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Seat
NG Set | P

F.Y. (B. Tech) (Sem-I) (New) (NEP CBCS) Examination: March/April-2025
Engineering Physics
(BTCEO0101) / (BTCSE0101) / (BTETEO0101) / (BTEEO101) / (BTME0101) /
(BTECEO101)

Day & Date: Tuesday 27-05-2025 Max. Marks: 70
Time: 03:00 PM To 06:00 PM

Instructions: 1) Q. No. 1 is compulsory. It should be solved in the first 30 minutes
in Answer Book Page no 03 (Starting page of the Answer Book).
Each question carries one mark.
2) Don’t forget to Mention question paper set (P/Q/R/S) on top of
page.
3) Figures to the right indicates full marks.
4) Make suitable assumptions if necessary.

Constants: 1) Avogadro’s no., N =6.02 x 10%° / k.mol
2) Velocity of light, ¢ = 3 x 108 m/sec.
3) Charge of electron, e = 1.6 x 10*° C.

MCQ/Objective Type Questions

Duration: 30 Minutes Marks:14
Q.1 Choose the correct option from the following. 14
1) The band gap energy of silicon (Si) is approximately
a) 03eV b) 1.1eV
c) 0.7eV d 25eV
2)  The mobility (p) is given by :
a) p=p.RH b) p=p/RH
C) u=o.RH S) u=o0o/RH
3) The atomic radius of FCC lattice is :
a) +2.a b) +3.a
4 4
C) —V2.a d —V3.a
4) The co-ordination number in case of SC structure is
a) 10 b) 12
c) 8 d 6
5) The no. of atoms in a unit cell of BCC structure is
a) 1 b) 3
c) 2 d 4
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6)

7)

8)

9)

10)

11)

12)

13)

14)
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Set| P
Optimum reverberation time for speech is :
a) 0.5tolsec b) Otolsec
c) 1lto2sec d) 2to3sec
The sound waves with frequency less than 20 Hz are called
a) audible waves b) infrasonic waves
c) ultrasonic waves d) above all

Bending of the light at corners of slit and penetration of waves into
the regions of geometrical shadow is known as

a) Polarization b) Diffraction
c) Dispersion d) Interference
Along optic axis, the speed of o-ray and e-ray is

a) Ve=Vo b) Ve>Vo

c) Ve<Vo d) none of these
For population inversion .

a) Nl > NZ b) N1 = NZ

C) NZ > Nl d) NZ = N1
The wavelength of emission from He-Ne laser is

a) 545.5nm b) 632.8 nm

c) 794.3nm d) 337.5nm

Holography means

a) To get zero dimension image
b) To get 2D image of 3D object
c) To get 3D image of 3D object
d) To get 3D image of 2D object

The critical angle @ for fiber optics is

sin (E) b) sin~! (E)
a) n, ) n,

sin (E> sin~! (&)
c) n d) n
Dimensions of nanomaterials ranging from
a) 2to5nm b) 1to 100 nm
c) 100 to 200 nm d) 0.1to10nm

Page 2 of 16



SLR-BD-3

Seat
No.

Set| P

F.Y. (B. Tech) (Sem-I) (New) (NEP CBCS) Examination: March/April-2025

Engineering Physics

(BTCE0101) / (BTCSE0101) / (BTETE0101) / (BTEE0101) / (BTMEO0101) /

(BTECE0101)

Day & Date: Tuesday 27-05-2025 Max. Marks: 56
Time: 03:00 PM To 06:00 PM

Instructions: 1) All questions are compulsory.

2) Figures to the right indicate full marks.
3) Make suitable assumptions if necessary.

Section — |
Q.2 Attempt any SIX of the following: 18

a) Classify: insulator, semiconductor and conductor on the basis of energy
band structure.

b) Represent with diagrams the position of Fermi level in
1) P-type, and
i) N-type semiconductors.

c) Define atomic packing factor and obtain its values for SC and BCC.

d) Define Coordination number and obtain the values for SC, BCC and
FCC structure.

e) Write applications of ultrasonic waves.

f)  What are the basic acoustic requirements of a good auditorium?

g) A semiconducting crystal 12 mm long, 5 mm wide and 1 mm thick
has a magnetic flux density of 0.5 wb/m? applied from front to back
perpendicular to largest faces. When a current of 20 mA flows
lengthwise through the specimen, the voltage measured across its
width is found to be 37 uV. What is the Hall coefficient of this
semiconductor?

h) Lead is FCC with an atomic radius of r = 1.746 A°. Find the spacing
of:
i) (200) planes
i) (220) planes

Q.3 Attempt any TWO of the following: 10

a) State Hall effect? Derive the relation for Hall voltage (VH) and Hall
coefficient (RH).

b) Explain the term Miller indices. Derive the relation between lattice

constant and interplanar spacing for cubic crystal.
a
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Q.5
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c) State and explain the factors affecting the architectural acoustics and
their remedies.

d) i) Calculate the interplanar spacing (201) planes in a cubic crystal
of lattice constant 4.3 x 108 cm.
i) The average reverberation time of a hall is 1.5 sec and the area
of the interior surface is 3340 m2. If the volume of the hall is
12000 m3, find the absorption coefficient.

Section =1l

Attempt any SIX of the following: 18
a) Explain: Rayleigh’s criterion of resolution.

b) State and explain: Mauls law.
c) Explain:

1) Stimulated Emission and i) Spontaneous Emission
d) State properties of LASER.
e) Explain: Structure of optical fibers with neat labeled diagrams.
f)  Explain: Types of carbon nano tubes (CNTSs).

g) Elow many orders will be visible if the wavelength of the incident radiation
iIs 6500 AU and the number of lines/cm on the grating is 5000.

h) Calculate the numerical aperture and acceptance angle for an optical
fibre with core and cladding refractive indices being 1.48 and 1.40
respectively.

Attempt any TWO questions. 10
a) Obtain the expression for acceptance angle, acceptance cone, numerical
aperture and fractional refractive index change of an optical fiber.

b) What is diffraction grating? Derive an expression for the resolving
power of a diffraction grating (A/dA = n.N).

C) I) Calculate specific rotation, if the plane of polarization is rotated
through 25°. Length of tube is 20 cm. Given: concentration of
sugar solution 20%.
ii) Determine NA of a step index fibre when core refractive index
ni1 = 1.5 and cladding refractive index n. = 1.48. Find maximum
angle for entrance of light if fibre is placed in air.

d) Explain: He-Ne gas laser with neat energy and transition diagram.
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Seat
No. Set| P
F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination: March/April-2024
Engineering Physics/(BTCE0101)/(BTCSE0101)/ (BTETE0101)/
(BTEEO0101)/ (BTMEO0101)
Day & Date: Saturday, 25-05-2024 Max. Marks: 70
Time: 10:00 AM To 01:00 PM
Instructions: 1) Q. No. 1 is compulsory. It should be solved in the first 30 minutes in
answer book Page no 03 (Starting page of the Answer Book). Each
question carries one mark.
2) Don’t forget to Mention question paper set (P/Q/R/S) on top of page.
3) Figures to the right indicate full marks.
4) Make suitable assumptions, if necessary.
Constants: 1) Avogadro’s no., N =6.02 x 10%¢ / k.mol.
2) Velocity of light, c = 3 x 108 m/sec.
3) Charge of electron, e = 1.6 x 10-"° C.
MCQ/Objective Type Questions
Duration: 30 Minutes Marks: 14
Q.1 Choose the correct option from the following. 14

1)  Donor type semiconductor is formed by adding impurity of valency

a) 3 b) 5
c) 4 d) 6
2)  The band gap energy of silicon (Si) is approximately
a) 0.3eV b) 1.1eV
c) 0.7eV d) 2.1eV
3) Total axes of symmetry for cubic structure is
a) 3 b) 6
c) 9 d) 13
4) The co-ordination number in case of BCC structure is
a) 6 b) 12
c) 8 d) 10
5) The Bragg’s law equation is .
a) 2dsinf =dA b) 3dsinf =dA
C) 2dsinf =n.A d) dsinf =n.A
6)  Optimum reverberation time for speech is .
a) 0.5to1sec b) 0.5to2sec
c) 1to2sec d) 2to3sec
7)  The sound waves with frequency less than 20 Hz are called
a) audible waves b) infrasonic waves
c) ultrasonic waves d) Above all

8) Bending of the light at corners of slit and penetration of waves into the
regions of geometrical shadow is known as .
a) polarization b) diffraction
c) dispersion d) interference
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9)

10)

11)

12)

13)

14)
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Along optic axis, the speed of o-ray and e-ray is
a) Ve=Vo b) Ve >Vo
c) Ve<Vo d) None of these
The process of supplying energy to the laser medium with a view of
transfer it into the state of population inversion is known as
a) depumping b) lasing action
c) population inversion d) pumping
In He-Ne lasers, the ratio of He-Ne is in the order
a) 1:10 b) 10:1
c) 11 d) 100:1
Holography means
a) To get zero dimension image b) To get 2D image of 3D object

c) To get 3D image of 3D object d) To get 3D image of 2D object
The critical angle @ for fiber optics is

) sin (E) b)  sin-1 (ﬂ)
n; np

) sin (2) d) i1 (E)
nq ny

Dimensions of nanomaterials ranging from :

a) 1to100 nm b) 2to5nm

c) 100to 150 nm d) 0.1to5nm
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SLR-JE-703
Seat
No. Set| P

F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination: March/April-2024
Engineering Physics/(BTCE0101)/(BTCSE0101)/ (BTETE0101)/
(BTEE0101)/ (BTMEO0101)

Day & Date: Saturday, 25-05-2024 Max. Marks: 56
Time: 10:00 AM To 01:00 PM

Instructions: 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Section - |

Q.2 Attempt any six of the following: 18

a) Derive an expression for Fermi energy in intrinsic semiconductors Ep = 7“’

b) Define: valence band, conduction band and energy gap. Represent with
neat diagram.
c¢) Explain: Bragg’s law
d) Define co-ordination number. Obtain co-ordination number for SC and FCC.
e) Explain:
i) Magnetostriction effect, and
i) Piezo-electric effect
f)  Write applications of Ultrasonic waves.
dg) A copper strip 2 cm wide and 1Tmm thick is placed in a magnetic field with
B =1.5 wb/m?. If a current of 200 A is set up in the strip. Calculate hall voltage
that appears across the strip if number of charge carriers is 8.4 x 1028 /m3
h) Determine the lattice constant for FCC lead crystal of radius 1.746 A°. Also
find the spacing of,
i) (200) planes,
i) (111) planes

Q.3 Attempt any TWO of the following: 10
a) What is Hall effect? Derive the relation for Hall voltage (V+) and Hall
coefficient (Rn).
b) Explain the term Miller indices. Derive the relation between lattice constant

and interplanar spacing for cubic crystal.
a

VhZ + k2 + 12
c) State and explain the factors affecting the architectural acoustics and their
remedies.
d) i) Calculate the inter-planer spacing for (3 2 1) plane in a simple cube
lattice where constant is 4.2 A°.
ii) A classroom has dimensions 20 x 15 x 5 m3. The reverberation time is
3.5 sec. Calculate the total absorption of its surfaces and the average
absorption coefficient.
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F.Y. (B.Tech.) (Sent 1) (New) (CBCS) Examrnatron March/April- 2023

ENGINEERING PHYSICS (BTN10101) ¥

Day & Date: Tuesday 11-07-2023 Maxf'Marks: 70
Time: 10:00 AM T@01:00 PM 3"' -u

Instructions: 1) Q. No. 1 is compulsory and should be solved in first 30 mlnutes in Answer

Book. Page No.3 (startrng page of the Answer Book). Eac¢h question

carry one mark.

2) Don'’t forget to mentlon Questron Paper Set (P/Q/R/S) at the top of the
same page. K :

3) Figures to the right fndlcates full marks. -

4) Assume surtable data wherever needed and merttron it clearly.

Coﬁstants 1) Avogadro’s No. N 6.02 x 10%° / k.mol

_;t_.
'.._:

2) Velocity of light. ¢ =3 x 108 m / sec l?_'::m
3) Charge of electron e=16x10"1°C &

o

MCQ/Objectrve Type Questrons
Duration: 30 Minutes el - Marks: 14
Q.1 Choose the correct alternatives from the. grven options. 14
1)  Donor type semiconductor is formed by adding impurity of valency
ay= ~ by 4 i
€) 3 d 6 el
2) .'The atomic radius of BCC latfice is =
a0 V2, /4 & b) V3,74 "
oy c) a/2 _-J;- d a/4 = 3
»+ 3) A plane parallel to one; of the co-ordinate axes has an intercept of
a 1 T b) 0,4
c) d) None of these
4) If fisthe frequency of alternating current supplled to a coil producing .-
magnetic field. then the rod kept in magnetrc field vibrates with the
frequency : &
a) f & ;_--b) f/2 &
c) 3f: =d)  2f
5) Optrmum reverberation time for speech IS
a) ‘0.5 to 1 second AN b) Otolsecond o
c) - 1to 2 second d) Above5 second
6) I-The Lorentz transformatiof equatron for t co-ordinate from stos’
) t=(t+ vx/cz)/\fl v?/c? b)) t=(t—y _vx/cz)/\/l
wr C) t—(t—vx)/\/T_*vz/c d)  t=(t+vx)/V1-v?/c?
7) Einstein’s mass ener‘gy relation (E=m?) shows that

a) mass drsappears to reappear as energy...

b) energy dlsappears to reappear as mass”

C) mass and energy are two different forms of the same
d) all the ‘above statements are correcj_

'h
i .\.d—
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8)

9)

10)

11)

-
=
k.,

o]

[

13)

14)

s
[

The resolving pq\ﬁer of a grating is

a)  1/dA

The specifife"rotation of a substance is
a)  independent of
C) |rtVerser proportional to

=i
L

Stimulated absorption process is: fepresented by equation A

o

a)'_'. *_)A-I_h’y :'_}'.
€ A+hy - Ax &
LASER beamis___
a) Highly directional _ _J

c)  Monochromatic :

a)
c)
The acceptan};e' cone of fibre is equal
a) 2 xacceptance angle
c) 4Xx a,c-:(':eptance angle

A— nl_ nz 1
A=n1—n§7n1

& SLR-WF-491
b) /2

d) ~“n(n+1) =

= concentration of solution.™"
"b) directly proportional to
< d) none of these

=,

A * +hy—>A+2hy
Ax+hy - A+ hy

b)
d)

b) Extremely Qyié:ht

d)

b)
d)
b) 3 x acceptance angle )
d) 2 None A

A= nj'— ny o
5
A —r~n2 - n1 / n1 e
e
N

L
The chm‘éhty of armchair CNT is Ay
P
;
a) a b) D) (aa)
i~ e |'\. T ¥
c) «-(a, 0) . d) (0,b) [
o - L]
m o o
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All of these'-' S
ﬁ, 12) The fractional refrac;twe index change (4) is given hy .
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F.Y. (B.Tech.) (Sem 1) (New) (CBCS) Examlnatlon March/April- 2023

ENGINEERING PHYSICS (BTN10101) ¥

Day & Date: Tuesday 11-07-2023 A Max-.:'Marks: 56

Time:

10:00 AM Tg01:00 PM @

Instructions: 1) All questions are compulsolyzm

Q.2
=5

Q3

Q.4

~2) Figures to the right indicate full marks.
*3) Assume suitable data if ftecessary.

e — e

= Section - |
Attempt any SIX of the followmg ¢ 18"
" a) Classify insulator, semlconductor & conductor on the baS|s of energy band
structure )

b) Explain with dlagrams the position of Fermi IeveHn
i) P-type - o
i) N- typesemlconductors o

c) Define atomic radius and obtain its values th SC BCC crystals.

d) State the propertles of ultrasonic waves..
e) Derive an expression for T|me dllatlon
f)  Derive the relation E = mc?
g) Determine the lattice constant lor FCC Iead crystal ol radius l 746 A. Also
find the spacing of .

i) (111) planes

i) (200) planes -
h):" The reverberation lime of a hall is 1.5 s and the area of-interior surface is
17 3340 m2 If the volume of th‘e hall is 12000 m3. Find the absorption
coefficient. o

o .
a3 ¥

Attempt any TWO of the followmg & 10
a) Whatis Hall effect’? Derive the relation for Hall voltage and Hall coeff|C|ent'

b) Explain the term: Mlller indices. Derive the relatlon between lattice constant

& interplanar spacmg for cubic crystal. =
~:_- d= & =
c) Slate and explam the factors affectlng the architectural acoustlcs a:nd their
remedies: j
d) i) WAhat is speed of clock to keep correct time w.r.to observer so that it

2may seem to lose 1 min per day. -
||} ‘At what speed the mass.of an object will be double of |ts value at rest.
o~ " Section - I

e,

Attempt any SIX of the foHowmg 18

-.7a) Derive an expressign for the resolving power of a- plane diffraction grating.
=" b) State & Explain Maius law -

c) Explain in brief .=
)] Popu!et_tion inversion
i) Pumping e
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d) Write any five apphcatlons of laser in different ftelds
e) Describe the principle (Total Internal Reflection) on which optical fiber works
f)  Explain different types of carbon nano tubes: n-
g) Inan optlcaLtlber the core material has refractlve index 1.6 and refractive,
index of claddlng material is 1.3. Calculate the value of angle of acceptance.
h) What is._the De Broglie wavelength of.an electron that has a momentum of
4.56 % 10727 kg.m/s? (Given h = &63 x 10734].s)
Attempt any TWO of the foIIowmg L 10
a) |) Determine the grating elefment of a grating if when |IIum|nated with
light of wavelength 4000A° the second order spectrum.is seen at an
o angle of 26.4° R
i) Calculate the specific rotation if the plane of polarization is turned
through 26.4° trayersing 20 cm, length of 20% suigar solution.
b) Describe He-Ne laser with its construction and working.
c) Obtain the expression for acceptance angle, acceptance cone, numerical 4
aperture and fractional refractive index change of an optical fiber. &
d) '

Explain in detail Davisson Germer experiment:* &

-, [ [ s

=

el "

Ly
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F.Y. (B.Tech.) (Sem

ENGINEERING PHYSICS (BTN10101)

Day & Date: Tuesday 11-07-2023
Time: 10:00 AM T@-01:00 PM

v sL R-WF-491;."'¥:;

Set Q

"

) (New) (CBCS) Examlnatlon March/April- 2023

[

Maxf' Marks: 70

g

L5

Instructions: 1) Q. No. 1 is compulsory and should be solved in first 30 mlnutes in Answer
Book. Page No.3 (startlng page of the Answer Book). Eac¢h question

carry one mark.

same page.

3) Figures to the right ‘rndlcates full marks. a-

4) Assume swtable data wherever needed and mentlon it clearly.

Cdﬁstants 1) Avogadro’s No. N 6.02 x 10%° / k.mol

'h"'

2) Velocity of light. ¢ =3 x 108 m / sec N

fe) 3) Charge of electron. e = 1.6 x 10" 19¢

MCQ/Objectlve Type Questlons

Duration: 30 Minuteg

2) Don'’t forget to mentlon Questlon Paper Set (P/Q/R/S) at the top of the

oy
o
o

e

Marks: 14

Q.1 Choose theicorrect alternatives from the. 'given options.

