
B.Sc. Part II 
Subject : Physics 

Paper - I 
Title of the Paper : Kinetic Theory, Thermodynamics And Statistical Physics 

              Max. Marks : 50 
Note - The paper is divided in five units. The examiner should ask at least one question 

from each unit. Internal choice within the unit must be provided. Numerical 
problems in each unit should be asked. 

 
Unit I : Kinetic Theory of Matter (15) 
  Ideal Gas : Kinetic model, deduction of Boyle’s law, interpretation of 

temperature, estimation of rms speeds of molecules. Brownian motion, estimate of 
the Avogadro number. Equipartition of energy, specific heat of monatomic gas, 
extension to di-and triatomic gases, Behaviour at low temperatures. Adiabatic 
expansion of an ideal gas, application ot atmosphere physics. 

  Real Gas : Van der Waals gas, equation of state, nature of Van der Waals forces, 
comparison with experimental P-V curves. The critical constants, gas and vapour. 
Joule expansion of ideal gas, and of a Van der Waals gas, Joule coefficient, 
estimates of J- T cooling. 

  Liquification of gases : Boyle temperature and inversion temperature. Principle of 
regenerative cooling and of cascade cooling, liquifaction of hydrogen and helium. 
Refrigeration cycles, meaning of efficiency. 

 
Unit II : Thermodynamics (18) 
  The laws of thermodynamics : The Zeroth law, various indicator diagrams, work 

done by and on the system, first law of thermodynamics, internal energy as a state 
function and other applications. Reversible and irreversible changes, Carnot cycle 
and its efficiency, Carnot theorem and the second law of thermodynamics. 
Different versions of the second law, practical cycles used in internal combustion 
engines. Entropy, principle of increase of entropy. The thermodynamic scale of 
temperature; its identity with the perfect gas scale. Impossibility of attaining the 
absolute zero; third law of thermodynamics. 

  Thermodynamic relationships : Thermodynamic variables; extensive and 
intensive, Maxwell’s general relationship, application to Joule- Thomson cooling 
and adiabatic cooling in a general system, Van der Waals gas, Clausius- 
Clapeyron heat equation. Thermodynamic potentials and equilibrium of 
thermodynamical systems, relation with thermodynamical variables. Cooling due 
to adiabatic demagnetization, production and measurement of very low 
temperatures. 

 
Unit III : Statistical Physics (15) 
  The Statical basis of thermodynamics : Probability and thermodynamic 

probability, principle of equal a priori probabilities, probability distribution and its 
narrowing with increase in number of particles. The expressions for average 
properties. Constrainsts, accessible and inaccessible states, distribution of particles 
with a given total energy into a discrete set of energy states. 



  Some universal laws : The mu space representation, division of mu space into 
energy sheets and into phase cells of arbitrary size, applications to one- 
dimensional harmonic oscillator and free particles. Equilibrium between two 
systems in thermal contact, bridge with macroscope physics. Probability and 
entropy, Boltzman entrophy relation. Statical interpretation of second law of 
thermodynamics. Boltzman canonical distribution law and its applications; 
rigorous from of equipartition of energy. 

  Maxwellian distribution of speeds in an ideal gas : Distribution of speeds and of 
velocities, experimental verification, distinction between mean, rms and most 
probable speed values. Doppler broadening of spectral lines. 

 
Unit IV :      Transport Phenomena and Black Body Radiation (15) 
  Transport phenomena in gases : Molecular collisions, mean free path and collision 

cross sections. Estimates of molecular diameter and mean free path. Transport of 
mass, momentum and energy and interrelationship, dependence on temperature 
and pressure. 

  Blackbody radiation : Pure temperature dependence, Stefan- Boltzmann law, 
pressure of radiation. Spectral distribution of BB radiation. Wien’s displacement 
law, Rayleigh-Jean’s law, the ultraviolet catastrophy, Planck’s quantum 
postulates, Planck’s law, complete fit with experiment, Interpretation of behaviour 
of specific heats of gases at low temperature. 

Unit V : Quantum Statistics and Laser (15) 
  Transition to quantum statistics : ‘h’ as a natural constant and its implications, 

cases of particle in a one dimentional box and one-dimensional harmonic 
oscillator. Indistinguishability of particles and its consequences, Bose- Einstein, 
and Fermi- Dirac conditions; applications to liquid helium, free electrons in a 
metal and photons in blackbody chamber. Fermi level and Fermi energy. 

  Laser system : Purity of a spectral line, coherence length and coherence time, 
spatial coherence of a source, Einstein’s A and B coefficients, Spontaneous and 
induced emissions, conditions for laser action, population inversion. 

  Application of lasers : Pulsed lasers and tunable lasers, spatial coherence and 
directionally, estimates of beam intensity, temporal coherence and spectral energy 
density. 

  Lasers and nonlinear optics : Polarizatin P including higher order terms in 
E and generation of harmonies, momentum mismatch and choice of the right crystal and 
direction for compensation. 



B.Sc. Part II 
Subject : Physics 

Paper - II 
Title of the Paper : Waves, Acoustics and Optics 

              Max. Marks : 50 
Note - The paper is divided in five units. The examiner should ask at least one question 

from each unit. Internal choice within the unit must be provided. Numerical 
problems in each unit should be asked. 

 
Unit I : Waves (15) 
  Waves in Media : Speed of transverse waves on a uniform string, speed of 

longitudinal waves in a fluid, energy density and energy transmission in waves, 
typical measurements. Waves over liquid surface : gravity waves and ripples. 
Group velocity and phase velocity, their measurements. 

  Superposition of waves : Linear homogeneous equations and the superposition 
principle, nonlinear superposition and consequences. 

  Standing waves : Standing waves as normal modes of bounded systems, 
examples, Harmonics and the quality of sound, Chaladni’s figures and vibrations 
of a drum. Production and detection of ultrasonic and intrasonic waves and 
applications. 

 
Unit II : Acoustics (15) 
  Noise and Music : The Human ear and its responses; limits of human audibility, 

intensity and loudness, bel and decibel, the musical scale, temperament and 
musical instrument. 

  Reflection, refraction and diffraction of sound : Acoustic impedance of a medium, 
percentage reflection and refraction at a boundary, impedance matching for 
transducers, diffraction of sound, principle of a sonar system ranging. 

  Applied acoustics : Transducers and their characteristics, recording and 
reproduction of sounds, various systems, Measurements of frequency, waveform, 
intensity and velocity. The acoustics of halls, reverberation period, Sabine’s 
formula. 

 
Unit III : Geometrical Optics (18) 
  Fermat’s Principle : Principle of extremum path, the aplantic points of sphere and 

other applications. General theory of image formation; cardinal points of an 
optical system, general relationship, thick lens and lens combinations. Lagrange 
equation of magnification, telescopic combinations, telephoto lenses and 
eyepieces.  

  Aberration in images : Chromatic aberrations, achromatic combination of lenses 
in contact and seperated lenses. Monochromatic aberrations and their reductions; 
aspherical mirrors and Schmdt corrector plates, aplanatic points, oil immersion 
objectives, meniscus lens. 

  Optical instruments : Entrance and exit pupils, need for a multiple lens eyepiece, 
common types of eyepieces. 

 



Unit IV : Physical Optics (Interference and Diffraction)(15) 
  Interference of a light : The Principle of superposition, two-slit interference, 

coherence requirement for the sources, optical path retardations, lateral shift of 
frings, Rayleigh refractometer and other applications. Localised fringers; thin 
films, applications for precision measurements for displacements. 

  Haidinger fringers : Fringes of equal inclination. Michelson interferometer, its 
application for precision determination of wavelength, wavelength difference and 
the width of spectral lines. Twymann-Green interferometer and its uses. Inensity 
distribution in multiple beam interference, Tolansky friges, Fabry-Perot 
interferometer and etalon. 

  Fresnel diffraction : Fresnel half-period zones, plates, straight edge, rectilinear 
propagation. 

 
Unit V : Fraunhoffer Diffraction (15) 
  Fraunhofer diffraction : Diffraction at a slit, half-period zones, phasor diagram 

and integral calculus, methods, the intensity distribution diffraction at a circular 
aperture and a circular disc, resolution of images, Rayleigh criterion, resolving 
power of telescope and microscopic systems, outlines of phase contrast 
microscopy. 

  Diffraction gratings : Diffraction at N parallel slits, intensity distribution, plane 
diffraction grating, reflection grating and blazed gratings. Concave grating and 
different mountings. Resolving power of a grating and comparison with resolving 
powers of prism and of a Fabry-Perot etalon. 

  Double refraction and optical rotation : Refraction, in uniaxial crystals, its 
electromagnetic theory. Phase retardation plates, double image prism. Rotation of 
plane of polarisation, origin of optical rotation in liquids and in crystals. 

 
Text and Reference Books : 
 1. A. K. Ghatak, “Physical Optics”. 
 2. D. P. Khandelwal, “Optics and Atomic Physics”   

 (Himalaya Publishing House, Bombay, 1988). 
 3. F Smith and J.H. Thomson, “Manchester Physics  

  Series, Optics” (English Language Book Society and   
 John Wiley, 1977). 

 4. Born and Wolf, “Optics”. 
 5. K.D. Moltev, “Optics” (Oxford University Press) 
 6. Sears, “Optics”. 
 7. Jenkins and White, “Fundamental of Optics”  
  (McGraw-Hili) 



B.Sc. Part II 
Scheme of Practical Examination 

 
Note - Every student is required to perform at least 15 experiment out of the list given 

below. In Practical Examination every student must perform one experiment of 3 
Hrs. duration. In practical examination the break up of marks is as follows : 

 
I for Regular Students :- 

Practical Marks  Sessional Marks Viva Total 
      I     25   10    15   50 
 

II for Ex-Students :- 
Practical Marks  Viva  Total 
      I     35    15    50 
 
List of Practicals :- 
 A. Kinetic Theory of Matter : 
  1. Study of Brownian motion. 
  2. Study of adiabatic expansion of a gas. 
  3. Study of conversion of mechanical energy into    

 heat. 
  4. Heating efficiency of electrical kettle with  

   varying voltages. 
 B. Thermodynamics : 
  1. Study of temperature dependence of total  

   radiation. 
  2. Study of temperature dependence of spectral    

 density of radiation. 
  3. Resistance thermometry. 
  4. Thermo-emf thermometry. 
  5. Conduction of heat through poor conductors    of 

different geometrics. 
 C. Statistical Physics : 
  1. Experimental study of probability distribution    

 for a two-option system using a coloured dice. 
  2. Study of statistical distributions on nuclear    

 disintergration data (GM Counter used as a     black box). 
 D. Waves and Acoustics : 
  1. Speed of waves on a stretched string. 
  2. Studies on torsional waves in a lumped system. 
  3. Study of interference with two coherent sources    

 of sound. 
  4. Chaldni’s figures with varying excitation and    

 loading points. 
  5. Measurement of sound intensities with different    

 situation. 



  6. Characteristics of a microphone + loudspeaker    
 system. 

 E. Geometric Optics : 
  1. Designing an optical viewing system. 
  2. Study of monochromatic defects of images. 
  3. Determining the principal points of a combina   

 tion of lenses. 
 F. Physical Optics : 
  1. Study of interference of light (biprism or wedge    

 film). 
  2. Study of F-P etalon fringes. 
  3. Study of diffraction at a straight edge or a single    

 slit. 
  4. Use of Diffraction grating and its resolving limit. 
  5. Resolving limit of a telescope system. 
  6. Polarization of light by reflection; also cos- 

   squarred law. 
  7. Study of optical rotation for any system. 
 G. Lasers : 
  1. Study of laser as a monochromatic coherent     source. 
  2. Study of divergence of a laser beam. 
 H. Additional Practicals : 
  1. λ by Newtons Rings. 
  2. µ, ω of prism by spectrometer. 
  3. µ0, µe of Calcite Prism by Spectrometer. 
  4. Percentage absorption of light by photometer. 



ch- ,l- lh- f}rh; o”kZ 
isij izFke 

xSlksa dk v.kqxfrdh; fl)kar] Å’ek xfrdh ,oa lkaf[;dh HkkSfrdh rFkk 
yslj 

 
uksV % izR;sd dkslZ dks 5 bdkbZ esa ckaVk x;k gS] izR;sd bdkbZ esa ,d iz”u vko”;d :i ls iwNuk vfuok;Z gSA 

izR;sd bdkbZ esa vkarfjd fodYi vko”;d gSA izR;sd bdkbZ esa vkafdd iz”u iwNs tkus pkfg;sA 
 
bdkbZ 1 xSlksa dk v.kq xfr fl)kar ¼15½ 
vkn”kZ xSl % v.kqxfr izk:i] ck;y fu;e dk fuxeu] rkiØe dh vo/kkj.kk] v.kqvksa dh 

oxZek/;ewy] pky dk O;atd] czkmfu;u xfr ,oksxSMks la[;k dk fuxeu] ÅtkZ 
lefoHkktu fu;e] ,d] f} ,oa f=d ijek.kqd xSl dh fof”k’V Å’ek] fuEu rkiksa 
ij xSl dk O;ogkj] vkn”kZ xSl dk :}s’e izlkj] ok;qeaMyh; HkkSfrdh ds fy;s 
bldk vuqiz;ksxA 

 
okLrfod xSl % okUMjoky xSl voLFkk lehdj.k] okUMjoky cyksa dh izd`fr] 

izk;ksfxd ih&oh oØksa ls rqyukA ØkfUrd fu;rkad] xSl ,oa ok’iA vkn”kZ xSl ,oa 
okUMjoky xSl dk twy izlkj] twy xq.kkad] twy FkkWelu “khryuA 

 
xSlksa dk nzko.k % ck;y rki rFkk mRØe.k rki] iqu;ksZth rFkk dsldsfMax “khryu dk 

fl)kar] gkbMªkstu ,oa ghfy;e dk nzo.k] iz”khryu pØ] n{krk dk vfHkizk;A 
 
bdkbZ 2 Å”ekxfrdh ds fu;e ¼15½ 
  “kwU;oka fu;e] fofHkUu lwpd vkjs[k fudk; }kjk ,oa fudk; ij dk;Z] Å’ekxfrdh 

dk izFke fu;e] vkUrfjd ÅtkZ voLFkk Qyu ,oa vU; vuqiz;ksx] mRØe.kh; ,oa 
vuqRØe.kh; ifjorZu] dkuksZ pØ ,oa mldh n{krk] dkuksZ&izes; rFkk Å’ekxfrdh 
dk f}rh; fu;e] f}rh; fu;e ds fofHkUu dFku] vkUrfjd ngu batuksa esa iz;qDr 
izk;ksfxd pØ] ,UVªkWih] ,UVªkWih o`f) dk fl)kar] rki dk Å’ekxfrd iSekuk] iw.kZ 
xSl rki iSekus ls lerqY;rk] ije”kwU; rki izkIr djus dh vlaHkouk] Å’ekxafrdh 
dk r`rh; fu;eA 

