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Mid Semester Test (MST) |1
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Guru Nanak Dev Engineering College, Ludhiana

Department of Information Technology

B.Tech.(MEA, Semester 2
MEB, ITA, ITB) :
BSC-101 Subject Title Physics

Course Coordinator(s)

Dr. Harpreet Kaur, Dr. Randhir Singh, Dr.

No. Paramjit Singh, Dr. Amarjot Kaur
Max. Marks 24 Time Duration | hour 30 minutes
Date of MST 15May, 2023 Roll Number 213026
Note: Attempt all questions
Q. Question COs, Marks
No. RBT level
Qi Differentiate Between Spontaneous and stimulated emission. €01, L2 2
Q2 What is difference between Step index and Graded index optical fibre? €O, L2 2
Q3 Explain in detail principle, construction and working of Ruby laser. C0O1,13 ) 4~
OR
Discuss different types of losses in an optical fibre,
Q4 (i) The light gathering ability of an optical fibre is 0.479.The fractional refractive index | CO1, L3 2
between core and cladding is 0.0005. Calculate the refractive index of the
cladding, outside medium is air.
-(ii) Find the diameter of the core for single mode transmission at wavelength 2
8500x10™° m, whose refractive indices for core and cladding are 1.48 and 1.47
respectively.
Q5 (i) What is the significance of critical temperature (T) and critical magnetic field | CO1, L3 2
(Hc)for superconductor?
(ii) The transition temperature of a superconducting material is 8.0K. Calculate the 2
maximum value of critical magnetic field {Hc(0)} required to change
superconducting state into the normal conducting state. Given that critical
magnetic field of 10 tesla is required at a temperature of 4.0K
Qb6 (i) Derive London’s first and second equation and discuss how its solution leads to | (a) COS5, A
Meissner effect. L3
(ii) What is an optical fibre? What are main sections of an optical fibre? Describe the (b) COs, 2
function of each section. L3
(iii)  The critical field for superconducting material is 2X10" A/m at 10K and 4X104A/m at 2
OK. Calculate critical temperature of the material.

Course Outcomes (CO): Students will be able to

1 Solve the problems in the fields of electromagnetism lasers and fibre optics.

2 Apply the knowledge acquired from the study of semiconductors to identify their use in latest technology.

3 Recognise the inadequacy of classical mechanics for certain physical problems and thus find the solutions of these
problems using principles of guantum physics.

4 Comprehend the concept of oscillations and hands to implement the same in the theory of machines.

5 Understand the basic characteristics of materials relevant to engineering and technology applications.

6 Apply multi disciplinary knowledge of science complex problems from different angles perspectives and to find the
best possible solution model.

RBT Classification

Lower Order Thinking Levels (LOTS)

Higher Order Thinking Levels (HOTS)

RBT Level Number

L1

L2

L3

L4

L5

L6

RBT Level Name

Remembering

Understanding

Applying

Analyzing

Evaluating

Creating
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Guru Nanak Dev Engineering College Ludhiana

Explain the concept of Meéissner effect,
ased on_ Melssncr effc':mt" glve /ciz%mﬁcatlon of superconductors. Also

wr1te some" appllcatlons of superconductors (4 marks)

(b /{f*’*zero magn tic ﬁeId a superconductor has a critical temperature of
3 71{ twOK the‘tcntlcaf magnetic field is 0.306 T._ Calculate critical

Department of Applied Sciences
Program B.Tech. 1 ECE A Semester 2
Subject Code BSC- 101 Subject Title Physics
Mid Semester Test 1t Class Teacher Dr. Harfireet Kaur Grewal
MST) No. ‘
Max. Marks 24 Time Duration 1 Hr. 30 Mins
Date of MST April 01,2023 Roll Number |
Note: Attempt all questions.
Q. . Question ¢€Os, RBT | Marks
Ievel
Show that isolated poles do not exist in nature. §8 ¢Ol1,L3 2
@ Explain the concept of divergence of a vector field. Write condxt'on for the .CO1, L2 2
vector field to be solenoxdal A@%ﬁﬁ* : b
89 What are EM waves? Derive Maxwell’s wave equatfbn for ’the propagatxon COl1,6; L5 4
L~ | of EM waves through free space. Also find speed'“f EM wai}es in free. space
@4/‘) Given 4 = x2yzi —xy?zj + xyz? k . Flﬂ(bdlvergence and curl of COl1,6; L4 4
pomnt (1,4, —1). Comment on the nature of A, wheth :
\ 4 /w\lg/u(eélﬁ irrotational/ solenoidal/ cogiservatlve ﬁeﬂf‘a } FOQ'A‘H,IAA
@ What would be the de-Broglie wavelength assocmted w1thiz) a 2000 kg car | CO3, L6 4
having a constant speed of 25 m/,gﬂ (i) 3 _‘0d kg scooter having a speed of 10
m/s, (iif) an electron movmg w1th“ peé"axof 500 m/s and (iv) a proton | |
moving with a speed o SO‘m Given 1h =W 2 % 10'34 Js. 3§ “F-5
Draw coriclusions &.@t] S?-d yﬂ,;} v L}, U‘(@Z’)’Ibm« @(9 [ 45 X1 0( )0 M&‘X/O’m
(LQy C05,6, L3 8
&

“‘magnenc ﬁeafd at 2. 0,K and 5.0 k. N(*= 00734 5 (4 marks)

Course Ou'lcomeﬁi(CO) A
Students will ‘be ablﬂa"’%

HTFI = = 0202010

1

Solvéthe problémin the fields of electromagnetism, lasers and ﬁber optics.

Apply the knowledge acquired from the study of semiconductors to identify their use in latest te¢hnologies.

to find the best possible solution/model.

2

3 Recogmze the inadequacy of classical mechanics for certain physical problems and thus find the solutions of these
problems usmg principles of quantum physics.

4 Comprehend the concept of oscillations and hence to implement the same in the theory of machines.

5 Understand the basic characteristics of materials relevant to engineering and technological applications.

6 Apply multidisciplinary knowledge of science for reviewing complex problems from different angles/perspectives and

RBT Classification Lower Order Thinking Levels (LOTS) Higher Order Thinking Levels (HOTS)
RBT Level Number . L3 L4 LS, L6
RBT Level Name Remembering Understanding Applving Analyzing Evaluatjng Creating

Upest Comuste®s

f
|
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Guru Nanak Dev Engineering College, Ludhiana
Department of Applied Sciences
Program B.Tech.(ME, IT, EC) Semester 2
Subject Code BSC-101 Subject Title Physics
Mid Semester Test 2 Course Coordinator(s) Dr. Harpreet Kaur, Dr. Randhir Singh,
(MST) No. Dr. Paramjit Singh, Dr. Amarjot Kaur
Max. Marks 24 Time Duration 1 hour 30 minutes
Date of MST 26 May, 2023 Roll Number
Note: Attempt all questions
Q. Question COs, RBT | Marks
No, level
<j6f ) Differentiate between drift current and diffusion current. coz, L4 2
@ What is the physical significance of divergence and curl of a vector field? Cos, L1 2
@’{ Differentiate intrinsic and extrinsic semiconductors. Discuss the position of | CO2, L4 4
| Fermi level in both cases.
OR
( )'Mrite a brief note on LED and Solar cell.
\Cy W Write the Maxwell’s equations in differential and integral form. Co3,L1 2
@ _Calculat]% the energy of the neutron in eV if its de Broglie wavelength 2
L is 3{(10 m. mass of neutron=1.66x10""kg AR Y ,‘[ﬁw %)
(‘QS Derive the differential equation for harmonic oscillator. Also show | CO4, L3 4
that total energy of the harmonic oscillator is constant at any instant
=, Ooftime. '
(.qu (1) Derive expression for time independent Schrodinger wave equation. | (i) €03,13 | 4
@ Calculate the de-Broglie wavelength associated with electrons, which
are accelerated by a voltage of 50keV. Where h= 6.63x10™* joule " 2
(ii) CO3, L1
sec. and Mass of electron=9.1x10%'Kg. A= 0:549 y |'5u/m v
Calculate the velocity and de Broglie wavelength of a proton having | (i) o3, L1 | 2
energy 10°eV. Given that: mass of proton=1.66x 10'27kg. I£
Course Outcomes (CO): Students will be able to = 1+ 003 y)y IR
1 Solve the problems in the fields of electromagnetism lasers and fibre optics.
2 Apply the knowledge acquired from the study of semiconductors to identify their use in latest
technology. '
3 Recognise the inadequacy of classical mechanics for certain physical problems and thus find the
solutions of these problems using principles of quantum physics.
4 Comprehend the concept of oscillations and hands to implement the same in the theory of
machines.
5 Understand the basic characteristics of materials relevant to engineering and technology
applications. .
6 Apply multi disciplinary knowledge of science complex problems from different angles
perspectives and to find the best possible solution model.
RBT Lower Order Thinking Levels (LOTS) Higher Order Thinking Levels (HOTS)
Classification
RBT Level L1 L2 L3 L4 LS L6
Number
RBT Level Remembering | Understanding | Applying | Analyzing | Evaluating | Creating
Name
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Guru Nanak Dev Engineering College, Ludhiz.ia
Department of Applied Sciences
Program B.Tech.(CE34) Semester 2
Subject Code BSC-18101 Subject Title Physics
Mid Semester Test (MST) | ! Course Dr Harpreet Kaur Grewal
No. Coordinator(s)
Subjeet Expert Dr Ruiudhir Singh
Max. Marls 24 Time Duration 1 hour 30 minutes
Date of MST 23" Feb, 2019 Roll Number
L Nute: Attempt all questions
| Q. No. Question vlarks
(@ = = . ')
A vector field is given as : A=xyi + yzk. Find Vx A and tell whe her -
the field is conservative or not.
P
p@ Define Poynting vector. Give its significance. 2
|
q Q3 Define Meissner effect and differentiate type-I, type-IL superconductors.
4
L'Qj Derive Londen equations and give their significance.
== 4
('QS > The critical magnetic field fo a superconductor at absolute zero is
9%10* Am™" and at £¥ is5x10* Am™". Find the critical temperatcre and
energy requives o break Cooper pair at absolute zero. -
4
E’Qy @ " Show th:* for plane electromagnetic wivzs prepazuting ik 3
vacuum, electric field is perpendicular to magnetic {ield as
well as to direction of propagation.
@ Write Maxwell's equations and give their significunce. 3
.



