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There shall be a practical examination of five hours duration and the distribution of 

marks shall be as follows: 

Students               Regular Ex. 

1. Culture, Staining and identification of non pathogenic and  

pathogenic bacteria       10   15 

2 Identification of Fungal and algal Microbes   10 10 

a. Estimation of Glucose/Proteins/fats    05 10 

b. Enumeration of bacterial numbers     05 05 

3. Spotting’s-(10)       15 15 

4. Viva-Voce        10 10 

5. Practical Record       10 - 

Total         65 65 

Reference: 

1. Ronald M. Atlas, Alfred E. Brown, Kenneth W. Dobra, Llonas Miller (1986). 

Basic Experimental Microbiology Prentics Hall. 

2. Robert F. Boyed (1964) General Microbiology. Times Mirror/Mobsy/College 

Pub. 

3. Pelczer MJ: Chan ECS and krieg NR Microbiology Fifth Education. 

4. P.D. Sharma 2000: Microbiology. Rastogi Publications. 

5. Alcamo IE 967. Fundamentals of microbiology 2nded. The Benjamin/ Cummings 

Publishing Co. Inc. California. 

6. Norton CF 1986. Microbiology 2nded. The Benjamin/Cummings Publishing Col. 

Inc. California. 

7. Wilinson JF 1986, Introduction to Microbiology (Basic Microbiology series Vol. 

1) 3rd ed. Black Well, Oxford 

 

 

B.Sc. Part II - 2020 

PHYSICS 

Scheme of examination: 

Three theory papers    Min. Pass Marks 48      Duration     Max Marks 135 
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Paper-I  Statistical Physics and Thermodynamics         3 hrs.  45 

Paper-II  Waves, Acoustics and Kinetic theory of Gases 3 hrs.  45 

Paper-III Optics             3 hrs.  45 

Practical               5 hrs.  65 

        Total            200  

Note : For practical examination, there will be two experiments of total duration 5 hrs. The 

distribution of marks will be as follows – 

Two experiments (one from each section A & B)    40 

Viva          15 

Record          10 

        Total  65  

Work Load: 

Each paper must be given 2 hrs. (or three periods) per week for theory. 

Practical must be given 4 hrs (or 6 periods) per week. This gives 60 hours for each 

theory paper with 30 weeks of teaching every year and 120 hours for practical and laboratory 

tutorial work every year. For laboratory work each batch must not be more than 20 students. 

PHYSICS 

Paper-I   STATISTICAL PHYSICS AND THERMODYNAMICS 

Duration: 3 hrs.      Max. Marks: 45 

Note: The question paper shall contain three sections. Section A (15 marks) shall 

contain 10 questions two from each Unit. Each question shall be of 1.5 marks. All the 

questions are compulsory. The answers should not exceed 50 words. Section B (15 

marks) shall contain 5 questions (two from each unit with internal choice). Each 

question shall be of 3 marks. The candidate is required to answer all 5 questions. The 

answers should not exceed 200 words. Section C (15 marks) shall contain 5 

questions, one from each Unit.  Each question shall be of 5 marks. The candidate is 

required to answer any three questions. The answers should not exceed 500 words. 
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The question paper shall have at least 30% weightage to numerical problems. MKSA system 

of units is to be used. 

UNIT-1 

STATISTICAL PHYSICS 

Phase space, micro and macro states, the statistical basis of thermodynamics: 

The mu() space representation, division of mu space into energy sheets and into 

phase cell of arbitrary size, 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. Constraints, accessible and inaccessible 

states, distribution of particles with a given total energy into a discrete set of energy states. 

The monoatomic ideal gas, the barometric relations. 

UNIT-2 

Some universal laws: Equilibrium before two systems in thermal contact, bridge with 

macroscopic physics. Probability and entropy, Boltzmann entropy relation. Statistical 

interpretation of second law of thermodynamics. Boltzmann canonical distribution law and its 

applications; rigorous form of equipartition of energy. 

Transition to quantum statistics:  'h' as a natural constant and its implications, cases of 

particle in a one-dimensional box and one-dimensional harmonic oscillator. 

Indistinguishability of particles and its consequences, M.B., Bose-Einstein, and Fermi-Dirac 

statistics and their comparision, 

UNIT-3 

THERMODYNAMICS  

The laws of thermodynamics: The Zeroth law, various indicator diagrams, work done by 

and on the system, first law of thermodynamics, internal energy as 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. 

Third law of thermodynamics. 

UNIT-4 
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Thermodynamic relationships: Thermodynamic variables; extensive and intensive, 

Maxwell's general relations, 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 thermodynamic systems, relation with thermodynamical 

variables. Cooling due to adiabatic demagnetization, production and measurement of very 

low temperatures. 

UNIT-5 

Blackbody radiation: Pure temperature dependence. Stefan-Boltzmann law of radiation. 

Spectral distribution of blackbody 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 behavior of specific heats of gases and solids at different 

temperature. 

 

Paper- II : WAVES, ACOUSTICS AND KINETIC THEORY OF GASES  

Duration: 3 hrs.        Max. Marks: 45 

Note: The question paper shall contain three sections. Section A (15 marks) shall 

contain 10 questions two from each Unit. Each question shall be of 1.5 marks. All the 

questions are compulsory. The answers should not exceed 50 words. Section B (15 

marks) shall contain 5 questions (two from each unit with internal choice). Each 

question shall be of 3 marks. The candidate is required to answer all 5 questions. The 

answers should not exceed 200 words. Section C (15 marks) shall contain 5 

questions, one from each Unit.  Each question shall be of 5 marks. The candidate is 

required to answer any three questions. The answers should not exceed 500 words. 

The question paper shall have at least 30% weightage to numerical problems. MKSA system 

of units is to be used. 

UNIT-1  

KINETIC THEORY OF MATTER 

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, 
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Behaviour at low temperatures. Adiabatic expansion of an ideal gas, application to 

atmospheric physics.  

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. 

UNIT -2 

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. 

Liquifaction of gases: Boyle temperature and inversion temperature. Principle of 

regenerative cooling and of cascade cooling, liquification of hydrogen and helium. 

Refrigeration cycles, meaning of efficiency. 

UNIT-3 

Maxwellian distribution of law of velocity and speed in an ideal gas : Distribution of speeds 

and of velocities, experimental verification, distinction between mean, rms and most probable 

speed and velocity values. Doppler broadning of spectral lines.  

Applied acoustics: The acousticity of a hall, reverberation period, Sabine's formula. 

UNIT-4 

WAVES 

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: 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; examples. Chladni's figures and vibrations of a drum. 

Production and detection of ultrasonic waves and applications. 

UNIT-5 

ACOUSTICS 
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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 instruments violin, 

sitar, flute, harmonium & tabla. 

Reflection, refraction and diffraction of sound: Acoustic impedance of a medium, 

percentage reflection and refraction at a boundary, Measurements of frequency and velocity, 

impedance matching for transducers, diffraction of sound, principle of a sonar system, sound 

ranging. 

 

Paper-III   OPTICS 

Duration: 3 hrs.        Max. Marks: 45 

Note: The question paper shall contain three sections. Section A (15 marks) shall 

contain 10 questions two from each Unit. Each question shall be of 1.5 marks. All the 

questions are compulsory. The answers should not exceed 50 words. Section B (15 

marks) shall contain 5 questions (two from each unit with internal choice). Each 

question shall be of 3 marks. The candidate is required to answer all 5 questions. The 

answers should not exceed 200 words. Section C (15 marks) shall contain 5 

questions, one from each Unit.  Each question shall be of 5 marks. The candidate is 

required to answer any three questions. The answers should not exceed 500 words. 

The question paper shall have at least 30% weightage to numerical problems. MKSA system 

of units is to be used. 

UNIT-1 

GEOMETRICAL OPTICS 

Fermat's Principle: Principle of extremum path and application to laws of reflection 

refraction. 

General theory of image formation : Cardinal points of an optical system, general 

relationships, thick lens and lens combinations, Lagrange equation of magnification, 

telescopic combinations, telephoto lenses and eyepieces. 

UNIT-2 
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Aberration in images: Chromatic aberrations, achromatic combination of lenses in contact 

and separated lenses. Monochromatic aberrations and their reductions; aplanatic points, oil 

immersion objectives, meniscus lens. 

Optical instruments: Entrance and exit pupils, need for a multiple lens eyepiece, common 

types of eyepieces Ramsden & Huygen’s eyepiece. 

UNIT-3 

PHYSICAL OPTICS 

Interference: The principle of superpositions, two-slit interference, coherence requirements 

for the sources, optical path retardations, lateral shift of fringes. Localised fringes Newton’s 

ring; Interference in thin films. Michelson interferometer, its application for precision 

determination of wavelength, wavelength difference and the width of spectral lines, Fabry-

Perot interferometer and etalon. 

UNIT-4 

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

of light. 

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, outline of phase contract 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. 

UNIT-5 

LASERS 

Laser systems : Purity of a spectral line, coherence length and coherencen in time, spatial 

coherence of a source, Einstein's A and B coefficients. Spontaneous and induced emissions, 

conditions for laser action, population inversion, Ruby and He-Ne laser.  

Holography & Nonlinear optics : Hologram, construction and reproduction mathematical 

analysis, principle of self focusing,  principle of fiber optics and types of optical fiber. 

Help
stu

de
ntp

oin
t.c

om



135 
 

 
 

Some Text and Reference Books for papers I, II, III 

1. A.K. Ghatak, "Physical Optics" 

2. D.P. Khandclwal; "Optics and Atomic Physics"  (Himalaya Publisning House, Bombay, 

1988). 

3. F Smith and J.H. Thomson; "Manchester Physics series: Optics" (English Language Book 

Society and John Wiley, 1977). 

4. Bom and Wolf; "Optics" 

5. K.D. Moltev; "Optics" (Oxford University Press) 

6. Sears; "Optics" 

7. Jenkins and White; "Fundamental of Optics" (McGraw-Hill) 

8. B.B. Laud; Lasers and Non-linear Optics (Wiley Eastern 1985) 

9. Smith and Thomson; "Optics" (John Wiley and Sons).   

10. Berkcly Physics Coursse: Vol. Ill "Waves and Oscillations"   

11. I.G. Main: "Vibrations and Waves" (Cambridge University Press) 

12. H.J. Pain: "The Physics of Vibrations and Waves" (MacMillian 1975) 

13. B.B. Laud, "Introduction !o Statistical Mechanics" (MacMillian 1981). 

14. F.Reif: "Statistical Physics" (McGraw-Hill, 1988). 

15. K.Haung: "StatisticalPhysics" (Wiley Eastern, 1988) 
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SYLLABUS FOR PHYSICS -PRACTICALS 

Duration: 5 hrs.     Min. Pass Marks 24     Max. Marks 65 

Note : Total number of experiment to be performed by the students during the 

session should be atleast 16, selecting any eight from each section. 

In examination two experiments one from each section are to be performed. The 

laboratory tutorials are to be done in the lab classes so that these maybe applied in regular 

laboratory exercises. 

Section 'A' 

1. Study of adiabatic expansion of a gas or Determination of ' = Cp/Cv ' ratio of two specific 

heats of a gas by Clement & Desort's method. 

2. Study of conversion of mechanical energy in to heat.  

3. Study of temperature dependence of total radiation. 

4. Application of resistance thermometry : Determine melting point of wax using platinum 

resistance thermometer. 

5. Application of resistance thermometry : Determine temperature coefficient of resistivity 

using platinum resistance thermometer. 

6. Application of thermo emf : Plot thermo emf versus temperature and find the neutral 

temperature and an unknown temperature. 

7. Conduction of heat through poor conductor: Determine thermal conductivity of a poor 

conductor by Lee's method. 

8. Experimental study of probability distribution for a two option system using a colored 

dice. 

9. Determination of velocity of sound, using CRO microphone, speakers by standing waves. 

10. Study of dependence of velocity of wave propagation on line parameters using torsional 

wave apparatus. 

11. Study of variation of reflection coefficient with nature of termination using torsional 

wave apparatus. 

12. Study of interference with two coherent sources of sound. 

13. Determine the ballistic constant of a ballistic galvanometer/spot galvanometer. 

14. Determine the charge senstivity of a ballistic galvanometer/spot galvanometer. 

15. Determine the high resistance by leakage method using ballistic galvanometer  

16. Determine the ratio of capacitance by using a  De Sauty bridge 

17. Determine the inductance of a coil by Anderson bridge 
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18. Determine the normal modes in coupled oscillator system 

19. Study of Energy transfer in coupled oscillator system 

20. Determine Planck's constant "h" by photo cell. 

21. Determine the band gap of PN junction diode 

Section 'B' 

1. Determination of principal points of a combination of lenses. 

2. Use of diffraction grating, find wavelength of main spectral lines of Hg source and its 

resolving power. 

3. Determine resolving power limit of resolution of a telescope and study of various eye 

pieces, (any two). 

4. Determine Angular dispersion of Prism 

5. Polarization of light by reflection, verify Brewster 's law & law of Malus. 

6. Study of optical rotation of plane of polarization of sugar//specific rotation of canesugar, 

using polarimeter. 

7. Study of interference of light with Bi-prism and determine ''. 

8. Use of Michelson's interferometer and determine d, ''  for sodium light. 

9. Use of P.P. Etalon to determine of ',' for sodium light. 

10. Study of laser as a monochromatic source with reference to interference. 

11. Study of laser as a monochromatic source with reference to diffraction. 

12. Determine the wavelength of sodium light by Newton's rings 

13. Determine Peak and R.M.S value of voltage in a RC circuit with AC source 

14. Characteristics of a transistor.(CB, CE) 

 

HkkSfrd 'kkL=& 2020 

rhu iz'u i= lS+)kfUrd U;wure mrhZ.kkad 48     le;  vf/kdre vad 135 

¼1½  izFke iz'u i= % lkaf[;dh HkkSfrd ,oa m"rkxfrdh        3 ?kaVs      45 

¼2½  f}rh; iz'u i= % v.kqxfr fl)kUr] rjaxs ,oa /ofudh    3 ?kaVs         45 

¼3½  r`rh; iz'u i= % izdkf'kdh              3 ?kaVs         45 

     izk;ksfxd ijh{kk %            5 ?akVs     65 

        dqy  200 

uksV %& izk;ksfxd ijh{kk esa] 5 ?kaVs ds fy, nks iz;ksx gksaxs] ftudk vad fooj.k fuEu izdkj ls gS%& 
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 nks iz;ksx ¼[k.M v ,ao c esa ls ,d&,d½  40 

 ekSf[kd                                  15 

 izk;ksfxd d{kk fjdkMZ      10 

       dqy 65 

f'k{k.k dk;ZHkkj % 

 izR;sd iz'u i= ds fy, lIrkg 2 ?kaVs ¼3 dkyka'k½ lS)kfUrd f'k{k.kA izk;ksfxd dk;Z gsrq 4 

?kVs ¼6 dkyka'k izfr lIrkg gksaxsA bl izdkj 30 f'k{k.k lIrkg esa izfr iz'u i= 60 ?kaVks rFkk 120 

?kaVks dk izk;ksfxd ,ao ysc V~;wVksfj;y dk dk;ZHkkj izfr l= gksxkA iz;ksfxd dk;Z gsrq izR;sd oxZ 

¼cSp½ esa 20 Nk=@Nk+=k ls vf/kd u gksa A 

HkkSfrd foKku  

izFke iz'u i= % lkaf[;dh HkkSfrd ,oa m"rkxfrdh 

le; % 3 ?kaVs         iw.kk±d 45 

uksV % iz'u i= ds dqy rhu [k.M gksaxsA [k.M ^v* (15 vad) esa  izR;sd bdkbZ ls 2 iz'u] 

dqy 10 iz'u gksaxsA izR;sd iz'u 1.5 vadks dk gksxkA lHkh iz'uksa ds mÙkj nsuk vfuok;Z gSA izR;sd 

mÙkj dh vf/kdre 'kCn lhek 50 'kCnks dh gksxh A [k.M ^c* (15 vad) esa dqy 5 iz'u gksaxsa (izR;sd 

bdkbZ es ls 2 iz'u, vkarfjd fodYi lfgr)A izR;sd iz'u 3 vadks dk gksxkA ijh{kkFkhZ ds fy, lHkh 

5 iz'uksa ds mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh vf/kdre 'kCn lhek 200 'kCnks dh gksxh A [k.M 

^l* (15 vad) esa izR;sd bdkbZ ls 1 o dqy 5 iz'u gksaxasA izR;sd iz'u 5 vadks dk gksxkA ijh{kkFkhZ 

dks fdUgh rhu iz'uksa ds mÙkj nsus gksaxsA izR;sd mÙkj dh vf/kdre 'kCn lhek 500 'kCnks dh gksxh A 

iz'u i= esa U;wure 30 izfr'kr vkafdd iz'uksa dk Hkkj j[kk x;k gsA MKSA i)fr ds ek=dksa dk 

iz;ksx djuk gSA  

bdkbZ 1 

lkaf[;dh HkkSfrdh  

m"ekxfrdh dk lkaf[;dh vk/kkj % E;w vkdk'k fu:iu] E;q vkdk'k mtkZ ifêdkvksa ,o LoSfPNd 

vkdkj dh dyk dksf'kdkvksa esa foHkktu]  dyk vkdk'k] lq{e ,ao LFkqy voLFkk] izkf;drk ,ao 

m"ekxfrd izkf;drk] leku iwoZ izkf;drk dk fl)kUr ¼Principle of equal and priori probability½ 

izkf;drk forj.k ,ao d.kksa dh la[;k o`f) g¨us ij bldk ladh.kZu] ek/; xq.kksa ds fy, O;atd] 

cU/rk ¼constrainty½] cks/kxE; ,ao vcks/kxE; voLFkk,a] nh xbZ dqy mtkZ ds d.kksa dk ,d fofoDr 
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mtkZ voLFkkvksa ds leqPp; ds fy, forj.k] ,dyijek.kfod vkn'kZ xSl] nkch; lEcU/k] Bksl dh 

fof'k"V m"ek ,oa fof'k"V {kerkA 

bdkbZ 2 

lkoZf=d fu;e % rkih; lEidZ esa vkus ls iwoZ nks rU=ksa dh lkE;koLFkk] LFkwy & HkkSfrdh ls mldk 

lEcU/k] ,UVªksih ,ao cksYV~teku ,UVªksih lEcU/k m"ekxfrdh fd f}rh; fu;e dk lkaf[;dh :i] 

cksYVteku dSukfudy forj.k dk fu;e ,ao mlds vuqiz;ksx] mtkZ dk lefoHkktu dk fu;e O;kid 

:iA 

DokUVe lkaf[;dh esa laØe.k % h ,d izkd̀frd fu;rkad ,ao blds izHkko] ,d foeh; ckWDl ,ao ,d 

foeh; vkorhZ nksfy=] d.kksa dh vfoHksn;rk izfrcU/k ,ao blds ifj.kke] eSDloSy cksYVt eSu] cksl 

vkbUlVhu ,ao QehZ fMjkd fl)kUr dh 'krsaZ o rqyukA 

bdkbZ 3 

m"ekxfrdh  

m"ekxfrdh ds fu;e% 'kqU;kadh fu;e] fofHkUu lwpd vjs[k] fudk; }kjk ,oa fudk; ij fd;k x;k 

dk;Z] m"ekxfrdh dk izFke fu;e] vkUrfjd mtkZ ,d voLFkk Qyu ds :i esa rFkk vU; vuqiz;ksx] 

mRdze.kh; ,o vuqRØe.kh; ifjorZu] dkuksa pØ ,ao bldh n{krk] dkuksZ izes; ,ao m"ekxfrdh dk 

f}rh; fu;e] f}rh; fu;e ds fofHkUu :i] vkUrfjd ngu batuksa esa iz;qDr gksus okys O;ogkfjd 

pØ] ,UVªksih] ,UVªksih of̀) dk fl)kUr rki dk m"ekxfrdh iSekuk] bldh vkn'kZ xSl iSekus ls 

lerqY;rk] m"ekxfrdh dk r`rh; fu;eA        

bdkbZ 4 

m"ekxfrdh lEcU/k % m"ekxfrdh; pj o`gr ,ao y/kq ¼extensive and intensive½] eSDlosy ds lkekU; 

lEcU/k] lkekU; rU= ds fy, twy Fkkelu 'khryu ,ao :}ks"e 'khryu esa budk vuqiz;ksx] okUMj 

okYl xSl] Dykfl;l DySijksu m"eh; lehdj.k] m"ek xfrdh; foHko ,ao m"ek xfrdh; rU= dh 

lkE;koLFkk Å"ekxfrd pjks ls budk lEcU/k] :)ks"e fopqEcdu ls 'khryu rFkk vfry?kq rki dk 

mRiknu ,ao ekiu A 

bdkbZ 5 

d`f".kdk fofdj.k % 'kq) rki ij fofdj.k dh fuHkZjrk] LVhQucksYVteku~ fu;e] fofdj.k nkc] 

d`f".kdk fofdj.k dk LisDVªeh forj.k] ohu dk foLFkkiu fu;e] jSys&thu fu;e] ijkcSaxuh 

vfu;ferrk ¼catastrophe½ Iykad ds DokUVe vfHkxg̀hr] Iykad fu;e rFkk bldh iz;ksx ls iw.kZ  

laxrrk U;wu rki ij xslksa o Bkslksa  dh fof'k"V m"ek ds O;ogkj dh O;k[;kA 

f}rh; iz'u i= & v.kqxfr fl)kUr] rjaxs ,ao /ofudh 
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le; % 3 ?kaVs         iw.kk±d 45 

uksV % iz'u i= ds dqy rhu [k.M gksaxsA [k.M ^v* (15 vad) esa  izR;sd bdkbZ ls 2 iz'u] dqy 10 

iz'u gksaxsA izR;sd iz'u 1.5 vadks dk gksxkA lHkh iz'uksa ds mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh 

vf/kdre 'kCn lhek 50 'kCnks dh gksxh A [k.M ^c* (15 vad) esa dqy 5 iz'u gksaxsa (izR;sd bdkbZ es 

ls 2 iz'u, vkarfjd fodYi lfgr)A izR;sd iz'u 3 vadks dk gksxkA ijh{kkFkhZ ds fy, lHkh 5 iz'uksa 

ds mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh vf/kdre 'kCn lhek 200 'kCnks dh gksxh A [k.M ^l* (15 

vad) esa izR;sd bdkbZ ls 1 o dqy 5 iz'u gksaxasA izR;sd iz'u 5 vadks dk gksxkA ijh{kkFkhZ dks fdUgh 

rhu iz'uksa ds mÙkj nsus gksaxsA izR;sd mÙkj dh vf/kdre 'kCn lhek 500 'kCnks dh gksxh A iz'u i= 

esa U;wure 30 izfr'kr vkafdd iz'uksa dk Hkkj j[kk x;k gsA MKSA i)fr ds ek=dksa dk iz;ksx djuk 

gSA  

bdkbZ 1 

nzO; dk v.kqxfr fl)kUr  

vkn'kZ xSl% xfrd izk:i] ckW;y ds fu;e dk fuxZeu] rki dh foospuk v.kqvksa dh oxZek/; ewy 

pky d vkdyu] czkmfu;u xfr] vkoksxsnzks la[;k dk vkdyu] mtkZ dk lefoHkktu fu;e] ,d 

ijek.kfod xSl dh fof'k"V m"ek] f} ,ao fozijek.kfod xSlks rd foLrkj] U;wu rkiksa ij O;ogkj] 

vkn'kZ xSl dk :)ks"e izlkj] ok;qeaMyh; HkkSfrdh esa vuqiz;ksxA 

xSlksa esa vfHkxeu ifj?kVuk,sa %& vk.kfod VDdjsa] ek/; eqDr iFk ,oa la/kV dkV {ks=A ek/; eqDr 

iFk ,ao vk.kfod O;kl dk vkdyu A nzO;eku] laosx ,ao mtkZ dk vfHkxeu ,ao nkc ,oe~ rki ij 

fuHkZjrkA  

bdkbZ 2 

okLrfod xSl % okUMj okYl xSl] voLFkk lehdj.k] okUMj okYl cyks dh izd`fr izk;ksfxd pv oØks 

ls rqyuk] dkafrd fu;rkad xSl ,ao ok"i] vkn'kZ xSl o okUMj okYl xSl dk twy fu;rkd] tqy 

VkWelu 'khryu dk vkdyuA 

xSlksa dk nzo.k % ckW;y rki ,oa izfrykaseu rki] iqufuZos'kh 'khryu ,ao mRjksrj (cascade) 'khryu dk 

fl)kUr] gkbMªkstu ,oa ghfy;e dk nzo.k] iz'khru pØ n{krk dk vFkZA 

bdkbZ 3 

vkn'kZ xSl ds fy, vk.fod pky vkSj osx dk eSSSDlosfy;u forj.k %& xfr ,oa osxksa dk 

forj.k izk;ksafxd lR;iku] ek/; oxZ ek/; ewy ,oa vf/kdre lEHkkO; pkyksa@osxksa dh x.kuk] 

