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• ff1llT wrr w :rrrr fr:r&r11 fF wit r1 rr, :c:,, Jt:J•f hi :1✓/.fr, 

1.1-ml/ frt& I 

Before /Je9inninq lo cu1s u 1er u <{Uesl10 1L, ,ts .,.,_;enrJ 

NurnlJe r rnus t be 1v n·tlPn . 

• Jff7-Jfk,w c6 efm if ffll fFTT I r:r;:r ::r ri)f 1 

!Jon 't fen ve blunk puye/ pnges ,n your an s uJer -hook. 

• Jrrr-:ft,01 ct Jffrrfrw ~ JRl ~ftc ~fl fimefl; 

Jiff.' Jffel~lfchrtljHI ( tf fffii" J/t7- M&J Jr/T ;, cfil't1 

Excc>pt <u1su ,er /Joo/..;, nu Pxt rn s heet tJJil/ IJe CJIIH?H. 

Write to the µo ,n t o nrl rlo no t s tn.ke the 1o r i ffe n 

Clrtsiuer . 

Candidates rnust iuri.te their Roll Num.be r on the 

question puper . 

• rjQI.// Jl~;ff w JrlT # it r;-4 lff5 '!jfflw m ff fit Jl:;;r_ '-1"3/ 

'f:'/ cf mft ~ eftw iG J Q(I~ Pl H'1sfrff q Wf '1ft ~ 

?<fM;1? ;:rt!~ Jf/41/11 

Heforf' uns,uenng tJ1e questio n , en .... 11rP thot you 

hnue /Je P.n s uppliPd tl 1e ,·orTP<'f and cor11plete 

q u e s t,<HI poper, no c lain1 in this regard, will be 

e nterta i n e d after examination. - - -
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( 3 ) 42c 
Hll//R/ Mr : 

( l ) mfl 1"'";f JfR?/lz/ It 
(ii) J/~";fr:{3{ ~ - ff' 18 Jf~7 fft 

(i ii) J/~7 1:._dfT 1 r; 1-1 J/W cf is/1({1 {l - \li) ''1§14(/ifV!( 
J[f17 mll/Mn g, JlriJch Jl~ry ct qf7 {~ 0rf7 1 
Jf/Wi/ ~ ft RWrtl/ Tr{?" jrfrf! t.f J#?· Jrf7" ci, 
1rrR/ 3rf7-Jf~-m rl 1?:t&rfl f:, 

(iu) Jf!/7 rilWT 2 it 1 o ~ Jr#r eyrtarl/ch J/!lry' cf rm, 
Jlr4ch J/~7 ? JTcliT W f , 

(u) Jl~::r H.lc2/I 11 ff 15 ffqj ey Jdlll/ J/~7 1 nen 
Jlri}q-; Jl?ry 3 JftliT W t, 

{ui) JI~;, Rlcl/1 16 ff 18 ffc/i eftif JrttJl/ JI~;,- ffe• ffe1T 

JtM::h J1~-;r s JlW CliT ~, 

( u ii) Jl~rfTT5f q WllT ~ ff c/if{ {i)cl,fr<! ~ ffe-1 rfP.lrfit 5 
JFh7 cfTf? ~ Jj~;:ff # .j{/rff{qj qlFf' Jl~!rf Fc/il:rr TTllf 

frt # Jl~;f/ q ff JI/%/ ~ ([cli fl Jl~rf' 0(1/ ~I 

( L 'iii} $fctJ&c! ( ~ J QWT/ ef/ Jlj'lfrt rf"tl l:1 J~lTcli t# 
CT(, HjJ/0/c/ill/ Hl?fut47° c/iT Jlzill/ filizrr ;:;rr Hi:hdl ffe-1 

General Instructions : 

4?8 

(r) All questions are compulsory. 

(ti} There are 18 ques tions u1 all. 

