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SECTION -A

2*6=12 marks

Q. No.

Short answer type question (approx. 200 -300 words)

Marks

1.

Define the dot product and cross product of two vectors with examples.
FT AFEL] o Tie TUAHA AT FHIF TUARA I IS0 Aigd TLATHT
T

What do you mean by the work-energy theorem?

FIA-ZSTT THT § 3T 47 97Ad &

Explain the radius of gyration and its physical significance.

TTgHOT T ST ST T8 WITasd Aged &l €% il

What is the concept of tensor? Explain the contravariant tensor and
covariant tensor.

T AT ATITOM FAT 2 I (ALUE T8 3T FHIATLUE e il
THATU

Define rotatory motion and translatory motion with an example.

FOMT T ST STAATETHSE T I Ueh S0 lgd TILATIT e

If the earth suddenly contracts to half of its radius, what would be the
length of the day?

T T2t =T e T AUT ST ot afeft ¥g Sy ar o=
AFETS FT BT

SECTION -B

6*3=18 marks

Long answer type question (approx. 500 -800 words)

Marks

If Fis the position vector expressed as
P=xi+yjrzk
Calculate (i) grad ¥ (i) div¥ (i) curlF=fz ¥ Rafy Jez wr ==
TR TICATIOT o7 STaT ¢
P=xityj+zk
e fraoEr w9- (i) grad ¥ (i) div ¥ (i) curl ¥

What is the law of conservation of angular momentum and establish
the relation between torque and angular momentum.

TN AT o HLEA AT 2T 97 § TAT T AT TAT FIO0T FHaT[ o6
f= He g TATAT F

Define conservative and non-conservative forces with examples. Prove
that the curl of conservative force is zero.

et o srevely aor v ergeer afgq gfvariia w9 g fifsw
AT T AT Foed T BT g
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SECTION -A 2*6=12 marks
Q. No. | Short answer type question (approx. 200 -300 words) | Marks

Define simple harmonic motion. Establish the equation of motion of a
body oscillating in simple harmonic motion.

L | e ot ofy @ afvenfem w9 awer amd oy # S e 2

et i A1 wfd 1 gl s #70

What is damped oscillation? Derive a differential equation for damped

oscillator.

2| swfeag Ao 22 AqUTrad ad® & o0 U fasher THIH 2
T H
What are ultrasonic waves? Give two methods of their generation and
discuss briefly their application.

3. | feerEIA® T FAT g2 39 IO FIT & &l qilh Jdre’ T 396
FIMANT F A H g8 H w=i w 2
What is the differential equation of a plane progressive wave

A propagating in a fluid?

C | ol R wETd # wEThRa g aTel gHad Sraefier 9 # AaEw 2

THRLOT T 87

What are the nature and conditions of the Lissajous figures for 1:1 and
5. 1:2 frequencies?

1197 1.2 raferit ¥ fro frmsy gt A wEh dv of w8 2

What is interference? Explain the constructive and destructive
interference of two waves.

. 2
6. | TAweoT AT 2237 qHN F THATHF T Barorapr stasweor i
FTEAT T
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks

(a)What is the principle of superposition?

FLATAI FT Frgia T 82
(b)What are the limitations of the principle of superposition?

FLATLI Ziq i HH0 FAT 52 6
(c)What are some phenomena that can be observed using the principle
of superposition?

27

AT HgTd T IUART F2F v TSAT I <@l ST gl

(a)What is the relationship between the quality factor, bandwidth, and
sharpness of resonance?

8. | TUTATT FIH, g€ g i AqTe & dqlevrar & = FT HaG

2?

(b) Two signals are applied to the x and y inputs of an oscilloscope.




The x signal has a frequency of 100 Hz and the y signal has a
frequency of 200 Hz. What will be the shape of the Lissajous figure
displayed on the oscilloscope?

UH AEEHAERT & X A y A 9¢ & f¥a avne sa gl x o
#r smgir 100 Hz 8 =iwy e # srgfxr 200 Hz g1 e fieesT aw

yaia fom aFfa #1 s #== g

Define undamped oscillations and its characteristics, both kinematical
and dynamical. Derive the differential equation of undamped
oscillations using energy consideration.