 
Å’ekxfrd laca/k % Å’ekxfrd pj% foLr`r ,oa xgu] xSDloSy ds lkekU; lEca/k] 

lkekU; fudk; ds twy&Fkkelu rFkk :)ks’e&”khryu esa vuqiz;ksx] okUMjoky 
xSl] Dykmfl;l&Dysijku xqIr Å’ek lehdj.k] Å’ekxfrd foHko rFkk 
Å’ekxfrdh; fudk;ksa dk larqyu] Å’ek xfrdh; pjksa  ls lEca/k] :)ks’e 
fopqEcdu }kjk “khryu] vfr fuEu rkiksa dk mRiknu ,oa ekiuA 

 
bdkbZ 3 Å”ekxfrdh dk lkaf[;dh; vk/kkj ¼15½ 
  izkf;drk] Å’ekxfrd izkf;drk] iwoZ izkf;drk dk fl)kUr] izkf;drk forj.k] d.kksa 

dh la[;k esa o`f) ds lkFk bldk ladqpy] vkSlr xq.kksa ds fy;s O;atd] izfrcU/k] 



vfHkxE; ,oa vuvfHkxE; voLFkk,a] fu;r dqy ÅtkZ okys d.kksa dk fofoDr ÅtkZ 
Lrjksa esa foHkktuA 

dqN lkoZf=d fu;e % E;w vkdk”k dk fu:i.k] E;w vkdk”k dk LoSfPNd ÅtkZ] voLFkkvksa] 
dyk] dksf’Bdkvksa esa foHkktu] ,d foHkh; vkorhZ nksfy= rFkk eqDr dke ds fy;s 
vuqiz;ksx] Å’eh; lEidZ esa fudk;ksa dk larqyu] LFkwy HkkSfrdh ls laaca/k lsrq 
izkf;drk ,oa ,UVªkWih] cksYVteSu dk ,UVªkWih laca/k] Å’ekxfrdh ds f}rh; fu;e 
dk lkaf[;dh; foospu] cksYVteSu dk dSuksufdy forj.k fu;e rFkk blds 
vuqiz;ksx] ÅtkZ le foHkktu ds fu;e dk lkaf[;dh ls fuxeuA 

 
vkn”kZ xSl esa pkyksa dk eSdloSfy;u forj.k %  pky vkSj osx forj.k] izk;ksfxd 

lR;kiu] vkSlr pky] oxZ ek/;ewy pky vkSj vf/kdre izlEHkkO; osx esa foHksn] 
o.kZØe lsokvksa dk MkIyj foLr`rhdj.kA 

 
bdkbZ 4 xSlksa esa vfHkxeu ?kVuk,a ¼15½ 
  vk.kfod la?kV] vkSlr eqDr la?kV vuqizLFk dkV] vk.kfod O;kl rFkk vkSlr eqDr 

iFk dk fuxeu] nzO;eku] laosx vkSj ÅtkZ dk LFkkukarj.k o muesa ikjLifjd laca/k] 
rki vkSj nkc dk izHkkoA 

 
d`’.k fi.M fofdj.k %  iw.kZ :i ls rki ij fuHkZjrk] LVhQSu cksYVteSu fu;e] 

fofdj.k dk nkc] d`’.k fi.M ls fofdj.k dk fo”ks’k forj.k] ohu dk foLFkkiu 
fu;e] jSys&thUl dk fu;e] ijkcSaxuh&Iykad dh DokaVe vfHk/kkj.kka,] Iykad fu;e] 
iw.kZ v/;;u iz;ksx ds lkFk] fuEu rkiksa ij xSlksa dk fof”kf’V Å’ekvksa ds O;ogkj 
dk foospuA 

 
bdkbZ 5 DokaVe lkaf[;dh esa laØe.k rFkk yslj ¼15½ 
  ‘h’ izkd`frd fu;rkad ds :i esa rFkk blds izHkko] ,d foeh; ckWDl esa d.k] ,d 

foeh; vkorhZ nksfy=] d.kksa dh vHks/krk vkSj mlds izfrQy] B-E rFkk F-D 
fLFkfr;kaA nzo ghfy;e] /kkrqvksa eas Lora= bysDVªks ij rFkk d`’.k fi.M izdks’B esa 
QksVkuksa ds fy;s vuqiz;ksx] QehZLrj vkSj QthZÅtkZA 

 
ystj fudk; %  o.kZØe js[kk dh “kq)rk] dyk lac) ,oa dyk lac) le;] L=ksr 

dh nSf”kd dyk lEc)rk vkbUlVhu ds , rFkk ch xq.kkad] Lor% ,oa izsfjr 
mRltZu yslj fØ;k ds fy;s izfrcU/k] tula[;k O;qRØe.kA 

 
ystj ds vuqiz;ksx % LiUn ystj ,oa V~;wusoy ystj nSf”kd dyk lEc)rk ystj iqat 

rhozrk dk vkadyu dkfyd dyk lEc)rk rFkk o.kZØe dk ÅtkZ ?kuRoA 
 
ystj rFkk vkjSf[kd izdkf”kdh % ih /kqzo.k bZ esa mPpØe inksa lfgr rFkk lUuknh dk 
mRiknu] laosx dk vesy rFkk {kfriwfrZ ds fy;s mfpr fØLVy ,oa fn”kk dk p;uA 



ch- ,l- lh- f}rh; o”kZ 
isij f}rh; 

rjax] /ofudh ,oa izdkf’kdh 
 
             vf/kdre vad % 50 
uksV % izR;sd dkslZ dks 5 bdkbZ esa ckaVk x;k gS] izR;sd bdkbZ esa ,d iz”u vko”;d :i ls iwNuk vfuok;Z gSA 

izR;sd bdkbZ esa vkarfjd fodYi vko”;d gSA izR;sd bdkbZ esa vkafdd iz”u iwNs tkus pkfg;sA 
 
bdkbZ 1 rjax HkkSfrdh 
  ek/;eksa eas rjax] ,d leku f[kaph Mksjh esa vuqizLFk rjaxksa dh pky] nzo esa vuqnS?;Z] 

rjaxksa dh pky] rjaxksa esa ÅtkZ ?kuRo vkSj ÅtkZ lajp.k] Typical ekiu nzo lrg ds 
Åij rjaxsa] xq:Roh; rjaxsa vkSj mehZdk] lewg ,oa dyk osx] mudk ekiuA 

 
rjaxksa dk v/;kjksi.k %  jSf[kd lekaxh lehdj.k] v/;kjksi.k fl)kUr] vkjSf[kd 

v/;kjksi.k rFkk mlds izfrQyA 
 
vizxkeh rjaxsa %  c) fudk;ksa dh lkekU; fo|k ds :i esa vizxkeh rjaxsa] mnkgj.k] 

lUuknh Loj] /ofu dh xq.krk] mnkgj.kA “kynkuh vkd`fr;ka rFkk <ky ds dEiu] 
ijkJ; ,oa voJO; /ofu;ksa dk mRiknu ,oa lalwpu] blds vuqiz;ksxA 

 
bdkbZ 2 Hkou /ofudh 
“kksj ,oa laxhr % ekuo d.kZ vkSj mlds izrnku] ekuo dh JO;rk dh lhek,a] /ofu 

rhozrk ,oa izcyrk] csy] Mslhcsy] laxhr iSekuk ok| ;a=A 
 /ofu dk ijkorZu] viorZu ,oa foorZu] ek/;e dh /ofudh izfrck/kk] lhek ij 

izfr”kr ijkorZu ,oa viorZu] VªkUlM;wllZ dh izfrck/kk esy] /ofu dk foorZu] 
lksukj fudk; dk fl)kar] /ofu ijklA 

 
vuqi;qDr /okfudh %  VªkUlM;wllZ ,oa muds vfHkyk{kf.kd] /ofu dk vfHkys[ku 

rFkk iqu:Riknu] fofHkUu fudk;] vko`fÙk] rjax vkd`fr] rjax vkd`fr] rhozrk ,oa 
osx dk ekiu] Hkou /ofudh] izfrLiUnu dky] lSckbu lw=A 

 
bdkbZ 3 T;kferh; izdkf’kdh 
  QesZV dk fl)kar] pje iFk fl)kar] xksys ds vIykusfVd fcUnw] vU; vuqiz;ksxA 
 
izfrfcEc fuekZ.k ds lkekU; fl)kUr %  izdk”kh; fodkl ds dkMhZuy fcUnw] lkekU; 

laca/k] eksVs ysal rFkk ySalksa ds la;kstu ds fy;s] vko/kZu dk ySxusUth lehdj.k 
nwjn”khZ la;ksx] VsyhQksVks ySal rFkk usfedk,aA 

 
izfrfcEcksa esa foiFku %  o.kZfoiFku] laidZ esa j[ksa rFkk nwjh ij j[k ySalksa dk vo.kZd 

la;kstu] ,d o.khZ; foiFku vkSj mudk fujkdj.k] vxksyh; niZ.k rFkk “kfeV 
“kq)d IysVsa] vIykusfVd fcanw] rsy esa Mwcs vfHkn`”;d] eSfuLdl ySalA 



 
izdk”kh; midj.k %  izos”kdh; ,oa cfgxZeu iqryh] usfedk esa cgqr ySal fudk; 

dh vko”;drk] usfedkvksa ds lkekU; izdkjA 
 
bdkbZ 4 Ádk’k dk O;frdj.k ,oa Qsusy foorZu % 
  v/;kjksi.k fl)kUr] f}fLyV O;frdj.k] Jksrksa dh dyk lEc)rk dh vko”;drk] 

izdk”kh; iFk dk eUnu] fÝUtksa dk ikf”oZd foLFkkiu] jSys dk viorZuekih ,oa 
vU; vuqiz;ksx] LFkkuhd`r fÝUts] iryh fQYesa] foLFkkiuksa ds “kq) ikeu esa 
vuqiz;ksxA 

 
gSfMUtj fÝUtsa % leku >qdko dh fÝUtsa] ekbdylu O;frdj.kekih] izdk”k dh 

rjaxnS?;Z ¼λ½ rFkk nks vR;Ur ikl dh rjax nS?;kZ ds vUrj ¼λ1−λ2½ fu/kkZj.k esa 

rFkk o.kZØe js[kk dh pkSM+kbZ fu/kkZj.k esa mldk vuqiz;ksx] fVoeSu&xzhu 
O;frdj.kekih vkSj mlds vuqiz;ksx] cgqr iqat O;frdj.k esa rhozrk dk forj.k] 
VksykULdh fÝUtsa] Qsczh iSjks O;frdj.kekih ,oa bVkykWuA 

 
Ýsusy foorZu % v)Zdkfyd dfVcU/k IysVsa] lh/kh dksj ljyjs[kh; xeuA 
 
bdkbZ 5 ÝkmugkQj foorZu % 
  ,dy f>jjh ij foforZu] dyk fp= ,oe~ lekdyu fof/k;ka rhozrk forj.k] o`Ùkh; 

}kjd ij foorZu] o`Ùkh pdrh ij foorZu izfrfcEcksa dk foHksnu] foHksnu dh jSys dh 
dlkSVh] nwjn”khZ ,oa lw{en”khZ dh foHksnu {kerk,a] Qst dUVªkLV lw{en”khZ dk 
lkekU; KkuA 

 
foorZu xzsfVax %  N lekUrj f>fjZ;ksa ij foorZu] rhozrk forj.k lery foorZu xzsfVax 

ijkorZu xzsfVax] CysTM xzsfVax] vory xzsfVax o fofHkUu vkjksi.k fof/k;ka xzsfVax dh 
foHksnu {kerk rFkk fizTe dh foHksnu {kerk vkSj QSczh iSjks dh foHksnu {kerk ls 
rqyukA 

 
f}viorZu rFkk izdk”kh; /kzqo.k ?kw.kZu % ,d v{kh; fØLVu esa f}viorZu] bldk 
fo|qr pqEcdh; fl)kUr] dyk eUnu ifV~Vdk,a f}foEch fizTe] /kzqo.k ry dk ?kw.kZu] nzoksa 
rFkk fØLVyksa esa izdk”kh; ?kw.kZu dk dkj.kA 
 
 



ch- ,l- lh- f}rh; o”kZ 
HkkSfrdh 

izk;ksfxd ijh{kk dh i}fr 
 
Vhi % fuEu lwph ls de ls de 15 iz;ksx djuk vko”;d gSaA izR;sd Nk= dks izk;ksfxd ijh{kk esa 3 ?kaVs dk 

iz;ksx djuk vko”;d gSA vadksa dk forj.k fuEu izdkj ls gS %& 
 
1- fu;fer Nk=ksa ds fy, %& 
 izk;ksfxd vad  l=kad  ekSf[kd  dqy 
  25    10    15   50 
 
2- HkwriwoZ ,oa Lok/;k;h ijh{kkFkhZ ds fy, %& 
 izk;ksfxd vad   ekSf[kd   dqy 
  35     15    50 
 

Á;ksxksa dh lwph 
 
v- inkFkZ dk v.kqxfr fl)kar % 
 1- czkmfu;u xfr dk v/;;u 
 2- xSl ds :)ks’e izlkj dk v/;;u 
 3- ;kaf=d ÅtkZ dk Å’ek esa ifjorZu dk v/;;u 
 4- ifjorhZ oksYVstksa ds lkFk fctyh dh dksryh dh    Å’eh; 

n{krkA 
 
c- Å’ekxfrdh % 
 1- lEiw.kZ fofdj.k dh rki ij fuHkZjrk dk v/;;uA 
 2- fofdj.k dh LisDVe ?kuRo ds rkiØe ij fuHkZjrk    dk 

v/;;uA 
 3- izfrjks/k rkiekiu 
 4- fofHkUu T;kferh; vkd`fr;ksa ds dqpkydksa }kjk Å’ek   

 dk lajpj.kA 
 5- Å’ek fo|qr okgd cy rkiekuA 
 
l- lkaf[;dh HkkSfrdh % 
 1- jaxhu ikls dk mi;ksx djrs gq, f}volj fudk; ds   

 fy, izkf;Drk dk fu/kkZj.k gsrq izk;kssfxd v/;;uA 
 2- ¼th-,e-x.kd ,d dkys ckWDl dh rjg½ vkf.od    fo?kVu 

