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Subjects 

 

Scheme of Examination  

Distribution of Marks  
Compulsory Suject : 
1. (A) General Hindi  
 (B) General English 

 Or Elementary Hindi (In lieu of Comp. Hindi 

 Or Non Hindi speaking students) 

 Or History of Indian Civilization 

2. Elementary Computer Application  
3. Environmental Studies  
Core Subjects 

4. Physics  

5. Chemistry  

6.  Mathematics  

7. Zoology  

8. Botany  

9. Geology  

10. Geography  

11. Defence and Strategic studies  
Vocational Subjects 

12. Computer Application  

13. Biotechnology  
14.  Microbiology 

B.Sc. Part I 
 

SCHEME OF EXAMINATION 
There shall be three (03) Sections in the Question Paper. 
Section A shall consist of ten questions (02 questions from each Unit), of 1.5 marks each, all compulsory to be 
answered in around 50 words. 
Section B shall consist of seven questions (at least 01 question from each Unit) of 03 marks each, to be 
answered in around 200 words. Five questins must be answered out of given seven. 
Section C shall consist of five questions (01 question from each Unit) of 05 marks each, to be answered in 
around 500 words. Any three questions must be answered out of given five. 
 
 The number of paper and the maximum marks for each paper together with the minimum marks required for 
a pass are shown against each subject seperately. It will be necessary for a candidate to pass in the theory part 
as Classification of successful candidates shall be as follows : 
First Division 60% of the aggregate marks prescribed at (a) Part I 
Second Division 48% Examination, (b) Part II Examination, 
   (c) Part III examination, taken together. 
All the rest shall be declared to have passed the examination, if they obtain the minimum pass marks in each 
subject viz. 36% no division shall be awarded at the part I and Part II Examination. 

 

DISTRIBUTION OF MARKS 

S.N. Name of the  No. of Duration Max. Min. Pass 
 Subject/Papers Papers  Marks Marks 
 
Compulsory Subject : 
1. General Hindi or English 3hrs. 100 36 
 or Ele. Hindi (in liew of G.Hindi)  
 or History of Indian Civilization 
 (in liew of G.Hindi for 
 foreign students    
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2. Elementary Computer  2hrs. 100 36 
3. Environmental Studies   2hrs. 100 36 
Optional subjects : (Any three of the following subject to the restrictions as mentioned in 0.200 B-I) 
4. Physics Paper-I 3hrs. 45  
  Paper-II 3hrs. 45  135 48 
  Paper-III 3hrs. 45 
  Practical 5hrs 65  24 
6. Chemistry Paper-I 3hrs. 45  
  Paper-II 3hrs. 45   135 48 
  Paper-III 3hrs. 45 
  Practical 5hrs 65  24 
7. Mathematics Paper-I 3hrs. 66  
  Paper-II 3hrs. 66   200 72 
  Paper-III 3hrs. 68 
8. Zoology Paper-I 3hrs. 45  
  Paper-II 3hrs. 45   135 48 
  Paper-III 3hrs. 45 
  Practical 5hrs 65  24 
9. Botany Paper-I 3hrs. 45  
  Paper-II 3hrs. 45   135 48 
  Paper-III 3hrs. 45 
  Practical 5hrs 65  24 
10. Geology Paper-I 3hrs. 45  
  Paper-II 3hrs. 45   135 48 
  Paper-III 3hrs. 45 
  Practical 5hrs 65  24 
11. Geography Paper-I 3hrs. 75  150 54 
  Paper-II 3hrs. 75    
  Practical 4hrs 50  18 12. Defence and 
 Paper-I 3hrs. 75  
 Strategic studies Paper-II 3hrs. 75   150 54 
  Practical 5hrs 50  18 
Vocational Subjects : 
13. Computer Applications 
  Paper-I 3hrs. 75  150 54 
  Paper-II 3hrs. 75   
  Practical 3hrs. 50  18 
14. Biotechnology Paper-I 3hrs. 45  
  Paper-II 3hrs. 45  135 48 
  Paper-III 3hrs. 45 
  Practical 5hrs 65  24 
15. Microbiology Paper-I 3hrs. 45  
  Paper-II 3hrs. 45   135 48 
  Paper-III 3hrs. 45 
  Practical 5hrs 65  24 
Note : 
(i) The Marks secured in the paper of Gen Hindi or Gen. English and Computer Application shall not be counted in 

awarding the division to a candidate. The candidate have to clear compulsory paper in three chance. 
(ii)       Non appearing or absent in the examination of compulsory paper will be counted a chance. 

 

lkekU; fgUnh 

x| Hkkx %& 

1- pfj= 'kks/ku & cky—".k Hkê ¼ys[k ½ 

2- dqVt&vkpk;Z gtkjh izlkn f}osnh¼fuca/k ½ 

3- Lokeh foosdkuan& çsepan ¼thouh ½ 

4- fujkyk HkkbZ& egknsoh oekZ ¼laLej.k ½ 

5- fnudj dh Mk;jh ls & jke/kkjhflag fnudj ¼Mk;jh½ 
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6- vkf[kjh pêku  & eksgu jkds'k ¼;k=k laLej.k ½ 

7- vnE; thou & jkaxs; jk?ko ¼fjiksrkZt ½ 

8- iF̀ohjkt dh vk¡[ksa & M‚- jkedqekj oekZ ¼,dkadh½ 

9- HkS;k ds uke ikrh &jkefoykl 'kekZ ¼vkRedFkk½ 

10- fBBqjrk x.kra= &gfj'kadj ijlkbZ ¼O;aX;½ 

11- tkequ dk isM+ & —'upanj ¼dgkuh½ 

12-eFksj.k dye & Jhyky eksgrk ¼l`tukRed x|½ 

13- eqvutksn~M+ksa dk va”k & vkse Fkkuoh 

14- cks#ank  Mk;jh& ekypan frokM+h ¼Mk;jh& va'k½ lqbZ fijksuk ] ikou vk¡lw ] nksuksa 

Hkk"kk,¡ le`) gks tk,axh  

bdkbZ & 2  

i| Hkkx %& 

1- dchj&¼in½ &   ƒ- nqygfu xkogq eaxykpkj 

„- ek;k egkBfxuh 

…- cgqr fnuu esa çhre vk;s  

†- larksa HkkbZ vkbZ X;ku dh vk¡/kh vkbZ js  

‡- eu js tkxr  jfg;s HkkbZ  

ˆ- ge u ejs efjgS lalkjk  

‰- ikaMs dkSu dqefr rksfg tkxh  

Š-  lk¡bZ ls yxu dfBu gS HkkbZ  

‹- uk  gjh jh>Sa ] ti&ri fdUgsa  

ƒå- galk djks iqjkru ckr   

2- ehjk ¼in& Hkfä ½ &  ƒ- Hkteu pj.k&d¡oy vfouk'khA  

„- eu js ijafl gjh ds pj.k  

…- ik;kS jh eSaus jke jru /ku ik;kS  

†- njl fcu nw[k.k ykxs uS.k  

‡- clks esjs uSuu esa uUnyky  

ˆ- jke uke jl ihtS ] euqok jke jl  ihtS 

‰- vkyh  Egkus ykxs fczankou fudks   
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Š-  dksbZ dfg;ks jS çHkq vkou dh] vkou dh eu Hkkou dh  

‹- ehjk exu HkbZ ; gfj ds xq.k xk;  

ƒå- Hkst ys js eu xksiky xq.kk 

3- eSFkyh'kj.k xqIr & ƒ- Hkwyksd dk xkSjo] „-lUns'k ;gk¡ eSa ugha LoxZ dk yk;k 

4- t;'kadj çlkn & ƒ- chrh foHkkojh tkx jh] „- v#.k ;s e/kqe; ns'k  gekjk 

5- lw;Zdkar f=ikBh 'fujkyk’& ƒ- og rksM+rh iRFkj+] „- Lusg fu>Zj cg x;k gS 

6- Hkokuh çlkn feJ& ?kj dh ;kn 

7-  ukxktqZu &ƒ- çsr dk c;ku  ]  „- vdky vkSj mlds ckn 

8- f=ykspu& paik dkys &dkys vPNj ugha phUºrh 

9- dsnkjukFk vxzoky& ƒ- dadjhyk eSnku  ]    „-iRFkj 

10- f'koeaxy flag ‘lqeu’ & ƒ- iFk Hkwy u tkuk  ]  „- ge iaNh mUeqä xxu ds  

11- nq";ar dqekj &ƒ- dgk¡ rks r; Fkk fpjkaxk gjsd ?kj ds fy, ] „- xka/khth ds tUefnu 

ij  

12- fueZyk iqry&vkvks feydj cpk,¡ 

bdkbZ & 3 

1- la{ksi.k 

2- iYyou  

3- 'kCn ;qXe 

4- yksdksfDr 

5- 'kq)hdj.k & 'kCn ] okD; 

 

bdkbZ & 4 

1- vuqokn & vFkZ vkSj fl)kUr] egŸo] vkn'kZ] vuqokn dh fo'ks"krk,a 

2- jktLFkkuh ,oa vaxzsth ls fgUnh vuqokn ¼,d vuqPNsn½ 

bdkbZ & 5 

1- fdlh ,d fo"k; ij fuca/k 

2- i=&izk:i 

lgk;d xzUFk & 

1- fgUnh lkfgR; dk bfrgkl & vkpk;Z jkepUnz 'kqDy 
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2- fgUnh lkfgR; dk bfrgkl & MkW- uxsUnz 

3- fgUnh esa v'kqf+);k¡ & jes'k pUnz egjks=k 

4- vPNh fgUnh & jkepUnz oekZ 

5- fgUnh O;kdj.k & MkW- gjnso ckgjh 

6- iz;kstuewyd fgUnh & izks- lw;Zizdk'k nhf{kr 

7- fgUnh 'kCn ehekalk& fd'kksjhnkl oktis;h 

8- O;kogkfjd fgUnh O;kdj.k & jk?ko izdk'k 

9- fganh O;kdj.k & dkerkçlkn xq# 

10- fganh lkfgR; dh fofo/k fo/kk,¡ & MkW- 'kckuk gchc 

 

General English 
(Common for B.A/B.Com/B.Sc/B.B.M) 

M.M.100  

Duration: 3 Hours 

 

A. Grammar [10 Marks] 
 Determiners 
 Tenses and Concord 
 Auxiliaries 
 Prepositions 
 Basic Sentence Patterns 

B. Transformations [10 Marks] 
 Active to Passive Voice 
 Simple to Compound / Complex 
 Declarative into Negative/ Interrogative 
 Direct to Indirect Speech 

C. Comprehension [50Marks] 
 Comprehension of an Unseen Passage[10 Marks] 
 Comprehension (from the following Texts): Comprehension based Questions of 10 Marks 

each will be asked from Prose, Short Stories, One Act Play and Poetry [40 Marks] 
Prose 

 Digital India 
 A.P.J. Abdul Kalam: The Power of Prayer 
 Martin Luther King: I have a Dream 
 Albert Einstein: The World as I see it 

Short Stories 
 Leo Tolstoy: The Three Questions 
 Nachiketa 

One Act Play 
 Cedric Mount: The Never Never Nest 

Poetry 
 R.N. Tagore : Heaven of Freedom 
 John Donne : Death be not Proud 
 Swami Vivekanand : Kali the Mother 
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Required Readings: Emerald (Macmillan) 

D. Written Composition [30 Marks] 
 Precis Writing [5 Marks] 
 Paragraph Writing [10 Marks] 
 Letter Writing(Formal and Informal)[5 Marks] 
 Report Writing[10 Marks] 

Suggested Readings: 
Murphy, Raymond: Intermediate English 
Grammar ( OUP) Huddleton, Rodney: English 
Grammar: An Outline (OUP) Greenbaum, Sidney: 
The Oxford English Grammar (OUP) 

 

Elementary Computer Applications 

Examination 2021 

Max. Marks : 100  Min . Passing Marks : 36                            Time : 2 Hours 

Note: 

1. Passing in theory examination shall be necessary by securing at least 36% marks.  

2. The theory paper shall consist of 100 objective type questions. Each will carry 1 marks. 

Candidate will have to write correct answer (A) or (B) or (C) or (D) in space provided against 

the questions on OMR sheet. 

3. Non-Scientific Calculator is allowed to be used in examination. 

Introduction to Information Technology, Generation of Computers, Types of computers: Micro, Mini, 

Mainframe, Super.  

Architecture of Computer System: CPU, Primary Memory: RAM, ROM, Cache memory, Secondary 

memories, Input/output devices, Pointing device. 

Number System and their conversions: Binary, Octal, Decimal, Hexadecimal. Logic gates. 

Languages: Machine, assembly and High Level Languages including 3GL, 4GL. 

Concept of Operating System, Need and Types of Operating System: Batch, Single User, 

Multiprocessing, Time Sharing. Introduction to Windows. 

Internet: Concept, e-mail services, WWW, Web Browsers, Search Engines, Simple programs in 

HTML, type of HTML Documents, Document Structures: Element, type and Character Formatting, 

Tables, Frames, Forms. Style Sheets. 

Computer Networking: Type of networks, LAN, MAN and WAN, Concept of topology, Bridges, 

Routers, Gateways, Modem, ISDN Leased lines, teleconferencing and videoconferencing.  

E-Commerce: Concept of E-Commerce, benefits and growth of E-Commerce, E-Commerce 

categories, E-Governance, EDI, Electronic Funds transfer on EDI networks, Electronic Payment 

System. 

Help
stu

de
ntp

oin
t.c

om



8 
 

 
 

References: 

1. Computer Fundamentals By P.K. Sinha (BPB Publications) 

2. Computer made Easy for Beginners(in Hindi) By Niranjan Bansal, Jayshri Saragoi 

3. IT Tools and Application by Satish Jain, Shashank Jain, Dr. Madulika Jain(BPB Publication) 

4. Rapidex Computer Course By Vikas Gupta(PustakMahal) 

5. Internet and Web page Designing By V.K. Jain(BPB Publications) 

6. Web Enabled Commercial Application Development using HTML, DHTML, Java Script, Perl 

CGI By Ivan Bayross (BPB Publications) 

   ENVIRONMENTAL STUDIES 

Theory :    Max. Marks: 100            Min. Passing Marks: 36 

Note. 

1. The marks secured in this paper shall not be counted in awarding  
 the division to a candidate. 

2. The candidate have to clear compulsory paper in three years. 

3. Non appearing or absent in the examination of compulsory paper will  
 be counted a chance. 

The syllables and scheme of examination is as under: 

 Compulsory in 1st year for all streams at undergraduate level 

SCHEME OF EXAMINATION 

1. The paper will be of 100 marks. 

2. There will be no practical/Field work, instead student should be aware  
 of ecology of local area; the question related to field work of local  
 area can be asked by paper setter. 

3. There will be 100 questions in the paper of multiple choice, each  
 question of 1 mark. 

4. There will be no negative marking in the assessment. 

 Core Module syllabus for Environmental Studies for Under Graduate  
 Courses of All Branches of Higher Education 

Unit-1 : The multidisciplinary nature of environmental studies. 

- Definition scope and awareness. 

- Need for public awareness. 

Unit-2 : Natural Resources : 

- Renewable and non-renewable resources 

- Natural resources and associated problems. 

- Forest resources. 

- Use and over-exploitation. 

- Deforestation. 

- Timber exploitation. 
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- Mining 

- Dams and their effects on forests and tribal people. 

- Water resources. 

- Use and over utilization of surface and ground water. 

- Floods 

- Drought 

- Conflicts over water 

- Dams benefits and problems. 

- Mineral resources. 

- Use and exploitation. 

- Environmental effects of extracting and using mineral resources. 

- Food resources. 

- World food problems. 

- Changes caused by agriculture and overgrazing. 

- Effects of modern agriculture. 

- Fertilizer, pesticide problems. 

- Water logging. 

- Salinity 

Energy resources : 

- Growing energy needs. 

- Renewable and non-renewable energy resources. 

- Use of alternate energy resources. 

Land resources : 

- Land as a resource. 

- Land degradation. 

- Man induced land slides. 

- Soil erosion & desertification. 

Role of an individual in conservation of natural resources. Equitable use of resources for sustainable 
system. 

Unit-3 : Ecosystem: 

- Concept of an ecosystem. 

- Structure and function of an ecosystem. 

- Producers, consumers and decomposers. 

- Energy flow in the ecosystem. 
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- Ecological succession. 

- Food chains, food webs and ecological pyramids. 

- Introduction types, characteristic features, structure and function of  
 the following ecosystems. 

- Forest ecosystem. 

- Grassland ecosystem 

- Desert ecosystem. 

- Aquatic ecosystems (ponds, streams, lakes, rivers, oceans  
 estuaries). 

Unit-4 : Biodiversity and its conservation: 

- Introduction, definition and diversity at genetic, species and ecosys 
 tem level. 

- Biogeographically classification of India. 

- Value of biodiversity, consumptive use productive use, social,  
 ethical, aesthetic and option values. 

- Biodiversity at global, national & local levels. 

- India as a mega-diversity nation. 

- Hot-spots of biodiversity. 

- Threats to biodiversity -  habital loss poaching of wild life, man-wild  
 life conflicts. 

- Endangered and endemic species of India. 

- Conservation of biodiversity – In situ and Ex-situ conservation of  
 biodiversity. 

Unit-5 : Environmental Pollution : 

- Definition, causes, effect and control measures of  

- Air pollution. 

- Water pollution 

- Soil pollution. 

- Marine pollution 

- Noise pollution 

- Thermal pollution 

- Nuclear hazards. 

- Solid waste management : Causes, effects and control measures of  
 urban industrial wastes. 

- Role of an individual in prevention of pollution. 

- Disaster management : Flood, earthquake, cyclone and land slides. 

Unit-6 : Social issues and the environment : 
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- From unsustainable to sustainable development 

- Urban problems related to energy. 

- Water conservation, rain water harvesting, water shed management. 

- Settlement and rehabilitation of people, its problem of concerns. 

- Environmental ethics-issues and possible solutions. Ozone layer  
 depletion, nuclear accidents. 

- Wasteland reclamation. 

- Consumerism and waste products. 

- Environmental protection Act. 

i. Air (  ) prevention and control of pollution Act 

ii. Wild life protection Act 

iii. Forest conservation Act. 

- Issues involved in enforcement of environmental legislation. 

- Public awareness. 

Unit-7 : Human Population and the Environment : 

- Population growth, variation among nations. 

- Population explosion-Family welfare programme. 

- Environment and Human health. 

- Human rights. 

- Value education. 

- HIV/AIDS 

- Women & child welfare. 

- Role of information technology in environment and human health. 

Field Work 
- Visit to a local area to document environmental assets-river/forest/grassland/ hill/ mountain. 

- Visit to local polluted site- Urban/rural/industrial/agricultural. 

- Study of common plants, insects. Birds. 

- Study of simple ecosystem-Pond, river, hill slope etc. 

Suggested Books : 

1 i;kZoj.k v/;;u & oekZ] xSuk] [k.Msyoky] jkor 

2 i;kZoj.k foKku & ih-lh- f=osnh] xfjek xqIrk 

3 i;kZoj.k v/;;u & lqjs’k vkesrk] f’kizk Hkkj}kt 

4 Environmental studies - Pratap Singh, N.S. Rathore, A.N. Mathur 

5 i;kZoj.k v/;;u & ckdjs] ckdjs ok/kok 
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6 i;kZoj.k v/;;u & eukst ;kno] vuwiek ;kno 

 

 
 
 
 
 
 
 

Help
stu

de
ntp

oin
t.c

om



13 
 

 
 

B.Sc. Part I 
 

PHYSICS - I 

Scheme of examination; 

Three Theory Papers     Min. Pass Marks 48      Max. Marks 135 

Paper-I    : Frame of reference,  3 hrs. duration             45 marks 

 Mechanics and Oscillations 

Paper-II :  Mathematical background      3 hrs. duration                 45 marks  

 Properties of matter and  

 Electromagnetic waves  

Paper-III : Electrostatics, Electricity      3 hrs duration                 45 marks 

 and Magnetism 

Practical 5 hrs. duration        Min. Pass marks 24         Max. marks 65 

        Total            200 

Note : There will be two experiments of 5 hrs. duration. The distribution of marks will be as 

follows : 

Two experiments (one from each group) 

Each of 20 marks    - 40 

Viva      - 15 

Record                                                  - 10 

Total      - 65 

Work load : Each paper must be given 2 hrs. (or three pds) per week for theory. Practical 

must be given 4 hrs. (or 6 pds) per week. This gives 60 hours for each theory paper with 30 

weeks of teaching every year and 120 hours for practical and laboratory tutorials work every 

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

PAPER -1 FRAME OF REFERANCE, MECHANICS AND OSCILLATIONS 
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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 - I 

Inertial frames, Galilean Transformation, Non-inertial frames, laws of motion and 

motion in uniform field, fictious forces, Displacement, velocity and acceleration in rotating 

co-ordinate systems, centrifugal acceleration, coriolis force and its applications. 

UNIT-II 

Michelson-Morley experiment, search for ether, Postulates of the special theory of 

relativity, Lorentz transformations, length contraction, time dilation, velocity transformations, 

variation of mass with velocity, mass energy equivalence. Four vector formulation 

(qualitative only) 

UNIT - III 

Motion under central force, Conservation laws, Kepler's law, Gravitational law and 

field. Potential due to a spherical body, Gauss and Poisson equations for gravitational self 

energy. 

System of particles, centre of mass, equation of motion of single stage and multistage 

rocket, concepts of elastic and inelastic collisions. 

UNIT-IV 

Rigid body motion, Rotational motion, Moment of inertia and their coefficients, 

Principle axes, Euler's equations. 

Potential well and periodic oscillations, cases of harmonic oscillations, differential 

equations and its solution, Kinetic and potential energy.  
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Simple harmonic oscillations in - Spring and mass system, Simple and compound 

pendulum, Torsional pendulum, Bifilar oscillations, Helmholtz resonator, LC circuts, 

Vibration of bar magnet, Oscillation of two masses connected by a spring. 

UNIT-V 

Superposition of two simple harmonic motions of same frequency along the same 

line, Interference, Superposition of two mutually perpendicular simple harmonic vibrations of 

same frequency, Lissajous figures, Cases of different  (multiple) frequency. 

Damped harmonic oscillators, Power dissipation, Quality factor, Driven harmonic os-

cillator, Transient and steady state, Power absorption, Two coupled oscillations, normal 

modes. 

Text and Reference Books : 

1. "Berkeley Physics Course Vol.-l, Mechanics" (Mc-Graw-Hill) 

2. The Feynman Lectures in Physics, vol-1, R.P. Feynman, R.B. Lgnton and M. Sands. 

3. P. Khandelwal — "Oscillation and Waves", (Himalaya Publishing House, Mumbai.) 

4. R.S. Gambhir — Mechanics, (CBS Publishers and Distributors, New Delhi.) 

5. R.K. Ghosh — The Mathematics of Waves and Vibrations, (Macmilan, 1975.) 

 

PAPER-II       MATHEMATICAL BACKGROUND, PROPERTIES 

OF MATTER AND ELECTROMAGNETIC WAVES 

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. 
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UNIT - I 

Scalars and Vectors : Dot & Vector products, triple vector product, gradient of scalar 

field and its geometrical interpretation, divergence and curl of a vector field, line, surface and 

volume integral, Flux of vector field, Gauss's divergence theorem, Green's theorem and 

Stokes theorem.Curvilinear Coordinates. 

UNIT - II 

Elasticity, Small deformations, Young's modulus, Bulk modulus and Modulus of 

rigidity for an isotropic solid, Poisson ratio, relation between elastic constants, Theory of 

bending of beam, Cantilever, Torsion of a cylinder, Bending moment and Shearing forces.

  

UNIT – III  

Kinematics of moving fluids, Equation of continuity, Euler's equation, Bernoulli’s 

theorem, Viscous fluids, Streamline and Turbulent flow, Reynold's number, Poiseulle's law, 

Capillary tube flow, Stoke's law, Surface tension and surface energy, molecular interpretation 

of surface tension, Pressure on a curved liquid surface, wetting.  

UNIT-IV 

Electromagnetic induction, Faraday's law (integral and differential 

form), Lenz's law, Mutual and Self inductance, Transformers, Energy in a 

static magnetic field, Measurement of self inductance by Rayleigh's method, 

Maxwell's displacement current, Maxwell's equations, Electromagnetic field 

and Energy density. 

UNIT-V 

Plane electromagnetic wave in vacuum, Wave equation for E and B of linearly, 

circularly and elliptically polarized electromagnetic waves, Poynting vector, Boundary 

condition for B, E, H & D, Frasnel’s relations(E in the plane), Reflection and refraction at a 

plane boundary of dielectrics, Polarization by reflection and total internal reflection,  

Text and Reference Books: 

1. Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Procell (Mc-Graw Hill) 

2. Haliday and Resnik, 'Physics'-Vol. II 
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3. DJ. Griffth "Introduction to Electrodynamics", (Prentice Hall of India.) 

4. A.M. Partis, 'Electromagnetic field." 

5. V.V. Savate, 'Electromagnetic field and Waves', (Wiley Eastern Ltd., New Delhi.) 

6. S.N. Ghosh, 'Electromagnetic theory and Wave propagation', (Narosa Publishing House.) 

PAPER-III      ELECTROSTATICS, ELECTRICITY AND MAGNETISM 

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 – I 

Coulomb’s law & its vector form, Potential and field of an arbitrary charge 

distribution at rest, Concept of Multipole, Potentials and field due to Dipole and Quadrupole, 

Work done on moving a charge in an electrostatic field, expressed as a line integral, 

Conservative nature of the electrostatic field, Electric potential (), E = -, Torque on a 

dipole in a uniform electric field and its energy, Electrostatic energy of uniformly charged 

sphere, Classical radius of an electron, Screening of E-field by a conductor. 

