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INSTRUCTIONS TO THE CANDIDATES:

Write your name and index nwmber in the spaces provided above
This paper consists of two sections A and B.

Answer all questions in section A and B in the spaces provided.
All working rmust be clearly shown in the spaces provided.
Mathematical tables and electronic calculators may be used.

Take h = 6.64 x 10”%s

M.=9.1x 107! Kg,
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SECTION QUESTION MAXIMUM SCORE CANDIDATE’S SCORE
A | 1-16 25
B ‘ 17 _ 12
18 10
15~ 14
20 12
. 21 7
R - TOTAL 80
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SECTION A (25 marks)

Answer all questions in _;ﬂys section _in the spaces growded

1. Figurel shows an object AB placed in front of a pm—hole camera. Usmg aray a:l‘agram, show how '_ | ;‘ L

thelmagexsformedonthescreen i . LR g

Pinhole _ S _ o

X

9, Statethecondmonsnec 4 for a wave incident on a slit to be dxﬂ‘?racted. - - (2mrks)

B L L L L R T T R P P
T -

o“‘-«¢“---ao¢-.n ----- 6--.‘-" ------- Vs9mmemmarmeasrsaen AR ey somremanes .---o------n-.n-o--vq

3. Figure Zn:presents a transformer connected to-an Ac source'and 2 res1stor R.

. {A) - . A

| . Circruit P ‘ ’ Circuit Q
a). Comparc the ranos 0 and ~ where I,, and Ig arethe currents ﬂowmg throughthe cxrcmtsP and Q o
respecuvely whﬁe Vp and VQ are the potential dxfferences across the c1rcu1ts P ande mspectlvely gy
(lmrk)

— -

csmevesrnenn tuenesoesrevmssssenssuasur savanase sseressven Gaseessosuubansssssenatsiseann sesvesnsesansneve ..--.....u....’.....

Feml i _
............ 3 .._..'.'_._‘.-v--.'-..-'---u.'..‘...._....‘....-.,................-..-..--.-e._-.».........-..-_.n--’o--...-_.---.---o’---é-db...= A
esssevesnanssentbannane sennee deevssnncesvasosnesceovren sersvensacan ssesenes veamseanosno s messssmnsssivsranrsessbusnbagrrnes "
.--...-........_.ag..‘h..‘.,'..--.\.n.-...-.‘. ........................ ;'..---....\.----.o..._-....'-..'..c.--»,._-'.‘..'A@;,-,,-...-_........g---
-'..-o—“oﬁwﬁom.uu--iuw-i.td'l ....... seesanrrrrasaseeny ..-........-.-.p.-....-..---‘.-.-..‘.---.._.-.- enssasessrnussoee

b) State fhe Won made in questlon 3 (a) above. :

invt-‘o‘ot'o!qlcaia..'tpn.lnlln"l.-.-o'-.o--.--o.n--;‘—onmiulqol--o"---olb-lln.oncv..-.-..-b.--o

cesemsbivaneseney 0

% . Physicspapertwo . Page2.




4. Figure 3 below shows a simple experiment using a permanent magnet and two metal bars Xand Y

put closer the iron fillings.
: :
g ‘ . " .
N : v -—
- » Y~ | X
X > & Y §;:':§=':i :'f:, RO
Wity it b).After attraction
a).During attraction
State with a reason which bar is made from a soft magnetic material. (2mrks)
5. State one difference between a chemical reaction and radioactivity. (1mrk)
. 6. Figure 4showsa Zener diode connected in a circuit in series with a bulb.
s / o s2 -
S Bulb
| l
A
1t is observed that the bulb lights when both switches S; and Szare closed. State and explain the
- (2mrks)

observation made on the bulb when Sy is closed‘a_nd S, is open.

)
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-.--a.-o.-.o---r-o.--o-o-ooo---.-.n.ovoo..-;..-o---ot-o-.-c.-p-.-.o.--o---.n..‘o.-----o--.ou. -------------------------------

; 7. Statetheadvantage of generatmganAc supply ratherthan DC voltage supplymapower station. -
~{(1mrk)
' 8. F:gureS showsaforce onaconductor carrymg current when placedmamagneuc ﬁeld.
, o : Currentoutofpaper
R ' .' L
g _ Figure 5
State the polarities R and T. L
L o i
9. What is the purpose of a fuse in domestic wiring system? - (1mrk)
10. ThepmodofawavelsTseconds Itswavelengthxslmetres Showthatv=ﬂ.wherevxsthe
speedoﬁthewaveandfmthcﬁ-equency _ _ : S (2mrks)

