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Note:  Long Answer Questions. Answer should be given in 800 to 1000 words. 
Answer all questions. All questions are compulsory.  

   Section – A 

   KeC[ - De   DeefOekeâlece Debkeâ     :  18 

      Maximum Marks:  18 

 

1- ,d Bksl “kadq ds Å/okZ/kj v{k ds ifjr% tM+Ro vk/kw.kZ ds fy, ,d O;atd fuxfer 

dhft,A 

1. Derive an expression for moment of inertia of a solid cone about its vertical 

axis 

2- js[kh; laosx ds laj{k.k ds fl)kUr dks fyf[k, rFkk bldh foLrkj ls O;k[;k dhft,A 

2. State and prove the principle of conservation of Linear momentum. 

3- iyk;u osx dks ifjHkkf’kr dhft, rFkk blds fy, ,d O;atd çkIr dhft,A 

3. Define escap velocity and obtain an expression for it. 

Section-B ¼[k.M& c½ 
4- i`Foh ds pkjksa vksj o`Ùkh; iFk ij ?kwers gq, mixzg dh xfr ,oa fjoksY;wlu le; ds 

fy, O;atd çkIr dhft,A 

4. Derive expressions for the velocity & revolution time of a satellite in 

circular orbit around the earth. 

5- n”kkZb;s fd fdlh d.k ds laosx ifjorZu dh le; nj ml ij vkjksfir vk?kw.kZ 

ds cjkcj gksrk gSA 

5. Show that the time rate of change of angular momentum of a particle is 

equal to the torque acting on it . 

6- tM+Roh; rFkk vtM+Roh; (Non Intertial) Ýse ls vki D;k le>rs gSA mnkjg.k 

lfgr O;k[;k dhft,A 

6. What do you understand by Inertial & Non Inertial frames? Explain with 

examples. 
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   KeC[ - De   DeefOekeâlece Debkeâ     :  18 
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1- ljy vkorZ xfr dks ifjHkkf’kr dhft,A ljy vkorZ xfr djrs gq, fdlh fi.M dh 

xfr ds fy, ,d O;atd LFkkfir dhft,A 

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

oscillating in simple harmonic motion. 

2- voefUnr nksyu xfr fdls dgrs gSaA voefUnr nksyd ds fy, fMQjsfUl,y 

lehdj.k çkIr dhft,A 

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

oscillator. 

3- vçxkeh rjax fdls dgrs gSa buds cuus dh “krksZa dk mYys[k dhft,A vçxkeh 

rjaxksa esa uksMl rFkk ,.VhuksMl dks fp= lfgr le>kb;sA 

3. What are stationary waves? Give conditions for their formations. Discuss the 

needs & antinodes in stationary waves with diagram. 

Section-B ¼[k.M& c½ 

4- çdk”k ds MkIyj fl)kar dk mYys[k djrs gq, O;k[;k dhft,A blds mi;ksx dks 

crkb;sA 

4. State and explain the Doppler principle in light. Give its applications. 

5- n gkeksZfud fMÝSD”ku iSVuZ ds fy, fjlYVSUV vk;ke dk eku çkIr dhft,A  

5. Find the resultant amplitude for n harmonic diffraction pattern. 

6- fjocZjs”ku le; dks Kkr djus ds fy, fdlh ,d fof/k dks le>kb;sA 

6. Discuss a method for the measurement of reverberation time. 
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Note:  Long Answer Questions. Answer should be given in 800 to 1000 words. 
Answer all questions. All questions are compulsory.  

   Section – A 

   KeC[ - De   DeefOekeâlece Debkeâ     :  18 

      Maximum Marks:  18 

 

1- fo|qr LFkSfrdh esa xk¡l ds fu;e dks fyf[k;s rFkk fl) dhft,A 

1. State and prove Gauss’s law in electrostates. 

2- fo|qr /kkjk i j[kus okys yEcs ifjukfydk ds fy, pqEcdh; {ks= dk O;atd 

fudkfy;s rFkk fn[kkb;s fd bl ifjukfydk ds fdukjks ij pqEcdh; {ks=] e/; fcUnq 

ij pqEcdh; {ks= dk vk/kk gSA 

2. Derive an expression for the magnetic field inside a long Solenoid carrying a 

current i, and show that the fields at the ends of such a solenoid is half of 

that in the middle. 

