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(06 N{arks)

Discnss theory of tbrced vibratrons and hence obtain thc expression fbr arnplitudc. (10 Marks)

A fl'ee particle is executing S.H.N{ in a straight line with a pcriocl ol25 sec,5 scc aficr it has

crossed the equilibrium point, the velocity is fournd to be 0.7 nris. F-ind the displaccr-ncnt al
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I.-irst/Second Semester B.E. Degree Examination, July/August 2022
Engineering Physics

'l'inre: 3 hrs. Max. Marks: 100

lYote: 7. Answer uny FIVE full questiorts, c:hoosing ONE full tluestion Jrom eaclt module,

2. Physit:al constants : c:3 x 108 m/s, h:6.625 x l0'3a JS, K:1.38 x l0'2:' ,I/K,
Na: 6.02 x ld6/knrole, m":9.1 x 10rt kg, e: 1.6 x l|-teC.

Module- I
What are shocl< rvaves'J Mention thc characteristics of shock waves

the end of l0 sec, and also the amplitude of oscillation.

OR
Derive the expression fbr equivalent force constarit tbr

cxpression for periocl o{.its oscillation?
b. Explain the construction and working of Reddy tubc with a lreat diagram. Mcntion any lor-rl

applicatrons ol shock waves. (10 Marks)
c. A 20 grn oscillator r,vith natural angular fiequency l0 riicl/sec is vibrating in darnping

rncdiurn. The clamping fbrce is proporlional to the velocity of thc vibrator. If' the darnping
cocf-flcicnt is 0.17, horv cloes thc oscillation decay? (0,1 Marks)

Module-2
a. Statc and explain Hooke's lawwith thehelp of stress-strain diagrarn. Deflne clastic linrit.

(06 Marks)

b. Deflne bencling rnoment. I)erive an expression fbr Young's modulus of srnglc cautilcvcr
bearn. (09 N{arks)

An increment in length by I mrn u,as obsen,ecl in a golcl rvire of'cliameter 0.3 nrm, whctt it
was sub.jected to a longitudinal force of 2 Newtons and a twist of 0.1 raclian was obscrvcd in
the sarne wire when its one encl was subjected to a torclue'ol-7.t) x l0 7 Nm, whilc its otlicr
end r.vas trxed. Caicr-rlate the value of Poisson's ratio of gold. (05 Marks)

oll
a. Derive the rclation between K, Y and o rvhcrc the syrbols have their usual mcatrittg.

(07 N{arks)
(10 N{arks)

l0ro N/nr2 arrd bLrlk

(03 \Iurks)

Module-3
Describe the concept of divergence. What is the physical significauce'l Dcrivc (lauss

divergence theorem. (09 Marks)

Wit}r neat diagrams, ex;rlain drffbrent types of optical fibels. (07 Marks)
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b. Derive the expression for couple per unrt twist of a solid cylinder.
c' Calculate the Poisson's ratio lor silver given Young's modulus is 7.25 x

mociulus is I I x l0roN/rnr.

Find the divergence of tl-re vector field A
P(1,3,6)

given A = 6x26, + 3xy2A n, 
+xyzta

I o{'2

(04 I'larks)

2 springs in serics. What is an

(06 N{arks)

at a pornt

(0,1 Marks)



OR
a. What is displacement current? Derive an expression for displacement curcnt
b. lixpiain the tenns:

(i) Total intemal reflection
(ii) Acceptance angle
(iii) Numedcal apcrture.
Obtain an expression {br nutrerical aperhlre. (09 Marks)

c. Thc attenuation in an optical fiber is 3.6 dB/km. What fiaction of its rrritial tntcnsity rctnains

alter (i) I km (ii) 2 ltm (iii) 3 km? (05 Marks)

t&PHY12l22

(06 Marks)

(Otl Marks)
(0tl Marks)

the minimurn timc
(04 Marks)

Module-4
a. SetLrp one clirnensronal tiinc independent Schrodinger \ /avc cquatit'rtt.

b. Derivc an expression fbr energy densrty using Eeinstetn's coetficients.

c. A spectral line o{'waveiength 5461A has a wiclth of l0aA. Evaluate
spent by the eiectrons in the upper energy state.

b.
c.

OR
With a proper energy level diagram, explain the

laser. Write a shofi note on laser range ftnder.
Explain the fbur properties olwave lunction.
The ratio of'population o['two energy levels is
emitted by laser at 330 K.

construction and rvorking o{' scmiconductor
(10 Marks)
(06 Marks)

1.059 x 10r0. F.ind the wavi:lcngth ol'light
(04 Marks)

an exprcssion lbr thc
(10 Marks)
(06 Marks)

l12l()n and

and clcctron
(04 Marks)

fbr ljcn-ni
(0tt Marks)
intcrms o1-

(Otl Marks)
x l0 a0 Frnl. Assul-ning thc intcrrral
for the rnaterial if thc nTatcnal has

(04 Marks)

Module-5
Give tlie erssuur6rtions of quanturn fiee electron theory and hence obtain
Fcrrni clrcl'gy of lt K.

b. What are clie lectrics'i Derive Clausius-Mossotti equation.
c. The conductivrty and Hall cocf'ficrent of an n-type serniconductor are

1.25 x l0l tr-l3/" ,"rp"ctively. Calculate the charge r:arrier concentration
mobility.

OR
10 a. Describe Ferrni level in intrinsic serniconductor and hence obtain an expressiou

energy intenns of energy gap of rntrinsic semiconductor.
b. Wirat is Hall ef'lbctl Obtain an cxpression for charge density and Hall voltagc

i{all coefficient.
An clemcntal solid dielectric matcrial has polarizability 7

lleld to [-re I-orentz field, calculate the dielectric consternt

3 x 1028 atoms/ml.
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