Maths Made Easy

AQAH

Please write clearly in block capitals.

Centre number Candidate number

Sumame

Forename(s)

Candidate signature

| declare this is my own work.

A-level
PHYSICS

Paper 1

Time allowed: 2 hours

Materials
For this paper you must have:

a pencil and a ruler
a scientific calculator
a Data and Formulae Booklet

a protractor.

Instructions

Use black ink or black ball-point pen.
Fill in the boxes at the top of this page.

Answer all questions.
You must answer the questions in the spaces provided. Do not write

outside the box around each page or on blank pages.

If you need extra space for your answer(s), use the lined pages at the end of
this book. Write the question number against your answer(s).

Do all rough work in this book. Cross through any work you do not want

to be marked.
Show all your working.

Information
« The marks for questions are shown in brackets.

The maximum mark for this paper is 85.
You are expected to use a scientific calculator where appropriate.

A Data and Formulae Booklet is provided as a loose insert.

For Examiner's Use

Question Mark

1

2
3
4
5
6

7-31

TOTAL

IO o

7408/1



Maths Made Easy

2
I . e —_— ; e _— — e ot
' | outside the
box

Section A |
|

Answer all questions in this section.

|
Cosmic rays are high-energy particles that come from space. Most of these particles |
are protons. There are other particles in cosmic rays, including atomic nuclei. ‘

Table 1 gives the data for one particular nucleus X.

Table 1 ‘
Mass / kg 8.02 x 1076 \
Specific charge / C kg™ 439 x 107
Kinetic energy / MeV 215 ‘
[Il Determine the number of neutrons in nucleus X. \
I o AN [3 marks] |
G- | B _ 1< ‘
¢ Uﬂarga,:"F-"Bq X107 x g-09x107°_-32.59x10 € ‘

-1¢
2.52X10" "=qq

Number ©% protoni=

[ x0T |
Numbey o} nucleons = Q.O'lxloti: -49 i
Number  ©oF neurvong |-t x\0 |
43-12:=20.
number of neutrons = 7/(9 .

|Z| Calculate the speed of X.

Ignore relativistic effects.

_ b 4
tngfg‘j: 215 xI0°x [. e x\0

-:,L- + /
E ,wa\f 1\

=1l

':I.
s T7E 1= [t — - 5910 ms!
AR ICE T
+
speed = 2-Ux10 —

02 [B/M/Jun21/7408/1
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A pion (m*) and a kaon (K') are produced when cosmic rays interact with the upper ‘ box
atmosphere.
. @ The n* decays to produce a positron and an electron neutrino. |
| Show how the conservation laws apply to this decay. !
[2 marks] I
+ +
o —7 e 4 Ve |
|
' ; = I + O -
| Chorge. | |
| B0 = 0 «0
| tz O = =t &4 | |
' |
| |
| |
|
|| EI The K™ decays to produce an anti-muon and a muon neutrino. |
|
Explain how strangeness applies in this decay. |
| [2 marks]
" +
| K'—> uty v,
1 1
| S: 4% = O 4 O |
Tl 3 o weall interackion So Hao
Stvande el can  Chonagl by OM or—\ | |
‘ J S ) 1 l|
|
| EI Write an equation for a K" decay that involves only hadrons. .
i [2 marks)]
‘. =+ 0 Y =
| KI=2T + i

LI Turn over »
03
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! Figure 1 shows apparatus used to investigate the properties of microwaves. o
The microwaves from the transmitter T are vertically polarised and have a wavelength |

| of about 3 cm. |
The microwaves are detected at the receiver by a vertical metal rod R. |
|
|

Figure 1

[ﬂ Explain how the apparatus can be used to demonstrate that the waves from T are
vertically polarised.
[3 marks]

Lotake the vociover in the vovkical pland.

aheon Hhe aovial 1§ \lorH(aI} Ho S{gha! :

15 o dimum anoh  when the oeridl i) ‘

hontental +ho Sislnal S pinimum T

i hocoWe when al.‘gnnd with Hhe |

polavisakrion of the wmicvowaves, 7
|

| ?i(}r\cd S omnised i
|
|

| Ill II||| m “ll |B/MJuN21/T408/1
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Figures 2a and 2b shouf T and R and two different positions of a metal plate M that
reflects microwaves. M is vertical and parallel to the direct transmission from T to R.

view from
above T ﬂ\\=

not to scale

Figure 2b

view from

above T not to scale

In an experiment, T and R are about two metres apart. M is moved slowly towards X.

