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Earth

(@) From R, = j G;gz - G = %. v
Units of G = = kg tm3s?
(b) v,
() Re= 1/(6'67“0_11)(6"‘“ : 007~ . =42x107m. V

(i) H=R,—Rg =42 x 104m”Z 4 x10°m..= 3.6x10’m. vV
(iii))  Assume the p @ f revolution of the satellite equals the period of rotation of thé/Earth.

[2]-
a) Newton’s second | tes that: the time rate of change of the momentum of a body is directly
proportional 7$~ ied force and takes place in the direction of the force. (any correct version of the

4

= (3.0 x 103) |¥| = 60x103N /

v—u

i. F= |=m| -

ii. 4
F/N v
v

»t /s

[3].
a) A thermometric property is any physical property of a substance that varies uniformly with
temperature and is constant at a particular temperature. v/
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Exam feqh Sh ?FQUI reag Ina qUI\CIY |npé)lasst ermometer. g

b) [01 mark each for any correct points amongst A to E].

A: liquid in glass thermometer. y/

B: it is portable or easy to read, etc.V

C: constant volume gas thermometer. v

D: change in pressure of an ideal gas with temperature at constant volume.v/
E: change in electrical resistance of platinum with temperature. v/

[4]-
a)
i. A potentiometer is more accurate than a voltmeter as its measurements are taken w here is no
current hence there are no errors caused by internal resistance of the cell.

ii. A voltmeter is faster in operation thaMa potentiometer hence it can be used to4gl rapidly
changing temperatures, voltmeter is also more portable than a potentiomet@ one given)
b) Either

e Opposite terminals of the driver cell and the test cell have been joint togéther at the same point on
the potentiometer wire. é

-SAURS
e The EMF to be measured is greater than the EMF of th?d\ Il (or the potentiometer wire).
c)

2
Vv 144 _
* R=p==3aV

R 3 _
e R=Ry(1+x8) = Rg=1rc5= Sl 10_3)(2700)-‘/ =016V

[5]. CJ

a) Thermionic emission is the rele%e trons by a metal surface when heated above a certain v
temperature WHILE phri ct is the release of electrons by a metal surface when light of

sufficiently high freque @ s onit.y/

i. Photoelectrons y plate P are attracted back by the positive charges on the plate hence
thereisnp r t loss of charge.

b)

e Theydivi e of the leaf decreases (i.e. the leaf falls). v
rons emitted by plate Q are repelled by the negative ‘c/harges on the plate hence there is

iii.  The UV light is placed equidistant from each plate so that each plat receives light of same
intensity OR the set-up is placed in the dark room to ensure that the same frequency of light (UV
— light) reaches both plates. v

[6 — EITHER].
a)

i.  Young’s modulus is the ratio of the tensile stress to the te/sile strain of material.
Its S.I. unitis Nm™2 or Pa.y/
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Il Measurement of Young’s modulus of a copper wire

o Diagram \/‘/ e Processing v
e  Procedure VV/ *  conclusion Vv
e  Observationsy/ *  Precaution
78x10720  3.0x107°°
by F= 2 _ 10
d d
3.0x10°°
. Fup = 'dT v (the negative component).
-20
. Frep = % v (the positive component).

78x107%% _ 3.0x107%%

iii.  Atequilibrium, d=r1ry, F=0 = — =10
0

o

i.e. 1o =3.846x10~77 = r, = ¥3.846 x 10-77 = 2.3 10 Y/

c)
i.  With Longitudinal waves, the vibrations of the particles of the med re parallel to the
direction of propagation of the wave IhE
with Transverse waves, the vibrations of the particleS of t ium or fields are perpendicular
to the direction of propagation of the wave. ¢
ii.  Doppler Effect for a sound source approaching and g N_a_s_t_at_i_qnary.Q_tzse_r_v__e_r_._
f, =438Hz, f,=378Hz, v=340ms 4% ?

e The frequency of the sound from the ambuldf®e 1S"Constant but its wavelength decre‘{ses as it
approaches the observer and increz}t/ses as JMe solirce moves away from the observer. This leads to
the apparent change in the perceived fregliency.

e Source approaching: f; = i

e Source moving away: f, S ) fs

fi _ v4ug —f5\ . _ _1\ (438-378 il -1
oo vt o e () o= (340 ms ) (B T0) Vi, = 250ms™ v/
[6-0R]
) _ v . v -
i. Decayc the time taken for the activity of a radioactive sample to drop to half of its initial
valu
ii. nt of half-life of radon-220 gas.
e Diagtam vV V e Observations V e Conclusion
e Procedure Vv e Processing e Precaution V/
€)
e Three years ago = time interval = (t — 3) years.
e I, =19 counts.min"t.g™!
— in—1 5—1
e [ =7counts.min"". g v v

