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. ccelorolim dut
1 (a) Arocket has an initial mass of 7.4 x 108kg. waft = Mass X A

73 Zram'&l-

(i) Calculate the initial weight of the rocket.

Newton
w = Wlxjé (llhl'fa,_{””:j@
= Fhx!0 X 9-8 2
weight = ... 23 XD Moo [1]

(ii) Define, in words, the term weight.

......... Nug _..__u_..a___..6'zmw’.tattaml,__.__J_"o_r__c_e__.an__m__._aéje.c.t._.__

............................. Withe, MASE ..o 1]
For Definition Cheek Syllabus =  for this Cheek 1.3 (Mots 4 wm:,kt') - 2.
(b) Fig. 1.1 shows part of the speed-time graph for the rocket as it leaves the ground and travels
into space. Giradient 0f Speed-time graph : Acceleration
Area under (ine : Distance travelled

10000 H
I ]
9000 =B
) BEsams
%000 St
speed 7000 A a8 B Qtyas ‘ne
m/s [ "
6000 ———
nstant gradients |
5000 3 Joceloreation
4000
3000 = Not gkt Line (Ao fonstst gradiad)
2000 YA Vi E’,ﬂﬂ. I’ﬂ[ |
i A ecel nereasi b caid
F000 1000+ J asIng ot o ekl )
S
O 200 400 600 800 1000 1200 1400 1600
2h0 £80 _
time/s
Fig. 1.1
(i) Describe the motion of the rocket:
From O to A ................ jﬂ.Ct‘.l.ﬁ-ﬁl’h .......4.cg.el¢rdian ............................................
From At B ...cccccccorrrrer Constant: /an(ﬂ.rm....4..<:sz.lzmt:.'am ........................
(2]
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(ii) Draw a tangent to the graph at time = 400s and use this to calculate the acceleration of
the rocket at this time. Show your working.

% L
(240, 1000) Gradient = Acceleration
Cgso' 82.00) yz"g, — 8200-1000
%t Z-2, 580 - 240
Any answer betwen
Y (F v 23)
acceleration = ..... ZI-Z'm .Sa, ......................... [2]

(c) Rockets are used to launch satellites into space. When the satellite is released, the rocket
returns to the Earth. Forces are balanced

Ve

Explain in terms of forces why the rocket reaches terminal velocity as it travels through the
atmosphere back to the Earth.

...ﬂ.c...A‘.z‘...lfe.tum;.rta..mﬂy..,..;'ts..v.wc:@‘...l.‘ncmas.e;..-.......W\...tz...afz-..t.‘eci.ctaam
.................. zfncrea.ce.s...a.;..well,....to...#:..Jao.c'.at..m.m.a...fb.e...zgmm:tntinnd,_......

Jorce..and. air. resistence. . balances. each. ather.................................. 2]
Aiv resislance [Total: 8]
& ravitotdionl foree
4= Notess

Terminal Veloeily & It i e fasteat speed. Hat an ofject
Can reach wlvmfalbry
> This Ve,lOcc‘Li 4 yeachad whow Ufm.rot
ad. doumward acti jomx are balancd .
: Tha recultard \forca on fhe O'%at reaches

Auro
; Tha Ogutwloyw a.c,alumzaa/\d, Cony tant

'&WN’ML Vdoa‘[j V‘ﬂadj\d-
Fall; o’%‘ui; experionte two forees : () m%x"té‘) @) Air resistonce

The Jorce of Air resistane increoses as the object's Spaed. Mcreases.
(Faster the bﬁcw & i'mvdliy, e more Collisions ¢t has wiethy alr futic/@
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Fig. 2.1 shows a golfer about to hit a golf ball with a golf club. The initial momentum of the golf ball
is zero.

o Fig. 2.1

(@) Define momentum.

.............. mass.of.on an..obj ELL')(V&MC!.& 1]
For definction cheex Cyllabw- -6 momertum = 1.
(b) The golf club is in contact with the ball for 5.0 x 10~*s. The velocity of the golf ball as it leaves
the golf club is 41 m/s. The golf ball has a mass of 0.046kg. Force (s not given. So First

Formvla. can’t be vsed.
(i) Calculate the impulse on the golf ball.