AT IAT FAT BIA & ST Il AT ¥ TATHE
oA #1721 e 1 IUENT w e AT Il &
ATAHA THIHLIT =l F[edT A
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks
State and explain the principle of quantization of charge and
1. conservation of charge. 2
AT 9T o TRATINHT 7 sraer F HYeror  fHgid F1 9ary T a7=AT0)
What do you mean magnetic scalar potential and vector potential?
) Write expression for both potential. )
C | e et fawe o wfee Ava o T T auAEd g2 M1 AW & o
srfsrertn o)
Define following terms: (i) Dielectric constants (ii) Molecular
3 polarisability (iii) electrical susceptibility (iv) Electric polarization.
C | Mo aeat w qReTud (1) TeEeE RaiE (1i) STt )
AT (1i1) FId HAGAAAT (iv) FT FATHITI
Define Ampere’s circuital Law and Faraday’s law of electromagnetic
A induction.
' T & qay e & T % e e I & A & gt 2
T
. Prove that curl of an electrostatic field is zero.
| g Ao B Redera o #7172 2 2
What is displacement current?
6 | R amT T R 2
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
What is electric dipole and dipole moment? Calculate the potential and
field strength at a point due to an electric dipole.
7. | R R i e At e 2 Pt e e ¥ o Bl g 0w ®
EEEEIEEERIREIRLCICE
What is Biot-Savart law? Derive an expression for the magnetic field
due to an infinitely long straight current carrying conductor at a point
8. situated at some distance from the wire.
I FI9 F7 82 a1 ¥ T T I *oq U {65 o2 oFq & #y
STTATET AT o 0T AT & & [T Uah AR ITH Hi 6
State Maxwell’s equations in integral and differential forms, explaining
o the various symbol involved. What is their physical significance?
C | zad ofaer fRAfye wfiwt f sme wwa gu o fwwad & g A 5

THTHAT 3T TqHA &1 H qATC| TART AITAF Agd FAT
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks
1 What do you mean by Universal gates? 5
C | e e ® e €
5 What is rectification? 5
' fegeavor Tt 27
3 Draw the circuit diagram of a CMOS Switch and explain its working.
' fdr CMOS Raa &1 uRuer o Wi dem S9aT ard aasmsy | 2
Draw circuit of a full Wave rectifier and find expression for ripple
4 factor of this rectifier.
T | T gl dR fevedRe @1 uRuYr WitR den 9 fivedred & Rud IUIie & 2
foIg &t T HIfST |
5 Show that ‘NOR’ and ‘NAND’ gates are Universal gate.
' Rrg PIRVTT fF NorR’ @R NAND® TIe HAHIAG e € | 2
What are intrinsic and extrinsic semiconductors?
6. | fror gor arey srfETeE @ B 27 2
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
Draw the circuit diagram of D.C. amplifier. Discuss its operation, when
such amplifiers are used?
T | Q0. varde &1 oRuy R G | sa@ 1l R AHIISY | THR B yae
&9 TN 5 oI 27 6
Convert (255); to octal, binary, hexa-decimal and BCD codes.
8. (255)1, DT e, JTSNI, SRA—SRIF T2 SRS Pre § ®UART PITT | 6
Write the truth table for circuit given in Fig, below consisting of NOR
gates and identify the logic operation (OR, AND, NOT), Which this
circuit is performing.
fora # g 77 NoR e g uRuY @1 FEE ARl forlRay ok 59 uRuer gRr 6
9 T T AIHATSAT (OR, AND, NOT) I ARG HIFTY |

