
mÙkjizns”kjktf’kZB.MueqDrfo”ofo|ky;] iz;kxjkt 

foKku ¼Lukrd½ dk;ZØevf/kU;kl l= 2023-24  

Course Code: UGPHS-103 

dkslZdksM % UGPHS-103 

(Course Title) Electromagnetism 

dkslZ “kh’kZd %fo|qrpqEcdRo 

Maximum Marks : 

30vf/kdrevad % 30 
 

Section – ‘A’ 

[k.M& ^v* 

Long Answer Questions 

nh?kZmÙkjh; iz”u 

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

uksV % lHkhiz”uksa ds mÙkj800 ls 1000 “kCnksaesafy[ksaA 

Maximum Marks : 18 

vf/kdrevad % 18 

1. Write down Maxwell’s electromagnetic field equation. Give the physical significance of each 

equation. Discuss the concept of displacement current. 

eSDlosy ds fo|qr&pEcdh; {kslehdj.kksadksfyf[k,AizR;sdlehdj.k dk HkkSfrdegRo 

le>kb;sAfoLFkkiu /kkjk dh vo/kkj.kk dh O;k[;k dfj;sA 

 

2. State and Prove Poyting theorem in an electro-magnetic field. 

,dfo|qr&pqEcdh; {ks= esaIok;f.Vaxizes; dk mYys[k dfj;s ,oe~ fl) dhft,A 

 

3. Obtain Amper’s law in its differential form, Explain how this law is modified to make it consistent 

with equation of continuity. 

,Eih;j ds fu;edksbldsvody :iesaizkIrdhft,A le>kb;sfdfdlizdkj bl fu;edkslkarR; 

lehdj.kesalaxrcukusgsrqifjofrZrfd;kx;kgSA 
 

Section – ‘B’ 

[k.M& ^c* 

Short Answer Questions 

Yk?kqmÙkjh; iz”u 

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

uksV % lHkhiz”uksa ds mÙkj200 ls 300 “kCnksaesafy[ksaA 

Maximum Marks : 12 

vf/kdrevad % 12 

4. State and explain Faraday’s laws of electromagnetic induction. 

pqEcdh; izsj.k ds QSjkMs ds fu;eksadksfy[kdjLi’Vdhft,A 

 

5. (a) State Biot – Savart Law. 

ck;kslkorZ ds fu;e dk dFkunhft;sA 

(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. 

rkj  dk ,d o`rkdkjywiftldkO;kl 10 ls-eh- gS] 100 ,Eih;j /kkjkogudjrkgSAywi ds 

dsUnzijÅtkZ /kuRo dh x.kukdhft,A 

 

6. If the electric field is given by 𝐸  = 8𝑥 + 4𝑦 + 3𝑧 , calculate the electric flux through surface of area 

200 units lying in the x-y Plane. 

;fnfo|qr {ks= 𝐸  = 8𝑥 + 4𝑦 + 3𝑧 ,}kjkiznf”kZrgks] rksx-yleryesa 200 bdkbZ {ks=Qy ds ry 

}kjkfo|qrizokg dh x.kukdhft,A 

 

7. Derive the differential form of Gauss law. 

xkWlfu;e dk vody :iizkIrdhft,A 

 



mÙkjizns”kjktf’kZB.MueqDrfo”ofo|ky;] iz;kxjkt 

foKku ¼Lukrd½ dk;ZØevf/kU;kl l= 2023-24 

Course Code: UGPHS-104 

dkslZdksM % UGPHS-104 

(Course Title) Analog and Digital Electronics 

dkslZ “kh’kZd% ,ukykWxvkSjfMftVybysDVªkfudl 

Maximum Marks : 

30vf/kdrevad % 30 
 

Section – ‘A’ 

