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h ’3 I‘I'T3
Lo ExmnumHnn,]unc-2022"
< J[SEMESTER __ | 11 —
“D 55‘:;‘@ o Electricityang | PATEOFEXAM 23062022
3 S - " ang . : : -
~» i NAME . magnetism SUBJECT CODE  PHHI07B-T
~ = BRANCH Physics SESSION Morning (8:30-
“wd| — o § C 11:30am)
S| TME______ ] Sl e MAX. MARKS 100
- ' _| PROGRAM B.Sc(H) Physies | CREDITS
~72| NAME OF Dr. Shiv Kumar Dixit | NAME OF ,
- —9| FACULTY COURSE !9/
:l_D e e COORDINATOR /l"/ |
_ l Note: All questions are compulsory. Set A
I - :
ey co BLOOM'S
: I 3 Q.NO. QUESTIONS MARKS | ooeresep | LEVEL Pl
- l-:' ' 1(a) | State Gauss law and derive an expression for
. .-::' determination of electric flux density (D) for |] i
B— infinite line charge. 5 col | L3 1
£ D [106) [ Derive an expression for cleclri PO L1
. . 1 |
_- 3% a dipole in electrostatic field. 5 COl | L3 '. |
- :J'I .'-] 1(c) T Derive an expression for capacitance of @ | 21. |
1 Diks . o2 L2 1|
- -~ coaxial capacitor. . ! 5
- : — I 5
e " terms lincar, isotropic 21,
- - | 1(d) _l Define  the | N :; - - -
- 3 homogencous dielectrics. - -
_ | L . : : melostatic icit
' y Q.2 State BiotSuvarts law 11 mug! e
' - xpression 1o et
- ; . (a | and  derive un X _ .
15 magnetic ficld intensity (1) at 10 Po LA -
- 2 ; b - unmllu:luruI'I'IniIL‘ |l-‘"£'~"_‘:__ 15 COd :
- T] straight filamenid i = _._I_-.film-l- Dow that 91,
PN - o'y circuit W : | 2
_ Q2 | Deline Ampere i comservative i | ¢ 08 L3 J
' (b) mugnrzlusiulic fjeld 15 nol
‘j —1 e TILLL
o -
>
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| nature, i /ﬂ"‘"—"’f.m_‘r '
- | N l
Q.3 Derive an expression for magnetic dipole F '"'l
moment, -
In a current  free  repion of  relative A '
permeability (= 1), the magnetic scalar t‘
potential is given as V, = x°y + y'x b2 - I
Calculate the magnitude ol magnetic flux - ;i::“
density (B) at (1,1,1). 1,3 1__I™
5+5 COJ =
Q.4 Define magnetic flux density (B) and show B 2.1. T.:
that V.B =0 10 _FCO3 iz :
. Q.5 d (i]- The eclectric field intensity In ;
polystyrene (¢, = 2.55) filling the -
space between the plates of a <
parallel plate capacitor Is 10kV/m. -
The distance between the plates is 3
1.5mm. Calculate electric flux |
g density (D) and polarization (P). - 5
3 (i) Derive the relation B = pH. :
~ 2.1,
| 10 CO4 | L4 | 1
Q.6 Derive an expression for force between two -
I curn:ni clements using BiotSavarts law, | 15 COd 5 ‘ i.l.
Q.7 Explain classification of magnetic materials o ' |
based on their magnetic property and also
claborate it with the help of B-11 curve, 21,
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DEPARTMENT OF PHYSICS
“T3 Examination, June 2022

SEMESTER L DATE OF EXAM 27--06-2022
SUBJECT-—NAME ) Wave Optics ‘ SUBJECT CODE PHHI108B - T DR
BRANCH | f‘Ldm x | SESSION ™ :
TIME “3ALS - | MAX.MARKS | 100
LI‘REJ'CEAEH B.S_t:__ - o CREDITS B _
g N.-\.\_Iﬁ OF Dr. Aditya Sharmn NAME OF COU_fiéE Tl ﬁr._htﬁl_yh Sharma
FACULTY COORDINATOR

"a‘\-*nre: All questions are compulsory from Part A and Part B (AMax. marks =10)

PART -A
S. Questions Mar | C. B.T. |P.I
No ks 0.
1 Why the interference occurs in thin films due to f'cﬂecliuﬁr? L1
Prove that the path difference A = '.:".|'.ILI cos(r). (¢ is the 5 | COl| BTA4 | 5,
| thickness of film and r is the refraction angle.
2 A f@m has refracting index 1.4, calculate Illt': lhi:ckness of BT _
the film, if reflecting waves make constructive interlerence 5 | COl 5 L2.1,
l = PART -1}
1= AX(Sinw/a), in a single slit difTraction, 5 BT2, | 1.2.1
¢ that intensity | = A*(Sinw/a)’, ina single s '
I Lo co2 | BT3
= late the angular position of the first two minimn on either |
? E;ZI::EII;:E ccnlrﬁl maxima, il the incident wavelength is 5500 A S |CO2| BT3 | 121 |
and slit width is 22.0x10” em.
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PART -1 tmax, muarks - 10)). Question 4 has an optional question,

: Questions Ma | C. BT | P
A1 rks L)
I rove e il
I::n;l. that fangent of pelarizing angle is cqual to the refractive index nTl
u.. I.w medinm. And also prove that the mtensity of emergent heam col | B13 d.0ls
valIes " E'“" Square of cosine of the angle between the planes of o BT |l 2.
transmission of the analy zer and 1he polarizer, |
| L
- What are the Phase reta rdation plates? Estimate the thickness ol half g BT, | 3.1.1,
wave-plate, 10| CO3 5 1.2.1
3 —— v .
: What is Nicol Prism? Tlow i1 helps to produce and analyze the
polarized light? Give construction and working of Nicol and polarizer | §0 | CO3 WS, | S
and Analyzer, ’ | ! -
4 Plane polarized light, is incident on a plate of quartz cut with fces
Trnllel to the optic axis. Caleulate the thickness for hich the phase BT3, 7
Terence between two mys is 60 degree, where Mo and pg: are 1.5442 W e BT4d -
and 1.5583. & = 500 nm, -
or Find the thickness of a quarter and half wave plates for lIn; PT3. | L1
wavelength of light 589 nm. o and pg are 1,55 and 1.54. o Lo BT4
PART -C (max. marks = 40). Question 3 has ﬂﬂ?pfiﬂ?ﬂf question,
S.n i
Questions Marks |C.O |B.T. |[P.I
1 What are the spontaneous and stimulated emission processes? BTI
And, thus, estimate the Einstein's coefTicients. | 15 CO4 BT3. bt
' 7
iy ]
2 Why do we need optical pumping in laser? Provide, BTI 3
construction and working principle of Ruby laser. 3 CO4 BT3 4 -: !: I].
| 3 In a laser, total number of Ce”" ions are 2.8% 10", If the lnser
emits radiation of wavelength 7000 A, calculate the laser
. 10 3.1.1,
| pulse. €O} [ BT 121
Or | Ina CO2 laser, the energy difference belween two levels is
0.12 eV, Calculate the frequency of mdintion, 10 CO4 | BT3 ol
_ I t!-l

(3
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=1 ™ e Prverte Lirementy wida Varynne At 24 »l 2014
o
IEEHI‘J\HTHIENT OF PHYSICS
S Examination, JuN-2022*
p—
D | SEMESTER | - D -
SUBJECT NAME | _Mathematical |4||x71|;; n .ATE.UI. TRAM | 01072032 =
™) oo LA _SUIJECT CODE PHINIOIB-T st
BBRANCE B.5c. Physies (1) SESSION : e
D TIME 08:30-11:30 s b L '
PROGRAM ILT‘i e | MAX. MARKS - 100
- EI e
e - e o} CREDTYS 4
P NAME OF Dr. Ananna Bardhan NAMEOF COURSE  Dr. .xnn'm}ﬁ:i;cia;p,—-_ =
TOLULES COORIDINATOR | /
Note: All questions are compulsory. s
| Co BLOOM |
kQ-No. QUESTIONS g AR ADDRES | 'S Pl
DL Er ool LA IS | SED LEVEL | |
- 22
2 k; 1 Show that ﬁ sinP0 cos0 = ﬂ!;_—“- Also evaluate ﬁcns"ﬂ 10 COl BTS e
'z 0 2r(Es) 0 223,
» ] PX 2324
D . K 224,
») E (8) (i)f(t) = t*e"sin4t, (ii)te* 212
f ! = 1_2_1.
| - i - e 233,
D §3 2wb) | Find the finite cosine transform of f(x) if (i)f(x) = 'J-'-x+; 05 co? aTs s
> (i)f(x) = sinax 224
4! J 224,
N : N 71.1,
D Form a partial differential equation from: x4+ Y+ (z-c)= 05 CO3 BTS i
3(a) a?, where a is an arbitrary constant. 7.13
2| . N
' : P 2 rtial Talals
J| ‘ Consider the eqiiation 2= £(x* + y*) and form the paitia 05 CO3 BTS 712,
| 3(b) differential :quntinn. 3.1.3 .
s]} 234,
' — 7.1,
DS % 3y) 10 co3 BTS 13
3 | 3(c) ‘ Solve: 355~ = €08 (2X +5¥ 7.13
> ¥ I - [ 224,
LN = — —— Ju — ﬂ 7.' -‘ i
DI A : Using the method of scparation of variables, Solve 5= =27+ 1. | g Co3 BTS 712,
i i 7.1.3
L ® | where u(z,0) =6 e ——p—
B — : ave ¢ - |
.- = tion of the W 7.1.1,
s & [;Ijﬂyd the :I:LI;J;“ 1 10 Co3 BTS 712,
0% = C*= : (Consider the wave motion 13
K . FTE ax aration of variables. 7.1.
2| _J using method of scp } 224,
. (k > 0)) " Vhy vectors were nol 7.1.1
—_— . by tensors? Why , 10 4 [ A
D 5 What do you undcr.r.m::ﬂiz physical problems? Discuss scalars, COA BTS 71.2,
> sufficient 10 €Xpress :aﬁnnl LenSOTS. 7.1.3
contravariant a0 0 e Siscuss s properties. i 10 [cod BT4 |22
| S 'Dcﬁl_'l? Kronecker delta TTIII L

J
.

e de—e
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Ifa,px®x" = 0 for all values of the variables A LY = I —-i--—""'""

then show that a,,. + 01, = 0 332:
Show that the outer product of (wo tensors is a tensor of rank cqual 10 cCOA BT4 2'2'::
to the sum ol the ranks of the given tensors. i;l

. 2.2.2,

BT b,

Find an expression of work in terms of tensor analysis 05 COA 354

Er— . 7.1.1.

