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1.1

A student is investigating the effect of a magnetic field on a current-
carrying wire.

Figure 1 shows a hand used to apply Fleming’s Left Hand Rule,
which helps determine the direction of force acting on the wire.

Figure 1
Explain what each finger represents in Figure 1. [3 marks]
ﬂ\@ Pruntb (epiesents he (‘X\fe Cion_of the.
the, wieV bhe 2 1nap( {

m (e tkion, 2 the maumebo Liod Zand the,

Cewwnd Digarc W(esmbS the d\(edcla\ oﬁ
Conventicnal cufreat.()

Question 1 continues on the next page
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1.2 Define the term magnetic flux density.

[2 marks]

’ﬁ\e Stenagh Oﬂ the, mo\qﬂebc f&\a@%( S\l

Cu(Cent \o)er ot \.ma\:‘v\ oﬁ uu\(e@
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USe, F=BTL = &= F = Ja o ontel
T Fieik ereaqth

1.3 The student moves a straight wire through the magnetic field.

State what is meant by the term electromagnetic induction.
[2 marks]

EL@C’;{omMM{\c induckion. 1$the Production o
0._totatial dfﬁe;re\nce/@ when o (onduckal 1S
moved t\\\(O\k&\\ 4 agadic 2i2d.0

Question 1 continues on the next page
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14

Figure 2 shows parts of a moving-coil microphone.

Moving

Diaphragm /c0|l
\J +
. S \
% C —
N electrical
';\ N / circuit
Sound \‘
waves Cylindrical
magnet
1t & tp use \4helS
Figure 2
9 (an\’d‘e
m the ans f
Explain how a moving-coil microphone works.
[4 marks]

\When, Saund waves yeaon Ene micvaphone,
’c\«\w Cowse, Kne diafWaam to \iblate.- @

’ﬁ\\% \N é\A(ﬂ, Causs the Um m% CO\L 10
¢ ' h 0VeS
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Ye\ach\le £0 the magnetic ﬁleo\ Lmes hen
o Dotoatial (008 IS

nduced 10 the eleckical (!(curt.
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A student is investigating the interaction between two bar magnets.

The magnets are placed close together as shown in Figure 3.

=SS

Figure 3

21 Name the force that acts between the two magnets in Figure 3 and
describe its effect.

[2 marks]

®
h (haanetic loce acks vetweel, the
Lwo magne’cs 0nd it Causk them to
(epel eatn othe(. O

29 A bar magnet is cut in half.

Describe what happens to the magnetic poles of each half.
[2 marks]

Each \satﬁ Wil bewme, 1S gun maanet(D

fa0n with o Motk ond South poﬂ D

Question 2 continues on the next page
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2.3 A student has three metal blocks.
el
* One is a permanent magnet. 7 (e\oe“e”\ of a&'{ac‘kd % a(&\dt (\C[f
* One is made of aluminium. - Non - maﬂﬂet\ﬁ 3

+ One is made of iron. > nduted maﬂ«\&

Describe how another permanent magnet can be used to identify the blocks.

[3 marks]
h Q W have v
e aluwnninn. (0 The ion will be attrace

a Maan (AT N

0 e blocks. Toe pecmaﬂenh macmet (an ke

( e@elleap&m the, othel getnanent mame’c when they
A€ he J(‘) ’c,ose’che( A cedtain of \ehjmt\ms ~

2.4 | Describe the magnetic field pattern both inside and outside of a solenoid
when a current is flowing.

[4 marks]

ns\de the Solenoid, the Magneic Zied Laes
ae favallel £0 €a0n O’c\\e(&@()\ﬁ&\de, OE e

0eS Loy (omplete oo
/\he (aanetio Mui oo the iodividual
l009S 0\3(301 Lo o tnel @ C(ea’c\m ; Nofth gele
G0d A Qou’é’v)\ pole Ok k\«e L dS oL
e Solenond. é
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25 A straight wire has a length of 20 cm. It is placed in a uniform
magnetic field with a current of 1.5 A flowing through it.

The wire is at right angles to the magnetic field. The wire
experiences a force of 0.045 N.

Calculate the magnetic flux density.
Include appropriate unit in your answer. [4 marks]

L=20m=0 2m (I) <o convet Leomny Lo to
~, divide bj 100

0-045=BX-5x0-2 ®
0-o045 = B

|- 5¥%0.2

05T = B

0-166) T@

magnetic flux density = unit

dJ' © 6 X B @pmteducation [®) BY-NC-ND |
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3.1 An astronomer is giving a talk about how stars form and eventually die.

