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SECTION A:

l. a) Define r.he following terms as applied to osciilatory motion'
i

1.

ii.

l\n-rplitt"ide

Pcrrod t

(0 l nrk)

(01mk)

(02mks)

(06mks)

(01mk)

i-l) SLate four char-acteristics of sirnpie harmonic molion

cj h rrass, M is sursilet-rc1ed frotn a rigid support by a string of iengrh' /' 'lh*

ltir-SS is pr-rlleci a sicle so thllr the string makes an arngle, 0 u'ir;h [he verticaii

i rlrci thc11 t'clea.secl.

i) Shor^,, that the mass exec'ute simple harmonic motion u'ith a period,

1'= 2n (05mks)

(02mks)ii) Explain whY this mitss

cl) A piston in a cat- etrgine performs a simple harrnouic motion of frequeilcl/

12.SJlz. lf tlre mas-s of the pistoir is 0.5Okg and its arnplitude of vibration is

;i5l'n,1, i'inri the rnaxitrr,lt:t force on r.he pislton (3n1;s)

t:) Dcs,,ti-ibe Lt1 exller-intr:p1 to cletermine the acceleralion ciue t.c'' eravitr" 3

i

coiltes to ar sto;: after a st'rort limc'

risingaspli-a1si:ringofkn<'rt'r'rlforceconstailt'

'2. n) Define viscositY of'a fluid

b) (i) Derive an expression for lerminal velocity attained by a sphere of

clcnsity d, and radius, a iailihg through a fluid of density p and coeflicient. of

viscosity t3.

ii) Explain the variation of viscosity of a liquid with temperature (02mks)

c) i) State the laws ol solid friction (02mks)

ii) With the aid ot'a well labe1ec1 diagram, describe an experiment to

cletermine the coefficienr- ol kinetic functiotr between two surfaces' (0Srnks)
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It 300 to the horizonteil' 1f ti.rtr

e,li ,rr body siiclcs clou'ri a rough plane inclinecl i

c'cfficicttt o1'kirrei.ic fricti.rl be.r'r'een ttre tlocly anrl tire p1a.e is 0'4' firrri

[1re l'elor:i1-r' aflt]t' i1 iras trar-"r:iied 6m along the plane

.r r,i)l'lrlinc greri'i',eitionai polential ilt a poin 
- --- .-.-,-r1r 

(01.nrr)

1l;iilDescribetilcencrg\'changestlral-occluraijaSpace-CrL]ltfails.").:.:l:..

iirtr carrlil 
"r'c11 

aru'aY it-clm the t:arth's atmosphere ' 
(05m1<sl

ri)Calcr-il.atetjleminimume}-}erD'y_requirecltoprojectaSpacecraftofmass

"2.(j x l0t,kg iror.n rlle surlace of t-htr earth so that it escapes con-rpletely from

(04mks)

lhe ir-ri-lr-.ience cli' l-ht-: eilrth's gravltatronal iield'

li(i,rr'lii.i:',t;ft.ll":riirlh=6t100krn'Mnssoftheeartlt=b'0x102"kg)

: Slale Ne-:r,illt)rr's iarr,cll grar,l|a1'lon arrcl give t'}re tlni.Ls of t-he gravitaliorr:ri

(02r11<s)

constant-.^-..l.netheutriversalgravitationell
ii. I3rietly describe an expel:imenr to determt

(O6rn1'-s)

ctlnst'anl'

ir llxplcrin "r"hv 
titc moon ilais no atmosphere

u1t'ti1r)Delirte\,orrlrg,snroclLtlu:sanc]strainoianelasticlnaterial

ii)Deriveanexpressiot-rlortheenergvstoredperurrilr,,olume

ri'irc in ternts of Youtng's rllQcluluts 'itl11 stralin'

ll]i)esc:ri}'lcatrexperi]l-Lf-]}.11.-rvl|lrtl'reaidol.aiabeleddiagrarn,

lhciclailons}rl.pbe1-rr,cerl.iensileStressarldterrsiiestr.ain

l-i'ct1ltcncr ttl'256112' r'r"hetl iliuckeci'

r) C.illi:r-riirtt llre varh-ie ol rire lerisloll rn the tvirt'

ii) Ceiicr-ilnt'r: the energ\I srored pcr unit- volumc rn the stret-ched

t:lAsteel.,vireinaguritar.hasaiel-rgthof0'T5mandnrassperr-init-lengthtli

S.0xl0akgmi.ltslet-tsronisacljr.rsteclsothatitr,ibratesatafirnd.alrrental

(02mks)