Figure 2a shows the initial position of M.
Figure 2b shows M when it has been moved a few centimetres.

The arrowed lines show the path of waves that reach R directly and the path of waves
that reach R by reflection from M.

@ Explain what happens to the signal detected by R as M is moved slowly towards X.
[4 marks] |

o nal
Tha mcio.\!z.d m&gg gnos ’mrougu\ o Sevie) Ok |
Locqule the |

intOl’,[»O{J

mayima  and minima . Thid i

Auyect and ro,\Llet{'Qd necrowaves

The I{)a+h ditlevonce botwoeon the divock and |

V"—E—\Q(}od ‘S“S'““'“ ‘ncveadel aS T poues !
towardl R, and fo e shaie dilevencd

Ho paicrouaNed roac\n{ng the

_otween
Mmicromaves Sulrwr{mﬂ ond

detectar Choangelt.

reoGle  Imayimo wheio  they ol N phaue

|
1

Question 2 continues on the next page
__________JF—_ Turn over b
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Figure 3 shows an arrangement used in a different experiment to try to determine the
wavelength of the microwaves.

Figure 3

view from

AT ﬂ

slits

045 m

g

A double-slit arrangement is placed between T and R. |

The initial position of R is the same distance from each slit and is 0.45 m from the |
midpoint of the two slits. '

AB is a line perpendicular to the line between T and the initial position of R. I
R can be moved 0.25 m towards A and 0.25 m towards B along AB. -.

The two slits act as two coherent sources with a separation of 0.12 m. ‘

Suggest why Young's double-slit equation should not be used to determine the ;
wavelength.

[1mark]|
The 0qua&%m .E-nr \foungls double—Sut |

{’):(lpor‘;mon%— VS cmhj valid 4 the Shit-Screen |
_ditance Y o \ok geater

Man the  SGE |
—Separakian |

Mg

IB/MIJun21/7408/1
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[ﬂ The wavelength is known to be about 3 cm.

for the wavelength.
m ot _len i oL
J/LSD/‘E”LO 2¢-0.06)2) = O %Am.
ma X PO‘Eh lQb’\E]'H‘\ Qﬂd EU{' |
= J 04524 (0.25+0.0k)? = =0-55m. :
P o di{-lrunnte-_o.ss..o,q,o‘__ b.0km . |

Deduce whether this practical arrangement is suitable for a determination of a value |
[3 marks] |

P atin {ii-eron(ﬂ ) 9roaJcp_r Hhan hq\+ o
wovelengi  So ik 5 Guitably |

Turn over for the next question |

i

Turn over »
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Figure 4 shows a ray of monochromatic light incident at angle A from air onto the end o
of a straight optical fibre.

This ray undergoes total internal reflection at the core-cladding boundary. A ray that
enters the optical fibre at an angle greater than A will only be partially reflected at the
core~-cladding boundary.

Figure 4

A —

|
|
' Table 2 shows some properties of the optical fibre.

. Table 2 '
Refractive index

[

i cladding 1.41 !

| core 1.47 |

|

.. [Il Calculate the speed of the light ray in the optical fibre.

(g=C = 3:00x108 _ 5 oyyipbms! O™
| &z SRR =

| n .43+

|

| ¢ 510

‘ speed= 2-0O4% X g
|

W

1B/M/Jun21/7408/1
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@ Calculate 4, in degrees, for the optical fibre shown in Figure 4. box
>nC = nClﬂd__: LW - 090 . k3 THas]
n Cor 2 | q’:"
O .
c=nt'loak) =33 e
o |
r=90-C= 10 4 _
| %Vﬁ):qu’gﬂ%\ & 5, .
| Lz T L anie ] = 2% |
i |
| A= 14 5 degrees
|
|
| |
! EI A ray is incident on the optical fibre at angle A. The optical fibre is now bent, as
f shown in Figure 5.
% Figure 5
l}"/ o |
|
| 1
|
|
Draw, on Figure 5, what happens to the ray within the optical fibre.
Explain your answer. ‘
[3 marks] |
' The nu\r:"nru Oir- incdence on 4ho (ore - Clﬂdd(f\g |
| bnundqnj decypajel and  so wall  bo logr '
| Pron  Hhe critical gm%lo . Some \{ght ‘
|
| wmll be vokcadeed  into the cmdob‘ng.
| |
7
e — |
Turn over
L _—
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, Figure 6 shows a rotating spacecraft that is proposed to carry astronauts to Mars. oy
Figure 6

direction of rotation

I S A :;"\A floor

astronaut

The spacecraft consists of two parts A and B connected by a rigid cylindrical rod.
When the spacecraft is travelling, A and B rotate at a constant angular speed about
their common centre of mass O.