LisDVªeh js[kkvksa dh pkSM+kbZ esa MkIyj foLrkjA 

vuqiz;qDr /ofudh % lHkkd{kksa dh /ofudh] iquZHkj.k ¼Reverberation½ dky] lfcus ¼Sabine dk lw=½ 
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bdkbZ 4 

rjaxsa 

ek/;e esa rjaxs % ,d le:i Mksjh ij vuqizLFk rjaxksa dh pky] ,d rjy esa vuqnS/;Z rjaaxksa dh pky] 

rjaxksa esa mtkZ lapj.k ,o mtkZ /kuRo] izk:fod ekiu ¼typical measurements½ nzo lrg ij rjaxs ,oa 

mfeZdk,] lewg ,ao dyk osx] mudk ekiuA 

rjaxksa dk v/;kjkasi.k % jSf[kd le?kkr lehdj.k ,ao v/;kjksi.k dk fl)kUr] vjs[kh; v/;kjksi.k ,ao 

ifj.kke A 

vizxkeh rjaxs % c) fudk;ksa dh izlkekU; fo/kkvks ds :o esa vizxkeh rjsaxs] mnkgj.k %& laukfn;ksa ,ao 

/ofu dh xq.oRrk] dyknfu ¼Chladni's½ds fp= ,ao Mªe ds dEiu] ijkJO; rjaxksa dk mRiknu ,oa 

lalwpu rFkk vuqiz;ksxA 

bdkbZ 5 

/ofudh 

'kksj ,ao laxhr % ekuo d.kZ ,oa bldh xzkàrk] ekuoh; Jo.k dh lhek,a rhozrk ,o izcyrk] csy ,ao 

Mslhcsy] laxhrh; iSekuk ¼Temperament½ rFkk ok| ;a= lhrkj] gkjeskfu;e] ok;skfyu] rcyk] cklqjhA 

/ofu dk ijkoZru] viorZu ,ao foorZu % ek/;e dh /ofud izfrck/kk] ifjlhek ij izfr'kr ijkorZu 

,ao vioZru] vko`fr o osx dk ekiu] Vªka;M~;wlj ds fy, izfrck/kk lqesyu /ofu dk foorZu] lksukj 

rU= dk fl)kUr] /ofu dk ijklA 

 

rr̀h; iz'u i= % izdkf'kdh 

le; % 3 ?kaVs         iw.kk±d 45 

uksV % iz'u i= ds dqy rhu [k.M gksaxsA [k.M ^v* (15 vad) esa  izR;sd bdkbZ ls 2 iz'u] dqy 10 

iz'u gksaxsA izR;sd iz'u 1.5 vadks dk gksxkA lHkh iz'uksa ds mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh 

vf/kdre 'kCn lhek 50 'kCnks dh gksxh A [k.M ^c* (15 vad) esa dqy 5 iz'u gksaxsa (izR;sd bdkbZ es 

ls 2 iz'u, vkarfjd fodYi lfgr)A izR;sd iz'u 3 vadks dk gksxkA ijh{kkFkhZ ds fy, lHkh 5 iz'uksa 

ds mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh vf/kdre 'kCn lhek 200 'kCnks dh gksxh A [k.M ^l* (15 

vad) esa izR;sd bdkbZ ls 1 o dqy 5 iz'u gksaxasA izR;sd iz'u 5 vadks dk gksxkA ijh{kkFkhZ dks fdUgh 

rhu iz'uksa ds mÙkj nsus gksaxsA izR;sd mÙkj dh vf/kdre 'kCn lhek 500 'kCnks dh gksxh A iz'u i= 

esa U;wure 30 izfr'kr vkafdd iz'uksa dk Hkkj j[kk x;k gsA MKSA i)fr ds ek=dksa dk iz;ksx djuk 

gSA  
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bdkbZ 1 

T;kfefr; izdkf'kdh 

QjesV dk fl)kUr % iFk vkf/kD; dk fl)kUr] ijkorZu rFkk viorZu esa vuqiz;ksxA  

izfrfcEc fuekZ.k dk lkekU; fl)kUr  % izdk'kh; rU= ds iz/kku fcUnq lkekU; lEcU/k] eksVs ysUlksa dk 

laa;ksstu] vko/kZu ds fy, ykjsat lehdj.k] nwjn'khZ; la;kstu] VsyhQksVks ySUlA 

bdkbZ 2 

izfrfcEcksa esa foiFku % o.kZ foiFku] laifdZr ,ao i`Fkd fLFkfr;ksa esa yslksa dk vo.kZd foiFku] ,d 

o.khZ; foiFku ,ao  mldk fujkdj.k] vfoiFkh fcUnq rSy fueTtu vfHkn`';d] uopUnzd ysUlA  

izdk'kh; ;U= % vkiru ,ao fuxZe usf=dk,a ¼Entrance and Exit Pupils½ cgqxqf.kr usf=dk ysUl dh 

vko';drk lk/kkj.k izdkj dh usf=dk,a  jsElMu rFkk gkbxsu ¼Ramsden & Huygen’s a ½ usf=dk, A 

bdkbZ 3 

HkkSfrd izdf'kdh 

izdk'k dk O;frdj.k % v/;kjksi.k dk fl)kUr] f}fLyV O;frdj.k] L=ksrksa dh duk lEc)rk dh 

vko';drk] izdk'kh; iFk dk eanu] fQªUtksa dk vuqizLFk foLFkkiu] jSysdk viorZuekih ,ao vU; 

vuqiz;ksx] LFkkuh; fÝUtsa U;wVu fjax Newton’s Ring] iryh fQYe esa  O;frdj.k] ekbdylu 

O;frdj.kekih rFkk rjax nS/;Z] rjaxnS/;ksa esa vUrj o LisDVªeh js[kkvksa dh pkSMkbZ ds ifj'kq) ekiu esa 

bldk mi;ksxA Qsch & isjks O;frdj.kekih ,ao bZVkyksuA 

bdkbZ 4 

+Ýsusy foorZu % Ýsusy ds v)kZorhZ dfVcU/k] ifVd̀k,a] lh/kh/kkj ¼straight edge) _tqjs[kh; lapj.k 

ÝkWugkWQj fooZru % fLyV ls foorZu] v/kZvkorZ dfVcU/k] dyk vkjs[k ,ao lekdyu fof/k;k¡] rhozrk 

forj.k] or̀kdkj vojks/k ,oa or̀kdkj pdrh ls foorZu] izfrfcEcksa dk foHksnu] jSy dh foHksnu 

dlkSVh] nwjn'khZ ,ao lq{en'khZ dh foHksnu {kerk] dyk ladqpu lq{en'khZrk dk fooj.k ¼outline of 

pahse contrast microscopy½  

foforZu xzsfVx % N lekUrj fLyV ls foorZu] rhozrk forj.k] lery foorZu xszfVx] ijkorZu xzsfVx 

rFkk ¼Blazed½ xzsfVx] vory xzsfVx ,ao fofHkUu LFkkiu O;oLFkk] xszfVx dh foHksnu {kerk rFkk fizTe 

dh foHksnu {kerk rFkk QSczh & isjks bVkykWu dh foHksnu {kerk ls rqyuk A 

bdkbZ 5 

yslj 

yslj fudk; % LisDVªeh js[kk dh 'kq)rk] dyk lEc)rk] nwjh ,ao le; leca/krk] L=ksr dh  
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LFkkfud lEc)rk] vkbZUlVkVu ds , vkSj ch xq.kkad] Lor% ,ao izsfjr mRltZu yslj izfØ;k ds fy, 

'krsZ] tula[;k izfryksHkuA :ch o ghfy;e fu;ksu ysatj  Ruby and He-Ne laser.  

Holography & vjSf[kd izdkf'kdh: gksyksxzke cukoV o iquZmRiknu xf.krh; foospuk] LoQksDlu dk 

fl)kar] izdk’kh; rUrq dk fl)kar o izdkj  Hologram, construction and reproduction mathematical 

analysis, principle of self focusing,  principle of fiber optics and types of optical fiber. 

ikB~; ,ao lanHkZ iqLrdsa : 

1. "Physical optics" 

2. "Optics and Atomic Physics" 

3. "Mannchestyer Physics Series, Optics" & ,Q fLeFk o ts- ,p- FkkWelu (English Language Book 

Society and John Wiley, 1977½ 

4. "Optics" ckse ,ao oksYQ 

5. "Optics" - ds-Mh- eksYVso ¼vkWDlQksMZ fo'ofo|ky; izsl½ 

6. "Fundamental of Optics"& tsufdUl ,ao okbV ¼eSDxzk & fgYl½ 

7. "Optics" - Seatrs 

8. "Laser and Non-liner optics" - B.B. land ¼foys-bZluZ 1985½  

9. "Optics" fLeFk mao FkkWelu ¼tkWu foys ,.M lUl½ 

10. "Waves and Oscillations" – cdZys HkkSfrd ikB~;Øe Hkkx III 

11. "Vibrations and waves" – I.G. Main  Cambridge University Press)      

12. "The Physics of Vibrations and Waves" - H.J. Pain eSdfeyu 1975 

13. "Introduction to static\stical Mechanies" - B.B. Land eSdfeyu 1981 

14. "Statisitcal Physics" - F. Reif ¼eSDxzk&fgYl 1988½ 

15. "Statistical Physics" - K. Haung (Wiley-Eaxternh 1988)  

 

izk;ksfxd & HkkSfrd ikB~;Øe 

le;% 5 ?kaVs               U;wUre mrhZ.kkad % 24   iq.kkZda % 65 

uksV % d{kk esa ikB~;Øe gasrw iwjs l= esa dq 16 iz;ksx djus gksaxs] ftuesa izR;sd [k.M ds 8 iz;ksx gksaA 

mDr ijh{kkFkhZ dks izR;sd [k.M ls ,d iz;ksx ysrs gq, dqy nks iz;ksx djus gksxkA  

[k.M % v 

1- xSl ds :)ks"e izlkj dk v/;;u djuk vFkok DysesUV o Mslksjse fof/k ls m"ekxfed fu;rkad  

= Cp/Cv  dk eku Kkr djukA 

2- ;kaf=d mtkZ dk m"eh; mtkZ esa :ikUrj.k dk v/;;u djuk  
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3- oLrq ds dqy mRlftZr fofdj.k dk mlds rki ds lkFk v/;;u djuk A 

4- izfrjks/k rkiekih fof/k dk vuqiz;ksx% IysfVue izfrjks/k rkiekih dh lgk;rk ls ekse dk xyukad 

Kkr djukA 

5 izfrjks/k rkiekih fof/k dk vuqiz;ksx% IysfVue izfrjks/k rkiekih dh lgk;rk ls rki izfrjks/k xq.kkad 

Kkr djukA 

6- rkih; fo-ok-c- dk vuqiz;ksx % rki;qXe ds rkih; fo-ok-c- rFkk rki ds chp oØ [khapuk rFkk 

mnklhu rki ,oa vKkr rki Kkr djukA 

7- U;wu pkyd ls m"ek lapkyu % U;wu pkyd inkFkZ dh m"ek pkydrk yh dh fof/k ls Kkr 

djukA 

8- jaxhu MkVl (Dice) dk mi;ksx djrs gq, nks lEHko fudk; ds fy, izf;drk forj.k dk 

izk;ksfxd v/;;u djukA 

9- C.R.O.] ekbØksQksu] Lihdj ds mi;ksx ls vizxkeh rjaxks dk mi;ksx djrs gq, /ofu rjaxksa dk osx 

Kkr djukA 

10- ejksMh rjax midj.k dk mi;ksx dj rjax lapj.k ds osx dk ykbu izkpkyksa ij fuHkZjrk dk 

v/;;u djukA 

11- ejksMh rjax midj.k dk mi;ksx dj ijkoZru xq.kkad dk vUroLFkk Hkkj ds lkFk ifjorZu dk 

v/;;u djukA 

12- /ofu ds nks dyk lEc) L=ksrksa ls O;frdj.k dk v/;;u djukA 

13 ç{ksi /kkjkekih dk ç{ksi fu;rkad Kkr djuk   

14 ç{ksi /kkjkekih dh vkos'k lqXkzkfgrk Kkr djuk  

15 ç{ksi /kkjkekih ls {kj.k fof/k ls mPp çfrj¨/k Kkr djuk 

16 MhlkWVh lsrq De Sauty bridge ls /kkfjrk ds vuqikr Kkr djuk 

17 ,.Mjlu lsrq Anderson bridge ls dq.Myh dh izsjdRo Kkr djuk 

18 ;qfXer n¨yd ds lkekU; fo/kk dk v/;;u djukA 

19 ;qfXer n¨yd ds ÅtkZ gLrkarj.k dk v/;;u djukA  

20 Q¨V¨ lsy dh lgk;rk ls Iykad fu;rkad Kkr djuk 

21 P-N laf/k Mk;ksM dk cS.M varjky Kkr djuk 

 [k.M % c 
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1- ysUlks ds ;qXeu ds eq[; fcUnq Kkr djukA 

2- foorZu xzsfVax dk mi;ksx djrs gq, Hg izdk'k L=ksr dh eq[; o.kZ Øe dh rjaxnS/;Z rFkk xzsfVax 

dh foHksnu {kerk Kkr djuk A 

3- nwjn'khZ dh foHksnu {kerk Kkr djuk rFkk fofHkUu usf=dkvksa dk v/;;u djukA ¼dksbZ nks½ 

4- izdk'k ds ijkorZu }kjk /kqzo.k] cqLV~j fu;e ,ao eSyl ds fu;e dks fl) djukA 

5- /kzqo.kekih dh lgk;rk ls 'kDdj ds /kzqo.k dks.k ds izdkf'k; ?kq.kZu dk v/;;u djukA 

6 f}fizTe dh lgk;rk ls izdk'k ds O;frdj.k dk v/;;u djuk rFkk izdk'k dh rjaxnS?;Z Kkr 

djukA 

7 ekbdYlu O;frdj.kekih dh lgk;rk ls ,d o.khZ; izdk'k L=ksr dh rjaxnS/;Z Kkr djuk ,ao 

lksfM;e izdk'k dh D1 o D2 js[kkvksa dk rjaxnS/;Z esa vUrj Kkr djukA  

8- Qsczh & isjks bVkykWu dh lgk;rk ls lkfM;e izdk'k dh rjaxnS/;Z Kkr djukA 

9- O;frdj.k ds lanHkZ esa yslj ,d o.khZ; izdk'k L=ksr dk v/;;u djukA 

10- foorZu ds lanHkZ esa yslj ,do.khZ; izdk'k L=ksr dk v/;;u djukA 

11 U;wVu fjax ls lkfM;e izdk'k dh rjaxnS/;Z Kkr djukA 

12 fizTe dh o.kZ fo{ksi.k {kerk Kkr djukA 

13 VªkaftLVj ds vfHkyk{kf.kd (CB, CE) 

14  AC L=¨r ds lkFk RC ifjiFk dh o¨YVrk ds f'k[kj o R.M.S. eku Kkr djukA 

 

CHEMISTRY 

 

Scheme 

Three papers  Min. Pass Marks:  48  Max. Marks: 135 

Paper I   3 Hours Duration   45 Marks 

Paper II   3 Hours Duration   45 Marks 

Paper III   3 Hours Duration   45 Marks 
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Practical :    5 Hrs. Duration, Min. Pass Marks : 24, Max. Marks 65 

 

PAPER-I –INORGANIC CHEMISTRY 

Time: 3 Hours                                                               Max. Marks: 45                                                   

60 Hours (2 Hours/ week) 

Unit-I 

Chemistry of Elements of First Transition Series:  

(a) Characteristic properties of d-block elements. 

 Properties of the elements of first transition series, their binary compounds and 

complexes , illustrating the relative stabilities of oxidation states, coordination number and 

geometry. 

(b) Chemistry of elements belonging to II and III transition series comparative study of 

post lanthanide transition metals with the members of 4d series with special emphasis on 

ionic radii, oxidation states, magnetic & spectral properties. Stereochemistry of their 

compounds. 

 

Unit-ll 

(a) Oxidation and reduction :  

Use of redox potential data-Analysis of redox cycle. Redox stability in water. Frost, Latimer 

and Pourbaix diagram . Principles involving in the extraction of elements. 

(b) Chromatography – Definition, classification, Rf-value , law of differential migration 

eluant and elution, Paper, TLC, Chromatographies and their applications. 
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Unit-III 

Coordination Compounds: 

Werner's coordination 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. 

Unit-IV 

(a)  Chemistry of Lanthanide Elements : 

Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex 

formation, occurrence and isolation of lanthanide compounds. 

(b)  Chemistry of Actinides : 

General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from 

U, similarities between the later actinides and 

the later lanthanides. 

Unit-V 

(a) Error,  Statistical data analysis and presentations :  Types of errors, Making and 

Recording Measurements. SI Units and their use. Scientific method and design of 

experiments. Choosing and using statistical tests. Chemometrics. Analysis of variance 

(ANOVA), Correlation and regression, Curve fitting, fitting of linear equations, simple linear 

cases, weighted linear case, analysis of residuals, General polynomial fitting, linearizing 

transformations, exponential function fit, r and its abuse. Basic aspects of 

multiple linear regression analysis. 
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(b) Laboratory guidelines Awareness about material safety data sheet (MSDS), storage, 

transportation, usages; handling of special chemicals / reagents, such as perchloric acids, 

formaldehyde, mercury, corrosives, flammables, toxins / poisons, peroxides, labeling of 

chemicals, Chemical waste. Safety equipments, such as ventilation, fume-hood, fire 

extinguishers, eye washes, safety showers, first aid kit.  Emergency response in case of fire, 

injury, spills, incident reports, evacuation. 

 

 

 

PAPER II: ORGANIC CHEMISTRY 

Time : 3 Hours                                                         Max. Marks : 45 

60 Hours (2 Hours/ week) 

 

Unit-I 

Electromagnetic Spectrum : Absorption Spectra 

Ultraviolet (UV) absoption spectroscopy-absoption laws (Beer-Lambert law), molar 

absoptivity, presentation and analysis of UV spectra, types of electronic transitions, effect of 

conjugation. Concept of chromophore and auxochrome. Bathchromic, hypsochromic, 

hyperchromic and hypochromic shifts. UV spectra of conjugated enes and enones. Infrared 

(IR) absoptions pectroscopy, molecular vibrations, Hooke's law, selection rules, intensity and 

position of IR bands, measurements of IR spectrum, fingerprint region, characteristic 

absorption of various functional groups and interpretation of IR spectra of simple organic 

compounds. 

Help
stu

de
ntp

oin
t.c

om



149 
 

 
 

Unit-II  

(a) Alcohols 

Classification and nomenclature.-Monohydric alcohols-nomenclature, methods of formation 

by reduction of aldehydes, ketones, carboxylic acids and esters. Hydrogen bonding. Acidic 

nature. Reactions of alcohols. 

Dihydric alcohols-nomenciature, methods of formation, chemical reactions of vicinal glycols, 

oxidative cleavage [Pb(OAc)4 and HIO4] and pinacol-pinacolone rearrangement. 

Trihyd ric alcohols-nomenclature and methods of formation, chemical reactions of glycerol.  

(b) Phenols: 

Nomenclature, structure and bonding. Preparation of phenols, physical properties and acidic 

character. Comparative acidic strengths of alcohols and phenols, resonance stabilization of 

phenoxide ion. Reactions of phenols-electrophilic aromatic substituion, acylation and 

carboxylation. Mechanisms of Fries rearrangement, Claisen rearrangement, Gatterman 

synthesis; Hauben-Hooesch reaction, Lederer-Manasse reaction and Reimeer-Tiemann 

reaction. 

Unit-IlI 

(a) Ethers and Epoxides 

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

Chemical reactions-cleavage and autoxidation, Ziesels 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. 

(b) Aldehydes and Ketones 
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Nomenclature and structure of carbonyl group. Synthesis of aldehydes and ketones with 

particular reference to the synthesis of aldehydes from acid chlorides, synthesis of aldehydes 

and ketones using 1, 3-dithianes, synthesis of ketones from nitriles and from carboxylic acid. 

Physical properties. 

Mechanism of nucleophilic addition 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 acetate as protecting group. oxidation of aldehydes, 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 

(a) Carboxylic Acid  : 

Nomenclature, structure and bonding, physical properties, acidity Carboxylic acids, effect of 

substituftnts 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. 

 

(b) Carboxylic Acid derivatives 
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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 substition. 

Preparation of carboxylic acid derivatives, chemical reactions. Mechanisms of esterfication 

and Hydrolysis,(acidic and basic). 

 

Unit-V 

Organic Compounds of Nitrogen 

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. 

Halonitroarenes : Reactivity; Structure  and nomenclature of amines, physical properties. 

Stereochemistry of amines. Separation of a mixture of primary, secondary and teritary 

amines. Structural features affecting basicity, of amines. Amines salts as phase-transfer 

catalysts. Preparation of alkyl and aryl amines (reduction of nitro compounds, nitriles), 

reductive amination of aldehydic and ketonic compounds. Gabriel-phtnalimide reaction, 

Hofmann bromamide reaction. 

Reaction of amines, electrophilic aromatic substitution in aryl amines, reaction of amines 

with nitrous acid. Synthesis, transformation of aryl diazonium salts, azo coupling. 

 

PAPER-III: PHYSICAL CHEMISTRY 

Time: 3 Hours                                                          Max. Marks : 45 

60 Hours (2 Hours/ week) 
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Unit-I 

Thermodynamics-I : Definition of thermodynamics terms : system, surroundings 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 and 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, dU & dH for the 

expansion of ideal gases under isothermal and adiabatic conditions for reversible process. 

Thermochemistry: Standard state, standard enthaply of formation-Hess's'Law of heat 

summation and its applications. Heat of reaction at constant pressure and at constant volume. 

Enthalpy of neutrilization. Bond dissociation energy and its calculation from thermo-

chemical data, temperature dependence of enthalpy, Kirchhoffs equation. 

Unit-II 

 Photochemistry 

Interaction of radiation with matter, difference between thermal and photochemical 

processes, laws of photochemistry: Grothus- Drapper law, Stark-Einstein law, Jablonski 

diagram depicting various processes occurring in the excited state, qualitative description of 

fluroscence, phorescence, non-radiative processes (internal conversion, inter system 

crossing), quantum yield, photosestitized reactions-energy transfer processes (simple 

examples) 

 

Unit-III 

(a)  Chemical Equilibrium : 
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Equilibrium constant and free energy. Thermodynamic derivation of law of mass action, Le 

Chatelier's principle. 

Reaction isotherm and reaction isochore-Clapeyron equation and Clausisus-Clapeyron 

equation, applications. 

(b)  Phase Equilibrium: 

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 systems. 

Phase equilibria 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-liquid mixtures-Ideal liquid mixtures, Raoult's and Henrys law. Non-ideal system-

azeotropes-HCl-H20 and ethanol-water systms. 

Partially miscible liquids-Phenol-water, trimethylamine, nicotine-water systems. Lower and 

upper consulate temperature. Effect of impurity on consulate temperature 

Immiscible liquids, steam distillation. 

Nernst distribution law-thermodynamic derivation, applications.  

 

 

Unit - IV 

Electrochemistry-l 
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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 Kohlrahusch law, Arrehenius theory of electrolyte dissociation and its 

limitations, weak and strong electrolytes, Ostwald's dilution law its uses and limitations. 

Debye-Huckel-Onsagar's equation for strong electrolytes (elementary treatment only). 

Transport number- Definition and determination by Httorf 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 

Types of reversible electrodes-gas-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 over voltage. 
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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 pKa determination of pH using hydrogen, quinhydrone and glass 

electrodes, by potentiometric methods. 

Buffers-mechanisrn of buffer action, Henderson-Hazel equation. Hydrolysis of salts. 

Corrosion-Types, theories and methods of combating it. 

 

 

PRACTICALS 

INORGANIC CHEMISTRY               

1.Calibration  & Preparation of solutions     

Calibration of fractional weights, pipettes and burettes. Preparation of standard solutions. 

Dilution 0.1 M to 0.001 M solutions. ' 

2.Analysis                                                        

For examination, alternatively, one exercise either from (I) or (II) be given 

(I) Volumetric Analysis  

 (i)   Determination of acetic acid in commercial vinegar using NaOH. 

(ii) Determination of alkali content-antacid tablet using HCI. 

(iii) Estimation of calcium content in chalk as calcium oxalate by 

permanganatometry. 
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(iv) Estimation, of hardness of water by EDTA. (v) Estimation of ferrous and ferric by 

dichromate method, (vi) Estimation of copper using thiosulphate. 

 (II) Gravimetric Analysis 

(i)   Analysis of Cu as CuSCN.  

(ii) Analysis of Ba as BaSO4 

 

ORGANIC CHEMISTRY      

1.Chromatography:Determination of Rf values and identification of     

organic compounds.      

 (i)   Preparation and separation of 2, 4-dinitrophenylhydrozone of 

acetone, 2-butanone, hexan-2- and 3-one using toluene and light 

petroleum (40 :60). (Thin layer chromatography)  

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

(Thin layer chromatography)   

 (iii)  Separation of a mixture of phenylalanine and glycine. Alanine  and 

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

(Paper chromatography : Ascending and Circular),  

 (iv)  Separation of a mixture of D, L-alanine, glycine and L-Leucine  using  n-

butanol: acetic acid : water (4:1:5), spray reagent-ninhydrin. 

(Paper chromatography : Ascending and Circular).  
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 (v)  Separation of monosachharides-a mixture of D-galactose and D-frutose using 

n-butanol: acetone: water (4:5:1) spray reagent-aniline 

hydrogen phthalate. (Paper chromatography: Ascending and 

Circular). 

2.Qualitative Analysis:      

 Analysis of given organic mixture containing two solid components  

 Using water ,NaHCO3 or NaOH for separation and preparation of  suitable 

derivatives. 

PHYSICAL CHEMISTRY      

1 -   Determination of the transition temperature of the given substance by 

thermometric/dialometric method (e.g. MnCl2.2H2O/SrBr22H2O.) 

