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 c- izs{k.k o x.kuk    &  15 vad 
l- ifj.kke e; bdkbZ o lko/kkfu;ka &  4½ vad 

2- ekSf[kd ijh{kk     &  20 vad 
  dqy    &  75 vad 

 

B.Sc. PART III (PHYSICS) 2018 

 

PHYSICS 

Scheme: 

Three Papers              Min. Pass Marks 54     Max.Marks 150   

Paper-I                       3hrs. Duration            Max   50 Marks   

Paper-II                     3hrs. Duration             Max  50 Marks   

Paper-III                   3hrs. Duration              Max   50Marks 

Practical 5 hrs. Duration           Min. Pass Marks 27       Max. Marks 75 

40% weightage will be given to problems and numericals. 

 

Paper-I Solid State Physics 
Duration:3 hrs.                                                                         Max. 

Marks:50 

Note: The question paper will contain three sections as under – 

Section-A : One compulsory question with 10 parts, having 2 parts from each unit, short answer in 

20 words for each part.                Total marks: 05 

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from 

each unit, answer approximately in 250 words.         Total marks: 25 

Section-C :04 questions (question may have sub division) covering all units but not more than one 

question from each unit, descriptive type, answer in about 500 words, 2 questions to be attempted.

                  Total marks: 20 

                             Unit-I 

Crystal Binding and Crystal Structure: Crystal  bonding, ionic bond, binding energy of ionic 

crystal, determination of the repulsive exponent, covalent bonding, metallic bonding, molecular or 

Vander Waal’s bonding, hydrogen bonding, Space lattice and Crystal  structure, reciprocal lattice, 

Bravis  lattice, Miller indices and  crystal structure,  Spacing  of  planes  in  Crystal  Lattice, Atomic  

Packing, Simple  cubic structure, Face  centered  cubic structure, Hexagonal closed packed structure, 

Pervoskite structure, X-ray diffraction and Bragg’s law, Laue pattern. 

 

Unit-II 

Thermal  Properties of  Solids, Concepts  of Thermal Energy and Phonons, Internal Energy and 

Specific Heat, The Various theories of Lattice specific Heat of Solids, The Einstein Model, 

Vibrational  Modes of  Continuous Medium, Debye Model, Electronic Contribution of the internal  

Energy to the Specific Heat of Metals, Thermal Conductivity of the Lattice. 

Unit-III 

Band Theory of Solids, Formation of bands, Periodic Potential of a solid, Wave function in a 

Periodic Lattice and Bloch Theorem, Number of States in the Band, Kronig Penny model, Velocity 

of the Bloch electrons and Dynamical effective mass, Momentum, Crystal  Momentum  and  

Physical  Origin  of  the  Effective Mass, Negative  Effective  Mass  and  Holes, The  distinction  

between  metals, insulators  and  intrinsic semiconductors. 
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Unit-IV 

Electrical  Conductivity, Drude-Lorentz Theory of Electrical Conductivity, Boltzman Transport 

Equation, Sommerfield Theory of Electrical Conductivity, Mathiessen’s Rule, Thermal Conductivity 

and Widemann-Franz’sLaw, The Hall Effect. 

Superconductivity, Introduction, Meisner’s effect, The Isotope Effect and Electron-Phonon 

Interaction, The Effect of the Superconductivity Transition on properties, Special Features of 

Superconducting Materials, London’s equation, Flux Quantization, Qualitative discussion of BCS 

Theory of Superconductivity, Cooper Pairs, Applications of Superconductors, Josephson Junction.   

 

Unit-V 

Magnetic Properties, Origin of Atomic Magnetism,  Dynamic of Classical Dipole in  Magnetic field,  

Magnetic  Susceptibility, Phenomenon of Diamagnetism,  Paramagnetism, Paramagnetism of Ionic 

Crystal, Ferromagnetism, Temperature Dependance of saturation of Spontaneous Magnetization, The 

Paramagnetic Region, The nature of ferromagnetism, Nature and Origin of Weiss Molecular Field, 

Heisenberg’s Exchange Interaction, Quantum Theory of Ferromagnetism, Relation between Jo 

(Exchange Integral) and I  (Weiss Constant), Ferromagnetism  Domain. 

 

 

Paper-II  Nuclear  Physics 
Duration:3 hrs.                                                                 Max. Marks:50 

Note: The question paper will contain three sections as under – 

Section-A : One compulsory question with 10 parts, having 2 parts from each unit, short answer in 

20 words for each part.                Total marks : 05 

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from 

each unit, answer approximately in 250 words.         Total marks: 25 

Section-C :04 questions (question may have sub division) covering all units but not more than one 

question from each unit, descriptive type, answer in about 500 words, 2 questions to be attempted.

                  Total marks : 20 

Unit-I 

Nuclear  Properties: Rutherford’s  theory  of a  particle  scattering, Properties  of  Nuclei, Nuclear 

Magnetic Moment  and  Nuclear  Ellipticity, Quadrupole Moment and Nuclear spin, Parity and 

Orbital angular momentum, Parity and its conservation, Nuclear Mass and Mass Spectroscopy, 

Nuclear Energy, Discovery of neutron and proton-neutron hypothesis, Neutron to proton Ration(n/z), 

The nuclear potential, Nuclear mass, Atomic Mass Unit (amu), Mass Defect and Binding energy, 

Nuclear forces, Theory of Nuclear forces, The Liquid Drop Model.       

