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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 
 
 

B.Sc. PART II  (PHYSICS) 2021 
  

Scheme: 
Three Papers              Min. Pass Marks 54               Max.Marks 150 
Paper-I                       3hrs. Duration                      50 Marks 
Paper-II                      3hrs. Duration                      50 Marks 
Paper-III                     3hrs. Duration                      50Marks 
Practical 5 hrs. Duration            Min. Pass Marks 27            Max. Marks 75 
 

Paper  I- Thermal and Statistical 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 
General Thermodynamical interaction, Dependence of the number of states of external parameters, 
General relations in equilibrium, equilibrium conditions(P=p1,b=b 1), infinitesimal quasistatic 
process, Entropy of an ideal gas, Equilibrium of an isolated system, Equilibrium of a system in 
contact with reservoir (Gibb’s free energy), equilibrium between phases, Clausius-Clapeyron 
equation, Triple point,Vapour in equilibrium with liquid or solid, equilibrium conditions for a system 
of fixed volume in contact with heat reservoir (Helmholtz free energy), Equilibrium between phases 
and condition of chemical equilibrium  and equilibrium condition for a system at constant pressure 
in contact with a heat reservoir (Enthalpy), Maxwell’s relations. 
 

Unit-II 
Thermal interactions of macroscopic Systems, system in contact with a heat reservoir, first law of 
thermodynamics and infinitesimal general interaction, Concept of temperature and quantitative idea 
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of temperature scale (thermodynamical parameter), Distribution of energy, second law of 
thermodynamics, Claussius and Kelvin’s statements, partition  function (Z), mean energy of an ideal 
gas and mean pressure, Heat engine and efficiency of the engine, Carnots cycle, thermodynamical 
scale as an absolute scale. 
                                                                

Unit-III 
Production of Low Temperatures and Application, Joule Thomson expansion and J.T.coefficients for 
ideal as well as Van-der Waal’s gas, Temperature inversions, Regenerative cooling and cooling by 
adiabatic expansion and demagnetization, Liquid He, He –I and He-II, superfluidity, quest for 
absolute zero, Nernst heat theorem. 

Unit-IV 
Classical Statistics, Phase space, micro and macro states, Thermodynamic probability, Entropy  and 
probability, Partition function (Z), The monatomic ideal gas, The principle of equipartition of 
energy, most probable, average and rms velocity, Specific heat capacity of diatomic gas, Specific 
heat capacity of solids. 
The Distribution of Molecular Velocities, the energy distribution, Transport phenomenon. mean free 
path, distribution of free path, coefficients of viscosity, thermal  conductivity diffusion. 
                                                

Unit-V 
Quantum Statistics, Black body radiation and failures of classical statistics, Postulates of quantum 
statistics, Indistinguishability, Wave function and exchange degeneracy, Priori probability, Bose-
Einstein’s Statistics, Planck’s distribution law, Fermi-Dirac statistics, completely degenerate system, 
Bose-Einstein condensation, Themionic Emission, specific heat amamly of metals contact potential 
and Ortho and Para hydrogen.  
                                           

                                             Paper –II ELECTRONICS                                                                        
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 

Circuit  Analysis, Network-some important definitions, loop and nodal equation, Kirchhofs Laws, 
driving point and transfer impedances, four terminal network parameters, Open circuit, short circuit 
and hybrid network theorems, Superposition, Thevenin, Norton, Reciprocity, Compensation and 
maximum power transfer.                                                                                                                                     

 
Unit-II 

Semiconductors, Intrinsic and extrinsic semiconductors, charge densities in N and P materials, 
conduction by drift and diffusion of charge, Formation of PN junction, PN diode equation, 
capacitance effect of diode. 
Rectification and power Supply, Half-wave and full wave rectifiers, calculation of Ripple factor, 
efficiency and regulation,  bridge rectifier, Filters: shunt capacitor, L and  filters, Voltage 
regulation and voltage stabilization, Zener  diode, Voltage multiplier circuits. 
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Unit-III 