{rll) Quest1011 No 1 ,s n 1ult1ple choice type 
l fUest,ons It cons ;s cs of twelve (1 \ 1 1) 

Cfl U ''i f10 11 ~ of 1 111nrk encl1. /;ru '1 ()ues ! 1011 ha <.; 

fu ll r p oss ible an c:; ll 1P 1s 'r'ot1 /l(I l 'C to ~<'IC'cl /,es t 

<ll t :·, ll 'C1· nul of tl1ese und i unle y ou r clio1r <· 1n 

, 1011 u , , .~ , uer <:. l u-~er 

r> -r 0 
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(ll ' ) ~)ue~ r,u11 1111n1/Jt ' r:-; 2 tu 10 ure l 't'17J .'>ltutt 

/\11su ,,.,- '/)111<' (Jues t1011.~ on<i curry .J ,nurk."> 
CUC'/ I. 

(1 1
) ()uest1on 1111,nbers 1 l ro 15 ure .\l,urr 

l\r1s1.opr Type Question s nncl cflr-ry 3 n iurk.'
ea (·h. 

(u) Questzon nu,nbers 16 lo 18 nrP /,,any 

Ans1uer Type Questions and ca.ny ~ 1nurks 
each. 

(vi) 1"here 1.s no ouerall cho;ce. I l o1uPPf'r . 

;nternal choice is given in all long n 11.su1er 

tyµc questions und carry 5 ,narks Pnrl1. 

You haPe to attc->rnpt only one of the? gruen 

choir<.! 1s s uc}1 quE-1st io1ts . 

(uiii)l}sP of calc11lntors is not pPn nitted. If 
required, you ,nuy use log arith ,nic tui.Jles. 

1 . ( i,r f.:i9~f@a ~ it ~ t:zcfi'il3I ~~T ~ ~ BtRQ 1 

428 

(a) 

( c ) 

(b) 

(d) 

~ 

Pick ou t the only V('Ctor quanti ty 111 the 

follo\vi ng list : 

(a) Tcn1pcralur(' 

(c ) Currc11t 

(IJ) ln1pulsc 

(d) C harge 
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( l l i) 

I ~ ) 428 

. 
f>U1 ~ t ,r;ir ; J111 r'l n ' i.Ft•i r ~nr-1 r1 i1 rf q, ,Tp11 ,~~ 
' N ~ r- ~ ..... ,,.. ... --

, ~ f◄ I i~ I 11~ ~,ur l I i..fiT,.f ;:r g;:r r1 rrR *' l d; ~ ,n 
~ t 

q7CT i-1 {R ;:f;r 3W f-1e,~r,,) ~ ~ r:1 T i rr. ~ 
~ra ~, (mi fc.1£t,...~ 1f-1l~) : 

(a) T (b) 
I 

.., 

(c' ) '[ ➔ 
J1l i 1 ... 

I 
(d) 0 

()nc end of 8 ~tnng of length / 1<:; conncclc d 

to ;1 parllclc of n1.1~s rn and the other to ,1 

sn1a 11 pc·g on a srnooth h o rizontal ta blc . If 

the particle n1ovc~ 1n a circle \,·ith speed v 

the net force on the particle (dircc t<'d 

to\vards the centre) is : 

(a) T ( b) 'J -
111<'

2 

I 
, 

'J 
lll'l' .. 

(d) 0 r-
I 

( c) 

T 1s the tension in the s trin g. C h oose 
correct. alternative. 

~ m ~ fct<1 ~1ci~ if ~, ~ (tj{ 0 1 -?t C% rcp:frq 
TWf c.fJ Jd l i ~ M ~ t tR ~ ~ ~lTc.f-i-7 

3-tiA?Yljqliil f, 1 

(a ) t 112 (b) ! J/.2 

(c ) t Id) t 
2 

PT 0 
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( fi l 428 
:\ b I H h 1 ~ 1 1 1 1 t 1 : ii I \ ; t t r (' ~"I I I t l 11 1 1 I t · q ~ r H ..., 1 J : ll 

d1n1<·n!'-i1on,il 1n,,t 1on \\ 11 ]1 1 '" ...,t.,11: 

,\l ' t ' t•lcr.1l1011 The pov:cr dclI\tTcd lt1 : .1 i 

t tnH· r 1s p ruportion a l tu · 

(aJ 1112 (b) 1 31}_ 

( \) t (d) t } 

(iv( Qcf; m ~ ~~ ~ f.ffi=f % ~-q1tj ?f ~ rn R~rr 

(v) 