- R__A - e
t= sxm": 0.000S & > /mPulae = force (£) x time (¥)

or Check (-6 moment
V=44 my, Impulte = AMY) - my— mu " t:;”
m=0-046 k
i o 0" d ‘[]mfutse = (0-01,6 X ) — (a»olféxo)
- m)s For onit: mv
“.‘91 '}ls
impulse = .......... [-9. K& ’"/50"'\/5 [2]

(ii) Calculate the force applied to the ball by the golf club.

/mfwue = force X time
Force =  Impabse
time

- 19
0-000E force = 3300’\/ ............................. [2]

[Total: 5]
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(a) State two energy resources for which radiation from the Sun is the main source of energy.
1. Fosecl Fuel. ... 2..Biofuels...... S..cnde..............

2 Solar Panels.. Yo Hydroelectric....................ccooevvcciivccn
Chak [-%-3 = (1), &)

(b) A wind turbine is used to generate electricity.
The useful output from the turbine in 1.0s is 6000 J. The kinetic energy of the wind hitting the
turbine in 1.0s is 11000J. The velocity of the wind hitting the turbine is 6.3m/s.

(i) Show that the mass of air hitting the turbine each second is approximately 550 kg.

M.&Q:/M DMP“t ; 6000 T KI"’C*'.C enij — éxmxvzz
t: i /7000 -_:.:%xmxé-a
Kinetic energy < 11000
: m = 2XI000

wind, veloe'ly o 6.3 m/g —

J i3

m

’ M = 55§ = 550&9 2]

(ii) Calculate the efficiency of the turbines. You may assume that all the kinetic energy stored
in the wind is transferred to the turbine.

Total emryl Mlbht'x vol
Totel energy Input

6000 T X (00 = cly. b5 7.
/jooo T

efficiency = ......... PN IAINe. ... .. % [2]
Cheek |-7-3 = (@)
(c) Tidal energy and wind energy are both renewable energy resources.
Suggest one reason why tidal energy is a more useful energy resource than wind energy.

Ignore the costs of construction and maintenance.

............ mfw....M.E}‘.y#....l:&...mo.te...PV.'ZJJZ.tMIQ....M....[.'&.‘l'ﬂ-bl&................

................................................................ / et [1]

I .
Lidy jallow a rejular‘ and /ona(ictabtc [Total: 7]
Pattern.
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Fig. 4.1 shows a pressure cooker on an electric heating element. The cooker has a tight-fitting lid.

tight-fitting lid

=
= ?7—%

Surface
ation onlyow
Water\\l P '? 5\/4/30? Y
\\- --_l " hou‘ the ¢MI"¢
electric heating — ; 2 Z —> Botlmj ‘MMJ Le gu«
element
Fig. 4.1

(@) The pressure cooker is half-full of water. As the water is heated some water evaporates
before the water boils.
Describe two differences between evaporation and boiling of the water in the cooker.

'tn«.q place. ak. tfm Surjacz .......................... jbr water.-» loacﬁlcgwd %.gag)
Boi lzrg ZoKes.. P"“”‘,_}fﬁﬁf gcgﬁc..‘é.q.r}auatum.,..k«t evaporation (an. 2]

(b) Asthe water is heated, the pressure of the gas inside the cooker increases.
Explain this increase in pressure in terms of particles.

....... As..wakr..is hesled... portiies. gain. move...Kimlic. Emyy
...... hhich.. Leads.. up Bi_more. Jreguesl Collicoys..................ooooc..
...... Exert.. force..on.. . Tha.cnmee. wall of Cooker. ...
......... Er.zss.um....—:.....ﬁ‘?.!SS......,......... .Higha. The. Joree., Higher. The........

[Total: 6]

E 0,, water mol ecudey m’llau‘n. &E.
"? well collide wet Ofker moletuly and inner

-‘W'jlt 0\{ He /;ressure, Cookey MOYe oﬂu
More Collrscon meams more force & exerted ow Surface.

p=£
A

T Pk

| © UCLES 2024 Eﬁ 0625/42/0/N/24 I

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000007 *

. www.mathtonic.comB

On a sunny day, the temperatures of a black tarmac road and the air above the road increase.