Unit-II 

Nuclear Fission:- The Discovery of Nuclear Fission, The Energy Release in Fission, The Fission 

products mass distribution of fission products, Charge distribution of fission products, ionic charge 

of fission products, Fission cross Section and threshold, Neutron emission in fission, The prompt 

neutron and delayed neutrons, Mechanism for the emission of delayed neutrons. 

 Energy of fission Neutrons, Theory of nuclear fission and Liquid Drop Model, Barrier Penetration-

Theory of Spontaneous fission, Nuclear Energy Sources, Nuclear Fission as a source of Energy, The 

Nuclear Chain Reaction, condition of controlled chain Reaction, The principal of Nuclear Reactors, 

classification of Reactors, Typical Reactors, Power of Nuclear Reactor, Critical size of Thermal 

Reactors, The Breeder Reactor, Reprocessing of the Spent Fuel, Radiation Damages and Fission 

Product Poisoning, Uses of Atomic Energy. 
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Unit-III 

Nuclear Fusion: The sources of stellar Energy, The plasma-Fourth State of the Matter, fusion 

Reaction, Energy Balance and Lawson Criterion, Magnetic Confinement of Plasma. Classical 

plasma Losses from the Magnetic Container, Anomalous Losses, Turbulence and plasma 

Instabilities, The Laser fusion Problem, fusion Reactor: 

Elementary particles: Classification of Elementary Particles, Qumtum Numbers, Fundamental 

Interactions, Unified approach (Basic ideas), The conservation Laws, Quarks Faci idea of color and 

quark confinement. 

Unit-IV 

Accelerators: Ion sources, Cock-Craft-Walten High Voltage Generators, Van De- Graff Generators, 

Drift Tube Linear Accelerators, Wave Guide Accelerator, Magnetic Focussing In cyclotron, 

Synchrocyclotron, Betatron, the Electromagnetic Induction Accelerator, Electron Synchrotron, 

Proton Synchrotron. 

Unit –V 

Particle and Radiation Detectors: Ionisation Chamber, Region of Multiplicative Operation, 

Proportional Counter, Geiger-Muller Counter, Cloud Chamber. 

Cosmic Rays: Discovery of Comic Rays, Nature of Cosmic Rays, soft and hard component variation 

in cosmic rays- 

(1) Latitude Effect 

(2) East-West Asymmetry Directional Effect 

Altitude Effect. 

           Detection of cosmic Ray particles, Origin of Cosmic Rays 

 

Paper III - Elementary Quantum Mechanics and Spectroscopy 

Duration:3 hrs.                                                                       Max. Marks:50 

Note: The question paper will contain three sections as under – 

Section-A : One compulsory question with 10 parts, having 2 parts from each unit, short answer in 

20 words for each part.               Total marks : 05 

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from 

each unit, answer approximately in 250 words.        Total marks: 25 

Section-C :04 questions (question may have sub division) covering all units but not more than one 

question from each unit, descriptive type, answer in about 500 words, 2 questions to be attempted.

                 Total marks : 20 

UNIT – I 

 

Experimental Evidence of Quantum Theory:  limitations of classical theory to explain and 

specific heat of solids, Black Body Radiation, Planck's quantum hypothesis and qualitative 

discussion of radiation law, photoelectric effect, Compton effect, Matter Waves, De Broglie relation, 

Davison Germer experiment, electron interference experiment, Uncertainity principle (i) Position & 

moments (ii) Energy & Time (iii) Angular displacement and momentum. its application such as (i) 

Non existence of electron in nucleus, (ii) Ground state energy of H–atom, (iii) Ground state energy 

of harmonic oscillator (iv) Natural width of spectral lines. 

 

UNIT–II 
Schrodinger's Wave Mechanics: Schrodinger's equation, Its need and justification, time dependent 

and time independent forms, physical significance of the wave function and its interpretation, 

probability current density. Operators in quantum mechanics, Definition of an operator, linear and 

Hermitian operators, State function, Expectation value of dynamical variables, position momentum 

and energy, Fundamental postulates of quantum mechanics, Eigenfunction and eigen values, 
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Degenracy. Orthogonality of eigenfunction, Commutation relations, Ehrenfest's theorem and 

complementarity wave packet, group and phase velocities, Principle of superposition, construction of 

one dimensional wave packet, its momentum representation, (Fourier transform), Gaussian wave 

packet its momentum representation (Fourier transform) Gaussian wave packet, Diffraction at a 

single slit, Uncertainty principle. 

UNIT – III 
Simple solution of Schrodinger's Equation: Time independent Schrodinger equation and 

stationary state solution, Boundary and continuity conditions on the wave function, particle in one 

dimensional box, Eigenfunction and eigenvalues, discrete energy levels, generalisation to three 

dimensions and degenaracy of levels. Potential steps and rectangular potential barrier, calculation of 

reflection and transmission coefficient. Qualitative discussion of the application to alpha decay, 

Square well potential problem calculation of transmission coefficient and resonant scattering 

(Ramsaur–Townsent effect).  

