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dkslZ dksM % 

Course Code: CSSPHS-01 

dkslZ 'kh"kZd%&  

¼Course Title½ Elementary Mechanics 

vf/kdre vad % 30 

Maximum Marks : 30 

[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  Answer any three of them.. Each question should be answered in 800 to 1000 Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 

 

1. b;qyj ds izokg ds lehdj.kksa dks O;qRiUu dhft,A budk mi;ksx djds LFkk;h v/kw.khZ izokg ds 

fy;s cuwZyh dk izes; izkIr dhft;sA 

Discuss Euler's equations of flow. Use these to obtain Bernoulli's theorem for steady, 

irrotational flow of a liquid.  

 

2. vkisf{kdrk ds fof'k"V fl)kUr ds vfHkx`ghrksa dk dFku dhft, rFkk ykjsat :ikUrj.k 

lehdj.kksa dks O;qRiUu dhft;sA 

State the postulates of special theory of relativity and derive the Lorentz transformation 

equations.  

 

3. tM+Ro vk?kw.kZ D;k gS\ dks.kh; osx ,oa dks.kh; laosx esa lEcU/k LFkkfir dhft,A 

What is moment of Inertia. Deduce the relation between angular velocity and angular 

momentum of a rigid body. 

 

4. i`Foh ij xq:Rroh; fu;rkad G D;k gksrk gSA fdu 'krksZ ds vk/kkj ij bldk eku ifjofrZr 

gskrk gSA lkoZf=d xq:Rokd"kZ.k fu;rkad G rFkk xq:Roh; Roj.k g esa lEcU/k n’kkZvksaA 

What is gravitational acceleration "G" on Earth. Why it is changed, find out the relation 

between gravitational constant  "G" and gravitational acceleration "g". 

 

5. iz{ksI; dh vf/kdRke Å¡pkbZ H gks rks fl) dhft, dh iz{ksit osx  
    

    
  gksxk tcfd Q 

iz{ksi.k dks.k gSA 

If H is maximum light of a projection then prove that the projectile velocity will  
    

    
  

be where   is projectile angle. 

 

6. ,d Bksl 'kadq ds Å/okZ/kj v{k ds ifjr% tMRo vk?kw.kZ ds fy, ,d O;atd fuxfer dhft,A 

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

 

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

State and prove the principle of conservation of Linear momentum.  



 

8. iyk;u osx dks ifjHkkf"kr dhft, rFkk blds ,d O;atd izkIr dhft,A 

Define escap velocity and obtain an expression for it.  

 

9. laj{k.k ds fl)kUr D;k gS\ dk;Z dh vfHk/kkj.kk dh O;k[;k dhft;s ,oa dk;Z&ÅtkZ izes; crkb;s 

rFkk fl) dhft;sA 

What conservation laws? Explain concept of work. State and prove work energy theorem. 

 

10. U;wVu ds xq#Rokd"kZ.k ds fu;e ls dsiyj ds mixzgh; xfr ds fu;ekas dk fuxeu dhft,A  

Derive Keplar’s law of planetary motion from Newton’s law of gravitation. 

 

11. ,d Bksl xksys dk tM+Ro vk?kw.kZ ¼v½ C;kl ds ifjr% rFkk ¼c½ Li’kZ js[kk ds ifjr% fudkfy;sA  

Calculate moment of inertia of a solid sphere about (a)  a diameter (b) a Tangent 
 

[k.M & c 

Section - B 

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. tM+Ro vk/kw.kZ dh ifjHkk"kk nhft, rFkk bldk HkkSfrd egRo dks le>kb;sA ;fn ge ,d gh 

nzO;eku o ,d gh ckg~; f=T;k dh ,d Bksl o`Rrh; pdrh rFkk ,d o`Rrh; oy; ds tM+Ro 

vk/kw.kksZa dh rqyuk djsa rks fdlrk tM+Ro vk/kw.kZ vf/kd gksxkA vius mRrj dk dkj.k nhft,A 

Define moment of inertia and explain its physical significance. Whose moment of inertia 

will be greater if we compare the moment of inertia of solid circular disc with that of a 

circular ring having the same mass and the same outer radius? Give the reason of your 

answer.  

 

2. xq:Roh; foHko rFkk xq:Roh; {ks= dh rhozrk ifjHkkf"kr dhft;sA ,d irys xksyh; dks'k ds }kjk 

fdlh fcUnq ij xq:Roh; foHko ds fy, O;atd izkIr dhft, ;fn og fcUnq xksyh; dks'k ds 

vUnj fLFkr gksA 

Define gravitational potential and gravitational field intensity. Find the expression for 

gravitational potential due to a thin spherical shell at a point situated inside the shell.  

 

3. xzgh; xfr ds dsiyj fu;eksa dk dFku nhft;s rFkk ;g fn[kkb;s fd iziFk ,d 'kkado gSA 

State the Kepler's law of planetary motion and show that the trajectory is a conic section.  

 

 

4. fdlh lekax lefnd Bksl ds fy;s         ds chp lEcU/k O;qRiUu dhft, tgkWa izrhdksa ds 

lkekU; vFkZ gSaA 

For a homogeneous isotropic solid derive the relation between          where the 

symbols have their usual meaning.  

 

5. nzO;eku {kj.k D;k gSA vLFkkbZ ikWthVªksfu;e ijek.kq ds fy, bldk eku Kkr dhft,A  

What is reduced mass and find its value for unstable positronium atom.  



 

6. d`fre mixzg D;k gSA d{kh; mixzg ,oa Hkw&fLFkj mixzg dh O;k[;k dhft,A 

What is artificial satellite? Explain orbital satellite and Geo-stationry satellite.  

 

7. izR;kLFk fLFkfrt ÅtkZ D;k gS] bldh foLrkj ls O;k[;k dhft,A 

What is elastic potential energy? Deduce the expression for it. 