GURU NANAK DEV ENGINEERING COLLEGE
GILL PARK, GILL ROAD, LUDHIANA

MST-1
Subject Name:-Physics (BSC-18101) g 1W‘ax. Marj'i/;s..‘ i;/e :
Section:- PEI2 Semester-2" Time: 90 Mint

Note:- (i) All questions are compulsory.
(ii) Marks for cach question are shown in the brackets.

(1ii) Use of calculator is allowed.

O( ).1} What is meant by Inverted Population in laser? (2)
fL;QQ/V Q.2. /Calculate the de-Broglie wavelength of a virus particle
/dm/fl‘/ accelerated by a patential difference of 30,000V. (2)

@ Describe the construction and working of Helium Neon laser. (4)

how that how group velocity is related to phase velocity. (4)
7

Q).5.)Write a note on attenuation & propagation loss mechanisms in
ibres. (4)

)’ Define acceptance angle for an optical fibre, Show that it js

¢lated to numerical aperture, (5)

An optics fibre is made of glass with refractive jndex 1.55 and is
clad with another glass of refractive index 1.51. The fibre has a core
of diameter 50um and is used at a light wavelength of 0.8 um
Determine: .
(a) Numerical aperture (b) Acceptance angle (c) V-number for the
fiber. (3)
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| Guru Nanak Dev Engineering College, Ludhian
Department of Applied Sciences
Program \ B.Tech.(MEI,ME2, | Semester 2
MES.ME6 )
| Subject Code | BSC-18101 Subject Title Engg. Physics
F\'Iid Semester Test (MST) \ 1 Course Dr Harpreet Kaur Grewal
! Coordinator(s)
| Max. Marks | 24 Time Duration 1 hour 30 minutes
\ Date of MST \ 23" February, Roll Number
’)
\ Note: Attempt all questions
Ivlarks

\ Q. No. \ Question

\%\ \ Differentiate Stimulated Emission and Spontancous emission?
) | In LASER, in place of ‘A’, it should be ‘O’ Why?

BN ) I )

An optical fiber has NA of 0:!5 and cladding refractive index is equal to
1.50.Find NA of the fiber in a liquid of refractive index 1.30.

Discuss the variation of Fermi Level with temperature for extrinsic
semiconductor.

@ \ Explain the terms Acceptance angle and Figure of Merit. What do you
mean by single mode and multimode fiber?

SN

the role of helium in He-Ne Laser?

What do you mean by Extrinsic Semiconductor?

T) @ Explain the energy level diagram of He- Ne Laser und what is

[SV]
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GURUNANAK DEV EN GINEERING gOLLEG
GILL PARK, GILL ROAD, LUDH TAN.

MST-1
Subject Name:.py, ysics (BSC-18101) Max. Marks: 24
Section:- CEI2,CEs6

Semester-2m Time: 90 Minutes

Note:- (i) All questions
(ii) Marks for c
(ifi) Use of cale

are compulsory.
ach question are shown

1 the brackets,
ulator is allowed,

L. Write Maxwel]’s Elcclromagnetic

O

’/ equations for vacuum, 2)

d @ Vhat makes Jaser light differens from normg|? 2)

& @A Step-index fiber has a core index of refraction 1.425,

> TIC Cut-off angle for light cntering the fiper from ajr j5 found to e 8.50°.
(@) What is the timerical aperg;pe of the fiber?

o (®) What s the ; :

\ X =1
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Cut-off angle at the ]

Q.. Explain the Working of

a anrinuous Wave (Cw) laser, (4)
@ Derijve Maxwel)’s Electrop, i
Nductiop,

ater, what would be the new
aunching end of fiber? )
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Guru Nanak Dev Engineering College, Ludhiana

Department of Information Technology

Program B.Tech. Semester/Section | 1"/EEA,CEA,CSA
Subject Code BSC-101 Subject Title | PHYSICS
- ] S
Mid Semester Exam (MSE) 1 Course Coordinator(s) | Dr. Randhir Singh
No. | Dr. Harpreet Kaur Grewal
Max. Marks 24 Time Duration { 1 hour 30 minutes -
Date of MST 17-11-2022(9.00- | Roll Number 0 B ) B
10.30am) i o Lo N
Note: Attempt all questions —
Q. No. Question | COs, RBT | Marks
2 | level | [
Q1 With a neat diagram, explain the structure of an optical fibre. i COl, 2
= : : { L1
2 @ Find the intensity of a laser beam of 10mW power having laser beam diameter | COI. 2
as lem. | L3.L4.L5
OR l
Newton's law of universal gravitation is represented b ' F= (GMm) 7, where Fis |
g P b/ 2 ‘
the magnitude of the gravitational force exerted by one object on |
| another, M and m are the masses of the objects, and r is a distance. Find the curl i
\ of gravitational field? g
R ! e
3 Explain the construction and working of He-Ne laser with appropriate energy | COlL. -
o~ level diagram. o ,- | L1,L2 D
Q How does a lagg/work? Explain active medium, po@@g{\_i@yg@gg, optical | COI. 4
( pumping and optical cavity resonators. = | L2. L4
Qs Calculate. div (7/r2) , where 7= xi+yj+zk ? ) | COI1, L2, 4
OR | L4, L5
Calculate the refractive indices of the core and the cladding material of a fiber, |
if numerical aperture is 0.22 and fractional refractive index change is 0.012. |
= ‘ - N——
Q6 @ Explain with necessary ray theory, the propagation of light in optical fibres. ' COl, g
/ Derive an expression for numerical aperture. | L3, L4, L6
OR |
@ Obtain the relation between transition probabilities of spontancous and |
stimulated emissions. Mention characteristic prpperties of a la}s/ef Abcam‘./,_ " s d.,
RBT Lower Order Thinking Levels (LOTS) Higher Order Thinking Levels (HOTS)
Classification . - . =
RBT Level L1 L2 L3 L [ L] Lo
Number : : e : L et o
RBT Level Remembering Understanding Applying Analyzing. | Evaluating | Creating
Name | | B}
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= : Guru Nanak Dev Engineering College, Ludhiana J
= Department of Applied Sciences e _d
Program B.Tech. Semester/Section 1**/ CE A, CSA i
Subject Code BSC-10] Subject Title PHYSICS j
Mid Semester Exam (MSE) 2 Course Coordinator(s) Dr. Randhir Singh !
No. Dr. Harpreet Kaur Grewal |
Max. Marks 24 Time Duration 1 hour 30 minutes ||
Date of MST 23-12-2022 Roll Number ;
(9.30-11.00 am) o R
Note: Attempt all questions : i
Q. No. Question | COs, RBT | Marks
‘ . _f__l_e_\fl [
W What are semiconductors? Write two ways to increase the conductivity of ! Q2,12 2
— intrinsic semiconductors.
92) Differentiate n type and p type semiconductors. ('()2\ L4 L
( Q3 Classify magnetic materials based on their behavior inan external magnetic field | COS. CO6. 4 |t
| and compare their properties. L2. L4 ':
Q4 ) Write four Maxwell equatlons and givg lhelr mgmf"cance COl1, L2 4
2 Given critical magnetic field of material at OK. (i.e., Hi(0)) is le]O A/m. | CO6, L4 4
Calculate critical magnetic field at- temperature SK (: e., HC(SK)) for the same
material. Given T¢=7K. s 1
/ Q6 Using Maxuell equatlons deduce Maxwell s em wave equation | COl. L4 4 1
ST e for ﬁee space. . l ST .
| wen E= 3x2 i— 6xy i +122 Xy k. Fmd dlvergence of the given —_— s BN
vole: ntlos vector field angi comment on its zlature whether field is converging L4 . '
XN i or diverging. I eniz r |
g S @ef‘me Poyntmg\'/.ector v ;T_—-;'f‘f:i_; 4__ T COI, L1 1 ’I
IR R 2 SR AR y,_-_w_;_h P 2 B ;
B S el gE A T ."Z‘I'!'I-“I|J il
RBT - Lower Order Thmklng Leve]s (LOTS)!I 3 l iy Htgher Order Thmkmg Levels (HOTS) !
Classification ' i LA _____‘__I
RBT Level /7. | . . LT o ous LZ;'l RAEE uu; a1, LS L6 |
Number i |- 27 5 Gl gy = : = ) | - .
RBT Level - . .| Remembering . }; - Undgrstand:qg, b e\pplymg Ana!y;ing | E\aluanng, Creating [
Name Lifiby ohid g o 3 ;-‘ . ik | ‘
I 123 1* o an el ’,"".'.u: B30 0 Lo ~1 L '-2 o [ 224 R
i Al or fn s B 7 :‘3 DL Lo—bX %JA* LA e
s i,:. w’ GHil s Sy . R L
B) Z, AT 3 A N S 2 ”Wr‘ i L“'""‘i 4 o
PRI [t B e T T 61 i Jr"“‘m“ i Inits r; u_; Wit S s GDC Pl
1 Q = rmqwk(? " oo 3 X “"
3 S .f‘.\ Dei T e A T, 1 e v . .
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A R A TS ""“'“ﬂ(ia‘-}wf P Ty T '“Quw Viop g \,g
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2| TLiny . RN o 43 B RIS (N 40} L ‘
I Rl - ey
o Fiee ki f o . rase i ST o] o gl
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T Guru Nanak Dev Engineering College, Ludhiana
— Yepartment of Applicd Sciences ———
L_ | Dey olAp ]"/(Lf\ (b\
B Tect Semester/Section ;
l‘ \’rﬁﬁmm = e« - Pﬁ \_:Ti ‘\
S“.N.u Code MSE s i‘izj:si‘g&:::dmmor(ﬂ) , Dr Rdndhll Si‘lh!;.flv )
| Mid Semester Exam { ) \ | D Harpaeet Naur crewan
1 No. . : "= lr.f__— 30 Jfﬁ
[ Mar. Marks 124 Time Duration “- I hout 30 ninates
\Dm of MST \ 23-12:2022 Roll Number |
- B { 19.30-11.00 am) il [ .
‘\mc. '\\lcmpl all questons 7 T (Y it
Qe | Question [ COs RBT | Mark
| Clevel / ,
@ “ﬂa What are sennconductors? Write two ways 1o increase the conductivity of !{'l L2 . 2
Lmlnnng semconductors SN, S s
44 Diterenteate n type and p type semconductors. R SR f =
! |ls\ll\ mandnetic matenals based on their behavior in an external nmp__mhn field [ COSCOb. ] X
aud compare their propertics. R A T ! )
@ Wine four Maxwell equations and pivg their signilicance. . ?( OLL2 4
Given crincal magnene field of material at OK (e, H{0)) is 1580 Adn | COo. Ld Ty
Calculate entical magnetic field at temperature SK (i.e., H(SK)) for the same | !
matenial Given Te=TK. : | 4
Q6 Using Maxwell equations, deduce Maxwell's em wave equation | €01 14 ;} 3T
for tree space. e ) 5 . :
. L . i |
: Given E = 3x%i - 6xy j+122%xy k. Find diu.rgencc of the piven ! J {
WME o vector field and comment on its natare whether field is converging ' * """ oy
LN or diverging b & | i !
D' \ t » Ty ;. : ) ‘ g e
) ' Define Poyn mg vector. Ay L ((H L J I J
— .l.:. - , SO . . §
lillr ) Lower' Order Thinking Levels (LOTS) ¢+ 1 Higher 0rdrrTl§lul.lnL Levels (HOTS) )
Cassification ) : |
RBY Level . N e Qe il L4 T TG !
Number E I .' : i 1_
::BT Level - Remembering - b a. Undlerstanding, . i (\ppl}'fng Analyzing - Evaluaungﬂ (‘rtalm“g”»' e 1
ame . i Lat o ! ’
. : ———e Ve mwre A e imeceeded foweba ~ « . . - . |
e Y i, VoA el st g eat Y ! :
' SR TR AR i ,
e fh
-, - s Y .
\ P IR TH EL R WS Sy - 1) 7 e ¥
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Department of Informatio