[k.M& ^v* 

Long Answer Questions 

nh?kZmÙkjh; iz”u 

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

uksV % lHkhiz”uksa ds mÙkj800 ls 1000 “kCnksaesafy[ksaA 

Maximum Marks : 18 

vf/kdrevad % 18 

1. What do you mean by Universal gates? Show that ‘NOR’ and ‘NAND’ gates are Universal gate. 

Illustrate your answer with examples. 

lkoZHkkSfedxsVD;kgksrsgSa\ fl) dhft, fd‘NOR’  vkSj‘NAND’  

xsVlkoZHkkSfedxsVgSaAviusmÙkjdksmnkgj.kksa ls iq’Vdfj;sA 

 

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

this rectifier. 

fn’Vdj.kD;kgS\ ,d iw.kZrjaxfn’Vdkjd dk ifjiFk [khafp;srFkk bl fn’Vdkjd ds fjiyxq.kkad 

ds fy, O;atdizkIrdhft;sA 

 

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

CMOSD;kgksrkgS\ fdlhCMOSfLop dk ifjiFkfp= [khfp;srFkkmldkdk;Z le>kb;sA 
 

Section – ‘B’ 

[k.M& ^c* 

Short Answer Questions 

Yk?kqmÙkjh; iz”u 

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

uksV % lHkhiz”uksa ds mÙkj200 ls 300 “kCnksaesafy[ksaA 

Maximum Marks : 12 

vf/kdrevad % 12 

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

Mh-lh- izo/kZd dk ifjiFkvkjs[k [khafp,Abldhdk;Zfof/k le>kb,Aizdkj ds izo/kZd dc 

iz;ksxfd;stkrsgS\ 

 

5. Convert (255)10 to octal, binary, hexa-decimal and BCD codes. 

(255)10dksvkWDVy] ckbujh] gsDlk&MsfleyrFkkchlhMhdksMesa :ikUrfjrdhft,A 
 

6. What are intrinsic and extrinsic semiconductors?  

futrFkkckg~; v/kZpkydD;kgksrsgS\ 
 

7. 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= esafn, x, NORxsV ;qDrifjiFk dh lR;eku lkj.kh fyf[k, vkSj bl ifjiFk 

}kjkvuqikfyrrdZlafØ;kvksa(OR, AND, NOT) dksvfHkfu/kkZfjrdhft,A 

 



mÙkjizns”kjktf’kZB.MueqDrfo”ofo|ky;] iz;kxjkt 

foKku ¼Lukrd½ dk;ZØevf/kU;kl l= 2023-24 

Course Code: SBSPHS - 02 

dkslZdksM % SBSPHS - 02 

(Course Title) Modern Physics 

dkslZ “kh’kZd % vk/kqfudHkkSfrdfoKku 

Maximum Marks : 

30vf/kdrevad % 30 

 

Section – ‘A’ 

[k.M& ^v* 

Long Answer Questions 

nh?kZmÙkjh; iz”u 

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

uksV % lHkhiz”uksa ds mÙkj800 ls 1000 “kCnksaesafy[ksaA 

Maximum Marks : 18 

vf/kdrevad % 18 

1. (a) State the fundamental postulates of the Special theory of relativity and deduce from them 

 Lorentz transformation equations. Discuss their important features. 

fof”k’Vvkisf{kdrk ds fl)kUr ds ewyHkwrvfHkxg̀hrks dk o.kZudhft, rFkkbudhlgk;rk ls 

ykWjsUV~t ds :ikUrj.klehdj.kksa dh O;qRifrdhft,A buds egÙoiw.kZigyqvksa dk 

o.kZudhft,A 

(b) Write Semi-empirical mass formula. Explain its various terms. 

v/kZewykuqikrhnzO;ekulw= dksfyf[k,AbldsfofHkUuinksadksLi’VdjsaA 

 

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

vkisf{kdrkfl)kUr ds dkyo`f) lw= dksO;qRiUudhft,A 

 