1)  Theresolving power of a grating is_.

s A/dA
G') nNdA

2) “The specific rotation of a sub__éﬁ'ance is

Sl

~~ a) independent of

£ c) inversely proportlonal to

b) di/2
d nn+1)

14

concentration of solution.

b) directly pr‘OportlonaI to

d) none ofthese

'3) Stimulated absorptlon process is represented byequaﬂon

o a) Ax—A+hy. "
> c) A+hy »Ax”
4)  LASER beam is
a)  Highly directional
C) Monothomatlc

5) The fractlonal refractive index change (A) is given by

a.) A._~ n1 - nz
C) A— ny —ny/ny

6) Theacceptance cone of flbreqs equal to

a} 2 X acceptance angle -
,C) 4 xacceptance angle

7)< The chirality of armcha,ir_,:%NT is

a) (ab) 2
c) (a 0)

C

b) A_M_"’_‘ +hy — A+ 2hy
d  Ax+hy - A+hy

b.)';'-f Extremely bright
d) All of these

b) A=n;—n L
d) A = n2 - n1 /nl_-""\-

b) 3x acceptam:e"e angle
d) None

b) (aa).

d) (0,b)

T

Page 5 of 16



[
I

e

SLR-WF-491:"
wa 0 o
,;_-f‘ & Set | O
8) Donor type semrconductor is formed by addmg impurity of valency ;3:'
a) 5 ':_l‘._ b) \ __;-:'
c) 3 .= d). 6 ¥
9) The atotﬁfé radius of BCC lattice is _ &
a)  V2,/4 2B V3, /4
c) ma/2 od) a/4 ﬁi ’
10) Aplane parallel to one of the cq ordlnate axes has an mtercept of
a 1 by O £
A, AC) o d) None of theseﬂ
11)‘ If f is the frequency of al;ernatlng current supplied to agonl producing '
& magnetic field then the -rod kept in magnetic field wbrates with the o
frequency___ . - o
a) f R\l by f/2 = &
c) 3f d 2f .7 &
12) Optimum reverberation time for speech is _F
a) 0.5to ksecond b) @ to 1 second o
c) 1to 2‘§econd d) . Above 5 second ‘“
13) The Lorentz transformation equatlon for t'co-ordinate from s to S
a) t,;’— (t+ vx/c?) /V1-v /c2 b) t= (t— vx/cz)/\/I
c) . “t = (t —vx)/V1 — v2/c? “d) t—(t+vx)/\/_—*~v2/c
14) Emsteln S mass energy relation (E‘-mz) shows that -1_'.'-'
‘a) mass disappears to reappear as energy R
“'b)  energy disappears to re&ppear as mass B
= ¢) mass and energy are fwo different forms of the same v
£ d) allthe above statements are correct & 2
X3 . a4
|.:. it ..\:\.
_;‘\-— "'3 - - I
--H-.\.:..\l .\.-‘t-
o 3
v 5

o2 _f»':"-. Page 6 of 16
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Seat
No.

7

F.Y. (B.Tech. ) (Sem -1) (New) (CBCS) Examlnatlon I\/Iarch/Aprll 2023

Time:

Instructlons 1) All questions are compulsory

QZ,

-

'.._:

\.t_i)‘ The reverberation lime of a ‘hallis 1.5 s and the area.of interior surface is

“ENGINEERING PHYSlCS (BTN10101)

Day & Date: Tuesday, 11-07-2023 . Y I_\gjléi(. Marks: 56

10:00 AMT6 01:00 PM _;i‘

"2) Figures to the right |nd|cate full marks. =
3) Assume suitable data |f necessary.

Section — | Il
Attempt any SIX of the followmg = -f.-18
a) Classify insulator, semlconductor & conductor on the basis of energy band
structure _ .
b) Explain with dlagrams the position of Fermi Ieve] in __'”
i) P-type: = o
i) N-type semiconductors

c) Define atemic radius and obtain its values for SC, BCC crystals.
d) State the‘properties of ultrasonic waves::
e) Derive-an expression for Tlme dilation:
f) Derwe the relation E = mc? > 5
9) De‘termlne the lattice constant Ior FCC lead crystal ol radlus I 746 A. Also
find the spacing of 0
i) (111) planes s
i) (200) planes &

3340 m?. If the volume of~ the hall is 12000 m3. Flnd the absorption
coefficient.

T
"
o
o

Attempt any TWO of the’ foIIowmg ~ 10
a) Whatis Hall effe(;t” Derive the relation for HaII voltage and Hall coeff|C|ent

b) Explain the term Mlller indices. Derive the relatlon between lattice constant
& mterplanar ‘Spacing for cubic crystal.

.a - .
: VT KZ 1 2 S
c) Slate and explam the factors affectlng the architectural acoustlcs and their
remedies.
d) i), «What is speed of clock tdkeep correct time w.r.to observer so that it

2 'may seem to lose 1 min-per day.
N Cii) At what speed the mass of an object will be double of its value at rest.
) :'t"-" Section - |I
Attempt any SIX of the: tollowmg o 18
a) Derive an expresston for the resolving power of: a plane diffraction grating.
b) State & Explaln Malus law o
c) Explain in brief* 2
i) Population inversion o
i) Pumping &
oy Page 7 of 16
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d) Write any five apphcatlons of laser in different ftelds
e) Describe the principle (Total Internal Reflection) on which optical fiber works
f)  Explain different types of carbon nano tubes: n-
g) Inan optlcaLtlber the core material has refractlve index 1.6 and refractive,
index of claddlng material is 1.3. Calculate the value of angle of acceptance.
h) What is._the De Broglie wavelength of.an electron that has a momentum of
4.56 % 10727 kg.m/s? (Given h = &63 x 10734].s)
Attempt any TWO of the foIIowmg L 10
a) |) Determine the grating elefment of a grating if when |IIum|nated with
light of wavelength 4000A° the second order spectrum.is seen at an
o angle of 26.4° R
i) Calculate the specific rotation if the plane of polarization is turned
through 26.4° trayersing 20 cm, length of 20% suigar solution.
b) Describe He-Ne laser with its construction and working.
c) Obtain the expression for acceptance angle, acceptance cone, numerical 4
aperture and fractional refractive index change of an optical fiber. &
d) '

Explain in detail Davisson Germer experiment:* &

-, [ [ s

=

el "

Ly
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Seat
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Set R

"

F.Y. (B.Tech.) (Sen1 1) (New) (CBCS) Examlnatlon March/April- 2023

ENGINEERING PHYSICS (BTN10101) ¥

Day & Date: Tuesday 11-07-2023 Maxf'Marks: 70
Time: 10:00 AM T@-01:00 PM 3"' -u

Instructions: 1) Q. No. 1 is compulsory and should be solved in first 30 mlnutes in Answer

Book. Page No.3 (startlng page of the Answer Book). Eac¢h question

carry one mark.

2) Don'’t forget to mentlon Questlon Paper Set (P/Q/R/S) at the top of the
same page. K :

3) Figures to the right ‘rndlcates full marks. -

4) Assume swtable data wherever needed and mentlon it clearly.

Cdﬁstants 1) Avogadro’s No. N 6.02 x 10%° / k.mol

2) Velocity of light. ¢ =3 x 108 m / sec l?_'::m
5 3) Charge of electron e=16x10"1°C &
MCQ/Objectlve Type Questlons
Duration: 30 Minuteg K - Marks: 14
Q.1 Choose the}c'.orrect alternatives from thle.'given options. 14

1) LASER beamis_____ . ' %
a)=" Highly directional & b)  Extremely bright:
€)  Monochromatic d) Allof these .::' g

2) , “"The fractional refractive |ndeX9E:hange (4) is given by :

At A=n-ny o b) A=n, —_n1 b

x-’ C) A= ng,—n, /nl . -\.:. d) A= n, __'L—‘ nq / nq ) LD

“"3)  The acceptance cone of fibre is equal to o
a) 2 xacceptance@angle b) 3 xiacceptance angle 3

c) 4x acceptance angle d) None

4)  The chirality of armchalr CNTis = «= &
a) (a,b) ) (a, a)
c (@0, d (0,b)

5) Donor type semlconductor Is formed: by adding impurity of valency
a) 5. b)) 4 .
) 3 ood) 6 .

6)  Theatomic radius of BCC Iattlce is
e V2, /4 b) V3,/4

.'C) a/?2 d a/4 _
7) <= A plane parallel to one, of the co-ordinate axes has an mtercept of
= a) 1 5 - b) O v
c) oo d) None.bf these
W =

Page 9 of 16



8)

9)

10)

12)

13)

14)

SLR-WF-491 ¢

-

If fis the frequengy of alternating current suppii.ed to a coil producing
magnetic field then the rod kept in magnetlc field vibrates with the

frequency o~ . =
D f o 0" f/2
c) 3f,':~: d) 2f =)
Optimum reverberation time for spe&ch is O

a) 0.5to 1 second +~~ b) 0Oto1lsecond \

c) & =1 to 2 second K d) Above5second !

The Lorentz transformation equatlon for t co-ordinate from s to s’

a) t=(t+ vx/c?) /V1=v?/c? b) = (t- vx/cz)/\/l
R ‘) t= (t—vx)/\/_—vz/c d t= (t+vx)/’\/_—v2/c
A1) G

Einstein’s mass energy: relation (E=m?) shows that
a) mass disappears to reappear as energy
b) energy dlsappears to reappear as mass

c) mass and energy are two different forms of the same
d) allthe abave statements are correct = iy
The resolvingr‘power of a grating is o
a) A/dLz b) ~dA /2
c) nNdA A" n(n + 1)
The specific rotation of a substance is" concentration of soltition.
a) __;_‘ir'}dependent of ~"b)  directly proportionalto
c).= inversely proportionalto  .=* d) none of these -
.§‘;t'imulated absorption process j§""represented by equation::: 4
i “a) Ax— A+hy - b) A x +hy —'A+2hy
) A+hy - Ax @ d Ax+hy =A+hy
W >

Page 10 of 16
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Seat .\.: .I:.-.._. -:.: =

L

F.Y. (B.Tech. ) (Sem -1) (New) (CBCS) Examlnatlon I\/Iarch/Aprll 2023
“ENGINEERING PHYStCS (BTN10101)

Day & Date: Tuesday, 11-07-2023 - Y Mak. Marks: 56
Time: 10:00 AM:Fo 01:00 PM A

Instructlons 1) All questions are compulsory
"2) Figures to the right |nd|cate full marks. =
3) Assume suitable data |f necessary.

Section — | 3

Q. 2, Attempt any SIX of the fol]owmg = -f.-18
2 a) Classify insulator, semlconductor & conductor on the basis of energy band
structure .
b) Explain with dlagrams the position of Fermi Ieve] in i
i) P-type: = o
i) N-type semiconductors
c) Define atemic radius and obtain its values for SC, BCC crystals.
d) State the‘properties of ultrasonic waves::
e) Derive-an expression for Tlme dilation:
f) Derwe the relation E = mc? > 5
9) De‘termlne the lattice constant Ior FCC lead crystal ol radlus I 746 A. Also
find the spacing of 0
i) (111) planes s
R i) (200) planes &
h) The reverberation lime of a ‘hallis 1.5 s and the area.of interior surface is
3340 m2. If the volume of~ the hall is 12000 m3. Flnd the absorption
coefficient. -

P, e
P, b o

-
o

T

'\..\'.

~Q.3 Attempt any TWO of thefollowmg ~ 10

a) Whatis Hall effe(;t” Derive the relation for HaII voltage and Hall coeff|C|ent

b) Explain the term Mlller indices. Derive the relatlon between lattice constant
& mterplanar ‘Spacing for cubic crystal.

.a - .
: VT KZ 1 2 S
c) Slate and explam the factors affectlng the architectural acoustlcs and their
remedies.
d) i), «What is speed of clock tdkeep correct time w.r.to observer so that it

2 'may seem to lose 1 min-per day.
N Cii) At what speed the mass of an object will be double of its value at rest.
) :'t"-" Section - |I
Q.4._-'"'Attempt any SIX of the: tollowmg o 18
= a) Derive an expresston for the resolving power of: a plane diffraction grating.
b) State & Explaln Malus law o
c) Explain in brief* 2
i) Population inversion o
i) Pumping &
oy Page 11 of 16



Q.5

5 SLR-WF-491 ;

d) Write any five apphcatlons of laser in different ftelds
e) Describe the principle (Total Internal Reflection) on which optical fiber works
f)  Explain different types of carbon nano tubes: n-
g) Inan optlcaLtlber the core material has refractlve index 1.6 and refractive,
index of claddlng material is 1.3. Calculate the value of angle of acceptance.
h) What is._the De Broglie wavelength of.an electron that has a momentum of
4.56 % 10727 kg.m/s? (Given h = &63 x 10734].s)
Attempt any TWO of the foIIowmg L 10
a) |) Determine the grating elefment of a grating if when |IIum|nated with
light of wavelength 4000A° the second order spectrum.is seen at an
o angle of 26.4° R
i) Calculate the specific rotation if the plane of polarization is turned
through 26.4° trayersing 20 cm, length of 20% suigar solution.
b) Describe He-Ne laser with its construction and working.
c) Obtain the expression for acceptance angle, acceptance cone, numerical 4
aperture and fractional refractive index change of an optical fiber. &
d) '

Explain in detail Davisson Germer experiment:* &

-, [ [ s

=

el "

Ly
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Seat
No.

7

s

F.Y. (B.Tech)(Sern ) (New) (CBCS) Examination: March/April- 2023

“ENGINEERING PHYSICS (BTN10101)

Day & Date: Tuesday, 11-07-2023 5 Y Mak. Marks: 70
Time: 10:00 AM F0 01:00 PM -

Instructions: ,1_) Q. No. 1 is compulsory and should be solved in first 30 m1nutes in Answer

@

=" Book. Page No.3 (startmg page of the Answer Book). Each guestion

carry one mark. .
2) Don’t forget to ment|0n Question Paper Set (P/Q/R/S) at the top of the
same page. E
3) Figures to the rrght indicates full marks.
4) Assume suitable data wherever needed and mentlon it clearly.

Constants 1) Avogadro’s No:'N = 6.02 x 1026 / k.mol .7_'"

2) Velocity of light. ¢ =3 x 108 m / sec &

3) Charge ot electron. e = 1.6 x 107°¢c =" &
.~ MCQJ/Objective Type: Questlons
Duration: 30 Minute's' A = Marks: 14
Q.1 Choose the correct alternatives from the given options. 14
1)  The Lorentz transformation equatrbn for t co-ordinate from,s: to s’

=, ¥
i |

3)
2)
5)
6)

&)

a) t= (t+ vx/c?) /V1—v&/c? b) t= (t— vx/c.z)/\/l
mt"fC) t—(t—vx)/\/_—vz/c@' d) t—(t+vx)f\/_—v2/c
2y

Einstein’s mass energy reJatlon (E=m?) shows that

a) mass disappears to-reappear as energy )
b) energy dlsappears to reappear as mass "
c) mass and energy are two different forms of the same A
d) all the above statements are correct &~ Ry

The resolving ppvi?er of a grating is

a) A/dA by da /2
c) nNdi d) n(n+1) R
The specrfrc rotatron of a substance. i |.s concentration of so_lt_é&ibn.
a) independent of = b) directly proportionalto
C) mversely proportional to ‘s d) none of these
Stlnjjutated absorption process; is represented by equation .
q}:" Ax— A+hy b) A * +hy —}_IA+2hy
C) A+hy - Ax d Ax+hy 7}:-A+h)/
" LASER beamis___ i
a) Highly drrectronat b) Extremely bright
C) Monochromatrs d Al of these
The fractional refractlve index change (4) is grven by
a) A= nl—hz b) A—— n, —n,
c) A= n1 712/"1 d) @d=mn,—ny/my
=

A
b |
oy,
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8)

9)

10)

1)

.,
=
k.,

13)

14)

e

SLR-WF-491 ¢
Set| S¢|

The acceptance gone of fibre is equal to Y
a) 2 xacceptance angle b) +3'x acceptance angle -
c) 4x acce_b’tance angle d) -~ None _;?-'
The chiral}t?‘of armchair CNT is i
a) (ab) b (aa) ._
c) (a, 0) wd) (0, b)
Dontjf’type semiconductor is formed by adding impurity of valency
5 _,}'f by 4
The atomic radius of BCC Jattlce is
Q) V2, /4 o b)  V3,/4
C) a/2 _-:{.j d a/4 -
A plane parallel to one of the co-ordinate axes has an mtercept of
a 1 b) O o
C) d) None ‘of these &
If f is the frequency of alternating current supplled to a coil producing _:F_~:.-'F
magnetic fleld then the rod kept in magnetlcﬁeld vibrates with the &
frequencysl . _ "“
) o o f/
) 3F o) 2f
Optifaum reverberation time for speéch is o
a).= 0.5 to 1 second <" b) Otolsecond .~
ey 1to2second d) Above 5 second
y d Y
A, &
& .
"*-:..:'%. peu --\.":.
|.:. it ..\:\.
';}- -3 y "“«. ‘
.'\-\.‘:.‘ -\."':E:
- I H\:_.:.:. .
&
¥ 3
e _.ﬁ:. Page 14 of 16
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Seat
No.

Set .S

_\.-\.

F.Y. (B.Tech.) (Sem 1) (New) (CBCS) Examlnatlon March/April- 2023

ENGINEERING PHYSICS (BTN10101) ¥

Day & Date: Tuesday 11-07-2023 A Max-.:'Marks: 56

Time:

10:00 AM Tg01:00 PM @

Instructions: 1) All questions are compulsolyzm

Q.2
=5

Q3

Q.4

~2) Figures to the right indicate full marks.
*3) Assume suitable data if ftecessary.

e — e

= Section - |
Attempt any SIX of the followmg ¢ 18"
" a) Classify insulator, semlconductor & conductor on the baS|s of energy band
structure )

b) Explain with dlagrams the position of Fermi IeveHn
i) P-type - o
i) N- typesemlconductors o

c) Define atomic radius and obtain its values th SC BCC crystals.

d) State the propertles of ultrasonic waves..
e) Derive an expression for T|me dllatlon
f)  Derive the relation E = mc?
g) Determine the lattice constant lor FCC Iead crystal ol radius l 746 A. Also
find the spacing of .

i) (111) planes

i) (200) planes -
h):" The reverberation lime of a hall is 1.5 s and the area of-interior surface is
17 3340 m2 If the volume of th‘e hall is 12000 m3. Find the absorption
coefficient. o

o .
a3 ¥

Attempt any TWO of the followmg & 10
a) Whatis Hall effect’? Derive the relation for Hall voltage and Hall coeff|C|ent'

b) Explain the term: Mlller indices. Derive the relatlon between lattice constant

& interplanar spacmg for cubic crystal. =
~:_- d= & =
c) Slate and explam the factors affectlng the architectural acoustlcs a:nd their
remedies: j
d) i) WAhat is speed of clock to keep correct time w.r.to observer so that it

2may seem to lose 1 min per day. -
||} ‘At what speed the mass.of an object will be double of |ts value at rest.
o~ " Section - I

e,

Attempt any SIX of the foHowmg 18

-.7a) Derive an expressign for the resolving power of a- plane diffraction grating.
=" b) State & Explain Maius law -

c) Explain in brief .=
)] Popu!et_tion inversion
i) Pumping e

Page 15 of 16



Q.5

5 SLR-WF-491 ;

d) Write any five apphcatlons of laser in different ftelds
e) Describe the principle (Total Internal Reflection) on which optical fiber works
f)  Explain different types of carbon nano tubes: n-
g) Inan optlcaLtlber the core material has refractlve index 1.6 and refractive,
index of claddlng material is 1.3. Calculate the value of angle of acceptance.
h) What is._the De Broglie wavelength of.an electron that has a momentum of
4.56 % 10727 kg.m/s? (Given h = &63 x 10734].s)
Attempt any TWO of the foIIowmg L 10
a) |) Determine the grating elefment of a grating if when |IIum|nated with
light of wavelength 4000A° the second order spectrum.is seen at an
o angle of 26.4° R
i) Calculate the specific rotation if the plane of polarization is turned
through 26.4° trayersing 20 cm, length of 20% suigar solution.
b) Describe He-Ne laser with its construction and working.
c) Obtain the expression for acceptance angle, acceptance cone, numerical 4
aperture and fractional refractive index change of an optical fiber. &
d) '

Explain in detail Davisson Germer experiment:* &

-, [ [ s

=

el "

Ly
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Set P

"

F.Y. (B.Tech.) (Sent 1) (New) (CBCS) Examrnatron March/April- 2023

ENGINEERING PHYSICS (BTN10101) ¥

Day & Date: Tuesday 11-07-2023 Maxf'Marks: 70
Time: 10:00 AM T@01:00 PM 3"' -u

Instructions: 1) Q. No. 1 is compulsory and should be solved in first 30 mlnutes in Answer

Book. Page No.3 (startrng page of the Answer Book). Eac¢h question

carry one mark.