Duration, t—3 = %ln (I—O) = ( ! )ln (1—79) = 8321 years

I 1.2x10~ % year~1

4
Hence the age, t = 8321 + 3 = 8324 years = 8.3 x 103 years V
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(—3 Hz
T

/) L=04H, R.=50, R=250, V=200V(rms), f=
i. Z= X2+ R+ Ry)?
¢ X = wL=21TfL=21T(%)(O.4) —400.V

e R+ R, =300
e Z=.(402+3B0)2=500V

Vrms_@ _
_ — 50\/ =4AV

i Trms = =2

ii. Z,= [X.2+R.2=(40)2+(5)2 =1625=4030.V

[7]. DATA ANALYSIS
) e=0=PN=00-Qt) v =Y=Mx+)

<
i.e. a graph of (PV) against t is a straight line with @ Q v
and vertical intercept — (Q tp). \/ ,:
t/°C P /10° Pa "Q@ PV/105 Pa. m3

210 43 S 0.85 3.655
180 4.0 % 0.86 3.440
120 2.8 é 1.06 2968/
50 (} 114 2,508
0 @ 1.38 2.070
~80 . 1.45 1.450
~120 Q 0.84 1.55 1.302

\E?“

e V. =17, =(4A)(40.3Q) =161V(rms). vV @
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b) \/1-‘- v y
_ (336-14)10* Pam3 _ (19.6x10%*) Pam® 5 5 01
Slope, M = 170-90y°C T = 7.54x10° Pa.m>. "C™".

Q= M= 754x10% Pa.m3. °C '/
Vertical intercept, C = 20.8x10* Pa.m?3 \/ \/

4 a.m3
But C=—Qtg =ty = —£ = — (o) = —276°C V

Q 7.54x10% Pa. m3. 0c~

7.54% 102 Pa. m3. 0C™? ) \/
1.38x10-23 J, K-1

) Q=KN=N=—2=(

i.e. number of molecules, N =5.5x%x10%° y/ (or inunitofPa.m3.]7? iﬂtless)

[8]. OPTION I - ENERGY RESOURCES AND ENVIRONMENTAL PHYé N
’ O

I

e Biofuels are organic materials from the existing remains of plants anﬂmal matters

accumulated over a short period of time v .E
Fossil fuels are organic materials from the buried remains ts'and animal matters

accumulated over millions of years. v/ ¢
ii.  Biofuel digester is a system or device that breaks do IC waste materials anaerobically
to produce biogas such as methane and ethane.

1 N . .
iii. Pyindmin = ;P Av: = E,inamin  dependseq HASlty of wind or cross-sectional area

of windmill blades or speed of wind or @urgtigh of the wind.
b) v
i. The photovoltaic plate generate eneggy \itHout polluting the environment and its inhabitants. y/
ii. Block diagram of HEP.

Reservoir y/ Turbine unity/ Generator unit
( stores water at { convert K.E of water { convert R.K.E of \/
great heights to rotational K.E of turbine blades to
given it its P.E ) turbine blades ) electrical energy }
" V directed arrows in order /
o Mos ries lacks suitable sites ( a bay ) for the generation of tidal power,  or

jorrof tidal power requires high initial cost of installation. v

% warming increases the speed and frequency of wind resulting to more tornados. v/
e Global warming increases the strength and frequency of rainfall resulting to more floods. v/
ii.  Some strategies to reduce Global warming include:
e Encouraging afforestation and re-afforestation, or
e Reduce the use of fossils by encouraging the use of renewable energy sources, etc. v/

[9]. OPTION Il - COMMUNICATION

I. Any three differences between digital and analogue transmission in relation to: waveform,
interference, fidelity, range, security, information capacity, etc. vvv
ii. Bandwidth, BW = usf — Isf =45kHz—35kHz =10kHz. v V
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b)
i.  Block diagram of an AM radio receiver.

aerial
Incoming receiver

ignal
e, H—»+\+/
\/ ‘/ V loudspeaker
tuning r.f .| demodulator - af
circuit amplifier "1 (or detector) "| amplifier > T~—
B audible
Il. sound

e C=400pF, f =945MHz, L =7
e f=— —L=—

¢ 2m/LC T (2mf2C Vv
eie C= L vV =709x1

[2(3.14)(94.5x10°)] (4.00x107 %)

e SIM Card: a Subscriber Identity Module (SIM) is a small chip u@)‘u mobile devices to
store the user's subscription information to a cellular network,dagluding the phone number a‘(d
encryption keys. G

e Cell: acell is a geographical area covered by a single s@ion in a cellular network. Each
base station provides radio coverage for mobile phog€s initscell. v/

e Handover: a process in which an ongoing call o 0atass€éssion is transferred from one cell to
another without interruption as the user movesi8ugh different coverage areas.