Tirds

If A" and B* are any two vectors, one contravariant and other 05 CcO4 BTS5 ;é::'
covariant, then prove that A" 8% is invariani o

AL L L
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> A MANAV RACHNA
- RACHN
D r\ lmrLJrrmln-i..L....n UNIVERSITYE
l‘l-.hn—lm!-lm-h..n-.u..““.-,..i.. Marea At 24 of 2014
D
DEPARTMENT OF PHYSICS
) FSEMESTER _ ' DATF OF EXAM | 23-06-2022 !i
) SUBJECT NAME | Quantum Mechanics 11 | SUBJECT CODE PHIIS07B
, — = N Fm— = . _— T e
. BRANGES Pk{]dm SESSION ™
) TIME v S AL - MAX. MARKS | 100
— B ]
) | PROGRAM M.Sc CREDITS |
' ﬁ:\ME .OF‘ Dr.-Adil}'n Shnrr_n*n NAME OF COURSE  Dr. Aditya Sharma
l FACULTY COORDINATOR | W
' —20) 7
' Note: All questions are compulsory from Part A and Part B (Max. marks =20)
| PART -A
' stior ) Marks | C.O. [B.T. |P.L
S. | Questions "
) | No
' ] | Usethe .variatiuﬁa_l_ method to cvaluntt? lIhE ground
of a particle im the potenlial; | 11,
I L PR 5 | cot| BT4 | 55
' V= o forx <0 ] _The trail wave function is; Y=
~ lkx forx >0
|
xe™
' 2 Find out that which of the two trial Jtht::I:Ef::E:E;ﬂz 1{1:";'
. 1 nas "
| better suitable for evaluating grou . col | BT.3 54
atom;
-ur
(i) ¥, =A (|+u.1r)n
zar_
.o 1 — B &4 2 e — -
o R O () . PART -B |
-
' —hetween; (1) cross-sections and 5 - BT 1.2.1
1| Establish relationship " € systems. co2
| (ii) kinetic encrgics 10 & i
————— ctjon Il particle wave .
[ T Estimate the differendial €r0%5 s | co2|BT,3| 121
| ctrikes with potential:
& | _
Vin= -Vo e —

e ——
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(PART -C ). Attempt any four from Part B (max. marks = 40).

w

Qucstions Marks | C. | B.T. P. L
No 0. | Level

I What are the Pauli Spin matrices for electron?
LEvaluate the values of a, .0y Gz in lerms of matrices 10 CO3
and thus prove that 8% = 3/41°,

BT13. | 3.1.1,
BT4 | 1.2.1

2 Write the Pauli operator associated with momentum : % B R
operators (py py and p,). Thus, add the Pauli operators 10 CO3| BT4, 1.2.1
associnted with Lz and Sz.

|3 For the Pauli operators; find the values of: s 9 3§

4
0 i 10 |Cco3| BT, 1% 1

(i)  xp,

4 What are the identical particles? Estimate the

differential cross section for identical particl 2.2.1,
o e vy 10 |co3|BT,145

scattering. Explain the direct and exchanged 1.2.1

amplitudes for Bose and Fermi particles.

5 Derive a mathematical expression for the scattering

amplitude of a scattered wave which scattered from a 10 CO3| BTA4 p—
perfectly rigid sphere.,

PART -D (max. marks = 40).

S. Ques-tiuns Marks
No

B.T. L
Level

o0

1 Estimate the Hamiltonian of an electronic system, if the
radiation (with semi-classical treatment) strikes to the 10 CO4 BT3, |3.1.1,
atom. And, thus, evaluate the transition rates of BT4 | 1.2.1
absorption and emission.

2 | Estimate the coefficients and overall wave function of
C4H, molecule. Apply the Huckel model 1o estimate the 20 CO4 | BT2,3
l Energy of such system.

3 What are the sclection rules for electronic transitions?
Give a schematic diagram for various possible '
transitions (for difTerent values of principle quantum
number 7 and azimuthal quantum number /),

3.1
1.2.1

Or 10 |co4| BTI3 |22
1.2.1

Estimate the Hamiltonian of a many atomic (or
electronic) system under the Born-Oppenheimer

approximation. Why the electronic wave function is the
function of nuclear and electronic coordinates?

lL-J——/ —— ' -

I
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SE— ——

L\ 1vubpewwd ro-tonl um UNIVERS ITYH{'Z&.
DEPARTMENT OF PHYSICS
“T3 Examination, June-2022" SETA
GEMESTER | 11 I DATE OF EXAM | 27.06.2022

L il =3 b b S U -
NG| Physics ———esmon | 1
TIME 1 33004 - 11.32 | MAX.MARKS | 100 ____ .
PROGRAM M.Sc ~ _|JCREDITS | 4 e .
AME OF Haider Abbas [NAME OF Haider Abbas
CULTY . | COURSE /)
4 | | COORDINATOR I/\/

Statistical Mechanics | SUBIECT CODE

Note: All questions are compulsory.

l Q.NO. QUESTIONS =
, = ; T 10 COl BT2 2.1 _!
1 | Resolve Gibb's paradox. — : >1 231 |
Q ‘ - for the probability of finding a particle of 10 co? BT2 | 221.23.1 |
/ PAHT-H. . DE“\I-[- [hE rf_']ﬂ“ﬂ" or in p ‘ hl |
Q2 the svstem in the orand ~ancnical ensembic. : vt |
: istribution 0 - BT4 . 2
: Establish an expression for the f“nsllr prﬁﬁilligir:srinciple. N e 231242 |
/ Q3 | | |1f integral spin particles, obeying 4T ™
I3 : ' Mhematics show that when the temperature 221
) ' Using suitable m3 16 is lowered below the critical 10 co3 BT4 131541
| of a Bose-Einstein gas & e icles in the ground state |
g AR Q4 (emperature, the number ot P
i ] ass R4 8
J rapidly inereas=: co3 |BT |33y1ser |
¥ i |. 1 P = i
Discuss I1sing model with 2 sultable example « T |
IS _ 221,
J second order phase ransition | CO4 BT4 23154101
| Using Landau’s theory, Explain 5¢
- sin T
: . our [I"“EL ative R
3 e 5}!5“?1“'“[ r canonical ensemble the ﬁln:“LI”: :1[. 'l'} { 10 COM Br4 23.1.54.11
- Qr o1 Le z vorder 0 .
= | f;llnfl:'l:;‘:l[mm Jhe mean valoe is of the
- Q'? el | ISR}
- i —— 1 10 COd BI4 | 230541
' ~ ian mation
- PART-C eory for Browi
‘I' Discuss | -""'ﬂ“'i” 1 Y 2.2.1,
- an not be 1 COM BT 13.1,5.4.11
7 hat one dimensional 151K model L
Show 1hd
- ferromagnetic-

GOV LU\
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MANAV RACHNA

AR Y s e
Rtded e

UNIVERSITY?
DEPARTMENT OF PHYSICS (3
13 Examination, June-2022" Sel -1 )
SEMESTER |
SUBJECT NAME | Solid s — CDATEOFEXAM | 29:06-2022
mhTn T AT | Solid state Physics | SUBIECT CODE. | PHHS008
BRANCI ST ‘ ' -
_Tl\ll" - | - p”"b_‘l_tb__ | SESSION | Morning
ME CORAOAM E0eM | AN MARKS o0
PROGRAM 1 \1g CREDITS 3
NAME OF sandeen " o
EACULTY | Dr. Sandeep Kumar NAME OF COURSE Dr. Sandeep Kumar
a 00 _ COORDINATOR 7
Note A questions are compulsory, - i = &
I ' '
0 M
QINUI .

QUESTIONS

(:'a_]l}iscus:; Different forces in crystal (b) An X-ray heam
of wavelength of 0.71 Angstrom is diffracted by a cubic ‘
RCI crystal of density 1.99x10% kpm. Calculate the
. Q1 | interplanar spacing for (200) planes and the glancing
angle for the third order reflection from these planes. |
The molecular weight of KCl is 74.6 amu and Avogadro’s | 6+
number is 6.023 x 102 kg'! male!,
The potential energy of a system of two atoms is given
by the expressionll = =A/r*+8/r'°, A stable
molecule is formed with release of B eV of enerpy when
the interatomic distance is 2.8 Angstrom. Calculate A
| and 3. Determine the force needed to dissociate this
molecule into atoms and the interatomic distance
which the dissociation occurs. 10
Show that the average Kinetic energy per electron for a BT4, |
three-dimensional  [ree  electron pgas  al 0K s |

wTs, B.1.8.283,
Ey = (3/5)F . where Epgis the Fermlenergy at 0K, | 14 | CO3 o 0.4

2. E
BT3, B1R2RA

BTI1, 8.1.8.283,
4 CO1 | BT2 8.4

gRV.Luvd

P =

BT2, |
BT3, |818.2838
CO2 [BT4 | .4

The atomic =adius ol sodium s 306 Angstrom. Calenlate

o the Ferml enerpy ol sodinm atabsalute energy. O | CO3 | B4 1.4
% Dinees the formation of allowed and Torbidden enerpy B ettt
| bands on the hasis of Keonlg-Penny model, Discuss the 12, ‘
h ertremme  condlibions when enerpy levels are eithe W3, RIN2RI
m .;H-.rl_ifll"ul' continuous, S _I“_ h‘l_l‘.t_]‘:!_ “l_l _ .l uy
= Whant 1+ meant by the ellective mass ol an election? B
Shaw thit the ettective nuss ol an election ina crystal
1 (s inversely |uu|mllhllml to the second derivative ol the
ek curve. Discuss the comhittons when the ellective i,
mass of an electron becomes positive, nepative and 3. RAB203
Y. 128 )| intinity. e . . I | cog e ltm' ll

*eseeey
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- | What is  superconductiviy

: y? Discuss the mapnetic
susceptibility ol superconductor. Define penetration

‘I‘{l’_‘h for o superconductor and what its value at the
critical temperature?

T2,
nT3, 8.1,8.2,8.3,
10 | coa | BT4 8.4

How are cooper pairs formed? Explain the BCS theory of

su]mrmmlm:livily and discuss the energy gap based on
this theory.

B2,
T3, 8.1,8.2,8.3,
10 | CO4 | BT4 8.4

What are Iigh Tc superconductors? Discuss D.C. and
A.C Josephson's effects and explain their importance.
— -2 —

BT2,
BT3, 8.1.8.2,8.3,

20 | CO4 | BT4 8.4
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semester: 11
ibject: Atomic and Molecular Physics

“granch. Physics
< ourse Type: Core
aTime: 3 hrs.