(a) Explain why the surface temperature of the tarmac increases.

....... It....ab.wr.b&...‘th.e,...v.‘n.djat.ion....J.mm..thg..sum........................................................
........Mgrg....meu,. ..... ancl....emats. tha Reak -
o 2]

(b) State the method of thermal energy transfer from the tarmac to the air immediately above
the road. o~

................. CONAUEEION......... oo M

(c) State the main method of thermal enera}/ transfer from the air |mmed|ately above the road to
the rgﬂ of the air.

OnveekiONe. ... oo 1]

(d) Explain why the surface temperature of the tarmac is higher than the surrounding air
temperature.

........ Blowk...Coloy....4. 0 govdl.. absarber...ond...emitter..of . Aol
.............(’amfmmd«...b....Surmmab.7 ....... QUL oo
............................................................................................................................................. 2]

* Prapmtie,s ef Colours ®

pad

vd

E mitt/'n?/

Aisorbh?

Matt black | White Shiwg Silyer
Rest Poor Woret
Best Poor worst

Kjlechrﬂ

worst

bjood.

Best

[Total: 6]

Tupes t{f Hhevmal enor
‘tri?:jw H %]

a. Conduction
( ba M"\J n SOZI&)

b. Convection
Chrough liquid and Juu)

¢, radistion

( Infra red )
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A student plays the violin near the doorway to a large room. Fig. 6.1 shows a young teacher
standing where he can hear the sound but cannot see the student.

student

meand p_Ia)_/ing room
:jl\w J."ULW“\" violin

ware lugzvdﬂ laver &~ o Counel Wove G &
N S Lorgitndinel wore.
;4!. e 'tV‘Ma '”)70‘9#‘)
K\,x e gap, e wove

. : well diffract -
Tt hoo ¢t reachs e
Fig. 6.1 teachor-

—
——
—

open door

young teacher ---

(@) (i) State the wave effect that allows the young teacher to hear sounds from the violin at the
position he is standing in Fig. 6.1.

................. D Wmdzom [1]

(ii) Calculate the frequency of sound with a wavelength of 0.75m.
The speed of sound in air is 340m/s.

Spud- (V) = Froguanss (£) X worelorgths (X)

chbgﬁv(l“’"‘or ‘f = -;V— = 34‘0 e = 493.33

035 ~ q,ud.) 0. FSm
- l\\\ . Diffract frequency = ........ L’go BZ [2]
'\ more

(" 3
‘ l ' B , .(|||) A violin produces sounds in the frequency range 200 Hz—3800 Hz. The width of the open
l s ,' doorway is 0.75m.

/r F "\J/ Explain why the young teacher hears the frequency calculated in (a)(ii) clearly but finds
a frequency of 3500 Hz much harder to hear.

w:;mam (Lesser thom gop) /-hdh Fn%umaa has._shorter. wmlzn\yﬂv anel. Hhis... Leads T Less......

Diffvact Less
:;'\‘:‘. ...... QUFFPACELONe.................oooccococoooeoeooeeoeeeeeeeeeeeeeeeeeeeeene
H 1 At {reg uuu’{ of 4SO Hz., Hhe wone lengthe Was 0:35 mv which ... 2]
The wedth of door wesy, 0 There ;8 more diffraction .

(b) A plane mirror is placed at point X s that the teacher can see the student.
On Fig. 6.1:

* draw a light ray from the violin to point X and from point X to the teacher
e draw and label the mirror
* add an arrow to the ray to show how the teacher sees the student.

Use a ruler and sharp pencil for this drawing. [3]

[Total: 8]
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A washing machine has an electric motor and an electric heater. Fig. 7.1 shows a simplified circuit
diagram for the washing machine. ot
230V Curre

wC'“"“Wu

lwrrent Pot ential

Amm &k
(I) Dif{erenes CV) /7

(Pagallad)| Spitr | Came,

Come QPII'E 1+5, Exwo

“- Gimee itha pmﬂw Crren't-

L

Motﬂ'“ Fig. 7.1 ;Yu“.} &‘”""

The heater has a resistance of 25Q and the power supply has an electromotive force (e.m.f.)
of 230 V.

(a) State the meaning of electromotive force.