2) Don'’t forget to mentlon Questron Paper Set (P/Q/R/S) at the top of the
same page. K :

3) Figures to the right fndlcates full marks. -

4) Assume surtable data wherever needed and merttron it clearly.

Coﬁstants 1) Avogadro’s No. N 6.02 x 10%° / k.mol

_;t_.
'.._:

2) Velocity of light. ¢ =3 x 108 m / sec l?_'::m
3) Charge of electron e=16x10"1°C &

o

MCQ/Objectrve Type Questrons
Duration: 30 Minutes el - Marks: 14
Q.1 Choose the correct alternatives from the. grven options. 14
1)  Donor type semiconductor is formed by adding impurity of valency
ay= ~ by 4 i
€) 3 d 6 el
2) .'The atomic radius of BCC latfice is =
a0 V2, /4 & b) V3,74 "
oy c) a/2 _-J;- d a/4 = 3
»+ 3) A plane parallel to one; of the co-ordinate axes has an intercept of
a 1 T b) 0,4
c) d) None of these
4) If fisthe frequency of alternating current supplled to a coil producing .-
magnetic field. then the rod kept in magnetrc field vibrates with the
frequency : &
a) f & ;_--b) f/2 &
c) 3f: =d)  2f
5) Optrmum reverberation time for speech IS
a) ‘0.5 to 1 second AN b) Otolsecond o
c) - 1to 2 second d) Above5 second
6) I-The Lorentz transformatiof equatron for t co-ordinate from stos’
) t=(t+ vx/cz)/\fl v?/c? b)) t=(t—y _vx/cz)/\/l
wr C) t—(t—vx)/\/T_*vz/c d)  t=(t+vx)/V1-v?/c?
7) Einstein’s mass ener‘gy relation (E=m?) shows that

a) mass drsappears to reappear as energy...

b) energy dlsappears to reappear as mass”

C) mass and energy are two different forms of the same
d) all the ‘above statements are correcj_

'h
i .\.d—

Page 1 of 16



8)

9)

10)

11)

-
=
k.,

o]

[

13)

14)

s
[

The resolving pq\ﬁer of a grating is

a)  1/dA

The specifife"rotation of a substance is
a)  independent of
C) |rtVerser proportional to

=i
L

Stimulated absorption process is: fepresented by equation A

o

a)'_'. *_)A-I_h’y :'_}'.
€ A+hy - Ax &
LASER beamis___
a) Highly directional _ _J

c)  Monochromatic :

a)
c)
The acceptan};e' cone of fibre is equal
a) 2 xacceptance angle
c) 4Xx a,c-:(':eptance angle

A— nl_ nz 1
A=n1—n§7n1

& SLR-WF-491
b) /2

d) ~“n(n+1) =

= concentration of solution.™"
"b) directly proportional to
< d) none of these

=,

A * +hy—>A+2hy
Ax+hy - A+ hy

b)
d)

b) Extremely Qyié:ht

d)

b)
d)
b) 3 x acceptance angle )
d) 2 None A

A= nj'— ny o
5
A —r~n2 - n1 / n1 e
e
N

L
The chm‘éhty of armchair CNT is Ay
P
;
a) a b) D) (aa)
i~ e |'\. T ¥
c) «-(a, 0) . d) (0,b) [
o - L]
m o o
-5, 2 -
LT i =,
T &
¥ |.l;|— - _.\:'\-\,-
" o e
o -
L P,
i Iy .'. [
-‘\. e 'l\.\_'\' . =
o i o
= nYy
[ - -1
Sy ) -
L] & - i,
i ¥ .'\;".'\-' %
i il ;8
Ch ) -
3 O
--H- -\.A'\' -
i o
) e :
Eat : :"\-'.:'. AL
- _
ot ] o
P, F ﬂ.-' '\-:_'
P e S
. o A
..'\u . - —y
&-.. -.II. '\:..\.'-
™ -
o) X
R ¥ .
Iy / 0
Ay " 1“*-..- .:1:_'\-
S &
) ::."' d
.- _' -
~ -
1L Iy
ok 3
I.:--:_ Al
e iy e
;"""?' [ S
A o
oy o
" - I."".\.
' ey
.~y ]
2 e
. S
= b
[ [
= o
t L
L L Page 2 of 16
-

All of these'-' S
ﬁ, 12) The fractional refrac;twe index change (4) is given hy .
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F.Y. (B.Tech.) (Sem 1) (New) (CBCS) Examlnatlon March/April- 2023

ENGINEERING PHYSICS (BTN10101) ¥

Day & Date: Tuesday 11-07-2023 A Max-.:'Marks: 56

Time:

10:00 AM Tg01:00 PM @

Instructions: 1) All questions are compulsolyzm

Q.2
=5

Q3

Q.4

~2) Figures to the right indicate full marks.
*3) Assume suitable data if ftecessary.

e — e

= Section - |
Attempt any SIX of the followmg ¢ 18"
" a) Classify insulator, semlconductor & conductor on the baS|s of energy band
structure )

b) Explain with dlagrams the position of Fermi IeveHn
i) P-type - o
i) N- typesemlconductors o

c) Define atomic radius and obtain its values th SC BCC crystals.

d) State the propertles of ultrasonic waves..
e) Derive an expression for T|me dllatlon
f)  Derive the relation E = mc?
g) Determine the lattice constant lor FCC Iead crystal ol radius l 746 A. Also
find the spacing of .

i) (111) planes

i) (200) planes -
h):" The reverberation lime of a hall is 1.5 s and the area of-interior surface is
17 3340 m2 If the volume of th‘e hall is 12000 m3. Find the absorption
coefficient. o

o .
a3 ¥

Attempt any TWO of the followmg & 10
a) Whatis Hall effect’? Derive the relation for Hall voltage and Hall coeff|C|ent'

b) Explain the term: Mlller indices. Derive the relatlon between lattice constant

& interplanar spacmg for cubic crystal. =
~:_- d= & =
c) Slate and explam the factors affectlng the architectural acoustlcs a:nd their
remedies: j
d) i) WAhat is speed of clock to keep correct time w.r.to observer so that it

2may seem to lose 1 min per day. -
||} ‘At what speed the mass.of an object will be double of |ts value at rest.
o~ " Section - I

e,

Attempt any SIX of the foHowmg 18

-.7a) Derive an expressign for the resolving power of a- plane diffraction grating.
=" b) State & Explain Maius law -

c) Explain in brief .=
)] Popu!et_tion inversion
i) Pumping e
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Q.5
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d) Write any five apphcatlons of laser in different ftelds
e) Describe the principle (Total Internal Reflection) on which optical fiber works
f)  Explain different types of carbon nano tubes: n-
g) Inan optlcaLtlber the core material has refractlve index 1.6 and refractive,
index of claddlng material is 1.3. Calculate the value of angle of acceptance.
h) What is._the De Broglie wavelength of.an electron that has a momentum of
4.56 % 10727 kg.m/s? (Given h = &63 x 10734].s)
Attempt any TWO of the foIIowmg L 10
a) |) Determine the grating elefment of a grating if when |IIum|nated with
light of wavelength 4000A° the second order spectrum.is seen at an
o angle of 26.4° R
i) Calculate the specific rotation if the plane of polarization is turned
through 26.4° trayersing 20 cm, length of 20% suigar solution.
b) Describe He-Ne laser with its construction and working.
c) Obtain the expression for acceptance angle, acceptance cone, numerical 4
aperture and fractional refractive index change of an optical fiber. &
d) '

Explain in detail Davisson Germer experiment:* &

-, [ [ s

=

el "

Ly
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Day & Date: Tuesday 11-07-2023
Time: 10:00 AM T@-01:00 PM

v sL R-WF-491;."'¥:;

Set Q

"

) (New) (CBCS) Examlnatlon March/April- 2023

[

Maxf' Marks: 70

g

L5

Instructions: 1) Q. No. 1 is compulsory and should be solved in first 30 mlnutes in Answer
Book. Page No.3 (startlng page of the Answer Book). Eac¢h question

carry one mark.

same page.

3) Figures to the right ‘rndlcates full marks. a-

4) Assume swtable data wherever needed and mentlon it clearly.

Cdﬁstants 1) Avogadro’s No. N 6.02 x 10%° / k.mol

'h"'

2) Velocity of light. ¢ =3 x 108 m / sec N

fe) 3) Charge of electron. e = 1.6 x 10" 19¢

MCQ/Objectlve Type Questlons

Duration: 30 Minuteg

2) Don'’t forget to mentlon Questlon Paper Set (P/Q/R/S) at the top of the

oy
o
o

e

Marks: 14

Q.1 Choose theicorrect alternatives from the. 'given options.

1)  Theresolving power of a grating is_.

s A/dA
G') nNdA

2) “The specific rotation of a sub__éﬁ'ance is

Sl

~~ a) independent of

£ c) inversely proportlonal to

b) di/2
d nn+1)

14

concentration of solution.

b) directly pr‘OportlonaI to

d) none ofthese

'3) Stimulated absorptlon process is represented byequaﬂon

o a) Ax—A+hy. "
> c) A+hy »Ax”
4)  LASER beam is
a)  Highly directional
C) Monothomatlc

5) The fractlonal refractive index change (A) is given by

a.) A._~ n1 - nz
C) A— ny —ny/ny

6) Theacceptance cone of flbreqs equal to

a} 2 X acceptance angle -
,C) 4 xacceptance angle

7)< The chirality of armcha,ir_,:%NT is

a) (ab) 2
c) (a 0)

C

b) A_M_"’_‘ +hy — A+ 2hy
d  Ax+hy - A+hy

b.)';'-f Extremely bright
d) All of these

b) A=n;—n L
d) A = n2 - n1 /nl_-""\-

b) 3x acceptam:e"e angle
d) None

b) (aa).

d) (0,b)

T
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wa 0 o
,;_-f‘ & Set | O
8) Donor type semrconductor is formed by addmg impurity of valency ;3:'
a) 5 ':_l‘._ b) \ __;-:'
c) 3 .= d). 6 ¥
9) The atotﬁfé radius of BCC lattice is _ &
a)  V2,/4 2B V3, /4
c) ma/2 od) a/4 ﬁi ’
10) Aplane parallel to one of the cq ordlnate axes has an mtercept of
a 1 by O £
A, AC) o d) None of theseﬂ
11)‘ If f is the frequency of al;ernatlng current supplied to agonl producing '
& magnetic field then the -rod kept in magnetic field wbrates with the o
frequency___ . - o
a) f R\l by f/2 = &
c) 3f d 2f .7 &
12) Optimum reverberation time for speech is _F
a) 0.5to ksecond b) @ to 1 second o
c) 1to 2‘§econd d) . Above 5 second ‘“
13) The Lorentz transformation equatlon for t'co-ordinate from s to S
a) t,;’— (t+ vx/c?) /V1-v /c2 b) t= (t— vx/cz)/\/I
c) . “t = (t —vx)/V1 — v2/c? “d) t—(t+vx)/\/_—*~v2/c
14) Emsteln S mass energy relation (E‘-mz) shows that -1_'.'-'
‘a) mass disappears to reappear as energy R
“'b)  energy disappears to re&ppear as mass B
= ¢) mass and energy are fwo different forms of the same v
£ d) allthe above statements are correct & 2
X3 . a4
|.:. it ..\:\.
_;‘\-— "'3 - - I
--H-.\.:..\l .\.-‘t-
o 3
v 5

o2 _f»':"-. Page 6 of 16
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Seat
No.

7

F.Y. (B.Tech. ) (Sem -1) (New) (CBCS) Examlnatlon I\/Iarch/Aprll 2023

Time:

Instructlons 1) All questions are compulsory

QZ,

-

'.._:

\.t_i)‘ The reverberation lime of a ‘hallis 1.5 s and the area.of interior surface is

“ENGINEERING PHYSlCS (BTN10101)

Day & Date: Tuesday, 11-07-2023 . Y I_\gjléi(. Marks: 56

10:00 AMT6 01:00 PM _;i‘

"2) Figures to the right |nd|cate full marks. =
3) Assume suitable data |f necessary.

Section — | Il
Attempt any SIX of the followmg = -f.-18
a) Classify insulator, semlconductor & conductor on the basis of energy band
structure _ .
b) Explain with dlagrams the position of Fermi Ieve] in __'”
i) P-type: = o
i) N-type semiconductors

c) Define atemic radius and obtain its values for SC, BCC crystals.
d) State the‘properties of ultrasonic waves::
e) Derive-an expression for Tlme dilation:
f) Derwe the relation E = mc? > 5
9) De‘termlne the lattice constant Ior FCC lead crystal ol radlus I 746 A. Also
find the spacing of 0
i) (111) planes s
i) (200) planes &

3340 m?. If the volume of~ the hall is 12000 m3. Flnd the absorption
coefficient.

T
"
o
o

Attempt any TWO of the’ foIIowmg ~ 10
a) Whatis Hall effe(;t” Derive the relation for HaII voltage and Hall coeff|C|ent

b) Explain the term Mlller indices. Derive the relatlon between lattice constant
& mterplanar ‘Spacing for cubic crystal.

.a - .
: VT KZ 1 2 S
c) Slate and explam the factors affectlng the architectural acoustlcs and their
remedies.
d) i), «What is speed of clock tdkeep correct time w.r.to observer so that it

2 'may seem to lose 1 min-per day.
N Cii) At what speed the mass of an object will be double of its value at rest.
) :'t"-" Section - |I
Attempt any SIX of the: tollowmg o 18
a) Derive an expresston for the resolving power of: a plane diffraction grating.
b) State & Explaln Malus law o
c) Explain in brief* 2
i) Population inversion o
i) Pumping &
oy Page 7 of 16
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5 SLR-WF-491 ;

d) Write any five apphcatlons of laser in different ftelds
e) Describe the principle (Total Internal Reflection) on which optical fiber works
f)  Explain different types of carbon nano tubes: n-
g) Inan optlcaLtlber the core material has refractlve index 1.6 and refractive,
index of claddlng material is 1.3. Calculate the value of angle of acceptance.
h) What is._the De Broglie wavelength of.an electron that has a momentum of
4.56 % 10727 kg.m/s? (Given h = &63 x 10734].s)
Attempt any TWO of the foIIowmg L 10
a) |) Determine the grating elefment of a grating if when |IIum|nated with
light of wavelength 4000A° the second order spectrum.is seen at an
o angle of 26.4° R
i) Calculate the specific rotation if the plane of polarization is turned
through 26.4° trayersing 20 cm, length of 20% suigar solution.
b) Describe He-Ne laser with its construction and working.
c) Obtain the expression for acceptance angle, acceptance cone, numerical 4
aperture and fractional refractive index change of an optical fiber. &
d) '

Explain in detail Davisson Germer experiment:* &

-, [ [ s

=

el "

Ly
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Seat
No.

Set R

"

F.Y. (B.Tech.) (Sen1 1) (New) (CBCS) Examlnatlon March/April- 2023

ENGINEERING PHYSICS (BTN10101) ¥

Day & Date: Tuesday 11-07-2023 Maxf'Marks: 70
Time: 10:00 AM T@-01:00 PM 3"' -u

Instructions: 1) Q. No. 1 is compulsory and should be solved in first 30 mlnutes in Answer

Book. Page No.3 (startlng page of the Answer Book). Eac¢h question

carry one mark.

2) Don'’t forget to mentlon Questlon Paper Set (P/Q/R/S) at the top of the
same page. K :

3) Figures to the right ‘rndlcates full marks. -

4) Assume swtable data wherever needed and mentlon it clearly.

Cdﬁstants 1) Avogadro’s No. N 6.02 x 10%° / k.mol

2) Velocity of light. ¢ =3 x 108 m / sec l?_'::m
5 3) Charge of electron e=16x10"1°C &
MCQ/Objectlve Type Questlons
Duration: 30 Minuteg K - Marks: 14
Q.1 Choose the}c'.orrect alternatives from thle.'given options. 14

1) LASER beamis_____ . ' %
a)=" Highly directional & b)  Extremely bright:
€)  Monochromatic d) Allof these .::' g

2) , “"The fractional refractive |ndeX9E:hange (4) is given by :

At A=n-ny o b) A=n, —_n1 b

x-’ C) A= ng,—n, /nl . -\.:. d) A= n, __'L—‘ nq / nq ) LD

“"3)  The acceptance cone of fibre is equal to o
a) 2 xacceptance@angle b) 3 xiacceptance angle 3

c) 4x acceptance angle d) None

4)  The chirality of armchalr CNTis = «= &
a) (a,b) ) (a, a)
c (@0, d (0,b)

5) Donor type semlconductor Is formed: by adding impurity of valency
a) 5. b)) 4 .
) 3 ood) 6 .

6)  Theatomic radius of BCC Iattlce is
e V2, /4 b) V3,/4

.'C) a/?2 d a/4 _
7) <= A plane parallel to one, of the co-ordinate axes has an mtercept of
= a) 1 5 - b) O v
c) oo d) None.bf these
W =

Page 9 of 16



8)

9)

10)

12)

13)

14)

SLR-WF-491 ¢

-

If fis the frequengy of alternating current suppii.ed to a coil producing
magnetic field then the rod kept in magnetlc field vibrates with the

frequency o~ . =
D f o 0" f/2
c) 3f,':~: d) 2f =)
Optimum reverberation time for spe&ch is O

a) 0.5to 1 second +~~ b) 0Oto1lsecond \

c) & =1 to 2 second K d) Above5second !

The Lorentz transformation equatlon for t co-ordinate from s to s’

a) t=(t+ vx/c?) /V1=v?/c? b) = (t- vx/cz)/\/l
R ‘) t= (t—vx)/\/_—vz/c d t= (t+vx)/’\/_—v2/c
A1) G

Einstein’s mass energy: relation (E=m?) shows that
a) mass disappears to reappear as energy
b) energy dlsappears to reappear as mass

c) mass and energy are two different forms of the same
d) allthe abave statements are correct = iy
The resolvingr‘power of a grating is o
a) A/dLz b) ~dA /2
c) nNdA A" n(n + 1)
The specific rotation of a substance is" concentration of soltition.
a) __;_‘ir'}dependent of ~"b)  directly proportionalto
c).= inversely proportionalto  .=* d) none of these -
.§‘;t'imulated absorption process j§""represented by equation::: 4
i “a) Ax— A+hy - b) A x +hy —'A+2hy
) A+hy - Ax @ d Ax+hy =A+hy
W >

Page 10 of 16
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Seat .\.: .I:.-.._. -:.: =

L

F.Y. (B.Tech. ) (Sem -1) (New) (CBCS) Examlnatlon I\/Iarch/Aprll 2023
“ENGINEERING PHYStCS (BTN10101)

Day & Date: Tuesday, 11-07-2023 - Y Mak. Marks: 56
Time: 10:00 AM:Fo 01:00 PM A

Instructlons 1) All questions are compulsory
"2) Figures to the right |nd|cate full marks. =
3) Assume suitable data |f necessary.

Section — | 3

Q. 2, Attempt any SIX of the fol]owmg = -f.-18
2 a) Classify insulator, semlconductor & conductor on the basis of energy band
structure .
b) Explain with dlagrams the position of Fermi Ieve] in i
i) P-type: = o
i) N-type semiconductors
c) Define atemic radius and obtain its values for SC, BCC crystals.
d) State the‘properties of ultrasonic waves::
e) Derive-an expression for Tlme dilation:
f) Derwe the relation E = mc? > 5
9) De‘termlne the lattice constant Ior FCC lead crystal ol radlus I 746 A. Also
find the spacing of 0
i) (111) planes s
R i) (200) planes &
h) The reverberation lime of a ‘hallis 1.5 s and the area.of interior surface is
3340 m2. If the volume of~ the hall is 12000 m3. Flnd the absorption
coefficient. -

P, e
P, b o

-
o

T

'\..\'.