L is the distance between the centre of mass of A and the centre of mass of B.
r is the distance from O to the centre of mass of A.

1
m As the spacecraft rotates, a force that imitates the effect of gravity acts on an

astronaut who is in contact with the floor.

Explain why. —r
marks

The contnipetal force acks toward) Hie

Q ‘ -
Conken ol rorakion. Thy lovte acks_af
| , force Cauwed by the
| he voachon Lov(e 4n HwAqubward)

mokion o Hip attvonaut -

[

1B/M/Jun21/7408/1
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, @ The forces exerted on A and B by the connecting rod have the same magnitude.
| m, is the mass of A |
myg is the mass of B |
Show, by considering the centripetal forces acting on A and B, that r, is given by |
ra= mgL
[2 marks]

mnr}A(: W\BLL"F)}&Y '

- - Y

¢ (matme)= Msl

va = e L.

i AR
My +Me /.
EI In this spacecraft m, < mg. |
|
Deduce whether the centre of mass of A or the centre of mass of B rotates with a |
greater linear speed.
[2 marks]
The anguklcw Spoo A} Hre fame for A |
oand  &. The rotational vadiu§ 1S Smaller |
{,or B . r=rw o the Lnear sPood

o, K 1S 3(0 atoy
Question 4 continues on the next page ‘
S _ - Turn over b
| MM ||Il!'|m |||‘ IB/M/Jun21/7408/1
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The astronauts live in A and the cargo is stored in B. o

When loaded,
m,=1.32x 108 kg

mg =3.30 x 10® kg.

The spacecraft imitates the gravity of Mars where g =3.7 ms™.

Figure 7 shows a stress—strain curve for the metal used for the rigid rod.

Figure 7
Uy T I I |

0.351

0.30

0251

stress/ GPa 0.20-

0.151

0.10¢

0.051

| oy | ] | |
0950 0.5 1.0 1.5 2.0 2.5 30
|

strain / 103

W
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E Suggest a suitable diameter for the rod. box
Justify your answer.
(5 marks)
Lt may est = 0 3Gla. (from guaph)
G
F=ma= |.39410° x3F = *+ 9 X 10" W
-3
A= F - axl0® = w30
\ 020"
om 3 || 2‘,)1
pom A=T( S
) f 0~}
Ul._Jq.g . [dxl dx10 ° o iklm
f —
M ALY
diameter ~ o ﬂ#\l m
C '))C*('n wisdd al max Y bacawiy
b8 the @ flathe Lk o the natal
red .
- R
Turn over »

I.'l' e
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Figure 8 shows the H-shaped posts used in a game of rugby.

Figure 8

b |
l

ground

Figure 9 shows the path of a ball that is kicked and just passes over the crossbar.
The initial velocity of the ball is 20.0 m s~ at an angle of 40.0° to the ground.

You should consider air resistance to be negligible and treat the ball as a simple
projectile.

Figure 9

crossbar

1 4

horizontal ground

The top of the crossbar is 3.00 m above the horizontal ground.

Do nal write

| outside the

IB/M/Jun21/7408/1
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: |_T_| Show that the minimum speed of the ball in flight is about 15 ms™'.
Explain your answer. |
[2 marks] |
horitontal velotity =20 Cos YO =15 -3 ms~) |
hori tontal yelo Cit\j \Jconftant and So the
ML (A ?pﬂaol oCcurl wlen the vort( gl
velocity 1§ tqual to V0. |
[zl The ball just passes over the crossbar at a time ¢ after it is kicked.