(02mks)

of a stretched

(03mks)

to investigate

of a steai wire

(07nrks)

(03mks)

wire if it has

(02rnks)

a cross-sectional area 1'O x 10-7m2

iii) The wire snaps at one of the bridges'

wire arrd hence eslimate the initial speed

Irilcl r:i-ie to|al energv stored in i'iitr

o,f tfre rn'ire. (Young's *"Ot,torrrrrrr,

steel : '2.o x 10 "Pa)
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SECTION B:

.-r ;,i (i) Deline thertrial radiation

iii De scribe hou' infra-red racliations can be detected

b) l1 iirpiarin the lnecirrrt-tisnr ol hetrl t'ranster in insulators

iilt)e:;cribehou'thethermaiccnductirrityofrubbercanbe

t 6. a) (i) Define the terrn sPecilic

units.

irlportanr lor solids and licluids?

ir) Expllrln ro'h,v the t.empcl-ature of a liquid does not change

(01mk)

(4mks)

(03mks)

determined
(07mks)

constant

but less

(04mks)

when the liquid

(02mks)

to steam at. a telriperatLlre of i000C

densit-v of steam is 0'S8kgrrr'3 and the

u,ater 1s 2.Il x 1O6.J }<g- ] . Calculate tf tr

:,rj A r:ri^ cirop o1' urerss rn ial1s to tire grou*d at its terminai veiocit' V' 'i-ii"'

specilic heat capacity of u'ater is c ar-id the acceleratiot] of free fa11 rs g'

Given tltar- 25oh of the energ-v is retained when it strikes the grout-rd'

clei.ir,eanexpresstc;nfort-hc,temperatureriseoftheraindrop.

tl)Ari,,cl]ltrggeclCoppert-larhavingaunilormCross-Sectionalareaol2.0,r
.10 ,+r:r:r2 is heertecl at one e lrd anrl is cooled bv a flor'i' of u'ater at the crlhcr

errrl.Ttretempera'tLlregraclientalongthebaris2.1lr.cm-irr,henthefale
of r,r,ater llou, is 1.0gs 1., I{ the heat taken Llp by thc water raises ii:'s

temperatl,lrebr,.+.0K,calculatelhethermalconclr'rctivityofCOppi]r
(spcc'it'icheAtcallacit-vo|u'ateris4'2KJkg-iKr(0-3rnks)

heat capacitv, i.ntet'nal et-lergy- ancl state lheir

(03rnks;)

iir)Whvistheclisti.nctionbelweerrspecilictieatcapacitvai
i)rcrssLlre and t.hat art constant voLume important for gases'

,:, ht':rl,{'l

ci Olre ktiogr;rm o1 i'r'alcl- is eonverted

' :f 1'0 x I OsPar" Ii thertrd a Pre sst-lre (

spr:cific iatent tieat ol' r';.rporizat-ion of

t "'^-11 tlore
r ) t'xte rllai \\' tr I

iii Lntcl-na1 t-nerg1'

aj trxpiain u'h]' thc spec:ific latent he at of fusion and specrfic latent

(04mks;)

(03t:'rl..s)

heat ot

(04r"nks1
F--
I

?

are di.fferent.

?age 4
:rapoilzation of a substa4c.e a-[ tha,,.Safpp- pfqq.$qlq
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(02mks)

place 
,i

(02rn1<s)

(iii) Dxplerin u,h-\,1he perssage ol sound waves through air is considered as; an

acliabatic process. (03m1<s)

h) A fixed rtalss of au iclr,-ai g:rs u'hose ialio Cp: Cv is 5:3 has a temperature

tti')'it)C,r'olr-ime oi6.4 x .10:rn3 erno pressr-rre 2431'lm'2' It r-rndergoes a

'r-i:.r,ersib1e aciLal:atic- c)ornpressiot-t to a volume of 2'./ x 10-2m3' The gas is

'ihen expaindecr lsoiilel'Illall1' to the t''riginal r'olume'

i) Shorx,, an indicator diagram it-t the above process

ii; Calculatc lhe pressure at thc end of the compression

c) (i) What is rneant by 1[s t-hermometric property?

