REPUBLIC OF CAMEROON

R , RESOY,
i Bll’iﬁfjﬁ ?U ﬁ‘,\ MEROUN .;-":’ wpifee Peace- Work-Fatherland
i li-Patrie g e ‘ M) [r———— i .
MINISTERE g ENS;ETE;:E-;AENIS SECONDAIRES g MOCK FXNAMS e ‘MSN'SIRY OF SECONDARY '?"["""/.\'-")rﬂ
=5 S % Cun puye® 1
CEL rw "‘«‘t:*lwww- ! T
ULE D'AP ; Y T"‘-j.ﬁ:_-‘) A : TEACHERSI REsoURcE uNl .
TN R’E‘é.gh‘,:f;"[gmgggggf " . REGIONAL BRANGH FOR THE NORTH WEST
BP 2183 MANKON BAMENDA PO, BOX: 2183 MANKON BAMENDA
' TEL 233 363 o EOA ‘, U203 362209
Email :.lmbonlendoéyqn1oo co.uk . Emall : frubamendatlyahoo .oV
MARCH ML
1 202 ! - . -,
[ Theto 13 ' i Regonl | SUBJECT CODR
el eachers’ Resource Unit and 1 © V0 a0 NUvpER PAPLR NUMBER
NSpectorate of Pedagogy in collabor? 1 N R 0 5
GENERAL CERTIFICATE OF EPUCA g
- REGIONAL MOCK EXAMINATIOZ UBJECT TITLE
T . | . - PHYSICS
SO ADVANCED LEVEL . 5
) T 4 T
Time Allowed: THREE hours e
[NSTRUCTIONS TO CANDIDATES

Mobile phones are NOT ALLOWED in the examination room.

Answer ALL questions
Section I is designed fo be answered in 1 hour 15 minutes, Section Il in 45 minutes and Section 11 in I hour.
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You are advised 10 divide your time accordingly.

You are reminded of the necessity for good English and orderly presentation in your answers.

In calculations you must show all the steps in your working, giving your answer at each stage.

Calculators and fornulae booklet are allowed.
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> ways in which unit Answer all e b ing proceSS PR
(a) State two way vhich units are imPOFtan t; asy r‘émﬂ“ts“ | é c|1a'r,‘—3-m.-;
N R In me tne-
¢ charge stored ina capacitor: 2 f .
(b) Th g = pacitor, Q, at time, t, from the sfﬂ'_ oLy
Foo gt e

X

=« 1—e PR . s nd '3 are constants, - b ey
IPUREp s . e, ad ¥
cealtsl RUOEIAT 2THH Y or Al
_ where R is the resistance of a resistor in series with the capacit’ ’—\%
Determine the base units of @ and g S e
*s thi . jcop ) Kg and the
= (a) State Newton’s third law of the heli U g andthe
L. ( ) motion, Of wardS by the blades 0|\} Byt
Hry glven that

‘ Wikl nass down
(A helicopter hovers in still air well away fr s ground: The . ected 0
y from the g ro) (5 marks)..

diameter of the rotor-blades is 8:m., C rthe air P G
Y PRI | . Calculate the s sed O
the density of ait'is T.3 kgm™. ¢ the spe ,

o water in the cloth freezes whijg -«

‘____’_.-—-——-"V"'-‘ R 2 AT s N - i
3. (a) Whatls the difference between boiling and evaporation? e of th
that freezes: - - - (6 marks)

(b) A wet piece of cloth is hung on a line at 0 °C in a wind current: ot
_ the rest evaporates. Estimate the fraction of water initially in &
—— e wave i whi . : : oto
1. (a) State two ways Il.l W u_ch a capacitor is similar to a semicon uc
(b) A fine layer of silver is deposited on gach side of a sheet of ™
capacitance 1.2 X 10™* WF. If the dielectric constant of mica > 7

ode.
rdi o in area to forn

1d strength of »415 X 105.V Cm.."

