an incorrect sub:

equation for volume V' in the fourth line

You have substituted p =2mV .

m
You should have substituted 0 = V

Question 18

A X
B | %
cl v
D | x

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions
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Question 19

E= 1FAL2
2

E :%><56><(O.65><102)2

E=118x10"1]

5
L
e

- e
-

3
.w’

Mistake: You have included the length |
equation for energy when it should not |

The correct equation for energy stored ii\

E= %x 56 % (0.65)

E=118]

= 1 FAL Mistake: You have not converted the v
- E to m. You should have multiplied the v
c| « 1 centimetres, by 107.
E= EX56X (0.65)
E=18.2]
E- 1 FAL Mistake: You have not converted the v
- E to m. You should have multiplied the 1.

centimetres, by 107,
Additionally you have included the leng
equation for en¢ -y vhen it should not |

& &
2 rreosequation for energy stored in

Question 20

Mistake: You have not converted the v.|

.j 4 minutes to seconds. You should have n
A * 3 l by 60.
3
f =0.3Hz
1 Mistake: You have multiplied the peric.
= T from minutes to seconds. You should I

from minutes to seconds.

B | * | 1 minute =100 seconds
f= ! =0.003 Hz
3x100
f=1xT N!is.take'f“’; P e 1_..eultip1ied 1 by the ¢
c | x| f=1x3x60 y ;‘“-) iy e period T.
/=180 Hz f .| the correct equation is f = T

f =0.006 Hz
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Topic 5: Electricity

Question 1

A v True

B * False Potential difference is the work done ¢
C * False The resist .« A ‘ 1 electrical device i3
D * False gk fg: .'\Jt;é*i);‘oduct of current and

Question 2

Mistake: You have divided time t by
have multiplied tby 1.

A x :
AQ = 5 The correct equation is AQ = It.
AQ =100 C
AQ=1It
B v | AQ=500%5
AQ =2500C
AQ = I Mistake: You have divided the currei
Tt have multiplied tbyI.
C * , 5
AQ = 500 The correct equetionis AQ =1t .
AQ =001C ()%
AQ=1 , 7 L _I‘ ;Nx*isfaké; You have identified that the |

B total O
charge of electron
A v 24
n=———
1.6x107"
n=1.5x10"

The correct relationship is AQ = It .

Question 3

_ charge of electron
total charge Q
1n-19
B x| 1.6x10
24
n=6."7x10"

Mistake: You have divided charge of
you should have divided total charge

The correct relatic nship is:

iy 4 Re
!  d LU{&I Q
~~ “charge of electron

_“\_ ’; ‘ ‘ws‘rge Q
mass of electron

[
o 0

& & 0@0‘2

24
C d n=———"—
9.11x10™"
n=26x10"

Mistake: You have divided total charg
should have divided total charge by ¢

The correct relationship is :

total charge Q

n=
charge of electron

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions
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D _ total Q Mistake: You have used an incorrect ©
- Charge of electron e . You should have used 1.6 x 10-19 .
P 24
1.6x10"
n=15x10"" ;

\_ﬁ:*’Y'\(ﬁ)u‘ohave multiplied W and Q when you

w

The correct equationis V' = —.

0

Additionally, you have used an incorrect nume:
You have used 4 J when 40 J was the value give:

V =WXxQ | Mistake: You have multiplied W and Q when you
V =40x%3

w
B *lv=120V The correct equation is V = 5

% 0 Mistake: You have divided (J by W when you shou
= J
x 3 g ey 4
c V=— The correct equot on 's L w/—

i A
o W

Question 5

A filament bulb is an example of a non-ohmic condu

A v Fal N
aise A filament bulb does not maintain constant temper.|

difference and current are not directly proportional |

* True COPYRIGHT
PROTECTED

C x True

x True

e OV i9
5Pt -
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p= RA
L
A §
i o
| Mistake: You have multiplied by length L and div
have divided by length L and multiplied by area
Th t tion is P RL
e correct equation is 0 = —.
B A
2
_RA You have used the correct equation for resistivity.
C x | P= L Mistake: You have not included any of the informa
question in the correct equation.
_RA You have used the correct equation for resistivity.
p= T Mistake: You have incc; = -y :ybstituted the leng!
44 substituted 21 . *he fafj; wworlength given in the que
D « | L o @ LU °

Question 7
A * True
* True
C * True
D > False Superconductivity is the property of a material inc\|

COPYRIGHT
PROTECTED

below its critical temperature will result in the ma.

Question 8

R, =R, +R, +R,
R, =16.5+165+165 ¢
R, =495Q A\

Mist>"¢ /1 ) ha re used the equatior
o
J=R 4R +R +..) as

'9

v’y -

a9
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1 1 1
=t —+—
1 RZ R3
1 1 1

+

+
16,5 165 165

] -~ & ,»
& s
: } P =4
= P o »
2 \ - 4
= Suid ;
» 1 + 1 + 1 Mistake: You have incorrectly idenii
R, R, R; is equal to the sum of the inverse re:
_ 1 + 1 + 1 identified that the inverse of the tot:
" 165 165 165
3 sum of the inverse resistances of thi
R.=—
" 165 o
R 0180 The correct equation is:
T 1 1 1 1
_ =+
RT RI R2 R3

R, =R, =R, =R,
R =165Q

bl

!