UNIT – II 

Dielectrics, Parallel plate capacitor with partially, or completely filled 

dielectrics, dielectric constant, Polarization and polarization vector Atomic 

and molecular polarisability, Displacement vector D, Molecular interpretation 

of Claussius Mosotti equation. 

UNIT – III 

Steady current, Current density J, Non-steady currents and continuity equation, 

Charging and discharging of condenser through resistance, Determination of high resistance 
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by leakage method. Rise and decay of  current in LR and CR circuits,  Decay constant, 

transients in  LCR circuits, AC circuits, Complex number and their applications in solving 

AC circuits, Complex impedance and reactance, Series and parallel resonance, Q-factor and 

sharpness of resonance, Power consumed by an AC circuit, Power factor transmission of 

electric power. 

UNIT - IV 

Force on moving charge Lorentz force equation and definition of B, Force on a 

straight conductor carrying current in a uniform magnetic field, Torque on a current loop, 

Magnetic dipole moment, Angular momentum and gyro magnetic ratio. 

Biot and Savart's law, calculation of H in simple geometrical situations, Ampere's 

law, .B = 0,  x B = J, Field due to a magnetic dipole, Magnetization current, 

Magnetization vector, Hall effect, Magnetic permeability (linear cases). 

UNIT - V 

E as an accelerating field: Electron gun, case of discharge tube, linear accelerator, E 

as deflecting field: CRO, sensitivity of CRO. 

Transverse B field: 180° deflection, Mass spectrograph, Curvatures of tracks, energy 

determinations of nuclear particles, Principle of a cyclotron. 

Mutually perpendicular E and B field: Velocity selector, its resolution. Parallel E and 

B field: Positive ray parabolas, discovery of isotopes, elements of mass spectrograph, 

Principle of magnetic focusing (lens).  

Text and Reference Books: 

1. Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Procell (Me Graw Hill) 

2. Haliday and Resnik, 'Physics'-Vol. II 

3. D.J. Grifth "Introduction to electrodynamics", (Prentice Hall of India.) 

4. A.M. Partis, 'Electromagnetic field.1 

5. V.V. Savate, 'Electromagnetic field and Waves', (Wiley Eastern Ltd., New Delhi.) 

6. S.N. Ghosh, 'Electromagnetic theory and Wave propagation', (Narosa Publishing House.) 
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PHYSICS PRACTICALS 

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

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

should be 16, selecting any eight from each section. 

In examination two experiments are to be performed taking at least one from each 

section. 

Section : A 

1. Study of laws of parallel and perpendicular axes for moment of inertia. 

2. To find M.I. of an irregular body by inertia table. 

3. Study of conservation of momentum in two dimensional oscillations. 

4. Study of a compound pendulum. 

5. Study of damping of a bar pendulum under various conditions. 

6. Study of oscillations under a bifilar suspension. 

7. Potential energy curves of a 1 -dimensional system and oscillations in it for various 

amplitudes. 

8. Study of oscillations of a mass under different combinations of springs. 

9. Study of bending of a cantilever or a beam. 

10. Study of torsion of a wire (static and dynamic methods) 

11. Study of flow of liquids through capillaries. 

12. Determination of surface tension of a liquid by different methods. 

13. Study of viscosity of a fluid by different methods. 

14. Determine Y by Hook’s law 

15. Determine Y, η, σ by Searle’s apparatus 

16. Determine η by Maxwell needle 

17. Determine η by Statical method 

18. Determine σ of Rubber tube 

19. Determine surface tension of water by Jaeger’s method 

20. Study the air damping by compound pendulum 

21. Variation of magnetic field by tangent galvanometer 

Section : B 

1. Characteristics of a ballistic galvanometer. 

2. I-V Charateristic of a P-N junction diode. 

3. I-V Charateristic of a Zener diode. 
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4. Setting up and using an electroscope or electrometer. 

5. Use of a vibration magnetometer to study a field. 

6. Study B field due to a current. 

7. Measurement of low resistance by Carey-Foster bridge or otherwise. 

8. Measurement of inductance using impedance at different frequencies. 

9. Measurement of capacitance using impedance at different frequencies. 

10. Study of decay of currents in LR and RC circuits. 

11. Response curve for LCR circuit and resonance frequency and quality factor. 

12. Sensitivity of a cathode-ray oscilloscope. 

13. Characteristics of a choke. 

14. Measurement of inductance. 

15. To verify the inverse square law using photocell 

16. Study of Lorentz force. 

17. Convert a galvanometer to voltmeter of a given range 

18. Convert a galvanometer to ammeter of a given range 

19. Study the variation of RC circuit with AC source 

20. To verify maximum power trasfer theorem 

21. Study the charging and discharging of a capacitor ( variation of RC circuit with DC) 

22. Study of discrete and continuous LC transmission lines. 

 

HkkSfrd 'kkL= & 2019 

ijh{kk ;kstuk 

rhu iz'u i= lS)kfUrd   U;wure mrh.kkZad 48  vf/kdre vad 135 

¼i½ izFke iz'u i= funsZ'k ra=] ;kaf=dh ,oa nksyu      le; 3 ?kaVs iw.kk±d 45 

¼ii½ f}rh; iz'u i= inkFkZ ds xq.k rFkk fo|qr pqEcd      le; 3 ?kaVs iw.kk±ad 45 

   rjaxkaas dh xf.krh; i`"BHkwfe 

¼iii½ rr̀h; iz'u i= fLFkj oS/kqfrdh] cS/kqfrdh rFkk pqEcdRc le; 3 ?kaVs iw.kk±d 45 

izk;ksfxd ijh{kk % le; 5 ?kaVs  U;wure mrh.kkZad 24   iw.kk±d 65 

uksV % 5 ?kaVs ds fy;s nks iz;ksx gksaxs ftudk vad forj.k fuEu jgsxkA nks iz;ksx ¼izR;sd [k.M esa ls 

,d½ izR;sd 20 vad ds        40 
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ekSf[kd iz'u ¼Vivaa½        15 

izk;ksfxd d{kk fjdkMZ        10 

         ;ksx ¾ 65 

f'k{k.k dk;Z&Hkkj  

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

gsrq 4 ?kaVs ¼6 dkyka'k½ izfr lIrkg gksaxsA bl izdkj 30 f'k{k.k lIrkg esa izfr iz'u i= 60 ?kaVksa rFkk 

120 ?kaVksa dk izk;ksfxd dk dk;ZHkkj izfr l= gksxkA izk;ksfxd dk;Z gsrq izR;sd oxZ ¼cSp½ esa 20 

Nk=@Nk=k ls vf/kd u gksA 

 

ikB~;Øe % lS)kfUrd 

izFke iz'u i= & funsZ'k ra= ;kaf=dh ,oa nksyu 

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 

 tM+Roh; funsZ'k ra=] xSysfy;u :ikUrj.k] vtM+Roh; ra=] xfrdh; fu;e o leku {ks= esa 

xfr] vkHkklh cy] ?kwf.kZr funsZ'k ra=ksa esa foLFkkiu] osx rFkk Roj.k] vidsUnzh; Roj.k] dksfj;ksfyl cy 

o mlds mi;ksxA 

bdkbZ & 2 

 ekbdylu&eksysZ iz;ksx] bZFkj dh [kkst] lkis{kokn dh fof'k"V fl)kUr ds vHkhxzghr 
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yksjsUV~t :ikUrj.k] osx :ikUrj.k] yEckbZ ladqpu] dky foLQkj.k] osx ds lkFk nzO;eku  

esa ifjorZu] nzO;eku&ÅtkZ rqY;rkA prqZfoe lfn'k la:i.k ¼dsoy xq.kkRed½ 

  

bdkbZ & 3 

 dsUnzh; cy esa xfr o laj{kh fu;e] dsiyj ds fu;e] xq:Rokd"kZ.k {ks= o fu;e] xksyh; oLrq 

ds dkj.k xq:Roh; foHko xq#Roh; Lo ÅtkZ esa xkWl o ik;tu lehdj.kA 

  cgqd.kh; ra=] nzO;eku dsUnz rFkk xfr dh lehdj.k ,dy o cgq pj.kh; jkdsV dk 

laosx o ÅtkZ laj{k.k] izR;kLFk o vizR;kLFk VDdjA 

bdkbZ & 4 

 n<̀+ fi.M xfr] ?kw.kZu xfr] tM+Ro vk?kw.kZ o muds xq.kkad] eq[; v{k o tM+Ro] ;wyj 

lehdj.kA 

 foHko dwi o vkorhZ nksyu fofHkUu izdkj ds vkorhZ nksyu o yksyd] xfr dh vodyu 

lehdj.k o mlds gy fLFkfrt o xfrt ÅtkZA 

 fLizax ls tqM+s nzO;eku ds fudk; dh ljy vkorZ xfr] ljy o n<̀+ fi.M yksyd] ,sBu 

yksyd] ckvfQyj nksyu] gsyEgksYVt vuquknd LC ifjiFk] pqEcd ds nksyu] fLiazs ls tqM+s nks 

nzO;eku ds nksyuA 

bdkbZ & 5 

 ,d ljy js[kk esa xfr'khy nks leku vko`fr ds ljy vkorZ xfr dk v/;kjksi.kA O;frdj.k] 

leku vkof̀r dh nks yEcor ljy vko`fr xfr dk v/;kjksi.k] fylktw vkd`fr;kWA 

 voeanu ljy vkor̀ xfr] voeafnr nksyd 'kfDr dk {k;] xq.kakd] pkfyr vkorhZ nksyd] 

{kf.kd o LFkkbZ voLFkk] ÅtkZ vo'kks"k.k] f};qfXer nksyu] lkekU; fo/kk A 

ikB~; o lanHkZ iqLrdsa 

1- cdZys HkkSfrdh ikB~;Øe Hkkx 1 xfrdh ¼eSdxzkfgy½ 

2- HkkSfrdh ds QkbeWu ysDpj Hkkx 1 vkj ih Qkbeu vkj ch ysUejsu o ,e lWUMl 

3- rjax o nksyu( n;k izlkn [k.Msyoky ¼fgeky; ifCyf'kax gkÅl] eqEcbZ½ 

4- ^xfrdh*( vkj ,l xEHkhj ¼lh ch ,l ifCy'kj o forjd] ubZ fnYyh½ 

5- rjax o dEiu dh xf.kr] vkj ds ?kks"k ¼eSfDeyu 1975½ 
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6- funsZ'k ra=] ;kaf=dh rFkk nksyu & dkyjk] Hk.Mkjh] dkdkuh ¼fgeka'kq ifCyds'ku½ 

7- funsZ'k ra=] ;kaf=dh rFkk nksyu & lDlsuk] flag] jkor] ¼dkWyst cqd gkÅl½ 

 

 

 

f}rh; iz'u i= & inkFkZ ds xq.k rFkk fo|qr pqEcdh; rjaxksa dh xf.krh; i"̀B Hkwfe 

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 

 lfn'k o vfn'k jkf'k;ka % lfn'k o vfn'k xq.kk] f=lfn'k xq.kk] vfn'k {ks= izo.krk o bldk 

T;kfefr; foospu] lfn'k {ks= dk Mk;ojtsUl o dyZ] js[kh; {ks=Qy o vk;ru lekdyu ] lfn'k 

{ks= dk ¶yDl] ekml Mk;ojtsUl izes;] xzhu o LVksDl izes;AoØ js[kh; fuZns'kkad 

bdkbZ & 2 

 izR;kLFkrk] U;wu foÑfr;ka %  ;ax dk izR;kLFkrk xq.kkad] vk;ru izR;kLFkrk xq.kkad o le 

:i Bksl ds fy, vi:i.k xq.kkad] ik;tu xq.kkad] fofHkUu izR;kLFkrk xq.kkadksa esa laca/k] n.Mksa ds 

cadu dk fl)kUr o dsfUVyhoj] csyu esa ,aBu] cadu vk?kq.kZ o ,aBu cyA 

bdkbZ & 3 

 xfr'khy] rjy xfrdh lkarO;rk dh lehdj.k] ;wyj lehdj.k cjuksyh izes; ';kunzo] 

js[kh; o vjs[kh; izokg] jsukYM uEcj]  ik;lqyh fu;e] dsfiyjh uyh esa nzo izokg]  LVksd fu;e] 

i`"B ruko o i"̀B ÅtkZ] i`"B ruko dk vk.kfod foospu] xksyh; nzo ij nkc] nzo dh fpidu 

izfØ;kA 

bdkbZ & 4 
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 fo|qr pqEcdh; izsj.k % QSjkMs fu;e ¼vodyu o lekdyu :i½] ysat dk fu;e] Lo o 

vU;ksU; izsjdRo] VªkUlQkeZj] fLFkj pqEcdh; {ks= esa ÅtkZ] jsys fof/k }kjk Loizsj.k dk ekiu] eSDlosy 

foLFkkiu /kkjk] eSDlosy lehdj.k] fo|qr pqEcdh; {ks= o ÅtkZ?kuRoA 

bdkbZ & 5 

 fuokZr esa lery fo|qr pqEcdh; rjax] js[kh;] or̀h; o nh?kZ or̀h; /kqzfor fo|qr pqEcdh; 

rjaxksa ds fy;s E o B esa rjaxh; lehdj.k] ikW;fUVax lfn'k] B, E, H o D ds fy;s ifjlhek 

izfrcU/k] ijkoS/kqfr lery lrg ij ijkorZu o viorZu] Fresnal relation, iw.kZ vkrafjd ijkorZu] 

ijkorZu }kjk /kzqo.k A  

ikB~; o lanHkZ iqLrdsa 

1- fo|qr o pqEcdRo & cdZys HkkSfrd ikB~;Øe & lEiknd bZ ,e- izkslsy ¼esdxzkfgy½ 

2- HkkSfrdh & gsyhMs o jslfud Hkkx II 

3- Introduction to electrodynamics  & Mh-ts-fxzfQFk ¼izsfUVl gky vkWQ bf.M;k½ 

4- fo|qr pqEcdh; {ks= & ,-,e- ikVhZ'kA 

5- fo|qr pqEcdh; {ks= o rjax & oh-oh- lscsV ¼okbys bLVuZ fyfeVsM U;w fnYyh½ 

6- Electromagnetic theory and wave propagation & ,l-,u- ?kks"k ¼ukjks'kk ifCyf'kax gkÅl½ 

7- x.khfr; i`"BHkwfe] nzO; ds xq.k /keZ rFkk fo|qr pq- rjaxs & dkyjk] Hk.Mkjh] dkdkuh ¼fgeka'kq 

ifCyds'ku½ 

8- x.khfr; i"̀BHkwfe] nzO; ds xq.k /keZ rFkk fo|qr pq- rjaxs & lDlsuk] flag] jkor ¼dkWyst cqd 

gkÅl½   

rr̀h; iz'u i= & fLFkj oS|qrdh] oS|qrdh rFkk pqEcdRo 

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 

 fuokZr esa dwyke dk fu;e rFkk bldk lfn'k :i] fdlh fLFkj LoSfPNd vkos'k forj.k ds 

fy;s foHko ,ao {ks=] cgq/kzqo] f}/kqzo ,oa prq/kzZo ds dkj.k fo|qr foHko ,oa {ks= dh vo/kkj.kk] js[kh; 

lekdyu ds :i esa fo|qr {ks= esa vkos'k }kjk fd;k x;k dk;Z] fLFkj fo|qr dh lajf{kr {ks= izÑfr] 

fo|qr foHko ] fo|qr {ks= E = &] leku fo|qr {ks= esa f}/kqzo ij cyk/kw.kZ rFkk bldh fo|qr 

ÅtkZ] le:i vkosf'kr xksys dh fo|qr ÅtkZ] bysDVªku dh fpjlEer f=T;k] pkyd ds }kjk fo|qr 

{ks= esa vojks/k  (Screening) 

bdkbZ & 2 

 ijkoS/kqrrk] ¼Dielectric½ vkf'kad ,oa iw.kZ :i ls ijkoS/kqr inkFkZ ls Hkjs lekukUrj IysV 

la?kkfj=] ijkoS/kqrrkad /kqox.krk rFkk /kzqo.krk lfn'k] vk.kfod ,oa ijek.kfod /kqzo.krk] fo|qr 

foLFkkiu lfn'k D, Dykfl;l & ekSlksVh lehdj.k dk vk.kfod foospuA  

bdkbZ & 3 

 fLFkj /kkjk ?kuRo J] vfLFkj /kkjk rFkk larr lehdj.k] la/kkfj= dk izfrjks/k esa vkos'ku ,oa 

fujkos'ku] fjlko ¼Leakage½ }kjk mPp izfrjks/k dk ekiu] LR rFkk RC ifjiFkksa esa /kkjk dh o`f)] {k; 

le; ds lkFk of̀) ,oa {k;] {k;kad] LCR ifjiFk esa {kf.kd /kkjk ¼transient current½ 

 izR;korhZ /kkjk ifjiFk] ¼Complex½ tfVy izfrck/kk rFkk izfr?kkr] Js.kh ,oa lekukUrj 

vuqokn] ¼Q½ xq.krk xq.kkad] vuqukn dh rh{k.krk] izR;korhZ ifjiFk }kjk vo'kksf"kr 'kfDr] 'kfDr 

xq.kkad] fo|qr 'kfDr dk ifjxeuA  

bdkbZ & 4 

 xfr'khy vkos'k ij cy] ykWjsUVt cy lehdj.k o B dh ifjHkk"kk] ,oa fdlh le pqEcdh; 

{ks= esa /kkjk okgd ljy js[kh; pkyd ij vkjksfir cy] /kkjk ywi ij vkjksfir cy&vk?kw.kZ] pqEcdh; 

f}/kqzo vk?kw.kZ] dks.kh; laosx rFkk tk;jksesxusfVd fu"ifrA 

 ck;ks rFkk lkokVZ dk fu;e] lkekU; T;kferh; fLFkfr ds fy;s H dh x.kukA 

 ,Eih;j dk fu;e] .B = 0,  x B = J, pqEcdh; f}/kqzo ds dkj.k {ks=] pqEcdu /kkjk] 

pqEcdu lfn'k] gkWy izHkko] pqEcdh; ikjxE;rkA 

bdkbZ & 5 

 fo|qrh; Roj.k gsrq {ks= E bysDVªku xu] foltZu ufydk dk mnkgj.k] js[kh; RojdA 
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 fo|qrh; fo{ksi.k gsrq {ks= E dSFkksM+ fdj.k nksyd ¼CRO½] CRO dh lqxzkfgrkA  

 yEcor {ks= B; 1800 ls fo{ksi.k] nzO;eku LisDVksxzkQ] iFk dh oØrk] ukfHkdh; d.kksa dh 

ÅtkZ ekiu] lkbDyksVªku dk fl)kUrA 

 ijLij yEcor E rFkk B {ks= % osx p;ud rFkk bldh fo{ksi.k {kerk ¼Resolving½ {kerkA 

 lekukUrj E rFkk B {ks= % /ku fdj.k ijoy;] leLFkkfudksa dh [kkst] nzO;eku LisDVªksxzkQh 

rFkk blds ewy rRo] pqEcdh; ysUl rFkk Qksdl izfØ;kA 

uksV % mijksDr fooj.kksa esa ;kaf=d fcUnqvksa ij vf/kd egRo fn;k tk;A mDr midj.kksa ds fooj.k 

dks fufgr fl)kUrksa dks le>kus gsrq gh egRo fn;k tk;A 

ikB~; o lanHkZ iqLrdsa 

1- fo|qr o pqEcdRo & cdZys HkkSfrd ikB~;Øe & lEiknd & bZ ,e- izkslsy ¼esdxzkfgy½ 

2- HkkSfrdh & gsyhMs o jslfud Hkkx II 

3- Introduction to electrodynamics  & Mh-ts-fxzfQFk ¼izsfUVl gky vkWQ bf.M;k½ 

4- fo|qr pqEcdh; {ks= & ,-,e- ikVhZ'kA 

5- fo|qr pqEcdh; {ks= o rjax & oh-oh- lscsV ¼okbys bLVuZ fyfeVsM U;w fnYyh½ 

6- Electromagnetic theory and wave propagation & ,l-,u- ?kks"k ¼ukjks'kk ifCyf'kax gkÅl½ 

7- fLFkj fo|qfrdh /kkjk fo|qr rFkk pqEcdRo & dkyjk] Hk.Mkjh] dkdkuh ¼fgeka'kq ifCyds'ku½ 

8- fLFkj fo|qfrdh /kkjk fo|qr rFkk pqEcdRo & lDlsuk] flag] jkor ¼dkWyst cqd gkÅl½   

HkkSfrdh izk;ksfxd ijh{kk 

U;wure mÙkh.kk±d 24     iw.kk±d 65   le; % 5 ?kaVs  

uksV %  

1- mDr ijh{kk esa ijh{kkFkhZ dks izR;sd [k.M esa ,d iz;ksx ysrs gq, dqy nks iz;ksx djus gksaxsA 

2- d{kk ds ikB~;Øe gsrq iwjs l= esa dqy 16 iz;ksx djus gksaxs ftuesa izR;sd [k.M ds vkB iz;ksx 

gksaA 

[k.M & v 

1- tM+Ro vk?kw.kZ ds fy;s lekukUrj ,oa yEcor v{kh; izes; dk v/;;uA 

2- f} foeh; nksfy= ds fy;s laosx laj{k.k dk v/;;uA 

3- fi.M yksyd ¼Compound pendulum½ dk v/;;uA 
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4- NM+ yksyd }kjk fofHkUu voLFkkvksa esa voeanu dk v/;;uA 

5- ¼Bifilar½ ckbfQyj yVdu Suspension½ ds nksyu dk v/;;uA 

6- ,d foeh; fudk; dh fLFkfrt ÅtkZ oØ rFkk blesa fofHkUu vk;keksa ds fy;s nksyuksa dk v/;;uA 

7- fdlh nzO;eku dh fofHkUu fLizax la;kstuksa ds fy;s nksyuksa dk v/;;uA 

8- dsUVyhoj ds cadu dk v/;;uA 

9- fLFkfrd ,oa xfrd fof/k )kjk rkj ds ,saBu dk v/;;uA 

10- lw{e ufydkvksa ¼Capillary½ ls nzo ds izokg dk v/;;uA 

11- fofHku fof/k;ksa }kjk nzo ds i`"Bruko dh x.kukA 

12- fdlh nzo ds ';kurkxq.kkad dk fofHkUu fof/k;ksa }kjk v/;;uA 

13 gqd ds fu;e ls Y dh x.kukA 

14 lZy fof/k ls Y, η, σ dh x.kukA 

15 eSDlosy lqÃ dh lgk;rk ls η dh x.kukA 

16 LFksfrd fof/k ls  η dh x.kukA 

17  jcj dh  σ dh x.kukA  

18  tsxj fof/k ls ikuh dk i`"Bruko dh x.kukA 

19  fi.M yksyd ls gok esa voeanu dk v/;;uA 

20 To find M.I. of an irregular body by inertia table. 

21 Tangent xYoku¨ehVj ls pqEcdh; {ks= ds ifjoZru dk v/;;uA  

[k.M & c 

1- iz{ksi /kkjkekih dh fo'ks"krkvksa dk v/;;uA 

2- bysDVªksLdksi ;k fo|qrekih ¼Electrometer½ dk la;kstu ,oa mldk mi;ksxA 

3- nksyu & pqEcdekih dk mi;ksx ,oa {ks= dk v/;;uA 

4- /kkjk ds dkj.k pqEcdh; {ks= B dk v/;;uA 
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5- dsjsQksLVj lsrq vFkok vU; fof/k ls vYi izfrjks/k dk ekiuA 

6- izsjdRo dk fofHkUu vko`fr;ksa ij izfrck/kk ds }kjk ekiuA 

7- /kkfjrk dk fofHkUu vko`fr;ksa ij izfrck/kk ds }kjk ekiuA 

8- LR rFkk RC ifjiFkksa esa /kkjk ds {k; dk v/;;uA 

9- LCR ifjiFk dk vuqukfnr vko`fr rFkk xq.krk xq.kad ds fy;s nf'kZr oØ dk v/;;uA 

10- dSFkksM+ & fdj.k & vkWlhyksLdksi ¼CRO½ dh lqxzkfgrk dk v/;;uA 

11- pksd dq.Myh dh vfHkyk{kf.kdh dk v/;;uA 

12- izsjdRo dk ekiuA 

13- ykWjsUVt cy dk v/;;uA 

14- LC lapj.k ykbu dk lrr ,oa fMLØhV½ fofoDr :i esa v/;;uA 

15 Q¨V¨ lsy dh lgk;rk ls O;qRØe oZx fu;e dk lR;kiu  

16 xYoku¨ehVj d¨ nh xÃ ijkl ds o¨YVehVj esa cnyuk    

17 xYoku¨ehVj d¨ nh xÃ ijkl ds vehVj esa cnyuk   

18 vf|dre 'kDfr lapj.k çes; dk lR;kiu  

19 AC L=¨r ls RC ifjiFk esa ifjoZru dk v/;;uA 

20 la?kkfj= ds vkos'ku o fujkos'ku dk v/;;u ( DC L=¨r ls RC ifjiFk esa ifjoZru dk 

v/;;uA 

21 P-N laf/k Mk;ksM dh I-V vfHkyk{kf.kd 

22 thuj Mk;ksM dh I-V vfHkyk{kf.kd  

CHEMISTRY 

Scheme 

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

Paper I   3 Hours Duration   45 Marks 
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Paper II   3 Hours Duration   45 Marks 

Paper III   3 Hours Duration   45 Marks 

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

Marking scheme  

1. Each theory paper will be of 45 marks (minimum passing marks 16). There will be 

three theory papers total marks in theory will be 145 (minimum passing marks 48). 

