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APPENDIX-2 
 

Assistants Conservator of Forest Preliminary Examination Syllabus 

Exam Plan 

 

Sl. No. Subject Maximum Marks Time duration 

1 
General Studies and General 

Apptitude Test (Objective Type) 
150 02 Hours 

 
Assistants Conservator of Forest Main (Written) Examination Syllabus 

Exam Plan 

Sl. No. Subject Maximum Marks Time duration 

1 
First Compulsory Paper 

 General Hindi 
100 03 Hours 

2 
Second Compulsory Paper 

General English 
100 03 Hours 

3 
Third Compulsory Paper  

General Knowledge   
100 03 Hours 

4 First Optional Subject 200 03 Hours 

5 Second Optional Subject 200 03 Hours 

6 Interview 75 

Total Marks 775 

 
Note : It is essential to obtain minimum of 35% marks in General Hindi paper.    
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lgk;d ou laj{kd ijh{kklgk;d ou laj{kd ijh{kklgk;d ou laj{kd ijh{kklgk;d ou laj{kd ijh{kk    
ijh{kk ;kstuk ,oa ikB~;dzeijh{kk ;kstuk ,oa ikB~;dzeijh{kk ;kstuk ,oa ikB~;dzeijh{kk ;kstuk ,oa ikB~;dze    

izkjfEHkd ijh{kk ¼oLrqfu"B izdkj½izkjfEHkd ijh{kk ¼oLrqfu"B izdkj½izkjfEHkd ijh{kk ¼oLrqfu"B izdkj½izkjfEHkd ijh{kk ¼oLrqfu"B izdkj½    
lkelkelkelkekU; v/;;u ,oa lkekU; vfHk:fp ijh{kkkU; v/;;u ,oa lkekU; vfHk:fp ijh{kkkU; v/;;u ,oa lkekU; vfHk:fp ijh{kkkU; v/;;u ,oa lkekU; vfHk:fp ijh{kk    

le;kof/k % 02 ?k.Vsle;kof/k % 02 ?k.Vsle;kof/k % 02 ?k.Vsle;kof/k % 02 ?k.Vs                              dqy iz'uksa dh la[;k % 150       vf/kdre vad %dqy iz'uksa dh la[;k % 150       vf/kdre vad %dqy iz'uksa dh la[;k % 150       vf/kdre vad %dqy iz'uksa dh la[;k % 150       vf/kdre vad %    150150150150
            

Hkkx & 1Hkkx & 1Hkkx & 1Hkkx & 1    
lkekU; v/;;ulkekU; v/;;ulkekU; v/;;ulkekU; v/;;u 

iz'uksa dh la[;k % 100iz'uksa dh la[;k % 100iz'uksa dh la[;k % 100iz'uksa dh la[;k % 100                  vad %vad %vad %vad %    100100100100 
1111---- jk’Vªh; ,oa vUrjkZ’Vªh; egRo dh le&lkef;d ?kVuk,a 
2222---- [ksydwn ,oa euksjatu 
3333---- Hkkjr dk bfrgkl] Hkkjrh; jk’Vªh; Lora=rk vkanksyu ,oa ledkyhu Hkkjrh; bfrgkl 
4444---- Hkkjr ,oa fo”o dk Hkwxksy  
5555---- izkd`frd lalk/ku] fu;kstu] vFkZO;oLFkk ,oa d`f’k] lrr~ ,oa lekos”kh fodkl 
6666---- izkd`frd vkink,a ,oa vkink izcU/ku  
7777---- Hkkjr esa ekuo lalk/ku fodkl lwpdkad ,oa lkekftd fodkl lwpdkad 
8888---- Hkkjrh; lafo/kku] jktuhfrd iz.kkyh] 'kklu ,oa iz'kklu  
9999---- vf/kdkjksa ls lacaf/kr eqn~ns 
10101010---- lkekU; foKku  
11111111---- fodkl ,oa i;kZoj.k laca/kh leL;k,a  
12121212---- tSo&izkS|kSfxdh ,oa LokLF; laca/kh eqn~ns     
13131313---- foKku ,oa izk|kSfxdh] lwpuk] lapkj] varfj{k izkS|kSfxdh] dEI;wVj bR;kfn 
14141414---- ÅtkZ ,oa ty lalk/ku 
15151515---- mÙkjk[k.M jkT; laca/kh lkekU; Kku&lkekU; Hkwxksy] bfrgkl] laLdf̀r    ,oa mÙkjk[k.M jkT; 

fuekZ.k vkanksyu bR;kfn] izkd`frd ,oa vkfFkZd lalk/ku] jktuhfrd o iz”kklfud O;oLFkk] f”k{kk 
,oa laLd`fr] lekt lq/kkj vkanksyu] vkfFkZd fodkl] ljdkjh ,oa xSj&ljdkjh dY;k.kdkjh ,oa 
fodklijd ;kstuk,a] egRoiw.kZ lelkef;d ?kVuk,a] [ksy dwn ,oa euksjatuA  

HkkxHkkxHkkxHkkx&2 &2 &2 &2 lkekU; lkekU; lkekU; lkekU; vfHk:fp ijh{kkvfHk:fp ijh{kkvfHk:fp ijh{kkvfHk:fp ijh{kk    
                            iz”uksaiz”uksaiz”uksaiz”uksa    dh la[;k % 50                  dh la[;k % 50                  dh la[;k % 50                  dh la[;k % 50                                                                              vad % 50vad % 50vad % 50vad % 50    

“kkfCnd] v”kkfCnd ,oa fo”ys’k.kkRed iz”u ftlesa lkn`”;ksa] fuxefud rdZ] lekurkvksa rFkk 
varjksa] vfo|eku vad] o.kZ ,oa vuqØe] LFkkfud dYiuk] leL;k lek/kku] fo”ys’k.k] fu.kZ; ysuk] 
n`”; Le`fr] foHksn] voyksdu] laca/k vo/kkj.kk] fn”kkcks/k] dwVc)& dwVkuqokn] vadxf.krh; rdZ] 
“kkfCnd ,oa fp=kRed oxhZdj.k] vk¡dM+ksa dk izLrqrhdj.k ,oa fo”ys’k.k ,oa vadxf.krh; la[;k 
lkj.kh vkfn ls lEcfU/kr iz”u lfEefyr gksaxsA blesa vH;FkhZ dh lkekU; fopkj] rF; vkSj vadksa] 
ladsrksa vkSj mues laca/k] vadxf.krhs; ,oa la[;kRed x.kuk rFkk vU; fo”ys’k.kkRed] xf.krh; ,oa 
ifjek.kkRed dk;kZsa ls lacaf/kr ;ksX;rk ds ijh{k.k gsrq iz”u Hkh iwNss tk,axsA 
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Assistant Conservator of Forest Examination 
PLAN OF EXAMINATION AND SYLLABUS 
Preliminary Examination (Objective Type) 

General Studies and General Aptitude Test 
Time - 02 Hours                           Total Number of Questions - 150              MM: 150
        

Part- I 
General Studies 

 

Total Number Of Questions - 100         100 Marks 
1. Current events of National and International importance 

2. Sports and Entertainment 

3. Indian History , Indian National Freedom Movement and Contemporary History of India 

4. Geography of India and The World  

5. Natural Resources, Planning, Economy and Agriculture, Sustainable and Inclusive 
Development 

6. Natural Calamities and Disaster Management 

7. Human Resource Development Index in India and Social Development Index 

8. Indian Constitution, Political System, Governance and Administration 

9. Rights related issues  

10. General Science  

11. Development and Environmental Problems  

12. Biotechnology and Health Related Issues  

13. Science and Technology, Information, Communication, Space Technology, Computers etc. 

14. Energy and Water Resources  

15. General Knowledge related to the State of Uttarakhand - General Geography, History, 
Culture and  Uttarakhand Rajya Nirman Andolan etc., Natural and Economic Resources, 
Political and Administrative Set up, Education and Culture, Social Reform Movements, 
Economic Development, Governmental and Non-Governmental welfare and developmental 
schemes, Important contemporary events., Sports and Entertainment. 

 

       Part- II 
 

General Aptitude Test 
Total Number Of Questions  - 50              50 Marks 
 
  Questions of verbal, non-verbal  and analytical types consisting of analogies, syllogism, similarities, 
differences, missing numbers, characters and sequences, space visualization, problem solving, analysis, 
decision making, visual memory, discrimination, observation, relationship concepts, direction sense, coding –
decoding, arithmetical  reasoning, verbal and figure classification, data representation and analysis, arithmetical 
number series. The test would also include questions designed to test the candidates’ ability to deal with 
abstract ideas, facts and figures, symbols and their relationships, arithmetical and numerical computations and 
other analytical, mathematical and quantitative functions. 
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SCHEDULE 

lgk;d ou laj{kdlgk;d ou laj{kdlgk;d ou laj{kdlgk;d ou laj{kd    eq[; ijh{kk ikBeq[; ijh{kk ikBeq[; ijh{kk ikBeq[; ijh{kk ikB~~~~;Øe;Øe;Øe;Øe    
izFkeizFkeizFkeizFke    vfuok;Z vfuok;Z vfuok;Z vfuok;Z iz”uiz”uiz”uiz”u&&&&i= ¼i= ¼i= ¼i= ¼lkekU; fgUnhlkekU; fgUnhlkekU; fgUnhlkekU; fgUnh½½½½    

le;kof/k & 03 ?k.Vs                                vf/kdre vad& 100le;kof/k & 03 ?k.Vs                                vf/kdre vad& 100le;kof/k & 03 ?k.Vs                                vf/kdre vad& 100le;kof/k & 03 ?k.Vs                                vf/kdre vad& 100    
    

eq[; ijh{kkeq[; ijh{kkeq[; ijh{kkeq[; ijh{kk                                                            
1& 1& 1& 1& vifBr x|ka”k ¼fgUnh½vifBr x|ka”k ¼fgUnh½vifBr x|ka”k ¼fgUnh½vifBr x|ka”k ¼fgUnh½        & 09 vad ¼2+3+4½ 

(i) “kh’kZdhdj.k 

(ii) HkkokFkZ 

(iii) js[kkafdr va”kksa dh O;k[;k  

                2& 2& 2& 2& dk;kZy;h i=ksa ds izk:idk;kZy;h i=ksa ds izk:idk;kZy;h i=ksa ds izk:idk;kZy;h i=ksa ds izk:i    &&&&      & 16 vad ¼08+08½ 

   “kkldh; i=] v)Z”kkldh; i=] vf/klwpuk] ifji=] dk;kZy;kns”k] dk;kZYk; Kki] vuqLekjd] foKfIr 

    3&3&3&3& fVIi.k@izk:i.k@la{ksi.k       & 10 vad ¼2+3+5½ 

4&4&4&4& jktHkk’kk ifjfu;ekoyh ¼laf{kIr ifjp;½      & 05 vad 

5&5&5&5& fgUnh Hkk’kk dk dEI;wVjhdj.k “kCn lalk/ku] MkVkizfof’V] eqnz.k] bUVjusV  & 05 vad 

6& 6& 6& 6& “kCn jpuk“kCn jpuk“kCn jpuk“kCn jpuk          & 10 vad 

(i) milxZ ,oa izR;; 

(ii) laf/k ,oa lekl 

(iii) opu ,oa fyax 

(iv) O;kdjf.kd dksfV;ka & laKk] loZuke] fØ;k] fo”ks’k.k] fØ;k&fo”ks’k.k] vO;; ¼ifjHkk’kk ,oa Hksn½ 

(v) okP; ifjorZu ¼drZ`okP;@deZokP;@HkkookP;½ 

7& 7& 7& 7& “kCnfoosd “kCnfoosd “kCnfoosd “kCnfoosd             & 10 vad ¼8+2½ 

(i) “kCnHksn & d- rRle] rn~Hko] ns”kt] fons”kh] ladj  

  [k- :< ;kSfxd vkSj ;ksx:<    

x-& i;kZ;okph] lekukFkhZ] foykse] vusdkFkhZ] lewgokph] le:i fdUrq  fHkUukFkZd] 

ikfjHkkf’kd] “kCn;qXe] okD; ;k okD;ka”k ds fy, ,d “kCn] laf{kIrk{kj  

(ii) “kCn “kqf) 

8& 8& 8& 8& okD; jpukokD; jpukokD; jpukokD; jpuk         & 05 vad 

(i) jpuk ds vk/kkj ij okD; ifjorZu ¼ljy] feJ ,oa la;qDr½ 

(ii) O;kdj.k ds vk/kkj ij okD; ifjorZu ¼iz”uokpd] foLe;kfncks/kd] ldkjkRed] udkjkRed½ 

(iii) fojkefpg~u 

(iv) okD;”kqf) 

(v) Lyksxu ys[ku 
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9& 9& 9& 9& Hkk’kk dk ekudhdj.kHkk’kk dk ekudhdj.kHkk’kk dk ekudhdj.kHkk’kk dk ekudhdj.k         & 05 vad 

(i) orZuh dk ekudhdj.k 

(ii) O;kdj.k dk ekudhdj.k 

(iii) fyfi dk ekudhdj.k 

(iv) mPpkj.k dk ekudhdj.k 
 

10 & 10 & 10 & 10 & yksdksfDr ,oa eqgkojsyksdksfDr ,oa eqgkojsyksdksfDr ,oa eqgkojsyksdksfDr ,oa eqgkojs           & 10 vad 

    

            11 & fucU/k ys[ku11 & fucU/k ys[ku11 & fucU/k ys[ku11 & fucU/k ys[ku                                                                                                                    &&&&15 vad15 vad15 vad15 vad 

    

 fn, x;s mfYYkf[kr fo’k;ksa esa ls fdlh ,d fo’k; dk p;u djrs gq, fgUnh Hkk’kk esa yxHkx 600 ¼N% lkS½ 

“kCnksa esa vH;FkhZx.k }kjk fucU/k fy[kk tk;sxkA  
 

1111---- lkekftd lajpuk] bfrgkl] laLdf̀r] dyk ,oa lkfgR;A  

2222---- vkfFkZd ,oa HkkSxksfyd ifjǹ”; ,oa i;kZoj.k A 

3333---- izkd̀frd vkink;sa& HkwdEi] HkwL[kyu] ck<+] lw[kk bR;kfnA 

4444---- efgyk l”kDrhdj.k % pqukSfr;k¡ ,oa laHkkouk,¡ A  

mijksDr igyqvksa dks n`f’Vxr j[krs gq, vH;FkhZx.k ls mÙkjk[k.M ds fo”ks’k lanHkZ esa tkudkjh visf{kr gSA  
 

• uksV%&uksV%&uksV%&uksV%& fgUnh Hkk’kk ds iz”u&i= esa U;wure 35 izfr”kr vad izkIr djuk vfuok;Z gksxkA  
• Note : It is essential to obtain a minimum of 35% marks in Hindi Language paper. 
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Second Compulsory Paper (General English) 
Time allowed : 03 Hours                                                        M.M. : 100 

1- Write an essay in approximately 600 words on any one of the following topics –  
                                                                                                                  (15 Marks) 
(A) Science, Technology and Environment   

(B) Literature and Culture   

(C) Economic Development and Planning  

(D) Social and Political Spheres of Uttarakhand  

(E) National and International Issues 

(F) Natural Calamities   

Note :- Candidates are expected to have general awareness about the above subjects with special 

reference to Uttarakhand. 

