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Fart A

Ansv'ter any ten quesflors.

$.ach questi*n carries $ rnark.

1. Define the irrtensity of a plane progressiv* harrnonic wave travelling alcng the positive x*

dir*cti**.

2. ilxplain ir:terfer*nce in the c*ntext of waves.

3. A particle of mass m is executi*g simple harmcnic motion af frequer:cy n" Give tiie values

*f its kin*tic energy a*d t*1al *nergy"

4. il*fir:* *e*tre of rscillations f*r a comp*ufid p*ndulum.

5. Write down th* *xpr*ssi*n fCIr parmli*l axis th*orem and explain its *yr:rh*ls

6. ln a fly wheel, r"r:ost cf the mass is co*centratmd at the rim? Explain why.

7. What is the r":eutral axis or neuir*l surface of a bend beam?

&. What is a eantilever?

g. Nowadays rectangular steel pipes are somrnonly used fcr construction purpose. Why?

10. What is the significa*ce af critical velocity in fluid dynamics?

11. Pr*ve that equation af cantinuity in hydrodynan'rics is the law *f conservati*n af rfia$s.

12. What is the effect af temperature cn surfa*e tension a{ water?

{10x 1=10}
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Part ffi

Answ*r any s:x quesfl*ns.

5*cfu ry*esfi** **rries 5 marfqs.

13. A h*spital use$ an ultrasoni* scailfier with *perating frequen*y 4.2 MHz to lccate tum*urs

in tissues. Cal*ulate the waveiengtt"r *t sound in a tissue whcse speed of sour:d is given

by 1.7 kr*/s.

14. Atunning f*rk is in unison with a stretchred wire of length 50 cm *nd li**ar den*lty 1 gmlm

What i* tl:e frequency af the tunning fork if the tensrsn in wire is 4CI I'l^

15. A particte executes sin,tple harnronic rnotian. lts velocity at the equilibriunr position is I
cmls and makes 00 oscillations per minute. Find the length cf the path cf the particle ar:d

its velocity at a point midway between the equilibrium and extreff]e position.

1fr. Find the angular velocity af a wheel that rotates 6 tirnes every 4 s*ccnds. b. What is the

tar:gential velocity of the cutside *{ the wheel if radius is 15 em?

17. How nruch torque will be required af your hip nrr"rscles t* swinE yaa;r leg at an angular

accerati*n cf 5 radls2, if y*u assun're the leg is a solid stick vEith mass 2S kg and length *f
1m.

1&" #ne end *f a unif*rm rvire of l*nEth L ar"rd of lv*ight VdI is xttached rigirlly t* * pcint in th*
rnof and a weight W2 is s*spcnded from its lower end. lf A is the area of crcss-sectio* cf
the wire. *alculate the siress in the wire at a height t3l4jL lronr its lower end.

19. A unifcrn: r**tal dis* *f diametcr 0.trm and rnass *f 1.2k9 is fixed syr-nmetri*ally t* the

lower end of torsion wire in a torsion p*ndulum experiment. lf iha length af the wire is 1m

and its diameter is 1.44mm and the time period af t*rsionai oscillations is 1.98s, calculate

the mcd*lus of riciditv of th* rnaterial *f the wire.

2U. Aheriz*ntal tube*f lmmb*reisi*i***t*an*therh*riz*ntai tuheof 0.5mmb*r*.Water
e::t*rs at th* fr** end *f th* first tuhe at a pressur* *quntr tq: *.5m cf wat*r ab*vc the

atrn*sphe ric pressilrs *nd l**v*s *t th* fr** *nd *f th* s*c*nd ti;be *t ih* at*raspheric

pressure. Calculat* th* pressure at the .lunction of the tub*s if th* lenEths of the tub*s ar*

equal.

21. Height cf water column in two Iimbs of a venturimeter differs by *.1m. Tl":e diameters of

the main pipe where th* two limbrs canr":**ted are 0.2rn and *.1Srn. *al*tzl*t* the rat* cf
flow of water through the main pipe.

(5x5=30)

Part C

Answer any fwo quesfions.

ffa*h questian carries 18 m*rks.
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ZZ. Arrive *tthe diff*rsrTtial equaticn *f a forced harmsnic o**illmt*r. Give its s*luti*n. DiscL,tss

the r*s*na*t ireq uency.

?3. $hcw that the mcment nf inertia of a s*l!d sphere ahaut a diameter !s 215 tv1R2 and about

its tangent is ?15 fi4R.2.

24, ilerive th* expressi*n for moment cf t*rsionai couple f*r a cylindrie*l rod. Als* *xplain

hcw static tarsion apparatus ca* be used to meas*re th* rigidity mcdulus *f the material

of the r*d.

25" Prov* that the frxce$s pr*$sure inside a bubble is do*blc that inside a tiquid drnp by

derivi*g th* expresslon for the *x**ss pressl!re.

{2xl 0=20}