" Max.Marks: 100

-
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T T

L - L - - J nr

DEPARTMENT OF |
T3 Examination, July-2022"

e AT T Y

CAUC R MTI) A CLeADD iranTITUITION

 MANAV RACHNA
'UNIVERSITY 7

IFEIB s g »

ATt iar praf et f T RIR,

F L BT T T T AT

PHYSICS

Set-1

Date of Exam: 1/07 /2022
Subject Code: PHH510B

Course Nature: Hard

Program: M.Sc.
Signature: HOD/Associate HOD

Session: Morning

Vs

PART -A
"S. No | Questions Marks Coursc ' Blooms Per{nn'nnn:l:
Qutcomes Taxonomy  Indicator
| Level _
Q1 Derive an expression for spin orbit BT | Gk
interaction energy for one clectron 10 COl 231411611
| system.
} PART - B
: Blooms Performance
S. No | Questions Marks Course | A vesiator
N Outcomes Taxonomy Indl
' Level
| | i1
L - i " - Y L] - | Sy :
Q2. What is Stark effect? Explain the weak 10 cO2 | BT B2 | aaqattbii
| field stark effect in hydrogen. T
y .
Marks Course | Blooms Performance
'S. No | Questions Outcomes Taxonomy Indicator
; Level R
e p | |
: O.& G;“‘w hat do vou mean h'h a rigid rotator” - L4 |
‘ ° : al enerpey values O3 2 ~v14116.01 |
| Determine the rotational encrey - 16 CO3 s 140100
of a molecule on the basis of this |
model. . —
(b) The J = | = J =2 absorption hml.”lll:
() aceurs at a frequency oF 107 1 B13 e
rpeR = yment ol inerti 4 CO3 9 221410611
1z Calculate the MOTER o CO |
and the inter-nuclear mpum!'"“;l]"‘ o |
molecule. (Given: - O RPN M
Nﬁ {]”2 g I”J ") : : 1'”. h:-ll.;iﬁrr“r
Qagay [ Esplain the exPeTEC S lecule I T 1
) ag? otator mudel of @ TS : S CO3 BTLBT2 |55, 3106000
vibrating rok tain the [ine structure ©
and hence exphi o tacts O this
?:I'rurud bands N the hasts
model. vess8 00
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- = -

Assume that the T molecule behaves

(b} * Sl s :
like a harmonic oscillator with 5 [oree
constant K = 500 N/moand find e 111
vibrational _ quantum number 5 CO3 B3 2.2.14.1.1,6.1.1
corresponding o s § oV energy.
(Given:  h = 6.63~10" g N, -
L
6022107 — .
el CPARTD —
 g—— e —— e __._..",__..;_ = e i fp— 'Errnrmn“c
7S, | Questions Marks Course Blooms || i
| :ﬂn Outcomes Taxonom | ¢ Indica
1 # }, l‘cvcl |
QT Describe the  principal  features of the
() lulcclmnic band spectrum ol a diatomic 3 111,
molecule  and  henee  discuss  the 12 CO4 Bl12 221411611
i vibrational  structure of electronic band
svslem
! T Deseribe an experimental arrangement 1o 111
(b) Describe peti ; E. ; CO4 BT2 351 41 1EL]
record the clectronic absorption spectrum 2214 |
_ ol 1> molecule. B |
jr— T e - - - . » I |
cuss  rotational  fine  structure  of .11,
0.6 l}lz-.ulhh' I tothe aitc, 14 CO4 BT2 22.14.0.16.L1
(1) clectronic bands and hence explain all the |
three 1. Q. and R - branches. . ] ,
_ihr—_!E_ﬁipI:lit1 the Franck - Condon Prmmgln LI |
| which eoverns the observed 1ntensity 6 CO4 BT2 RAEARIARE
| distribution in vibrational electronic band |
| syslems.
L LA
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g o MANAV RACHNA
ATl | UNIVERSITY 71

(o vl ron "ovrnm Prosevsm | bt nty sutes Vo prrwy Aet 74 o1 201 4

DEPARTMENT OF PHYSICS
" T3 Examination, Junc-2022"

N VR N VN N R ¥

SEM [

_é'ﬁmfgﬂ N DATE OF EXAM 27.06.2022 | ]
» ‘ NAME Elasticity Waves [lleat and SURJECT CODE PIITI22-T ‘

> _ Thermodynamics .
O BRANCH | Education SESSION T ‘

TIME - -
3 - 12:30-03:30PM - MAN. MARKS 80 ]

PROGRAM B.Sc. B.Ed o | CREDITS 4 e ___-;
> -:*MF OF_ Dr. Ananna Bardhan NAME OF COURSE Dr. Ananna Bardha -

| ACULTY COORDINATOR /%
3 Note: All questions are compuls ory.,
> I‘”*l BLOOM'S
D Q.NO. QUESTIONS MARKS | ADDRESS LEVEL

ED

|

DifTerentiate between linear harmonic motion and angular harmenic

Discuss {'.H.""“ cycle and derive an expression for elliciency of 12 COd BT4
Camol engine

Two Camol engine has an clliciency ol 0.5 while working between
a source at 400K and sink nt T3, Calculate the efliciency of the 03 cod BTS
if temperature of both the source and the sink are increased

a-1uvd

engine,

(AL LA L

3 ; Q1(A) motion. Discuss and deduce superposition of waves undergoing 5 COl BTS II
i SHM.
- Q1(B) Discuss stress and strain curve. 5 | COI |_BT3 ]
3 Discuss and derive Maxwell’s distribution of molecular velocities |
s E Q2(A) in a perfect gas. Also, discuss and illustrate the plot for maxwell 10 CcO2 BT4 |
2 el distribution function for molecular speeds at difTerent temperatures.
j Q3(A) Discuss and derive Zeroth law of thermodynamics 11 COs3 BT4
| DifTerentiate between (i) extensive and intensive thermodynamical .
j Q3(B) variables 04 CO3 BT:
- (ii) Isobaric and isochoric process
l What do you understand by specific heat? Derive the expression . g
9 Q4(A) Cp-Cv = R, where the symbols carry usual meaning. 06 CO3 BT
- -
o ; Derive the relation between volume and pressure of a gas 06 CO3 TS
- ~ Q4(B) undergoing adiabatic changes.
g
F Calculate the change in internal energy and state whether
remperature will rise or fall when
2 r:*i} A system ahsorbs 600 cal of heat and performs 420)
iai . |0 CO3 BTS
’) Q4(C) (ii) No heat is absorhed by the system but 210 J work is
’) done on it
| (iii) 250 cal heat Is evolved by the system and 350 J work
is done on the system
”) i
4,
s B
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by 100K. Calculate the e¢lMiciency, il the temperature of the source
| and sink are reduced by 100 K., -

Discuss Camot cyele as a refrigeralor. p BTS
A freezer is maintained at a temperature of - 10°C and the room 6 cO

temperature is 20°C, To mmnlmn the freezer temperature, heat is
removed at the rale ui 1 200])s"

Discuss change in entropy in reversible and irreversible process. T5
In an adiabatic process, the pressure of an ideal gasas p = Po = 0 CcO4d B
Q6(B) al’, when p, and «x are positive constants. Calculate the volume at
which its entropy is maximum.
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SEMESTER
SUBJECT NAME

. BRANCH

(.

. TIME
| PROGRAM

VLA [w.];'l,‘\.fr j2 AL IIFI;"»
v (UNITVERSITY

DEPARTMENT OF CHEMISTRY
13 Fxamination, JUNE 2022

e
e i - -

Ilm'l

ENVIRONMIENTAL
SCHENCS |
1B.5cs, (Physies, Chem,
Matlo), B, Teeh (COSTL
AINL, CDA)

08:30 AN (o 10:30 AM
3.Ses. (Physies, Chem,
Math.), B. Tech (CSTI,
AIML, CDA)

L ————————

IJ:

D
-y

|

NAME OF ~ Dr. V. V. Pathak

FACULTY

Note: Part A& B: Al rﬂrt'ﬁ’?f;ﬁi.\'

indicated against the question.

Part C: Attempt any hwo question. Questions W

Part D: Attempt any hvo question. Que

are compulsory. Questions will be

il be of long answer [ype, cach que.

tions will be of long answer Lype, €dc

DATE OF EXAM 20.06-2022

SUBIECT CODE CHI37

§ISSION |

MAX. MARKS 60
CCREDITS 4 |
| | W,
NAME OF COURSE | Dr. V.V. Pathak vj \
" COORDINATOR Cyps_ _ég

Cdre

of MC@’:'-'IH:JE answer type, marks

slion carries 10) marks.

h question carries 10 marks.

"
*‘TJ FESERSRRGE T r‘mf“ ‘*H
‘T""’D L . ; i o +,p]u’l:€:~in'1I:{.f_.l.i.‘l:*-. - ,,_I": | ;-IMERI{S |

rJ | 7Zone containing air, water and soil is known as: -,
hTJ 2 - (i) Atmosphere
S Q1(A) | (ii) Lithosphere

| | | (iii) Biosphere
> | (iv) Hydrosphere (A COo1 L2

o ~ | 5w juneis observed as:
e | S

| & | (i) World forest day
— 'l..”_] (i) World Environment day

3 i (iii) world wildlife day

e (iv) world pupulaway 1 co1 L2
- o The life supporting zone of the earth is: CO1

- '_,! (i) Biosphere
" .' | (i) Atmosphere
> : (iii) Thermosphere

=y | (iv) Mesosphere 1 11 ¥
g -aﬁi *’,.,.L.wr | which of the following is an example of clean CO1
v | | "'Hm’} | encrgy resources? 1 3

i e TTILLL T
v 2
v
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d-1.4Vvd

o e ———— =

(1) Solar Enerpy

E (1) Wind Eni Y

| (o) Tredal e F§ry

Q1(E)
QI(F)
Q1(G)

Niee

B ;:1.'.|.‘| the term

(1v) Al of thie abiowve

Why ecnviraonmen!al SCICTI I

J'IIlI“H]l'.' |!.-I|J|.|| Y naturi

sustainatle SN L niture

Lxplaim the term "ove I]'r.nKJIJ::'t'fllilf-;;irfl;;h'.
How many bio ;’If‘fal;’lr_'.-;j}hll'.!]-IFIHI"L in India?
(i) 5

(i1) 10

(1i1) 4

(iv) 6

Qz(B)

Which of the following SpE't-I_iE:_ﬁ is categorized |
under endangered species?
(i) Bengal Tiger

(i1) Asiatic Lion

(iii) Snow leopard

(iv) All of the above

e — e

(.0}

()}

()]

! Cco2

L2

Q2(C)

Food chain always starts with:
(i) Respiration

(ii) Photosynthesis

(iii) Transpiration

CO2

L2

(iv) Nitrogen fixation

Detritus food chain starts from:
(i) Green plants

(ii) Grass

(iii) Dead organic matter

CO2

L1

(iv) Phytoplankton

Q2(D)
2(E)

Give an account of energy flow in ecosystem.

