SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021
ASSIGNMENT QUESTION PAPER

UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

Session: 2025-26 Max. Marks: 30

Program Name: B.Sc. (Physics)

Course Code: UGPHS-101IN

‘ Course Name: Vector, Mechanics and General Physics

SECTION -A

2*6=12 marks

Q. No.

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

Marks

Define the dot product and cross product of two vectors with examples.
el derell & Sie IUTeThel 3R I IUTAhel I 3cTeX0T Al
IR <

What do you mean by the work-energy theorem?

FRI-FaiT TAT F 3T FIT HSTT &

Explain the radius of gyration and its physical significance.

gRereror i BT 3R 359+ Hifas Agca F Tase HY |

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

&HT T TUROT FAT§? PlegldRue e 3R HIaRTe ool &t
AT

Define rotatory motion and translatory motion with an example.

q\Uﬁ'?’Tﬁf}ﬁTHﬂoalalcﬂ$ 1T T Teh 3ETE0T Afed IRATNT |

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

I gt 3raeieh [ehs o 3T e 1 3mell g STt et &t

TFATS FIT g9l
SECTION -B

6*3=18 marks

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

Marks

If Tis the position vector expressed as
Tr=Xi+yj+zk
Calculate (i) grad 7 (ii) divF (iii) curl 7 Ife 7 Eufa aFeT v s
YR TR foharr STTaT &
?:xi+y]+zR
a1 AT aoreT +L- (i) grad T (i) divE (i) curl

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

oM HAT & FIGTOT T TAIH FAT § TUT el HTEOT F2uT oy
AT & oI FeE T Y|

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

TXel 3T el g A 3ere}or dfgd aRenva w1 ey
hITSTT foh YT Tl T shel YL BIAT B |
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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.

TS 3Tael AT I IRHATNA HY| Tl et A A aloled T T
fRdT T3 &Fr a1fa 1 FeretoT FTUTT Y |

What is damped oscillation? Derive a differential equation for damped
oscillator.

aATTed Glcled a1 &2 3dHAeed alcleh & o Ueh 3aehdl
THIRIOT G eed |

What are ultrasonic waves? Give two methods of their generation and
discuss briefly their application.

fecr@lfae aiET FAT &2 3% 3cUesd Fla P &l ddh §asv IR
3Tch 3IAIEN & IR H FET A T A

What is the differential equation of a plane progressive wave
propagating in a fluid?

RO o Uery & yaiRa g arell IHdS Jarfaiier adeT &1
e gHetor a7 §7

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

1:1 3R 1:2 3mgferat & forw forare] amepfaal & yepfa 3k eord &/ &2

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

STARIOT &F T §2 Y a@ & Welteres 3T faameery eafaeor $r
STEAT |

SECTION -B

6*3=18 marks

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

Marks

(a)What is the principle of superposition?

EIRIYUT 1 fAcUTd T 82

(b)What are the limitations of the principle of superposition?
FEIRIoT By ST d#AT F=ar §2

(c)What are some phenomena that can be observed using the principle
of superposition?

HEIRIIT TAGYUTd T 39T Hleh Tohel TCAINN HI S@r ST
GohdT &2

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




OIS SR, 85 a8y IR e dr Mevrar & S F
(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?

T ARCHAERT & x AR y g9 W & f@aaId o@me I §1 x
f@aefer &1 3MgRy 100 Hz § 3R y f@eaAer &1 3mgir 200 Hz Bl
HECHAERIT I e foTe] 3Tehid &1 3R F21 gram?

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

3TIFT Slelel AT Bid & 3R 3oTehr a1faer 3R IIcaTcas
YT a1 2 31 [T T 3UAET Flah 3UAFT Glolall &
3aehel FHIRIOT &1 egcafd Y|
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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
conservation of charge.

Lo | smaer & oR@Emofeor 3R 3maer & E@3eTor & [Rewid @ gdv 3R 2
THST|

What do you mean magnetic scalar potential and vector potential?
Write expression for both potential.

2. | gedhrg wfeer fRsrg 3R afeer fera & g F4r @Eerd €2 @ 2
g & o g o)

Define following terms: (i) Dielectric constants (ii) Molecular
polarisability (iii) electrical susceptibility (iv) Electric polarization.