Show that r must satisfy the following equation:

4912 -129¢+3.00=0
, 2 marks]!
Verhcal velout), V=290 an%0 =17 - Aam/ |
¢z ukttot |

ks L
1

G912 AE+S =0
Question 5 continues on the next page |
|
) _ _ Turn over »
1B/M/Jun21/7408/1
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@ There are two solutions to the equation ‘

4914 -129t+3.00=0

|
Discuss which of the two solutions is the time taken for the ball to pass over the |
crossbar from when it is kicked. ;
In your answer you should

o state the value for 7 given by each solution :
» explain the physical significance of the other solution. |
|

i [’I—‘ [4 marks]
2 '_
| ez =l | b0 |

| s = |
| = V729 fﬁgl-“ri“-‘“ﬁ = 0-25%s |
| oY |
| 1 x\%-9 —— !
| |
| i
| [
| |
|

' soluion1= O-21L.5 8 s |

solution2= 2.3 7F§, s

| Twme & r28on 3w _on  Hae way up

| and  the mmJl down . i

I LCAV%DJV value  gives bhe tme tallenn far
the poll o pass  over Hae CyoX bat

1B/WJun21/7408/1
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EI Another attempt is made to kick the ball over the crossbar. The initial velocity of the ||
ball is the same as in the first attempt. |
This kick is made from a horizontal distance of 38 m from the posts. |

Deduce whether the ball can pass over the crossbar.
[1 mark]
¢ = vt=200cos%0 4237 =20.%m
A NnY
—_—

5

|

|

Question 5 continues on the next page l

|

|

|

|

|

|

e b e o a | Turn over »

Im |||I' IIl ‘II' |B/MAUN21/T408/1
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l_i_] Figure 10 shows the variations with time of the vertical velocity of a ball with and e
without air resistance.
Figure 10
|
|
‘\ without air resistance !]
5 s + 4 ‘
|
|

vertical
velocity

time

[ R ———————

Discuss the features of the motion of the ball shown by the two graphs.
In your answer you should refer to

« the gradients of the graphs |

« the area between each line and the time axis. I
[5 marks] |

\n_the graph, the grndianl— roprejont) |

the occeleragbion anol the avea unoder

e gmph L8 e gial o thoe vevkical

d.istanco brovelled Without aqy rz(/\'xl—ahtﬂ_ll
|

Hae rJam_ri;'in— i Con(tant Q@S the ball
4 nccolovake) at 9-81 Mf-‘?'- With o roSiAon(@ |

. .. ) ) [
slran\ian% L3 rmhgll\j .\hzafw_r RS Hho onr ranH-r:nCF

1S the  Same direction qar +tho wo-gh{'-

Atle ¢ uoning ay(!, gradianr docrealoy ay oar |

rociskranco  increiel wita Llp_nod Total aye A
wnder botn qraphs =0 Since ball frarts an

B e "___'"F__lf‘\i”s_h'gf R _GV\_{”hQ"g ?'S'U'F\_Cfd'.

18 IB/M/Jun21/T408/1
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Figure 11 shows how the resistance of an LDR varies with light intensity. o
Figure 11

107+

106-

resistance / Q 105

1044

103 ¥ I r 1
10-1 100 10! 102 103

light intensity / lux '

The LDR is used as part of an alarm system in a dim room. Figure 12 shows one
proposal for a sensor circuit for this system.

Figure 12
e
10 kQ ‘
50V —
iy e 1
-

+——0

The power supply to the sensor has an emf of 5.0 V and a negligible intemal

resistance. A negligible current is drawn from the sensor circuit by the alarm
subsystem.

A light beam illuminates the LDR. When the light beam is broken the LDR is not
illuminated by the light beam. This causes the alarm to sound.

IB/M/Jun21/7408/1
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Table 3 shows how the light intensity at the LDR changes. | o

Table 3

Light Intensity / lux

LDR illuminated by light beam 4.0

LDR not illuminated by light beam 1.0

[0]6).[1] Show that the current in the sensor circuit when the LDR is not illuminated by the light
beam is approximately 16 pA.

[2 marks]
p\_ Lor M"’hou% Ugh": % 00 K..n-—

T=V = 5 _up.lx\O'bQ

g P |
[ 210 ¥\0 —_—

' E] The alarm sounds when the potential difference Vs across the LDR changes by more
than 25% of the power supply emf.

Discuss whether the circuit shown in Figure 12 is suitable.

Support your answer with a calculation. 3 —
marks

110 Sk B00X0

V with tight= (__f!_;"___ x5.0 = +S1V
S|
Hrun,nco," “Léﬂ ¢ =
w ndt Qi fable.

Pecauwle 18 ’(o \"% 434 i)

6 -5V

L2\ -

END OF SECTION A
[ - - Turn over b

mﬂl IW Iw HII |B/M/JUN21/7408/1
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Each of Questions 07 to 31 is followed by four responses, A, B, C and D.