They explain that stars begin as clouds of gas and dust and change over
billions of years depending on their size.

Describe the life cycle of a star that has a similar size to the Sun from its
formation to its final stage.

[6 marks]
e Stal bogns 08 g nebula, & Cloud 0f a4
0nd duske. L&s the matie( ara\l'rha&'\ona\l\})
MAES oo 211\, \ Co\t)\ 2 om\ci
(0\MapeS 1o a P(etoSkar. The tempelatue and
Pt inc@ase umil Guclal fusion of
bhudigaen bedins £o havpen in the ofe. Tne outwad
opeasw@ du% to fusion & balanced by the ioward
qra\h{ajc\mq\ ﬁa(ces Sothe af S in e%ml b\ v
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3.2 An artificial satellite is in a stable circular orbit around the Earth.

The satellite is moving at a constant speed.
Explain why the satellite is accelerating even though it is travelling

with a constant speed.
[3 marks]

& Circular peloit, £ e < constantiu_Changia
diceck: Oy | \od’c\\&
Q4 \jee( Mam\‘m@w\h\,\ W& and dic2dion. Ths mams
the Satellibe \s aca%\eldunq e qeceleakion 1\\Ene
fake of C\x&(\&@ 0% \xZ\oc&B@

3.3 The Big Bang Theory is one idea on how the universe began.

Red-shift and Cosmic Microwave Background (CMB) Radiation both act
as evidence for the Big Bang Theory.
®3marks]

\When aalax\es Axe (DoNihq a\“‘@ Lo S, We
’c\\e Wt ne ( W
the (ed 00d 02 ’a\\e Qa&tm«@ WS IS \peanss

Yo Wawb\n\q‘o‘f\& \nang \eden gccetcheal owdl
' \f\C(ea_Seb\

Describe what is meant by the term red-shift.

Question 3 continues on the next page
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3.4 Explain how the presence of CMB radiation provides evidence for the Big
i Bang Theory.

[2 marks]
fhe CMB fadiation \S te tennantS o
@nemq@’dno& was (2\lealed  duiing Ehe
R\ 0J%amct‘_% whal 2 x9S
N J
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41

? wavelionts means 7 waves afe \02'\!3—\;'\(\!\64
A= Disunce for Fuaver =7

\UOmm = 0-14-m

A= Ql_"f' = 0.-0L m@

2 V= A
b= | = time period for e wave = 50X0.02
= | = (time ot 25 waves +25) =10
50ms = 0.5 s O wavospond= 1:0

f= e

A student performs an experiment to investigate the properties of waves.
A shallow ripple tank is filled with water to a depth of 5 mm.

A wooden rod attached to a motor vibrates on the water surface, producing
straight wavefronts.

A lamp above the tank projects the wave pattern onto a white paper
beneath the tank, making the wavefronts visible.

\\g//
// \ \\

|L|||||||||/||||||||||||||\||||||| 4
= Z 7 / A | , w
3 wavelonts |
The distance across 8 wavefronts is measured as 140 mm. b 2 waveés
The time taken for 25 waves to pass a single point is 500 ms.’“\e “\AM o?
Wave \$ o2
Calculate the speed of the wave. Less than the WV@@M
[5 marks

= 502 @
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4.2

4.3

After completing the experiment, the student notices that the tank has been
leaking via a hole in the bottom of the tank.

The student observes that the water leaves the tank much faster when the

tank is full compared to when the tank is nearly empty.

Explain why the pressure in a liquid, like the water in the ripple tank,

increases with depth. [3 marks]

AS the depth inc(aawsS, thete & & \aggec

(b\u,\_mj) Og S\g‘ g\d Qoave eyzﬁ Qo;jﬂ;.@?!hg
|

af9f( Wy Mo weqit 0N
the oarkicleS holowPuomich means the ficeis

\acagl, Qnd peessuce is foice peC voit area ()

The water used to fill the ripple tank was collected from a deep storage tank.

Calculate the total pressure exerted on a sensor located 150 cm below the
surface of the water.

Give your answer in Pa.