3. Briefly explain L-S coupling and explain the importance of Vector Atom Model. 

L-S ;qXeu dh laf{kIrO;k[; dhft;srFkkijek.kq ds osDVjekWMy dk egRo le>kb;sA 

 

Section – ‘B’ 

[k.M& ^c* 

Short Answer Questions 

Yk?kqmÙkjh; iz”u 

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

uksV % lHkhiz”uksa ds mÙkj200 ls 300 “kCnksaesafy[ksaA 

Maximum Marks : 12 

vf/kdrevad % 12 

4. (a) What is Heisenberg’s Uncertainty Principle?  

gkbtsucxZ dk vfuf”prrk dk fl)kUrD;kgS\ bls mnkgj.kksa ds lkFk le>kb,A 

(b) Sketch nucleon binding energy per particle vs mass number curve.  

ukfHkdksa ds fy, izfrU;wfDy;ku ca/kdÅtkZvkSjnzO;eku la[;k ds lkis{k xzkQ [khaft,A 

 

5. Describe Stern-Gerlach experiment in Atomic Physics. Discuss the importance of this expleriment. 

ijek.kqHkkSfrdhesaLVuZ&xsjykd ds iz;ksx dk o.kZudhft,A bl iz;ksx dk egRo le>kb;sA 

 

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

vkbULVhu ds nzO;eku&ÅtkZlerqY;rk ¼E = mc
2
½ dh foospudhft;sA 

 

7. Name the various elementary Particles and discuss their classification on the basis of Spin. 

vusdewyd.kksa ds uke fyf[k;srFkkfLiu ds vk/kkjij muds oxhZdj.k dh O;k[;k dhft;sA 

mÙkjizns”kjktf’kZV.MueqDrfo”ofo|ky;] iz;kxjkt 



foKku ¼Lukrd½ dk;ZØevf/kU;kl l= 2023-24 

dkslZdksM % 

Course Code : DCEPHS-105 

dkslZ “kh’kZd % 

Course Title : OPTICS 

vf/kdrevad %30 

Maximum Marks : 30 
 

Section – A  

[k.M& v 

(Long Answer Questions) 

¼nh?kZmÙkjh; iz”u½ 

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

uksV% lHkhiz”uksa ds mÙkj800 ls 1000 'kCnksaesafy[ksaA 

Maximum Marks: 18 

vf/kdrevad% 18 

1. Discuss Huygen’s theory of double refraction in uniaxial. 

 ,d v{kh; fØLVyesa f}vioZr ds gkbxsu ds fl)kUr dk foospukdhft,A 

2. Describe the construction and working of Nicol prism and show how it can be used as 

analyser and polarizer? 

fudkWyfizTe dh cukoV ,oadk;Zfof/k dk o.kZudhft, rFkkfn[kkb, fd bls /kqzod o fo’ys"k.kd 

ds :iesadSlsiz;ksxdjsaxs\ 

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

polarizing angle? 

fdlhinkFkZesaizdk’k ds fy, ØkfUrddks.k45
o
gSAmldk /kqzo.kdks.kD;kgksxk\ 

(b) What do you understand by double refraction? 

  f}viorZuD;kgS\ 

 

Section – B 

[k.M& c 

(Short Answer Questions) 

¼y?kqmÙkjh; iz”u½ 

Note: Attempt all Questions. Answer should be given in 200 to 300 Words. 

uksV% lHkhiz”uksa ds mÙkj200 ls 300 'kCnksaesafy[ksaA 

Maximum Marks: 12 

vf/kdrevad% 12 

4. (a) What is diffraction of light? 

  izdk'k dk foorZuD;kgS\ 



(b) Distinguish between Fresnel and fraunhofer classes of diffraction. 

  Ýsluy ,oaÝkugksQj Js.kh ds foorZuksaesavUrjLi"Vdhft,A 

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

for the intensity distribution in the transmitted light. 