For each question select the best response.

@y one answer per question is allowed. \

For each question, completely fill in the circle alongside the appropriate answer.

CORRECT METHOD [ @ | wronG MeTHoos (@ | @ & ] & |

If you want to change your answer you must cross out your original answer as shown. JZI

If you wish to retun to an answer previously crossed out, ring the answer you now wish to select
as shown.

You may do your working in the blank space around each question but this will not be marked.
. wot use additional sheets for this working. J

|
yoi kW h?
1017 Whichis approximately equal to 3 kW h . [1 mark]
k= 1x10 ©60x 0
A 3x10%) (=] o i (gx\ObT
B 1x10°) [=] Yo
gu_wh'; ’517).(97\ "%
C 2x10°] (=] _ 1.0%9x\0

D 1x107] [«]

| . . . 9
f Which is the shortest distance? p—

A 107 Gm [=] .
A & 0 O- WA
B 10" km |E| [0 * \0" =1
-\Q
-\ "b__ \O wA
-
2 _ M
D 107 fn [=] 10 x\0 &

| WII “I,I |I‘ lIIl |B/MWJun21/T408/1
2 2
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The gravitational force Is one of the four fundamental forces. !
The ticks in the table match particles with the other fundamental forces. |
In which row is the particle matched to the only other fundamental forces it experiences?
[1 mark] |
Electromagnetic | Weak nuclear Strong nuclear ‘
Farticle force force force i
| Al 3 ¥ [=] |
| | 7 v ‘ = |
| |
| c| = v v v (=] |
I |
| D| v v v [=] |
|
i
I The proton number of uranium is 92 and the proton number of radon is 88 !
' |
I Which series of decays turns a uranium nucleus into a radon nucleus? '
‘ [1 mark] ‘
‘ Aat+tpfp +p +ata EI |
| {
‘ BB +p +a+p +a [=] |
| Catat+ata+p [=]
DB +B +B +p +a [=] |
|
| 7_ ‘I
\,\w\b_ﬂ/f b
| ¥ decveasel proton v Yy 2 ‘
. B L .
| B nceeu FWJ‘W‘ spate o)
|
[ |
|
\ i
L _ I o |
Turn over »

i
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EII' The diagram represents a particle interaction. bax

Which row identifies particles E, F and G? I

[1 mark]
E F G
; A up quark down quark neutrino E|
|
' B down quark up quark neutrino [=]
C up quark down quark antineutrino IE]
| D down quark up quark antineutrino E |
| |
E@ The quark combination of a particle is su. |
Which is true for this particle?
[1 mark]

A It has a baryon number of 1
B It has a charge of —1.6 x 107" C.

C Itis a pion.

(o] [o] [8] [o]

1
D It has a strangeness of —5

2 & IB/M/JUn21/7408/1
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, EEI Monochromatic light with a photon energy of 4.1 x 107" J is incident on a metal surface. box
The maximum speed of the photoelectrons released is 4.2 x 10° ms™".
What is the work function of the metal?
[1 mark] ‘
€= hv- 95
19 =] ¢ )1 \
A 25x107) o) M\I'L:-'-%"‘?-*u"“m
— .-’L U .
| B 33x1071)J [«] = _7'%0\#»00
i -
C 41x107) [=] |
| (# - b ARV |
| D 49x107) (=] ho - & W -

10
w07 Qo4 X0 = 3-5x10) T

; What is the role of the mercury vapour in a fluorescent tube?
[1 mark]

| A It absorbs photons of UV light and emits visible light.

B It absorbs photons of visible light and emits UV light.

C It emits photons of visible light following ionisation or excitation.

D It emits photons of UV light following ionisation or excitation.

(o] [o] [o] [o]

Turn over for the next question |

Turn over »

i
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26 Maths Made Easy

Do not wrile
outside the
box

E@ The diagram shows the three lowest energy levels for an atom.
The energy levels have been drawn to scale. |

level 2 W@
AAAY 4 5Lx\0 W

level 1

'S \S H -
,2_.“.0“0‘ R 6’\"/“ ’L-"\’LK\O

ground state

Transitions of electrons between these energy levels produce photons of the following
frequencies:

4.56 x 10" Hz
2.46 x 10'"° Hz
2.92 x 10" Hz.

What is the difference in energy between the ground state and energy level 1?