Electromotive ,ﬁ)rre (E. mf) 4. e electrical. wor«_dane,...bi..a.,ﬁaurcc

In_moxing. a.. unct. chacge. around. a. Complw LCorcwt e 2]

Chaek, 4.3.3 Electriot Quentctia Cotinmed (1)
. (b) State the potential difference (p.d.) across the heater.

PACY) G fame- pd = . 230V oo 1]
(c) Calculate the current in the heater.
V=230V I xg (ohms law)
R=2s< I=Y_ 230
R RS
Current= ... QoA B 2]

(d) The current in the motor is 1.6A.
Determine the reading on the ammeter in Fig. 7.1. Explain your answer.

Q.24 + .64 = [0-8 A

Ammeter reading .......... /0'34 ...........................................................................................

Explanation .. Lurrent.. gp&'tﬂt%JMffc‘Oan'ﬂlubl.&

[Total: 7]
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A fisherman uses high frequency sound waves to locate fish in the sea. Fig. 8.1 shows the sound
waves emitted from the boat.

'TD tol distars® \b\

~1_ sound waves
L™ 22 \W’
axd N

= W™
N

seabed

Fig. 8.1 (not to scale) poo H%
20
e

(a) State the name of sound waves which have a frequency greater than 20kHz.

.......................... ULtvaSounole. ... 1]
Cheek. 3.4 Sownds lontinued (9) —y

(b) High frequency sound waves travel from the boat through the sea water.
The speed of sound in water is 1500 m/s. The seabed is 22 m below the boat.

Calculate the time taken for the boat to receive the reflected wave from the seabed after the
sound is emitted.

t_—; ”l’z.ﬁ[_"_-.—_-D-&,‘zq.é

——

S /€00

time = ...... 0029 ...... SCMA ...........

| © UCLES 2024 % 0625/42/0/N/24 I
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(c) Fig. 8.2 shows a fish below the boat.

seabed

Fig. 8.2 (not to scale)

Describe and explain how the reflected sound wave received by the boat from the fish differs
from the reflected sound wave received from the seabed.

................. S’.mca...j&..Sizn..af...z‘&..,ﬁ'.clv.....L}...S.maam.,.....mlg....................
...... ﬁmaﬂfmtgwmawmbzr‘zﬁzcbed,bm
......................... <M0$£of.§awwjaut5$ubw) 2]

[Total: 6]
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Fig. 9.1 shows a wireless charging plate used to charge the battery in a mobile phone (cell phone).

The coil of wire is part of an electric circuit. zzu, hardl %7

Rade

force

m‘ﬂﬂézd

Curr el inglusnce Magndic Jresd
fieb. \

a“"a‘t? mE 7‘ charging plate coil of wire current”

Fig. 9.1 lurreat flows i both divections .
The charging plate is connected to an a.c. power supply. The power supply is turned on.

(a) Describe the magnetic field around the charging plate in terms of its magnitude and direction.

....... Mnjnwﬂz\ﬁdd/mmﬂzdw;( . phade. Comtantly. ..
Charg ... T direction...of magaidic. field. it e ...
pufwmﬁﬂad/rzctcmajﬁarrut ................................ 2]

(b) A mobile phone is placed on the charging plate as shown in Fig. 9.2. The coil in the mobile
phone is part of a separate circuit that charges the battery.

secondary coil

mobile phone

primary coil

Fig. 9.2

The coil in the charging plate and the coil in the mobile phone act like a transformer.

(i) Explain why there is a current in the secondary coil shown in Fig. 9.2.

.....ﬂm....dam.tmt..dw.?.e,..lfn.:lzuﬂc.ﬁdd,...z‘bro%..h.pn.'nm?...mtl...
M:Zﬂtﬁz nedic. fi ....c'n....ilm...Suanm#..(’otL..mLuu .....
..... AUCLs. VOLENQ o ... [2]

(ii) Suggest why the transformer made from the charging plate and mobile phone is not
100% efficient.

...... CNUUPY ... [1]
| © UCLES 2024 i 0625/42/0/N/24 I
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(c) The mobile phone battery can be recharged using this charging plate and stores 4.5 x 10%J
of energy when fully recharged. The current in the secondary coil is 0.63 A when the output
voltage is 12V.