3 | Pafaf@a eeal @ ofenfia &% (i) Widega R (i) 3moriew )
SATRTOT (iii) degd HdeAMedT (iv) degd et

Define Ampere’s circuital Law and Faraday’s law of electromagnetic

induction.

4 | wrder & ity e 3R e & faegd gredr Wt & aw 2
Hr IRATT |
Prove that curl of an electrostatic field is zero.

> | ey HfSv fF feRdeyd 87 & 5 7 o B ?

What is displacement current?

6 | fyvurgs arT F4T §2 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. 6
" | fega afaye 3R afaya smeet @ &2 R e afays &
SROT fhdll g W faera 3R & Afed T 30T AT
What is Biot-Savart law? Derive an expression for the magnetic field
due to an infinitely long straight current carrying conductor at a point
situated at some distance from the wire.
8. | Srilc-grad fAwH a1 §? dR 4 $% gl W BUd & f6g W 3l
o Y YRTETE! TTelsh & HROT ool &F & v Tk 3iffcafadd 6

gred &Y

State Maxwell’s equations in integral and differential forms, explaining
the various symbol involved. What is their physical significance?

9. saet anfer faffies scheant 1 sarear #xa g dAFwad & wfeol 6
A ATl 3R Hahel T H FdATC| SAHT Hifdw FAgea FaT ¢




SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021
ASSIGNMENT QUESTION PAPER

UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

Session: 2025-26 Max. Marks: 30

Program Name: B.Sc. (Physics)

Course Code: UGPHS-104N

‘ Course Name: Analog and Digital Electronics

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
' faeavor a1 2°?
3 Draw the circuit diagram of a CMOS Switch and explain its working.
' fedr CMOS Raar &1 uRuer o Wi dom S9aT drd a9y | 2
Draw circuit of a full Wave rectifier and find expression for ripple
4 factor of this rectifier.
L | e ol @R iR &1 uRue iR don 39 ReaRe & Rudl 1ois & 2
oY &t T HIfoT |
5 Show that ‘NOR’ and ‘NAND’ gates are Universal gate.
' Rrg PIRVTT fF NOrR’ @R ‘NAND® TIe HdHIAG T € | 2
What are intrinsic and extrinsic semiconductors?
6. | frer gorr arey srfETeE @ BN 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. yarde &1 uRue s iR | @ Bri AR GHIISY | YR B e
&q FANT 5 oI 27 6
Convert (255); to octal, binary, hexa-decimal and BCD codes.
8. (255)1, DT JATdee, dTSNI, SRA—SRIFA T2 SRIS] 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.
fera # g 77 NoR e g uRu @1 wEE ARl forlRay ok 59 uRuer gRr 6
9 JUIId T AIHAIT (OR, AND, NOT) I ARG BT |

-

- 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 | grgoat @1 o Reddr &1 I @ 87 ?
Sketch nucleon binding energy per particle vs mass number curve.
2. | T & forg Ul |Yfdera™ dud ol 3R M GAT © 2
ATveT UTH JIfTY |
3 Briefly explain L-S coupling
| LS T @ Nfera ame ST | 2
Explain the importance of Vector Atom Model.
4. | URET] & JaeR HiS BT e AHIN | )
. Name the various elementary Particles
| amid oo & A faRad | 2
Write Semi-empirical mass formula. Explain its various terms.
6. | AU S g3 &I faRaw | swa fafr=t usi &1 ,
TE 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 @ Tdl gig T B goaT DI | 5
Discuss Einstein’s mass-energy equivalence, ( E =mc®.)
g |MEH & FIHM—%Holl Fageddl (E = mc?d) @I fdaad 5
DI |
Describe Stern-Gerlach experiment in Atomic Physics. Discuss the
importance of this expleriment.
9. | TRAM] I H WA—RAP & YANT BT qUF PIfoY | 5 °
TINT &I A ASTSY |
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SECTION -A

2*6=12 marks

Q. No. Short answer type question (approx. 200 -300 words) Marks

What do you understand by double refraction?

L | Romad @ 87 2
The critical angle of light in certain substance is 45°. What will be the
polarizing angle?