Time duration for each paper will be 3 hours 

2. The practical paper will be of 65 marks (minimum passing marks 23). Practical exam 

will be of 5 Hrs. 

3. Each theory question paper will be divided into three sections i.e. A, B and C. 

4. Section A will contain 10 Questions (Two questions from each unit), all questions are 

compulsory carrying 1.5 marks each question (Answer limit-50 words). 

5. Section B will contain 10 10 Questions (Two questions from each unit), Student will 

have to answer total 5 questions (attempting 1 question from each unit) carrying 3 

marks each question (Answer limit- 200 words). 

6. Section C will contain 5 Questions (One questions from each unit). Student will have 

to answer total 3 questions out of these 5 as per their choice carrying 5 marks each 

question (Answer limit - 500 words). 

PAPER-I : INORGANIC CHEMISTRY 

Time : 3 Hours                                           Max. Marks:45  

60 Hours (2 Hours/ week) 

Unit-I 

(a) Atomic Structure : 
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 Idea of De-Broglie matter/waves, Heisenberg uncertainty principle, atomic orbitals, 

Schrodinger wave equation, significance of  

          psi(ψ) and psi*(ψ*), quantum numbers, radial and angular wave function and 

probability distribution curves, shapes of s, p,d orbitals. Aufbau and Pauli exclusion 

principles, Hund’s multiplicity rule. Electronic configurations of the elements, effective 

nuclear charge. 

(b) Periodic Properties : 

 Atomic and ionic radii, ionization energy, electron affinity and electronegativity, 

different, methods of determination, trends in periodic table and applications in 

predicting and explaining the chemical behavior. 

Unit-II 

(a) Chemical Bonding : 

 Covalent Bond - Valence bond theory and its limitations, directional characteristics of 

covalent bond, various types of hybridization and shapes of simple inorganic 

molecules and ions. Valence shell electron pair repulsion (VESPR) theory to NH3, 

H3O+, SF4, CIF3, ICI2- and H2O. 

(b) MO theory-Homonuclear and heteronuclear (CO and NO) diatomic molecules, 

multicentre bonding in electron deficient molecules, bond strength and bond energy, 

percentage ionic character from dipole moment and electronegativity difference. 

Unit-III 

(a) Ionic Solids - Ionic Structures, radius ratio effect and coordination number, 

limitation of radius ratio rule, lattice defects, semiconductors, lattice energy and Born-
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Haber Cycle, solvation energy and solubility of ionic solids, polarizaing power and 

polarizability of ions. Fajan’s rule. Metallic bond - Free electron, valence bond and 

band theories. 

(b) Weak interaction-Hydrogen bonding, Vander waals forces. 

Unit-IV  

(a) s- Block Elements - Comparative study, diagonal relationship, salient features of 

hydrides,  solvation and complexation tendencies including their function in 

biosystems and introduction to alkyls and aryls. 

(b) Chemistry of Noble Gases-Chemical properties of the noble gases, chemistry of 

xenon, structure and bonding in xenon compounds. 

(c) p-Block elements-Comparative study (Including diagonal relationship) of 

groups13-17 elements, compounds like hydrides, oxides, oxyacids and halides of 

groups 13-17. 

Unit-V 

 Chemistry of the following Compounds : Hydrides of Boron, diborane and higher 

boranes, borazine,  fullerenes, carbides, flurocarbons, silicates, tetrasulphur 

tetranitride, basic properties of halogens, interhalogens and polyhalides. 

 

PAPER-II : ORGANIC CHEMISTRY 

Time : 3 Hours       Max. Marks : 45 
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                          60 Hours (2 Hours/ week) 

Unit-I 

(a) Structure and Bonding: Hybridization, bond lengths and bond angles. Bond 

energy, localized and delocalized chemical bond, vander waals interactions, inclusion 

compounds, clatherates, charge transfer complexes, resonance, hyperconjugation, 

aromaticity, inductive and field effects, hydrogen bonding. 

(b) Mechanisms of Organic Reactions :  

 Curved arrow notation, drawing electron movements with arrows, half headed and 

double headed arrows, homolytic and heterolytic bond breaking. Types of reagents-

electrophiles and nucleophiles. Type of organic reactions, energy considerations. 

 Reactive intermediates- carbocations, carbanions, free radicals, carbenes, arynes and 

nitrenes (with examples) Assigning, formal charges on intermdiates and other ionic 

species. 

 Methods of determination of reaction mechanism (product analysis, intermediates, 

isotope effects. Kinetic and stereochemical studies). 

Unit-II 

 Stereochemistry of Organic Compounds-Concept of isomerism, types of 

isomerism. Optical isomerism- elements of symmetry, molecular chirality, enantiomers, 

stereogenic centre, optical activity, properties of enantiomers, chiral and achiral molecules 

with two stereogenic centres, diastereomers, threo and erythro diastereomers, meso 

compounds, resolution of enantiomers, inversion, retention and recemization. 
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 Relative and absolute, configuration, sequence rules, D& L and R & S systems of  

nomenclature. 

 Geometric isomerism- Determination of configuration of geometricisomers E & Z  

system of nomenclature, geometric isomerism in oximes and alicyclic compounds. 

 Conformational isomerism- conformational analysis of ethane and n-butane. 

Conformations of cyclohexane, axial and equatorial bonds, conformation of mono substituted 

cyclohexane derivatieves, Newman projection and sawhorse fourmulae, Fischer and flying 

wedge formulae.  

 Difference between configuration and conformation. 

Unit-III 

Alkanes and Cycloalkanes-IUPAC nomenclature of branched and unbranched alkanes, 

the alky group, classification of carbon atoms in alkanes. Isomerism in alkanes, sources, 

methods of formation (With special reference to Wurtz reaction, Kolbe reaction, Corey-

House reaction and decarboxylation of carboxylic acids). physical properties and chemical 

reactions of alkanes. 

 Mechanism of free radical halogenation of alkanes : orientation, reactivity and 

selectivity. Cycloalkanes - nomenclature, methods of formation, chemical reactions. Baeyer’s 

strain theory and its limitations, ring strains in small rings (cyclopropane and cyclobutane), 

Theory of strainless rings, the case of cyclopropance ring : banana bonds. 

Unit-IV 

(a) Alkenes, Cycloalkenes, Dienes and Alkynes-Nomenclature of alkenes, methods of 

formation. Mechanisms of dehydration of alcohols and dehydrohalogenation of alkyl halides, 
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regio selectivity in alcohol dehydration. The saytzeff rule, Hofmann elimination, physical 

propertes and relative stabilities  of alkenes. 

(b)Chemical reactions of alkenes- mechanism involved in hydrogenation, electrophilic 

and free radical additions, Markownikoff’s rule, hydroboration-oxidation, oxymecuration- 

reduction, epoxidation, ozonolysis, hydration, dehydoxylation and oxidation with KMnO4, 

Polymerization of alkenes, Substitution of the allylic and vinylic positions of alkenes. 

Industrial applications of ethylene and propene 

Methods of formation, confirmation and chemical reactions of cycloalkenes. 

Nomenclature and classification of Dienes : Isolated, conjugated and cumulated 

dienes. Structure of allenes and butadiene, methods of formation, polymerization . Chemical 

reactions- 1,2 and 1,4 additions, Diels- Alder reaction. 

Nomenclature, structure and bonding in alkynes. Methods of formation. Chemical reaction of 

alkynes, acidity of alkynes. Mechanism of electrophilic and nucleophilic addition reactions, 

hydroboration-oxidation, metal ammonia reductions, oxidation and polymerizations. 

Unit-V 

Arenes and aromaticity-Nomenclature of benezene derivatives. The aryl group. 

Aromatic nucleus and side chain, structure of benzene : molecular formula and Kukule 

structure, stability and carbon-carbon bond lengths of benzene, resonance structue, MO 

picture, Aromaticity : The Huckel rule, aromatic ions. 

Aromatic electrophilic substitution- general pattern of the mechanism, role of 

sigma(σ) and pie(π)  complexes. Mechanism of nitration, halogenation sulphonation, 

mercuration and Friedal- Craft’s reactions, energy profile diagrams. Activating & 
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deactivating substituents, orientation and ortho / para ratio, side chain reactions of benzene 

derivatives. Birch reduction.  

Methods of formation and chemical reactions of alkyl benzenes, alkynyl benzenes and 

biphenyl. 

Alkyl and Aryl Halides-Nomenclature and classes of alkyl halides, methods of formation, 

chemical reactions. Mechanisms, nucleophilic substitution reactions of alkyl  halides, SN2 

and SN1 reactions with energy profile diagrams. 

Polyhalogen compounds : Chloroform, carbon tetrachloride. 

Methods of formation of aryl halides, nuclear and side chain reactions. The addition-

elimination and the elimination-addition mechanisms of nucleophillic aromatic substitution 

reactions. 

Relative reactivities of alkyl vs allyl, vinyl and aryl halides. Synthesis and uses of D.D.T. and 

B.H.C. 

 

PAPER -III : PHYSICAL CHEMISTRY 

Time : 3 Hours                           Max. Marks : 45 

60 Hours (2 Hours/ week) 

Unit-I 

Mathematical Concepts & Computers :  

(a) Mathematical Concepts 
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 Logarithmic relations, curve, sketching linear graphs and calculations of slopes, 

differentiation of functions like Kx, ex, Xn, sin x, log x; maxima and minima, partial 

differentiation and reciprocity relations. Intergrations of some useful/relevant 

functions; permutations and combinations, Factorials. Probability 

(b) Computers  

 General introduction to computers, different components of a computer, hardware and 

software, input and output devices; binary numbers and arithmetic, introduction to 

computer languages, Programming operating systems. 

 

Unit-II 

(a) Gaseous  States : Postulates of kinetic theory of gases, deviation from ideal 

behaviour, Vander-waals equation of state. 

 Critical Phenomena : PV isotherms of real gases, continuity of states, the 

isotherms of Vander-waals equation, relationship between critical constants and 

Vander-waals constants, the law of corresponding states, reduced equation of state. 

(b) Molecular Velocities : Root mean square velocity, average and most probable 

velocities. Qualitative discussions of the Maxwell’s distribution of molecular 

velocities, collision number, mean free path and collision diameter. Liquification of 

gases (based on joule - thomson effect). 

Unit-III 

(a) Liquid State: 
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 Intermolecular forces, structure of liquids (a qualitative description). Structural 

differences between solids, liquids and gases, 

 Liquid  Crystals : Difference between liquid crystal, solid and liquid. Classification, 

structure of nematic and cholestric phases.  

 Thermography and seven- segment cell. 

(b) Colloidal State: 

 Definition of colloids, classification of colloids. 

 Solids in liquids (sols) properties - Kinetic, optical and electrical stability of 

colloids, protective action, Hardy - Schultze law, gold number.  

 Liquids in liquids (emulsions) : Type of emulsions, preparation and properties of 

Emulsions. 

 Liquids in solids (gels) : Classification, preparation and properties, inhibition, 

general applications  of colloids. 

Unit-IV 

 Solid State 

 Definition of space lattice, unit cell. 

 Laws of crystallography- (i) Law of constancy of interfacial angles, (ii) Law of 

rationality  of indices, (iii) Law of symmetry. Symmetry elements in crystals. 

 X-ray diffraction by crystals. Derivation of Bragg equation. Determination of Crystal 

structure of NaCl, KCl and CsCl (Laue’s method and powder method). 

Unit-V 
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 Chemical kinetics and catalysis 

 Chemical kinetics and its scope, rate of reaction, factors influencing the rate of 

reaction-concentration, temperature, pressure, solvent, light, catalyst, concentration 

dependence of rates, mathematical characteristics of simple chemical reactions: zero 

order, first order, second order, pseudo order, half life and mean life. Determination of 

the order of reaction-differential method, method of integration, method of half life 

period and isolation method. Radioactive decay as a first order phenomenon. 

 Experimental methods of chemical kinetics : Conductometric, 

potentiometric, optical methods, polarimetric and spectrophotometeric.  

 Theories of chemical kinetics: Effect of temperature on rate of reaction, 

Arhenius concept of activation energy. 

 Simple collision theory based on hard sphere model, transition state theory 

(equilibrium hypothesis). Expression for the rate constant based on equilibrium 

constant and thermodynamic aspects. 

 Catalysis,characteristics of catalyzed reactions, classification of catalysis, 

miscellaneous examples. 

PRACTICAL 

 

Max Marks 65                                                                          Min Marks 24 

Time : 120 Hours (4 Hours / Week) 

 (A) INORGANIC CHEMISTRY                  
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 Semi micro and Macro analysis , Separation and Identification of Four radicals - two 

acidic and two basic in a given mixture which may include any one interfering radical and/or  

combinations of radicals. 

(B) ORGANIC CHEMISTRY                                       

1.Laboratory techniques:     

 (i) Determination of melting point (0C) 

 Naphthalene  80-82 0C, Benbzoic acid 121.5-1330C  

           Urea 132.5-1330C, Succinic acid 184.5-1850C   

 Cinnamic acid 132.5-1330C , Salicylic acid 157.5-1580C 

 Acetanilide 113.5-1140C,  m-Dinitrobenzene 900C 

 p- Dichlorobenzene 52 0C ,Aspirin 1350C 

 (ii) Determination of boiling point 

 Ethanol 780C, cyclohexane 81.40C,  toluence 110.60C, Benzene 800C   

(iii)Mixed melting point determination 

 Urea-cinnamic acid mixture of various compositions(1:4,1:1,4:1)     

(iv) Distillation 

 Simple distillation of ethanol-water using water condenser, 

 Distillation of nitrobenzene and aniline using air condenser 

(v)Green Chemistry - Identification of Safety Symbols 
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2. Purification Methods         

(i).Crystallization 

  Phthalic acid from hot water (using fluted filter paper and stemless   funnel) 

  Acetanilide from boiling water,Naphthalene from ethanol,Benzoic acid    

   from water                      

 (ii)..Decolorisation & Crystallization using charcoal  

 Decolorisation of brown sugar (sucrose) with animal charocoal using     gravity filtration, 

Crystallzation and decolorisation of impure naphthalene (100g of  naphthalene mixed with 

0.3 g of  Congo red using 1 g decolorizing carbon)   from ethanol. 

 (iii) Sublimation (Simple and Vacuum)          

 Camphor, Naphthalene, phthalic acid and succinic acid. 

3.Qualitative analysis                                         

Identification of an organic compound through the functional group analysis, determination 
of melting point and preparation of suitable  

Derivatives 

 

(C) PHYSICAL CHEMISTRY                                    

 (i) Chemical Kinetics  

1. To determine the specific reaction rate of the hydrolysis of methyl acetate/ethyl 

acetate catalyzed  by  hydrogen ions at room temperature. 
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2. To study the effect of acid strength on the hydrolysis of an ester. 

3. To compare the strengths of HCI and H2SO4 by studying the kinetics of hydrolysis of 

ethyl  acetate. 

4. To  study kinetically the reaction of decomposition of iodide by H2O2. 

(ii) Distribution Law 

1. To study the distribution of iodine between water and CCl4 

2. To study the distribution of benzoic acid between benzene and water  

(iii) Colloids 

1. To prepare arsenious sulphide sol and compare the precipitating power of mono- ,bi- 

and trivalent anions. 

(iv) Viscosity & Surface Tension 

1. To determine the percentage composition of given mixture (non interacting  system) 

by viscosity method. 

2. To determine the viscosity of amyl alcohol in water at different concentrations and 

calculate the viscosity of these compositions. 

3. To determine the percentage composition of a given binary mixture by surface tension 

method (acetone & ethyl- ketone) 

Spotting 

Spotting will include Safety symbols, laboratory instruments, techniques etc. During 

examination in spotting there should be 5 spots related with instruments, techniques, 
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safety etc. from the syllabus ; time of spotting is 20 minutes and a separate copy shall 

be used for the purpose.  

PRACTICAL-SCHEME OF EXAMINATION  

Max. Marks: 65                                                       Min.Marks:24      

Time 5 hours 

INORGANIC CHEMISTRY 

1. Analysis: One Exercise                                        15 Marks 

ORGANIC  CHEMISTRY  

1.Lab Techniques: One experiment from any one techniques-     2.5 Marks  

2-Purifiction Methods: One experiment from any one methods-  2.5 Marks 

3.Qualitative Analysis: One Compound                                  10 Marks 

PHYSICAL CHEMISTRY 

Any One experiment                  15 Marks 

SPOTTING         10 Marks 

(5 spots) 

VIVA                                                                          5 Marks            

RECORD                                                                  5 Marks                
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le; 3 ?k.Vs        iw.kkZd % 45 

60 ?k.Vs ¼nks ?k.Vs izfr lIrkg½ 

(

 

s,p,d,
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NH3, H3O+, SF4, ClF3, ICl2- , 1H2O 

CO NO), 

s- 
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le; 3 ?k.Vs        iw.kkZd % 45 

60 ?k.Vs ¼nks ?k.Vs izfr lIrkg½ 

Energy Consideration) 
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Recemization)

D/L R/S 

E Z 

n

(Newman projection and sowhorse formulae)  

(Flying Wedge formulae).  Help
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IUPACv

KMnO4c
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π

SN
1
 SN

2
  

 

D.D.T. 

B.H.C. 

¼ ½

Help
stu

de
ntp

oin
t.c

om



51 
 

 
 

Computers) 

 Slope) 

Kx, ex, Xn, log x 

(Relevant)c

Probabilitiy) 

(Computers) 

 Hard

ware), (Software), Input-Output Devices). 
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Nematic), 

(Cholestric) 

Seven segment Cell

Emulsion) Help
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X NaCl, 

KCl CsCl X-Ray 

Scope), 
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C

C C C

C C

C C m- 

C p C C

C)
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HCl H2SO4 

H2O2 

CCl4 I2
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Spotting  5  

Viva  5 

Record  5 

Book Suggested: 

1. 
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izk;ksfxd ikB~;Øe 

v- vdkcZfud jlk;u  15 vad 

vdkcZfud jlk;u&lw{e fo’ys"kk@ LFkwy fo’ys"k.k& nks vEyh; ,oa nks {kkjdh; dwy pkj ewydksa dk 
ijh{k.k ,oa i`FkDdj.k ¼ck/kd ewyd ,oa ;qXeu ewwyd fn;s tk;s½ 

c- dkcZfud jlk;u     

1 iz;ksx’kkyk rduhdsa         2]5 vad 

¼i½ xyukad ekiu ¼0C½ 

usFkyhu 80&820C csUtkWbd vEy 121&5&1220C 4;wfj;k 123&5&1330C lkfDlfud vEy 
184&5&1850C flusfed vEy 132&5 &1330C lsfyflfyd vEy] 157&5&1580C ,lhVsfyukbM 
113&5&1140C, m- MkbukbVªkscsUthu 900C p& MkbDyhjks csUthu 520C ,sfLifju 1350C A 

¼ii½ DoFkukad ekiu% (0C) 

,FksukWy 780C] lkbDyks&gsDlus 81&40C] VkWywbu 110&60C, csUthu 800C A 

¼iii½ feJ xyukad ekiuA 

;wfj;k flusfed vEy ds vyx&vyx la?kVu ds feJ.k ¼1%4] 1%1] 4%1½ 

¼iv½ vklou% 

ty la?kfu= ds }kjk ,FksukWy& ty feJ.k dh ljy vklouA 

ok;qla?kfu= ds }kjk ukbVªks csUthu ,oa ,fuyhu feJ.k dk vklouA 

¼v½ xzhu dSfeLVªh&lqj{kk fpUgksa dh igpkuA 

2‘’qkf}dj.k rduhdsa         2]5 vad 

  ¼i½ fØLVyhdj.k  fØLVyhdj.k dh izsj.kk ladYiuk% xeZ ty }kjk FkSfyd 
vEy ¼rSjrs gq, N=k i= o ruk jfgr Quy dk dke esa ysdj½ 

mcyrs g, ty ls ,lhVsfuykbM 

,FksukWy ls usFkyhu ty ls cSUtkbd vEy 

¼ii½ pkjdksy ds mi;ksx }kjk fojatu ,oa fØLVyhdj.k xq:Ro Nfu= izk;ksfxd fof/k }kjk] 
tUrq pkjdksy dh enn ls Hkwjh 'kDdj dk fojatuA 
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,FksukWy }kjk v’k ¼uSFkyhu(1 xzke fojaftr dkcZu ds iz;ksx ls 0-3 xzke dkaxksjsM ;qDr uSFkyhu dk) 
dk fojatu ,oa fØLVyhdj.kA 

¼iii½ Å/oZikru( ljy ,oa fuokZr) 

dsEQj ¼diwj½ usFkyhu] FkSfyd vEy ,oa lDlhfud vEyA 

3 xq.kkRed fo’ys"k.k&        10 vad  

dkcZfud ;ksfxdksa dh fØ;kRed lewg fo’ys"k.k }kjk igpk] xyukad dk fu/kkZj.k ,oa ;ksfxdksa ds 
O;qRiUu dk fuekZ.k 

l HkkSfrd foKku        15vad 

¼fuEufyf[kr esa ls dksbZ Hkh ,d iz;ksx ijh{kk esa fn;k tk;xk½ 

jlk;u cyxfrdh& 

1- d{k rki ij esfFky ,lhVsV] ,fFky ,lhVsV dk gkbMªkstu vk;u dh mifLFkfr esa ty vi?kVu 
dh fof’k"V vfHkfØ;k osx dk ekiuA 

2- ,LVj ds ty vi?kVu ij vEy lkeF;Z ds izHkko dk v/;;u 

3- ,fFky ,flVsV ds ty vi?kVu dh njksa ij HCl o H2SO4 dh izcyrk dh rqyukA 

4- H2O2 }kjk vk;ksMkbM ds fo?kVu dh vfHkfØ;k dh nj dk jlk;fudcy xfrdh v/;;uA 

forj.k dk fu;e 

1- ty ,oa CCl4 ds e/; I2 ds forj.k dk v/;;u 

2- ty ,oa csathu ds e/; csUtkbd vEy ds forj.k dk v/;;u 

dksykbMl 

vklsZfu;l& lyQkbM lkWy dk cukuk ,oa ¼eksuks] ckbZ o VªkbosysaV ,ukW;uksa½ ,d la;ksth] f}la;ksth] 
f=la;ksth½ .kk;u dh vo{ksi.k dh vo{ksi.k {kerk dh rqyuk djukA 

';kurk] i`"B ruko 

1- ';kurk ekiu fof/k }kjk] vfØ;k’khy ra=) feJ.kksa ds izfr’kr la?kVu dk ekiu 

2- ,fey ,YdksgkWy dh ty esa fofHku laknzrkvksa okys feJ.kksa dh ';kurkvksa dk ekiu ,oa bu 
foy;uksa dh ';urkvksa  dh x.kuk 

3- ¼,lhVksu ,oa ,fFky eSfFky dhVksu½ f} vaxh feJ.k ds izfr’kr la?kVu dh i`"B ruko fof/k ls 
ekiu 

Spotting (5 spots)    10 vad 

viva       5 vad 

record      5 vad  
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B.Sc. I 
 

MATHEMATICS 
SCHEME 
Papers Nomenclature  Duration Periods  Max. Marks 
       per week    Sc  So. Sci 
I  Algebra     3 Hrs.  3   66  66 
II  Calculus   3 Hrs.  3   66  66 
III  Vector Calculus and  
  Geometry   3 Hrs.  3   68  68 
       Max. Marks   200  200 
       Min. Pass Marks  72  72 
 

Paper- I (ALGEBRA) 
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 
Relation between roots and coefficients of general polynomial equation in one variable, 

transformation of equations, Descarte’s rule of signs, Solution of Cubic equations (Cardon 

Method) Biquadratic Equations(Ferrari Method). 

UNIT-II 
Symmetric, Skew symmetric. Hermitianand skew Hermitian matrices. Linear Independence 

of row and column matrices. Row rank, Column rank, Rank of a matrix by Echelon form, the 

characteristic equation of a matrix and eigenvectors. Cayley Hamilton theorem and its use in 

finding inverse of a matrix. Applications of matrices to a system of linear (both homogenous 

and non-homogenous) equations. Theorems of consistency of a system of linear equations. 

UNIT-III 
Definitions and examples of groups, general properties of groups, subgroups, cyclicgroups, 

cosetsdecomposition, Lagranges theorem and its consequences, Fermats and Eular’s 

theorems. 

UNIT-IV 

Homomorphism and isomorphism of groups, normal subgroups, quotient groups. The 

fundamental theorem of homomorphism. Kernel of homomorphous and its properties. 

UNIT-V 
Permutations groups, even, odd and cyclic permutations, transformations, the alternating 

group-An , Conjugacy, and simple groups. Cayles theorem. Order of an element of a group 

and its properties. 