CO2

L2

Describe Nitrogen cycle.

2(F)
2(G)

What is Allogenic succession?

Whatﬂrdu you understand by solid waste?
Explain .different methods for solid waste

10

COo3

L2,L3

management. .
Write short notes on followings:

(i) Disaster Management
(ii) Global Warming
(iii) Ozone layer depletion

(iv) Acid rain

2.5%4

CO3

L3, L4

— T Dpefine the term water pollution. What are the

| sourc

es, impacts and control measures of water
!

10

pollu tion?

CO3

T11111)

I
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|
-

—

A — i .

Qg

Qu

Diterentiate between

and population growtl

population  explosion

oxplain the difterent
methods for population control

Write short notes on follonvwing

(1) Wasteland reclamation

(1) Indtections disease

! (1) Enviconmental 1aws

(v Population pyramid

| Dehme the term ‘remote sensing'’. Explain the
apphications 0l

remolte sensingt 1

cnvironmental management.

1)

2.5x4
~10

10

i '.
(,04 { L3 | |
| ‘ ‘
; B
!. | !
. i -
('()4 3 % |
!
l |
C0O4 14 | 1
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MANAV RACHINA
UNIVERSITY#

DEPARTMENT OF MATHEMATICS
13 Examiation, May-2022"

01/0§/2022

SURIEC 1\ DATE OF EXAM |
AR ]_{‘ | Numerical Analysis SUBJECT CODE MAH-411T i
BRANC , .
RANCH Physics SESSION I |
LIV 1 |
a3 2:00AM-12:00Noon MAX. MARKS 100 |
B.5¢ B.Ed B.Sc¢ (H) CREDITS 04 | -
\_j‘*‘:'"a OF Ms Seema Aggarwal! NAME OF COURSE = Ms Seema Aggarwal
FACTLTY COORDINATOR
_Note: ,;!_f?_f;:-r}f_sﬁmr.ﬂ' are compulsory. ]
Q.NO. QUESTIONS
v - Using Newton’s forward interpolation formula , find f(1.6) |
- for the given values | | .
1(4) . ]
| | x 1 1.4 1.8 2.2 | ]
> f(x) 1349 482 596 |65 5! co1l|Br2| |
| | | |
.
| a | FFit a straight line to the following data: i | |
i ' .
PE— = | |
| » 18) ||[x___ |1 2 3 4 6 8 |
| ’ f(x) |24 3 3.6 4 5 6 ]
L
| " 5 | CO2 | BT2 | |
2(A) [valuate JHE veosx dx by dividing the interval into 6 parts. | |
| i e B 5 | tos BT |
i > 1 ‘The following data gives the corresponding values of 6 and
e (0) = tan 0 _(in degrees). _
- | 12° 20° 28° 36° 449
o | 2B) || /@ =tano [0213 0364 | 0532 | 0727 | 0.966
Find the value of sec? 6 at 20°,
| 5 | co3 | BT3
o Apply Factorization Method to solve the followlng equations:
; 2x+y+z=7; x+2y+tz=8; x+y+22=9
= | 3(A) _ . 10 | CO3 | BT3
_ fl"l Solve the following system of equations by Gauss Seidel Method :
10x + 2y +2=9; 2x + 20y — 2z = —44; =2x + 3y + 10z = 22 .
| 3(B) I_ 10 | CO4 | BT3
ey o oK o ok o o ok
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e thie 1

|I ' J " r ] # # # |
. i
|
fll.‘l*fl !
o &
I
i l
Hntial e i
r‘[‘ﬁ‘) P
:- ||J.I -|'iI ]-:I i {’ cron 4 ; = 3
f C ;
f
¥ EYY .
lli i Iyvioat \
' ' y / o2
V[ 2 /N L o1
4[liJ &« F'li'r "_.l'""_',
].I Ii*f}'ilt J.'J']"J‘“.'f. Il.“‘r1 f rj;"l f ! ! L lII .-‘I ::**J'r o § L {-‘.‘_"' o '-"-'
I'"" ':.-" =
](A) 1 _r"(“j | with h=().] J‘,H'._j: | AVIOT L s methiog __' (T % ': ':F_,". 1 = 4 h
iy ’
i-r T "::' —_— T Nrs - { 5 — L i s/l T 3 . erd 1 - T
Ji"' ij fj'lr' P #f ":r'rj '/'Ir A J — # P A3 Jf LR 5. ’.-r.p'. J,I - }-’r.' & ...‘:_
"o Runge-Kutta method of arder 4
-H' - - - - g -
- 5(B) IS D& B13
—p—y = — — : ; — IR ’ P—— - i e R e R M ST BT MG T AT B
: '3 Apply Milne's Method to find a solution 1o the differential eguatios
rIJ* :
IR T S — L a1y = I asd ik - e ) “FEVWYT <l -
.F _}:- - ] T f‘fr s | rf oy rjd, ;fl &1 ’/'r,jj i J ,.-"az:}' — .*'d,.rd.‘ ! ¥ :" —
- el
-y g W . ’ -
6(A) fJ-‘q-iZH,/”J,ﬁ; = ().6641
Using Euler’s method , compute y(0.5) for differentizl equation
d3 g y ‘ 5 - |} Tal- b |
| =L = y?2 - x%, withy = 1whenx = 0. Take h = 005
dx
-i 1

1 s ¥ = " B frn | - — o ; w— T n
s el s i g Tad. DR, U0 s ST T T AN g R R A e S VSR o T
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rer 4

|I'j. :
'|||]l' : | ( '|}r |'|‘ frT )
: ‘ [ ) i !

| i i J
cubjet! Cod e 50 Mine, i
all NOooesee ™ | /i1 Ole5h [ Jeo 08 ¢ sl ' /
1'\|.iI|I||‘]'I | I }j )jl ta™ sy, J F " J} 'rr.-l"}-"""
r'|1l|l', () |'.l.1r|fi|] [ 4 Ol j’,
[-.1.1.'“"' y . rll|f-‘-i"l’ff -'Ir"lrlr!r,l"’.._-'r . # s’ -

structions: All questions are cormpulso { Lach question carrie
. sl ) Ll IS, ! y 6 LI NI, M) T il At oyt
o N0 allowie 0 T , '
malkIng Calculator s not allowed, Answers are 1o be filled in the answer table only,

ANSWERS WRITTEN QUTSIDE THE ANSWI It IABLE WON'T B €O

SIDERED.
| 2 | 3 4 | 9 f; 7 7 4 10)
L!ll 1 L | 34 L 15 16 | 17 1% 19 2
21 22 23 | 24 | 25 26 | 27 24 29 30
31 | 32 33 34 | 35 36 3 34 39 40
| 42 43 ‘ 44 | 45 46 47 4% 44 50
| are 2 gpe o , youngest memper be 10
Q1. The average age of a family of 5 members is 20 years. !f the age r,;f‘ti:;. rf;l:*t-:f; nasdwabran
vears then what was the average age of the family at the time oftne bir J' "}2 ol
: ‘:}15 d) .:r | "
a:| 135 b) ]'ﬂ seont 5 Bf: La]ﬂrf'rl!fjr-;:rfr"ﬁ" AS57
Q2. If A's salary is 20% lower than B's salary, then hm:j' much present | o
a) 15% b) 20% C} $a78 ice that wouid resu 1

'  list price, the selling pr
Q3. 1f a selling price of Rs 24 results in @ 20% discount of the list p

ina30% discount of the list price is? ) Rs 25 d) Rﬁ]j LA
a]RE“ 16 b RS 21 . ol 125 |||}1rl.~: and taneca o ek ‘
Q4. A student has to {]hlﬂi)l'l 139, of the total marks 10 pass. e
Maximum marks are: ¢) 650 i (j]{ﬁ?ﬂmt“ P——
3) 50 350 gl n increased by =U7o.
Q5. iiﬂlhu price of a h““kbg.,; (irst decreased by 25% and then i
ice wi i d) 45
Price will he c) 30 _ 4 5% per annum of
‘ . s interest at 4.5% pe
2 p . amount of RS 450 to yield Rs. 812
6. How much time will it take for an { these
' : d) None of these
.:mnle Interest? c) 4.5 years 1500, Find the rate percent.
&73*5 . ol YEHF? rs, 5000 for 3 years 15 R d)20% d
-Interest obtained on a sum of 1> c) 15% How much percentis the secon
) 10% b) 12% third number:

as. Two numbers are 20% and 30%
Umber |agg than first?
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fij d'} r'.lirlll:JI

I”I gk b) 15% c1 2009%,
. J I 10% of the ctudents

was B0 marks

Q9. In a History examination, the average for the entire clas:

scored 35 marks and 20% scored 90 marks, what was the averapge marks of the remaining students of
Lhe class ¢

al7! )65 )80 )90

Q10. 21 pencils and 29 pens cost Rs 79, But if the number of pencils and pens were interchanged, the
cost would have reduced by Rs 8. Find the cost of each pen.

a) Rs 1 b) Rs 2 c) Rs 3 d) Rs 4

Q11 Find the compound interest on Rs. 16,000 at 20% per annum for 9 months, compounded quarterly?
A.2522 B.2652 C.2700 0.2800

Q12. [he present worth of Rs, 169 due i 2 years at A% per annum mr:lpnmni miterest s

A. Rs 156 25 B Rs 160 C.Rs.170 D Rs.180

Q13. How much time will it take for an amount of Rs. 900 to yield Rs. 81 as interest at 4.5% per annum

of simple interest?
A. 2 years B. 3 years C. 1 vyear D. 4 years
Q1l4. A sum of money at simple interest amounts to Rs. 815 in 3 vears and to Rs. 854 in 4 years. What is

the sum?
A. 650 B. 698 C. 690 D. 700

Q15. The population of a town is 40,000. It decreases by 20 per thousand per year. Find out the
population after 2 years?

A. 38484 B. 38266 C. 38146 D. 38226

Q16. The selling price of an article is Rs. 500. The cost price is Rs.400. What is the gain %7

A. 20% B. 25% C. 30% D. 40%

Q17. Victor gets 92 % marks in examinations. If these are 460 marks, find the maximum marks.
A. 600 B. 9300 C. 500 D. 1000

Q18. If the cost price is 25% of selling price. Then what is the profit percent.