MkVk dk lkaf[;dh forj.k dk v/;;uA 
 
n- rjax ,oa /ofudh % 
 1- Mksjh esa rjaxksa dh xfrA 



 2- Lumped System ls ,saBu rjaxksa dk v/;;uA 
 3- /ofu ds nks dyklEc) L=ksrksa ds lkFk O;frdj.k dk   

 v/;;uA 
 4- laikfnr rFkk Hkkfjr fcUnqvksa ds ifjorZu ds lkFk   

 Chaldnis vkd`fr;kaA 
 5- fofHkUu voLFkkvksa esa /ofu rhozrkvksa dk ekiuA 
 6- ekbØksQksu $ ykmMLihdj fudk;ksa dk yk{kf.kd    oØrk 

v/;;uA 
 
bZ- T;kferh; izdkf”kdh % 
 1- izdk”kdh; la;= dh lajpuk dks fMtkbu djukA 
 2- izfrfcEcksa dh ,d o.khZ; nks’kksa dk v/;;uA 
 3- ySUlksa ds la;kstu ds eq[; fcUnqvksa dk fu/kkZj.kA 
 
Q- HkkSfrd izdkf”kdh % 
 1- ¼f}fizT+e ;k Qukdkj fQYe½ esa izdk”k ds O;frdj.k    dk 

v/;;uA 
 2- F-P etalon fringes dk v/;;uA 
 3- ,dy f>jhZ ;k _tw dksj ij foorZu dk v/;;uA 
 4- Diffractions Grating dk mi;ksx ,oa bldh foHksnu    lhekA 
 5- nwjchu fudk; dh foHksnu lhekA 
 6- ijkorZu }kjk izdk”k dk /kzqo.k (Cos squared law) 
 7- fdlh fudk; ds fy, izdk”kh; /kw.kZu dk v/;;uA 
 
t- yst+j % 
 1- ,d o.khZ dyk lEc) L=ksr ds :i esa yst+j dk  

  v/;;uA 
 2- yst+j iqat ds vilj.k dk v/;;uA 
 
>- vfrfjDr iz;ksx % 
 1- U;wVu oy;ksa }kjk λ dk fu/kkZj.kA 

 2- o.kZØekih }kjk fizTe ds inkFkZ dk µ, ω 
 3- o.kZØekih }kjk dSylkbV fizTe dk µ0, µε 

 4- QksVksehVj }kjk izdk”k dk izfr”kr vo”kks’k.kA 
 
 



B.Sc. Second Year 
Subject : Chemistry 

Paper - I 
Physical Chemistry 

              Max. Marks : 33      
         60 Hrs (2 Hrs/week) 

 
Unit I : 1. Thermodynamics - I                 14 Hrs. 
Definition of thermodynamic terms : System, surrounding etc. Types of systems, 

intensive and extensive properties. State and path functions and their differentials. 
Thermodynamic process. Concept of heat and work. 

First Law of Thermodynamics : Statement, definition of internal energy and enthalpy. 
Heat capacity, heat capacities at constant volume and pressure and their 
relationship. Joule’s law, Joule-Thomson coefficient and inversion temperature. 
Calculation of w, q, d, u and dH for the expansion of ideal gases under isothermal 
and adiabetic conditions for reversible process. 

Thermochemistry : Standard state, stnadard enthalpy of formation - Hess’s Law of heat 
summation and its applications. Heat of reaction at constant pressure and at 
constant volume. Enthalpy of neutralization. Bond dissociation energy and its 
calculation from thermo-chemical data, temperature dependence of enthalpy, 
Kirchoff’s equation. 

Second Law of Thermodynamics : Need for the law, different statements of the law, 
Carnot cycle and its efficiency. Carnot theorem. Thermodynamic scale of 
temperature. 

 
Unit II : 1. Thermodynamics - II             16 Hrs. 
Concept of Entropy : Entropy as a state function, entropy as a function of V&T, entropy 

as a function of P&T, entropy change in physical change, Clausius inequality, 
entropy as a criteria of spontaneity and equilibrium. Entropy change in ideal gases 
and mixing of gases. 

Third Law of Thermodynamics : Nernst heat thorem, statement and concept of residual 
entropy, evaluation of absolute entropy from heat capacity data, Gibbs and 
Helmholz functions; Gibbs function (G) and Helmholtz function (A) as 
thermodynamic quantities, A & G as criteria for thermodynamic equilibrium and 
spontaneity, their advantage over entropy change. Variation of G and A with P, V 
and T. 

 
 2. Chemical Equilibrium 
 Equilibrium constant and free energy. Thermodynamic derivation of law of mass 

action. Le Chatelier’s principle. 
 Reaction isotherm and reaction isochore - Clapeyron equation and Clausius - 

Clapeyron equation, applications. 
 
Unit III : 4. Phase Equilibrium                 10 Hrs. 
 Statement and meaning of the terms - phase, component and degree of freedom, 

derivation of Gibbs phase rule, phase equilibria of one component system - water, 



CO2 and S system. Phase equibria of two component system : solid- liquid 
equilibria, simple eutectic - Bi, Cd, Pb- Ag systems, desilverisation of lead. 

 
Solid Solutions : Compound formation with congruent melting point (Mg-Zn) and 

incongruent melting point, (NaCI - H2O), (FeCI3 - H2O) and CuSO4 - H2O system. 
Freezing mixtures, acetone dry ice. 

Liquid Mixtures : ideal liquid mixtures, Raoult’s and Henry’s law. Non- ideal system 
azeotropes : HCI-H2O and ethanol- water systems. 

Partially miscible liquids - Phenol water, trimethylamine water, nicotine - water systems. 
Lower and upper consolute temperature. Effect of impurity on consolute 
temperature. Immiscible liquids, steam distillation. Nernst distribution law - 
thermodynamic derivation, applications. 

 
Unit IV : Electrochemistry - I              10 Hrs. 
 Electrical Transport - conduction in metals and in electrolyte solutions, specific 

conductance and equivalent conductance, measurement of equivalent conductance, 
variation of equivalent and specific conductance with dilution. 

 Migration of ions and Kohlrausch law, Arrhenius theory of electrolyte dissociation 
and its limitations, weak and strong electrolytes, Ostwald’s dilution law its uses 
and limitations. Debye- Huckel- Onsager’s equation for strong electrolytes 
(elementary treatment only). Transport number, definition and determination by 
Hittorf method and moving boundary method.  

Applications of conductivity measurements : determination of degree of dissociation, 
determination of Ka of acids, determination of solubility product of a sparingly 
soluble salt, conductometric titrations. 

 
Unit V : Electrochemistry - II                  10 Hrs. 
Types of reversible electrodes : gas metal ion, metal- metal ion, metal- insoluble salt- 

anion and redox electrodes. Electrode reactions, Nernst equation, derivation of cell 
E.M.F. and single electrode potential, standard hydrogen electrode- reference 
electrodes- standard electrode potential, sign conventions, electrochemical series 
and its significance. 

 Electrolytic and Galvanic Cells, reversible and irreversible cells, conventional 
representation of electrochemical cells. 

 EMF of a cell and its measurements. Computation of cell EMF. Calculation of 
thermodynamic quantities of cell reactions (∆G, ∆H and K), polarization, over 
potential and hydrogen overvoltage. 

 Concentration cell with and without transport, liquid junction potential, 
application of concentration cells, valency of ions, solubility product and activity 
coefficient, potentiometric titrations. 

 Definition of pH and pK, determination of pH using hydrogen, quinhydrone and 
glass electrodes, by potentiometric methods. 

Buffers : mechanism of buffer action, Henderson- Hazel equation, Hydrolysis of salts. 
Corrosion : types, theories and methods of combating it. 



B.Sc. Second Year 
Subject : Chemistry 

Paper - II 
Inorganic Chemistry 

              Max. Marks : 33      
         60 Hrs (2 Hrs/week) 

 
Unit I : Chemistry of Elements of First Transition Series 
                  10 Hrs. 
 Characteristic properties of d-block elements. 
 Properties of the elements of the first transition series, their binary compounds 

such as Carbides, Oxides and Sulphides. 
 Carbides, Oxides and Sulphides. 
 Complexes illustrating relative stability of their oxidation states, coordination 

number and geometry. 
 
Unit II : Chemistry of Elements of Second and Third  

  Transition Series :-              18 Hrs. 
 General characteristics, comparative treatment with their 3d- analogues in respect 

of ionic radii, oxidation states, magnetic behaviour, spectral properties and 
stereochemistry 

 
Unit III : A. Coordination Compounds                14 Hrs. 
 Werner’s coodination theory and its experimental verification, effective atomic 

number concept, chelates, nomenclature of coordination compounds, isomerism in 
coordination compounds, valence bond theory of transition metal complexes. 

 
  B. Oxidation and Reduction 
 Use of redox potential data - analysis of redox cycle, redox stability in water - 

Frost, Latimer and Poubaix diagrams. Principles involved in the extraction of the 
elements. 

 
Unit IV : A. Chemistry of Lanthanide Elements    10 Hrs. 
 Electronic structure, oxidation states and ionic radii and lanthanide contraction, 

complex formation, occurrence and isolation, lanthanide compounds. 
 
  B. Chemistry of Actinides 
 General features and chemistry of actinides, chemistry of separation of Np, Pu, 

Am form U, similarities between the later actinides and the later lanthanides. 
 
Unit V : A. Acids and Bases                 13 Hrs. 
 Arrhenius, Bronsted - Lowry, the Lux-Flood, solvent system and Lewis concepts 

of acids and bases. 
  B. Non-aqueous Solvents 
 Physical properties of a solvent, types of solvents and their general characteristics, 
reactions in non- aqueous solvents with reference to liquid NH3 and liquid SO2. 



B.Sc. Second Year 
Subject : Chemistry 

Paper - III 
Organic Chemistry 

              Max. Marks : 33      
         60 Hrs (2 Hrs/week) 

 
Unit I : Electromagnetic Spectrum : Absorption Spectra 
                  10 Hrs. 
 Ultraviolet (UV) absorption spectroscopy - absorption laws (Beer-Lambert law), 

molar absorptivity, presentation and analysis of UV spectra, types of electronic 
transitions, effect of conjugation. Concept of chromophore and ausochrome. 
Bathochromic, hypsochromic, hyperchromic and hypochromic shifts. UV spectra 
of conjugated enes and enones. Infrated (IR) absorption spectroscopy - molecular 
vibrations, Hooke’s law, selection rules, intensity and position of IR bands, 
measurement of IR spectrum, fingerprint region, characteristic absorptions of 
various functional groups and interpretation of IR spectra of simple organic 
compounds. 

 
Unit II : Alcohols                   12 Hrs. 
 Classification and nomenclature. Monohydric alcohols - nomenclature, methods of 

formation of reduction of aldehydes, ketones, carboxylic acids and esters. 
Hydrogen bonding. Acidic nature, Reactions of alcohols. 

 Dihydric alcohols - nomenclature, methods of formation, chemical reactions of 
vicinal glycols, oxidative cleavage [Pb (OAc)4 and HIO4] and pinacol-pinacolone 
rearragement. Trihydric alcohols - nomenclature and methods of formation, 
chemical reactions of glycerol. 

 
  Phenols 
 Nomenclature, structure and bonding, Preparation of phenols, physical properties 

and acidic character. Comparative acidic strengths of alcohols and phenols, 
resonance stablization of phenoxide ion. Reactions of phenols- electrophillic 
aromatic substitution, acylation and carboxylation. Mechanisms of Fries 
rearrangement, Claisen rearrangement, Gatterman synthesis, Hauben- Hoesch 
reaction, Lederer-Manasse reaction and Reimer-Tiemann reaction. 

 
Unit III : Aldehydes and Ketones                 14 Hrs. 
 Nomenclature and structure of the carbonyl group. Synthesis of aldehydes and 

ketones with particular reference to the synthesis of aldehydes from acid chlorides, 
synthesis of aldehydes and ketone using, 1-3 dithianes, synthesis of ketones from 
nitriles and from carboxylic acids, Physical properties. 

 Mechanism of nucleophilic additions to carbonyl group with particular emphasis 
on benzoin, aldol, Perkin and Knoevenagel condensations. Condensation with 
ammonia and its derivatives. Witting reaction, Mannich reaction. 

 Use of acetals as protecting group. Oxidation of aldehdes, Baeyer- Villiger 
oxidation of ketones. Cannizzaro reaction. MPV, Clemmensen, Wolff- Kishner, 



LiAlH4 and NaBH4 reductions. Halogenation of enolizable ketones. An 
introduction to α, β unsaturated aldehydes and ketones. 

 
Unit IV : Carboxylic Acids                  12 Hrs. 
 Nomenclature, structure and bonding, physical properties, acidity of carboxylic 

acids, effects of substituents on acid strength. Preparation of carboxylic acids. 
Reactions of carboxylic acids. Hell-Volhard-Zelinsky reaction. Synthesis of acid 
chlorides, esters and amides. Reduction of carboxylic acids. Mechanism of 
decarboxylation. Methods of formation and chemical reactions of halo acids, 
hydroxy acids malic, tartaric and citric acids. Methods of formation and chemical 
reactions of unsaturated monocarboxylic acids. Dicarboxylic acids; methods of 
formation and effect of heat and dehydrating agents. 

 
  Carboxylic Acid Derivatives 
 Structure and nomenclature of acid chlorides, esters, amides (urea) and acid 

anhydrides. Relative stability of acyl derivatives. Physical properties, 
interconversion of acid derivatives by nucleophilic acyl substitution. 

 Preparation of carboxylic acid derivatives, chemical reactions, Mechanisms of 
esterification and hydrolysis (acidic and basic). 

 
  Ethers and Epoxides 
 Nomenclature of ethers and methods of their formation, physical properties. 

Chemical reactions - cleavage and autoxidation, Ziesel’s method. Synthesis of 
epoxides. Acid and base- catalyzed ring opening of epoxides, orientation of 
epoxide ring opening, reactions of Grignard and organolithium reagents with 
epoxides. 

 
Unit V : Organic Compounds of Nitrogen                12 Hrs. 
 Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes. 

Mechanisms of nucleophilic substitution in nitroarenes and their reductions in 
acidic, neutral and alkaline media. Picric acid. 

 
Helonitroarenes : Reactivity, structure and nomenclature of amines, physical properties. 
Stereochemistry of amines. Separation of a mixture of primary, secondary and tertiary 
amines. Structural features effecting basicity of amines. Amine salts as phase-transfer 
catalysts. Preparation of alkyl and aryl amines (reduction of nitro compounds, nitriles), 
reductive amination of aldehylic and ketonic compounds. Gabriel- Phthalamide reaction, 
Haffmann bromamide reaction. Reactions of amines, electrophilic aromatic substitution 
in aryl amines, reactions of amines with nitrous acid. Synthetic transformations of aryl 
diazonium salts, azo coupling. 



PRACTICALS 
 
 
Scheme of Examination 
 1. The Duration of Examination is 6 Hrs. 
 2. Distribution of Marks is as 
  Inorganic 12 Marks, Organic 12 Marks, Physical 12  

  Marks,Viva 6 Marks, Record 8 Marks, Total 50 Marks. 
 