QSczh&isjksO;frdj.kehVj dh dk;Ziz.kkyh dk fl)kUr le>kb;sAVªkUlfeVsMizdk”k dh 

rhozrkforj.k dk O;atdfudkfy,A 

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

of telescope. 

jsys dh foHksnu 'krZdks le>kb,A ,d nwjn’khZ dh foHksnu {kerk dk o.kZudhft,A 

7. (a) Wavelength of light used in an optical instrument are λ1 = 4000A
o
 and λ2 = 

5000A
o
. What is the ratio of their respective resolving power? 

,dizdk”kdh; ;a= esaiz;qDrizdk”k dh rjaxnS/;Z λ1 = 4000A
o
vkSjλ2 = 5000A

o
gSrks 

muds Øe”k% foHksnu {kerk dk vuqikrD;kgksxk\ 

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

,d ,dyfLyV }kjkÝkugkSQjfoorZudSlsizkIrgksrkgS] le>kb,A 



mÙkjizns”kjktf’kZV.MueqDrfo”ofo|ky;] iz;kxjkt 

foKku ¼Lukrd½ dk;ZØevf/kU;kl l= 2023-24 

dkslZdksM % 

Course Code : DCEPHS-106 

dkslZ “kh’kZd % 

Course Title :THERMAL 

PHYSICS 

vf/kdrevad %30 

Maximum Marks : 30 

 

Section – A  

[k.M& v 

(Long Answer Questions) 

¼nh?kZmÙkjh; iz”u½ 

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

uksV% lHkhiz”uksa ds mÙkj800 ls 1000 'kCnksaesafy[ksaA 

Maximum Marks: 18 

vf/kdrevad% 18 

1. Write concept of internal energy of a system. Deduce the first law of thermodynamics 

and give its Physical significance. 

,dfudk; dh vkUrfjdÅtkZ dh vo/kkj.kkdks le>kb,Am"ekxfrdh ds izFkefu;e dk 

fuxeudhft, rFkkbldkHkkSfrdegRocrkb,A 

2. What are four Maxwell’s thermodynamic relations? Deduce them from first Principle. 

eSDlosy ds pkjksam"ekxfrdlEcU/k D;kgksrsgSa\ buds izFkefl)kUr ls fuxferdhft,A 

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

both are equivalent to each other. 

f}rh; m"ekxfrdh; fu;e ds Dykfl;lrFkkdsfYoudFkuksadksfyf[k,Afn[kkb, fdnksuksa ,d nwljs 

ds rqY; gksrsgSaA 

Section – B 

[k.M& c 

(Short Answer Questions) 

¼y?kqmÙkjh; iz”u½ 

Note: Attempt all Questions. Answer should be given in 200 to 300 Words. 

uksV% lHkhiz”uksa ds mÙkj200 ls 300 'kCnksaesafy[ksaA 

Maximum Marks: 12 

vf/kdrevad% 12 

4. State and prove Carnot’s theorem. 



 dkuksZizes; fyf[k, ,oamlsfl) dhft,A 

5. Establish the concept of entropy and disorder. 

 ,UVªkWih ,oavO;oLFkk dh vo/kkj.kkLFkkfirdhft,A 

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

 d`".kfi.Mfofdj.k ds fy, Iykadforj.kfu;e dh foospukdhft,A 

7. Find Stefan-Boltzmann’s Law thermodynamically. 

 Å"ekxfrdh dh lgk;rk ls LVsQkWu&cksYV~tekufu;edksizkIrdhft,A 



mÙkjizns”kjktf’kZV.MueqDrfo”ofo|ky;] iz;kxjkt 

foKku ¼Lukrd½ dk;ZØevf/kU;kl l= 2023-24 

dkslZdksM % 

Course Code : DCEPHS-108 

dkslZ “kh’kZd % 

Course Title : Quantum 
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vf/kdrevad %30 
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Section – A  

[k.M& v 

(Long Answer Questions) 