Transistor and Transistor Amplifiers, Notations and volt ampere relations for bipolar junction 
transistor, CB, CE, CC configurations, characteristic curves and their equivalent circuits, Biasing of 
transistors, Fixed and emitter bias, bias stability in transistor circuits, concept of load line and 
operating point, hybrid parameters, Field effect transistor (JFET and MOSFET) and its circuit 
characteristics, Analysis of transistor amplifiers using hybrid parameters and its frequency response. 
                                     

Unit-IV 
Amplifiers with feed back, Concept of feed back Positive and negative feed back advantage of 
negative fead beck, stabilization of gain by negative feed back, Effect of feed back on output and 
input resistance, Reduction of nonlinear distortion by negative feed back, frequency response, 
Voltage and current feed back circuit. 
Oscillators, Feed back requirements for oscillations, circuit requirement for oscillation, basic 
oscillator analysis, Colpitt and Hartley oscillators, R-C Phase shift oscillator, Piezoelectric frequency 
control oscillations. 
                                              

Unit-V 
Operational amplifier (OP-AMP), Differential amplifier, DC levels shifter, operational amplifier, 
input and Output impedances, input offset curren,  Application of OP-AMP, Unity gain buffer, 
Adder, Subtractor, Integrator and Differentiator, Comparator, Waveform generator, Voltage 
regulator using integrated amplifiers. 
Digital Circuits: Binary, Hexadecimal and Octal number systems, Binary arithmetic, Logic 
fundamentals, AND, OR, NOT, NOR., NAND, XOR gates, Boolean theorems, transistor as a 
switch, circuit realization of logic functions. 

 

Paper-III Relativity and Mathematical 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 

Orthogonal Curvilinear coordinate system, scale factors, expression for gradient, divergence and curl 
and their applications to Cartesian, cylindrical and spherical polar coordinate systems,          
Coordinate transformation and Jacobian, Transformation of covariant, contravariant and mixed 
tensor, Addition, Multiplication and contraction of tensors, Quotient law, pseudo tensor, Metric 
tensor, transformation of Tensors. 
 

Unit-II 
Dirac-Delta Function and its properties, Fourier series, computation of Fourier coefficients, 
applications to simple periodic functions  like square wave, sawtooth wave and rectifier out put,       
Postulates of special theory of relativity and observational evidence, Lorentz transformation and 
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rotation in space time, time like and space like vectors, length contraction, time dilation, worldline, 
mass-energy relation, energy-momentum relation. 
 
           

Unit-III 
Four vector formulation, energy-momentum four vectors, relativistic equation of motion, 
Orthogonality of four forces and four velocities, transformation of four wave vector,   longitudinal 
and transverse Doppler’s effect, Transformation between laboratory and center of mass systems, four 
momentum conservation,  Kinematics of decay products of an unstable particle  and reaction 
thresholds, pair production, inelastic collision of two particles, Compton effect. Electromagnetic 
field tensor, transformation of four potentials, four currents, electric and magnetic field between two 
inertial frames of reference, Lorentz force, equation of continuity, conservation of charge, tensor 
description of Maxwell’s equations. 
 

 
Unit-IV 

The second order linear differential equation with variable coefficient and singular points, series 
solution method and its application in the Bessel’s, Hermite’s, Legendre’s and Laguerre’s 
differential equations, Basic properties like orthogonality, recurrence relations, graphical 
representation and generating function of Bessel, Hermite, Legendre Laguerre and Associated 
Legendre functions. 
 

Unit-V 
Technique of separation of variables and its application to following boundary value problems: (i) 
Laplace equation in three dimension Cartesian, Coordinate system-line charge between two earthed 
parallel plates, (ii) wave equation in spherical polar coordinates the vibration of circular membrane, 
(iii) Diffusion equation in  two dimensional Cartesian coordinate system-heat conduction in thin 
rectangular plate, (iv) Laplace equation in spherical coordinate system-Electric Potential about a 
spherical surface. 

