Cambridge International Examinations
Cambridge International General Certificate of Secondary Education

Cambridge

IGCSE

CANDIDATE
NAME

CENTRE CANDIDATE
NUMBER NUMBER

O

PHYSICS 0625/42
Paper 4 Theory (Extended) May/June 2018

hour 15 minutes
Candidates answer on the Question Paper. q
No Additional Materials are required.

L/

S

(SR

/L

/.

=

T

T 9

>

READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name on all th vou hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.. @
DO NOT WRITE IN ANY BARCODES.

King or if you do not use appropriate units.
A of free fall = 10m/s?).

Answer all questions.

Electronic calculators may be used.
You may lose marks if you do not show you
Take the weight of 1.0kg to be 10N (acce

At the end of the examination, f
The number of marks is given j

our work securely together.
[ ] at the end of each question or part question.

This syllabus is approved for use in England, Wales and Northern Ireland as a Cambridge International Level 1/Level 2 Certificate.

This document consists of 17 printed pages and 3 blank pages.

CAMBRIDGE

International Examinations [Tu rn over

DC (CE/SW) 150768/5
© UCLES 2018




2

1 (a) Fig. 1.1 shows the axes of a distance-time graph for an object moving in a straight line.

80

distance/m

60

40

20

o]
0 2 - 6 8 10

time/s
I'Ig. 1.1

(i) 1. On Fig. 1.1, draw between time = 0 and time = 10s, Q for an object moving
with a constant speed of 5.0m/s. Start your grapha nee = 0m.
2. State the property of the graph that represents *ex

fhegmdm\tnopm s Tle. S!peeaL ..............................

(ii) Between time = 10s and time = 2oc@ct accelerates. The speed at time = 20s is
9.0m/s.

Calculate the average accele @tween time = 10s and time = 20s.

h=@-5) = O-4ym\s™

10

sSmds , 2
= Qmjs acceleration = .........cc......... OL}h’\'{S ................ [2]
in_velodily

Time

Note:
At 0
A ‘bw}L%S

Acc=
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(b) Fig. 1.2 shows the axes of a speed-time graph for a different object.

speed = Pz ek V&,
m/s s _—
40 <~ Trme
30 e —Cp-
~ L] 0 35 - s? z—
10 = xz S0-35=)G
. Fincl Vedo = 5"‘/ A
ol e e e
0 20 40 60 80 100

Fig.1.2 Oq

(i) The object has an initial speed of 50m/s and dec niformly at 0.35m/s? for

100s.
On Fig. 1.2, draw the graph to represent the che object. 2]
(ii) Calculate the distance travelled by the obj om time = 0 to time = 100s.
D" stone 'h‘mveMarﬁa tnder the a”'@f&
(5 DrIS)>< 1DD :

m
*aos0 Appwr 3300

Q@ distance = 3300“" .............................. [3]

[Total: 9]
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2 Fig. 2.1 shows a hollow metal cylinder containing air, floating in the sea.

surface

of sea air

1.8m

seawater

1.2m :

[ S | J—

bottom g}%

o

Fig. 2.1 &Qg
e X

(@) The density of the metal used to make the cylinder is greWthe density of seawater.

Explain why the cylinder floats.

fuis ie_becouse the combigedd densily d cylindo.
' : r ..M..o],..thz.lmml&n]

ith 1.2m submerged in the sea. The bottom of
f0.80m?.

(b) The cylinder has a length of 1.8 m. | )
the cylinder has an area of cross- i

The density of seawater is m3. Calculate the force exerted on the bottom of the
cylinder due to the dept awater.

Force e 3 Avea - -» (1)

(c) Deduce the weight of the cylinder. Explain your answer.

weight = .............. ngDN .........................
explanation 4»\& ...... \AFWM ........... '?D

” |
ojz.m,]l«u ..... 15.. wom

[Total: 7]
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3  Fig. 3.1 shows an aircraft on the deck of an aircraft carrier.

Fig. 3.1

The aircraft accelerates from rest along the deck. At take-off, the aircraft has a speed of 75m/s.
The mass of the aircraft is 9500kg.

(a) Calculate the kinetic energy of the aircraft at take-off.

