
UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY 
SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021 

 

ASSIGNMENT QUESTION PAPER 
 

Session: 2025-26 Max. Marks:   30                                          

Program Name:                                 B.Sc. (Physics) 

Course Code: UGPHS-101N Course Name: Vector, Mechanics and General Physics 
 

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. 

दो वैक्टयों के डॉट  गुणनपर औय क्रॉस गुणनपर को उदाहयण सहहत 

ऩरयबाषषत कयें। 

2 

2. 
What do you mean by the work-energy theorem?  

कामय-ऊजाय प्रभेम से आऩ क्मा सभझते हैं 2 

3. 
Explain the radius of gyration and its physical significance. 

ऩरयभ्रभण की त्रिज्मा औय इसके बौततक भहत्व को स्ऩष्ट कयें। 

 

2 

4. 

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

covariant tensor. 

टेंसय की अवधायणा क्मा है? कॉन्ट्रावेरयएॊट टेन्ट्सय औय कोवेरयएॊट टेन्ट्सय को 
सभझाइए। 

 

2 

5. 
Define rotatory motion and translatory motion with an example. 

घूणी गतत औय अनुवादात्भक गतत को एक उदाहयण सहहत ऩरयबाषषत कयें। 
 

 

2 

6. 

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

length of the day? 

महद ऩथृ्वी अचानक ससकुड़ कय अऩनी त्रिज्मा की आधी यह जामे तो हदन की 
रम्फाई क्मा होगी 

 

 

2 

 

 

SECTION -B  Sh6*3=18 marks 

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

7. 

If r


is the position vector expressed as 

 k̂ zĵ yî xr 


 

Calculate (i) r grad


   (ii) r ivd


    (iii) r urlc
 महद r


 स्स्थतत वेक्टय को इस 

प्रकाय ऩरयबाषषत ककमा जाता है 
k̂ zĵ yî xr 


 

तनम्न की गणना कयें- (i) r grad


   (ii) r ivd


    (iii) r urlc


 

 

 

 

 

 

6 

 

 

8. 

What is the law of conservation of angular momentum and establish 

the relation between torque and angular momentum. 

कोणीम सॊवेग के सॊयऺण का तनमभ क्मा है तथा फर आघूणय तथा कोणीम 

सॊवेग के फीच सॊफॊध स्थाषऩत कयें। 

 

 

 

 

 

6 

9. 

Define conservative and non-conservative forces with examples. Prove 

that the curl of conservative force is zero. 

सॊयऺी औय असॊयऺी फर को  उदाहयण सहहत ऩरयबाषषत कयें। ससद्ध 

कीस्जए कक सॊयऺी फर का करय शून्ट्म होता है। 
 

 

 

 

 

6 
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ASSIGNMENT QUESTION PAPER 

 

Session: 2025-26 Max. Marks:   30                                          

Program Name:                                 B.Sc. (Physics) 

Course Code: UGPHS-102N Course Name: Oscillation, Waves, and Electrical Circuits 
 

SECTION -A   2*6=12 marks 
Q. No. Short answer type question (approx. 200 -300 words)  Marks 

1. 

Define simple harmonic motion. Establish the equation of motion of a 

body oscillating in simple harmonic motion. 

सयर आवतय गतत को ऩरयबाषषत कयें। सयर आवतय गतत भें दोरन कय यहे 
ककसी षऩ ॊड की गतत का सभीकयण स्थाषऩत कयें । 

2 

2. 

What is damped oscillation? Derive a differential equation for damped 

oscillator. 

अवभस्न्ट्दत दोरन क्मा है? अवभस्न्ट्दत दोरक के सरए एक अवकर 
सभीकयण व्मतु्ऩन्ट्न कयें। 

2 

3. 

What are ultrasonic waves? Give two methods of their generation and 

discuss briefly their application. 

अल्ट्रासोतनक तयॊगें क्मा हैं? उनके उत्ऩन्ट्न कयने के दो तयीके फताइए औय 
उनके अनपु्रमोगों के फाये भें सॊऺ ेऩ भें चचाय कयें। 

 

 

 

 

2 

 

4. 

What is the differential equation of a plane progressive wave 

propagating in a fluid? 

ककसी तयर ऩदाथय भें प्रसारयत होने वारी सभतर प्रगततशीर तयॊग का 
षवबेदक सभीकयण क्मा है? 

 

2 

5. 

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

1:2 frequencies?   