~Q.3 Attempt any TWO of thefollowmg ~ 10

a) Whatis Hall effe(;t” Derive the relation for HaII voltage and Hall coeff|C|ent

b) Explain the term Mlller indices. Derive the relatlon between lattice constant
& mterplanar ‘Spacing for cubic crystal.

.a - .
: VT KZ 1 2 S
c) Slate and explam the factors affectlng the architectural acoustlcs and their
remedies.
d) i), «What is speed of clock tdkeep correct time w.r.to observer so that it

2 'may seem to lose 1 min-per day.
N Cii) At what speed the mass of an object will be double of its value at rest.
) :'t"-" Section - |I
Q.4._-'"'Attempt any SIX of the: tollowmg o 18
= a) Derive an expresston for the resolving power of: a plane diffraction grating.
b) State & Explaln Malus law o
c) Explain in brief* 2
i) Population inversion o
i) Pumping &
oy Page 11 of 16



Q.5

5 SLR-WF-491 ;

d) Write any five apphcatlons of laser in different ftelds
e) Describe the principle (Total Internal Reflection) on which optical fiber works
f)  Explain different types of carbon nano tubes: n-
g) Inan optlcaLtlber the core material has refractlve index 1.6 and refractive,
index of claddlng material is 1.3. Calculate the value of angle of acceptance.
h) What is._the De Broglie wavelength of.an electron that has a momentum of
4.56 % 10727 kg.m/s? (Given h = &63 x 10734].s)
Attempt any TWO of the foIIowmg L 10
a) |) Determine the grating elefment of a grating if when |IIum|nated with
light of wavelength 4000A° the second order spectrum.is seen at an
o angle of 26.4° R
i) Calculate the specific rotation if the plane of polarization is turned
through 26.4° trayersing 20 cm, length of 20% suigar solution.
b) Describe He-Ne laser with its construction and working.
c) Obtain the expression for acceptance angle, acceptance cone, numerical 4
aperture and fractional refractive index change of an optical fiber. &
d) '

Explain in detail Davisson Germer experiment:* &

-, [ [ s

=

el "

Ly
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Seat
No.

7

s

F.Y. (B.Tech)(Sern ) (New) (CBCS) Examination: March/April- 2023

“ENGINEERING PHYSICS (BTN10101)

Day & Date: Tuesday, 11-07-2023 5 Y Mak. Marks: 70
Time: 10:00 AM F0 01:00 PM -

Instructions: ,1_) Q. No. 1 is compulsory and should be solved in first 30 m1nutes in Answer

@

=" Book. Page No.3 (startmg page of the Answer Book). Each guestion

carry one mark. .
2) Don’t forget to ment|0n Question Paper Set (P/Q/R/S) at the top of the
same page. E
3) Figures to the rrght indicates full marks.
4) Assume suitable data wherever needed and mentlon it clearly.

Constants 1) Avogadro’s No:'N = 6.02 x 1026 / k.mol .7_'"

2) Velocity of light. ¢ =3 x 108 m / sec &

3) Charge ot electron. e = 1.6 x 107°¢c =" &
.~ MCQJ/Objective Type: Questlons
Duration: 30 Minute's' A = Marks: 14
Q.1 Choose the correct alternatives from the given options. 14
1)  The Lorentz transformation equatrbn for t co-ordinate from,s: to s’

=, ¥
i |

3)
2)
5)
6)

&)

a) t= (t+ vx/c?) /V1—v&/c? b) t= (t— vx/c.z)/\/l
mt"fC) t—(t—vx)/\/_—vz/c@' d) t—(t+vx)f\/_—v2/c
2y

Einstein’s mass energy reJatlon (E=m?) shows that

a) mass disappears to-reappear as energy )
b) energy dlsappears to reappear as mass "
c) mass and energy are two different forms of the same A
d) all the above statements are correct &~ Ry

The resolving ppvi?er of a grating is

a) A/dA by da /2
c) nNdi d) n(n+1) R
The specrfrc rotatron of a substance. i |.s concentration of so_lt_é&ibn.
a) independent of = b) directly proportionalto
C) mversely proportional to ‘s d) none of these
Stlnjjutated absorption process; is represented by equation .
q}:" Ax— A+hy b) A * +hy —}_IA+2hy
C) A+hy - Ax d Ax+hy 7}:-A+h)/
" LASER beamis___ i
a) Highly drrectronat b) Extremely bright
C) Monochromatrs d Al of these
The fractional refractlve index change (4) is grven by
a) A= nl—hz b) A—— n, —n,
c) A= n1 712/"1 d) @d=mn,—ny/my
=

A
b |
oy,
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8)

9)

10)

1)

.,
=
k.,

13)

14)

e

SLR-WF-491 ¢
Set| S¢|

The acceptance gone of fibre is equal to Y
a) 2 xacceptance angle b) +3'x acceptance angle -
c) 4x acce_b’tance angle d) -~ None _;?-'
The chiral}t?‘of armchair CNT is i
a) (ab) b (aa) ._
c) (a, 0) wd) (0, b)
Dontjf’type semiconductor is formed by adding impurity of valency
5 _,}'f by 4
The atomic radius of BCC Jattlce is
Q) V2, /4 o b)  V3,/4
C) a/2 _-:{.j d a/4 -
A plane parallel to one of the co-ordinate axes has an mtercept of
a 1 b) O o
C) d) None ‘of these &
If f is the frequency of alternating current supplled to a coil producing _:F_~:.-'F
magnetic fleld then the rod kept in magnetlcﬁeld vibrates with the &
frequencysl . _ "“
) o o f/
) 3F o) 2f
Optifaum reverberation time for speéch is o
a).= 0.5 to 1 second <" b) Otolsecond .~
ey 1to2second d) Above 5 second
y d Y
A, &
& .
"*-:..:'%. peu --\.":.
|.:. it ..\:\.
';}- -3 y "“«. ‘
.'\-\.‘:.‘ -\."':E:
- I H\:_.:.:. .
&
¥ 3
e _.ﬁ:. Page 14 of 16
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Seat
No.

Set .S

_\.-\.

F.Y. (B.Tech.) (Sem 1) (New) (CBCS) Examlnatlon March/April- 2023

ENGINEERING PHYSICS (BTN10101) ¥

Day & Date: Tuesday 11-07-2023 A Max-.:'Marks: 56

Time:

10:00 AM Tg01:00 PM @

Instructions: 1) All questions are compulsolyzm

Q.2
=5

Q3

Q.4

~2) Figures to the right indicate full marks.
*3) Assume suitable data if ftecessary.

e — e

= Section - |
Attempt any SIX of the followmg ¢ 18"
" a) Classify insulator, semlconductor & conductor on the baS|s of energy band
structure )

b) Explain with dlagrams the position of Fermi IeveHn
i) P-type - o
i) N- typesemlconductors o

c) Define atomic radius and obtain its values th SC BCC crystals.

d) State the propertles of ultrasonic waves..
e) Derive an expression for T|me dllatlon
f)  Derive the relation E = mc?
g) Determine the lattice constant lor FCC Iead crystal ol radius l 746 A. Also
find the spacing of .

i) (111) planes

i) (200) planes -
h):" The reverberation lime of a hall is 1.5 s and the area of-interior surface is
17 3340 m2 If the volume of th‘e hall is 12000 m3. Find the absorption
coefficient. o

o .
a3 ¥

Attempt any TWO of the followmg & 10
a) Whatis Hall effect’? Derive the relation for Hall voltage and Hall coeff|C|ent'

b) Explain the term: Mlller indices. Derive the relatlon between lattice constant

& interplanar spacmg for cubic crystal. =
~:_- d= & =
c) Slate and explam the factors affectlng the architectural acoustlcs a:nd their
remedies: j
d) i) WAhat is speed of clock to keep correct time w.r.to observer so that it

2may seem to lose 1 min per day. -
||} ‘At what speed the mass.of an object will be double of |ts value at rest.
o~ " Section - I

e,

Attempt any SIX of the foHowmg 18

-.7a) Derive an expressign for the resolving power of a- plane diffraction grating.
=" b) State & Explain Maius law -

c) Explain in brief .=
)] Popu!et_tion inversion
i) Pumping e

Page 15 of 16



Q.5

5 SLR-WF-491 ;

d) Write any five apphcatlons of laser in different ftelds
e) Describe the principle (Total Internal Reflection) on which optical fiber works
f)  Explain different types of carbon nano tubes: n-
g) Inan optlcaLtlber the core material has refractlve index 1.6 and refractive,
index of claddlng material is 1.3. Calculate the value of angle of acceptance.
h) What is._the De Broglie wavelength of.an electron that has a momentum of
4.56 % 10727 kg.m/s? (Given h = &63 x 10734].s)
Attempt any TWO of the foIIowmg L 10
a) |) Determine the grating elefment of a grating if when |IIum|nated with
light of wavelength 4000A° the second order spectrum.is seen at an
o angle of 26.4° R
i) Calculate the specific rotation if the plane of polarization is turned
through 26.4° trayersing 20 cm, length of 20% suigar solution.
b) Describe He-Ne laser with its construction and working.
c) Obtain the expression for acceptance angle, acceptance cone, numerical 4
aperture and fractional refractive index change of an optical fiber. &
d) '

Explain in detail Davisson Germer experiment:* &

-, [ [ s

=

el "

Ly
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SLR-JE-703

Seat
No. Set| P
F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination: March/April-2024
Engineering Physics/(BTCE0101)/(BTCSE0101)/ (BTETE0101)/
(BTEEO0101)/ (BTMEO0101)
Day & Date: Saturday, 25-05-2024 Max. Marks: 70
Time: 10:00 AM To 01:00 PM
Instructions: 1) Q. No. 1 is compulsory. It should be solved in the first 30 minutes in
answer book Page no 03 (Starting page of the Answer Book). Each
question carries one mark.
2) Don’t forget to Mention question paper set (P/Q/R/S) on top of page.
3) Figures to the right indicate full marks.
4) Make suitable assumptions, if necessary.
Constants: 1) Avogadro’s no., N =6.02 x 10%¢ / k.mol.
2) Velocity of light, c = 3 x 108 m/sec.
3) Charge of electron, e = 1.6 x 10-"° C.
MCQ/Objective Type Questions
Duration: 30 Minutes Marks: 14
Q.1 Choose the correct option from the following. 14

1)  Donor type semiconductor is formed by adding impurity of valency

a) 3 b) 5
c) 4 d) 6
2)  The band gap energy of silicon (Si) is approximately
a) 0.3eV b) 1.1eV
c) 0.7eV d) 2.1eV
3) Total axes of symmetry for cubic structure is
a) 3 b) 6
c) 9 d) 13
4) The co-ordination number in case of BCC structure is
a) 6 b) 12
c) 8 d) 10
5) The Bragg’s law equation is .
a) 2dsinf =dA b) 3dsinf =dA
C) 2dsinf =n.A d) dsinf =n.A
6)  Optimum reverberation time for speech is .
a) 0.5to1sec b) 0.5to2sec
c) 1to2sec d) 2to3sec
7)  The sound waves with frequency less than 20 Hz are called
a) audible waves b) infrasonic waves
c) ultrasonic waves d) Above all

8) Bending of the light at corners of slit and penetration of waves into the
regions of geometrical shadow is known as .
a) polarization b) diffraction
c) dispersion d) interference

Page 1 of 16



9)

10)

11)

12)

13)

14)

SLR-JE-703

Set P
Along optic axis, the speed of o-ray and e-ray is
a) Ve=Vo b) Ve >Vo
c) Ve<Vo d) None of these
The process of supplying energy to the laser medium with a view of
transfer it into the state of population inversion is known as
a) depumping b) lasing action
c) population inversion d) pumping
In He-Ne lasers, the ratio of He-Ne is in the order
a) 1:10 b) 10:1
c) 11 d) 100:1
Holography means
a) To get zero dimension image b) To get 2D image of 3D object

c) To get 3D image of 3D object d) To get 3D image of 2D object
The critical angle @ for fiber optics is

) sin (E) b)  sin-1 (ﬂ)
n; np

) sin (2) d) i1 (E)
nq ny

Dimensions of nanomaterials ranging from :

a) 1to100 nm b) 2to5nm

c) 100to 150 nm d) 0.1to5nm
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SLR-JE-703
Seat
No. Set| P

F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination: March/April-2024
Engineering Physics/(BTCE0101)/(BTCSE0101)/ (BTETE0101)/
(BTEE0101)/ (BTMEO0101)

Day & Date: Saturday, 25-05-2024 Max. Marks: 56
Time: 10:00 AM To 01:00 PM

Instructions: 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Section - |

Q.2 Attempt any six of the following: 18

a) Derive an expression for Fermi energy in intrinsic semiconductors Ep = 7“’

b) Define: valence band, conduction band and energy gap. Represent with
neat diagram.
c¢) Explain: Bragg’s law
d) Define co-ordination number. Obtain co-ordination number for SC and FCC.
e) Explain:
i) Magnetostriction effect, and
i) Piezo-electric effect
f)  Write applications of Ultrasonic waves.
dg) A copper strip 2 cm wide and 1Tmm thick is placed in a magnetic field with
B =1.5 wb/m?. If a current of 200 A is set up in the strip. Calculate hall voltage
that appears across the strip if number of charge carriers is 8.4 x 1028 /m3
h) Determine the lattice constant for FCC lead crystal of radius 1.746 A°. Also
find the spacing of,
i) (200) planes,
i) (111) planes

Q.3 Attempt any TWO of the following: 10
a) What is Hall effect? Derive the relation for Hall voltage (V+) and Hall
coefficient (Rn).
b) Explain the term Miller indices. Derive the relation between lattice constant

and interplanar spacing for cubic crystal.
a

VhZ + k2 + 12
c) State and explain the factors affecting the architectural acoustics and their
remedies.
d) i) Calculate the inter-planer spacing for (3 2 1) plane in a simple cube
lattice where constant is 4.2 A°.
ii) A classroom has dimensions 20 x 15 x 5 m3. The reverberation time is
3.5 sec. Calculate the total absorption of its surfaces and the average
absorption coefficient.

Page 3 of 16



Q.4

Q.5

SLR-JE-703
Set| P

Section -l

Attempt any SIX of the following. 18
a) Explain: Rayleigh’s criterion of resolution.
b) State and explain: Mauls law.
c) Explain:
i) Stimulated Emission and
i) Spontaneous Emission
d) State properties of LASER.
e) Explain structure of optical fibers with neat labeled diagrams.
f) Explain: Types of carbon nano tubes (CNTSs).
g) How many orders will be visible if the wavelength of the incident radiation is
6500 AU and the number of lines/cm on the grating is 5000.
h) Calculate the numerical aperture and acceptance angle for an optical fibre
with core and cladding refractive indices being 1.48 and 1.40 respectively.

Attempt any TWO of the following: 10
a) Obtain the expression for acceptance angle, acceptance cone, numerical
aperture and fractional refractive index change of an optical fiber.
b) What is diffraction grating? Derive an expression for the resolving power of
a diffraction grating (1/dA = n.N).
c¢) i) Calculate specific rotation, if the plane of polarization is rotated through
25°. Length of tube is 20 cm. Given: concentration of sugar solution
20%.

i) Determine NA of a step index fibre when core refractive index n; = 1.5
and cladding refractive index n, = 1.48. Find maximum angle for
entrance of light if fibre is placed in air.

d) Explain: He-Ne gas laser with neat energy and transition diagram.
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SLR-JE-703

Seat
No. Set| Q
F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination: March/April-2024
Engineering Physics/(BTCE0101)/(BTCSE0101)/ (BTETE0101)/
(BTEEO0101)/ (BTMEO0101)
Day & Date: Saturday, 25-05-2024 Max. Marks: 70
Time: 10:00 AM To 01:00 PM
Instructions: 1) Q. No. 1 is compulsory. It should be solved in the first 30 minutes in
answer book Page no 03 (Starting page of the Answer Book). Each
question carries one mark.
2) Don’t forget to Mention question paper set (P/Q/R/S) on top of page.
3) Figures to the right indicate full marks.
4) Make suitable assumptions, if necessary.
Constants: 1) Avogadro’s no., N =6.02 x 10%¢ / k.mol.
2) Velocity of light, c = 3 x 108 m/sec.
3) Charge of electron, e = 1.6 x 10-"° C.
MCQ/Objective Type Questions
Duration: 30 Minutes Marks: 14
Q.1 Choose the correct option from the following. 14

1)  Bending of the light at corners of slit and penetration of waves into the
regions of geometrical shadow is known as .

a) polarization b) diffraction

c) dispersion d) interference
2)  Along optic axis, the speed of o-ray and e-ray is

a) Ve=Vo b) Ve >Vo

c) Ve<Vo d) None of these

3) The process of supplying energy to the laser medium with a view of
transfer it into the state of population inversion is known as

a) depumping b) lasing action
c) population inversion d) pumping
4) In He-Ne lasers, the ratio of He-Ne is in the order
a) 1:10 b) 10:1
c) 11 d) 100:1

5) Holography means

a) To get zero dimension image b) To get 2D image of 3D object
c) To get 3D image of 3D object d) To get 3D image of 2D object

6) The critical angle @ for fiber optics is

) sin (E) b)  sin-1 (E)

n; n;
©)  sin (n_z) 4 gip- (E)
ny nq
7)  Dimensions of nanomaterials ranging from .
a) 1to100 nm b) 2to5nm
c) 100to 150 nm d) 0.1to5nm
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8) Donor type semiconductor is formed by adding impurity of valency
a) 3 b) 5
c) 4 d) 6
9) The band gap energy of silicon (Si) is approximately
a) 03eV b) 1.1eV
c) 0.7eV d) 2.1eV
10) Total axes of symmetry for cubic structure is
a) 3 b) 6
c) 9 d) 13
11) The co-ordination number in case of BCC structure is
a) 6 b) 12
c) 8 d) 10
12) The Bragg’s law equation is .
a) 2dsinf =dA b) 3dsinf =dA
C) 2dsinf =n.A d) dsinf =n.1
13) Optimum reverberation time for speech is .
a) 0.5to1sec b) 0.5to2sec
c) 1to2sec d) 2to3sec
14) The sound waves with frequency less than 20 Hz are called
a) audible waves b) infrasonic waves
c) ultrasonic waves d) Above all
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F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination: March/April-2024
Engineering Physics/(BTCE0101)/(BTCSE0101)/ (BTETE0101)/
(BTEE0101)/ (BTMEO0101)

Day & Date: Saturday, 25-05-2024 Max. Marks: 56
Time: 10:00 AM To 01:00 PM

Instructions: 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Section - |

Q.2 Attempt any six of the following: 18

a) Derive an expression for Fermi energy in intrinsic semiconductors Ep = 7“’

b) Define: valence band, conduction band and energy gap. Represent with
neat diagram.
c¢) Explain: Bragg’s law
d) Define co-ordination number. Obtain co-ordination number for SC and FCC.
e) Explain:
i) Magnetostriction effect, and
i) Piezo-electric effect
f)  Write applications of Ultrasonic waves.
dg) A copper strip 2 cm wide and 1Tmm thick is placed in a magnetic field with
B =1.5 wb/m?. If a current of 200 A is set up in the strip. Calculate hall voltage
that appears across the strip if number of charge carriers is 8.4 x 1028 /m3
h) Determine the lattice constant for FCC lead crystal of radius 1.746 A°. Also
find the spacing of,
i) (200) planes,
i) (111) planes

Q.3 Attempt any TWO of the following: 10
a) What is Hall effect? Derive the relation for Hall voltage (V+) and Hall
coefficient (Rn).
b) Explain the term Miller indices. Derive the relation between lattice constant

and interplanar spacing for cubic crystal.
a

VhZ + k2 + 12
c) State and explain the factors affecting the architectural acoustics and their
remedies.
d) i) Calculate the inter-planer spacing for (3 2 1) plane in a simple cube
lattice where constant is 4.2 A°.
ii) A classroom has dimensions 20 x 15 x 5 m3. The reverberation time is
3.5 sec. Calculate the total absorption of its surfaces and the average
absorption coefficient.
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Section -l

Attempt any SIX of the following. 18
a) Explain: Rayleigh’s criterion of resolution.
b) State and explain: Mauls law.
c) Explain:
i) Stimulated Emission and
i) Spontaneous Emission
d) State properties of LASER.
e) Explain structure of optical fibers with neat labeled diagrams.
f) Explain: Types of carbon nano tubes (CNTSs).
g) How many orders will be visible if the wavelength of the incident radiation is
6500 AU and the number of lines/cm on the grating is 5000.
h) Calculate the numerical aperture and acceptance angle for an optical fibre
with core and cladding refractive indices being 1.48 and 1.40 respectively.

