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g (FTd®) BRI ST 93 2022—23

Course Code: UGPHS-101 | (Course Title) Vector, Mechanics and General | Maximum Marks : 30

HIY BIS : UGPHS-101 | Physics JfrHdH 3Fdh : 30
I WNE - Afee, i IR wH= bifae
Section — ‘A’
s — I’
Long Answer Questions
e SR g3

Note:

e :

Note:

e :

Attempt all Questions. Each question should be answered in 800 to 1000 words.
Il Ul @ IR 800 W 1000 !l H ford |

Maximum Marks : 18

Ifpay 3ih : 18

State Kepler’s law of planetary motion. Using these laws show that if the force between the planet
and the sun is inversely proportional to the square of the distance between them, then the planet will
move in an elliptical path.

T8l @1 T & fou duer & @l & faRag | 59 Fdl &1 b axe qwigy &
IS T IR GI & d1F T ATl 9 9D 9 B 4 B a B FiAAsrgardn 8
ar I <rEqdr uRuer § I B |

What are angular momentum and torque? Prove that the rate of change of angular momentum of a
Particle is equal to the torque applied on it.

DIV [T AT ATl a1 8l 87 Rig DINT b Al oo & Diofig dawr @
RaTH & R I W AR M0l & SRR Bl = |

What is moment of inertia? Comment on ‘moment of inertia plays the same role in rotatory motion,
as is played by mass in translatory motion’. Discuss the importance of axis of rotation in the
calculation of moment of inertia on the basis of the theorems of Parallel and Perpendicular axes.

SISl gUl T §° gUiF AT H, Siedl guiF @ 98l qAdT § Sl IR T |
defd @1 2/ 39 W fCwth HIfSR | STsar goiF &l AT H, guiel & Hs Bl
fqdeT, THiaRIer Ud @drel T @ MR TR difoTd |

Section — ‘B’
w — lanl
Short Answer Questions
SEESENUES

Attempt all Questions. Each question should be answered in 200 to 300 words.

T g9l B IR 200 W 300 el H fordd |

Maximum Marks : 12

JfThdT 3fh : 12

Find the angle between force F = (3{ + 4f — 5k) unit and displacement d = (5% + 4 + 3k) unit.
Also find the projection of F on d.

g F = (3i+4f —5k) 7 fAIUT d = (5 +4j + 3k) & &I BT BT A B | F B
d T Y&rq A ST B |




An insect trapped in a circular groove of radius 14 cm moves along the groove steadily and
completes 10 revolutions in 200 s.

@) What is the angular speed and the linear speed of the motion.

(b) Is the acceleration vector a constant vector? What is its magnitude?

B HreT Th garg @i # e B 14 cm 8, B9 M1 2| 98 Wi B ST
ReR aTel W Il 8 IR 200 AhsS H 10 Tdh T oIl © |

(@) DI B BT ard T Rgd aTet fha=i AP

(b) oI @RI AT Th 3R AfRRY & | s uRomH fhd=m srm?

State Stoke’s law for viscous force. Mention its limitations and define terminal velocity.

M 9 B [0 Wb & A BT Ioold PHINY | g1 A8 BT afdta SifTg gerr
Jffedyq T BT IRITRT BHIFOTY |

What are conservative and non conservative forces? Give one example for each.

IRIETT qAT SRIRIAIT d1 T 87 YD b Uh—Uh IQTEXUT QITOTU?
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g (FTd®) BRI ST 93 2022—23

Course Code: UGPHS-102 | (Course Title) Oscillation, Waves and Electrical | Maximum Marks : 30

BT BI€ : UGPHS-102 | Circuits BT P : 30
DIF YD HUA, AT AR fIeeig qikuer
Section — ‘A’
qUg — ‘oF
Long Answer Questions
&Y I ueA

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

e : 9 uvHl & SN 800 W 1000 Tt H ford |

Maximum Marks : 18

Irfhay 3ih : 18

@ On an average a human heart is found to beat 80 times in a minute. Calculate its frequency
and
period.

Phls A gd Udh e # 3fd= 80 IR &Sh- HRdl Ul odl © | Sl
MR T MBI URBITT DY |

(b) A body oscillates with SHM according to equation (in SI) units).
x = 5cos(2nt + /4)
At t = 2.5s, calculate the,
@) Displacement
(b) Speed
(©) Acceleration of the body

o3 fie F=faRed TiaRor & SR WRel srad T F Qred HRa 2,
x = (50 m)cos [(271%) t+ %]

Att=25s W, fUs &T

()  fo=ermue

(b) T

() TR URGIId PIfoTU

What is meant by Sharpness of resonance and quality factor in series resonant LCR circuit? How
Sharpness of resonance is related with quality factor of the circuit?