PHYSICS PRACTICAL 
Duration  5 hrs.                 Min. Pass Marks 27              Max.Marks 75 
Note-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. Study of dependence of velocity of wave propagation on line parameters using torsional 

wave apparatus. 
2.  Study of variation of refection coefficient with nature of termination using torsional wave 

apparatus. 
3. Using platinum resistance thermometer to find the melting point of a given substance. 
4. Using Michelson’s interferometer: Find out the wavelength of a given monochromatic source 

(sodium light);Determine difference in wave length ofD1and D2 lines. 
5. Determine the thermodynamic  constant (r=Cp/Cv) using Clement’s and Desormes methods. 
6. Determine Thermal conductivity of a bad conductor by Lee’s method. 
7. Determination of Ballistic constant of Ballistic galvenometer. 
8. Determination of high resistance by method of leakage. 
9. Study the variation of total thermal radiation with temperature. 

Section-B 
1. Plot thermo emf versus temperature and find the neutral temperature. 
2. Study of power supply using two diodes/  bridge rectifier using various filter circuits. 
3. Study of half wave rectifier using L and pi   section filters. 
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4. Characteristics  of given transistor PNP/  NPN (common emitter, common base and common 
collector configurations). 

5. Determination of band gap using a junction diode. 
6. Determination of power factor of a given coil  using CRO. 
7. Study of single stage transistor audio amplifier(variation of gain with frequency) 
8. Study of diode as integrator with different voltage wave forms. 
9. Determination of e\m of electron by Thomson’s method. 
10. Determination of velocity of sound using CRO, microphone and speaker by standing wave 

method. 
11. Determination of self inductance of a coil by Anderson’s bridge method. 
12. Determination of unknown capacity by De’sauty-bridge method and to determine dielectric 

constant of a liquid. 
“Distribution of marks for Regular students” 

1. 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 

   
 

 
Ckh-,llh- ikVZZ &HkkSfrd foKku& ijh{kk 2021 

;kstuk       
rhu iz'u i=   U;wure mRrh.kkZad 54 ¼lS)kafUrd½ 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    
 

iz'u i= &Å"eh; ,oa lkaf[;dh; 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  
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[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 
O;kid m"ekxfrd vU;ksU; fdz;k;sa voLFkkvksa dh la[;k dh ckg~; izkpyksa ij fuHkZjrk] lkE;koLFkk esa O;kid 
lEcU/k] lkE;oLFkk izfrcU/k (p=pl,  B=Bl)] vuUr lw{e LFkSfrddYi  izdze] vkn'kZ xSl dh ,UV~zkih] 
foyfxr fudk; ds lkE;oLFkk izfrcU/k] m"ek Hk.Mkj ds lEidZ esa fudk; dh lkE;oLFkk ¼fxCl eqDr 
mtkZ½]izkoLFkkvksa esa laarqyu] Dykfl;l &Dysijku lehdj.k] f=d fcUnq] nzo ;k Bksl ds lkFk larqyu esa 
ok"i] m"ek Hk.Mkj ds lEidZ esa fu;r vk;ru okys fudk; ds fy, lUrqyu izfrcU/k½ gsYegksYVt~ eqDr 
mtkZ)] izkoLFkkvksa ds e/; larqyu vkSj jklk;fud lkE;oLFkk izfrcU/k] (ui=dG/dNi) m"ek Hk.Mkj ds 
lEidZ esa fu;r nkc okys fudk; ds fy, lUrqyu izfrcU/k ¼,UFksYih½]eSDloSy lEcU/kA 