 

8. i`Foh ds pkjks vksj o`RRkh; iFk ij ?kwers gq, mixzg dh xfr ,oa fj;ksY;wlu le; ds fy, 

O;atd fuxfer dhft,A 

Derive expressions for the velocity & revolution time of a satellite in circular orbit 

around the earth.  

 

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

  
 ds 

cjkcj gksrk gSA  

Show that the rate of change of angular momentum of a particle is equal to the torque 

acting on it         
       

  
 .  

 

10. tM+Roh; rFkk vtM+Roh; Ýse ls vki D;k le>rs gSA mnkgj.k lfgr O;k[;k dhft,A 

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

 
11. ,d 6-0 fdxzk dh xkM+h fpdus ry ij 9-0 eh-@ls- dh xfr ls xfreku gSA ;fn ,d 12-0 

fdxzk- dk iSdsV xkM+h esa Å/okZ/kj fxjk;k tkrk gS rks vc xkM+h dh xfr crkb;s  

A 6.0kg. cart is moving on a smooth surface at a speed of 9.0 m/s. When a 12.0 kg. packet is 

dropped into it vertically. Determine subsequent motion of the cart. 

 

12. ,d 16-0 fdxzk- nzO;eku rFkk 20 lseh- f=T;k dk Bksl osyukdkj ¶ykbZ&Cghy 5-0 

pDdj@lsds.M yxkrk gSA bldh xfrt ÅtkZ rFkk laosx fudkfy;sA  

A solid cylindrical fly wheel of mass 16 kg. and radius 20 cm making 5.0 revolution / second. 

Find kinetic energy and momentum. 
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[k.M & ^v* 
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nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 
uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  Answer any three of them. Each question should be answered in 800 to 1000 Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 

 

1. vYVªklksfud rjax D;k gS\ blds tsusjs'ku ds nks izdkj crk;sa rFkk blds mi;ksx ds ckjs esa 

laf{kIr fooj.k nsaA 

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

their application. 

 

2. fl) djsa fd ,d fn'kh; rjax ds fy;s tujy fMQsjsfU';y lehdj.k fuEu gS\ 

   

   
   

   

   
 

 

Prove that for one dimensional wave, the most general differential equation is, 
   

   
   

   

   
 

 

3. ljy vkorZxfr fdls dgrs gSa\ ljy ÅoxZxfr djrs gq, yksyd dh xfr ds fy, ÅoZrdky 

dh x.kuk dk O;atd fy[kksA 

What is simple harmonic motion? Find out the time period of a simple pendulum when it 
is in harmonic motion. 
 

4. vuqukn fdls dgrs gSaA vuqukn ds vuqiz;ksx dh foospuk dhft,A /ofu vuqukn ,oa oS|qr 

vuqukn dk mnkgj.k crkvksaA 

What is resonance? Discuss the application of resonance. Give the example of sound of 
resonance and electric resonance. 
 

5. MkIyj izHkko D;k gS\ lc Jksr ,oa Jksrk nksukas xfreku gS bl n’kk esa vkHkkoh vko`fRr ds lw= 

dk ifjdyu djksA ;fn ek/;e Hkh xfreku gks rc vko`fRr ij D;k izHkko iM+sxkA 

What is Doppler's effect? Obtain the virtual frequency when both source and observer are 
in motion. What is the effect of frequency when a medium is in motion? 
 

6. 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  

Define simple harmonic motion. Establish the equation of motion of a body oscillating in 

simple harmonic motion.  



 

7. voefUnr nksyu xfr fdls dgrs gSaA voefUnr nksyd ds fy, fMQjsfUl,y lehdj.k çkIr 

dhft,A  

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

  

8. 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  

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

antinodes in stationary waves with diagram.  

 

9. laj{k.k ds fl)kUr D;k gS\ dk;Z dh vfHk/kkj.kk dh O;k[;k dhft;sA dk;Z&ÅtkZ izes; crkb;s 

rFkk fl) dhft;sA  

What is conservation laws? Explain concept of work. State and prove work-energy theorem. 

 
 

 
 

[k.M & c 

Section - B 

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. Kkr djsa Å/okZ/kj osx /ofu dk 2-6 gm/cm
3
 ?kuRo ds glass esaA ftlesa Young's Modulus dk 

eku 6.5 x 10
11

 dynes / cm
2
 gSA 

Find the longitudinal velocity of sound in glass of density 2.6 gm/cm
3
 for which the value 

of Young's Modulus is 6.5 x 10
11

 dynes / cm
2
. 

 

2. Qksfj;j izes; D;k gSA bldh lhek;sa D;k gSa\ 

What is Fourier's theorem? What are its limitations?  

 

3. fdl fcUnq ij xfrt ÅtkZ rFkk LFkSfrT; ÅtkZ lEiw.kZ ÅtkZ dh vk/kh gksrh gSA 

At which points the kinetic and potential energies are half of the total energy.  

 

4. fdlh lery izHkkoh rjax dh lehdj.k iz;qDr fpUgksa dk vFkZ le>krs gq, fyf[k,A 

Write down the equation of plane progressive wave with usual meaning of contain in 

equation. 

 

5. O;frdj.k D;k gS\ nks rjaxks ds laiks"kh O;fDrdj.k ,oa fouk’kh O;frdj.k ds le>kvksA 

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

 

6. ruh gqbZ Mksjh ds dEiu esa ewy Lojd izkIr djus ds fy, lw= dk fuxeu dhft,A ewy Lojd 

dks fdl izdkj ls ifjofrZr fd;k tk ldrk gSA 

Obtain the equation of fundamental tone in vibrations of stretched string. How the 

fundamental tones be changed. 