~ 'lfrit.fl.i ft, ~Hi::hl l ~ q ~' 3Fj*'J:ffjQlct1 
~ : 1 

(a ) 1112 (b) I 

(c) cJ/2 (d) t ) 

A body 1s n1ov1n g un1d1 rccllonu ily under the 

111nucn ce o f tl ~ource of constant pcl\~:cr. I ts 

d1sp lnccn1en t 1n Lin1e t is proportional to : 

{ a ) l I / 2 ( b) t 

( c) £'1; 2 (d) t 2 

~ GT fqus1 i w~ ~ il, ~ n ~ -m 
~f?,cfj ~ mfuo ~ ~ 1 

(a ) 

(h) 

( C) 

( d) 

~~ 

~ 1lfrl ii ~ cl ~ 

~ "A itt ;if,f 
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( 7 ) 428 

In an <:lc.1stic collis1011 of l\vo bod1c~, \~·h1ch 

o f the follovving physical quantit ies an: 

c onserved ? 

(a) Kinetic Energy only 

(b) Momentum only 

(c) Both Kinetic Energy and Momentum 

(d) None of the above 

(~jl ~ ~ ~ M ·~ fqUs ct ~6~4 ~ ~ 
-3l..fi''ct ~ cfJ1 Jl~ m ~ ~ ~ ~ -Bt 
ffl mfucl ~ t 7 1 

(a ) ch1°n4 ~ (b) ~f@q; ~ 

(c} ~faJi ~ (d) ,,f<l'->i ~ 

In co nside ring motion of a n object unde r 

the gra vita tiona l innucncc of a nother 

objec t \\'hic h of t.hc follcnv ing qua nt ity 1s 

con se rved : 

(a) /\ngulnr moment um 

{ lJ) L 111 car n1 o n H • 11 t u n1 

(c ) Poten t 1.il t•: nc r~_y 

P 1 0 
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' H ) 428 

{ \' l l) TTti ~~~ Vi ~ <tf f.i-f O. 

(t1) G11a'l ~ ~ ~ ~J.ifciltr ~ 101 qr:1i f; 

(h) ,.~~ffi ,m,_;{ ~ ~ (9-"~ i1 Qcfi ~~G/ .. l tF,rq 

~ 7Tfffi l;l~cb<) j~r41£J (tj{OI q~cil ~I 

(c) 1ryrclfQ ~.par fi1us ~ ~c:491-i CR" ~ c.h{(il %1 

(d) 1~ ct ~ ff rJ. r:f41 r 1 ~ ~ ~ ~ JTT 
cf, ~ ~ I~ ~ 3RiT ~ @Q (pf -

Grvfn,[-' --1 J I "{p1 rng(r; - r i) B ,3TI£lcf, 
r, '1 

'l~ gl 

Choose the correct al1c'r11at1vc 

(a) /\ccelc r allo1 1 due to g ravity increases 
\\'ll h 1nt:reas1ng a ltitude. 

(b) /\ccclerauon due to gravity increases 
,,·ith increasing depth (assurne the 

earth to be a s phere o f uniforn1 

density. 

( C) 

( d) 

/\ccclcration duc to gravity 1~ 

dependent on n1ass of the body. 

The formula G.A.,1111(-
1 

- -
1 I Is n1on· 

r2 r l ) 

c. l cc u r n t t · t h ;__111 t h c f o n n u It. l n 1 g ( ,-
1 

r ) 

for the d1rfc1t~ncc or potL't1t1.tl t·r1t·rg-_, 
lwt\,(T!l t,,o pn 1111"' , , ilnd ,-. d,~t.11:cl· 

,1,,.._1\ fr11 n! tl1t · ( 1·nrrc- l)f t h<' v.1r-r'1 



1-2H 

( \. rri ) 

( 9 ) 

~~ ~ ctr 1~ ~ 
A1TT ~ i? 
(a) ftTUs ~ ~clj111'1 

428 
qr1llFi ~ ~ 1 TT f~ 1TT 

1 

(b) !.T~ ~ cfit ~ 
(c) !i~ ctr ~ffl 

(d) ftTUs cf> ~ini:l'1 ~ ~ ctr ~ qr 

Docs the escape speed of a bod) from the 
earth dL·pcnd on : 

