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3000A03ATO015
B. Tech. (First & Second Semester) Examination,
Nov.-Dec. 2025
(NEP Scheme)
ENGINEERING PHYSICS (Circuit)
Time Allowed : Three hours
Maximum Marks : 100
Minimum Pass Marks : 35
e 7T AT § 1 v swE # W7 (@) Sifvard
gsmd a5 m EIb), () () 72 fF=t &
XTI H BT FW, TAB W F 8 aF
Note : All questions are compuisory. Pert (@) of each

unit is compulsory and carries 4 marks, Attempt

any twe parts from (b), (c) and (d) and carries
8 marks each.

hE-1

Unit-I

(Semiconductors)
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1. {a}a‘mwzﬁﬁmf%g%ﬁﬁwﬁmaﬁmn
ofa: it g ¥ # fom v faw e d |
TrTE F TS A 60 4

Explain the formation of energy bands in solids. Why
do electrons in completely filled bands not contribute

to electrical conduction?
(b) () e T SfeE AEE WA & S
sy Wi feg Fifae fe -

H = \'mexp(-ﬂx )JZkT)

Derive the expression for intrinsic carrier
concentration in a semiconductor. Show that |

n =,f'f'ur;,N\. 'EXP{-E; XZET)
(i) YA % TR ¥ ;Y T sl 5
il w A fey @ @ Hi *”

Explain the position of Fermi level in n-type
semiconductors with temperature variation.

© 0 wdureml § fgw wg wAe am fE
FfT | T M o B EER A A S
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Derive the expression for drift current density
and diffusion current density in semiconductors,
Show the total current density equation.

() n-TFR T p-woR STl ¥ iy

(charge neutrality) 1 ¥4 %1 =area ey |

(9

Explain the charge neutrality condition in n-type
and p-type semiconductors.

(d) ¥51 FHfom—

Solve :
® 300 K W fafes= =1 1017 =i § =i

e a1 & | smreta W wm o e e =y
% feafa s =i

(et 1 2 1, = 1.5% 1010/, kT/e =
0.026 V)

Silicon is doped with 107 donors/em? at 300 K

Calculate the position of Fermi level with respect
to the intrinsic Fermi level,

(Given : 7, = 1.5%10%cm3, kT/e = 0-026 V)

() 300 K W sfasity wiifrem ¥ fom amew wiee

i

25x10%M1 &1 Afe p = 039 IHY
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e
AmasE T 1, = 019 ¥ ' ® Derive the expression for built-in potential in a
& <o 3 Wi S ® T WL 4 p-n junction. Show that

For intrinsic germanium at 300 K, the carrier V. = (o)l [Nﬁ% ; :rf]
s 2:5%10%/m’, If ., = 0-39 m¥/

S (i) p-n ST T F V-1 e = s
Vs and §,=0:19 m?/V.s, calculate the T v s Fi 3
conductivity and resistivity. Draw and explain the V-I characteristics ol a
p-n junction diode,
TEE-1I
Unit-11 (© @ ¥R F@ & = fagra = = wiE o
(Semiconductors Diode) oA | g wRey e, Wy aRey b
i {a}ﬁiﬂmﬁmﬁp—nm#mﬁ WWﬂma&mﬁwﬁwﬁﬁaﬁmr 5
(Ferward) &4 Wesd (Reverse) 9% &1 a7 Explain the working principle of a solar cell with
B P " a neat diagram. Define open-circuit voltage.

short~circuit current, fill factor, and efficiency.

Explain forward and reverse biasing of a p-n junction 3
£ PSSP (i) LED #1 ¥ ? LED ¥ wemw wegeft = wieay

with energy band diagrams. What is cut-in voltage?

FI s Hifag 3
(b) () p-n e F i favE (Built-in potential) What is an LED? Explain the mechanism of lichy
N =m o= wife) fog witae & emission in an LED. i
d) 7% ‘nb"rﬁfq——
ﬁ,=(er}h1(N4NDfn;]) : ol
Solve -
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() 300 K = o e pn W & faq v,
= [0 A N, = 1015959 ¥ ) sfafifig
favs sy # T ST

(fem a1 = 1-5x 1008, kT/e =

0:026 V)

A silicon p-n junction at 300 K has N, = 10'%/
em’ and NV, = 10"/cm®. Calculate the built-in
potential barrier.

(Given : n, = 1:5%101%em?, kT/e = 0.026 V)

(ii) ¥ LED 650 nm T0Tesd =1 W Setee

= B | S e fo awn LED % guifew w0
T FEYEE A A T F
(fm a1 : h=6.63x103 Ts, ¢ = 3%10° m/s,
e = 1.6x107° )

An LED emits light of wavelength 650 nm.

Calculate the energy band gap and minimum
voltage required to operate the LED.

(Given : h = 6:63x107 J.s, ¢ = 3x108 m/s,
e =1.6x10"1% C)

JOD0AOIATOIS
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Tere-111
Unit-ITT
(Wave Optics)

3. (a) @01 % SR (Superposition) F fegrFa =
HYd Ud e Aiga GHeiEd | W & e
=g & fAu mEyEs o € 2 4
State and explain the principle of superposition of
waves. What are the essential conditions for sustained
interference of light?