3- fgLVsjsfll {k; ds D;k dkj.k gS \ fl) dhft, fd fgLVsjsfll&oØ dk {ks=Qy] 

fdlh uewus ds ,d pØ esa ,dkad vk;ru fgLVsjsfll {k; ds cjkcj gksrk gSA 

3. What are the factors responsible for Hysteresis loss? Prove that the area of 

B.H. Curve is equal to the hysteresis loss per unit volume of the specimen in 

one cycle.  

Section-B ¼[k.M& c½ 

4- Hkqtk a ds oxZ ABCD ds dsUnz&fcUnq o ij ifj.kkeh fo|qr {ks= dh x.kuk dhft,A 

4. Calculate the resultant electronic field at the centre O of the square ABCD of 

the side ‘a’ meter. 

5- Establish the relation  

6- eSDlosy ds fu;eksa dks fyf[k, rFkk mudk HkkSfrd egRo crkb;sA 

6.  State Maxwell’s equations. What are their physical significance. 

7- 4 ls0eh0 nwj lekukUrj j[ks nks yEcs rkjksa ls 20 ,sfEi;j dh fo|qr /kkjk çokfgr gks 

jgh gSA çR;sd rkj ds ,dkda yEckbZ ij yxus okys cy dh x.kuk dhft,A 

7- A current of 20 amp. flows through each of the two Parllel long wires which 

are 4 cm apart. Compute the force exerted per unit length of the each wire. 
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Note:  Long Answer Questions. Answer should be given in 800 to 1000 words. 
Answer all questions. All questions are compulsory.  

   Section – A 

   KeC[ - De   DeefOekeâlece Debkeâ     :  18 

      Maximum Marks:  18 

 

1 ,dy voLFkk VªkaftLVj ço/kZd ds fy, ifjiFk&vkjs[k cukb;sA bl ifjiFk esa ç;qDr gq;s çR;sd 

?kVd ds dk;Z dks crkb;sA 

1. Draw the circuit diagram of a single state transistor amplifier. State the function of each 

component used in this circuit. 

2 CMRR ls D;k le>rs gS \ OP-AMP ds fy, bldk eku cgqr de ;k cgqr T;knk gksuk 

pkfg,] le>kb;sA 

2. What is meant by CMRR? Explain weahes this should be very high or very low for an 

OP-AMP . 

3 fM&eksxZu ds çes; dks crkb;s rFkk fl) dhft,A 

3. State and prove De-Morgan’s theorem. 

Section-B ¼[k.M& c½ 

4 FET dh dk;Zç.kkyh oksYVst oSfj;oy jsftLVj dh rjg fn[kkb;s rFkk blds vuqç;ksx crkb;sA 

4. Explain working of a FET as Voltage Variable Resistor and give its application. 

5 ,d P-N taD”ku Mk;ksM ds fy, i”p vfHkur ifjiw.kZ /kkjk dk eku  ij 1  gSA 

150 mv ij vxz vfHkur ds fy, bldk çR;korhZ çfrjks/k fudkfy;sA 

5. The reverse bias saturation current for a P-N Junction diode is 1  at . 

Determine its ac resistance at 150 mv forward bias. 

6 fuEufyf[kr owfy;u bdkbZ dks fl) dhft,A 

 

6. Prove the following Boolean identity. 

 

 

7 fdUgh nks ij laf{kIr fVIi.kh fyf[k;s 
¼i½ Fksosfuu çes; 

¼ii½ f¶Yi&¶yki 



¼iii½ v)Z rjax fn’VdkjdA 

7. write short note on any two 

(i) The Venin’s theorem 

(ii) Flip-flop 

(iii) Half wave rectifier. 
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   Section – A 

   KeC[ - De   DeefOekeâlece Debkeâ     :  18 

      Maximum Marks:  18 

1- ¼v½ Å’ek xfrdh ds çFke fu;e dk dFku fyf[k,A fdlh cUn flLVe dh fLFkfr  

esa gksus okys ifjorZuksa dh bl fu;e ls O;k[;k dhft,A 

(a) State first law of thermodynamics. Using this law explain the change of 

states undergoing a closed system. 