 
bdkbZ & 2 

LFkwy fudk;ksa esa vU;ksU; fdz;k;sa m"eh; vU;ksU; fdz;k;sa (m"ek jks/ku Hkh)A #)ks"e vU;ksU; fdz;k] lkekU; 
vU;ksU; fdz;k (m"ekxfrdh dk izFke fu;e) vkSj vR;.kq O;kid vU;ksU; fdz;kA rki dh vfHk/kkj.kk vkSj 
rkiiSekus dk ifj.kkRed fopkj (m"ekxfrd izkpy& B), mtkZ dk forj.k] y?kq ek=k esa m"ek LFkkUrj.k 
(m"ek xfrdh dk nwljk fu;e) vkSj m"ek Hk.Mkj ds lEidZ esa fudk;] vkn'kZ xSl dh ek/; mtkZ 
(E=dE/dB) vkSj ek/; nkcAm"ek batu dh n{krk] dkuksZ pdz ¼fofHkUu dFku½] m"ekxfrdh; iSekuk izkekf.kd 
iSekus ds :i esaA 

bdkbZ & 3 
U;wu rki dk mRiknu ,oa vuqiz;ksx twy Fkkelu izlkj rFkk twy Fkkelu xq.kkad vkn'kZ ,oa ok.Mjoky 
xSlksa ds fy,] lajU/k MkWV iz;ksx] rki mRdze.kh;rk] iqufuZos'kh 'khryu] :)ks'e izlkj }kjk 'khryu ,oa 
:)ks"e fopqEcdu ds }kjk 'khryu] nzo ghfy;e fcUnq  He-I vkSj He-II, vfrrjyrk] ije 'kwU; rki dh [kkst] 
uULVZ m"ek izes;]vfrpkydrk dk ifjxq.kkRed fo'ys"k.kA 

bdkbZ & 4 
fpjlEer lkaf[;dh dyk vkdk'k] lw{e ,oa LFkwy voLFkk] m"ekxfrd izkf;drk] ,UVz~kih vkSj izkf;drk, 
laforj.k Qyu (Z)A ,d ijek.kq vkn'kZ xSl] ok;qnkc lehdj.ksa] mtkZ ds lefoHkktu dk fl)kUr] 
lokZf/kd izkf;d] vkSlr ,oa oxZ ek/; ewy osx] f}ijek.kqd xSl dh fof'k"B m"ek/kkfjrk] Bkslksa dh fof'k"B 
m"ek/kkfjrkA 
vk.kfod osxksa dk forj.k vk.kfod osxksa dk forj.k] mtkZ forj.k] mtkZ ds lefoHkktu dk fl)kUr] 
fof'k"B m"ek/kkfjrk dk fpjlEer fl)kUr] Bksl dh fof'k"B m"ek] vfHkxeu ifj?kVuk,a] ek/; eqDr iFk] 
eqDr iFkksa dk forj.k] ';kurk xq.kakd] m"ek pkyu] folj.kA 
 

bdkbZ & 5 
DokaVe lkaf[;dh  df̀".kdk fofdj.k ,oa fpjlEEkr lkaf[;dh dh vlQyrk,aA DokaVe lkaf[;dh ds 
vfHkxzghr] vfoHks|rk] rjax Qyu ,oa fofue; viHkz"Vrk] iwoZ izkf;drk] cksl&vkbUlVhu lkaf[;dh] Iykad 
forj.k fu;e] QehZ&fMjkd lkaf[;dh vkSj muds laforj.k Qyu] lEidZ foHko vkSj rkik;fud mRltZu] 
/kkrqvksa dh fof'k"V m"ek esa folaxfr] ukfHkdh; pdz.k lkaf[;dh (iSjk o vkFkksZ gkbM~zkstu)A 

 
iz'u i= &bysDVªkfudh 

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  
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[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 

ifjiFk fo'ys"k.k% tky& dqN egRoiw.kZ ifjHkk"kk,a] ik'k rFkk laf/k lehdj.k, fdjpkQ fu;e] ifjpkyu 
fcUnq rFkk vkUrfjd izfrck/kk,a] prqVZfeZuy tky izkpyA [kqyk ifjiFk] y?kqifFkr ifjiFk rFkk ladj izkpy] 
tky izes;&v/;kjksi.k] Fksosfuu] ukWVZu] ikjLifjdrk ,oa vf/kdre 'kfDr gLrkUrj.k izes;A 
 