2.    To study the effect of a solute (e.g. NaCI, suecinic acid) on the critical solution 

temperature of two partially miscible liquids (e.g. phenol-water system) and to 

determine the concentration of that solute in the given phenol water system. 

3.    To construct the phase diagram of two component (e.g. diphenylamine-benzophenone) 

system by cooling curve method. 

4.    To determine the solubility of benzoic acid at different temperatures and to determine ∆H 

of the dissolution process. 

5..  To determine the enthalpy of neutralisation of weak acid/weak base versus strong 

base/strong acid and determine the enthalpy of ionisation of the weak acid/weak base.  

6.   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. 
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Note : Similar exercise may be set in question paper as per availability 

PRACTICAL-SCHEME OF EXAMINATION PRACTICAL 

Max. Marks: 65                                                     Min. Marks:- 24              

Time: 5 hours 

 INORGANIC CHEMISTRY 

1. Calibration and preparation of solution –   5 Marks  

2. Analysis: One Exercise from 2(i) or 2(ii)  10 Marks 

ORGANIC  CHEMISTRY 

1-Chromatography: One Exercise                     5 Marks 

2-One Organic mixture                                              10 Marks 

PHYSICAL CHEMISTRY 

Any One experiment      15 marks 

VIVA                                                                         10 Marks            

RECORD                                                                  10 Marks                         
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I

(a)  d 

(b) 

4d

I I

(a)  

(b)  Rf 

 I I I
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IV 

 V

bZdkbZ V 

¼v½ =qfV;ka] lakf[;dh vkadMs  ,oa mudk izn’kZu & =qfV;ksa ds izdkj] ekiu vadu] ,l vkbZ bZdkbZ o 
budk mi;ksx] oSKkfud fof/k;ka o iz;ksxksa dk izLrqfrdj.k] lkaf[;dh VsLV dk mi;ksx dheksfeVwd] 

ANOVA, vkadM+ks dk lglac/k ( Correlation)] iquZmRiknu] js[kh; lehdj.k] xzkQ] ikyhukfevy 
vkfn }kjk izn’kZuA js[kh; izrhixeu fo’ys"k.k ds ewyHkwr fl}kUr 

¼c½ iz;ksx'kkyk funsZ’k & inkFkksZ ds vkfn ds ckjs esa fofHkUu tkudkfj;ka] esfVjh;y ls¶Vh MsVk 'khV 
(MSDS)] laxzg.k] ifjogu] mi;ksx jklk;fud inkFkksZ tSls & ijDyksfjd vEy] QkeZyfMgkbM] 
ikjk] la{kkjd] Toyu’khy] tgjhys bR;kfn fofHkUu jklk;fud inkFkksZ ,oa iz;ksx’kkyk midj.kksa esa 
lqj{kk fpUg lqj{kk i}fr;ka ,oa mipkjA vkikrdkyhu ifjfLFkfr esa lwj{kk fof/k;kaA 
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CO2 S 
Bi-

Cd,PbAg

(Mg-Zn), 
(NaCI-H2O), (FeCI3-H2O) (CuSO4-H2O)

HCl-
H2O,
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(G, H and K)

PH Pka  
PH  PH

¼ ½

 

M  M

NaOH 

HCl 
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EDTA 

Cu CuSCN 

Ni Ni-DMGO 

Rf 

n- D,L - 

L-

n- D- D-

MnCl2. 4H2O,SrBr2.2H2O 
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e.g. 
NaCl-

Cooling curve method) e.g. 
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Books Suggested: 

izk;ksfxd ikB~;Øe 

 

vdkcZfud jlk;u       

1- 5 vad 
v- va’k Hkkjksa] fiisV o C;wjsV dk va’kkdA ekud foy;u dk fuekZ.k] foy;uksa dh 0&01 M ls 
0&001M rd djukA 

2- 10 vad 

v- ;k c- esa ls dksbZ ,d 

v- ek=kRed fo’ys"k.k& vk;ruh fo’ys"k.k  

1- NaOH dh lgk;rk ls O;kolkf;d fljds es ,flfVd vEy kkr djukA 
2- HCl dh lgk;rk ls ,f.V,flM VscysV esa ,Ydyh dh ek=k dk fu/kkZj.kA 
3- ijesaxukfefr }kjk [kd esa dSfY’k;e dh ek=k dSfY’k;e vkWDlysV ds :i esa Kkr djuk 
4- DETA }kjk ty dh dBksjrk Kkr djuk 
5- MkbØksesV fof/k }kjk Qsjl o Qsfjd dk vkadyu 
6- dkij dk vkQij Fkk;k lYQsV ds :i esa vkadyu 

c- HkkjkRed fo’ys"k.k 
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1- Cu dk CuSCN ds :i esa fo’ys"k.k 
2- csfj;e lYQsV ds :i esa  
c- lw{e va’ks fo’ys"k.k@ LFkwy fo’ys"k.k& rhu vEyh; ,oa rhu {kkjdh; dqy N% ewydksa dk 
ijh{k.k ,oa i`FkDdj.k ¼,d ck/kd ewyd ;k ;qXeu ewyd vo’; fn;k tk;s½ 

 
dkcZfud j;klu&10 vad  

o.kZysf[kdh        5 vad 

izfrekuksa dk i`FkDdj.k  

Vkbywu o gYds iSVªksfy;e  ¼40%60½ }kjk ,lhVksu] 2&C;wVksuksu] gSDlsu&2 rFkk 3&vksu ds 
2]4&MkbukVªksfsQusy gkbMªkstu dk fuekZ.k] i`FkDdj.kA 

1- lkbDyksugSDlsy rFkk ,fFkV ,lhVsV ¼8-5 %1-5½ }kjk jatdksa ds feJ.k dk i`FkDdj.k 
2- Qsfuy ,sykuhu rFkk Xykblhu ,sykuhu rFkk ,LikfVZd vEy] Y;wlhu rFkk XywesfVd vEy ds 

feJ.kksa dk i`FkDdj.kA Lizs vfHkdeZd fuugkbMªhuA 
3- n-C;wVsuksy % ,lhfVd vEy% ty ¼4%1%5½ }kjk D,L & ,ykuhu] Xykblhu o L&Y;wlhu ds 

feJ.k dk iF̀kDdj.kA Lizs vfHkdeZd fuugkbMªhuA 
4- n-C;wVsuksy5 ,lhfVd vEy% ty ¼4%5%1½ }kjk D-Xywdkst] D-ÝSDVkst ds feJ.k iF̀kDdj.kA Lisz 

vfHkdeZd& ,uhyhu gkbMªkstu FksysVA 
dkcZfud inkFkksZa dh igpku 10 vad 

 
HkkSfrd jlk;u 15 vad 

1- rkifefr] Mk;yksferh fof/k }kjk fn;s x;s inkFkZ dk laØe.k rki Kkr djuk 
MnCl2.4H2O,SrBr2.2H2O 

2- nks vkaf’kd foys; nzoksa ( fQuksy& ty ra= ¼esa  Økafrd foy;u rki ij foys;½ e.g. NaCl. 
lfDlfud vEy ds izHkko dk v/;;u rFkk blh ra= esa foys; dh lkanzrk dk fu/kkZj.kA 

3- dwfyax oØ fof/k Cooling curve method }kjk f}?kVdh; ra= e.g. MkbQsfuy ,feu 
csatksfQuksu dk izkoLFkk vkjs[k cukukA 

4- fofHkUu rkiksa ij csatksbd vEy ds foys;rk Kkr djuk rFkk foys;rk izØe dh Kkr djukA 
5- nqcZy vEy@ nqcZy {kkj rFkk izcy {kkj@ izcy vEy dh mnklhuhdj.k ,UFksyi Kkr djuk 

rFkk nqcZy }kkj rFkk nqcZy vEy dh vk;uhdj.k dh ,UFksyih Kkr djukA 
6- Bksl dSfY’k;e DyksjkbM dh foy;u ,uFksyih Kkr duk rFkk bu ekuksa ls cksuZ gkcj pØ 

}kjk dSfY’k;e DyksjkbM dh tkyd ÅtkZ dk fu/kZj.k 
 

- ekSf[kd iz;ksx 10 

  l=h; vfHkys[k  10 

MATHEMATICS 
Papers Nomenclature  Duration Periods  Max. Marks 

       per week    Sc  So. Sci 

I  Higher Calculus   3  3 Hrs.  66  66 

II  Differential Equations 3   3 Hrs.  66  66 

III  Mechanics    3   3 Hrs.  68  68 
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  Max. Marks         200  200 

  Min. Pass Marks       72  72 

 

Paper I (Higher Calculus) 

Note :  The paper consists of three sections 

Section A : This section contain 10 questions of 01 Mark each (02 question from each unit) 

all questions  are compulsory      

Section B : This section contain 05 questions of 04 Mark each (01 question from each unit) 

all questions are compulsory      

Section C : This section contain 05 questions of 12 Mark each (01 question from each unit) 

attempt any 03 questions 

 

Unit - I  

Limit å-ä definition of the limit of a function, Limit of functions of one and two variables, 

Continuity, classification of discontinuities, Sequential continuity, Properties of continuous 

functions, Uniform continuity, Continuity of functions of two variables.  

Unit - II 

Differentiability, Chain rule of differentiability, Differentiability of functions of two 

variables, Darboux’s intermediate value theorem for derivatives, Mean Value Theorems and 

their geometrical interpretations, Taylor’s theorem with various forms of remainders, 

Taylor’s theorem for functions of two variables. 

Unit - III  

Riemann integral, Partition, Darboux sums, Lower and Upper integrals, Integrability of 

continuous and monotonic functions.  the fundamental theorem of Integral Calculus, Mean 

value theorems of Integral Calculus. 

Unit - IV 

Real sequence, definition, Theorems on limits of sequences, Bounded and monotonic 

sequences, Cauchys convergence criterion. 

Infinite Series of non negative terms, Comparison tests, Cauchy’s nth root test, Ratio tests, 

Raabe’s, logarithmic, De Morgan and Bertrand’s tests Alternating series, Leibnit’z theorem, 

Absolute and conditional convergence. 

Unit - V 

Uniform convergence of series of functions, Weirestrass M-test, Abel’s and Dirichle’ts test 

for uniform convergence.  Improper integrals and their convergence, Comparison tests, 

Help
stu

de
ntp

oin
t.c

om



172 
 

 
 

Abel’s and Dirichlet’s tests, Fourier Series, Fourier expansion of piecewise monotonic 

functions. 

Books Recommended: 

1. Real Analysis   : Shanti Narayan 

2. Real Analysis   : G. N. Purohit 

3. Real Analysis     : Bhargava & Goyal 

4. Advanced Calculus  : Gokhroo et. al. (English / Hindi Ed.) 

5. Theory of Convergence : Gokhroo et. al. (English / Hindi Edn.)  

        Navkar Prakashan, AJMER 

 

Paper - II (DIFFERENTIAL EQUATIONS) 

Note :  The paper consists of three sections 

Section A : This section contain 10 questions of 01 Mark each at least (02 question from each 

unit) all questions  are compulsory      

Section B : This section contain 05 questions of 04 Mark each (01 question from each unit) 

all questions are compulsory      

Section C : This section contain 05 questions of 12 Mark each (01 question from each unit) 

attempt any 03 questions 

Unit - I  

Degree and order of a differential equations, Equations of first order and first degree, 

Equations in which the variables are separable, Homogeneous equations, Linear equations 

and equations reducible to the linear form, Exact differential equations, Integrating Factors, 

First order and higher degree equations solvable for x, y, p, Clairaut’s form and Singular 

solutions, Geometrical meaning of a differential equation, Orthogonal trajectories. 

Unit - II 

Linear differential equations with constant coefficients, Homogeneous Linear ordinary 

differential equations, Ordinary simultaneous differential equations, Total differential 

equations. 

Unit - III 

Linear differential equations of Second order, Transformation of the equation by changing 

dependent variable/the independent variable.  Methods of variation of parameters. 

Series solution of differential equations, Power series method, Bessel, Legendre and Hyper 

geometric equations, Bessel, Legendre and Hyper geometric functions and their properties. 

Unit - IV  
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Partial differential equations of the first order, Lagrange’s solution, Some special type of 

equations which can be solved easily by methods other than the general method, Charpit’s 

general method of solution. 

Unit - V 

Partial Differential equations of second order and higher orders, Classification of linear 

Partial differential equations of second order, Homogeneous and non homogeneous equations 

with constant coefficients, Partial differential equations reducible to equations with constant 

coefficients, Monge’s methods. 

Books Recommended: 

1. Differential Equations   : Ray and Chaturvedi 

2. Differential Equations    : Sharma and Gupta 

3. Differential Equations   : Bansal and others 

4. Ordinary Differential Equations : Gokhroo et. al.   

          (English / Hindi Ed.) 

5. Partial Differential Equations   : Gokhroo et.al.  

          (English / Hindi Edn.) 

          Navkar Prakashan, Ajmer 

 

Paper – III (MECHANICS) 

Note :  The paper consists of three sections 

Section A : This section contain 12 questions of 01 Mark each (02 question from each unit) 

all questions  are compulsory      

Section B : This section contain 05 questions of 04 Mark each (01 question from each unit) 

all questions are compulsory      

Section C : This section contain 05 questions of 12 Mark each (01 question from each unit) 

attempt any 03 questions 

Unit - I 

Analytical conditions of equilibrium of coplanar forces, friction. 

Unit - II 

Simple problems on Virtual Work, Catenary, Forces in three dimensions, Poinsot’s central 

axis, Wrenches, Null lines and planes. 

Unit - III 

Velocities and accelerations along radial and transverse directions, and along tangential and 

normal directions, Simple Harmonic Motion, Rectilinear motion under variable laws. 

Unit - IV 
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Hook’s law, related problems on horizontal and vertical elastic strings.  Constrained motion, 

Circular and Cycloidal motion. 

Unit - V 

Impact, Central forces, Central orbits, p-r equation, Apses, Time in an orbit, Kepler’s laws of 

planetary motion. 

Books Recommended: 

1. Statics       : R. S. Verma 

2. Statics (English/Hindi Ed.)  : Gokhroo et. al. 

3. Statics       : S. M. Mathur     

4. Text book of Dynamics   : M. Ray 

5. Dynamics      : Gupta and Juneja    6. Dynamics 

(English/Hindi Ed.) : Gokhroo et. al.,  

          Navkar Prakashan, Ajmer 

xf.kr 
;kstuk % 

iz'ui= 'kh"kZd   dkyka'k@lIrkg vof/k   iw.kkZad 

             foKku dyk 

1  mPprj dyu  3    3 ?kUVs  66  66 

2  vody lehdj.k 3    3 ?kUVs  66  66 

3  ;kaf=dh   3    3 ?kUVs  68  68 

  dqy vad          200  200 

  U;wure mŸkhZ.kkad        72  72 

uksV % 

iz”u i= ds rhu Hkkx gksxsa 

Hkkx ,& bl Hkkx esa 01 vad ds 10 iz”u ¼izR;sd bdkbZ esa ls 02 iz”u½ gksxsaA lHkh iz”u gy djus 

vfuok;Z gSaA   

Hkkx ch& bl Hkkx esa 04 vad ds 05 iz”u ¼izR;sd bdkbZ esa ls 01 iz”u½ gksxsaA lHkh iz”u  gy 

djus vfuok;Z gSaA   

Hkkx lh& bl Hkkx esa 12 vad ds 05 iz”u ¼izR;sd bdkbZ esa ls 01 iz”u½ gksxsaA dksbZ 03 iz”u gy 

djus gksxsaaA  

 

iz'u i=&1 ¼mPprj dyu½ 

bdkbZ&1 

lhek] lhek dh  ifjHkk"kk] ,d rFkk nks pjksa ds Qyuksa dh lhek] lkarR;rk] vlaxrrk dk oxhZdj.k] 

vuqdzeh; lkarR;rk] larr Qyuksa ds izxq.k] ,dleku lkarR;rk] nks pjksa okys Qyuksa dh lkarR;rkA 
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bdkbZ&2 

vodyuh;rk] vodyuh;rk dk J̀a[kyk fu;e] nks pjksa okys Qyuksa dh vodyuh;rk] vodyt ds 

MkWcw e/;orhZ eku izes;] e/;eku izes; rFkk mudk T;kferh; vFkZ] fofHkUu izdkj ds 'ks"kQy okyk 

Vsyj izes;] nks pjksa okys Qyuksa dk Vsyj izes;A 

bdkbZ&3 

jheku lekdyu] foHkktu] MkWcZw ;ksx] fupyk rFkk Åijh lekdy] larr rFkk ,dfn"V Qyuksa dh 

lekdyuh;rk] lekdy xf.kr dk ewy izes;] lekdy xf.kr ds e/;eku izes;A 

bdkbZ&4 

okLrfod vuqdze] ifjHkk"kk] okLrfod vuqdze dh lhek laca/kh izes;] ifjc) rFkk ,dfn"V vuqdze] 

dks"kh vfHklj.k dlkSVh] v_.kkRed inksa okyh vuUr Jsf.k;k¡] rqyuk ijh{k.k] dks’kh ijh{k.k] vuqikr 

ijh{k.k] jsch] y?kqxq.kd rFkk fMekxZu ijh{k.k] ,dkUrj Js.kh] yscuht izes;] fujis{k rFkk l’krZ 

vfHklj.kA 

bdkbZ&5 

Qyuksa dh Js.kh dk ,dleku vfHklj.k] ,dleku vfHklj.k ds fy, okbZLVªkl ,e ijh{k.k] ,scy 

rFkk fMfjpfyV ijh{k.k] vuUr lekdy rFkk mudk vfHklj.k] rqyuk ijh{k.k] ,scy rFkk fMfjpfyV 

ijh{k.k] Qwfj, Js.kh] ,dfn”V Qyuksa ds Qwfj, izlkjA 

 

iz'u i=&2 ¼vody lehdj.k½ 

uksV % 

iz”u i= ds rhu Hkkx gksxsa 

Hkkx ,& bl Hkkx esa 01 vad ds 10 iz”u ¼izR;sd bdkbZ esa ls 02 iz”u½ gksxsaA lHkh iz”u gy djus 

vfuok;Z gSaA   

Hkkx ch& bl Hkkx esa 04 vad ds 05 iz”u ¼izR;sd bdkbZ esa ls 01 iz”u½ gksxsaA lHkh iz”u gy djus 

vfuok;Z gSaA   

Hkkx lh& bl Hkkx esa 12 vad ds 05 iz”u ¼izR;sd bdkbZ esa ls 01 iz”u½ gksxsaA dksbZ 03 iz”u gy 

djus gksxsaaA  

bdkbZ&1 

vody lehdj.k dk dze rFkk ?kkr] izFke Js.kh rFkk izFke ?kkr ds vody lehdj.k] pj 

izFkDdj.k] le?kkr lehdj.k] jSf[kd lehdj.k rFkk jSf[kd lehdj.k esa lekuhr lehdj.k] ;FkkFkZ 

vody lehdj.k] lekdy [k.M x,y,p ds fy, gy okys izFke dze rFkk mPp ?kkr ds lehdj.k] 

DykjsV :i] fofp= gy] vody lehdj.k dk T;kfefr vFkZ] yEcdks.kh; laNsnhA 

bdkbZ&2 
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vpj xq.kkad okys jSf[kd lehdj.k] jSf[kd le?kkr lehdj.k] lk/kkj.k ;qxir vody lehdj.k] iw.kZ 

vody lehdj.kA 

bdkbZ&3 

f}rh; dze ds jSf[kd vody lehdj.k] vkfJr pj] Lora= pj dks cny dj lehdj.k dk 

:ikarj.k] izkpy forj.k fof/k] vody lehdj.k dk Js.kh gy] ?kkr Js.kh fof/k] csly] ystkUMªs rFkk 

gk;ijT;kferh; lehdj.k] csly] ystkUMªs rFkk gk;ijT;kferh; Qyu gy rFkk izxq.kA 

bdkbZ&4 

izFke dze ds vkaf’kd vody lehdj.k ystkUMªs gy] O;kid fof/k ds vfrfjDr vU; fof/k;ksa ls gy 

gksus okyh fo’ks”k izdkj dh lehdj.k] gy gsrq pkjihV O;kid fof/kA 

bdkbZ&5 

f}rh; rFkk mPp dze ds vkaf’kd vody lehdj.k] f}rh; dze ds jSf[kd vkaf’kd vody lehdj.kksa 

dk oxhZdj.k] vpj xq.kkadksa okys le?kkr rFkk vle?kkr lehdj.k] vpj xq.kkad okys vkaf’kd vody 

lehdj.kksa esa lekuhr lehdj.k] eksaxs fof/kA 

 

iz’u i=&3 ¼;kaf=dh½ 

uksV % 

iz”u i= ds rhu Hkkx gksxsa 

Hkkx ,& bl Hkkx esa 01 vad ds 12 iz”u ¼izR;sd bdkbZ esa ls U;wure 02 iz”u½ gksxsaA lHkh iz”u gy 

djus vfuok;Z gSaA   

Hkkx ch& bl Hkkx esa 04 vad ds 05 iz”u ¼izR;sd bdkbZ esa ls 01 iz”u½ gksxsaA lHkh iz”u  gy 

djus vfuok;Z gSaA   

Hkkx lh& bl Hkkx esa 12 vad ds 05 iz”u ¼izR;sd bdkbZ esa ls 01 iz”u½ gksxsaA dksbZ 03 iz”u gy 

djus gksxsaaA  

bdkbZ&1 

leryh; cyksa ds larqyu gsrq fo'ysf"kr izfrca/k] ?k’kZ.k  

bdkbZ&2 

dsVsujh] dfYir dk;Z dh ljy leL;k,as] rhu foekvksa esa cy] dsUnzh; v{k] jsap] uy js[kk rFkk 

leryA 

bdkbZ&3 

osx rFkk Roj.k] vjh; rFkk vuqizLFk osx] Li'kZ js[kh; rFkk vfHkykfEcd osx ,oa Roj.k] ljy vkorZ 

xfr] pj cy fu;eksa ds v/khu xfrA 

bdkbZ&4 
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gqd dk fu;e] m/okZ/kj rFkk {kSfrt izR;kLFk Mksfj;k¡] leryh; odzksa ij izfrcaf/kr xfr] o‘Ÿkh; rFkk 

pdzh; xfrA 

bdkbZ&5 

la?kVV] dsUnzh; cy] dsUnzh; d{kk] p-r lehdj.k] LrfC/kdk] d{kh; le;] xzgh; xfr gsrq dsIyj 

fu;eA 

 
4. Spotting (three from each paper)   15    15 
5. Viva-Voce         10    10 
6. Practical Record       10    — 
 Total          65    65 
 
Reference: 
1. Ronald M. Atlas, Alfred E. Brown, Kenneth W. Dobra, Llonas Miller (1986). 

Basic Experimental Microbiology Prentics Hall. 
2. Robert F. Boyed (1964) General Microbiology. Times Mirror/Mobsy/College 

Pub. 
3. Pelczer MJ: Chan ECS and krieg NR Microbiology Fifth Education. 
4. P.D. Sharma 2000: Microbiology. Rastogi Publications. 

5. Alcamo IE 967. Fundamentals of microbiology 2nded. The Benjamin/ 
Cummings Publishing Co. Inc. California. 

6. Norton CF 1986. Microbiology 2nded. The Benjamin/Cummings Publishing 
Col. Inc. California. 

7. Wilinson JF 1986, Introduction to Microbiology (Basic Microbiology 

series Vol. 1) 3rd ed. Black Well, Oxford 

ZOOLOGY 

Scheme 

Three papers   Min. Pass Marks: 48 Max Marks: 135 

Paper I          3 Hrs Duration  Min. Pass Marks: 16            45 Marks 

Paper II        3 Hrs Duration  Min. Pass Marks: 16            45 Marks               
Paper III       3 Hrs Duration  Min. Pass Marks: 16            45 Marks 

Practical:  5 h duration                   Min Pass Marks: 24                Max Marks: 65 

 

PAPER-I CHORDATA AND EVOLUTION 

NOTE:  The question paper shall contain three sections. Section A (15 marks) shall 
contain 10 questions two from each Unit. Each question shall be of 1.5 marks. The 
candidate is required to answer all the questions. The answers should not exceed 50 
words. Section B (15 marks) shall contain 5 questions (two from each unit, as 
internal choice). Each question shall be of 3 marks. The candidate is required to 
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answer all 5 questions. The answers should not exceed 200 words. Section C (15 
marks) shall contain 5 questions, one from each Unit.  Each question shall be of 5 
marks. The candidate is required to answer any three questions. The answers should 
not exceed 500 words. 

 

UNIT-I 

Chordate classification: Protochordates, Hemichordata and cyclostomes. Habit, Habitat, 

External features and anatomy of Herdmania and Branchiostoma (Excluding development) 

Ascidian larva and retrogressive metamorphosis, Affinities of Urochordata and 

cephalochordate. Habit, habitat and External features of Petromyzon and Myxine. 

Ammocoete larva and  affinities. 

UNIT-II 

Classification of vertebrates(excluding extinct form) upto orders(Subclass in case of 

mammals). Poisonous and nonpoisonous snakes and biting mechanism. Basic plan of skull, 

skull types in reptiles, jaw suspension, axial and appendicular skeleton 

UNIT-III 

Comparison of the following organ systems of vertebrates with special reference to 

evolutionary aspects Scoliodon, Rana, Uromastix(or any lizard), Columba, Oryctolagus (or 

any mammals) 

1. Integument including structure and development of placoid scales, feathers, hair, nails 

and claws. 