 

7. çdk’k ds MkIyj fl)kar dk mYys[k djrs gq, O;k[;k dhft,A blds mi;ksx dks crkb;sA  

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

  

8. n gkeksZfud fMÝSD’ku iSVuZ ds fy, fjlYVSUV vk;ke dk eku çkIr dhft,A  

Find the resultant amplitude for n harmonic diffraction pattern.  

 

9. fjocZj s’ku le; dks Kkr djus ds fy, fdlh ,d fof/k dks le>kb;sA  

Discuss a method for the measurement of reverberation time.  

 
 

10. fn[kkb;s ;fn okg~;cy 'kwU; gS rks js[kh; laosx lajf{kr gksxkA  

Show that if external force is zero, then linear moment will be conserved. 

 

11. U;wVu ds xq#Rokd"kZ.k ds fu;e ls dsiyj ds mixzgh; xfr ds fu;ekas dk fuxeu dhft,A  

Derive Keplar’s law of planetary motion from Newton’s law of gravitation. 

 

12. ifjpkfyr ,y-lh-vkj- ifjiFk ds vody lehdj.k dks crk;saA 

Explain  the differential equation of a driven LCR circuit.  
  



14. mRrj izns”k jktf"kZ V.Mu eqDr fo”ofo|ky;] iz;kxjkt 

15. ,dy fo’k; ¼HkkSfrd foKku ½ esa izek.k&i= dk;ZØe ¼foKku½ vf/kU;kl l=& 

2024&25 

16.  

dkslZ dksM % 

Course Code: CSSPHS-04 

dkslZ 'kh"kZd%&¼Course Title½  

Electric and Magnetic Phenomena  

vf/kdre vad % 30 

Maximum Marks : 30 

[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 

 

1. fLFkj fo|qfrdh ds xkml fu;e dk mYys[k ,oe~ O;k[;k dhft;sA ;fn ,d xksys ds vk;ru esa 

vkos'k dk forj.k leku :i ls forfjr gks rks xksys ds vUnj rFkk ckgj ds fcUnqvksa ij fo|qr 

{ks= dk eku fudkfy,A 

State and discuss the Gauss's law of electrostatics. Using this, obtain an expression for 

electric field due to uniformly distributeted charge in spherical volume at an external and 

internal point.  

 

2. ,fEi;j ds ifjiFk fu;e dks fl) dhft, A bldk mi;ksx djds fdlh /kkjk izokfgr 

ifjukfydk ds dkj.k pqEcdh; {ks= dh rhozrk Kkr dhft,A 

Prove Ampere's circuit law. Using this, calculate the magnetic field due to a current 

carrying solenoid.  

 

3. eqDr vkdk'k esa eSDlosy ds lehdj.kksa dks fyf[k,A fo|qr ,oa pqEcdh; {ks=ksa ds fy, rjax 

lehdj.k fudkfy;s Abu rjaxksa ds vfHky{k.kksa dh Hkh foospuk dhft,A 

Write Maxwell's equation in a free space. Derive wave equation for the electric and 

magnetic fields in a source free region. Also discuss the characteristics of these waves.  

 

4. vleku fo|qr {ks= esa j[ks gq, oS|qr ij yxus okys cy ds fy, O;atd LFkkfir dfj,A 

Derive an expression for the force acting on an electric dipole kept in a non-uniform 

electric field. 

 

5. fdlh la/kkfjr dh /kkfjr ls vki D;k le>rs gSa\ lekUrj IysV la/kkfj= ds fy, O;atd izkIr 

dhft, la/kkfj= ds vkos’ku rFkk fujkos’ku dks la{ksi esa le>kb,A 

What do you mean by capacitance of a capacitor? Find an expression for parallel plate 

capacitor. Explain charging and discharging of a capacitor briefly. 

 

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

State and prove Gauss’s law in electrostates.  



7. 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  

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.  

8. 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  

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

Curve is equal to the hysteresis loss per unit volume of the specimen in one cycle. 

  

9. xk¡l izes; crkb;s RkFkk fl) dhft;sA bl izes; dk iz;ksx djrs gq;s vkosf’kr vuUr pn~nj dh 

otg oS|qr {ks= rhozrk fudkfy;sA  

State and prove Gauss theorem. Apply it to find the field strength due to an infinite flate sheet 

of change.  

 

10. inkFkZ ds pqEcdh; xq.kksa ds vk/kkj ij muds izdkj crkb;sA izfrpqEcdh; ds ySfXou fl)kUr dh 

O;k[;k dhft;sA  

Clasify the materials on the basis of their magnetic properties. Explain Longevin’s theory of 

diamagnetism.  

 

11. eSDlosy dk fo|qr pqEcdh; lehdj.k fyf[k;s rFkk bldh lgk;rk ls fuokZr eas fo|qr pqEcdh; 

rjax dk lehdj.k fuxfer dhft;sA  

Write Maxwell’s equation and use it to derive electromagnetic wave equation in free space.  

 

 

 

[k.M & c 

Section - B 

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. LCR ifjiFk esa Js.kh vuqukn dks le>kb;s rFkk vuqukfnr vko`fRr ds fy, O;atd LFkkfir 

dhft,A bl ifjiFk dks Lohdkjh ifjiFk D;ksa dgk tkrk gS\ 

Explain the series resonance in LCR circuit and derive the expression for resonance 

frequency. Why is this circuit known as acceptor.  
 

2. VªkalQkeZj dh jpuk rFkk dk;Zfof/k le>kb;sA buesa mtkZ gkfu fdu fdu dkj.kksa ls gksrh gSa\ 

bUgsa fdl izdkj de fd;k tkrk gS\ 

Explain the construction and working of transformer. What are the causes of loss of 

energy in a transformer? How are they minimized?  

 

3. izsfjr fo|qr okgd cy ds fy, QSjkMs ds fu;e dk dFku nhft, rFkk mldk lekdy vkSj 

vody :i izkIr dhft,A 



State Faraday's law for induced e.m.f. and obtain its integral and differential form.  