A. 150% B. 200% C. 300% D. 350%

Q13. A man buys an item at Rs. 1200 and sells it at the loss of 20 percent. Then what i :
- atis :
of that item? the selling price

A.Rs.660 B. Rs. 760 C. Rs. 860 D. Rs. 960
Q20. If the cost price of 12 pens is equal to the selling price of 8 pens, the gain percent is?
A. 12% B. 30% C. 50% D. 60%

Q21. A, B, and C can do a piece of work in 8 days. B and C together do it in 24 d

ays. B g, 3
40 days. In what time will it be done by C working alone? ’ alone can do it in
a)60 days b)50 days c)65 days d)85 davs
Q22. X can do a piece of work in 30 days. Y can do it in 20 days, and Z can do it y
days will they all do it together?

a)8 days b)10 days c)15 days 125 s
Q23.The ratio of two numbers is 2:3 and the sum of their cubes is 945, The difference nfvs
a)3 b)9 c)10 d)12 Number js?

Q24. The marks obtained by Vijay and Amith are in the ratio 4:5 and those obtained by Ami
Abhishek in the ratio of 3:2. The marks obtained by Vijay and Abhishek are in the ratiﬂ‘!’ﬂf?lth and

a)6:5 b)S5:6 cj2:3 d)3:2
Q25.The sum of the present ages of two persons A and B is 60. If the age of A s twicé that of

sum of their ages 5 years hence?
a)70 b)65 c)50 d)55

Scanned with CamScanner

Scanned with CamScanner



o] [i].-LlHI{ Cl pPatl 51 |]|.-H'.]-.r11|1~|f”“ ¢ 1
. cheir attitude towards 1if e v BIVEN sen;
I §il i I

v 10
; o il II' '“11'r. .|J.'. -

A vhe CONTel '. word to r:r”l}||-[. t b
S ; i BIVen sent e r
i B, adop! TeCEl e A this a5 nid

1 i : r.-r :.Ilr‘
'I‘II' . ( ‘-'rful..l:

D ad

11in th hlanks choosing the words with correct word

)8 | ) ' WO Oorclior: Sho et
i'._"‘..'m""”“ \n_xHH“"n,l’ B. K‘I(J{j]ll}"'v(‘”:f}‘.’.f <O f1 ( Wi ain AL O . PUHOVEL

'.!I 1‘1 ! : '_.r'if‘ f['“"J.’I-'.-'I"ﬂ}|!J{ u j,' | are J’FJ".“':’“’*

i the blanks choosing the words with correct v
I“.?'-“'l'”l h correct word order: He has pot a pair of ooy
™ e

|L.lﬂ'”,_:r-s.wzlﬂk‘f‘hrﬂr” B. swanky-brown-leather

nky-leather D. All are correct

e = &
-

( hrown-swa
30. The four sentences (labelled 1, 2, 3, 4) below, when properly sequenced would yield a conere
paragrﬂﬂ’f]' Decide on the proper sequencing of the order of the sentences and key in the S2CUEREE &

the four numbers as your answer:
But the attention of the layman, not surprisingly, has been captured by the at

‘although there is at least a chance that it may never be used again.
Of all the changes introduced by man into the household of nature, [controlled]lzrge-scz =
dly the most dangerous and most profound. ‘

ty created by the so-called oy may, Now

-

Om DoOMu

1

2.
auclear fission is undoubte

The danger to humani

be much greater.
4, The resultant jonizin

peaceful uses of atomic energy

3

ome the most serious agent of pollution 07 tn2

g radiation has bec
survival on earth.

hreat to man’s

environment and the greatestt i 5 3413
3421 B 3124 = h grammatica| error
A ' . is an
nd out whether there is any
31 - 36): Read each sentence to fi The letter of that part is the answer. If there

Direction (for Q.Nos.
init. The error, if any will b
is no error, the answer is 'D".

f the sentence.

rrors of punctuatio
B,arElESSIhE

e in one parto
(Ignore the €
' this hospita!

n, if any).
nin the hospital

Q31. A. The operation charges | D. No error
C. near my house , 3. but | wish to
32. A Even though the shirt is eXPEMSIE 5 iy error ‘
C. purchase it with my money su”"Edi“ hing B. what he wants if he
033. A. His father promised 10 give him anyt D. No error u
C. passes in the examination B .| decided 10 notto &
Q34. A, After listening to his advice D. No error 1ped him. D. No error
C.abroad for studies | i c. twill f‘ﬂ““i rﬁﬁe arrival
Q3S.A. If | had known B. this YE5ter B. awaiting 0 fthe given —
Q36.A. The students were D. No error the meaning ©
' xpres

C. of the chief guest \: Choose the word which best € p -
Direction (for Q.Nos. 37 - 38

) . i SE
E?.?. MELD c. purchd o Justification

.T0 soothe B. Merge ‘
ndemn

Q38. APPROBATION I C. P
A-Undergtanding B. Apprﬂua
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Direction (for Q.Nos. 39 - 40): Choose the word which is the exact OPPOSITE to the meaning of the

given word

B Longes! (  Condens n. Conclude

A Prig o Lelernmination C. Gentleness D. Honesty
DH’!'L-IIIJFE “i."“l [_},N['IF,_ a1 r13}: Pi[[( out [h{\ most Effn(_tiuﬂ w{]rd(g} ffﬂm th[" ﬂi"fﬂ'n Wﬂrd5 to fl” iﬂ thE
blank to make the sentence meaningfully complete

Q41 Jawaharlal Nehru spent his childhood —_____Anand Bhawan.

_ B. a C.on D. within
,:“‘1 | covernment buldingsare _— on the Republic Day.
; 1:?ﬂ ghtened B. Liphtened C. llluminated D. Glowed
L4311 you smuggle goods into a country, they may be by the customs authority.
A Possessed B. Punished C. Confiscated D. Fined

Direction ( for Q.Nos. 44 - 45) In each question below, there is a sentence of which some parts have
been jumbled up. Rearrange these parts which are labelled P, Q, R and S to produce the correct
sentence. Choose the proper sequence.

Q44 I read an advertisement that said:

®.posh, air-conditioned Q. gentlemen of taste R. are available for S. fully furnished rooms
A. PQRS B. PSQR C. SRPQ D. PSRQ

Q45. We have to:

P.aswe seeit Q. Speakthe truth R. there is falsehood and weakness S. even if all around us
A. RQSP B. QRPS C. QPSR D. RSQP

Direction ( for Q.Nos. 46 - 47) In the following questions, each question consist of two words which
have a certain relationship to each other followed by four pairs of related words, Select the pair which

has the same relationship.

Q46. Mundane : Spiritual ::

A.Common : Ghostly  B.Worldly : Unworldly C. Routine : Novel D. Secular:clerical
Q47. Army :Logistics::

A.War : Logic B. Teacher :Students C. Team :Individual D.Business:Strategy

Direction ( for Q.Nos. 48 - 50) In questions given below out of four alternatives, choose the one which

can be substituted for the given words/phrases.
Q48. Be the embodiment or perfect example of

A.Characterise B. Idolise C. Personify D. Signify
Q49. One who is not easily pleased by anything

A.Maiden B. Medieval C. Precarious D. Fastidious
Q50. One who is fond of fighting

A.Bellicose B.Aggressive C. Belligerent D. Militant
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\‘;““,‘Lﬁ:‘.‘::?:?“ﬂ MANAV RACHNA
wt | UNIVERSITYA

Devlored an &
% Mot Prrvens Linise sty vuls Hoemnon At 280l 7014

DE%ARTMENT OF PHYSICS
Examination, May-2022" SET-B

SEMESTER v : —
SUBJECT NAME | Thermod —_— DATE OF EXAM 27.05.2022
odynamics SUBJECT CODE | PHH205B-T

ﬁ___—ﬂi
BRANCH Physics
TIME 09:00-12:00AM b !
= MAX. MARKS [ 100
= CREDITS | 4
Haider Abbas NAME =
FACULTY : OF Haider Abbas
COURSE
COORDINATOR O/
_Ngle: All questions are compulsory. ==
e : [ma [0 oM
Q-NO. 'QUESTIONS oy Rk | ABD oM
<~ | RESS 9 Ll
_ | S |gp |LEV
e : ‘ EL
The internal energy of a certain substance is given by 3
the following equation u= 3.56 pv + 84, where u is
given in k)/kg, pisin kPa, and v is in mYkg. A system
composed of 3 kg of this substance expands from an
Q.1 ini!inl pressure of 500 kPa and a volume 0/ 0.22 m*to |5 Co1l BT2 2.1.
a final pressure 100 kPa in a process in which pressure 1
and volume are related by pv'”= constant. If
theexpansion is quasi-static, find Q, AU, and W for the
P process.
A Show that the work done by a system by interacting 2.2
D only with the curroundings in a reversible process is |
| R Q.2 always more than that done by itinan irreversible 3 col BT2 :,_j3_
T- brocess between the same end SULES. 1
22
A Q.3 Get the relation for hoth of the Tds equations. 5 C02 BT3 ;‘3
1
A system has il heat capacity at constant volume
Cy=N1" whert A=0.042 JIKY The system s oviginally 2.2
al 20” I(. |||"I i ||l[|1'”||Il l‘t'hl'l'\'llll' ! ]”“ l( l.‘\' |!Vl|”i|h|0|
Q.4 What is the maximui amount ul work et can he 2 Co2 BT3 -1,'3
o] IR recovered as the systentis cauled down (o the I '
] remperature of (he reservoir?
‘P Q-S — | praw diagram. and discuss principle and theory of 20 Cco3 2.2,
i cooling due 10 adiabatic dema snetization, |41
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2.3.
1,5.
4.1

.' Q.6

Q.7

Derive all Maxwell's relation.

10

CcOo3

BT4

>

2.3.
1,5.
4.1

Prove that Cp-Cy =R.

10

CO3

BT4

22,

2.3.
1,5.
4.1

RT

Derive Maxwell-Boltzmann law of distribution of
velocities in an ideal gas.

20

co4

BT4

22,
]n
2.3.

1,2.
4.11

Derive Boltzmann transport equation taking only drift

|variation into account.

10

CO4

BT4

2.2,

2.3.

1,>.
4.11

What is Joule Thomson effect ? Deduce the formula for
the Joule Thomson coefficient.

10

CO4

BT4

22

—

1,
2.3.