2- Précis Writing (One third of the text)       - (05 Marks)  

3- Letter writing           - (08+ 08 Marks) 

(A)      Official letters 

(B)     Semi Government letters   

(C)      Office orders  

(D)     Notice  

(E)      Circular/Official Memorandum 

4- Vocabulary          – (02+02+02 Marks) 

(A)    Synonyms  

(B)   Antonyms  

(C)    One-word Substitute  

5- Usages          – (08 Marks) 

Idioms and Phrases  

6- Application of Grammar       - (07+07+07 Marks)  

(A)    Parts of  Speech 

(B)    Transformation and Synthesis  

(C)    Punctuation  

       7- Use of Correct Prepositions       - (04 Marks) 

       8- Use of Verbs- Main, Auxillary and Modals     - (04 Marks)  

       9- Summary Writing        - (05 Marks) 

       10- Translation- English into Hindi      - (08 Marks) 

       11- Translation - Hindi into English      - (08 Marks) 
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lgk;d ou laj{kd eq[; ijh{kk ikB~;Øelgk;d ou laj{kd eq[; ijh{kk ikB~;Øelgk;d ou laj{kd eq[; ijh{kk ikB~;Øelgk;d ou laj{kd eq[; ijh{kk ikB~;Øe    
            r`rh;r`rh;r`rh;r`rh;    vfuok;Zvfuok;Zvfuok;Zvfuok;Z    iz”uiz”uiz”uiz”u&&&&i= i= i= i=     

¼¼¼¼lkekU; KkulkekU; KkulkekU; KkulkekU; Kku½½½½    
le;kof/k & 03 ?k.Vs       le;kof/k & 03 ?k.Vs       le;kof/k & 03 ?k.Vs       le;kof/k & 03 ?k.Vs                                                                                                                               iw.kkZad & 100iw.kkZad & 100iw.kkZad & 100iw.kkZad & 100    

fVIi.kh&fVIi.kh&fVIi.kh&fVIi.kh& bl iz”u i= esa 10 iz”u gksaxsA izR;sd iz'u esa nks [k.M ¼v½ rFkk ¼c½ gksaxsA 
izR;sd  iz”u 10 ¼05+05½ vad dk gksxkA lHkh iz”u vfuok;Z gSaA    

1. jk"Vªh; ,oa vUrjkZ"Vªh; egRo dh le&lkef;d ?kVuk;sa] euksjatu ,oa [ksydwn bR;kfnA 
2. Hkkjr dk bfrgkl] Hkkjrh; jk"Vªh; Lora=rk vkanksyu ,oa ledkyhu Hkkjrh; bfrgklA 

3. Hkkjr ,oa fo'o dk HkwxksyA 

4. HkkSfrd fodkl] izkdf̀rd vkink;sa ,oa vkink izca/ku bR;kfnA 

5. Hkkjrh; jktuhfr ,oa 'kklu &&&&    iz'kklu] Hkkjrh; lafo/kku] jktuhfrd iz.kkyh] iapk;rh jkt] 
yksd uhfr] yksd dY;k.k ,oa vf/kdkjksa ls lacaf/kr eqn~ns bR;kfnA 

6. vkfFkZd vkSj lkekftd fodkl] df̀"k] lrr~ fodkl] xjhch] lekos'ku] tulkaf[;dh] lkekftd 
{ks= dh igy bR;kfnA  

7.  lkekU; foKku % nSfud thou esa foKku dh mi;ksfxrk] foKku ,oa izkS|ksfxdh] tSo izkS|ksfxdh 
dk fodkl] LokLF; laca/kh eqn~ns ,oa LokLF; izca/ku] ÅtkZ {ks= dk fodkl& vko';drk,a ,oa 
laHkkouk,a] ty lalk/ku& miyC/krk ,oa mi;ksfxrk] bu {ks=ksa dk izca/ku] i;kZojf.kd 
ikfjfLFkfrdh ds lkekU; eqn~ns] tSo fofo/krk] tyok;q ifjorZu bR;kfnA 

8. mÙkjk[k.M jkT; dh f'k{kk] laLd`fr] [ksydwn] euksjatu ,oa jgu&lgu] lkekftd izFkkvksa ds 
laca/k esa fof'k"V tkudkjh] lekt lq/kkj vkanksyu] jktuSfrd i"̀BHkwfe ,oa iz'kklfud O;oLFkk] 
ljdkjh ,oa xSj&ljdkjh dY;k.kdkjh ,oa fodklijd ;kstuk;sa] izkphu] e/;] vk/kqfud ,oa 
ledkyhu bfrgkl] mÙkjk[k.M jkT;fuekZ.k vkanksyu RkFkk egRoiw.kZ lelkef;d ?kVuk;saA  

9. mRrjk[k.M jkT; esa d`f’k] m|ksx] O;kikj] vkfFkZd o izkd`frd laLkk/ku] i;kZoj.k] Hkwxksy ds ,oa 
lelkef;d xfrfof/k;ksa ds lEcU/k esa fof”k’V tkudkjhA 

10. lkekU; vfHk:fp    &    okLrfod la[;k;sa] mudk oxhZdj.k o lkekU; xq.k] la[;kvksa ds y?kqre 
lekioR;Z ¼LCM½ o egRre lekioRkZd ¼HCF½ o muesa laca/k; nks ;k nks ls vf/kd la[;kvksa ds 
fy, vuqikr o lekuqikr; fdlh la[;k dks C;kt nj izfr'kr esa rFkk C;kt nj izfr'kr dks 
la[;k esa cnyuk] izfr'kr dks n'keyo esa rFkk n'keyo dks izfr'kr esa cnyuk; ykHk@gkfu 
izfr'kr] ykxr ewY; o foØ; ewY; esa laca/k] ewy/ku ¼P½] C;kt nj ¼R½ o le; ¼T½ ls 
lacaf/kr lk/kkj.k C;kt] pØo`f) C;kt tcfd C;kt dks okf"kZd] v)Zokf"kZd] =Sekfld :i ls 
tksM+k tkrk gS; dk;Z o le; rFkk jsyxkfM;ksa ,oa ukSdkvksa dk vkokxeu; ljy js[kh; ;qxir~ 
lehdj.k; leqPp; fl)kar; f=Hkqt] vk;r] oxZ] lekukUrj prqHkqZt] le prqHkqZt] leyEc 
prqHkqZt o oÙ̀k ds xq.k; xksyk] csyu] 'kadq o ?ku ds vk;ru o i"̀B {ks=Qy; izkjfEHkd dkrhZ; 
i)frA  

vuqØe o Js.kh; vkadM+ksa dh lkFkZdrk] i;kZIrrk] laxzg] oxhZdj.k] fu:i.k ,oa foospuk; 
lHkh ek/;] ekf/;dk] cgqyd; izkf;drk ij ljy iz'uA   
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Third Compulsory  Paper  

(General Knowledge) 
Time Allowed: 03 Hours                                                   MM : 100 

Note- The paper consists of 10 questions. Each question will have two parts (a) & (b). 
Each question carries 10 (05+05) marks. All questions are compulsory.  

1. Current Events of National and International Importance, Entertainment and Sports etc. 
2. Indian History , Indian National Freedom Movement and Contemporary History of India. 
3. Geography of India and The World. 
4. Physical development, Natural Calamities and Disaster Management etc. 

5. Indian Polity and Governance - Administration, Indian Constitution, Political System, 
Panchayati Raj, Public Policy, Public welfare and Rights related Issues etc. 
6. Economic and Social Development, Agriculture, Sustainable Development, Poverty, 
Inclusion, Demographics, Social Sector Initiatives, etc. 
7. General Science :  Utility of Science in daily life, Science and Technology, Development 
of Biotechnology , Health Related Issues and Health Management, Development of Energy 
Sector- Requirements and Possibilities, Water Resources- Availability and Utility, 
Management in these sectors, General Issues on Envoirnmental Ecology, Bio-Diversity 
and Climate change etc. 
8. Education, Culture, Sports, Entertainment and Life style, Specific Information regarding Social 
practices, Social reform movement, Political background and Administrative setup, Governmental 
and Non-Governmental welfare and developmental schemes, Ancient, Medieval, Modern and 
Contemporary History, Uttarakhand Rajya Nirman Andolan, Important contemporary events of 
Uttarakhand State. 

9. Specific Information regarding Agriculture, Industry, Business, Economic and Natural 
Resources, Environment, Geography and contemporary Activities in Uttarakhand State.
  
10. General Aptitude : Real Numbers, their classification & simple properties, Least 
Common Multiple (LCM) & Highest Common Factor (HCF) of Integers & their relation, 
Ratio and proportion for two or more numbers; conversion of a number into rate of interest 
& vice versa, conversion of percentage into decimals & vice versa; profit/loss percentage, 
relation between cost price and selling price, simple interest regarding principal (P), rate of 
interest (R) & time (T); compound interest when compounding is done yearly, half-yearly, 
quarterly; work & time and movement of trains and boats; simple linear simultaneous 
equations; set theory; properties of triangle, rectangle, square, parallogram, rhombus, 
trapezium & circle; volume and surface area of sphere, cylinder, cone & cube; elementary 
cartesian system. 
Sequence & series; significance, sufficiency, collection, clasification, presentation and 
interpretation of data; all means, median & mode; simple problems on probability. 
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oSdfYid fo"k;oSdfYid fo"k;oSdfYid fo"k;oSdfYid fo"k;    
    

 

4444---- fuEufyf[kr es a ls dksb Z 2 ¼nk s½ fo"k; ftles a izR;sd fo"k; ds 200 vad gS a %  
 1- Ñf"k 
 2- ouLifr foKku 
 3- jlk;u 'kkL= 
 4- dEI;wVj ,Iyhds'ku@dEI;wVj foKku 
 5- bUthfu;fjax ¼vfHk;k af=dh½ & Ñf"k@jlk;u@flfoy@dEI;wVj@ 
      bySfDVªdy@bySDVªk WfuDl@eSdsfudy 

6- i;kZoj.kh; foKku 
7- okfudh 
8- Hk w&foKku 
9- m|ku foKku 
10- xf.kr  
11- Hkk Sfrdh 
12- lkaf[;dh 
13- i'kq fpfdRlk foKku 
14- izk.kh foKku 
 

izR;sd oSdfYid fo"k; tks 200 vad dk gS] dk ,d iz'u i= gksxk ftldh vof/k  

3-00 ? akVk gk sxhA izR;sd iz'u i= es a nks Hkkx gk a sxs ftlds izR;sd Hkkx es a pkj iz'u gk s ax sA 

vH;Fkh Z dks dqy ikWp iz'uk s a ds mRrj nsus gk s ax sA iz'u i= ds izR;sd Hkkx ls U;wure nks 

iz'uk s a dk mRrj nsuk vfuok;Z gksxkA izR;sd fo"k; dk Lrj ,oa ikB~;dze lkekU;r% 

fo'ofo|ky; dh fMxzh ijh{kk ds leku gk sxkA vH;Fkh Z dks mijk sDr oSdfYid fo"k;k s a es a ls 

fdUgh a nk s dk p;u djuk gS fdUrq fuEufyf[kr fo"k;ks a ds ,d lkFk p;u dh vuqefr ugha 

gk sxh& 

¼d½ d`f"k] d`f"k vfHk;k af=dh]i'k q fpfdRlk foKku  

¼[k½ jlk;u foKku ,oa jlk;u vfHk;k af=dh 

¼x½ dEI;wVj vuqi z;k sx] dEI;wVj foKku ,oa dEI;wVj vfHk;k af=dh  

¼?k½ fo|qr vfHk;kaf=dh ,oa bySDVªkfud vfHk;k af=dh  

¼M+½ xf.kr ,oa lkaf[;dh 
 

¼ch0½ lk{kkRdkj & 75 vad¼ch0½ lk{kkRdkj & 75 vad¼ch0½ lk{kkRdkj & 75 vad¼ch0½ lk{kkRdkj & 75 vad    
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1111---- d`f"kd`f"kd`f"kd`f"k    
    

[k.M & v[k.M & v[k.M & v[k.M & v    

ikfjfLFkfrdh foKku vkSj ekuo ds fy, mldh izklafxdrk] izkdf̀rd lalk/ku mldk izca/ku rFkk laj{k.kA Qlyksa ds 
mRiknu rFkk forj.k esa Ik;kZoj.kh; dkjdA Qlyksa dh o`f) ij tyok;q rRoksa dk izHkko rFkk “kL;Øe ij cnyrs 
okrkoj.k dk izHkkoA Ik;kZoj.kh; iznw’k.k rFkk mlls lacaf/kr ekuo] i”kq rFkk Qly dks [krjsA 
Ikzns”k ds fofHkUu d`f’k tyok;q {ks=ksa esa “kL;dze iz.kkyh vf/kd mit rFkk vYidkyhu fdLeksa dk “kL;dze iz.kkyh 
ij izHkkoA cgq”kL;u] cgqeaftyh fjysa rFkk varjk”kL; dh vo/kkj.kk ,oa fVdkÅ [kk| mRiknu ds laca/k esa mudk 
egRoA izns”k ds fofHkUu {ks=ksa esa [kjhQ rFkk jch ekSleksa esa mRikfnr eq[; vukt] nygu] frygu] js”kk] “kdZjk rFkk 
uxnh Qlyksa dh mRiknu fof/k;ksas dk iSdstA 
lkekftd okfudh rFkk d`f’k okfudh ds lanHkZ esa fofHkUu izdkj ds okfudh ikS/kksa dh izeq[k fo”ks’krk,a] foLrkj rFkk 
izlkjA [kjirokj] mudh fo”ks’krk;sa izlkj rFkk fofHkUu Qlyksa ds lkFk lalxZ] ,oa of)( [kjirokj dk lao/kZu laca/kh 
tSfod rFkk jklk;fud fu;U=.kA e`nk fuekZ.k dh fof/k;ka rFkk dkjd] vk/kqfud ladYiukvksa lfgr Hkkjrh; ènkvksa 
dk oxhZdj.k A e`nkvksa ds [kfut yo.k rFkk dkcZfud ?kVd rFkk ènk mRikndrk cuk, j[kus esa mudh HkwfedkA 
leL;kRed e`nk,a] Hkkjr esa mudk foLrkj ,oa lq/kkjA ènk rFkk ikS/kksa esa vko”;d ikni rRoksa o vU; ykHkdj rRokssa 
dh cgkyh rFkk muds forj.k izdk;Z ,oa e`nkpØ.k dks izHkkfor djus okys dkjdA lgthoh ,oa xSj lgthoh u=tu 
fQDls”kuA ènk moZjrk ds fl)kUr rFkk mfpr moZjd iz;ksx gsrq mudk ewY;kaduA ty foHkktd ds vk/kkj ij e`nk 
laj{k.k fu;kstu( igkM+h] fupyh igkM+h rFkk ?kkfV;ksa esa vijnu o viokg dk izcU/k( mudks izHkkfor djus okyh 
fØ;k,a rFkk dkjdA vflafpr d̀f’k rFkk mlls lacaf/kr leL;k,aA o’kkZ ij vk/kkfjr df̀’k mRiknu esa fLFkjrk ykus dh 
rduhdA 
Qly mRiknu ds laca/k esa ty mi;ksx dq”kyrk] flapkbZ Øe ds ekunaM flapkbZ ty dh viokg {kfr dks de djus 
dh fof/k;kaA tyØkUr Hkwfe ls ty fudklA d̀f’k {ks= izcU/ku] foLrkj egRo o fo”ks’krk,a rFkk df̀’k fu;kstu vkSSj 
ctV cukukA fofHkUu izdkj dh df̀’k iz.kfy;ksa dh vkfFkZdhA d̀f’k txr ,oa mRiknu dk foi.ku rFkk ewY; fu/kkZj.k] 
dherksa esa mrkj p<ko rFkk ykxr] lgdkfjrk dk d`f’k vFkZO;oLFkk esa egRoA fofHkUu izdkj dh d̀f’k iz.kkfy;ka rFkk 
mudh fdLeksa rFkk mudks izHkkfor djus okys dkjdA d`f’k foLrkj egRo rFkk Hkwfedk] d̀f’k foLrkj izksxzkeksa dk 
ewY;kadu] folj.k] lapkj o ubZ rduhdksa dk vuqlj.k yksxks dh Hkkxhnkjh ,oa mudk mRizsj.kA d`f’k ;a=hdj.k rFkk 
d̀f’k mRiknu o xzkeh.k jkstxkj esa mudh HkwfedkA izlkj dk;ZdrkZvksa o fdlkuksa ds fy, izf”k{k.k dk;ZdzeA izlkj 
fof/k;ka rFkk dk;ZØe izf”k{k.k ,oa Hkze.k] ,u-,-Vh-ih- o vkbZ-oh-,y-ih-A 

    [k.M [k.M [k.M [k.M & c& c& c& c    
vkuqokaf”kdrk vkSj fofHkUurk] esaMy dk vuqokaf”kdrk fu;e] Øksekslkse vkuqokaf”kdrk fl}kUr] dksf”kdknzO;h oa”kkxfrA 
fyax lgyXu] fyax izHkkfor rFkk fyax lhfer xq.kA Lor% LQwrZ vkSj izsfjr mRifjorZuA mRifjorZu esa jlk;uksa dk 
egRoA Qlyksa dh mRifRr rFkk vuqdqyuA [ksrksa esa mxkbZ tkus okyh izeq[k ikni tkfr;ksa ls lacfU/kr tkfr;ksa dh 
vkdkfjdh rFkk fofHkUurk ds Lo:IkA Qly lq/kkj ds dkjd vkSj buesa fHkUurk dk mi;ksxA izeq[k Qlyksa ds lq/kkj 
esa ikni&iztuu fl}kUrksa dk mi;ksxA Loijkx.k vkSj ijijkx.k okyh Qlyksa dh iztuu fof/k;kWaA “kq:vkr] p;u 
rFkk ladjhdj.k@iqatkrh; vuqoZjrk rFkk Lo&vlaxrrk] iqu% Lokiup;u rFkk ladj vkst rFkk LFkh; vl;kstdrk 
tuu esa mRifjorZu rFkk cgqxqf.krrk dk mi;ksxA cht izkS|ksfxdh rFkk mldk egRo] chtksa dk mRiknu] lalk/ku 
rFkk ijh{k.k jk’Vªh; o jkT; dh cht fuxeksa dh cht mRiknu esa HkwfedkA mUur fdLeksa ds chtksa dk lalk/ku o 
foi.kuA 'kjhj fdzz;k foKku dk d̀f"k foKku esa egÙoA izksVksIykTe ds jklk;fud xBu o HkkSfrd xq.k/keZ] izkojks/k] 
i`’Bruko] folj.k o ijklj.k] ty dk vo”kks’k.k rFkk LFkkukUrj.k] ok’iksRltZu vkSj ty dh ferO;f;rk esa egRoA 
izfd.o ¼bUtkbZe½ vkSj ikni jatdA izdk”k&la”ys’k.k dh vk/qkfud ladYiuk,a rFkk bu fdz;kvksa dks izHkkfor djus 
okys dkjd] ok;oh; o vok;oh; “oluA òf) o fodkl] izdk”k vkofrZrk ,oa uohdj.kA ikni of̀) fu;kedksa dh 
dk;Zfof/k rFkk d`f’k mRiknu esa egRoA izeq[k Qy o lfCt;ksa ds fy, visf{kr tyok;q rFkk budh d̀f"k gsrq fof/k;ksa 
,oa oSKkfud vk/kkj dk iSdstA Qy o lCth ds rksM+us ds igys o ckn dh ns[kHkkyA lCth o Qyksa ds ifjj{k.k dh 
eq[; fof/k;kaA izlaLdj.k rduhds rFkk midj.kA ltkoVh ikS/kksa dks yxkus lfgr Hkwǹ”; ,oa iq’idf̀’kA ykWu ,oa 
m|kuks dh fMtkbu ,oa vfHkfoU;kl izns”k ds Qyksa] lfCt;ksa o ikS/kksa dh chekfj;ka vkSj dhV] buds fu;a=.k djus dh 
fof/k;ka] ,dhd̀r dhV o jksx izcU/ku ds fl}kUr] dhVuk”kh nokvksa dh lajpuk] Qly lqj{kk ds ;U= rFkk mudh 
ns[k&js[kA 
vukt vkSj nygu ds HkaMkj esa yxus okys dhV] HkaMkj xksnkeksa dh LoPNrk rFkk muds laca/k esa lko/kkuh vkSj 
vuqj{k.kA 
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2 o2 o2 o2 ouLifr foKku uLifr foKku uLifr foKku uLifr foKku     
[k.M & v[k.M & v[k.M & v[k.M & v    