1:1 औय 1:2 आवषृिमों के सरए सरसाज ुआकृततमों की प्रकृतत औय शतें क्मा हैं? 

 

 

2 

6. 

What is interference? Explain the constructive and destructive 

interference of two waves. 

व्मततकयण क्मा है? दो तयॊगों के यचनात्भक औय षवनाशकायी व्मततकयण की 
व्माख्मा कयें। 

 

 

2 

 

 

 

SECTION -B  Sh6*3=18 marks 

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

7. 

(a)What is the principle of superposition? 

अध्मायोऩण का ससद्धाॊत क्मा है? 

(b)What are the limitations of the principle of superposition? 

अध्मायोऩण ससद्धाॊत की सीभाएॉ क्मा हैं? 

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

of superposition? 

अध्मायोऩण ससद्धाॊत का उऩमोग कयके ककन घटनाओॊ को देखा जा 
सकता है? 

6 

 

8. 
(a)What is the relationship between the quality factor, bandwidth, and 

sharpness of resonance? 

 

 

 



गुणविा कायक, फैंड षवड्थ औय अनुनाद की तीक्ष्णता के फीच क्मा 
सॊफॊध है? 

(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?  

एक आस्टसीरोस्कोऩ के x औय y इनऩटु ऩय दो ससग्नर रगाए जात े हैं। x 

ससग्नर की आवषृि 100 Hz है औय y ससग्नर की आवषृि 200 Hz है। 
आस्टसीरोस्कोऩ ऩय प्रदसशयत सरसाज ुआकृतत का आकाय क्मा होगा?      

6 

9. 

Define undamped oscillations and its characteristics, both kinematical 

and dynamical. Derive the differential equation of undamped 

oscillations using energy consideration. 

अप्रशम्म दोरन क्मा होते हैं औय उनकी गततज औय गत्मात्भक 
षवशषेताएॊ क्मा हैं? ऊजाय षवचरन का उऩमोग कयके अप्रशम्म दोरनों के 
अवकर सभीकयण की व्मुत्ऩषि कयें। 

6 

 
  



UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY 
SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021 

 

ASSIGNMENT QUESTION PAPER 
 

Session: 2025-26 Max. Marks:   30                                          

Program Name:                                 B.Sc. (Physics) 

Course Code: UGPHS-103N Course Name: Electromagnetism 
 

SECTION -A   2*6=12 marks 
Q. No. Short answer type question (approx. 200-300 words) Marks 

1. 

State and explain the principle of quantization of charge and 

conservation of charge. 

आवेश के ऩरयभाणीकयण औय आवेश के सॊयऺण के ससद्धाॊत को फताएॊ औय 
सभझाएॊ। 

2 

2. 

What do you mean magnetic scalar potential and vector potential? 

Write expression for both potential. 

चुॊफकीम अहदश षवबव औय सहदश षवबव से आऩ क्मा सभझत ेहैं? दोनों 
षवबव के सरए असबव्मस्क्त सरखें। 

2 

3. 

Define following terms: (i) Dielectric constants (ii) Molecular 

polarisability (iii) electrical susceptibility (iv) Electric polarization. 

तनम्नसरखखत शब्दों को ऩरयबाषषत कयें: (i) ऩयावदै्मतु  स्स्थयाॊक (ii) आणषवक 
ध्रुवीकयण (iii) वदै्मतु सॊवेदनशीरता (iv) वदै्मतु ध्रुवीकयण। 

 

 

 

2 

4. 

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

induction. 

एम्ऩीमय के ऩरयऩथ तनमभ औय पैयाड ेके षवद्मतु चुम्फकीम पे्रयण के तनमभ 
को ऩरयबाषषत कयें। 

 

2 

5. 
Prove that curl of an electrostatic field is zero. 

ससद्ध कीस्जए कक स्स्थयवदै्मतु ऺेि का करय शनू्ट्म होता है। 
 

2 

6. 
 What is displacement current? 

षवस्थाऩन धाया क्मा है?  

 

2 

 

SECTION -B  Sh6*3=18 marks 

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

7. 

What is electric dipole and dipole moment? Calculate the potential and 

field strength at a point due to an electric dipole. 

षवद्मतु द्षवध्रुव औय द्षवध्रुव आघणूय क्मा है? ककसी षवद्मतु द्षवध्रुव के 
कायण ककसी त्रफ ॊद ुऩय षवबव औय ऺेि शस्क्त की गणना कयें। 

 

 

6 

 

 

8. 