¼nh?kZmÙkjh; iz”u½ 

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

uksV% lHkhiz”uksa ds mÙkj800 ls 1000 'kCnksaesafy[ksaA 

Maximum Marks: 18 

vf/kdrevad% 18 

1. What are postulates of wave mechanics. Give physical significance of wave function. 

Derive Schrodinger wave equation. 

rjaxfoKku dh ifjdYiukD;kgS\ rjaxQyu dk HkkSfrdegRocrkb;sAFkzksfMtjlehdj.k dk 

fuxeudhft;sA 

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. 

fuf'proxkZdkjfoHkodwiiz’udksDok.VeesdsfuDl }kjkgydhft;srFkk 

?kuRoizkFkfedrkvkSjvk;kerjaxfn[kkrsgq;sfp= cukb;sA 

3. Setup Schrodinger equation for deuteron and solve it. 

 M~;wVªku ds fy;sFkzksfMtjlehdj.kfyf[k;srFkk bls gydhft;sA 

Section – B 

[k.M& c 

(Short Answer Questions) 

¼y?kqmÙkjh; iz”u½ 

Note: Attempt all Questions. Answer should be given in 200 to 300 Words. 

uksV% lHkhiz”uksa ds mÙkj200 ls 300 'kCnksaesafy[ksaA 

Maximum Marks: 12 

vf/kdrevad% 12 



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

 ,dizksVªku dh xfrtÅtkZfudkfy;sftldkMh&ozkXyhraxnS/;Z 1 fmgSA 

5. State and prove Eherntest’s  theorem. 

 vuZQsLVizes; crkb;srFkkfl) dhft;sA 

6. Prove that  𝜎2,𝜎𝑥 = 0 

 fl) dhft,  𝜎2,𝜎𝑥 = 0 

7. State and prove Ehrenfest theorem. 

 vgZuQsLVizes; fyf[k;srFkkfl) dhft;sA 



mÙkjizns”kjktf’kZV.MueqDrfo”ofo|ky;] iz;kxjkt 

foKku ¼Lukrd½ dk;ZØevf/kU;kl l= 2023-24 

dkslZdksM % 

Course Code : DCEPHS-109 

dkslZ “kh’kZd % 

Course Title :Solid State 
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Section – A  

[k.M& v 

(Long Answer Questions) 

¼nh?kZmÙkjh; iz”u½ 

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

uksV% lHkhiz”uksa ds mÙkj800 ls 1000 'kCnksaesafy[ksaA 

Maximum Marks: 18 

vf/kdrevad% 18 

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

 Bkslksa dh fof”k"VÅ"ek/kkfjrk ds vkbUlVkbZufl)kUr dh foospukdhft,A 

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

 fdlh ,dijek.kqdjs[kh; tkyd ds fy;sfo{ksi.klEcU/k O;qRIkUudhft,A 

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

 fØLVyesa ,Dl&fdj.kfoorZu ds cSzaxfu;e dh O;k[;k dhft;sA 

Section – B 

[k.M& c 

(Short Answer Questions) 

¼y?kqmÙkjh; iz”u½ 

Note: Attempt all Questions. Answer should be given in 200 to 300 Words. 

uksV% lHkhiz”uksa ds mÙkj200 ls 300 'kCnksaesafy[ksaA 

Maximum Marks: 12 

vf/kdrevad% 12 

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

 fØLVyksaesami;ksxfØLVytkyd in dh O;k[;k dhft,A 

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

ab.c.c. Lattice. 



O;qRØetkydD;kgS\ n’kkZb;sfd ,d ,Q- lh- lh- tkyd dk O;qRØetkyd ,d ch- lh- lh- 

tkydgksrkgSA 

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

feyjlwpdkadD;kgksrsgS\ fdlh ,dkad ?ku ds fy;s(111), (110) vkSj(010) ry [khafp;sA 

7. Explain the different types of Spectroscopy. 

LisDVªksLdksih ds fofHkUuizdkj dh O;k[;k djsaA 

 

 

 