Mistake: You have indicated that th.
R, is equal to the value of all of the

[l

parallel circ

T e ceifect “equation is
‘1 1 1 1
RT Rl RZ R3

Question 9

True
You have identified the correct direction for 1.
Mistake: You have subtracted /, and I, to obtain the y:
taken into consideration the conservation of current lay
False

I, will therefore be the sumof 7 - d [,.

The conservation of current law states that the total cu::
equal to the total current flowing out of a junction.

i Jo

i
Ly

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions

Page 73 of 105

COPYRIGHT
PROTECTED

'9

a9

Education




C You have identified the correct value for /. 5 -

Mistake: You have identified the current I , as entering

the case as it breaks the conservation of current law.

" False The conservation of current law states that the total cun
equal to the total current flowir b t of a junction.

g -

9" o
Since /;and 7, avy sring the junction then by deductic

. L i - . -
juncisail I« uer f{)r the conservation of current law to |\

=

Mistake: You have subtracted / , and I , to obtain the v\

taken into consideration the conservation of current lav

Additionally, you have identified the current /, as ente:

be the case as it breaks the conservation of current law.

D x False The conservation of current law that states that the tote!
is equal to the total current flowing out of a junction.

Since I, and [, are entering the junction then by deducti¢

junction in order for the conservation of current law to

Therefore the value of /; will be the sumof [, and 1,

T in it ¥ ou have divided the square of the ¢
should have multiplied the two values.

A * 5
The correct equationis P =/"R.
P=1IR Mistake: You have multiplied the current /
B « | P=1.5%150 should have multiplied the square of the cur:
P=225W R
The correct equationis P=1"R.
P=I’R
. i COPYRIGHT
P=(1.5)x1
€) PROTECTED
P=338W

Mistake: You b ’r’ jw;:ded the resistance R |
whor oy ourd’ have multiplied the two vali

o
L

'9

A )
The correct equationis P =I1°R.

a9
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Question 11

A v’ True

Mistake: You have identified the value for the internal ::
e.m.f. the wrong way round.

The equation for e.m.f. of oA @
V =e—-1Ir 4 4 " I

B * False <

Cco, a noto straight line equation:

L mxtc

Therefore m=—r and c=¢.

You have correctly identified the value for the e.m.f.
Mistake: You have identified the internal resistance as ||
should have identified it as the gradient.

The equation for e.m.f. of source is:
C x False V=ec-1Ir

Comparing to straight line equation:
y=mx+c

Therefore m=—r and ¢ =¢.

Mistake: You have incorrectlv i 1. fied the value for ¢.
& &
s 5 e
) J“; g
The equation fc . - o1 source is:
V = se@iv )\ ©

> e j} d

)

acomparing to straight line equation:
y=mx+c

Therefore m =—r and c = €.

Question 12
I= (R+r) Mistake: You have divided the terr;
& have divided € by (R +r).

/- 8+110x107
12 The relationship for e.m.f. of a sour¢ COPYRIGHT

L ¢RI PROTECTED
AT V=R £ =I(R+7)
V =068x8 =544V P«
' e i
e CVO o

) It Therefore the correct equation for ¢t

a9
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V=¢ Mistake: You have identified that the terminal notential difference |
V=120V is equal to the e.m.f. of the source.

Due to the presence of internal resis
B x voltage develops across the interna|
therefore the full e.m.f. is not availa}
some voltage is ‘lost” across the int¢:
remaining voltage supplied to the 1¢
potential difference.

& You have used ‘he correct equatior:
(R+71) Mic jux - ) 3 ffha’“ve not converted t.
12 5 onwtQ to Q. You should have mi
c . 1= m W G ” ; o Nretqis’cance, 110 mQ, by 107,
y |
eé\:““‘ﬁ
=0.1x8=0.80 V
_ &
~(R+7)
/= 12
D v (8+110x107%)
1=1.48
V =IR

V=148x8=11.8V

Question 13

Question 14

nZ Mistake: You have rounded too mii
h (R +R) only writing I to 1 significant figurc.
5
I = 3 3
(3.2x10° +2.1x107)
A * 1 1200009
V,=1IR
=R % COPYRIGHT
V, =0.0009%3.2%10
. PROTECTED
V=288V
V; Mis’ % ?,)"{’huve identified that th
= ” v
1, o rec s divided equally across the:
B x 4 ( ,, .>| This would only be the case if the 1 I 9
J 4 ' same, as voltage is proportional ’
' resistance values are different { 09
proportionally different. Education
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= 1%
(R +R,)
5

I:
(3.2X103+2.1X103)

1 =0.0009

Vi=V, - IR

1 =5-288=2.12V

Mistake: You have calculated the voltage across R,. You should

have calculated the voltage across /{

Vv

(R R)

]:;w s
(B2+2.Dx10 7

o
& L

False

Question 15

The sum of the potential difference
connected in series is equal to the {¢
across the cell.