[1 mark]
A 03x107%] [=] gz
| i -3 'S |
B 1.3x1078) [=] &Eﬂb.uaxlo xq-tex!O |
c16x10"%)  [=] _ Le3x\0"'t 7. |
D 1.9%107%] [=]

L

1B/M/Jun21/7408/1
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A muon and an electron are travelling at the same speed. b
Which row gives the particle with the greater kinetic energy and the particle with the |
longer de Broglie wavelength? '
[1 mark]
Greater kinetic energy Longer de Broglie wavelength
A muon muon E]
B muon electron IZ‘
Cc electron muon E’]
D electron electron E
' The diagrams show the displacement-distance graph for a wave and the
displacement-time graph for a point in the wave.
displacement / m _ 4O0m™ " displacement/m
- _ll i, | N ﬁmp\imd"‘]. N i A
S I W =\hm. |/ 00,9 I [ - ‘
% 0\ 6 % T3 \4 A 8
. distance / m i _time/s |
ol : - —2¢— 7
Pernod=0kS.
Which is correct for this wave? 40w ’ l
SP 200 = [1 mark] |
G
A The amplitude is 3.0 m. [=] . e
B The wavelength is 6 m. 5 _g_p_& ‘
e wa g E] {.,,Qc"w;_n Y= —E‘L’mﬂ‘
o . |
C The speedis 83 ms™. [=] wav |
= L = '
D The frequency is 0.17 Hz. [=] 0
ﬂ"’.—-——-"—'
L B Turn over »
1B/M/Jun21/T408/1
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The diagram shows a stationary wave on a string at one instant in time.
P, Q and R are three points on the string.

P Q
R
Which row is correct? '
[1 mark]

A P is in antiphase with R P has the same amplitude as Q |E’ ‘

B P is out of phase with R P has the same amplitude as R E
|
c P is in phase with Q P has the same amplitude as R E ‘
D P is out of phase with Q P has a smaller amplitude than R [E| '

A diffraction grating is illuminated normally.

The second-order maximum for light of wavelength 650 nm occurs at the same angle as
the third-order maximum for light of wavelength A.

What is A2 A= ACin© '
’L\L(.ng -;?)K.A

[1 mark]
|

A 217 nm [=]
- 60 = Y33 nn-.
B 325nm [=] A TR
3
C 433 nm [«]
D 975 nm [=]

Hnn

IB/MJun21/7408/1



, The diagram shows a vector diagram of two forces acting on an object.

29

The diagram is drawn to scale.
The magnitude of the smaller force is 5.0 N.

What is the magnitude of the resultant force on the object?

I

Maths Made Easy
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[1 mark] f
A 32N [=]
B 7.5N [=]
C 86N [=] K[z nem |
D 96N [=] 257 e

—
o N s I.T
Turn over for the next question

- _ Tu;n over b
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E]Il A uniform plank weighs 1200 N and rests on two pillars P and Q. i

P and Q are 1.80 m apart.

P is 0.20 m from one end of the plank. Q is 1.40 m from the other end of the plank.
A man weighs 800 N and walks along the plank away from pillar P.

¢ |

|
plank ‘
[ / !
<——I[€ > >
0.20 m|| 1.80 m _ 1.40 m i
P Q |
What is the horizontal distance between pillar P and the centre of mass of the man when ‘
the plank starts to tip? 0-3Im ,
—\ [1 mark]
A 0.45m [=]
B 225m (=] LOON
-~ QOOXK ¥
D 3.15m [=] (.00 X 0:3= S0

y- 100X 03
ROX ¥,

<00 ®
- 0 -4Sna J;.fom

2 215m fromP |

LY

1B/M/Jun21/7408/1
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@Z] A uniform piece of card in the shape of the letter L is suspended freely from a horizontal |

pin. |
A plumb line is also suspended from the pin.
The diagram shows the card in its equilibrium position.

A |
C
£ |
B— |
|
D/ ‘
]
What is the position of the centre of mass of the piece of card?
[1 mark] |
A (=]
B [=]
c [=]
D [=]
[
Turn over for the next question
i
|
|
Turn over »

A

1B/M/Jun21/7408/1
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EE A coin is projected horizontally from the top of a desk.
The diagram shows the coin at one point in its path. The air resistance is negligible.

Which row gives the direction of the acceleration and the direction of the momentum of the |
coin at this point?

The arrows E, F and G represent different directions.

