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INSTRUCTIONS
Anrwer all the questions lnuﬂllnlndnuul
SECTION 1 ts designed to be % , SECTION — II in 40 minutes and SECTION — IIT is
designed to be anewered in 50 mi
You are advived to design your
You are reminded of the nece. English and arderly presentarion in your answers.

In calculations you mus allthe steps in your working, giving your answer at each stagre.
Calculatery zad [ ts are allowed.
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SECTION -1
(One hour 30 minutes)
Answer all questions

A communication salellile occupics a parking orbit around the Earth such that the mdius, R, of the
orbit 1 givom by:

Ry = "'—’-::-‘;—';whm. T s the period of fevalatian of the satallite, & it the universal gravitstigny

constant, and M is the mass of the Earth,
(8)  Determine the base unit of G.
wy  Caleplste B. the mdius of the orbit,
()  Hence calculate the height, H, of the satellite above the earih's surface. And state my\
assumption made in your calculation,
(Period of rotation of the carth about its axis is 24 howrs), )

2. (a)  State Newton's Second Law of motion.
®  Abusofmass 3.0 10* kg runs into an electric pole when moving at 4ms™!
and it is brought to rest in 2 5. Q)
(i) Calculnte the force the electric pole exerts (o bring the bus

(iiy  Sketeh a groph to show how the impact force varies the entire
collision, (6 marks)
3. (a) Explain what is meant by a thermometric property.
(b) The table below shows the speeifications of some common
Name of Thermometer Property Use
A Change in length of mercury L B
with tempernture
C D scd to calibraie other thermometers
Platinum resistance i E It is nccurate or sensitive or can
thermometer measure high liquid temperatures
Copy and camplete the above (6 marks)
4. (a) (i) State an advantaRe dig phRntiometer over a voltmeter in voliage measurement.
(i)  Sialc an advantagig meter over o potentiometer in vollage measurement.

(b) A smdent osin pmelef moves Lhe slider from the beginning to the end of the

potentiometer wire, andghere Was no point where the galvanometer reads zero curment.

Sinte one reason ity of finding a balanced point when using a polentiometer 1o
measire the .

() The ik tempemiure of the filament of o 12 V, 48 W tungsten flamsent lamp is 2700 °C

cocfficient of resisinnce for umgsien from 0°C 1o 2700°C is
» By determining the resistance of the element mt 2700 °C, ealeulate the resistanee of

qul Ry at 0*C. (6 marks)
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OR & (@), (e} nnd (D)

oW M Define the decxy constant of & mdio-active miclide. (1 marks)

()  Describe an experiment lo measure the decay constant of & named mditactive
ghs with a ahort half-life, Your description should include n setup, & brief procedur,
easurements tnken, how meaturements are proceesed (o reach A conelusion and &
mrecaution.

{® mnrks)
(¢)  Thenctivity 3f carbon — 14 in living woed is 19 counts per minute per gram, Meamring
the activity of the isotope in a plete of moolert wood s yeard ago gave an acdviy of
7 eounts per minute per gram, Given that the decay conetam of the |3otope be sbout
1.2 % 107" per year, estimatz the nge of the piece of ancient wood.

4 'mlvb
A cofl which hat nn indoctance of 04 H wnd a resivtance of 50 is in series with
resisior wliosa resistance i 25 1 . The pait are connecied scross a 200V r.m.s s

pltermasing st (%) Mz, Calculaiz:

n

<
(il The twtal impedance of the cireult Q
(W) The rmus cumend. .
(i) The r.m.s voliags acrob: the eoil.

|Compatsery Question - DATA A

O (6 maris)
*
SECTION=11 E E

L40 mluutes)
T), ‘The mble below ghvet the values af (he pressores, I, mn

3 V. ol cHifereni Celrius
temperiute, 1, for e ides] gn3,
: 210 J & ] o | -8 [ -1z
P/ 22 15 10| o064
v 085 4 | 3138 | 145 | 155 |
The equation of state for an ideal in the fomm:
PV )
t-— EmE Bad See RS sl e B BES S8 FEE Fes ® y(
where tp isthe pure cormesponding e PV = 0.
Acconling o constant, Q, depends on (he mimber of g molecules, M in the g3
coniainer n farm
Q = kN TR BiE PEE BEF PEE @ed BEE BEn B0 pEE B0 @ ;u-..,p{l)'
I €1 it sl i :
(a) Plot a misahle graph fom which Q and £y could be obisined, (10 marks)
(b} Determine the values of the constanis Qand 1. (8 marks)
(e} How many grs molocules were presel in (he fas conlniner? (2 marka)
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$. n) Differentiste between thermionle emission and photoelectric cmission.

b} In a photoclectric experiment, iwo clean zinc plates P and Q, positively and negatively
charged respectively, are placed in n dark room and illuminated with UV Light, ns
shown in figure 1. Ench plate ls connected to a gold leal electroscope which shows the
leaves opened the same degree before the UV light iz switched on,

X . N
JFH E% QO(Q
C -O'(\’

Figws |
.
When the UV light is switched on, it is noticad (hat the clectroscope 1! %phnl‘ﬁnmcbm
in divergence of the leaf while the electroscope attached to plate Q@ a change in divergence of

the leaf.