- e -— . Y
K'E-)imv = 27xg&

=1 xqSODXFS > B
Z ﬁ\'l

kinetic energy =l . [3]
(b) On an aircraft carrier, a catapult provides an a ng force on the aircraft. The catapult
provides a constant force for a distance of 15 ong the deck.

Calculate the resultant force on the air@ it accelerates. Agsume ;hg; all gf ;hg Kinetic

energy at take-off is from the work doa e aircraft bx the catagul;.
0 : H
& Work= FU?Q< dﬁ&f)aw\ﬂéﬂ\*

X di‘f]ﬂ Cwé*\b | 4

= 1-8x ‘DSN [Total: 5]
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4 (a) Fig. 4.1 represents an atom.

O

Fig. 4.1
Representing atoms by circles approximately the same size as in Fig. 4.1, sketch
(i) on Fig. 4.2, the arrangement of atoms in a crystalline solid, [1]

(ii) on Fig. 4.3, the arrangement of atoms in a gas. [1]

(ii) A sculptor makes a statue
why he must apply g )

o

the room of a house suddenly Bursts.

(c) A helium-filled ballt

State and explain, in terms of atoms, what happens to the helium from the balloon after the

me,spmcwtd( lighuses) and  coldides with

the...odv. malecules....omd... tyaved. Yandomby.....
..... ath/t%"\ . C&dd[z]

[Total: 7]
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5 Astudent wants to investigate good and bad absorbers of thermal radiation. She has the apparatus
shown in Fig. 5.1, a supply of cold water and a metre rule.

small polished small 2 thermometers electric heater
can black-painted
can
Fig. 5.1

Explain how the student could use the apparatus she has available to ¢ W her investigation.
Describe the results she would expect to obtain. Draw a diagram of.th &p.
(4

small small polished
black-painted can
can

Keep..... both Leons o eapalk L dushomees. kvom
he hs Ensure. that  both have  the.
.Soune. . ot level . Position. thenmomelers. .
_______ in. the.. cons: Obsee. . the. mencuny. Level .
......... . ooth. the  thumonuters ak  the  Same
........ Jime:. 3t wilk...be....obsewed . that. . the. mevouny
o Adewvel. will be  mghun iin the black  painted

......... W,AAMMPM&AL&“».(OWWM

[Total: 4]
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(a) Circle two of the following that apply to an ultrasound wave travelling in air.

frequency 35000 Hz

transverse speed 1.5m/s speed 1.5 x 103m/s speed 1.5 x 108m/s

frequency 3.5Hz frequency 350 Hz longitudinal

[2]
(b) Calculate the wavelength in a vacuum of X-rays of frequency 1.3 x 1017 Hz.
v=$ . "
AzV - 3xb" _ 2.3x10 M
£ rax\d? @ 4
Wavelength = .............. .o o # AR [3]

W\ ® &
(c) A dentist takes an X-ray photograph of a patient’s teeth. % why it is safe for the patient
to be close to the source of X-rays, but the dentist mu away from the source.

Lomd. he. nevoves _ostotal low dose. .
o

[Total: 9]
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7 (a) Fig. 7.1 shows a ray of light in water that is incident on a submerged, transparent plastic

block.
water
plastic
Fig. 7.1
State what happens to the speed of light as it enters the plastic block. in your answer.

(b) Fig. 7.2 shows the two principal focuses F, and&thin converging lens.

11
11

1.0cm1 t

1.0cm

Fig. 7.2 also shows an object O of height 1.2cm placed close to the lens. Two rays from the
tip of the object O are incident on the lens.

© UCLES 2018 0625/42/M/J/18



(i)

(i)

(iif)

(iv)

© UCLES 2018

1"

On Fig. 7.2, continue the paths of these two rays for a further distance of at least 5cm.

[2]

Using your answer to (b)(i), find and mark on Fig. 7.2 the image I of object O and label
this image. [2]

Determine the height of image I.

State and explain whether I is a real image or a virtual image.

Ab.ia. o wnlual. imoge.... aa. ik Conna

0625/42/M/J/18 [Turn over
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8 Fig. 8.1 shows a circuit that contains a battery of electromotive force (e.m.f.) 6.0V, an ammeter, a
20Q resistor and component X.
- |
| [

20Q

<
Fig. 8.1 *\bq

(@) (i) State the name of component X.