bdkbZ & 2 
v)Zpkyd % uSt rFkk vinzO;h v)Zpkyd] n rFkk p v)Zpkydksa esa vkos'k ?kuRo] viogu ,oa folj.k }kjk 
pkyu] PN Mk;ksM lehdj.k] /kkfjrh; izHkkoA  
fn"Vdj.k rFkk fo|qr iznk;d % v)Z rjax rFkk iw.kZ rjax fn"Vdkjh] mfeZdk xq.kkad] n{krk rFkk oksYVrk 
fu;eu dh x.kuk] fQYVj&ik'oZ iFk la?kkfj=] L rFkk π fQYVj] lsrq fn"Vdkjh] oksYVrk fu;eu rFkk 
thuj Mk;ksM }kjk oksYVrk LFkk;hdj.k] oksYVrk xq.kd ifjiFkA 
 

bdkbZ & 3 
Vz~kaftLVj rFkk V~zkaftLVj izo/kZd % izrhd rFkk f}/kzqoh; V~zkfUtLVj ds fy, oksYV ,Eih;j laca/k] yksM ykbu 
dh vo/kkj.kk rFkk izkpy fcUnq] ladj izpkyu] {ks= izHkko V~zkfUtLVj rFkk blds ifjiFkh; vfHky{k.k] 
V~zkaftLVj ds CB, CE rFkk CC foU;kl rFkk muds rqY; ifjiFk] ladj izkpyksa ds mi;ksx ls V~zkaftLVj izo/kZd 
dk fo'y"k.k rFkk bldh vkof̀Rr vuqfdz;k] fu;r rFkk mRltZd ck;lu rFkk V~zkaftLVj ifjiFkksa esa ck;l 
LFkkf;RoA 

bdkbZ & 4 
iqufuZos'k ;qDr izo/kZd& iqufuZos'k dh vo/kkj.kk] _.kkRed iqufuZos'k }kjk yfC/k dk LFkkbZdj.k] _.kkRed 
iqufuZos'k dk fuxZr ,oa fuos'kh izfrjks/kksa ij izHkko] _.kkRed iqufuZos'k }kjk vjs[kh; fo:i.k dk 
U;wuhdj.k] oksYVrk rFkk /kkjk iqufuZos'k ifjiFk] vkof̀Rr vuqfdz;kA 
nksfy=% nksyuksa ds fy, iqufuZos'k izfrcU/k] nksyuksa ds fy, ifjiFkh; izfrcU/k] vk/kkjHkwr nksfy= fo'ys"k.k] 
dkWfYiV rFkk gkVZys nksfy=] R.C nksfy=] nkc fo|qr vko`fRr fu;a=.kA 
 

bdkbZ & 5 
lafdz;kRed izo/kZd % Hksn izo/kZd] fn"V/kkjk Lrj foLFkkid] lafdz;kRed izo/kZd] fuos'kh rFkk fuxZe 
izfrck/kk,a] fuos'kh vkWQlsV /kkjkA vuqiz;ksx%,dkad yfC/k cQj] ;kstd] O;odfy=] lekdyd ,oa 
vodyd] rqyfu=] rjax :itfu= dh tkudkjh] ,dhd`r izo/kZd dk mi;ksx djrs gq, oksYVrk fu;kedA 
vadh; ifjiFk& }vk/kkjh] v"Vk/kkjh rFkk 'kksM'kk/kkjh iz.kkyh] f}vk/kkjh vadxf.kr] ewyHkwwr rdZ vo;o & 
AND, OR, NOT, NOR, NAND, XOR }kj] cwyh; izes;] V~zkfUtLVj fLop ds :Ik esa] rdZ}kj] rdZ lafdz;kvksa dh 
ifjiFkksa }kjk izkfIrA 
 