(i) Calculate the thickness of the sheet of mica (ectric fie
ulation eak . an €l¢ PR R o | R ;
3 (i) The'n?s : tio hcllf’fhe_rmlce-x breaks down when suchctefi t?mncz.z. Caleutatc the maxinuin aliowed working
g and it is desirable in practice never to exceed half of this 581 (8 marks)

/’A > -
um-24 is to be used to estimate

voltage of the capacitor. Sodi
taining SO S ;
gk initial activity of the isotope is

»———-"-—"__'—__—_‘-——‘ . - . s Y

4. (a) The isotope Sodium-24 is radicactive. A sample of a solution The i
the volume of blood in a patient. The half-life of the isotope IS 15 hours;0 DS, 10 oo of the patient’s bloed
200 Bq when it was injected into the blood stream of the patient. After 33 7 s

vitv'of 8.3 X 1073 Bq. Estimatc the volume-o in the patient- :
had an activity of 8.3 X 1073 Bq. Estimatc the volume-of blood ¢+ and the corresponding

{b) State the observations from Rutherféd’s alpha-patrticle scaﬁering,experimen : :
conclusions that were drawn about the atom from each of them in 2 tabular form. ,(7 harks)
Answer EITHER 5 (a), (b) and (¢) OR 6 (d), (e) and (f). (4 marks)

5. (a) i) State the-assum tions of the kinetic tl ideal gas: : :
S b e S P, exerted by an ideal gas of density, p, on the

ii} Use the assumptions to derive an expression for the pressure,
walls of its container if the mean square speed of the molecules is ¢2. - (4 marks)
. i \ on O Fabe | z )
(b) Eight gas molecules have the following speeds in ms™: 20, 20, 40, 50, 60, 70,.6U, 0. Caicuiate the mean
square and the root mean square speeds of the molecules. o (3 marks)
(c) (i) State Kirchhoff's circuit laws, e (4 marks)
(i) g e
p : [ 3
1 Ay o LAY e R ; e
g S 400 Figure 1
b o s ] | VR ALY
< |t A
1% 2.0V,0.50 =
Calcylate the potential diffe{ence across the 4.0 Q re.sistor in figure I. Why is the potential difference across the
terminals of the 1.0 V cell higher than its electromotive force? (5 marks)
OR 6 (d), (e) and (). : g
6. (d). (i) State the experimental results of the photoelectric effect. @“m arks)
(i) Use Einstein’s photoelectric equation to explain each of the observations (4 marks)

- (€) A composite bar is made of materials X and Y, 25.0 cm and 75.0 cm long respectively of the same cross-
sectional area. The ends X and Y are placed in contact with water at 100 °C ?md pure mel)ti o ice at standard
atmospheric pressure respectively. Calculate the ratio of the thermal conductivity of Y to th:? of X ifthejunctiml

temperature is 60 °C. : —y : (4 marks
(f) (i) State Coulomb’s law of flectrostatlcs and Faraday’s law of eleCtl'Omagnetic indiction.: “ marks)
) a 1000 .
5.00 mmf + =100 mm
By Figure 2
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. in 112 ic field. Fightg :
An oil drop moves between the plates show? ) an electrc = Tangles to the plates

il it i 2 - much enersy s N
(i1} Define the efectric potential V 81 2 point How much energy i fhan iy ' mr@)
(#i) The oil drop carries 10 electron charg®” —— 3s it moves from A to B?

j{(30minutes) 0 (2 marks)

N
SECTIO " ANALYSIS
s by the equay;
e jts rest Mas5 27 ion
7. The relativistic mass of a-body, m, is related 10
mp :

1-77 of light in vacuum_ Fap. I ' 5

where v is the speed of the body and ¢ 15 118 SPE°5, ccelerated to high spe - €1OW shows corresponding values

. A ns Wer s
of m and v in one experiment where electf® 054 | 0.72 1.02 (L1a T3
v/lO“mv.“ 0.29 W I i 141
78 i e B P

m
/1(}‘3‘kg

fc and M, could be Obmined,

(a) Plota suitable graph from which the values (:)f cand mg. (12 marﬁ;
(b) Use the graph in (a) to determine the valu'CSe J (6 marks)
(c) Comment on the values of ¢ and T Obt;g(j’]:lON 111 (1hour) (2 mar
OFTIONS B
uestions from the four op;
Answer any two qué g, ‘options ; .
OPTION 1: ENERGY RESOURSES AND ENVIRONMENTAL PHYSICS
8. {a) Ditferentiate between: : -