 

UNIT – IV 

Bound state problems : Particle in one dimensional infinite potential well and finite depth potential 

well–energy eigen–values and eigenfunction, transcedental equation and its solution, Simple 

harmonic oscillator (one dimensional case) and qualitative discussion of its eigenfunctions, energy 

eigenvalues. Zero point energy, parity symmetric and antisymmetric wave function's with graphical 

representation. Schrodinger equation for a spherically symmetric potential, Schrodinger equation for 

a one electron atom in spherically coordinates, separation of variables, Orbital angular momentum 

and quantization spherical harmonics, energy levels of H–atom, Shapes of n = 1 and n = 2 wave 

functions, Average value of radius of H–atom 

 

UNIT – V 
Applications of Quantum Theory to Atomic Spectroscopy: Quantum features of spectra of one 

electron atoms, Frank–Hertz experiment and discrete energy states, , Stern and Gerlach experiment, 

spin and magnetic moment, Spin orbit coupling and qualitative explanation of fine structure, Atoms 

in magnetic field Zeeman splitin of state Effect.  

Molecular Spectroscopy: Qualitative features of molecular spectra, Rigid rotator discussion of 

energy, eigenvalues and eigenfunction, rotational energy levels of diatomic molecules, Rotational 

spectra, vibrational energy levels of diatomic molecules, vibrational spectra, vibrational rotational 

spectra. 

 

 

PHYSICS PRACTICAL 

Duration  5 hrs.                    Min. Pass Marks 27     Max.Marks 75 

The college may set a few experiments more at their level at par with the standard of B.Sc. Part III 

Total number of experiments to be performed by the students during the session should be 16 

selecting any eight from each section. 

Section –A 

1. Determination of Planck’s constant by photo cell (retarding potential method using optical 

filters, preferably five filters). 

2. Determination of Plank’s constant using solar cell. 

3. Determination of Stefan’s constant. 

4. Study of the temperature dependance of resistance of semiconductor (four probe method). 

5. Study of Iodine spectrum with the help of grating and spectrometer using ordinary bulb light. 

6. Study of the characteristics of a GM counter and verification of inverse square law for the 

same strength of a radioactive source. 

7. Study of b- absorption in a foil using GM counter. 
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8. To find the magnetic susceptibility of a paramagnetic solution using Quinck’s method.Also 

find the ionic molecular susceptibility of the ion and magnetic moment of the ion in terms of 

Bohr magneton. 

9. Determination  of  coefficient  of  rigidity  as  a  function  of  temperature  using  torsional  

oscillators  (resonance method). 

10. Study  of  polarization  by  reflection  from  a  glass  plate  with  the  help  of  Nicol  prism  

and  photo  cell  and  verification  of  Brewsters  law  of  Malus. 

11. e/m  measurement  by  Helical  method. 

12. Measurement  of  magnetic  field  using  ballistic galvanometer  and  search  coil  study  of  

variation  of  magnetic  field  of  an  electromagnet  with  current . 

13. Measurement of electronic charge by Millikan’s oil  drop  method. 

Section-B 

1. Study of  a  R-C  transmission line at 50 Hz. 

2. Study of  a L-C  transmission line(i) at fixed frequency (ii) at variable frequency. 

3. Study of resonance in an LCR circuit (using air core inductance and damping by metal 

plate).(i)at fixed frequency by varying C and(ii) by varying frequency. 

4. (i)Recovery time of a junction diode and point contact diode. 

   (ii)Recovery time as a function  of frequency of operation and switching. 

5. Design a Zener regulated power supply and study the regulation with various loads. 

6. Study the characteristic of  field  effect transistor  (FET)  and design  and                   

study amplifier of  finite gain .                                                    

7. Study the frequency response of transistor amplifier and measure the input and output 

impedances  (frequency  response with change of value of R and C components). 

8. Design and study of an R-C phase shift oscillator. 

9. Study  voltage multiplier circuit to generate high voltage D.C. from A.C. 

10. Using discrete components, study OR, AND, NOT logic gates compare with TTL integrated 

circuits IC’s. 

11. Applications of operational amplifier as(minimum two of the following exercises) : (i) 

Inverter (ii) Non-Inverter (iii)Differantiator (iv) Integrator. 

“Distribution of marks for Regular students” 
        Experiments:- Two experiments each of 22½ marks in which the distribution of marks is as  

follows. 

a. Figure ans Formula   :  6 marks 

b. Observation and calculation  :  12 marks 

c. Result (with unit) and precaution :  4½ marks 

2. Record     :  15 marks 

3. Viva-Voce    :  15 marks 

 

Total       :  75 marks 

 

“Distribution of marks for Non-Collegiate students” 
1. Experiments :- Two experiments each of 27½ marks in which the distribution of marks is as  

follows: 

a. Figure and formula   :  8 marks 

b. Observations and calculations  :  15 marks 

c. Result (with unit) and precautions :  4½ marks 

2. Viva-Voce     :  20 marks 

 