REFERENCE BOOKS: 
1. Chandrika Prasad  : The Text Book of Algebra and Theory  
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        of Equations, PothishalaPvt Ltd.  
        Allahabad.  
2. Vashitha, A.R.   : Modern Algebra, Krishna  
        PrakashnaMandir, Meerut 
3. Gokhrooet. Al.  : Matrices (Hindi Ed.) NavkarPrakashan,  
        Ajmer 
4. Gokhrooet. Al.  : Abstract Algebra (English/Hindi Ed.)  
        NavkarPrakashan, Ajmer. 
5. P.B. Bhattacharya   Basic Abstract Algebra  

 and Others    : (2nd Edition) Camb. University Press  
        Indian Edition,1997  
6. I. N. Herstein   : Topics in Algebra Wiley Eastern Ltd.  
        New Delhi (1975) 
7. Bansal, Bhargava &    Abstract Algebra,  
 Agarwal    : Jaipur Publishing House, Jaipur 
 

PAPER-II (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 

 Pedal equation of a curve,Envelope and Evolutes, Asymptotes, Curvature: Various 

Formulae, centre of curvature, chord of curvature and related problems. 

UNIT-II 

Partial differentiation, chain of variables, Eular’s theorem on homogeneous functions, first 

two differential coefficients of an implicit functions. Taylor’s theorem for functions of two 

variables, acobians with properties. 

UNIT-III 

Maximum – Minimum and saddle points of functions of two and three variables connected by 

a relation. Lagrange’s method of undermined multipliers. Test of concavity and convexity, 

points of inflexion, multiple points, curve tracing in Cartesian and polar coordinates (standard 

curves). 

UNIT-IV 

Differentiation and Integration under the sign of integration, Beta and Gamma functions, 

double integrals, change of order of integration, transformation in polar coordinates.  

UNIT-V 

Quardrature, rectification, volume and surface of solid of revolution. Triple integrals. 

Dirichlet’s integrals and Liouville’s extension.   

REFERENCE BOOKS: 
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1. Gorakh Prasad   : Text Book of Differential calculus,  

        Pothishala Pvt. Ltd. Allahabad 

2. Gorakh Prasad   : Text Book of Integral calculus,  

        Pothishala Pvt. Ltd. Allahabad 

3. N. Piskunov   : Differential and Integral calculus,  

        Peace Publications,  Moscow 

4. Gokhrooet. al.   : Differential Calculus (English/Hindi Ed.)  

        Navkar Prakashan, Ajmer. 

5. Gokhrooet. al.   : Integral Calculus (English/Hindi Ed.)  

        Navkar Prakashan, Ajmer. 

6. Erwin Kreyszig  : Advance Engineering Mathematics  

        Johm Willey and sons 1999  

 

PAPER-III (VECTOR CALCULUS AND GEOMETRY) 

Note :  The paper consists of three sections 

Section A : This section contain 12 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 

Scalar and Vector point functions, vector differentiation, directional derivatives, gradient, 

divergence and curl. Identities involving these operators and related problems. 

UNIT-II 

Vector integration, theorems of Stokes, Green, Gausses and problem based on them 

(Statement and verifications) 

UNIT-III 

General equations of second degree in two dimensions, Tracing of conics, Polar equations of 

conics: tangents, normal equations, asymptotes, chord of contact, pole and polar. 

UNIT-IV 

Sphere, cone and cylinder. 

UNIT-V 

Central conicoid : Ellipsoid ; tangent planes, polar planes, polar lines, enveloping cone, 

enveloping cylinder, sections with given centre. Normals, conjugate diameters and diameteral 

planes and their properties. Paraboliod tangent plane, diameters, diameteral planes. Normals. 

Plane section of conicoids. 

REFERENCE BOOKS: 
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1. Murray R. spiegal   : Vector Analysis Schaum  

         Publishing Co. , New York. 

2. N.Saran and S.N. Nigam  : Introduction to Vector Analysis   

         Pothishala Pvt. Ltd. Allahabad 

3. Shanti Narian    : A text book of Vector Calculus  

         S. Chand & Co. New Delhi. 

4. Gokhrooet. al.    : Vector Calculus (English/Hindi  

         Ed.) Navkar Prakashan, Ajmer. 

5. N.Saran and R. S. Gupta : Analytic Geometry of three  

         dimension Pothishala Pvt.  

         Ltd. Allahabad 

6. Shanti Narian    : Analytic Solid Geometry. S. Chand  

         & Co. New Delhi. 

7. Golaset. al.     : Analytic Solid Geometry 

8. Gokhrooet. al.    : Coordinate Geometry (English/ 

         Hindi Ed.) Navkar Prakashan,  

         Ajmer. 

 
 
 
 
 

xf.kr 

;kstuk % 

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

             foKku dyk 

1  chtxf.kr   3    3 ?kUVs 66  66 

2  dyu    3    3 ?kUVs 66  66 

3  lfn'kdyu  

  ,oa T;kfefr   3    3 ?kUVs 68  68 

         iw.kkZad   200  200 

         U;wure   72  72 

 

iz'ui=&1 ¼cht xf.kr½ 

uksV % iz”ui= ds rhuHkkxgksxsa 

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 gksxsaAlHkh 
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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 

,d pj okyh O;kid cgqinh; lehdj.k ds ewyksa rFkk xq.kkadks aesa laca/k] lehdj.k :ikUrj.k] 

MhdkVsZt fpUg fu;e] f=?kkr lehdj.k dk gy ¼dkMZu fof/k½] prqZ?kkr lehdj.k dk gy ¼Qsjkjh 

fof/k½ 

bdkbZ&2 

lefer] fo”ke lefer] gkfeZf’k;u rFkk fo”kegkfeZf’k;u eSfVªlst] iafDr rFkk LrEHk eSfVªlstdk ,d 

?kkr LorU=rk] iafDr tkfr] LraHk tkfr rFkk eSfVªDl dh tkfr LraHk rFkk iafDr tkfr;ksa dh rqY;rk 

vkbxu eku] vkbxu lafn’k rFkk eSfVªDl dh vfHky{kf.kd lehdj.k] dsyh gsfeYVu izes; dkeSfVªDl 

ds izfrykse Kkr djus esa iz;ksx] lehdj.k ds jSf[kd fudk; ¼le?kkr ,oa vle?kkr½ esaeSfVªDl dk 

iz;ksx] ljy lehdj.k fudk; dh laxrrk ds izes;A 

bdkbZ&3 

xzqi dh ifjHkk’kk,a mnkgj.k rFkk O;kid izxq.k mixzqi] pdzh; xzqi] lg&leqPp;] foHkfDrdj.k] 

ykxzkUtizes; vkSj mlds fuxeu] QjesV~l rFkk vk;yj izes;A 

bdkbZ&4 

dep; xzqi] pdz] i{kkUrj.k] le rFkk fo”kedzep;] ,dkUrjxzqi An la;qfXerk] ljyxzqi] izlkekU; 

mixzqiAxzqi ds vo;oksa dh dksfV rFkk mlds izxq.kA 

bdkbZ&5 

xzqiksa esa lekdkfjrk o rqY;dkfjrk ,oa foHkkx xzqi] lekdkfjrk dk ewy izes;AdSyh izes;] lekdkfjrk 

dh vf”V vkSj mlds izxq.kA 

iz'ui=&2 ¼dyu½ 

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 gksxsaAlHkh 

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 

odz dh ikfnd lehdj.k vUok yksi rFkk dsUnzt] vuUr Lif’kZ;ksa] odzrk o lacaf/kr lw=] odzrk dsUnz 

odzrk thok vkSj muls lacaf/kr iz’uA 

bdkbZ&2 

vkaf’kd vodyu pjksa dh dfM+;kWa] le ?kkrQyuksa dk vk;yj izes;] vLi”V Qyuksa ds izFke&f}rh; 

vodyu xq.kkadAnks pjksa okys Qyuksa dk Vsyj izes;Atdkfc;u o mlds xq.k /keZA 
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bdkbZ&3 

nks o rhu pjksa okys Qyuksa ds mfPp"B] fufEu”B ,oa iY;k.k fcUnq vfu/kk;Z xq.kkadksa dh ykxzkUt 

fof/kA  mRryrk ,oa voryrk] ufr ifjorZu fcUnq ,o acgqy fcUnq gsrq ifj{k.kAodz vuqjs[k.k /kqohZ; 

o dkfrZ; funZ’kkadksa esa ¼vkn’kZ odzksa dk½ 

bdkbZ&4 

lekdyu fpUg ds vUrxZr vodyu o lekdyu] chVk o xkekdyu % f}lekdyu Kkr 

djukAlekdyu ds dze esa ifjorZu djuk ,oa /kzqoh; funsZ’kkadksa esa ifjorZu djuk  A 

bdkbZ&5 

{ks=Qy] pkWidyu] ifjdze.k] ?kukd‘fr;ksadksvk;ru ,oai‘“Bh; {ks=Qy] f=lekdyu] 

fMfjpysVlekdyuvkSjmldkfyosyhO;kidhdj.kA 

 

iz'ui=&3 ¼lfn'k dyu ,oa T;kfefr½ 

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 

gksxsaAlHkh 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 

vfn’k o lfn’kQyu] lfn’k vodyu] funsZf’kr vodyu] xzsfM;UV] vilj.k] dqUry] budks lekuhr 

djus okyh loZlfedk,a] ,oa lacaf/kr leL;k,aA 

bdkbZ&2 

lfn’k lekdyu] LVkWd] xzhu o xkSl ds izes; vkSj mu ij vk/kkfjr leL;k,aA  ¼dsoy izdFku o 

lR;kiu½ 

bdkbZ&3 

O;kid f}?kkr f}foeh; lehdj.k ‘kkado ds vuqjs[k.k ¼ledksf.kd funsZ’kkadksa ds½] ‘kkado dh /kzqoh; 

lehdj.k; Li’kZjs[kk] vfHkyEc dh lehdj.k] vuUrLi’khZ] Li’kZthok] /kzqo o /kzqohA 

bdkbZ&4 

xksyk] ‘kadq o csyuA 

bdkbZ&5 

dsUnzh; ‘kkadot] nh/kzor̀t% Li’kZry] /kzqohry] /kzqoh; js[kk,a] vUrkyksih ‘kadqvUokyksih csyu fn, dsUnz 

okyk izfrPNsnu ry] vfHkyEHk] la;qXeh O;kl rFkk O;klx lery ,oa muds xq.k/keZAijoyt%Li’kZry] 

O;kl] O;klx lery] vfHkyEcA  ‘kkadotdk lery ifjPNsnA 

B.Sc. I 
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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: 5h duration,                Min Pass Marks: 24                    Max Marks: 65 

 

PAPER-I  TAXONOMY, DIVERSITY AND FUNCTIONAL ANATOMY OF LOWER 
NON-CHORDATA (FROM PROTOZOA TO NEMATODA) 

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 

General principles of classification, concept of five kingdom scheme, basis of classification 
of lower non-chordata: Symmetry, coelome, segmentation, embryogeny. 

General characters and classification of Protozoa; Porifera; Coelenterata; Platyhelminthes and 
Nematode upto classes with examples emphasizing their diversity and economic importance. 

UNIT-II 

Protozoa: Habit, habitat, Structure, function and life history of Euglena and paramecium. 

Parasitic protozoans of man with reference to diagnostic characters, mode of infection, 
pathogenicity and control of Giardia, Leishmania, Trypanosoma, Ent-amoeba and 
Trichomonas. 

 

UNIT-III 
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Porifera: Habit, habitat, structure and function of Sycon and Leucosolenia. Types of canal 
system. 

Coelenterata: Habit, habitat, structure, function and life history of Aurelia. Polymorphism in 
coelenterata. A brief account of coral and coral reefs. 

UNIT-IV 

Platyhelminthes: Habit, habitat, structure, function, life history, pathogenicity and parasitic 
adaptations of Fasciola and taenia. 

UNIT-V 

Parasitic nematodes of man with reference to diagnostic characters, mode of infection, 
pathogenicity and control of Dracunculus, Ancyclostoma, Enterobius, Wuchereria. 

Habit, habitat, structure and function of plant nematode (Heterodera) 

PAPER-II. TAXONOMY, DIVERSITY AND FUNCTIONAL ANATOMY OF HIGHER 
NON-CHORDATA (FROM ANNELIDA TO ECHINODERMATA) 

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 

Annelida: General characters and classification upto orders. Hirudinaria-habit, habitat, 
structure, function(External features, digestive, circulatory, excretory, reproductive systems, 
development and life history. Parasitic adaptations of Leech. 

UNIT-II 

Arthropoda : General characters and classification upto orders. 

Palaemon-Habit, habitat, external features, appendages, digestive, respiratory, circulatory, 
excretory, reproductive, nervous systems and sense organs. Larval forms of crustacean. 
Drosophilla-Structure and life history. 

 

UNIT-III 

Mollusca: General characters and classification upto orders 
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Lamellidens-habit, habitat, external features, anatomy(digestive, circulatory, respiratory, 
reproductive, nervous systems and sense organs) 

UNIT-IV 

Pila-habit, habitat, external features, anatomy (digestive, circulatory, respiratory, 
reproductive, nervous systems and sense organs).torsion in Gastropoda. 

Echinodermata-general characters and classification of Echinodermata upto orders. External 
features and water vascular system of Asterias. 

 UNIT-V 

Economic zoology- Apiculture, Sericulture, Social life of termites. Sex determination in 
termites, Harmful insects (Major insect pests): Rhizopertha, Sitophilus, White grub and 
locust. 

PAPER-III. CELL BIOLOGY, BIOCHEMISTRY AND MICROBIOLOGY 

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 

Cell theory: Introduction to cell, morphology, size, shape, concept of Prokaryote and 
eukaryote with suitable examples. Ultrastructure of Virus, bacteria and typical animal cell. 
Cell cycle 

UNIT-II 

Architecture of cell organelles- Chemical composition and functions of plasma membrane, 
endoplasmic reticulum, Golgi bodies, centrosome, mitochondria, cilia, flagella, microtubules, 
lysosomes and nucleus. Active and passive transport. 

UNIT-III 

Biochemical make up of protoplasm including functions: Inorganic and organic 
constituents-water, electrolytes, minerals, various forms of carbohydrates, proteins, lipid and 
their conjugates, nucleic acids, hormones, vitamins and enzymes. 

UNIT-IV 

Metabolic mechanisms (Catabolism) Glycolysis, kreb cycle, Oxidative phosphorylation, 
oxidation of fatty acids, transamination, deamination and decarboxylation. Metabolic 
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mechanisms (Anabolism)-DNA duplication, genetic code, transcription of RNA, translation, 
lipid synthesis and glycogenesis. 

UNIT-V 

Bacteria and viruses of medical importance (elementary knowledge) 

Gram positive: Cocci- Staphylococci, Streptococci,  

Bacilli- Diptheria, Tetanus. 

Gram Negative: Cocci- Gonorrhoea, Meningitis;  

Bacilli- Pneumonia, Diarrhoea;  

Mycobacteria-Tuberculosis, leprosy, Actinomycetes. 

Obligate intracellular agents, AIDS (Causative agents, HIV-I, HIV-II, Transmission, 
pathogenicty). 

Secondary disease, symptoms, diagnosis, treatment and prevention.  

SARS-Causes, pathogenicity and prevention. Elementary idea of Cancer. 

PRACTICALS 

I- General survey of Invertebrates (Museum specimens and slides) 
 

1.PROTOZOA- Entamoeba, Polystomella, Monocystis, Euglena, Noctiluca, Leishmania, 
Nyctotherus, Paramecium, Vorticella. 

2.PORIFERA- Sycon, Hyalonema, Euplectella, Spongilla, Euspongia. 

3.COELENTERATA- Obelia colony, Physalia, Porpita, Aurelia, Rhizostoma, Alcyonium, 
Corallium,Gorgonia, Pennatula, Madrepora, Metridium 

4.PLATYHELMINTHES-Dugesia , Fasciola,Taenia, Schistosoma 

5.NEMATODA- Filaria, Dracunculus, Ancyclostoma,Wuchereria, Enterobius 

6.ANNELIDA- Neries, Aphrodite, Arenicola, Pontobdella, Hirudinaria, Peripatus 

7.ARTHROPODA- Limulus, Spider, Palaemaneus, Lepas, Balanus, Sacculina, Palaemon, Eupagurus, 
Crab, Lepisma, Lobster, Odontotermes, Pediculus, Schistocerca, Papilio, Bombyx, Xenopsylla, Rice 
weevil, Millipede, Scolopendra, Ticks and mites. 

8.MOLLUSCA-Chiton, Dentallium, Patella, Pila, Turbinella, Aplysia, Slug, Snail, Mytillus, Ostrea, 
Pinctada, Lamelidens, Teredo, Sepia, Octopus, Nautillus. 

 9.ECHINODERMATA-Pentaceros, Ophiothrix, Echinus, Pentaceros, Antedon. 

 

II-Study of the section of organs and developmental stages 

1.PORIFERA- Sections of Scypha 

2.COLENTERATA- Planula, Scyphistoma, Ephyra larva of Jelly fish. 
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3.PLATYHELMINTHES-T.S. of Taenia and Fasciola., Scolex of Taenia, mature and gravid 
proglotid of Taenia, Hexacanth, Bladderworm and cysticercus stages of Taenia, Miracidium, 
Sporocyst, Redia and Cercaria, Larva of Fasciola. 

4.ANNELIDA- T.S. of Leech and Neries through different regions, Parapodia of Neries and 
Heteroneries phase, Trochophore larva 

5.ARTHOPODA- Nauplius, Zoea, Megalopa, and Mysis larvae, Cyclops. 

6.MOLLUSCA- T.S. of Lamellidens, Glochidium larva. 

7.ECHINODERMATA- Pedicellareae 

 

III-Dissections/demonstration(Models, Charts, Computer simulation) 

1. Earthworm- External features, General anatomy, Digestive, Nervous, Excretory, and reproductive 
systems. 

2. Palaemon: External features, appendages, General anatomy, Digestive and nervous system. 

3. Grasshopper/Locust/Cockroach-External feature, general anatomy, alimentary canal, nervous 
system. 

4. Pila: External features, General anatomy, Digestive and nervous system. 

5.Unio: External features, General anatomy, nervous systems. 

 

IV-Mounting permanent preparations of the following: 

PROTOZOA- Euglena, Paramecium, Polystomella, or any other foraminifera. 

PORIFERA- Spicules, spongil fibres, gemmule. 

COLENTERATA- Obelia medusa, 

PLATYHELMINTHES-Taenia proglotid 

ANNELIDA- Neries ( parapodia ) 

ARHTOPODA-Statocyst, Hastate plate, of Prawn, Cyclops, Daphnia. 

MOLLUSCA- Pila- Gill lamella, Osphradium, Redulla,Unio- Gill lamella 

 

V-Cell biology 

(a) study of living cell by vital staining 
(b) Temporary acetocarmine staining of squashed testis of grasshopper and study of chromosome 

during mitosis and meiosis.  
(c) Any slide of important bacteria. Photograph of animal tissues and TMV virus .Electron micrograph 

of cell and cell organelles. 
(d) Cell membrane permeability(Crenation, and Haemolysis in mammalian RBC) 
 

VI. Biochemistry Exercise- 

(a) Protein- Biuret test   
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(b) Lipid- Sudan IV test     

(c) Carbohydrate- Benedict test 

(d) Catalase enzyme in animal tissue 

(e) Janus green- Vital test for mitochondria in buccal smears, Cauda epididymis sperm. 

 

(Note-Use of animals for dissection is subject to the condition that these are not 
banned under the wildlife Protection Act). 

S.No Permanent exercise Regular Ex- student

1 Dissection/ demonstration 6 8 

2 Preparation 7 9 

3 Cell biology 8 10 

4 Biochemistry 10 12 

5 Spots(07)) 14 14 

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;wure mÙkh.kZ vad% 16               45 vad 

iz'u&i= f}rh; le;kof/k 3 ?k.Vs U;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;wure mÙkh.kZ vad% 24        vf/kdre vad % 65 
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iz'u&i= izFke % okxhZdh] fuEu vd'ks:dh izkf.k;ksa dh fØ;kRed 'kkjhfjdh] okxhZdh ,oa 

fofo/krk 

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 

oxhZdj.k ds lkekU; fl)kUr] ikap txr dh ifjdYiuk] oxhZdj.k ds vk/kkj& 

leferrk] nsgxqgk] [k.MhHkou] Hkzw.kksn~HkoA 

la?k izksVkstksvk] iksjhQsjk] flysUVªsVk] IysfVgsyehaFkhl rFkk fuesVksMk dk oxZ rd oxhZdj.k 

,oa vkfFkZd egÙoA 

bdkbZ&2 

izksVkstksvk & vkokl] okl LFkku] lajpuk] dk;Z rFkk thou pØ ¼;qXyhuk] iSjkehf'k;e½A 

euq"; ds ijthoh izksVkstkvu] muds eq[; y{k.k] laØe.k dk rjhdk] jksxtudrk] 

fu;a=.k ,oa mipkj ¼ft;kjfM;k] yslekfu;k] fVªisukslksek] ,UVvfeck] Vªkbdkseksukl½A 

bdkbZ&3 

iksjhQsjk& vkokl] okl LFkku] lajpuk] dk;Z rFkk thoupØ ¼lkbZdksu½] ukyra= ds 

izdkjA 

flysUVªsVk & vkokl] okl LFkku] lajpuk] dk;Z rFkk thoupØ ¼vkWjsfy;k½] cgq:irk] 

dksjy rFkk dksjy jhQ dk laf{kIr ifjp;A  

bdkbZ&4 

IysfVgsyehaFkhl & vkokl] okl LFkku] lajpuk] dk;Z rFkk thoupØ ,oa ijthoh 

vuqdwyu ¼;d̀rd`eh rFkk Qhrkd`eh½  

bdkbZ&5 

euq";ksa ds ijthoh fuesVksM] y{k.k] laØe.k] jksxtudrk] fu;a=.k ,oa mipkj 

¼Mªsdudwyl] ,ulkbDyksLVksek] ,aVhjksfc;l] owphjsfj;k½A 
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ikni fuesVksM ¼fgVªksMsjk½ dk vkokl] okl LFkku] lajpuk ,oa thoupØA 

 

iz'u&i= f}rh; % okxhZdh] mPp vd'ks:dh izkf.k;ksa dh fØ;kRed 'kkjhfjdh] okxhZdh 

,oa fofo/krk 

 

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 

,usfyMk & lkekU; y{k.k ,oa vkWMZj rd oxhZdj.kA 

tkasd & vkokl] okl LFkku] lajpuk] dk;Z] cká y{k.k] ikpu ra=] ifjlapj.k ra=] 

mRltZu ra=] iztuu ra=] ifjo/kZu ,oa thoupØ] ijthoh vuqdwyuA 

bdkbZ&2 

vkFkzksiksMk & lkekU; y{k.k ,oa vkWMZj rd oxhZdj.kA 

>haxk ¼iksyheksj½ & vkokl] okl LFkku] cká y{k.k] mikax] ikpu ra=] ifjlapj.k ra=] 

mRltZu ra=] iztuu ra=] raf=dk ra=] laosnh jpuk,aA 

ØLVsf'k;k ds ykokZ] MªkslksfQyk & lajpuk ,oa thoupØ 

bdkbZ&3 

eksyLdk & lkekU; y{k.k ,oa vkWMZj rd oxhZdj.kA 

;wfu;ks & vkokl] okl LFkku] cká y{k.k] 'kjhfjdh] ikpu ra=] 'olu ra=] ifjlapj.k 

ra=] iztuu ra=] raf=dk ra= ,oa laosnh jpuk,aA 

bdkbZ&4 

ikbyk & vkokl] okl LFkku] cká y{k.k] 'kjhfjdh] ikapu ra=] 'ol ra=] ifjlapj.k 

ra=] raf=dk ra=] iztuu ra= ,oa laosnh jpuk,aA 
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xsLVªksiksMk esa ,aBu  

bdkbZuksMesZVk & lkekU; y{k.k ,oa vkWMZj rd oxhZdj.k 

rkjk eNyh ds cká y{k.k ,oa ty ifjlapj.k ra= 

bdkbZ&5 

vkfFkZd izk.kh'kkL= & e/kqeD[kh ikyu] js'ke dhV ikyu] nhed dk lkekftd thou] 

nhed esa fyax fu/kkZj.k] gkfudkjd dhV ¼jkbtksiFkkZ] 'osr lw.Mh] lhVksfQyl] VhM~Ms dk 

thoupØA 

 

iz'u&i= r`rh; % dksf'kdk foKku] tSo jklk;fudh ,oa lq{e 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 

 

bdkbZ&1 

dksf'kdk fl)kUr] dksf'kdk dk ifjp;] vkdkj] vkd`fr] izksdsfj;ksV rFkk ;wdsfj;ksV dk 

ifjp;] fo"kk.kq dh ijklajpuk] tho.kq dh ijklajpuk] izk:ih izk.kh dksf'kdk] dksf'kdk 

pØA 

bdkbZ&2 

dksf'kdh; vaxdks dh lajpuk] jklk;fud laxBu ,oa dk;Z ¼dksf'kdk >hYyh] vUr%iznO;h 

tkfydk] xksyth fudk;] ls.Vªkslkse] lq{e fi.M] d'kkfHkdk] i{kekfHkdk] lq{e ufydk,a] 

ykblkslkse] dsUnzd] lfØ; ,oa fuf"Ø; ifjogu½A 

bdkbZ&3 
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thonzO; dk tSojklk;fud laxBu ,oa dk;Z & vdkcZfud rFkk dkcZfud ?kVd & ty] 

bysDVªksykbV] [kuht] dkcksZgkbMªsV] izksVhu] fyfiM] U;wfDyd vey] gkWeksZu] foVkehu] 