¼c½ ,d fdyksxzke ikuh tks fd 273 K ij gSA ,d fjloZj ftldk rki 373 K gS 

ds lEidZ esa ykrs gSA tc ikuh dk rki 373 K ij igq¡prk gS rks ikuh rFkk 

Å’ek fjtoZj ds ,UVªksih ifjorZu dks Kkr dhft,A 

(b) One kg of water at 273 K is brought into contact with a reservoir at 373 

K. When the water has reached 373 K, find the entropy change of the 

water & heat reservoir. 

2- ¼v½ iFk Qyu rFkk fcUnq Qyu fdls dgrs gSaA fl) dhft, fd Å’ek iFk QYku 

gksrh gS rFkk ,UVªksih fcUnq Qyu gksrh gSA 

(a) What do you understand by loath function & poin function? Prove that 

heat is a path function & Entropy is a point function. 

¼c½ ,d pØh; Å’eh; L=ksr rki  ftad rki  ds chp dk;Z djrk gSA 

bUtu dk usV vkmViqV ij Å’eh; fjtsDlu dh lcls de nj KW esa D;k 
gksxhA 

3- ¼v½ Å’eh; pØ esa usV dk;Z dks çfrikfnr djus ds fy, fdlh Å’eh; batu dks 

Å’ek ifjorZu ds fy, nks Å’eh; fjtoZj dh vko”;drk gksrh gSA 

(a) To produce network in a thermodynamic cycle a heat engine has to 

exchange heat with two thermal reservoirs. Explain it.  

 

 

 

 



 

Section-B ¼[k.M& c½ 
4- bUFkSyih dks ifjHkkf’kr dhft,A n”kkZb;s fd vkn”kZ xSl dh bUFkSyih dsoy rki ij 

fuHkZj djrh gSA 

4. Define Enthalpy. Show that the enthalpy of an ideal gas depend only on 

temperature. 

5-  dkukZV pØ fdls dgrs gSaA pkjksa çfØ;kvksa dks foLrkj ls le>kb;s ftlls pØ dk 

fuekZ.k gksrk gSA 

5. What is a Carnot cycle? Explain the four process which constitute the cycle. 

6- fdlh vfØ; flLVe ds fy, fxCl Qsl :y crkb;sA f=fcUnq flLVe uku oSfj,.V 

D;ksa gksrk gSA le>kb;sA 

6. Give the Gibbs phase rule for a non reactive system. Why the tripe point 

system is is non variant. Explain. 

7- twy&dsfYou çHkko dh O;k[;k dhft,A bUolZu rki fdls dgrs gSaA 

7. Explain Joule-Kelvin effect. What is inversion temperature? 
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Note:  Long Answer Questions. Answer should be given in 800 to 1000 words. 
Answer all questions. All questions are compulsory.  

   Section – A 

   KeC[ - De   DeefOekeâlece Debkeâ     :  18 

      Maximum Marks:  18 

 
1- ¼v½ Ýslusy ds f}fçTe fof/k }kjk O;frdj.k fÝUtksa dk cuuk le>kb;s rFkk fÝUt pkSM+kbZ ds 

fy, O;atd Kkr dhft,A 

(a) Explain the formation of interference fringes by means of Fresnel’s Bi prism and 

derive the expression for fringe width. 

¼c½ dyklEc) L=ksrksa ls vki D;k le>rs gSa \ le>kb;s] D;ksa nks fofHkUu ¼LorU=½ çdk”k 

L=ksr ¼leku rjax nS/;Z ds½ O;fRkdj.k ugha n”kkZrs gSaA 

(b) What do you mean by coherent sources? Discuss why two independent sources of 

light of same wavelength cannot show interference. 

2- ¼v½ fdlh xzfVax dh foHksnu {kerk ls vki D;k le>rs gSaA 

(b) What do you understand by the resolving power of a grating. 

¼c½ n”kkZb;s fd fdlh ,d bap :yj Lisl Vªkalfe”ku xzsfVax dh foHksnu {kerk  ds 

fy, ukeZy bUlhMsUl ij  ls vf/kd ugha gks ldrkA 

(c) Show that for a transmission gratting with one inch ruled space that resolving power 

cannot exceed  at normal incidence. 

3- ¼v½ dSYykbV fØLVy esa f} viorZu dks le>kb;sA Qsl fjVkMsZ”ku IysVl D;k gksrh gSA 

(a) Discuss double refraction in calcite crystal. What are the retardation plates? 