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. 

फामोट-सावटय तनमभ क्मा है? ताय से कुछ दयूी ऩय स्स्थत एक त्रफ ॊद ुऩय अनॊत 
रॊफे सीधे धायावाही चारक के कायण चुॊफकीम ऺेि के सरए एक असबव्मस्क्त 
प्राप्त कयें 

 

 

 

 

 

6 

9. 

State Maxwell’s equations in integral and differential forms, explaining 

the various symbol involved. What is their physical significance? 

इसभें शासभर षवसबन्ट्न प्रतीकों की व्माख्मा कयत ेहुए भकै्सवेर के सभीकयणों  
को सभाकरन औय अवकर रूऩों भें फताएॊ। इनका बौततक भहत्व क्मा है  

 

 

 

6 

 



UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY 

SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021 
 

ASSIGNMENT QUESTION PAPER 
 

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?  
lkoZHkkSfed xsV D;k gksrs gSa\ 

2 

2. 
What is rectification?  
fn’Vdj.k D;k gS\ 

2 

3. 
Draw the circuit diagram of a CMOS Switch and explain its working. 

fdlh CMOS fLop dk ifjiFk fp= [khfp;s rFkk mldk dk;Z le>kb;sA 

 

2 

4. 

Draw circuit of a full Wave rectifier and find expression for ripple 

factor of this rectifier. 
,d iw.kZ rjax fn’Vdkjd dk ifjiFk [khafp;s rFkk bl fn’Vdkjd ds fjiy xq.kkad ds 

fy, O;atd izkIr dhft;sA  

 

2 

5. 
Show that ‘NOR’ and ‘NAND’ gates are Universal gate. 
fl) dhft, fd ‘NOR’  vkSj ‘NAND’  xsV lkoZHkkSfed xsV gSaA  

 

2 

6. 
What are intrinsic and extrinsic semiconductors?  
fut rFkk ckg~; v/kZpkyd D;k gksrs gS\ 

 

2 

SECTION -B  Sh6*3=18 marks 

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

7. 

Draw the circuit diagram of D.C. amplifier. Discuss its operation, when 

such amplifiers are used? 
Mh-lh- izo/kZd dk ifjiFk vkjs[k [khafp,A bldh dk;Z fof/k le>kb,A izdkj ds izo/kZd 

dc iz;ksx fd;s tkrs gS\ 

 

 

 

6 

 

8. 
Convert (255)10 to octal, binary, hexa-decimal and BCD codes. 
(255)10 dks vkWDVy] ckbujh] gsDlk&Msfley rFkk chlhMh dksM esa :ikUrfjr dhft,A 

 

 

6 

9. 

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. 
fp= esa fn, x, NOR xsV ;qDr ifjiFk dh lR;eku lkj.kh fyf[k, vkSj bl ifjiFk }kjk 

vuqikfyr rdZ lafØ;kvksa (OR, AND, NOT)  dks vfHkfu/kkZfjr dhft,A 

 
 

 

 

 

 

6 

 
  



UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY 
SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021 

 

ASSIGNMENT QUESTION PAPER 
 

Session: 2025-26 Max. Marks:   30                                          

Program Name:                                 B.Sc. (Physics) 

Course Code: SBSPHS – 02N Course Name: Modern Physics 
 

SECTION -A   2*6=12 marks 
Q. No. Short answer type question (approx. 200-300 words) Marks 

1. 
What is Heisenberg’s Uncertainty Principle?  

gkbtsucxZ dk vfuf”prrk dk fl)kUr D;k gS\ 
2 

2. 

Sketch nucleon binding energy per particle vs mass number curve.  

ukfHkdksa ds fy, izfr U;wfDy;ku ca/kd ÅtkZ vkSj nzO;eku la[;k ds 

lkis{k xzkQ [khaft,A 

2 

3. 
Briefly explain L-S coupling  

L-S ;qXeu dh laf{kIr O;k[;k dhft;sA 

 

2 

4. 

Explain the importance of Vector Atom Model. 

ijek.kq ds osDVj ekWMy dk egRo le>kb;sA 

 

 

2 

5. 
Name the various elementary Particles  

vusd ewyd.kksa ds uke fyf[k;sA 

 

2 

6. 