(a) the mass or the l>ocly 

(b) Lhe loca tion fron1 \,·here it is projl'ctcd 

{c) the d1rcclion or projection 

(cl) the height of 1.hc location from \VhcrL' 

the body is launched 

(1x) ~ ft Fcnff ~ ~0 1i<'h ctt fc191~ ~ M 7 1 

(ct) r.rT ~0 ,ich 

(b) tqfffimrm 
( c) 3i1lFF1 ~Ollc.f, 

(d) J1q,"qo1 :xuw~ 
Which of the follo,\·1ng cl. 1-.,uc t.·unst~\nt s 1~ 

din1t•ri-.;101ilcs~? 

Id) Ylllll~g :-. 1110cl11lt1-.; 

r ) l'n1~sort h'.ll1 11 

I : , 111 ,d l , I I., 
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( 10 ) 428 

(x) ~ B fctB J-i~IJlfficfil ~~l-{ i1 ~chl4 q ~~T ~ 
lf&r ili&.fl ~co~ ~ ITTRT ? 1 

(a) ~~1&.f (b) ff9cilQ14 

(c) ~YGl~q ( d) tfll'3114ciRch . 

In which of the follov.ring the rn1ody n amics 

p rocess no h eal flo\.\' be t vvce n the system 

and surround ings? 

(a) Adiabatic 

(c) Isobaric 

(b) Isothermal 

(d) Jsoc h oric 

(xi) fctB -~ ~ ql~~ch frtTT ~ 64cH_;r < ~~t 1tm ~ 
~~T ~ ~Ph41 ~ ? 1 

(a ) ~ ~ '3lt( ~ ffi'q tf{ 

(b) ~ ~ '3lt( ~ ffi"Cl tr{ 

(c) ~ c!.~ '3lt( ~ m-q tf{ 

(d) ~ zy.r .~ ~ ~ qr. 

At \\'ha t con d1 t 1on rea l gas a pproac h ideal 
f!.HS behavio ur '? 

fa) I-A>\\' p rc~surc :n id lo \\' te11 1pcr.1t un· 

!I,) Lo \\' pn·s-., ur"<' n nd l11 ~h tc·n 1pt-rttt u n· 

(l·J H igh prr· ..,~u rc .t ncl high t c inpcr,t t tin· 

(cl) H igh p,, .. ~---. , in· " 11 il l o\\ !t·n1pt·r. 11u~·t· 



l 1 1 ) 428 
(XI 1) 

, 
f'1•,r!I~ 

... 
JfUj1Tlrl - JFPTI ' f ~ 11' I ,. 

'-(' ~r!"~f tp; <,f,r i!T <'-i ;J -(, 

,128 

..... .. ..;J 
~ 

' Fth1~ s~·P1 n (p ~ If 6{1 B t ~~, I ' q1l qv.~ . -
~ qRi) 

(a) (b) 

(c) rv2 (d) 

1 ' -pu ... 
2 

3 ) - rv-
2 

1 

/\ccordtng to kinetic theory o f ga ses, 
prc"l~Urc exerted by Ideal gas 1s equal Lo : 

(p - density, v - f~ool mca n square speed) 

(a) 

(c ) 

l 2 - rnv -
2 
g = :!~~~ 

1 ') 
-pv-
3 

2 pv 

..:., 

mgh <-Tm m = 

cq{ur, Ji = ~I 

(b) 

(d) 

1 ru2 
2 

3 pv2 
2 

~ c6f s:_a:p-1 11 , u 

1 ') 
k \\,hr~t}l ' ' r - n1v- = rngh c q u,l tiu n Chee '-- .... 2 

di 1n c n siu nally correct or not. 

IS 

_ rn·i ss o f m a teriu l, llc:rc ,n - < • . 
l) = ve loci t v 

- ' 
_ t ·itl.(>Jla l acccler at1on, h = height 9 - p,n: t V1 I C 

r' T 0 



( 12 ) 428 
3 . ~ ('f--T- fcrtq "=fir Jqlfl,r v f!,cnl-P Hrf r=q J c 1 ~ ~ 

fPflth~ 0r .s - ll I ➔ _!_ ,1 r~ ~ ct1fJ1c~ I 
') 

2 
.... 