Attempt any TWO of the following: 10
a) Obtain the expression for acceptance angle, acceptance cone, numerical
aperture and fractional refractive index change of an optical fiber.
b) What is diffraction grating? Derive an expression for the resolving power of
a diffraction grating (1/dA = n.N).
c¢) i) Calculate specific rotation, if the plane of polarization is rotated through
25°. Length of tube is 20 cm. Given: concentration of sugar solution
20%.

i) Determine NA of a step index fibre when core refractive index n; = 1.5
and cladding refractive index n, = 1.48. Find maximum angle for
entrance of light if fibre is placed in air.

d) Explain: He-Ne gas laser with neat energy and transition diagram.
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F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination: March/April-2024

Engineering Physics/(BTCE0101)/(BTCSE0101)/ (BTETE0101)/
(BTEE0101)/ (BTMEO0101)

Day & Date: Saturday, 25-05-2024 Max. Marks: 70

Time: 10:00 AM To 01:00 PM

Instructions: 1) Q. No. 1 is compulsory. It should be solved in the first 30 minutes in
answer book Page no 03 (Starting page of the Answer Book). Each
question carries one mark.

2) Don’t forget to Mention question paper set (P/Q/R/S) on top of page.
3) Figures to the right indicate full marks.
4) Make suitable assumptions, if necessary.

Constants: 1) Avogadro’s no., N =6.02 x 10%¢ / k.mol.
2) Velocity of light, c = 3 x 108 m/sec.
3) Charge of electron, e = 1.6 x 10-"° C.

MCQ/Objective Type Questions

Duration: 30 Minutes Marks: 14

Q.1 Choose the correct option from the following.
1) In He-Ne lasers, the ratio of He-Ne is in the order

a) 1:10 b) 10:1
c) 11 d) 100:1
2) Holography means
a) To get zero dimension image b) To get 2D image of 3D object

c) Toget 3D image of 3D object d) To get 3D image of 2D object
3) The critical angle @ for fiber optics is

) sin (E) b)  sin—1 (ﬁ)

n, n;
)  sin (2) d) i1 (2)
nq nq
4) Dimensions of nanomaterials ranging from )
a) 1to100 nm b) 2to5nm
c) 100to 150 nm d) 0.1to5nm
5) Donor type semiconductor is formed by adding impurity of valency
a) 3 b) 5
c) 4 d) 6
6) The band gap energy of silicon (Si) is approximately
a) 0.3eV b) 1.1eV
c) 0.7eV d) 2.1eV
7)  Total axes of symmetry for cubic structure is
a) 3 b) 6
c) 9 d) 13
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8)  The co-ordination number in case of BCC structure is

a) 6 b) 12

c) 8 d) 10
9) The Bragg’s law equation is .

a) 2dsinf =dA b) 3dsinf =dA

C) 2dsinf =n.A d) dsinf =n.1
10) Optimum reverberation time for speech is .

a) 0.5to1sec b) 0.5to2sec

c) 1to2sec d) 2to3sec
11) The sound waves with frequency less than 20 Hz are called

a) audible waves b) infrasonic waves

c) ultrasonic waves d) Above all

12) Bending of the light at corners of slit and penetration of waves into the
regions of geometrical shadow is known as .

a) polarization b) diffraction

c) dispersion d) interference
13) Along optic axis, the speed of o-ray and e-ray is

a) Ve=Vo b) Ve >Vo

c) Ve<Vo d) None of these

14) The process of supplying energy to the laser medium with a view of
transfer it into the state of population inversion is known as
a) depumping b) lasing action
c) population inversion d) pumping
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F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination: March/April-2024
Engineering Physics/(BTCE0101)/(BTCSE0101)/ (BTETE0101)/
(BTEE0101)/ (BTMEO0101)

Day & Date: Saturday, 25-05-2024 Max. Marks: 56
Time: 10:00 AM To 01:00 PM

Instructions: 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Section - |

Q.2 Attempt any six of the following: 18

a) Derive an expression for Fermi energy in intrinsic semiconductors Ep = 7“’

b) Define: valence band, conduction band and energy gap. Represent with
neat diagram.
c¢) Explain: Bragg’s law
d) Define co-ordination number. Obtain co-ordination number for SC and FCC.
e) Explain:
i) Magnetostriction effect, and
i) Piezo-electric effect
f)  Write applications of Ultrasonic waves.
dg) A copper strip 2 cm wide and 1Tmm thick is placed in a magnetic field with
B =1.5 wb/m?. If a current of 200 A is set up in the strip. Calculate hall voltage
that appears across the strip if number of charge carriers is 8.4 x 1028 /m3
h) Determine the lattice constant for FCC lead crystal of radius 1.746 A°. Also
find the spacing of,
i) (200) planes,
i) (111) planes

Q.3 Attempt any TWO of the following: 10
a) What is Hall effect? Derive the relation for Hall voltage (V+) and Hall
coefficient (Rn).
b) Explain the term Miller indices. Derive the relation between lattice constant

and interplanar spacing for cubic crystal.
a

VhZ + k2 + 12
c) State and explain the factors affecting the architectural acoustics and their
remedies.
d) i) Calculate the inter-planer spacing for (3 2 1) plane in a simple cube
lattice where constant is 4.2 A°.
ii) A classroom has dimensions 20 x 15 x 5 m3. The reverberation time is
3.5 sec. Calculate the total absorption of its surfaces and the average
absorption coefficient.
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Section -l

Attempt any SIX of the following. 18
a) Explain: Rayleigh’s criterion of resolution.
b) State and explain: Mauls law.
c) Explain:
i) Stimulated Emission and
i) Spontaneous Emission
d) State properties of LASER.
e) Explain structure of optical fibers with neat labeled diagrams.
f) Explain: Types of carbon nano tubes (CNTSs).
g) How many orders will be visible if the wavelength of the incident radiation is
6500 AU and the number of lines/cm on the grating is 5000.
h) Calculate the numerical aperture and acceptance angle for an optical fibre
with core and cladding refractive indices being 1.48 and 1.40 respectively.

Attempt any TWO of the following: 10
a) Obtain the expression for acceptance angle, acceptance cone, numerical
aperture and fractional refractive index change of an optical fiber.
b) What is diffraction grating? Derive an expression for the resolving power of
a diffraction grating (1/dA = n.N).
c¢) i) Calculate specific rotation, if the plane of polarization is rotated through
25°. Length of tube is 20 cm. Given: concentration of sugar solution
20%.

i) Determine NA of a step index fibre when core refractive index n; = 1.5
and cladding refractive index n, = 1.48. Find maximum angle for
entrance of light if fibre is placed in air.

d) Explain: He-Ne gas laser with neat energy and transition diagram.
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F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination: March/April-2024
Engineering Physics/(BTCE0101)/(BTCSE0101)/ (BTETE0101)/
(BTEE0101)/ (BTMEO0101)

Day & Date: Saturday, 25-05-2024 Max. Marks: 70
Time: 10:00 AM To 01:00 PM

Instructions: 1) Q. No. 1 is compulsory. It should be solved in the first 30 minutes in
answer book Page no 03 (Starting page of the Answer Book). Each
question carries one mark.

2) Don’t forget to Mention question paper set (P/Q/R/S) on top of page.
3) Figures to the right indicate full marks.
4) Make suitable assumptions, if necessary.

Constants: 1) Avogadro’s no., N =6.02 x 10%¢ / k.mol.
2) Velocity of light, c = 3 x 108 m/sec.
3) Charge of electron, e = 1.6 x 10-"° C.

MCQ/Objective Type Questions

Duration: 30 Minutes Marks: 14
Q.1 Choose the correct option from the following. 14
1)  Optimum reverberation time for speech is .
a) 0.5to1sec b) 0.5to2sec
c) 1to2sec d) 2to3sec
2) The sound waves with frequency less than 20 Hz are called
a) audible waves b) infrasonic waves
c) ultrasonic waves d) Above all

3) Bending of the light at corners of slit and penetration of waves into the
regions of geometrical shadow is known as .

a) polarization b) diffraction

c) dispersion d) interference
4)  Along optic axis, the speed of o-ray and e-ray is

a) Ve=Vo b) Ve >Vo

c) Ve<Vo d) None of these

5)  The process of supplying energy to the laser medium with a view of
transfer it into the state of population inversion is known as

a) depumping b) lasing action
c) population inversion d) pumping
6) In He-Ne lasers, the ratio of He-Ne is in the order
a) 1:10 b) 10:1
c) 1:1 d) 100:1
7)  Holography means
a) To get zero dimension image b) To get 2D image of 3D object

c) Toget 3D image of 3D object d) To get 3D image of 2D object
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8)  The critical angle @ for fiber optics is
) sin (E) b)  sin-1 (E)
le n’Z
©)  sin (E) 4 gip (2)
nq nq
9) Dimensions of nanomaterials ranging from .
a) 1to100 nm b) 2to5nm
c) 100to 150 nm d) 0.1to5nm
10) Donor type semiconductor is formed by adding impurity of valency
a) 3 b) 5
c) 4 d) 6
11) The band gap energy of silicon (Si) is approximately
a) 0.3eV b) 1.1eV
c) 0.7eV d) 2.1eV
12) Total axes of symmetry for cubic structure is
a) 3 b) 6
c) 9 d) 13
13) The co-ordination number in case of BCC structure is
a) 6 b) 12
c) 8 d) 10
14) The Bragg’s law equation is
a) 2dsinf =dA b) 3dsinf =dA
C) 2dsinf =n.A d) dsinf =n.1
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F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination: March/April-2024
Engineering Physics/(BTCE0101)/(BTCSE0101)/ (BTETE0101)/
(BTEE0101)/ (BTMEO0101)

Day & Date: Saturday, 25-05-2024 Max. Marks: 56
Time: 10:00 AM To 01:00 PM

Instructions: 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Section - |

Q.2 Attempt any six of the following: 18

a) Derive an expression for Fermi energy in intrinsic semiconductors Ep = 7“’

b) Define: valence band, conduction band and energy gap. Represent with
neat diagram.
c¢) Explain: Bragg’s law
d) Define co-ordination number. Obtain co-ordination number for SC and FCC.
e) Explain:
i) Magnetostriction effect, and
i) Piezo-electric effect
f)  Write applications of Ultrasonic waves.
dg) A copper strip 2 cm wide and 1Tmm thick is placed in a magnetic field with
B =1.5 wb/m?. If a current of 200 A is set up in the strip. Calculate hall voltage
that appears across the strip if number of charge carriers is 8.4 x 1028 /m3
h) Determine the lattice constant for FCC lead crystal of radius 1.746 A°. Also
find the spacing of,
i) (200) planes,
i) (111) planes

Q.3 Attempt any TWO of the following: 10
a) What is Hall effect? Derive the relation for Hall voltage (V+) and Hall
coefficient (Rn).
b) Explain the term Miller indices. Derive the relation between lattice constant

and interplanar spacing for cubic crystal.
a

VhZ + k2 + 12
c) State and explain the factors affecting the architectural acoustics and their
remedies.
d) i) Calculate the inter-planer spacing for (3 2 1) plane in a simple cube
lattice where constant is 4.2 A°.
ii) A classroom has dimensions 20 x 15 x 5 m3. The reverberation time is
3.5 sec. Calculate the total absorption of its surfaces and the average
absorption coefficient.
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Section -l

Attempt any SIX of the following. 18
a) Explain: Rayleigh’s criterion of resolution.
b) State and explain: Mauls law.
c) Explain:
i) Stimulated Emission and
i) Spontaneous Emission
d) State properties of LASER.
e) Explain structure of optical fibers with neat labeled diagrams.
f) Explain: Types of carbon nano tubes (CNTSs).
g) How many orders will be visible if the wavelength of the incident radiation is
6500 AU and the number of lines/cm on the grating is 5000.
h) Calculate the numerical aperture and acceptance angle for an optical fibre
with core and cladding refractive indices being 1.48 and 1.40 respectively.

Attempt any TWO of the following: 10
a) Obtain the expression for acceptance angle, acceptance cone, numerical
aperture and fractional refractive index change of an optical fiber.
b) What is diffraction grating? Derive an expression for the resolving power of
a diffraction grating (1/dA = n.N).
c¢) i) Calculate specific rotation, if the plane of polarization is rotated through
25°. Length of tube is 20 cm. Given: concentration of sugar solution
20%.

i) Determine NA of a step index fibre when core refractive index n; = 1.5
and cladding refractive index n, = 1.48. Find maximum angle for
entrance of light if fibre is placed in air.

d) Explain: He-Ne gas laser with neat energy and transition diagram.
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(Sem - 1) (New) (NEP CBCS) Examination:
October/November — 2025

Engineering Physics
(BTCE0101/ BTCSE0101/ BTETE0101/ BTEE0101/ BTMEO1 01/

BTECE0101/ BTMRE101/ BTAI0101/ BTMREO0101/ BTIT01 01)
Day & Date: Friday, 19-12-2025

Max. Marks-
Time: 10:00 AM To 01:00 PM 0

Instructions: 1) Q. No.1is compulsory. It should be solved in the first 30
Answer Book Page no 03

question carries one mark.

2) Don't forget to Mention question paper set (P/Q/R/S) on top of Page.
3) Figures to the right indicates full marks.

4) Make suitable assumptions if necessary and state them clearly.
Constants: 1) Avogadro's no., N =6.02 x 1026 / k.mol

2) Velocity of light, ¢ = 3 x 108 m/sec.
3) Charge of electron, e = 1.6 x 10-1 C.

F.Y. (B.Tech.)
Minutes jp,

(Starting page of the Answer Book). Each

MCQ/Objective Type Questions
Duration: 30 Minutes

Marks:14
Q.1 Choose the correct alternatives from the options. 14
1) LASERIs a short form of !
a) Light Amplification by Stimulated Emission of Radiation
b) Light Absorption by Spontaneous Emission of Radiation
c) Light Amplification by Spontaneous Emission of Radiation
d) Light Absorption by Stimulated Emission of Radiation
2)  The hologram records of the object.
a) only phase distribution
b) both intensity variation and phase distribution
c) only intensity distribution
d) None of these
3) Basic principle of fiber is .
a) Reflection b) Refragtlon .
c¢) Total internal refraction d) Total internal reflection
4) The chirality of helical CNTis .
a) (a,0) b) (a,a)
c) (a,b) d) (0,b)

PDanceQnfia



6)

7)

8)

9)

10)

11)

12)

13)

14)
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In N-type semi
q)N type semiconductor,
a) num oro
i numm:’ ui holes are more than eleclrons
L Dty gf ;ﬁul(;tmns are more than holes
; wles and ele :
d) None of lhese and elections £ e

Hall volta
ge can be produced in metal/semiconductor material by ;

a) applicati
b; agg:;cm!on of only magnetic field
c) app“giif‘)” of only electric field
ation of both ma "y ‘.
d) None of these \agnetic and eleclric field

The 2 : :
atomic radius of simple cube (SC) lattice is ,

a
a) 1 b) V2.a
a il
C) -2_ d) \/g_-'ﬂ
4
The void space for ECC struclure is ;
a) 26% b) 33%
c) 48% d) 52%
P;,;)Ia;\e parallel to one of the co-ordinate axes has an intercept of :
by 1/2
c) O d) o
Reverberation time is to the volume of the hall.
a) independent b) directly proporlional
d) None of these

c) inversely proportional

Ultrasonic waves have frequency ;
a) as that of audible range
b) below audible range

above audible rangeé

d) below as well as above audible range

Maximum number of orders possible with a grating is .

a) independent of grating element
rtional to wavelength

ng element

rtional to grali
ting element

c) directly propo
ortional to gra

d) inversely prop
ation are said to be .

s the plane of polariz

The substance that rotate ' 1are
a) optically aclive b) opllcal}y inactive
c) opaqué d) po|arond
For population inversion :
a) N>~ N2 3)) 1;111 = I:lz
5 2= N1
C) pes i Pape 10 of 16

w
~t O\\e a‘l{\ed\es )
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F.Y. (B.Tech.) (Sem - 1) (New) (NEP CBCS) Examination:
October/November — 2025
Engineering Physics

(BTCE0101/ BTCSE0101/ BTETE0101/ BTEE0101/ BTME0101/
BTECE0101/ BTMRE101/ BTAI0101/ BTMRE0101/ BTIT0101)

Day & Date: Friday, 19-12-2025 Max. Marks: 56
Time: 10:00 AM To 01:00 PM

Instructions: 1) All questions are compulsory.

2) Figures to the right indicate full marks.
3) Make suitable assumptions if necessary and state them clearly.

SECTION - |
Q.2 Attempt Any Six of the following. 18

a) Classify: insulator, semiconductor and conductor on the basis of
energy band structure.

b) Derive an expression for Fermi level lies at the centre of energy
bandgap in intrinsic semiconductors.

c) Calculate the atomic packing factor (APF) for SC, and BCC.

d) Explain: Bragg's Law in X-ray diffraction.

e) State and Explain Sabine Formula for the reverberation time.

f) Write applications of ultrasonics in various fields.

g) Acurrentof 50 Ais established in a slab of copper 0.5 cm thick and 2
cm wide. The slab is placed in a magnetic field (B) of 1.5T. The
magnetic field is perpendicular to the plane of the slab and to the
current. The free electron concentration in copper is 8.48 x 10%
electron/ m?. What will be the magnitude of Hall voltage across the
width of the slab?

h) Determine the Miller Indices of a plane which intercepts at a, b/2 and
3¢ in simple cubic unit cell.

Q.3 Attempt Any Two of the following. 10

a) State Hall effect? Derive the relation for Hall voltage (V) and Hall
coefficient (Ry).

b) Explain the term Miller indices. Derive the relation between lattice
constant and interplanar spacing for cubic crystal.

a
T VR E KT
c) State and explain the factors affecting the architectural acoustics and

their remedies.
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d) i) The atomic weight of silver is 108. It has a lattice constant of 4.077

A®. Calculate the density of silver if it has FCC lattice structure.

i) The auditorium hall has dimensions 35 x 20 x 10 m®. The
reverberation time is 2.85 sec. Calculate the total absorption of its
surfaces and the average absorption coefficient.