    Lwk{e tho foKku]Lwk{e tho foKku]Lwk{e tho foKku]Lwk{e tho foKku]    ikniikniikniikni    jksx foKku ]ikni fofo/krk rFkk vkd̀fr tuu jksx foKku ]ikni fofo/krk rFkk vkd̀fr tuu jksx foKku ]ikni fofo/krk rFkk vkd̀fr tuu jksx foKku ]ikni fofo/krk rFkk vkd̀fr tuu     
1111----Lkw{ethoLkw{ethoLkw{ethoLkw{etho    foKkufoKkufoKkufoKku    %%%% lw{etho fofo/krk] ok;q ty rFkk e`nk ds lw{etho foKku dk izkjafHkd Kku] lw{etho ladze.k 
rFkk izfrjks/k {kerk dk lkekU; fooj.k] df̀’k m|ksx vkS’kf/k rFkk i;kZoj.k ds fo”ks’k lanHkZ esa lw{etho foKku dk 
vuqiz;ksxA  
2 ikni jksx foKkuikni jksx foKkuikni jksx foKkuikni jksx foKku%%%%  ØqflQsjh ds :V]]]] ikV ]]]]rEckdw ds ekstSd] iihrs dh ifRr;ksa ds dyZ] flVªl dSadj  /kku ds 
iw.kZ vaxekjh]]]] xsgwa ds dhV]]]]  tkS ds d.M]]]] vkyw dh fiNSrh vaxekjh]]]] xUus ds yky foxyu]]]] vjgj ds eqj>kus ds 
fo”ks’k lanHkZ esa fo’kk.kqvksa] thok.kqvksa] dod rFkk xksyd`fe }kjk mRiUu izeq[k ikni jksxA  
3 3 3 3 ikni fofo/krkikni fofo/krkikni fofo/krkikni fofo/krk % thok'e lfgr fo’kk.kq] thok.kq] “kSoky] dod]]]] czk;ksQkbVk VsfjMksQkbVk rFkk vukor̀chth dk 
oxhZdj.k lajpuk]]]] iztuu]]]]  thou pdz]]]] rFkk vkfFkZd egRo] tM+ ruk Qwy rFkk iRrh] cht dh vkdkfjdh]]]] f}rh;d 
o`f)( Hzkw.kfoKku y?kqchtk.kq/kkuh]]]] y?qkchtk.kqtuu]]]] uj;qXedksfn~fHkn]]]] xq:chtk.kq tuu rFkk eknk;qXedksn~fHkn]]]] fu’kspu 
Hzkw.k rFkk Hzkw.kiks’k ds fodkl ds oxhZdj.k ds fl)kUr]]]] vkòrchth ds oxhZdj.k dh vk/kqfud i)fr;kW]]]] okuLifrd 
ukedj.k ds fu;e]]]] tho]]]] oxhZdj.k foKku]]]] jSuudqyslh]]]] eSxzksfy;slh]]]]    czSfldslh]]]]ekyoslh]]]] Qscslh]]]] jkstslh]]]]    
,fi;slhdqdjfcVslh]]]]lksyuslh]]]],Loyhfi;sMslh]]]]ochZuslh]]]]ySfeuslh]]]] ,LVjslh]]]] ,ikslkbuslh]]]] ;wQkacks;slh]]]] vejsUFkslh]]]] 
fyfy;slh]]]] E;wtslh]]]] ,jhdslh]]]] iks,,lh]]]] rFkk vkWfdMslh dqyks ds Hksndkjh y{k.kA  
4444    vkdf̀r tuu% vkdf̀r tuu% vkdf̀r tuu% vkdf̀r tuu%     lglEcU/k /kzqfork] lefefr iw.kZ”kfDrrk]]]] Årdks ,oe] vaxks dk foHksnu rFkk iqu:Riknu]]]] 
vkdf̀rtud dkjd]]]] dksf”kdk]]]] Ård]]]] vax rFkk thonzO;d lao}Zu dh fof/k;ka vkSj vuqiz;ksxA lksekDyksuy fofHkUurk]]]] 
dkf;d ladj rFkk dksf”kdk nzO; ladjA  

[k.M & c[k.M & c[k.M & c[k.M & c    
1111 dksf’kdk tho foKku% dksf’kdk tho foKku% dksf’kdk tho foKku% dksf’kdk tho foKku% dksf”kdk thou dh lajpuk ,oe~ dk;Z dh bdkbZ ds :i esa( vlhe dsanzdzh; rFkk llhe 
dsUnzdh; dksf”kdkvksa dh vfrlw{e lajpuk] IykTek f>Yyh ,.MksIykfTed jsfVdqye]]]] gfjr yod]]]] ekbVksdksf.Mª;k 
jkbckslkse]]]] xkYthdk; rFkk dsUnzd dh lajpuk ,ao dk;Z( dksf”kdk pdz dk foLr̀r v/;;u]]]] lw=h ,oe~ v/kZlw=h 
foHkktu] xq.klw=ksa esa la[;kRed ,oe~ jpukRed ifjorZu rFkk muds dksf”kdk oSKkfud rFkk vkuqokaf”kd izHkko A 
2222 vkuqoafvkuqoafvkuqoafvkuqoaf’k’k’k’kdh %dh %dh %dh % es.Msy ds oa”kkxfr ds fu;e]]]]    thuksa dh vU;ksU; fdz;k] lgyXurk rFkk thu fofue;]]]] dodks]]]] 
thok.kqvksa vkSj fo’kk.kqvksa esa vkuqoaf”kd iqu;ksZtu]]]] thu izfrfp=.k]]]] fyax lgyXurk] fyax fu/kkZj.k IykfLVMksa dh 
dksf”kdk nzO;h; vkuqokaf”kdh( vkuqokaf'kdh rFkk thu dh ladYiuk dk fodkl vkuqoaf”kd dksM( vk.kfod vkuqoaf”kdh 
&Mh-,u-, vkuqoaf”kd inkFkZ ds :i esa]]]] Mh-,u-, dh lajpuk rFkk izfrdf̀r]]]] izksVhu la”ys’k.k esa U;wDyh; vEyksa dh 
Hkwfedk ¼VªkUlfdzI”ku rFkk VªkUlys”ku½ vkSj thu vfHkO;fDr dk fofu;eu]]]] mRifjorZu vkSj fodkl]]]] Mh-,u-,- fod̀r 
,oe~ lq/kkj thu izo/kZu]]]] thu iqufoZU;kl vkSj vkWUdksthu A vkuqoaf”kd vfHk;akf=dh jsfLVªD”ku ,UtkbZe]]]] Dyksfuax 
thu okgd ¼PBR- 322, PTl ysEcMk&Qkt½]]]] iqulZ;ksftr Mh-,u-,- thu LFkkukUrj.k thuksfed ykbczsjh] vkuqoaf”kd 
vfHk;kaf=dh dk ekuo dY;k.k esa vuqiz;ksx A  
3 3 3 3  dkf;dh dkf;dh dkf;dh dkf;dh vkSj tSo jlk;u%vkSj tSo jlk;u%vkSj tSo jlk;u%vkSj tSo jlk;u% ikniksa dk ty laca/k& vo”kks’k.k]ty laogu vkSj ok’iksRltZu] [kfut iks’k.k vkSj 
vk;u vfHkxeu]izdk”k la”kysf’kr inkFkksZ dk LFkkukUrj.k] vko”;d ekbdzks rFkk eSdzks rRo vkSj muds dk;Z A 
dkcksZgkbMªsVl dh jlk;fudh vkSj oxhZdj.k]izdk”k la”ys’k.k fdz;k fof/k ,oe~ egRo] ] ] ] izdk”k la”ys’k.k dks izHkkfor 
djus okys dkjd  lh3 rFkk lh4 dkcZu fQDls”ku pdz] izdk”k “olu( izfd.o rFkk lgizfd.o]izfd.o dh fof/k] xkS<+ 
miiph ¼,YdsykW;M] VhjkW;M] ihUl] fyfiM½ ikni ”olu rFkk fd.ou] ukbVªkstu ;kSfxdhdj.k rFkk ukbVªkstu 
miip;( izksVhu dh lajpuk vkSj la”ys’k.k( ikni òf)&xfr;ka rFkk th.kZrk] of̀) gkWjeksu] o`f) fofu;eu vkSj mudh 
jklk;fud izd̀fr] df̀’k ,oe~ ckxokuh esa mudh lajpuk] Hkwfedk vkSj egRo] iq’iu dh dkf;dh] ySfxd vfu’ksP;rk 
]cht dk vadqj.k vkSj izlqfIr A  
4  ikikikikfjfLFkfrdhfjfLFkfrdhfjfLFkfrdhfjfLFkfrdh    %%%%    ikfjfLFkfrdh dk foLrkjikfjfLFkfrdh dk foLrkjikfjfLFkfrdh dk foLrkjikfjfLFkfrdh dk foLrkj] ] ] ] ikfjfLFkfrdh dkjd] ikni leqnk; vkSj ikni vuqdze.k ]thoe.My dh 
ladYiuk( vtSfod vkSj tSfod ?kVd] ikfjfLFkfrdh ra= lajpuk vkSj dk;Z ]ikfjfLFkfrra= esa ÅtkZ dk izokg A 
ikfjfLFkfrdh ds vuqiz;qDr igyw  izkdf̀rd laink vkSj mldk laj{k.k ladVk i= vkSj fo”ks’k {ks=h; 
ouLifr;k&iznw’k.k vkSj mldk fu;a=.k A  
5  vkfFkZd ouLifr foKku5  vkfFkZd ouLifr foKku5  vkfFkZd ouLifr foKku5  vkfFkZd ouLifr foKku % d̀f’k ikniksa dk mn~Hkou]ikniksa dk Hkkstu rUrq fVEcj] vkS’k/k] jcj] is; inkFkZ] elkys] 
jsftu vkSj xksn ]jatd] ok’i”khy rsy] dhVuk”kh tSo moZjd] ltkoVh ikni ] ÅtkZiknijksi.k rFkk isVªks”kL; ds lzksr 
ds :i esa v/;;u A 



25 
 

3 3 3 3 jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=    
[k.M& v[k.M& v[k.M& v[k.M& v    

ijek.kq lajpuk%ijek.kq lajpuk%ijek.kq lajpuk%ijek.kq lajpuk% cksj dk izfr:i rFkk mldh lhek;as] n&czkXyh lehdj.k] gksbtsucxZ dk vfu”prk dk fl)kar] 
Dok.Ve ;kaf=dh; vkWijsVj rFkk LØkfMaxj rjax lehdj.k] rjax Qyu dk HkkSfrd egRo rFkk bldh fo”ks’krk;sa 
¼lkekU;hd̀r ykWfEcd½ vjh; forj.k rFkk s, p, d ,oa f d{kksa dh vkdf̀r;ka ,d foeh; ckDl esa d.k] bysDVªkfud 
ÅtkZvksa dk Dok.Vhdj.k ¼ gkbZMªkstu ijek.kq dk xq.kkRed mipkj ikmyh dk viotZu fl)kar] vf/kdre pdz.k dh 
cgqyrk dk gqaM dk fu;e vkQckÅ fl)karA ijek.kqvksa dk bysDVªkfud foU;kl] ijkykjsf”k;e rRoksa dks lfEefyr 
djrs gq,s vkorZ rkfydk dh nh?kZ iz.kkyhA rRoksa ds xq.kksa esa vkorZrk rFkk ijek.kqad ,oa vk;fud f=T;k;sa] vk;uu 
foHko] bysDVªku ca/kqrk rFkk ty;kstu ÅtkZA 
ukfHkdh; ukfHkdh; ukfHkdh; ukfHkdh; ,oa fofdj.k jlk;u,oa fofdj.k jlk;u,oa fofdj.k jlk;u,oa fofdj.k jlk;u    foKkufoKkufoKkufoKku%%%% ukfHkd dh lajpuk ¼dks”k ekWMy½] ukfHkdh; cy] ukfHkdh; LFkkf;Ro n/p 
vuqikr] ukfHkdh; ca/ku ÅtkZA jsfM;kslfØ;rk dh cy xfrdh] mldh igpku rFkk ekiu rRoksa dk d̀f=e rRokarj.k 
rFkk ukfHkdh; vfHkfdz;k;sa] ukfHkd fo[k.Mu rFkk laxyu] jsfM;ksa ,fDVo leLFkkfud rFkk mudh mi;ksfxrk] jsfM;ksa 
dkcZu dky fu/kkZj.k] fofdj.k jlk;u dh izkjfEHkd tkudkjh] ty rFkk tyh; foy;uksa dk jsfM;ks vi?kVu] 
fofdj.k jklk;fud mRikn dh bdkbZ ¼th&eku½ fQzd ek=fefrA 
jklk;fud vkca/kujklk;fud vkca/kujklk;fud vkca/kujklk;fud vkca/ku% la;kstdrk vkca/k fl)kar ¼gkbVyj yanu rFkk ikmfyax&LysVj ds fl)kar ½] ladj.k oh0 ,l0 
bZ0 ih0 vkj0 fl)kar rFkk lk/kkj.k vdkcZfud v.kqvksa dh vkd̀fr;kaA vkf.od d{kd fl)kar] vkca/ku] vukca/ku rFkk 
izfrvkca/ku vkf.od d{kd] lekax rFkk fo’kekax f}ijek.kqd v.kqvksa dh vkf.od d{kd ÅtkZ Lrj vkjs[k] vkca/k dze] 
vkca/k nS/;Z] ,oa vkca/k lkeF;Z] flXek rFkk ikbZ vkca/k] gkbZMªkstu vkca/k lgla;ksth vkca/k dh fo”ks’krk,aA s rFkk p 
[k.M ds rRoksa dk jlk;u[k.M ds rRoksa dk jlk;u[k.M ds rRoksa dk jlk;u[k.M ds rRoksa dk jlk;u    foKkufoKkufoKkufoKku%%%% s rFkk p [k.M ds rRoksa dk lkekU; xq.k/keZ rRoksa dh  jklk;fud vfHkfdz;k rFkk 
lewg izòfRr;ka] muds lasdjksa] gSybMks rFkk vkDlkbMksa dk jklk;fud O;ogkjA 
ladze.k rRoksa dk jlk;uladze.k rRoksa dk jlk;uladze.k rRoksa dk jlk;uladze.k rRoksa dk jlk;u    foKkufoKkufoKkufoKku    %%%% lkekU; fo”ks’krk;sa] ifjorhZ vkDlhdj.k voLFkk;sa] la”fy’Vksa dk fuekZ.k] mudk jax 
rFkk pqEcdh; ,oa mRizsfjdh; xq.k/keZA vk;fud f=T;kvksa] vkDlhdj.k voLFkkvksa rFkk pqEcdh; xq.kksa dh n`f’V ls 
4d vksj 5d ladze.k rRoksa ,oa muds vuq:i 3d rRoksa dk rqyukRed v/;;uA 
 ySFksukbMksa rFkk ,fDVykbMksa dk jlk;u foKkuySFksukbMksa rFkk ,fDVykbMksa dk jlk;u foKkuySFksukbMksa rFkk ,fDVykbMksa dk jlk;u foKkuySFksukbMksa rFkk ,fDVykbMksa dk jlk;u foKku    %%%% ySFksukbM] ladqpu] vkDlhdj.k voLFkk;sa] ySFksukbMksa rFkk 
,fDVykbMksa ds i`FkDdj.k dk fl)kar] muds ;kSfxdks dk pqEcdh; rFkk LisDVªeh xq.k/keZA  
mi lgla;kstu jlk;umi lgla;kstu jlk;umi lgla;kstu jlk;umi lgla;kstu jlk;u    foKkufoKkufoKkufoKku    %%%% mi lgla;kstu ;kSfxdksa dk ouZj fl)kar] ukei)fr dh vkbZ ;w0 ih0 ,0 lh0 
(IUPAC) iz.kkyh] izHkkoh ijek.kq dzekad] milgla;kstu ;kSfxdks esa leko;ork@la;kstdrk ca/k fl)kar rFkk 
mldh lhek;sa] fdzLVy {ks= fl)kar v’VQydh;] prq’Qydh; rFkk oxZ ryh; laf”ky’Vksa esa d d{kdksa dk fdzLVy 
{ks= foikVuA dq rFkk blds eku dks izHkkfor djus okys dkjd d1 ls d9 rd ds fy;s fdzLVy {ks= LFkkf;Ro 
ÅtkZvksa dh x.kuk] nqcZy rFkk izcy {ks= ds v’VQ~ydh; laf”ky’Vksa] LisDVªks jklk;fud J`[kykA 3d ladze.k /kkrq 
laf”ky’Vksa ds bysDVªkfud LisDVªe] bysDVªkfud laØe.k ds izdkj]  d1 ls d10 fudk;ksa ds fy;s LisDVªksLdksfid vk| 
voLFkk;saA tSo vtSo vtSo vtSo vddddkkkkcZfud jlk;u%cZfud jlk;u%cZfud jlk;u%cZfud jlk;u% tSfod izdeksa esa vfuok;Z rFkk lw{e ekf=d rRo fgekXyksfcu rFkk ek;ksXyksfcu ds 
fo”ks’k lanZHk esa] /kkfRod ikfQZfjuA ca2+ ds  fo”ks’k lanHkZ esa {kkjh; rFkk ènk{kkjh; /kkrq vk;uksa dk tSfod egRoA  
fuEukfdar vdkcZfud ;kSfxdksa dk cukuk] muds xq.k /keZ rFkk mi;ksx %fuEukfdar vdkcZfud ;kSfxdksa dk cukuk] muds xq.k /keZ rFkk mi;ksx %fuEukfdar vdkcZfud ;kSfxdksa dk cukuk] muds xq.k /keZ rFkk mi;ksx %fuEukfdar vdkcZfud ;kSfxdksa dk cukuk] muds xq.k /keZ rFkk mi;ksx % Hkkjh ty] cksfjd ,flM] Mkbcksjsu] 
gkbZMªkftu] ,ehu] iksVSf”k;e MkbdzksesV] iksVSf”k;e ijeSxusV] Ce (IV) lYQsV rFkk fVVsfu;e (III) lYQsVA 
cgqyd %cgqyd %cgqyd %cgqyd % la[;k ek/; rFkk Hkkj v.kqHkkjA volknu] izdk”k fodh.kZu] “;kurk rFkk ijklj.k nkc] fof/k;ka cgqydksa ds 
v.kqHkkj dk Kkr djukA 