Total      :  75 marks 
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ch-,llh- HkkSfrd foKku ikVZZ &III ijh{kk 2018 
;kstuk         
rhu iz'u i=       U;wure mRrh.kkZad 54 ¼lS)kfUrd½        vf/kdre vad 150 
iz'u i= I           le;  3 ?k.Vs                  vf/kdre vad 50 
iz'u i= II          le;  3 ?k.Vs                  vf/kdre vad 50 
iz'u i= III          le;  3 ?k.Vs                  vf/kdre vad 50 
izk;ksfxd le; 5 ?k.Vs  U;wure mRrh.kkZad 27 vad          vf/kdre vad 75    
40 izfr'kr vad leL;kewyd vkSj vkafdd Ikz'uksa ds fy, fu/kkZfjr gksaxsA 

iz'u i=  I &Bksl voLFkk HkkSfrdh 
le; 3 ?k.Vs         iw.kkZad % 50 

uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v %bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs gq, dqy 10 y?kq iz'u 
gksaxsAizR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gksA      dqy vad%05  
[k.M c %bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d iz'u dk 
p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxsAizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa esa gksA 
         dqy vad%25 
[k.M l %bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½tks lHkh bdkbZ;ksa  
  esa ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkAnks iz'uksa ds  
  mÙkj fn;s tkus gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gksA     dqy vad%20 

   
bdkbZ & 1 

fdzLVy ca/ku ,oa fdzLVy lajpuk fdzLVy ca/ku] vk;fud ca/ku] vk;fud fdzLVy dh ca/ku mtkZ] izfrdikhZ 
;Fk?kkr dk fu/kkZj.k] lgla;kstu ca/ku] /kkfRod ca/ku] vk.kfod vFkok okUMj&oky ca/ku] gkbM~zkstu ca/k] 
vUrjkdk'kh tkyd ,oa fdzLVy lajpuk] czso tkyd] feyj lwpdkad ,oa fdzLVy lajpuk] fdzLVy tkydksa 
ds ryksa ds e/; vUrjky] ijekf.od ladqpu] ljy ?kuh; fdzLVy lajpuk] Qyd dsfUnzr ?kuh; tkyd 
lajpuk] ikVQydh; Dykst isDM lajpuk] ijoksLdkWbV lajpuk] ,Dl&fdj.k foorZu ,oa czsx dk fu;e] ykos 
iSVuZA    

bdkbZ & 2 
Bkslksa ds m"eh; xq.k/keZ m"eh; mtkZ ,oa Qksuksu dh vo/kkj.kk] vkarfjd mtkZ o fof'k"V m"ek] tkydh; 
Bksl dh fof'k"B m"ek ds fofHkUu fl)kUr] vkbULVhu izfr:i] lrr ek/;e dh dEiu fo/kk,W] fMckbZ 
izfr:i] vkUrfjd mtkZ ,oa /kkrqvksa dh fof'k"B m"ek esa bysDV~zkWfudh ;ksxnku] tkyd dh m"ek pkydrkA 

bdkbZ & 3 
Bkslksa ds cS.M fl)kUr% cS.M cuuk] Bksl dk vkorhZ foHko] CykW[k izes; ,oa vkorhZ tkydksa esa rjax Qyu] 
cS.M esa Lrjksa dh la[;k] dzksfux iSuh izfr:i] Cyk[k bysDV~zksu dk osx ,oa xfrdh; izHkkoh nzO;eku] laosx] 
fdzLVy laosx ,oa izHkkoh nzO;eku dk HkkSfrdh; mn~xe] _.kkRed izHkkoh nzO;eku ,oa dksVj] /kkrqvksa] 
vpkydksa ,oa uSt v/kZpkydksa esa vUrjA 

bdkbZ & 4 
fo|qrh; pkydrk% M~zwM&ykjsUt dk fo|qrh; pkydrk dk fl)kUr] cksYV~teSu vfHkxeu lehdj.k] fo|qr 
pkydrk dk lksejQhYM fl)kUr] eSfFklsu dk fu;e] okbMeku&QzsUts dk m"eh; pkydrk dk fu;e] gky 
izHkkoA 
vfr pkydrk% fo"k; izos'k] vfrpkydrk ds izk;ksfxd rF;] leLFkkfud izHkko ,oa bysDV~zkWu Qksuksu vU;ksU; 
fdz;k] vfrpkydh; ladze.k dk fofHkUu xq.k/keZ ij izHkko] vfrpkydh;  inkFkksaZ ds fof'k"V xq.k/keZ] 
lS)kfUrd losZ{k.k ¼ewyHkwr fopkj½ fopkj vfHkokg DokUVhdj.k] vfrpkydrk dk ch-lh-,l- fl)kUr% dwij 
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;qXe] mPp rkih; vfrpkyd ¼ewyHkwr fopkj½] dkWij vkWDlkbM vfrpkydksa ds eq[; xq.k] bysDV~zkWu 
vfrpkyd] rkez eqDr mPp rki vkDlkbM vfrpkyd (fcLeFk vkWDlkbM] dkcZfud),  {kkjh; /kkrq MksIM 
C60,  Q~ywjsu vfrpkyd (ewy vo/kkj.kk,a)] mPp rkih; vfrpkydksa dh fdz;k i)fr] vfrpkydksa ds 
mi;ksxA 