SECTION - i
Q.4 Attempt Any Six of the following. 18

a) Explain: Positive and negative crystals.

b) Explain: Rayleigh's criterion of resolution.

c) Explain:

i) Stimulated Emission

i) Spontaneous Emission

d) State: Properties of LASER source.

e) Explain: Types of optical fibers.

f) Write: Applications of nanomaterials in various fields.

g) A parallel beam of sodium light is allowed to be incident normally on a
plane diffraction grating with 4280 lines per cm and a second order
spectral line is observed to be deviated through 30°. Calculate the
wavelength of spectral line.

h) A glass clad fiber made with core glass of refractive index 1.555 and
cladding is doped to a given index difference of 0.0005. Determine

i) cladding refractive index

ii) acceptance angle

iii) NA

Q.5 Attempt Any Two of the following. 10

a) Obtain the expression for acceptance angle, acceptance cone,
numerical aperture and fractional refractive index change of an optical
fiber.

b) What is diffraction grating? Derive an expression 1/dA = n.N for the
resolving power of a diffraction grating.

c) i) Calculate specific rotation, if the plane of polarization is rotated

through 25.45°. Length of tube is 20 cm. Given: concentration of

sugar solution 20%.

i) Compute the numerical aperture of a step index fibre when core
refractive index is 1.425 and cladding refractive index is 1.408.
Also, find maximum angle for entrance of light if fibre is placed in

air.

d) Explain: He-Ne gas laser with neat energy and transition diagram.
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F.Y. (B.Tech. )(Sem -11) (CBCS) Exammatron March/April- 2023
.ENGINEERING PHYSICS (BTN10201)

Day & Date: Wednesday, 26-07-2023 o Ma?_(."'iiilarks: 70
Time: 10:00 AM Ta 01:00 PM )

Instructions: 1) Q. No. 1 is compulsory. It shduld be solved in the first 30 minutes in
answer book. Page no 03 gStartlng page of the Answer Book) Each

=" question carries one ma,rk
~ 2) Don’t forget to Mention.question paper set (P/Q/R/S) Gn top of page.

3) Figures to the right __lndlcate full marks. K3
4) Make suitable assumptions if necessary.
Constants: 1) Avogadro’s no., N;=6.02 x 10% / k.mol.
& 2) Velocity of light; € = 3 x 108 m/sec. & &
& 3) Charge of electron e=16x101C. K
MCQ/ObJectrve Type Questlons
Duration: 30 Minutes .= ﬂMarks: 14
Q.1 Choosethe cqrrect alternatives from the optrons - 14
1) AccepLor type semiconductor is formed.by adding impurity of valency
a) 3 b) 4
C) . 5 “d) 2 &
2) The number of died axes symmetFy elements that are present in a cubic
.._Erystal are @ !
= ¢) 8 I.:L: ) d 10
+3)  The Miller indices of the p‘lane parallel to x & y axes are '
& a) (100) b) (01 0)
- c) (001) d (1 1)
4)  The audible range.of frequency is &
a) 20 KHz to 20'MHz b) +-200 KHz to 200 MHz A
c) 200 Hzto,200 MHz d) ~ 20 Hz to 20 KHz
5)  Reverberation time is to/of volume of the hall. ;:5'_
a) directly-proportional _=b) inversely proportional<
c) Independent =" d) none of these )
6) The ngn -inertial frame of reference is frame of referenee
a) Non accelerated ! b)  An accelerated:
cl A rotating ; d) None of these

7) ,tThe Lorentz transformation equation for x’ co-ordinate- from stos’
sa) x'= (x+vt)V1-— z“/c b) x' = (xTct)/l—vz/c
) x'= (x—vt) NA=v?/c?) d)  x = x*vt(V1-v?/c?)

3
—_—
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& SLR-WF-498 i
) '\.-'. "-':'x | '\-'.; ;
P a = Set P o

The resolving pow’ér of a grating having N slits,in n™" order will be J

a) (n+N) < b) ~Cn' N)

c) n/N __{;”" d) « &

The substam'ces that rotate the plane of polarlzatlon are said tobe ___ ne

a) opaque b) optically inactive "

C) op@cally active ©'d)  Polaroid

StlerIated emission process is represented by equation .

a)‘”A+hy — A* ;Q'-‘ b) A*+hy —>A+2hy—

£ A*—A+hy d A*+hy —-A+ hq/

‘The hologram records ___+= of the object. i

a) Both intensity variation & phase distribution P o

b) Only phase distribution Lir __r;’“

c) Only intensity vanatlon ~

d) None of these .- 3

In total internal reﬂectlon phenomenon, the IlghLFay incident from .

a) Rarerto denser b) Rg_rrer to rarer 4h

c) Denser ta denser d) D"enser to rarer

The numemcal aperture is given by the equatlon A

a) NA= \/(n1 +n,%) b): NA=(n? —ny?) e

c) 1\9{1“': Ving? —n?) .?ﬂ) NA =V(n2 —n? X

The chirality of zigzag CNTis ___ . &

a)" (a, b) = by (a 0)
) c) (a, a) & d) (0, b) R ~
. | ,_;“— ,1 .:_:\;.

o _dt-' ﬂ
@ = <F
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Seat _-:':‘: . .-'. -:

F.Y. (B.Tech. ){Sem - 1) (CBCS) Exammatlon March/April- 2023
JENGINEERING PHYSICS (BTN10201)

Day & Date: Wednesday, 26-07-2023 Mex':'-'Marks: 56
Time: 10:00 AM Ta 01:00 PM )

Instructions: 1) All questions are compulsory
2) Figures to the right indicates full marks.
3) Make suitable assumpttp‘ns if necessary.

O -.\."

Sectlon -1 el ik
Q.2 Attempt any SIX of the foIIowmg 4 18
#a)  Prove that Fermi level in an intrinsic semiconductor Iles ‘half way between I
a valence band & conduction band. e
2~ b) Explain in detail Bragg’s law. r
c) What are the aCOUStlc requirements of a good audltonum’7 Y
d) Whatis piezo-electric effect & magneto- -striction’ ‘effect?
e) Derive the expressmn of length contraction.
f)  Derive Elnstem s expression for mass- energy equivalence. A

g A copperst‘np 2 cm wide and 1mm thick i is ‘placed in a magnetic fleIdW|th
B=1.5 vstt)/m2 If a current of 200 A is set.up in the strip, calculate hall
voltage ‘that appears across the strip,;/Assume Rn = 6 x 107'm3/C

h) Calculate the interplaner spacing for (2 1 2) planein a S|mple cube lattice
Whefe lattice constant is 4.6 A%, =

oy ., I
I

Q.3 Attempt any TWO of the foIIowmg N 10
" What is Hall effect? Derive the relation for Hall voltage-and Hall coefficient. .
b) Explain the term Miller indices. Derive the relation between lattice constant

& interplaner spacing for. cubic crystal.
= ¢) For an empty assembly hall of size 20x15x10 m¥: the reverberation time is
3.5 s, calculate the avérage absorption coefﬂuent of the hall. What are of
the wall should be covered by the curtain so ds to reduce the
reverberation tlme 10 2.5 s. Given the absorptlon coefficient of curtain cloth
is 0.5. o
d) Derive the expressmn for Lorentz transfermatlon equations & its mvetse

.__'i e
iy

Secti ong.— 1

Q.4 Attempt any SIX of the following: " 18

a) Explaln Rayleigh’s criterion of resolutlon
b) Deﬁne *

i)~ Spontaneous emlssmn '

4)  Stimulated emission .
.= Qi)  Stimulated absorptton
¢y Explain construction and reconstruction of hologram W|th neat diagram.
~d) Write a note on: CIaSS|f|cat|on of optical fibers.

e) State properties o;f matter waves. '
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Q.5

f)
9)

h)

Write appllcatlons of nanotechnology.
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Set | P
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A grating has 100 lines ruled on it. What is the difference between two {i‘-'
wavelength that just appear separated in tbe second order spectrum in the

region 1 = 6:x 10~>cm.

I'\.

What is the numerical aperture and fraciqonal refractive index change of
an optlcalr fiber cable with cladding |ndJex of 1.378 and a core index Qf

1.546..7 P
&

Attempt‘any TWO of the foIIowmg ot
With neat diagram explain constructlon and working of Laurent s half

a)

b):

c)’

o
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shade polarimeter. .

-

L

“Describe He-Ne laser Wlth its construction and working. &

Obtain the expression for acceptance angle, acceptance cone, numerical

o

) ol

aperture and fractional Tefractive index change of an Gptlcal fiber.

Find the velocity and: kinetic energy of a neutron W|t,h a De Broglie
wavelength of 0. 30 nm. Given h=6.634x1034 J.s and m=1.67x102" kg
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Seat F - =

F.Y. (B.Tech. )(Sem -11) (CBCS) Exammatron March/April- 2023
.ENGINEERING PHYSICS (BTN10201)

Day & Date: Wednesday, 26-07-2023 o Ma?_(."'iiilarks: 70
Time: 10:00 AM Ta 01:00 PM )

Instructions: 1) Q. No. 1 is compulsory. It shduld be solved in the first 30 minutes in
answer book. Page no 03 gStartlng page of the Answer Book) Each
. question carries one mark
* 2) Don'’t forget to Mention.question paper set (P/Q/R/S) Gn top of page.
3) Figures to the right _lndlcate full marks. &
4) Make suitable assurnptions if necessary. 2

Constants: 1) Avogadro’s no., N;=6.02 x 10% / k.mol.

iy

R 2) Velocity of light; € = 3 x 108 m/sec. &
& 3) Charge of elec‘tron e=1.6x107%C. @

MCQ/ObJectrve Type Questrons
Duration: 30 Minutes = Marks: 14

Q.1 Choosethe cqrrect alternatives from the optrons S.- 14
1) The re$oIV|ng power of a grating havmg N slits in nt" order will be
a) (n + N) wb) (m-N) )
C) . n/N “d) nN

2) '[he substances that rotate the pLane of polarization are sard to be
_--.a) opaque N b) optically mactrve
c) optically active d) Polaroid K ;
3y  Stimulated emission process is represented by equatron o
a) A+hy —A* b) A*+hy"— A+ 2hy .
o c) A*—A+hy m-_:'“' d A*+hy —A+hy

4)  The hologram records of the object. &
a) Both intensity: variation & phase dlstrrbutuon
b) Only phase:distribution
c) Only mtensrty variation

.,
g3

d) None ofthese .j.l'" &
5) In total intérnal reflection phenomenon the light ray incident from*
a) Rarerto denser b) Rarer to rarer _ _~_u-'
C) Denser to denser e v d) Densertorarer :-
6) The Aumerical aperture is glven by the equation '
A NA=v(n? +n,2) o b)  NA= (n? —my )
i \.G) NA \/(nl - n22 ) d) NA \/(nz-_ n12)
7)-_;': The chirality of zrgzag ONT is_
© a) (ab) b) (a,0)3
; c) (a a) .-"53 g d (O, b)
- 8)  Acceptor type sei'nrconductor is formed by add“lng impurity of valency
' a) 3 b)
C) 5 :::': d)_h ut 2

o T’
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[
h

crystalare ___&- F
a) 4 o b) « .\;:"
c) 8 tr_"j : d) v 10 W
The Mlller. indices of the plane paraIIeI- 10 x & y axes are ; o
a) (180) @'b) (010)
c) (©01) S d) (111)
Q= o

Tpe'audlble range of frequencycis o
a)" 20 KHz to 20 MHz AT b) 200 KHz to 200 MHz

.€) 200 Hz to 200 MHz __;-:f' d) 20Hzto20 KHZ

Reverberation time is . “" to/of volume of the hall.
a) directly proportlonal b) inversely proportional

c) Independent d) none offt,f}ese

'.

The number of d«ed axes symmetry eIements that are present in a cubic

-

S
-

The non-inertial frame of reference is frame':‘éf reference
a) Non- accelerated b)  An accelerated
c) Arrotating ~ d) Norae of these c.';{-.
The Lorentz transformatlon equation for x’ oa “ordinate from s to s’ ol
a) x' = Qx~+ vt)\/l—vz/c b) ;_x (x—ct)/l—vz/czﬂ_hl‘
¢) x =a(x—vt) /N1 —v?/c?) d) x = x—vt (V1-v?/c?)
"3""'...' .5‘-\. :':- :
A
. - i i
g © oX
[ -{;q_- y
A i @
1-;" |:-h- ..-H'
r,._';‘}. ': .
) A . Page 6 of 16
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Seat _-:':‘: 2 .-'. -:
No. & Set Q

F.Y. (B.Tech. ){Sem - 1) (CBCS) Examqnatlon March/April- 2023
JENGINEERING PHYSICS (BTN10201)

Day & Date: Wednesday, 26-07-2023 Mex':'-'Marks: 56
Time: 10:00 AM Ta 01:00 PM )

Instructions: 1) All questions are compulsory
2) Figures to the right indicates full marks.
3) Make suitable assumpttp‘ns if necessary.

O -.\."

Sectlon -1 el ik
Q.2 Attempt any SIX of the foIIowmg 4 18
#a)  Prove that Fermi level in an intrinsic semiconductor Iles ‘half way between "
a valence band & conduction band. e
2~ b) Explain in detail Bragg’s law. r
c) What are the aCOUStlc requirements of a good audltonum’7 Y
d) Whatis piezo-electric effect & magneto- -striction’ ‘effect?
e) Derive the expressmn of length contraction.
f)  Derive Elnsteln s expression for mass- energy equivalence. A

g A copperst‘np 2 cm wide and 1mm thick i is ‘placed in a magnetic fleIdW|th
B=1.5 vstt)/m2 If a current of 200 A is set.up in the strip, calculate hall
voltage ‘that appears across the strip,;/Assume Rn = 6 x 107'm3/C

h)  Calculate the interplaner spacing for. (2 1 2) plane in a S|mple cube lattice
Whefe lattice constant is 4.6 A%, =

oy ., I
I

Q.3 Attempt any TWO of the foIIowmg N 10
" What is Hall effect? Derive the relation for Hall voltage-and Hall coefficient. .
b) Explain the term Miller indices. Derive the relation between lattice constant

& interplaner spacing for. cubic crystal.
= ¢) For an empty assembly hall of size 20x15x10 m¥: the reverberation time is
3.5 s, calculate the avérage absorption coefﬂuent of the hall. What are of
the wall should be covered by the curtain so ds to reduce the
reverberation tlme 10 2.5 s. Given the absorptlon coefficient of curtain cloth
is 0.5. o
d) Derive the expressmn for Lorentz transfarmatlon equations & its mvef:se

.__'i e
iy

Secti ong.— 1

Q.4 Attempt any SIX of the following: " 18

a) Explaln Rayleigh’s criterion of resolutlon
b) Deﬁne *

i)~ Spontaneous emlssmn '

4)  Stimulated emission .
.= Qi)  Stimulated absorptton
¢y Explain construction and reconstruction of hologram W|th neat diagram.
~d) Write a note on: CIaSS|f|cat|on of optical fibers.

e) State properties o;f matter waves. '
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Q.5

f)
9)

h)

Write appllcatlons of nanotechnology.

e

e

Fy
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¢
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Set

A grating has 100 lines ruled on it. What is the difference between two {i‘-'
wavelength that just appear separated in tbe second order spectrum in the

region 1 = 6:x 10~>cm.

I'\.

What is the numerical aperture and fraciqonal refractive index change of
an optlcalr fiber cable with cladding |ndJex of 1.378 and a core index Qf

1.546..7 P
&

Attempt‘any TWO of the foIIowmg ot
With neat diagram explain constructlon and working of Laurent s half

a)

b):

c)’
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shade polarimeter. .
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L

“Describe He-Ne laser Wlth its construction and working. &

Obtain the expression for acceptance angle, acceptance cone, numerical
aperture and fractional Tefractive index change of an Gptlcal fiber.

Find the velocity and: kinetic energy of a neutron W|t,h a De Broglie
wavelength of 0. 30 nm. Given h=6.634x1034 J.s and m=1.67x102" kg
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SLR-WF-498 o

Seat & 3 s

F.Y. (B.Tech. )(Sem -11) (CBCS) Exammatlon March/April- 2023
.ENGINEERING PHYSICS (BTN10201)

Day & Date: Wednesday, 26-07-2023 o Ma?_(."'iiilarks: 70
Time: 10:00 AM Ta 01:00 PM )

Instructions: 1) Q. No. 1 is compulsory. It shpuld be solved in the first 30 minutes in
answer book. Page no 03 gStartlng page of the Answer Book) Each

. question carries one mafk
* 2) Don'’t forget to Mention.question paper set (P/Q/R/S) Gn top of page.

3) Figures to the right __lndlcate full marks. K3
. 4) Make suitable assumptions if necessary.
Constants: 1) Avogadro’s no., N;=6.02 x 10% / k.mol.
& 2) Velocity of light; € = 3 x 108 m/sec. & &
& 3) Charge of electron e=16x101C. K
MCQ/ObJectlve Type Questlons
Duration: 30 Minutes .= ﬂMarks: 14
Q.1 Choosethe ctgkrect alternatives from the optrons. 14
1) The hojogram records of the object.

a) Both intensity variation tion & phase dlstnbutlon
b) . “Only phase distribution
)= OnIy intensity variation

-

d) None of these ;-‘t
2) _._-_':'-'In total internal reflection phenomenon the light ray |nC|dent from
3 a) Rarertodenser o b) Rarer to rarer
c) Densertodenser .- :' d) Denser to rarer
& '3)  The numerical aperture is glven by the equation =
! a) NA = \/(nl +7'Il22) b) NA - (nl —n, )
) NA=vV(n? —h?) d)  NA'=V(n? —n?)
4)  The chirality of zigzag CNT is : m{‘x P
a) (a,b) o b)-" (a, 0) o'
c) (a,a) ”d) (O, b)
5)  Acceptor type semiconductor is formed by adding impurity of valency
a) 3 ,:1 & b)) 4 .
C) 5 y .'..:.'I d) 2 _H._
6) The number of died axes symmetry elements that are present in a cubic
crystal are .
.xa) 4 b) 6
= c) 8 = d 10
7:)": The Miller indices of the plane parallelto x & y axes are
a) (100 t b) (0 1.0)
c) (001) . d (L17)
8)  The audible rarige of frequency is
a) 20 KHz 1020 MHz b) 200 KHz to 200 MHz
c) 200 Hzto 200 MHz d)- 20 Hz to 20 KHz

"
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Reverberation timémis
a) directly proportional
c) Independent

The non-inéftial frame of reference is
a) Non-accelerated
c) A rotatlng

b)

B)
-h‘ d)

TN

to/of volume of the hall.
<nversely proportional

none of these

frame of reference
An accelerated
None of these

The Lorentz transformation equa;uan for x” co-ordinate from s to s*

-

-

a).‘”x = (x + vt) V1 — v2/c?
O x= (x—vt) N1 -v?/?)

b)
d)

x = (x—ct)/1— vz/c
X' = x—vt (\/1 —-:-vz/cz)
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“The resolving power of a gratlng having N slits in nt" order Wlll be

l_"'\.

a) (n+N) :
c) n/N Ch'

-

b)
d)

"l_.

(n=N) .-
n.N .._"q.t'

The substances that -rotate the plane of polarlzatlonxéfe said to be -
a) opaque b) optlcally inactive i
c) optically actLve d) Polar0|d =
Stimulated emlssmn process is represented by equation v
a) A+hy =5 A* b) A*+hy — A+2hy ey
c) A* A +hy d)~"A*+hy —A+hy o
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SLR-WF-4985"

Seat _-:':‘: . .-'. -:

F.Y. (B.Tech. ){Sem - 1) (CBCS) Examqnatlon March/April- 2023
JENGINEERING PHYSICS (BTN10201)

Day & Date: Wednesday, 26-07-2023 Mex':'-'Marks: 56
Time: 10:00 AM Ta 01:00 PM )

Instructions: 1) All questions are compulsory
2) Figures to the right indicates full marks.
3) Make suitable assumpttp‘ns if necessary.

O -.\."