i Semester/Section _ 'Eé_"—gl'iig;cs'
Pronam B.Tech. T r— PHYSICS
rog; — _TBscaol Subjeet Title —
Subject Code Course Coordinator(s) Dr. Randhir Singh
Mid Semester Exam (MSE) | Dr. Har reet Kaur Grewg|
\ i o .
No. 24 Time Duration ! hour 30 Minutes
Max, Marks | ber
Date of MST 17-1 1-2022(9.00- Roll Number > 4
10.30am T T—
Note: Attempt al| i ; N e
m Question COs, RBT { Marks
'\i"ﬁ!k_w ‘- ~—
( Q1) With a neat diagram, explain the structure of an optical fibre, Col, " 5
Li A
Q7 Find the ntensity of o laser beam of 10mw power having laser beam diameter COl, ; -
as Ic L3, L4, 15 |
OR ' !
@ Newton's law of, iversa gravitation js fepresented by Fw (9@) F. where F s |
/ . r
b the Magnitude of the 8ravitationg| force exerted by ope object gp f'
another, M ang are the magses of the objects, and is a distance. Find the ¢y v‘
of gravitational fiejge f
3 Explain the construction and workjn of He-N¢ las i i f— e
C\_ evel dinpror s g Cr with appropriate energy C|O 1[:3 f 4
How does 4 laser works Explain active edium, popy e ——
. - - r t 1
Pumping ang Optical Cavity fesonators, S Lol el E’}O,L.; i )
S 2 . ‘
Q Calculate, g;y (Fir2) Where 7= Xityj+zk o o135 f’“*-‘r—‘
OR " ~e
@ Calculate the refractive ndices of the core and the claddj € Material of , fiber, | b ?I
lfnumcncal aperture js 22 and f‘racuonal refractiye Inde change i50.01> E [
< i
Explain with necessg ray theory, the prop, ation of Jigpe ical 15 ;
erive an expression for numericalﬂpehuf&g' ot lightin Optical fibreg, Coy, f §
, OR ‘ L3 L4, g |
Obtain the relation between t ili ;
Slimulateq em B fObl:l'"?SO (')1 a?;??:??eous i |
P < am. J
RBT
Classiﬁcntion HOT =
RBT Level : ¢
N ke



_ D:k Dtev Engineerin College, Ludhiana e T
;—_—d—‘-_\\'\k . " —_ o weed
Program 5 ar ment of Applied Sciences
: My Eoe .Tech. Semester CS D
Subject Code W— Sub; - O U, CEB L
' Mid Semester > Cubject Title PHYSICS
l‘:‘ﬂmi“iltion N:ISE N ourse Dr. Randhir Singh
( ) No. Coordinator(s) Dr. Harpreet Kaur
“Max A arbe T Grewal
Max. Marks : e
’D“.‘m—- 24 Time Duration [ hour 30 minutes |
) : 23-12-2022 Roll Number
_Note: Attempt all questions Ly e |
Q. Ne. Question " TCOs, RBT | Marks |
T e JaleVEl el 8 J
____Define Fermi level and give its physical significance. _leco2 Ly b o |
W hat are Matter waves? Write expression of their wavelength. o |cos.Lz | - |
A3 Derine Phase velocity and group velocity. Prove that particle velocity is | CO3. L+ X ,
equal to group velocity for non-relatjvistic speeds. J
h‘ Differentiate (i) intrinsic and extrinsic sém_iconductors CcO2, L4 22 l
(ii) n type and p type semiconductors 1
. ;1 | : I BN - ,_i,_ T Jl
@ An electron and a proton are moving with same speed of 300 m/s. Comparc. CcO3 I}:_ { l/;(z—ﬁ 2
the magnitude of de-Broglie wavelength for these particles. Given mass ot | f— ‘ an’¥

an electron = 915107 kg, mass of a proton = 1.67x 107" kg and Planck’~ !
; |

Constant h = 6.62x10™ Js. =& 3 » '

) ik 1 i

TN : : —hid — — = R T
; W‘alculate energy eigen values of a particle moving in 1-D box | CO3. L4. 44
having width L.

?\.‘ [ El--
Derive time independent Schrodinger wave equation for 1-D | |
motion of a free particle. i =.x¢ . - ¢ il e

[ BRI

i L2
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Nanak Dev En incering Coll
- Department of A lied Sciences ,
prograi’ B.Tcch(ME34) | Semester 2
Subject Cale _ ' BSC-18101 Subject Title Physics
1\;1“1 Semester Test (MSD 1 Coursc Dr Harpreet Kaur Grewal
No- Coordinator(s)
Subject Expert Dr Randhir Singh
- 24 Time Duration | 1 hour 3() minutes
Date of MST 23" Feb, 2019 Roil Number /
Note: Attempt all questions RIS
Question Marks
. T
( . - o A — -y 2
A vector ficld 1§ eiven as A=xyl + yik. Find VXA and tell whether
the field is conservative or 1ot
"‘ - . . . /
A Deline Poyntng vector. Give its significance. 2
L - n - /
" Define stress and strain and g1ve their types.
W Discuss briefly. the motion of 2 lightly damped oscillator:
i 4
Q5 The displacement of a particle cxecuting SHM is changing with time as
ar x=Aco50al- Tind the displacement at which kinetic energy of the particle
is cqual to its potemial energy.
(@ ~ o ol =
W @ Show that for planc cloctromagnetic waves propagating in 5
vacuum, clectric ficld is pcrpcndicular to magnetic ficld as
well as to direction of propagﬂtion.
@ Write Maxwell’s equations and give their significance. 3
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24 i ' Time D i ; Amarjot Kaur
e uration .
01 A ril; 2023 : Roll Numtbor 1 hOUf 30 mmutes%

£ \'EJl?fuentlate stimulated and spontaneaﬁs;ernission
xplam the concept of total internal refléction and give examples based on daily hf
15tein's coefflcrents and nght condition

dlagrams wherever necessary.
Define and .give physical significance
Gerive ‘expressions for acceptance ar.gle 3
numerlcal aperture in terms of 4, that'is frs

fibre.:

ric I aperture :Also express‘
ange in a refractive lndex of

Step: lndex fibre has numerical aperture of 0.26 a core. of refractive index 1. 1.5
ng angle of acceptanceiand.

diameter 100um Calculate refractive mdema
critical angle at core clad interface, fractional chang 31 N___Lefracnve rndex and ¢ off
wavelength that can be passed through optical optlcal fibre with
Explaln the concept of Meissner eflect ap hence’ﬁ
<supercoruuctors also write some appllcmoqs olsuperconducto
(b}The critical temperature of a superconductor at zero app!
3.7K. At OK, the critical magnetic field is. 0. 306T Calculate cri
the superconductor at 2K and SK. fpre i
tcomes (CO) Students will be able to

etlcf Ids of
BTy =T
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Guru Nanak Dev Engineering College, Ludhiana

Dcpartment of Information Technology

Program B.Tech.(ME, EC, | Semester 1
——— EE and CE)
|_Subject Code BSC-101 Subject Title Physics
Mid Semester Test (MST) No. 2 . Course Coordinator(s) Dr. Harpreet Kaur, Dr. Randhir

Singh, Dr. Paramjit Singh,
Dr. Amarjot Kaur, Akshdeep Kaur

Max. Marks 24 Time Duration 1 hour 30 minutes
Date of MST 8,November, 2023 | Roll Number

Note: Attempt all questions

Q. No. Question COs, RBT | Marks
— ‘ level
Ql ¢« Write the concept of de-Broglie hypothesis. L . CO3, L1 2
Q2 | Cofipare type-1 and type-11 superconductors. COs, L5 2
Q3 c (ayDetermine the critical magnetic field of lead at temperature 5K. The critical | COS5, L3 (2+2=4)
temperature for Pb is 8K and critical magnetic field is 2x10* A/m at OK.
he critical magnetic field for a superconductor at absolute zero is 9x10¢ | COS, L3

oy Am and at 6K is 5x10* Am" . Find the critical temperature.
d Q4 ) _Derive Maxwell’s Electromagnetic equation from Faraday's Law of EM Induction | COl, L3 4
| and write its physical significance.