2. Alimentary canal 

3. Heart and evolution of aortic arches. 

4. Respiratory system 

5. Urinogenital system 

UNIT-IV 

Evolutionary thought: Lamarckism, Drawinism, origin of life, evidences of organic evolution, 

genetic basis of evolution, Hardy -WeinBerg’s law, natural selection, isolating mechanism, 

speciation, variation, adaptation with special reference to flight adaptation, aquatic adaptation 

and desert adaptations 

UNIT-V 
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Geological time scale, fossils, dating of fossils and imperfection of the geological records. 

Principle zoogeographical regions of the earth and their mammalian fauna, Extinct forms: 

Archaeopteryx, Dinosaurs, evolution of horse. 

 

PAPER-II: MAMMALIAN PHYSIOLOGY AND IMMUNOLOGY 

NOTE:  The question paper shall contain three sections. Section A (15 marks) shall contain 

10 questions two from each Unit. Each question shall be of 1.5 marks. The candidate is 

required to answer all the questions. The answers should not exceed 50 words. Section B (15 

marks) shall contain 5 questions (two from each unit, as internal choice). Each question shall 

be of 3 marks. The candidate is required to answer all 5 questions. The answers should not 

exceed 200 words. Section C (15 marks) shall contain 5 questions, one from each Unit.  

Each question shall be of 5 marks. The candidate is required to answer any three questions. 

The answers should not exceed 500 words. 

 

UNIT-I 

Physiology of Digestion- nature of food stuffs and various types of digestive 

enzymes(Carbohydrases, proteinases, lipases) and their digestive action on corresponding 

food stuffs in the alimentary canal of mammals. Hormonal control of digestive functions. 

Mechanism of absorption of various products of digestion. elementary idea of common 

disorders related to digestive systems. 

Excretory physiology- Structure of kidney, kind of nitrogenous excretory products. Role of 

liver in the formation of these products. Relation between nature of excretory products and 

habitat (fresh water, marine and terrestrial) functional architecture of mammalian kidney 

tubule and formation of urine. elementary idea of common disorders related to excretory  

systems. 

 

UNIT-II 

Circulatory physiology- Blood groups, Rh factors, blood clotting, heart beat, cardiac cycle, 

blood pressure, body temperature regulation, elementary ideas of cardiovascular disorders, 

hypertension, angina pectoris, myocardial infraction, pericarditis. 
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Respiratory physiology- Mechanism of breathing, exchange of gases, transportation of 

oxygen and carbon dioxide in blood, regulation of breathing, elementary idea about asthma 

and emphysema. 

UNIT-III 

Muscle Physiology- Functional architecture of skeletal muscle, mechanism of contraction 

and relaxation of muscle fibers. elementary idea of common disorders related to muscles. 

Sensory physiology- Physiology of vision, hearing, pain and touch. Origin and Functional 

architecture of a neuron. propagation of nerve impulse, synaptic transmission, central control 

of reflex action, reflex arc. Elementary idea of common sensory and nervous disorders 

UNIT-IV 

Immunology- History, definition, types of immunity (innate, acquired direct and indirect, 

humoral and cell mediated) Antigen, Antigenicity of molecules, Antibody definition, 

types(IgG, IgA, IgM, IgD,IgE), Properties of each class and their function, production of 

monoclonal antibody and their applications. 

UNIT-V 

Cells of immunity, macrophage lymphocytes, B and T type, T helper cells, T Killer cells, 

Suppressor T cells, Plasma cell and memory cell their functions only. Antigen- antibody 

reactions, major histocompatibility complex, precipitation reaction, agglutination reaction, 

neutralizing reaction, complement and lytic reaction.autoimmune disease, AIDS 

 

PAPER-III: DEVELOPMENTAL BIOLOGY 

NOTE:  The question paper shall contain three sections. Section A (15 marks) shall contain 

10 questions two from each Unit. Each question shall be of 1.5 marks. The candidate is 

required to answer all the questions. The answers should not exceed 50 words. Section B (15 

marks) shall contain 5 questions (two from each unit, as internal choice). Each question shall 

be of 3 marks. The candidate is required to answer all 5 questions. The answers should not 

exceed 200 words. Section C (15 marks) shall contain 5 questions, one from each Unit.  

Each question shall be of 5 marks. The candidate is required to answer any three questions. 

The answers should not exceed 500 words. 
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UNIT-I 

Historical perspective, aims  and scope of developmental biology, definition and phases of 

development, theories of development, epigenesist and preformation, mosaic, regulative, 

gradient, spemanns, theory of organizers, gametogenesis, origin of PGC, spermatogenesis, 

morphology of mature sperm, types of sperms, oogenesis, general feature of mature ovum, 

polarity of egg, symmetry of egg, types of egg. 

  

UNIT-II 

Reproductive cycles(estrous and menstrual cycles).Events of fertilization, Mechanism of 

sperm transfer, polyspermy preventing mechanism. Errors in fertilization and significance of 

fertilization, Parthenogenesis, evolution of viviparity. 

UNIT-III 

Cleavage-Definition, types, pattern and planes of cleavage, morulation, blastulation, types of 

blastula, gastrulation, types of gastrulation mechanisms. Fate maps (with suitable 

examples),Morphogenetic cell movement and their significance in gastrulation. Embryonic 

induction, organizers, competence 

UNIT-IV 

Differentiation and organogenesis- Differentiation, growth and organogenesis, regeneration, 

developmental defects (teratology), Senescence and ageing. Brief idea of animal tissue 

culture, In vitro fertilization, stem cells and culture media 

UNIT-V 

1. Embryonic adaptations exemplified by 

(a) Extra embryonic membranes in chick and salient features of development of chick 

development upto 72hrs. 

(b) Placentation in mammals: definition, types, classification on the basis of morphology 

and histology, functions of placenta.  

2. Amphibian Metamorphosis including endocrine regulation. 

 

PRCATICALS 
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(1)Study of Chordates:  Balanoglossus, Herdmania, Ciona, Botrylus, Salpa, Doliolum, Pyrosoma, 

Amphioxus, Ammocoete larva, Petromyzon, Myxine, Zygaena, Torpedo, Chiamaera, Acipenser, 

Amia, lepidosteus, Labeo, Clarias, Anguilla, Hippocampus, Exocoetus, Echeneis, Pleuronectes, 

Protopterus, Ichthiophis, , Proteus, Ambystoma, larva ( Axolotl ), Siren, Alytes, Hyla, Testudo, 

Chelone, Tortoise,, Sphenodon, Hemidactylus, Phrynosoma, Draco, Chameleon, Eryx, Hydrophis, 

Naja, Viper, Bungarus, Crocodilus, Alligator, Archaeopteryx,(Model), Pavo cristatus, 

Ornithorhynchus, Macropus, , Bat, Loris, Scaly ant eater ( Model )  

(2) Permanent Slides: Mammalian histology, V.S. of Skin, T.S. of Spinal cord, T.S. of Pituitary gland, T.S. 

of Testis,, T.S. of Ovary, T.S. of Placenta, Bone, Lung, Pancreas, Kidney, Liver, Blood cell types, Oral 

hood, Velum, pharyngeal wall, T.S. of Amphioxus through various regions. T.S. of Balanoglossus, 

Whole mount of Amphioxus, Tadpole larva of Ascidia. 

(3) Dissection/demonstration(Models, charts, computer simulation: carp or any other commercial 

fish/Scoliodon/Labeo- External features, Placoid scale, general anatomy, afferent and efferent 

branchial vessels, Cranial nerves, Internal ear, digestive system, Eye ball and its muscles, Urinogenital 

system. 

(4) Permanent mounting, Spicules and pharyngeal wall of Herdmania, Ampulla of lorenzini,placoid scale,  

Striped muscle fiber, Blood film 

(5) Osteology: Comparative study of articulated and disarticulated bones of Frog, Varanaus, Fowl and Rabbit. 

(6) Study of Development of Chick : With the help of W. M. slides through various regions of 18- 72 hrs 

embryo. Live material 18 hrs, 24 hrs, 36hrs, 48 hrs, 72 hrs. Histological study of development of frog / 

toad, through preserved material ( whole embryo or sections ) eggs, early cleavage, blastula, gastrula, 

neurula, tail bud, external gill, mature tadpole larva. Study of metamorphosis (Frog/ toad ) through 

preserved material and chart /model. Drosophila / Limnea as embryological material. Study of 

spermatogenesis and oogenesis through slides/ models/ chart in frog. Study of fertilization through 

slides/ models/ charts. 

(7) Experiments in physiology: Estimation of Haematocrit value in a blood sample, Total Haemoglobin, 

RBC and WBC counting, Demonstration of enzyme activity, ESR value, Blood coagulation time 

experiment, Blood urea estimation, Estimation of blood glucose level, study of reflex action. 

(8) Exercise in evolution-serial homology in appendages of Prawn, Analogy and homology(wings of birds and 

insects, forelimb of bat and rabbit. 

(Note-Use of animals for dissection is subject to the condition that these are not banned under 

the wildlife Protection Act). 
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DISTRIBUTION OF MARKS 

S.No Permanent exercise Regular Ex- student

1 Dissection/ demonstration 8 10 

2 Preparation 6 8 

3 Developmental Biology/ 

Exercise in evolution 

6 8 

4 Physiology 9 11 

5 Spot(8) 16 16 

6 Record 10 Nil 

7 Viva-voce 10 12 

 Grand Total 65 65 

 

 

izk.kh'kkL= 

;kstuk 

rhu iz'u&i=              U;wure mÙkh.kZ vad % 48       vf/kdre vad % 135 

iz'u&i= izFke le;kof/k 3?k.Vs  U;wuremÙkh.kZ vad% 16               45 vad 

iz'u&i= f}rh; le;kof/k 3?k.V sU;wure mÙkh.kZ vad% 16               45 vad 

iz'u&i= rr̀h; le;kof/k 3?k.Vs U;wure mÙkh.kZ vad %16               45 vad 

izk;ksfxd  le;kof/k 5 ?k.Vs U;wuremÙkh.kZ vad% 24        vf/kdre vad % 65 

 

iz'u&i= izFke % d'ks:dh ,oa mf}dkl 

uksV % iz'u i= ds dqy rhu [k.M gksaxsA [k.M ^v* (15 vad) esa  izR;sd bdkbZ ls 2 
iz'u] dqy 10 iz'u gksaxsA izR;sd iz'u 1.5 vadks dk gksxkA ijh{kkFkhZ ds fy, lHkh iz'uksa 
ds mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh vf/kdre 'kCn lhek 50 'kCnks dh gksxh A 
[k.M ^c* (15 vad) esa dqy 5 iz'u gksaxsa (izR;sd bdkbZ es ls 2 iz'u, vkarfjd fodYi 
lfgr)A izR;sd iz'u 3 vadks dk gksxkA ijh{kkFkhZ ds fy, lHkh 5 iz'uksa ds mÙkj nsuk 
vfuok;Z gSA izR;sd mÙkj dh vf/kdre 'kCn lhek 200 'kCnks dh gksxh A [k.M ^l* (15 
vad) esa izR;sd bdkbZ ls 1 o dqy 5 iz'u gksaxasA izR;sd iz'u 5 vadks dk gksxkA ijh{kkFkhZ 
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dks fdUgh rhu iz'uksa ds mÙkj nsus gksaxsA izR;sd mÙkj dh vf/kdre 'kCn lhek 500 
'kCnks dh gksxh A 

 

bdkbZ&1 

izksVksdksMsZVk] gsehdksMsZVk] ,oa lkbDyksLVkesVk dk oxhZdj.kA gMZekfu;k ,oa ,aQhvkWDll 

dk vkokl] oklLFkku] cká y{k.k ,oa 'kkjhfjdh] ,lhfM;k ykokZ ,oa izfrxkeh dk;karj.k] 

gsehdksMsZVk] ;wjksdksMsZVk ,oa flQsyksdksMsZVk dh ca/kqrk,aA isVªksekbtksu ,oa feDlhu dk 

vkokl o okl LFkku] cká y{k.k] ,ekslhV ykokZ ,oa ca/kqrk;saA 

bdkbZ&2 

d'ks:dh izkf.k;ksa dk vkWMZj rd oxhZdj.k ¼Lru/kkfj;ksa esa mioxZ rd½] tgjhys ,oa 

fo"kghu lkai rFkk liZna'k fØ;kfof/kA diky dh lkekU; ;kstuk] diky ds izdkj] tcM+s 

dk la;kstu] v{kh; ,oa mikaxh; dadkyA 

bdkbZ&3 
LdksfyvksMksu] jkuk] ;wjksesfLVDl] dcwrj ,oa [kjxksl dk rqyukRed v/;;u 

1- v/;koj.k] IysdksbM 'kYd] ia[k] jkse] ujo ,oa ujoj dh lajpuk ,oa ifjo)ZuA 
2- vkgkj uky 
3- ân; ,oa /keuh pkiksa dk mf}dkl 
4- 'olu ra= 

5- ew=kstuu ra=  

 

bdkbZ&4 

mf}dklh; er] ykekdZokn] MkfoZuokn] thou dh mRifÙk] mf}dkl ds izek.k] mf}dkl 

dk vkuqoaf'kd vk/kkj] gkMhZ&fouoxZ lkE;] izkd`frd p;u] ikFkZD;] tkfr fuekZ.k] 

fofHkUurk;saA 

mM+u vuqdwyu] tyh; vuqdwyu] e:LFkyh; vuqdwyu 

bdkbZ&5 

thok'e] thok'e dh frfFk ¼Hkw&oSKkfud le; Øe½ 

Hkw&oSKkfud vkys[k dh viw.kZrk] Hkw&iiZVh dk Hkw&oSKkfud foHkktu] izkf.k;ksa dk 

Hkw&forj.k ,oa muds Lru/kkjh izk.khtkr] vkfdZvksIVsfjDl] Mk;ukslksj] ?kksM+s dk 

mf}fodklA 
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iz'u&i= f}rh; % Lruh; dkf;Zdh ,oa izfrj{kk foKku 

 

uksV % iz'u i= ds dqy rhu [k.M gksaxsA [k.M ^v* (15 vad) esa  izR;sd bdkbZ ls 2 
iz'u] dqy 10 iz'u gksaxsA izR;sd iz'u 1.5 vadks dk gksxkA ijh{kkFkhZ ds fy, lHkh iz'uksa 
ds mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh vf/kdre 'kCn lhek 50 'kCnks dh gksxh A 
[k.M ^c* (15 vad) esa dqy 5 iz'u gksaxsa (izR;sd bdkbZ es ls 2 iz'u, vkarfjd fodYi 
lfgr)A izR;sd iz'u 3 vadks dk gksxkA ijh{kkFkhZ ds fy, lHkh 5 iz'uksa ds mÙkj nsuk 
vfuok;Z gSA izR;sd mÙkj dh vf/kdre 'kCn lhek 200 'kCnks dh gksxh A [k.M ^l* (15 
vad) esa izR;sd bdkbZ ls 1 o dqy 5 iz'u gksaxasA izR;sd iz'u 5 vadks dk gksxkA ijh{kkFkhZ 
dks fdUgh rhu iz'uksa ds mÙkj nsus gksaxsA izR;sd mÙkj dh vf/kdre 'kCn lhek 500 
'kCnks dh gksxh A 

 

 

bdkbZ&1 

ikpu dh dkf;Zdh % 

[kk| inkFkksZa ds izdkj] fofHkUu izdkj ds ikpd ,Utkbe ,oa vkgkjuky esa [kk| inkFkksZa 

ij mudk dk;Z] ikpu fØ;k dk gkWeksZfu; fu;a=.k] ikpu ds mRiknksa ds vo'kks"k.k dh 

fØ;k fof/k] ikpu ra= ls lEcfU/kr lkekU; jksxA 

mRltZu dh dkf;Zdh % 

o`Dd dh lajpuk] ukbVªkstuh mRlthZ mRiknksa ds izdkj] ;d`r dk bu mRiknksa ds fuekZ.k 

esa ;ksxnku] mRlthZ mRikn ,oa izk.kh ds okl LFkku ds e/; lEcU/k] usÝksu dk 

fØ;kRed laxBu] o`Dd dh ijklajpuk] eq= fuekZ.k dh fØ;kfof/k] mRlthZ ra= ls 

lEcfU/kr lkekU; jksxA 

 

bdkbZ&2 

ifjlapj.k dh dkf;Zdh % 

jDr lewg] RH dkjd] jDr Ladnu] ân; Lianu] dkfMZ;d pØ] jDr nkc] nsg dk rki 

fu;eu] ifjlapj.k ra= ds jksx ¼vfrruko] ,atkbuk isDVksfjl] ân; ?kkr] 

iSfjdkfMZ;fVl½ 

'olu dh dkf;Zdh % 
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'olu dh fØ;kfof/k] xSlksa dk fofue;] jDr esa O2 rFkk CO2 dk ifjogu] 'olu dk 

fu;eu] 'olu ra= la lEcfU/kr jksx ¼vLFkek] ,aQkblhek½ 

bdkbZ&3 

is'kh dh dkf;Zdh % 

dadkyh is'kh dh lajpuk ,oa dk;Z] is'kh rarq] ds ladqpu ,oa f'kfFkyu dh fØ;kfof/k 

raf=dk dh dkf;Zdh % 

raf=dk dh lajpuk] raf=dk m}hiu dh mRifÙk ,oa lapj.k] flusIl ij gksus okyk 

lapj.k] izfrorhZ fØ;k] izfrorhZ pki] raf=dh; fodkj 

laosnh vaxksa dh dkf;Zdh % 

nf̀"V dh dkf;Zdh] lquus dh fØ;kfof/k] nnZ ,oa Li'kZxzkgh 

 

bdkbZ&4 

izfrj{kk foKku % 

bfrgkl] ifjHkk"kk] izfrj{kk ds izdkj] izfrtu] v.kqvksa dh izfrtudrk] izfrj{kh dh 

lajpuk] izdkj (IgG, IgA, IgM, IgD, IgE), y{k.k ,oa dk;Z] eksuksDyksuy izfrj{kh dk 

mRiknu ,oa mikns;rkA 

bdkbZ&5 

izfrj{kh dksf'kdk,a % 

Macrophage, B rFkk T fyEQkslkbV] Iyktek ,aVhtu&,aVhckWMh izfrfØ;k] MHC] vo{ksi 

vfHkfØ;k] vkaltu vfHkfØ;k] mnklhuhdj.k vfHkfØ;k] y;u fØ;k] y;u pØ] 

Loizfrj{kh; jksx] ,M~l (AIDS) 

 

iz'u&i= r`rh; % ifjo)Zu tSfodh 

uksV % iz'u i= ds dqy rhu [k.M gksaxsA [k.M ^v* (15 vad) esa  izR;sd bdkbZ ls 2 
iz'u] dqy 10 iz'u gksaxsA izR;sd iz'u 1.5 vadks dk gksxkA ijh{kkFkhZ ds fy, lHkh iz'uksa 
ds mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh vf/kdre 'kCn lhek 50 'kCnks dh gksxh A 
[k.M ^c* (15 vad) esa dqy 5 iz'u gksaxsa (izR;sd bdkbZ es ls 2 iz'u, vkarfjd fodYi 
lfgr)A izR;sd iz'u 3 vadks dk gksxkA ijh{kkFkhZ ds fy, lHkh 5 iz'uksa ds mÙkj nsuk 
vfuok;Z gSA izR;sd mÙkj dh vf/kdre 'kCn lhek 200 'kCnks dh gksxh A [k.M ^l* (15 
vad) esa izR;sd bdkbZ ls 1 o dqy 5 iz'u gksaxasA izR;sd iz'u 5 vadks dk gksxkA ijh{kkFkhZ 
dks fdUgh rhu iz'uksa ds mÙkj nsus gksaxsA izR;sd mÙkj dh vf/kdre 'kCn lhek 500 
'kCnks dh gksxh A 
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bdkbZ&1 

,frgkfld ifjis{k] mÌs';] ifjo)Zu tSfodh dk egÙo ,oa Hkfo";] ifjo)Zu ds fl)kUr] 

;qXed tuu] PGC dh mRifÙk] 'kqØk.kqtuu] dh lajpuk] 'kqØk.kq ds izdkj] v.Mk.kq tU;] 

v.Mk.kq dh lajpuk] vvds dh /kzqork] leferrk] v.Mksa ds izdkjA 

bdkbZ&2 

iztuu pØ ¼jt pØ ,oa en pØ½] fu"kspu dh izeq[k ?kVuk,a] 'kqØk.kq LFkkukUrj.k dh 

fØ;kfof/k] fu"kspu dh =qfV;ka] fu"kspu dk egÙo] vfu"ksdtuu] tjk;qtrk dk mf}dklA 

bdkbZ&3 

fonyu & ifjHkk"kk] izdkj] izfr:i] rqrdHkou] danqdHkou] CykLVwyk ds izdkj] 

xsLVªwykHkou] xsLVªwykHkou dh fØ;kfof/k] lEHkkfor vkjs[k] lajpuk vkdkfjdh xfr;ka ,oa 

egÙo] Hkzw.kh; izsj.k] laxBd] lkeF;ZA 

bdkbZ&4 

foHksnu] vaxfodkl] foHksnu] of̀)] fo:ituu] th.kZrk] izk.kh mÙkd lao)Zu] ik= 

fu"kspu] LraHk dksf'kdk] lao/kZu ek/;eA 

bdkbZ&5 

1- vfrfjDr Hkwz.kh; f>fYy;ka] pwts dk ifjo)Zu&72 ?kaVs rd] Lru/kkfj;ksa esa 

IyslsaVs'ku] ifjHkk"kk] izdkj] oxhZdj.k] IyslsaVk ds dk;ZA 

2- mHk;pj esa dk;karj.k ,oa gkWeksZfu; fu;a=.kA 

izk;ksfxd 

1- dksMsZV dk v/;;u % 

csysuksXyksll] gMZekfu;ka] lk;ksuk] ckssVªhyl] lkYik] Mksfy;ksyi] ikbjkslksek] 

,aQhvkWDll] ,ekslhV ykokZ] isVªksekbtksu] feDlhu] tk;xhuk] VksjihMks] dk;ehjk] 

,lhisUlj] ,fe;k] ysfiMksLVh;l] ysfo;ks] Dysfj;l] ,aXohyk] fgIiksdsEil] ,DlkslhVl] 

,dsful] IywjksusfDVl] izksVksIVsjl] bDFkh;ksfQl] izksfV;l] ,aohLVksek] ,DlksyksVy ykokZ] 

lkbdu] ,yhfVl] gk;yk] VsLVqMks] fdyksu] VksVksZbl] LQhuksMksu] gsehMsDVkbyl] 

Ýhukslksek] Mªsdks] dsesfy;ksu] ,fjDl] gkbMªksfQl] uktk] okbij] cawxkjl] ØksdksMkby] 

,fyxsVj] vkfdZ;ksIVsfjDl] isoks] vksfuZFkksfdadl] esØksil] pexknM+] phaVh joksjA 

2- LFkkbZ LykbM 
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Ropk dk V.S., Likbuy dksMZ dk T.S., ih;w"k xzaFkh dk T.S., o"̀k.k dk T.S., 

v.Mk'k; dk T.S., IyslsaVk dk T.S., vLFkh dk T.S., QsQM+k] vXuk'k;] o`Dd] 

;d`r] jDr dksf'kdk ds izdkj] vksjy gqM] osye] x`"kuh] ,EQhvkWDll ds fofHkUu 

{ks=ksa ds dkV] cksysuksXyksll dk T.S., ,EQhvkWDll dk W.M., ,flfM;k ykokZA 

3- foPNsnu ¼ekWMy] pkVZ] dEI;wVj vk/kkfjr½ 

dkiZ ;k vU; O;kikfjd eNyh@Ldksfy;ksMkWu@ysfc;ks cká y{k.k] IysdksbM 'kYd] 

lkekU; 'kkjhfjdh] raf=dk,a] var% d.kZ] ikpu ra=] us= xksyd ,oa isf'k;k] 

ew=kstuu ra=A 

4- LFkkbZ vfHkajtu & 

gMZekfu;k dh dafVdk,a ,oa xzluh fHkrh] ,aiwyk vksQ yksjsUthuh] IysdksbM 'kYd] 

jsf[kr is'kh] jDr fQYe 

5- vfLFk foKku & 

esa<+d] osjul] eqxsZ ,oa [kjxksl dh la/kh;qDr ,oa la/khfoghu vfLFk;ksa dk rqyukRed 

v/;;u 

6- ifjo)Zu tSfodh & 

pwts ds Hkzq.k dh 18&72 ?kaVs dh voLFkkvksa dk W.M. LykbMks }kjk v/;;u] 

18hr, 24hrs, 36hrs, 48hrs, 72hrs dh voLFkkvksa dk ftank izn'kZu] es<+d ds 

v.Ms] fonyu] CykLVwyk] xksLVªwyk] U;w:yk] Vsy cM] cká fxy] ifjiDo rsMikSy 

ykokZ dk vkSfrdh v/;;u] es<+d esa dk;karj.k dk v/;;u] LykbM] ekWMy] pkVZ ds 

}kjk 'kqØk.kqtuu ,oa v.Mk.kqtuu dk v/;;u] fu"kspu dk v/;;uA 

7- izk.kh dkf;Zdh ds iz;ksx & 

jDr esa fgesVksfØV eku dk fu/kkZj.k] fgeksXyksfcu dk fu/kkZj.k] RBC dh x.kuk] 

WBC dh x.kuk] ESR dk ekiu] jDr Ldanu dk fu/kkZj.k] jDr ;wfj;k dk 

ekiu] jDr Xyqdkst dk ekiu] izrhorhZ fØ;k dk v/;;u] ,atkbe fØ;k dk 

izn'kZuA 

8- mf}dkl ds iz;ksx & 

izkWu ds mikaxksa esa lhfj;y gkseksyksxh dk v/;;u] letkr ,oa fo"ketkr vaxksa dk 

v/;;uA 
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uksV % izkf.k;ksa dk foPNsnu ;wthlh ds fu;ekuqlkj ,oa oU; tho lqj{kk vf/kfu;e ds 

rgr mUgha izkf.k;ksa dk fd;k tk;s ftu] ij izfrcU/k ugha gSA 

vadkas dk forj.k & 

fu;fer vH;kl fu;fer fo|kFkhZ iwoZ fo|kFkhZ 

foPNsnu 8 10 

LFkkbZ LykbM 6 8 

ifjo)Zu tSfodh/  

mf}dkl 

6 8 

dkf;Zdh 9 11 

LiksV ¼8½ 16 16 

jsdksMZ 10 - 

lk{kkRdkj 10 12 

dqy ;ksx 65 65 

BOTANY 
Scheme 
Three Papers                                                          Max. Marks : 135         Minimum Marks- 48 

Paper I                  3 Hours Duration                      45Marks                              16 

Paper II                 3 Hours Duration                      45 Marks                             16 

Paper III               3 Hours Duration                      45 Marks                             16 

Practical :             5 Hours  Duration,                 , Max. Marks : 65             Min. Pass Marks : 24 

                                                                                   (One day) 

    
                       
PAPER 1 – ECOLOGY AND PHYTOGEOGRAPHY 
                                  Unit-I 
     Plant Ecology: Definition, scope, branches, Ecological factor affect- 

ing the vegetation. Ecosystem: Structure, its biotic and abiotic compo- 
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nents, food chain and food web, ecological pyramids, energy flow, bio- 

geochemical cycles. 