[k.M & c[k.M & c[k.M & c[k.M & c    
lkekU; dkcZfud jlk;u lkekU; dkcZfud jlk;u lkekU; dkcZfud jlk;u lkekU; dkcZfud jlk;u foKku foKku foKku foKku %%%% bysDVªkfud foLFkkiu&izsjf.kd bYkSDVªksejh rFkk eslksejh izHkkoA la;qXeu ,oa vfr 
la;qXeu vuqukn rFkk dkcZfud ;kSfxdks ds fy;s bldk vuqiz;ksx] bysDVªku Lusgh] ukfHkd Lusgh] dkcksZdsVk;u rFkk 
dkcZfu;Ul eqDr ewydA dkcZfud vEy rFkk {kkjA dkcZfud vEyksa rFkk {kkjksa dh “kfDr ij lajpuk dk izHkkoA 
gkbZMªkstu ca/k rFkk dkcZfud ;kSfxdks ds xq.kksa ij bldk izHkkoA 
 dkcZfud vfHkfdz;kvksa dh fdz;kfof/k dh dkcZfud vfHkfdz;kvksa dh fdz;kfof/k dh dkcZfud vfHkfdz;kvksa dh fdz;kfof/k dh dkcZfud vfHkfdz;kvksa dh fdz;kfof/k dh vovovovo/kkj.kk/kkj.kk/kkj.kk/kkj.kk    %%%% ;ksxkRed izfrLFkkiu] foyksiu] vfHkfdz;kvksa rFkk vk.kfod 
iquZfoU;kl dh fdz;k fof/kA bysDVªku Lusgh rFkk ukfHkd Lusgh ,jkseSfVd izfrLFkkiu dh fdz;k fof/kA fuEufyf[kr 
vfHkfdz;kvksa dh fdz;kfof/k ( ,sYMksu la?kuu] Dystu la?kuu] csdeSu iqufoZU;kl] ifdZu vfHkfdz;k] jkbej Vheu 
vfHkfdz;k] dSfutkjksa vfHkfdz;k] QzhMsy&dzk¶V~l vfHkfdz;k] fjQkesZfVLdh dh vfHkfdz;k rFkk okxuj ehjokbu 
iquZfoU;klA  
,fyQSfVd ;kSfxd %,fyQSfVd ;kSfxd %,fyQSfVd ;kSfxd %,fyQSfVd ;kSfxd % fuEufyf[kr oxZ ds lk/kkj.k dkcZfud ;kSfxdksa ds jlk;u ftlesa fo”ks’kdj mu vfHkfdz;kvksa dh 
fdz;kfof/k ds lanHkZ esa mYys[k gks tks bu ;skfxdksa ds lkFk gks jgh gks( ,Ydsu] ,Ydhu],Ydkbu] ,fYdy gSykbM] 
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,Ydksgy] bZFkj] Fkk;ksy] ,fYMgkbM] dhVksu vYQk] chVk vlar`Ir dkcksZfuy ;ksfxd] ,flM rFkk muds O;qRiu] ,ehu] 
,ehuks,flM] gkbMªkDlh ,flM] vlar`Ir ,flM rFkk f}{kkfjd ,flMA eSykfud ,LVj] ,flVks,flfVd ,LVj] xzhukMZ 
vfHkdeZd] dkchZu Mkb,tksehFksu rFkk QkLQksjsu dh la”ys’k.k mi;ksfxrk,aA 
 dkcksZgdkcksZgdkcksZgdkcksZgbMªsV %bMªsV %bMªsV %bMªsV % oxhZdj.k] lk/kkj.k] ekukslSdsjkbM ds foU;kl rFkk mudh lkekU; vfHkfdz;k;sa@ vkslktsu dk cuuk] 
ifjorhZ /kqzo.k ?kw.kZu] ikbjkuksl rFkk ¶;w;jkuksl dh lajpuk;saA ,YMksl rFkk dhVksl esa Ja[kyk nh?khZdj.k rFkk Ja[kyk 
y?kqdaj.kA Xywdkst rFkk QzDVksl dk varjifjorZuA f=foe jlk;u rFkk la:i.k %f=foe jlk;u rFkk la:i.k %f=foe jlk;u rFkk la:i.k %f=foe jlk;u rFkk la:i.k % lefefr ds rRo] lk/kkj.k 
dkcZfud ;kSfxdksa esa izdk”kh; rFkk T;kferh;lek;orkA laiw.kZ foU;kl ¼ R rFkk S ½ T;kehrh; leko;;ksa ds 
foU;kl E rFkk Z  ladsru ,dy rFkk f}izfrLFkkfir lkbDyksgsDlsuksa ds la:i.k ukSdk rFkk dqlhZ Lo:iA 
 lxa/k ;kSfxdlxa/k ;kSfxdlxa/k ;kSfxdlxa/k ;kSfxd    %%%% csUthu dh vk/kqfud lajpuk( ,jkseSfVflVh dh /kkj.kk] gdy fu;e rFkk bldk vcsathuh; ,jkseSfVd 
;kSfxdksa ds fy;s lk/kkj.k vuqiz;ksxA izfrLFkkfir lewgksa dk lfdz;.k rFkk fu’dz;.k izHkkoa nSf”kd izHkkoA  
,fYdy rFkk casthu oy; ls tqM+s fuEufy,fYdy rFkk casthu oy; ls tqM+s fuEufy,fYdy rFkk casthu oy; ls tqM+s fuEufy,fYdy rFkk casthu oy; ls tqM+s fuEufyf[kr lewgksa okys ;kSfxdksa dk v/;;uf[kr lewgksa okys ;kSfxdksa dk v/;;uf[kr lewgksa okys ;kSfxdksa dk v/;;uf[kr lewgksa okys ;kSfxdksa dk v/;;u    %%%% gSykstsu] gkbZMªkDlh] ukbVªks rFkk 
,ehuks lewgA lYQksfud ,flM] csattfMgkbM] lSysflyfMgkbM] ,flVksQhuksu] csatksbd] lSfyflyd] Fksfyd] 
fluSfed rFkk eS.Msfld ,flMA 
uSiFyhu rFkk fijhMhu %uSiFyhu rFkk fijhMhu %uSiFyhu rFkk fijhMhu %uSiFyhu rFkk fijhMhu % la”ys’k.k] lajpuk rFkk egRoiw.kZ vfHkfdz;k;saA  
,YdykW,YdykW,YdykW,YdykW;M;M;M;M    %%%% ds lajpuk fu/kkZj.k dh lkekU; fof/k;kaa ( fudksVhu dk jlk;uA  
dkcZfud cgqyd %dkcZfud cgqyd %dkcZfud cgqyd %dkcZfud cgqyd % cgqyhdj.k dh fdz;kfof/k] vkS|ksfxd egRo ds cgqyd la”ysf’kr js”ksA ltho lsyksa dk jlk;ltho lsyksa dk jlk;ltho lsyksa dk jlk;ltho lsyksa dk jlk;uuuu%%%% 
laf{kIr ifjp;] jlk;fud la?kVd] lsy f>Yyh] vEy {kkj larqyu] folj.k rFkk lfdz; vfHkxeu] MkWuu f>Yyh 
lkE;A  
,atkbe rFkk lg,atkbe,atkbe rFkk lg,atkbe,atkbe rFkk lg,atkbe,atkbe rFkk lg,atkbe%%%% uke i)fr rFkk fo”ks’krk;sa] ,atkbe lfdz;rk izHkkfor djus okys dkjdA  
,u0 ,e0 vkj0 LisdVª,u0 ,e0 vkj0 LisdVª,u0 ,e0 vkj0 LisdVª,u0 ,e0 vkj0 LisdVªksksksksehehehehVªVªVªVªhhhh%%%% ih0 ,e0 vkj0 dk fl)kar] jklk;fud fLFkR;Urj.k] pdz.k&pdz.k ;qXeu] lk/kkj.k 
dkcZfud v.kqvksa ds fy;s ih0 ,e0 vkj0 LisDVªeksa dh O;k[;kA foooo’’’’ysf"kysf"kysf"kysf"kr vkadM+ks dk ewY;kadu%r vkadM+ks dk ewY;kadu%r vkadM+ks dk ewY;kadu%r vkadM+ks dk ewY;kadu% =qfV;ka] ;FkkFkZrk rFkk 
ifj”kq)rk] vkisf{kd rFkk ekud fopyu] lansgiw.kZ fujh{k.kksa dk fujkd.k] Vh&ijh{kk] D;w&ijh{kkA 
foyk;d fufoyk;d fufoyk;d fufoyk;d fu""""dddd""""kZ.k%kZ.k%kZ.k%kZ.k% forj.k fu;e] foijhr /kkjk forj.k dh dSzx ifjdYiuk] egRoiw.kZ foyk;d fu’d’kZ.k fudk;A 
o.kZys[kh foKkuo.kZys[kh foKkuo.kZys[kh foKkuo.kZys[kh foKku%%%% o.kZys[kh foKkuA o.kZys[kh izfof/k;ksa dk oxhZdj.k] vf/k”kks’k.k ds lkekU; fl)kar] foHkktu vk;u 
fofu;e] dkxt oxZ ys[ku rFkk fojyijr oxZ ys[kuA 
i;kZoj.kh; jlk;u foKkui;kZoj.kh; jlk;u foKkui;kZoj.kh; jlk;u foKkui;kZoj.kh; jlk;u foKku%%%% ok;q iznw’kd ,oa muds fo’kkDr izHkko] vkstksu ijr dk fo?kVu] ukbVªkstu ds vkDlkbM 
dk izHkko] ¶yksjksa&Dyksjksa&dkcZu rFkk vkstksu ijr ij mldk izHkko] xzkhu gkml izHkko] vEy o’kkZA  

4444----    dEI;wVj dEI;wVj dEI;wVj dEI;wVj ,Iyhds'ku@dEI;wVj foKku,Iyhds'ku@dEI;wVj foKku,Iyhds'ku@dEI;wVj foKku,Iyhds'ku@dEI;wVj foKku    
[k.M & v[k.M & v[k.M & v[k.M & v    

vk/kkj xf.kr    %%%% laHkkfork ds rRo] vkO;wg cht xf.kr] vuqdyu] vodyuA 
ewyHk wr ladYiuk,a % ln`”k cuke vadh; ifj”k qn~/krk] fo”oluh;rk] rhozrk] y{k.k rFkk la[;k 
izfr:i.k] n”kfed] }f;] v’Vd] ‘k.k n”keh; la[;k,a] Iyo fcUnq i zfr:i.k] ?kk.k izØe.k] le; 
foHkktu] cgq i zk sx zkeu] izk sx zkeu Hkk’kk] ;U= Hkk’kk rFkk mPp Lrjh; Hkk’kk] ladyd rFkk O;k[;d] 
lkekU;r% mi;k sx es a yk;s tkus okys mikUrk s a dk v/;;uA 
fLofpax fl)kUr rFkk vadh; vfHkdYi    %%%% rdZ JSr] rdZ chtxf.kr] ljyhdj.k] }kj] rkfdZd JSrk s a dk 
fØ;kUo;u] la;qDrd rFkk vkuqØfed ifjiFkk s a dk vfHkdYi] f¶yi ¶yk Wl~] jftLVlZ] dwV ys[kd] dwV 
vuqoknd] dwV ifjorZd] x.kd] ROM] PLA rFkk cgqxq.kd lfgr lesfdr ifjiFk ds lkFk 
vfHkdYiA lw{e izØed LFkkiR;] 8085@8086 dk izk sx zkeu v/;;uA 
izk sx zkeu rFkk MkVk lajpuk,a % OOP’s ] C++ MkVk izdkjk s a dh ladYiuk,a] fu;U=.k fooj.k] 
izfØ;k,a] fo’k; {k s= fu;e] vkuqfoU;kld rFkk vfHkys[k] xf.kr MkVk izdkj] leqPp;] lwfp;k a] 
izR;korZu] Q+kbZy vkuqØfed] lwphÑr Q+kb Zys a] fjik sVZ tuu dk i`FkDdj.k rFkk foy;uA ljf.k;k W a] 
iafDr;k a] laidZdkjh lwfp;k a] p;u] o`{k la%j s[k.k] ik sLV fQDl ladsrk s a dk mi;k sx djrs gq, 
vfHkO;fDr;k s a dk ewY;k adu] izrhd xf.kr dk i`FkDdj.k] ccy lkSV Z] gk s lk SVZ ] izrhd xf.kr dh 
tfVyrk,aA  