¼c½ ,d v{kh; fØLVy esa f} viorZu ds gkbxUl fl)kar dh O;k[;k dhft,A 

(b)  Explain Huygen’s theory of double refraction in a uniaxial crystal. 

 



 

Section-B ¼[k.M& c½ 

4- ikiqys”ku bUko”kZu ls vki D;k le>rs gSaA O;k[;k dhft,A 

4. What do you understand by Population inversion? Explain. 

5- DokVZt fØLVYk ds fy, ;fn 0 rFkk  dk Øe”k% eku 1-5418 rFkk 1-5508 gks rks rjax 

nS/;Z 5000  ds fy, 0-032 mm eksVh IysV ds fy, Qsl fjgkMZs”ku dk eku Kkr dhft,A 

5. The values of 0 and  for quartz are 1.5418 and 1.5508 respectively. Calculate the 

phase retardation for 5000 . When the plate thickness is 0.032mm.  

6- vkfIVdy QkbclZ D;k gksrs gSaA blds eq[; fl)kar dks lfp= le>kb;sA 

6. What are optical fibers? Explain its basic principle with diagram. 
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Note:  Long Answer Questions. Answer should be given in 800 to 1000 words. 
Answer all questions. All questions are compulsory.  

   Section – A 

   KeC[ - De   DeefOekeâlece Debkeâ     :  18 

      Maximum Marks:  18 

 

1- lkissf{kdrk ds fof”k’V fl)kUr dh ifjdYiuk crkb;s rFkk ykjsUV~t ds :ikUrj.k lehdj.k dk 

fuxeu dhft,A 

1. State Postulates of relativity (STR) and deduce horentz transformation equation. 

2- fdlh L yEckbZ ds fMCcs esa ,d d.k ds ,d fofe; xfr ds fy, JksfMaxj dk lehdj.k gy 

dhft, rFkk fn[kkb;s fd bl d.k dk vkbxsu ewY; yEckbZ L ds oxZ dk O;qRØekuqikrh gksrk 

gSA 

2. Solve Schrodinger equation for 1-D motion of a particle in a box of side L and show that 

its Eigen value is inversely proportional to square of side L . 

3- ukfHkd ds nzO;eku&{k; dk o.kZu dhft,A 

3. Explain mass-defect of nucleus. 

Section-B ¼[k.M& c½ 

4- ,d ehVj yEch NM+h dh vkHkklh yEckbZ D;k gksxh ;fn çs{kd fLFkj gks rFkk NM+h yEckbZ dh 

fn”kk esa xfr ls xfreku gks \ 

4. What will be apparent length of the meterstic measured by an observer at rest when the 

stick is moving along the length with a velocity  . 

5- cksgj dh d{kh; ifjdYiuk dk vfuf”[rrk ds fl)kUr ls dSls mYys/ku gksrk gS \ O;k[;k 

dhft,A 

5. How does the concept of Bohar’s orbit violate the uncertainty relation? Explain. 

6- jsfM;ks ,fDVo&{k; ds nkSjku fdu&fdu laj{k.k ds fu;eksa dk ikyu gksrk gSA 

6. What are the conservation laws obeyed during radioactive decay. 

7- X- fdj.k LisDVªe ds vkxj çHkko dh O;k[;k dhft,A 

7. Explain Auger effect of X-ray spectrum. 
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1- fl) dhft, A 

1. Prove that  

2- LVksDl çes; dks fyf[k;s rFkk fl) dhft,A 

2. State and prove Stokes’s theorem. 

3- fdlh flDds dks 10 ckj mNkyus esa çkf;dRkkvksa dh x.kuk dhft,] tc 

¼i½ lHkh gsM ¼ii½ 5 gsM] 5 Vsy ¼iii½ 3 gsM] 7 Vsy rFkk ¼iv½ 7 gsM rFkk 3 

Vsy] vkrs gksaA 
3. Calculate the probability that in tossing a coin 10 times we get 

(i) all Heads (ii) 5 Heads, 5 Tails (iii) 3 Heads, 7 Tails (iv)7 Heads, 

3 Tails. 

Section-B ¼[k.M& c½ 

4- ;fn fn[kkb;sA 

¼i½     rFkk ¼ii½  

4. if  show that  

¼i½     rFkk ¼ii½  

5- ,d lfn”k {ks=  gSA fn[kkb;s fd ;g {ks= 

v?kw.khZ; gS rFkk bldk vfn”k foHko fudkfy;sA 

5. A vector field is given by   show that 

field is irrotational and find the scalar potential.  