Question 16

Mistalff w04 wh ve not converted t©
¢ 0 should have multiplied

by 10°.

Mistake: You have divided the vol:
you should have divided the squaz:
resistance R .

V2

The correct equation is P = —.

Additionally, you have not convert:
kQ to Q. You should have multipli

2.2kQ, by10°.

p=r
R
p_56
2.2
P=25W
p=r
R
5.6

0.'zr*
. sistance K .

Mistake: Y % ve divided the volt

vou stic 1! s uave divided the squars

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions
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Question 17

A x True

Electrons that are not connected to atoms in a metallic ¢

B v’ Fals )
ase of the conductor.

C x True

* True ’" W

Diodes only allow current to flow above a threshold voltage. &
C v True lamp and it heats up its resistance (V/I) increases. The resista;
same temperature.

Question 19

A positive temperature coefficient implies a positive raii

A * True . .
and resistance increase.
* True Thermistors have a non-linear negative temperature coc
C * True As a semiconductor heats up, it can conduct more easily

The charge carriers ina condnc’ . . avel through the cai
potential difference is a- pii. 1 _c.oss the conductor.

D v’ False

= =38V
V= P Mistake: You have not converted the v,
] You should have multiplied the value |
B x _0.15
4
V=004V
COPYRIGHT
V=pPxI Mistake: You have multiplied the powi: PROTECTED
V=0.15%x10° x4 have divided the power P by [ .
C *
V=600V e &) P
The o fect > dationis V' =—.
. ‘ "3 Mistake: You have not converted the v | 9
1‘ . .T e You should have multiplied the value |
D * Additionally, you have multiplied the | Educo'tion
should have divided the power P by [
P
The correct equationis V =—.
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Section Two: Multiple-Choice Questio
Topic 1: Use of SI Units and their Pref

1. Which of the following forms represents the quantity 4 250 000 Q ?
A 425mQ e 4
o¥i

B 4.25MQ 1 s
i y A

L s
L 2 ’; =

b}
4

2. Which of the following are the SI base units for mass?
A g

B Ib

C kg
D Tonnes
3. Which of the following are the derived SI units for current density (J ),

-2 & d § O
A Am~ !

) e 2 T
B mAm™ Y & |

4. Which of the following are the SI base units for the amount of substanct

A mol
B kg
com COPYRIGHT
D g PROTECTED

5. Which of the following represents 9.6 TJ ‘¢ ar j;)wiéi}a"forln?
A 96x10°] P

B 96x10] A ’ 9

¥ R 09

Education
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6. Which of the following statements is true?
A A source of random errors can be zero error.
B A source of systematic error can be inaccurate experimental methac
C Random errors and systematic errors can both ez sily be identified.
7

a w

D Random errors cause repeated meesu eﬁ; .50 vary from the true
amount. 18 I
Y o j .

1 1y
M@»statements is true?

B Precision and accuracy are both terms that indicate how close repes
measurements are in relation to one another.

C Precision is a term to describe how many repeated measurements o
proximity to the true value.

D Accuracy is a term used to describe the relationship between a mea:
its true value.

8. A student obtains the values F =45+1N and m =12.3+0.1kg inan¢
mass of an object.
The acceleration is found using a = % What is th- ( celeration?

N o -~

§ A

A 37+14ms” | (o

B 37+30ms® . -,

D 37+00§ms

9. Which of the following values is a valid estimate for the weight of an av

A 690-780 N

B 40-60 N

C 330-550 N

5 oo COPYRIGHT
PROTECTED

10. An experiment has the property of reproduci=ii - s
- & ;

A The results obtained during *.»  se.’.dent are the same when the
method is repeated oY/ - t e Ludde ‘equipment is used.

'S
B - ¢ method can be replicated by the same experime:
ﬂ) oy another independent experimenter.

a9

Education

C The expenment s method can be replicated by the same experime:
experimenter working independently.

D The experiment can be redone using the same method but differer
the same results are achieved.
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11.

12.

13.

14.

15.

A student obtains the value f =12.9+ 0.5 Hz for frequency of a simpl

What is the percentage uncertainty of the value for frequency?

A 0.04%
B 0.5% 5
>\ a4
C 39% o ¥l
s ol
D 25.8% A\ " Ad

Which of the following represents 630 eV in joules?

A 1.01x1077 )
B 3.94x10"7] 9 L fe
C 3.94x10™ ] prile) ?

. e O

What is the value for energy E = 2.4 kWh converted into J?