bdkbZ & 5 
pqEcdh; xq.k/keZ% pqEcdh; inkFkksaZ dk oxhZdj.k] eq[; inkFkksaZ dh leh{kk]  ijek.kqoh; pqEcdRo dk mn~xe] 
fpjlEer f}/kzqo dh pqEcdh; {ks= esa xfr] pqEcdh; izo`fRr] izfrpqEcdRo] vuqpqEcdRo] vk;fud fdzLVyksa esa 
vuqpqEcdRo] ykSg pqEcdRo] lar`Irrk ;k Lor% pqEcdRo dh rki ij fuHkZjrk] vuqpqEcdh; {ks=] ykSg pqEcdRo 
dh izd`fr] okbl vk.kfod {ks= dh mRifRr ,oa izd`fr] gkbtsucxZ fofue; vU;ksU; fdz;k] ykSg pqEcdRo ds 
fy, DokaVe fl)kUr] J0 (fofue; lekdyu) I (osl fu;rkad) esa lEcU/k] ykSg pqEcdRo Mksesu] pqEcdh; 
vkdkjkUrjA    

     iz'u i=  II &ukfHkdh; HkkSfrdh 
le; 3 ?k.Vs         iw.kkZad % 50 

uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v %bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs gq, dqy 10 y?kq iz'u 
gksaxsAizR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gksA         dqy vad%05  
[k.M c %bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d iz'u dk 
p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxsAizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa esa gksA  
            dqy vad%25 
 [k.M l %bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½tks lHkh bdkbZ;ksa  
  esa ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkAnks iz'uksa ds  
  mÙkj fn;s tkus gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gksA dqy vad%20 

bdkbZ & 1 
ukfHkdh; xq.k% d.k ds izdh.kZu dk jnjQksMZ fl)kUr] ukfHkdksa ds xq.k/keZ] prq/kqZo vk?kw.kZ ,oa ukfHkd dh 
nh?kZòRrrk] ukfHkdh; pqEcdh; vk?kw.kZ ,oa ukfHkdh; pdz.k] lerk ,oa d{kh; dks.kh; laosx] lerk vkSj 
mldk laj{k.k] ukfHkdh; nzO;eku ,oa nzO;eku LisDV~zksLdksihA 
ukfHkdh; mtkZ] U;wV~zkWu dh [kkst ,oa izksVksu U;wV~zkWu ifjdYiuk] U;wV~zkWu izksVkWu vuqikr (N/Z), ukfHkdh; 
foHko] ukfHkdh; nzO;eku] ijek.kq nzO;eku bdkbZ (a.m.u.), nzO;eku {kfr] ,oa ca/ku mtkZ] ukfHkdh; cy] 
ukfHkdh; cyksa dk fl)kUr] nzo cwan izfr:iA 

 
 

bdkbZ & 2 
ukfHkdh; fo[k.Mu% ukfHkdh; fo[k.Mu dh [kkst] fo[k.Mu esa eqDr mtkZ] fo[k.Mu mRikn] fo[k.Mu mRiknksa 
esa nzO;eku forj.k] fo[k.Mu mRiknksa esa vkos'k forj.k] fo[k.Mu mRiknksa ds vk;fud vkos'k] fo[k.Mu dkV 
{ks= ,oa nsgyh] fo[k.Mu esa U;wV~zkWu mRltZu] rhozxkeh ,oa foyfEcr U;wV~zkWu] foyfEcr U;wV~zkuksa ds mRltZu 
dh fdz;k fof/k] fo[kaMu ls izkIr U;wV~zkWuksa dh mtkZ] ukfHkdh; fo[kaMu dk fl)kUr ,oa nzo cwan izfr:i] 
izkphj Hksnu& Lor% LQwrZ fo[k.Mu fl)kUr] ukfHkdh; mtkZ ds lzksr] ukfHkdh; fo[k.Mu ,d mtkZ L=ksr ds 
:Ik esa] ukfHkdh; Jà[kyk vfHkfdz;k] fu;af=r Jà[kyk vfHkfdz;k ds fy, izfrca/k] ukfHkdh; vfHkfdz;dksa ds 
fl)kUr] vfHkfdz;dksa dk oxhZdj.k] izk:fid vfHkfØ;d dh 'kfDr] rkih; vfHkfdz;dksa dk dzkafrd vkdkj] 
iztud vfHkfdz;d] O;f;r bZa/ku dk iqu% izlaLdj.k fofdj.k ls {kfr ,oa fo[kaMu mRiknksa ls fo"kkDrhdj.k] 
ijek.kq mtkZ ds mi;ksxA 
 