(iii List four thermotnetric properties which are used in

(01mk)

iii) The resistance ol'a thermistor over a iimitecl range of temperature is

('
given b-v the equation; n = z-j,.l: ' 

n'here C is a conslant and T is the

absoiute temperatut'c. 'l: 3itil(' (05mks1

iit Distinguish bet\r,eerr isothermal and acliabatic changes

State the condition under u,hich an adiabatic change can take

a) (i) What is mearll $-1r 1151ss oefect?

ii) Sketch a grapLr sholt'it-tg l-iou' brncling

nutriber ancl explair-L its main feat-ures

iii) Fincl rhe binding energy per nucleon

1n.iss of 1 Proton = l'0O78z5ut

nr:.lss ol' i lrer,ttron : 1 .0OUo65t-L

SECTION C

(02mks)

(O3mks)

(01rak)

thermometry

lOl nr1.''(L/ Lrllr\l

varies u'ith mdiss

(03nrks)

(03rnksi

er-Ierg),' per nucieon

.,t 56 Fe siven thar-- 26

[1rr : 931 MeV]

It-rEarc.5Eryg
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I

,'-i."t-t-i DY nu

Y/'nL:re: e is elecrronic change

1rt't-lr.itrir irr o[ 1'rei: spel('t'

m is mass of alPha Particle

v is initial speed clf ttre alpha particle

ii) In a heerd-on coilision betrveen an alpha particle and a

i.r-,inir-nuni clistance of approach is 5 r 1o 1am' caiculate

partlcrlc (in MeV)'

iAiornir-- nllmber of

c) \Vith lhe aicl

ir) (i) Shorv thart rvhen'

r.lt,lTll(' nUtttbt'r Z' tjrlt

1.

ii,

an aiPlra Particle

c:losest distance

gold = 79),

of a diagram, txPlain hou' an

collldes head - on
r -^ rl

ol aPProach to tn.:

rvith an atom of

nucleus, X' i'*'
i: i :

(4mks)

golcl nucler.ls, ti-l.e

. -r 11-^ alplrathe et.rergY ttl LI,L

(03m1<s)

ionization ch'amber works'

[0trmt<s]

'-,).(iilDeiincthefollou'ingtermsasusedinphot'oelectricemission
'lhl e sl'rold fi'ec1u c n cY

A photon

(0 i mk)

(0 i rnkl

(02mks1

(04mks)

(01-lmks)

14kr'"

produced,

(03mks)

b) Describc an cxperin-rent vott u'ouid use to cletermine Plank's conslant' h'

(05mks)

x 10 sWm 2 falls on a

function 1'9eV' If B0%

tlte,

ej Lrgtr'; of r"'ave lengthL 6'0 x 1O2rrra and intensifi'' 1

r:hoio-sensitrve suriacc oi alea 2'0cm2 2n{ u'ork

ul-i,tri: photons criil ctlllse e Iectron emission' frnd

i. Phoion energ'v lor this iight

ii. Pl-rotofi curret-tt ttrat resuits

alf i; Explain ho"r' lhe line spectra in an x-ralr tube is prodr-iced

ii)trlecrronsinanx-ra\tubeerreacceleraledr'hroughapdol
Cak:r-tlart:themitrirnum\\relvelengthofthrex-ravsthat'canbe

on Board' 2017
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10 a) Shor',' that 1-he rota'l energ'v ol an electron in an orbit is given b.v

il

-J----

z

BIII, r'

i
(0:tr-i t<:r t

of a certain

be emitted bY

(03nrks)

the radialion

(01rnk)

(0 irni<)

levels shorvn in ligure 1 below are of atl atom

b) 'lhe energY

cir:rnent X'

,.=4

il=.1

- =)Ii

OeV

-1 eV

-3 eV

- 10eV

i What is the

K?

ir. What region ol the electromagnetic

emitt'ed in (i) above?

ri iij What are Posirive tttY*?;

- - ^ .1 ol5' f11.rille
f ii) Dtscribe an cxpe rrlllellL \'u ut

Fig 1

shortest 1vQ\ze length of radiation that can

spectrLlm c1o You lind

the specific charge of positivc ra)'s'

(05mks)

:j) Ari oil or.op r:t lr-i..rss 3.25 x 1015kg falis vertica111, u,ith uniform velocit'v

betu,eerrttl,O.,,erticalpar;Lllelplaleslvhichare2"0cmapart.Whenap.d,,i

1000v is appiiecl betu,een rhe plates, rhe clrop rnoves tor'r'ards the negati''"'

plate, lts path being rnciined at 450 to the verticai'

1. Explain rvhy the vertical component ol the velocitv remains
(0 l rni<)

gnchangt'd (04mks)

ii. C;ilculate lilc i-:naLr;ge orr |hc clrop'

6=n'.**, llegion 1 oir-rt

END
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