(i) Eneray resources and energy reserves. ¢ mark.S)

(i) Primary encrgy and functional energy (2 marks)

(iii) Energy farming and energy harvesting- (2 marks)

(b} An electric motor is run from the mains supply and 1 usedo to "ﬂ? 45 kg mass through 9 m vertically. The
Motor is 60 % efficient and the electrical supply System 13 90 % efficient, The electricity is generated by a gas
powered station with an efficiency of 40 % . calcul.atei :

(i) The overall efficiency of the system.

(ii) The eneray input from the primary fuel required to lift the load. (5 marks)
(c) (i) What is climate change? ‘ : . {2 marks)
(i) State two things that can be done to reduce the effects of climate change. (2 marks)

OPTION 2: COMMUNICATION.
9 (a) Define the following terms:
(i) Multiplexing, , : -
(ii) Retrieval. : i . , : (4 marks)
(b) Figure 3 shows the frequency spectrum of the signal from a radio transmitter

voltage 4
volts

Figure 3

180 o > 7kHz
(1) What type of transmission is this? RS
(i1) State the frequencies of the carrier wave and the signal wave. i : e
(jif) Calculate the bandwidth of the signal, A ' (5 marks)
An optical fibre line has to be installed between two cities distant 3.00 X 10”m from each other. The noise power
in the fibre is 5.0 x 107 W. The refractive index of the core of the fibre is 1.48. The optical fibre has an
~ attenuation of 1.5 dB k™'

(1) The signal-to-noise ratio must not fa]] below25 dB. Calculate the smallest effective power that can
be detected in the fibre, (3 marks)

200 210

OTRU/RPIAOTSWPY/MOCK 2023 B i Rt

TURN OVER
This dpcument is the propeny ol NSy " SN
17 L. ok propenty of the TRU and the Inspectorgge of Pedagogy aml should not be reproduced W ithoit the permission of the authors. T 3

o1y



proush which a signal can be transmitteq for an
w

(ii) Calculate the maximum yning , fibre ! 2 ma
input signal of powey S.OU:::&l/err“ptt‘,d length of the ﬁ’ ‘ (( i ;:g
i)  How many retransmirtan . o tine?
(n ) y ransmitterg are Needed for the entire lin , Lo i
PO . CS .
OPTioN 3 ELECTRO™! (2 marks)

p-i transistor in the commonenmitter mog

10. (a) (i) what are transistor characteristicgo

(ii) The graphs in figure 4 }stics of an
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Figure 4
(ii1) Construct a table of values which would enagl;]é you to draw t > !
a constant VCE of 5 V. Use the transfer characteristics to obtain the forward current gain of the transistor.
; (7 marks)
(b) (i) What is thermal runaway? S
(ii) State one way of stabilizing a transistor against thermal runaway. - (2 marks)
(c) In a car, a red warning light comes on when the ignition is switched on if the door is not closed properly or
the seat belt is not fastened, or both door and seat beit are not properly secured. '

(i) Construct the truth table, showing the door and seat belt inputs to a logic gate system as high (1) if :
properly secured and low(0) otherwise, the ignition input as high (1) if ON and low (0) otherwise and for
the red warning light, the output as high (1) if ON and low(0) otherwise. Lpfman

(i} Draw a suitable logic gate system for operating the red warring light.

OPTION 4: MEDICAL PHYSICS

11 (a) (i) What is meant by the term intensity? _
(i1) The threshold of hearing is reached for sound with an intensity of 10~12 W =2 The ear of a particular

person collects sound from an effective area of 14 cm% What is the power detected by the ear?

(iif) What happens if sound of a higher intensity than the threshold is detected? (5 marks)
(b) Name three imaging techniques in medicine and for each technique state one part of the body that itis most
suitable for. it ) B e ; ' : (4 marks)
(c) (i) Draw a well-labelled diagram of the human eye. :

(i) What is astigmatism and how is it corrected? . . L ; ((, marks)

(4 marks)
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