R Indem:nmgﬂwdepthofanocean,anechosounderproducmgultrasomc sotmdlsused.GM
oncreasonwhy’thxssoundmpre{en-ed. C Y (mik)

$eervavrssssnnms co-b..oq L YTy AR LY TPy R

L T




e o

14. A ray of light incident on the surface of a glass prism is observed as represented in the
— R —— g b
} Colours of the spettrum
White Light I
Figure(i.
B:qalam this observation. ' (Zmrks)
sgure 7 shows how a distant object is focused in defective eye.
Parallel Rays (
. -Figure 7
a).State the nature of effect. (1mrk)
“b). Suggest a smtable lens to correct the defect. (1mik)
: 15. One of the 1sotopes of Uranium has a half life of 576 hours.
mass of

a) COmplctpthetablc below to0 showhow the mass varies with time from the initial

. _3#560 s ‘--69'120.- .
b) Explain why the-mass of thp isotope wxllnot eventuallymduce to zero R (-Im‘rk')*'f SR

....................................................................

--~‘..n."‘-..--..'--.....-i- ................

---------------------------------------
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o " SECTION B (55Marks)
’ ’ AnswerALL the questions in this section in the spaces provided
16 a).The followmg nuclear rcactxon is part of radioactive series.

210, 210 r . 210 ’rp.

i).»Nifne-theradiaﬁcnsrcp_resentedbyrand“s. ' o - (2mrks) - -

's ki . ) ) 8 . L el e s Tan e e e

B T_ e . N . : . ‘ . . ' EI ,.;_—A'.. - .A,. . .:*_w:-.»-v.
ii). Dewrmmethcnumbers represented by x and y. 7 (2mrks)

.
-
e T T TR R T R DR TR Py secesen sesaas S A PP AE S appay S,
. - -
«sseases S R R Y S P T R Y T ssecessntsessessasancasnnn. sesebocssesesecee aen
7 "
SURPSPRIRIPIPRPEE ... IR [ PO P A P ST T T T - csesesscnnes ceseee

X

........ 0808 asEea s s iR et resse P o sl et e s isetesesN ANt R I iere iosetesessteretetesonlssitancesticstonttdsnassncsrctniosnsscnsnade
PR R R R R R R e R R TR PR PR SRRy YN wresvcsevessnsnans sassssasesasasscencsse seevesnen
00 ¢a0erINnNEssteeceenesernsretonsnsviortanenssesasennsnssensntosnsens searssececians

, b)F1guxe 8 showsthefeatures of a diffusion cloud chamber used for detecnng:admhons for
e rad:omuve som )

& Perspexli

' Trans-parent glass

IR Y R
.~ Source of light _.gg '|" |

_ iackvetvet chamber /, "
1) ma:e.me pmpeny_ox alco.

senssncnsive

' et ‘messoeresbngenncen
‘4‘4. LA R NN .“"--‘.. -w - -— .
ssstanve vaeae A R Dy P PRy P s ceeesiiginn

n) State the ﬁmctlon of the Perspex lid,

*PsprescciveerEressnaa :

(eessesye imssprasansavrnsennes
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| iii) Explain why the base velvet chamber is painted black. - (1mrk)
................ B R R L R R R T R AL E R R
Explain how the radiation from the radioactive source is detected in chamber (4mrks)
et e ee e eeteaeeseeeseeenteseeseseretsaseteatsetananariensan anenrans
'3 iv) Statebmadvantages of the cloud chamber overacharged gold leaf electroscope whenusedas
' detectorsofradlmons ' | ’ (2mrks) ;f?" L
17 a). Flgure 8 shows an object AB, placed in front of a convergmg mirror. C is the center of
cmvatm‘eofthemm’or_ Lo
) Inan‘expmmmt to‘de'berm;ne the local length of a convex lens, the correspondmg values of the
B obJect distance .':usf-." _,,,,fr;hemage dlstance v, both measu:ed from the optxcal oenter ofi;he lens were .
S bwned.The graphﬁelowshowstherelanonshpretwpenvandu. | - 1o




i) Using ﬂ}e&graph above and without using the lens formula, determine the value of the focal length
of the leg; . . ‘  (Boirks) -
i . : _

-
¢ 4 N
........-..-....o..----‘-.------.......-....................-.......-.. ............ saccsces sacans eensasscecsns escesbpbevers
tsesssecesuseserbravsensoseresoeasoenensoeTT wassussecsersnevscacy ceesnvunne .e .-....-.-.-..-.-..----.&.-..-..s-.-.a.-.,
.............o--.-.-----.o...-o.....o..-......-.-.....-..-‘u‘pi.u...... ......................... secesvarecse esecanae weomssseses
.....-.........-.-..-..---.--o.-.---.-...‘....-....-..........u.-.-.......-. .................... aasse

ii) A convgx mirror of focal len gth 10cm forms an image Scm from the mirror. By calculatlons,
" determine the position of the object as mwsured from the mirror. (3mrks) -