Density of the water = 1000 kg / m3

Gravitational field strength = 9.8 N / kg

Atmospheric pressure = 101 000 Pa [4 marks]
Pave towater = f)jl'\,

h=1S0¢m = |.5 m@

R, = 1000X9.3%1:5 = 11300 Pa (U
e atmoSpherc plessuie is ALo exated above the
kank, o must be added ko the pressure dueto wiatel
0 0 = 101000 4I4720(]) 0

= H S, ?‘00 Pa pressure = ”S| ?‘OO Pa
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Figure 4 shows a bottle being supported by a wall.

force fromwall =21 N
+

L

3.2cm
>

wall
28 cm

floor

weight of the bottle

Figure 4

5.1 State the name of Point Z in Figure 4.

[1 mark]
fhe Cente of mass of the betlle. (O
5.2 Write down the equation which links distance (d), force (F) and moment of
a force (M).
[1 mark]

Moment f o Jotce = Sotce x Distarce (V)

Question 5 continues on the next page
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5.3 | The bottle shown in Figure 4 is balanced.

Calculate the weight of the bottle.

Aaing hortentS Roouk Khe pant whee
xne \a\ba’ct\z Y 2SES 00 twe (,loor:
Z, CloCkwise tnonemtS = S anticloowise momenis
AN = 28 X2\
B e oo W= ABX2) _ (g1 N
Yo cogkreS \nece BUT LS

fok HGC&&Sa(ﬂ - the Sam¢ 3 pA @

UNitS A used on \osth tWe 2 @
\—C(-\-, and the (\3“\«50 Wj weight = \ : Lf“ N

Cancel out.

[4 marks]

A student stands the bottle upright.

A cricket ball is then thrown at the bottle.

A

L)

Figure 5

@-

ball

Question 5 continues on the next page
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54 The ball and the bottle collide and then move forward together.

The mass of the ball is 160 g. — @ -1 b K9 @
The mass of the bottle is 300g. = O- 3% <9
The velocity of the ball before the collision is 38 ms™'.

Calculate the velocity of the bottle and the ball after the collision.

MNomentum befae = Momentur| aftef  man
0.1b X% 3% = (0.1b1 0.3)V
L-6% = 0-46V

6.0 =V
046
13208 =V O
velocity = \ '5 ) 2 ms-"
5.5 | The collision lasts for 12ms. = O.0\2 < ®

Calculate the force on the bottle during the collision.
Use your answer from Question 5.4.
F = COhange in nomentum [3 marks]

T Timne
Morentur o \odttle at end = MV = 0-2%]3.2=344
" o St =y = O (wkmoviod)
AP = 3.9 Kqms” ®

F= 349 _ 33ol\\®

.01
O | force = 32}0 N

J' © 6 X @ @pmteducation [D) BY-NC-ND |
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5.6

Cricket players wear protective padding.

Explain how the padding reduces the force exerted on the players when

they are hit with cricket balls.

[3 marks]

¢ padding means Ynak tre \all LakeS a

m&a Jc'xme,\j At Stoe@f\n\s decreases tne

( 2 um@g\\ick
10 tuin deryaates the (eultant @ce

on_tne e\aam.®

Turn over for next question

dJ' © 6 X B @pmteducation
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A skydiver jumps from a plane.

- ‘-ﬁ
6.1 The skydiver accelerates downwards. Explain why.
[1 mark]
Thete is o cesuttant force acking
dlouwnmads .
6.2 The skydiver stops accelerating and reaches a terminal velocity.
Explain why the skydiver reaches a terminal velocity.
[3 marks]
RS the \fe(oam oL el G, the
LC&&@MLL&;E& Eventually . the ail

N)
‘(ZS\S\'A\\C@ [NARLTA e& val 1 Size to the
émjc@(\\\S means the_(esitant Lice on
g &K"\dNﬂ S Ze(os meamn\a) 00 Zufthver

aCLeLe(aJmoc\
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The skydiver has a mass of 80 kg and is falling with a terminal velocity of 55
ms-'.

They open the parachute as they decelerate. There are 20 identical chords
connecting the parachute to the skydiver.

When the skydiver opens the parachute, the skydiver experiences an initial
6.3 upward deceleration of 15 ms=.
Show that the total upwards force exerted on the skydiver by the parachute is
approximately 2000 N. —“\e (eSultant («(ce Muit be u(?wafdi
Use g=9.8 N/kg / as the d("ﬁ [\ bx@ffe’ch“z‘\
D F=mMnAaA J
[5 marks]
B -\ = MA
W
o = Q0K (\)5 + Y
=M
w="3 = 2007+ 384
= goxq.8 0
- 7ynE® - V1E N
= 2000 N

6.4 Each individual chord has a spring constant of 3000 N/m.

Assuming the total upward force is shared equally between the 20 chords,
calculate the elastic potential energy stored by each chord.