                                  Unit-II 

Productivity: Primary and secondary productivity and their measurements  

Plant succession: causes. Process types: Hydrosere, Xerosere (Lithosere and Psammosere).  
Community : Structure and development 
 

 

                                 Unit-III 
Pollution of air, water, Noise, their causes, consequences and control.  

Resources: Renewable and non-renewable, management problem of  

depletion of natural vegetation; endangered plants. Red data book. National 

parks and sanctuaries. 

                                 Unit-IV 

Plant adaptations: Hydrophytes, Xerophytes and Halophytes (morpho- 

logical, anatomical and physiological adaptations).  

Ecology of  Rajasthan desert. 

                                 Unit-V 

Biodiversity  Phytogeography Introduction, 

continuous and discontinuous distribution, Phytogeography of India, 

Vegetational regions of India,. Plant indicators. 
 

PAPER II- PLANT PHYSIOLOGY AND BIOCHEMISTRY 
                                   Unit-I 
Osmosis, plasmolysis, deplasmolysis Adsorption. Absorption of water. Ascent of 

sap. Concept of water potential. Transpiration (mechanism of opening &closing of stomata ) 
factors affecting transpiration and its importance Role of macro and micro elements. 
                                   Unit-II 

Photosynthesis: Photosynthetic pigments (Chlorophylls, caratenoids and 

phycobilins)- structure and function. Light reactions mechanism of car- 

bon fixation in C3 and C4 plants. Brief description of C.A.M. plants. 

, compensation point. Factors affecting phosynthesis. 

                                  Unit-Ill 
Respiration: Glycolysis, Krebs cycle, electron transport system and 

oxidative phosphorylation, Photo-respiration factors affecting respiration. Fats: synthesis 

and degradation. 

                                  Unit-IV 

Plant growth regulators: Auxins, gibberellins, cytokinins, ethylene and 

abscissic acid, their discovery, structure, physiological effects and appli- 

cations. Seed dormancy, senescence, photoperiodism and vernalization. 
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                                   Unit-V 

Enzymes General Characteristics, classification, mode of action, inhibi- 

tors. Principles and use of following instruments, techniques: pH mea- 

surement, centrifugation, colorimetry, chromatography (PC, TLC). 

PAPER III - MOLECULAR BIOLOGY & BIOTECHNOLOGY 
                                Unit-I 
Gene concept from Mendel to molecular level, Genetic code, DNA 

types: DNA replication and transcription in prokaryotic system. Nif gene 

and nitrogen fixation. 

                                   Unit-II 
Plasmids, kinds and their uses as vectors, principle of genetic engineer- 

ing and recombinant DNA technology  

. Tools of genetic engineering (PCR, gene sequencing ,  

restriction enzymes, genomic library). 

                                   Unit-III 

Interaction and expression of trans genes, Bt-toxin, Methods of gene 

transfer in higher plants, vector mediated gene transfer. Brief account of 

vectorless gene transfer (Particle gun, liposomes, chemical methods). 

                                   Unit-IV 

History and scope of plant tissue culture. Basic techniques and tools of 

plant tissue culture. Brief amount of protoplast culture and fusion. Plant 

tissue culture in agriculture and forestry. Micropropagation and somatic 

embryogenesis. 

                                   unit-v 

Plant tissue culture in industry, secondary plant products: defination 

types and uses of alkaloids, factors affecting production of secondary 

products in cultures grown in bioreactors (fermentors). 

                               PRACTICALS 

            PAPER I: ECOLOGY AND PHYTOGEOGRAPHY 
1. Find out the density, frequency & abundance of herbaceous species 

     by quardrat method. 

2. To find out the minimum size of the quardrat. 

3. Plant adaptive modifications. Specimens/slides. 

     Opuntia, Euphorbia, Capparis, Leptadenia, Hydrilla, Eichhornia and 

     Typha. 

4. Soil analysis: Field tests. 

     a. Soil texture   b. Soil moisture    c. Soil pH 

5. Water analysis 

     a. Hardness of water   b. Water temperature 
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     c. Carbonate, bicarbonate & chloride tests. 

6.  Ecological instruments and their working. 

     a. Maximum and minimum thermometer        b. Oven. 

   PAPER |II: PLANT PHYSIOLOGY AND BIOCHEMISTRY 
1. To observe streaming movement of protoplasm (Hydriila). 

2. Demonstration of phenomenon of plasmalysis using Rhoeo discolor 

leaves. 

3. Demonstration of phenomenon of osmosis by potato osmoscope. 

 

4. Unequal transpiration by four leaf method 

5. Demonstration of unequal transpiration in dorsiventrat leaf using 

cobalt chloride paper. 

6. Effect of various wavelengths of light on the process of phosynthesis. 

7. Demonstration that light, CO2 and chlorophyll are necessary for 

    photosythesis. 

8. To demonstrate evolution of oxygen in photosynthesis. 
 
 
9. Determine the value of respiratory quotient (RQ) of different 

    respiratory substrates by Ganong's respiroscope. 
10. Growth measurements by Auxanomerer 
11. Demonstration of respiratory enzymes (peroxidase, catalase, 

    dehydrogenase) in plant tissue samples. 

12. Introduction and demonstration of the following instruments/ 

    techniques-pH meter, centrifuge, calorimeter, paper chromatrography. 

13. Phytochemical tests of the following: glucose, starch, proteins, fats, 

    tannins, ascorbic acid and anthocyanins. 

     PAPER |III: MOLECULAR BIOLOGY AND BIOTECHNOLOGY 
1. Principle and application of the following- Laminar air flow/sterile bench, 

     autoclave, ultrafilteration. 

2. Preparation of culture media for microbial growth (Nutrient agar and 

     P.D.A) and solutions of nutrient and growth regulators. 

3. Demonstration of inoculation technique, aspetic transfer of explant 

     and microbial transfer techniques. 

4. Demonstration of resistance sensitivity using antibiotic discs. 

5. Germination of pollen of Catharanthus roseus in 10% sucrose 

     solution. 

Marking Scheme 
Time: 5 Hrs.                        Maximum Marks-65     Minimum Marks- 24                                         

                                                                                        Reg                    Ex non coll. 
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1.Phsiology experiment                                                    6                           8 

2.Ecological exercise -Morphology & Anatomy              6                           8  
     
 
3. SoiI Water tests and Field Exercise                              6                           7     

4.Experiments in tissue culture                                         7                           8 

5. Phyto chemical tests (two)                                            6                           6 

6. Spots (six). Two from each paper                                18                         18 

7. Viva-voce                                                                      8                          10 

8 Records                                                                           8                          - 

                                                                Total              65                       65 

 

 

                               BOTANY 

                    ouLifr foKku 
 

योजना 
तीन पेपस,                                    अ धकतम अकं: 135                   यूनतम   पास अकं: 48 

पेपर I  3 घंटे क  अव ध                    45 अकं                          16            

पेपर II  3 घंटे क  अव ध                    45 अकं                          16     

पेपर III 3 घंटे क  अव ध                    45अकं                          16             

izk;ksfxd ijh{kk : 5 घंटे अव ध, , अ धकतम  अकं: 65                    यूनतम पास अकं: 24 

 

                                       iz”u i= & 1 

ikni ifjfLFkfrdh rFkk ikni Hkwxksy 
bdkbZ & 1 

ikni ifjfLFkfrdh % ifjHkk’kk] egRo] “kk[kk,a] ouLifr dks izHkkfor djus okys 
ifjfLFkfrdh; dkjd] ifjfLFkfrd ra=&lajpuk] tSfod o vtSfod ?kVd] [kkn~; 
J̀a[kyk o [kkn~; tky] ifjfLFkfrd fijsZfeMl ÅtkZ izokg] tSo Hkw jklk;fud pdz A 

bdkbZ & 2 
mRikndrk% izkFkfed o f}rh;d mRikndrk rFkk budk LFkyh; o tyh; Ik;kZoj.k 
esa ekiu] ikni vuqdze.k% dkj.k] izdze&tydzed] “kq’d dzed ¼”kSy dzed o 
ckywdh; dzed½ ] leqnk; lajpuk ,oa fodkl  

 bdkbZ & 3  
ok;q ty rFkk /ofu iznw’k.k% dkj.k] izHkko rFkk fu;U=.k] lalk/ku&uohdj.k o 
vuohdj.k ;ksX;] izkd`frd ouLIfr ds ál dh izcU/kdh; leL;k;sa] ladVxzLr 
ikni] jsM MkVk iqLrd] jk’Vªh; m|ku o vHk;kj.; A 
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bdkbZ & 4 
ikni vuqdwyu% tyksn~fHkn] e:n~fHkn ,oa yo.kènksn~fHkn ¼vdkfjdh “kkfjfjdh; ,oa 
dk;Zdh vuqdwyrka,½  jktLFkku ds e:LFky dh ifjfLFkfrdh A 

bdkbZ & 5 
tSo fofo/krk& ikni Hkwxksy ifjp;] lrr rFkk vlarr forj.k] Hkkjr dk ikni 
Hkwxksy& Hkkjr ds okuLifrd izns”k] ikni lwpd A 

 

iz”u i= & 2 
ikni “kjhj fdz;k foKku ,oa tSSo jlk;u 

bdkbZ & 1 
ijklj.k] thonzO;dqapu] thonzO; fodqapu] ty vo”kks’k.k] jlkjksg.k] ty foHko 
vo/kkj.kk vf/ks”kks’k.k] ok’iksRltZy dh fdz;kfof/k ,oa izHkko Mkyus okys dkjd] ikS/kksa 
esa lq{e ,oa xq: rRoksa dh mikns;rk A 

bdkbZ & 2 
izdk”k la”ys’k.k& o.kZd ¼DyksjksfQy] dsjsVhuksbM~l ,oa Qk;dksfcfyYl½ lajpuk ,oa 

dk;Z] izdkf”kd vfHkfdz;k] c3 ,oa c4 ikniksa esa dkcZu fLFkjhdj.k vfHkfdz;k] CAM 
ikni] larqyu fcUnq] izdk”k la”ys’k.k ij izHkko Mkyus okys dkjd A 

bdkbZ & 3 
“olu % Xykbdksykbfll] dzsCl pdz] bysDVªkWu laogu ra= ,ao vkDlhd`r 
QksLQksfjfydj.k] izdkf”kdh “olu ij izHkko Mkyus okys dkjd olk% la”ys’k.k o 
vi?kVu A 

bdkbZ &4 
ikni o`f} fu;U=d % vkWfDlu] ftczsfyu] lkbVksdkbfuu bFkkhyhu ,Clhfld vEy] 
[kkst] lajpuk] dk;Zdh izHkko ,oa mi;ksx] cht lq’kqIr voLFkk] th.kZrk] nhfIrdkfyrk 
,oa clarhdj.k a 

bdkbZ & 5 
,atkbe% lkekU; y{k.k] oxhZdj.kk] fdz;kfof/k] fujks/kd% fuEu midj.kksa dk fl}kUr] 

mi;ksx o dk;Zfof/k& PH ehVj] lsUVªh¶lwt] o.kZekih] dzksesVksxzkQh ¼PC, TLC½ A 

Izk”u i= & 3 
v.kq tho foKku ,oa tSo izkS|ksfxdh 

bdkbZ & 1 
thu ladYiuk& esaMy ls vkf.od Lrj rd] vkuqoaf”kd dksM] DNA izdkj] 

izksdsfj;ksVl esa DNA izfrfyihdj.k ,oa vuqys[ku] fuQ thu ,oa ukbVªkstu 
fLFkjhdj.k  

bdkbZ & 2 
IySfTeM~l&izdkj rFkk okgd ds :Ik esa budk mi;ksx] vkuqoaf”kd vfHk;kaf=dh rFkk 

iqu;ksZxt DNA rduhd ,oa izksdsfj;ksVl esa blds vuqiz;ksx A  vkuqoaf”kd 

vfHk;kaf=dh ds vkStkj& PCR  thu vuqdze] jsLVªhD”ku ,Utkbe] thuke ykbczsjh A 

bdkbZ & 3 
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thuksa dh ikjLifjd vfHkfdz;k,a rFkk vfHkO;fDr] BT&fo’k] mPp ikniksa esa thu 
LFkkukUrj.k] okgd }kjk thu LFkkukUrj.k] okgd jfgr thu LFkkukUrj.k& laf{kIr 
o.kZu ¼izk{ksfid] ykbikslksel] jlk;fud fo/kh ½ A 

bdkbZ &4 
ikni mRrd lao/kZu % bfrgkl] mi;ks] ewyHkw rduhads ,oa vkStkj] thonzO;d lao/kZu 
,oa lay;u] d`f’k ,oa okfudh esa mRrd lao/kZu rduhdh] lw{ee izo/kZu ,oa dkf;d 
Hkzw.kksn~Hkou A 

 
 

bdkbZ & 5 
m|ksxksa esa ikni mRrd lao/kZu dk mi;ksx ] f}rh;d ikni mRikn ,YdsyksbM dh 
ifjHkk’kk izdkj ,oa mi;ksx] ck;ksfj,DVj ¼QesZUVlZ½ esa f}rh;d mRikn ds fuekZ.k ij 
izHkko Mkyus okys dkjd A 

izk;ksfxd flysCkl 
isij & 1 ikni ifjfLFkfrdh rFkk ikni Hkwxksy 
1- DokVªsV iz;ksx }kjk “kkdh; ikniksa dk ?kuRo] vkoZfr o ?kSjko Kkr djuk   

    DokVªsV dk fuEure vkeki IXI mt. 
2- DokVªsV dk fuEure vkeki Kkr djuk  
3- Ikni esa vuqdwyrk,a izkn”kZ@LykbM vkifU”k;k] ;wQkjZfc;k] dSisjhl] ySiVfMfu;k] 

gkbZfMªyk] vkbDkfuZ;k] VkbQk  
4- e`nk fo”ys’k.k@ {ks= ifj{k.k 

a) e`nk&laxBu  b) eǹk vknzrk c) eǹk PH  
5- ty fo”ys’k.k  

a) ty dBksjrk  b) ty rkidze  c) dkcksZusV] ckbdkcksZusV o DyksjkbM VsLV 
6- ikfjfLFkfrdh midj.k o mudh dk;Z”kSyh 

a) vf/kdre o U;wure FkekZehVj b) vou  

              isij & 2 ikni dkf;Zdh o tSo jlk;u  

1- izksVksIykle ¼gkbfMªyk½ xfr iznf”kZr djuk 
2- jksfg;ksfMldyj dh ifRr;ksa esa tho nzO;dqapu iznf”kZr djuk  
3- vkyw ijklj.k ekih }kjk ijklj.k iznf”kZr djuk  
4-  
5- dkckWYV DyksjkbM isij ds }kjk f}ik”kfoZd iRrh esa vleku ok’iksRltZu dk izn”kZu  
6- izdk”k la”ys’k.k ij izdk”k ds fofHkUu rjax nS?;ksZ dk izHkko  

7- izdk”k la”ys’k.k ds fy, izdk”k CO2 o DyksjksfQy dh vko”;drk dks n”kkZuk  
8- izdk”k la”ys’k.k ds le; vkDlhtu mRltZu dks n”kkZuk  
9- xsukax jslikbjksehVj }kjk fofHkUu “oluk/kkj dk “olu xq.kkad Kkr djuk 
10-   
11- “olu&btakbedks ¼ijvksDlhMst] dsVyst] fMgkMªksftust½ ikni mRrdksa esa n”kkZuk 
12- fuEu midj.kksa dk ifjp; o fdz;k fof/k dks n”kkZuk  

PH ehVj] lsUVªh¶;wt] dsyksjhehVj isij dzksesVksxzkQh  
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13- fuEu ds ikni jlk;u VsLV & Xywdkl] LVkpZ] izksfVu] olk] Vsuhu] ,ldkfcZd ,flM] 
,UFkkslkbfuu 
isij & 3 v.kq tho foKku ,oa tSo izkS|ksfxdh 
1- fuEu ds fl}kUr o vuqiz;ksx& ysfeukj ok;q izokg] futZyhdj.k csap] vkVksDyso] 

vYVªkfQyVsª”ku  
2- lw{e thoksa dh of̀} ds fy, lao/kZi ek/;e rS;kj djuk ¼iks’kd&vxj o P.O.A½ rFkk o`f} 

fu;ked o iks’kdksa dk foy;u  
3- buvksD;wys”ku rduhd dks n”kkZuk] drksZrdks dk futZe&LFkkukUrj.k] lw{ethoksa dh 

LFkkukUrj.k rduhd  
4- jksx izfrjks/kd fMLd ls izfrjks/kd &laosnuf”kyrk n”kkZuk 

5- lnkcgkj ¼dSFksjsUFkl jkstsf”k;l½ ds ijkxd.kksa dk 10% lqdzksl esa vadqj.k 

 
 

izk;ksfxd vad foHkktu ;kstuk 
le;& 5 ?kaVs    vf/kdre vad 75                        fu;fer      Loa;ikBh  

1- tSo dkf;Zdh iz;ksx 6 
2- ikni ikfjfLFkfrdh& ckg~; vkdkfjdh o vkUrfjd 6 
3- e`nk@ty fQYM VsLV 6 
4- mRrd lao/kZu esa iz;ksx  7 
5- ikni jlk;u iz;ksx nks 6 
6- izkn”kZ ¼N%½ nks izR;sd isij ls  18 
7- ekSf[kd ijh{kk 8 
8- izk;ksfxd vH;kl iqfLrdk 8 

;ksx 65 
 

GEOLOGY 

 

Scheme: 

Theory/ 
Practical 

Nomenclature Hours 
per week 

Duration of 
Exam. 

Max. 
Marks 

Min.Pass 
Marks 

Paper-I Geology of Rajasthan 
& Sedimentology   

2 Hours 3 Hours 45  

 

48 

Paper-II Igneous & 
Metamorphic 

Petrology 

2 Hours 3 Hours 45 

Paper -III Stratigraphy of India 2 Hours 3 Hours 45 

Practicals Related to all the three 
papers 

6 Hours 5 Hours 65 24 
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Note: – Each Theory paper is divided into 5 units. The question paper is divided into three 
parts,Part A,Part B and Part C. Part A (15 Marks) is compulsory and contain 1 question 
containing 10 parts         ( Answer limit 50 words) two questions from each unit, each 
question is of 1.5 marks. Part B (15 Marks) is compulsory and contains five questions with 
internal choice, one from each unit.Candidate is required to attempt all five questions; each 
question is of three marks each (Answer limit 200 words). Part C (15 Marks) contains five 
questions one from each unit. Candidate is required to attempt three questions; each question 
is of 5 Marks (Answer limit 500 words).  

Work load: – Each paper shall be given atleast 2 (two) hours (or three periods) per week 
Theory teaching. Practical shall be given 6 (Six) hours per week. In this way each theory 
paper shall be given atleast 60 hours teaching and total180 hours teaching for practicals per 
teaching session. 

 

Syllabus 

Paper I : Geology of Rajasthan and Sedimentology 

Exam.Duration 3 hrs.           Max. Marks:45 

Unit-I 

Regional Geology and Tectonics of Rajasthan. 

Basement: Banded Gniessic Complex, Mangalwar Complex, Sandmata Complex, Hindoli 
Group, Untala, Gingla and Berach Granites. Form and distribution, stratigraphy, 
metamorphism structure and tectonics of Proterozoic: Aravalli Supergroup; Delhi 
Supergroup; Vindhyan Supergroup; and Marwar Supergroup. Late Proterozoic Magmatism- 
Erinpura granitesand its equivalents; Malani Igneous Suite –distribution, classification,age 
and evolution. 

Unit –II 

Palaeozoic and Mesozoic Stratigraphy of Rajasthan – Bap Boulder Bed, Badhura Formation, 
Mesozoic sequence of Jaisalmer Basin. Deccan Traps in Rajasthan – form and distribution.  

Alkaline Rocks- Mundwara, Sarnu-Dandali and Sankra-Sanawara. 

Tertiary Stratigraphy of Jaisalmer, Barmer and Palana-Ganganagar basins. 

Quaternary Geology of Western Rajasthan – stratigraphy, landforms, palaeoclimate and 
neotectonism. 

Unit –III 

Sedimentology – Sedimentary deposits and sedimentary rocks. Sediment; origin, 
transportation and deposition; Depositional Environment. Post depositional changes- 
lithification and diagenesis.  

Dynamics of eolian, fluvial, near shore and deep sea environments.Concepts of sedimentary 
facies. 

Mineral composition of sedimentary rocks.Heavy minerals :their separation , classification 
and significance. 
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Unit-IV 

Texture of sedimentary rocks: Grain size – distribution, graphical representation and their 
geological significance. Grain shape, sphericity and roundness, Packing ,orientation and 
internal fabric of sedimentary rocks. 

Sedimentary structures: Surface structures viz. - Ripple marks, Sole marks- flute, groove, Rill 
marks, Rain drops imprints etc. Internal structures: Bedding, Graded bedding, Cross bedding 
and penecontemporaneous deformation structures etc.Chemical structures: geodes, cone in 
cone, septaria, styolites etc. Biogenic structures: stromatolites and echnofossils. 

Unit – V 

Classification of sedimentary rocks.Clastic and nonclastic rocks. 

Petrogenesis of common sedimentary rocks viz. conglomerates, breccia, sandstone, shale, 
laterite, bauxite,  limestone, dolomite, gypsite, coal, bog iron ore, rock phosphate. Carbonate 
rocks, their minerals, composition, classification and origin. 

Paper II: Igneous and metamorphic petrology : 

Duration -3 hrs.      Max. Marks:45 

Unit – I 

Igneous rock- plutonic, hypabassal and volcanic rocks.Forms, Texture and structures of 
igneous rocks. 

Unit – II 

Composition, physicochemical constitution of magma.Types of magma and crystallization of 
unicomponent and bicomponent magma- solid solution, mixed crystal, differentiation and 
assimilation of magma. Bowen’s Reaction Series. 

Unit – III 

Concepts of rock kindreds.Classification of igneous rocks.Petrography and petrogenesis of 
common igneous rocks, Granite, granodiorite, Diorite, Gabbro, Syenite, ultrabasic and 
ultramafic rocks and their volcanic equivalents. 

Unit – IV 

Metamorphism, agents of metamorphism and types of metamorphism.Concepts of 
metamorphic grades and facies. Phase rule. Regional (dynamothermal) metamorphism 
Thermal (contact) metamorphism, Plutonic metamorphism and cataclastic metamorphism. 

Unit – V 

Texture and structure of metamorphic rocks.Stress and anti-stress minerals. Metasomatism,  

Pneumatolytic injections.Metamorphism and auto metamorphism.Palingenesis and 
anataxis.Retrograde metamorphism. Description of common metamorphic rocks:-slate, 
phyllite, schist, gneiss, quartzites, marbles, granulite, eclogites, migmatite, charnockites etc. 

Paper III – Stratigraphy of India 

Duration 3 hrs.        Max. Marks :45 

Unit – I 
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Stratigraphy and sedimentation: Dual hierarchy in stratigraphy, vertical and lateral 
relationship. Elements & Principles of stratigraphy.Standard Stratigraphic Time scale and its 
Indian equivalents.Lithostratigraphic, biostratigraphic & chronostratigraphic 
units.Geochronology. Physical and tectonic  divisions of India and their characteristics.  

Unit – II 

Major Precambrian provinces of India: Dharwar Province, Eastern Ghats Province, Central 
Indian Province, Singhbhum –Orissa Province: Distribution, Classification, Formations,  
Important economic minerals. Precambrians of the Extra- Peninsula 

Unit – III 

Proterozoic Formations of India: Cuddapah Supergroup, Bijawar, Gwalior and Kolihan, 
Kaladagi and Pakhal groups. Vindhyan Supergroup, Kurnool group.Marine Palaeozoic 
formations of India: tetheyan regions and lesser Himalayan region  and mesozoic formations 
of India : Distribution, Formations & Lithologies. 

