
: (a) (ti) Pll ,H\' r1 ,,, hied \\1th 1hr l, ,lln,,111~ 

\ llll'ltr I 11lr 

• 

• 

•\ ~ndc cdgr rn1~l'd ~ 01111 ,1h11q · rla· hrntl, 

( )11r I OOg IIHI." 

SP111r 1hrl'ad 

• Soml' l1qu i<l 111 a hcakl'r lahckd I 

• Tissue paper 

Proceed as follows: 

(ii) 13ala.ncc the metre rule 0 11 lhe knife edge and fl',ord thl· rl·;,d,ng JI ih,~ p<llnt. 

Balance point: .. ... .. .. ... .. . _$.t> • '. _b · .±. · 0 : ~ --. ,m I \brk 

(For the rest of the experiment the knife edge must be plan•u a1 thi~ point) 

(iii)Set up the apparatus as shown in the fi gure belo" . 

X D 10cm 

i· 

100g mass 
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. I osition of the support can be 
l 1~r thl· tlm·ad pr,n 1JcJ tll hong the ma!-:-e. such that L i c P 

11d_1u~ll·J 

. . . f th I 00g mass. ote the 
rlw t>a.luncl· Pl'lnt ,~ maintained b\' adjusting the pos1uon ° c 

· h . K is fully submerged in 
Jistance \ anJ I) ,lrt· llll' :ts urt·d from till· knik edge.and t c mass · 

the ' "'ll'r. 

Measure mas~ K .... .. ..... ~ : .. <? ~ ...................... kg 

x= ................... P·I~ * o•o, m ············· ,,,,.. ,,,,, ..... .. ... .......... .. . 

D= · .. · .. · · ...... · · · · .. ~ .~ 'f I .... . 1 .. o. ·.O.\ ..... .... .. .... m 

I mark 

I mark 

I mark 

Apply the principks of nwments to determine the "eight W1of K mass in water and 

hence detemline and hence determine the the uptrust win water. 

··········· ····················· ··········· ···· ······· ········ ······ ······· ·· ·········· ······· ··· ········ 

........... ~ . ~. ·'·. ~. ~ .. t .. . ?. ... ~ .. , .. x .. ~ .. ~. ~. J .......... ... .... .... ... ... ... ...... .... . 

····················· ········ · ···························· ················· ·················•············ 

.. ........................... ....... . ttY. ., .. . '2 .... o.. ~. lf.'f. rY ... · .................................. . 

······ ······· ·· ·· ········· ·························· ··························· ····· ··············· ········· 

•····· · ···· ·· ···· ···············•··········•···· •··•····· •·· ······ · ········ ·········•········• ········· ·· ··· 

0" ~4,..i 
W1 ..... .......................................................... 1 mark 

u __ ............. . a.•.S..~.~.·.tN. .... :?. .. 0. .. ~.o.~N ........... 1 mark 

Remove the K mass from the water and dry it using the tissue paper . 

(iii) Replace the beaker W "i th the one \\'ith the one labeled L no\\ keeping t.he metre 

rule at ame equilibrium with the K ma· full~ ubmerged in liquid L maintain the 

distance D record the ,·alue of the distance X . s shown in the figure below. 

QiJ 
X 

s ,, C aaw• • • ' iQC'.IV) . 

100g mas 
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Paper 3 

instructions to Candidates 

❖ Trrire your numt! and index number in rhe pace provided ubuve 
❖ ign and ll'rire rht! dart! of rhe t!.wminmion paper 
❖ .1 ns,1 a ALL rhe qu rio11s i11 rh paces prm'ided in the question paper. 
❖ .1 LL 11·orhng .\/CST bt> /early shoirn where 11t!cessary 
❖ .\farht!mari al rabies and sifrnr elecrro11ic calculators may be used. 
❖ Candidares should check rhe paper ro ascen ain rhat all the pages are printed as 

indicared and rhar no questions are missing. 
❖ Take densiry of warer lg 'cm3

. 



l 1111 urc· 1ir111·i1fril witlr : 

I llln1l'tl'r ,cak \ ll',1, t.111-·r \\I ll. 1111•111\tn 1111 1111 

:\ \ 11\tll\l'll' I 

l I . • ·1 le dip at om: en<l nur l·o11n..:c t1 11g "1r..: ~. on..: "1t 1 a crm:out 

Procf!etl 11, follott ·, :-

(a) S1.:t up th..: c1rcu1t a:-. ,n th..: r,l!url' hd o" a11J dctcnn111 L'. thl.'. total d cctromotivc force 1-. , 

of the CL'. lb 

I I 1------' 

l:lec1romo1ivc f'urct' , of tht' ce lls J _- D :;1 .0.'. i .... .................. Volts. 