 

4. ,fEi;j ds ifjiFk fu;e ds lq/kkj ds igys D;k vlaxfr Fkh vkSj eSDlosy us bls dSls 

nwj fd;k\ 

Before the modification of Ampere's circuital law what was the anomaly and how it was 

removed by Maxwell? 

 

5. oS|qr f}/kqzo ds dkj.k fdlh fcUnq ij oS|qr foHko ds fy, O;atd LFkkfir dhft,A 

Derive an expression for the electric potential due to an electric dipole at any point 

 

6. ijkoS|qr ek/;e ls xSl ds fu;e dks crk;sa rFkk mldk fuxeu dhft,A 

State and prove Gauss’s law in a dielectric material. 

 

7. fdlh ijkoS|qr {ks= cy lehdj.k dk mi;ksx djrs gq, DykWf’k;’k&eslksV~Vh lehdj.k izkIr 

dhft,A  

Using the equation of electric field strength on an molecule within a dielectric, obtain 

Claussius-Mossotti equation. 

 

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

Calculate the resultant electronic field at the centre O of the square ABCD of the side ‘a’ 

meter.  

 

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

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

  

10. 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  

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.  

 
11. ,d la/kfj= eas fufgr ÅtkZ ds fy;s O;atd fudkfy;sA  

Derive expression for energy stored in a capacitors.  

 

12. foHko dyu dk eku   = 10 2+ 2
 gS] tgk¡ V oksYV~l esa rFkk ls-eh- esa gSA V dk eku fcUnq 2-1 

lseh- ij fudkfy;sA  

The potential function is given by V=10 2+ 2where V is in volts and x & y are in cm. 

Find the value of gradient of potential V at point 2.1 cm.  
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Long Answer Questions. 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 

vf/kdre vad% 18 
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1. ewfoax Dok;y xSYosuksehVj dks of.kZr djsaA 

Describe moving coil galvanometer.  

 
2. Qqy oso jsDVhQk;j dks crk;saA 

Explain full wave rectifier.  

 

3. VªkaflLVj ,D'ku dks foLrkj esa crk;sA 

Describe the transistor action in detail.  

 

4. izo/kZd esa QhMcSd ds fl}kUr dks le>k;sA /kukRed rFkk _.kkRed QhMcSd D;k gksrs gSA 

_.kkRed QhMcSd ds D;k ykHk gksrs gSA 

Explain the principle of feedback in amplifiers. What are the positive & negative 

feedback? What are the advantages of negative feedback? 

 

5. fQYVj ifjiFk D;k gksrs gSaA fn"V dkjd ds vkmViqV ifjiFk esa fQYVj ifjiFk ds Qk;ns dk 

mYys[k dhft,A fjiyl ls cpus ds fy, fofHkUu fQYVjl ds mi;ksx dh foospuk dhft,A 

What is a filter circuit? Give the advantage of a filter in the output circuit of a rectifier. 

Discuss the use of various filters to avoid ripples. 

 

6. ,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  

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

component used in this circuit.  
 

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

pkfg,] le>kb;sA  

What is meant by CMRR? Explain why this should be very high or very low for an OP-

AMP .  

 

 

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



State and prove De-Morgan’s theorem.  
 

9. cwfy;u izes; dks crkb;s rFkk fl) dhft;s 

State and prove Boolean theorem of Boolean algebra.  

 

10. buofVZax izo/kZd rFkk uku buofVZax izo/kZd ds foHko ykHk ds fy;s O;atd fudkfy;sA  

Derive expression for the voltage gain of an inverting and non inverting application.  
 

11. fdlh ifjiFk esa la/kkfjr C izsjdrRo L rFkk izfrjks/k R Js.kh Øe esa tqM+s gSA ;fn izR;korhZ fo|qr 

okgd rFkk crk vkjksfir fd;k tkrk gS rks fo|qr /kkjk rFkk izfrok/kk ds fy;s O;atd fudkfy;saA  

Derive expression for current and impedance when and alternatin emf is applied to a circuit 

having capacitance C, inductance L and resistance R in series. .  
 

 
[k.M & c 

Section - B 

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. Zener Mk;ksM D;k gS\ breakdown {ks= esa ,d vkn'kZ  Zener Mk;ksM ds equivalent circuit 

dks js[kkafdr djsaA 

What is Zener diode? Draw the equivalent circuit of an ideal Zener diode in breakdown 

region.  

 

2. lseh dUMDVj ds energy band description dks crk;saA 

Give the energy band description of Semi conductors.  

 

3. ,d VªkaflLVj esa ;fn Ic = 4.9 mA rFkk IE = 5 mA gS rks µ dh value D;k gS\ 

In a transistor if Ic = 4.9 mA and IE = 5 mA, what is the value of µ ?  

 

4. ekslQsV izo/kZd ds lajpuk rFkk dk;Ziz.kkyh dk o.kZu dhft,A 

Describe the construction and working of mosfet amplifier. 

 

5. V;wUM IysV nksyd dk o.kZu dhft, rFkk LkLVsUM nksyu izkIr djus dh ’krksZ dks izkIr dhft,A 

Describe a tuned plate oscillator and obtain the condition for the sustained Oscillations. 

 

6. izo/kZd ds oksYVst xsu rFkk foM~Fk ls vki D;k le>rs gSaA 

What do you understand by voltage-gain and band-width of an amplifier. 

 

7. fdUgha nks ij fVIi.kh fyf[k,A 1- QsV izo/kZd 2- Qqy ,sMj 3- iw.kZ rjax fn"Vdkjd 

Write short note on any two :  1. FET amplifier. 2. Full adder 3. Full wave rectifier. 