Unit – IV 

Gondwana Super group: sedimentation and Palaeoclimates.Distribution, division, lithology, 
fossil and coal content.Deccan traps: distribution , classification origin and age.  

Infratrappean and intertrappean beds. 

Unit – V 

Cenozoic geology of India: Boundary problems. 

Distribution, classification, lithology and fossil content of Himalayan Paleogene succession, 
Himalayan Neogene succession, Assam-Arakan region, Cauveri and Godavariregion :. 

GEOLOGYPRACTICALS 

Duration 5 hrs.Min. Pass Marks 24 Max. Marks 65 

Distribution of Marks in Geology Practical Examination 

Sedimentology            
12 

Igneous and Metamorphic Petrology      18 

Stratigraphy of India           10 

Field Training            05 

Viva             10 

Record             10 

 

SYLLABUS OF PRACTICAL 

Study of rocks in hand specimens and Petrographic  studies under microscope.  

Igneous rocks: Granite, Granodiotrite, syenite, diorite, anorthosite, norite, gabbro, 
pyroxenite, peridotite, pegmatite, dolerite, rhyolite and basalt.  
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Metamorphic Rocks: Quartzite, marble, gneiss, mica schist, phyllite, slate, amphibolite, 
charnockite, mylonite, migmatite. 

Sedimentary rocks: Sandstone, Limestone, shale, conglomerate, arkose, greywacke.   

Identification of important stratigraphic rocks in hand specimens.  

Distribution of important stratigraphic formations and supergroups in the boundary maps of 
India and Rajasthan  

Field Training: Study of geological formation and rock types for about five days duration 
and a report thereon.  

Books Suggested 

1. Mukherjee P.K. – A text book of geology, (The World Press, Calcutta). 
2. Subramania S. – Petrology I, (COSIP-ULP,Mysore, Uni. Maysore). 
3. Hatch F.H. , Wells, A.K. & Wells M.K. – Petrology of the Igneous rocks,  (CBS 

Publication, Delhi). 
4. Mason, Roger – Petrology of the Metamorphic Rocks, (CBS Publication,  Delhi). 

5. Sen Gupta, S.M. – Introduction to Sedimentology. (Oxford & IBH, Delhi). 
6. Verma, V.K. & Prasad, C. – Text Book of Sedimentary Petrology, (Int.Book Distributers, 

Dehradun). 
7. Greensmith, J.T. – Petrology of the Sedimentry Rocks, (CBS Publication, Delhi). 
8. Ehlers, E.G., Blatt, H. – Petrology Igneous, Sedimentary and Metamorphic, (CBS               

Publication, Delhi). 
9. Tyrrel, G.W. – Principle of Petrology.  
10. Krishnan, M.S. – Geology of India and Burma (Higgin Bothams, Madras). 
11. Wadia, D.N. – Geology of India (Tata Mcgraw hill, Delhi.) 
12. Ravindra Kumar – Fundamentals of Historical Geology & Stratigraphy of India (CBS) 
13. Mahapatra G.B. – A text book of geology. (CBS Publication, Delhi) 

 

Ckh-,llh- ikVZ&II ijh{kk &2022 

Hkw&foKku 

;kstuk % 

LSk}kafrd  dky[kaM@lIrkg Ikjh{kk 
vof/k 

iw.kkZad U;wure 
mÙkh.kkZad 

Ikz'u Ik= I jktLFkku dk HkqfoKku ,oa volkn 
foKku  

2 3 ?kaVs 45  

 

48 Ikz'u Ik= II vkXus; ,oa dk;karfjr ’kSy foKku 2 3 ?kaVs 45 

Ikz'u Ik= III Hkkjro"kZ dk Hkw&foKku 2 3 ?kaVs 45 

Ikzk;ksfxd  6 5 ?kaVs 65 24 

 

नोट - येकlS}kafrd न 

Ik=कोik¡pइकाइय मबांटागयाहै। नप तीनभाग म वभािजतहैAभागए,भागबीऔरभागसी।भागए(15अकं)अ नवा

यहैऔरइसम15 अकंका1 नgksxk ftlds 10 भाग gksxsa, येक इकाईसेदो न gksxsa(mÙkj 
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सीमk50श द)Aभागबी(15अकं)म येकइकाईसे vkarfjdfoकYi के lkFkdqy ik¡p iz’uksa ds mÙkj nsus gksxsa (mÙkj 

सीमk200 श द)A येक नतीनअकं काgksxk ।भागसी(15अकं) येकbdkbZ ls ,d iz’u gksxk,vH;kfFkZ;ksa dks 

rhu iz’uksa ds mÙkj nsus gksxsaA येक नik¡pअकं काgksxk (mÙkj सीमk500 श द)। 

ikB;Øe 

izFke iz'u i= % jktLFkku dk HkwfoKku ,oa volkfndh 

le; 3 ?kaVs        iw.kkZad 45 

bdkbZ&I 

jktLFkku dk izknsf'kd Hkw&foKku o foorZuhdhA vk/kkj % csUMsM fufld dkWEiysDl] eaxyokj] 
lkanekrk dkWEiysDl] fg.Mksyh la?k] ÅUVkyk] fxaxyk o csMp xzsukbZVA  

izksVksjkstksbd& vjkoyh oyu es[kyk] fnYyh oyu es[kyk] foU/k;u egkla?k o ekjokj egkla?k dk 
vkdkj forj.k Lrjhdh dk;kUrj.k ljapuk o foorZuhdhA  

,sjhuiqjk xzsukbV o mlds lerqY;] eykuh vkXus; lqV& forj.k] oxhZdj.k ,oa mRifÙk  

bdkbZ&II 

jktLFkku dh iqjkthoh o e/;thoh Lrfjdh &cki laxqfVdk'e] Hknksjk Qksjes'ku] tSlyesj csflu dh 
eslkstksbZd pV~VkusA jktLFkku esa MsDdu pV~Vkus& vkdkj o forj.kA {kkjh; pV~Vkus& eq/kaokM+k] 
lkjuq M.Mkyh o lka[kyk lukoM+kA tSlyesj] ckMesj o iykuk xaxkuxj nzks.kh dh vkfnuwru 
Lrjhdh] if'peh jktLFkku dk DokVjujh  HkwfoKku& Lrjhdh HkwvkÑfr] iqjk tyok;q o uo 
foorZuhdhA 

bdkbZ&III 

volkndh&volkn ,oa volknh; 'kSy & muds cuus gh izfØ;k] volkn&mRifÙk ifjogu o 
fu{ksi.k] fu{ksi.k okrkoj.k] i'p fu{ksi.k ifjorZu& f'kyh Hkou ,oa izla?kuuA  

ok;q<+] unh;] fudVrVh; ,oa xaHkhj lkxj okrkoj.k dh xfrdh volknh; lay{k.kh dh vo/kkj.kkA  

volknh 'kSyksa dk [kfut laxBu xq:Ro [kfut% mudk IkF̀kDdj.k oxhZdj.k ,oa egRo A 

bdkbZ&IV 

volknh'kSykas dk xBu] d.k vkdkj] mudk forj.k ,oa HkwoSKkfud egRo]  

vkdkj& xksykHkrko xksfy;rk] ,oa volknh 'kSyks dk ladqyau vfHkfoU;kl ,oa vkarfjd lajpukA   

volknh; lajpuk;s  lrgh lajpuk;sa & rjax fpUg] lksy ekdZ] xzqo o ¶ywV] vYilfjr fpUg] o"kkZ 
fpUg( vkarfjd lajpuk,a& laLrj.k] /kkjklaLrj.k]dWzkl laLrj.k isusdkUVsiksjsfu;l fo:i.k lajpuk,] 
jklk;fud lajpuk& thvksM] lsIVsjh;k o LVk;ksykbV vkfn]  tho tfur lajpuk,]LVªksesVksykbVl] 
bDuksthok'eA  

bdkbZ&V 

volknh'kSyksa dk oxhZdj.k] lkekU; la[k.Mh o vla[k.Mh ’kSy A  

lkekU; volknh 'kSyksa dk 'kSy tUku& laxqfVdk'e] czsfD'k;k ckywdk'e] pwuk iRFkj 'kSy ySVkjkbV] 
ckDlkbV MksyksekbV ftilkbV dks;yk cksx vk;ju jksd QkWLQsV dkcksZusV ’kSy &muds [kfut] 
laxBu] oxhZdj.k ,oa mRifrA  

Help
stu

de
ntp

oin
t.c

om



202 
 

 
 

Ckh-,llh- ikVZ &II ijh{kk &2022 

 

Hkw&foKku 

;kstuk % 

LSk}kafrd  dky[kaM@lIrkg Ikjh{kk 
vof/k 

iw.kkZad U;wure 
mÙkh.kkZad 

Ikz'u Ik= I jktLFkku dk HkqfoKku ,oa volkn 
foKku  

2 3 ?kaVs 45  

 

48 Ikz'u Ik= II vkXus; ,oa dk;karfjr ’kSy foKku 2 3 ?kaVs 45 

Ikz'u Ik= III Hkkjro"kZ dk Hkw&foKku 2 3 ?kaVs 45 

Ikzk;ksfxd  6 5 ?kaVs 65 24 

 

नोट - येकlS}kafrd न 

Ik=कोik¡pइकाइय मबांटागयाहै। नप तीनभाग म वभािजतहैAभागए,भागबीऔरभागसी।भागए(15अकं)अ नवा

यहैऔरइसम15 अकंका1 नgksxk ftlds 10 भाग gksxsa, येक इकाईसेदो न gksxsa(mÙkj 

सीमk50श द)Aभागबी(15अकं)म येकइकाईसे vkarfjdfoकYi के lkFkdqy ik¡p iz’uksa ds mÙkj nsus gksxsa (mÙkj 

सीमk200 श द)A येक नतीनअकं काgksxk ।भागसी(15अकं) येकbdkbZ ls ,d iz’u gksxk,vH;kfFkZ;ksa dks 

rhu iz’uksa ds mÙkj nsus gksxsaA येक नik¡pअकं काgksxk (mÙkj सीमk500 श द)। 

f}rh; iz'u i= % vkXus; ,oa dk;karfjr 'kSy foKku 

le; 3 ?kaVs         iw.kkZad 45 

bdkbZ&I 

vkXus; 'kSy & foryh;] vf?kforyh; ,oa Tokykeq[kh 'kSyA vkXus; 'kSyksa ds :i] xBu o lajpuk,¡A 

bdkbZ&II 

eSXek dk la?kVu ,oa jpuk eSXek ds izdkj] ,d ?kVdh; o f}vaxh; eSXek dk fØLVyhdj.k& 
feJfØLVy  foHksnhdj.k ,oa Lokaxhdj.k A ckWosu izfrfØ;k Ja[kykA 

bdkbZ&III 

vkXus; 'kSyksa esa la?kkr dh vo/kkj.kk A  vkXus; 'kSyksa dk oXkhZdj.kizeq[k vkXus; 'kSyksa dh 'kSy o.kZuk 
o 'kSytuu  & xzsukbV]xzsuksMk;ksjkbV] Mk;ksjkbV] xzsczks] lkbukbV] vfr{kkjh; ,oa vfryksgh; 'kSy ,oa 
mudh Tokykeq[kh; lerqY;A 

bdkbZ&IV 

dk;kUrj.k % dkjd ,oa izdkjA dk;kUrj.k dh Jsf.k;ksa ,oa lay{kf.k;ksa dh vo/kkj.kkA  

izknsf’kd ¼m"ekxfrd½ rkih; ¼Li'kZ½ foryh; ,oa vinyuh; dk;kUrj.kA 

bdkbZ&V 
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dk;krfjr 'kSyksa ds xBu ,oa lajpuk,¡ lEkcy o izfrcy [kfut] rRokUrj.k& m".k okf"i; 
dk;kUrj.k vUr%{ksi.k dk;kUrj.k o Lodk;kUrj.k] iquxZyu o iquHkZou] i'pxfrd dk;kUrj.kA  

izeq[k dk;kUrfjr 'kSyksa dk v?;;u& LysV] QkbykbV] f’kLV] ukbl] gkuZQsYl] laxejej] DokVZtkbV 
XkzsuqykbV feXesVkbV] pkjuksdkbV vkfnA  

Ckh-,llh- ikVZ &II ijh{kk &2022 

Hkw&foKku 

 

;kstuk % 

नोट - येकlS}kafrd न 

Ik=कोik¡pइकाइय मबांटागयाहै। नप तीनभाग म वभािजतहैAभागए,भागबीऔरभागसी।भागए(15अकं)अ नवा

यहैऔरइसम15 अकंका1 नgksxk ftlds 10 भाग gksxsa, येक इकाईसेदो न gksxsa(mÙkj 

सीमk50श द)Aभागबी(15अकं)म येकइकाईसे vkarfjdfoकYi के lkFkdqy ik¡p iz’uksa ds mÙkj nsus gksxsa (mÙkj 

सीमk200 श द)A येक नतीनअकं काgksxk ।भागसी(15अकं) येकbdkbZ ls ,d iz’u gksxk,vH;kfFkZ;ksa dks 

rhu iz’uksa ds mÙkj nsus gksxsaA येक नik¡pअकं काgksxk (mÙkj सीमk500 श द)। 

rr̀h; iz'u i= % Hkkjro"kZ dk Hkw&foKku 

le; 3 ?kaVs         iw.kkZad 45 

bdkbZ&I 

Lrfjdh o volknu % Lrfjdh esa nksgjh mPpksPp ijaijk m/okZ/kj o ik'oZ lEcU/kA Lrfjdh ds rRo o 
fl)kUrAEkudHkwoSKkfud le;pØ o Hkkjrh; rqY; Lrfjdh A vLe Lrfjdh] tSo Lrfjdh o 
dkykuqØe Lrfjdh bZdkb;k¡   HkwoSKkfud dky fu.kZ; fo/kkAHkkjr dk HkkSfrd o fooÙkZfud foHkktu]  

bdkbZ&II 

Hkkjr ds izeq[k vk|egkdYi dfVcU/k % /kkjokM+] iwohZ ?kkV] e/; Hkkjr] flagHkwe& mM+hlk dfVcU/k ,oa 
muds forj.k] oxhZdj.k] QkesZ’ku] egRoiw.kZ vkfFkZd [kfutA vfrizk;}hih; Hkkjr ds iwoZ ØsEczh;u 
QkesZ’kuA  

bdkbZ&III 

Hkkjr dh izksVksjkstksbd QkesZ'ku % dqMIik egkla?k] chtkoj] Xokfy;j] dksfygku] dkykMxh ,oa 
ik[kky la?kA foU/k;u egkla?k] dqjuqy la?kA Hkkjr dh leqnzh iqjkthoh egkdYi QkesZ'ku% VsFkh;u o 

LSk}kafrd  dky[kaM@lIrkg Ikjh{kk 
vof/k 

iw.kkZad U;wure 
mÙkh.kkZad 

Ikz'u Ik= I jktLFkku dk HkqfoKku ,oa volkn 
foKku  

2 3 ?kaVs 45  

 

48 Ikz'u  Ik= II vkXus; ,oa dk;karfjr 'kSy foKku 2 3 ?kaVs 45 

Ikz'u  Ik= III Hkkjro"kZ dk Hkw&foKku 2 3 ?kaVs 45 

Ikzk;ksfxd  6 5 ?kaVs 65 24 
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yslj fgeky; {ks= o Hkkjr ds e?;thoh egkdYi lewg dk Hkw&foKku % forj.k] QkesZ’ku ,oa 
fyFkksykWthl o thok'eA 

bdkbZ&IV 

xkasMokuk lewg dk Hkw&foKku&forj.k] oxhZdj.k] ’kSfydh thok'e ,oa dks;ys ds HkaMkjA  

MsDdu VªsIl % forj.k] oxhZdj.k] mRifÙk ,oa vk;qA bUVªk Vsªfi;u o bUÝk Vsªfi;u 'kSyA 

bdkbZ&V 

Hkkjr ds lsukstksbd o DokVauZjh egkdYi lewgksa dk Hkw&foKku&forj.k] oxhZdj.k]'kSfydh ,oa thok'e 
%rr̀h;d dYi ds 'kSy&f'kokfyd egkla?k] vklke&vjkdku] dkosjh ,oa xksnkojh {ks=  

Ckh-,llh- ikVZ &II ijh{kk &2022 

 

Hkw&foKku 

;kstuk % 

Ckh-,llh- ikVZ &II ijh{kk &2022 

 

Hkw&foKku &izk;ksfxd 

 

Lke; 5 ?kaVs   u;wure vad 24  iw.kkZad 65 

volkn foKku           12 

vkXus; ,oa dk;kUrfjr 'kSy foKku   18 

Hkkjr dk Lrfjr 'kSy foKku         10 

{ks=h; dk;Z           05 

ekSf[kd            10 

iz;ksx'kkyk dk;Z vH;kl iqfLrdk    10 

 

ikB;Øe& izk;ksfxd 

'kSykssa dh gLruewus esa igpku ,oa v?;;u vkXus; 'kSysa & xzsukbV] xzsuksMkbjkbV] lkbukbV] Mk;ksjkbV] ,uksFkksZlkbV] 
uksjkbV] xzsczk]s ikbjksDlhukbV] iSjhMksVkbV] iSXesVkbV] MksysjkbV] jk;ksykbV] cslkYVA  

dk;kUrfjr 'kSy&DokV~tkZbV] laxejej] uhl] vHkzd f’kLV] QkbykbV] LysV] ,EQhcksykbV] pkuksZdkbV] ek;yksukbV] 
feXesVkbVA 

LSk}kafrd  dky[kaM@lIrkg Ikjh{kk 
vof/k 

iw.kkZad U;wure 
mÙkh.kkZad 

Ikz'u Ik= I jktLFkku dk HkqfoKku ,oa volkn 
foKku  

2 3 ?kaVs 45  

 

48 Ikz'u Ik= II vkXus; ,oa dk;karfjr ’kSyfoKku 2 3 ?kaVs 45 

Ikz'u Ik= III Hkkjro"kZ dk Hkw&foKku 2 3 ?kaVs 45 

Ikzk;ksfxd  6 5 ?kaVs 65 24 
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volknh 'kSysa &ckyqdk’e] pwukiRFkj] 'kSy] laxqfVdk’;] vkdksZt] xzsosdA fuEu 'kSyksa dk lw{en’kZd ;a= ls f'kykoh{k.kh 
v?;;u& xzsukbV] xzsuksMk;ksjkbV] jk;ksykbV] lkbukbV] MksyksjkbV] xzsczks] ckyqdk’e] pwukiRFkj] vkdksZt] xzsosd 'kSy] 
Qk;ykbV] vHkzd f’kLV] laxejej] pkuksZdkbVA 

nsgyh&vjkoyh oyu es[kyk] eq[; foU?;u nkªsf.kdk] xksMokuk egklewg o Msdu VsªIk dk forj.k n’kkZus okys Hkkjr ds 
vkjs[kuA  

{ks=h; dk;Z & ,d lIrkg ds fy, Hkw&oSKkfud lewgksa ,oa 'kSyksa ds v?;;u gsrq {ks=h; izf’k{k.k ,oa mlds Ik’pkr~ izfrosnuA 

 

 

GEOGRAPHY 

Scheme 

Two papers  Minimum pass marks: 54  Maximum marks: 150 

Paper-I   3 hours duration   75 marks 

Paper- II  3 hours duration   75 marks)  

Arts & Science Practical: 

Arts: Minimum pass marks: 18  Maximum marks: 50     

Science: Mini. pass marks:  18  Maximum marks: 50 

PAPER I: HUMAN GEOGRAPHY 

Note: The question paper will be divided into three sections.  
 
Section A will contain 10 questions in all (two questions from each unit). Each question will 
carry 2 marks. All 10 questions are compulsory. 
 
Section B will contain 10 questions in all (two questions from each unit). Candidates have to 
attempt 5 questions by selecting 1 question from each unit.  Each question will carry 5 marks.  
 
Section C will contain 5 questions (one from each unit). Candidates have to attempt any three 
questions. Each question will carry 10 marks. 
 

UNIT-I 

Nature and scope of human geography; Branches of human geography; Principles of human 

geography; Approaches of human geography; Concepts of man-environment relationship- 

determinism, possibilism, and neo-determinism; Dichotomy in physical and human 

geography. 

UNIT- II 
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Division of mankind: spatial distribution, physical and social profile of racial groups, ethnic 

groups, tribal groups in the world and in India; early economic activities of mankind- food 

gathering, hunting, fishing and shifting cultivation. 

UNIT-III 

Humanadaptation to environment (i) Cold region Eskimos, (ii) Hot region Bushman & 

Pigmy, (iii) Plateau region Gonds & Masai, (iv)  Mountain region Gujjar & Naga, (v) Plain 

region Bhils & Santhal, their social  and economic activities. 

UNIT-IV 

Distribution of population: World  distribution pattern; physical, economic and social factors 

influencing spatial distribution; Concept of over population, under population, and optimum 

population. Zero population growth; Migration- internal and international. 

UNIT-V 

Population regions of India; dynamic, prospective, depressed; Problem of over population of 

India and remedial measures. Population programmes and policy of India. 

Books recommended: 

1. Bergwan Edward E: Human Geography: Culture, Connection and Landscape, 

Prentice Hall, New Jersey, 1995. 

2. Carr,M: Patterns, Process and Change in Human Geography, MacMillan,London, 

1987. 

3. Fellman, J L: Human Geography- Landscape of human activities, Brown & 

Benchman, USA, 1997. 

4. Blij HJ: Human Geography, Culture, Society and space; John Willey, New York, 

1996. 

5. Kaushik: Manav Bhoogol ke saral sidhant, Rastogi, Meerut. 

6. Dvivedi and Kannojia: Manav Bhoogol ke Sidhant, Kitab Mahal, Allahbad. 

7. Gujjar and Jat: Manav Bhoogol, Panchshee Prakashanl, Jaipur. 

 

PAPER II: GEOGRAPHY OF RAJSTHAN 

3hrs duration         Maximum 

marks:75 
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Note: The question paper will be divided into three sections.  
 
Section A will contain 10 questions in all (two questions from each unit). Each question will 
carry 2 marks. All 10 questions are compulsory. 
 
Section B will contain 10 questions in all (two questions from each unit). Candidates have to 
attempt 5 questions by selecting 1 question from each unit.  Each question will carry 5 marks.  
 
Section C will contain 5 questions (one from each unit). Candidates have to attempt any three 
questions. Each question will carry 10 marks. 
 

 

UNIT-I 

Introduction: Formation and administrative setting of the state, Geological structure, Relief, 

Physiographic regions, Drainage, Climate, Soils, Natural vegetation. 

UNIT-II 

Agricultural and economic aspects of the state: Food and commercial crops, Main irrigation 

sources, types and their intensity, waste land and desert land development programmes, 

Livestock and dairy development. 

UNIT- III 

Power and energy resources: Hydro based, Thermal, Atomic, Solar, Biogas; Mineral 

resources and industries. 

UNIT-IV 

Demographic structure: growth, distribution, density, urban- rural, occupational structure, 

literacy and cultural heritage; Tribes of Rajasthn: Bhil and Grasia; Factors affecting the 

development of transportation and trade in the state. 

UNIT-V 

Geographical regions of Rajasthan, Detailed study of Marusthali, Aravalli, Hadoti and 

Eastern Plain. 

Books Recommended: 

1. Mishra, V C: Geography Rajasthan, National Book Trust, New Delhi, 1967. 

2. Sharmas H.S. & M.L.: Geographical Facts of Rajasthan. 

3. Bhalla L R: Rajasthan ka Bhoogol, Kuldip Prakashan, Ajmer. 
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4. Sharm & Sharma: Rajasthan ka Bhoogol, Pancheel Prakashan, Jaipur. 

5. Saxena, H M: Rajasthan ka Bhoogol, RajsthnHindiGranthAcademy, Jaipur. 

6. Sharma Dinesh Chandra & Puspa Sharma: Rajasthan Aaj Tak. 

 

 

 

 

 

PRACTICAL 

Scheme: 6 periods per week per batch of 40 students. 

Arts & Science Practical:  

Arts: Minimum pass marks: 18  Maximum marks: 50 

Science: Mini. pass marks:  18  Maximum marks: 50 

Distribution of marks:     Arts   Science 

1. Lab work 2 hrs duration    18   18 

2. Field survey & viva-voce 2 hrs duration  8+4=12   8+4=12 

3. Record work & viva- voce 2 hrs duration  8+4=12   8+4=12 

4. Project report & viva- voce    6+2=08   6+2=08 

Total       50   50 

Note: Three exercises to be attempted out of five exercises and 20 candidates be examined in 

one batch. 

CONTENTS: 

Types of cartographic symbols and their uses- point, line and area symbols, Classification of 

distribution maps, Representation of population data, Distribution (dot), density (choropleth), 

growth (ring), sex composition (pyramid), urban- rural population (dot, circle & sphere), 

Agriculture data- Land use(divided circle), distribution (dot and symbols), Irrigated area as 

percentage to total cropped area (choropleth), Industrial data- production (Block pile, bar), 
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Transport data ( traffic flow diagram); Spearman’s rank correlation and regression; Plane 

Table Survey- radiation, intersection, resection: two & three point problems- Llano’s method, 

Bassel’s method, Trial & error method, Mechanical method. Survey Report- Agricultural 

survey of a village, Report should be prepared by the students separately.  