(i) Calculate the time taken to fully recharge a completely uncharged battery.

E:l(-sxloqj‘ Enu:yylt‘)r vVx IXt
I, = 0-634 4.5x07 = 12 X ol;éaxt-
V. = |/ + = 4sxw

S ad /2ax .63

t =7

time = ....6000. 8o 2]

(ii) Calculate the charge passing through the battery in 60s.

% Ixe€
Q = 0.63 xb60

charge = ..... 386 ..................................... [2]

[Total: 9]
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10 Carbon-14 (VéC) is a radioactive isotope of carbon. Carbon-12 (%C) is not radioactive.

(a) Explain how an atom of carbon-14 ('§C) differs from an atom of carbon-12 ('2C).

/4 A
............................................................................................................................................. [2]
(b) All living organisms contain both carbon-12 atoms and carbon-14 atoms. The ratio of
carbon-14 to carbon-12is 1:1 x 1012, o whi Camses (Sotopes qf an element™ 1o be vodivastive
> exau of Awtrops r'n 'Jh weleus
Carbon-14 has a half-life of 5700 years. 7 And.[or the nudew bung too heavy -

Cloment reducd T betome hadf —> 7Ae time ia&,‘.db,

. . . . the iy Cadled haff-lLife.
(i) When an organism dies no new carbon is absorbed. The amount of carbon-12 in the
dead organism remains fixed.

Describe how the amount of carbon-14 in the dead organism decreases with time.

(i) A sample of wood contains carbon-14 to carbon-12 atoms in the ratio 1:4 x 1012

Calculate how many years ago the tree died.
ey T C-12
12
1 3 4xeo

2700 yeors <7C. reoluced t-
hif)

2%10*
S5700x2 = ll400
52:0 yesrs
. 2 resluced t5-
2 /x10' Mif) ll..él.DD ............. years ago [3]
(c) Other radioactive isotopes have different half-lives. v insfant medical tracers

Suggest a use of a radioactive isotope with a half-life of one hour. whick "P“t?: our
Explain why a short half-life is suitable for this use. \S wa short /‘Nj b:f‘
use ... m.gdo.'c.al....zt.ra...c‘.grs../m.ull'.a.t...zfm.aiz‘.y ...................................................

explanation ...hll...donﬂt..mmltf....I.MD.MI.'V&...A:Saltyze...te.bﬁ...ﬁkﬂ.uﬁ..lh.![dt

www.mathtonic.com

[Total: 9]
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11 (a) (i) State the name of one planet that has an orbit further away from the Sun than Venus.

Earth.,. . Mars ...th(z‘er, Satuyn.. Urenwu,. Meptune..... [1]

(\/au tan wrele Plangt- Ofher aﬁW venus
(ii) State the name of one planet that has an orbit closer to the Sun‘than Venus.

................. Marcurj [1]

(b) Venus has an average radius of orbit of 1.1 x 10" m and an orbital period of 220 Earth days.
Calculate the average orbital speed of Venus. Give your answer in m/s.

r=rt1%10!"'m yo 27T _ 2x7x-1x0”

Q: H\\/ Venus T 220X QY X 60 XboO

{Ml. 220
4

bit
(% famfldt Ons Dr l)average orbital speed = ........... 3‘6X/D ................ m/s [3]
220 doup X 24 Phour x 60m x 608 (daw o Secomd.

(c) State the relationship between the orbital speeds of the planets &nd their distances from the
Sun.

........... e furthor. the distonce. of. p Lavet: wih. Sua, Hha Shower.
.......... the.. Orbit.. KPM 1]

(d) Comets are balls of ice and dust. Some comets orbit the Sun.

State how the speed of a comet changes as it orbits the Sun.
Explain your answer using ideas about the conservation of energy.

You may include a labelled diagram in your answer.
S

\0'1 @') L'ET —

oh.c.'xm.a.g....As..r.'.('....’l}fwc&..‘ﬁmz‘ﬁm....dzzﬂo.E..lfncrw.M..aAd,..&-E. ......... 3]
dhovenes. Thawvefore e otnl erer at all Hme

remain lmeh?d-
I © UCLES 2024 % 0625/42/0/N/24 I
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