 

 

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



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

 

9. ,d P-N taD’ku Mk;ksM ds fy, P-N vfHkur ifjiw.kZ /kkjk dk eku ij 1 gSA 150 mv ij vxz 

vfHkur ds fy, bldk çR;korhZ çfrjks/k fudkfy;sA  

The reverse bias saturation current for a P-N Junction diode is 1   at 3000K. Determine its 

ac resistance at 150 mv forward bias.  

 

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

                    
Prove the following Boolean identity.  

                    
 

11. fdUgh nks ij laf{kIr fVIi.kh fyf[k;s  

¼i½ Fksosfuu çes;  

¼ii½ f¶Yi&¶yki  

¼iii½ v)Z rjax fn"VdkjdA  

write short note on any two  

(i) Thevenin’s theorem  

(ii) Flip-flop  

(iii) Half wave rectifier.  

 

12. oSdwe V~;wc izo/kZd rFkk VªkaftLVj izo/kZd esa vUrj fyf[k;sA  

Write difference between vaccum tube amplitier and transistor amplifier.  
 

13. O;atd X = AB( C  + EF) ds fy;s ykWftd ifjiFk cukb;sA  

Draw the logic circuits that impliments the expression X = AB( C  + EF)  
 

14. eYVhehVj ls vki D;k le>rs gSa\ ;g dSls dk;Z djrk gSA bldk vuqiz;ksx D;k gSA  

What do you mean by multimeter? How does it works? Write it’s applications.  
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Long Answer Questions. 

 
uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 

 

1. dkuksZ m"ek D;k gS\ dkuksZ pØ dk o.kZu dhft,A rFkk batu dh n{krk dk ifjdyu dhft,A 

What is Carnot's engine? Explain Carnot's cycle and derive the expression for the 

efficiency of engine.  

 

2. xSl ds v.kqvksa ds fy, eSDlosy ds osx forj.k fu;e dk fuxeu dhft, rFkk ek/; pky] oxZ 

ek/; osx rFkk vfr lEekfur osx ds chp vUrj Li"V dhft,A 

Deduce Maxwell's law of distribution of velocities among the molecules of a gas and 

distinguish between mean velocity, r.m.s. velocity and most probable velocity of gas 

molecules. 

  

3. fpjlEer rFkk Dok.Ve lkaf[;dh esas D;k vUrj gS\ cksl&vkbZULVhu rFkk QehZ fMjkd lkaf[;dh 

dk eSDlosy cksYV~leSu lkaf[;dh dh rqyuk esa laf{kIr o.kZu dhft,A 

What is difference between classical and quantum statistics? Give a brief introduction of 

Bose Einstein and Fermi-Dirac statistics in comparison to Maxwell-Boltzmann statistics.  

 

4. 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  

State first law of thermodynamics. Using this law explain the change of states undergoing 

a closed system. 

  

5. ,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  

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. 

  

6. iFk Qyu rFkk fcUnq Qyu fdls dgrs gSaA fl) dhft, fd Å’ek iFk QYku gksrh gS rFkk 

,UVªksih fcUnq Qyu gksrh gSA  

What do you understand by loath function & point function? Prove that heat is a path 

function & Entropy is a point function.  

 



7. 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  

To produce network in a thermodynamic cycle a heat engine has to exchange heat with 

two thermal reservoirs. Explain it.  

 

8. fdlh fudk; dh vkUrfjd ÅtkZ ls vki D;k le>rs gSa\ Å"ekxfrdh dk izFke fu;e fyf[k, 

rFkk bldh lgk;rk ls vk;ru (dv)] rki (dT) rFkk m"ek (ds) ifjorZuksa ds chp lEcU/k 

dhft,A  

What do you understand by the interanal energy of a system? State first law of a relation 

between the change in volume (dv), temperatre (dT) and heat (ds).  
 

9. fofHkUu Å"ekxfrdh foHkoksa dh ifjHkk"kk nhft, rFkk mudh lgk;rk ls eSDlosy ds Å"ekxfrdh 

lEcU/kksa dks izkIr dhft,A  

Define different thermodynamical potentials and use them to obtain maxwell’s 

thermodynacmical relations.  

 

10. n’kkZb;s fd ,d xSl dk ';kurk xq.kkad fuEufyf[kr O;atd }kjk fd;k tkrk gSA  =
 

 
     

;gk¡    rFkk   Øe’k% ?kuRo] vkSlr pky rFkk vkSlr eqDRk ikFk gSA   dh nkc o rki ij 

fuHkZjrk dh foospuk dhft,A  

Show that for a gas the coefficient of viscosity is given by the following expression  =
 

 
   

  here    and   are density, mean speed and mean free path respectively. Discuss the 

dependence of n and pressure and temperance.  
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Short Answer Questions. 
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     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. ok.Mj oky dk xSl voLFkk lehdj.k O;qRiUu dhft,A bl lehdj.k dh D;k D;k dfe;kWa gSa\ 

Derive Vander Waal's equation of state for a gas. What are the drawbacks of this 

equation?  

 

2. d`".k fiaM ls D;k rkRi;Z gS\ d"̀.k fiaM fofdj.k fdu fdu dkjdksa ij fuHkZj djrs gSa\ 

What is meant by Black body? On what factors does the black body radiation depend?  

3. foHkktu Qyu dk egRo le>kb;sA 

Explain the importance of partition function?  
 

4. LVSfVLVhdy eSdsfuDl dh ifjdYiuk D;k gS\ dyk vkdk'k rFkk dksf"Bdk dks ifjHkkf"kr 

dhft,A 

What are the postulates of statistical mechanics? Define phase space and phase cell. 