S :: ~, ll = ~ ~, l = ~ 

() btain equation of mouon 
1 1 

~ = II f .- - 1 7 f . ro r 
' ..., 

constant acceleration using method o f ca lculus . 
S = d isplacement, u = inj tial velocity t = tin1c . 

What do you mean by Priction ? Write l a \VS o f 
friction. 

What is potential energy ? Fin d th e expression 
for potential energy of a spring. 

6 . q~1~1 'if@ AG$il~~I ~~ cfi ~ q~l q.-J ~ cflT cllei1ch 

~cf>l~lU 2 

4?8 

Define Escape speed. Find express ion/ fo rn1ul~ 
for the r~scapc speed of earth . 

\Vhat 1s V1scus1ty ') \.Vhat is thl· rl1ffcn· 11cc bct \,.L·t· 11 
\ ic..;cosity and fnct1on ·? 



( 13 ) 428 

s: ~ J1c., fr.f,BT P1-:h1q cm 1 uo w ;:;1 ?;7 A ji~ ' ;;~ 

-f,{11 ~I ~ !~chill 7 5 \Js : rtl ~ ff ~ ifjJr-f( ~' iiT 
31ir1f<4J ~ ~ ~ ~ ~ B iMt ? 2 

.'\n cleclric heater supplies heat to a systcn1 c1t u 

ra le of 1 00 W . I f s~vstcm pcrforrns \\'Ork al c1 rd LC 

of 75 joule~ per second. At \\'h a t rate is the 
internal energy increasing? 

9 . ~TTZ Jit1H -~lfHit cFlT ~ ? ~q{tH'jcb fym cf, ~ ~ 
~Ttc v?u--{l~lf?.ctlJTI C 11 cf Cv col Ji~jqlct f;tch1fe1Q1 2 

Cr =-- Rm eyq Q1 ~DZ~ ~lTTctl 

c, -~ '311lkFi qi: Fcl~rrz 30TT ~,Ra, 
W hnt do you Tl1L' an by specific heat c ,1pac1ty 

Find the ratio of t\vo specific heals C i> and c,, fo r 

dinton11c ga~es . 

Cp = specific heal capacity al cons tan l p ressure. 

(_\ = specific heat capacity a l constant volun1c 

10 . 3UP11tf1 o"Pl' ~ fqfl~G ~ fPi$11$ll.l 

DeiinL Standing \vavcs and Heats . 
2 

1 1 . ~ ~ ryrrJ 91-Qc.h cf ~6~1cfjQ Of ~~ cl) ~ C.{dJQ 3TTT 
3·i f , crrt i1 fRm1 ~ 41 3Ff> ~ ¢ ~ ill~ ~ fftq"rU 

3 

"4;1 1ru · and dt·l111t· tilt· vanuus ul1~t>i~1 tt · d rH l 

"I .1t.11l!llt,d u 111ts r,f lu r e. <· 1111\\ .tr «- t!h '-it ·An,...,_ 

• 1 1 t r f I 1 , J 1 ; 1 l l I r , t } I c I ') 



( 14 ) 428 
12· ~ m ~lcrfcfi qr 'TI~(h chl CTcfi m1l B qTtfcE7 r•jc~l~l 

rr:rr t JlR ~ ~ ~ ~ ~~ ~ cf>?. 7;1 ~ \ 11R 

&!Ri~ F41 ~ (1lc!lcl; cf)l ~ ~ ~ ~ k(I~ {/), z.:flr:icf, 

c; ~ap-{f.-f ( m} '3lt{ ~6~~ (tj <01 (g) q-{ R1TT cf>?.ffi g 1 

~'3TI ~ ~ Cf>T Jq41,1 m ~ ~ cf,@ ~ R'Q. 
~ 6gN"i ct,fv1Q1 3 

A simple pendulum, having a bob a ltachcd to u 
string, that oscillates under the act 10n of the 
force of gravity. Suppose tha l the period o f 
oscillation of the simple pendulum depend s on its 
length ~), mass of Lhc hob (m) a nd acceleration 
due lo gravity (g). I)erive the expression fo r its 
Lime period. Using method of dimensions . 

