
mÙkj çns”k jktf"kZ V.Mu eqDr fo”ofo|ky;] ç;kxjkt 

,dy fo’k; ¼HkkSfrd foKku ½ esa izek.k&i= dk;ZØe ¼foKku½ vf/kU;kl l=& 2019&20 

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 %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

Note: Attempt all  Questions. 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. 
[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

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

vf/kdre vad% 12 

Maximum Marks: 12 

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.  
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vf/kdre vad % 30 
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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

Note: Attempt all  Questions. 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. 
[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

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

vf/kdre vad% 12 

Maximum Marks: 12 
 

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. 
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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

Note: Attempt all  Questions. 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.  

 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

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

vf/kdre vad% 12 

Maximum Marks: 12 
 

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? 
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,dy fo’k; ¼HkkSfrd foKku ½ esa izek.k&i= dk;ZØe ¼foKku½ vf/kU;kl l=& 2019&20 

dkslZ dksM % 

Course Code: CSSPHS-05 

dkslZ 'kh"kZd%& ¼Course Title½  

Electric Circuits & Electronics  

vf/kdre vad % 30 

Maximum Marks : 30 

 

[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

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

 

vf/kdre vad% 18 

Maximum Marks: 18 

 

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.  

 

 
[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

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

vf/kdre vad% 12 

Maximum Marks: 12 

 

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. 
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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 
 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

Note: Attempt all  Questions. 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.  

 
[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

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

vf/kdre vad% 12 

Maximum Marks: 12 

 

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. 
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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

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

 

vf/kdre vad% 18 

Maximum Marks: 18 

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.  

 
 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

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

vf/kdre vad% 12 

Maximum Marks: 12 
 

 

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.  
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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

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

 

vf/kdre vad% 18 

Maximum Marks: 18 
 

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. ;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. 

 
[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

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

vf/kdre vad% 12 

Maximum Marks: 12 
 

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

State and prove Binomial theorem of Probability. 

2. ,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.  

3. 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.  

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

  
     ds yEcor~ gSaA 

If    is a unit vector, show that 
   

  
  is perpendicular to   .  
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Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

Note: Attempt all  Questions. 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. 

 
[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

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

vf/kdre vad% 12 

Maximum Marks: 12 
 

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 

                 