      
 

iz'u i= &vkisf{kdrk ,oa xf.krh; HkkSfrdh 

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  
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[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 

ykfEcd odz js[kh; funsZa'k ra=] Ldsy xq.kkad] izo.krk] MkbotsZUl o dYkZ ds O;atd rFkk dkfrZdh;] o`Rrh;] 
csyuh; ,oa xksyh; (/kzqoh;) funsZ'k rU=ksa esa buds vuqiz;ksxA funsZ'kkad :ikUrj.k ,oa tsdksfc;u] lgpj] izfrpj] 
fefJr izfn'kksa ds :ikUrj.kA izfn'kksa ds ;ksx] xq.ku] ladqpu] HkkxQy fu;e] Nn~e izfn'k] esfV~zd izfn'k ,oa 
izfn'kksa ds :ikUrj.k esa blds mi;ksxA  

bdkbZ & 2 
fMjkd&MsYVk Qyu ,oa blds xq.k /keZ] Qwfj;s Js.kh ,oa Qwfj;s xq.kkadks dh x.kuk djuk] ljy vkorhZ Qyuksa 
;Fkk oxkZdkj] vkjknarh rjax ,oa fn"Vdkjh fuxZr oksYVrk ds fy, bldk vuqiz;ksxA 
vkisf{kdrk ds fof'k"V fl)kar ds vfHkxzfgr ,oa izsf{kr izek.kA ykjsUt :ikUrj.k ,oa fnd~&dky esa ?kw.kZuA 
le;or~ ,oa vkdk'kor~ lfn'k] Tkxrjs[kk] LFkwj dkj.ksrkA 
 

bdkbZ & 3 
prqfoZe lfn'k la:i.k] mtkZ laosx prqfoZe lfn'k] vkis{kdh; xfr ds lehdj.k] fojke nzO;eku dh fu'pjrk] 
prqfoZe cy o prqfoZe osx dh ykfEcdrkA ykjsUt cy prqfoZe cy ds mnkgj.k ds :Ik esa] prqfoZe vkof̀Rr 
lfn'k dk :ikUrj.k] vuqnS/;Z ,oa vuqizLFk MkIyj izHkkoA 
iz;ksx'kkyk ,oa nzO;eku dsUnz funsZaaa'k ra=ksa ds e/; :ikUrj.k] prqfoZe laosx laj{k.k] vLFkkbZ d.kksa ds {k; mRiknksa 
dh xfrdh ,oa nsgyh vfHkfdz;k mtkZ] ;qXe mRiknu] nks d.kksa dk vizR;kLFk la?kV~V] dkEiVu izHkkoA fo|qr 
pqEcdh; Js= izfn'k] prqfoZe foHko dk :ikUrj.k] prqfoZe /kkjk] nks tM+Roh; ra=ksa esa fo|qr ,oa pqEcdh; {ks=] 
lkarR;rk lehdj.k ,oa vkos'k dk laj{k.k] eSDloSy lehdj.kksa dk izfn"k :Ik esa o.kZuA 
 

bdkbZ & 4 
pjksa xq.kkadksa dh f}rh; dksfV jsf[kd vodyu lehdj.k ,oa fofp= fcUnq] Js.kh gy fof/k ,oa bldk csly] 
gjekbZV] ysts.M~zs ,o ykxsj lehdj.kksa ij vuqiz;ksxA ewyHkwr d.k ¼fcuk O;qRifr½ ;Fkk ykfEcdrk] iqujkof̀Rr 
lacU/k] xzkQh; izn'kZu ,oa gjekbZV] fytsUM~zh] ykxsj ,oa lg ystsUM~zh Qyuksa ds mn~Hko Qyu ¼cgqr ljy 
vuqiz;ksx½ A 

bdkbZ & 5 
pjksa dh izFkDdj.k fof/k ,oa vxzfyf[kr ifjlhek eku leL;kvksa ij bldk mi;ksx% 
(i) f=foeh; dkfrZdh; funsZ'kkad ra= esa ykIykl lehdj.k& nks HkwlEifdZr lekUrj  pkyd IysVksa ds e/; 