[1 mark]
Acceleration Momentum

A F F [=] |

B F E (=] |

c G F [«]

D G € [=] ‘

A Formula 1 racing car uses up its fuel during the race, causing its lap times to decrease.

The lap times decrease because

[1 mark]
A the acceleration of the car increases. E
B the drag forces on the car decrease. E
C the maximum speed of the car increases. E:I
D the tyres become worn, reducing the friction with the road. 'EI
i
32 |B/M/Jun21/T408/1
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EE] A golf ball has a mass of 46 g and is initially stationary. box
The diagram shows the variation with time of the force acting on the golf ball as it is hit with
a golf club. |
0'? S ——
1 | | |
L et ey R :
051 ! i
| I | |
g L T ! Biigh 0 i1 II 1t I
force / kN ‘ | {
0.31 ’ | '
0.2 dhnndibeak ‘
0.1 | Lakad oladd
| |
0 € il a2 in S S Basas e ms s s a2 AR “1aEs
0 2 4 6 8 10 12 14 16 18
time / ms
r'
What is an estimate of the kinetic energy of the golf ball immediately after it is hit?
[1 mark] ‘
ASJ [=]
B 50J (=] ‘
|
C 250 [=] |
D 500 [=]
Turn over for the next question
: Turn over »
i
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Two wires X and Y have the same extension for the same load.
X has a diameter 4 and is made of a metal of density p and Young modulus E.
Y has the same mass and length as X but its diameter is 2d.

What are the density and the Young modulus of the metal from which Y is made?

Maths Made Easy

[1 mark]

Density Young modulus

L £

2 4

i 4E

2

2 .

4 4

/A 4E

4

o] [ [ [o

I

18/M/Jun21/7408/1
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The battery in this circuit has an emf of 4.2 V and negligible internal resistance.

42V

- -

10 Q

40 Q

40 Q

2O

What are the readings on the voltmeter when the switch is open (off) and when the switch |

is closed (on)?

[1 mark] |

Open Closed
A ov 21V
B 42V 2.1V
c ov 1.4V
D 42V 14V

] [o] [0 [o]

Turn over for the next question

35
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Two identical batteries each of emf 1.5 V and internal resistance 1.6 € are connected in
parallel. A 2.4 Q resistor is connected in parallel with this combination.

|
|I'_ \ +)_,_ :_S__._
T 16 4
| R=9%
L
240 |
What is the current in the 2.4 Q resistor?
[1 rnark]i
A 038 A =] ¢= k- \
?/::lul"r |
B 047 A E [ 2 1_6 ,(-t"‘ _ O._{,".'- |
= ——— IL |
C 0.75A [=] T 4-0% |
D 0.94 A [=] |

T
36
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N N ) o N | Donotwlrhl':
| | outside
Two resistors X and Y are connected in series with a power supply of emf 30 V and | box

negligible internal resistance.

The resistors are made from wire of the same material. The wires have the same length.
X uses wire of diameter d and Y uses wire of diameter 2d.

30V

|- -

__®7.

What is the reading on the voltmeter?

Al10V
B 15V
C 2V

D 24V

N

e=plb
[=] A
(=] Se R
[=]
E' \[L-%\/\f

3

v lav

Turn over for the next question

[1 mark]
d
o
ha! Y4 x
Smal\er <
rhon K-
T Tumover»
|B/MJun21/7408/1
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A simple pendulum and a mass-spring system each have a time period T on the Earth. e
They are taken to the surface of a planet where the acceleration due to gravity is %
What are the time periods of the pendulum and the mass-spring system on this planet? |
L YW [1 mark]
N ol ’Q T= 1 <
Simple pendulum Mass-spring system |
|
A % ¥ =] |
B 2T T [« ]
c : o7 (=]
D 27 2T (=]
', ELT__] A particle of mass m is oscillating with simple harmonic motion.
The period of the oscillation is 7 and the amplitude is A.
What is the maximum kinetic energy of the particle?
[1 mark]
mA’ |_T:’__I
2 _ '
27 Voay = ol = --""'"P‘ |
T .
*mA’ | 5
o
B - — W\ ot
aam ( '1:_.?[7 Pt)
2 - —
¢ =] 1
T «% g0 )
- \ L*_,...-—"" ﬁ
L (5
2n’m4?
D T? [EI PR\ TmhA L 25
/’:‘:—{—’
END OF QUESTIONS
38 18/M/Jun21/7408/1