bdkbZ & 3 
ukfHkdh; lay;u% ifjp; &rkjksa esa mtkZ dk L=ksr] IykTek% inkFkZ dh prqFkZ voLFkk] lay;u vfHkfdz;k] mtkZ 
larqyu ,oa ykmlu dh dVkSrh] IykTek dk pqEcdh; ifjjks/k] pqEcdh; ik= }kjk fpjlEer IykTek {kfr] 
vlaxr gkfu;ka] fo{kksHk ,oa IykTek vfLFkjrk,a] yslj lay;u leL;k,a] laay;u vfHkfdz;dA 
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ewyHkwr d.k% ewyHkwr d.kksa dk oxhZdj.k] dokUVe la[;k,a vk/kkjHkwr vU;ksU; fdz;k;sa] ,dhdr̀ mikxe (ewyHkr 
vo/kkj.kk,a)] laj{k.k fu;e] DokdZ (ewyHkr vo/kkj.kk,a), dyj vkSj DokdZ dUQkuesUV dh ewyHkqr vo/kkj.kkA 
 

bdkbZ & 4 
d.k Rofj=% vk;u L=ksr] dkd&dzkQ~B&okYVu mPp foHko tfu=] oku&Mh xzkQ tfu=] fM~zQ~V ufydk 
jsf[kd Rofj=] rjax funsZ'kd Rofj=] lkbDyksV~zkWu esa pqEcdh; ladsUnz.k] flUdzks&lkbDyksV~zkWu] chVk V~zkWu% 
pqEcdh; izsj.k Rojd] bysDV~zkWu flUdzksV~zkWu] izksVkWu flUdzksV~zkWuA 
  

bdkbZ & 5 
d.k ,oa fofdj.k lalwpd% vk;u izdks"B] cgqx.kd lafdz;k {ks=] vuqikfrd xf.k=] xkbxj&ewyj xf.k=] vHkz 
izdks"BA 
cg~ek.M fdj.ksa% czg~Ekk.M fdj.kksa dh [kkst] czg~Ekk.M fdj.kks dh izd`fr] ènq ,oa dBksj ?kVd] czg~ek.M fdj.kksa 
esa ifjorZu%  
1-   v{kka'k izHkko]  
2-    iwoZ&if'pe vlefer fn'kkRed izHkko  
3-    ns'kkUrj izHkko] 
4-    czg~Ekk.M fdj.kksa dk lalwpu] czg~Ekk.M fdj.kksa dk mn~xeA 

 

 

iz'u i= III &izkjafHkd DokaVe ;kaf=dh ,oa LisDVªks Ldksih 
le; 3 ?k.Vs          iw.kkZad % 50 

uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v %bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs gq, dqy 10 y?kq iz'u 

gksaxsAizR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gksA  dqy vad%05  
[k.M c %bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d iz'u dk 

p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxsAizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa esa gksA 
        dqy vad%25 

[k.M l %bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½tks lHkh bdkbZ;ksa  
  esa ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkAnks iz'uksa ds  
  mÙkj fn;s tkus gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gksA dqy vad%20 

bdkbZ&1 
 DokUVe fl)kUr ds izk;ksfxd izek.k% fpjlEer fl)kUr dh lhek;sa %d`f".kdk fofdj.k dks le>us 
gsrq] LisDVªeh ÅtkZ forj.k dh xq.kkRed foospuk] fpjlEer~ fl)kUr dh lhek,sa] Iykad dh ifjdYiuk vkSj 
fofdj.k fu;e dh xq.kkRed foospuk] izdk'k oS|qr izHkko] dkWEiVu izHkko] nzO; rjaxsa %nh czksxyh lEcU/k] 
Msohlu vkSj teZj dk iz;ksx] bysDVªksu O;frdj.k iz;ksx] vfuf'pr~rk dk fl)kUr (i) fLFkfr ,oa laosx (ii) 
mtkZ ,o le; (iii) dks.kh; foLFkkiu ,oa laosx blds vuqiz;ksx tSls (i) ijek.koh; ukfHkd esa bysDVªksuksa dh 
vuqifLFkfr, (ii) ewy ÅtkZ Lrj esa gkbMªkstu ijek.kq dh ÅtkZ] (iii) vkorhZ nksfy= dh ewy voLFkk esa 
ÅtkZ] (iv) LisDVªeh js[kkvksa dk LokHkkfod foLrkjA 

bdkbZ&2 
 JksfMatj rjax ;kfU=dh % JksfMatj lehdj.k&bldh vko';drk vkSj vkSfpR;] dky vkfJr vkSj 
dky eqDr Lo:i] rjax Qyu dh HkkSfrd lkFkZdrk vkSj mldh O;k[;k] izkf;drk /kkjk /kuRo] DokUVe 
;kaf=dh esa ladkjd] ladkjd dh ifjHkk"kk] jsf[kd vkSj gfeZVh ladkjd] Lrj Qyu] xfrt pjksa ds izR;k'kk 
eku] fLFkfr lfn'k] laosx vkSj ÅtkZA DokUVe ;kaf=dh ds ekSfyd vfHkx`fgr] vkbxsu Qyu vkSj vkbxsu 
eku] viHkz"Vrk] vkbxsu Qyuksa dh ykafcdrk] Øe fofues; lEcU/k] ,juQsLVe izes; vkSj iwjdrk] rjax la?k] 
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dyk ,oa lewg osx]v/;kjksi.k dk fl)kUr] ,dfoeh; rjax dh jpuk rjax la?k dk laosxh fu:i.k (Qwfj, 
:ikUrj.k)] xkSfl;u rjax la?k] ,dy fLyV ls foorZu] vfuf'prrk dk fl)kUrA 