I Mark 

(b) Sci up the cin.:u11 showll in the tigur..: bdu\\ . connect the wire with clip on the 

mounted wire at a length (L) of l 0cm from the ..:nd marked A. Record the voltmete;:r 

reading in the ta hie provided in part (c) belO\>. : 

Resistance wire 

( c) Repeat the procedure in (b) above for the following values of length L: 20cm, 

30cm, 40cm, 50cm, and 60cm and complete the table below: S marks 

2 



~y\( 
.l. 

''"" ~ I r°I'\ ~ . ~o..cl .. 
I ( Ull) \ ( \ 1111-..1 \ ' ( \ 11 11 , ) 

\ 

~ ~ -i I \ 
I !l ,. 7 I· 3 I· ~ 
_ () "~, O·~ ~-'3 
0 

~· '! O·r .3 ·3 r-
40 

~ -5 O · .S ~ $"· 0 t- - -- . 
50 ~ ,I, O· 'f b·f. r- - --~ 
60 ~,.., ~ - ~ '7 ·0 L l 

~·~ Vt 

(d) Plot a graph or - 1 
-

I: -1 · 
,1ga1m1 L( Clll ) Oil thl' gml rrll\ 1JL·J 

( ~111~ '> ) 

~ t ~: ,~ . t"" - · I • .. 4-1 • l- I I I t t I •. I- I ~ I 

•-.- • ' ~l > l I f f 1 f j t I 
'--- • 1-t t • -4+ I I • J • • • • t ·t • I t...., ••~1++°1~+H+H-l-ti+tt-t1 rL= --i· I:!-.- ~ J ·• l •1 ' - ' J ': ~ ff •tl • r -:r 1 
~ • l , 1 , 

1 
ltti u~~ ~ 1 I l : ~t; t l I I 

.m,-4- +.. f-i ij++r •i-t+ · i l•f,
1

r j, 1 1~+-! 1+-~~ fl 
I i H+ f:4 h T I r t14 , T' -1 . n ~ t , , I 1 , , r,+r I. 1-H •r-l ' I • I . • r • • I 

I• 

.l'"::! " +- ' . I • • • ' j I I I • ! I 
i... • ..; :..i • . • r I I • I I ' ~ -, t l • • ' • I I ' I I I 

-'! 
-I 

~ 

1, ~ .I. ' 1+ ., •! -~l 'lj' ''1 I 11, 
1 ir u1 , t 1 1- I 11 r ,_.1), 1 , 

1
· 1 l! 

f-+- rt .., -, ~ I ~ t I /- j ~ n 1 1--,.., i-;. H-++-'~H-+-H++++++++tt-f-tt-ttt1 
• ~ • I I I ' " ' . I ' I I 

I• 

t i• H .,...1 I 1 : i I 
r 1- • r l~. l++-+-1++-i+++t· I I t 

.... ,, • I 1:::1 •. tt rT -. l ' I ' + • I I • ~. ~ ~ p_l ':tli+ t I ~ . [ I I + l . I l 
~ . 

. -~ 
t ~ -

. . ~ . 
, µ - A 

,a 
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I , .. 

•~ l • • • ~ 
, I•. • j, 
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······ ·········. ··· ·· ···· · .. . 

(I) Gi\C'. ll th l' equation K =_I·_ - K L 
: E - I' I 

... Dc1c,: eth'. ,aluc.sof K, andK, ······· · /4 ..................... (}mks) ✓ 

·· ..... ·E-"···~· ... ~' ··~ ···~ ·~ ·~ ·············~ · , ···7. .. 1~~(~.~ 
. ····· ····· ··· ··· ·· · ··· ········ · · J.i'.~ -=> j I ;,+o..Uf• ~ 
··•········•• · · ·········· ···················· ··· ······ ········· ······ ········· ·· ·· ·· ···· ···· ······· 

K , .. ................. . . . ........ .. .......... K2 ......... . ...... .. ......... ..... .............. ... . 

(g) Given that 4K2r = 10. Detennine the value of r . And state its significance. 

(3 mks) 

······· •·· ·········~··~ ···· ·~ ···· .. ··· ··· ,i ·· ·· ···· ··i··~·· ··~··· ······ ··· . 
. . . . . . . . . . . . . . . . . . . . . . . . . ~ .... 't~· ... ..................... ~ .... ce ~~~ .... 1.-;-(d) 
.. .. .......................... ..... ........... .... .... .. .... Ct~ .. ..... J~1t .. M~ 
....................... .... ................ ... .... .... .. .. . ~ ... . CJ ...... lk. .. X~.~~ 1i 

~'j ,~ (f) . 
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• 

• 

• 

,\ llll"l ll· 111 k 

·\ k111k cdi;.l· r.11 ~cd 20cm aho c lhc hl:nch 

Onl' l( H l)c! ma',\ 

S1,mt· thrl.'ad 

Suml· \\:ttl'r 111 a bcakl'r l:1helled W 

• Some l1qu1d 111 ;1 hcakc1 lahL:k·d I. 