,UtkbeA 

bdkbZ&4 

mikip;h fØ;kfof/k & Xykbdksykbfll] Øsc pØ] vkWDlhdkjd QkWLQksfjyhdj.k] olh; 

veyksa dk vkWDlhdj.k] Vªkal,feus'ku] Mh&,feus'ku] Mh&dkcksZDlhys'kuA 

Mh,u, izfrfyfidj.k] vuqokaf'kd dwV] vkj-,u-,- dk vuqys[ku] vuqoknu] fyfiM 

la'ys"k.k ,oa Xykdkstu dk la'ys"k.kA 

bdkbZ&5 

fpfdRlk egÙo ds thok.kq rFkk fo"kk.kq 

xzke $ve & dksdkbZ & LVsfQyksdksdkbZ] LVªsIVksdksdkbZ] csflykbZ & fM¶Fkhfj;k] fVVul 

xzke &ve & dksdkbZ & xksuksfj;k] esfutkbfVl] csflykbZ & U;weksfu;k] Mk;fj;k] 

ekbdkscsfDVfj;k & V~;wcjDyksfll] ysizkslh] ,DVhuksekbZflfVtA 

vfodYih vUr%dksf'kdh; dkjd & AIDS, HIV-I, HIV-II rFkk budk lapj.k ,oa 

jksxtudrkA 

SARS dh jksxtudrk] dkj.k] y{k.k] funku] mipkj ,oa cpko] dsalj dh lkekU; 

ifjdYiukA 

izk;ksfxd 

I- fuEu izkn'kZ rFkk LykbMksa dk v/;;u 

1- izksVkstksvk & ,aVvfeck] iksfyLVksesyk] eksuksflfLVl] ;qxfyuk] uksDVhywdk] 

yslekfu;k] fuDVksfFkjl] isjkfefl;e] oksfVZlsykA 

2- iksfjQsjk & lkbdkWu] gkbyksfuek] ;kysdVsyk] Liksaftyk] ;wLiath;kA 

3- flysaVªsVk & vksosfy;k dksyksuh] QkbZlsfy;k] iksfiZVk] vkWjsfy;k] jkbtksLVksek] 

,ylk;ksfu;e] dksjsfy;e] xksxkZsfu;k] isukVwyk] esMªhiksjk] esVªhfM;eA 

4- IysfVgsyehaFkht & Mwxsfl;k] Qsfl;ksykfgisfVdk] fVfu;k lksfy;e] flLVkslksekA 

5- fuesVksMk & Qkbysfj;k] Mªsdudwyl] ,ulkbDyksLVksek] owphjsfj;k] 

,UVhjksfc;lA 

6- ,usfyMk & fufjt] ,ÝksMkbV] ,jsfudksyk] iks.VksCMsyk] fg:fMusfj;k] isjhisVlA 
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7- vkFkzksiksMk & fyeqyl] LikbMj] isfyesfu;l] ysikl] csyul] lsdqykbuk] 

isfyeksu] ;wisxwjl] Øsc] ysfi"ek] ykscLVj] vkWMks.VksVfeZl] isfMdwyl] 

flLVksljdk] isfify;ks] cksafcDl] ftuksfIlyk] fefyihM] Ldksykis.Mªk] fVd] 

ekbVA 

8- eksyLdk & dkbVu] MsUVsfy;e] iVsyk] ikbyk] VfcZusyk] vIykbfl;k] Lyx] 

Lusy] ekbfVyl] vkfLVª;k] fiadVkMk] ;wfu;ks] VsfjMks] lhfi;k] vkDVksil] 

uksfVylA 

9- bZdkbuksMesZVk & rkjk eNyh] vksfQ;ksfFkzDl] bdkbul] is.Vkfljl] ,UVhMksuA 

II- fofHkUu vaxksa ds dkV rFkk ifjo/kZu voLFkkvksa dk v/;;u & 

1- iksfjQsjk & lkbdksu ds dkV 

2- flysaVªsVk & Iysuqyk] lkbfQLVksek] ,Qkbjk ykokZ 

3- IysfVgsysehaFkhl & fVfu;k rFkk Qsfl;ksyk dk vuqizLFk dkV] fVfu;k dk 

LdksysDl] ifjiDo [k.M] xzsfoM [k.M] gSDlkdsUFk] CysMjoeZ] flfLVldZl 

voLFkk] ehjkflfM;e] LiksjksflLV] jsfM;k] ldsZfj;k ykokZA 

4- ,susfyMk & tksad dk vuqizLFk dkV] fujht dk vuqizLFk dkVA 

5- vkFkzksiksMk & ukWify;l] tksb;k] esxkyksik rFkk ekbfll ykokZ] lkbDyksIlA 

6- eksyLdk & ;wfu;ks ds fxy dk vuqizLFk dkV] XyksdhfM;e ykokZA 

7- bdkbuksMesZVk & isfMflysjhA 

III- foPNsnu ¼ekWMy] pkVZ vFkok dEI;wVj }kjk izn'kZu½ 

1- dsapqvk & cká y{k.k] lkekU; 'kkjhfjdh] ikpu ra=] raf=dk ra=] mRltZu 

ra=] iztuu ra=A 

2- izkWu & cká y{k.k] mikax] lkekU; 'kkjhfjdh] ikpu ra= rFkk raf=dk ra=A 

3- xzklgksij@VhM~Mk] frypVk & cká y{k.k] lkekU; 'kkjhfjdh] vkgkj uky] 

raf=dk ra=A 

4- ikbyk & cká y{k.k] lkekU; 'kkjhfjdh] ikpu ra=] 'olu ra=A 

5- ;wfu;ks & cká y{k.k] lkekU; 'kkjhfjdh] raf=dk ra=A 

IV- LFkkbZ LykbM dk fuekZ.k 

1- izksVkstksvk & ;qfXyuk] isjkfefl;e] iksfyLVksesyk vFkok dksbZ QksjkfefuQsjkA 
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2- iksfjQsjk & dafVdk,a] Liat Qkbcj] thE;wyA 

3- flysaVªsVk & vkWcsfy;k dkWyksuh] esM~;wlhA 

4- IysfVgsyehaFkhl & fVfu;k dk izksXyksfVMA 

5- ,usfyMk & fujht dk isjkiksfM;kA 

6- vkFkzksiksMk & LVsVksfl"V] gkLVsV ifVdk] lkbDyksIl] MsQfu;kA 

7- eksyLdk & ikbyk dk fxy] vksLÝsfM;e] jsM~;wyk] ;wfu;ks dk fxyA 

V- dksf'kdk foKku &  

1- tSfod vfHkjatu }kjk dksf'kdk dk v/;;uA 

2- ,flVksdkfeZu & vfHkjaftr LykbM dk v/;;u] I;kt dh tM+ esa lw=h 

foHkktu dk v/;;uA 

3- thok.kq dh LykbM dk v/;;u] izk.kh mÙkd] Vh,eoh ok;jl dk v/;;u] 

dksf'kdk ,oa dksf'kdh; vaxdksa ds bysDVªksu ekbØksxzkQ fp=ksa dk v/;;uA 

4- dksf'kdk f>Yyh dh ikjxE;rk dk v/;;uA 

VI- tSo jklk;fudh & 

1- izksfVu & ckb;wjsV ijh{k.kA 

2- fyfiM & lwMku IV ijh{k.kA 

3- dkcksZgkbMªsV & csusfMDV ijh{k.kA 

4- izk.kh mÙkdksa esa dsVkyst ,Utkbe dk izn'kZuA 

5- tkul xzhu & eq[kxqgk ds Leh;j esa ekbVksdksafMª;k dk v/;;u] dkWMk 

,fiMsMk;fel esa 'kqØk.kq dk v/;;uA 

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 

1- foPNsnu 6 8 

2- LFkkbZ LykbM 7 9 

3- dksf'kdk foKku 8 10 

4- tSo jlk;u 10 12 
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5- LiksV ¼7½ 14 14 

6- izk;ksfxd fjdkWMZ 10 Nil 

7- lk{kkRdkj 10 12 

dqy ;ksx 65 65 

 
 

BOTANY 

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

Paper I                  3 Hours Duration                      45 Marks                                    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) 

Pattern of Paper 
                     Each paper is divided into 3 sections 
  Section A   :- Consists of 10 compulsory Questions of 1.5 (one and half) mark each. 
                         Word limit   Max 50 words. 
                         Selection of question of Examiner- Maximum 2 from each unit (10X1.5=15) 
Section B   :- Consists of 5 Questions of 3 (three) mark each with internal choice. Students are  
                       required to Attempt  all five questions.      Word limit   Max  200 words. 
                         Selection of question of Examiner- Maximum 2 from each unit (5X3=15) 
 
  Section C  :- Consists of 5 Essay type Questions of 5 (five) marks  each. Students are required to  
                        Attempt any 3 questions.            
                         Word limit   Max  500 words. 
                         Selection of question of Examiner- Maximum one from each unit (3X5=15) 
    
                       

                                           
 
 
                                         PAPER I – 
            ALGAE, LICHENS AND BRYOPHYTES 
 
                                              Unit-I 

General characters, thallus organization, pigments, reserve food material.  
reproduction and different types of life cycle in algae 
Classification with special reference to Firtsch . General account of 

Cynobacteria, Cell structure and reproduction in Oscillatoria and 

Nostoc. 

                                       Unit-II 

General characters of Chlorophyta and Xanthophyta. Morphology and 
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reproduction in- 

Chlorophyta - Volvox, Oedogonium 

Charophyta- Chara 

Xanthophyta –Vaucheria 

                                        
                                              Unit- III 
General characters of Phaeophyta and Rhodophyta. Morphology and 

reproduction in. 

Phaeophyta - Ectocarpus 

Rhodophyta - Polysiphonia 

Economic importance of Algae . 

Lichens - General characters. Habitat, structure, reproduction ( with 

special reference to Parmelia and Usnea) and economic importance of 

Lichens specially as colonisers and indicators of environment. 
 

 
                                                     Unit-IV     

General characters and classification of Bryophytes, Evolutionary trends 

in thallus and sporogonium in Bryophytes. Morphology and life history 

of Riccia and Marchantia . 

                                                Unit-V 

Morphology, life history of Anthoceros and Sphagnum. Economic 

importance of Bryophytes. 
 
                                           PAPER -II 

MYCOLOGY, MICROBIOLOGY AND PLANT PATHOLOGY 
                                   
                                                 Unit-I 
Characteristics and broad classification of Fungi (Alexopoulus and Mims 

1979) .Structure and life history of Albugo, Mucor, Penicillium and 

Morchella. 

                                           Unit-II 

Structure and life history of Puccinia, Ustilago, Agaricus, and Alternaria. 

General Economic importance of Fungi. 

                                              Unit – III 

Brief history of Microbiology : Major contributions of Leuwenhoek, 

Pasteur, Koch, Metchinkoff, Paul Ehrlich, Edward Jenner, Flemming 

and Waksman. 

Characteristics, structure, nutrition and reproduction of Bacteria. Gram 

staining, economic importance of Bacteria 

                                             Unit-IV 

Characteristics, structure and economic importance of Mycoplasma, 

Viruses : nature, structure multiplication and transmission of plant 
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viruses.General account of Viroids, AIDS, Prions. 

                                            Unit-V 

Principles of Plant Pathology : Symptoms and control measures of 

following plant diseases; Green ear disease of Bajra. Loose and covered 

smut of Wheat/ Barley, Black rust of Wheat, Citrus canker, Little leaf of 

Brinjal, Yellow vein mosaic of Bhindi. 

                                           PAPER -III 

PTERIDOPHYTES, GYMNOSPERMS & PALAEOBOTANY 

                                                   Unit-I 

Characteristics and broad classification of Pteridophyta. Stelar system 

in Pteridophytes. Geological Time Scale. Types of fossils, process of 

fossilisation. Applied aspects of Palaaeobotany. Structure of Rhynia and 

Williamsonia. 

                                                 Unit-Il 

Occurrence, structure and life history of Psilotum, Lycopodium and 

Equisetum. 

                                           Unit-III 

Occurrence, structure and life history of Selaginella  Pteris and Marsilea, 

Homospory, heterospory and origin of seed habit. 

                                                Unit-IV 

General characters, economic importance and broad classification of 

Gymnosperms. Occurrence, structure and life history of Cycas. 

                                          Unit-V 

Occurrence, Morphology, Anatomy and life history of Pinus and Ephedra. 

Reference Books- 

1. A text book of Botany Vol. I & II – Saxena and Sarabhai, 

   Ratan Prakashan Mandir, Agra. 

2. A text book of Botany – Singh, Pandey and Jain, Rastogi Publication, 

   Merut. 

3. Algae, Lichens and Bryophyta – Gena, Verma and Chaudhary, Alka 

   Publication, Ajmer. 

4. Fungi, Microbiology and Plant Pathology – Gena, Verma and 

   Chaudhary, Alka Publication, Ajmer. 

5. Pteridophyta, Gymnosperms and Palaceobotany – Tyagi and 

   Saxena, R.B.D., Jaipur. 

6. Pteridophyta, Gymnosperms and Palaeobotany - – Gena, Verma 

   and Chaudhary, Alka Publication, Ajmer. 

7. Practical Botany – Bendre and Kumar, Rastogi Publication, Meerut. 

 
                                       PRACTICALS 
     Microscopic preparations and study of the following algal material: 
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Nostoc, Oscillatoria, Volvox, Oedogonium, Vaucheria. Chara, 

Ectocurpus and Polysiphonia. Microscopic preparation and study of 

Albugo, Mucor, Morchella, Penicillium, Ustilago, Puccinia, Agaricus, 

Alternaria . 

     Staining of different types of Bacteria. 

     Study of some locally available plant diseases caused by Viruses. 

Mycoplasma, Bacteria and Fungi in field/laboratory. 

     Yellow vein mosaic of Bhindi. Little leaf of Brinjal, Citrus canker, 

Green ear disease of Bajra,Rust and smut of wheat and White rust of 

Crucifer. 

     Study of External morphology and microscopic preparations of the 

following Bryophytes :- Riccia, Marchantia, Anthoceros and Sphagnum. 

     Microscopic examination of fossil slides, specimen/photographs - 

Rhynia and Williamsonia. 

     Microscopic, temporary, double stained preparations and study of 

stem/rhizome, anatomy of following Pteriodophytes - Psilotum, 

Lycopodium, Selaginella. Equisetum and Marsilea. 

     Study of temporary, single stained microscopic preparations of the 

followings : Cone of Lycopodium, Selaginella and Equisetum. Sporophyll of  

pteris Sporocarp of Marsilea. 

     Microscopic temporary double stained preparations of T.S. . of 

stem of Pinus and Ephedra, T.S.Leaflet and Rachis of Cycas and needle 

 of Pinus, T.S. of normal and coralloid root of Cycas. 

     Study of male cone and megasporophyll of Cycas. 

     Microscopic preparation of male cone of Pinus and male and female 

cones of Ephedra, Study of female cone of pinus. . 
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Marking Scheme- 
    There shall be a practical examination of five hours duration and the 

distribution of marks shall be as follows – 

                                                                                      Regular & N C Ex.Students 

1.A double stained section of plant part either of              7               8 

Pteridophyte or Gymnosperm (Glycerine mount)                             

2.Minor preparation of Pteridophyte or Gymnosperm 

(not covered in Ques. 1)                                                     5               6 

3.    Preparation and mounting of the part of 

        (a) A Bryophyte                                                         5               6 

        (b) A Fungus                                                              5               6 

        (c) An Alga                                                                5               6  

        (d) Bacteria /Macerations technique                          3               4 

 4.    Spots - Seven. 

        (a) One from each group (Algae, Lichen, Bryophyta, 

        Fungi, Fossil, Pteridophyte, Gymnosperm)             14                14 

        (b) One pathological specimen for comments            5                5 

5.Viva-Voce                                                                       8                 10 

6.Practical record                                                               8                  -  

        Total                                                            65              65 
 

 

 

                               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                    45 अकं                         16             

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

                                                                       (एक दन) 

 

             iz'u i= 1 % 'kSoky] ykbdsUl ,oa czk;ksQk;V~l 
                               bdkbZ 1 
    'kSoky ds lkekU; y{k.k] lqdk; laxBu] tuu] o.kZd ,oa laxzfgr [kk| inkFkZA  
'kSokyksa esa ik;s tkus oky fofHkUu thou pdz 
'kSoky oxhZdj.k fo'ks"k :Ik ls fÝ'p ds lUnHkZ esAa lkbuks thok.kq dk lkekU; fooj.k] 
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vksflysVksfj;k ,oa ukWLVkd dh dksf'kdh; lajpuk ,oa tuuA 
 
                              bdkbZ 2 
    DyksjksQkbVk ,oa tSUFkksQkbVk ds lkekU; y{k.k] vkdkfjdh ,oa tuuA 
       DyksjksQk;Vk % okWYokWDl ÅMksxksfu;eA 
       dkjksQk;Vk % dkjk 
       tSUFkksQk;Vk % okSdsfj;k 
                              bdkbZ 3 
fQ;ksQkbVk ,oa jksMksQkbVk ds lkekU; y{k.k] vkdkfjdh ,oa tuu 
fQ;ksQk;Vk %   ,DVksdkiZl 
jksMksQk;Vk%     ikWfylkbQksfu;k 
              'kSokyks dk vkfFkZd egRoA 
Ykkbdsu% lkekU; y{k.k] vkokl] lajpuk ,oa tuu ¼ikesZfZy;k rFkk vfLu;k 
       ds lanHkZ es½a rFkk ykbdsuksa dk vkfFkZd egRo mifuos'kd ,oa  
       i;kZoj.kh; lwpd ds :i esAa  
 
                               bdkbZ 4 
  czk;ksQk;Vk ds lkekU; y{k.k rFkk oxhZdj.kA FkSyl rFkk chtk.kq/kkuh esa mn~fodklh; 
  izof̀Rr;kaA fjfDl;k rFkk ekdsZfUl;k dh vkdkfjdh ,oa thou oR̀rA 
                               bdkbZ 5 
  ,UFkksfljksl rFkk LQSXue dh vkdkfjdh ,oa thouoR̀rA czk;ksQkbV~l dk vkfFkZd 
egRoA 
                        iz'u i= 2 % 
     dod foKku] lw{e tho foKku o ikni jksx foKku 
                             bdkbZ 1 
   dodksa ds y{k.k rFkk foLr`r oxhZdj.k ¼,ysDlksiksykl rFkk feEl 1979½ ,Ycwxks 
E;wdj] isfuflfy;e ,oa ekspsZyk dh lajpuk o thouoR̀rA 
                             bdkbZ 2 
   iDlhfu;k] vkfLVySxks] ,sxSfjdl ,oa vYVusZfj;k dh lajpuk rFkk thou oR̀rA 
dodksa dk lkekU; vkfFkZd egRoA 
                            bdkbZ 3 
   lw{etho foKku dk laf{kIr esa bfrgkl % Y;wous gkWd] ik'pj] dkWp] esfpudkQ] iky 
,gjfyd] ,MoMZ tsuj] ¶ysfeax ,oa okDlesu dk ;ksxnkuA 
   thok.kqvksa ds y{k.k] lajpuk ,oa iks"k.k rFkk tuuA xzke vfHkjatuA thok.kqvksa dk 
vkfFkZd egRoA 
                              bdkbZ 4 
   ekbdksIykTek ds y{k.k] lajpuk ,oa vkfFkZd egRoA fo"kk.kq %ikne fo"kk.kqvksa dh izÑfr] 
lajpuk] xq.ku rFkk fo"kk.kqvksa dk lapj.kA  ok;jks;M~l, ,M~l, izk;ksu ds lkekU; y{k.kA 
 
                               bdkbZ 5 
   ikni jksx foKku ds fl)kUrA fuEufyf[kr ikni jksxksa ds y{k.k rFkk jksx fu;a=.k 
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ds mik;% cktjk dk gfjr ckyh jksx] xsgaw dk 'yFk ,oa vkor̀ 
daM] xsgaw dkyk fdV~V] flVªl dsdaj] csxau dk y?kqi.khZ] fHk.Mh dk ihr f'kjk ekstdA 
                        iz'u i= 3 % 
          VsfjMksQkbV~l] vuko`rchth ,oa iqjkouLifr foKku 
                               bdkbZ 1 
    VsfjMksQk;Vk ds y{k.k ,oa foLr`r oxhZdj.kA VsfjMksQk;Vk esa jEHk ra=A Hkw&oSKkfud 
le;&lkfj.khA thok'eksa ds izdkj] thok'eh Hkou dh izfØ;kA jkbfu;k o fofy;elksfu;k 
dh lajpukA 
                                bdkbZ 2 
    lkbyksVe] ykbdksiksfM;e rFkk bDohlhVe dk izkfIr LFkku] lajpuk o thou oR̀rA 
                                bdkbZ 3 
    flySftusyk] Vsfjl rFkk ekflZfy;k dk izkfIr LFkku] lajpuk o thou o`RrA  
     lechtk.kqrk] fo"kechtk.kqrk rFkk cht izo`fRr dk mn~xeA 
 
                                 bdkbZ 4 
    ftEuksLiElZ ds lkekU; y{k.k] vkfFkZd egRo o foLrr̀ oxhZdj.kA lkbdl dk 
izkfIr LFkku] lajpuk rFkk thou o`RrA 
                                 bdkbZ 5 
    ikbul rFkk ,fQMªk dk izkfIr LFkku] vkdkfjdh ,oa 'kkjhfjdh rFkk thou o`RrA 
 
v/;;u ;ksX; iqLrdsa % 
1 dod] lw{e thofoKku ,oa ikni jksx foKku & xSuk ,oa pkS/kjh] 
 vYdk ifCyds'ku] vtesj A 
2 VSfjMksQkbVk] ftEuksLieZ ,oa iqjkouLifr&xSuk ,oa pkS/kjh] 
 vYdk ifCyds'ku] vtesjA 
3 'kSoky] 'kSokd ,oa czk;ksQkbVk & xSuk ,oa pkS/kjh] vYdk ifCyds'ku] vtesjA 
4 izk;ksfxd ouLifr foKku & xSuk] oekZ ,oa pkS/kjh] vYdk ifCyds'ku] vtesjA 
5 izk;ksfxd ouLifr foKku & ts-ih- lSuh] dkWyts cqd fMiks] t;iqjA 
6 izk;ksfxd ouLifr foKku & R;kxh ,oa lDlsuk dkWytss cqd fMiks] t;iqjA 
        ouLifr foKku izk;ksfxd ijh{kk 
 
fuEufyf[kr 'kSokyksa dh lw{en'khZ; fojpu rFkk v/;;u & ukWLVkWd] vksflysVksfj;k 
okWyokWDl] mMksxksfu;e] dkjk] okSdfsj;k] ,DVksdkiZl rFkk iksyhlkbQksfu;kA 
fofHkUu izdkj ds ykbdsu izfrn”kksZa dk v/;;uA 
fuEukafdr dodh; inkFkZ dh lw{en”khZ; fojpukvksa dks cukuk rFkk mudk 
v/;;u& ,Ycwxks] E;wdj isfuflfy;e] eksjdsyk] vkfLVySxks] iDlhfu;k] vxsfjdl] 
vkYVjusfZj;kA 
fofHkUu izdkj ds thok.kqvksa dk vfHkjatuA 
fo"kk.kqvksa ekbdksIykTek] thok.kqvksa rFkk dodksa }kjk tfur LFkkuh; :i ls ik;s 
tkus okys ikni jksxksa dk [ksrks@a iz;ksx'kkyk esa v/;;uA fHk.Mh dk ihr f'kjk 
ekstsd A flVªl dsUdjA cSaxu dk y?kqi.khZjksx xsgaw ds fdV~V rFkk daM jksx ,oa 
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ØwlhQjksa dk lQsn fdV~V jksxA cktjs dk gfjr ckyh jksxA 
fuEufyf[kr czk;ksQkbV~l dh ckg~; vkdkfjdh rFkk lw{en'khZ; fojpukvksa  
dk fuekZ.k o v/;;u % 
fjfDl;k] ekdsZf”k;k] ,UFkksfljkWl rFkk LQsxueA 
jkbfu;k rFkk fofy;elksfu;k thok'e dh LykbM~l] izkn”kksaZ@ 
aZ Nk;kfp= dk lw{en'khZ; fujh{k.k 
fuEufyf[kr VsfjMksQkbV~l ds lw{en'khZ fojpu] vLFkk;h] f}&vfHkjatu rFkk 
LrEHk@izdUn dk 'kjhj v/;;u % lkbyksVe ykbdksiksfM;e] flySftuSyk] bDohlhVe 
rFkk eklhZfy;kA 
fuEufyf[kr ds vLFkk;h ,dy vfHkjaftr] lw{en'khZ; fojpuksa dk v/;;u 
ykbdksiksfM;e] lsyfS tuSyk rFkk bLohlhVe ds 'kadq Vsfjl dk LiksjkfQy 
 eklhZfy;k dh chtk.kqQfydkA 
ikbul rFkk ,fQMªk ds LrEHk dh vuqizLFk dkV rFkk lkbdl dh i.kZ ¼i.kZd rFkk 
fiPNk{k½ rFkk ikbul dh lqP;kdkj i.kZ dh vuqiLz Fk dkV dh vLFkk;h] f}vfHkjaftr 
fojpukvksa dks cukuk rFkk mudk v/;;u djukA 
lkbdl dh lkekU; ,oa dksjksykWbM ewy dh vuqiLz Fk dkV dh lw{en'khZ; vLFkk;h 
f}&vfHkjatud fojpuk dk fuekZ.k rFkk v/;;u] lkbdl ds uj 'kadq rFkk 
xq:chtk.kqi.kZ dk v/;;uA 
ikbul ds uj 'kadq dk lw{en'khZ; fojpu] ikbul ds eknk “kadq dk v/;;u   
,QhMªk ds uj 'kadq rFkk eknk 'kadq dk v/;;uA 
 
                         vad ;kstuk 
   izk;ksfxd ijh{kk dh vof/k 5 ?k.Vs gksxh rFkk vadksa dk forj.k fuEu 
   izdkj ls gksxk 
                                           
                                              fu;fer   iwoZ fo|kFkhZ ,oa Lo;aikBh  
1- VsfjMksQkbVk ;k ftEuksLieZ ds ikni Hkkx ¼,d½ 
   f}vfHkjatu dkV ¼fXyljhu vkjksi.k½                 7            8 
2- VsfjMksQkbV ;k ftEuksLieZ dk xkS.k fojpu 
   ¼iz'u&1 ds vUrxZr ugha½                          5             6 
3- fuEu Hkkxksa dk fojpu rFkk vkjksi.k 
   v- ,d czk;ksQkbV                                5             6 
   c- ,d dod                                    5             6 
   l- ,d 'kSoky                                   5             6 
   n- thok.kq @esljs'ku rduhd                      3            4 
4- LikWV&lkr 
   v- izR;sd lewg esa ls ,d ¼'kSoky] ykbdsu] czk;ksQkbVk] 
   dod] thok'e] VsfjMksQkbV] ftEuksLieZ½             14            14 
   c- fVIi.kh ds fy, ,d lw{ethoh; jksxxzflr iz;ksx    5             5 
5- ekSf[kd ijh{kk                                    8             10 
6- izk;ksfxd iqfLrdk                                 8            ----- 
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   dqy                                     65           65 
 
 

GEOLOGY 

Scheme: 

Theory/ 
Practical 

Nomenclature Hours 
per week 

Duration of 
Exam 

Max. 
Marks 

Min.Pass 
Marks 

Paper-I Physical Geology 

& Tectonics 

2 Hours 3 Hours 45  

 

48 Paper-II Palaeontology 2 Hours 3 Hours 45 

Paper -
III 

Crystallography & 
Mineralogy 

2 Hours 3 Hours 45 

Practicals Related to all the 
three papers 

6 Hours 5 Hours 65 24 

 

Note: –Each Theory paper is divided into 5 units. The question paper is divided into three 
parts, PartA, 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 at least 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 at least 60 hours teaching and total180 hours teaching for practicals per 
teaching session. 