Inorganic Chemistry        180 Hrs. (6 Hrs/week) 
 Calibration of fractional weights, pipettes and burettes. Preparation of standard 

solutions. Dilution 0.1M to 0.001M solutions. 
Quantitative Analysis : Volumetric Analysis 
 a) Determination of acetic acid in commercial vinegar  

  using NaOH. 
 b) Determination of alkali content - antacid tablet using   

 HCI. 
 c) Estimation of calcium content in chalk as calcium  

  oxalate by permanganometry. 
 d) Estimation of hardness of water by EDTA. 
 e) Estimation of ferrous and ferric by dichromate method. 
 f) Estimation of copper using thiosulphate. 
 Gravimetric Analysis. 
 Analysis of Cu as CuSCN and Ni as Ni (dimethylglyoxime) 
 
Organic Chemistry - Laboratory Techinques 
 A. Thin Layer Chromatography : 
  Determination of Rf values and identification of organic   

 compounds. 
  a) Separation of green leaf pigments (spinach     leaves 

may be used) 
  b) Preparation and separation of 2-4,  

   dinitrophenylhydrazones of acetone, 2- 
   butanone, hexane-2 and 3-one using toluene    
 and light petroleum (40:60). 

  c) Separation of a mixture of dyes using  
   cyclohexane and ethyl acetate (8.5:1.5) 

 B. Paper Chromatography : Ascending and Circular 
  Determination of Rf values and identification of organic   

 compounds. 
  a) Separation of a mixture of phenylalanine and    

 glycine. Alanine and aspartic acid. Leucine and    
 glutamic acid. Spray reagent - ninhydrin. 

  b) Separation of a mixture of D,L-alanine, glycine    
 and L-Leucine using n-butanol : acetic acid :     water 
(4:1:5). Spray reagent - ninhydrin. 



  c) Separation of monosaccharides - a mixtures of    
 D-galactose and D-fructose using n-butanol :    
 acetone : water (4:1:5). Spray reagent - anilline    
 hydrogen pthalate. 

Qualitative Analysis : Identification of an organic compound through the functional 
group analysis, determination of melting point and preparation of suitable 
derivatives. 

 
Physical Chemistry 
Transition Temperature 
 1. Determination of the transition temperature of the given   

 substance by thermometric/ dialometric method (e.g.    MnCl2. 
4H2O/ SrBr2. 2H2O). 

Phase Equilibrium 
 1. To study the effect of a solute (e.g. NaCl, succinic acid)   

 on the critical solution temperature of two partially mis   cible 
liquids (e.g. phenol-water system) and to  
  determine the concentration of that soluble in the given   
 phenol-water system. 

 2. To construct the phase diagram of two component (e.g.   
 diphenylamine- benzophenone) system by cooling curve   
 method. 

Thermochemistry 
 1. To determine the solubility of benzoic acid at different   

 temperatures and to determine DH of the dissolution   
 process. 

 2. To determine the enthalpy of neutralization of a week   
 acid/ weak base versus strong base/ strong acid and    determine the 
enthalpy of ionisation of the weak acid/    weak base. 

 3. To determine the enthalpy of solution of solid calcium   
 chloride and calculate the lattice energy of calcium  
  chloride from its enthalpy data using Born Haber Cycle. 



ch- ,l- lh- f}rh; o”kZ 
HkkSfrdh jlk;u 
izFke iz’u i= 

 
            vf/kdre vad % 33 
bZdkbZ 1 Å”ek xfrdh 
Å’ekxfrdh; inksa dh ifjHkk’kk % fudk;] f/kjko bR;kfn] fudk;ksa ds izdkj xgu foLrh.kZ 

xq.k voLFkk ,oa iFk Qyu ,oa muds vodyu] Å’ekxfrdh; izØe Å’ek ,oa dk;Z 
dh vo/kkj.kkA 

Å’ekxfrdh dk izFke fu;e % dFku vkarfjd ÅtkZ ,oa ,UFkkYih dh ifjHkk’kk] Å’ek/kkfjrk] 
fLFkj nkc ij Å’ek/kkfjrk,a ,oa muds ijLij laca/k] twy dk fu;e twy ;ka=l] 
xq.kkad ,oa izfryksHku rkiØe] mRØe.kh; izØe ds fy;s lerkih; ,oa :)ks’e 
ifjfLFkfr;ksa esa vkn”kZ xSlksa ds izlkj ds fy;s w, q, dU ,oa dH dh x.kukA 

Å’ek jlk;u % ekud voLFkk,a] ekud laHkou] ,UFkksYih gsl dk Å’ek ladyu fu;e ,oa 
mldh mi;ksfxrk,a fLFkj nkc ,oa fLFkj vk;ru ij vfHkfØ;k dh Å’ek] 
mnklhuhdj.k dh ,UFkkYih] ca/k & fo;kstu ÅtkZ ,oa Å’ek jlk;u MkVk ls 
mldh x.kuk] ,UFkkYih dh rkiØe fuHkZjrk] fdjpkWQ lehdj.kA 

 Å’ekxfrdh; dk f}rh; fu;e % fu;e dh vko”;drk] fu;e ds fofHkUu dFku] 
dkuksZ pØ rFkk mldh n{krk] dkuksZ izes;] rkiØe dk Å’ekxfrdh; eki LdsyA 

 
bZdkbZ 2  
  ,UVªkih dh vo/kkj.kk] ,UVªkih voLFkk Qyu ds :i esa] ,UVªkih V ,oa T ds Qyu 

ds :i esa] ,UVªkih P ,oa T ds Qyu ds :i esa] HkkSfrd ifjorZu esa ,UVªkih 
ifjorZu] Dykfl;l vlerk ,UVªkih Lor% izofrZrk ,oa lkE; dh dlkSVh ds :i esa 
vkn”kZ xSlksa ,oa xSlksa ds feJ.k esa ,UVªkih ifjorZuA 

Å’ekxfrdh; dk r`rh; fu;e % uUlZV Å’ek fl)kUr vof”k’V ,UVªkih dk dFku ,oa 
vo/kkj.kk] Å’ek /kkfjr MkVk ls ije ,UVªkih dk ewY;kadu] fxc ,oa gsYeksYVªt 
Qyu] fxc Qyu] G... ,oa gsYeksYVt Qyu A... Å’ekxfrdh; ifjek.kksa ds :i 
esa] Å’ekxfrdh; lkE; ,oa Lor% izofrZrk ds fy;s A ,oa G dlkSVh ds :i esa 
,UVªkih ifjorZu ij muds vuqykHk P, V ,oa T ds lkFk A ,oa G dk ifjorZuA 

jklk;fud lkE; % lkE; fLFkjkad ,oa eqDr ÅtkZ] nzO; vuqikrh fu;e dh Å’ekxfrdh; 
O;qRifÙk yk “krkfy;s dk fl)kUrA 

 vfHkfØ;k lerkih; ,oa vfHkfØ;k levk;rfud DysihjkWu lehdj.k ,oa Dykfl;l 
DysihjkWu lehdj.k vuqiz;ksxA 

 
bZdkbZ 3 
izkoLFkk lkE; % dFku ,oa inksa ds vFkZ] izkoLFkk] ?kVd ,oa Lora=rk dh dksfV] fxCl ds 

izkoLFkk fu;e dh O;qRifÙk] ,d ?kVd fudk; dk izkoLFkk lkE; ty ,oa CO2 

lYQj fudk;A 
 nks ?kVd fudk; dk izkoLFkk lkE; & Bksl lkE;] ljy xyu Økafrd Bi- Cd, Pb- 

Ag ra= ySM dk fojtrhdj.kA 



Bksl foy;u % lokZaxle xyukad }kjk cuus okys ;kSfxd Mg- Zn ,oa vlokZax xyukad 
(NaCI - H2O) ,oa (FeCI3.H2O) ,oa (CuSO4. H2O) fudk;] nzo.kkad feJ.k] 

,lhVksu “kq’d fge ¼cQZ½ nzo nzo feJ.k vkn”kZ nzo feJ.k jkMYV ,oa gsujh ds 
fu;e] vukn”kZ fudk;& fLFkj DykFkh HCI - H2O ,oa ,sFksuky ty fudk;A 

  vkaf”kd fefJr nzo QhukWy & ty] VªkbesfFky ,sefju & ty] fudksfVu & ty] 
fudk;] fuEurj ,oa mPp lafoys; & lafoy;u rkiA 

  lafoys; & lafoy;u rki ij v”kqf) dk izHkko vfeJ.kh; nzo] ok’i & vklou] 
uUlZV forj.k fu;e] Å’ekxfrdh; O;qRifÙk; vuqiz;ksxA 

 
bZdkbZ 4 
  fo|qr jlk;u pkyu /kkrqvksa ,oa fo|qr vi?kVd foy;uksa esa fo|qrh; vfHkxeu 

fof”k’V ,oa rqY;kadh pkyadRo] rqY;kadh] pkydRo dk ekiu] rqY;kadh ,oa fof”k’V 
pkydRo dk ruqrk ds lkFk ifjorZu vk;uksa dk vfHkxeu ,oa dksyjkl fu;e] 
fo|qrh; fo;kstu dk vjghfu;l fl)kar ,oa mldh lhek;saA nqcZy ,oa izcy fo|qr 
vi?kV~;] vksLVoky ds ruqrk fu;e] mlds vuqiz;ksx ,oa lhek,a] izcy fo|qr 
vi?kV~; ds fy;s fMckbZ gdy vkWulkxj lehdj.k ¼dsoy izkjafHkd foospu½ 

  vfHkxeukad & ifjHkk’kk ,oa fgVkQZ ,oa xfreku lhekfof/k }kjk fu/kkZj.kA 
  pkydRo ekiu ds vuqiz;ksx & fo;kstu dh ek=k dk fu/kkZj.k] vEyksa ds Ka dk 

fu/kkZj.k] vYi foys; yo.k ds foys;rk xq.kuQy dk fu/kkZj.k] pkydRo fefr 
vuqekiuA 

 
bZdkbZ 5 fo|qr jlk;u & 2 
  mRØe.kh; bysDVªksMks ds izdkj % xSl /kkrq vk;u] /kkrq /kkrq vk;u] /kkrq vfoys; 

yo.k _.kk;u ,oa jsMkDl bysDVªksM] bysDVªksM vfHkfØ;k;sa ulZV lehdj.k] lsy 
fo- ok- c- ,oa ,dy bysDVªksM foHko dk fu/kkZj.k] ekud gkbZMªkstu] bysDVªksM 
funsZ”k bysDVªksM] ekud bysDVªksM foHko] fpUg ifjikVh] fo|qr jlk;u Js.kh ,oa 
mldk egRoA 

  fo|qrh; ,oa xSYouh lSy & mRØe.kh; ,oa vuqRØe.kh; lsy] oS|qr jklk;fud 
lSy dk ijaijkxr izLrqrhdj.kA 

  lSy dk fo-ck-c- ,oa mldk ekiu] lSy ds fo-ck-c- dk vfHkdyu] lSy 
vfHkfØ;kvksa ¼∆G, ∆H ,oa K½ dh Å’ek xfrdh; ifjek.k dh x.kuk] /kzqohdj.k] 
vf/kfoHko] gkbMªkstu vf/koksYVrk] lkUnzrk lSy vfHkxeu ,oa fcuk vfHkxeu ds nzo 
laf/k foHko] lkUnzrk lSy ds vuqiz;ksx vk;uksa dh la;kstdrk foys;rk xq.kuQy ,oa 
lfØ;rk xq.kkad] foHkoekih vuqekiuA 

  pH ,oa pKa dh ifjHkk’kk] gkbMªkstu] fDou gkbMªksu ,oa dkap bysDVªksMs ds iz;ksx 
}kjk pH dk fu/kkZj.kA 

  cQj & cQj fØ;k dh fØ;kfof/k] gsUMjlu gty lehdj.k] yo.kksa dk 
ty vi?kVu la{kj.k izdkj fl)kar ,oa mlds j{k.k dh fof/k;kaA 



ch- ,l- lh- f}rh; o”kZ 
vdkcZfud jlk;u 
f}rh; iz’u i= 

 
            vf/kdre vad % 33 
      60 ?kaVs ¼nks ?kaVs izfr lIrkg½ 
bZdkbZ 1 ÁFke laØe.k Js.kh ds rRoksa dk jlk;u 
  Mh & lewg ds rRoksa dh fof”k’Vrk,aA 
  izFke laØe.k rRoksa xq.k o muds f}vaxh ;ksfxdksa tSls dkckZbM] vkWDlkbM o 

lYQkbM ,oa ladj ;kSfxd] vkWDlhdj.k voLFkk ds LFkkf;Ro] lgla;kstu la[;k 
,oa T;kfefr dk mnkgj.k lfgr v/;;uA 

 
bZdkbZ 2 f}rh; ,oa r`rh; laØe.k J`a[kyk dk jlk;u 
  lkekU; xq.k ,oa buds vk;fud f=T;k] vkWDlhtu voLFkk] pqEcdh; xq.k ,oa 

f=foe~ jlk;u ds 3&Mh roksa ls rqyukRed xq.kksa dk v/;;uA 
 
bZdkbZ 3 mi&lgla;kstd ;kSfxd 
 v½ cuZj dk milgla;kstd fl)kar ,oa bldk izk;ksfxd lR;kiu] izHkkoh 

ijek.kq la[;k vo/kkj.kk dh ysV] ladj ;kSfxdksa dk ukedj.k] ladj ;kSfxdksa esa 
leko;ork] laØe.k rRoksa dk la;kstdrk cU/k fl)kUrA 

 c½ vkWDlhdj.k ,oa vip;u % jsMkWDl foHko vk¡dM+k dk iz;ksx] jsMkWDl pØ 
dk fo”ys’k.k] ty esa jsMkWDl LFkkf;Ro ÝkLV] ysfV;j ,oa iksjcsDl vkjs[k] rRoksa ds 
fu’d’kZ.k esa ykxw gksus okys fl)kUrA 

 
bZdkbZ 4 
 v½ ysUFksujkbM rRoksa dk jlk;u % bysDVkWfud lajpuk] vkWDlhdj.k voLFkk,a 

,oa vk;fud f=T;k] ysUFksukbM ladqpu] ladqy fuekZ.k] izkfIr ,oa izFkDdj.k] 
ysUFksukbM ;kSfxdA 

 c½ ,DVhukbM rRoksa dk jlk;u % lkekU; y{k.k ,oa ,DVhukbM rRoksa dk 
jlk;u] U ls Np, Pu rFkk AM dk izFkDdj.k] i”p ,DVhuk;M ,oa i”p 
ysUFksukbM esa lekUrk;saA 

 
bZdkbZ 5 vEy ,oa {kkj 
 v½ vEy ,oa {kkjdksa dk vkjghfu;l] czkULVsM&ykjh] yDl ¶yM foyk;d rU= 