  



5. bUFkSyih dks ifjHkkf"kr dhft,A n’kkZb;s fd vkn’kZ xSl dh bUFkSyih dsoy rki ij fuHkZj djrh 

gSA  

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

 

6. dkukZV pØ fdls dgrs gSaA pkjksa çfØ;kvksa dks foLrkj ls le>kb;s ftlls pØ dk fuekZ.k gksrk 

gSA  

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

 

7. fdlh vfØ; flLVe ds fy, fxCl Qsl :y crkb;sA f=fcUnq flLVe uku oSfj,.V D;ksa gksrk 

gSA le>kb;sA  

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

variant?  Explain.  

 

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

Explain Joule-Kelvin effect. What is inversion temperature?  

 
9. eSDlosy&cksYteSu] QehZ&fMjkd rFkk ckslq&vkbUlVkbu lkaf[;dh esa D;k vUrj gksrs gSa\  

What are the differences between Maxwell Boltzman, Fermi-Dirae and Bose-Einstein 

statistics?  
 

10. Å"ekxfrdh ds 'kwU; fu;e dk dFku dhft,A blls rki dh ladYiuk dSls feyrh gSA  

State zeroth law of thermodynamics. How does it lead to the concept of temperature.  

 

11. dkjksV bUtu dh n{krk T-S vkjs[k dh lgk;rk ls fuxfer dhft,A 

Derive the expression for the efficiency of a carrot engine from T-S diagram. 

 

12. fl) dhft, fd vkn’kZ xSl ds lerkih izØe esa ,UFkky;h fLFkj jgrh gSA 

Show that enthalpy remain constant for isothermal process of perfect gas. 
 

13. fl) dhft, fd ,UVªkih ,d fcUnq Qyu gksrk gSA  

Show that entropy is a point function. 

 

14. izFke dksVh ds izoLFkk laØe.k ds pkj y{k.kksa dks fyf[k,A 

Write four characteristics of first order phase transition. 
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1. iryh fQYe esa interference dh ?kVuk dk o.kZu djsaA 
Describe and explain the phenomenon of interference in thin films.  

 

2. ykbV ds fMÝsD'ku ds ckjs esa crk;sa\ ÝsUluy rFkk ÝkmugksQj Dykl ds fMÝsD'ku ds chp 

vUrj crk;sa\ 

What is meant by diffraction of light? Distinguish between Fresnel and Fraunhofer class 

of diffractions.  

 

3. gkQ 'ksM iksykjhehVj dh cukoV o dk;Ziz.kkyh crk;sA  
Give the construction and working of half shade polarimeter.  

 

4. 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  

Explain the formation of interference fringes by means of Fresnel’s Bi prism and derive the 

expression for fringe width.  

 

5. 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  

What do you mean by coherent sources? Discuss why two independent sources of light of 

same wavelength cannot show interference.  

 

6. 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  

Show that for a transmission gratting with one inch ruled space that resolving power        
cannot exceed at       normal incidence.  

 

7. ÝkmugksQj rFkk ÝsLusy foorZu esa vUrj le>kb, ,d fLyV }kjk izkIr ÝkmugksQj foorZu 

izfr#iksa dh oS’ysf"kd fof/k ls izkIr dhft,A  

Distinguish between Fraunhofer and Fresnel class of diffraction. Give the analytical 

treatment of Fraumhfer diffracton paterns obtain from a single slit.  



 

8. ijofrZr izdk’k esa U;wVu oy;ksa ds fuekZ.k dh O;k[;k dhft,A U;wVu oy; iz;ksx esa fl) 

dhft, dh vnhIr fÝtksa dh f=T;k;sa LokHkkfod la[;kvksa ds oxZewy rFkk nhfIr fÝtksa dh 

f=T;k;sa fo"ke la[;kvksa ds oxZewy ds lekuqikrh gksrs gSaA  

Explain the formation of Newton’s Ring in reflected light. Prove that in Newton’s Rings 

experiment the reading dark fringes are proportional to the those of bright fringes and 

proportional to the square root of the odd natural numbers. 
  

9. fudky fizTe dh jpuk dk o.kZu dhft, vkSj crkb;s fd bldks /kzqod vkSj fo’ys"kd dh rjg 

fdl izdkj mi;ksx dj ldrs gSaA  

Describe the construction of a Nicol Prism and explain how it can be used as polarizer and as 

analyzer.  
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     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

 

1. vkWfIVdy oso dh bUVjQsjsUl dh 'krksZa dks of.kZr djsaA  

Explain condition of interference for optical waves.  

 

2. fjtkY;w'ku ds ØkbVsfj;k dks O;kf[;r djsa rFkk crk;saA 

State and explain Rayleigh criterion of resolution.  

 

3. ystj esa ifEiax D;k gS\ 

What is pumping in lasers.  

 

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

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 fjgkMZ s’ku dk eku Kkr dhft,A  

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  

What are optical fibers? Explain its basic principle with diagram.  

 

7. ekbdsylu O;frdj.kekih dh jpuk ,oa fl)kUr dk o.kZu dhft,A  

Describe the construction and working of Michelson interferometer.  

 

 
 



8. foHksn lhek dh jSys dlkSVh D;k gS\ fizTe ds foHksnu {kerk ds fy, O;atd izkIr dhft,A  

What is the Rayleigh criterion for the limit of resolution. Obtain expression for the resolving 

power of prism.  

 

9. izdkf’kd gksyksxzke ds vfHkys[k vkSj iqufuZek.k dk o.kZu dhft,A fdl izdkj ls mPp foHksnu 

izkIr fd;k tkrk gS\ gksyksxzkQh ds dqN mi;ksxksa dh foospuk dhft,A  

Describe the recording and reconstruction of optical holograms. How is high resolution 

obtained? Discuss some uses of holography?  
 

10. dSYykbV fØLVy esa f} viorZu dks le>kb;sA Qsl fjVkMsZ’ku IysVl D;k gksrh gSA  

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

 

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

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

 

12. fdlh xzfVax dh foHksnu {kerk  ls vki D;k le>rs gSaA  

What do you understand by the resolving power of a grating.  
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1. xk¡l MkbotsZal izes; crkb;s rFkk fl) dhft;sA  

State and prove Gauss divergence Theorem.  
 