 

Syllabus 

Paper I – Physical Geology& Tectonics 
Exam Duration: 3 Hours.       Max. Marks:45 

Unit – I 

Geology & its branches; its relation with other branches of science and technology.Scope and 
importance of Geology.The Earth as a planet.TheSolar system.Our galaxy and the universe. 

Physical parameters of Earth: mass, density, shape and size of the Earth. The rotation and 
revolution of the earth.The structure of the Earth; Outer and inner geospheres, their 
constitution. 
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Geophysical conditions of the Earth – Gravity, Heat Flow and Magnetism.  Origin of the 
Earth. 

Methods of determination of the Age of the Earth. 

Unit – II 

Diastrophic Processes: Epierogeny & Orogeny. Mountain belts.Geosynclines.Isostasy.Sea 
floor spreading.Continental drifting.Plate Tectonics; types of plate margins, plate motion. 

Elementary idea about Crustal Types: Shields, platforms, Island arcs, trenches, Rift valleys, 
mid- oceanic ridges and ocean basins.  

Unit – III 

Surface features of the Earth, Distribution of land and ocean and their peculiarities. Origin of 
continents and ocean. 

Earthquakes - Distribution, causes,classification & effect of Earthquakes. Determination of 
location of Epicentre of an Earthquake Seismic waves as indicaters of Earth’s interior. 
Seismic belts and their relation to volcanic activity. 

Volcanoes – causes and formation of volcanoes, their Types, products & distribution. 

Unit – IV 

Surface processes – Weathering, erosion and mass wasting. Soil profiles and pedogenesis. 

Geological work of rivers, wind, glaciers, groundwater and oceans. Coral reefs – types, 
distribution and origin 

Unit – V 

Geological Time Scale.Palaeomagnetism.Ice ages and past climates. 

Concepts of geomorphology.Application of Geomorphology. 

Structure and evolution of Himalaya, Indogangetic alluvial plain and the Thar Desert. 

 

Paper II – Palaeontology 

Exam Duration-3 Hours.       Max. Marks 45 

Scheme: 

Theory/ 
Practical 

Nomenclature Hours 
per week 

Duration of 
Exam 

Max. 
Marks 

Min.Pass 
Marks 

Paper-I Physical Geology 

& Tectonics 

2 Hours 3 Hours 45  

 

48 Paper-II Palaeontology 2 Hours 3 Hours 45 
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Paper -
III 

Crystallography & 
Mineralogy 

2 Hours 3 Hours 45 

Practicals Related to all the 
three papers 

6 Hours 5 Hours 65 24 

 

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).  

Unit – I 

Unit I 

Palaeontology –its definition,divisions and history. Classification of organisms (Plants & 
animals). 

Fossils and fossilization – Definition and morphology of fossils, their mode of preservation, 
and significance of fossils.Elemenatry idea of organic evolution & Extinction. 

Evolution of life during geological periods.Imperfaction of Geological records 

Unit II 

Classification, morphology and geological distribution of: Graptoloidea, Corals (Actinozoa), 
Trilobita and Echinoidea. 

Unit – III 

Classification, Morphology of hard parts and geological distribution of: Brachiopoda, 
Lamellibranchia, Gastropoda and Cephalopoda  

Unit IV 

Micropalaeontology – collection, separation and study of microfossils. Classification of 
micro-fossils. 

Bacteria, Diatoms, Coccoliths. Protozoa (foraminifera-morphology, classification & 
geological distribution; and elementary idea about  Radiolaria, ostracods and Conodonts).  

Unit V 

Palaeobotany – Introduction, classification of plants, non-vascular and vascular plants. 
Morphology of plant fossils.Elementary knowledge of Gondwana flora. 

Vertebrate Palaeontology – classification of Chordata, Dinosours and their extinction. 

Class Mammalia- mammalian characters.  Vertebrates fauna of Siwaliks of India.  
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Evolutionary history of Primates, Man, Horse and Elephant. 

 

 

 

 

 

Paper III – Crystallography and Mineralogy 

Exam Duration-3 Hours.       Max. Marks 45 

Scheme: 

Theory/ 
Practical 

Nomenclature Hours 
per week 

Duration of 
Exam 

Max. 
Marks 

Min.Pass 
Marks 

Paper-I Physical Geology 

& Tectonics 

2 Hours 3 Hours 45  

 

48 Paper-II Palaeontology 2 Hours 3 Hours 45 

Paper -
III 

Crystallography & 
Mineralogy 

2 Hours 3 Hours 45 

Practicals Related to all the 
three papers 

6 Hours 5 Hours 65 24 

 

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).  

Unit – I 

Crystals, their external & internal characters.Fundamental laws of crystallography. Elements 
of crystal symmetry, Millers and Weiss systems of notation.Classification of Crystal into 
systems. 

Study of Crystal classes of Cubic System:Galena type, Pyrite type, Tetrahedrite type and their 
forms. 

Unit – II 
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Study of normal classes and their forms of following crystal systems: Tetragonal System, 
Hexagonal System (Beryl type & Calcite type), Orthorhombic System, Monoclinic System 
and Triclinic System. Crystal aggregates, Twinning- elements, classification and important 
twinning laws.  

Unit – III 

Physical properties of minerals.Concept of Isomorphism, Pseudomorphism & Polymorphism. 

Petrological microscope and its construction.Principles of optics as applied to the study of 
minerals – shape, form, R.I., colour, pleochroism , birefringence, polarisation colour , 
extinction, Isotropic, Anisotropic- uniaxial and biaxial characters of minerals.  

Unit –IV 

Study of rock forming minerals - other than silicates: Calcite, Dolomite, Magnetite, Hematite, 
, Gypsum, Apatite, Fluorite, Topaz & Corundum.Elementary idea about structure and 
classification of silicate minerals. Study of Chemical compositions,Physical & Optical 
properties,and occurrences of rock forming mineral groups: Olivine, Garnet, Epidote, 
Tourmaline & Beryl.  

Unit – V 

Study of Chemical composition, Physical &optical properties, and occurrences of the 
following rock forming mineral families: Pyroxene, Amphibole, Mica, Feldspar, 
Feldspathoid, Quartz and Zeolite.  

GEOLOGY 

Scheme:  

Theory/ 
Practical 

Nomenclatur
e 

Hours 
per week 

Duration of 
Exam 

Max. 
Marks 

Min.Pass 
Marks 

Paper-I Physical Geology 

& Tectonics 

2 Hours 3 Hours 45  

 

48 Paper-II Palaeontology 2 Hours 3 Hours 45 

Paper -
III 

Crystallography 
& Mineralogy 

2 Hours 3 Hours 45 

Practicals Related to all the 
three papers 

6 Hours 5 Hours 65 24 

 

 

GEOLOGY PRACTICAL 

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

Distribution of Marks in Geology Practical Examination 
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Physical Geology          10 

Palaeontology           10 

Crystallography – Mineralogy        
 20 

Field Work           05 

Viva            10 

Record            10 

 

SYLLABUS OF PRACTICAL 

 

(i) Palaeontology 
Identification and description of following fossils in hand specimen – Foraminifera– 
Nummulities, Assilina, Alveolina. Echinoidea–Cidaris, Hemiaster, Micrastar Brachiopoda – 
Rynchonella, Terebratula, Productus, Spirifer. Lamellibranchia–Pecten Ostrea, Trigonia, 
Lima, Exogyra.Gastropoda –   Trochus, Murex, Voluta, Physa, Turritella, 
Conus.Ammonoidea –Phylloceras, Ceratites, Perisphinctus, Bellemnites, 
Orthoceras.Nautiloidea –   Nautilus.Trilobita –       Calymene, Phacops, Agnostus, 
Trinucleus, Paradoxides.Graptoloidea – Monograptus, Diplograptus. 

Plant fossils –  Glossopteris, Gangamopteris, Vertibraria, Ptilophyllum. 

Labelled Diagram of characterstic important fossils of different phylum and classes  

(ii) Crystallography & Mineralogy- 
Description and Identification of the following minerals in hand specimen and under 
microscope- Quartz, Felspar, Muscovite, Biotite, Chlorite, Hornblende, Augite, Olivine, 
Garnet, Kyanite, Staurolite, Sillimanite, Tremolite, Asbestos, Serpentine, Calcite, Dolomite, 
Magnetite, Hematite, Epidote, Tourmaline, Beryl, Talc, Gypsum, Apatite, Fluorite, Topaz & 
Corundum. 

Drawing and description of axes of crystal systems and symmetry elements of  their classes.  

Drawing, description and identification (of system, class & forms) of crystal models. 

Clinographic projection of crystals of Cubic System. Determination of specific gravity of 
minerals. 

(iii) Physical Geology 
Preparation of charts & diagrams illustrating Physical Parameters of Earth, interior of Earth, 
Solar system, Distribution of Land & Ocean. Earthquake, Volcano, Plate- Tectonism. 

Important  processes of erosion and weathering. Study of topographical sheets. Profile 
drawing. 
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(IV) Field Training-Field work for a period of about five days duration and a report thereon.  

Books Recommended 

1. Homes A – Physical Geology. (Thomas Nelson Sons, London). 

2. Spencer – Basic concepts of Physical Geology. 
3. Datta A.K. – Physical Geology. (A.K. Bos 38 Road, Ranchi). 
4. Read, H.H – Elements of Mineralogy (C.B.S. New Delhi). 
5. Ford, W.E. – Dana’s Text books of Mineralogy : (Asia Publishing House). 
6. Woods,– Invertebrate Palaeontology.  (CBS Pub. and Distri., New Delhi) 
7. Moore, R.C., Lalicker, C.G. & Fisher, A.C. – Invertebrate fossils (McGraw Hill).  
8. Jain, P.C. and Anantha Raman, M.S. – Palaeontology – Evolution of Animals & 
Distribution (Vishal Publishers, Delhi). 

10. P.K. Mukherjee-Text book of Geology  

11.  Parbeen singh - Engineering and General Geology 

 

ch-,l-lh- ikVZ&I ijh{kk &2021 

Hkw&foKku 

 

 

ikB;Øe 

Ikz'u i= I % HkkSfrd Hkw&foKku 

Lke; 3 ?k.Vs        iw.kkZad 45 

bdkbZ&I 

HkwfoKku ,oa mldh 'kk[kk,sa]A foKku o VsDuksyksth dh vU; 'kk[kkvksa ds lkFk lEcU/k  HkwfoKku dk {ks= o egRoA 
IkF̀oh ,d xg ]lkSj e.My] gekjh vkdk'ka xaxk ,oa czãk.MAIkF̀oh ds HkkSfrd ifjek.kA i`Foh& vkd̀fr vkeki] i`Foh dk 
ifjdze.k ,oa ifjHkze.k   

IkF̀oh dh  lajpuk& ckg~; ,oa vkarfjd Hkwe.My mu dk laxBu] i`Foh dh HkwHkkSfrdh; fLFkfr] xq:Rroh;] pqacdh;] ,oa 
rkih; izokg A IkF̀oh dh vk;q Kkr djus dh fof/k;k¡A Ik`Foh dh mÙifÙkA  

bdkbZ&II 

iVy fo:i.k % egkns'ktud ,oa ioZr fuekZ.kdkjh cyA ioZr J`[kayk- HkwlfUufr  lefLFkfrA 

leqnz fury izlj.k ,oa egk}hih; foLFkkiuA  

LSk}kafrd  dky[kaM@
lIrkg 

Ikjh{kk 
vof/k 

iw.kkZad U;wure 
mÙkh.kkZad 

Ikz’u Ik= I HkkSfrd  Hkw&foKku,oa foorZfudh 2 3 ?kaVs 45  

 

48 

Ikz’u Ik= II Tkhok’e foKku 2 3 ?kaVs 45 

Ikz’u Ik= III fØLVfydh ,oa [kfutdh 2 3 ?kaVs 45 

Ikzk;ksfxd  6 5 ?kaVs 65 24 
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IysV fooÙkZfudh IysV fdukjks izdkj IysV xfr A ØLVy izdkj % 'khYM] IysV QkeZl] ioZrh; dfVca/k]}hi&pki] 
[kkb;k¡] e/; egklkxjh; dVdsa] fj¶V osyhl o egklkxjh; nzksf.k;k¡A  

bdkbZ&III 

IkF̀oh dh /kjkryh; vkdf̀r;k¡]  Fky ,oa egklkxjksa dk forj.k ,oa mudh fo’ks"krk,saA egk}hiksa o egklkxjks dh 
mRifRr  

HkwdEi ds forj.k] dkj.k ,oa izHkkoAHkwdaih; rajxsa IkF̀oh dh vkarfjd lajpuk ds lwpd ds :Ik esaA HkwdEi ds vfHkdsUnz 
dk fu/kkZj.k A Hkwdaih; dfVca/k ,oa mudk Tokykeq[kh fØ;kvksa ls laca/kA  

Tokykeq[kh % izdkj] mRikn] dkj.k ,oa forj.kA  

bdkbZ&IV 

/kjkryh; fof/k;k¡ % vi{k;] vijnu ,oa lkewfgr LFkkukUrj.kA  

unh] ok;q] fgeun] ,oa Hkwfexr ty ,oa leqnzksa }kjk fd;k tkus okyk Hkw&oSKkfud dk;ZAizoky fHkRrh   

bdkbZ&V 

HkwoSKkfud le; lkj.khA iqjkpqacdRoA fge dky ,oa iqjk tyok;qA Hkw vkd`fr foKku dh vo/kkj.kk ,oa vuqiz;ksxA 
e`nk izksQkby o ènk tuuA fgeky;] flU/kq] xaxk] tyks<+ o Fkkj jsfxLrku dh lajpuk ,oa fodklA Hkw vkdf̀r foKku 
dh ladYiuk ,oa vuqiz;ksx A  

ch-,l-lh- ikVZ&I ijh{kk &2021 

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)। 

 

Ikz’u i= II % thok'e foKku 

Lke; 3 ?k.Vs      iw.kkZad 45 

bdkbZ&I 

thok'e foKku& ifjHkka"kk] 'kk[kk,sa ,oa bfrgklA thoksa ¼ikS/ks o izkf.k;ksa½ dk oxhZdj.kAthok'e& ifjHkk"kk vkdkfjdh 
,oa  lajf{kr djuss ds rjhds ,oa mi;ksfxrk A tSoh; fodkl dk vkjafHkd Kku ] foyksiu ,oa HkwxHkhZ; dkyksa ds nkSjku 
tSfod fodklA HkwvfHkys[k dh viw.kZrk  

bdkbZ&II 

xSzIVksyksbMh;k] dksjy VªkbyksckbVk] ,oa bdkbuksbfM;k dhs vkdkfjdh]  oxhZdj.k ,oa HkwoSKkfud forj.k dk v/;;uA 

bdkbZ&III 

czSfd;ksiksMk] ySesyhczSfUd;k] xsLVªksiksMk]isyslhiksMk ,oa flQsyksiksMk ds dBksj aHkkxksa dh vkdkfjdh] oxhZdj.k  ,oa muds 
HkwoSKkfud forj.k  dk v/;;uA 

bdkbZ&IV 
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lw{e thokf'edh% lw{e thok'eksa dk ,d=hdj.k] iF̀kDdj.k ,oa v/;;u& cSDVhfj;k] dksdksfyFk] Mk;Ve vkfn] 
QksjkfeuhQsjk dh vkdkfjdh ] oxhZdj.k ,oa Hkw oSKkfud forj.k rFkk jsfM;ksysfj;k] vksLVªkdksMk o dksuksMksUV dk 
izkjfEHkd Kku   

bdkbZ&V 

iqjkokuLifrdh& ifjp;] ikni oxhZdj.k& laoguh o vlaoguh ikni] ikni thok'e dh vkdkfjdh]  xkasMokuk dky 
ds ikniksa dk izkjfEHkd KkuA d'ks:dh thok'e foKku& dkMZsVk dk oxhZdj.k] Mk;uklksj o mudk foyksiu] eSesfy;k 
oxZ ds y{k.k  Hkkjr ds f'kokfyd esa ik, tkus okys jh<+/kkjh thok'eA izkbZesVl rFkk  ekuo /kksMkgkFkhds fodkl dk 
bfrgklA 

 

ch-,l-lh- ikVZ&I ijh{kk &2021 

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)। 

 

Ikz'ui= III % fØLVfydh ,oa [kfutdh 

 

le; 3 ?k.Vs        iw.kkZad 45 

bdkbZ&I 

fØLVy] muds ckg~; ,oa vkarfjd y{k.k] fØLVfydh ds ekSfyd fu;eA fØLVy lefefr ds rRoA feyj ,oa oht+ 
Ik)fr  ds lwpdkadA fØLVy leqnk;A   

?kuh; leqnk; ds fØLVy oxZ&xsyksukVkbi] ik;jkbV Vkbi] VsVªkgsMªkbV Vkbi ,oa mudh vkd̀fr;k¡A 

bdkbZ&II 

fuEu fØLVy leqnk;ksa ds iw.kZQydh; lewgksa dk v/;;u& prq"dks.kh; leqnk;]"kVdks.kh; leqnk; ¼csfjy Vkbi o 
dsYlkbV Vkbi½] fo"ke v{kh; leqnk;] ,durk{k leqnk; ,oa f=urk{k leqnk;A  

fØLVy iqUt] ;eyu& rRo oxhZdj.k o fu;e A 

bdkbZ&III 

[kfutksa ds HkkSfrd xq.kA le:irk] dwV:irk ,oa cgq:irk dh /kkj.kkA 'kSfydh; lw{en’khZ ,oa bldh cukoV] 
izdkf’kdh ds fl)kUrksas dk [kfutksa ds lw{en’khZ v?;;u esa iz;ksx % vkdkj ]jax] fjyhQ] vkd`fr] f}viorZu] cgqo.kZrk] 
foyksiu [kfutksa ds lensSf'kd o fo"kenSf'kd]  ,d v{kh; ,oa f} cgqv{kh; izdf̀r ds fo"k; esa KkuA 

bdkbZ&IV 

'kSydkjh [kfutksas dk v/;;u& ftIle] dsYlkbV] cSjkbZV] ¶yksjkbV] ,isVkbV] Vksikt] dksjaMe vkfnA  

flfydsV [kfut lewgksa ds lajpuk ,oa oxhZdj.k dk izkjfEHkd KkuA  
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vksyhohu] xkusZV] ,ihMksV] Vwjehyhu ,oa csfjy 'kSy fuekZ.kdkjh [kfut lewgksa dk jklk;fud la/kVu] HkkSfrd o 
izdk’kdh; xq.kksa ,oa mudh mifLFkfr dh voLFkk,saA 

bdkbZ&V 

ik;jkWDlhu] ,EQhcksy] ekbdk] QsYlikj] QsYlisFkkW;M] DokVZ~t+ ,oa ft;ksykbV 'kSy fuekZ.kdkjh [kfut lewgksa dk 
jklk;fud la/kVu] HkkSfrd o izdk’kdh; xq.k rFkk mudh mifLFkfr dh voLFkk,saA 

 

ch-,l-lh- ikVZ&I ijh{kk &2021 

Hkw&foKku 

;kstuk % 

Hkw&foKku izk;ksfxd 

 Lke; 5 ?k.Vs              u;wure vad 24                      iw.kkZad 65 

HkkSfrd HkwfoKku        10  

Tkhok'e foKku        10 

fØLVfydh ,oa [kfutdh       20 

QhYM odZ         05 

ekSf[kdh          10  

fjdkMZ          10  

¼I½ thok’e foKku 

fuEu thok'eksa ds uewuksa dh igpku ,oa forj.k 

QksjkfefuQsjk % uqeqykbVhl] ,lhyhuk ,fYo;ksyhukAbdhuksbMh;k % lhMkfjl] gsfe;kLVj] ekbØkLVj 

czsZfd;ksiksMk % fjadksusyk] VsjsoszbVwyk] izksMDVl] LihjhQjySesyhczSfUd;k % isDVsu] vkfLVª;k] Vªhxksfu;k] yhek] 
,Dtks+xkbjkAxSLVªksiksMk % Vªksdl] E;qjsDl] oksyqVk] Qkblk] VqfjVsYyk] dksulA 

veksuksbMh;k % Qkbykslsjkl] lsjkVkbVl] isfjl &fQUd~Vl] osYysesukbVl] vkSFkkZslsjklukWVhyksbMh;k % 
ukSfVylVªkbyksokbVk % dSfyfeu QSdksIl ,xukWLVe] VªkbU;wfDy;l] ijkMkWDlkbM~lXkzSIVksyksbMh;k % eksuksxzsIVl] 
fMIyksxzsIVl 

ikni thok’e % XykWLkksIVsfjl] xsaxeksIVsfjl] oVhZczsfj;k] VkbyksfQYyeA     

¼II½ fØLVfydh ,oa [kfutdh   

gLr uewus ,oa lw{en'khZ  esa fuEufyf[kr [kfutksa dk fooj.k ,oaa igpkuuk % 

DokV~Zt] QsYlikj] eLdksokbV] ok;ksVkbV] DyksjkbV] gkuZCysUM] vkSxkbV] vksyhohu] xkjusV] dk;ukbV] LVkWjksykbV] 
flyhesukbV] VªseksykbV] ,lcsLVl] ljisUVhu] dSYlkbV] MksyksekbV] eSXusVkbV] gsesVkbV] bihMhV] Vwjesyhu] osfjy] 
lksMkykbV] VkYd] ftIle] ,isVkbV] ¶yksjkbV] Vksikt ,oa dksjaMe 

fØLVy ekWMyksa dh igpku] js[kkadu ,oa fooj.kA  ?kuh; fØLVyksa ds DykbuksxzkfQd izkstsDluA 

¼III½ HkkSfrd Hkw&foKku % 

IkF̀oh ds HkkSfrd ifjek.k] vkarfjd lajpuk( lkSjeaMy] Fky o egk}hiksa dk forj.k] Hkwdai] Tokykeq[kh] IysV 
foorZfudh(vijnu ,oa vi{k;.k dh izeq[k fof/k;ksa dks n’kkZus okys fp=ksa ,oa pkVksZ dk fuekZ.kA VksiksxzkfQd lhV~l dk 
v/;;u ,oa izksQkbZy MªkbZaxA  

¼IV½ eSnkuh izf'k{k.k yxHkx ik¡p fnuksa ds fy, 'kSyksa ,oa [kfutksa ds v/;;u gsrq eSnkuh izf’k{k.k¼QhYM odZ½ ,oa 
mlds Ik'pkr~ fjiksVZA 
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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 & SciencePractical:  

Arts: Minimum pass marks: 18  Maximum marks: 50 

Science: Mini. pass marks:  18  Maximum marks: 50 

 

PAPER I: PHYSICAL GEOGRAPHY 

 

Note: The question paper will be divided into three sections.  