-

- Q
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks
What is Heisenberg’s Uncertainty Principle?
L | greomet @1 ol =ddr @1 Rigra @& v 2
Sketch nucleon binding energy per particle vs mass number curve.
2. | TifR & forg ufa gfaerame due Ioft IR g d@n @ 2
ATveT TTH FIfTT |
3 Briefly explain L-S coupling
| LS T @ fera ame ST | 2
Explain the importance of Vector Atom Model.
4. | URET] & JaeR HiS BT e AHINE | )
. Name the various elementary Particles
| amid oo & A faRad | 2
Write Semi-empirical mass formula. Explain its various terms.
6. | TEHATIURN SOAM GF & falRay | s9a A= usl & ,
YT PN |
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
, Derive the time-dilation formula of Special theory of relativity.
- | arufereRdT G @& dTdl gfg I Bl Gl DI | 5
Discuss Einstein’s mass-energy equivalence, ( E =mc®.)
8. |MEH & FIEM—%Holl FAgedd! (E = mc?d) @I 9= 5
DI |
Describe Stern-Gerlach experiment in Atomic Physics. Discuss the
importance of this expleriment.
0. | TRE] MR ¥ TeHA—ARATE B FAT BT A AR 3 °
TN T Hecd FHLY |
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OPTICS
Section - A
g — I

(Long Answer Questions)

@ ST v |)

Note: Attempt all Questions. Each question should be answered in 800 to 1000

re:

Words.
|1 g A & I% 800 ¥ 1000 wreai H ford |
Maximum Marks: 18
3TerHaA 3fd: 18
Discuss Huygen’s theory of double refraction in uniaxial.
UHh e fohved d fgergdd & g9 & Rigrd &1 fadaqr HIfsiv |

Describe the construction and working of Nicol prism and show how it

can be used as analyser and polarizer?
Aot 5| &1 991ge Ud & fafdy &1 goi| wifve dor fewrse & 39
gddh I fIeeiyors & wU H HF TANT H?

(@) The critical angle of light in certain substance is 45°. What will be

the polarizing angle?
frefl uared # garer @ foy wifvad BT 45° €| SHBT AT BHIvT
FIT BNIT?
(b)  What do you understand by double refraction?
fgergad @ 87




Section - B
yrs — ¢
(Short Answer Questions)
(g SWA ¥ )

Note: Attempt all Questions. Answer should be given in 200 to 300 Words.
die; 9 g A & IR 2009 300 wreat # ford |

Maximum Marks: 12

TerpaH 3fd: 12
4, (@  What is diffraction of light?
THT BT fdac a= 2?
(b)  Distinguish between Fresnel and fraunhofer classes of diffraction.

Th-el UG WHIFeIhy Sl & fagd+l § 3R W $HIfoTu |

5. Explain the principle of working of Fabry-Perot interferometer. Obtain an

expression for the intensity distribution in the transmitted light.

DHI-RT AR BT BRIV &1 Riga aosmsd | Safics
gl T I gl faaRor &1 asie Hanifely |

6. Explain the Rayleigh’s criterion of resolution. Find an expression of

resolving power of telescope.

el B fAWET oA Pl AHSISU| Uh qRQYl Bl fdWed &H|dr el goid

PITY |

7. (@) Wavelength of light used in an optical instrument are A1 = 4000A°

and A2 = 5000A°. What is the ratio of their respective resolving
power?
Uh Ul TbId I H Ygad Ul T bl aRieed Al = 4000A° 3R
A2 =5000A° § T I9@ HA T fa¥GT &Har T urd T BITT?

(b)  Explain fraunhofer’s diffraction due to single slit.

Udh Udhdl Rele gRT BB fdady &9 UTd gidr &, 9SSy |
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Section - A

g — I

(Long Answer Questions)

@ ST v |)

Note: Attempt all Questions. Each question should be answered in 800 to 1000

re:

Words.
| ¥ Al @ SR 800 ¥ 1000 vl H ford |

Maximum Marks: 18

3TerHaA 3fd: 18

Write concept of internal energy of a system. Deduce the first law of
thermodynamics and give its Physical significance.
Uh B D ARG Holl I IGIROT DI AHSRY | ST Tfad! &
v fH &1 fRTE BIRTT Torr gaa@T Hifds A8 9agy |
What are four Maxwell’s thermodynamic relations? Deduce them from
first Principle.
FRIdd & IR SHNEGd T =T 8ld 8¢ SO Y2H Rigrd 9
ferTfa IRy |

State Clausius and Kelvin statements of second law of thermodynamics.