Qs /@/ Figure out the value of q at point P (-1,0,1) if the given vector is solenoidal. | COI, L4 (2+2=4)

A=qx 43y’ +12 .. . ) _
/me'at will be the electric field vector for the electric potential V (x,y,z)=| COl,L4

‘ 4x* + 3y* - 922 and its magnitude at point P (-1,2;1). L,
Wport with examples that Newton’s laws fail for motion %ubatomic CO3,L5 (1+3+2+2=
" particles. Hence obtain expression for time independent _S_Shrodirrlger wave 1) SR

""" egyation &Ad give its importance, ] CO3,L3 .
/D))A'# electron is confined to onc dimensional potential box cof length 3A. 3
Calculate the energies corresponding to the first and sccond quantum states { CO3, L5
ineV
() imate the de-Broglie wavelength of an elcctron accelerated by a
potential difference of 300V.(h= 6.626 x 10" Js, mass of an electron= 9.1 x
10 kg).
Course Outcomes (CO): Students will be able to
1 Solve the problems in the fields of electromagnetism. lasers and fiber optics.
2 Apply the knowledge acquired from the study of semiconductors to identify their use in latest technology.
3 Recognise the inadequacy of classical mechanics for certain physical problems and thus find the solutions of these
problems using principles of quantum physics.
4 Comprehend the concept of oscillations and hands to implement the same in the theory of machines.
5 Understand the basic characteristics of materials relevant to engineering and technology applications.
6 Apply multidisciplinary knowledge of science for reviewing complex problems from different angles/perspectives |
and to find the best possible solution/model. '
RBT Classification | Lower Order Thinking Levels (LOTS) Higher Order Thinking Levels (HOTS)
RBT Level Number | L] L2 L3 L4 LS L6
RBT Level Name Remembering Understanding Applying Analyzing | Evaluating Creating
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EVEMNING
[Toml No. o stions: 09) 79 JUN 1002 [Total No. of Pages: 03]
Uni. Roll No. ... 3 s
I
Program: B.Tech, (Batch 2018 onwe.rd) i
SOMEStEr: v, P 12 isrinngsosivsiossn 7:%
Name of Subject: ... Physies....occeeee _
Subjeet Code; viivvasnnns BSC-i01....eieean i ,
D e, 159250 0ceeen, i

L\f\b‘%{iﬂ Op & j \ C\ft é:cn\lﬁc salculator is Allowed
“b-g2 B c

Detail of allowed codes/charts/tables efe. ... NA
Time Allawed: 03 Beuors Max. Marks: 60

1) Paris A and B are compulsory

'2) Part-C has Two Questions Q8 and Q9. Both are compulsory, but with internal choice
3) Any missing data may be assumed appropriately ‘

art— A | [Marks: 02 ezich]

Jefine receptance angle and numerical aperture of an opticat fibre,
//\u(au, Gauss law of clectrostatics and Geuss law of magnetostatics in integral Em\,\/
1 a .

orm.

scuss the effect of temperature on conductors ard semiconductors in terms

7 of conductivity. F O ,

%lnd the C‘(Lu.ﬁlgm in spring havmmﬁt FOCONAY when a farce of
5Nis a'mncJ 10 it —\@ c

@, Calsulate the petential difference through which wun electron should be
aceaferated to achieve a speed of IGOOJﬁ/ﬁ and also'find the wavelength of the

matler waves asscciated with the moving electron, P‘?M fi{ d,{ F[ oA ,

N Enlist the peculiar properties of nanomateria
riais.
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Wiarks: 64 ench]

Part—B 79 WL Y

- . N . y . . 43 ¢ed e LY i ~
@ Whal are intrinsic semiconductors? Name the ways by whith Wwe Chdi 2nnunce

conductivity of Iintrinsic  semiconductors. Discuss in  detai

the

semiconductors.
@ Stating the principle of solar cell, brisfly explain it warking.

‘ompare any four propertics of diamagnetic, prramaZ snetic and ferromagnetic

substances.

Giiven that wavefunction y(x) = \[ sin(nm/L) is the soit ution of tume 'n"C'Jf'"”"ﬂ'

the cxprq»:lun for its

Schrodinger equation for a particie moving in a 1-I box, find

energy. Hence find the energy of an electron in a box of width 1A in the gr round state.

Cin what facmrs do the rate of stimylated absorption anc the raie of stimulated emission
e 0P A

—

depend? Caleulate the ratio of stimulated absorption 10 st irulated cinission for a

material at 300K if the population density of an excited sielens 1000 times that of 27

ground state,

Q4.
. Given E @l +:2x j 72y K (lenters typed in bald represent vector quan tities). Find

the divergence and cur of this vestor field.

Lising the squation x = Asin (wt + 0) for natural vibratiors of & stretehed spring 1o

horizontal plane, shew that the total energy of u vibrator is a constant quaniity.
“Part-C CT [Wine st 12 each]

(:l ‘i*’ritc ﬂlet..I'LnUal form of *Aaxwell’* four eaum rone and g vir thair qpmhcm;; (_:’1,')

(b) Discuss the constr uction and working of :m) four-le “ul gaseous state ‘aser. 6)

(¢) Show that isotated poles do not exist in nature. ( 4 /)?{'aaﬁ
T OR
'rite the principle of optical fibre. Explain its working ans hence find expression
2 Al it

for numerical aperture and acceplance angle. (3

=

H the Wd\‘i‘khgth of carrier waves for a StGD index hb e 8000 and WV nmber is

4.5, then calculale the diameter of the fiber, if the refractive index cf core and clad

is 150 and 1.49 respectively,  (4)

’ ‘.Dmme Pavnting veetor, write its expression and give its significance. (3)
\ s o kb S e

) Page 2 of 3




EVENING

29 JUN 2022
(2) What is the difference between nndamped and_damped oscillations. Derive the
cquation of dampcd oscillations. Write the conditions for lightly damped, critically
damped and heavily damped oscillations. Discuss the motion o.f_l_lgfgly_da_mu:-iw in
detail. Comment whether lightly damped oscillations are si,mpl;: harmonic "fi‘l‘—(] 2)
OR ’
@ Derive London’s equations and give their significance. (6)
An electron is accelerated with low accelerating voltage V. Show that the
cxpr(;ssion for wavelength of the matter waves associated with the electron is given
by 1227ANT . (3)
Wha: are type-1 and type-11 superconductors? How can these be differentiated on

g the basis of Meissner effect?  (3)

e b s de o ok de ook ke K
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' Total No. of Pages: .1}
[Total No, of Questions: 09] [

Uni. Roll No. ....... = .
Progrant: ......BTech........... y -
Semester:..“............2. .................. 24~01_20‘£‘:‘;(;}
Name of Subject: ...... Physics....

Subject Code: ......BSC-101....
Paper ID: ...... 15925....

Tax. Marks: 60
Time Allowed: 92 Hours Mux. Maris

NOTE:

1) Each question is of 10 marks.
2) Attempt any six questions out of nine
3) Any missing data may be assumed appropriately

@ (a) Derive the Maxwell equation for modified form of Ampere’s Jaw. (3)
(b) Give the physical significance of ¢ all the Maxwell equations.  (5)
@ (a) Hlustrate phase velocity & group velocity and find the relationshi ip between two., 3)
(b) Find thz de-Broglie wavelength corresponding to the ground state energy for the particle trapped
ina 1-dimensionai box of length 5 nm, (5)
@ (1) The electric potential given by V(x, y.2) = (4x* + 3y? +92%). Culculate the assoudLLd
electric field ac point (1,1,0). (5) A E'.—_:_
Fmd the erergy eigen values for pasticle in a box problem. (5)
@ @ Tlustrate the position of Fermi ievel in intrinsic semiconductors. (3)
Discuss the worl.ing of a LED with proper energy band diagram, (53
5. A glass elad fibre is made with core glass of refractive index 1.5 and cladding is doped (o give
the index difference of 0.05. Determine the refractive index of th

y ¢ cladding, numerical aperture of
the fibre, critical angle of reflection and critical acceptance angle, ()
{b) Classify the varions types of optical fibres with proper diagram. - (5)
/;@lee a detailed descyiption of spontaneous and stimulated emission and hence derive the relation for

the Einstein coe!ficients for the same. (10)

@ Describe the BCS theory to explain the phenomena of superconductivity.  (10)
Derive the ditferential equation for the damped mechanica! oscillator
Damped oscillations. (10)

(a) Lead in superconducting state has critical temperature of 7 K at zero mzgnetic ficl( wrderitical
ficld of 8.5 T at 0 K. Determine the erilical field at 4 K. (4) .
(b) Describe the classification of nanvmaterials on the basis of dimensionality. (15)

- Diseuss sbout Uie Lypes of

.
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[Total No. of Pages: (3]

Uni. Roll No.

Program/Course: B.Tech.
(Sem. - 14/2M)

Name of Subject: Physics
Subject Code: BSC-101

Paper 113: 13925

Scicentifie calculator is allowed

Time Allowed: 3 Hours Max. Marks: 60
NOTI: o
1) Part A and Part B are compulsory.
2) Part C has two questions Q8 and Q9. Both are compulsory, but with internal
choice. ’
3) Any missing data may be assumed appropriately.

Part-A [Marks: 02 cach]
Ql.
)cﬁnc n‘tﬂllcr]_c/ufnnqnurc of an optical fibre and give its physica! significance.
(b I)iﬂ'ur\:||lialt-:>dmnpcd and undamped oscillations.
@ Deline Fenmi level. How i varies with temperature in intrinsic semiconductors?
What is wave function? Give the physical significance of wave function.
@ -ind dncrg\.‘ncc and curl vl position vector I,
@ What is hysteresis? Based on it, differentiate hﬂ“\und Wﬂic materials.

Part-B [Marks: 04]

\
@, Derive Maxwell's electromagnetic wave equation for free space and show  that

N speed of em waves in free space is 3X10°m/s, Also comment on the nature of ¢n
o
waves

leﬂ:rcmiulc spontancous und stimulated emission. Discuss on what factors the rate
Fadihdbdbiateiddh

of stimulated absorption per unit volume (Ru) and rate of stimulated emission per

unit volume (Ry) depend. Write their mathematical expressions. Tence find
condition when rate of stimulated emission per volume will be more than rate of

stimulated absorption per unit volume.

What is the difference between intrinsic and extrinsic semiconductors? Explain two
types of extrinsic semiconductors.

(i) Compare any four propertics of paramagnetic and ferromagnetic substances.

PRGE1OF 3

P.T.0.