1.5.
4.11

Fre—
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g MANAV RACHNA
AN, | UNIVERSITY A

Dotlared o ke Myivevte Lrsivacsty wiche Harrgranes Act 74 of 3014

DEPARTM ENT OF PHYSICS
T3 Examination, May-2022"

R S ¥ R (J'J

.ﬂ% -
T-’/f th et
SEMESTER 4% | pirgorexam | 252022
) sUBJECT NAME | Advanced Atmospheric Physics | SUBJECT CODE | PHII609B |
>1i!1f35\l(21'ﬂ__—1--£!'!"“5 |_SESSION |1 |
TIME | 9:00AM-12:00 Noon | MAX. MARKS | 100 |
PROGRAM | M. Sc. | CREDITS | 4
NAME OF Dr. D. K. Sharma NAME OF | Dr. D. K. Sharma
FACULTY COURSE
= - — COORDINATOR Q/
Note: All questions are compulsory, XY
.NO. UESTIONS co BLOOM'S
¢ Q MARKS | AppREssep | LEVEL | ©F
g [Explain the artificial modification of cloud
= >| Q1 [and its precipitation. Discuss the inadvertent | 5+5 COl BT3 2.2.1
v modification.
= What do yvou mean by global electric circuit?
.ﬁ Q2 [ Describe the global electric circuit act as a 10 Cc02 BT3 2.2.2
= spherical capacitor.
- Describe the composition and structure of Sun
2 LQ3 and its interior. 20 co3 BT1 1.1.1
Iy Discuss the solar cycle and how it is co-related
(! 20
Q4 with sunspot numbers. co3 BT4 1.2.1
How doces the ionosphere form?  Sate their
S Q5 | respective altitudes and temperature rnges of 20 CO4 BT2 213
= I( different ionospheric regions.
S Describe the propagation of clectromagnetic 20 ‘
Q6 wave in prcscncc of mn;_,ncllc ficld. Co4 BTS 2.2.2

M s S
T -'1;1‘3‘;4;]‘ koK ok kKoK mﬁ,.

e G Y e Al als Ale sls Al wle Ale alle ale als Al ks obs il 4.
END  Emaaonikikok ko sok ok ok sk ok
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I}l}l‘:}!l’l'MliNT OF riysics
13 Examination, May-2022-

)
———
SEMESTER 1V EEEEESSSS——  saaaaa

SEMESTER e T

SUBJECTNAME ___ Solid state physics ! ‘illll:l‘t)‘ll':':ll\ll:-'i
ANCHI T - ’

:::\:F SESSION

IME_ MAX. MARKS

I'ROGRAM CREDIIS

NAMEOF

Physics
9ANM: 12PM
M.se
Dr, Deepti Maikhuri
 COORDINATOR

NAME OF COURSE

PHI2068-T '

I
100
4

\ote All questions are compulsory

Dr. Deepti Mailhuri W

q~o.

|

QUESTIONS

MARKS | CO

ADDRESSED

BLOOM'S
LEVEL

Pl

V-1nvd

Determine the Reciprocal lauice for FCC crystal. Also find the miller
| ndices of a plane that makes intercepts 2 on a axis, parallel to b axis and 1
\ on c axis.

cot

e e b
e
[ F

[S RN
-

-

,._
n-1nva

Fermi energy of silver is SeV. Assuming that Fermi energy is independent of
temperature calculate the electronic specific heat and clectronic thermal
conductivity at room temperature. Take relaxation time at Fermi level,

-14
r, =107"s.

10

saose '
be i‘: s

rex)

L%
I N S B

- e _yop

- r

RERIIW |

a8Vl

‘.r—‘ il Wians Wi SR U Sl W L

Q2 | Obtain an expression for paramagnetic susceptibility on the basis of classical
laws. Discuss its shortcoming and show that how quantum theory modified it. An
zom of oxypen on being pularised produces a dipole moment of 0.5< 10 Cm. Ifthe

distance of the centre of newmtive charge cloud from nucleus is -+ 10""m, calculate the

co3 8T2.ETI.

BTL. BTS

(7+8+5)

1 wa
e 14

R TR

polarizability of the oxygen atom.

What are paramagnetic and diamagnetic materials? Give cxm'n[J!'cs. Discuss
and derive the temperature variation of paramagnetic susceplibility of
matenials,

Q3

theory how will you explain curic paint, Explain clearly the basic dillerence

or
h Give an account of Weiss theory of ferromagnetism. On the basis of this
| between parnmugnclism and ferronnigietism.

Obtain Clausius Mozolti equation and explain Ium-.ll van be luml n
lecule fram the dielectnic

determine the dipote moment of a polar mu .= A4, 1 =240
constant measurements, A dieleclric mterinl Il.l_x = .l"llll-l"l.iﬂ ~.|ml
where n is the refractive index, Calculate the ratio belween elec i

(5+5+10 | CO3

)

d

s o
‘

b -
=1
=]
-
wi
Cepp 24
Lol P

e pa

104505 URTZ RT4
) 38

ionic polarisabilities of this material. - -
nic pofarisabilifics of Pus 0= Traniem in Dicleetries? Discuss the

What is meant by polarization mec ics and explain their
difterent polarization mechanisms in diclectrics

temperature dependence.

Q6

nr
clanlsims, What Is comples

. . Heetrie polatization mechnisms :
Describe the various dicleeti 1 with frequency of applicd feld?

dielectric constant? 1ow docs 1t vilt . .

T L

(o) BT RTS
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by 100K. Calculate the efMiciency, if the temperature of the source I
and sink are reduced by 100 K.

Discuss Camot cyele as a refrigerator,

A freezer is umnmmul at n temperature of - 10°C and the room
temperature is 30°C. To mmnlmn the ficezer temperature, heat is
removed al the rate ul 120015

Disciss change in entropy in reversible and irreversible process.
(B In an adiabatic process, the pressure of an ideal gas as p = Po = 9 co4
Q6(B) al’, when p, and a are |1miliu: constants. Calculate the volume at
which its entropy |s nn\lmum

Q6(A)
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MANAV RACHNA
UNIVERSITYZ

DEPARTMENT OF MATHEMATICS
“I3 Examination, May-2022"

SE .\”‘_\]‘[.‘R .

St A DATE OF EXAM  01/04/2022 I
A ] {‘ AP . . |
: ““‘ | Numerical Analysis SUBIJECT CODE MAH-411T ,
NAME ' |
BRANCH Physics SESSION I |
VIME. 9:00AM-12:00Noon MAX. MARKS 100 |
B.S¢ B.Ed B.Sc (H) CREDITS 04 _ - ;
\.w\ ME OF Ms Seema Aggarwal NAME OF COURSE | Ms Seema Aggarwal
FACULTY COORDINATOR -
) V_U_lgl-//T/;(wEIs are compulsory. -
| L | co | BLO
| - A | App) 99 |
Q.NO. QUESTIONS R | RES =S Pl
R | sk S
- Using Newton’s forward interpolation formula . find f(1.6) | E
" for the given values | | !
1(A) | |
| x 1 1.4 1.8 2.2 |
' g | f(x) 3.49 4.82 5.96 6.5 5| co1 | BT2 |
| |
. 3 : Fit a straight line to the following data: i
. \
N l
> 1®8) x| 2 3 4 6 8 |
’__1_‘(&()_‘_* 2.4 3 3.6 4 5 6 ;
l
| - 5 | CO2 | BT2 | |
2(A) [valuate J”E Veosx dx by dividing the interval into 6 parts. l
| - 5 CO3 | BT2 |
‘ ; i “The following data gives the corresponding values of 8 and
s (9) = tan 0 (in degrees).
| a . __U 120 200 280 360 440
g | 2B} ) =tano |0.213 0364 | 0.532 0.727 | 0.966
' Find the value of sec? 6 at 200,
] | o 5 | CO3 | BT3
. Apply Factorization Mulllml to solve the following equations:
; 2x+y+z=7; x+2y+z=8; x+y+22=9
=1 | 3(A . : : 10 | CO3 | BT3
, h ""LL Solve the following system of equations by Gauss Seidel Method :
10x + 2y +2=9; 2x + 20y — 22 = —44; —=2x + 3y + 10z = 22 .
/_JLQ,(B)—— 10 | CO4 | BT3
. HOK R o ok
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a-1Lyvd

4(A)

4(B)

2(A) |

Fived thie

Ir§rent ( - p ey
| ,
|
Nuityix A |
s
{ ' '
' ll.
itial Fyeieny i
(il
Pt i LN ¢ ] ¢ i e
] [‘
V4 vzl
the mint : / / y) NG,
i /%
1/97 Iy,
p P s <,
f ' . 7
Find the solution y(G 1) to the initial value orobiern =2 Tyt Sryen
’ e oy 9% y ’ Py - ) - -
d7
",’f‘“} s -3 ~_:.r:”‘ h- {)j sy : ‘-‘.J.",Z,/,,-’.’ seeries method ..54’,«;,'" £ £ ””‘r' ’{"‘:
dy -
T i T 2 1 - 4 1 d w1 4 ond ard 1 - oy
et -— N j', dr:d /f‘l ~ 3 rinoe /.(.../ gng Jyis /—/ A B
dx -
1 . ¢ i
Runge-Kutta method of arder 4
- P <
Kooty SAitte gr. aas % 14 2 enbation tn the Gfforontial ommestoms I
/',[)[Jf}' Milne's Method to find a solution to the differentic EOatn
dy :
—— L sl - Y s & ata et 1% — f arl d T e €8 FLTV*T el T5 L _
’]" = 1 4 xy a5 X = r).’:, Iven /‘()/ =0, VIO.L)y=8.LULI, P14 ; =
dx - / J -
Oy - N (VLOAA
(04226, y(0.6) = 0.6841

Using Euler's method , compute y(0.5) for differentizl equation
dy e
dx

l‘}/ /‘lt
vt — 22,
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MBI gy

Firme EURVITD
poll Ot ‘ /i 2ol ar ] 8. 4 s
.J}/}/ Ciab ;

! 8. H0
[‘“,1? l/].‘l' . “l,‘“l I’ [/’ "’ Pl
Ny "/l hem /i hathy:

| lat all .H‘:f{l)! 10N Carrioe
] i HaltOr 1% not o oo A p |
i (alct ) Nswers are

’ 0 be fil

: X II‘I] /Il ””. P’
S ER . ‘ . unswer takle only.
ANSWERS WRITTEN OUTSIDE THI ANSWIER TABLE WON'T B ((}N.;Z[/”

. ’ Hav)

A8

o~ /e {
] i / S
) )i/

I”sfr“("'()”'x' /\” ('l“"yli(lll'. fe o ’”“ll'll' OF / |

”hllz.lll

| 2 3 4 | 5 6 I™

: ‘ | / 72 Y s
g 12 13 14 15 16 v T T =
| 22 23 24 25 | ' - : .
U s : | 25 | 26 27 22 29 20
3 (3 33 34 | 35 136 |3 2% 39 40
s 2 |43 a4 | 45 46 47 4% 49 50

QUANTITATIVE APTITUDE

20 years. If the age of the youngest memper e 10
e time of the birth of the youngest mer ber?