A 24x10°]
B 1.44x10°J
C 8.64x10°J
D

8.64x10°7

Which of the following is an accurate estimate of th2 order of magniti
man? ’

-
o

A x10° cm W D
B x10~ cm w G

Y . s
C 1.19‘3..(,(\

o
D x10cm
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16. A student obtains the values Q = 4.3£0.05V and E=30x1J inac

E
The e.m.f. is found using € =—. What is the em.f.?

A 70+217V
B 7.0+45V O\
A A
C 7.0+031V = . T
” {.,.f’” \ y A
D 7.0%015V_ o)~ ¥~

b}
4

A -
17. Whicl\em#e following units are not equivalent to 1 joule (J)?

A CV

B Ws

C eV

D kgm’s®

18. Which of the following are the SI base units for temperature?
A K

19

What is the speed of a space shuttle in km/s?

A 8571.4 km/s
857.1 km/s

B
C 85.71 km/s
D

o COPYRIGHT
PROTECTED
20. Which of the following is the value of 1 eV? ;
A 167x10" ] | fi ) )
B 16x10°) o [e]
D Education
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Topic 2: Particles and Radiation

1. Which statement is true?

A The charge of a neutron is greater than the charge of an electron.

B The proton and the neutron have apprgflf; ; y >qual masses.
C The charge of the proton is s ™'y hauche charge of an electron.
™ o4 A . v
D The massof an - - . i ‘ ess than the mass of a neutron but greatc
y .

b}
4

2. How m¥heutrons are there in carbon-14 (' C)?

B
C 14
D 20

3. [~ decay can be represented by the following equation:

ONi—> S0k ety
¥ s 4
Which of the following are the oo wv " - issuig values for X and Y?
4 - 2 y’) i

A X = 30, Y = v,; e . “

’J s

4. The antiparticles of the neutron and electron and their charges are provi

Neutron
Antiparticle X COPYRIGHT
Charge of Antiparticle 0 PROTECTED
gy ([ J .

Which of the following are the . te & ‘yuissi'f{;g values for X and Y?

. R "M L E
A X=antineutrc: A <« g
L

'.'os_, 7ucr’fn(3; Y=+e Ed 09
£ > |
ucation

B
C X= aﬁti11eutr()n; Y= +e
D

X = antineutrino; Y= ¢
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5. The energy of a photon can be determined from E = hf .
What is the energy of a photon with frequency 8.9x10" Hz?

A 74x107 ]
B 13x10°]J |
N . \ " !
C 59x10%7 oY A
=) =
D 14x10°] T oA\ il

A Gravitational

B Strong
C Heavy
D

Electromagnetic

7. Which of the following statements is not true?

A Mesons are a classification of leptons and baryons are a classificatio

B Electrons, muons and neutrinos all have lepton r amber +1.

4 v w
C Baryons are made up of three quar''s ‘nﬁ “.#sons are made up of tv
D

&

Pions and kaons are “.¢ ar'r ¢ oS,

8. Lightv ; i quiency 1.7x10" Hz is incident of the surface of berylliur
% s ol
50eV. ©

The photoelectric effect causes photoelectrons to be emitted from its sut

What is the maximum kinetic energy of the photoelectrons emitted from

A 5]

B 33x107"1J

€ Lox10y COPYRIGHT
D 1.1x10™] PROTECTED

9. An electron de-excites from an excited n¢ ’c";zi; vdte E=—49eV toalo

-

E=-765¢V. V(Y™ )
What is the freq:« . = 4f e photon emitted as the electron transitions t

ey

3

a9

Education

B
C 3.0x10" Hz
D 6.6x10" Hz
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10. Which of the following statements is not true?

A

B
C
D

All antiquarks have a baryon number of — §
Baryon number is conserved quantity.
All quarks have a baryon number of 1. é

5N
o
A Baryon is composed of three a- a1 f”s:j s

!,,.f’” f:,/” .

s

S

11. Which of the fell . % g _.atements is true?

A

> 1=

Q L i

¥ #%), He are an example of isotopes.
& A

o)

s

Isotopes are two or more nuclei of different elements with the san
different nucleon numbers.

"H and H are examples of hydrogen isotopes.

Isotopes are two or more nuclei of the same element with the sam¢
a different number of protons.

12. An ultra-high energy gamma ray can reach energies of 1 TeV.

What is the wavelength of a gamma ray at 1 TeV?

A

B
C
D

12x10°m
1.99x10% m (o

7.24%x10** m

13. When electrons are emitted from the surface of a metal due to inciden |

statements is true?

A

@ > hf ; where ¢ is the work function, & is Planck’s constant and

incident light.

An electron at the surface of a metal absorbs two photons of light.
The rate of emission of electrons is proportional to the intensity of

The stopping potential applied to a metal plate can increase the ni
emitted per second.
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14.

15.

16.

The muon decay can be represented by the following decay equation;
u = X+Y+v,

What are the missing values for X and Y?