Books recommended: 

5. Lawrence, G R P: Cartographic Methods, Methuen, London. 

6. Mishra R P: Fundamentals of Cartography, McMilan, New Delhi. 

7. Monkhouse, F J & Wilkinson, H R : Maps and Diagrams, Methuen, London, 1994. 

8. Singh, R L: Elements of Practical Geography, Kalyani Publishers, New Delhi. 

9.  J.P. Sharma: Prayogatmak Bhoogol ki Rooprekha, Rastogi, Meerut. 

10. Mamoria C B & Jain S M : Prayogatmak Bhoogol, Sahitya Bhavan Agra. 

11. S.M. Jain: Prayogatmak Bhoogol, Sahitya Bhavan, Agra. 

 

ch-,@ch-,llh ikVZ f}fr; 

Hkwxksy 

izFke iz'u i= % ekuo Hkwxksy 

vof/k % 3 ?kaVs         iw.kkZd % 75 

uksV %&iz'u i= ds dqy rhu [k.M gksaxsA[k.M ^v* esa 10 iz'u gksaxsaA izR;sd bdkbZ ls 2 
vadksa ds 2 iz'u rFkk lHkh iz'uksa ds mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh 'kCn lhek 
50 'kCnksa ls vf/kd ugha gksxh A [k.M ^c* esa  izR;sd bdkbZ esa ls 2 iz'u lfgr dqy 10 
iz'u gksaxsaA izR;sd iz'u 5 vad dk gksxkA ijh{kkFkhZ dks izR;sd bdkbZ ls 1 iz'u dk mÙkj 
nsrs gq, dqy 5 iz’uksa dk mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh 'kCn lhek 200 'kCn 
gksxhA [k.M ^l* esa dqy 5 iz'u]  izR;sd bdkbZ ls 1 iz'u] gksxsa A ijh{kkFkhZ dks fdUgha 
rhu iz'uksa ds mÙkj nsus gksaxs rFkk izR;sd iz'u 10 vad dk gksxkA izR;sd iz'u ds mÙkj 
dh 'kCn lhek 500 'kCnksa ls vf/kd ugha gksxh A 

 

bdkbZ &1 

ekuo Hkwxksy dh izd`fr vkSj fo"k;oLrq] ekuo Hkwxksy dh 'kk[kk,sa] ekuo Hkwxksy ds fl)kar] ekuo 

Hkwxksy ds mikxe % ekuo& i;kZoj.k lEcU/k dh vo/kkjk.kk& fu'p;okn] lEHkookn vkSj 

uo&fu'p;okn] }Srokn  & HkkSfrd cuke ekuo Hkwxksy A 

bdkbZ &2 
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ekou iztkfr;ksa dk foHkktu % LFkkfud forj.k] fofHkUUk tkfr; lewgksa ds HkkSfrd ,oa lkekftd 

izk:i] tkrh; lewg] fo'o vkSj Hkkjr esa tutkrh; lewg] ekuo dh izkjafHkd vkfFkZd xfrfof/k;ka % 

Hkkstu ,d=hdj.k] f'kdkj] eRL; ,oa LFkkukrfjr d`f"k A 

bdkbZ &3 

i;kZoj.k ds izfr ekuoh; vuqdwyu % ¼i½ B.Ms izns’k & ,fLdeks ¼ii½ xeZ izns’k& cq’keSu] fiXeh ¼iii½ 

iBkjh izns’k & XkkSM] elkbZ ¼iv½ ioZrh; izns’k & xwtj ?kqeDdM+ ,oa ukxk ¼v½ eSnkuh izns’k & Hkhy] 

LaFkky] budh lkekftd vkSj vkfFkZd xfrfof/k;ka A 

bdkbZ &4 

tual[;k dk forj.k% fo'o forj.k izk:i& LFkkfud forj.k dks izHkkfor djus okys HkkSfrd] vkfFkZd 

rFkk lekftd dkjd] tukf/kD;] tukHkko vkSj vkn'kZ tula[;k dh vo/kkj.kk] 'kwU; tula[;k o`f)] 

tula[;k dk vkarfjd ,oa varjkZ"Vªh; LFkkukarj.k A 

bdkbZ &5 

Hkkjr ds tula[;k izns'k % xR;kRed] fodklksUeq[k rFkk fodklfoeq[k {ks=] Hkkjr esa tuf/kD; dh 

leL;k rFkk mik; A Hkkjr ds tual[;k dk;ZØe vkSj uhfr;ka A 

f}rh; iz'u i= % jktLFkku dk Hkwxksy 

vof/k % 3 ?kaVs         iw.kkZd % 75 

uksV %&iz'u i= ds dqy rhu [k.M gksaxsA[k.M ^v* esa 10 iz'u gksaxsaA izR;sd bdkbZ ls 2 
vadksa ds 2 iz'u rFkk lHkh iz'uksa ds mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh 'kCn lhek 
50 'kCnksa ls vf/kd ugha gksxh A [k.M ^c* esa  izR;sd bdkbZ esa ls 2 iz'u lfgr dqy 10 
iz'u gksaxsaA izR;sd iz'u 5 vad dk gksxkA ijh{kkFkhZ dks izR;sd bdkbZ ls 1 iz'u dk mÙkj 
nsrs gq, dqy 5 iz’uksa dk mÙkj nsuk vfuok;Z gSA izR;sd mÙkj dh 'kCn lhek 200 'kCn 
gksxhA [k.M ^l* esa dqy 5 iz'u]  izR;sd bdkbZ ls 1 iz'u] gksxsa A ijh{kkFkhZ dks fdUgha 
rhu iz'uksa ds mÙkj nsus gksaxs rFkk izR;sd iz'u 10 vad dk gksxkA izR;sd iz'u ds mÙkj 
dh 'kCn lhek 500 'kCnksa ls vf/kd ugha gksxh A 

bdkbZ &1 

izLrkouk & jkT; dk fuekZ.k vkSj iz'kkldh; <kapk] HkwxfHkZd lajpuk] /kjkry] Hkwvkd`frd izns'k] ty 

izokg] tyok;q] fefV~V;ka] izkd`frd ouLifr A 

bdkbZ &2 
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jkT; dk d`f"kxr ,ao vkfFkZd Lo:Ik % [kk|kUUk ,oa O;kikfjd Qlysa] flapkbZ ds eq[; L=ksr & izdkj] 

mudh xgurk] O;FkZ Hkwfe vkSj e:LFky fodkl dk;ZØe] Ik'kq/ku rFkk Ms;jh fodkl A  

bdkbZ &3 

'kfDr o ÅtkZ ds lalk/ku % ty vk/kkfjr] rkih;] vk.kfod] lkS;Z ÅtkZ] ck;ks xSl] [kfut lalk/ku 

vkSj m/kksx A 

bdkbZ &4 

tukadh; ljapuk & tual[;k o`f)] forj.k] ?kuRo] uxjh;&xzkeh.k tula[;k] O;kolkf;d ljapuk] 

lk{kjrk] lkaLd`frd fojklr] jktLFkku dh tutkfr;ka Hkhy vkSj xjkfl;k rFkk jkT; esa ;krk;kr 

vkSj O;kikj ds fodkl dks izHkkfor djus okys dkjd A 

bdkbZ &5 

jktLFkku ds HkkSxksfyd izns'k & e:LFky] vjkoyh] gkM+kSrh] iwohZ eSnku dk foLRkr̀ v/;;uA 

izk;ksfxd 

;kstuk % izfr cSp 40 fo|kfFkZ;ksa dk izfr lIrkg 6 dkyka'k v/;;u  

iw.kkZd % dyk 50  vof/k 6 ?kaVs   U;wure mRrh.kZ dyk % 18 

 foKku 50  vof/k 6 ?kaVs     foKku% 18 

vadks dk foHkktu %      dyk    foKku 

1- iz;ksx'kkyh; dk;Z %            18   18  

2- {ks= losZ{k.k vkSj ekSf[kd         8$4=12  8$4=12 

3- fjdkMZ dk;Z vkSj ekSf[kd    8$4=12  8$4=12 

4- losZ{k.k fjiksVZ vkSj ekSf[kd    6$2=8   6$2=8 

dqy        50   50 

uksV %& dqy ikap iz'uksa esa ls rhu iz'u gy djus gksxsa A izfr cSp 40 ijh{kkfFkZ;ksa dk ewY;kadu fd;k 

tk;sxk A  

ikB~;Øe 

1- dkVksZxzkfQd fpg~uksa ds izdkj o muds mi;ksx& fcUnq] js[kh; o {ks=Qyd fpg~u] 2- forj.k 

ekufp=ksa dk oxhZdj.k] tula[;k lEcU/kh vkadM+ks dk fp=.k% forj.k ¼fcUnq fof/k½] ?kuRo ¼o.kZek=h½] 

Help
stu

de
ntp

oin
t.c

om



212 
 

 
 

o`f) ¼or̀ vkjs[k½] fyax&ljapuk] ¼fijSfeM vkjs[k½ uxjh;& xzkeh.k tula[;k] ¼fcUnq] or̀] xksyh; 

vkjs[k½ 3- d`f"k lEcU/kh vkadM+ksa dk fp=.k % Hkwfe mi;ksx ¼ foHkkftr or̀ vkjs[k½ Qlyksa dk forj.k 

¼fcUnq rFkk fpg~u fof/k½ dqy Qly {ks= esa flafpr {ks= dk izfr’kr ¼o.kZek=h½] 4- vkS|ksfxd vkadM+ks 

dk fp=.k& mRiknu ¼bf"Vdk iqat] n.M vkjs[k½ ;krk;kr lEcU/kh vkadM+ks dk fp=.k & ;krk;kr 

izokg vkjs[k 5- Lih;jeSu dk lglEcU/k xq.kkad ,oa fjxzslu A 6- leiVy losZ{k.k & fodhj.k 

izfrPNsnu] iqufLFkfr fu/kkZj.k % nks ,oa rhu fcUnq leL;k & ykuks fof/k] csly fof/k] Hkwy ,oa tkap 

fof/k] ;kfU=d fof/k A 7- losZ{k.k fjiksVZ % fdlh ,d xkao dk d`f"k losZ{k.k] fo|kfFkZ;ksa }kjk fjiksVZ 

vyx ls rS;kj djuk gSA   

 

 

 

DEFENCE AND STRATEGIC STUDIES 

Scheme of examination: 

General Instructions: 

5 There shall be two theory papers of 75 Marks each and Practical of 50 marks. The candidate will 

be required to pass in theory and practical separately. 

6 Each theory paper will require four teaching periods of 60 minutes or six teaching period of 45 

minutes for both papers per  week. 

7 Practical papers will require 4 period of 45 minutes or 3 periods of sixty minutes per week for a 

batch of 20 students.  

8 Each paper will contain three parts- Part-A will have 10 questions, these will be compulsory. 

Answers of these questions are limited upto 50 words each. Each question carries 2 marks. Part-

B will have 7 questions out of which five questions are to be attempted. The answer of each 

question shall be limited upto 200 words. Each question carries 5 marks. Part-C will have total 4 

questions out of which two questions are to be attempted. The answers of each question shall be 

limited upto 500 words. Each question carries 15 marks. 

Scheme: 

Paper I  3Hrs  Max. Marks 75  Min. Pass Marks 27 

Paper II  3Hrs  Max. Marks 75  Min. Pass Marks 27 

Practical  3Hrs  Max. Marks 50  Min. Pass Marks 18 

 

PAPER - I  STUDY OF WARFARE 
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Max. Marks: 75                                         Time: 3 hours  

UNIT - 1  

a) War: Definition concept, scope, advantages and disadvantages  

b) Modern warfare: Concept. Definition and features 

c) Nuclear war, biological and chemical war  (NBC), Weapons of Mass Destruction (WMD) 

UNIT - II  

a) Cold war: Definition, principles and its instrument as psychological, economical and 

diplomatic war 

b) Guerilla war: Definition, principles and main factors for successful Guerrilla warfare 

c) War as an instrument of policy, Disarmament.  

UNIT - III  

a) Principles of war: Concept and its importance. 

b) Selection and maintenance of Aim, Offensive action, concentration, surprise and co-

operation  

c) Economy of force, security, mobility, administration and moral 

UNIT - IV  

a) Strategy, definition, concept and importance  

b) Strategy of indirect approach 

c) Types of strategy 

d) Difference between strategy and grand strategy  

UNIT - 5 

a) Tactics: Definition, concept and importance 

b) Distinction between strategy and tactics  

c) Tactics during 20th century  

d) Importance of Science and Technology in war 

Books Recommended: 

1. The Art of war on land: Arthor Birni  

2. Military Science: Col. Bhupender Singh 

3. ;q) ds fl)kar ,oa lkefjdh% ,e- ih- oekZ 

4. ;q) o 'kkfUr dh leL;k,a% feJ o ik.Ms; 

5. LFky ;q) dyk% ';ke yky o eqdthZ 

6. ;q) dh izd`fr vkSj mÙkjh vQzhdk dk laxzke% MkW- yYyu flag 

Help
stu

de
ntp

oin
t.c

om



214 
 

 
 

7. Hkkjrh; lSU; bfrgkl% MkW- ckcwjke ik.Ms; 

8. Hkkjrh; lSU; bfrgkl% MkW- yYyu flag 

9. ;q) dk v/;;u% MkW- ,l- ds- feJ% ekMZu izdk'ku] tkya/kj 

10. lEiw.kZ lSU; foKku% Jherh iq"ik tSu 

 

 

 

 

 

 

 

 

j{kk ,oa j.kuhfr v/;;u 

ijh{kk ;kstuk% 

lkekU; funsZ’k 

4. dqy nks lS)kfUrd iz'u&i= 75&75 vad ds gksaxs] tcfd ,d izk;ksfxd i= 50 vad dk gksxkA 

fo|kFkhZ dks lS)kfUrd ,oa izk;ksfxd i= esa vyx&vyx mÙkh.kZ gksuk vfuok;Z gSA 

5. izR;sd lS)kfUrd i= ds fy, 45 feuV ds 6 dkyka'k gksaxs vFkok 60 feuV ds 4 dkyka'k izfr 

lIrkg nksuksa i=ksa ds fy, fu/kkZfjr gksaxsA 

6. izk;ksfxd i= gsrq 45 feuV ds pkj dkyka'k vFkok 60 feuV ds rhu dkyka'k izR;sd lIrkg 20 

fo|kfFkZ;ksa ds ny (Group) ds fy, gksaxsA 

7. izR;sd iz'u i= ds rhu Hkkx gksxsa A Hkkx & v esa 10 iz'u gksxsa ;s vfuok;Z gksxsa A izR;sd iz'u 

dk mRrj 50 'kCnksa rd lhfer gksxsa A izR;sd iz'u 2 vad ds gksxsa A Hkkx& c esa dqy lkr iz'u 

gksxsa] ftlesa ls fdUgh ikap iz'uksa ds mRrj fy[kus gksxsa A izR;sd iz'u dk mRrj 200 'kCnksa rd 

lhfer gksxk A izR;sd iz'u ds ikap vad gksxsa A Hkkx & l esa dqy pkj iz'u gksxsa ftlesa ls nks 

iz'uksa ds mRrj fy[kus gksxsa A izR;sd iz'u dk mRrj 500 'kCnksa rd lhfer gksxk A izR;sd iz'u 

ds 15 vad gksxsa A 

;kstuk% 
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izFke iz'u&i=  vof/k 3 ?kaVs  iw.kkZad 75 U;wure mÙkh.kkZad 27 

f}rh; iz'u&i=  vof/k 3 ?kaVs  iw.kkZad 75 U;wure mÙkh.kkZad 27 

izk;ksfxd i=  vof/k 3 ?kaVs  iw.kkZad 50 U;wure mÙkh.kkZad 18 

izFke i= & ;q) dk v/;;u 

dqy vad% 75                le;% 3 ?kaVs 

bdkbZ & 1 

¼v½ ;q) dh ifjHkk"kk] vo/kkj.kk] xq.k ,oa nks"k 

¼c½ vk/kqfud ;q)dyk% ifjHkk"kk] vo/kkj.kk ,oa Lo:i 

¼l½ ijek.kq ;q)] tSfod rFkk jklk;fud ;q)] tulagkjd gfFk;kj 

bdkbZ & 2 

¼v½ 'khr ;q) dh ifjHkk"kk] fl)kar ,oa blds lk/ku tSls & euksoSKkfud] vkfFkZd rFkk jktuf;d 

;q) 

¼c½ Nkikekj ;q)% ifjHkk"kk] fl)kUr rFkk lQy Nkikekj ;q) ds izeq[k rRo 

¼l½ ;q) jkT; dh uhfr dk ,d lk/ku] fujL=hdj.k   

bdkbZ & 3 

¼v½ ;q) ds fl)kUr% vo/kkj.kk ,oa egRo 

¼c½ y{; dk p;u ,oa fuoZgu] vkØe.kkRed dk;Zokgh] dsUnzh;dj.k] pfdr djuk rFkk lg;ksx dk 

fl)kUr 

¼l½ 'kfDr dh ferO;;rk] lqj{kk] xfr’khyrk] iz'kklu rFkk eukscy 

bdkbZ & 4 

¼v½ dwwV;kstuk% ifjHkk"kk] vo/kkj.kk ,oa egRo 

¼c½ vizR;{k mik;ksa dh dwV;kstuk 

¼l½ dwV;kstuk ds fofHkUu izdkj 

¼n½ dwV;kstuk ,oa egku dwV;kstuk esa vUrj 

Help
stu

de
ntp

oin
t.c

om



216 
 

 
 

bdkbZ & 5 

¼v½ lejrU=% ifjHkk"kk] vo/kkj.kk ,oa egRo 

¼c½ dwV;kstuk ,oa lejrU= esa varj 

¼l½ 20oha 'krkCnh dk lejrU= 

¼n½ foKku ,oa rduhdh dk ;q) esa izHkko 

vuq’kaflr iqLrdsa & 

1. The Art of war on land: Arthor Birni  

2. Military Science: Col. Bhupender Singh 

3. ;q) ds fl)kar ,oa lkefjdh% ,e- ih- oekZ 

4. ;q) o 'kkfUr dh leL;k,a% feJ o ik.Ms; 

5. LFky ;q) dyk% ';ke yky o eqdthZ 

6. ;q) dh izd`fr vkSj mÙkjh vQzhdk dk laxzke% MkW- yYyu flag 

7. Hkkjrh; lSU; bfrgkl% MkW- ckcwjke ik.Ms; 

8. Hkkjrh; lSU; bfrgkl% MkW- yYyu flag 

9. ;q) dk v/;;u% MkW- ,l- ds- feJ% ekMZu izdk'ku] tkya/kj 

10. lEiw.kZ lSU; foKku% Jherh iq"ik tSu 

PAPER - II NATIONAL DEFENCE & SECURITY 

Max. Marks:75                                            

Time: 3 Hours 

UNIT - 1 

Military geography of India 

a) Geo-strategic location of India 

b) Geo-politics and Geo-Strategy  

c) India’s Boundary and frontier  

d) India’s transport and communication system  

UNIT - II  

Economic position of India 

a) Economic factors for India’s Security: Natural and Energy Resource  

b) India’s Main Defence Industries. 
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c) War Finance 

d) India’s Economic Factor: Scientific, Technological and industrial development 

UNIT - III  

India’s security and Politics 

a) Indian Ocean and Naval Policy of India 

b) India’s Defence and Foreign policy 

c) India’s internal Security problems 

d) Internal political condition 

UNIT – IV 

War and international relation  

a) Features of modern warfare 

b) Total war 

c) War and diplomacy  

d) Prevention of global war 

UNIT - V 

Civil defence  

a) Civil defence: Meaning, aim, organization, need and role of civil defence before and after 

war 

b) Paramilitary forces: meaning, aim, organization, need and role of Paramilitary forces 

during war and peace 

c) Collective security 

d) Pillars of peace 

Books Recommended: 

1. People, State and Fear: Barry Buzam 

2. National Security: K. Subramanyam 

3. India’s Foreign Policy: J. N. Dixit 

4. ASEAN Security: Air Comdr. Jasjit Singh 

5. India’s Foreign Policy: J. Bandopadhya 

6. vUrjkZ"Vªh; jktuhfr% oh- ,y- QkfM+;k 

7. jk"Vªh; izfrj{kk% MkW- gjohj 'kekZ] t;izdk'k ukFk daiuh] esjB 

8. jk"Vªh; lqj{kk% MkW- yYyu flag] izdk'k cqd fMiks] cjsyh 

9. jk"Vªh; lqj{kk% MkW- ujsUnz flag] izdk'k cqd fMiks] cjsyh 
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10. jk"Vªh; lqj{kk% MkW- ik.Ms; o ik.Ms;] izdk'k cqd fMiks] cjsyh 

11. jk"Vªh; j{kk o lqj{kk% MkW- ,l- ds- feJ] ekMZu ifCy'klZ] tkya/kj 

 

 

f}rh; i= & jk"Vªh; j{kk o lqj{kk 

dqy vad% 75                   le;% 3 ?kaVs 

bdkbZ & 1  

Hkkjr dk lSU; Hkwxksy% 

¼v½ Hkkjr dh Hkw&dkS'kykRed fLFkfr 

¼c½ Hkw&jktuhfr (Goe-politics) o Hkw&;q) dkS'ky (Geo-strategy) 

¼l½ Hkkjr dh lhek ,oa lhekUr 

¼n½ Hkkjrh; ifjogu ,oa lapkj&O;oLFkk 

bdkbZ & 2 

Hkkjr dh vkfFkZd fLFkfr 

¼v½ Hkkjr dh lqj{kk ds vkfFkZd rRo% izkd̀frd o mtkZ lalk/ku 

¼c½ Hkkjr ds izeq[k j{kk m|ksx 

¼l½ ;q)dkyhu foÙk O;oLFkk 

¼n½ Hkkjr dh vkfFkZd {kerk & oSKkfud] rduhdh o vkS|ksfxd fodkl 

bdkbZ & 3 

Hkkjrh; j{kk o jktuhfr 

¼v½ fgUn egklkxj ,oa Hkkjr dh lkeqfnzd j{kk uhfr 

¼c½ Hkkjrh; j{kk o fons'k uhfr 

¼l½ Hkkjrh; lqj{kk ds vkUrfjd [krjs 

¼n½ vkUrfjd jktuhfrd ifjfLFkfr;ka 
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bdkbZ & 4 

;q) ,oa vUrjkZ"Vªh; lEcU/k 

¼v½ vk/kqfud ;q) dk Lo:i  

¼c½ lEiw.kZ ;q) (Total war) 

¼l½ ;q) ,oa jktu; (War and Diplomacy) 

¼n½ fo'oO;kih ;q) dh jksdFkke 

bdkbZ & 5 

ukxfjd lqj{kk 

¼v½ ukxfjd lqj{kk dk vFkZ] mn~ns”;] laxBu ] vko”;drk ,oa ;q) ds iwoZ o ;q) ds ckn viuk, 

tkus okys lqj{kk dk;Z 

¼c½ v/nZ lSfud cy% vFkZ mn~ns';] laxBu] vko';drk ,oa ;q) o 'kkafr dky esa v/nZ lSfud cy 

dh Hkwfedk 

¼l½ lkeqfgd lqj{kk 

¼n½ 'kkfUr ds LrEHk 

vuq'kaflr iqLrdsa &  

1. People, State and Fear: Barry Buzam 

2. National Security: K. Subramanyam 

3. India’s Foreign Policy: J. N. Dixit 

4. ASEAN Security: Air Comdr. Jasjit Singh 

5. India’s Foreign Policy: J. Bandopadhya 

6. vUrjkZ"Vªh; jktuhfr% oh- ,y- QkfM+;k 

7. jk"Vªh; izfrj{kk% MkW- gjohj 'kekZ] t;izdk'k ukFk daiuh] esjB 

8. jk"Vªh; lqj{kk% MkW- yYyu flag] izdk'k cqd fMiks] cjsyh 

9. jk"Vªh; lqj{kk% MkW- ujsUnz flag] izdk'k cqd fMiks] cjsyh 

10. jk"Vªh; lqj{kk% MkW- ik.Ms; o ik.Ms;] izdk'k cqd fMiks] cjsyh 

11. jk"Vªh; j{kk o lqj{kk% MkW- ,l- ds- feJ] ekMZu ifCy'klZ] tkya/kj 

PRACTICAL  

DEFENCE AND STRATEGIC STUDIES  
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 Max. Marks:50                                        

Time: 3 Hours 

1. Elementary tactics upto infantry section level  

a) Section formations  

b) Section strength and weapons  

2. Elementary tactics upto infantry platoon level 

a) Platoon formations  

b) Platoon strength, weapons and equipments  

3.Application of fire, fire control order, sequence and its importance during wars  

4. Indication and recognition of target,  

5 Judging distance and method for judging distance 

6 Interpretation of Topo-sheets     

Note: Practical written test 30 marks, record and viva voce 10-10 marks each: 

Recommended Books: 

1. lsDlu Vªsfuax vH;kl% estj okMZ] 

2. lejrkfU=d vH;kl% ,e- oh- oekZ o 'kekZ 

3. lejrkfU=d vH;kl% MkW- ujsUnz flag 

4. iz;ksxkRed iSny lejrU=% MkW- ,l- ds- feJ] ekMZu ifCy'klZ] tkya/kj 

 

izk;ksfxd dk;Z 

j{kk o j.kuhfr v/;;u 

dqy vad% 50                         le;% 3 

?kaVs 

 

1. iSny lsuk ds lsDlu Lrj ds vH;kl 

¼v½ lsDlu lajpuk (Section formation) 

¼c½ lsDlu la[;k] o gfFk;kj 
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2. iSny lsuk ds IykVwu Lrj ds vH;kl 

¼v½ IykVwu lajpuk (Platoon formation) 

¼c½ IykVwu dh la[;k] lk/ku o izeq[k gfFk;kj 

3. Qk;j dk iz;ksx] Qk;j fu;a=.k vkns'k] Øe ,oa ;q)ksa esa bldk egRo lfgr  

4. y{; funsZ'ku rFkk igpku]  

5. nwjh dk vuqekiu ,oa nwjh dk vuqeku yxkus ds rjhds 

6. LFkykd̀r ekufp=ksa dh O;k[;k A 

 

uksV% blesa fyf[kr ijh{kk 30 vad dh rFkk ekSf[kdh o fjdkM~Zl 10&10 vad dk gksxkA 

vuq’kaflr iqLrdsa % 

1. lsDlu Vªsfuax vH;kl% estj okMZ] 

2. lejrkfU=d vH;kl% ,e- oh- oekZ o 'kekZ 

3. lejrkfU=d vH;kl% MkW- ujsUnz flag 

4. iz;ksxkRed iSny lejrU=% MkW- ,l- ds- feJ] ¼ekMZu ifCy'klZ] tkya/kj½ 

B.A. / B.Com. /B.Sc. Part-II Vocational Computer Application 
Session 2020-21-22 

Examination 2022 

Paper  Name(Theory) Lect/ 

ure 

Tuto/
week 

Exam 
Hours 

Max Marks Min. Pass. 
Marks 

Theory Papers  

Paper I Programming with C 3 1 3 65 23 

Paper II Internet  & Web Programming  3 1 3 65 23 

Total of Theory Papers 130 47 

(36% 
aggregate) 

Practical Papers   

Practical   3 70 25 

Total of  Practical Papers 70 25 

Grand Total(Theory + Practical) 200  

Instructions for Paper setters 

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from 
each unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of 
syllabus). Section-C consists of 5 questions (1 question from each unit of syllabus). 
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The word limit of part A, B and C are 50, 200 and 500 respectively 

 

3. At least 3 classes of theory, 3 classes for practical should be assigned to the students per week 
for each paper. 

4. Each practical exam is to be conducted by two examiners one External and one Internal 
Examiner. External examiner should be senior lecturer from jurisdiction of other universities. 
Question paper of Practical Examination will be prepared by External. Students have to perform 
exercise on computer. Exercise must be written in answer books in proper documentation. Marks 
distribution for Practical of 70 marks is as under 
a) Four Exercise of 10 marks each    40 Marks  

 (Logic 04, Execution 03, Documentation 03) 

b) Viva-Voce      20 Marks 

c) Laboratory Exercise File     10 marks 

Paper-I 

Programming with C 

Unit-I 

Basic concepts of programming: Characteristic & Implementation of Algorithm, Flow Chart 
Symbols, Benefit and Limitations; Decision Table, Pseudo Code. Programming Techniques: 
Top down, Bottom up, Modular, Structured, Features, Merits, Demerits and their 
Comparative study. 