13. ttift~cfit fctfq GJU ~ ~ Jrot ~ ajt {1Gatcftll tlicf11a ~ 
ffl ~ 1TtTT ~ cf;1 ~ f.1cf>l~QI 3 

Analytically der ive the formula fo r the \<\'Ork done 
by one 1nole or an ideal gc1s during isothermal 
expansion f ron1 vol ume V 1 Lo volume V·2. 

14'. ~ ~ ~ tfft:f: ~ 7i t 3] sk cf>T ~ ·~ ~ 
cfilMQI ~ R;m ~T ITT ~ Jff11 ~ (3(-ic.f>l ~ ~~l 
, - j • ;:. i1 3 

Find the torque of a force 7; , 3j 5k about the 
origin . The fore<:_ a_cts_ o n a parl1cle "' ·hose 
po">I t1on vector 1 s , J • k . · 

15. ':'i"--lc.11 ·3~TT ctr ~ cfi1 Pl-ll0 l ~ ?:i1i$ll~(J. I $flc'.hl JQq1 21 

~ ~ ~ nl~I J clr.brtl ~ ii-?~ 3~ ~ ~ ~ ~ 
qfi:rf tfT f.:tq,1f ~o. I 3 
St~Jtc· ,ind prove th t>orc tn ol perpendwul. tr ~t~1 :--i 

L' s 111g t '11'°' t hc<Jfl'lll find the Illllll1l'llt ul 1:HT' 1t1 ol 
a d1~< itbout 011<. of lls d1«1n 1t·t c r ~ 

428 



( 15) 428 
L6. ~M ~ qR it :mq ~ AG~ct ~ ? ~ ~M. ~ ~~ r.oT ~ 

q~q<1f4Cf> i1m i1 ~ ctr ~ ~, ~ ~ ~ 
qr,=q~ ~ WIT ~ ~ ~ cnT 4{1ti sf@ ct'tMC!I 5 

What do you m ean by projectile ? Prove that 
path of a projectile is parabolic . Find the 

expression for maximum Height of projectile, 

Time taken to reach this height and the 
horizonta l rang. 

~ 

OR 

~~T q ~~T ~ ~ M ~ ? (3~1~{0 1 c{)~QI 

ti9111~{ ~ cfi irrrT ~~~ r)qi:f cf; ~ if cifcil(!I ~ 
OOir -; ~ g if; ~ cf5T cffi1Jr o i, ~ qf{ 011~ 

~~T q)f GR'il01 ~ ~~TT ~ qftq1on ~ 0 c6 tfG if 
f:tqj1Ricu 

What a r~ scalar and vector quantities ? Give 

examples . Find the magnitude and direction of 
➔ ➔ 

the resultant of two vectors A and B in terms 

of their magnitudes and angle O bet,veen them . 

Also define parallelogram la\v of vector addition. 

17. ~ cfi fr:i<.1f~ t.fit qfta:11~r ~ ~i:t1°1 ~I 

State and prove Bernoulh's theorern 

5 

428 P. T 0 . 
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ie t Is 

16 

~ 

OR 

428 

t tr, n er -., l· .. x plain 1 n 

18. ~ 

t1li~(:1 
-• n 
I U • 

428 

..n ·1 . I· J 

I ) ex pre sston or k1nCl1( and put en Liu I 
l ncrg1c, of a :::;1 n1ple harmon1t osc a·ur. 1 i< n~ l ' 

s lH , ._ tJ ~ t t o al m echanical c.:ncqt\, E - K .i.. U i!-> 

c on~ct \ L d u1 S. 11. i\1 

~~ 

OR 

w.-m i rf1 rt j 011~rn ffl ~ ar1q1 
~~n~ ~ cif~c; ir"{t if Tfl ~fu-qj 1 
irm ~, 
D1sct, ~s the forn1: 1 t 10n of 

(f{ ~~ srf~n? 1 ~ ·41 
"" : 2 : 3 : 4 Jij'1lf1 "9 

h drmon1cs 1n a 
~trctched ~tring . Shcn,v tha t 1n case of a 
s ltTtc:hcd s tn ng the first fou r harmonics arc Ill 

the r c1 tio 1 :2 3 · 4. 

- ----·--