Sectlon -1 el ik
Q.2 Attempt any SIX of the foIIowmg 4 18
#a)  Prove that Fermi level in an intrinsic semiconductor Iles ‘half way between "
a valence band & conduction band. e
2~ b) Explain in detail Bragg’s law. r
c) What are the aCOUStlc requirements of a good audltonum’7 Y
d) Whatis piezo-electric effect & magneto- -striction’ ‘effect?
e) Derive the expressmn of length contraction.
f)  Derive Elnsteln s expression for mass- energy equivalence. A

g A copperst‘np 2 cm wide and 1mm thick i is ‘placed in a magnetic fleIdW|th
B=1.5 vstt)/m2 If a current of 200 A is set.up in the strip, calculate hall
voltage ‘that appears across the strip,;/Assume Rn = 6 x 107'm3/C

h)  Calculate the interplaner spacing for. (2 1 2) plane in a S|mple cube lattice
Whefe lattice constant is 4.6 A%, =

oy ., I
I

Q.3 Attempt any TWO of the foIIowmg N 10
" What is Hall effect? Derive the relation for Hall voltage-and Hall coefficient. .
b) Explain the term Miller indices. Derive the relation between lattice constant

& interplaner spacing for. cubic crystal.
= ¢) For an empty assembly hall of size 20x15x10 m¥: the reverberation time is
3.5 s, calculate the avérage absorption coefﬂuent of the hall. What are of
the wall should be covered by the curtain so ds to reduce the
reverberation tlme 10 2.5 s. Given the absorptlon coefficient of curtain cloth
is 0.5. o
d) Derive the expressmn for Lorentz transfarmatlon equations & its mvef:se

.__'i e
iy

Secti ong.— 1

Q.4 Attempt any SIX of the following: " 18

a) Explaln Rayleigh’s criterion of resolutlon
b) Deﬁne *

i)~ Spontaneous emlssmn '

4)  Stimulated emission .
.= Qi)  Stimulated absorptton
¢y Explain construction and reconstruction of hologram W|th neat diagram.
~d) Write a note on: CIaSS|f|cat|on of optical fibers.

e) State properties o;f matter waves. '
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Q.5

f)
9)

h)

Write appllcatlons of nanotechnology. _
A grating has 100 lines ruled on it. What is the difference between two {;‘-'
wavelength that just appear separated in tbe second order spectrum in the

region 1 = 6:x 10~>cm.
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Set | R
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I'\.

What is the numerical aperture and fraciqonal refractive index change of
an optlcalr fiber cable with cladding |ndJex of 1.378 and a core index Qf

1546 N

._'.I

Attempt‘any TWO of the foIIowmg ot
With neat diagram explain constructlon and working of Laurent s half

a)

b):

c)’
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“Describe He-Ne laser Wlth its construction and working. &

Obtain the expression for acceptance angle, acceptance cone, numerical

o

) ol

aperture and fractional Tefractive index change of an Gptlcal fiber.

Find the velocity and: kinetic energy of a neutron W|t,h a De Broglie
wavelength of 0. 30 nm. Given h=6.634x1034 J.s and m=1.67x102" kg
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SLR-WF-498 o

Seat & 5 O
] .:: ' Set S

No.

L

F.Y. (B.Tech. )(Sem -11) (CBCS) Exammatlon March/April- 2023
.ENGINEERING PHYSICS (BTN10201)

Day & Date: Wednesday, 26-07-2023 o Ma?_(."'iiilarks: 70
Time: 10:00 AM Ta 01:00 PM )

Instructions: 1) Q. No. 1 is compulsory. It shduld be solved in the first 30 minutes in
answer book. Page no 03 gStartlng page of the Answer Book) Each
=" question carries one mafk
* 2) Don'’t forget to Mention.question paper set (P/Q/R/S) Gn top of page.
3) Figures to the right _lndlcate full marks. &
4) Make suitable assumptions if necessary. 2

Constants: 1) Avogadro’s no., N;=6.02 x 10% / k.mol.

iy

R 2) Velocity of light; € = 3 x 108 m/sec. &
& 3) Charge of elec‘tron e=1.6x107%C. @

MCQ/ObJectlve Type Questlons
Duration: 30 Minutes = Marks: 14

Q.1 Choosethe cqrrect alternatives from the op,t_r'ons. _~3‘-' 14
1) The nqnfiinertial frame of referenceis ~-"  frame of reference .;2:"
a) Non-accelerated «b)  An accelerated
c) . <A rotating “d) None of these

2) The Lorentz transformation equa,gron for x’ co-ordinate fromus to s’
_..__a) X' = (x+vt) V1 —v?/c? & b) x = (x—ct)/1—v?/c?
.C) x'= (x—vt) /\/(1—172/0 ) d x=x-ut W1 —v?/c?)

:})'- The resolving power of a gratlng having N slits in nt" order will be . o
a) (n+N) b) (n-— NJ .
© c) n/N d) nN&

4)  The substances tha_t*.'r'otate the plane of polarlzétion are said to be

a) opaque b)  optically inactive ]
c) optically active d) .=~ Polaroid

5)  Stimulated en;i'r"ssion process is represedted by equation e
a) A+hy.— A =b)  A*+hy —>A+2hy 2
c) A*—> A+hy .-{t-'d) A*+hy —A+hy

6) The hologram records of the object.
a) Both intensity variation & phase distribution e
b). JOnIy phase distribution =
¢} Only intensity variation »
,xd) None of these

7)_;-'1 In total internal reflectlon phenomenon the light ray, 1nC|dent from

a) Rarerto denser b) Rarer.to rarer
c) Denserto denser d) Denser to rarer
3 8)  The numerical a,perture is given by the equatlon
a) NA= \/(111 +n22) b) NA = (n® —n?)
C) NA J(hl - Tl22 ) d) NA \/(nz - n1 )

'.'\.'-
-
T
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9)

10)

11)

a) 4 A b) 6
) 8 S d) 10

- The Miller indices of the pJ*éne parallel to x & y axes are =
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The chirality of zagzag CNT is

a) (ab) o b &0

c) (aa) o d) 0, b)

Acceptor typ‘e semiconductor is formed: by adding impurity of valency
a) 3 1 -b) 4
C) 5 = Sd) 2

The number of died axes symme}ry elements that are present |n a cubic
cryfstal are sy

J '.-

-
.

—
iyt

NI

a) (100) b) (010) _f.;t'-
c) (001) . d (111 ~

The audible range ©f frequency is _
a) 20 KHz to 2Q"MHz b) 200 KHz to 200 MHz &
c) 200 Hz to 200 MHz d) 20Hzto 20 KHz '
Reverberation time is to/of volume of:the hall, Ksi
a) directly:proportional b) - inversely proportional <
c) Independent d)=" none of these
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SLR-WF-4985"

Seat & .~ 5

F.Y. (B.Tech. ){Sem - 1) (CBCS) Examqnatlon March/April- 2023
JENGINEERING PHYSICS (BTN10201)

Day & Date: Wednesday, 26-07-2023 Mex':'-'Marks: 56
Time: 10:00 AM Ta 01:00 PM )

Instructions: 1) All questions are compulsory
2) Figures to the right indicates full marks.
3) Make suitable assumpttp‘ns if necessary.

O -.\."

Sectlon -1 el ik
Q.2 Attempt any SIX of the foIIowmg 4 18
#a)  Prove that Fermi level in an intrinsic semiconductor Iles ‘half way between "
a valence band & conduction band. e
2~ b) Explain in detail Bragg’s law. r
c) What are the aCOUStlc requirements of a good audltonum’7 Y
d) Whatis piezo-electric effect & magneto- -striction’ ‘effect?
e) Derive the expressmn of length contraction.
f)  Derive Elnsteln s expression for mass- energy equivalence. A

g A copperst‘np 2 cm wide and 1mm thick i is ‘placed in a magnetic fleIdW|th
B=1.5 vstt)/m2 If a current of 200 A is set.up in the strip, calculate hall
voltage ‘that appears across the strip,;/Assume Rn = 6 x 107'm3/C

h)  Calculate the interplaner spacing for. (2 1 2) plane in a S|mple cube lattice
Whefe lattice constant is 4.6 A%, =

oy ., I
I

Q.3 Attempt any TWO of the foIIowmg N 10
" What is Hall effect? Derive the relation for Hall voltage-and Hall coefficient. .
b) Explain the term Miller indices. Derive the relation between lattice constant

& interplaner spacing for. cubic crystal.
= ¢) For an empty assembly hall of size 20x15x10 m¥: the reverberation time is
3.5 s, calculate the avérage absorption coefﬂuent of the hall. What are of
the wall should be covered by the curtain so ds to reduce the
reverberation tlme 10 2.5 s. Given the absorptlon coefficient of curtain cloth
is 0.5. o
d) Derive the expressmn for Lorentz transfarmatlon equations & its mvef:se

.__'i e
iy

Secti ong.— 1

Q.4 Attempt any SIX of the following: " 18

a) Explaln Rayleigh’s criterion of resolutlon
b) Deﬁne *

i)~ Spontaneous emlssmn '

4)  Stimulated emission .
.= Qi)  Stimulated absorptton
¢y Explain construction and reconstruction of hologram W|th neat diagram.
~d) Write a note on: CIaSS|f|cat|on of optical fibers.

e) State properties o;f matter waves. '
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Q.5

f)
9)

h)

Write appllcatlons of nanotechnology. _
A grating has 100 lines ruled on it. What is the difference between two {;‘-'
wavelength that just appear separated in tbe second order spectrum in the

region 1 = 6:x 10~>cm.
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Set | S
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I'\.

What is the numerical aperture and fraciqonal refractive index change of
an optlcalr fiber cable with cladding |ndJex of 1.378 and a core index Qf

1546 N

._'.I

Attempt‘any TWO of the foIIowmg ot
With neat diagram explain constructlon and working of Laurent s half

a)

b):

c)’
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“Describe He-Ne laser Wlth its construction and working. &

Obtain the expression for acceptance angle, acceptance cone, numerical

o

) ol

aperture and fractional Tefractive index change of an Gptlcal fiber.

Find the velocity and: kinetic energy of a neutron W|t,h a De Broglie
wavelength of 0. 30 nm. Given h=6.634x1034 J.s and m=1.67x102" kg
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Seat

NO. Set

Engineering Physics (BTCEQ101) / (BTCSE0101) /
(BTETEOlOl) / (BTEEOlOl) / (BTMEO0101)

Day & Date: Sunday, 07-01-2024
Time: 03:00 PM 'Fo 06:00 PM

Instructions:: 1) Q. No. 1 is compulsory. It Should be solved in the first 30 nmnutes in
=" answer book Page no 03 (Starting page of the Answer Book) Each
' question carries one mark
2) Don'’t forget to Mention question paper set (P/Q/R/S) on top of page.
3) Figures to the rlght indicate full marks.
4) Make suitable assumptions, if necessary.

C_dhetants: 1) Avogadro’s nos:N = 6.02 x 1026 / k.mol.
3 2) Velocity of light, ¢ = 3 x 108 m/sec.

¢ :'-5"

-

et
L.
-

3) Charge of électron, e = 1.6 x 1019 C. & - &

MCQ/ObJectlve Type Questlons Ry

SLR-GF-702¢

o
e
.\"\ul

.,
P

F.Y. (B.Tech.) (Sem 1) (New) (CBCS) E)éémination Oct/Nov - 2.(_)2_'-'3

Mex. Marks: 70

Duration: 30 Mlnutes o Marks: 14

Q.1 Choose the»correct option from the followmg
1) The band gap energy of Ge is appro;qmately

a)= 0.3 eV = by 1.1 eV

c) 0.7 eV d 25eV '

2) & The moblllty (n) is given by

L a) = p-Ry g b) w=p/Ruc
: €) H=o0Ry A:.‘!' d) w=o/Ryq
'3)  The atomic radius of BCC lattice is .
A a) 2. & b B
4 il
a a-

) 2 | ) &

4)  The co-ordinatioh number in case of BCEstructure is : ._;_;-'
ay 6 by 12 @
c) 8 =~ =d) 10 o

5) The no. of atoms in a unit cell of FQC structure is >
a) ,1 3 At b) 3
c) Y d 4

6) Optlmum reverberation time:for music is . .‘-'f"
a) 0.5tolsec i b) "~ 0Otolsec,

4€) 1lto2sec & d) above5 sec
7_,)-.'-" The sound waves Wlth frequency greater than 20 kHz are called
; a) audible waves:. b) infrasonic waves

c) ultrasonic Wa'Ves d) Above all

8) Lightwaves are: “transverse in nature, can be demonstrated by observing
the phenomenon of
a) polarlgatlon b)_-_' ' diffraction
c) dispersion d) interference

14
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The wave front coj?r'esponding to O- ray is
a)  Cylindrical- b)
c) Plane {, o d) -

.E'lll.ptlcal
“Spherical

Set

Emission of~a photon by an atom Wlthoutaan external impetus (agency) 1§

called . &
a) S,t1t=hulated emission 2 b)
C) ampllfled emission ?- d)

induced emission
spontaneous emissiori--'

a3

e

o b

Stlmulated absorption process |s*-mathemat|cally represented by equatlon

a) A+ hv - A" b)

-,

Tk

The hologram records of the object.

a)  Both intensity variation and phase distribution

b)  Only intensity varratlon
c) Only phase dls’trlbutlon
d) None

Basic principle Qf'fiber is
a) total internal reflection b)
C) reflecu@n d) .

The chlrah'iy of zigzag CNTis . ,;-:,
a) (¢a) :_b)'
¢) .0,b) ad)

(a,b)
(a,0)

2

-

|':\"'
-

ref'ractlon
total internal refraction

A*+hv—>A+2hv
A*+hv—>A+h?ry
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SLR-GF-7025

Seat
No.

Set | P

Day & Date: Sunday, 07-01-2024

Time:

F.Y. (B.Tech.) (Sem 1) (New) (CBCS) Ex{émination Oct/Nov - 2023

Engineering Physics (BTCEQ101) / (BTCSE0101) /
(BTETEOlOl) / (BTEEOlOl) / (BTMEO0101) ;
P Malx. Marks: 56

ol

03:00 PM 'FO 06:00 PM

Instructlons 1) AII questions are compulsdry

Q2

.-':'

~"2) Figures to the right indicate full marks.
3) Assume suitable data _I_f necessary.

Section — | &
Attem pt any Six. oo [ 18
a) Classify: insulator, semlconductor and conductor on: “the basis of energy o
band structure. " o 2
b) Represent with diagrams the position of Ferm| level in, na
) P-type =
i) N-type semiconductors

c) Define atomic radius and obtain its values: for SC and BCC.

d) Define void space and obtain the values for SC, BCC and FCC structure

e) State: Propertles of ultrasonic waves.

f)  What-are the basic acoustic requwements of a good audltorlum’>

g) A semlconductlng crystal 12 mm lofg, 5 mm wide and 1 mm-thick has a

n‘iagnetlc flux density of 0.5 wb/nrt2 applied from front to back perpendlcular

10 largest faces. When a current-of 20 mA flows lengthwise through the

~“specimen, the voltage measureéd across its width is found to be 37 pV.

- What is the Hall coefficientof this semiconductor? .:'.1‘
Uh) Lead is FCC with an atomlc radius of r = 1.746 A°. _
Find the spacing of: .= &
i) (200) planes  .° 4y
i) (220) planes -~
Attempt any two. " & 10
a) State Hall effect? Derive the relation for, HaII voltage (Vu) and Hall =
coefficient (RH) -2

b) Explain the term Miller indices. Derive. the relation between Iattlce;constant
and mterplanar spacing for cubic crystal

g . a -.':.
- VR k21 2
C) St@té and explain the factors affectlng the architectural acoustlcs and their
remedies.

) =) Calculate the mterplanar spacing (201) planes in acublc crystal of
lattice constant 4.3 X108 cm.
i) The average reverberatlon time of a hall is 1.5-8ec and the area of the
interior surface is 3340 m2. If the volume of the hall is 12000 m3, find
the absorptlon Coefficient. ;

i =
e
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Set | P
Section = I
Q.4 Attempt any SIX« . 18

a) Explain: Positive and negative crystals.
b) Explain: Raylelgh s criterion of resolutlon
c) Explain:

i) Populatlon Inversion o

i) Stimulated Emission e

d) State’ properties of LASER. :
e) Explaln three types of optical fiber with diagram.
f) __Wnte applications of nanotecﬁnology in various fields. :
)+ -What is the highest order spectrum which may be seen Wlth*monochromatlc
= light of wavelength 6000 AU by means of diffraction gratrﬂg with 5000 liens
< per cm.
= h) The numerical aperture of an optical fibre is 0.5 and the core refractive
index is 1.5. Find re_f_ractlve index of the cladding. &

Sk
S

Q5 Attempt any Two. = 210
. a) Whatis dlffraction grating? Derive an expressloh for the resolving power‘bf
a diffraction grating (1/dA=n.N)

b) Explain: He-Ne gas laser with neat energy: and transition diagram.
c) Obtain the expression for acceptance angle, acceptance cone, numerlcal
aperture and fractional refractive index.change of an optical fiber::
d) i) A:20cm long glass tube containing sugar solution rotates the plane of
_japolarrzatlon by 11°. If the specmc rotation of sugar is 66° calculate the
o+ strength of the solution. o
~i) In a step index optical fibre, core index ni =1.55 and claddrng index nz2 = 1.40.

Find
i) NA &
e i) A & £
i) Acceptance angle
£\ i} e
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Seat

NO. Set

Engineering Physics (BTCEQ101) / (BTCSE0101) /
(BTETEOlOl) / (BTEEOlOl) / (BTMEO0101)

Day & Date: Sunday, 07-01-2024
Time: 03:00 PM 'Fo 06:00 PM

Instructions:: 1) Q. No. 1 is compulsory. It Should be solved in the first 30 nmnutes in
=" answer book Page no 03 (Starting page of the Answer Book) Each
' question carries one mark
2) Don'’t forget to Mention question paper set (P/Q/R/S) on top of page.
3) Figures to the rlght indicate full marks.
4) Make suitable assumptions, if necessary.

C_dhétants: 1) Avogadro’s nos:N = 6.02 x 1026 / k.mol.
3 2) Velocity of light, ¢ = 3 x 108 m/sec.

¢ :'-5"

-

et
L.
-

3) Charge of électron, e = 1.6 x 1019 C. & - &

MCQ/ObJectlve Type Questlons Ry

SLR-GF-702¢

-
o)
) g

.,
P

F.Y. (B.Tech.) (Sem 1) (New) (CBCS) E)éémination Oct/Nov - 2.(_)2_'-'3

Méx. Marks: 70

Duration: 30 Mlnutes o Marks: 14

Al
P

Q.1 Choose the»correct option from the followmg
1) nght waves are transverse in nature, can be demonstrated by observmg
the: -phenomenon of

!

14

g) polarization _ ?:,: b) diffraction
2C) dispersion L4 d) mterference
2) The wave front correspondlng to O-rayis . '
= a) Cylindrical o b) Elllptlcal
A c) Plane o d) Spherlcal
3) Emission of a photon by an atom without an extemal impetus (agency) is
) called
a) stimulated emISS|on b) mduced emission
c) amplified em|SS|on d) ~-spontaneous emission
4)  Stimulated absorptlon process is mathematlcally represented by equaﬁon
a) A+hu—>A* b)) A+hw-oA+2hw
c) A" —=A+hv “d) A +hv-oA+h e
5) The hologram records of. the object.

a) eBoth intensity variation and phase distribution
b) = OnIy intensity variation .

c) < Only phase dlstrlbutlon &
d) None 0
6) .=~ Basic principle of fiber is=" .
= a) totalinternal reﬂ_ebtlon b)  refraction
@ c) reflection A d) totalinternal refraction
. 7)  The chirality of Z|g2ag CNTis__ . __-':x
) (@a) & b) (@)
) (Ob)

-\.; § d) '_'-'_'\.h(aﬂ 0)
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The band gap, energy of Ge is approxmately
a) 03eV. b) ~1.1 v
c) 07 e,\l, d). 25eV
The mobility (1) is given by .2 }
a) w=p.Ry I.E_*‘“-' b) n=p/Ry o
C) _.I'-Tl =o0.Ry rj'::“ d u=o0o/Ry L
The atomic radius of BCC lattice'is .
; 2 1:_;. 3 2 oy
a b) ¥, -
4 i 4 L= o
C E .':‘ d E .;_.Il- -\':.'
) 2 ] ) 4 O o
The co-ordination number in case of BCC structure is2 o
a) 6 _:“..3} b) 12 _.-__;*-.5_. =4
c 8 S d 10 = F
&
The no. of atoms in a unit cell of FCC structureis g
a) 1 b) .3.\.:':.' .:L.L:l.-
c) 2 d) _54 &
Optimum féverberation time for music is 3
a 0 {§ 10 1 sec h) Oto 1sec sy
c) bto 2 sec )  above 5 sec ~_-“‘
The: sound waves with frequency greater than 20 kHz are called
a) audible waves ﬂ.ﬂ:s‘ b) infrasonic waves‘
€)  ultrasonic waves Lo d) Aboveall
1.._\. ) {,;_-\. . :"- L
o o
o o o
. ::‘:': . .-:“Z-' _.,}_::'.
: "ue, -.f{ \{I i
o o q
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Seat
No.