[10]. OPTION 111 — ERESTRONICS

Propertles emipgnductors p —type semiconductors
Formation Created by doping af arficonductor crystal |, Created by doping a pure semiconductor
with a pentg atom. crystal with a trivalent impurity atom.
Majority charge | The majorit @ carriers are free electrons _, The majority charge carriers are holes
carriers v
Minority charge
carriers

<
N

charge carriers are holes. v/ The minority charge carriers are free
electrons.

ction is formed by welding P and N t‘){pe semiconductors together end to end to
thin boundary between them called a pn-junction. v/
OR
o pn — junction can also be formed by introducing dono%mpurities on one end and accepto\/
impurities on the other end of a pure semiconductor crystal.
b)
i. How the device Y = thermistor could function in the circuit as an alarm.
e At certain lower temperatures, the resistance of the thermistor increases far above 10 kQ
leading to a high V;j, .
e I, and hence I, are high which switches ON the alarm bell. v/
ii. How the device Y = LDR could function in the circuit as an alarm,

e When exposed to darkness, the resistance of the LD& increases far above 10 kQ leading to
ahigh Vi, .
e I, and hence I, are high which switches ON the alarm bell. \/
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NB : also accep?gxpia ations leading to the alarm be fswi (ﬁ‘ﬂng OFE. P g

1kQ 6
e When Ripg = 1kQ, Vipg = (m) 6V)=(5)vV=0.55V
e V, islow = I, and hence I, are low which switches OFF the alarm bell. v/
c)
Truth Table
Door input - A [ Oout t-Q :: E g
Window input - B : wipu o 3 o
AMND gate 1 0 [5]
i 1 1
I.  Use of an AND gate in the burglar alarm system:
o The AND gate has two inputs: one from the door sensor and one from the win sensor. v/
e Opening the door (or window) triggers a high input and closing the door aew)
triggers a low input V4
ii. Why does the alarm activate only when both inputs are triggered?
e When both the door and the window are opened at the same timg{ BofM=ensors sends high
inputs to the AND gate. v
e The output to the AND gate is then high which activates th¢ a vV
NB: An AND gate gives a high output only when a_uth@J are high, and a low output
when any of the input is low.
y p il
[11]. OPTION IV-MEDICAYPHYSICS

a) Astigmatism:
i. Effect on vision: Light rays entering the eyesfori any distance (near or far objects) are scattered
away resulting in a distorted or blurry vjsighat any distance.
ii. Cause: Astigmatism is caused by a of non —uniform curvature of the cornea. v/
iii. Correction: Astigmatism is correcfed using spectacles with special spherical cylindrical lensesy/

b) BPreading = %, in mm Hg\

1.

e As called Systolic %. which measures the pressure in the arteries when the h\élrt beats (.i.e.
when the he

e Biscalle
(.i.e.

. 118
i. A orVPP reading = WmmHg‘/
)E— 9
Il1. Yy

pertensive BP reading = % mm Hg.\/

Ws contract ).
idgt eading which measures the pressure in the arteries between heilyt beats
art muscles are relaxing ).

iv.  Some likely precautions and control of high blood pressure include — any one:
— Increase level of physical activities by doing some sports
— Avoid too much alcohol v
— Avoid smoking
— Avoid anger and fear and try to be happy always.
— Etc.

e The Quality Factor of a radiation is a number which expresses the destructive power of the
radiation.

2025 - SWRM —PHYSICS 0780 - PAPER 2 — SAMPLE MARKING GUIDE . Page 8




for mare past questions and solutions download kawlg applications or visit http://www.gcerevision.com
e Hence the higher the qua(ilty actor of radiation tthe Tower the administered dose and the

lower the quality factor of radiation the higher the administered dose.

e Alpha radiation from an external source is particularly less dangerous as it will be stopped by
the human outer skin thus limiting its ionizing effects to external body cells only. v/

e However, an internal alpha source is potentially very dangerous as it will lead to ionization of
internal cells leading to genetic mutilation and other severe forms of cancer 4

v
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