,oa yqbZl dh vfHk/kkj.kkA 
 c½ vtyh; foyk;d % foyk;d ds HkkSfrd xq.k] foyk;dksa ds izdkj ,oa 
mudh lkekU; fof”k’Vrk,a] nzo veksfu;k (NH3) ,oa nzo SO2 ds lanHkZ esa vtyh; 

foyk;dksa esa vfHkfØ;k;saA 



ch- ,l- lh- f}rh; o”kZ 
dkcZfud jlk;u 
r`rh; iz’u i= 

 
        60 ?kaVs  

bZdkbZ 1 
        10 ?kaVs  
fo|qr pqEcdh; LisDVªe % vo’kks”k.k LisDVªk 
ijkcSaxuh ¼UV½ vo”kks’k.k LisDVªkfefr; % vo”kks’k.k ds fu;e ¼fc;j ysEcVZ fu;e½ vkf.od 

vo”ksf’krk] ijkcSaxuh LisDVªk dk izLrqfrdj.k ,oa fo”ys’k.k] bysDVªkfud laØe.k ds 
izdkj] la;qXeu dk izHkko] o.kZewyd rFkk o.kZo/kZd dh ladYiuk] o.kkZid.khZ] 
o.kksZRd.khZ] vfro.kZd rFkk v/kkso.kZd foLFkkiuk] la;qfXer bZu rFkk buksu dk 
ijkcSaxuh LisDVªkA 

vojDr LisDVªkehfr; % vkf.od dEiu] gqd dk fu;e] oj.k fu;e vojDr cS.M dh fLFkr 
,oa rhozrk] vojDr] LisDVªk dk ekiu] fQaxj fizUV {ks=] fofHkUu fØ;kRed lewgksa ds 
pkfjf=d vo”kks’k.k rFkk ljy dkcZfud ;kSfxdksa ds vojDr LisDVªk dk fuoZpuA 

 
bZdkbZ 2 

        10 ?kaVs  
,sYdksgy oxhZdj.k ,oa ukedj.k % 
eksuksgkbfMªd ,sYdksgkWy % ukedj.k] ,sfYMgkbM] dhVsu] dkcksdflfyd vEy ,oa ,LVj ds 

vip;u }kjk ,sYdksgkWy ds fojpu dh fof/k;ka] gkbMªkstu ca/k] vEyh; xq.k] 
,sYdksgkWy dh vfHkfØ;k,aA 

 MkbgkbfMªd ,sYdksgkWy ukedj.k] fojpu dh fof/k;ka] fofluy (Vicinal) Xykbdky 
dh jlk;fud vfHkfØ;k,a] vkWDlhdkjfd; fonyu (Pb (OAC4) ,oa HIO4) ,oa 

fiusdkWy&fiukdksyksu iqufoZU;kl] VªkbgkbfMªd] ,sYdksgkWy&ukedj.k ,oa fojpu dh 
fof/k;ka] fXyljky dh jklk;fud vfHkfØ;k,aA 

 
Qhuksy % ukedj.k] lajpuk ,oa vkca/ku] fojpu dh fof/k;ka] HkkSfrd xq.k ,oa vEyh; 

LoHkko QhukWWDlkbM vk;u dk vuquknh LFkkf;Ro] Qhuksy dh vfHkfØ;k,a] bysDVªkWu 
Lusgh ,sjksesfVd izfrLFkkiuk] ,sflfVyhdj.k] dkcksZfdlhfydj.k] Ýkbt iqufoZU;kl] 
dystu iqfufoZU;kl] xkWVj;kWu la”ys’k.k] gkmcsu gkW”k vfHkfØ;k] ysmsjj&eukls 
vfHkfØ;k ,oa jkbej Vkbeu vfHkfØ;kvksa dh fØ;k fof/kA 

 
bZdkbZ 3 

        14 ?kaVs  
,fYMgkbM ,oa dhVksu % 
  ukedj.k ,oa dkcksZfuy lewg dh lajpuk] ,sfYMgkbM ,oa dhVksu dk la”ys’k.k 

fo”ks’kr% vEy DyksjkbM ls ,sfYMgkbM 1]3 MkbFkk,Ul ls ,sfYMgkbM ,oa dhVksu ,oa 
ukbfVªy rFkk dkcksZfDlfyd vEy ls dhVksu dk la”ys’k.k] HkkSfrd xq.k/keZA 



  dkcksZfuy lewg esa ukfHkdLusgh ;ksx vfHkfØ;kvksa dh fØ;kfof/k csatksbu] ,sYMksy] 
ijfdu ,oa uksbosutsy la?kuu ds fof”k’V lanHkZ esa] veksfu;k ,oa blds O;qRiUuksa ds 
lkFk la?kuu] fofVax vfHkfØ;k] eSfu”k vfHkfØ;kA 

  vfHkj{kd lewg ds :i esa ,sflfVy dk mi;ksx ,sfYMgkbM dk mip;u] dhVksu 
dk cs;j&fofytj mip;u] dsfutWjks vfHkfØ;k] ehjchu ikSMªksQ oyhZ] DysesUlu] 
oqYQ&fd”kuj] LiAIH4 ,oa NaBH4 vip;u] buksyhdj.kh; dhVksu dk 

gSykstsuhdj.k a,b vlar`Ir ,sfYMgkbM ,oa dhVksu dk ifjp;kRed KkuA 
 

bZdkbZ 4 
        12 ?kaVs  
dkcksZfDlfyd vEy % 
  ukedj.k] lajpuk ,oa vkcU/ku] HkkSfrd xq.k/keZ] dkcksZfDlfyd vEyksa dh vEyh;rk] 

vEyh;rk ij izfrLFkkiksa dk izHkko] dkcksZfDlfyd vEy dh vfHkfØ;k,a] 
gsy&oksYgkMZ& tsfyafLd vfHkfØ;k] vEy DyksjkbM] ,LVj ,oa ,sekbM dk fojpu] 
dkcksZfDlfyd vEy dk vip;u] fodkcksZfDlfyddj.k dh fØ;k fof/k] gSyks vEyksa 
dk fojpu ,oa jklk;fud vfHkfØ;k,a] gkbMªkDlh vEy % eSfyd] VkjVfjd ,oa 
flVªhd vEy] vlar`Ir eksukdkcksZfDlfyd vEy dk fojpu ,oa jklk;fud 
vfHkfØ;k,a] MkbdkcksfDlfyd vEy % fojpu dh fof/k;ka ,oa rki vkSj futZyhdkjd 
vfHkdekZas dk izHkkoA 

 
dkcksZfDlfyd vEy O;qRiUu % 
  vEy DyksjkbM] ,LVj] ,ekbM ¼;wfj;k½ ,oa vEy ,sugkbMªkbM dh lajpuk ,oa 

ukedj.k] ,sflfVy O;qRiUuksa dk vkisf{kd LFkkf;Ro] HkkSfrd xq.k/keZ] vEy O;qRiUuksa 
dk ukfHkdLusgh ,sfly izfrLFkkiu }kjk varifjorZu] dkcksZfDlfyd vEy O;qRiUuksa 
dk fojpu] jklk;fud vfHkfØ;k,a] ,LVfjdj.k ,oa ty vi?kVu ¼vEy ,oa {kkj½ 
dh fØ;k fof/kA 

 
bZFkj ,oa ,iksDlkbM % 
  bZFkj dk ukedj.k ,oa fojpu dh fof/k;ka] HkkSfrd xq.k] jklk;fud vfHkfØ;k,a 

fon~yu ,oa Lomip;u] thtYl fof/k] ,iksDlkbM dk la”ys’k.k] ,iksDlkbM dk 
vEy {kkj mRiszfjr pfØ; foo`frdj.k] ,iksDlkbM ds pfØ; foo`frdj.k dk foU;kl 
,iksDlkbM dh xzhU;kj vfHkdeZd ,oa dkcZuhfFk;e vfHkdeZd ds lkFk vfHkfØ;kA 

 
bZdkbZ 5 

        12 ?kaVs  
ukbVªkstu ds dkcZfud ;kSfxd % 
  ukbVªks,sydsu rFkk ukbVªks,sjhul ds cukus dh fof/k] ukbVªks,sYdsu dh 
jklk;fud vfHkfØ;k] ukbVªks,sydsu esa ukfHkdLusgh izfrLFkkiu vfHkfØ;kvksa dh fØ;kfof/k 
rFkk vEyh;] mnklhu rFkk {kkjh; ek/;e esa vip;u] fifdd vEy] gsyks ukbVªks,sjhu 
fØ;k”khyrk] ,sehu ds ukedj.k rFkk lajpuk] ,sehu ds HkkSfrd xq.k rFkk fofo/k jlk;u] 
izkFkfed] f}rh;d ,oa r`rh;d ,sehu ds feJ.k dk i`FkDdj.k] ,sehuksa dh {kkjdrk ij 



lajpuk dk izHkko] izkoLFkk :ikUrj.k mRiszjdksa ds :i esa ,sehu yo.k] ,sYdksgy rFkk 
,sjkby ,sehu ds fojpu dh fof/k] ukbVªks ,oa ukbfVªy ;ksfxdksa dk vip;u] ,sfYMgkbMh 
,oa dhVksuh ;ksfxdksa dk vip;uh ,sehuhdj.k % xSfcz;y FkSfyekbaM vfHkfØ;k] gkWQeSu 
czkse,ekbaM vfHkfØ;k] ,sehu dh vfHkfØ;k,a] ,sfjy ,sehu esa bysDVªkWu Lusgh ,sjksesfVd 
izfrLFkkiu] ,sehu dh ukbVªl vEy ls vfHkfØ;kA ,sfjy Mkbtksfu;e yo.k ds lka”ysf’kd 
:ikarj.k ,stks ;qXeuA 



ch- ,l- lh- f}rh; o”kZ 
 

izk;ksfxd ikB~;Øe 
 
      180 ?kaVs ¼ 6 ?kaVs izfr lIrkg½  
           ijh{kk vof/k % 6 ?kaVs  

 
vadksa dk foHkktu % 

  vdkcZfud  & 12 vad 
  dkcZfud  & 12 vad 
  HkkSfrd   & 12 vad 
  ekSf[kd   & 6 vad 
  l=kad   & 8 vad 
  dqy ;ksx  & 50 vad 
 
vdkcZfud jlk;u % 
  izHkkth Hkkjksa] fiisV vkSj C;wjsV dk izek.khdj.k 0-1,e ls 0-001,e ruqrk ds 

izekf.kd foy;uksa dk cukukA 
  ek=kRed fo”ys’k.k % 
  vk;rkukRed fo”ys’k.k % 
 v½ NaOH dk mi;ksx djrs gq, O;kikfjd fljds esa   

 ,flfVd vEy dh ek=k dk fu/kkZj.kA 
 c½ HCI dk mi;ksx djrs gq, ,UVkflM VscysV esa {kkj    dh 

ek=k dk fu/kkZj.kA 
 l½ ijeSxusVksfefr ds }kjk pkd esa dSfYl;e dk dSfYl;e   

 vkWDlkysV ds :i esa vkadyuA 
 n½ EDTA ds }kjk ty dh dBksjrk dk vkadyuA 
 b½ Mk;dksesV fof/k ls Qsjl ,oa Qsfjd dk vkadyuA 
 Q½ Fkk;kslYQsV dk iz;ksx djrs gq;s dkWij dk vkadyuA 
  HkkjkRed fo”ys’k.k % 
  Cu dk CuSCN ,oa Ni dk Ni (dimethylglyoxime) ds :i esa fo”ys’k.kA 
 
dkcZfud jlk;u % 
iz;ksx”kkyk rduhd 
 v½ fojy ijrh; ØksesVksxzkQh 
  Rf eku dk fu/kkZj.k ,oa dkcZfud ;ksfxdksa dh igpkuA 

  1- gfjr i.kZ o.kZd dk i`FkDdj.k ¼ikyd dh iÙkh dk mi;ksx dj ldrs gSa½ 
  2- 2&C;wVsuksu] gsDlsu&2 ,oa 3 uksu ds 2]4 MkbukbVªksQsfuy gkbMªstksu dk 

fojpu ,oa Vkyqbu rFkk gYds isVªksfy;e ¼40%60½ }kjk i`FkDdj.kA 
  3- lkbDyksgsDlsu ,oa ,fFky ,slhVsV ¼8-5 % 1-5½ }kjk jatdksa ds feJ.k dk 

i`FkDdj.kA 



 c½ dkxt dksesVksxzkQh ¼vkjksgh ,oa o`Ùkkdkj½ 
  Rf eku dk fu/kkZj.k ,oa dkcZfud ;ksfxdksa dh igpkuA 

  1- Qsfuy ,sysuhy ,oa Xykblhu] ,sykuhy ,oa ,sLikfVZd vEy] Y;wlhu ,oa 
XywVsfed vEy] feJ.k dk i`FkDdj.k] fNM+dko vfHkdeZd fuugkbfMªuA 

  2- ,u&C;wVsuky] ,slhfVd vEy] ty ¼4%1%5½ iz;qDr djrs gq, D, L ,sykuhu] 
Xykblhu ,oa L Y;wlhu ds feJ.k dk i`FkDdj.k] vfHkdeZd fuugkbfMªuA 

  3- ekukslsdsjkbM dk i`FkDdj.k % ,u&C;wVukWy] ,slhVksu] ty dks iz;qDr djrs 
gq, Mh&xsysDVksl ,oa Mh&QDVksl dk i`FkDdj.kA 

   fNM+dko vfHkdeZd & ,sfuyhu gkbMªkstu FksysVA 
   xq.kkRed fo”ys’k.k & fØ;kRed lewg ds fo”ys’k.k }kjk dkcZfud ;ksfxd 

dh igpku] xyukad dk fu/kkZj.k ,oa mi;qDr O;qRiUuksa dk fojpuA 
 
HkkSfrd jlk;u ¼izk;ksfxd½ 
  laØe.k rki % fn;s x;s inkFkZ dk m’ekfefr@ Mk;yksfefr fof/k }kjk laØe.k rki 

dk fu/kkZj.k djuk tSls McCl2, 4H2O / SrBr2, 2H2O) 
 
ÁkoLFkk lkE; % ¼dksbZ ,d½ 
  1- nks vkaf”kd feJ.kh; nzoksa ¼tSls Qhuksy] ty fudk;½ ds Økafrd foy;u 

rki ij foys; tSls NaCl/ lDlhfud vEy½ ds izHkko dk v/;;u rFkk ml foys; 
dk fn;s x;s ¼ty@Qhuksy½ fudk; esa lkanzrk dk fu/kkZj.k djukA 

  2- f}?kVdh; ¼tSls MkbZQhukbZy ,ehu & csUtks Qhuksu½ dk izkoLFkk fp= 
“khryu oØ }kjk fufeZr djukA 

 
Å”eh; jlk;u % ¼dksbZ nks½ 
  1- csatksbZd vEy dk fofHkUu rkiksa ij foys;rk fu/kkZj.k djuk rFkk foy;u 

izfØ;k }kjk fu/kkZj.kA 
  2- mnklhuhdj.k dh ,aFkYih dk fu/kkZj.k nqcZy vEy@nqcZy {kkj fo:) izcy 

{kkj@izcy vEy rFkk vk;uhdj.k dh ,aFkkYih nqcZy vEyA 
  3- Bksl dSfY”k;e DyksjkbM ds foy;u ,aFkkYih fu/kkZj.k djuk] ckWuZ 
gscj pØ dk mi;ksx djrs gq, ,aFkkYih MkVk ls tkyd ÅtkZ dh x.kuk djukA 



B.Sc. Second Year 
Subject : Zoology 

Paper - I 
Genetics 

Time- 3 Hrs.       Max. Marks : 50 
 
Unit I : Heredity & Variation, Gene Expression 
 1. Chromosome : The Phycical basis of heredity and transmitters of heredity. 
 2. Types of Chromosomes : Lampbrush, Salivary gland and Beta 

Chromosome. 
 3. Nucleocytoplasmic interaction. 
 4. Heredity and variation : Sources of variation Genotype, Phenotype and 

environmental variation (Elementary idea). 
 5. Gene Expression : Regulation of protein synthesis, transcriptions in 

Prokaryotes and Eukaryotes. 
 6. Gene Expression : Translation, Operon model. 
 