"9

G ™~ -
02033u7

@Discuss briefly the factors responsible for change in properties when we move
from bulk to nanomaterial.
Calculate the de-Broglic wavelength of an electron whose kinetic energy is 50 eV. A%L;/
Given h=6.62x10"* joule-sec, me=9.1x107 kg, ¢V = 1.6x10" joule. ‘P‘l/
Establish the cquation of a simple harmonic oscillator. Using x(t) = Asin(w! +$) with
symbols having their usual meaning. Find kinetic energy and potential energy
associated with SHM. Hence show that total energy of a simple harmonic oscillator

is constant any instant of time. )

Part-C |Marks: 12]

Qs.

escribe the principle, construction and working of any gascous state laser with

the help ofncal/diagmms. - N 4)
th: four Maxwell equations both ‘in integral form and dir\fcrcn il form.
= Explain physical significances of each equation 4)
(c) A step index fibre with a large core diameter compared with the yvg)'clcnglh of
the t['insmi(lcd light has an acceptance- angle in air of JU”vrand fractional
refractive index difference ol 0,03, Determine (i) numwerical aperture of the fibre
(ji) the critical angle at the core cladding interface (ifi) necessury core radius for
fiber to bé multimode if the wavelength of transmitted light is 950nm. ] (4)

OR
.Whm is the structure of &n optical fbre? Explain the principle of propagation of

light within a fibre. Find mathematical expression of acceptance angle of an

optical fibre and also define . @
erive mathematical relationship between electric field vector E and clectric

polenlia{l V. A|§0 find curl of Eif E is elcctrostatic. (4)
step index fibre has normalized frequency V=26.6 a1 1300nm wavelength. If
the core radius is 25um, calculate the numerical aperture and hence find the value

of acceptance angle. (4)

Q.

For a given superconducting sample, values of critical magnetic field
corresponding to 14K and 13K respectively are 2.8x105 A/m and 5.6x10° A/m.

Find critical temperature T and eritical magnetic field value at 0K, (4)
Dcrive London equations and discuss their significance, (5)
7
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[Total No. of Questions: 09] [Total No. of Pages: (2]
Uni. Roll No.

..............

Program: B.Tech,

Semester: |*
Name of Subject: Physics 17-02-2022(M)
Subject Code: BSC-101

. Paper ID: 15925
Time Allowed: 02 Hours Max. Marks: 60

NOTE:

1) Tach question is of 10 marks.
2) Attempt any six questions out of nine
3) Any missing data may be assumed appropriately

Derive the diflerential form of four Maxwell equations of clectromagnetism considering the
uniform charge densily p and steady current density J. Also give physical signilicance of each
cquation. (10

@ Lxplain the concept of damped oscillations. Deduce the differential equation governing the
mechanics of the damped mechanical oscillator and hence discussthree types of damped
oscillations. (10)

(@ Giving a detailed description of spontancous and stimulated emission find mathematical relation
amongst various Einstein coefficients. (10)
4. JDerive London’s equations and discuss how these equations lead to Meissner effect and flux

penetration. (10)
5. (a) Ilustrate briefly the working of a light emitting diode (I1.ED) with energy band diagram. (5)
@ How the fermi level of a semiconductor would change with temperature? Explainwith the help

of nccessary diagrams. (5)
@ Distinguish between phase velocity and group velocity, Discuss the formation of a wave packet
and show that group velocity is equal to particle velocity. - (10)

(1) The clectric potential in a given region is given by V(x,y,2z) = (4x% + 3y2 4 92z%) Volts.
Using the concept of gradient ol a scalar [ield, calculate the associaed electric field at point

(1.1,0) located in the given region. (5)

m Calculate the wavelength of the photon which will be required to break a Copper pair in
superconducting Zr with T, = (.56 K. )

8 @/\n optical fibre has numerical aperture of (L2 and cladding refractive index of 1.59.

Determine (i) acceptance angle for the fibre in liquid with refractive index 1.42 and (i) critical
angle between core-clad interface. (5)

,_5 Find the prohability of finding a particle trapped in a [-dimensienal box of length L between

(0.451. & 0.551.. Assume the particle to be in ground state. 5)

@ () The angular frequency of vibration of a spring mass system is 5 rad/s. When this oscillator is
placed in a dissipating medium, then angular frequency of vibration reduces to 3rad/s. If mass of

4



stant ‘b’ and resistive tactor ' oof the
(&) \
(5)

the oscillating body is 1008, then calculate dissipation con

medium with zppropriate units.

(b) Compare the properties of diffusion current and drift current in semiconductors.
ik R OR RORROE K



[Total No. of Questions: 09] [Total No. of Pages: 1]
Uni. Roll No.

Program: B.Tech.
Semester: 1,2 (2018)
Name of Subject: Physics
Subject Code: BSC-101
Paper ID: 15925

Time Allowed: 02 Hours Max. Marks: 60
NOTE:

L. Each question is of 10 marks. 06-07-21(M)

2. Attempt any six questions out of nine

3. Any missing data may be assumed appropriately

(i)What are Maxwell’s equations? (2)

(ii)Write down Maxwell’s equations and state physical significance of each equation.

) (8)

S @ (I)What is active medium, population inversion and optical pumping? (5)

(i)Give their mportance in study of lasers. Why Helium is mixed with Neon in He-Ne

laser? (5)

@ (i)Describe briefly the construction and working of an optical fibre. (5)
(ii)What are the various kinds of losses, a light suffers while propagating through a

fibre? (5)

4. N¥Distinguish between intrinsic and extrinsic semiconductors. (5)

Discuss the location of Fermi Ievels under suitable limiting conditions with
necessary theory. (5)

(i) Differentiate between group and phase velocities. Show that the group velocity of
particle is equal to the velocity of the particle. (6)
(ii)Calculate the velocity and de Broglie wavelength of a proton energy 10°eV. Given
that: mass of proton=1.66 X 1073*g; Planck’s constant=6.6x 10”7 ¢rg sec; and

charge on electron= 4.8x 107%e.s.u. 4= A (4)

e es

De ine a simple harmonic motion and derive a relation for velocity and acceleration
ofa particle'executing SHM. * . {10)

@ Describe properties of diamagnetic, paramagnetic and ferromagnetic materials. (10)
O Explain Meissner effect? Write some important applications of nanotechnology. (10)

(i\What do you understand by gradient of a scalar field? (4)
(ii)Show that curl of grad @ =0, where @ is any scalar function. (6)
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[Total No, of Questions: 09) [ !
Uni. ROINO, coiviannnenns
Program: B.
Semester: 1
Name of Subject: Physics
Subjeu Code: BSC-101
Paper 1D: 15925

‘Tech. (Batch 2018 onward)

] x. Marks: 60
Time Allowed: 03 Hours Max. s

NOTE:

1) Parts A and B are compulsory I o o~
2) Part-C hos Two Questions Q8 and Q9. Both are compulsory, but with internal choice

3) Any missing data may be assumed appropriately
Part—A [Murks: 02 cach]
Q.
a) ) What you understand by simple harraonie motion? Give examples.
What is the Physical signification of wave function ?

Differentiate between intrinsic and extrinsic semiconductors.,

0996

Write Maxwell's equations in differential form. )

Describe how Laser radiation is different from ordinary light ?

@5

What is the concept of displacement current?

Part—-B [Murks: 04 each]
@ Solve the Schrodinger cquation for one dimensional motion of a particle in « box of
side L and show that its cigenvalues is inversely proportional to the square of side L.
-.,..@Jompm‘e.ﬂne.prcpcrties-of diamagnetic, paramagnetic and ferr smagretic materials,
Q4.Caloulate the value of ¥ .(PF) where? = x 1+ yj+k,
PrQVe by mathematical analysis that the mechanical encrgy of free oscillations ok a
simple harmonic escillator is conserved.
Discuss the propagation mechanism of light waves in optical {iber,

@ Define damped harmonic oscillations.Solve its differential cquation and discuss

special cases of oscillatory motion.

Page 1 of 2
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[Marks: 12 each]
:L:C" e the Constuction and working mechanism of ruby laser. Also ex

He-Nolzzeris Supe

plain why

nior te a ruby laser?

21:2‘;;1:: the refractive indices of the core and cladding matcrial of

a fiber from
the ;,Jo-a:\g data: NA=0.22, relative refractive index s 0.012, where NA in numerics

w nunaclica

/
= OR
O@ Deduce maxwell’s equations using basic laws of clectricity and magnetism,

Sivenz

A4 = x 3yi‘+(x—y)?€.FindVXZ and V .2

Snaw that Fermi level in case of intrinsic semiconductor Jies | in the middle of
conduction and valence band. Also explain its variation with temperature.

@ Tre wave function of a certain pariicle is W=Acos™ for -[I/2<x</2. Find the

valus of A. Also find the probability that a particle be fourd between x=0 and x=[1/4,

_ -; Vhat do understand by damped and undamped Oscillations
OR

— -
@Ex;ﬂain the terms Meissner effect and London penetration  depth  in

supercondnciors. Alea

o discuss seme applications of Mc:ssner Lffct.t (HOTQ)
—— e e @ Write'som# important applications and risks of 1 nano matcnak

Ds:s:rrrm\. the penetration depth in mercury at 0K, if the critical temperature of
mercury is 4.2K and the penetration de epth is 57 nm at 2.9K_

Je sk & &k ek ok R Kk K
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ngram: B.Tech. (Batch 2018 onward)
Semester: 131/2%

‘Name of Subject: Physics

Subject Code: BSC-101

Paper 1D: 15925

. Al plean
Time Allowed: 03 Hours Max. Maris: 60

NOTE:
1) Parts A and B are compulsory " :
2) Part-C has Two Questions Q8 and Q9. Both are compulSOfY but with internal choice

3) Anymissing data may be assumed appropriately

e Part- A [Marks: 02 each]

Q1.

9 Write Maxwell’s equations in differential form.
@ What is the need to achieve populatizn inversion ?
@ Differentiate between undamped osciflator and damped oscillator.

@ Write short note on extrinsic semiconductors.

g) Why, the quantum number n=0 is not possibie for particle moving in one
umcmonai box?
@ What are the conditions for a matendi o be superconductor?

“Part-B e "’Vx‘aziz:: 04 each]

\ Deduce T_m’.don equations and define Londen penetration depth.
Define dCCﬁpﬂﬂC& angle and derive mathematical expression for the same.