bdkbZ&3 
 JksfMatj lehdj.k ds ljy gy % dky eqDr JksfMatj lehdj.k vkSj vpj Lrj gy] rjax Qyu 
ij lhekUr vkSj lkUrR; izfrcU/k] ,dfoeh; ckWDl esa fLFkfr d.k] vkbxsu Qyu vkSj vk>ksu eku] fofoDr 
ÅtkZ Lrj] f=foeh; ds fy;s lw=ksa dk foLrkj vkSj ÅtkZ Lrjksa dh viHkz"Vrk] foHko lh<+h] ,dfoeh; vk;dj 
foHkojksf/kdk] ijkorZu vkSj ikjeu xq.kkadksa dh x.kuk] vYQk&{k; esa mi;ksx ds fy, xq.kkRed foospuk 
(lqjaxu izHkko½] oxZ foHko dwi] ikjxeu] xq.kkad dh x.kuk vkSj vuquknh izdh.kZu (jkelkWj VkmUl izHkko½A 

 
bdkbZ&4 

 c oLFkk dh leL;k,¡ %,dfoeh; vuUr o ifjfer xgjkbZ ds foHko dwi esa fLFkr d.k&vkbxsu ÅtkZ 
eku vkSj vkbxsu Qyu] VªkalMsUVky lehdj.k vkSj bldk gy] ljy vkorhZ nksfy= (,dfoeh;)] JksfMaxj 
lehdj.k rFkk blds vkbxsu Qyuksa dh xq.k foospuk ÅtkZ vkbxsu eku 'kwU; fcUnq ÅtkZ lerk lefer 
vkSj izkfrlefer rjax Qyu vkSj xzkfQdh; izn'kZuxksyh; funsZ'kkadksa esa ,dy bysDVªkWuh ijek.kq dk JksfMatj 
lehdj.k] pj jkf'k;ksa dk i`Fkddj.k] d{kh; dks.kh; laosx vkSj DokUVhdj.k] xksyh; gkeksZfud] gkbMªkstu 
ijek.kq ds ÅtkZ Lrj] n=1 vkSj n=2 rjax Qyu dh vkd`fr;k¡] gkbMªkstu ijek.kq dh f=T;k dk ek/; ekuA 

bdkbZ&5 
 DokUVe fl)kUr ds ijek.koh; LisDVªfedh ij vuqiz;ksx% ,dy bysDVªkWuh ijek.kqvksa ds LisDVªeksa ds 
DokUVe y{k.k] QzsUd&gVZt~ iz;ksx vkSj fofoDr ÅtkZ LrjA xksyh; lefer foHko] LVuZ vkSj xjysd dk 
iz;ksx] pØ.k vkSj pqEcdh; vk?kw.kZ] theku foHkktuA vk.kfod LisDVªe ds xq.kkRed y{k.k% n`<+ ?kq.khZ (;k 
jksVsVj)] ÅtkZ vkbxsu eku vkSj vkbxsu Qyu dh foospuk% f}ijek.kqd v.kq ds ?kq.kZu ÅtkZ Lrj] ?kq.kZu 
LisDVªe] f}ijek.kqd v.kq ds dEifud ÅtkZ Lrj] dEifud rFkk daifud&?kw.khZ LisDVªeA 
 

izk;ksfxd HkkSfrd foKku 
le; 5 ?k.Vs           dqy vad  75 
uksV  1 ch-,llh- Hkkx r`rh; Lrj ds dqN iz;ksx egkfo|ky; vius Lrj ij lsV dj ldrs gSaA 
    2 izR;sd Hkkx ls 8 iz;ksxksa dk p;u djrs gq, fo|kFkhZ dks l= ds nkSjku dqy 16 iz;ksx djus  
gSaA 
     Hkkx & v 
1- QksVks lsy dh lgk;rk ls Iykad fu;rkad Kkr djukA (izdk'kdh; fQYVjksa dh lgk;rk ls eanu fof?k 

}kjk ikap fQYVjksa dk mi;ksx)A 
2- lksyj lsy dh lgk;rk ls Iykad fu;rkad Kkr djukA 
3- LVhQu fu;rkad dk eku Kkr djukA 
4-  fdlh v)Zpkyd ds izfrjks/k dh rkih; fuHkZjrk dk v/;;u djuk (prq'ykdk fof/k)A 
5- lkekU; cYc ds izdk'k esa xzsfVax ,oa LisDV~zksehVj dh lgk;rk ls vk;ksMhu LisDV~ze dk v/;;u  
  djukA 
6- xkbxj ewyd xf.k= ds  vfHkyk{kf.kdksa dk v/;;u djuk ,oa leku {kerk ds jsfM;ks,fDVo L=ksr ds  

fy, O;qRdze oxZ ds fu;e dk lR;kiu djukA 
7- ,Y;wehfu;e ifRr;ksa esa B (beta) vo'kks"k.k dk xkbxj ewy xf.k= dk mi;ksx djrs gq, v/;;u djukA 
8- fdlh vuqpqEcdh; ?kksy dh fDoad fof/k ls pqEcdh; izo`fRr Kkr djukA lkFk gh vk;fud vk.kfod 