Unit II : Linkage and Chromosomal Aberrations 
 1. Gene linkage : kinds and Theories of linkage, significance of linkage. 
 2. Gene linkage : Mechanism of genetic recombination; linkage maps. 
 3. Sex Chromosome System : Sex differentiation, Chromosomes theory of 

sex determination. 
 4. Sex linked inheritance (Haemophillia, Colour blindness). 
 5. Structural changes in chromosomes. 
 6. Numerical changes in chromosomes. 
 
Unit III : Human Genetics & Genetic Engineering 
 1. Human chromosomes and maps. 
 2. Common genetic diseases in man (Sickel and anemia, Albinism and 

Alkaptoneuria) 
 3. Multiple factors and blood groups. 
 4. Twins, physical traits, mental traits. 
 5. Techniques used in recombinant DNA technology. 
 6. Gene cloning and Polymerase chain Reactions (PCR) 
 
Unit IV : Cytoplasmic Inheritance, Nature and Functions of Genetic Material 
 1. Cytoplasmic inheritance : Maternal effect on Limnea (Shell Coiling), 

Carbondioxide sensitive in Drosophila and Kappa Particles in Paramecium. 
 2. Chemistry of Gene : Nucleric Acids and their structure. 
 3. Concept of DNA replication. 
 4. Nucleosome (Solenoid model). 
 5. Split genes, overlapping genes and Pseudogenes. 
 6. Genetic Code 
 
Unit V : Mutation and Applied Genetics 
 1. Types of mutation. 
 2. Causes of mutation. 



 3. Mutagens - Classification, Types and effects. 
 4. Gene therapy. 
 5. DNA finger printing. 
 
Practical Excercise : 
 1. Histological study of various endocrine glands,  

digestive organs, testis, ovary, kidney, lung, muscles, pancreas & liver. 
 2. Counting of RBC and WBC in blood sample. 
 3. Estimation of haematocrit value, bleeding time. 
 4. Study of human salivary activity in relation to pH. 
 5. pH determination by pH meter/pH paper. 
 6. Use of Kymograph. 
 7. Detection of protein, carbohydrate and lipids. 
 8. Human blood groups. 
 9. Detection of nitrogenous waste product in fish tank water, frog tank water, 

Bird excreta, mammalian kidney. 
 10. Squash prepatations of Onion root tip/ Chirmonomus salivary gland/ 

Grasshopper testis. 
 11. O2 Consumption in Fish. 
 12. Problems on Genetics. 
 

Scheme of Examination 
       Duration : 4 Hrs. 
       Max. Marks : 50 
 
1. Spotting (5 Histological Slides)  - 10 Marks 
2. Haematological exercise 5(2) in No. - 10 Marks 
 (RBC, WBC, Hemoglobin) 
3. Physiological Exercise (2) in No. - 10 Marks 
4. Squash preparation   - 05 Marks 
5. Problem based on genetics  - 05 Marks 
6. Viva     - 05 Marks 
7. Record     - 05 Marks 
       50 Marks 



B.Sc. Second Year 
Subject : Zoology 

Paper - II 
Animal Physiology 

Time- 3 Hrs.       Max. Marks : 50 
 
Unit I : Nutrition, Metabolism 
 1. Physiology of Digestion. 
 2. Metabolism of Protein. 
 3. Metabolism of Carbohydrate. 
 4. Metabolism of Fat. 
 
Unit II : Respiration 
 1. Kinds and Organs of respiration (vertebrates). 
 2. Mechanism of respiration. 
 3. Physiology of respiration (transport of gases, chloride   

 shift) 
 4. Properties and functions of respiratory pigments. 
 
Unit III : Regulatory Mechanism and Enzymes 
 1. Osmoregulation. 
 2. Physiology of Excretion - Urea and Urine formation. 
 3. Thermoregulation. 
 4. Definition and nomination of enzymes, classification of   

 enzymes. 
 5. Mechanism of enzymes action. 
 
Unit IV : Neuromuscular Co-ordination 
 1. Structure and properties of nervous tissue. 
 2. Physiology of nerve impulse conduction. 
 3. Types of muscles and their properties. 
 4. Ultra structure of muscles. 
 5. Theory of muscle contraction and its biochemistry. 
 
Unit V : Endocrine and Reproductive System 
 1. Structure and function of pituitary gland. 
 2. Structure and function of thyroid gland. 
 3. Structure and function of adrenal gland. 
 4. Structure and function of parathyroid, thymus and islets   

 of langerhan’s 
 5. Physiology of reproduction in mammals. 
 
List of Recommended Books : 
1. Verma, P.S. and V.K. Agarwal, Genetics, S. Chand & Co. 
2. Lewis, C.D. and Lewin, R., Biology of Gene, McGraw Hill, Toppan Co. Ltd. 
3. Gunther S. Stent, Molecular Genetics, Macmillan Publishing Co. Inc. 
4. Goodenough. V., Genetics, New York Holt, Rinchart and Winston. 



5. Gardner, Principles of Genetics, Wiley Eastern Pvt. Ltd. 
6. Winchester, Genetics, Oxford IBH Pulications. 
7. Stickberger, Genetics, MacMillan Publications. 
8. Pai, A.C., Foundations of Genetics, McGraw Hill Publications. 
9. Gupta P.K. Genetics Rastogi Publications (Hindi & English). 
10. Sinnott, Dunn, Dobzhansky, Principles of Genetics Tata McGraw - Hill 

Publishing Company Ltd. New Delhi. 
11. William S. Hoar, General and Comparative Pysiology, Prentic Hall of India Pvt. 

Ltd. 
12. Wood D.W. Priciples of Animal Physiology. 
13. Prosser C.L., Comparative Animal Physiology. 
14. Eckert, Animal Physiology (W.H. Freeman) 
15. HkkfV;k vjfoUn] dksgyh dqyoUr flag izk.kh & dkf;Zdh jes’k cqd fMiks] t;iqj 
16. Arora Mohan Prasad Animal Physiology, Himalaya Publishing House. 
17. Verma P.S. and Sharma, Animal Physiology. 
18. Verma Dalella, Animal Physiology and Biochemistry. 
19. Rastogi Veerbala, Genetics (English and Hindi). 
20. Verma, Agrawal, T.B. of Genetics. 
21. Arora Sandhu, Genetics. 
22. izk.khfoKku izdk”ku] e- iz- fgUnh xzaFk vdkneh 



ch- ,l- lh- f}rh; o”kZ 
Ák.kh ‘kkL= 

izFke iz’u i= 
vuqokaf’kdh 

 

bZdkbZ 1 
 1- xq.klw= & vkuqokaf”kdh dk HkkSfrd vk/kkj ,oa VªkalesVlZA 
 2- xq.klw= ds izdkj & ysEicqz”k] lsfycjh xazfFk ,oa   

 c&xq.klw= 
 3- U;wfDy;ks lkbVksIykfTed bUVsjsD”ku 
 4- vuqokaf”kdh ,oa fofHkUurk;sa & fofHkUurkvksa ds L=ksr]   

 thuksVkbi QhuksVkbi ,oa okrkoj.kh; fofHkUurk;saA 
 5- thu ,Dlisz”ku & izksdsfj;ksfVd ,oa ;wdsfj;ksfVd   

 dks”kkvksa esa VªkalfØI”ku ,oa ysd vksijku ekMy 
 6- thu ,Dlizs”ku & vuqokn 
 
bZdkbZ 2 
 1- lgyXurk ds izdkj ,oa okn (Theories) lgyXurk   

 dk egRo 
 2- vkuqokaf”kd jhdkEchus”ku dh fof/k lgyXurk ekufp=]   

 fyax fHkUu 
 3- fyax fu/kkZj.k dk xq.klw= okn 
 4- euq’; esa fyax lgyXuh oa”kkxfr ¼gheksfQfy;k]  

  o.kkZU/krk½ 
 5- xq.klw= esa lajpukRed ifjorZu 
 6- xq.klw= esa U;wesfjdy ifjorZu 
 
bZdkbZ 3 
 1- ekuo xq.klw= ,oa ekufp= 
 2- euq’; esa lkekU; vkuqokaf”kd jksx ¼nkc&dksf”kdk]   

 vjDrrk] ,fYofuTe ,oa ,ydsIVksU;wfj;k½ 
 3- xq.kkRed dkjd ,oa :f/kjoxZ 
 4- V~foUl] HkkSfrd VªsV~l] eSUVy VªsV~l 
 5- jhdksEchusUV DNA rduhdh esa mi;ksx esa vkus okys    rjhds 
 
bZdkbZ 4 
 1- dksf”kdk nzO;h oa”kkxfr dk fuEu ij iSr`d izHkko 
  v½ iSjkehfl;e esa dIikd.k 
  c½ ?kksa?kks esa dop dk dq.Myu 



  l½ MªkslksfQyk ij dkcZu MkbZvkDlkbM dh    
 laosnu”khyrk dk izHkko 

 2- tho dh jklk;fudh & U;wDyhbd vEy ,oa mldh    lajpuk 
 3- thu izfrd`fr dh vo/kkj.kk 
 4- U;wfDy;kslkse lksysuksbM eksMy 
 5- fLIyV thUl vksoj ysfiax thUl ,oa dwV thUl 
 6- vkuqokaf”kd dwV 
 
bZdkbZ 5 
 1- mRifjorZu ds izdkj 
 2- mRifjorZu ds dkj.k 
 3- E;wVkthUl & oxhZdj.k] izdkj ,oa izHkko 
 4- thu fFkjsih 
 5- fQaxj fizafVax 



ch- ,l- lh- f}rh; o”kZ 
Ák.kh ‘kkL= 

izFke iz’u i= 
tUrq dkf;Zdh 

 

bZdkbZ 1 % iks”k.k ,oa mikip; 
 1- ikpu dh dkf;Zdh 
 2- izksVhu mikip; 
 3- dkcksZgkbMªsV mikip; 
 4- olk mikip; 
 
bZdkbZ 2 % ‘olu dkf;Zdh 
 1- “olukax ds izdkj ¼d”ks:fd;ksa esa½ 
 2- “olu dh dk;Zfof/k 
 3- “olu dh dkf;Zdh ¼xSlksa dk ifjogu]DyksjkbM f”k¶V½ 
 4- “olu fixesaV ds xq.k ,oa dk;Z 
 
bZdkbZ 3 % jsX;wysVjh eSdsfuTe vkSj ,Utkbe 
 1- ijklj.k fu;eu 
 2- mRltZu dh dkf;Zdh & ;wfj;k ,oa ew= fuekZ.k 
 3- rki fu;eu 
 4- ,Utkbe & ifjHkk’kk] ukedj.k ,oa oxhZdj.k 
 5- gkeksZu fØ;k dh fØ;kfof/k 
 
bZdkbZ 4 % rkfU=dk is’kh; leUo;u 
 1- rfU=dk Ård dh lajpuk ,oa xq.k 
 2- rfU=dk vkosx ifjogu dh dkf;Zdh 
 3- isf”k;ksa ds izdkj ,oa xq.k 
 4- is”kh dk ijklajpuk 
 5- is”kh ladqpu dh vo/kkj.kk;sa ,oa jklk;fudh 
 
bZdkbZ 5 
 1- fiV~;wVªh xzfUFk dh lajpuk ,oa dk;Z 
 2- Fkk;jkWbM xzfUFk dh lajpuk ,oa dk;Z 
 3- ,Mªhuy xzfUFk dh lajpuk ,oa dk;Z 
 4- isjkFkkbjkWbM] Fkkbel] ysaxj gal dh }hfidkvksa dh    lajpuk 

,oa dk;Z 
 5- Lrfu;ksa esa tuu dh dkf;Zdh 



B.Sc. Second Year 
Subject : Botany 

Paper - I 
DIVERSITY OF SEED PLANTS AND THEIR SYSTEMATIC 

 
 
Unit I 
  Origin of seed habit, General features of gymnosperms and their classification; 

origin and evolution and diversity of gymmosperms; geological time scale, 
fossilization and fossil gymnosperms. Morphology of vegetative and reproductive 
parts; anatomy of root, stem and leaf; reproduction and life cycle of Pinus, Cycas 
and Ephedra. 

 
Unit II 
  Angiosperms : Origin and evolution, Fossil angiosperms, Brief external 

characteristics of Angiosperms, Morphology of Angiosperms. Some examples of 
primitive angiosperms (Magnoliaceae and Winteraceae) 

 
Unit III 
  Angiosperm taxonomy : Brief history, aims and fundamental components (α, β, γ 

taxonomy) identification, keys taxonomic literature. Botanical nomenclature : 
Principles and rules; taxanomic ranks; type concept; principle of priority. 

 
Unit IV 
  Classification of angiosperms; salient features of the systems proposed by 

Bentham and Hooker, Engler and Prantl and Hutchinson. Modern trends in 
taxonomy. Major contributions of cytology, phytochemistry and taximetrics to 
taxonomy. 

 
Unit V 
  Diversity of flowering plants as illustrated by members of the families 

Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae, Fabaceae, Apiaceae, 
Acanthaceae, Apocynaceae, Asclepiadaceae, Solanaceae, Lamiaceae, 
Chenopodianceae, Euphorbiaceae, Liliaceae and Poaceae. 

 
Note to Teachers : 
  The Students should be made familiar with the families listed at Serial No. 9 only 

in the practical classes with representative species or any other that may be 
available locally. See the list for practical classes. However, questions pertaining 
to these may be asked in the theory examination. 