Section A shall contain 10 questions in all (two questions from each unit). Each question 

shall carry 2 marks. All 10 questions are compulsory. 

Section B shall 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 shall carry 5 

marks.  

Section C shall contain 5 questions (one from each unit). Candidates have to attempt any 

three questions. Each question shall carry 10 marks. 

UNIT-I 

(a) Solar system, Origin of the Earth: Nebular hypothesis, tidal hypothesis, Big Bang 

theory. 

(b) Physical and chemical state of the interior of the earth: structure and zone. 

(c) Alfred Wegner’s theory of continental drift. 

(d) Plate tectonics. 

(e) Isostasy. 
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(f) Theories of mountain building. 

UNIT- II 

(a) Rocks: their types and characteristics. 

(b) Weathering and soil formation. 

(c) Earth movements: diastrophism- faults and folds. 

(d) Earthquakes. 

(e) Volcanoes: causes and landforms. 

UNIT-III 

(a) Cycle of erosion- W.M. Davis and Walter Penk. 

(b) Fluvial landforms. 

(c) Karst landforms. 

(d) Glacial landforms. 

(e) Aeolian landform. 

(f) Coastal landforms. 

UNIT-IV 

(a) Composition and layers of atmosphere. 

(b) Insolation and heat budget. 

(c) Temprature. 

(d) Pressure and winds. 

(e) Jet stream.  

(f) Air masses and fronts. 

(g) Cyclones- tropical and temperate. 

(h) Climatic types, Koeppen’s climatic classification. 

UNIT-V 

(a) Configuration of ocean bottom. 

(b) Distribution of temperature and salinity in oceanic water. 

(c) Ocean currents and tides. 

(d) Marine deposits. 

(e) Coral reefs and Atolls: types and their origin according to Darwin, Murray and Daly. 

 

Books recommended: 

1. Monkhouse,F.J.: Principles of Physical Geography, Hodder &Stoughton, 

London,1960. 
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2. Sharma, R.C. & Vatal M,: Oceanography to Geographers, Chetanya Publishing 

House, Allahabad, 1970. 

3. Singh, Savindra: Physical Geography, Prayag Pustak Bhavan, Allahabad. 

4. Small, R.J.: The study of landforms, McGraw Hill, New York,1985. 

5. Steers J.A.: The Unstable Earth, Kalyani Publishers,New Delhi. 

6. Strahler, A.N.: Modern Physical Geography, John Wiley, Revised 1992. 

7. Thurman,H.B.: Introductory Oceanography, Charls Webber, E Memi Pub. Co. 1984. 

8. Trewartha G.T.: An Introduction to Climate, McGraw Hill, New York, 1980. 

9. Wooldrige, S.W. & Morgan , R.S.: The Physical basis of Geography- An outline of 

Geomorphology, Longman, 1959. 

10. V.S. Chouhan & Alka Gotam: Physical Geography(Hindi), Rastogi Publication, 

Meerut. 

 

PAPER II: RESOURCES AND ENVIRONMENT 

 

Note: The question paper will be divided into three sections.  

Section A shall contain 10 questions in all (two questions from each unit). Each question 

shall carry 2 marks. All 10 questions are compulsory. 

Section B shall 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 shall carry 5 

marks.  

Section C shall contain 5 questions (one from each unit). Candidates have to attempt any 

three questions. Each question shall carry 10 marks. 

UNIT-I 

Meaning, nature and components of resources & environment, Resources and environment 

interface. Classification of resources: renewable and non-renewable, biotic (forests, wild-life, 

livestoch, fisheries and agricultural crops), and abiotic (water, land and minerals). 

UNIT-II 

Distribution and utilization of minerals and energy resources- their economic and 

environmental significance, Types and distribution of forests, flora, fauna and fisheries- their 

economic and environmental significance. 
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UNIT- III 

Major soil types and their distribution; problems of soil erosion ans soil conservation. 

Distribution and utilization of water, water harvesting- need, forms of water, ground water- 

utility, storing rain water for direct use, economic and environmental significance. 

UNIT-IV 

Classification of environment: Natural and Human. Man- environment inter-relations with 

respect to population size, types of economy and technology. Environmental pollution – 

water, air, noise and radioactivity- causes, impact and measures. 

UNIT-V 

Environmental management: Forest, soil and wild life and its awareness; environmental 

education, problems and its planning, deforestation, Global warming. 

 

Books Recommended: 

1. Agrawal, A. et al. : The Citizen’s Fifth Report , Centre for Science and Environment, 

New Delhi, 1999. 

2. Alexander, J.W.: Economic Geogrphy, Prentice Hall of India Ltd., New Delhi, 1988. 

3. Allen, J.L.: Students Atleas of Environmental Issues, Duskhin Pub., 1997. 

4. Brown, L.R.: In the Human Interest; East-West Press, New Delhi, 1976. 

5. Global Environmental Outlook, Earthscan, London, 2000. 

6. Janaki,VA: Economic Geography, Concept Pub. Co. New Delhi, 1985. 

7. Leonge, G.C. and Morgan GC : Human and Economic Geography, Oxford University 

Press, London, 1982. 

8. Simmons, I.G. : The Ecology of Natural Resources, Edward Amold, London, 1974. 

9. V.K. Srivastava: Paryavaraniya Bhoogol avm Paristhitiki Vikas, Vasundhra, 

Gorakhpur. 

10. Savinder Singh: Paryavarniya Bhoogol, Prayag Pustak Bhavan, Allahbad, 1994. 

11. B.S.Negi: Sansadhan Bhoogol, Rastogi Prakasan, Meerut. 

12. N.R. Kaswan: Manav aur Paryavaran, Malik & Co. Jaipur 

13. R.K. Gurjar, B.C. Jat : Paryavaran Bhoogol, Panchsheel Prakasan, Jaipur. 

 

PRACTICAL 
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Scheme:  6 periods per week per batch of 20 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 hr duration  8+4=12   8+4=12 

3. Record work & viva- voce 2 hr duration  8+4=12   8+4=12 

4. Project work & 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: 

1. Scale- Plain, Diagonal and Comparative. 

2. Enlargement, Reduction and Combination of Maps. 

3. Methods of representation of relief- Hachures, Hill shading, Layer tint, Contours. 

Relief features- types of slopes, valleys, waterfall, gorge,meanders, plateaus, conical 

hill, ridge, saddle & pass to be drawn with the help of contours shown in 

topographical sheets of different physiographic regions, Profile drawing. 

4. Study of topographical sheets, scheme of Indian sheets. 

5. Chain and tape survey. 

6. Study of a village, based on socio- economic field survey. Report will be prepared by 

the students separately. 

7. Mean, Median,Mode,  and Standard deviation. 

Books recommended: 

1. Monkhouse, F J & Wilkinson, H R : Maps and Diagrams, Methuen, London, 1994. 

2. Singh, R L: Elements of Practical Geography, Kalyani Publishers, New Delhi. 

3.  J.P. Sharma: Prayogatmak Bhoogol ki Rooprekha, Rastogi, Meerut. 

4. Mamoria C B & Jain S M : Prayogatmak Bhoogol, Sahitya Bhavan Agra. 
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ch,@ch,llh ikVZ & izFke 

Hkwxksy 

izFke iz'u i= % HkkSfrd 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 

v-  lkSje.My] iF̀oh dh mRifr % fugkfjdk ifjdYiuk] Tokjh; ifjdYiuk] fcx cSax fl}kar A 

vk- iF̀oh ds vkarfjd Hkkx dh HkkSfrd o jklk;fud voLFkk % lajpuk ,oa dfVcU/kA 

b- vYÝsM osxuj dk egk}hih; foLFkkiu fla)kr 

bZ- IysV foorZfudh    m- lefLFkfr 

Å- ioZr fuekZ.k ds fl)kar & tksyh] dkscj] vkSj vFkZj gksEl  

bdkbZ &2 

v-  'kSy& muds izdkj vkSj fo'ks"krk,sa  

vk- vi{k; vkSj eǹk fuekZ.k 

b- Hkw&lapkyu&iVy fo:i.k&Hkza'k ,ao oyu    

bZ-  HkwdEi 

m-  Tokykeq[kh& dkj.k vkSj fufeZr LFkykd`fr;ka 

 

bdkbZ &3 
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v-  vijnu pØ& fofy;e ekSfjl Msfol vkSj okYFkj iSad  

vk- unhdr̀ LFkykd`fr;ka    b- dkLVZ LFykd`fr;ka 

bZ- fgekukdr̀ LFykd`fr;ka    m-  iou }kjk fufeZr LFykd̀fr;ka 

Å- rVh; LFykd`fr;ka 

bdkbZ &4 

v-  ok;qe.My dk la?kVu vkSj Lrjhdj.k  vk- lw;Zrki vkSj m"ek ctV 

b- rkieku      bZ- ok;qnkc vkSj iousa 

m-  tSV LVªhe     Å- ok;q jkf'k;ka vkSj okrkxz 

,- pØokr & m".k dfVcU/kh; vkSj 'khrks".kfVcU/kh;  

,as- tyok;q izdkj& Oyknhfej dksisu dk tyok;q oxhZdj.k  

bdkbZ &5 

v-  egklkxjh; fury dk foU;kl 

vk- egklkxjh; ty esa rkieku o yo.krk dk forj.k  

b- egklkxjh; /kkjk;sa rFkk TokjHkkVk   bZ- egklkxjh; fu{ksi  

m-  izoky fHkfRr;ka ,oa izcky oy; & izdkj vkSj MkfoZu] ejs o Msyh ds vuqlkj mudh mRifr 

 

f}rh; iz'u i= % lalk/ku ,ao Ik;kZoj.k 

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 
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bZdkbZ & 1 

lalk/ku rFkk i;kZoj.k dk vFkZ] izd`fr vkSj muds ?kVd A lalk/ku rFkk i;kZoj.k ds e/; 

varjlEc/krk A lallk/kuksa dk oxhZdj.k % uohdj.kh; ;ksX; rFkk vuohdj.kh;] tSfod ¼ ou] oU;] 

tho] i'kqpkj.k] eRL;] df̀"kxr Qlysa½ vkSj vtSfod lalk/ku ¼Hkwfe] ty] [kfut½ 

bZdkbZ & 2 

[kfut vkSj ÅtkZ lalk/kuksa dk forj.k ,oa mi;ksx rFkk mudk vkfFkZd vkSj Ik;kZoj.kh; egRo A ou] 

ouLifr] tUrq vkSj eRL; ds izdkj ,oa forj.k& mudk vkfFkZd ,ao Ik;kZoj.kh; egRo A 

 

bZdkbZ & 3 

izeq[k eǹk izdkj vkSj mudk forj.k] eǹk vijnu dh leL;k;sa vkSj e`nk laj{k.k A ty dk forj.k 

,oa mi;ksx] ty nksgu& vko';drk] ty ds Lo:i] Hkwfety& mi;ksfxrk] izR;{k mi;ksx ds fy;s 

o"kkZ ty dk lap;] vkfFkZd ,oa I;kZoj.kh; egRo A 

bZdkbZ & 4 

i;kZoj.k dk oxhZdj.k%& izkd`frd ,ao ekuoh; A ekuo& Ik;kZoj.k ds e/; varjlcU/k% tula[;k ds 

vkdkj vkSj vFkZO;oLFkk ds izdkj ,oa rduhdh Lrj ds vuqlkj A i;kZoj.kh; iznw"k.k & ty] ok;q] 

/ofu] e`nk rFkk jsfM;k lfØ; & dkj.k] izHkko vkSj mik; A  

bZdkbZ & 5 

i;kZoj.kh; izca/ku % ou] eǹk vkSj oU; tho] mldh tkx:drk] Ik;kZoj.kh; f'k{kk% leL;k;sa ,oa 

mudk fu;kstu] ou fouk'k] Hkwe.Myh; m"ehdj.k A 

 

izk;ksfxd  

;kstuk % izfr cSp 40 fo|kfFkZ;ksa dk izfr lIrkg 6 dkyka'k v/;;u  

iw.kkZd  dyk 50  vof/k 4 ?kaVs   U;wure mRrh.kkZd dyk 18 

 foKku 50  vof/k 4 ?kaVs     foKku 18 

vadks dk foHkktu      dyk    foKku 
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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 5 iz'uksa esa ls 3 iz'u gy djus gksaxsA izfr cSp 40 ijh{kkfFkZ;ksa dk ewy;kadu fd;k 

tk,xkA 

ikB~;Øe 

1- ekiuh & ljy] fod.kZ vkSj rqyukRed 

2- foo/kZu] y?kqdj.k vkSj ekufp= la;kstu 

3- mPPkop fu:i.k dh fof/k;ka] gS';wj] ioZrh; Nk;kdj.k] Lrj&jatu fof/k] leksPPk js[kk,a 

vkfnA LFkykd̀frd i=dksa  esa iznf'kZr fofHkUUk Hokd`frd izns'kksa ds mPPkkop] Hkw&Lo:Ik 

tSls&<ky ds izdkj] ?kkfV;ka] tyizrki] xktZ] foliZ iBkj % 'kaDokdj igkM+h&dVd] dkBh 

vkSj njksZ dk leksPPk; js[kkvksa }kjk iznf'kZr djuk A ifjPNsfndk [khapuk A 

4- LFykd`frd i=dksa dk v/;;u] Hkkjr ds LFykd`frd i=dksa dh i}fr A 

5- Tkjhc rFkk Qhrk LkosZ{k.k A 

6- ,d xkao dk lekftd&vkfFkZd {ks=h; losZ{k.k ,oa v/;;u A fo|kfFkZ;ksa dks i`Fkd&iF̀kd 

izfrosnu izLrqr djuk gksxk A 

7- e/;] ekf/;dk] cgqyd ,oa izeki fopyu A 

DEFENCE AND STRATEGIC STUDIES 

SCHEME OF EXAMINATION: 

General Instructions: 

1 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. 

2 Each theory paper will require four teaching periods of 60 minutes or six teaching period of 45 

minutes for both papers per  week. 

3 Practical papers will require 4 period of 45 minutes or 3 periods of sixty minutes per week for a 

batch of 20 students.  

4 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. 
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Scheme: 

Paper I  3Hrs  Max. Marks 75  Min. Pass Marks 27 

Paper II  3Hrs  Max. Marks 75  Min. Pass Marks 27 

Practicals  3Hrs  Max. Marks 50  Min. Pass Marks 18 

 

PAPER-I FUNDAMENTAL OF DEFENCE AND STRATEGIC STUDIES 

Max. Marks: 75                                                 Time: 3 

Hours 

UNIT-I 

a) Definition of defence and strategic Studies  

b) Sources of studies  

c) Relation of other subject with defence and strategic studies as – Political Science, 

Economics, Geography, Psychology, Sociology, History, Science and Technology. 

d) Utility of the subject in present scenario.  

UNIT-II 

a) Military system of Vedic and Epic period 

b) Comparative study of Indo-Greek Art of War with special reference to the battle of 

Hydaspus 326 B.C. 

c) Mauryan Military System. 

UNIT - III 

a) Kautilya’s Philosophy of War 

b) Military Systems of the Gupta and Harsh Period 

c) Rajputs and Turk Pattern of Warfare with special reference of the battle of Tarrain (1192 

A.D.) 

UNIT - IV 

a) Military system of the Mughal period and First Battle of Panipat (1526 A. D.) 

b) Military System of Maratha and guerrilla warfare of Shivaji. 

c) Third Battle of Panipat (1761 A. D.) 

UNIT - V 

a) Military System of Sikh’s of 18th Century 

b) War technology under Maharaja Ranjeet Singh 
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c) Reorganization of Indian Army under the Crown. 

Books Recommended: 

1. Das ST: Indian Military, its History and Development. 

2. Majumdar: The Military System in Ancient India  

3. Sardesai G S: New History of the Maratha 

4. Saxena K M L: The Military System of India 

5. Majumdar B N: Military System of the Sikhs 

6. Major A. David: Indian Art of War 

7. MkW- ,l- ,u- jk;% Hkkjr dk lSU; bfrgklA 

8. MkW- ,l- ds- feJ% Hkkjrh; lSU; bfrgklA 

9. MkW- ch- vkj- ik.Ms;% lSU; v/;;uA 

10. MkW- yYyu flag% Hkkjrh; lSU; bfrgklA 

11. MkW- lqjsUnz dqekj feJ% lalkj ds izfl) ;q)A 

 

26- j{kk ,oa j.kuhfr v/;;u 

ijh{kk ;kstuk% 

lkekU; funsZ’k 

1. 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 

2. 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 

3. 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 

4  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% 

izFke iz'u&i=  vof/k 3 ?kaVs  iw.kkZad 75 U;wure mÙkh.kkZad 27 
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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= & vk/kkjHkwr j{kk ,oa j.kuhfr v/;;u 

dqy vad% 75                             

le;% 3 ?kaVs 

bdkbZ & 1 

¼v½ j{kk ,oa j.kuhfr v/;;u dh ifjHkk"kk 

¼c½ v/;;u ds fofHkUu L=ksr 

¼l½ j{kk ,oa j.kuhfr v/;;u fo"k; ds vU; fo"k;ksa ls lEcU/k] tSls& jktuhfr foKku] vFkZ'kkL=] 

Hkwxksy] euksfoKku] lekt&'kkL=] bfrgkl] foKku ,oa rduhdh 

¼n½ orZeku ifjǹ'; esa fo"k; dh mi;ksfxrk 

bdkbZ & 2 

¼v½ egkdkO; ,oa oSfnd dky dh lSU; i)fr 

¼c½ ;wukuh ,oa Hkkjrh; ;q)&dyk dk rqyukRed v/;;u fo'ks"k :i ls >sye dk laxzke( 326 bZ- iw- 

ds lanHkZ esa  

¼l½ ekS;Zdkyhu lSU; O;oLFkk 

 

bdkbZ & 3 

¼v½ dkSfVY; dk ;q) n'kZu 

¼c½ xqIrdkyhu ,oa g"kZdkyhu lSU; O;oLFkk 

¼l½ jktiwr o rqdZ dh ;q)dyk dh O;k[;k fo'ks"k :i ls rjkbu ds ;q) ¼1192 bZ- ds lUnHkZ esa½ 

bdkbZ & 4 

¼v½ eqxydkyhu lSU;&O;oLFkk rFkk ikuhir dk izFke ;q) ¼1526 bZ-½ 

¼c½ ejkBk lSU; O;oLFkk rFkk f'kokth dh Nkikekj ;q)dykA 
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¼l½ ikuhir dk rhljk ;q) ¼1761 bZ-½ 

bdkbZ & 5 

¼v½ 18oha 'krkCnh esa flD[k lSU; O;oLFkkA 

¼c½ egkjktk j.kthr flag ds usr`Ro esa ;q) rduhdA 

¼l½ Økmu ds v/khu Hkkjrh; lsuk dk iquxZBu 

vuq'kaflr iqLrdsa & 

1. Military System in ancient India: B. K. Majumdar 

2. Indian Art of war: Major Alfread Daylol 

3. Indian Army Through the Ages: Col. Gautam Sharma 

4. Ancient India: V. D. Mahajan 

5. Decisive Battle of Indian History: Col. Maleson  

6. War in Ancient India: Prof. B. R. Ram Chandra  

7. lalkj ds izfl) ;q) % MkW- lqjsUnz dqekj feJ] izHkkr izdk'ku] ubZ fnYyhA 

8. Hkkjrh; lSU; bfrgkl% MkW- ch- vkj- ik.Ms;% izdk'k cqd fMiks] cjsyhA 

9. Hkkjrh; lSU; bfrgkl% MkW- yYyu flag% izdk'k cqd fMiks] cjsyhA 

10. Hkkjrh; lSU; bfrgkl% MkW- ,l- ds- feJ] eksMZu ifCy'klZ] tkya/kjA 

 

PAPER – II  INDIAN MILITARY ADMINISTRATION 

Max. Marks: 75                                             Time: 3 

Hours  

UNIT - 1  

a) Organization and role of Indian Defence forces.  

b) Organization, Role, Aim and Importance of Second line of Indian Defence. 

c) National Cadet Corps: Aims, Role, Organization and Importance.  

d) Civil Defence: Aim, Role, Organization and Importance.  

UNIT - II  

a) Lesson Learn from Indo-Pak War (1947-48 A.D.) 

b) Lesson Learn from Sino-Indo Conflict (1962 A.D.) 

c) Lesson Learn from Indo-Pak War (1965 A.D.) 

d) Lesson Learn from Indo-Pak War (1971 A.D.) 
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e) Lesson Learn from Kargil War (1999 A.D.) 

UNIT - III  

a) Head Quarter (H.Q.) and Organization of Indian Army 

b) Fighting Forces and Administrative Institutions  

c) Functions of Indian Army during War and Peace period 

d) Types of tanks in Indian Army 

UNIT - IV 

a) Head Quarter (H.Q.) and Organization of Indian Navy.  

b) Operation and Administrative Commands of Indian Navy. 

c) Modern ships of Indian Navy. 

d) Functions of Indian Navy during War and peace period. 

UNIT - V  

a) Head Quarter (H.Q.) and organization of Indian Air Force 

b) Commands and formations of Indian Air Force 

c) Modern aircraft of Indian Air Force 

d) Functions of Indian Air Force during War and peace periods  

Books Recommended:  

1. Indian Arms Forces: Jaswant Singh 

2. Indian’s Defence Organization and Administration: Brig. Rajender Singh 

3. The Naval Defence of India: K. P. Vaidya 

4. Air Power in War: Lord Toder Holder 

5. Defence Organization in India: H. L. Venkateswaran 

6. MkW- ,l- ds- feJ% jk"Vªh; j{kk o lqj{kk 

7. MkW- ,l- ds- feJ% Hkkjrh; lSU; laxBu 

8. MkW- ch- vkj- ik.Ms;% lSU; v/;;u 

9. MkW- yYyu flag% Hkkjrh; lSU; bfrgkl ,oa lSU; laxBu 

10. MkW- gjohj 'kekZ% ;q) ds HkkSfrd ,oa ekuoh; rRo 

 

f}rh; i= & Hkkjrh; lSU; iz’kklu 

dqy vad% 75                le;% 3 ?kaVs 

bdkbZ & 1 
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¼v½ Hkkjrh; lqj{kk lsukvksa dk laxBu ,oa mldh Hkwfedk 

¼c½ Hkkjrh; j{kk dh f}rh; iafDr dk laxBu] mn~ns';] egRo ,oa Hkwfedk 

¼l½ jk"Vªh; dSMsV dksj ¼,u-lh-lh½% laxBu] mn~ns';] egRo ,oa Hkwfedk 

¼n½ ukxfjd lqj{kk] mn~ns';] laxBu] egRo ,oa Hkwfedk 

bdkbZ & 2 

¼v½ Hkkjr&ikd ;q) ¼1947&48 ½ ls izkIr f'k{kk,a 

¼c½ Hkkjr&phu ;q) ¼1962½ ls izkIr f'k{kk,a 

¼l½ Hkkjr&ikd ;q) ¼1965½ ls izkIr f'k{kk,a 

¼n½ Hkkjr&ikd ;q) ¼1971½ ls izkIr f'k{kk,a  

¼;½ dkjfxy ;q) ¼1999½ ls izkIr f'k{kk,a 

bdkbZ & 3 

¼v½ Hkkjrh; LFky lsuk dk eq[;ky; ,oa laxBu 

¼c½ yM+kdw vax ,oa iz'kklfud laLFkk,a 

¼l½ Hkkjrh; LFky lsuk ds ;q)dkyhu ,oa 'kkfUrdkyhu dk;Z 

¼n½ Hkkjrh; LFky lsuk ds VSadksa ds izdkj 

bdkbZ & 4 

¼v½ Hkkjrh; ukS&lsuk dk eq[;ky; o laxBu 

¼c½ ukS&lsuk dh lafØ;kRed o iz'kklfud dek.M 

¼l½ Hkkjrh; ukS&lsuk ds vk/kqfud ty;ku 

¼n½ Hkkjrh; ukS&lsuk ds ;q) o 'kkfUrdkyhu dk;Z 

bdkbZ & 5  

¼v½ Hkkjrh; ok;qlsuk dk eq[;ky; o laxBu 

¼c½ Hkkjrh; ok;qlsuk dek.M rFkk lajpuk 
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¼l½ Hkkjrh; ok;qlsuk ds vk/kqfud ok;q;ku 

¼n½ Hkkjrh; ok;qlsuk ds ;q)dkyhu o 'kkfUrdkyhu dk;Z 

vuq'kaflr iqLrdsa & 

1. bf.M;u vkElZ QkslZ% tloUr flag 

2. vkxsZukbts'ku ,aM ,MfefuLVªs'ku% fczxsfM;j jktsUnz flag 

3. nkW usoy fMQsUl vkWQ bf.M;k% ds- ih- oS| 

4. ,;j ikoj bu okj% ykMZ VksMj gksYMj 

5. fMQsUl vkxsZukbts'ku bu bf.M;k% ,p- ,y- oSadVs'oj 

6. Hkkjrh; lSU; laxBu% MkW- ,l- ds- feJ 

7. Hkkjrh; lSU; bfrgkl o laxBu% MkW- ch- vkj- ik.Ms; 

8. jk"Vªh; j{kk o lqj{kk% MkW- ,l- ds- feJ 

9. ;q) dss ekuoh; ,oa HkkSfrd rRo% MkW- gjohj 'kekZ 

10. Hkkjrh; lSU; bfrgkl] laxBu o ;q) ds fl)kUr% MkW- yYyu flag 

 

 

PRACTICAL 

DEFENCE AND STRATEGIC STUDIES 

Max. Marks: 50                                        

Time: 3 Hours  

1. Introduction of topography map and its utility in army 

2. Grid system: Four figure reference, six figure reference and eight figure reference  

3. Military and geographical conventional signs  

4. Scale: Simple and time scale 

5. Liquid prismatic compass: Use and its type 

6. Service protector: Use and importance 

7. Bearing and conversion of Bearing  

8. Map setting with the help of compass 

9. Utility of compass 

10. Finding positions on the map 

Note: Practical written test 30 marks, record and viva voce 10-10 marks each: 

Recommended Books: 
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1. flEiy eSi jhfMax & guqeku izlkn 

2. izk;ksfxd lSU; foKku & MkW- ,l- ds- feJ] ekMuZ izdk'ku] tkya/kj 

3. iz;ksxkRed lSU; foKku & ,e- ih- oekZ] Hkkjr izdk'ku eafnj]] vyhx<+ 

4. iz;ksxkRed lSU; foKku & ds- ,u- JhokLro] pUnzizdk'k fMiks] gkiqM+ 

5. ,u-lh- lh- izSfDVdy & vkj- lh- feJ 

6. Practical Military Science - B.N. Maliwal 

izk;ksfxd dk;Z 

j{kk o j.kuhfr v/;;u 

dqy vad% 50                le;% 3 ?kaVs 

1. ekufp= dk ifjp;( VksiksxzkQh losZ eSi rFkk bldh lsuk esa mi;ksfxrk 

2. tkyh; O;oLFkk( (Grid system) pkj vad funs'kkad] N% vad funs'kkad rFkk vkB vad 

funs'kkadA 

3. lSfud ,oa HkkSxksfyd ijEijkxr fpg~u 

4. ekid (Scale) ljy o le; ekid  

5. fnd~lwpd dEikl( (Liquid prismatic compass) ds vax ,oa izdkj 

6. lfoZl izksVSªDVj( (Service protector) 

7. fnd~eku( (Bearing) o fnd~eku ifjorZu 

8. dEikl dh lgk;rk ls ekufp= fn'kkuqdwfyr (set) djuk 

9. fnd~lwpd ;a= ¼dEikl½ dh mi;ksfxrk 

10. ekufp= ij fLFkfr fu/kkZj.k 

uksV% blesa izk;ksfxd fyf[kr ijh{kk 30 vad rFkk ekSf[kdh o fjdkM~Zl 10&10 vad dk gksxkA 

vuq’kaflr iqLrdsa% 

1. flEiy eSi jhfMax & guqeku izlkn 

2. izk;ksfxd lSU; foKku & MkW- ,l- ds- feJ] ekMuZ izdk'ku] tkya/kj 

3. iz;ksxkRed lSU; foKku & ,e- ih- oekZ] Hkkjr izdk'ku eafnj] vyhx<+ 

4. iz;ksxkRed lSU; foKku & ds- ,u- JhokLro] panzizdk'k fMiks] gkiqM+ 

5. ,u-lh-lh- izSfDVdy & vkj- lh- feJ 

Practical Military Science - B. N. Maliwal 

 

B.A. / B.Com./B.Sc. Part-I Vocational Computer Application 
Session 2020-21-22 

Examination 2021 
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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). 