A X=e';Y=v,

In pair production, a photon forms a particle and its corresponding an
What is the minimum energy of the photon required to form this part:

Note: L is the rest energy of the electron.

A 1

25
B 2E,

Ea
D 4F

o
T 4
&
o
¢
-

A table of the fundament='. s ' e i.atheir force carriers is given belt
It S A

31 . w o
\ 1r.aamental force Force carri¢
‘_ A X ]
) X pion
Weak nuclear force Y
Z photon

What the missing values for X, Y and Z?

A X =Gravitational; Y = kaon; Z = Strong nuclear force

B X=Gravitational; Y = W boson; Z = Strong nuclear force

C X=S5trong nuclear force; Y =kaon; Z 7 ‘5‘ 1 m gnetic force
5 J

X = Strong nuclear force; ¥ = wv 1, on; Z = Electromagnetic force

v’y -
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17. The decay of the neutron is represented by the decay equation:
n—X+te +Y

What are the missing values for X and Y?

A X=p; Y=y, (
/ =4
~ 4
_ ~Ne .
C X=p;Y=v, Wea\
2 A e =
D he -

18. Which of the following statements is not true?

A Anion is only produced when an electron is removed from an ato:
B Alpha, beta and gamma radiation cause ionisation when they colli

C If an electron does not have sufficient energy to cause ionisation, i
atom.

D Anion is positively charged when an electron is removed from the

19. Which of the following statements is not true?

A The exchange particle of weak nuclea” ‘. s'ti.e W boson.

§
-
&

Weak nuclear force causs . 1 & ¢ 1 u.ges in neutrons and protons.
e T

bl

B
C Weaknuclea: % ¢ :.':sxdiange particle has a non-zero rest mass.
D = ange particle of weak nuclear force has an extremely long

20. A photon has energy 2.7x107"7 J.

What will the wavelength of the photon be with this energy?

A 1.38x10° m
B 1.68x10®
% _%m COPYRIGHT
8.19x107° m PROTECTED

D 737x10°m

r T 09

Education
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Topic 3: Waves

1. Which of the following statements is true?

A The frequency of a wave is dependent upon the amplitude of the w

One complete cycle is the maximum displa e t to the next minir

s

B
& .
. . . oY L _—
C Amplitude of a wave is the ma iR d w;,aprffcement of an oscillatin
D

1 -
- a

W
Phase difference ~2+ frz;;‘; wsured in degrees and in radians.
T 2 s

s

Electromagnetic wave
C Stretched and compressed slinky toy

D Pressure wave

3. A transverse wave is travelling with a frequency of f =17.9 Hz and ha
What is the wave speed of the wave?

A 34x10" ms’

B 2.98x10° ms’ .
C 1074 ms" Y ¢ ;
. :

0.11ms™ 2474

Q x
09 . SR .
Wwiollowing statements is true?

A Plane of polarisation for an electromagnetic wave is the plane in wi
oscillates.

B If a wave is plane-polarised then it is said to only be oscillating in tv

C The intensity of light passing through polarising filters can be alterc
relative to one another.

D To plane-polarise light you need two polarising filters at right anglc COPYRIGHT
PROTECTED

5. A string fixed at both ends forms a stationary wave.
The length of the string is 2.3 m. 1)
¢ o
What is the wavelength of the Trit. (1. 10N1C?
A 46m 2D E '9
il Qg

Education
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6. A stationary wave is created with a string of length 132 cm which has

£=0.03kgm" .
The string is fixed between two points, creating a tension of 0.7 N in th

What is the harmonic frequency?

A 006Hz s\
.;ff : e
9 " &
B 133Hz il &
Mg,».f’”wm«,/”
C 18Hz .o -
D B

7. Which of the following statements is not true?
(i is the angle of incidence and r is the angle of refraction.)

A The refractive index of air is approximately 1.

B The refractive index of a substance when light goes from air into th:

the ratio of sini and sinr.

C The refractive index of a substance is the ratio of the speed of sounc
substance to the speed of sound in a vacuum.

D The ratio of siniand sinr as a light ray crosses a boundary betweet
is equal to the ratio between the speed of ' -! 1. »ach substance.

&
W
&
-

8. The refractive index of ai sdt 5 - df’ﬁ”atély 1 and the refractive index ¢

Light trozes fi - a,‘ Atoa giass block at an angle of incidence of 42°.

;nglv‘e“of refraction of the light ray in the glass block?

‘ &
A 30.2°
B 0.5°
C 62.8°
D 0.89°
9. Which of the following statements is not true? COPYRIGHT
PROTECTED

A If i = critical angle and the incident substance has a larger refractive
r>90°. ¥ &'
B If; > critical angle and the incide. © w {’f‘gl «éhasa larger refractive

then total internal refle w0 \Loccur.

C If i=critical a»_ € .a ~.u@ incident substance has a larger refractive 9
| _omé partial reflection. Q9
D If .al angle and the incident substance has a larger refractive EdUCQ’tiOﬂ

then the light ray will refract.