Set | Q

Day & Date: Sunday, 07-01-2024

Time:

F.Y. (B.Tech.) (Sem 1) (New) (CBCS) Ex{émination Oct/Nov - 2023

Engineering Physics (BTCEQ101) / (BTCSE0101) /
(BTETEOlOl) / (BTEEOlOl) / (BTMEO0101) ;
P Malx. Marks: 56

ol

03:00 PM 'FO 06:00 PM

Instructlons 1) AII guestions are compulsdry

Q2

.-':'

~"2) Figures to the right indicate full marks.
3) Assume suitable data _I_f necessary.

Section —| &
Attem pt any Six. v Re) 18
a) Classify: insulator, semlconductor and conductor ox: ‘the basis of energy o
band structure. " o 2
b) Represent with diagrams the position of Ferm| level in, na
) P-type
i) N-type semiconductors

c) Define atomic radius and obtain its values: for SC and BCC.

d) Define void space and obtain the values for SC, BCC and FCC structure

e) State: Propertles of ultrasonic waves.

f)  What-are the basic acoustic requwements of a good audltorlum’>

g) A semlconductlng crystal 12 mm lofg, 5 mm wide and 1 mm-thick has a

n‘iagnetlc flux density of 0.5 wb/nrt2 applied from front to back perpendlcular

10 largest faces. When a current-of 20 mA flows lengthwise through the

~“specimen, the voltage measureéd across its width is found to be 37 pV.

- What is the Hall coefficientof this semiconductor? .:'.1‘
“Uh) Lead is FCC with an atomlc radius of r = 1.746 A°. _
Find the spacing of: .= &
i) (200) planes  .° 4y
i) (220) planes -~
Attempt any two. " & 10
a) State Hall effect? Derive the relation for, HaII voltage (Vu) and Hall =
coefficient (RH) -2

b) Explain the term Miller indices. Derive, the relation between Iattlce-constant
and mterplanar spacing for cubic crystal

g . a -.':.
- VR k21 2
C) St@té and explain the factors affectlng the architectural acoustlcs and their
remedies.

) =) Calculate the mterplanar spacing (201) planes in acublc crystal of
lattice constant 4.3 X108 cm.
i) The average reverberatlon time of a hall is 1.5-8ec and the area of the
interior surface is 3340 m2. If the volume of the hall is 12000 m3, find
the absorptlon Coefficient. ;

i =
e
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& SLR-GF-702

Set | Qf
Section = I
Q.4 Attempt any SIX« . 18

a) Explain: Positive and negative crystals.
b) Explain: Raylelgh s criterion of resolutlon
c) Explain:

i) Populatlon Inversion o

i) Stimulated Emission e

d) State’ properties of LASER. :

e) Explaln three types of optical fiber with diagram.

f) __Wnte applications of nanotecﬁnology in various fields.

)+ -What is the highest order spectrum which may be seen Wlttr“monochromatlc

= light of wavelength 6000 AU by means of diffraction gratrﬂg with 5000 liens
< per cm.
= h) The numerical aperture of an optical fibre is 0.5 and the core refractive

index is 1.5. Find re_f_ractlve index of the cladding. &

Sk
S

Q5 Attempt any Two. = 210
. a) Whatis dlffraction grating? Derive an expressloh for the resolving power‘bf
a diffraction grating (1/dA=n.N)

b) Explain: He-Ne gas laser with neat energy: and transition diagram.
c) Obtain the expression for acceptance angle, acceptance cone, numerlcal
aperture and fractional refractive index.change of an optical fiber::
d) i) A:20cm long glass tube containing sugar solution rotates the plane of
_japolarrzatlon by 11°. If the specmc rotation of sugar is 66° calculate the
o+ strength of the solution. o
~i) In a step index optical fibre, core index ni =1.55 and claddrng index nz2 = 1.40.

Find
i) NA &
e i) A & £
i) Acceptance angle
£\ i} e
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Seat
No.

Engineering Physics (BTCEQ101) / (BTCSE0101) /
(BTETEOlOl) / (BTEEOlOl) / (BTMEO0101)

Day & Date: Sunday, 07-01-2024
Time: 03:00 PM 'Fo 06:00 PM

Instructions:: 1) Q. No. 1 is compulsory. It Should be solved in the first 30 nmnutes in
=" answer book Page no 03 (Starting page of the Answer Book) Each
' question carries one mark
2) Don'’t forget to Mention question paper set (P/Q/R/S) on top of page.
3) Figures to the rlght indicate full marks.
4) Make suitable assumptions, if necessary.

C_dhétants: 1) Avogadro’s nos:N = 6.02 x 1026 / k.mol.
3 2) Velocity of light, ¢ = 3 x 108 m/sec.

¢ :'-5"

-

et
L.
-

3) Charge of erectron e=1.6x10"C. & -

MCQ/ObJectlve Type Questlons Ry

F.Y. (B.Tech.) (Sem 1) (New) (CBCS) E)éémination Oct/Nov - 2.(_)2_'-;'3

SLR-GF-702¢
Set R

.,
P

Méx. Marks: 70

Duration: 30 Mlnutes o Marks: 14

Al
P

Q.1 Choose the»correct option from the followmg

14

1) Stlmu:lated absorption process is mathematically represented. by equatlon

),_1_ A+ hv - A = b)) A"+ hv - A+ 2hv
cy A ->A+h & d) A*+hv—>A+hv

2) _-;-"i'he hologram records £ of the object.

‘v a) Both intensity variatior}and phase distribution

b)  Only intensity variation

c) Only phase dlstrlbu’hon
o d) None .

= 3) Basic principle of flber is H“
J a) total internakreflection b) _refraction
c) reflection .~ d) +-fotal internal refraction -
4)  The chirality g'f,'iigzag CNT is : 1,2-{'
a) (aa)o b)) (ab) o
c) (0, b) d)  (a,0) o
5 The band gap energy of Ge is apprOX|mater ¥
a) A 3eV by 1.1 eV
c) 2 0.7 eV d 25eV
6) The mobility (p) is given by i
@ p=pR, S b)  w=p/Ry
=€) Wu=o0Ry d uw=o0/Ry
~7‘~)" The atomic radius of; BCC lattice is =
e b) V3.
4 "3 4.
a ~ L'
C) S d) 3

Page 9 of 16



8)

9)

(;) 1to 2 sec ?_;l:’

x:The sound waves with frequency greater than 20 kHz are ca’lled . SV
" a) E—

o s
ot |-
i
e -r.-ﬁ"' s
u .
R
- i
~ ; SLR-GF-702 -
: 2
" 55 1
o P
S
: Set | R«
_. S d
;

The co- ordlnatronrnumber in case of BCC structure is :
a) 6 -;,_ b) |12 -.-_1.'2“
C) d) « o

8 4
The no. of; atoms in a unit cell of FCC structure is .
a) 1 .» ) 3
c) 2 @d) 4 i
Opti_m:tjm reverberation time for rrnu‘;lc is ) m

a) = 0.5t0 1sec o b) O0tolsec
d) above 5 sec

audible waves b) infrasonic wav'ES "y

c) ultrasonic waves d) Above aII
[y

Light waves are transverse in nature, can be demonstrated by observing

the phenomenon of:=~ &

a) polarization, - b) diffraction e

c) dispersion:: d) interference &

The wave front corresponding to 0- ray is ="

S a) Cylindrical b) <Elliptical O
q.;: C) Plane- d) - Spherical L_-.":.f :
:' 14) Emrssro.fi of a photon by an atom wrthout’an external impetus (agency) IS

called““‘ . 2

a) .;Q stimulated emission b) induced emission,

c)=" amplified emission _:}' d) spontaneous emission

M o 4N e,
o Q-
' ax -3 >
. ."\-' _;‘_ ﬂp -\,.3‘
_.:'\-' '-\.\:. {';-1 x-".
- iy K
-, - .3 -
o ..'-_. = o
= .::'.:': - A5
5 W .-'*-: el
o o o
= ps
o Ky
& N @
= - o
- ;-\.\, e
£, iy o
E o [
3 A
< &
a- Q= =
\.;_ ".f:". _-\:\'
iy | _:-.‘T""
N o
A% & S
£ ey Page 10 of 16



SLR-GF-7025

Seat
No.

Set __:Rh

Day & Date: Sunday, 07-01-2024

Time:

F.Y. (B.Tech.) (Sem 1) (New) (CBCS) Ex{émination Oct/Nov - 2023

Engineering Physics (BTCEQ101) / (BTCSE0101) /
(BTETEOlOl) / (BTEEOlOl) / (BTMEO0101) ;
P Malx. Marks: 56

ol

03:00 PM 'FO 06:00 PM

Instructlons 1) AII guestions are compulsdry

Q2

.-':'

~"2) Figures to the right indicate full marks.
3) Assume suitable data _I_f necessary.

Section —| &
Attem pt any Six. v Re) 18
a) Classify: insulator, semrconductor and conductor ox: ‘the basis of energy o
band structure. " o 2
b) Represent with diagrams the position of Ferm| level in, na
) P-type
i) N-type semiconductors

c) Define atomic radius and obtain its values: for SC and BCC.

d) Define void space and obtain the values for SC, BCC and FCC structure

e) State: Propertles of ultrasonic waves.

f)  What-are the basic acoustic requwements of a good audltorrum’>

g) A semlconductrng crystal 12 mm lofg, 5 mm wide and 1 mm-thick has a

n‘iagnetrc flux density of 0.5 wb/rrt2 applied from front to back perpendlcular

10 largest faces. When a current-of 20 mA flows lengthwise through the

~“specimen, the voltage measuréd across its width is found to be 37 pV.

7 What is the Hall coefficient: of this semiconductor? .:'.1‘
“Uh) Lead is FCC with an atomrc radius of r = 1.746 A°. _
Find the spacing of: .= &
i) (200) planes  .° 4y
i) (220) planes -~
Attempt any two. " & 10
a) State Hall effect? Derive the relation for, HaII voltage (Vu) and Hall &
coefficient (RH) -2

b) Explain the term Miller indices. Derive, the relation between Iattrceconstant
and mterplanar spacing for cubic crystal

§ p
- VR k21 2
C) St@té and explain the factors affectrng the architectural acoustrcs and their
remedies.

) =) Calculate the mterplanar spacing (201) planes in acublc crystal of
lattice constant 4.3 X108 cm.
i) The average reverberatlon time of a hall is 1.5-8ec and the area of the
interior surface is 3340 m2. If the volume of the hall is 12000 m3, find
the absorptron Coefficient. ;

i =
e
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& SLR-GF-702

Set| R
Section = I
Q.4 Attempt any SIX« . 18

a) Explain: Positive and negative crystals.
b) Explain: Raylergh s criterion of resolutlon
c) Explain:

i) Populatlon Inversion o

i) Stimulated Emission e

d) State’ properties of LASER. :
e) Explaln three types of optical fiber with diagram.
f) __Wnte applications of nanotecﬁnology in various fields. :
)+ -What is the highest order spectrum which may be seen Wlth*monochromatlc
= light of wavelength 6000 AU by means of diffraction gratrﬂg with 5000 liens
< per cm.
= h) The numerical aperture of an optical fibre is 0.5 and the core refractive
index is 1.5. Find re_f_ractlve index of the cladding. &

Sk
S

Q5 Attempt any Two. = 210
. a) Whatis dlffraction grating? Derive an expressloh for the resolving power‘bf
a diffraction grating (1/dA=n.N)

b) Explain: He-Ne gas laser with neat energy: and transition diagram.
c) Obtain the expression for acceptance angle, acceptance cone, numerlcal
aperture and fractional refractive index.change of an optical fiber::
d) i) A:20cm long glass tube containing sugar solution rotates the plane of
_japolarrzatlon by 11°. If the specmc rotation of sugar is 66° calculate the
o+ strength of the solution. o
~i) In a step index optical fibre, core index ni =1.55 and claddrng index nz2 = 1.40.

Find
i) NA &
e i) A & £
i) Acceptance angle
£\ i} e
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Seat
No.

Set

Engineering Physics (BTCEQ101) / (BTCSE0101) /
(BTETEOlOl) / (BTEEOlOl) / (BTMEO0101)

Day & Date: Sunday, 07-01-2024
Time: 03:00 PM 'Fo 06:00 PM &

Instructions:: 1) Q. No. 1 is compulsory. It Should be solved in the first 30 nmnutes in
=" answer book Page no 03 (Starting page of the Answer Book) Each
' question carries one mark
2) Don'’t forget to Mention question paper set (P/Q/R/S) on top of page.
3) Figures to the rlght indicate full marks.
4) Make suitable assumptions, if necessary.

C_dhétants: 1) Avogadro’s nos:N = 6.02 x 1026 / k.mol.
3 2) Velocity of light, ¢ = 3 x 108 m/sec.

¢ :'-5"

et
L.
-

3) Charge of électron, e = 1.6 x 1019 C. & - &

MCQ/ObJectrve Type Questrons Ry

SLR-GF-702¢

o
e
.\"S

.,
P

F.Y. (B.Tech.) (Sem 1) (New) (CBCS) E)éémination Oct/Nov - 2.(_)2_'-'3

Méx. Marks: 70

Duration: 30 Mlnutes o Marks: 14

Q.1 Choose the»correct option from the followrng
1) Optrmum reverberation time for music'is

14

a)= 0.5t0 1 sec =~ b) 0tolsec ‘
c) 1to 2 sec & d) above5sec /¥
2) & The sound waves with frequency greater than 20 kHz are called
v a) audible waves o b) infrasonic:waves
o c) ultrasonic waves Rz d) Above aJL
_.;_':3) Light waves are transve'rSe in nature, can be demenstrated by observing
Ny the phenomenon of .-';" . S
3 a) polarization o b) dlff?actron
c) dispersion - d) mterference
4)  The wave front: c0rrespond|ng to 0- ray isi . o)
a) Cyllndrlcal b) Ellrptical o
c) Plane d) Spherical \_
5) Emission C)f a photon by an atom Wrthout an external impetus (agency) IS
called _: r
a) estlmulated emission b) induced emISSIQI_‘}_‘
C) ~ ampllfled emission d) spontaneous e'rnission
6) Stlmulated absorption process Is mathematically represen‘ted by equation
[a) A+hvo A o b) A"+ hv -4+ 2hv
sc) AT-> A+ hv " _3-" d A +hw-s3A+hv
7)°  The hologram records-_ of the object. ¥

a)  Both intensity: variation and phase dlstrrbutron
b) Only mtensrty variation

c)  Only phase distribution
d) None -~ o
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8)

9)

10)

11) -

£12)

13)

14)

Basic principle of:aﬁt)er is
a) total internal reflection b)
c) reflection” d)

The chiralj&tytibf zigzag CNT is C&
a) (q,@) )
¢) (@) Fa

a) “0.3eV o b)

o 07ev ?_;_:.-* d)

The mobility (p) is given byx
a) u=p.Ry b)
C) u=o.Ry a7 d)

The atomic radius of«,'BE:C lattice is
a) VI, b)
4 ™
a
2

d)

The co-ordig_éﬁtion number in case of BCC §t’nUcture is
a) 6 r... o b)':.-ﬁ 12
C) 8 .4 d) 2

‘c.

a) ~1 L))
)< 2 d)

. e
':-;_'\l
Ls s
o
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P
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P
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e
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o
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et
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b
ol
o
b i~
b %
=2 £
- P
1 o
-.'\—-
h i
R
i .

.refractlon
“total internal refraction

(a,b)
(a,0)

The band gap energy of Ge is apgroxmately

1.1 eV
2.5eV

u=p/Ry

n= O'/ RI—I.'-::}

10
The nQ of atoms in a unit cell of FCC} structure is

3
4
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Seat
No.

Set 5

Day & Date: Sunday, 07-01-2024

Time:

F.Y. (B.Tech.) (Sem 1) (New) (CBCS) Ex{émination Oct/Nov - 2023

Engineering Physics (BTCEQ101) / (BTCSE0101) /
(BTETEOlOl) / (BTEEOlOl) / (BTMEO0101) ;
P Malx. Marks: 56

ol

03:00 PM 'FO 06:00 PM

Instructlons 1) AII guestions are compulsdry

Q2

.-':'

~"2) Figures to the right indicate full marks.
3) Assume suitable data _I_f necessary.

Section —| &
Attem pt any Six. v Re) 18
a) Classify: insulator, semlconductor and conductor ox: ‘the basis of energy o
band structure. " o 2
b) Represent with diagrams the position of Ferm| level in, na
) P-type
i) N-type semiconductors

c) Define atomic radius and obtain its values: for SC and BCC.

d) Define void space and obtain the values for SC, BCC and FCC structure

e) State: Propertles of ultrasonic waves.

f)  What-are the basic acoustic requwements of a good audltorlum’>

g) A semlconductlng crystal 12 mm lofg, 5 mm wide and 1 mm-thick has a

n‘iagnetlc flux density of 0.5 wb/nrt2 applied from front to back perpendlcular

10 largest faces. When a current-of 20 mA flows lengthwise through the

~“specimen, the voltage measureéd across its width is found to be 37 pV.

- What is the Hall coefficientof this semiconductor? .:'.1‘
“Uh) Lead is FCC with an atomlc radius of r = 1.746 A°. _
Find the spacing of: .= &
i) (200) planes  .° 4y
i) (220) planes -~
Attempt any two. " & 10
a) State Hall effect? Derive the relation for, HaII voltage (Vu) and Hall =
coefficient (RH) -2

b) Explain the term Miller indices. Derive, the relation between Iattlce-constant
and mterplanar spacing for cubic crystal

g . a -.':.
- VR k21 2
C) St@té and explain the factors affectlng the architectural acoustlcs and their
remedies.

) =) Calculate the mterplanar spacing (201) planes in acublc crystal of
lattice constant 4.3 X108 cm.
i) The average reverberatlon time of a hall is 1.5-8ec and the area of the
interior surface is 3340 m2. If the volume of the hall is 12000 m3, find
the absorptlon Coefficient. ;

i =
e
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& SLR-GF-702

Set| S
Section = I
Q.4 Attempt any SIX« . 18

a) Explain: Positive and negative crystals.
b) Explain: Raylelgh s criterion of resolutlon
c) Explain:

i) Populatlon Inversion o

i) Stimulated Emission e

d) State’ properties of LASER. :

e) Explaln three types of optical fiber with diagram.

f) __erte applications of nanotecﬁnology in various fields.

)+ -What is the highest order spectrum which may be seen Wlttr“monochromatlc

= light of wavelength 6000 AU by means of diffraction gratrng with 5000 liens
< per cm.
= h) The numerical aperture of an optical fibre is 0.5 and the core refractive

index is 1.5. Find re_f_ractlve index of the cladding. &

Sk
S

Q5 Attempt any Two. = 210
. a) Whatis dlffraction grating? Derive an expresstoh for the resolving power‘bf
a diffraction grating (1/dA=n.N)

b) Explain: He-Ne gas laser with neat energy: and transition diagram.
c) Obtain the expression for acceptance angle, acceptance cone, numerlcal
aperture and fractional refractive index.change of an optical fiber::
d) i) A:20cm long glass tube containing sugar solution rotates the plane of
_japolarlzatlon by 11°. If the specmc rotation of sugar is 66° calculate the
o+ strength of the solution. o
~i) In a step index optical fibre, core index ni =1.55 and claddlng index nz2 = 1.40.

Find
i) NA &
e i) A & £
i) Acceptance angle
£\ i} e
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