(b) @) T vE ¥ g owd v o= =
=i S wifeg | frg Fife i shmemee
ot & fY D =dnAR | 5

Derive the expression for the diameter of
Newton’s rings in reflected light. Show that

D, = 4n)R for dark rings.
i) fa-fre =t geEm ¥ uoeht unesfi s &
Hierd fauffe w9 % fafs wuems 2

Explain how bi-prism can be used to determine
the thickness of a thin transparent sheer.
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e faol =1 g 1 =1, (sin® ofo’) =g
=ifey, Wl o= (nasin8)/A ¥

Explain Fraunhofer diffraction at a single slit,

Derive the intensity distribution

i =1, (sin® /o), where o = (ra sin8)/A .

(i) Tome= ofén =1 faves vis = =ww ==

ﬁﬁql fs =ity & R=nN

Derive the expression for resolving power of a
diffraction grating. Show that R= N .

(@) ¥ F—

Solve

(i) 14 FAEEAF B TEATENR (Wedge-shaped)

i

fre &1 5800 A wimded & wewrw & wwiiE
fom wmer &)1 =f wig &t 10 wrfiel s ol
€ W TR EW w1 M i

A wedge-shaped film of refractive index 1.4 is
illuminated by light of wavelength $800 A. If 10

3000A03ATO1S

[91
fringes per cm are observed, calculate the angle
of the wedge.

(i) 6000 A FTIA = FEW 02 mm e =
Femre Tt T VerRET, ATITed B § A 2 m
o w T T ¥ FEe s =
~frerd e 2 S R g % A= Rl
I =i | 4

Light of wavelength 6000 A is incident normally
on a slit of width 0-2 mm. A screen is placed
2 m away. Calculate the angular width of the
central maximum and the distance between the
first minima on either side.

TEE-IV
Unit-I'V
(Lasers and Fibre Optics)
4, (a) S=En SeEAY (Population Inversion) 1 AU
FETsd | R fF ¥ fag g8 = aTavaw € A
@ %2 ww fFn s # 2 4

Explain the concept of population inversion. Why is
it necessary for laser action and how i it achieved’
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() () &= T Aivw wfea Nd : YAG oe) =it 60w

TS HEAUTE 1 g0 Hiy | 79 oy fafaw | s

Describe the construction and working of Nd :
YAG laser with energy level diagram. What are
its advantages.

() Fewa wwR & T wv o =www
== Wity | fag =i s

NA=|(n’—n?)

Derive the expression for acceptance angle of a
optical fiber Show that

N4 = {H’l _'H:'.']

(c) () TTadis SeEd F MuR W Sifews FEat
= i wifey 8 ot wfeq gvsma )
Classify optical fibers based on refractive index
profile and explain with diagrams.

(i) #Tese wrad § €9 99 fafis wor &
wEl ] =En #ifm

E‘ﬂ 3000A03ATD15
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Explain different types of losses (attenuation) in
optical fibers,

(d) ¥ ifsg—

Solve :

(i) T wffzee HEa F1 B AW 60 um & 7
n =147 AR ny =145 €1 A=085um W
Vet vd FEhE TR A AEl S §eH §9
HifAT |
An optical fiber has a core diameter of 60 um,
n, =147, and n, = 145, Calculate the V-
number at A =0-85um and the number of
modes that can propagate.

() T Hifzws FEs = & 0.5 dB/km F
Iz T97 v 200 UW 1, 7 15 km % =%
AEEPE VE S 0w
An optical fiber has an attenuation of 0-5 dB/
km. If the input power is 200 uW , calculate
the output power after 15 km.
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[12 ] ; . -
TFE-V (c) @ Afers B SIS = WA UE HEFOmE
Unit-V =1 we aiNd wfEa v wieg 5

- ibe the construction and working of
(Dielectrics and Electron Ballistics) Describe . g
Bainbridge mass spectrograph with a neat

5, (2) TETETaEEE T Y w1 AR FUA TH WAV EfEd diagram.
e | 4 i) s e 4 A geEl & fdmm =
State and prove Gauss’s law in dielectrics. = e B | fag =it & E
() () P wfew D, foge 83 E 797 W P ¥ y=(eEx)/(2mv,?)

a9 "= Ao sl fag &ifee fE

Derive the expression for deflection of an

D =g E+ P eEgeiars feuts v Teayiem ' electron in a transverse electric field, Show that
% B TS Wihe Hifey | 5 J,-:(egx?)/(zmv;)
Derive the relation between displacement vector
D, electric field E, and polarization. P Show (d) ¥& =ifere—
that D=¢g,E+F Establish the relationship Solve :
between dielectric constant and susceptibility. O freh wmdifers %1 faum daeeien 35 3
(i) Tvgw @ e yoav F1 amfy faka = o SRS (SO Ud HNE O
T FE | 3 @ ity ) Afe £ =10 Vim #, § gem &
Explain the frequency dependence of polarization O i ’
with a suitable diagram,

(e, =885x10™ F/m)
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[14]
The electric susceptibility of a dielectric is 3-5,
Calculate its dielectric constant and relative
permittivity. If £= 10 V/m, find the polarization

(e, =8-85%107 F/m)

106 m/s 7T} Il g UF SR, o9 T
F FE 1073 T =g &% F way s £
guER w8 H e qg ofeem emgfy
wHifer |

An electron moving with velocity 10° my/s enters
a magnetic field of 10 T perpendicular to its
motion. Calculate the radius of circular path and
frequency of revolution.
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