AS / A Level Year 1 AQA Physics Multiple-Choice Practice Questions Page 89 of 105



10. Which of the following statements is not true?

11.

12.

13.

A There are no methods of preventing modal dispersion in optical fit

B  Core cladding surrounding the core of the optical fibre is of lower
than the optical fibre.

C Modal dispersion is the lengthening of a %, » p. | lse due to the ligh
undergoing total internal reflect'n . rﬁ & o

D Material dispersior. . ers ' Pa’fse dispersion from the use of whit
monochror A gt

o9
(30

A mondtnromatic light source is diffracted through a diffraction gratit
The light has a wavelength of 715 nm and it is observed at an angle of
What is the order of the light beam?

A 4

B 3

c 1

D 2

Young's double slit experiment is used to I 1terference patter
The experiment uses light w1tb VR g A= 650 nm.
The fringe separati~. - : "“L aand the slit-screen distance is 4.1 m.

L pacing 57

B 49x10°m
C 49x10°m
D 2.1x10°m

Which of the following statements is not true?

A Dark fringes are formed due to interference, when light waves art|
with each other.
s o )
B Bright fringes are formed due tc i te ’;ij‘jt-u@ewwhen light waves art

-

other. A\ Y 2 e

C The fringer < o ’*\ 4~y Young's double slit experiment are evenly ¢
3

ng ' spacmg increased, the fringe separation of the interferen

g

increase.
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14.

15.

16.

17.

Which of the following statements is not true?
A The shorter the wavelength of a wave, the less the waves will diftr
Reflection refers to when the angle of incidence is equal to the ang

Diffraction is the process of combining two w:- 5s to create a resul
N
s “f : =
Refraction refers to the change i~ = v %;,; wspeed and wavelength |
AN =
boundary. A\ \ P
£ 2 “’:; e

s

o N0 «w

G . .
> L > ween two points A and B on a transverse wave is 85 ¢

The waré’gth of the transverse wave is 1.46 m.

What is the phase difference in radians between A and B?

A 366
B 3.66
C 0.58

D 0.27

Which of the following statements is not true?

A The frequency of a wave can be defined == . 1 1mber of compleit
, !
per second. 9 " &
- o

B The period is the time «ot ).« womplete wave to pass a fixed point.

- &
~

qu . Jawave is the number of cycles of oscillation per 1

Wlacement is the distance and direction from a particle’s res

A stationary wave is created in a string fixed at both ends.
The frequency of the first harmonic is f; .

What is the frequency of the second harmonic?

A
B 4f
C 1
- J1 - o
- &
D 2f q
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18. A light ray enters a block at an angle of 35° and is refracted inside the |

What is the refractive index of the block?

A 117
B 085 ;

V,} ﬂ
C 047 ~( )Y
D

19.

Vapour lamps produce light with one predominant colour.

B
C Laser light has light that is highly monochromatic.
D

Laser beam light can permanently damage your retina if looked at
the light has first been reflected.

20. The period of a wave on a string is 2 minutes.
What is the frequency of the wave?

A 0.005Hz
2 Hz \ L

B
C
D

COPYRIGHT
PROTECTED

L ’ \ RS B .
L A 09

Education
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Topic 4: Mechanics and Materials

1. Which of the following quantities is not a scalar?

A Time

B Distance ! !
] 4 =
% " A

C Temperature - ! d

" e - . j -
D Acceleration ., - .~
L s

b}
4

]
et

2. Which &€ following statements is not true?

¢

A Acceleration is a vector and energy is a scalar.

A scalar can be defined by magnitude.

B
C Energy and mass are both scalar quantities.
D

A vector can be defined by only magnitude.

3. Two forces acting at right-angles to each other are demonstrated belay

F, =222N

Which of the following rows gives the correct magnitude and direction

A \
COPYRIGHT
B
\ PROTECTED
N
o 4

a9

Education
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4. A Dbox is sitting at rest on a conveyor belt at a factory.

S

Which of the following statements is true?

A S>W
B S=W
C S<w
D S<w

& o
o " &
5. An engineer turns a spanner witk . - 2 6000 N.

W

-
. Y .
The engineer’s hand i~ ~. m G om the pivot.
W s

s

Wha‘ 1 wzg ne ) Lk"‘i\\yjt";th f - O tt IV |
M a xef e
2 / \

B 21.7x10*> Nm

C 115x10> Nm

D 115 Nm
6. Which of the following statements is true? COPYRIGHT
The principle of moments states that: PROTECTED

A The sum of the clockwise moments is equ2! { - 1. * sum of the anticl

e
B The sum of the clockwise mor; = ‘s ml.ciaff)ut opposite to the sumn

anticlockwise moment /7
up W " i Eg
C The e ¢”  « :kwise moments is equal to a quarter of the sum a
an g Vis¢ moments. 9
4

Education

moments.
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7. Supports are being built during the construction of a house.