S0l ATl LCR URUY & (gArG &I Aleordr qar I[orar [l | 1 dedd 87
URyUT B TG DI ATE0Tar oI I[OrdT UM (b YbR 3MUd H Fied 27?

A wave travelling along a string is described by, y(x, t) = 0.005 sin (80.0x — 3.ot) in which the
numerical constant are in S.I units (0.005m, 80.0 rad m™, and 3.0 rad s™). Calculate

@) the amplitude

(b) the wavelength

(c) the period and the frequency of the wave

Also calculate the displacement y of the wave at a distance x = 30.0 cm and time t = 20 s?

P SR @ 3T AT ARl TR &1 fdaRor 39 YR AT 1T 8, y(x, t) = 0.005 sin
(80.0x — 3.0t) TBI 3Mifhds ReR(H S| AFADBGI H§ & (0.005m, 80.0 rad m™, and 3.0 rad s2).
/IR Bl

@ 3IrEH

(b) T <A

(c) 3MMEdidldl Ud ATgia qRefeld Ity |

T x=30.0cm TAT FHY t=20s TR TG BT favend y 1 gRepford oI |




Section — ‘B’
g — §
Short Answer Questions

Y SN U

Note: Attempt all Questions. Each question should be answered in 200 to 300 words.

e :

T Ul @ SR 200 W 300 veal H ford |
Maximum Marks : 12
3TeHaH 3fd : 12
What do you mean by Plane Progressive harmonic wave?

TATA TUT ORI 3 3T AT FHSI 27

Derive an expression for the time period of damped oscillation in terms of the parameters of the
differential equations.

JHIST TIeHl & JMAddId & ol JAdhed FHIGRY & Tl & UGl H [P Fold
fAraTferd |

@ State Norton’s theorem.
AT & UHA Bl Fdd BT |

(b) Define Lissajous figures and explain its uses.

forATS] MRl dT IRATNT SN T 3HS ATUANT I |

(@  When does an electric short circuit occur?
forefl faga aRuer # orgues @9 grar 87

(b)  What is the function of an earth wire? Why is it necessary to earth metallic applicances?
YEUD TR BT 9T DRI 27 G & MRV drel g A= Bl fEUfbd DRl
T MaegHh 27
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Course Code: UGPHS-103 | (Course Title) Electromagnetism Maximum Marks : 30
DI BIS 1 UGPHS-103 | B e : fggd graehed 3ffehaH 37 : 30
Section — ‘A’
ug —
Long Answer Questions
<E SR 9T
Note: Attempt all Questions. Each question should be answered in 800 to 1000 words.
e : af geHl & STR 800 X 1000 TTE H ford |
Maximum Marks : 18
SNfehaH b : 18
1. Write down Maxwell’s electromagnetic field equation. Give the physical significance of each
equation. Discuss the concept of displacement current.
ARIdd @ fAgd—oraard & FHeRol & fIRay | gde dHieRer &1 Aifde s
THEMSY | fIRRITUT 9RT @) STIRUT & ARAT HRY |
2. State and Prove Poyting theorem in an electro-magnetic field.
Ue Red—gRa &5 3§ @RIV TRy $T Seerd HRY TaH Rig I |
3. Obtain Amper’s law in its differential form, Explain how this law is modified to make it consistent
with equation of continuity.
THRR & 99 T 39@ adhe wU H YT HIfoY | Iy (6 6 uer 39 |
®I Flacd THHOT § T 9 g aRafda fear = 2 |
Section - ‘B’
g —
Short Answer Questions
Y SR g
Note: Attempt all Questions. Each question should be answered in 200 to 300 words.
e : G el & STR 200 W 300 eai H fored |
Maximum Marks : 12
DT 3D : 12
4, State and explain Faraday’s laws of electromagnetic induction.
FEHII R & HIS B AT BT forgax e HIY |
5. @ State Biot — Savart Law.
T A & H BT B Y |
(b) A circular loop of wire 10cm in diameter carries a current of 100 Ampere. Calculate the
energy density at the centre of the loop.
AR BT U gaTbR U /et g 10 WAL 8, 100 TRIRR €RT g8+ HRal © |
U & D UR Holl gcd Bl ITUET B |
6. If the electric field is given by E=8%+ 4y + 32, calculate the electric flux through surface of area
200 units lying in the x-y Plane.
afe fAgd & E = 8% + 49 + 32, §NT USRI &, Al x-y AAdA ¥ 200 3PS &ABd &
el gRT fagd Yarg &1 T BIfSY |
7. Derive the differential form of Gauss law.