izo`fRr ,oa vk;u dk pqEcdh; vk?kw.kZ& cksj esxusVksu ds inksa esa Kkr djukA 
9- ,saBuh nksyd dh lgk;rk ls n`<+rk xq.kkad dk rki ds lkFk v/;;u djukA 
10- fudkWy fizTe ,oa QksVks lsy dh lgk;rk ls fdlh dkWp dh ifV~Vdk ls ijkorZu }kjk /kzqo.k dk v/;;u 

djuk ,oa czwLVj ,oa esyl ds fu;eksa dk lR;kiu djukA 
11- gsyhdy fof/k ls e/m Kkr djukA 
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12- iz{ksi /kkjkekih (cSysfLVd xSyosuksehVj) ,oa vUos"kh dq.Myh dh lgk;rk ls pqEcdh; {ks= dk ekiu ,oa 
fo|qr&pqEcd ds pqEcdh; {ks= dk /kkjk ds ifjorZu ds lkFk v/;;u djukA 

 13-   fefydu dh rsy cwan fof/k ls bysDV~zkWfud vkos'k dk ekiu djukA 
Hkkx & c 

1-   R.C  lapj.k ykgZu dk 50 gV~tZ vko`fRr ij v/;;u djukA 
2-   ,d L-C lapj.k ykgZu dk (i) fu;r vko`fRr ij] (ii) ifjorhZ vko`fRr ij] v/;;u djukA 
3-   L.C.R  ifjiFk esa vuqukn dk v/;;u djuk (ok;q dksj izsjdRo ,oa /kkfRod IysV }kjk eanu dk  
    iz;ksx djrs gq, ) 
    (i) fu;r vko`fRr ij C esa ifjorZu djds] 
    (ii) fuf'pr L o C ij vko`fRr ds ifjorZu ds lkFkA  
4-   (i) laf/k Mk;ksM ,oa fcUnq laifdZr Mk;ksM ds iqu% izkfIr dky (recovery  time) Kkr djukA 
       (ii) dk;Zdkjh vko`fRr ,oa fLofpax /kkjk iqu% izkfIr dky (switching  current) ds Qyu ds :Ik esa iqu%  
       izkfIr dky (recovery time) dk v/;;u djukA 
5-   tsuj fu;ed 'kfDr iznk;d dk fuekZ.k ,oa fofHkUu yksM ds lkFk fu;eu dk v/;;uA 
6-   {ks= izHkko V~zkfUtLVj ds vfHkyk{kf.kdksa dk v/;;u ,oa fu;r yC/krk ds izorZd dk fuekZ.k ,oa mldk  
    v/;;uA 
7-  fdlh V~zkfUtLVj izo/kZd dh vko`fRr vuqfdz;k dk v/;;u djuk ,oa izo/kZd dh fuos'kh fuxZr izfrck/kk  
   Kkr djukA (vko`fRr vuqfdz;k& R o C vo;oksa  ds eku esa ifjorZu djds) 
8-  ,d R.C dyk ifjorZu (phase shift) nksfy= dk fuekZ.k ,oa v/;;u djukA 
9-  izR;korhZ foHko ls mPp fn"V foHko izkIr djus ds fy, foHko lao/kZd ifjiFk dk v/;;u djukA 
10- fofoDr vo;oksa  ds  iz;ksx ls  OR,  AND,  NOT  rkfdZd }kjksa dk v/;;u djuk ,oa  
    budh lekdfyr ifjiFkksa (IC’s) ls cus }kjksa ds lkFk rqyuk djukA 
11-  lafdz;k izo/kZd (OP-AMP) fuEu ij vuqiz;ksx (de ls de nks)  %  
     (i)   izfryksfer]       (ii)   izfryksfer]     (iii)   vodyd]   (iv) lekdydA  

 

 

fu;fer fo|kfFkZ;ksa gsrq vadks dk forj.k 
1- iz;ksx & 45 vad  

dqy 45 vadks ds fy;s Nk=ksa dks nks iz;ksx djus gksaxs ftlesa izR;sd 22½ vadks dk forj.k fuEu 
izdkj gksxk & 

 v- lw= o fp=     &  6 vad 
 c- izs{k.k o x.kuk    &  12 vad 

l- ifj.kke e; bdkbZ o lko/kkfu;ka &  4½ vad 
2- fjdkMZ      &  15 vad 
3- ekSf[kd ijh{kk     &  15 vad 

  dqy    &  75 vad 

      
 

Lo;aikBh fo|kfFkZ;ksa gsrq vadks dk forj.k 
1- iz;ksx & 55 vad  

dqy 55 vadks ds fy;s Nk=ksa dks nks iz;ksx djus gksaxs ftlesa izR;sd 27½ vadks dk forj.k fuEu 
izdkj gksxk & 

 v- lw= o fp=     &  8 vad 
 c- izs{k.k o x.kuk    &  15 vad 

l- ifj.kke e; bdkbZ o lko/kkfu;ka &  4½ vad 
2- ekSf[kd ijh{kk     &  20 vad 

 
  dqy    &  75 vad 