Q1. The average age of a family of 5 members is
years then what was the average age of the family at tf

3)13.5 b) 14 )15 d)125 _
Q2. 1f A's salary is 20% lower than B's salary, then how much present 1% B'g 'ta'ia"/ higher than A's?
3) 15% b) 20% ) 25% gesis |
he list price, the selling price tnat would result

03.11 3 selling price of Rs 24 results in a 20% discount of t

ina30% di it price is?
0% discount of the list price 15 —_— d) Rs31
a)Rs 16 b) Rs 21 c) Rs aee e oot 125 marks and failed by 40 marks [
Q4. A student has to obtain 33% of the (otal marks to pass. HIEET T ’
maximum marks arc: 5
i b) 350 c) 630 . increased by dﬁ,()i:,olhcn the net change in the
QS.' ifthe price of a book is first decreased by 25% and then HETEEE
p;nw will he - ) 30 d) 45
3 10 ¢ ; interest at 4.5% per annum of
Q6. How much time will?t) tazk(:g for an amount of Rs. 450 t0 yield Rs. 81 25!
simple int 5 d) None of these
3)3c yeares)rest. b) 4 years c)4.5 Yc;“ 1500, Find th3 rate percent.
. Interest obtained on a sum of R 5000 for 3 V)‘-’;‘;/'S : d) 20%
3) 10% . ’ uch percentis the second
|ess than the

g: TWo numbers are 20% and 30%
Mber |egs than first?
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d) 25%

a)12.5¢ b) 15% c) 20% ‘
‘ ) i 10% of the students

was B0 marks

Q9. In a History examination, the average for the entire clas: <tudents of
scored 35 marks and 20% scored 90 marks, what was the average marks of the romaining stude

the class ?

a)7s h)65 )80 d)90

Q10. 21 pencils and 29 pens cost Rs 79. But if the number of pencils and pens were interchanged, the
cost would have reduced by Rs 8. Find the cost of each pen.

a) Rs 1 b) Rs 2 c) Rs 3 d) Rs 4

Q11.Find the compound interest on Rs. 16,000 at 20% per annum for 9 months, compounded quarterly?
A.2522 B.2652 C.2700 0.2800

Q12. The present worth of Rs, 169 due in 2 years at A% per annum compound mterestis

A. Rs 156 25 B Rs 160 C Rs 170 D Rs. 180

Q13. How much time will it take for an amount of Rs. 900 to yield Rs. 81 as interest at 4.5% per annum

of simple interest?
A. 2 years B. 3 years C.1vyear D. 4 years

Q14. A sum of money at simple interest amounts to Rs. 815 in 3 years and to Rs. 854 in 4 years. What is

the sum?
A. 650 B. 698 C. 690 D. 700

Q15. The population of a town is 40,000. It decreases by 20 per thousand per year. Find out the
population after 2 years?

A. 38484 | B. 38266 C. 38146 D. 38226

Q16. The selling price of an article is Rs. 500. The cost price is Rs.400. What is the gain %?
A.20% B.25% C.30% D. 40%

Q17. Victor gets 92 % marks in examinations. If these are 460 marks, find the maximum marks.
A. 600 B. 900 C. 500 D. 1000

Q18. If the cost price is 25% of selling price. Then what is the profit percent.

A.150% B. 200% C. 300% D. 350%

Q13. A man buys an item at Rs. 1200 and sells it at the loss of 20 percent. Then what is the selling price
of that item?

A.Rs.660 B. Rs. 760 C. Rs. 860 D. Rs. 960
Q20. If the cost price of 12 pens is equal to the selling price of 8 pens, the gain percent is?
A. 12% B. 30% C. 50% D. 60%

Q21. A, B, and C can do a piece of worlk in 8 days. B and C together do it in 24 days. B alone cando it i
40 days. In what time will it be done by C working alone? oitin
a)60 days b)50 days c)65 days d)85 days

Q22. X can do a piece of work in 30 days. Y can do it in 20 days, and Z can do itin 24 days, |n how

days will they all do it together? ' many

a)8 days b)10 days c)15 days d)25 days
Q23.The ratio of two numbers is 2:3 and the sum of their cubes is 945, The difference of number
2)3 b)9 ¢)10 )12 eris?

Q24. The marks obtained by Vijay and Amith are in the ratio 4:5 and those obtained by Amith
Abhishek in the ratio of 3:2. The marks obtained by Vijay and Abhishek are in the ratio of? and
a)é:5 b)526 c)2:3 d)3:2 '
Q25.The sum of the present ages of two persons A and B is 60. If the age of A is twice that of g find th
’ e

sum of their ages 5 years hence?
a)70 b)65 ¢)50 d)55
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VERBAL Ap ILITY

o ) Y .
“”’((’[' “'”’I’”H]HII]\HIU,
O cor |
R s g

1y, vl
' their attitude tow
Jarars
. I ll.[l W VO o
Mo /

L al B )
. _;H-J'r .\‘l ! Calte r 'b}',‘ )
(

colect the | orrect word to complets

4 . L Ve ©on

‘-;M” Y, Ll(fr,“[ entence She
( In(j"“:

A
o fillin the blanks choosing the words wit
Jo o 4 VCOrre

oo ft- Wi oll ct word o ¢
ALY How- st )Oolly B. \'\/(,nOlIyAy(‘||O\~,/ <oft (: order: She put on the

A . ) 'A('l, ‘/f~“r‘ ‘./"‘/r_/r}”/ 'iJ‘/w‘.r:rf:/://Jrr:’.l )
20, Fill in the blanks choosing the words with correct -
ocl wor R
ogols, dorder: He has got a pair of ——
A lmther-swankY‘beW” » o
C brown»swanl';y-leather g swanky-brown-leather
Al are

rhe four sentences (label ECIRER:

Q30- ( led 1, 2, 3, 4) below, when properly sequenced would yiel
. onced would yield a coherent

paragraph. Decide on the proper sequencing of the order of the sentences and ¢
e sentences and key in tne s2CuUents v

our numbers as your answer:
. But the a'ttentlon of the layman, flot surprisingly, has been captured by the atom 0om%,
Jlthough there is at least a chance that it may never be used again.

of all the changes introduced by man into the household of nature, [controlled
ubtedly the most dangerous and most profound.
ty created by the so-called peaceful uses of atomic energy may, 7c%

the f
1

Jlarge-scz's

2

nuclear fission is undo
3. The danger to humani

be much greater.

most serious agent of pollution of the

izing radiation has become the

4, The resultant ion
environment and the greatest threat to man’s survival on earth.
A.3421 B. 3124 C.2134 D.2413
Read each sentence to find out whether there is any grammatical error
rt is the answer. If there

e sentence. The letter of that pa

Direction (for Q.Nos. 31 - 36):
ctuation, if any)-

init. The error, if any will be in one part of th

he errors of pun

is no error, the answer is 'D'. (Ignore t . L i
031. A. The operation charges in this hospital  B-2r€ less than in the NOSP! a
C. near my house D. No errgrh
032, A, Even though the shirtis expensive 8. but | W(l)Sr to
C. purchase it with my money someday | D. No:rtr A
033, A, His father promised t0 BIVE him anything BI-\I‘:)’ earror
C. passes in the examination " | decided to not to B0
Q34. A, After listening to his advice D'No it
¢. abroad for studies ' | will have helped him D. No error
835-/\, If | had known B. this yesterday 5 awalting he arriva
36.A. The students were '

‘ .Noerr ' jven word

C. of the chief guest ” D Hich best expresses the meaning of the g
D. Enlighten

Direction (for Q,Nos. 37 - 38): €09 the WO
D. Justification

37, MELD

ATo soothe B. Merge

AQ3US- APPROBATION C condemn
Understanding 8. Approva
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i 3 N ¢ : ani  the
Direction (for Q.Nos. 39 40): Choose the word which is the exact OPPOSITE to the meaning of
given word

VYD AN
BoLongest O Condens D, Conclude
\ Pride H. Determination C. Gentleness D. Honesty
Direction (for Q.Nos. 41 - 43): Pick out the most effective word(s) from the given words to fill in the
blank to make the sentence meaningfully complete

D harlal Nehru spent his childhood _______Anand Bhawan.

B. at C,_on D. within
Q42 Government buildings are ________onthe Republic Day.
A.enlightened B. Lightened C. llluminated D. Glowed
Q431 you smuggle goods into a country, they may be by the customs authority.
A Possessed B. Punished C. Confiscated D. Fined

Direction ( for Q.Nos. 44 - 45) In each question below, there is a sentence of which some parts have
been jumbled up. Rearrange these parts which are labelled P, Q, R and S to produce the correct
sentence. Choose the proper sequence.

Q44. I read an advertisement that said:

P.posh, air-conditioned Q. gentlemen of taste  R. are available for S. fully furnished rooms
A. PQRS B. PSQR C. SRPQ D. PSRQ

Q45. We have to:

P.asweseeit Q.Speak the truth R. there is falsehood and weakness S. even if all around us
A. RQSP B. QRPS C. QPSR D. RSQP

Direction ( for Q.Nos. 46 — 47) In the following questions, each question consist of two words which
have a certain relationship to each other followed by four pairs of related words, Select the pair which
has the same relationship.

Q46. Mundane : Spiritual ::

A.Common : Ghostly — B.Worldly : Unworldly C. Routine : Novel D. Secular:clerical

Q47. Army :Logistics::

A.War : Logic B. Teacher :Students C. Team :Individual D.Business:Strategy
Direction ( for Q.Nos. 48 - 50) In questions given below out of four alternatives, choose the one which

can be substituted for the given words/phrases.
Q48. Be the embodiment or perfect example of

A.Characterise B. Idolise C. Personify D. Signify
Q49. One who is not easily pleased by anything

A.Maiden B. Medieval C. Precarious D. Fastidious
Q50. One who is fond of fighting

A.Bellicose B.Aggressive C. Belligerent D. Militant
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DIEPA!{TMENT OF PHYSICS
T3 Examination, May-2022"