Find the constants a,b and ¢ such that the vector field

F = (x42y+az) 1+ (bx-3y-2) ] + (xrey+22) k is irrotational.
A damped oscillator is subjected to a damping force proportio.al 1o its \'elocity. Set
np the differential equation of the osciltation. Discuss the case of critically damped

motion.

Pagelof2
P.T.0.
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[Marks: 12 each]
escribe the Constuction and working mechanism of ruby laser. Also explain why
He-Ne laser is superior to a ruby laser?

(ii) Calculate the refractive indices of the core and cl
following data; NA=

periure,

OR
OO Deduce maxwell’s equations using basic laws of electricity and magnetlsm

@bu :1./2~x2)'1+(x WEFindVxZ and 7 .

adding material of a fiber from
0.22, relative refractive mdcx 18 0.012, where NA ie nus

o
TUMCiCa

Q%. (i) Show thet Fermi level in case of intrinsic semiconductor Jies in the middle of

conduction and valence band. Also explain its variation with temperature.

(i1) The wave function of a certain particle is W=
- value of A.

Acos’x for -TI/2<x<]V/2. Find the
Also find the probability that a particle be found between x=0 and x=I1/4.

_ ‘,"fnat. do understand by damped and undamped Oscillations
OR

ﬁx;ﬂain the terms Meissner effect and London _penctration  depth in

superconductors, Also discuss seme applications of Mczssncr "ffcct (HOTS)
( u) Write'someé important applications and risks of nano mdtcnal

‘ Determine the penetration depth in mercury at 0K , if the critical :emperature of
mercury is 42K and the pcnerranon depth is 57 nm at 2.9

e vk de o vk ok ek o ko
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NOTE:
1) Parts A and B are compulsory )
2) Part-C has Two Questions Q8 and Q9. Both are compulsory, but with internal choice

3) Any missing data may be assumed appropriately
Part- A [Marks: 02 each]

Q1.

g Write Maxwell’s equations in differential form.

m What is the need to achieve population inversion ?

@ Differentiate between undamped oscillator and damped oscillator.

@ Write short.note on extrinsic semiconductors.

¢) Why the quantum number n=0 is not possible for particle moving in one
dimensional box? ‘
@ What are the conditions for a m;'xtcrial to be supercanductor?

“Part - B ' [Marks: 04 cach]

Deduce London equations and define London penetration depth.
3)  Define acceptance angle and derive mathematical expression for the same.
Q4. ) Find the constants a,b and ¢ such that the vector field
F = (x+2y+az) 1+ (bx-3y-2)  + (4x+cy+22)k is irrotational.
Q5. A dampud oscillator is subjected to a damping force proportional to its v;k}'\:ity. Set
up the differential equation of the oscillation. Discuss the case of criticaily damped

motion,

Pagelof2
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Apply time independent Schrondinges equation’10
length L. Hence find energy ¢

tudy the motion of a particle

confined in a one dimensional box of igen values

associated with the motion.
Q7. ) Drive an expression for Fermi energy in intrinsic semiconductor.What is the effect of

temperature on Fermi fevel inan intrinsic semiconductor.

Part-C [Marks: 12 cach]

Q8. ) (i) Derive mathematical relationship amongst Einstein coefficients and discuss the
. w. ¥ - v

f v, .. .
results thus obtained. Also find the ratio of rate of spontaneou
o emission of green light phot

s emission to rate of
stim\\latr:'d emission at 300K corresponding t on with A =
550 nm. -

step index fiber with V=75 and

/(i) A manufacturer wishes to make a silica core,
at should the core

0.30 to be used at 820nm. If n=1.458, wh

numerical aperture NA=
value of critical angle and acceptance

size and cladding index be? Also find the
angle of the given fiver.
OR ' \

fromagnetic waves

(D (i) Deduce em wave equation for free space and prove that the elec

are transverse in patre.
given by

In an electric  field thg  electric potential s
11D

Yz, v.2) = (4x* +3y° +9z7)"V2, Calculate the clectric field at point (1

(i) Distinguish between the phase velocity and group velocity. Derive dispersion
relation and discuss various cases possible.

3'md the probability thata particle in & box [, wide can be found between 0.45Land
0.55L for the ground and first excited states.

thﬁt do you understand by free oscillations and forced oscillations?
’ OR

’x‘ia!c and explain Meissner effect using London equations.

-’W rite some important applications and risks of nanomaterials.

2@ enet

Caloulate its transition temperature and the penetration depth at oK.

B L2 3 1.2 Lb D 5

Page 2 of 2

ration depth for a sample at 6K and 7K is 41.2nm and 180.3nm respectively.
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Name of Subject: Physics
Subject Code: BSC-101
B - Paper ID: 15925 :
Time Allowed: 03Hours ' Max, Marks:60
NOTE:

*

1) Parts Aand B are compulsory k

2) Part-C has two Questions Q8 and Q9. Both are compulsory, but with internel choice
3) Any missing data may be assumed appropriately ‘

4) Use of scientific calculator is allowed
Part~-A

0}
@ Define Hooke’s law.

@ Calculate energy of an electron which is moving in 1-D box of width 1 A . Consider
the electron to be in first excited state.

Intrinsic semiconductors behave as insulstors at 0K. Comunent.
What are nanomaterials? How can we classify them?
Give physical significance of Poynting vector.

In word LASER, A should be replaced by 0. Comment,

fiis

(Marks: 02 each)

Part-B “ {Miarks: 04 each] -
@)eﬂvc time independent Schrodinger equation for the 1-D motion of a restricted

particle. Also give ¢he shortcomings of Schrodinger equation, if any.

03) Write short note on (1) Dielectric materials (if) Ferromagnetic materials.

Whet are oscitlations? Explain briefly free

oscitlations, damped oscillations and forced
. oscillations. - e
Show that for intrinsic semiconductors, Fermi level lies in the middle of energy gap.
w Tn & given laser, total number of lasing particles is 2.8x

9% 10", If laser emits 4 wavelength
of 6328 A , then calculate the cnergy of one photon being emitted by the laser, If the
laser beam is focused on an arca equal 1o the square of its wavelength for 1s, fnd
intensity of il focused beam. Assume the efficiency of 1as§r to be 100%.
‘The scalar potential at 2 point is given by V = 2x-day+32°. Find electric held intensity

vector and then check whether the field vector is solenoidal o not.

Part-C [iaris: 12 encli]

@Deﬁve the diffesential form of Gauss Jaw of electrostatics and Gauss law of

Thagnetostatics. Give significance of each eguation. . 1

erive mathematicel relation amongst Einstein ceefhme_nts and ﬁ'!’xfi condition{s)
Tor lasing ag:tion to take place. Also find the units of Einstein cozfficients.

.

1
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Qf - Sve Maxwell’s ciectromagnetic (em) wave equation for free spacc and show
2t speed of em Waves in frec space is 3x10° m/s.
@ Vo four level lasens better than thres fevel laser? Explein the construction and
workiag of any four-level laser. Trace well labelled energy level diagram(s) for the
same.
@ Find accepiance angle. numerical aperture, critical angle and V-number of the
otical fibre from the data given below:
Tefadtive index of core = ] 48, Fractional chang® in refractive index = 0.003, core
> =50 pm, wavelength of radiation A = 850 nm. Check whether the fibre is
given by

i~nla rode of multimode.
Q9 1 instantinneous displacement of a particle executing SHM 1
the displacement of the particle at {=0 be v, and the velocity at
their usual meanings.

‘ v=Asin{ot* o). It

=0 be v, then find the vaiues of A and &. Symbols have
() Apply ime independent Schrodinger equation 10 discuss the motion of a
particle in 1-D box. Find eigen wavefunctions and energy eigen values of the
—oving particie. .
1agtron and proten are moving with same speed. Which particle will be having
gth end why? =
ox

() S gatan
} 1= of ¢=-Broglie wavelen
of SHM. Find expression fo

Voroe vall
FRS0e EEzEees
5 @Dc‘fﬂcp cquation of motion

ergy, kinetic cnergy and total energy of SHM.
Type L supercondu

r time period, potential

otors. Show that no clectric field is
Using these

@! erive Londen equations for
¢ to flow through & superconductor.
d flux expulsion.

required - for steady curren
equations, explain the concepts of flux penetration a6
n which can break 2 Cooper pair if the critical

length of a photo

(¢)/Find the wave
onductor is SK.

’ temperature of a SLPEre
Kpkdkirhk kknk
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e .
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Name of Subject: Physics
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Paper ID: 15925

Time Allowed: 13 Hours

NOTE:

Max, Marks: 60

1) Parts A and B are compulsory

2) Part-C has Two Questions Q8 and QY. Both are compuisory, but with internal choice
3) Any missing data may be assumed appropriately

4) Use of scientific calculator is allowed

Part- A [Marks: 02 each]
Q1.
’9 Define polarization of light. Enumerate various types of polarizaticn.
L) Explain spiking in Ruby laser.
6’ How can we increase the conductivity of intrinsic semiconductors?
d)}) Differentiate damped and undamped oscillations.
. Explain factors responsibl

e for change in properties when we change from
bulk to nanoscale.
q What is dispersion relation? Give its mathematical expression and di

scuss
various cases of dispersion.

Part-B [Meurks: 04 each]
Write short notes on (i) Magnetic Anisotropy (i1) Magnetostriction.

Differentiate intrinsic and extrinsic sc:micopductors. Liscuss the position of Fermi
level in both cases. ‘

Derive the differential equation for harmonic oscillator. Also show that total eneray
of the harmonic oscillator is constant at any instant of time.

@@ E

The electric potential in a certain region of space s given by V(x,yz) =
20x>+10y+52". Find the electric field intensity vector? Check the field thus obtained
is (i) uniform (ii) solenoidal, .

Q6.) Wave function of a particle in 1-D box of length L is given as

W(x) = \ﬁ‘ sin(-’z?-} ;0= integer



/9

MORNING
0308072018
Show that this wave function satisfies 1-D time independent Schrodinger equation.
" ntzih?
Giventhat £ =———— and U= 0.
2mit

Derive London equations of superconductivity. Hence explain Meissner effect and
flux penetration using the same.

Part-C [Marks: 12 each]

hc)w that electromagnetic waves are transverse in nature.