Vouuakle. Jw%r? ............................................................. "

(ii) The potential difference (p.d acro resistor is measured with a voltmeter.

On Fig. 8.1, draw the symbol @/oltmeter connected to the circuit. [1]

(b) The p.d. across the 209 I varied from zero to 6.0V. For each value of p.d. a

corresponding curren
‘(zom 1= V=R/p
20 O

20 0:05
290 0)
22 0-1S
20 0-2
20 0-25
20 0-3

NS WO

© UCLES 2018 0625/42/M/J/18
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On Fig. 8.2, draw a line to indicate how the current measured by the ammeter depends on
the p.d. across the 20 Q resistor.

0.40
current/A
0.30 —
0.20 i
0.10 .
TzV -
-——’é:gn 5 )\./
R 2 .
0 e
| 0 1.0 2.0 3.0 5.0 6.0
@ p.d./V

Fig. 8.2 @ [3]

(c) A second resistor is connected into the @ parallel with the 20 Q resistor.

(i) State how the combined reS|st

Gomlam

of the two resistors in parallel compares with the

(ii) The p. o parallel resistors is changed and the current in the battery for
eachrvalue . is measured. A second line could be drawn on Fig. 8.2 to indicate
how the curr sured by the ammeter depends on the p.d. across the two resistors

in parallel.

State how the second line differs from the original line. You are not expected to draw this
second line.

[Total: 7]
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9 (a) Fig. 9.1 shows a coil ABCD with two turns. The coil is in a magnetic field.

Fig. 9.1

When there is a current in the coil, the coil experiences a turning efffce

(i) Explain why there is a turning effect.

Foreea. on AR _amd  CD
opposikie.. directhonA - NN

.............................................................. @@[1]

(ii) The value of the current is 3A. Pla n in each column of the table to indicate how
the turning effect changes with the e described.

turning effect number of turn I current strength of magnetic
increas increased to 9A field decreased by a
factor of 2

decreased by factor of 4

decreased by factor of 3

decreased by fa@‘ﬁr f2

no change %

increased by factor of 2

increased by factor of 3 \V4 \V4 \/

increased by factor of 4

[3]

© UCLES 2018 0625/42/M/J/18
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(b) Fig. 9.2 shows a magnet held just below a vertical coil connected to a galvanometer.

Fig. 9.2

The magnet is released. 0

(i) State any effect on the galvanometer.

Ahe.... % aJvanomeler  nee
....... Ound . e laaw _ _

[Total: 8]
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10 (a) An uncharged conducting metal plate rests on insulating supports. Fig. 10.1 shows the plate
and a positively charged insulating plastic sheet placed on top of the metal plate.

k g\de'- YVWYQ_ -we On tDP %an +tve plastic sheet

+ + = + +_ s metal plate
z V
. . / . 0
insulating support insulating support
Fig. 10.1

(i) Describe any flow of charge that takes place when the plastic sheet is placed onto the
metal plate.

(ii) On Fig. 10.1, draw how charges are now arran

(iii) State and explain if this arrangement of ch

© UCLES 2018 0625/42/M/J/18
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(b) Fig. 10.2 shows two uncharged conducting spheres suspended on insulating threads.

7L L

Fig. 10.2

1. The spheres are now both given positive charges. On Fig. 10 a possible position
of each sphere and thread.

2. Explain the positions you have drawn.

[Total: 6]
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11 (a) Aradioactive nucleus of uranium-235 decays to a nucleus of thorium and emits an a-particle.
Complete the equation.

235, 23 4
U — agpTh + Sa

[2]

(b) A nucleus of uranium-235 undergoes nuclear fission in a reactor.

(i) State what is meant by nuclear fission.

(i)

(iif)

(c) The thorium produced by the decay in (a) is also radioactive and has a half-life of 26 hours.
At a certain time, a pure sample of this isotope initially contains 4.8 x 10° atoms.

Calculate the number of atoms of this sample that decay in the following 52 hours.
48x102 S48 X107
)lku#b‘f.'. - 112 x10"
2¢ hows 3¢ x\o) »demneq"

%‘N\s W S2 hewct [Total: 10]
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