6. ,d lfn”k {ks=  ,d /kukHk 

 ds vk;ru }kjk f?kjus okys {ks=Qy ls 

ifjHkkf’kr gSA  dh x.kuk dhft,A 

6- Vector field  defined over the volume of the cuboid 

given by ; enclosing the surface S. 

evaluate  

7- çkf;drk ds okbuksfe;y çes; dk mYys[k dhft, rFkk fl) dhft,A 

7. State and prove Binomial theorem of Probability. 
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1- lehdj.k  

 dks gy dhft,A 

1. Solve equation 

 

2- ,d çR;korhZ fo|qr&okgd cy E Sinwt Js.kh Øe esa tqM+s gq;s çsjd L rFkk C ij 

vkjksfir fd;k tkrk gSA fn[kkb;s ifjiFk esa fo|qr /kkjk dk eku 

 gSA tgk¡  gSA 

2. An alternating E.m.t E Sinwt is applied to an inductance L an capacitance C 

in series. Show that the current in the circuit 

is . Where . 

3- Qyu f(x) ds fy, Qwfj;j Js.kh Kkr dhft, 

tgk¡ f(x)= x+  



          -x-  

vkSj f(x+2 ) = f(x). 

3. Find the Fourier series for the function f(x).  

f(x)= x+  

-x-  

f (x+2 ) = f(x). 

Section-B ¼[k.M& c½ 

4- DySjV~l lehdj.k dks ifjHkkf’kr dhft, rFkk lehdj.k 

P= log (Px-y). 

4. Define Clairaut’s equation and solve 

 

5- lehdj.k  

 

5. Solve 

 

6- lehdj.k ls cuus okys lHkh xksyksa] ftudk dsUnz Z 

v{k ij fLFkr gS] ds fy, vkaf”kd vody lehdj.k fyf[k;sA 

6. Find partial differential equation of all spheres whose centre lie on Z-axis 

and is given by the equations.  Being 

constants. 

7- Qwfj;j Js.kh ds fMfjpysV dh “krZ fyf[k;sA 

7. Write Dirichlet’s condition for a Fourier series. 
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1- fuEufyf[kr vuUr xksyh; laxzkgd ¼dwi½ ds fy, rjax dyu rFkk vuqefr çkIr 

ÅtkZ fudkfy;s 

 

V(r) = 0               ;fn  

                 ;fn  

1. Consider infinite spherical well  

V(r) = 0               ;fn  

                 ;fn  

 Find wave functions and allowed energies. 

2- fuEufyf[kr dEI;wVsVj dh x.kuk dhft;s 

  rFkk  tgk¡ rFkk 

- 

2. Evaluate the commentators’   &  tgk¡ 

rFkk - 

3- WKB lfUudVu dk ç;ksx djrs gq, gkeksZfud vkfLkysVj ds fy, vuqefr çkIr 

ÅtkZ fudkfy;sA 

3. Use the WKB approximations to find the allowed energies of the harmonic 

oscillators. 

 



 

Section-B ¼[k.M& c½ 
1- gkbtsuoxZ ds vfuf”prrk ds fl)kUr dh lgk;rk ls cksgj ds çFke d{k dh f=T;k 

fudkfy;sA 

1. Find radius of Bohr’s first orbit with the help of Heisenberg’s uncertainty 

Principle. 

2- vgZuQsLV çes; fyf[k;s rFkk fl) dhft;sA 

2. State and prove Ehrenfest theorem. 

3- ,d v/kZ pØ.k d.k X=  voLFkk esa gSA ;fn Sz rFkk Sx ekik tk; rks 

rFkk  ds varxrZ vkus dh D;k çkf;drk gksxh \ 

3. A spin-  particle is in the state . If Sz and Sx are measured what 

are the probabilities of getting   and  

4- fuEufyf[kr fdUgha nks ij lkjka”k fyf[k;s 

¼a½ f}rh; ifjek.khdj.k ¼b½ ckuZ lfUudVu ¼c½ lekurk;s rFkk laj{k.k fu;eA 

4. Write short note on any two 

(a) Second Quantization (b) Born Approximation (c) Symmentries and 

Conservation laws. 

 

 

 

 