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

State and prove Stokes’s theorem.  

 

3. ,d euq"; ds y{; Hksnus dh izkFkfedrk 1@3 gSA ¼v½ ;fn og 5 ckj iz;kl djs rks y{; dks 

de ls de 2 ckj Hksnus dh izkFkfedrk D;k gksxhA ¼c½ mls fdruh ckj iz;kl djuh pkfg, fd 

de ls de ,d mlds y{; Hksnus dh izkFkfedrk 90izfr’kr ls T;kn gks\ fcUnq ¼2]1]1½ij 

       rFkk         fudkfy;s tgk¡                                       gSA  
The probability of a man hitting a target is 1/3. (a) If he fire 5 times what is the 

probability of his hitting the target at least twice? (b) How many times must he fire so 

that the probability of his hitting the target at least once is more than 90%? Find 

divergence and curl of                                        at (2,1,1).  

 

4. 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  

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. 
 

5. lfn’kksa dk vkaf’kd vodyu D;k gS\ ,d d.k oØks x = 2 sin 3 t, y = 2 Cos3 t, z = 8t ds lkFk 

?kwerk gSA fdlh le; t = 0 ij d.k dk osx vkSj Roj.k izkIr dhft,A osx vkSj Roj.k dk 

ifjek.k Hkh Kkr dhft,A 

What is partial differentiation of vectors? A particle moves along the curves x = 2 sin 3 t, 

y = 2 Cos3 t, z = 8t . Find its velocity and acceleration at any time t = 0. Find the 

magnitudes of the velocity and the acceleration. 

 

6. MkbtsZUl ds xSl izes; dks crkb;s rFkk fl) dhft,A 

State and prove the Gauss’s theorem of divergence. 



 

7. ;fn ,d flDdk dks mNkyus ij 'kh"kZ vkus dh izkf;drk 0-7 gks rks flDdk dks ikWap ckj 

mNkyus ls (i) nks 'kh"kZ] rhu iqPN (ii) lHkh iqPN rFkk (iii) lHkh 'kh"kZ vkus dh izkf;drk Kkr 

dhft,A 

If the probability of getting head in a toss of a coin is 0.7, then deduce the probability that 

in five tosses we get (i) 2 heads, 3 tails (ii) all tails and (iii) all heads. 

 

8. izkf;drk dk vFkZ le>kb;sA fdlh fudk; dh izkf;drk ,UVªkWih ls dSls lEcfU/kr gS\ 
Explain probability. How is probability related to entropy?  

 

9. fuEufyf[kr dks mnkgj.k lfgr le>kb;s& 

¼1½ ySesyj lfn’k {ks= ¼2½ ykWIykf’k;u vkijsVj 

Explain the following with examples 

(1) Lamellar Vector Field  (2) The Laplacian operator 
  

[k.M & c 
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     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

1. ;fn ,d cy                    ,d d.k dks ry esa odz ij fcUnq ¼0]0½ ls fcUnq ¼1]4½ ij 

LFkkukUrfjr dj nsrk gS rks fd;s x;s dk;Z dh x.kuk dhft,A  

If a force                   displaces a particle in the x-y plane from (0,0) to (1,4) 

along a curve         then calculate the work done by the particle. 

 

2. lkekU; balku esa vkSlru 20 yky df.kdk ,d fuf’pr vk;ru esa ik;h tkrh gSA lkekU; balku 

ds uewus esa 15 yky df.kdk ik;s tkus dh izkf;drk crkb;sA  

On an overage of 20 red blood cells are found ink a fixed of blood for a normal person. 

Determine the probability that the blood sample of normal person will contain less than 15 

red cells.  

 

3. LVksDl izes; dk iz;ksx djrs gq,                          dh x.kuk dhft, tgk¡ 

C ,d o`Rr         ,dkad f=T;k ds xksys dk {ks=Qy gSA  

Using Stoke’s theorm evaluate                          where C is the circle 

       , corresponding to the surface of sphere of unit radius.  

 

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

State and prove Binomial theorem of Probability. 

5. ,d lfn’k                           {ks= gSA fn[kkb;s fd ;g {ks= v?kw.khZ; gS rFkk 

bldk vfn’k foHko fudkfy;sA  

A vector field is given by                            show that field is irrotational 

and find the scalar potential.  



6. rhu d.kksa dks pkj fofHkUu mtkZ voLFkkvksa esa forfjr djuk gSA d.kksa dks (i) Dyklhdy d.k 

(ii) QehZvksUl rFkk (iii) ckslkUl d.k eku dj buds forj.k ds lEHkkfor izdkj Kkr dhft,A 

Three particles are to be distributed in four different energystates obtain the possible 

ways for distributions assuming these as (i) classical particles (ii) fermions and (iii) 

bosons.  

 

7. ,d lfn’k {ks=                   ,d ?kukHk                   ds vk;ru 

}kjk f?kjus okys {ks=Qy ls ifjHkkf"kr gSA          dh x.kuk dhft,A  

Vector field                   defined over the volume of the cuboid given by 

                 ; enclosing the surface S. evaluate          . 
 

8. ,d dsfUnz; {ks=    Lis’k e sa           ds }kjk ifjHkkf"kr gSA     dh x.kuk dhft, rkfd 

{ks=    lksfyUokbMy gksA 

A central field          . Determine      so that the field may be     solenoidal.  

 

9. ;fn    ,d ,dkad lfn’k gks rks fl) dhft, fd 
   

  
     ds yEcor~ gSaA 

If    is a unit vector, show that 
   

  
  is perpendicular to   .  

