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First/Second Semester B.E. Degree E3ffiMerffiation, June/July 2024

' Engineering ffiysics
Time: 3 hrs. &h,,-,= .u )Mu*. Marks: 100
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iffdosing ONEfuL questianfiom each module.
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Note: 1. Answer any FIVE full questions, chbosing oNE full question lro
2. Physical constants speed ffiffit C:3 x 708ttt/s,

h: 6.625 x 1tr34J/5,
due to gravity:9.8nt
electron: 7.6 x 1019i vity offree sqatb: 8.854 x 7[12F/m.

a.

b.
c.

2a.
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3 a. DiscusStffiB spectral distribffiS6f energy in th6 Slabk body radiation spectrum and hence
explffiMein's displaceffifutrrv and Stefan]s law of radiation. (08 Marks). :Tplry.in's displaceffiffin and Stefan s laqv ofradiation. (08Marks)

b. phow that electron is ffifficlear particl,e=i$ pn atom by applying Heisenbergs uncertainity

^*jg;inciple w' ol^u . (07 Marks)\ ,k^,;..- *'-
uPAn electron is b@e in an one dimensional potential box of 1 A and infinite wall height.

Find the energ.of etectron ur the gfugnd state and frst three excited state. (05 Marks)
,;;:4,u s,*i*..,ffitu"T' ;; oR

oscillations .kffi

ffi*m,T " '==# oRlwk{

4 a. Set up time ifldependent Sghrotlingers wave equation in one dimension. (08 Marks)
b. State and explain de-Brogt*ms hypothesis of matter waves. Explain the properties of wave

c. A mass of 0.5kg oaus€s r

Find the force,*seirstant
^-^ill^+:^-^ ' .,*k

function. d#%h" ei Marks)
c. The position and momeritum of an electron with energy 0.5kev are determined. What is

minimum percentage uncertainity in its momentum if the uncertainity in the measurement of

b. What are damped osc

mmtmum percente.ge.Uncertarmty m rts momentum if the uncertainity in the measurement o1
&sc--

its position is,ffim ? (05 Marks)
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Define simple hagpo.pYmotion and give two gxamples applying Hookes law arrive at an
equation for thglffiive spring constant o-f"spli6s and parallel combination of springs.

Define Mac{rwn$er and explain subsoAi€lstrpersonic, and transonic waves. (02 Marks)
The dist,ffifttween the pressure sen;orflin a shock tube is l70mm. The time taken by the
shock,ww*g this distance is 0.5r*--rt$\,Ifthe velocity of the sound under same condition is
340flilfu$firld the mach number Bffilnock waves. * '"P (04 Marks)'' ,'' ,. ff



5a.

b.

c.
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Obtain the expression for energy density of radiatign ffi'terms of Einsteins A and B

coefficients. Mention the conditions for laser action. ^*- ", 
"I (09 Marks)

Define modes of propagation, with neat diagram ex$l@the types of optical fiber.

,9,, 
* *,..'t (07 Marks)

Compare the acceptance angle of an optical fiberllaced in air and water. Given the R.I of
coreind cladding of optical fiber are 1.5 and*l$respectively. The R.[ of water is 1.33.

Sb,** 
" ,**'.i, (04 Marks)

ryw M.@R -.i

6 a- Deriveanexpressionfornumericalfufureofanopticalflbeq # (08Marks)

b. With neat diagrams explain conffi#dh and working of CO@r. (08 Marks)v. vY lLlI llv(tl ulo6rq[rJ v^l,rol[ vvu&r14r1!#:v

c. The ratio of population of twffiffiy levels is 1.059 r ffi#fitta the wavelength of light

ure of an optical fiber, I

and working of CO@r.
:vels is 1.059 r ffi#fin

emitted for the transition bed{&Hffthese states at 330K. ^ 
* (04 Marks)
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7 a. What is Fermi functffitxphin the variation WFErmi function with energy at OK and

e&,,.. ..f " ;p (08 Marks);:
ion'for electrical conductfli1y for an intrinsic semiconductor. (07 Marks)

fldn produced in a cryslffiy an electric field of strength 500V/mm if it has

t of 6 '*;f (05 Marks)

T > OK. S-,,"..-..f "d (08 Marks)

b. Obtain an exprg;sion'for electrical conduc,lg6ity for an intrinsic semiconductor. (07 Marks)

c. Find the polariz"ffin produced in a crysflffi an electric field of strength 500V/mm if it has

dielectric comtant of 6. (05 Marks)
4+i:- $ -

... 
., 

"r 
d .J

'*d':'-'ua"" dt "s

@ on *i,+b:

8 a. Wfrdt&fall effect? Obtain an ffision for Hall cog-ffii. (08 Marks)

b. What is polarization? !efv1 C*.h$1T^Mossotti ffi,+,#f " . ",** . 
(07 

YTU:)c. The resistivity of intrinsic,,Ge-is 0.47Om. If mqffilftieisbf t

0. 3 8m2/vs una O. I 8m?vsl+Eiilbuhte intrinsic carrffi density.
ri i| ":i :3: ? o - a::

\r{si]} r$"h"; , .+
v ' "4&:ir., dP MoFHilPry *fu9 a. With neat diagr-ffiexplain principle, cqpstlbction and *gffiS of atomic force microscopy.

f '1i::.:: &;+,.. -* '%"$ (10 Marks)

b. Define nano ffi{flErial and explain. ites? (05 Marks)

c. X-rays a6e di{fracted in the fuMffiCfr'om a rryrtffih inter planar spacing 2.8 x 10-10m at

a glane**i&ngle of 60o. Cal$mlffihe wavelengtffiff-ray. (05 Marks)
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10 a. dflith neat diagram d&ifube the principJstt*Shstruction and working of scanning electron

-".q""fiircroscope. r),'- .I 
* {ulsl " (10 Marks)

tkffiHxphin the prin-siffiffix-ray photg elptffin spectroscopy. (05 Marks)

c.*'Determine thp cffi&llite size if th*i*i,avelength of X-rays used is l0nm, the peak width is
0.5o and peaffiition is 25o fop-ffiic crystal (Given K = 0.94). (05 Marks)
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