Unit-II 

Structure of C Program; Character Set, Tokens, Variable, Constant; Data Types; Operator, 
Expressions, Type Conversions; Console Input-Output functions; Control Flow Statements 
and Blocks, Branching statements and Labels. 

Unit-III 

Loop Structure: While, Do while, For, Modular programming: Basic types of function, 
Declaration and definition, Function call, Parameter passing, Recursion, Scope of variables, 
Storage classes. 

Unit-IV 

Arrays: Declaration and use of Array, Array manipulation; Searching, Insertion, Deletion of 
an element, Strings as array of characters, Standard library string functions. Pointer: 
Declaring & Initializing pointers, Accessing a variable and address of a variable, Pointer 
expressions, Pointers and Function Arguments, Pointers and Arrays,  

Unit-V 

Structure, Union: Declaration and use. Programs to show the use of structure, union; Concept 
of Files, Basic Functions for File Handling, Basic Input/Output operations on files. 
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Suggested Readings:  

 

1. Programming In C By Gottfried (Tata McGraw Hill) 
2. C Programming Language By Kernighan (Prentice Hall Of India) 
3. C Programming By R.B. Patel, Khanna Publication. 
4. Let Us C By Yashwant Kanetkar (BPB Publication) 

 

B.A. / B.Com. /B.Sc. Part-II Examination 2022 
Paper II 

Internet and Web Programming 

Unit I  

Data communication, Transmission Media- Coaxial, UTP, Optical-Fiber, Wireless, 
Components of Computer Networks, Transmission Mode- Simplex, Half Duplex, Full 
Duplex, LAN, MAN, WAN, the OSI Model, TCP/IP and others main protocols used on the 
Web;Types of wireless communication ( Mobile, WiFi, WiMAX, Bluetooth, Infrared – 
concept and definition only). Software Piracy, Firewall, Threats, Hacking and Cracking 
(basic concepts only for these topics) 

Unit II 

Evolution of Internet, Introduction to the terms LAN, WAN, MAN, Basic internet terms ( 
Client, Server, MODEM, Web page, Web site, Home page, Browser, URL, ISP, Web server, 
Download & Upload, Online & Offline etc), Internet applications (Remote login, VoIP, 
Video Conferencing, Audio-Video streaming, Chatting etc). Identify and solve basic 
problems related to connecting to networks and the Internet. E-Mail, Advantages, How it’s 
Works? Anatomy of an e-mail Message, basic of sending and receiving, E-mail Protocol.  

Unit III 

Introduction to World Wide Web: History, Working of Web Browsers, Its functions, Search 
engine category, Concept of Hyper Text Transfer Protocol (HTTP), Web Servers,  Internet 
Explorer, Web publishing Document Interchange Standard, Component of Web Publishing,  
Site and Domain Name, Overview of Intranet and its applications. 

Unit  IV 

HTML, Designed Tools, HTML Editors, Issue in Web Site Creations and Maintenance, FTP 
S/W for Upload Website, Elements of HTML & Syntax, Building HTML Documents, Use of 
Font Size and Attributes, Backgrounds, Formatting tags, Images, Hyperlinks, div tag, List 
Type and its Tags, Table Layout, , Use of Frames and Forms in Web Pages. Working with 
Style sheet: Elements and different Type of style sheet; Introduction to Java Script: Identifier 
& operator, control structure, functions, Predefined functions, numbers & string functions, 
Array in Java scripts. 

Unit V 
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Basic of Cyber Security and Cyber Crime: Computer Ethics and Application Programs, 
Cyber Law, Introduction to IT laws & Cyber Crimes – Internet, Hacking, Cracking, Viruses, 
Virus Attacks, Software Piracy, Intellectual property, Legal System of Information 
Technology, Social Engineering, Mail Bombs, Bug Exploits 

 

Suggested Readings:  

1. Internet  and Web Page Designing  By V.K Jain (BPB) 
2. Internet & Web Design By A. Mansoor, Pragya Publications.  
3. Web Enabled Commercial Application Development Using  HTML, DHTML , java script, Perl 

CGI By Ivan Bayross (BPB) 
4. Cyber Security by Nina Godbole & Sunit Belapure 
5. Computer Forensics by Marie- Helen Maras 

 
BIOTECHNOLOGY (VOCATIONAL) PART- II, 2022 

Schemes Duration Max.  Min.  
   Marks Marks 
Paper I Microbiology & Immunology 3hrs 45 
Paper II Molecular Biology and  3hrs 45               48 
       Genetic Engineering   
Paper III Environmental Biotechnology 3hrs 45                            
    & Bioinformatics 
Practical based on paper I,II,III 5hrs     65   24 
 

PAPER – I MICROBIOLOGY & IMMUNOLOGY 
NOTE: There shall be three (3) sections in the question paper.  
Section A (15marks) shall consist of 10 questions two from each Unit. Each question shall 
be of 1.5 marks. The candidate is required to answer all the questions. The answers should 
not exceed 50 words.  
Section B (15marks) shall consist of 5 questions (two from each unit, as internal choice). 
Each question shall be of 3 marks. The candidate is required to answer all 5 questions. The 
answers should not exceed 200 words.  
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall 
be of 5 marks. The candidate is required to answer any three questions. The answers should 
not exceed 500 words. 
 

 
. 

Unit I 
Introduction to microbiology: scope of microbiology, microbiology research after year 1980, 
microbiology in India. Prokaryotic and Eukaryotic microbial cell . Concept of sterilization 
(dry heat, wet heat, radiation, chemical and filtration), Modern classification of 
microorganisms. 

Unit II 
Ultra structure of  microbes (mycoplasma, viruses, bacteria and cyanobacteria). Some 
common human diseases: Influenza, Herpes, Pox, AIDS, SAARS, Dengue and Meningitis: 
causes, symptoms, prevention and control. 
  
 

Unit III 
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Role of microbes in: Agriculture: Nitrogen fixation, phosphate stabilization, pest control; 
Medical: pharmaceutical industry including vaccines and antibiotics; Environment: waste 
treatment and bio-geochemical cycles. 

Unit IV 
Immunity: Types of immunity, nature of antigens and antibodies, antigen antibody reactions: 
Complement and lytic reaction, precipitation, agglutination reaction and neutralizing reaction. 

Unit V 
Cells of immune system (A brief account): B-lymphocytes, T-lymphocytes, macrophages and 
natural killers. Measurement of antigens and antibodies: Radio Immuno Assay (RIA), 
Enzyme Linked Immuno Sorbant Assay (ELISA), fluorescent antibody technique, 
hypersensitivity.   
 
 

PAPER - II MOLECULAR BIOLOGY AND 
GENETIC ENGINEERING 

Note: Section A (15marks) shall consist of 10 questions two from each Unit. Each question 
shall be of 1.5 marks. The candidate is required to answer all the questions. The answers 
should not exceed 50 words.  
Section B (15marks) shall consist of 5 questions (two from each unit, as internal choice). 
Each question shall be of 3 marks. The candidate is required to answer all 5 questions. The 
answers should not exceed 200 words.  
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall 
be of 5 marks. The candidate is required to answer any three questions. The answers should 
not exceed 500 words. 
 
 

Unit I 
History and concept of molecular biology, Genetic material: Structure, chemical composition, 
replication, reverse transcription, satellite DNA, DNA damage and repaire, Proteomics - 
definition, scope and technology. 

Unit II 
Transcription and translation in prokaryotes & eukaryotes, processing of eukaryotic m-RNA, 
post translational modifications of protein. Inhibitors of transcription and translation. 

Unit III 
Regulation of gene expression, recombination in prokaryotes: transformation, conjugation 
and transduction. Brief history and development of genetic engineering, recombinant DNA 
technology: Basic principles and method. Restriction endonuclease (types, classification and 
application) and other enzymes needed in genetic engineering.  

Unit IV 
Cloning vectors: Plasmid vectors, bacteriophage vectors, cosmid vectors, phasmid vectors, 
shuttle vectors, YAC &BAC. Integration of DNA insert into the vector, introduction of the 
vector into the suitable host. Transposons and  their uses in genetic manipulation. 

Unit V 
Molecular cloning, selection of recombinant clone, construction of cDNA and genomic 
library, PCR, DNA sequencing, DNA probes methods of gene transfer. Application of 
genetic engineering in agriculture and human welfare. A brief account of transgenic plants 
and animals. 

 
PAPER - III ENVIRONMENTAL BIOTECHNOLOGY 

& BIOINFORMATICS 
Note: Section A (15marks) shall consist of 10 questions two from each Unit. Each question 
shall be of 1.5 marks. The candidate is required to answer all the questions. The answers 
should not exceed 50 words.  
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Section B (15marks) shall consist of 5 questions (two from each unit, as internal choice). 
Each question shall be of 3 marks. The candidate is required to answer all 5 questions. The 
answers should not exceed 200 words.  
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall 
be of 5 marks. The candidate is required to answer any three questions. The answers should 
not exceed 500 words. 
 
 

Unit I 
Natural resources : Conventional and alternate sources of energy and their environmental 
impacts,. Methanogenic bacteria and biogas, microbial hydrogen production, conversion of 
sugars to ethanol, gasohol. Solar energy, biodiesel,  biodegradable plastics. 

Unit II 
  
Waste water treatment: Treatment of municipal waste and industrial effluents, BOD and 
COD, Ground water remediation. Solid waste treatment: organic compost and process of 
composting, vermiculture technology. Aeromicrobiology: aeroallergens and aeroallergy.  
 
  
 

Unit III 
Application of microbes: Biofertilizers, Biopesticides, degradation of pesticides, Bt toxin as 
natural pesticide, biological control of insect pests ,microbes and their genetic engineering for 
degradation of pollutants, enrichment of ores by microorganisms, use of super bugs for 
removal of oil spills.  

Unit IV 
Biotechnology in pollution monitoring: Principles and applications of biosensors for 
detection of pollutants, Bioindicators, Biotechnology in pollution abatement: reduction of 
CO elimination, O2 production by algae, eutrophication, biomagnifications, biomethylation, 
phytoremidiation metal chelation and detoxification, Biosorption.. 

Unit V 
Introduction to Bioinformatics: Definition, objectives, biological databases, types (primary, 
secondary, composite) and examples( gene bank, prosite, swissport), principles of sequence 
similarity determinate FASTA and BLAST.  

 
SCHEME OF PRACTICAL EXAMINATION  

Practicals Based on Theory Papers. 
Time: - 5hrs                Maximum Marks : 65       Minimum 
Marks : 24 
Combined Practical    Marks    
1. Exercise in Microbiology   [10] 
2. Exercise in Immunology   [5] 
3. Exercise in Molecular Biology& 
  Genetic Engineering   [10] 
   
4. Exercise in Environmental Biotechnology [10] 
5. Exercise in Bioinformatics   [05] 
6. Spots (Five)     [10] 
7. Viva-voce     [05] 
8. Practical Record    [10] 

  
List of Practical Exercises 
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Exercises in Microbiology  
1. General instructions for microbiology laboratory. 
2. Study of construction, care and use of a compound microscope. 
3. To demonstrate the importance of concept of asepsis and methods of sterilization.  
4. Isolation of bacteria from the soil sample in Nutrient broth 
5. To become familiar with preparation of bacterial smears for the microscopic visualization 

of bacteria. 
6. To perform the monochrome staining for the given bacterial samples (E. coli, Bacillus 

cereus, Staphylococcus aureus) to compare morphological shapes and arrangement of 
bacterial cells using crystal violet stain. 

7. To perform the Gram staining procedure for the given bacterial samples (E.coli, 
Lactobacillus spp,. Rhizobium) and to differentiate two groups of bacteria gram-positive 
and gram-negative. 

Exercises in Immunology 
1. Purification of antigens 
2. Raising polyclonal antibodies  
3. Purification of antibodies  
4. Conjugation and labeling of antibodies 
5. Enzyme linked immunoassay 
6. Antigen-antibody reactions 
7. Diagnosis of an infection diseases by an immunoassay 
Exercises in Molecular Biology 

• Preparation of buffers 
• DNA isolation  
• Isolation plasmid 
• Agarose gel electrophoresis. 
• Quantification of DNA. 
• Working of instruments- Thermocycler, Transilluminator, Spectrophotometer, and 

Electrophoresis 
Exercises in Genetic engineering 
1.  To perform restriction digestion of plant genomic DNA and its visualization. 
2. To check the presence of insert in the recombinant plasmid. 
4. Preparation of competent cells of E. coli (strain DH5 a) using CaCl2 treatment. 
5. Demonstration of polymerase chain reaction. 
6. Preparation of protein samples for profiling on polyacrylamide gel. 
7. Running of gel, staining, destaining and analysis of protein profiles using standard protein 

markers.   
Exercises in Environmental Technology 
1. Detection of coliforms for determination of the purity of potable water. 
2. Determination of biological oxygen demand (BOD) of a sewage sample. 
3. Determination of chemical oxygen demand (COD) of sewage sample. 
4. Isolation of bacteria from various polluted sites (waste water, distillery waste) and their 

identification. 
5. Isolation and identification of Mycorrhizal fungi from soil samples. 
6. Isolation and identification of nitrogen fixing bacterium Rhizobium from root nodules. 
7. Estimation of dissolved oxygen in water sample. 
8. Estimation of chloride in water sample. 
Exercises in Bioinformatics 
1. Use of internet, Making slides using Power point,  Plotting Graphs, Tables, Animation in 

slides, drug designing. 
Spots: 
Different Laboratory Instruments, Thermocycler, Transilluminator, Spectrophotometer, and 
Electrophoresis, Slides of Gram+ve rods, Gram-ve rods, Gram+ve cocci, Gram-ve cocci, 
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Endospore; CTAB, Lyophilized sample, Cuvette, Taq DNA polymerase, LB Agar, Combs, 
Micropipette, pH electrode, Standard buffer, Eppendorff tube. 
 
References : 
1. Molecular Biology, Kumar H D 
2. Genetic Engineering Principle and Methods, Setlow J. K. & Hollaender, Plenum Press, 

New York. 
3. Molecular Biotechnology, Bernard R. Glick, Jack J. Pasternak, ASM Press, Washington 

DC 
4. Microbiology, R. C. Dubey, D. K. Maheshwari, S. Chand & Company Ltd. 
5. Microbiology, P. D. Sharma, Rastogi Publications 
6. Cell and Molecular Biology, P. K. Gupta, Rastogi Publication 
7. Genetic Engineering and its Applications, P. Joshi, Agrobios India 
8. Environmental Biotechnology, Alan Scragg, Oxford University Press 
9. Introduction to Environmental Biotechnology, A. K. Chatterji, Practice Hall Of India, 

2005. 
10. Biotechnology Expanding Horizons, B. D. Singh, Kalyani Publishers 
11. Bioinformatics, Baxevanis Ouellette, Wiley-Less Publication 
12.  Advances in Biotechnology, Manjula K. Saxena and B.B.S.Kapoor, Madhupublications 
13. Cell and Molecular Biology, E D de Roberties & E M F de Roberties (Jr) Lippincott 

Williams & Wilkins, Phiadalphia 
14. Microbiology, Michael J Pelczar (Jr) ESC Chan, N R Kreig, Tata McGraw Hill. 
15. Immunology, Janis Kuby, W H Freeman and Company, USA 
16.. Essential Immunology, Ivan Roitt, Blackwell Science Ltd. 
 

Bachelor in Microbiology 

Part-II 

Paper code Paper Name Lect/week Exam 

Hours 

Max Marks Min. Pass 

Marks 

(36%) 

Theory Papers 

BSCM 201 Molecular 

Biology and 

Microbial 

Genomics 

3 3 45 16 

BSCM 202 Bio-

Instrumentation 

and 

Methodology 

 

3 3 45 16 
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BSCM 203 Soil and 

Agricultural 

Microbiology 

3 3 45 16 

                                                                                                 

Aggregate 

48 

Practical  

 Practical 

Based on 

Theory papers 

3 5 65 24 

Grand Total  200 72 

B.Sc. Part- II Examination, 2022 

Scheme: 

Theory     Duration Max Min.Pass 

Paper 1     3 Hrs.  45       16 

Paper 2     3 Hrs.  45 16  

Paper 3     3 Hrs.  45       16 

                                                                         Aggregate      48 

Practical Based On Paper I,II and III 5 Hrs.   65 24 

BSCM 201:MOLECULAR BIOLOGY AND MICROBIAL GENOMICS 

Scheme of Examination 

The question paper is divided into three Sections: A, B & C. Section A will consist of 10 

questions (2 questions from each unit). Section B will consist of 10 questions (2 questions 

from each unit). Section C will consist of 5 questions (1 question from each unit)  

Maximum Marks:   45      Duration: 3 Hrs 

Minimum Passing Marks:  16 

Unit-I 

History and concepts of Molecular Biology, Early history of Genetic engineering, 

Ethical issues, Structure and Properties of DNA and RNA. 
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Unit-II 

Concepts of Central Dogma,DNA replication, Transcription, Translation, Genetic 

code, Reverse Transcription, Gene Regulation in Prokaryotes; lac operon and tryp 

operon. 

Unit-III 

Gene mutation, DNA Damage and Repair mechanism. Restriction endonucleases; , 

types, properties and uses. Cloning, PCR; types, functions.Taq polymerase, RFLP, 

RAPD. 

Unit-IV 

Methods of DNA, sequencing, DNA finger and foot printing, Genomic libraries, 

Gene cloning and cloning vectors (Plasmids and cosmids).Applications of genetic 

engineering. 

Unit-V 

Bactrial Genetics-Conjugation, transformation and transduction, Transposons, Lytic 

and Lysogenic development of T4 Phage and Phage λ (lambda). 

 

BSCM 202: BIO-INSTRUMENTATION AND METHODOLOGY 

Scheme of Examination 

The question paper is divided into three Sections: A, B & C. Section A will consist of 10 

questions (2 questions from each unit). Section B will consist of 10 questions (2 questions 

from each unit). Section C will consist of 5 questions (1 question from each unit)  

Maximum Marks:   45      Duration: 3 Hrs 

Minimum Passing Marks:  16 

Unit-I 

Microscopy- Principle and applications of bright field, Dark field, Phase contrast 

and Electron microscope. 

Unit-II 
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Principle and applications of Colorimetery, Spectrophotometery, Nephalometery, 

Flame photometery, Electrophoresis; Horizontal and vertical.Isoelectric focusing. 

Unit-III 

Principle and applications of Paper Chromatography, Thin layer Chromatography, 

Adsorption Chromatography, ion exchange Chromatography, Affinity 

Chromatography and HPLC. 

Unit-IV 

Principle and applications of centrifugation, gradient, isopycnic, ultra centrifugation. 

Microfiltration and Ultrafiltration. 

Unit-V 

Application of computers in Microbiology-Taxonomy and 

Laboratory.Bioinformatics- Introduction, Primary and Secondary databases, 

Sequence elucidation for proteins and DNA by software. BLAST AND FASTA 

 

BSCM 203: SOIL AND AGRICULTURAL MICROBIOLOGY 

Scheme of Examination 

The question paper is divided into three Sections: A, B & C. Section A will consist of 10 

questions (2 questions from each unit). Section B will consist of 10 questions (2 questions 

from each unit). Section C will consist of 5 questions (1 question from each unit)  

Maximum Marks:   45      Duration: 3 Hrs 

Minimum Passing Marks:  16 

Unit-I 

Physical and chemical characteristics of soil, Microflora of soil, Rhizosphere, 

Phyllosphere, Microbial interactions- Symbiosis, Mutualism, Commensalism, 

Competition, Amensalism, Synergism, Parasitism, Predation and Rumen 

microbiology. 

Unit-II 
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Biological nitrogen fixation, Nitrogen fixing organism, symbiotic and non-symbiotic 

nitrogen fixation, Bio-fertilizers, Mycorrhiza.Rumen Microbiology. 

Unit-III 

Major biogeochemical cycles and Microorganism-Carbon, Nitrogen, Phosphorus and 

sulphur A brief account of Biodegradation, Xenobiotics, Bioaccumulation, Bio-

deterioration, Bioremediation and biomagnification.. 

Unit-IV 

Organic matter decomposition, Composting, Biogas plants, Microbial decomposition 

of plant material: Cellulose and lignin. 

Unit-V 

Host- parasite relationships and control measures, Symptoms of the diseases. TMV, 

Citrus canker, Green ear, Tikka and mycoplasmal diseases, Microbial pesticides- 

Insecticides, herbicides and weedicides. 

PRACTICALS 

1. Introduction of Microbiological Instruments. 

2. Verification of Lambert- Beer law 

3. Assessment of phosphate solubilizing activity of microbes. 

4. Staining of bacteria- Spore and negative. 

5. Isolation of Microorganisms from soil. 

6. Isolation of Rhizosphere microflora. 

7. Study of Phylloplane microflora (leaf impression method). 

8. Preparation of slides of N-fixing bacteria from root nodules. 

9. Preparation of Buffers. 

10. Preparation of Agarose gel Electrophoresis for DNA separation. 

11. Paper chromatographic estimation of amino acid and plant pigments. 

12. Calculation of pH of given sample using pH meter. 

13. Identification of VAM. 

14. Nucleic acid estimations. 

15. Introduction to BLAST and FASTA. 

16. Thin layer chromatography of amino acids and plant pigments. 

Marking schemes: 

There shall be a practical examination of five hours duration and the distribution of 

marks shall be as follows: 
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Students             Regular   Ex. 

1. Experimental work (Major)     10    20 

2. Experimental work (Minor)     10 

 10 

3. Chromatographic separation     10 

 10 

4. Spotting (three from each paper)    15 

 15 

5. Viva-Voce       10  10 

6. Practical Record       10 

 -- 

Total       65  65 

 

Reference: 

1. Ronald M. Atlas, Alfred E. Brown, Kenneth W. Dobra, Llonas Miller (1986). 

Basic Experimental Microbiology Prentics Hall. 

2. Robert F. Boyed (1964) General Microbiology. Times Mirror/Mobsy/College 

Pub. 

3. Pelczer MJ: Chan ECS and krieg NR Microbiology Fifth Education. 

4. P.D. Sharma 2000: Microbiology. Rastogi Publications. 

5. Alcamo IE 967. Fundamentals of microbiology 2nded. The Benjamin/ 

Cummings Publishing Co. Inc. California. 

6. Norton CF 1986. Microbiology 2nded. The Benjamin/Cummings Publishing 

Col. Inc. California. 

7. Wilinson JF 1986, Introduction to Microbiology (Basic Microbiology series 

Vol. 1) 3rd ed. Black Well, Oxford 
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