jsf[kd vkos'k      
(ii)   xksyh; /kzqoh; funsZ'kkad rU= esa rjax lehdj.k & o`rh; f>Yyh esa dEiUuA     
(iii) f}&foeh; dkfrZdh; funsZ'k rU= esa folj.k lehdj.k&iryh vk;rkdkj IysV esa m"ek pkyuA     
(iv) xksyh; funsZ'kkadksa esa ykIykl lehdj.k&xksyh; lrg ds ckgj rFkk vUnj fo|qr foHkoA   
 

izk;ksfxd HkkSfrd foKku 
le; 5 ?k.Vs      dqy vad  75 
uksV% 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- ejksM+h rjax midj.k dk mi;ksx dj rjax lapj.k ds osx dk ykbu izkpkyksa  
ij fuHkZjrk dk v/;;u djukA 
2- ejksM+h rjax midj.k dk mi;ksx dj ijkorZu xq.kkad dk vUrLFkk Hkkj ds  
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lkFk ifjorZu dk v/;;u djukA 
3- IySfVue izfujks/k rkiekih dh lgk;rk ls fdlh inkFkZ dk xyuakd Kkr djukA 
4- ekbdYlu O;frdj.kekih dh lgk;rk ls ,d o.khZ; izdk'k lzksr dh rjax nS/;Z   
  Kkr djuk ,oa lksfM;e izdk'k dh D1 o D2  js[kkvksa dh rjax nS/;Z esa vUrj  
  Kkr djukA 
5- DysesUV o fMlkseZ fof/k ls m"ekxfrdh fu;rkad  = Cp/Cv dk eku Kkr djukA 
6- fdlh dqpkyd inkFkZ dh m’ekpkydrk yh dh fof/k }kjk Kkr djukA 
7- py dq.Myh iz{ksi /kkjkekih dk iz{ksi fu;rkad Kkr djukA 
8- {kj.k fof/k ls mPp izfrjks/k dk eku Kkr djukA 
9- oLrq ds dqy mRlftZr fofdj.kksa dk mlds rki ds lkFk v/;;u djukA 
 

Hkkx & c 
1- fdlh rki;qXe ds rki fo-ok-c- rFkk rki ds chp odz [khapuk rFkk mnklhu rki Kkr djukA 
2- fofHkUu fQYVj ifjiFkksa dk mi;ksx djrs gq, iw.kZ rjax fn"Vdkjh okys 'kfDr iznk;d esa (nks Mk;ksM ;k fczt 

fn"Vdkjh) dk v/;;u djukA 
3- v)Z rjax fn"Vdkjh L and  izdkj ds fQYVjksa ds mi;ksx ls v/;;u djukA 
4- PNP/NPN V~zkaftLVj ds vfHkyk{kf.kdksa dk v/;;u djuk ¼mHk;fu"B vk/kkj] mHk;fu"B mRltZd o mHk;fu"B 

laxzkgd la:i.k esa½A 
5- P/N laf/k Mk;ksM dh lgk;rk ls fdlh v)Z pkyd dk cS.M vUrjky Kkr djukA 
6- fdlh nh gqbZ dq.Myh dk 'kfDr xq.kkad (cos phi)  CRO ds }kjk Kkr djukA 
7- ,dy pj.k V~zkaftLVj JO; izo/kZd dk v/;;u djuk ¼vkof̀Rr ds lkFk yfC/k dk v/;;u½ A 
8- fHkUu&fHkUu izdkj ds rjax :Ik oksYVrkvksa ds lekdyu d :Ik esa Mk;ksM dk v/;;u djukA 
9- bysDV~zksuksa ds fof'k"V vkos'k e/m dk eku Fkkelu dh fof/k ls Kkr djukA 
10. CRO Lihdj rFkk ekbdzksQksu }kjk vizxkeh rjax fof/k ls /ofu dk ok;q esa osx Kkr djukA 
11- ,.Mjlu lsrq ls dq.Myh ds Lo& izsjdRo dk ekiu djukA 
12- fMlkWVh ds lsrq ls fdlh xSax la/kkfj= dh /kkfjrk Kkr djuk rFkk blls fn, x, nzo dk ijkoS|qrkad Kkr 

djukA 
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 
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