  

10. vpj  a, b vkSj c dks izkIr dhft, rkfd lfn’k                            

              bjksVs’kuy gksA 

Find constant a, b, c and so that vector                            

              is irrotational. 

 

11. ;fn                 fn[kkb;sA  

¼i½    
  

 
 rFkk ¼ii½   

 

 
  

   

  
  

If                    show that  
 

¼i½    
  

 
 and ¼ii½   

 

 
  

   

  
  

 

12. n'kkZb;s fd fcUnq (x, y, z) ij dk;Zjr cy 

p 

F                

Show that the force represented by 

p 

F                

acting at the point (x, y, z) is conservative.  
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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 

 

1. voefUnr vkorhZ nksfyu ds fy, vody lehdj.k gy dhft,A vkSj vu voefUnr ifjfLFkfr 

dh O;k[;k dhft,A  

Solve the differential equation for damped harmonic oscillator and discuss in detail the 

undamped case.  

 

2. ikoj Js.kh fof/k dk mi;ksx djrs gq, vody lehdj.k           
          dk gy izkIr 

dhft,A  

Use the power series method to find the general solution of the differential equation     

       
          

 

3. cslsy vody lehdj.k D;k gS\ n=o ds fy, cslsy vody lehdj.k dk gy fudkfy,A 

What is Bessels' differential equation? Obtain the series solutions of Bessel's differential 

equation for n=o. 

 

4. lehdj.k               lkaf[;dh esa ,d egRoiw.kZ Hkwfedk fuHkkrk gSA blds jSf[kdrk 

Lora=r gyksa dks gfeZV cgqin dgk tkrk gSA bl lehdj.k ds ?kkr Js.kh gy ds xq.kkad Kkr 

djsaA 
The equation               plays a particularly important role in statistics. Its 

solutions are known as Hemite polynomials. We would like you to obtain the coefficients 

of the series soluation of this equation.  

 

5. 'kj vkorZ ds vkorhZ Qyu f(x) ds fy, Qwfj;j Js.kh fyf[k;s tgk¡                   

vRk% fuEu Js.kh dk ;ksx fudkfy;sA 
 

  
 

 

  
 

 

  
  

 

  
      . 

Find the Fourier series Expansion of the Periodic function 2 of period.              

    Hence find the sum of series  
 

  
 

 

  
 

 

  
  

 

  
      . 

 

6. lehdj.k      

   
       

   
  

  

  
           dks gy dhft,A 

Solve equation      

          

     
  

  
            . 



 
7. fdlh fo|qr ifjiFk esa izfrjks/k R rFkk C /kkfjrk dk la/kkfj= Js.kh Øe esa tqM+k gSA fo|qr /kkjk 

ds inksa esa fo|qrokgd cy dk lehdj.k      
  

 
 

 
    gSA fdlh le; ij fo|qr /kkjk 

dk eku fudkfy;s tcfd               gSA  
The equation of electromotive force in terms of current i for an electrical circuit having 

resitance R and a capacitance of capacity C, in series is        
  

 
     Find the current at 

any time t, when              ? 

 
8. ,d izR;korhZ fo|qr&okgd cy E Sing wt Js.kh Øe esa tqM+s gq, izsjd L rFkk C ij vkjksfir 

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

         
               gSA tgk¡ 

   
 

  
 gSA 

An alternating E.m.t E Sinwt is applied to an inductance L and capacitance C in series. 

Show that the current in the circuit is 
  

         
               . Where    

 

  
 . 

 

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

tgk¡ f(x)=                  vkSj               
Find the Fourier series for the function f(x).  

       

             

                    

             
  

 
 

[k.M & c 

Section - B 

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. n'kkZb;s fd leQyuksa ds Qwfj;j fo'ys"k.k esa T;k in ugha gksrs gSaA 

Show that even functions do not have sine terms in their fourier analysis.  

 

2. n'kkZb;s fd fo"keQyuksa ds Qwfj;j fo'ys"k.k esa dksfVT;k in ugha feyrs gsA Qwfj;j izes; dh 

lhekvksa dk mYys[k dhft,A 

Show that Cosine terms are not obtained in Fourier analysis of odd functions. State 

limitations of Fourier theorem.  

 

3. L-C ifjiFk ds nksyuksa ds fy, vody lehdj.k fyf[k, rFkk vkorZdky Kkr dhft,A 

Write down the differential equation for the oscillation of L-C circuit and calculate the 

time period.  

4. fuEufyf[kr vody lehdj.k dk gy izkIr dhft, 

                 



Find the Solution of the following differential equation 

                 

 

5. Qwfj;j v/kZJs.kh ds fy;s Parseval dk fu;e crkb;s rFkk fl) dhft;sA  

State and prove Parseval’s formula for Fourier Half Series.  

 

6. fuEufyf[kr dks gy dhft,& 
   

   
         tc fd izkjafHkd fLFkfr;ka          

  
  

  
   gSA  

Solve the following Partial different equation. 
   

   
         under conditional   

         
  

  
    when x = 0  

 

7. fuEufyf[kr vodyu lehdj.k dks gy dhft;sA 

  

  
  

     

   
 

Solve the following differential equation  

  

  
  

     

   
 

 

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

P= log (Px-y). 

Define Clairaut’s equation and solve   P= log (    ). 

 

9. 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  
Find partial differential equation of all spheres whose centre lie on Z-axis and is given by 

the equations                 . Being constants.  
 

10. Qwfj;j Js.kh ds fMfjpysV dh 'krZ fyf[k;sA  

Write Dirichlet’s condition for a Fourier series.  

 

11. vody lehdj.k                   dk gy izkIr dhft,A 

Find the solution of the differential equation.                    

 

12. lehdj.k  
  

 

   
  

  

  
          dk LorU= gy izkIr dhft,A 

 Find the independent solutions of the equation  

  
 

   
  

  

  
          

 

 