  The Teachers should prevent students from collecting plants from the wild and 
submitting them for the practical examination. Instead, the students should be 
asked to prepare field reports. 

 
Suggested Readings : 
  I Bhatnagar, S.P. and Moitra, A. 1996. Gymnosperms. New Age International 

Limited, New Delhi. 



  II Davis, P.H. and Heywood, V.H. 1963. Principles of Angiosperm Taxonomy. 
Oliver and Boyd, London. 

  I, Gifford, E. M. and Foster, A.S. 1988. Morphology and Evolution of Vascular 
Plants. W.H. Freeman & Company, New York. 

  Heywood, V.H. and Moore, D.M. (eds) 1984. Current Concepts in Plant 
Taxonomy. Academic Press, London. 

  Jeffrey, C. 1982. An Introduction to Plant Taxonomy. Cambridge University 
Press, Cambridge, London. 

  Jones, S.B., Jr. and Luchsinger, A.E. 1986. Plant Systematics (t’d edition). 
McGraw Hilli Book Co., New York. 

  Maheshwari, J.K. 1963. Flora of Delhi. CSIR, New Delhi. 
  Radford, A.E. 1986. Fundamentals of Plant Systematics. Harper and Row, New 

York. 
  Singh, G. 1999. Plant Systematics, Theory and Practice. Oxford and IBH Pvt. 

Ltd., New Delhi. 
  Sporne, K.R. 1965. The Morphology of Gymnosperms. Hutchinson & Co. 

(Publishers) Ltd., London. 
  Stace, C.A. 1989. Plant Taxonomy and Biosystematics (t’d edition). Edward 

Arnold, London. 
  Stewart, W.M. 1983. Paleobotany and the Evolution of Plants. Cambridge 
University Press, Cambridge. 



B.Sc. Second Year 
Subject : Botany 

Paper - II 
STRUCTURE, DEVELOPMENT AND REPRODUCTION IN FLOWERING 

PLANTS 
 
 
Unit I 
  The Basic body plan of a flowering plant modular type of growth. Diversity in 

plant form in annuals, biennials and perennials; convergence of evolution of tree 
habit in gymnosperms, monocotyledons and dicotyledons; trees largest and 
longest lived organisms. 

 
Unit II 
  The Root system : The Root apical meristem; differentiation of primary and 

secondary tissues and their roles; structural modification for strorage, respiration, 
reproduction and for interaction with microbes. 

 
Unit III 
  The Shoot system : The Shoot apical meristem and its histological organization; 

Anatomy of primary shoot in monocotyledons and dicotyledons; formation of 
internodes, branching pattern; monopodial and sympodial growth; canopy 
architecture; cambium and its functions; formation of secondary xylem; a general 
account of wood structure in relation to conduction of water and minerals; 
characteristics of growth rings, sapwood and heart wood; role of woody skeleton; 
secondary phoem structure function relationships; periderm. 

 
Unit IV 
  Leaf : origin, development, arrangement and diversity in size and shape; internal 

structure in relation to photosynthesis and water loss; adamptations to water stress; 
senescence and abscission. 

 
Unit V 
  Flower : A modified shoot; structure, development and varieties of flower, 
functions; stucture of another and pistil; the male and female gametophytes; types of 
pollination; attractions and rewards for pollinators; pollen-pistil interaction, self 
incompatibility; double fertilization; formation of seed, endosperm and embryo; fruit 
development and maturation. Significance of seed. Dormancy; ecological adaptation; unit 
of genetic recombination and replenishment; dispersal strategies. Vegetative reproduction 
: vegetative propagation, grafting, economic aspects. 



B.Sc. Second Year 
 
 

SCHEME OF PRACTICAL EXAMINATION 
 
Time : 4 Hrs                   MM : 50 
 
1. Study of the locally available plants & their identification (up to the family level 

in botanical language)        10 
2. Comment on the vegetative prapogation       05 
3. Section cutting of typical root, stem & leaf double staining and Glycerine 

mounting. (Angiosperm or Gymnosperm) and their identification.   
        10 

4. Spotting - 5 specimens & slides (covering various fields of the syllabus )  
         10 

5. Sessional           10 
 
Project Work : 
 The Project may include any of the following :- 
 a) An innovation such as a graft hybrid. 
 b) Collection of plant materials for class use. 
 c) Preparation of charts of life cycles. 
 d) Preparation of models and museum specimens of plants   

 and plant parts. 
 e) Preparation of photographs or line diagrams of plants   

 in situ or from preserved specimens. 
 f) Mushroom culture & techniques of Bonsai plant. 



ch- ,l- lh- f}rh; o”kZ 
chth; ikS/kksa esa fofo/krk ,oa mudh of.kZdh; 

izFke iz’u i= 
 

 

bZdkbZ 1 
  cht dh izd`fr dk mn~xe] vuko`Ùk chth; ikS/kksa ds lkekU; y{k.k ,oa oxhZdj.k] 

mn~xe] fodkl ,oa fofo/krk,a] Hkw&oSKkfud le;&lkfj.kh] thok”ehdj.k ,oa 
thok”e vuko`Ùk chth; ikS/ks] dkf;d ,oa iztuu vaxksa dh vkdkfjdh & tM+] ruk 
,oa iÙkh dh vkarfjd vkdkfjdh] ikbul] lkbdl rFkk ,fQMªk esa iztuu rFkk 
thou pØA 

 
bZdkbZ 2 
  vko`Ùkchth % mn~xe rFkk fodkl] thok”e vko`Ùk chth] vko`Ùkchth ikS/kksa ds 

laf{kIr esa ckg~; y{k.k] vko`Ùkchth dh vkdfjdh] vkfne vko`Ùkchth ikS/kksa ds dqN 
mnkgj.k ¼esXuksfy,lh ,oa foUVsjslh½ 

 
bZdkbZ 3 
  vko`Ùkchth ikS/kksa dh ofxZdh; % laf{kIr bfrgkl] mn~ns”; ,oa ekSfyd ?kVd ¼α 

oxhZdh] β oxhZdh ,oa γ oxhZdh½] igpku] dqath] oxhZdh; lkfgR;] okuLifrd f}in 
uke i}fr] fl)kUr ,oa fu;e] oxhZdh; Js.kh] izk:i vo/kkj.kk] izkFkfedrk 
fl)kUrA 

 
bZdkbZ 4 
  vko`Ùkchth ikS/kksa dk oxhZdj.k % csUFke rFkk gqdj] ,axyj rFkk izkUVy rFkk 

gfpulu dh oxhZdj.k iz.kkyh ds fof”k’V y{k.k] oxhZdh; dh vk/kqfud izo`fÙk;ka] 
ikni oxhZdj.k esa dksf”kdk foKku] ikni jlk;u rFkk VsDlhesVªhDl dk fo”ks’k 
;ksxnkuA 

 
bZdkbZ 5 
  iq’ih; ikS/kksa esa fofo/krk,a & ¼fuEu dqyksa }kjk n”kkZbZ xbZ½ jsuudqyslh] 
czslhdslh] ekyoslh] :Vslh Qscslh] ,fi,lh] ,dsUFkslh] ,ikslkbuslh] ,LdysfifM,Mslh] 
lksysuslh] ysfe,lh] phuksiksfM;slh] ;wQksjch,lh] fyfy,lh ,oa iks;lhA 



ch- ,l- lh- f}rh; o”kZ 
iq”ih; ikS/kksa dh lajpuk] o`f) ,oa iztuu 

f}rh; iz’u i= 
 

 

bZdkbZ 1 
  iq’ih; ikS/kksa dh nsg dk vk/kkfjd [kkdk % ekid iz.kkyh o`f)] ikS/kksa esa fofHkUurk,a 

% ,do’khZ;] f}o’khZ; ,oa cgqo’khZ;] ftEuksLieZ] ,dchti=h; ,oa f}chti=h; o`{kksa 
dh izo`fÙk ,oa vfHklfjrk] o`{k lcls cM+s ,oa nh?kZre thoh thoA 

 
bZdkbZ 2 
  ewy iz.kkyh % tM+ “kh’kZLFk foHkT;ksrd] izkFkfed ,oa f}rh;d Årdksa dk foHksnu 

,oa dk;Z] lajpukRed :ikarj.k % lap;u] “olu] iztuu ,oa lw{ethoksa ds lkFk 
ikjLifjd fØ;kA 

 
bZdkbZ 3 
  izjksg iz.kkyh % “kh’kZLFk foHkkT;ksÙkd ,oa Årdh; laxBu] ,dchti=h; ,oa 

f}chti=h; ds izkFkfed izjksg dk laoguh Hkou laxBu] ioZ dk fuekZ.k] “kk[kkizfr 
¼iSVuZ½] ,dyk{kh ,oa laf?krk{kh] forku okLrqfon] ,/kk ,oa mlds dk;Z] f}rh;d 
nk: dk fuekZ.k] [kfut ,oa ty dk dk’B lajpuk ls laca/k] o`f)oy; dh 
fo”ks’krk,a] jldk’B ,oa var%dk’B] dk’Bh; ra= dk dk;Z] f}rh;d ¶yks;e % 
lajpuk] dk;Z ,oa laca/k] ifjpeZA 

 
bZdkbZ 4 
  i.kZ % i.kZ ds veki ,oa vkdkj dh mRifÙk ifjo/kZu] foU;kl ,oa fofo/krk,a] izdk”k 

la”ys’k.k ,oa tyâkl ds laca/k esa i.kZ dh vkarfjd lajpuk] tyh; izfrcy dk 
vuqdwyu] th.kZrk ,oa foyxuA 

 
bZdkbZ 5 
  iq’i % :ikUrfjr izjksg] iq’iksa dk ifjo/kZu ,oa fdLesa] ijkxdks’k ,oa L=hdslj dh 

jpuk ,oa dk;Z] uj ,oa eknk ;qXedksn~fHkn~] ijkx.k ds izdkj] ijkx.kdkjh ds fy, 
vkd’kZ.k ,oa iqjLdkj] ijkx.k L=hdslj dh ikjLifjd fØ;k] Lo vlaxfr] 
f}fu’kspu] cht dk fuekZ.k % Hkz.kiks’k ,oa Hkzw.k] Qy dk ifjo/kZu ,oa ifjiDorkA 

  cht dk egRo % lq’kqIrhdj.k] ifjfLFkfrd vuqdwyu] iqu;ksZtu ,oa iqu% iwfrZ 
dh vkuqokaf”kd bdkbZ] izdh.kZu ;qDrh] dkf;d iztuu % dkf;d izo/kZu] dye cka/kuk] 
vkfFkZd egRoA 



ch- ,l- lh- f}rh; o”kZ 
Ák;ksfxd ijh{kk Á.kkyh 

 
le; % 04 ?k.Vs      dqy vad % 50 
  
1- LFkkuh; Lrj ij miyC/k ikS/kksa dk o.kZu] igpku okuLifrd “kCnksa esa ¼dqy Lrj 

rd½      10 
2- o/khZ izlkj.k ij fVIi.kh      05 
3- lkekU; tM+] ruk ,oa iÙkh dh vuqizLFk dkV rFkk mudk f}jatu ,oa fXyljhu] 

ekmaV rS;kj djuk rFkk mudh igpku ¼vko`Ùk chth ;k vuko`Ùk chth½  
   10 

4- LikWfVax ¼Øekad 1&5½ Lislhesu ,oa LykbM~l ¼ikB~;Øe ds fofHkUu {ks=ksa ds 
vuqlkj½      10 

5- l=kad         10 
 
izkstsDV dk;Z %        05 
  
v½ uohu iz;ksxksa tSls dye ladj dks rS;kj djukA 
c½ izk;ksfxd dk;Z gsrq ikniksa dk ladyuA 
l½ thou pØ ds pkVZ cukukA 
n½ ikS/kksa rFkk ikS/kksa ds fofHkUu izk:i rFkk iz;ksx”kkyk izfrn”kksZa dks rS;kj djukA 
b½ LoLFkkus ;k ifjjf{kr izfrn”khZ ds Nk;kfp= ;k js[kkfp= rS;kj djukA 
Q½ e”k:e lao/kZu rFkk cksulkbZ ikS/kksa dh rduhdhA 



B.Sc. Second Year 
Subject : Mathematics 

Paper - I 
Advanced Calculus 

                    (Duration : 1 Yr) 
                  M.M. : 50 
 
Unit I 
  Definition of a sequence. Theorems on limits of sequences. Bounded and 

monotonic sequences. Cauchy’s convergence criterion. Series of non-negative 
terms. Comparison tests. Cauchy’s integral test. Ratio tests. Raabe’s, logarithmic, 
de Morgan and Bertrand’s tests (without proofs) Alternating series. Leibnitz’s 
theorem. Absolute and conditional convergence. 

 
Unit II 
  Continuity of single variable, Sequential continuity. Properties of continuous 

functions. Uniform continuity. Chain rule of differentiability. Mean value 
theorems and their geometrical interpretations. Darboux’s intermediate value 
theorem for derivatives. 

 
Unit III 
  Limit and continuity of functions of two variables. Partial differentiation. Change 

of variables. Euler’s theorem on homogeneous functions. Taylor’s theorem for 
functions of two variables. Jacobians. 

 
Unit IV 
  Envelopes. Evolutes. Maxima, minima and saddle points of function of two 

variables. Lagrange’s multiplier method. Indeterminate forms. 
 
Unit V 
  Beta and Gamma functions. Double and Triple integrals. Dirichlet’s integrals. 

Change of order of intergration in double integrals. 
 
Text Books : 
1. R.R. Goldberg, Real Analysis, Oxford & I.B.H. Publishing Co., New Delhi, 1970. 
2. Gorakh Prasad, Differential Calculus, Pothishala Pvt. Ltd., Allahabad. 
3. Gorakh Prasad, Integral Calculus, Pothishala Pvt. Ltd., Allahabad. 
 
References : 
1. Gabriel Klaumber, Mathematical Analysis, Marcel Dekkar, Inc. New York, 1975. 
2. T.M. Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi, 

1985. 
3. D. Soma Sundaram and B. Chaudhary, A First Course in Mathematical Analysis, 

Narosa Publishing House, New Delhi, 1997. 
4. Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum 

Publishing Co., New York. 



5. O.E. Stanaitis, An Introduction to Sequences, Series and Improper Integrals, 
Holden - Dey, Inc., San Fracisco, California. 

6. Earl D. Rainville, Infinite Series, The MacMillan Company, New York. 
7. Chandrika Prasad, Text Book on Algebra and Theory of Equations. Pothishala 

Pvt. Ltd., Allahabad. 
8. N. Piskunov, Differential and Integral Calculus. Peace Publishers, Moscow. 
9. P.K. Jain and S.K. Kaushik, An Introduction to Real Analysis S. Chand & Co. 