'YO’C“\ (LO(CQ = \0‘8“—,\] [4 marks]
Folce pet Unord = 1184 <20 = q9.2N (O

F=ke Ee=l2 Ke"
92 =0 =‘633®
0 :;;“;O = @ @ elastic potential energy = \ 6\3 J
. n o=

dJ" © 6@ X @ @pmteducation
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71

7.2

A student investigates how the temperature of a metal cube changes when it
is placed in direct sunlight.

\\ll/
~ -
— ~

All objects emit and absorb infrared radiation.

State two factors that affect the intensity and wavelength of the radiation
emitted by the cube.

[2 marks]

The ’cewera&ure@ OfL the Cub? and the
Colouy O{L e Cuve.

0

The cube is painted matte black. After 20 minutes in the sun, the temperature
of the cube stops increasing.

Explain why the temperature of the cube remains constant, even though it is
still absorbing the same amount of radiation.

[2 marks]

AS tw o[ WS (ate o
MSSG C( @ uall th
(ake, 02 OrOSion €4 uals the (ateaﬁ

a\oSomL\a\@ o Jc\ne(e $ no net \n@a:t
Plown.
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7.3

A second identical cube is painted shiny silver.

7.4

Explain why the shiny silver cube reaches a lower constant temperature
than the black cube.

[2 marks]

S\\an% foatenals ace ol abSsteS of heat
( ad;@im.@ﬂﬁ mnaans the (ate a& 2N

Ghuadl the m% Qg abSatian, ok A lower
Yenpocatu(e.

The temperature of the Earth is determined by several factors.

Greenhouse gases in the atmosphere absorb radiation emitted by the
Earth’s surface.

Explain why an increased amount of greenhouse gases in the atmosphere
leads to an increase in global temperature.

[4 marks]
When fhoere e moce Srem\nou&e 8&; Moe of
the (adiob i h < alSolad inthe

mw_vm‘_ﬂmwmmiiﬁw
Latet this Yadiation 18 (e-emited to the

Eath Lom the amosonereDsace moce
(adiation (S MoSaled in £aith than em&ed;@
the temperature of Xne Eacth wil| (s
Wkl the (gke 0@ alolocphion %ual& the (ate
oL roiesion a%a\q. 0,
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8.1 A student is provided a ray box, a semicircular glass block, a protractor, and
other standard laboratory equipment.

Describe a method the student could use to determine the critical angle of the
glass.

Your answer may include a diagram.

Sam(.l( [6 marke]
bk S‘E‘\'ﬁ“j‘:’

Li \\b —

M At Seall wﬁui ft e catical aw&lc
?lace ’c\«e OxYy X a e

M@a’c B Sehup the (a4 Loy ot

a_tw AN {
the c(/«\leo\ 2302~ Satk with the labelled
m@)u 0 elati®ln towall ~ e iS g Scnall 0 le
AL \nNGaence . al Wid @2t Ywow the
L fac2 07 the hook as Sows\ 00 the \-?lﬁ{:
waay . Nowdly 10 a W0 Cid-2nel
wndil the ¢ aoh”al {du_tnoweS aloge the blok’
Sy \ \1\ a the (1 e ovel

e (ay usng 4 goc, then nszqute ‘ane ayle
0 ntidlence™ W o ptiator. Regeat the pess
200 MOR. K\eS L0 (alcwate & ™ and detedt

anonvaleS. The mean angle O the Ctic) aﬂg;e.
@JMQ_ML&MMPWM and it f Jetat

oder with \abelléd diagiaw.
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8.2 The student carried out the method to find the critical angle.

The student noticed that the beam of light used was quite wide.

Explain why using a wide beam of light makes the measurement of the critical
angle less accurate.

[1 mark]

It would be, tnoce dilficult o J\Adae
Whe(@ the (esxe oF the loeaw is

8.3 State one hazard associated with using a ray box for an extended period of
time and describe one precaution the student could take to reduce this risk.

[2 marks]

A hapaid & ¥nat the (au gox Cowld
Wenne ety \not ®To &a\um S,
the ex Tould ke Switched 022
netween  noasuenents - (1)

END OF QUESTIONS
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