------- '---.-.oa--‘--..tu.o.oo.o..--uc.c.-a‘n-.--n---.-.-.-o-o...a--o-.o-o-ov.-n--nn.o--.a---.a.a.oco’-or’.lo'.oo-ooi-.—-‘-----
seesasasessessssessivassesieborosssratasnansoend

eeesessesassesescavese sy seanl eenenrence sesessssrreasasseny snssennr srensasens

cosssvsccassvosstlasssonessrnosranes Gesssssanconrnsessme esessen sasesvecsasessasrecnsonnees sasvesenses P YL X R L R A A

-.n...-.p..-no--..0-.5--1--—-_0.0 ----- ao...v..-......-...--.--.---...-....-.---------...g ..... esnssovesn .-..»ﬂb..’vlo--o....aor-i'

T Y E XX T R R R RS A ity eew .'..........n....-..-..o..-..n----.u..u-e"-u--.. YT YT

“18. a) State Ohm’s law.

(lmlk)

seesesesesiane . - es'y |

heedesestetesrisessnaasrerenarese R Y R R LLAR LR AL AL e vievsennvaesespassuresnsere
. . .

A R LR LA

sveessesannssasicans
...... ...--.....-.....-..........---....~.--..---.--.-.--..’.....-...-..

sesencssnsncance
---.oo'o"..u.l..h..llvlvl-.i-outl.....l.llo.o....'!.'..-.n.. voosn

b). Ad:yceﬁ%femeandanmtemalresxstanceofr:susedtodnveacurrent bt
~ resistors of res:stanceRand the values of = andRplétted onagraphmﬁgureQ
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Figure 9.
“e variables I and R are related by the equation -;‘- = g +Z
‘(D Using the graph in figure 9, determine the emf, E of the cell. (4mrks)

*erevtvsantnenane

------ ...-..-.-...-.--..-----c..........ac----..».-..--..-.-...-
-o-.-.--f'---c. ------------ L N I R I A PEresstatriae Geveresrerrrnsnns seeresnann LR N I
-----..-..-.--...-.-..?..}.1--.- ........................... ...... ...... L R e AR R T R
sesecenncnn R R R M R ve Shevvenssune LRy

Y e rreneretitartiethenttnanestseannss

R R LT T T Py R,

c). Fxgure 10 shows part of a ring main circujt connect_ed to hair drier salon heéter.

. Heater - [ji!!ﬂl

Fuse
/

’ \Drier's metal case

Page 9
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Figure 10. _ ‘
Identify by giving a reason the wire labeled c. SR - (2mrks)

............................................................................................................................

---------------

cscaces ceee .-.................................................................. “sne -

d). Two lamps marked 75W 250V and an electric heater marked 2KW 250V are used for a period of
10 hours. Calculate the total cost of using them for this period if electricity costs Khs.4.5 perkWh .

...........................................................................................................................
.............................................................................................
...................................................................................

....................................................................................

/
sasen .---..-.---.u--.-.-o...---.-.-.---.----.o-.-----.----uu--.----. vessacsne

L Ry

19. a) State one property of X ~ rays that is not exhibited by visible light. = - - (1mrk)

......................................................................................

M L Ty P ssne -.-..-.---no----.-....-.-.....-..-............---..-.-.-.---- ..

1 shows the features of an X- ray tube.

¥
——0 ol

High p.d ' _Torget

b).Figure 1
s Vacuum

Filament

. Supply ,J:i: < ===__, Oilin and out

Cathode /

-Filament Xx-rays -COppeEanéde ’ St

---------------
..............................................
----------

.....................
..........................
.........................
.....

R L LT N
. .-.n.---...--..o.---...-..-.-u.n...--.-n. o

ii). What is the effect on the wavelength of the X- rays produced when




* ,_ a) P.d across the tube is de;:reased. : | R “Omek)

..-.---....-...‘..--.-.-.-.g.‘-.--..—.'--no.o...-.

sessestcsscarssrtaransenaane AR AL I L ILT T T A P

b) The number qf electronshltﬁng the métal ';arget isincreased. - = - A (lxhrk) .