Show that both are equivalent to each other.
fgia Swrfe 99 & FReT 9o dfedd oAl & fofeag |

fe@rsy & M U R & g B © |




Section - B
yrs — ¢
(Short Answer Questions)
(g SWA ¥ )
Note: Attempt all Questions. Answer should be given in 200 to 300 Words.
de: W U A @ SR 200 9 300 wrear # fored |
Maximum Marks: 12
TerpaH 3fd: 12
4, State and prove Carnot’s theorem.
ST Y fRay vd S9 Rig HIfSe |
5. Establish the concept of entropy and disorder.
Tl TG TR B TR AT B |
6. Discuss Planck’s distribution law for black body radiation.
FwT fivs fafdeer & oy wiie faarer s @1 faaae i |
7. Find Stefan-Boltzmann’s Law thermodynamically.
SHNTIDT &I AT § LhiA—dlecor ™ 99 &I UTed DIy |
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D PIS P el : Jferped &id : 30
Course Code : Course Title : Quantum | Maximum Marks : 30
DCEPHS-108 Mechanics &
Spectroscopy
Section - A
Yusg —

(Long Answer Questions)

@ ST v |)

Note: Attempt all Questions. Each question should be answered in 800 to 1000

re:

Words.
| ¥ Al @ SR 800 ¥ 1000 vl H ford |

Maximum Marks: 18

3TerHaA 3fd: 18

What are postulates of wave mechanics. Give physical significance of
wave function. Derive Schrodinger wave equation.
T s @ R&eu Far 87 TR Wod &1 Wifde Agd qarsd |
MFETR AHHERT HT T DI |
Solve quantum mechanically the problem of a particle in finite sequence
potential well. Draw diagrams showing the amplitude wave and
probability density for the same.
ARed TR 0¥a $u ed &1 F@ved AaHad gRT 8 I dell
B UTAAedT SR S TR fawmd gd R a1y |
Setup Schrodinger equation for deuteron and solve it.

SIgH @ ford oifesk aHfiaxer foiRed @ 39 8 DI |




Section - B
yrs — ¢
(Short Answer Questions)
(g SWA ¥ )
Note: Attempt all Questions. Answer should be given in 200 to 300 Words.
de; 9 g A & IR 2009 300 wrear # ford |
Maximum Marks: 12
TerpaH 3fd: 12
4, Find kinetic energy of a proton whose de-broglie wave length is 1 fm.
Th UIgH &I TS SHoll Fawiford [gdr S—aretl a1 qed 1fm 7|
S. State and prove Eherntest’s theorem.
BT YA qarsy T g ST |
6.  Provethat [0%,0,] =0
fig @I [0%,0,] =0
7. State and prove Ehrenfest theorem.

ETmee Ty foRay dor g S|
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Section — A
Yusg — I

(Long Answer Questions)

@ ST v |)

Note: Attempt all Questions. Each question should be answered in 800 to 1000

Words.

e i g A & SR 800 ¥ 1000 weal F ford |

Maximum Marks: 18
Ifrhad idk: 18

1. Discuss the Einstein’s theory of specific heat capacity of solids.
ol @f faft T SWERAar & rs=Aersd Mg & fadaeT iy |
2. Obtain the dispersion relation in the case of a monatomic linear lattice.
T b IR W STt & ol fA&qor Feee] o1 BiIfory |

3. Explain Bragg’s law for x-ray diffraction in crystals.

fohecol o Tag—foeor fagds & s g & = o |

Section-B
g — §

(Short Answer Questions)

(g S U )

Note: Attempt all Questions. Answer should be given in 200 to 300 Words.
e @l v A & IR 200 9 300 wreat # ford |

Maximum Marks: 12

JFfIrpad 3fdh: 12




Explain the term ‘Crystal Lattice’ as applied to crystals.
el H IUANT fohved STeld Ug &1 ARAT DI |

What is reciprocal Lattice? Show that the reciprocal Lattice of a f.c.c.

Lattice is a a b.c.c. Lattice.

GhH Sl T 27 G2y fh Uh Uh. Al Wl Scid bl GahH Sileldh
UH 4. WL L SIew BT ©

What are Miller indices? Draw the planes (111), (110) and (010) for a
unit cube.

AeR awied w1 8d &7 [l Tdie v & ford (111), (110) iR (010)
et Hifer |

Explain the different types of Spectroscopy.

WaRPI & I~ TR &7 Iaram o |