(it) A beam of plane electromagnetic waves is travelling in vacuum in an arbitrary
direction. The magnitude of electric field component of the wave changes according

=) =4

io the relation £ = E,Sin(wt —k-r), where £y =15x10 SNCT, k is propagation

veetor, r is a vector along the direction of propagation and @ is angular frequency
of the clectromagnetic wave, This beam is incident at an angle of 60" on a small
surface having area 5%10™ m? . Find the amount of cnergy received by ihe surface in
Imilliseconds.

OR
(i} Discuss the working of He-Ne laser and CO; laser using well Jabeled diagrams?
(if) _D_cﬁwat.ﬂgc_gﬂglc and numerical aperture. Find their mathematicel
expressions. A siep index fibre having length 2km is found to have n=1.55and
* =150, Find acceptance ungle and numerical aperture of the fiber. If the radius of
the core is 15 wm and the wavelength of the carrier is 850 nm, then check whether the
fiber is SMI° or MMF.
Siccuss (he fonmation of wave packet. Define phase velocity and group velocity
7ad show that group velocity is always equal to the particle velacity.
#(iYFind points of maximum probability for particle moving jn' 1-D box of width L
present in first excited state. : )
Define Hooke's law for a three dimensional body and give its utility in daily life.
OR -
Vhat are ferrimagnetic substances, ferromagnetic substances and ferrites? Give

Tome important applications of ferrites.
(i1) Discuss iim detail applications and risks involved in the use of nanomaterials.

H‘thc critical magnetic field for a superconductor at 0K is 10 A/ m and the
Taius of wire is 3mun; then find the value of critical current fer superconductor at 0K
(Assume that there is no external magnetic field). '

Je e e e % ek ok ok K ko
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Name of Subiect: Physics
Subject Codes BSC-101
Paper ID: 13925 Y-
Time Altowed: 3 Hoars : M. M sl
NOTE: '
1) Parts A and B are compulsory " e gt
2) Part-C has two Questions 08 and Q9. Both are compulsory, but with imterma! "h‘m“.
3) Any missing data may be assumed appropriately
4) Use of scientific calculator is allowed. ‘
Part—A [Murks: 02 eachi]
01, '
ﬁ, Write the units of Poynting vector. What is represented by this vector?
“Focusing of Laser light is better than the ordinary.” Why?
What do you mean by Mechanical Impedance matching? :
Find the de-Broglie wavelength of a 1.0 mg grain of san¢ blown by the wind at the,
speed of 20 msec. = ‘
What is the physical meaning of Fenni level?
Hovy the surface to volume ratio changes with changing size of a Nanomaterial?

()
D
<)

f)

! Part-B [Marks: 04 cach]
(2. With the help of necessary diagrams, explain the Energy levels for the working of any
continuous wave (CW) laser.

Q3. Describe the role of fibre splicers and couplers™in communication through optical
ibers, .

An optical fiber has a NLA. of 0.20 and « clrdding refractive index of 1.59. Determine
the acceptance angle for the fiber in watgr which has a refractive index of 1.33.
@ sxplain the B.C.S. theory with key note of Cooper pairs in superconductors.
\@ A wave packet propagates in a medium, which exhibits normal dispersion . Find the
, relationship between its phase velocity and group velocily.
Q7. Suppose an clectromagnetic plane wave is moving in free space having electric field
component of the form: ) ' ' :

-

h

- 27X

£

)sin ot where y, w and 4 are constants. Determine the corresponding

H field and its direction. ;
Part-C [Marks: 12 each |
Qs. - | G
1) For a particular mass condition the position of the Fermi energy level for intrinsic
semiconductor is below the center of the intermediate energy gap. Justify.. ,
X R I ; . st
Show that equation of continuity dnv.J+—;-=0 is contained i Maxwell’s
_ Blectromagnetic equation.
Compute the ratio of populations of the

two states in a He-Ne laser that produces light
- O~
of wavelength 6.328=10 Sem at 27°C.

or
@ An optical fiber of graded index type is made up of a core, where light travels, made of
gtass of sefractive index ng = 1.5 surrounded by another layer of giass of lower refractive
index na.

P.T.O
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o core cladding interface is 80°

i, ns of the cladding so that {he critical angle at th

i Numerical Aperture of the fiber.

r core radius S0 pm and 0 avelength of 0.850 pm.

{ti, V-parameter fo perating W
nodes guided in the core.

explain the concept ©

@?Qr a three level laser system.
— Tinstein equations relating “A” and «py coefficicnts.

-

iv. Numberofs
f transition probabllities and derive

a semiconductor recombinaﬁon.

3) Write a short note @
l). i .
~onsider a 1D box of length L/4 in which a part'icle is trapped- Find the particle wave-function
—nd ke corresponding energy for its 4™ excited state. .
@:\ dampad oscillator js subjected to & damping force pmpcrlional ta its veloel
on of the pscillation. Discuss the under-damped, over-dampe

ty . Setup the
d and critical

differential equati
dampsad motiens of the oscillator.

3) What do you mean by Magnetic Domain? Using domain thcory,expiain why heating of
dropping @ magnet can cause it to 10se its magnetization.
or other

or

d Nanofilms? any specific health

1) What. are. Nanopanicles, Nanotubes an Are there
n;moprc::‘xucts? '

risks from sucs
X.axis has the

2)Ata ceptain time, the normalized wave function of a particle moving along
form given by .
g+nfor-n <X <0
P(x) =X+ for0 <x <7
- Delsewhere
position lies between X =1/2 and X = 1.

find the vaie of and probability {hat particle’s
7 Derive the London differential gquation

th in superconductor
onducting surface.

@W kat is penetration dep
Teseribing the penetration of magnetic field into a superc

’
N

***ﬁ***ﬁh****ﬁ
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Program/ Course: B.Tech. (Sem. 12)
Name of Subject: Engincering Physics
Subject Code: BTAS-17102
Paper ID: 15857

Time Allowed: 03 Hours

NOTE:

1) Parts A and B are compulsory

2} Part-C has two sections: section C1 and section C2. Attempt one question each

section Cl and 2. -
71 Any missing data may be assumed appropriately

SN
RN

Max. Marks:60

Part-A {Marks: 02 each]

Q1.
@ Write down.expressions.for electrie and magnetic potentials and give their
b} Ditferentinte hetween primitive and non- primitive unit cells.
<) Find surface area to volume ratio of a sphere of radiug *r
... Give four advantages of optical fibers over copper wires.
Find de-Brogiie wavelength of an electran accelerated by a potential ot 1)

uniis.

ALr
J‘i.

Find the wavelength of electromagretic radiation that can break a cooper puiring

cerain material having eritical temperatere of 7.1K.

Part-3 [Marks: 04 cach]

Q2. What is the principle of Holography? Discuss the process of developing and
reconstruction of u hologrm.
Q3. Derive expression for Einstein’s mass encrgy relation,

Q4. Discuss in detail ball milling technique for the manufacturing nsnomaterials. Also give

limitations ol this method.
txplain why the equation Vx
varizble currents.
Using uncertainty principle, show that electrons cannot exist in the nucleus.

-4
B = gy J has limited applicability, Hence modity it for

.

e
et

» Derive relation between critical current and eritical magnetic field for a eylindrical
condiictor in the absence of any external magnetic field and henee fnd maximun

current that can be passed trough a conductor of radius 3mm, whose eritical I

field is Sx10 4/ m.

Part - C

lagunetic

Section-C1 dMarls: 12 each )

) Show that intensity of plane electromagnetic waves is directly proportional

(84

{ square of amplitude. (i) Apply Time Independem Schrodinger equation to study the

motion of a particle contined o 4 one dimensional box of length L and henee
eigen lunctions, eigen momentum and eigen energy valugs. (6+6)
or
Q8(b). (1) Object A Is moving away from earth with velocity 0.6¢. Object B is movin

~

velocity 08¢ at an angle of 120° wr.t. direction of motion of object A Find t

»-4

X

\\ 7
3 A - W i,

Sy
; “@\m.am.\.f

find. ”

& with

he

from the

-

*u

/
i
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i
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e




R A

RERHGRUS R RO L R R U emmmeeee

dircetion and magnitude of velocity of dbject B wrt, abject A, (il) Why X-rays are
most suitable for studying erystal structure and obtain the relation that governs
diflraction of X-rays from a crystal. (i) F ind the spacing between two consecutive

% lattice planes from a simple cubic system of lattice constant 4A if Miller indices of
L the planes are (W 34 ). (3+5+2)
Section-C2 [Marks: 12 eachf

O‘?(.\) (i) Why a material must become diamagnetic during 2 superconducting transition? Is
havious Qif.supermndmoy?

o heRRsthere any role of lattice vibrations in understanding the be
Explain in dewsl. (i) The numerical aperture of & step index fiber i§ 0.3 and the
relfractive index of core is 1.50. Find refractive index of clad, acceptance angle ana
critical angle at the core clad interface. Assume thet outside medium 15 air. {m) “What

are various types of Cazt bon na.;mtubes.’ {iive their app!xcatwm

TR I A AT

: (5+5+2)
. e Y, "

f Q8(by. (i) Why = four level laser is better thatt 2 Three level ’a&m" Hence dbsmbe
construction. theery and working of any four level laser. (11} Why Pulse uwm:mn in
24 . optical "fiber is ipore serious problem that anieauaiion? Hence discuss thetypeas, Causes
i and remedies of different types of pulse dz*pc.rszon taking plac:., iy entival fiber, (6+6)
ot 3
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Uni, Roll No.

Program/Course: B, Tech. (Sem. - 14 /2™)
Name of Subj Physics

Subject Code: BSC-101

Paper 1D: 15925

Scientific calculator is allowed

Time Allowed: 3 Hours

Max. Marks: 60
NOTE:
1y Part A and Part 3 arc compulsory.
2) Part C has two questions Q8 and Q9. Both are compulsory. but with internal
choice.
R

Any missing data may be assumed appropriately.

Part - A [Marks: 02 cash]

Q1. (2) State (i) Gouoss law of electrostatics (ii) Gauss law of magnctostatios.

(b) A car shocker exccutes simple harmonic motion and follows the equation
\(1)= 82107 sin(0.6at) m. Find amplitude, angular frequency, frequency and time
period of oscillations developed in the shocker. Ignore resistive/damped forces.
(c) An clectron in an orbit is moving with speed Sm/s. Find de-Broglie wavclength
associated with the moving electron. Given h=6.63x10* joule-sec, mass of clectron
me=9.10x10"kg.
(d) What are nunomaterials? Enlist the factors which are responsible for change in
propertics of the materials at the nanoscale.
(¢) Define Fermi level and Fermi energy. .
(D Explain total internal reflection (TIR). Give examples of TIR in daily life.