B R . “eovas B . o
s esana Coes e e D e R R S S T
Tersaneens Seasscncuens Prsenreascsttettinnas -

vecsevrtsnransos AR N R LT T T T cessen “srscvenns M R O N Y .
.-.-..-...................-.....-.n---.---..--.-.....-o..u-..-..-....... ....... e T L 2 T T Y
.......m........-....--.---..-.-...-----...--...w..........,.-.... ...... secena e O O N

N

state with a reason the property of molybdenum that makes it suitable as a target. (2mrks)

.xwt-.v.'-"...b-.tll.b.“ll.'...l'-.t.ll--'vc.tc..-.v-...n--..»..a.--.'Q-l-!"lPl-'l..’.‘t.......‘--ll-‘..‘..‘.‘0.-0-6-.-l-.
.-.«-.m.,...a.-o.-...-..----o---'---,n.--.--.-.....-....‘.....-...........------o.-.-.-..--..--..---.--.-...-..........--.g-.
.u-..-......-.-..o..--..‘-.e...--..---.a-......-.-.....-........--...-....-..--..‘..---.-..--.;o--..---..-.-.-‘..-o----..-..-..

R e R O LRy R Y R RS
v R B e

.1.-.01-n.-«--.totb.:-.o-"o--#-----nl.--.n-~~.. ..... R L T Y T TP PR P S P, Prsnnrsesracan D L T P P R

v). Explain how seﬁ X —rays are produced in this X ~ ray tube. (2mrks)

D R R X YT PPN Seesssectticerrestsaaneenenrraverarnanann u-.n-...--.'..---...'---.ﬂ-u—-lo---n--u-.----.o.o.o.-.-o‘l-----o.....¢¢.'2-'o vwssrea

c) Caluﬂate the maxnnum veloc1ty of eiectrons that would produce X- rays of ﬁ'equency 8.0x IO”Hz
} : ~_ if only 20% of the kmetxc energy is converted to Xrays. - . (3mrks)

...-...--..A‘..---.-.-.--v----o---po---n---o-n-.--.--......-.-.........---.n-------c---o---------s--.----..-------...--....
¢

i
|

i

] : .-.-.--.u--oon---'-n-~q‘h--‘oc.u-oo-o-v-~--a.--.--..-.-..-oc.._;-n-..;.»..-a--u-;--.0-.-.---n-oon--n--:-ol---r-;c-v----c.n.....-
i .

|

-..-‘.eQ.-ac-.--.‘...--..-..-.---.'..-...-...-.-.'.....-......-.-.........;-.-...--......-.....--,,......ag....._....-....-....
. g e

.
i : . - N v
! N ' . . 3 C . ¥ - LR Y
.y .-n...o.,--oo-----...o.---.:---o--n----.o---u.a-...-‘---.-...-......-..-.-.----o--.-----o-.----o.---_-o.-.o---...-.. . .
B . ) . T )
esesacocnisscnsann vencescsncine

’ s . . ceave 3 EET T TR Y wevosmenavan L T T T TN -
E R R R L R R R R R P SRR . >

21. a) Figure 12 shows a transverse stationary wave along a string
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1). Label the nodes and antinodes on the diagfam above. _ o . - (tmik)y o
if). If the distance between an anti-node and consecutive node is-1.0 x 10”m, determine the
wavelength of the statiqnary- wave. R (2mrks)

D R L N LT R R L N R T R Ty Kesmwnmoen “eeceessssnasnanmsesrarrrrane sesmnsenanse semmesavan “vevssesvecsevhenrasassrrannans

L A R A R I L R R R R T T T T T T Py

KR

e .
“‘....-...-._;‘..--4-.---.--------.-....--........--.-..........--.----.-.-...s.--......-.-...--o_‘-‘!c‘---....-.-.---v.oo».-.-

....... vesessnssensenunonenenesarrera

DR I R R L R R R R T TN D N R I L L L T T T I ey
...... AR A e L D T T T A g UV

b). Five successive wave frequency in a n’i:ple tank are observed to spread a distance of 6.4cm. If the
vibrator has a frequency of 8 Hz, determine the speed of the wave.  (2mrks) ...

....... ..............-...‘......................,..1.............................................».r..........................;
Cvsescacucsesacennacnna tetesreseiteceumueratraterreraanon tresesancssasas O L LT TP PP PP PR RN
seameswestassecessratsnanratsacensen sesesnreaans B TP D P TP P PP PP TP PP TR PP
D R R Y --.-‘....--.-........--.....--....-:‘4-o---’.--------..oo‘-'-
tevrrrsesnsen i ar e acncis N r s et aaualereseanrivtein st sarssbednnanererrererernn cosussesacsannen besensen resenss it LT L PP TP PP P

d). Figure 13 shows a transmitter producing both TV and radio waves. C

i, — . ) Home
/Transmrtter N " Hill o

.

Briefly explain why radio rec

Co

epti