[k.M c[k.M c[k.M c[k.M c    
dEI;wVj dk laxBu % dk;Z laxBu] ;a= funs Z”k] lack s/ku ek/;e] lw{e izØed dk ifjp;] 8085@8086 
dk v/;;u] DMA rFkk O;o/kku izkFkfedrk ds ekxZ ls i zØed rFkk I/O ds e/; laokn] cl 
vuqlwphdj.k ds lkFk layXu leL;k,aA lw{e dEI;wVj Le`fr] O;ogkjr% Le`fr] ewyHk wr ladYiuk,a] 
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O;ogkjr% Le`fr dh leL;k,a] i`’B cnyko] izrhd xf.kr] dS”k Le`fr] lkgp;Z Le`fr] lekukUrj izØe.k 
ds ewyrRo rFkk bldh vko”;drkA ikbZiykbZ.M izØed rFkk cgqizØedA 
iz.kkyh izk sx zkeu    %%%% laiknd] yk sMlZ] laidZ lw=] lEesyd] ladyd dh izkoLFkk,a rFkk muds dk;Z] “kCn 
dk s”k fo”ys’kd rFkk in funs Z”kd] in funs Z”ku rduhds a] ladsr lkfj.kh] dwV tuuA 
ifjpkyd iz.kkfy;k a % cSp] cgqizk sx zkeu rFkk le; foHkktu iz.kkfy;k a] izØed Le`fr] ;qfDr ,oa Q+kbZy 
izca/ku] O;ogkjr% Le`fr] izfØ;k vuqlwphdj.k] vUr% izfØ;k laokn] I/O iqu% iz s ’k.k] izfØ;k ,ddkyu 
rFkk rkyesy] xfrjk s/k] fuokj.k] ifjgkj] [kk st ,oa i qu% lq/kkj] vfrfjDr Hk.Mkj.k izca/ku] Q+kb Zy 
iz.kkyh dk;Z rFkk bldk mRØeA 
MkVk izØe.k ladYiuk % Q+kbZy laxBu rduhds a ] lwphdj.k] laca/k dkjd rFkk usVodZ MkVk fun”k Z] 
laca/kdkjd DBMS ds :i es a d Base III+ dk v/;;uA MkVk “kCn dk s”k] lkekU; Lo:i ,oa i z”u 
& Hkk’kk,aA 
dEI;wVj latky % MkVk laokn ladYiuk,a] LAN dk fodkl] OSI-7 ys;j lanHk Z fun”k Z rFkk 
vfHkdYi fo’k;A Hkk Sfrd ys;j ikj s’k.k ek/;e] iSdsV rFkk lfdZV fLofpax] LFkku foKku] MkVk fyad 
ys;j] Vk sdu ikl djuk] LykbfMax fo aMk s u;kpkj] u;kpkj fofufnZf Z’V;k W a rFkk lR;kiu] latky ys;j] 
ekxZ fu”p;] ladqyu fu;U=.k] ifjogu ys;j] l= ,oa izLrqfrdj.k ys;lZ] vfHkdYi fo’k;] vuqiz;k sx 
ys;j] Q+kbZy vUrj.k] bySDVªk Sfud esyA 
lk W¶Vos;j bathfu;jh rFkk vuqi z;k sx % iz.kkyh fo”ys’k.k] foLr`r fo”ys’k.k] lk/;rk v/;;u] iz.kkyh 
vfHkdYid gsrq vk St+kj] fufoZ’V o fuxZr vfHkdYi] izk sx zke ifjHkk’kk] ?kVd vfHkdYi rFkk vfHkdYi 
leh{kk] lajfpr izk sx zkeu rFkk laifjorZu] ijh{k.k ] izf”k{k.k rFkk izys[ku] iz.kkyh Q+kb Zy pØ] iz.kkyh 
fo”ys’kd dh Hk wfedkA dk;kZy; Lor% pkyu gsrq vk St+kj] oMZ izk slsflax Liz sM”khV~l] foŸkh; ,oa 
lk af[;dh; iSdstst+] o sru ukekoyh] oLrq lwph] dEI;wVjk s a e s a fp= mRifŸk rFkk izn”k Zu] eYVh ehfM;k 
iz.kkyh] dEI;wVjk s a dk vuqiz;k sxA    
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5555----¼1½¼1½¼1½¼1½----    ÑfÑfÑfÑf""""k vfHk;kfU=dhk vfHk;kfU=dhk vfHk;kfU=dhk vfHk;kfU=dh    

[k.M & v[k.M & v[k.M & v[k.M & v    
1- e`nk ,oa ty laj{k.k % e`nk ,oa ty laj{k.k dk fo’k; {k s=] {kj.k dh ;kfU=dh rFkk izdkj] 

blds dkj.k] o’kk Z ] vi/kko ,oa volknu laca/k rFkk mudh ekiA e`nk {kj.k fu;U=.k ds mik; 
& tho oSKkfud rFkk vfHk;kfU=dh] lzk sr rV laj{k.k] okuLifrd vojk s/k] lek sPp ck a/k ] lek sPp 
[kkfr] lek sPp f”kyk fHkfŸk] lek sPp [kkb;k a] mŸky] fu’Øe rFkk ?kkl ;qDr tyekxZA voufydk 
fu;U=.k lajpuk,a & LFkk;h ,oa vLFkk;h & LFkk;h & Hk w laj{k.k lajpukvk s a dk vkdYiu tSls 
fd izof.kdk] cw an] c w an izo s”k vf/kIyouA ck<+ fu;U=.k ds fln~/kkUr & ck<+ iFkA tykxe 
izca/ku & vUos’k.k] vk;k stuk rFkk fØ;kUo;u & izkFkfedrk {k s=k s a rFkk tykxe dk;Z ;k stuk 
dk p;u] feV~Vh dh ek=k dk vkdyu rFkk ykxr fu/kk Zj.kA ok;q {kj.k izfØ;k & vkJ;&iV~Vh 
rFkk ok;q jk s/k gsrq vkdYiu & mudk izca/kuA ou ¼laj{k.k½ vf/kfu;eA 

2- gokbZ Qk sVk sx zkQ+h rFkk lqn wj lao s{k.k % Qk sVk sx zkfQ+d Nfo;k s a ds ewy y{k.k] O;k[;k dq a ft;k a] 
O;k[;k gsrq midj.k] Hk wfe mi;k sx] Hk w foKku] e`nk ,oa okfudh gsr q izfr:i O;k[;kA 
nwj laos’k.k % & ikjEifjd rFkk nwj lao s’k.k n`f’Vdk s.kk s a ds xq.k&nk s’kA mixzg Nfo;k s a ds izdkj] 
mixzg Nfo O;k[;k ds ewy rRo] e`nk] ty rFkk Hk w mi;k sx izca/ku gsrq n`”; o vadh; O;k[;k 
dh rduhds a] th vkbZ ,l dk mi;k sx] ou vkPNknu] ty lalk/ku lfgr tykxe] ouk s a dh 
vk;k stuk ,oa fodkl es a th vkbZ ,l dk mi;k sxA 

3- flapkb Z rFkk tyk sRlkj.k % flapkbZ gsrq ty ds lalk/ku] y?k q flapkbZ ifj;k stukvk s a dh vk;k stuk 
rFkk vkdYiuA e`nk vknz Zrk ekiu rduhds a & e`nk&ty ikni laca/kA Q+lyk s a dh ty 
vko”;drk,aA ty ,oa Hk wry ty ds la;qDr mi;k sx dh vk;k stukA flapkb Z ty dh eki] eki 
ds lk/ku] fooj] caf/kdk; rFkk izokfguh & flapkb Z dh fof/k;k a & Hk wry] lspd rFkk nzIlu] 
flapkb Z n{krk, a rFkk mudk vkdyu] ugjk s a dh vfHkdYiuk vk Sj mudk fuekZ.k] Hk wfexr 
ikbZiykbZUl] gsMxsV~l] iFkk arj cDls rFkk lM+d ij djus ds fy;s lajpuk,aA 

 Hk wfexr ty dk gk suk] dqvk s a dk ty “kfDr foKku] dqvk s a ds izdkj ¼V~;wc oSy rFkk [k qys dq,a½ 
rFkk mudk fuek Z.kA dqvk s a dk fodkl ,oa ijh{k.kA iaIl ds izdkj] p;u ,oa laLFkkiuA th.k Z 
,oa foQy dqvk s a dk iqu% LFkkiuA 

 tyk sRlkj.k] tykuqo s/ku ds dkj.k] tyk sRlkj.k dh fof/k;k a & flafpr o vflafpr Hk wfe dk 
tyk sRlkj.k] Hk wry] mi Hk wry rFkk Å/ok Z/kj tyk sRlkj.k iz.kkyh dh vfHkdYiukA ?kfV;k ty 
dk lq/kkj rFkk mldk mi;k sxA {kkjh; o yo.k e`nk dk mn~/kkj.kA flapkb Z rFkk tyk sRlkj.k 
iz.kkyh dh vkfFk ZdhA flapkb Z gsrq vif'k"V ty dk mi;k sx & lrr~ flapkbZ] lk/;rk rFkk 
vkfFk Zdh gsrq vif'k"V ty ds ekudA 

4- Ñf’k lajpuk,a % LFky p;u] QkeZ x`g] QkeZ LFkku] i”k q”kkyk] dqDdqV “kkyk] lwdj”kkyk] ;a= 
rFkk vk St+kj x`g dh vkdYiuk rFkk fuek Z.kA vukt] [kk| o pkjk gsrq Hk aMkj.k lajpukA QkeZ 
ekxZ rFkk ckM+ dh vkdYiuk ,oa fuek Z.kA ik S/k i;k Zoj.k gsr q lajpuk & xzhu gkmllst+ & ik syh 
gkmlst+ rFkk Nk;k x`gA bekjrh ydM+h] bZ aV] iRFkj] VkbZYl] daØhV bR;kfn & Hkou fuekZ.k es a 
mi;k sx gk sus okyh lkekU; lkexzh rFkk muds rRo] ty vkiwfr Z] tyk sRlkj.k rFkk LoPNrk 
iz.kkyhA 

[k.M & c[k.M & c[k.M & c[k.M & c    
1- QkeZ ÅtkZ rFkk ;a= % Ñf’k ; a=hdj.k rFkk bldh ifjiFk QkeZ ÅtkZ ds lalk/ku & vuqizkf.kr 

rFkk fo|qr&;a=h;A rkixfrdh] vkUrfjd ngu ;U= dk fuek Z.k o lapkyuA vkUrfjd ngu 
;a=k s a dh bZ a/ku] Toyu] miLusgu] “khryhdj.k] izpkyu iz.kkyhA Vª SDVlZ rFkk ÅtkZ fVylZ ds 
fofHké izdkjA ÅtkZ ikj s’k.k] ry pkyu] 'kfDr pkfyr ?k qjk ¼ik Woj Vsd vk WQ ih Vh vk s½ rFkk 
fu;U=.k iz.kkyhA izkFkfed rFkk ek/;fed [k srh gsr q QkeZ ;a=k s a dk ifjpkyu rFkk vuqj{k.kA 
lad’k Z.k fln~/kkUrA cqvkb Z] ik S/kjk si.k] vUrjkÑf’k & vk St+kj ,oa midj.kA ik S/k laj{k.k midj.k 
& lhdj.k rFkk /k wyuA Qly dVkbZ] eM+kbZ rFkk midj.kk s a dk s feykukA feV~Vh gVkus rFkk 
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Hk wfe fodkl gsrq ;a= & fof/k;k a rFkk ykxr vkdyuA ekuo&;a= iz.kkyh dh ,xk s Zuk sfeDlA 
m|ku foKku rFkk Ñf’k okfudh gsrq ;U= & [kk| ,oa pkj sA Ñf’k rFkk okfudh mRiknk s a dh 
<qykbZA 

2- Ñf’k & ÅtkZ % Ñf’k ifjpkyuk s a rFkk Ñf’k izlaLdj.k dh ÅtkZ vko”;drkA Ñf’k vuqi;k sxk s a ds 
fy;s fo|qr ek sVlZ dk p;u] laLFkkiuk] lqj{kk rFkk vuqj{k.kA lk Sj ¼rkih; rFkk izdk”k & 
n~;qekf=d½] ok;O; rFkk ck;k sx Sl ÅtkZ rFkk Ñf’k es a mudk mi;k sxA vkUrfjd ngu ;U=k s a dk s 
pykus rFkk fo|qr ÅtkZ mRiknu gsrq ck;k sekl dk okrk;uA ÅtkZ&n{k [kkuk idkus ds LVk so 
rFkk [kkuk & idkus dk oSdfYid bZ a/ku] Ñf’k rFkk Ñf’k&vkS|k sfxd vuqi;k sxk s a gsrq fo|qr dk 
forj.kA 

3- Ñf’k izfØ;k vfHk;kfU=dh % Qlyk s a dh dVkbZ i”pkr~ izk S|k sfxdh rFkk bldk foLrkjA Ñf’k 
mRiknk s a rFkk lg mRiknk s a ds vfHk;kfU=d xq.kA ;wfuV ifjpkyu & Ñf’k mRiknk s a rFkk 
lg&mRiknk s a dh lQkbZ] Js.kh fuek Z.k] vkdkj ?kVkuk] ?kuRo] ladsUnz.k] “kk s’k.k@futZyhdj.k] 
ok’ihdj.k] Nkuuk] tekuk rFkk laos’VuA lkexzh mi;k sx midj.k & isVh rFk vfHkokgd] 
ckYVh mRFkkid] mudh {kerk rFkk ÅtkZ vko”;drkA 
nqX/k rFkk Ms;jh mRiknk s a dk izlaLdj.k & ltkrh;rk] eykbZ] i `FkDdj.k] uhjk sxu] thok.k qguu] 
“khdu rFkk osYyu }kjk lq[kkuk] eD[ku cukuk] vkbZl Øhe] pht+ rFkk Jh[k.M & fuekZ.kA 
vof”k’V rFkk lg&mRikn mi;k sxA pkoy dh Hk wlh] xés dh [kk sb Z] ik S/kk s a ds vof”k’V rFkk 
ukfj;yA 

4- Ñf’k vfHk;kfU=dh es a midj.k&mi;k sx rFkk dEI;wVj vuqiz;k sx % bysDVªk Sfud ;qfDr;k a rFkk 
muds fo”k s’k xq.k % j sDVhQk;lZ] ,EIyhQ+k;lZ] vk WlhysVlZ] eYVhokbcz sVlZA vadh; ifjiFk & 
vkuqØfed rFkk lesfdr iz.kkyhA MkVk izkfIr rFkk Ñf’k vfHk;kfU=dh izfØ;kvk s a ds fu;U=.k es a 
y?k qi zl aLdjk s a dk vuqiz;k sx & ry] izokg] vk;kl] rhozrk] foek sVu] ÅtkZ ] ncko] “k wU;d rFkk 
rkieku gsrq ekiu iz.kkfy;k ¡A dEI;wVj & ifjp;] fufoZ’V@fuxZr ;qfDr;k a] dsUnzh; izlaLdj.k 
;wfuV] Le`fr ;qfDr;k a] ifjpkyu iz.kkfy;k a] izk sl sllZ] dhck sMZ ~l rFkk fi zUVlZA Ñf’k vfHk;kfU=dh 
es a i zrhd xf.kr] izokg lafp= fof”kf’V;k aA dk;ZØe vuqokn rFkk tfVy iz”u fo”ys’k.kA 
eYVhehfM;k rFkk n`”;&JO; lgk;rk,aA 

    
    5 5 5 5 ¼2½¼2½¼2½¼2½----    jlk;u vfHk;kfU=dhjlk;u vfHk;kfU=dhjlk;u vfHk;kfU=dhjlk;u vfHk;kfU=dh    

[k.M & v[k.M & v[k.M & v[k.M & v    
¼,½ nzo rFkk d.k xfrdh & nzo dh ';kurkA ijrh rFk iz{k qC/k izokgA lrrrk dk lehdj.k rFkk 

usfo;j LVk sDl lehdj.k & cuk s Zyh dk izes;A izokg ehVjA la?k’k Z.k ds dkj.k nzo jk s/k rFkk 
ncko es a fxjkoV] j suk sYM dh la[;k rFk la?k’k Z.k dkjd & uyh dh :{krk dk izHkkoA uyh dk 
fdQ+k;rh O;klA iaIl] ty] ok;q@ok’i] tsV mR{k si.k] laihMd] Cyk svlZ rFkk ia[k sA nzO;k s a dk 
m}sx rFkk feJ.kA Bk sl o ysbZ dk feJ.k & nyu ,oa is’k.k& fln~/kkUr ,oa midj.kA fjfVaxj 
rFkk ck S aM ds fu;eA Nkuuk rFkk Nkuus ds midj.k] nzo d.k ;kfU=dhA vck/k rFkk vojk s/kd 
O;oLFkkiuA nzohdj.k rFkk U;wure nzohdj.k izo sx laihMu ;k sX; vlaihMu ;k sX; izokg dh 
ladYiukA lkUnzk s a dk ifjoguA 

¼ch½ iq at vUrj.k & vkf.od izlj.k xq.kd & izFke rFkk f}rh; fu;e rFkk izlj.k] iq at vUrj.k 
xq.kd] iq at vUrj.k dk fp= iV~Vh rFkk os/ku fln~/kkUrA vklou] ljy vklou] lkis{k 
mRirrk] izHkkx”k% vklou] vklou gsrq iV~V rFkk lao sf’Vr LrEHk] ifV~Vdkvk s a dh lSn~/kkfUrd 
la[;k dk ifjdyuA rjy & rjy lkE;A fuLlkj.k & fln~/kkUr ,oa O;ogkj] xSl vo'kk s"k.k 
LraHkk s a dh vkdYiuk lq[kkukA vkDysnu] vukDysnu] LQ+Vu] midj.k dh vkdYiukA 

¼lh½ Å’ek vUrj.k & laokgu] rkih; laokfgrk] foLrkfjr Hk wry Å’ek vUrj.kA laogu & vck/k 
rFkk cykrA Å’ek vUrj.k xq.kd & uqlsYV la[;kA ,y ,e Vh Mh rFkk izHkkforkA nk sgjh uyh 
rFkk dop o uyh ,oa Å’ek fofu;kedk s a ds fy;s ,u Vh ;w fof/k;k ¡A Å’ek rFkk laosx vUrj.k 
ds e/; lkn`”;A DoFku rFkk la?kuu Å’ek vUrj.kA ,d rFkk cgqy izHkko ok’idA fofdj.k & 
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LVs¶yku &  ck sYV~teSu fu;eA mRlkj.k rFkk izp wf’krkA HkV~Vh ds Å’ek Hkkj dk ifjdyuA 
lk Sj m’edA 