The word limit of part A, B and C are 50, 200 and 500 respectively 

 

1. At least 3 classes of theory, 3 classes for practical should be assigned to the students per week 
for each paper. 

2. 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 

Paper 
Code 

Paper  Name Lec./ 

week 

Tuto/ 
week 

Exam 
Hours 

Max. 
Marks 

Min. Pass. 
Marks 

Theory Papers 

Paper I Computer Fundamentals & PC 
Software 

3 1 3 65 23 

Paper II Database Management System 

 

3 1 3 65 23 

Total of Theory 130 47 

(36% 
aggregate) 

Practical Papers 

Practical 3  3 70 25 

Total of  Practical 70 25 

Grand Total(Theory + Practical) 200  
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COMPUTER FUNDAMENTALS & PC SOFTWARE 

 

Unit – I 

Historical Evolution of Computers, Characteristics of computer, Classification of Computer, 
Modern Computer & its Application; Block diagram and Components of Computer System, 
Central Processing Unit, Memory Unit, Microprocessor; Interconnecting the Units of a 
Computer, Inside a Computer Cabinet; Functions and Characteristics of Various commonly 
used Input/Output Devices; Start-up Process (Booting), Specification of a Desktop and 
Laptop currently available in the market (Processor, motherboard, memory, interface & 
capacity of HDD & DVD drives, I/O ports etc). 
 

Unit – II 

Need & Types of Software: System & Application software; Programming Languages: 
Machine, Assembly, High Level, 4GLs, Assemblers, Compilers and Interpreter; Objectives 
of Operating System, Concept of CUI & GUI; Installation of Windows Operating System, 
Installation of Printer and Other Software Packages such as Ms Office etc; Backup and 
Restore Operations. Features of Windows; Various versions of Windows, Desktop, Explorer, 
Searching, Recycle Bin, Setting common devices using Control Panel, System Tools, Disk 
cleanup, defragmentation, scanning for virus, Windows Accessories. 

Unit – III 

Features of Word Processor: Create, edit, store, print documents, Navigation of documents, 
cut, copy & paste, Find & replace, Different Page Views and layouts, Alignment, formatting 
features, Tabs & Indents, Inserting tables, pictures, hyperlinks, Spell checking, Macros, Mail 
merge, Template, Wizards, Overview of Index and Tables. Importing and exporting to and 
from various formats.  

Unit – IV 

Features of Spreadsheet: Creating, saving, editing, moving around a worksheet, workbook; 
Inserting, deleting navigation in worksheets, Working with Formula, Cell reference, 
Functions (Financial, Database, Maths, Trigonometric, Statistical etc); Creating, editing, 
selecting and naming range. Format Feature, Changing alignment, Character styles, Date 
Format, Border & Colors etc. Previewing & Printing a worksheet, Goal Seeks, Pivot Table, 
Creating Charts & Graphs. Database in worksheet, Data organization- what-if analysis, 
Macro, Linking and embedding.  

Unit – V 

Power Point Presentation Package: Creating Presentation, Different presentation templates, 
Setting backgrounds, layouts, Customizing, Formatting a presentation, Adding Graphics and 
effects to the presentation, Printing Handouts, Generating standalone presentation viewer.  
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Suggested Readings:  

1. Computer Fundamental By P.K. Sinha (BPB Publications) 
2. Upgrading and Repairing PCs By Scott and Mueller, Techmedia, New Delhi 
3. Rapidex MS Office By Vikas Gupta (Pustak Mahal) 
4. Absolute Beginners Guide to Computer Basics By Miller M, Pearson Education, 
5. Fundamentals of Computers By Balagurusamy E, Tata McGraw-Hill 

 

Paper II 

Database Management System 

Unit I 

Data, Data Processing, Merits and demerits of file organisation. Database Overview, Purpose 
of the Database system, File systems Vs. Database Systems, View of Data: Data Abstraction, 
Instances, Schema, Data Models: Overview of Network, Hierarchical, and Relational Model, 
Database Architecture and Administrators, Codd’s Rules. 

Unit II 

ER Model: Basic Terminology, Entity, Entity sets, attributes and keys, Relation and 
Relationship sets, Entity-Relationship Diagram, Weak and Strong entity types, Features of E-
R Model, Specialization, Generalization Aggregation, Creating table from ER diagram. Basic 
Concept of Normalization up to BCNF.  

Unit III 

Implement Database concepts using Access, Creating Tables, Data Types, Entering Data, 
Table Design, Indexing, Importing Data, Operators and expressions, expression builder, 
various functions of Access, Import and Export Table, Creating Queries, Setting Relationship 
between Tables, Creating Forms, Controls and components of form, Master table and 
transaction table. Join property, various join options available in access, Creating & Printing 
Reports. 

Unit IV 

Query Languages: DDL, DML, DCL, Introduction to SQL, Data Types, Basic SQL 
commands like Create, Alter, Drop, Truncate, Insert, Update, Delete etc, Basic SQL Queries, 
Union, Intersect and Except, Nested Queries. 

Unit V 

Transaction management and Concurrency control,Transaction management: ACID 
properties, serializability and concurrency control, Lock based concurrency control (2PL, 
Deadlocks),Time stamping methods, optimistic methods, database recovery management. 

 

Suggested Readings:  
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1. Database Management System By A. Silberschatz, Henry F.Korth, S. 
Sudershan (McGraw-Hill) 

2. An Introduction to Database System By C.J. Date (Addision Wesley) 
3. Fundamentals of DBMS By Gupta, Dhillon, Magho, Sharma (Lakhanpal 

Publishers) 
4. Teach yourself Access. Sieglel, BPB 
5. Introduction to Computer Data Processing and System Analysis By V K 

Kapoor (Sultan Chand and Sons) 
 

 

. BIOTECHNOLOGY (VOCATIONAL)  
Scheme: 
Theory Duration Max. Marks Min. Marks  
Paper I  Computational  
Biology & Biostatistics  3hrs     45   
Paper II Cell Biology & Genetics 3hrs     45    48             
Paper III Biochemistry  
& Biotechniques  3hrs     45 
Practical based on paper I,II,III 5hrs     65   24 
 
 

PAPER - I COMPUTATIONAL BIOLOGY & BIOSTATISTICS 
 
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 computers: Hardware and Software, binary number system, flowcharts 

and programming techniques. Introduction to data  structure and database concepts. Perverse  

software's (viruses). 

Unit II 

 Introduction  to M.S. Office software (M.S Word, Excel, Corel Draw) and presentation 

software (PowerPoint). Introduction to Internet and its application (  Local  Area Network 

and Wide Area Network). 

Unit III 

 General account of Biostatistics: Definition, historical perspective, role and scope in 

Biosciences, terms and symbols used in statistics. Sample and sampling, merits and demerits 

of sampling, methods of samplings,  Frequency distribution, bar diagrams, Histogram. 
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Unit IV 

 Measures of central tendency and partition: Values, types, mathematical averages, 

averages of position. Measures of dispersions: Mean , mode, median, standard deviation, and 

variance. Test of significance: significance of difference of means, standard errors of mean, 

standard deviation. Introduction, definition, formula and application of Z/F test, student t-test, 

Chi-square test. 

Unit V 

 Introduction to Bioinformatics: Role of computers in taxonomy, microbiology, 

computation of mean, variance and standard deviation, t- test, bubble sort, introduction to 

nanotechnology. 

 
  
 

PAPER - II CELL BIOLOGY & GENETICS 
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 5marks. The candidate is required to answer any three questions. The answers should 

not exceed 500 words. 

 

Unit I 

Historical aspects: cell size and shape, cell theory. Prokaryotic and eukaryotic cells. Ultra 

structure and function: Plasma membrane, cell wall, golgi apparatus, mitochondria, 

chloroplast, rough & smooth ER, vacuoles, ribosomes, lysomsomes, peroxysomes and 

nucleus. 

Unit II 

Cell cycle and cell division: cell motility (Cilia and flagella of prokaryotes and eukaryotes), 

mitosis and meiosis, structure and function of chromosomes, euchromatin and 

heterochromatin, chromosome banding, lampbrush and polytene chromosome. 

Unit III 
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Nucleic acids, gene concept, one gene one enzyme hypothesis, Mendalism: monohybrid and 

dihybrid crosses, interaction of genes: incomplete dominance, codominance, epistatis, 

complementary genes, duplicate genes, polymeric genes, multiple alleles, lethal genes, 

polygenes. 

Unit IV 

Genetic code and mapping, linkage, crossing over, synaptonemal complex, 

extrachromosomal inheritance (episome, mitochondria and chloroplast), chromosomal 

aberrations, mutations. 

Unit V 

Genetic basis of sex determination, sex linked inheritance, autosomal inheritance of dominant 

and recessive traits, autosomal anomalies (Down's syndrome, Edward's syndrome), sex 

chromosome anomalies ( Klinefelter's syndrome, Turner's syndrome), Biology of cancer 

(oncogenes and tumor suppressor genes). 

 
 
 

PAPER - III BIOCHEMISTRY AND BIOTECHNIQUES 
 

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 5marks. The candidate is required to answer any three questions. The answers should 

not exceed 500 words. 

 

Unit I 

 Chemical foundations of biology: pH, acids, bases, buffers, structure of atoms, 

molecules, bonds (ionic, covalent and hydrogen), classes of organic compounds & functional 

groups. Carbohydrates : Structure, types, chemical, physical &  bioiological properties and  

functions., Metabolism ( Glycolysis, Fate of pyruvate under aerobic and anaerobic 

conditions.Krebs cycle, ETC, Oxidative phosphorylation). 

Unit II 
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Amino Acids and Proteins  Introduction, Classification Optical isomerism, chemical 

properties, Acid-base properties- polyionic nature, zwitter ions, Peptide bond formation and 

.properties, Classification of proteins. Levels of protein structure (brief mention of primary, 

secondary, tertiary & quaternary structures, Denaturation of Proteins.    glycoprotein and 

peptidoglycans. 

Lipids: Introduction,Structure, types, chemical, physical properties,Functions and metabolism 

(α, β-oxidation)  

Unit III 

Enzymes and coenzymes (activators & inhibitors), isoenzymes,  allosteric enzymes, 

ribozyme, abzyme, various uses of enzymes (food processing, medicines, diagnosis, 

production of new compounds). 

Unit IV 

Basic principles & application of various biotechniques: Separation techniques -filtration, 

centrifugation, density gradient, chromatography- PC, TLC, GLC, HPLC, biomolecules 

quantification- colorimetry, photometry, flame photometry, Visible, UV & atomic absorption 

spectroscopy, Fluorescence spectroscopy, 

Unit V 

Physical techniques in protein, nucleic acids & polysaccharide structure analysis (IR , NMR, 

X-ray crystallography), fractional precipitation (gel filtration, gel electrophoresis, northern, 

western, & southern blotting), microscopy (phase contrast, Scanning Electron Microscope 

'SEM' and Transmission Electron Microscope 'TEM') 

 
SCHEME OF PRACTICAL EXAMINATION  

Practical Based on Theory Papers. 
Time: - 5hrs            Maximum Marks : 65       Minimum Marks : 24 

Combined Practical    Marks    
1. Exercise of Cell Biology   [10] 
 2. Genetics problem    [05] 
 3. Biostatistics problem           [05] 
 4. Computer exercise    [05] 
 5. Biochemical test & Enzyme activity  [10] 
 6. Exercise in Bio-technique   [05] 
 7. Spots (Five)     [10] 
 8. Viva-voce     [05] 
 9. Practical Record    [10] 
 
 
 
List of Practical Exercises  
Exercises in Biostatistics 
1. Bar Diagram   2. Histogram 
3. Mean   4. Mode 
5. Median   6. Standard error 
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7. Null-hypothesis  8. Chi2 test. 
Exercises in Computational biology 
1. Type a letter or paragraph in M.S. Word Formatting by font size, Change font style, Bold, 

under line.    
2. Alignment, Insert Page number, Footer, Header, Making tables, Creating tables, Sorting 

table.  
3. Merge cells, Format tables. 
4. Make a Data sheet, sorting, addition, formula writing , Cell address, Graphs 
5. Making slides in Power point, Animation in slides. 
Exercises in Cell biology and Genetics 
1. Study mitosis in onion root tip by using temporary acetocarmine stain. 
2. Study meiosis in flower bud. 
3. Study cell permeability (crenation and heamolysis) in mammalian RBC. 
4. Prepare temporary slides of mitochondria in buccal smears by vital staining. 
5. Determine blood group of human blood sample. 
6. Problems based on gene interactions, multiple alleles, sex- linked inheritance. 
Exercises in Biochemistry  
1. Preparation of standard solution of acids and bases. 
2. Molisch test for carbohydrate. 
3. Fehling test for carbohydrate. 
4. Benedict's qualitative test for reducing sugars. 
5. Lead acetate test for carbohydrate. 
6. Iodine test with given carbohydrate solution. 
7. Biuret test (group test for protein). 
8. Test amino acid with ninhydrin. 
9. Determine pH of a solution using pH meter. 
10. Demonstrate catalase activity. 
11. Demonstrate salivary amylase activity. 
12. Solubility test for lipids. 
13. Grease-spot test for lipids. 
Exercises in Bio-techniques 
1. Separation using filtration, centrifugation, density gradient, chromatography. 
Spotting 
- Mouse, C.P.U., C.D., Floppy, Keyboard, Monitor. 
- Prokaryotic cell, Plant cell, Animal cell, Bacterial cell, Mycoplasma, Cyanobacteria, 

Microscope. 
- Electrophoresis, Chromatography, Centrifuge, Spectrophotometer, Water Bath 
References 
1. Computational Statistics, Rao, MJM, Himalaya Publishing House 
2. Biostatistics, Arora and Malhan, Himalaya Publication 
3. Statistics, S. P. Gupta, Rastogi Publication 
4. Computer Fundamentals, Pradeep K. Sinna et al, BPB Publications 
5. Essential of Cytology, Powar, C. B., Himalaya Publishing House 
6. Essential Cell Biology, Alberts, Bray Johnson Lewis, Raff, Robberts, Walter, Panima 

Publications 
7. Genetics, B.  D. Singh, Himalaya Publication 
8. Genetics, Veer Bala Rastogi, Rastogi Publication 
9. Principles of Biochemistry, Lehninger A. L., Nelson D. K. and Cox M. M., CBS 

Publishers & Distributors, New Delhi. 
10. Fundamentals of Biochemistry, J. L. Jain, Sanjay Jain & Nitin Jain, S. Chand 
11. Biochemistry (Chemistry of Life), David T. Plummer, Mc Graw Hill Book Company 
12. Cell and Molecular Biology, E D de Roberties & E M F de Roberties (Jr) Lippincott 

Williams & Wilkins, Phiadalphia 

Help
stu

de
ntp

oin
t.c

om



122 
 

 
 

13. Introduction to plant biochemistry, T W Goodwin and E I Mercer. Pergaman Press, 
Oxford, NY, Toronto, Sydney, Paris, Frankfurt. 

14. Principles and Techniques of Practical Biochemistry, K Wilson and J Walker (eds.) 
Cambridge Univ. Press. 

 

 Microbiology  

SCHEME OF EXAMINATION 

1. PASS CRITERIA 

For a pass in the examination, a candidate is required to obtain at least 36 % 

in each paper (Theory and Practical) and 36 % marks of total aggregate marks 

of theory and practical papers separately. 

2. CALSSIFICATION OF SUCCESSFUL CANDIDAATES 

Division       Total Marks 

First Division      60% and above 

Second Division     Above 48 % and below 60 % 

Pass       Above 36 % and below 48 % 

Fail       Below 36 % 

3. INSTRUCTIONS TO PAPER SETTER 

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). The word limit of part A, B and C are 

50, 200 and 500 respectively. 

4. BACK 

As per University Norms 

5. WORKLOAD 

At least 3 hrs theory and 3 hrs practical slot should be assigned per week for 

each paper. 

6. INSTRUCTIONS FOR PRACTICAL EXAMINAATION 

Each practical exam is to be conducted by two examiners one External and 

one Internal. External examiner should preferably be a senior lecturer from 

any Indian recognized University or its affiliated college. External Examiner 

will prepare question paper of Practical Examination. Students have to 

perform  the given exercises. Exercise must be written in answer books. 

Proper documentation.  
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Marks distribution for Practical of 65 marks is as under- 

 Part I & II Part III 

Three Exercises of 10 marks each 30 marks 30 marks 

For B.Sc. Part I  

Exercise                               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 

3. (a) Determination of Glucose/Proteins/fats    05 10 

(b) Enumeration of bacteria                       05 05 

4. Spotting -(10)                15 15 

5. Viva-Voce        10 10 

6. Practical Record       10 - 

Total          65 65 

 

Teaching and Examination scheme for 

Bachelor in Microbiology 

Session 2020-21 Examination 2021 

Part-I 

Paper code Paper Name Lect/week Exam 

Hours 

Max Marks Min. Pass 

Marks 

(36%) 

Theory Papers 

BSCM 101 General  

Microbiology 

3 3 45 16 

BSCM 102 Microbial 

Structure and 

Growth 

3 3 45 16 
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BSCM 103 Microbial 

Biochemistry 

3 3 45 16 

                                                                                                 

Aggregate 

48 

Practical  

 Practical 

Based on 

Theory 

papers 

 5 65 24 

Grand Total  200 72 

 

B.Sc. Part-1 Examination 2021 

BSCM 101: GENERAL  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 

History of Microbiology, Origin and evolution of life, Contribution of Pioneers with 

special reference to Leeuwenhoek, Pasteur, Jenner and Koch, Contribution of Indian 

microbiologists. 

Unit-II 

Scope of Microbiology, Microbiology of human health (short description of causal 

agent, pathogenesis and diagnosis of Typhoid, Cholera, Influenza, Herpes, Malaria 

and Ringworm), General account of beneficial and harmful Microbes. 

Unit-III 
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Prokaryotic and Eukaryotic cell, Classification of bacteria: phylogenetic and 

phenetic classification, numerical taxonomy, Hierarchical taxa, Nomenclature and 

taxonomy of bacteria, , General account of cyanobacteria and archaebacteria.  

Unit-IV 

General properties of virus, Classification of virus, ICTV-scheme for viral 

classification based on genome, morphology and host properties, Identification of 

Viruses, General account of bacteriophages: structure, replication and transmission. 

Unit-V 

Classification and general account of algae, Structure and reproduction of, 

Euglina,Volvox, Laminaria and Fucus. Classification and general account of fungi, 

Structure and reproduction of Slime moulds, Mucor, Synchytrium, Curvularia, 

Aspergillus,Penicillium.  

 

BSCM 102: MICROBIAL STRUCTURE AND GROWTH 

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 

Structure and organization of bacteria, Capsule, cell wall, cytoplasmic membrane, 

nucleoid, Ribosome, endospores, cytoplasmic inclusions, flagellum, pilli, protoplast 

and spheroplast, binary fission.  Gram positive and negative bacteria, staining 

techniques; simple and differential. 

Unit-II 

Structure of viruses, symmetry, nucleocapsid, envelop, nature of nucleic acids in 

viruses, general methods for cultivation of viruses, Viroids and Prions. 
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Unit-III 

Microbial Growth and multiplication; Growth curve and kinetics of 

bacteria,nutritional requirements, culture media, factors affecting growth; Physical 

and chemical measurement of Microbial growth. Chemostat and turbidostat. 

Unit-IV 

Nucleic acid; types, structure and function.Plasmids;col,F and R plasmid. 

Transposons. Types of DNA; A,B,Z. Types of RNA; mRNA, tRNA, rRNA. 

Unit-V 

Pure cultures of bacteria, isolation methods, control of growth of microorganisms, ,  

Sterilization, disinfection, antisepsis, Physical and chemical methods of control, 

autoclave, hot air oven techniques, antibiotics etc and preservation of microbial 

culture. 

BSCM 103: MICROBIAL BIOCHEMISTRY 

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 

Biochemistry of Microbes: Chemical elements, Structure of atoms, Molecules and 

chemical bonds, Chemical reactions, Molecules of living systems. Concepts of 

thermodynamics; Enthalpy, Entropy, Gibb’s free energy. 

Unit-II 

Structure, classification and functions of: Carbohydrates (mono, di, and 

polysaccharides),Lipids (fatty acids; (saturated, unsaturated) and glycerides), Amino 

acids and proteins (Primary, secondary and tertiary). 

Unit-III 
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Structure, classification and functions of nucleotides, nucleic acids. Brief outline of 

nucleotide biosynthesis. 

Unit-IV 

Biochemistry of enzymes: Classification specificity; Lock and Key model and 

induced fit model, isolation, purification; chromatographic methods. Kinetics; 

Michaelis-Menten equation, Lineweaver-Burk equation and inhibition; Competitive, 

Uncompetitive and Mixed. Allosteric Enzymes. 

Unit-V 

Major catabolic pathways; Embden-Meyerhof pathway, Entner-Doudoroff pathway, Krebs 

cycle, Electron transport chain. Gluconeogenesis. Oxidative and substrate level 

phosphorylation. 

 

PRACTICALS: 

1. Introduction of Microbiology laboratory. 

2. Study of Microscope 

3. Sterilization techniques. 

4. Preparation of culture media. 

5. Isolation of bacteria using spread plate and streak plate method. 

6. Culture of non-pathogenic and pathogenic bacteria. 

7. Determine pH of a solution using pH meter. 

8. Buffer preparation. 

9. Enumeration of bacterial culture by serial dilution and plating. 

10. Preparation of smear. 

11. Simple staining. 

12. Gram staining 

13. Estimation of Carbohydrates (Glucose). 

14. Estimation of Lipids. 

15. Estimation of Proteins. 

16. Identification of Fungal and Algal microbes. 

 

Marking schemes: 

Help
stu

de
ntp

oin
t.c

om



128 
 

 
 

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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