The supports are in equilibrium:

dy

|

&

=
:«f‘f

S

5

- d
Fae o 2
W

W,
W

. . ol . Mw”) g )
8. Which of the followir~« — *m<asis not true?

W

Citl .m«r‘)o’bjéct can be determined using the gradient of an

B The@#®leration of an object can be determined using the gradient ¢

graph.

C The distance travelled by an object can be determined by the area i

graph.

D The displacement of an object can be determined by the area under

9. A cyclist sets off at 1.9 ms™ .

The cyclist travels for 3 minutes and reaches 3.8 ms™ .

What is the acceleration of the cyclist?

A 0.03 ms” o

D 0.63 ms>
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10. Which of the following rows correctly identifies three graphs related

y .
e 2.
oA &
PrYe | 1//
e f"wf . ,««"/
A A~ t
L
v
B
t t
° v
C & &
- ’_: f W
o w " t
v
D
-
t
COPYRIGHT
PROTECTED
11. A ball is projected horizontally off a cliff. W».* "L the height of the b
- & i
Assume air resistance is negligib’. v W
v L 09

Education

B
C
D

23.7m
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12.

13.

14.

15.

16.

Which of the following statements is not true?

A

B

C
D

The horizontal velocity of a projectile changes with time if air resis

A ball projected horizontally and a ball dropped vertically will rex
same time.

The acceleration of a projectile is alwavs ' </t _ g if air resistanc
~ ()%
The horizontal motion and v ﬂ;;} . motion of a projectile are indep

i
18 w

Which of the fcll', g wmté”}jiients is not true?
g

A

B
C
D

QB -

o goyed force is proportional to the acceleration of the object.

If a student pushed a wall with a force of 100 N, the wall will push b

o

An object will experience acceleration if its speed remains constant 1

Newton’s first law states that if no external force is applied to an ¢
rest or continue travelling at a constant velocity.

A skydiver opens her parachute in the last stage of her jump and creat

The skydiver has mass m =57 kg and accelerates towards the ground

What is the value for the drag force created by the parachute?

A

B
C
D

A footbdile

1095 N
559N

536 N T oA\ i

o3
26\3&9““(‘

r kicks a 430 g football.

The football was travelling at 18 ms' before being kicked. It leaves th¢

opposite direction at 22 ms™.

What is the value for the impulse of the force?

A

B
C
D

A 0.8 kg ball is dropped from : =6 |

-9.3x10° Ns

9.3%x10° Ns
—17.2 Ns
17.2 Ns

]

¢ S
v dilding.

&

What will the kine -4 »rD Ot the ball be 3 m above the ground?

B
C
D

W

86.3]

39.2]
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17. An object hasadensity p =M /V .
What is the volume of another object with a mass of 4M and with the

A 2V

B J
f,m’jwf ]
C =) e
7Y o o ©
D : >
g j:;ﬁr”"
Wﬁ,é»&'

18. The graph below shows how the tensile stress of a material varies with

Tensile stress

Tensile strain

How can you determine the Young modulus from the graph?

A The y-intercept of the graph g i

-

The area under the grank - © 0~

i

Q ‘
ypor"dinate on the line

B
C The gradie~t * c L;;»mghw‘;—line section of the graph
D

Aj

19. A force of 77 N is applied to stretch an elastic band by 0.55 cm.

What is the value of the energy stored in the elastic band?

A 424]
B 21.2]
C 042 COPYRIGHT
PROTECTED
D 02]
g ;)’"‘ J !
20. The period of a wave on a steioliils ;Jlu’tgs.
What is the frequs ¢ & *x —wave? 19
A 2 Qg
5 Education
C
D
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Topic 5: Electricity

1. Which of the following statements is true?

A Charge is the ratio of resistance to current.

B The resistance of an electrical device is the =3 - ). f voltage to power
W 2 | w} . e
C Potential difference is the wo' v 7 > pur/unit charge.
5 2
D Electric currenf ‘5 . vt oot tlow of electrical energy.
i e

b}
4

Q&

o3
&Q{aﬁf‘
e

2. A studce®

asures 6.7 mA of current flowing through an electrical cist

What is the charge flow in the circuit?

A 23C
B 23x10°C
C 0.02C
D 1.9x10” C

3. There are 5.8x10% electrons flowing in a series circuit.

What is the value of charge flowing in the circuit w* n this number of ¢

B L

A 3.63x10¥ C oY A

&
-

276x10%°C o7 LT

o9
af
3‘1-‘*\“‘&‘ e

B
C 92
D 32.5

4. A filament bulb is connected in a series circuit. The bulb does 0.6 J of v
flows through it.

What is the potential difference across the bulb?

A 200V

B 02V COPYRIGHT
PROTECTED

C 5V

D 5x10°V ~ ()%

Education
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5. Which of the following statements is not true?
A Ohmic conductors are components that obey Ohm’s law.