Write Semi-empirical mass formula. Explain its various terms. 

v/kZewykuqikrh nzO;eku lw= dks fyf[k,A blds fofHkUu inksa dks 

Li’V djsaA 

 

 

2 

SECTION -B  Sh6*3=18 marks 

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

7. 
Derive the time-dilation formula of Special theory of relativity. 

vkisf{kdrk fl)kUr ds dky o`f) lw= dks O;qRiUu dhft,A 

 

 

6 

8. 

Discuss Einstein’s mass-energy equivalence,  ( E = mc
2
.) 

vkbULVhu ds nzO;eku&ÅtkZ lerqY;rk ¼ E = mc
2
½ dh foospu 

dhft;sA 

 

 

6 

9. 

Describe Stern-Gerlach experiment in Atomic Physics. Discuss the 

importance of this expleriment. 

ijek.kq HkkSfrdh esa LVuZ&xsjykd ds iz;ksx dk o.kZu dhft,A bl 

iz;ksx dk egRo le>kb;sA 

 

 

 

6 

 
 
 
 
 
 
 
 
 
 
 
 
 



UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY 
SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021 

 

ASSIGNMENT QUESTION PAPER 
 

Session: 2025-26 Max. Marks:   30                                          

Program Name:                                 B.Sc. (Physics) 

Course Code: DCEPHS-105N Course Name: OPTICS 
 

SECTION -A   2*6=12 marks 
Q. No. Short answer type question (approx. 200 -300 words) Marks 

1. 

What do you understand by double refraction? 

f}viorZu D;k gS\ 
2 

2. 

The critical angle of light in certain substance is 45
o
. What will be the 

polarizing angle? 

fdlh inkFkZ esa izdk”k ds fy, ØkfUrd dks.k 45
o
 gSA mldk /kqzo.k dks.k 

D;k gksxk\ 

2 

3. 

What is diffraction of light? 

izdk'k dk foorZu D;k gS\ 

 

2 

4. 

Distinguish  between  Fresnel and  fraunhofer classes of diffraction. 

Ýsluy ,oa ÝkugksQj Js.kh ds foorZuksa esa vUrj Li"V dhft,A 

 

2 

5. 
Explain the Rayleigh’s criterion of resolution. 

jsys dh foHksnu 'krZ dks le>kb,A 

 

2 

6. 

 Explain fraunhofer’s diffraction due to single slit. 

,d ,dy fLyV }kjk ÝkugkSQj foorZu dSls izkIr gksrk gS] le>kb,A 

 

2 

SECTION -B  Sh6*3=18 marks 

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

7. 

Discuss Huygen’s theory of double refraction in uniaxial. 

,d v{kh; fØLVy esa f}vioZr ds gkbxsu ds fl)kUr dk foospuk dhft,A 

 

6 

 

 

8. 

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

can be used as analyser and polarizer? 

fudkWy fizTe dh cukoV ,oa dk;Z fof/k dk o.kZu dhft, rFkk fn[kkb, fd 

bls /kqzod o fo”ys"k.kd ds :i esa dSls iz;ksx djsaxs\ 

 

 

 

 

 

6 

9. 

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

an expression for the intensity distribution in the transmitted light. 

QSczh&isjks O;frdj.kehVj dh dk;Ziz.kkyh dk fl)kUr le>kb;sA VªkUlfeVsM 

izdk”k dh rhozrk forj.k dk O;atd fudkfy,A 

 

 

 

6 
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ASSIGNMENT QUESTION PAPER 

 

Session: 2025-26 Max. Marks:   30                                          

Program Name:                                 B.Sc. (Physics) 

Course Code: DCEPHS-106N Course Name: THERMAL PHYSICS 
 

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. 

,d fudk; dh vkUrfjd ÅtkZ dh vo/kkj.kk dks le>kb,A 
2 

2. 

Deduce the first law of thermodynamics and give its Physical 

significance. 

m"ek xfrdh ds izFke fu;e dk fuxeu dhft, rFkk bldk HkkSfrd egRo 

crkb,A 

2 

3. 
What are four Maxwell’s thermodynamic relations? 

eSDlosy ds pkjksa m"ekxfrd lEcU/k D;k gksrs gSa\ 

 

2 

 

4. 

State Clausius and Kelvin statements of second law of 

thermodynamics. 

f}rh; m"ekxfrdh; fu;e ds Dykfl;l rFkk dsfYou dFkuksa dks fyf[k,A 

 

2 

5. 
Establish the concept of entropy. 

,UVªkWih dh vo/kkj.kk LFkkfir dhft,A 

 

2 

6. 