(i Explain wiry the electroscope utiached @mumd no change in divergence of
the leal,

i Shll:mﬂn;hnlhnhmscmdl thful'nﬂh:MIImhedm
plate Q.
(i)  Siate n precavtlon aken (6 mnrs)

Answer EITHER 6 (a), (Byand () QR
EITHER & (a), {b) and ()

6. (s)

(E)

(e

()  Define ?’2.4:“'- material, (2 marks)
i) Des et o mneasre the Young's modulus of & copper wire.

Your de include a setup, briel procedure, measurements tken, how
m n to resch o coneluston ind & precaction, (B marka)

The F. in N, between twe adjscent sloms in s solid varies with the

i@, d, inm, sccording lo the relation: F = 2-'1“:: "'“:—-%"’:

Identify the sttractive component of the force.

Identify the repulnive component of the force.

Calculate the equllibrium sepumtion. (4 marks)

) Dristinguish between a langitdinal wnd » trinaverse wive. (2 marks)
(i Asan Ambulance sounding s slren spproachis 4 control polat, the froquency
ol the siren s measured 1o be 438 Nz and us it passes and moves away, the
frequency |8 prewumed to be 378 Hz. Explain why there is (his difTerence wnd
calculate the wpeed of the ambulance |F that the speed of somnd lo nir fs 340m ™2
{4 marks)
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SECTION —I11: (50 minutes)

OPTIONS
Answer any two guestions from this sectlon

OPTION 1t ENERGY RESOURCES AND ENVIRONMENTAL PITYSICS
B (M ()  Distinguish between binfucls and fossil fuels. (1 ark)

{il)  What is n blofuel digeses? (1 mark)
(i) mumm&&&murtwmmmmuﬁu\

{1 mar
m () Why Is the sular pholovoltale plate & clean enerpy resouree? 1

() Draw o bleck diagram of the major components of 2 hydroclectric plast,

role of each companent, \]
(1)  Why is energy generation from tider not very common in maost counts mark)
(€0 ()  Inrecent times there have been mare tomadon and Moods than fgbe. Account
for the new observations in the ctivironments. {2 marks)
() Stale ane way in which the cause of these hazards can {1 mark)
OFTION 1: COMMUNICATION

9 @ (M Andwmuﬂmmmmumuuﬂ\@-hmddm
trarsTnizwion, Give amy three diferences betwesn them, (3 marks)
(i)  Pigure- 2 below shows the frequeney Fthe rignael from & mdic tranemiiter.

A carrier and two sideband froquencies ane predenl, @

What is the bandwidth of the {2 marks)
®) -
()  Dmw the block 2 stmple A, M. mdio receiver, {4 marks)
(i) PaP a radio hich be uses 1o listen Lo news from CRTV Duea. The tuning
cirout of has & capeciior with a capacitance of 4,00 pF. CRTY Buea broadcasts
ala Mz, Caleulote the inductance of the inductor in the circuil
[} marks)
(e} phone use SIM card and work in gglls. When the mobile phone is used
fro another it undergoes hapdover. Fuplain the meaning of the underlined wonds.
{3 marks)
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OFTION 3: ELECTRONICS
1w @ ) Compare n-type semiconducton with p-type semiconducton. [ marks}
(liy  Describe the formation of a p-n Junctlon, (2 marks)
()  Figure 3 shows a simple alarm clrouit. The device y eould be a thermistor or an LDR
+HGV
kol n Loudspeaker
npriransistor \
@ &
L av
P Y,

()  Explainhow each of these devices could be used to make the ﬁmgg?.u-m
alanm, 4 marks)
(@ mmsnmamw;h.ﬁmlme&h 1 k0. Explain

whether the alarm in figure 3 will be oo orpot. . marks)

() A urglaralenm systcm is insll=d in u hodse with iwo on the door and one on
the windesy, The slem will only go o if both the ow are opensd
simulmncously.

Using an AND logie gate,

[H] explain how this gyrizm works. (1 marks)
{lil  why does il only sctivale when inggared? {1 mark)
OFTION 4: MEDICAL PITYSICS @
1y (a) Astigmatiem Is one of delects.
()  Howdoesit
(H)  Stalc ooe cause o i
(iiy How (3 marks)
(%)  Blood pressuse ing 35 aflen written a8 = ratio 'E'inmmﬂg.

e end significance of each of the numbers A and B,
o exnmple of a DP reading for o healthy (non-hypertensive) person
nn example of the BP reading for a lilgh blood or hypertentive person.

¢ one precaution [ control of high blood presure, {7 marks)
] nssesring radintion damnga lo human beings, the quality factor of ulpha particles is
wen g 20,
)] Bxplaln what quality factor means, wnd how it afTects the radintion dose equivalent
which a person receives,

{if}  Eaplain why alpha radintion from smal] pasticles of mdisirotope which has been
inhinled by a person Iy considered 10 be partioulasly dangerous while alpha radiation
from an external source ix consldored leas hazandous. (5 marks)

OTRU/ AP W APLET TTRD/ FHVIICY 1/ WMOCK MS Page ol G

for more past questions and solutions download kawlo applications or visit http://www.gcerevision.com