T 999 6T 31ddhel BT YT dIfoTy | 5
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Course Code: UGPHS-104 | (Course Title) Analog and Digital Electronics Maximum Marks : 30
BT BIS : UGPHS-104 | Mde .  waram 3R ffored | sfdeda siw : 30
ESESIRERS!
Section — ‘A’
Hug — I
Long Answer Questions
<E SR 9T

Note:

e :

Note:

e :

Attempt all Questions. Each question should be answered in 800 to 1000 words.
Tl Ul & IR 800 X 1000 Tl H ford |
Maximum Marks : 18

IfTHaT Ifh : 18

What do you mean by Universal gates? Show that ‘NOR’ and ‘NAND’ gates are Universal gate.
[llustrate your answer with examples.

AHIS Te R BR 87 g PIY 6 “NOR® 3R “NAND e |reMIfA® e & |
30 TR BT IaTERV A g B |

What is rectification? Draw circuit of a full Wave rectifier and find expression for ripple factor of
this rectifier.

feeaxe &1 2?7 tah gof R RedRa &1 aRuy Eiftd den 59 ieare & Rud
oI & forg sdore U S |

What is a CMOS? Draw the circuit diagram of a CMOS Switch and explain its working.
CMOS &7 BraT 27 fdl cMos Raar &1 uRuer i Wit don ST o J9sey |

Section — ‘B’
grg —
Short Answer Questions
Y SR U
Attempt all Questions. Each question should be answered in 200 to 300 words.
| Ul © IR 200 H 300 &l H [ |

Maximum Marks : 12

IFfhay 3fdh : 12

Draw the circuit diagram of D.C. amplifier. Discuss its operation, when such amplifiers are used?

S gaded b1 uRu R Wifuu | sl dRI A IHssT| UBR b Uddd be
g Ry ora 27

Convert (255);0 to octal, binary, hexa-decimal and BCD codes.

(255),0 T 3ifdeel, dTg-RI, TRIT—SRIAA TAT dRIS! Bl H [/UIRT DHINY |

What are intrinsic and extrinsic semiconductors?
ST derm a8y srfares @I B 27

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.
7 H Iy TU NOR 7Ie Jaa uRuy &1 HEH ARl foRgy iR 59 uRuer gRr

U e AihAT3ll (OR, AND, NOT) @I IIfHHEiRa @Iy |
A

g Q
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fasm (Frae) siea At 99 202223

Y PIS : o MNP : e 3w : 30
Course Code : DCEPHS-105 | Course Title : OPTICS Maximum Marks : 30

Section — A
yis — 3
(Long Answer Questions)
(&ref ST )
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
dre: ft yeel & IR 800 W 1000 vl # ford |
Maximum Marks: 18
3TerpaH 3fd: 18
1. Discuss Huygen’s theory of double refraction in uniaxial.
TH e foed # fgemad & eie & Rigrd &1 fadam g |
2. Describe the construction and working of Nicol prism and show how it can be used as
analyser and polarizer?
R fUsH & q9ae ud ol A &1 goiq oifse den ey & 59 gas d
Yo & ST H HA YART B2
3. (@)  The critical angle of light in certain substance is 45°. What will be the
polarizing angle?
frefl uerel # ey & forg wifvad ot 45° € | BT AT BT RIT BT
(b)  What do you understand by double refraction?
fgergad= a1 87

Section-B
grg — ¢
(Short Answer Questions)
(g SR 5¥9)
Note: Attempt all Questions. Answer should be given in 200 to 300 Words.

e @ g & SR 200 9 300 vreal F ford |
7



Maximum Marks: 12
JfTHaH idh: 12
(@ What is diffraction of light?
THTY BT faads @@ 87?
(b) Distinguish between Fresnel and fraunhofer classes of diffraction.
WA Ud WIFEIHR S0 & fJac=l H 3R T By |
Explain the principle of working of Fabry-Perot interferometer. Obtain an expression
for the intensity distribution in the transmitted light.
HE—URT AT BT BRIV BT RIgra FHegy | SFAfcs UHbrer &I digar
faRoT BT TSTh ebIfery |
Explain the Rayleigh’s criterion of resolution. Find an expression of resolving power
of telescope.
el Bl fque v @l HSSY | U qREY! Bl faua &rwdr o1 quie BIfoTy |
(@) Wavelength of light used in an optical instrument are A1 = 4000A° and A2 =
5000A°. What is the ratio of their respective resolving power?
TP YPGB I3 H YYad Tbrel &I airaed Al = 4000A° 3R A2 = 5000A°
g T S HAT: fINET e BT STUTa a1 BITY

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

T Udhdl Relc gRT BIFeIwY fAddy &4 Ui 8dT 8, J9sisy |
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fasm (Frae) siea At 99 202223

Y PIS : o MNP : JiferpaH 3w : 30
Course Code : DCEPHS-106 | Course Title : THERMAL | Maximum Marks : 30
PHYSICS
Section - A
g — 3