¼Mh½ uk soky i`FkDdj.k izfØ;k,a & lkE; i`FkDdj.k izfØ;k,a & v;u fofue;] vkl`fr] 
fo|qr&O;k”ys’k.k] foijhr vkl`fr] ijkfuL;anu rFkk vU; f>Yyh izfØ;k,aA vkf.od vklouA 
vf/kdk’Bk nzo fuLlkj.kA 

¼bZ½ izfØ;k midj.k vkdYiuk & ik= vkdYiuk ekun.M dk s izHkkfor djus okys dkjdA {k Sfrt 
xk syh;] okrkoj.kh; rFkk mPp ncko gsrq Hk wfexr Vafd;k aA laoj.k fpfiV rFkk vaMdkj “kh’k ZA 
vkyac dh vkdYiukA fuekZ.k dh lkexzh & p;u dh fo”k s’krk, aA 

¼,Q+½ izfØ;k xfrdh rFkk fu;U=.k & n`”;@okfrd@lkn`”;@vadh; ladsr ds :ik s a e s a ladsr ds 
lkFk Lrj] ncko] izokg] rkieku tSls izfØ;k ifjorZu dkjdk s dk s gsrq ukius ds midj.k] 
fu;U=.k] pj] izgLruh; pj rFkk Hkkj pjA js[kh; fu;U=.k fln~/kkUr & ykIysl] :ikUrj.kA 
ih vkbZ Mh fu;U=dA b’Vdk fp= fu:i.k {kf.kd rFkk vko`fŸk izR;qŸkj] lao`Ÿk ik”kh iz.kkyh dh 
fLFkjrkA mér fu;U=.k dk;Z uhfr;k aA dEI;wVj vk/kkfjr izfØ;k fu;U=.kA 

    

    
[k.M & c[k.M & c[k.M & c[k.M & c    

¼,½ lkexzh rFkk ÅtkZ larqyu &  iqujk si;k sx@miekxZ@ektZu ds lkFk izfØ;kvk s a es a lkexzh rFkk 
ÅtkZ lar qyu ifjdyuA Bk sl@nzO;@okrh; bZ a/kuk s a dk ngu] rkRo;kSfxd laca/k rFkk vfrfjDr 
ok;q vko”;drk,aA lek s‘kh; yk S rkiekuA 

¼ch½ jlk;u vfHk;kfU=dh rki xfrdh & rki xfrdh ds fu;eA “k qn~/k la?kVdk s a rFkk feJ.kk s a g sr q ih 
oh Vh lac a/k & ÅtkZ dk;Z rFkk vUr% lac a/k & eS SDlosy ds lac a/kA jklk;fud {kerkA 
vkn”k Z@vukn”k Z ] ,dy rFkk cgqy la?kVd iz.kkyh gsrq ok’i&nzO; lerk sy] lerk sy fLFkjk ad] 
lerk sy ifjorZuA rki xfrd pØ & iz”khru rFkk ÅtkZA 

¼lh½ jklk;fud&vfHkfØ;k vfHk;kfU=dh % & izp; vfHkdkjd & le:i vfHkfØ;kvk s a dh xfrdh rFkk 
xfrt vk adM+k s a dh O;k[;kA vkn”k Z izokg vfHkdkjd & lh ,l Vh vkj] Iyx izokg vfHkdkjd 
rFkk muds fu’iknu lehdj.kA rkieku izHkko rFkk foiyk;d vfHkfØ;k,aA fotkrh; 
vfHkfØ;k,a & vkostfud o vukostfud rFkk okr&Bk sl o okr nzO; vfHkfØ;k,aA vkUrj xfrdh 
rFkk oSf”od nj ladYiukA fu’iknu ij Hkktue/;k rFkk d.k vH;Urj iq at vUrj.k dh egŸkkA 
izHkkodkjh dkjdA lerki rFkk vleku rki vfHkdkjd rFkk vfHkdkjd fLFkjrkA 

¼Mh½ jlk;u izk S|k sfxdh & izkÑfrd tSfod mRikn & dk’B vk/kkfjr jlk;u] xwnk rFkk dkxt] Ñf’k 
m|k sx & “kDdj] [kkn~; rsy fuLlkj.k ¼o`{k vk/kkfjr chtk s a lfgr½ lkcqu rFkk viektZd] 
vko”;d rsy & ck;k sekl okrhdj.k ¼ck;k sekl lfgr½ dk s;yk ,oa dks;yk jlk;u@isVªk sfy;e 
rFkk izkÑfrd xSl & isVªk s fy;e ifj’dj.k ¼ok;qe.Mfyd vklou @ foiVu @ lq/kkj½ isVªk s 
jlk;u m|k sx & ik syhfFkyhUl ¼,y Mh ih bZ@,p Mh ih bZ½ ik syhfouk;y Dyk sjkbZM] 
ik syhfLVjhuA vek sfu;k fuek Z.k & lhesUV rFkk pwuk m|k sxA jax ,oa okfuZ”kA dk ap ,oa 
e`fPNYiA fd.ou & vYdk sYd rFkk izfrthohA 

¼bZ½ i;k Zoj.k vfHk;kfU=dh rFkk lqj{kk & ikfjfLFkfrdh rFkk i;kZoj.kA ok;q rFkk ty es a i zn w’kdk s a ds 
lzk sr & gfjrx`g izHkko] vk stk su ijr {kj.k] vEy o’kk Z ] lw{eek a slefoKku rFkk i;k Zoj.k es a 
iznw’kdk s a dk foltZuA iznw’kd Lrjk s a dk s ukius dh rduhds a rFkk muds fu;U=.k dh dk;Zuhfr] 
Bk sl vif”k’V] muds tk sf[ke rFkk muds fuLrkj.k dh rduhds aA iznw’k.k fu;U=.k midj.k dh 
vfHkdYiuk rFkk fu’iknu fo”ys’k.kA vfXu rFkk foLQk sV tk sf[ke nj fu/kk Zj.k & ,p , t+ sM + vk s 
ih rFkk ,p , t+ sM , ,uA vkikr vk;k stuk] vkink izca/kuA i;kZoj.k fo/kku & ty] ok;q 
i;k Zoj.k laj{k.k vf/kfu;eA ou ¼laj{k.k½ vf/kfu;eA 

¼,Q+½ izlaLdj.k vfHk;kfU=dh vFk Z”kkL= & izlaLdj.k m|k sx gsrq fLFkj rFkk dkedkth iw ath vis{kk,a 
rFkk vkdyu fof/k;k aA vkdyu rFkk fodYik s a dh rqyukA iwoZ i zkIr udn izokg }kjk “k qn~/k 
orZeku ewY;A Hk qxrku okilh fo”ys’k.kA vkbZ vkj vkj] vo{k;] dj rFkk chekA gkfu&ykHk 
jfgr fc anq  fo”ys’k.kA ifj;k stuk vuqlwpu & ih bZ vkj Vh rFkk lh ih ,e ykHk&gkfu ys[kk] 
rqyu i= rFkk foŸkh; fooj.kA la;a= vofLFkfr rFkk ikbZfiax lfgr la;a= dk vfHkfoU;klA 
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5 ¼3½5 ¼3½5 ¼3½5 ¼3½----    flfoy flfoy flfoy flfoy vfHk;kfU=dhvfHk;kfU=dhvfHk;kfU=dhvfHk;kfU=dh    

[k.M & v[k.M & v[k.M & v[k.M & v    

bUthfu;jh ;kfU=dh, inkFk Z lkeF;Z rFkk lajpukRed fo”ys’k.kA 
bUthfu;jh ;kfU=dh % ek=d rFkk foek,a] ,l vkbZ ek=d] lfn”k] cy dh ladYiuk] d.k rFkk n`<+ 
fi.Mk s a dh ladYiuk] laxkeh] vlaxkeh rFkk lery ij lekukUrj cy] cy vk/k w.k Z rFkk uSfjXuku ize s;] 
eqDr fiaM vkj s[k] lkE;koLFkk dh 'krs Z ] dfYir dk;Z dk fln~/kkUr] lerqY; cy iz.kkyhA 
izFke rFkk f}rh; {k s= vk/k w.k Z ] nzO;eku] tM+Ro vk/k w.k Z LFk Sfrd ?k’k Z.k vuar ry rFkk fnDekuA 
“k qn~/k xfrdh rFkk xfrdh % dkfVZfl;u “k qn~/k xfrdh rFkk /k z qoh; funZ s”kk ad] “k qn~/k xfrdh] leku rFkk 
vleku Roj.k ds v/khu xfr] xq:Rok/khu xfrA 
d.k xfrdh % laosx rFkk ÅtkZ fln~/kkUr] Mh- ,ysEcVZ fln~/kkUr] izR;kLFk fi aMk s a dh VDdj] n`< + fi aMk s a 
dk ?k q.k Zu] ljy vkorZ xfr] xfrikyd ifg;kA 
inkFk Z lkeF;Z % ljy izfrcy ,oa foÑfr] izR;kLFk fLFkjk ad] v{kh; % Hkkfjr laihMk ax] vi:i.k cy 
rFkk cadu vk?k w.k Z ] ljy cadu dk fln~/kkUr] vuqi zLFk ifjPNsn vi:i.k izfrcy forj.k] le&lkeF;Z 
che] iŸkhnkj dekuh] izR;{k izfrcy es a foÑfr ÅtkZ cadu rFkk vi:i.kA 
/kju&fo{k si % eSdkys fof/k] ek sj dh vk/k w.k Z {k s= fof/k] vuq:i /kju] l?ku ,dk ad Hkkj fof/k] lk¶V dh 
,s aBu] lapj.k {kerk] l?ku dq aMfyr dekuh] LrEHkk s a dk izR;kLFk LFkkf;RoA vk W;yj] j sudkbZu rFkk 
lhds aV lw=A nk s foekvk s a es a eq[; izfrcy rFkk foÑfr] ek sj o`Ÿk] izR;kLFk Hk ax dh ize s;] LFk wy ,oa ruq 
flfyaMj( vk arfjd rFkk ckg~; nckok s a ds dkj.k izfrcy & ykes Z lehdj.kA 
lajpukRed fo”ys’k.k % dkfLVfy;kuk sl izes; I rFkk II ] /kju vk Sj dhy laf/k;qDr dS aph es a iz; qDr 
laxr foÑfr dh ,dk ad Hkkj fof/k] <ky fo{k si] vk/k w.k Z forj.k] dkuh dh fo'ys"k.k i)fr rFkk 
vUrorhZ /kju rFkk fLFkj Ýsek s a ij vuqi z; qDr LrEHk lkn`”; fof/kA csyu Hkkj vk Sj izHkko j s[kk, a % /kju 
ds ifjPNsn ij vi:i.k cy rFkk cadu vk/k w.k Z ds fy;s izHkko j s[kk, aA xfr”khy Hkkj iz.kkyh }kjk 
/kju pØe.k es a vf/kdre vi:i.k cy rFkk cadu vk/k w.k Z gsrq ekun.MA ljy vkyafcr lery dhy 
laf/k;qDr dS aph gsrq izHkko j s[kk,aA 
MkV % f=dhy] f}dhy rFkk vkcn~/k MkV & dekuh y?k qdj.k ,oa rkieku izHkkoA 
fo”ys’k.k dh vkO; wg fof/k % vfr/kkfjr /kj.k rFkk n`<+ <k apk s a dk cy fof/k rFkk foLFkkiu fof/k ls 
fo”ys’k.kA 
/kju vkSj <k apk s a dk IykfLVd fo”ys’k.k % IykfLVd cadu fln~/kkUr] IykfLVd fo”ys’k.k] LFk Sfrd 
iz.kkyh] ;kfU=d fof/kA  
<k apk s dh vk adYiuk% bLikr] dadzhj vkSj fpukbZ lajpuk,a 
lajpukRed bLikr % lqj{kk dkjd vk Sj Hkkj dkjdA dofpr rFkk osfYMr tk sM + rFkk la;k stu] ruko 
rFkk laihMk ax bdkb;k s a dk vfHkdYi] la?kfVr ifjPNsn dk /kju] dofpr rFkk osfYMr IysV xMZj] xS anzh 
xMZj] cSVu ,oa ysflax ;qDr LVsfUp;Ul ( f”kyk iV~V rFkk izdk s.kh; LrEHk vk/kkjA 
jktekxZ rFkk j syos lsrqvk s a dk vfHkdYi % Fk zk s vk Sj Msd Vkbi ds xMZj] okj su xMZj] izkV VªlA 
daØhV rFkk fpukbZ lajpuk dk vfHkdYi % feJ vfHkdYi dh ladYiuk] izcfyr daØhV % dk;Zdkjh 
izfrcy rFkk lhek voLFkk fof/k ls vfHkdYi & vkbZ- ,l- lafgrk vfHkdYIk dh laLrqfr;k a ou os ,oa 
Vw o s LySc dk vfHkdYi( lk siku LySc] vk;rkdkj] Vh ,oa ,y dkV ljy ,oa lrr /kjuA mRdsUnzrk 
lfgr vFkok jfgr izR;{k Hkkj ds varxZr laihMk ax bdkb;k aA foyfxr ,oa la;qDr uh ao] la sVhyhoj ,oa 
dkmUVjQk sVZ izfr/kkjd fHkfŸkA 
ikuh dh Vadh % i`Foh ij j[kh vk;rkdkj ,oa xk sykdkj Vafd;k s a dh vfHkdYiu vko”;drk,aA 
iwoZ izfrcfyr daØhV % iwo Z izfrcyu ds fy;s fof/k;k a vk Sj iz.kkfy;k a] fLFkjd LFkku] dk;Zdkjh izfrcy 
vk/kkfjr vkufr ds fy;s ifjPNsn dk fo”ys’k.k vk Sj vfHkdYi] iwo Z izfrcfyr gkfuA vkbZ ,l lafgrk 
ds vuqlkj bZ aV fpukbZ dk vfHkdYiA 
fpukbZ i zfr/kkj.k nhokjk s a dk vfHkdYiA 
rjy ;k af=dh] eqDr okfgdk izokg ,oa nzo pkfyr e”khus a rjy ;k af=dh % rjy xq.k/keZ rFkk rjy xfr 
es a mudh Hk wfedk] rjy LFk Sfrdh ftles a lery rFkk oØ lrg ij dk;Z djus okys cy Hkh “kkfey gS aA 
rjy izokg dh “k qn~/k xfrdh ,oa xfrdh % osx vk Sj Roj.k] lfjrk js[kk,a] lkrR; lehdj.k] v?k w.kh Z 
rFkk ?k w.kh Z izokg] osx foHko ,oa lfjrk Qyu] izokg tky] izokg tky js[kk adu dh fof/k;k a ,oa cykr~ 
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vxzeq[kA daVªk sy okY;we lehdj.k] lk arR;] lao sx] daVªk sy okY;we lehdj.k ls ÅtkZ ,oa lao sx vk?k w.k Z 
lehdj.k] usfo;j Losd lehdj.k vk;yj xfr lehdj.k] rjy izokg leL;kvk s a es a vuqiz;k sx] ikb Zi 
izokg] Lywbl xsV] fo;jA fo;j vk sfjfQl ehVlZ rFkk osUVqjh ehVlZA 
foeh; fo”ys’k.k ,oa le:irk % cfda?ke@laizes;] foekkjfgr izkpyA lkn`”;rk fln~/kkUr] vkn”k Z 
fu;e] foÑr ,oa vfod`r vkn”k ZA 
ysfeuj izokg % lekukUrj] vpy ,oa py IysVk s a ds chp ysfeuj izokg] V~; wc }kjk izokgA 
Ikfjlhek ijr % piVh IysV ij Lrjh; ,oa fo{k qC/k ifjlhek ijr] Lrjh; mi ijr] el`.k ,oa :{k 
ifjlhek,a] fod’k Z ,oa fy¶VA 
ikbZik s a }kjk fo{k qC/k izokg % fo{k qC/k izokg ds vfHky{k.k] osx forj.k ,oa ikbZi ?k’k Z.k xq.kd dh 
fofo/krk] tynkc izo.krk j s[kk rFkk iw.k Z ÅtkZ j s[kkA fuuky] ikbZik s a es a QSyko o fldqM+u] ikbZi 
latky] ikbZik s a es a ty ?ku rFkk mYyk sy Vafd;k aA     
eqDr okfgdk izokg %& leku ,oa vleku izokg] vk?k w.k Z ,oa ÅtkZ la”k qn~f/k xq.kd] fof”k’V ÅtkZ rFkk 
fof”k’V cy] Øk afrd xgjkbZA izfrjk s/k lehdj.k rFkk :{krk xq.kk ad dk ifjorZu] Rofjr :i ls 
ifjofrZr izokg] lglk ikr izokg] gk;Mªk Sfyd tai rFkk blds vuqiz;k sx] mYyk sy ,oa ygjs a ] Øe”k% 
ifjofrZr izokg] lrgh :ijs[kk dk oxhZdj.k] fu;U=.k [k.M] ifjofrZr izokg lehdj.k ds lesdu dh 
in fof/k] xfreku mYyk sy rFkk gk;Mªk Sfyd ck sjA 
gk;Mªk S fyd e”khUl rFkk gk;Mªk sikoj %  
 lsUVªh¶;wxy iEIl & izdkj] fo”k s’krk, a] “k qn~/k ldkjkRed&pw’k.k Å¡pkbZ ¼,u ih ,l ,p½ 
fof”k’V osxA lekukUrj es a i ai] izfrnkuh iaIl] ,;j oslYl] gk;Mªk Sfyd jSe] n{krk ekun.M] jk sVjh 
rFk ldkjkRed&foLFkkiu iai] e/; iV rFkk tsV iaIlA 
 gk;Mªk S fyd Vck ZbUl] izdkj] oxhZdj.k] Vck ZbUl dk p;u] fu’iknu ds ekun.M] fu;U=.k 
fo”k s’krk,a] fof”k’V osxA 
 ty ÅtkZ fodkl ds fln~/kkUr] izdkj] :ijs[kk rFkk la?kVd dk;ZA mYyk sy Vafd;k a] izdkj ,oa 
fodYiA izokg vof/k oØ rFkk fo”oluh; izokgA Hk.Mkj.k ,oa rkykchdj.kA lw{e] LFk wy &gk;fMy 
la;a=k s a dh eq[; fo”k s’krk,aA 
Hk w rduhdh bUthfu;jh % & e`nk ds izdkj] voLFkk lac/k] laxrrk lhek,a] d.k vkdkj forj.k] e`nk 
dk oxhZdj.k] lajpuk rFkk e`fŸkdk [kfut foKkuA 
 dk sf”kdh; ty rFkk lajpukRed ty] izHkkoiw.k Z i zfrcy rFkk j a/k z ty ncko] Mkjlh dk fu;e] 
ikjxE;rk dk s izHkkfor djus okys dkjd] ikjxE;rk dk fu/kk Zj.k] Lrfjr e`nk fu{k sik s a dh ikjxE;rkA 
 fjlu nkc] ckyqi ad voLFkk] laihM~;rk rFkk la?kVu] Vsjtk/kh dk ,d foeh; la?kVu fln~/kkUr] 
la?kVu ijh{k.kA 
 e`nk dk laguu] laguu dk LFky fu;U=.k iw.k Z izfrcy rFkk izHkkoh izfrcy] ekun.M] jU/k z 
ncko xq.kd] e`nk dh vi:i.k {kerk] ek sj dqyk W ac Hk axrk fln~/kkUr] vi:i.k ijh{k.kA 
 fLFkjkoLFkk es a Hk w&nkc] lfØ; rFkk fuf’Ø; nkc] j sudkbZu dk fln~/kkUr] dqyk ¡c dk oSt 
fln~/kkUr] izfr/kkjd fHkfŸk ij Hk w nkc] pknjh LFk w.kkfHkfŸk ,oa c a/ku;qDr [kuuA 
 ogu {kerk] Vjstkxh vkSj vU; egRoiw.k Z fl)kUr] 'k q) ,oa ldd ogu nkcA 
 vklUu ,oa la?kVu O;oLFkkA 
 <ky LFkkf;RoA iw.k Z izfrcy rFkk izHkkoh izfrcy fof/k;k a aA Lykblk s a dh :<+ in~/kfr] LFkkf;Ro 
vadA 
 mi lrg dk irk yxkuk] fNnz.k dh fof/k;k a ] fun”k Z] os/ku ijh{k.k] ncko ehVj izf”k{k.kA 
 uh ao ds vko”;d y{k.k] uh ao ds izdkj] vfHkdYiuk] ekun.M] uh ao ds izdkjk s a ds fodYi] 
e`nkvk s a es a izfrcy forj.k] ckmlhfuLDl dk fln~/kkUr] U;wekDlZ dk j s[kk fp=] iz s”kj cYc] laidZ 
ncko] fofHké lgu {kerk fln~/kkUrk s a dh viqiz;k sT;rk] iz{k s= ijh{k.k ls lg {kerk dk ewY;k adu] 
vuqefr;k sX; lgu {kerk] LFkkiuk fo”ys’k.k] vuqes; LFkkiukA 
 LFkkf;Ro dk vuqikrhdj.k] ,dy LFkkf;Ro] la;qDr LFkkf;Ro] yB~Bs] mRIykodrk yB~Bs] [k w aV s dh 
uh ao] [k w aVk s a ds i zdkj] [k w aV s dh {kerk] fLFkj ,oa xfreku fo”ys’k.k] [k w aVk s a ds lewg dh vfHkdYiuk] 
[k w aVk Hkkj ijh{k.k] [k w aVk s a dh LFkkiukA lsrqvk s a dh uh ao] ry lq/kkj rduhds a & iwoZ Hkjku] ckywukfy;k a] 
f”kyk LrEHk] vfHkiwj.k] e`nk fLFkjhdj.kA 
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[k.M & c[k.M & c[k.M & c[k.M & c    