• Tissue paper 

Proceed as folhm s 

(ii) Balance the mctrc rule on the knife edge and record the reading at thi~ point. 

Balance point · . .......... . $.t>.'. .~ ... ! .. O.:.S":" ..... ......... cm. I 'vlark 

(For the rest of the experiment the knife edge must be placed at this point) 

(iii)Set up the apparatus a-. hown in the figure below. 

X D 

' 
IOOg mass 

10cm 

• )(uc :z. 't 

~~""' 5'b(1·~ 
'/~..,._- K 

5 

• 



L',c till' llm:ad J1 l°l l\ 1J l·J 111 hang llll· ina,,l., , uch ihal lltl· 1111., 111011 ul 1he ..,upporl can he 

ad1u~1l·d 

f hl· 1'abnl'\: µu,111 1s 111a1n1a111cd by ad iu~1111g 1hc pos1t1n11 nl the I OOg tnn'>,;.Notc.: the 

d1:-.1:11Ke \. and I) arc n1l·asurl·d from the k1111l' l'd !,!l' and the ma~~ K is l'ully suhmcrgcd in 

the \\ alcr 

Measure ma~s K ........ ~ .. · .~ ~ .. .. ... . . .kg mark 

X= .................. 9.:.1.~ ... :t. .o ~~ .\. .... Ill mark 

I)=- . .. .. .. ... . ~ '. 't I . :t. 0 . 0 . \ . . . . .. .. . 11 l I mark 

Appl y the princip il.'S or momcnh lo dcll.'rm1nl.' the \\ l'ighl \V ,or K ma~~ in water and 

hcnct· determine and hence determine 1hc 1he uplrust Uw in water 

········· .... ········ ·········· ········ ············ ······················· ·········· .............. . 

t) ' 1 ~ X.J ... ~. ~. 1 .. X .. ~ ' ~ .. }. ··········· ......... . 

············· .............. . 

... ········ · ········· ....... ...... . .v.J..,. .. 2 ... ~ . ~ . 4.'-f !.'! ... · ........ .... ..................... .. 
······· ····· ······ · · · ··· .. . ············. · · ············································· ·· ···· ···· ·· ·· ..... , 

······· .... ··•·· ··· · ·· · ······ ' . .......... .. ···· ····· 

o-- '-P4,-J 
W 1 •••••.• •• •••••••••••••••••••• • •••••••••••••••.••.•••• •• ••• •• .. I mark 

U,. ............. . Q .•.£-::.~.•.":f-1 .. .. ".'?.: .. q .. ~ 9~.N. .. ......... I mark 

Rerno\.e the K rna,;s from 1hc water and dry it using the tissue paper . 

(iii ) Replace the beaker W v.ith the one with the one labded L now keeping the metre 

rule at same equilibrium with the.: K mass fully submerged in li4uid L maintain the 

distance D record the value or the distance X As shown in the figure below. 

• '!' 
X 

I OOg mass 

l> 
~- aw ... ezz ,e z 

i O C.IY) 
·• ,. _kzzs;e;4 

Solid K~liquid 
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, t !,\ ) ,1 11 ll r1' flr111·i,/1 •,/ 11 •itl, ti,,• /11fl111 1'/11~ 11/lflllfll(II\ 

\ \ ,IIHlk 

\ k11 , l1t ddl'1 

t\ l ' ttll\ \"\ il' l l '-

1\ ' \.' I \.'l'll 

t\ l ll\.' I IL' ruk 

t\11 Ph1ect 

Proaed a., .fiilloll'.\ : 

\ 1~ini;. an \lhkc t 111li111t) ll llh1de the mom, locu, ih 11 nagc on the '><-rccn rrovi<le<l . 

The imai;.\.· ~h\luld he as ~harr "" po,s ihk an<l invcrtl:<l . M<.:i.L'> Ure the d,.,tance from 

the kns to the :,,crcen h cm. R1: rcat the <.amc f'or th ree other value.:, of h. Rccr,rd 

)'llur n:sults an<l then calculate the average value o f the three resul ts, Hem. 

Fi rst reading or d 1 ............ J~.'. .?. .. . ............................... ...... .. 
Second rcadi ngol' d2 ....... .. ~'L.i .. ......................................... .. 
Thinl n.:ad ing of d 1 ...... .. . . .. _\\) '. .? ...................... .. .... ........ .. ... .. . .. 
The average \'alue or (D) .............. ~ -~ .. <!\.•.'9. ~-] .. ~ '. ..... ...... (1 mk; 

Arrange the candle flame, the lens, and the :-.crccn a'i shown in the diagram below: 

Lens 

Candle flame 

Lens holder 

J..---- U --------- V 
b) i) For particular value of u, adjust the position of the screen until a sharp image 

appears on the screen. Measure distance V cm. Repeat the experiment for each of 

Screen 

the other values of u, and enter the results in the table below: (3mks) 

8 
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