New Delhi, 2000. 
10. S.C. Malik, Mathematical Analysis, Wiley Eastern Ltd., New Delhi. 
11. Shanti Narayan, A Course of Mathematical Analysis, S. Chand and Company, 

New Delhi. 
12. G.S. Pandey & V.P. Saxena, Calculus of two and more variables, Wiley Eastern. 



ch- ,l- lh- f}rh; o”kZ 
fo”k; % xf.kr 
izFke iz’u i= 
mPp dyu 

 

bZdkbZ 1 
  vuqØe dh ifjHkk’kk] vuqØe dh lhek ij izes;] ifjc) ,oa ,dfn’V vuqØe] 

dk”kh dk vfHklj.k] fu’d’kZ] v_.kkRed inksa dh Js.kh] rqyuk ijh{k.k] dks”kh dk 
lekdy ijh{k.k] vuqikr ijh{k.k] jkWcs ijh{k.k] ykWxsfjFeh;] Mh ekjxu ,oa cVZjSaM 
ds ijh{k.k ¼fcuk izek.k½] ,dkUrj Js.kh] ysCuht dk izes;] fujis{k ,oa izfrcaf/kr 
vfHklj.kA 

 
bZdkbZ 2 
  lkarR; ¼,d pj½] vuqØe.kh; lkarR;] larr Qyuksa ds xq.k/keZ] ,d leku lkarR;] 

vodyuh;rk dk Ja`[kyk fu;e] e/;eku izes; ,oa mudk T;kehrh; vFkZ] vodyksa 
ds fy, Mkjczw dk e/;LFkrk eku izes;A 

 
bZdkbZ 3 
  nks pjksa ds Qyuksa dh lhek ,oa lkarR; vkaf”kd vodyu] pjksa dk ifjorZu] 

le?kkr Qyuksa ij vk;yj dk izes;] nks pjksa ds Qyuksa ds fy, Vsyj dk izes;] 
tsdksfc;uA 

 
bZdkbZ 4 
  ,fUoyksi] ,oywV~l nks pjksa ds Qyuksa dk mfPp’B] fufEu’B ,oa lsaMy fcUnq] yaxzkt 

dh xq.kkad fof/k] vfu/kk;Z :iA 
 
bZdkbZ 5 
  chVk ,oa xkek Qyu] f}”k ,oa f=&lekdy] Mhfj”ysV lekdy] f}”k lekdy ds 

Øe dk ifjorZuA 
 
vuq’kaflr ikB~;iqLrd 
1- mPp dyu & ih- ,y- “kekZ ¼fgUnh xzaFk vdkneh½ 
fVIi.kh % blds vfrfjDr vaxzsth vuqokn esa nh xbZ lHkh iqLrdsa vuq”kaflr gSaA 



B.Sc. Second Year 
Subject : Mathematics 

Paper - II 
Differential Equations 

                    (Duration : 1 Yr) 
                  M.M. : 50 
 
Unit I 
  Series solutions of differential equations - Power series method, Bessel and 

Legendre equations, Bessel’s & Legendre’s functions and their properties, 
recurrence and generating relations. Othogonality of functions. Sturm-Liouville 
problem. Orthogality of eigen-functions. Reality of eigen-values. 

 
Unit II 
  Laplace Transformation - Linearity of the Laplace transformation. Existence 

theorem for Laplace transforms. Laplace transforms of derivatives and integrals. 
Shifting theorems. Differentiation and integration of transform. Inverse Laplace 
transforms Cunvolution theorem. Application of Laplace transformation in solving 
linear differential equations with constant coefficients. 

 
Unit III 
  Partial differential equations of the first order. Lagrange’s solution. Some special 

types of equations which can be solved easily by methods other than the general 
method. Charpit’s general method of solution. 

 
Unit IV 
  Partial different equations of second and higher orders. Classification of linear 

partial differential equations of second order. Homogeneous and non-
homogeneous equations with constant coefficients. Patial differential equations 
reducible to equations with constant coefficients. 

 
Unit V 
  Calculus of Variations - Variational problems with fixed boundaries - Euler’s 

equation for functionals containing first order derivative and one independent 
variable. Extremels, Functionals dependent on higher order derivatives. 
Functionals dependent on more than one independent variable. Variatinal 
problems in parametric form. Invariance of Euler’s equation under coordinates 
transformation. 

 
Text Book 
1. Ian N. Sneddon, Elements of Partial Differential Equations. McGraw - Hili Book 

Company, 1998. 
2. A. S. Gupta, Calculus of Variations with Applications, Prentice - Hall of India, 

1997. 
3. R.V. Churchill, Fourier Series and Boundary value problems, Interscience. 
4. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons Inc., 

New York, 1999. 



 
References : 
1. D.A. Murray, Introductory Course on Differential Equations, Orient Longman, 

(India), 1967. 
2. A.R. Forsyth, A Treatise on Differential Equations, MacMillan and Co. Ltd., 

London. 
3. Francis B. Hilderbrand, Advanced Calculus for Applications, Prentice Hall of 

India Pvt. Ltd., New Delhi, 1977. 
4. Jane Cronin, Differential equations, Marcel Dekkar, 1994. 
5. Frank Ayres, Theory and Probelms of Differential Equations, McGraw - Hili Book 

Company, 1972. 
6. Richard Bronson, Theory and Problems of Different Equations, McGraw- Hili, 

Inc. 1973. 
7. R. Courant and D. Hilbert, Methods of Mathematical Physics, Vols, I & II, Wiley 

- Interscience, 1953. 
8. I.M. Gelfand and S.V. Fomin, Calculus of Variations, Prentice - Hili, Englewood 

Cliffs (New Jersey), 1963. 
9. A.M. Arthurs, Complementary Variational Principles, Clarendon Press, Oxford, 

1970. 
10. V. Komkov, Variational Principles of Continum Mechanics with Engineering 

Applications, Vol. I, Reidel Publ., Dordrecht, Holland, 1985. 
11. J.T. Aden and J.N. Reddy, Variational Methods in Theortical Mechanics, Springer 

- Verlag, 1976. 
12. G.S. Simmons : Different Equations, Tata McGraw Hili. 
13. Ahmed & Rao : Different Equation and their Application to Biology and 
Engineering. 



ch- ,l- lh- f}rh; o”kZ 
fo”k; % xf.kr 
f}rh; iz’u i= 
vody lehdj.k 

 

bZdkbZ 1 
  vody lehdj.kksa dk Js.kh gy] ?kkr] Js.kh&fof/k] csly, ystaMj] lehdj.k ,oa 

Qyu ,oa muds xq.k/keZ] iqujkxeu ,oa tud & laca/k Qyuksa dh yfEcdrk, LVeZ 
yqbfoys iz”u] vkbxsu Qyuksa dh yfEcdrk] vkbxsueku dh okLrfodrkA 

 
bZdkbZ 2 
  ykIykWl :ikUrj.k & ykiykWl :ikUrj.k dh jSf[kdrk] ykIykWl :ikUrj ds 

vfLrRo izes;] vodyksa ,oa lekdyksa ds ykIykWl :ikUrj] foLFkkiu izes;] izes; 
:ikUrjksa dk vodyu ,oa lekdyu] izfrykse ykIykWl Qyu] dUoyw”ku izes;] 
vpj xq.kkadksa okys vody lehdj.k ij ykIykWl lehdj.k ds vuqiz;ksxA 

 
bZdkbZ 3 
  izFke dksfV ds vkaf”kd vody lehdj.k] ykWxjkat dk gy] dqN fof”k’V izdkj ds 

lehdj.k ftUgsa ljyrk ls O;kid fof/k ds vykok fof/k ls gy fd;k tk ldsA 
pkjfir dh gy dh O;kid fof/kA 

 
bZdkbZ 4 
  f}rh; ,oa mPprj dksfV ds vkaf”kd vody lehdj.k] f}rh; dksfV ds jSf[kd 

vkaf”kd vody lehdj.kksa dk oxhZdj.k] vpj xq.kkadksa ds le?kkrh ,oa vle?kkrh 
lehdj.k] vkaf”kd vody lehdj.k tks vpj xq.kkadksa okys lehdj.kksa esa 
ifjorZuh; gSaA 

 
bZdkbZ 5 
  fopj.k dk Qyu & fLFkj lhekUr okys fopj.kh; iz”u] izFke dksfV vody ,oa 

,d Lor= pj dks varfoZ’V djus okys Qyud ds fy;s vk;yj dk lehdj.k] 
,DLVªheyl mPprj dksfV ds vodyksa ij vk/kkfjr Qyud] ,d ls vf/kd Lora= 
pj ij vk/kkfjr Qyud] izkpy :i ds fopj.kh; iz”u] :ikUrj.k ds v/khu 
vk;yj ds lehdj.k dh vifjorZrkA 

 
vuq’kaflr ikB~;iqLrd % 
  fVIi.kh % vaxzsth vuqokn esa nh xbZ lHkh iqLrdsa vuq”kaflr gSaA 



B.Sc. Second Year 
Subject : Mathematics 

Paper - III 
Machanics 

                    (Duration : 1 Yr) 
                  M.M. : 50 
 
Statics 
 
Unit I 
  Analytical conditions of equilibrium of Coplanar forces. Virtual work. Caternary. 
 
Unit II 
  Forces in three dimensions. Poinsot’s central axis. Null lines and planes. Stable 

and unstable equilibrium. 
 
Dynamics 
 
Unit III 
  Velocities and accelerations along radial and transverse directions, and along 

tangential and normal directions. Simple harmonic motion. Elastic strings. 
 
Unit IV 
  Motion on smooth and rough plane curves. Motion in a resisting Medium. Motion 

of particles of varying mass. 
 
Unit V 
  Central Orbits. Kepler’s laws of motion. 
  Motion of a particle in three dimensions. 
 
Text Books :- 
1. S.L. Loney, Statics, MacMillan and Company, London. 
2. R.S. Verma, A Text Book on Statics, Pothishala Pvt. Ltd., Allahabad. 
3. S.L. Loney, An Elementary Treatise on the Dynamics of a Particle and of Rigid 

bodies, Cambridge University Press, 1956. 
4. M. Ray, Dynamics of a particle, Students Friends, Agra. 



ch- ,l- lh- f}rh; o”kZ 
fo”k; % xf.kr 
r`rh; iz’u i= 

esdsfuDl 
 

LFkSfrdh 
 
bZdkbZ 1 
  leryh; cyksa ds lUrqyu dk fo”ys’kkRed izfrcU/k] vkHkklh dk;Z ¼oP;qZvy½] 

jTtqdkA 
 
bZdkbZ 2 
  f=foeh; cy] ikW;ulkaV e/; v{k] “kwU; js[kk ,oa ry] LFkk;h ,oa vLFkk;h 

larqyuA 
 
bZdkbZ 3 
  f=Tth; ,oa fr;Zxzs[kk fn”kk ds ifjr% osx ,oa Roj.k] LiZ”kh; ,oa vfHkyac ds ifjr 

% osx ,oa Roj.k] ljy gjfefr xfr] izR;kLFk Mksjh;kaA 
 
bZdkbZ 4 
  lery ,oa vlery oØ ij xfr] izfrjks/kh ek/;e esa xfr] fofHkUu lagfr ds d.kksa 

dh xfrA 
 
bZdkbZ 5 
  dsUnzh; d{k dsiyj ds xfr fu;e] f=foe~ fn”kk esa d.kksa dh xfrA 
 
vuq’kaflr ikB~;iqLrd 
  fVIi.kh % vaxzsth vuqokn esa nh xbZ lHkh iqLrdsa vuq”kaflr gSaA 



B.Sc. Second Year 
Subject : Computer Science 

Paper - I 
Database Management System 

 
 
Unit I : Database Basics 
  Data modelling for a database, records & files, Abstraction & data integration, the 

three level architecture for a DBMS Components of a DBMS Classification of 
DBMS Users, DBMS facilities, Structure of a DBMS, Advantages & disadvantage 
of a DBMS. 

 
Unit II : Database Models 
  Introduction to Entity relationship model, the relational data model, the Network 

data model (Art. 8.1 : B.C. Desai), the Hierarchical model (Art. 9.2, 9.3 : B.C. 
Desai). 

  File Organisation : Introduction, serial files, sequential files, Index sequential 
files, Direct files, Secondary key retrieval. 

 
Unit III : Normalisation & SQL 
  Introduction, Functional dependency Anomalies in a database, properties of 

Normalisation, 1NF, 2NF, 3NF, Catagories of SQL Commands, Data Definition, 
Data manipulation statements, views etc. Recovery (11.1, 11.2, of an introduction) 
to database system : B.C. Desai), Security (13.1, 13.2, 13.3), Introduction to 
DDBMS, Advantages and disadvantages of DDBMS. 

 
Unit IV : About ORACLE & DML/DDL 
  How the concept of RDBMS  came, about chareacteristics of the Relational 

DBMS model, two dimension matrix creation, manipulation of Tables, select 
command, Operation on Table (Modification, Removing, Dropping). 

 
Unit V : Operations on Database 
  Data Construction, Concept of grouping, Pattern Matching, Range Searching, 

Logical Operators, Oracle Function, Union, Intersect, Minus Clause, Granting 
Permission, Revoke Permission. 

 
Books Recommended : 
1. An Introduction to database system - Bipin C. Desai, Galgotia Publications Pvt. 

Ltd. New Delhi. 
2. Oracle/Developers : Ivan Bayross. 
 
Reference Books : 
1. Database System Concepts : Henry F. Korth, Araham. 



B.Sc. Second Year 
Subject : Computer Science 

Paper - II 
 
 
Unit I 
  What is an Operating System ? Early systems, Simple batch systems, 

Multiprogrammed batch systems, Time sharing systems, Personal Computer 
systems, Parallel systems, Distributed systems, Real time systems. 

 
Unit II 
  Computer system Operation, Operating system services, system calls, System 

programes. 
 
Unit III 
  CPU Scheduling : Basic concepts scheduling, criteria scheduling, Algorithms, 

Multiple-processor scheduling, Real time scheduling, Alrorithm Evalution. 
 
Unit IV 
  Deadlock : System model, Deadlock characterisation methods for handling 

deadlocks, deadlock prevention, deadlock avoidance, Deadlock detection, 
Recovery from dedlock handling combined approach to deadlock handling. 

 
Unit V 
  Swapping, contigous allocation, Paging, Segmentatings, Segmentation with 

paging, Virtual memory : Demand paging, page replacement, algorithms, 
Allocations of frames, Thrashing. 

  File concept, File attributes, File operations, access methods, sequential access, 
Direct access, Directory structure, Single level, Two level, Allocation methods : 
Contigous, link Indexed, free space management. 

 
Books Recommended : 
1. Operating System Concept : A. Silberschaz & P.B. Galwing Addison - Wesley 
Publishing Company. 
 