fuek Z.k izk S|k sfxdh] midj.k] ;k stuk ,oa izc a/kuA 

 1 fuek Z.k izk S|k sfxdh 
 vfHk;k af=dh lkefxz;k ¡ % fuek Z.k lkefxz;k s a ds Hkk Sfrd xq.k % iRFkj] bZ aV s a ] VkbZYl] pwuk] lhesUV] 

lq[kh Z] xkjk] pwuk daØhV rFkk lhesUV daØhV] rktk fefJr rFkk  dBk sj fd;s daØhV ds xq.k] 
Q”k Z dh VkbZYl] Qsjk s lhesUV dk mi;k sx] Q+kb Zcj rUrq&izcfyr rFkk ik syhej daØhV] mPp 
{kerk daØhV rFkk de Hkkj daØhVA  

 fVacj % xq.k ,oa mi;k sx] fVacj ds nk s’k] fVacj dk ifjj{k.k o la”kk s’k.kA IykfLVDl] jcj rFkk 
ueh lgu dh lkefxz;k a ] nhed lgu djuk] fuEu ykxr vkokl gsrq lkefxz;k aA 

 fuek Z.k % Hkou la?kVd ,oa muds dk;Z] bZ aV fpukbZ % tk sM +ukA iRFkj fpukbZA vkbZ ,l lafgrk 
vuqlkj bZ aV fpukbZ nhokjk s a dh vfHkdYiuk] lqj{kk ds dkjd] lsok rFkk {kerk vis{kk, a( iyLrj 
djuk] fcUnq cukukA Q”k Z rFkk Nrk s a ds izdkj] jk s”kunku] Hkouk s a es a ejEerA 

 Hkouk s a dh iz;k stu ewyd vk;k stuk % Hkou vfHkeq[khdj.k] izlkj] {k s=k s a dk lewghdj.k] futrk 
ladYiuk rFkk ÅtkZ&n{k Hkou ( jk’Vªh; Hkou lafgrk ds micU/kA Hkou izkDdyu ,oa 
fof'kf"V;k W a ( dk;Z dh ykxr] ewY;k aduA 

2- fuek Z.k midj.k % ekud rFkk fo”k s’k izdkj ds midj.k ( fuokjd vuqj{k.k rFkk ejEer] 
midj.k ds p;u dk s i zHkkfor djus okys dkjd] ferO;;h thou] le; ,oa xfr v/;;u] 
iw athxr rFkk vuqj{k.k ykxrA daØhV midj.k] e`nkdk;Z midj.kA 

3- fuek Z.k vk;k stuk ,oa izc a/ku % fuek Z.k fØ;kdyki] vuqlwfp;k ¡] dk;Z :ijs[kk] ckj j s[kk fp=] 
lafonknk;h Q+ek s a Z dk laxBu] ifj;k stuk fu;U=.k rFkk Ik;Zos{k.kA ykxr ?kVk Srh mik;A 

 usVodZ fo”ys’k.k % lh ih ,e rFkk ih bZ vkj Vh fo”ys’k.k] ¶yk sV VkbZEl] dk;Zdykik s a dk 
udnhdj.k] ykxr vuqdwyrk gsrq latky dk ladqpu] v|ruu] ykxr fo”ys’k.k rFkk lalk/ku 
vkcaVuA 

  
los Z{k.k ,oa ifjogu vfHk;kfU=dh 
 los Z{k.k % nwjh rFkk dk s.k ukius dh lkekU; fof/k;k a] lq/kkj lek;k stu] lek sPpu] Hk wry 

ekufp=.k] mDr mn~ns”; ds fy;s Hk w ekiu midj.kA tofefr] xk syh; rFkk ijhorZ oØ] 
Q+k sVk sx z Se sVªh ds fl)kUrA 

 jsyost+ % LFkk;h ekxZ] LyhilZ] j sy&fLFkjd] [k.Mk”e] fcUnq ,oa Øk WflaXl] VuZ vkmV dk 
fMt+k;u] LVs”kUl] o izk ax.k] pcwrj s] flXuYl rFkk vUr% ik”k] ysoy Øk Sflax] LFkk;h ekxk s a Z dk 
fuek Z.k ,oa vuqj{k.k % j sy dh Øhi] VS ªd izfrjk s/k] lad’kh Z iz;kl] u;k VS ªd MkyukA 

 jktekxZ vfHk;kfU=dh % jktekxZ vk;k stuk ds fln~/kkUr] jktekxZ dk feyku] xq.kk sRrj 
vfHkdYiuk % vuqizLFk dkV] mHkkj] {k Sfrt o yacor oØA ekxk s Z a dk oxhZdj.k % fuEu ykxr 
ekxZ] yphys iSny ekxZ] dBk sj iSny ekxZ] iSny ekxk s Z a dk fMt+k;u rFkk mudk fuek Z.k] iSny 
ekxZ dh foQyrk dk ewY;k adu rFkk l”kfDrdj.kA 

 VSfQ+d vfHk;kfU=dh % iwok Zuqeku rduhds a] e wy ,oa xUrO; losZ{k.k] jktekxZ {kerk] pSuykbZt+M 
rFkk vupSuykbZt+M pk Sjkgs] jk sVjh fMtk;u rRo] fpUg] ladsr] iFk izdk”k % ;krk;kr losZ{k.kA 
jktekxZ foŸk ik s’k.k ds fl)kUrA 
ty foKku] ty lalk/ku ,oa bUthfu;jh 
ty foKku % tyh; pØ] vo{k si.k] ok’ihdj.k] ok’ik sRltZu] vUr% L;anu] vf/kHkkj izokg] 
tykjs[k] ck<+ vko`fRr fo”ys’k.k] tyk”k; }kjk ck<+ vuq”khyu] okfgdk izokg ekxk ZfHkxeu & 
efLdaXe fof/kA 
Hk wry izokg % fof”k’V yfC/k] lap;u xq.kk ad] ifj:) rFkk vifj:) fLFkfr;k s a ds vUrxZr ,d 
dwi ds Hkhrj vjh; izokg uy dwi] ifEi ax rFkk izfrizkfIr ijh{k.k] ry ty laHkkoukA 
ty lalk/ku bUthfu;jh % Hk w rFkk /kjkry ty lalk/ku] ,dy rFkk cgq mn~ns”kh; ifj;k stuk,a] 
tyk”k; dh lap;u {kerk] tyk”k; gkfu;k a] tyk”k; volknuA ty lalk/ku ifj;k stukvk s a dh 
vkfFk ZdhA 
flapkb Z bUthfu;jh % Qlyks a ds fy;s ty dh vko”;drk % miHkk sxkRed mi;k sx] flapkbZ ty 
dh xq.krk ÑfŸk rFkk MsYVk] flapkbZ ds rjhds rFkk mudh n{krk,aA 
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ugjs a % ugj flapkbZ ds fy;s forj.k in~/kfr] ugj {kerk] ugj gkfu;k a] eq[; ,oa forfjdk 
ugjk s a dk laj s[k.k & vR;f/kd n{k izHkuk] Lrfjr ugjs a] muds fMtk;u] fjthe fln~/kkUr] 
Øk afrd vi:i.k] izfrcy] ry HkkjA LFkkuh; ,oa fuyafcr Hkkj ifjogu] j sf[kr ,oa vjsf[kr 
ugjk s a dh ykxr & fo”ys’k.k] ykbfuax ds ihNs fudklhA 
ty xzLrrk % dkj.k rFkk fu;U=.k] fudklh O;oLFkk vfHkdYi] yo.krkA 
ugj lajpuk % vuqizLFk fu;kedk s a ] “kh’k Z fu;kedk s a dk vfHkdYi] ugj izikr] tyokgh lsrq] 
voufydk ,oa ugj fudkl dk ekiuA 
f}ifjorh Z “kh’k Z dk;Z % ikjxE; rFkk vikjxE; uhok s a ij ckf/kdk ds fln~/kkUr vk Sj vfHkdYiA 
[kk slyk fln~/kkUr] ÅtkZ {k;] fLVfyax csflu] volku otZdA 
Hk.Mkj.k dk;Z % ck a/kk s a dh fdLes a ] fMtk;u] n`<+ xq:Ro ds fln~/kkUr rFkk feV~Vh ds ck ¡/k] 
LFkkf;Ro fo”ys’k.k] uh ao mipkj] tk sM + rFkk xfy;kj s fjlko dk fu;U=.kA 
mRIyo ekxZ % mRIyo ekxZ ds izdkj] ÅtkZ {k;A 
unh izf”k{k.k % unh izf”k{k.k ds mn~ns”;] unh izf”k{k.k dh fof/k;k aA 

Ik;k Zoj.k bUthfu;jh 
ty vkiwfr Z % Hk w i`’B rFkk v|LFky ty laLFkkuk s a dk vkdyu] ty ds fy;s Hkkoh ek ax dk iwok Zuqeku] 
ty dh v”k qn~/krk rFkk mldh lkFk Zdrk] Hkk Sfrd jlk;fud vkSj thokf.od fo”ys’k.k] ty jk sx] is; 
ty ds ekudA 
ty dk varxz Zg.k % iafiax rFkk xq:Roh; ;k stuk] ty mipkj % LdUnu ds fln~/kkUr] Å.k Zu rFkk 
volknu] && /khek && rhoz && nkc] fuL;and] Dyk sjhfudj.k] e`nqdj.k] Lokn] xa/k rFkk yo.krk dk 
fu’dkluA 
ty laxzg rFkk forj.k % laxzg rFkk izfriwjd tyk”;k s a ds izdkj] LFkku fu/kk Zj.k rFkk {kerkA forj.k 
iz.kkfy;k a vfHkU;kl] nzopkfyr ikbZi ykbZu] ikbZi fQfVax] U;wudkjh] jk s/kh rFkk nkc okYo lfgr 
okYo] ehVj] forj.k iz.kkfy;k s a dk fo”ys’k.k] {kj.k lalwpu] forj.k iz.kkyh dk vuqj{k.k] i afi ax LVs”ku 
rFkk mudk izpkyuA 
lhoj iz.kkfy;k ¡ % ?kj syw rFkk vk S|k sfxd vif”k’V] okfgr ey] n`f’V & i`Fkd rFkk lfEefyr iz.kkfy;k a] 
lhoj }kjk izokg] lhoj dk vfHkdYi] lhoj vuqc)] eSugk sy] varxZe] tk sM+] lk;Q+u] lkoZtfud 
Hkouk s a es a uydkjhA 
okfgr ey vfHky{k.k % ch vk s Mh] lh vk s Mh] Bk sl foyhu vkDlhtu] ukbVªk stu rFkk Vh vk s lhA 
lkekU; ty ekxZ rFkk Hk wfe ij fu’dklu ds ekudA 
okfgr ey mipkj %  dk;Zdkjh fln~/kkUr] ek=d] d{k] volknu dq.M] fVªfDyax fuL;Und] 
vkDlhdj.k rkykc] voiad mRiz sfjr izØe] lSfIVd VS ad] voiad dk fuiVku] vof”k’V ty iquZpØ.kA 
Bk sl vif”k’V % xk aok s a vk Sj “kgjk s a es a laxzg.k ,oa fuLrkj.k] nh?k Zdkyhu dqi zHkkok s a dk izca/kuA 
Ik;k Zoj.k iznw’k.k % lrr~ fodkl] j sfM;k s,fDVo vif”k’V ,oa fuLrkj.k] m’eh; “kfDr la; a=k s a ] [kkuk s a ] 
unh ?kkVh ifj;k stukvk s a ds fy;s Ik;k Zoj.k lac a/kh izHkko ewY;k adu] ok; q iznw’k.k] ok;q iznw’k.k fu;a=.k 
vf/kfu;eA 
 

5 ¼4½5 ¼4½5 ¼4½5 ¼4½----    dEI;wVj dEI;wVj dEI;wVj dEI;wVj vfHk;kfU=dhvfHk;kfU=dhvfHk;kfU=dhvfHk;kfU=dh    
[k.M & v[k.M & v[k.M & v[k.M & v    