SEMESTER | VI _
. 5l - DATE OF EXA! n
SUBJECT NAME . Computationp] Combenssd l:’r'lll OF EXAM 2405/ nII' |
Matter Physics s¢ SUBIECT CODE PUHITIR-T |
_ BRANCH Jh["h_\'sir: CESSION | |
ME 2:00 A.N-12- S i i
::l(;{‘ll\\l - B.S II:I e MAN, MARKS 100
[ BATATY - « M ] : i o
CREDITS 4
vAME OF . o .
?'-':c:;m- ! Dr. Deepti Maikhuri NAME OF COURSE Dr. Deepti Maikhuri
' = _ COORDINATOR W
Note: Read the question paper carefully.,
|
i cu i
g QUESTIONS MARks | appres | PLOOMS | gy
|
! SED |
i:t o Determine the Huckel secular determinant for butadiene, Show that the - it . A
; Huckel molecular orbitals of butadiene are onthonormal. r slerb ot
- Obtain the panition function for a system of two half spin electrons in a
= Q2 two-energy level system with zero ground state energy and excited state " e — R
s energy E. Consider the ground state to be non-degencerate and excited N s -
- state as doubly degenerate. |
What is meant by 6-31G** notation of a Basis set? Describe how a
double-zeta basis set can be used to overcome the prnbl:_mi encountered
| in describing the 2p orbitals on the C atom in HCN by using only a STO-
& [ 3G basis set? 20 o3 sraere | 11831
2 % or 1011
? What is basis set? What is their significance in r:nmput.-:_liun:ll ph}-sics_'.'
& Describe different types of basis scts in detail. How are improved basis |
| sets obtained? \
| How DFT reduces the 3n dimensional many body problemto 1D 70 cos el ? ‘:.. L
-+ nroblem. Discuss in detail the DIFT theory, . .t. 1011
What is the general form of an atomic arhital in STU:M] basis m:l?_ +
Describe the peneral procedure for cuw;i:tgtling. lh;fuur:llmml forms vl
- 2¢ orbi r o C atom in the 3-. nsis sel, .
05 LI —— i 20 cod Bra.nrs | 113-":; .
— b ] - & " -
- : input lile for the simulation of
= For butadicne (Calle), set up an Wipy : |
o \:Lmliunal propertics, considering arbitrary :u?nlmnln x, ¥, z of carbon :
= and hydrogen, Define explicitly the meaning al each term. ! |
ol [ ing peometry optimized a1
. ' ( up an input file for uaNing geom ; :
Q6 | e l‘hm:inlcl{gr.::l ;Iu:: c:!r::uinliun using the 5-31G basis set, : N BT Y errien)
restricied 1a

Gesednearnabisirn TEN[) Gb8RENEARIRACES R - T

e A d i et S A,

I T LR L,
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DEPARTMENT OF PHYSICS
T3 Examination, May-2022"

MANAV RACHNA
UNIVERSITYZI
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GEMESTER [ 6" | DATE OF EXAM | 26/5/2022 -
' SUBJECT NAME | Atmospheric Physies | SUBJECT CODE PHII3IOB-T .
) BRANCH Physies | SESSION |1 |
, TIME ] 9:00AM-12:00 Noon | MAX. MARKS 100 l_
' PROGRAM B. Sc. (1) CREDITS | 4
! NAME OF Dr. D. K. Sharma NAME OF COURSE Dr. D. K. Sharma
| FACULTY | COORDINATOR ,
|
r Note: All questions are compulsory, W
cO BLOOM'S
‘ . Pl
| Q.NO. QUESTIONS MARKS ADDRESSED LEVEL
I_E Describe the four major layers of the _
ﬁ Q1 | atmosphere 10 COl BTS 2.d.1
| >
é > Explain the various types of non-ionizing 10 CO2 a1 mre | 299 |
% Q radiations and their eflects. '
= |
T What is thermal pollution? State and Exlllﬂinr
-~ Q3 |{the various sources/ causes of thermal 20 | Co3 BT2 114
= _pollution. :
= Discuss in detail the various lypes of
2 Q4 | atmospheric pollutions and their sources and 20 COo3 BT4 1.2:1
— removil process.
{ w ] ® .
—_ Describe the elements of weather and discuss 20 co. .
= NS the vertical and horizontal motion afalr, ' BT2 2.1.3
= !
= f - : ‘1ohal Climate model and discuss
: Explain the Global Climate mo 20 -
> Q6 ‘ ;,rEr”-{Ii|]]|:H";iullill precnhouse model. CO4 BTS Bull
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) b b S S T
. DEPARTMENT OF PIIYSICS
\ " T3 Examination, “May 2021 - 2022"

- VI
mester.

\ supject: ELECTRONIC DEVICES
; pranch: PHYSICS Session:Mor ning

Coursc Nature: Hard

Date of Exam: 30/05/2022
Suhject Code: PHH 306B-T

) Time: 180 Minutes Program: B.Sc Physics
) Max.Marks: b Signaturc: HOD:
y This paper has eight questions. All questions are compulsory
PART -A -
) 5. | Questions M|CO |BT .
M level
g T2 | 31 |
) Ql. Define and explain the static and dynamic resistances of diode. 5| CO 4.2
2 ‘

) rQE. Why is Zener diode used as a voltage regulator? 5| COl| L
) " PART-B |

Questi M |CO (BT |PI
) | S. uestions

M level

) | No _ = _
y [Q3. | What are different biasing conditions of BJT? Give a companson s |coz| L3 e
) table. . T —
y | Q4 | Explain quiescent point rreference to the BJT amplifier. What 1s i s |coz2| 13 |32.53

significance? B
i PART -C | L
’ s - M [CO |BT |[PI
\ S. Questions " -

No _ : -
. T JFET? Why the JFET channel is _
; Q5. | How is drain current cnntrf:llle: dl'? 0 | co3| L3 e
) (a) never controlled at the drain enc: |
. . 1 *—-—— =

’ e JFET parameters. For an N-Channc JFET loss=8.7mA | 10 1 co3 | L4 |3.1,82
) il (o 1V. Calculate the drain current and transconductance. ‘

V=SV Vas™ = —— e 7,

p — e diagram for the construction of E-MOSFET. -
) | Q6. | Draw and explain o . 0
tion of MOSFET In different modes.
in the opera ‘ ——m .
| ‘ B s p t and transfer characteristics of MOSFET and explain.
) [(b) |Draw the outpt ~urce n-channel MOSFET amplifier, determine the | 10 | CO2 | L4 | 5.1,7.2
4 For a ::nmn::ﬂ S e Jd output voltage for Ipony=4mA  at
f GS» 1Dv —_— S - |
) values ©
|

Scanned with CamnScanner

Scanned with CamScanner

Scanned with CamScanner




y AU PART -D

, S. Quecstions ‘M o T8t =

\ No ‘ - M Level B
S s e I I
. (2) technologics.

o) Describe the advantages of CMOS fabrication technologies. ‘ j0 [Cco4 | L4 |3.1,8.2
) Q8. | Give short notes on following in reference to semiconductor fabrication |

D> technology

d (a) Thermal oxidation L
>, (b) Diffusion mechanics X o] A 10.3
- (c) lon Implantation

5 (d) Epitaxy

- o
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VYVLULvVuvuuvuuvuuvLvVuvuLLVLLLVDLULUULGL LVLYVVVWVUHWIVWVULVVYVVVVVY YV V

SEMESTER Vi DATE OF EXAM 31.05.2022
SUILIECT NAME ‘ Relativity and Quantum SUMIECT CODE rPina3i-T
Mechanics
CBRANCH. | rnvsics  SESSION I
TIME | 09:00 AM-12:00 Noon MAX. MARKS 80
PROGRAM B. Sc. B. Ed, CREDITS 4
NAME OF FACULTY ‘ Dr. Anshumnn Sahal. NAME OF COURSE Dr. Anshuman Sahai, W
COORDINATOR :
Note: Attempt all questions [SET 1]
" I co DLOOM'S
Q.NO. QUESTIONS MARKS ADDRESSED | LEVEL Pl
1(A) SI}OW that the mﬂliﬂl'l nl'u‘nr: projectile as seen from another projectile - CO1 BT
=z | will always be a straight line motion
= — —
; A ball has velocity (4i-5j+10k)m/sec relative to a train moving with
1(B) velocity (Ji+dj)m/sec relative to an obscrver on the ground. Calculate | 5 Co1 BT4
the velocity of the ball relative to the ground.
Derive the relation between group velocity and particle velocity and
Z(A) | show that for a moving body travels with the same velocity as the 5 C02 BT BT4
b body itsel.
= Compare the de-Broglie wavelength of a dust particle ol mass
= 2(B) 10-'2kg drifting with a speed of Snm/secand an electron having 5 C02 BT4
KE of 150¢V.
k| Derive time independent Schrodinger’s equation, 15 co3 BT2
Write down the Schrodinger wave equation for a particle in one
- dimensional infinitely deep potential well. Solve it to obtain 10 CO3 BT2. BT3.
E Q4(A) | [ ormalized wave function and show that the eigen values are ) BTS
o __| discrete.
1) | Solve: [x, pe] and [x, p) 2.5+2 COS i1y
~ Derive the relation of Fermi-Dirnc & I"»Ium-clli-lhiillmmml distribution
E Q5(A) | function along with their assumptions and limitntions. 20 CO4 B2
o Consider a system consisting of two p:lrliui-l:i I}llifll can ::;i.!.lla ill'l three
lilferent encrgy states. Calculate the number of ways in which the
s(u) :1:":: particles can be di-.lrillmlf.:d il? Maxwell-Boltzmann, Nose- 10 CO4 BT
linstein and Fermi-Dirac distribution states.
— 040AR00NRINRIIINL INTY
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SEMESTER VI " DATE OF EXAM | 02-06-2022
T A S . ¥ F
SUBJECT ~ Atomic and Molecular | SUBJECT CODE PHHA432-T
N:\.‘IE ]‘II}'S:IEH - | 1 = I
BRANCH Education ' SESSION . Morning
b !
TIME 09:00 AM - 12:00 PM ' MAX. MARKS ' 80
PROGRAM B.Sc. B.EA ~ (CREDITS |4
NAME OF Dr. Sandeep Kumar - NAME OF ~ Dr. Sandeep Kumar
FACULTY COURSE |
- | COORDINATOR

-2022°

—

Note: All questions are compulsory.

Q.NO. QUESTIONS = .. «
| -t sl
Q1(A) | Using Bohr theory, Calculate the radlus of the first
= _|_urbit of the electron moving around the nucleus. | 7 | _Co1 | BT1,BT2
; The wavelength of the sccond member of Balmer |
< 1(B series of hydrogen is 4861 Angstrom. Calculate
= s the wavelength of the first member. 3 | _ ‘{ BT1
Describe Stern-Garlach Experiment in detail, 10 C02 BT2
| .
Discuss the origins of the various types of BT2. BT3.
maolecular spectra. 10 | co3 BT
Write down the expression for the energy ol a
ripid rotator of a diatomie molecule anmd draw the
diagram of rotational energy levels, 10 CO3 | BT4.BTS
Find llllT":"llll atomal =nerpy ol adiatomice
molecule when the potential enerpy IS piven by BT1, BT2,
() = 1/2k(r = r), where ks a constant, 10 Co3 | BT el
write down the ditterential form ol Maxwell's
erpuations wil i their physieal signtficances, BT1, BT2,
Lxplain displacement corrent, 10 CO4 BT
e ts the rellection ofa plane wave at normal | S
e rdence antd Calenlate the veflection ind BT1, BT2,
trananisston covlicent. 10 | €04 BT4
An 1M watve travelsm lree space with the electrie
(je)e) componenl E, = 10t HURlg, Vi,
| petermine (1) w aned A, (1) The mapnetie Hehl BT1. 112
1) Poynting veion 10 CO4 e '
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