Deduce the first law of thermodynamics. 

m"ek xfrdh ds izFke fu;e dk fuxeu dhft,  

 

2 

SECTION -B  Sh6*3=18 marks 

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

7. 
Discuss Planck’s distribution law for black body radiation. 

d`".k fi.M fofdj.k ds fy, Iykad forj.k fu;e dh foospuk dhft,A 
6 

 

8. 

 Find Stefan-Boltzmann’s Law thermodynamically. 

Å"ekxfrdh dh lgk;rk ls LVsQkWu&cksYV~teku fu;e dks izkIr dhft,A 
6 

9. 

State and prove Carnot’s theorem. 

dkuksZ izes; fyf[k, ,oa mls fl) dhft,A 
6 

 
  



UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY 
SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021 

 

ASSIGNMENT QUESTION PAPER 
 

Session: 2025-26 Max. Marks:   30                                          

Program Name:                                 B.Sc. (Physics) 

Course Code: DCEPHS-108N Course Name: Quantum Mechanics & Spectroscopy 
 

SECTION -A   2*6=12 marks 
Q. No. Short answer type question (approx. 200-300 words) Marks 

1. 
What are postulates of wave mechanics. 

rjax foKku dh ifjdYiuk D;k gS\ 
2 

2. 

Derive Schrodinger wave equation. 

JksfMaxj rajx lehdj.k O;qRiUu djsaA 
2 

3. 

Find kinetic energy of a proton whose de-broglie wave length is 1 fm. 

,d izksVªku dh xfrt ÅtkZ fudkfy;s ftldk Mh&ozkXyh rax nS/;Z 1 fm gSA 

 

2 

4. 

Solve quantum mechanically the problem of a particle in finite 

sequence potential well. 

foHko dwi iz”u dks Dok.Ve fuf'pr oxkZdkj esdsfuDl }kjk gy dhft;s 

2 

5. 
What is de Broglie of wavelength? 

rjax nS/;Z dk Mh czksxyh D;k gS\ 

 

2 

6. 
Give physical significance of  wave  function. 

rjax Qyu dk HkkSfrd egRo crkb;sA 

 

2 

 

SECTION -B  Sh6*3=18 marks 

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

7. 

State  and  prove  Ehernfest’s  theorem. 

vuZQsLV izes; crkb;s rFkk fl) dhft;sA 

 

6 

8. 

State and prove  Ehrenfest  theorem. 

vgZuQsLV izes; fyf[k;s rFkk fl) dhft;sA 

 

6 

9. 

Setup Schrodinger equation for deuteron and solve it. 

M~;wVªku ds fy;s JksfMaxj lehdj.k fyf[k;s rFkk bls gy dhft;sA 

 

 

 

 

6 
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Course Code: DCEPHS-109N Course Name: Solid State Physics & Advance 

Electronics 
 

SECTION -A   2*6=12 marks 
Q. No. Short answer type question (approx. 200-300 words) Marks 

1. 
What is reciprocal Lattice? 

O;qRØe tkyd D;k gS\ 
2 

2. 

Explain the term ‘Crystal Lattice’ as applied to crystals. 

fØLVyksa esa mi;ksx fØLVy tkyd in dh O;k[;k dhft,A 

 

2 

3. 

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

fØLVy esa ,Dl&fdj.k foorZu ds cSzax fu;e dh O;k[;k dhft;sA 

 

2 

4. 

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

Bkslksa dh fof”k"V Å"ek/kkfjrk ds vkbUlVkbZu fl)kUr dks ifjHkkf’kr dhft,A 
2 

5. 

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

fdlh ,d ijek.kqd js[kh; tkyd ds fy;s fo{ksi.k lEcU/k O;qRIkUu dhft,A 

 

2 

6. 
What is the basic principle of XRD? 

,DlvkjMh dk ewy fl)kar D;k gS\ 

 

2 

SECTION -B  Sh6*3=18 marks 

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

7. 

Explain the different types of Spectroscopy. 

LisDVªksLdksih ds fofHkUu izdkj dh O;k[;k djsaA 

 

6 

 

8. 

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

Bkslksa dh fof”k"V Å"ek/kkfjrk ds vkbUlVkbZu fl)kUr dh foospuk dhft,A 

 

6 

9. 

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

unit cube. 

feyj lwpdkad D;k gksrs gS\ fdlh ,dkad ?ku ds fy;s (111), (110) vkSj 

(010)  ry [khafp;sA 

 

 

6 

 
 

 