2| fefy yarel § yerer & forg wifae T 45° {1 SHHT auT BT 2
FIT BRI?
What is diffraction of light?

| yarer @1 Rad @ &2 i
Distinguish between Fresnel and fraunhofer classes of diffraction.

| et vd meEmR S0 @ fadat F er W R 2

5 Explain the Rayleigh’s criterion of resolution.
el @ fa¥ed e &I §Hssy | 2
Explain fraunhofer’s diffraction due to single slit.

| up yad Refe gRT BFRIBY fadT 9 U €T 2, sy | ’

SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks
Discuss Huygen’s theory of double refraction in uniaxial.

|t sl foed ¥ feoudd @ g9 @ fRigra &l fademT S | °
Describe the construction and working of Nicol prism and show how it
can be used as analyser and polarizer?

8 | fyopter o Y siae U9 B R @7 avi FIRTT qer Ry
S gad g fIgelvurs & w5 H D AN HII? ®
Explain the principle of working of Fabry-Perot interferometer. Obtain
an expression for the intensity distribution in the transmitted light. A

0.

BEI—URT FFTHRIHER BT BRIV b Rigd THssy | orafcs

UhTI bl dlgd] IR &1 ol FhIfery |
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SECTION -A 2*6=12 marks
Q. No. | Short answer type question (approx. 200 -300 words) | Marks
1 Write concept of internal energy of a system. )
© | e Frera @Y TAR® il Bl AR BT FHITSU |
Deduce the first law of thermodynamics and give its Physical
significance.
2. | S @ & UH W &1 e P den g9 Hifde "d'd 2
ERIEIN
What are four Maxwell’s thermodynamic relations?
3. | gddl B IRl SHNTID THT RIT Bl 27 2
State Clausius and Kelvin statements of second law of
4. thermodynamics. )
fgda SHMfAeR M & FeIRITT 9l dfeds BT & fTRay |
Establish the concept of entropy.
5 | gl &) SR T BT | 2
Deduce the first law of thermodynamics.
6. | ST RS & e R &1 A STy 2
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
; Discuss Planck’s distribution law for black body radiation. 6
| w1 s fAfdRor & oY wids faaRoT 9 @ fda=ET Ifog |
Find Stefan-Boltzmann’s Law thermodynamically.
8 | SwmRie @ weEdr ¥ RwH-diecom R B ura AR | 0
State and prove Carnot’s theorem.
% | ot wig faRay v S Rig AR °
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks
1 What are postulates of wave mechanics. )
C | O e @ aReeuHr @ 87
Derive Schrodinger wave equation.
2 SR AT FHSIOT e~ D | 2
Find kinetic energy of a proton whose de-broglie wave length is 1 fm.
2
3 | o digr @ TRt Soit e Raer S—arel o 2w 1fm 2|
Solve quantum mechanically the problem of a particle in finite
4, sequence potential well. 2
fa9d o U &I garoed FREd @ieR JaHed gR gd il
. What is de Broglie of wavelength?
L | O 9 BT S ARTell T 2 2
Give physical significance of wave function.
6. | O B @ Hifdd wEd qaqrgy | 2
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
State and prove Ehernfest’s theorem.
6
T | geidve wiR qdTed G Rig AIRE |
State and prove Ehrenfest theorem.
6
8 | sréTve Wi ey e Rig RA
Setup Schrodinger equation for deuteron and solve it.
9. |SIEM & ol AfETR AHIBRYT foIRey T 59 &1 DI |
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks
1 What is reciprocal Lattice? )
| o TS 9T 87
Explain the term ‘Crystal Lattice’ as applied to crystals.
2. | forveall # ST foved STaid US & ARST HIFTY | 2
Explain Bragg’s law for x-ray diffraction in crystals.
2
| freed ¥ vaa—fawor RadT @ s P @ amer SIRe |
Define the Einstein’s theory of specific heat capacity of solids.
A ot 9 faftre SEERAT @ esACST RigT @ aRRg iR | 2
Obtain the dispersion relation in the case of a monatomic linear lattice.
2
> | R ve e YR SiTes & Rt fREer sy e g |
What is the basic principle of XRD?
6. _ 2
TIHSTRE! BT At R @@ 22
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
Explain the different types of Spectroscopy. 6
7.
IRl & A= IR & e o |
Discuss the Einstein’s theory of specific heat capacity of solids.
6
8 | ol @ faftre wwmERar & AMg~AcTsd RIgrd &I fad==T I |
What are Miller indices? Draw the planes (111), (110) and (010) for a
unit cube. 6
0.

fAeR gadie @1 B 8° &l tehie g @ ford (111), (110) iR
(010) Tl HiferR |