B Ohm’s law states that the potential difference across a conductor it
current through it, if the temperature of the conductor remains cor

C Ohm’s law states that the resistance of a cot - ¢ lent is equal to the

. - o . .

difference across the component a1d e % a.ge flowing through i
e

D A metal wire is an exe ¢ ¢ « ¢ n-ohmic conductor.
2%

f -

A second wire has a resistivity of 8p, length 2L and cross-sectional art
series with a cell to determine its resistance.

What is the resistance of the second wire?

A 16R

B lR
4

C R

D 4R

% 4
f) e

7. Which of the following statements is ~ t1 ’:f\y}f

A Aluminium is an ex-.~ 5l¢ . { a sGperconductor.
A A7 4

B Suyg nd iy ls the property of a material whereby at any tern
its { w\:gﬂ*““ temperature the material will have zero resistivity.

C Superconductivity is a phenomenon which occurs when metals are
temperatures close to their melting points.

D Superconductors are used in MRI and particle accelerator machines

8. Four 1.2 kQ resistors are connected in parallel.

What is the total resistance of the parallel circuit? COPYRIGHT
A 030 PROTECTED
B 4.8kQ s

- & N; o
C 300Q o -
D OBl I9

i . 09

Education
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9. A junction in an electrical circuit is demonstrated below:

Which of the following rows correctly identifies the direction and value

. o~

N

C W N

The heating element has a rate of heat transfer of 260 W. When the ii«
supply it has 1.2 A of current flowing through it.

What is the resistance of the heating element of the iron?

A 374Q

B 181Q

C 217Q COPYRIGHT
o PROTECTED

D 312Q

25 ag

Education
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11. A student completes an experiment to determine the internal resistanc

The student plots a graph of potential difference across the cell against
the cell:

ViV

I/A

Which of the following rows correctly identifies how to determine the
of the cell from the graph?

Internal resistance

A 1

gradient
B gradient
C y-interae pt
D | -udtercept

= ¥ ,‘h : . _
; )’, ),. . \ “‘y’) R
12. A 15 € roastcr i o fect‘édwin series with a cell. The e.m.f. of the cell |
resist QTN 2. o 'mQ).
Qﬁoﬁ-‘*\‘ﬁa

What is the terminal potential difference of the cell?

A 24V
B 152V
C 95V
D 236V
COPYRIGHT
13. Which of the following statements is not true? PROTECTED

A When the temperature of a thermistor in .. es,_the potential diffe
- o

¢
-

thermistor increases.

-

B When the intensitv ¢ mé b,‘!lc“ﬁ'léid@ﬂt on an LDR decreases, the ¢ ‘9
the LRR jnertin " 02
15, VR N . ag
C W 5\;3"" e ihtensity of the light incident on an LDR increases, the 1t .
decYises. Education

D When the temperature of a thermistor increases, the resistance of t!
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14.

15.

16.

17.

A potential divider is set up as below:

|_

5V R, =3.2kQ

o]

R, = 2.1kQ

|

B
C 25V
D

09V

Which of the following statements is not true?

A The current in a series circuit is the same at all points in the circuit.

B The total voltage of two bulbs in seriez i ec 1 4l 1o V] +V,.

o
&
-

C The potential difference =+ s e component connected in paral
s
the terminal pet ¢ % dilicrénce across the cell.

11 1sance of three resistors in a parallel circuit is equal to

A 5.3 kQ resistor is connected in series to a cell. The potential differe:
164 V.

What is the rate of energy transfer through the resistor?

A 197W
B 50.7W
C 0.056W
D

3.1x107° W

-
S/
o
g

Which of the following et cor ¢ _shot true?

&
W &

A @is' i - semiconductor decreases as its temperature in¢

99, - . . . .
wal, when a voltage is applied across it, conduction electron
the positive terminal.

C In an insulator most electrons are connected to atoms but others a:

D When a voltage is applied across an insulator no current passes th
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18. A student plots graphs of current against potential difference for thre

1 2
A /A
f,mnﬂ” )
o)) o
oRw® VIV
' A -
\

Which of the following rows correctly identifies the electrical compon

above?
1 2
A Diode Lamp
B Metal wire Lamp
C Diode Metal wire
D Lamp Thermistor

-

19. Which of the following statements i 1 ot i;;::.,c. 4

A A metal has a posit' .« ten « »rature coefficient as its resistance incr
. ¢ -~ .v") -
increase. -

Q .

sy tance of a thermistor decreases non-linearly with increase

o

C Semiconductors have a negative temperature coefficient.

D The charge carriers in a conductor travel through the conductor wi
potential difference is applied across the conductor.

20. A bulb is connected in series with a cell with terminal potential differc
flowing through the lamp is 1.2 A.

What i tout of the bulb? COPYRIGHT
at is power output of the bulb?

; ' PROTECTED
A 29W
B 20W oh 4 ¥ 1
C 005w T

L E Bl s ig

D 24g

Education
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