Part-B |Marks: 04 cach]

Q2 (i)Given A=i2x -i—]'Syz — k322104 represents solenoidal field, then find the value
of purameter S at point (1L2.0).
(ii) Find divergence and curl of the following vector Neld at :puinl (2,1.0). Comment

whetber the vector field is idal, rotati irr

1A =ixt I-jy+l;'z
Q3. What is laser? Write full I‘uryj‘ LASER. Enlist its characteristic propertics. Fxplain

threc components of a laser and give their significance.

<
<

. (i) Differentiate gst conductors, i s and ductors. Explain intrinsic
S

and extrinsic semiconductors. Give examples of each type of semiconductors.

(ii) Discuss qualitatively and shetch the location of Fermi level in intrinsic

semiconductors, p-type semiconductors and n-type sem iconductors.

PAGE 10F3

Q5. (i) What are dielectric materials? Explain polar and non-polar diclectric malterials.
Write their applications in engineering feld.
(i) What are magnetic materials? Give classification and examples of magnetic
materials. Compare any four properties of various types of magnetic materials.

Q6. Check which particle will have higher value of de-Broglie wavelength:
() an electron whose kinetic energy is 100 eV,
(i) a proton whose kinetic energy is 100 eV. ) .
Given h = 6.63x10"* Joule-sec, mass of electron m, = 9.1x10 3 kg, mass of prolon m, =

1.66x107 kg, eV = 1.6x10°"* Joule.

Q7. Enlist various forces scting in simple harmonic oscillator and damped oscillator. Hence
develop equation of motion of 2 simple harmonic oscillator and a damped oscillator.
Using x(1) = A sin(wt), where A is amplitude and is angular frequency, shuw that total
eﬁergy of a simple harmonic oscillator is constant at any instant af time.

G, 19

Part-C [Varks: 173 ch)
Q8. (a) G‘j!cn electric scalar potential V = x*+ 3yz - 6xylog(z). Find eleciric ficld

intensity vector E and its magnitude at point (1, 0,2), )
(b) A given He-Ne laser emits a pulse of energy 5J. Calculate number of photons

« emitted by the laser if wavelength of emitted photons is 6328A. )
Calculate acceptance angle, numerical aperture, fractional - change in
refractive index and critical angle of u given optical fiber in (i) air (ii) water
(refractive index of waler = 1.33) from the following data: Refractive index of corc

;= 1.50, Refractive index of clad np = 1.49. (4)

(d) A'he fractional change in refractive index of a step index fiber is 0.005 and
numerical aperture of the fiber is 0.02. Determine refractive index of the core.
refractive index of the clad, critical angte and V number of the fiber if diameter of

core is S0 pm and wavelength of trunsmitted light is 900nm. Comment whether the

fiber is SMF/MMF. (€))

: OR

(2) Compare Ruby laser and He-Ne laser jn_terms of the following parameters: laser
medium, nature of pump, optical resonator, number of levels participating in lasiag
action and wavelength emitted,

: )
(b) Write integral/differential forms of four Maxwell's equations. Give* physical
significance of each equation, 1 ) 3)
Deri h § 1ati : i V
(€) Derive r p b acceptance ungle and numcricalaperture.
)
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(d) Differentiate (i) SMF and MMF (ii) SI and GRIN type fibers (iii) Stimulated
emission and spontaneous cmission. (5)
Q% (a) A superconducting sample has critical magnetic field value at 6K = 6.nw‘lﬂ*a\lm.
Calculate critical magnetic field at 0K i.c. H, (0) if eritical temperature T, of the
superconductor is 12K. Also find critical magnetic ficld at 9K and JK Plot all
these values of critical magnetic field (along Y-axis) with corresponding values
of temperature (along X-axis). (3)
(b) A ncutron has heen confined to move in a one-dimensional potential bav of length
SA. Caleulate its energies corresponding to the ground state, second excited state
and fifth quantum state. Given mass of neutron m, = 1.66x10% kp. Planck’s
Constant h=6.63x10* Joule-sec. (3)
(c) Bulk material consisting of bigger spherc of radius 9cm is crushed in the form of
nanomaterial consisting 0f27x10° smaller spheres. Calculate surface area to volume

ratio for bigger sphere as well as for smaller spheres. Discuss the result thus

\e obtained and hence draw conclusion that in which case chemical reactivity will be
3 higher? (3
5 (d) Find extension produced in the spring if stiffness constant is (i) 250N/m (i) 10N/m.
Take restoring force = S00N. Draw conclusions. (3)
' OR &

(a) Explain the concept which helps engineers to calculate encrgy loss/cyele while
magnetizing/demagnetizing the ferromagnetic materials. {3)
(b) Explain the criteria which hclps us to classify superconductors. Hence differentiate

various types of superconductors. _ (3)

() Which feature of superconductors make them suitable for use in cléctric
transmission wires/cables and why. ' P ; L2y
(d) Apply time independent Schrodinger cquation (o calculate encrgy talués tnd

wavefunctions of a particle moving in a 1-D box of lenpth L. : )

dehkhkkhdhdhdhhkh i
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Time Allowed: 3 Hours Max, Marks: 60

NOTE:

~

1) \ Part A and Part B are compulsory.
2) PartC has two questions Q8 and Q9. Both are compulsory, but with internal choice.
3) Any missing data may be assumed appropriately. - -

Part— A [Marks: 02 each]

Ql.

@ Define divergence and curl of a vector field.

A swing in a park executes simple harmonic motion and foliows the equation x(t)= 12sin(0.5xt+0.2x) m. Find amplitude,
angular frequency, frequency, initial phase of oscillations. Igndre resistive/damped forces.

2000kg car is moving with speed 20m/s. Find de-Broglie wavelength associated with moving car. Given h= 6.63x10°"
joule-sec.
d) /(i) Give Max Born’s interpretation of wave function v.‘(ii) Define normalization.
@ IfA= ipx + jyz — kz? is salenoidal field, then find value of p. 2
@ Find curl of given vector field and check whether the vector field is rotationa]{‘i}o.mional at point (-1,1,0):

A=ix*y+jxy+kz

Part—B ) [Marks: 04]

@ Derive the differential form of (i) Gauss law of electrostatics (ii) Faraday’s Laws of electromagnetic induction. Give the

physical significance of these equations.
Q3) Find mathematical relationship amongst three Einstein coefficients. Hence explain why laser light is usually of red colour?

What are extrinsic semiconductors? Give detailed difference between p type and n type semiconductors? Also give the

location of Fermi level in these two types of extrinsic semiconductors.
(‘2/5. What are ferromagnetic materials? Explain briefly, the following concepts in context with ferromagnetic materials
K (i) B-H Curve
A(i) Domain Theory .
Calculate de-Broglie wavelength of an electron whose kinetic energy is 50 eV. Given h= 6.63x10"™ Joule-sce, me= 9.1x10%!

kg, leV = 1.6x10°'% Joule. =
iffcrentiate damped and undamped oscillations. Establish the equation of motion of a simple harmonic oscillator and a

dam oscillator. Also show that total energy of a simple harmonic oscillator is constant at any instant of time.
— ,écj____é-—

“
. Part-C [Marks: 12]
a) What is the role of optical resonator in a laser? Q)
B Discuss various losses taking place in an optical fiber. )

J;) Define numerical aperture. Give its physical significance. An optical fiber has core with refractive index 1.60 and clad
with refractive index 1.59. Determine the numerical aperture of the fiber. Hence find the acceptance angle of the fiber in
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S refractive index of kerosene oil s 144
er (refractive index of water = 1.33) and kerosene oil (refractive index o n
air, water (refractive index o N
: Char i rical aperture of the fiber is .20,
The fractional change in Yefractive index of a step index fiber 1s 0.002 and numerical apertu
e . R T P,
Determine (i) refractive index of the corc (ii) refractive index of the clad (iii) critical angle at the core cladding interface

(iv) V number of the fiber if core radius of the fiber is 50 um and the wavelength of transmitted light is 850nm. Hence

(4)
check whether the fiber is SMF/MMF.
St i lient features of He-Ne laser
(a) Give the construction and working of He-Ne laser with well labelled diagrams. Compare salien
(4)
with those of Ruby laser. - .
(b) Define gradient of a scalar field. Given electric potential V = 3yx2+ 5y* +10xyz2. Find electric field intensity vector E
4
and its magnitude at point (-1,2,3). (4)
(c) Write conditions for a vector field to be (i) solenoidal (i) source field (iii) sink field (iv) rotational (v) irrotational and
conservative. ' (2)
(d) Name two devices which involve the use of pn junction. Also write the principle of working of those devices. (2)

_Jay Define critical magnetic field He(T). How does He(T) vary with temperature? Given a superconducting sample with
following parameters:

critical magnetic field at 12K = 2.8x10° A/m
critical magnetic field at 0K = 8.4x10° A/m

-

Find critical temperature T of the superconductor and critical magnetic field value at 10K.

C)
Ab) What are superconductors? Enlist the properties which change when a given sample becomes superconductor?
2

‘/(d)/At zero magnetic field, a superconductor has a critical temperature of 5.2K. At 0K, the critical magnetic field is 5x10°
A/m. Calculate the critical magnetic field at 2.6 K.

(2)
t}gj What are nanomaterials? A big sphere of radius 6cm is divided into 1000 smaller spheres. Find radius of the smaller

sphere and calculate surface area to volume ratio for bigger sphere as well as smaller sphere. Comment on the result thus
obtained.

4
OR

(a) A spring has spring constant k = 490 N/m. Find extension developed in the sp.ring if restoring force of 10 N is ac.[ing on
the spring. . i

s (2)
{b) Write short note on various types of superconductors. @)

(c) Given a one-dimensional potential box of length equal to the de-Broglie wavelength of proton confined 10 move in the

box with velocity 5m/s. Calculate the energies corresponding to the ground and second quantum states. (Mass of proton,

m = 1.66x10?" kg, h= 6.63x10"** Joule-sec.) @)

(d) Calculate energy eigen values and eigen wavefunctions of a particle moving in a 1-D box of length L. )

R EL S R E L]
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