(Long Answer Questions)
(&rel ST )
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
dre: ft yeEl & IR 800 W 1000 vl # ford |
Maximum Marks: 18
3TerpaH 3fd: 18
1. Write concept of internal energy of a system. Deduce the first law of thermodynamics

and give its Physical significance.
Uh B B MRS Holl B AR Bl FHSNST | ST TfAd! & UIH 987 &1

T DITT dor s9@T Hifds d8@ 9arsy |
2. What are four Maxwell’s thermodynamic relations? Deduce them from first Principle.
Hede @ IRl IHRTOdG T 1 8 57 g9 U2 Rigra 9 Ffdd Sifg |

3. State Clausius and Kelvin statements of second law of thermodynamics. Show that

both are equivalent to each other.
fgia SerTfam oM @ FoResT @ @feds ®oAl &I falRay | fearsy & gt
TUh TN b Jod B B |

Section - B
yrg — ¢
(Short Answer Questions)
(g ST 7%9)
Note: Attempt all Questions. Answer should be given in 200 to 300 Words.
dre: @ft yeEl & IR 200 9 300 wrear H ford |

Maximum Marks: 12



State and prove Carnot’s theorem.

ST yHY ferfay vd 9 Rig #Ifsiy |

Establish the concept of entropy and disorder.

TRl TG TR B TR w1 BT |

Discuss Planck’s distribution law for black body radiation.

o fivs fafexor & forg wie faaver s &1 fagae i |

Find Stefan-Boltzmann’s Law thermodynamically.

SHNIDT & T8Il § Chid—dlecord ™ 99 & 9T BTy |

10

IfTrhad i 12



SR U Wiy eved Jad fawafdened, WrRe
fasm (Frae) siea At 99 202223

I IS oY AN Jrfehad 3 : 30
Course Code : DCEPHS-108 | Course Title : Quantum Maximum Marks : 30
Mechanics & Spectroscopy

Section — A
yis — 3
(Long Answer Questions)
(& TR T9A)
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
dre: ft yeEl & IR 800 W 1000 vl # ford |
Maximum Marks: 18
3TerpaH 3fd: 18
1. What are postulates of wave mechanics. Give physical significance of wave function.
Derive Schrodinger wave equation.
T e B IREUT T 87 IR BT bl Hifdd A8 Iagd | AfSoR FHIBRT
B A ST |

2. 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.

FRET TeR 0T HU UST T FaIUeH Haad §RT 8 DI T +cd JTIHdHdT

IR S @ e gy o a1y |

3. Setup Schrodinger equation for deuteron and solve it.
SIgH @ ford oifesR aHiaxer foiRed @ 39 g DI |

Section-B

yrg — ¢
(Short Answer Questions)
(g ST 7%9)
Note: Attempt all Questions. Answer should be given in 200 to 300 Words.
dre: ft yeEl & IR 200 9 300 TRt H ford |

11



Maximum Marks: 12
I ad idh: 12
Find kinetic energy of a proton whose de-broglie wave length is 1 fm.
TP WEH B Aol ol Fdiferd fogaT Si—arvell a1 <& 1fm T |
State and prove Eherntest’s theorem.
BT YA garsy AT Rig ST |
Prove that [62,0,] = 0
g @1fse [02,0,] =0
State and prove Ehrenfest theorem.

EThve Ty foRay o Rig IR |

12
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Y PIS : o MNP : JiferpaH 3w : 30
Course Code : DCEPHS-109 | Course Title : Solid State | Maximum Marks : 30

Physics & Advance
Electronics

Section — A
g — 3
(Long Answer Questions)

(& TR T9A)

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

e

Note:
e

T go & IR 8001 1000 vreai H forg |

Maximum Marks: 18

Discuss the Einstein’s theory of specific heat capacity of solids.

S o1 fafdre SR & sg~aers+ Rigrd & fAdar SIfsiu |

Ifrhad 3idk: 18

Obtain the dispersion relation in the case of a monatomic linear lattice.

el b URHAII[h W STt & ol fAaor Teee e~ BIfoly |
Explain Bragg’s law for x-ray diffraction in crystals.
freed # TaI—fovor fAada & o1 a9 a1 arar o |
Section - B
s — ¢
(Short Answer Questions)

(g ST 7%9)
Attempt all Questions. Answer should be given in 200 to 300 Words.
4T gl & 3”200 | 300 wreai H ford |

Maximum Marks: 12

Explain the term ‘Crystal Lattice’ as applied to crystals.
el H SUANT fohece STad Ug & AT DI |

13

IfHad dh: 12



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 57 quigd b Udh Uh. Al Al Sedd 1 gahd Siald Udh 41 9l
A STTerd BT 2 |

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

fAeR Edie &= B &7 fod teie 99 @ ford (111), (110) iR (010) T« EiferRy |
Explain the different types of Spectroscopy.

WaRPIY & faff= TR &1 TarRam o |

14



