
Printed Pages: 4 i\AS-101

1"

B,Tech.

(sEM. I) THEOR.Y EXA&f.20I5-16

ENGINE E RII{G PHYSIC S.I
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SECTION-A

Atterxpt all parts" all parts canT, equal rnarks. Write
ans'v\,'er of each part in short. {2x 1 0*20)

(a) Horn' the negative results of Michelson-fuIorley
experiment interpreted ?

(b) Find relativistic relation between energy and

moflrenfum.

If uncertainlv in the position of aparticle is equal
to de Broglie wavelength, what rvill be uncertainty
in the tneasrirrnfint of velccify ?

Write the characteristics ofwave function,

Why the center oflrtrervton's ring is dark ?

Define plane fc polarrzationand plane fo vibaration.

(e)

(d)

(e)

(f]
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{g) Ileiii?* l:ptic exis ofda*i:l"v r*fiactlng crystal"

{h} Whet is Rayi*:igir's rritsricn cri'resoluti<"'*?

{i} D$fins metastahtre state.

{j) Give fbw in:p*.rtat applieations *fopticai fibre .

SHCT['GN*B

H**e : Att*rnpt any fir'e {iucstions. (5 " tr fi:5$)

2. What do you mrixrl by prsp*r length? Derive the
*:xpression fnl r:eiritivistic iength. Calculate tile
p€rctnteg* *<;*trrnction of a rc.d rn*virrg rvith a vel*city'
er.t t!.#c;ia ea ciirection inritriraed at 30"to its ow'n iength.

3. ,$huw that tta* rslutivistic invariftrrce af the lan, *f
{t{3p5srE,ntl*n *f *:{}Iri*ntltm lear3s t* the concept cf
varietioaa *f'.naass rvi th vel+ci{y.

4. St:rt*: I{r:isi:nbt:rg's !,rfic*r"leirrt,y principlc. Pf,ove tirat

ele*:{r*u eilsm*{ exist insiclm th* nuclsus alid pr"otan can

rx isis 
"

,{. iixp{ain the physical significanc'f, of rryave funetiofi.
I}*rive Schr*Cin ger's tirne indepcndent wave ecluati osl.

6. li"<ptreiri the furr::atian a1'Neu,ton's? it in a iiewtor]'s rings

experiament, ttra* air irr the intersliffee is replaeed by ?r

iiq:uri<l ufrc*activ* ir:d*x i .33 iil r-vi:r+t proporticn w*uld
tll* di dri?rtl=i" i:i"- tl:r * ri ngs ch an gud ?
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7 . Discuss the phenomenon of diffraction at a single slit

and show that intensities of successive maxima are

.144t: g7r:'E;;' Aeor

8. Discuss the construction and working of a FIe-Ne laser.

Compare it with Rubylaser.

g. Ilescritle the basic principle of communication of $,ave

in optical fibre. A step index fibre has core refractive

index I .468, cladding refractive index 1.462. Compute

the nraximuni radius allowed for a fibre, if it supported

only ons mode at a \vavelength 1300 rlln.

SECTION{

Ncrte:Attenlpt any' trvo questions ltom this section"(Zx 15-30)

10. (a) Derive the Galilean transfortnation equations and

show ttrat its acceleration components is invariAnt.

(b) Ifthe kinetic enerry of a body is twice its rest mass

energ)', find its velocitY'

(c) Explain cle-ISroglie's hypothesis. Discuss the

otttcorne of Davisson-Germer's experiment in

detail.

11" {ai [ixtrllain the phenomcnon of interfercnce in thin

{ilm due to reflected ra}'s.
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(b) A dlffrsction grating us*d at n*nttai ine:idenc* giv*s

& yelior,v line t "d, 
*60S04 ) in a ,;ertain spectrel

crrd*r s$pci"irnpr:s*ei on * blil* line {;,-4S$04} af
s-:ext i:igh*:' *r*-Lr:;" It tiru: engle ci iliiftacticn is
sim-' (-3,,4,i, i,elculets thr grating elen:ent.

(c,l Describe the construction and working of },licol
prism.

12. (a) Prove that voXV*:c2 . Where \, :phase r,elocity anC
PI

vs-group velocity.

(b) Discuss the fifferent types of optical fibre in detail"

(c) In a Ruby laser, total number of Cr*3 is 2.8x 10Ie " If
the laser ernits radiaticn cf rvavel*llglih ?0C04

calculate the energy of the laser prulsc"

Physical Constanfs :

Mass of electron lxo : ?. 1 x 1 0--*1 kg

tr{ass af proton ntrp : 1 .67x i 0"2' kg

Speed ofligtrrt c =' 3,{ I08 m/s

Pianck's Constant h * 6.63x 10 3a J/s

Chergs on electron c == 1 .67x1(}-" kg

Boltr:narul's Constn:lt k -- 1 .3 8x 1 $-23 n:2 kg s-2k-r

E--E x -*--
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