1 lk W¶Vos;j bUthfu;jh % lk W¶Vos;j fodkl izfØ;k % lk W¶Vos;j thou pØ fun”k Z ] fof”kf’Vdj.k 
vfHkdYi midj.k] lk W¶Vos;j vfHkdYi mn~ns”;] izys[ku] foU;kl izca/ku] S/W fo”oluh;rk] lqj{kk] 
tk sf[ke fu/kk Zj.k rFkk vuqj{k.kA 
lk W¶Vos;j vkdyu rduhds a ] loc rFkk FP vkdyuA COCOMO tSls vkuqHkfod fun”k ZA ifj;k stuk 
ekxZ vuqlj.k rFkk vuqlwpuk izR;korZu bUthfu;jhA 
lk W¶Vos;j vko”;drk,a rFkk fof”kf’V;k a ¼OOD, ISD½] fØ;kUo;u dk;Zuhfr;k a ¼f”k[kj uhps] ry 
Åij] Vhe½ rFkk eqn~ns iqu%iz;k sx] fu’iknu] lq/kkj] nk s"k jfgr djuk rFkk nk s"k izfr"k s/kA 
lR;kiu] fof/kekU;dj.k] ijh{k.k rFkk vuqj{k.k % lR;kiu ,oa fof/kekU;dj.k rduhds a ¼i woZ@Ik”pkr~ 
ifjfLFkfr;k a] fLFkj :i] lgh gk sus dk lk{;½ dwV vfHkdYi iBu] lajfpr xeu] ijh{k.k ¼ijh{k.k 
;k stuk] “osr@”;ke ck WDl ijh{k.k] ;wfuV rFkk lesdu izf”k{k.k½ rFkk vuqj{k.k xfrfof/k;k aA 
dwV Hkkfxrk] lk W¶Vos;j la?kVd] Rofjr vk|:i.k] fo”k s’kKrk] fuek Z.k] d{kk foLrkj] es/kkoh lk W¶Vos;j  
vfHkdrk Z 
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CASE midj.kk s a ls ifjp;A 
vfHkdyu ds lkekftd] fof/kd rFkk uSfrd fufgrkFk ZA  
2 mér dEI;wVj f”kYi% 
lekukUrj izØe.k ls ifjp;] ukyiFkh; rFkk lfn”k izØed] SIMD rFkk MIMD dEI;wVlZ % cgq 
izØed f”kYi] MkVk pfyr la;k stu] MkVk izokg dEI;wVj f”kYiA lekukUrj izrhd xf.kr] leukUrjrk 
dh [kk st] LFkkuh; larqyu] lapkj rFkk ladyu] iz:ih] lekukUrj Hkk’kk dh fo”k s’krk,a] vuqoh{kd rFkk 
ifjpkyu iz.kkfy;k aA ladj dEI; wVjk s a dk ifjp;A 
ladyd fuek Z.k 
“kkfCnd fo”ys’k.k % izrhd xf.kr ls esy [kkrs gq, dqN ifj’Ñr izfr:i rFkk mudh vuqdwyu;rkA 
LEX dk mi;k sxA 
=qfV dk iqu% lq/kkj % [kk st] fjik sVZ djuk] ladyu izfØ;k es a =qfV;k s a dk iqu% lq/kkjA 
okD; jpuk fo”ys’k.k % izkekf.kd LR inPNsn] vLi’V :i O;kdj.kk s a dk s lq/kkjuk] LL ¼1½ es a = qfV;k s a 
dh fjik sVZ djukA ifjpkyd izkFkfedrk rFkk LR inPNsnu LALR ¼1½ leqPp;k s a dk n{k l`tu] LR 
inPNsnk s a dk bZ"Vehdj.k] ifjorZuk s a dk bZ"Vrehdj.kA 
pkyu le; Hk.Mkj.k % lfØ;rk vfHkys[k] vLohdk;Z c qykok s a ls fuiVuk] ifjorhZ yackbZ okys [k.Mk s a 
dk izc a/ku] dpjk ,d= djuk rFkk lqlaxfr] ljf.k;k s a ] lajpukvk s a rFkk oxZ gsrq vkcaVu dk;Zuhfr;k aA 
VkbZi tk ap % dk;k s Z a o izpkydk s a dk vfrHkkj] cgq:ih; dk;Z] ,dhdj.k izrhd xf.krA 
dwV mRifŸk rFkk lseSfUVd fo”ys’k.k % lseSfUVd LVSDl] Jsf;r vuqokn] okD; jpus dk fo”ys’k.k] 
funs Zf”kr vuqokn] vfHkO;fDr;k s a dk ewY;k adu] fu;U=.k lajpuk,a] izfØ;k iqdkjA  
dwV bZLVrehdj.k % ewy CykDl rFkk Qk sfYMax] ikjLifjd fØ;kRed ywi ds Hkhrj bZLVrehdj.k] izokg 
vkj s[k fo”ys’k.k ds ek/;e ls bZLVehdj.k] dwV lq/kkj ifjorZu] ;U= fuHk Zj bZLVrehdj.k A 
ladyd % inPNsn mRifŸk dkjd] YACC Jsf;r LL ¼1½ inPNsn mRifŸkdkjd] ;a= eqDr dwV 
mRifŸkA 
3 MkVk lapkj   
laokn iz.kfy;k a % laokn ek/;e rFkk mudh fof”k’Vrk,aA 
ladsrk s a ds rRo % iz.kkfy;k s a dk oxh Zdj.kA LTI iz.kkfy;k a rFkk iqufuZek Z.k fof/k;k a] laHkkO;rk rFkk 
;kn`fPNd ifjofrZ;k s a dh leh{kk] laHkkO;rk ?kuRo dk;Z] vko`fŸk {k s= es a ;kn`fPNd izfØ;kvk s a dk 
fooj.k] xk Sfl;k a ,aM OgkbZV izfØ;k,aA 
lwpuk lzk srk s a dh ek WMfyax % lwpuk dk mik;] lzk sr dwV rduhds a tSls gQeSu dwV] ysEisy&ft+o dwV] 
Cyk Wd dwV rFkk pØh; dwV] ek=kdj.k] LiUn dwV] DPCM, cgqx q.kd rFkk cgqx q.kdh; PCM ladsr] 
MsYVk vkifjorZu rFkk vuqdwyd MsYVk vkifjorZu] vko`fŸk foHkktu cgqxq.ku] ladkyd TDM rFkk 
lk af[;dh; TDMA  
vkifjorZu % bldh vko”;drk] ewy PAM rduhds a ] };h PSK]  DPSK, QPSK < vko`fŸk f”k¶V 
dh djuk] M-ary-FSKA 
czk WMcS aM ladsr izkIrdrkZ % =qfV dh laHkkO;rk] fuLianu] ijLij laca/k izdkj dk vukifjorZd] esydkjh 
fuLiand vukifjorZd leuqxr nk s’kn”k Zd] ijLij laca/k] };h rFkk M-ary vkifjorZu es a = qfV;k a ] ISI 
ds lkFk PAMA 
vadh; lapkj iz.kkfy;k s a es a ukn x.kuk( ledj.k dk ifjp;] MkVk laihMu rduhdk s a dk ifjp;] 
vfHkpkyu rFkk lSy vfHkpkyu rduhds aA 
4 vadh; ladsr lalk/ku% 
i`Fkd le; ladsr rFkk iz.kkfy;k a % i`Fkd le; ladsr vuqØe] jSf[kd Ik;k Z; fu”py iz.kkyh] fLFkjrk] 
j Sf[kd fLFkjk adA xq.kd fHkérk lehdj.k] i`Fkd le; iz.kkfy;k s a rFkk ladsrk s a dk vko`fŸk {k s= 
izfr:i.k] Qwfjvj :ik arj ds lefer xq.k] lrr~ le; ladsr dk fun”k ZuA f}foeh; vuqØe rFkk 
iz.kkyhA 
Z :ik arj % Z :ik arj] foijhr Z :ik arj izes; rFkk xq.k] iz.kkyh dk;Z] f}foeh; :ik arjA 
i`Fkd Qwfjvj :ik arj % vkof/kd vuqØek s a dk izfr:i.k] i`Fkd Qwfjvj J` a[kyk] Z :ik arj dk fun”k Zu] 
lhfer iFkkUrj Jsf.k;k s a dk Qwfjvj izfr:i.k] i`Fkd Qwfjvj :ik arjA DFT ds xq.k] DFT dk 
mi;k sx djrs gq, jSf[kd ifjoyuA 
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izokg vkj s[k rFkk vadh; fuLiand dk vkO;wg izfr:i.k % vadh; latkyk s a ] vkO; wg dk ladsr izokg 
vkj s[k izfr:i.kA 
vadh; latkyk s a dk izfr:i.k] IIR ds fy;s ewy latky lajpuk,a] i{kkUrfjr Lo:i] FIR iz.kkfy;k s a 
ds fy;s ewy latky lajpuk,a] ekun.M ek=kdj.k izHkko] vadh; fuL;andk s a rFkk blds vuqiz;k sxk s a gsrq 
VsysxUl dk ize s;A  
vadh; fuL;and vfHkdYi rduhd % ln`”k fuL;andk s a ls IIR vadh; fuL;and dk vfHkdYi] FIR 
vadh; fuL;and ds xq.k( FIR dk vfHkdYiA foaMk st+ dk mi;k sx djrs gq, fuL;and] IIR rFkk FIR 
fuL;andk s a dh rqyukA 
i`Fkd Qwfjvj :ik arj dk vfHkdyu xk s,V~t+ sy dk izrhd xf.kr] le; izrhd xf.kr es a n”keyohdj.kA 
vko`fŸk es a n”keyohdj.kA izrhd xf.kr] N feJ la[;k gsrq FFT izrhd xf.kr es a lkekU; 
vfHkdyuh; fopkj] pIlZ Z :ik arj izrhd xf.krA 
i`Fkd fgycVZ :ik arj % vkdfLed vuqØek s a ds fy;s okLrfod ,oa dkYifud Ik;k ZIrrk] U;wure Qst+ 
ifjfLFkfr] fgycVZ DFT rFkk tfVy vuqØek s a ds fy;s :ik arj lac a/kA 
5 izpkyu iz.kkfy;k a 
iz zpkyu iz.kkfy;k s a ds bfrgkl dk ifjp; % izfØ;k,a rFkk vUr% izfØ;k laokn % Le`fr izca/k] QkbZy 
iz.kkfy;k aA 
xfrjk s/k % ifjfLFkfr;k a] fun”k Zu] [kk st] iqu%lq/kkj] xfrjk s/k nwj djuk] xfrjk s/k izLrqfrdj.kA 
dsl v/;;u % ;wfuDl % izfØ;kvk s a dk fØ;kUo;u] Le`fr fun”k Z] QkbZy iz.kkfy;k a] xfrjk s/k ls fuiVuk] 
dk;Zuhfr;k a] vuqlwphdj.k] IPC, iz.kkyh cqykosA 
foaMk st+ 2000 loZj izk S|k sfxdh % ijrh; lajpuk] vUr%i zpkyu ;k sX;rkA 
forfjr iz.kkfy;k a % forfjr iz.kkfy;k s a e s a H/W rFkk S/W ladYiukvk s a dk ifjp;] latky izpkyu 
iz.kkfy;k a rFkk NFS ] NFS ] f”kYi ,oa u;kpkj xzkgd loZj fun”k Z] forfjr QkbZy iz.kkfy;k aA 
6 MkVk vk/kkj izc a/ku iz.kkfy;k a  
ewy ladYiuk,a] MkVk vk/kkj iz.kkyh f”kYiA vko”;d rRo lac a/k fun”k Z] lac a/kdkjd fun”k ZA  
nz qr iqu% lq/kkj % foQyrk lR;kiu] Hk.Mkj.k mRØe] lapkyu fun”k Z ] yk Wx vk/kkfjr iqu% lq/kkj] cQ+j 
izca/ku rFkk tk ap fcUnqA 
leorZuk fu;U=.k % Hk.Mkj.k fun”k Z ] lapkyu foQyrk ls iqu% lq/kkj] xfrjk s/k ls fuiVukA 
lqj{kk ,oa lR;fu’Bk % lqj{kk ,oa lR;fu’Bk dk mYya?ku] vf/kd`r djuk rFkk n`f’Vdk s.k] SQL es a 
lqj{kk iz.kkfy;k a] ,ufØI”kuA 
mRØeh; fun”k Z % f”kYi] MkVk lajpuk] ckg~; Lrj] MkVk gLr dk S”ky] vkUrfjd Lrj rFkk rkfdZd 
MkVk vk/kkjA 
latky fun”k Z % f”kYi] MkVk lajpuk] ckg~; rFkk MkVk gLr dk S”kyA DBM S dk p;u] OOBD ls 
ifjp;] forfjr DIS] vLFkk;h DB rFkk lfØ; DBA  
7 dEI;wVj laxBu 
vadh; dEI;wVj dk lkekU; laxBu] dk;Zdkjh Cyk WDl] MkVk izfr:Ik.k] fLFkj rFkk Iyoeku fcUnq] 
n”keyo vad xf.kr] fcV LykbZ Zl ekbZØk si zk sl slj ¼ifjp;½] iw.k Z ;k std] ygjokgd ;k std] yqd vgsM 
dSjh tsuSj sVlZ] xq.kk ,oa foHkktu ifjiFk] ,d vadxf.kr bdkbZA 
vuqns'k pØ] vuqns'k vuqØe.k] Qkes ZV vkSj mldh O;k[;k] lw{e izk sxke vo/kkj.kk rFkk fu;a=.k bdkbZ 
fMtkbu 
v/k Zpkyd Le`fr rFkk Le`fr laxBu] okLrfod% Le`fr] va”k] i`’B] i`f’Br va”k] lqjf{kr Le`fr rFk 
vUr%i`f’Br Le`frA 
I/O laxBu  dh ladYiuk,a] MkVk vUrj.k fof/k;k a ] i zk sx zkfer I/O] DMA] O;o/kku vk/kkfjr vUrj.k] 
I/O ek/;e] I/O izØed] Øfed vUrj.k rFkk ladkyuA 
,lsEcyh Lrj ds izk sx zkeu dk ifjp; & ,lsECylZ dh ladYiuk,] eSØk st+] fyadlZ rFkk yk sMlZ] fyafdax 
yk sMlZA 
eYVh izk sx zkeu rFkk le; foHkktu] mér dEI;wVj f”kYi dk  ifjp; ¼ikbZ ai ykbfuax] lwlaxfr] 
lalk/kd rFkk eYVh izk sl sllZ½A 
izpkyu iz.kkyh dk ifjp;A DOS rFkk UNIX dk dsl v/;;u ¼rqyukRed½A  
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[k.M&c[k.M&c[k.M&c[k.M&c    
1- dEI;wVj latky rFkk lapkj % OSI rFkk DOD fun”k Z] lkr ijr fun”k Z ] LAN, MAN, WAN, 
:fVax] fLofpax] ISDN, X.25, Ýse fjysA 
2- oLrqijd izk sx zkeu dk;Zfof/k  

oLrqijd izk sx zkeu dk ifjp;] bldh vko”;drk rFkk vis{kk,a] lkekU; oLrqijd n”k Zu] lk W¶Vos;j 
mi;k sfxrk] dwV foHkktu] Rofjr ewyHk wr] lwpuk vkoj.kA 
Jsf.k;k a] izrhd rFkk fof/k;k a ] izkoj.k] lajpd] iqujko`Ÿkd] vUrjki`’BA 
dk;Z vfr Hkkfjrk] buykbZu dk;Z] ifjpkyd rFkk ifjpkyd vfrHkkfjrk] iqujko`ŸkdA 
mŸkjkf/kdkj vk/kkj Js.kh] O;qRié Jsf.k;k a] fe= Js.kh] fLFkj Js.kh] Vkb Zi tk ap] Js.kh foLrkjA 
cgq mŸkjkf/kdkj rFkk cgq:irk] lkj Jsf.k;k a] okLrfod% dk;Z] okLrfod% vk/kkj Js.kh] fLFkj rFkk 
xfr”khy vkca/ku] vfrHkkfjrk] ijeko”;d izdkj ifjorZuA 
oLrq ijd vfHkdYiuk] Js.kh igpku] mŸkjkf/kdkj fooj.k] n`”;rk rFkk fuHk Zjrk] tqM+ko o lalatuA 
, Mh Vh Js.kh tSlh Jsf.k;k s a dk dsl v/;;u] I/O Js.kh] fLVª ax Js.kh] laiknd Js.khA 
Hkk’kk v/;;u % C++ ] vk WCtsDV ikLdyA 

3- i`Fkd lajpuk,a 
leqPp;k s a dk ifjp;leqPp;k s a dk ifjp;leqPp;k s a dk ifjp;leqPp;k s a dk ifjp; % dsoy leh{kkA 
rdZ % rdZ iw.k Z dFku rFkk rkfdZd ifjpkyu] lR; lkfjf.k;k a] lekudrk rFkk fufgrkFk Z ] rdZ ds 
fu;e] xf.krh; izorZu rFkk DokfUVQk;lZA 
leqPp; fln~/kkUrleqPp; fln~/kkUrleqPp; fln~/kkUrleqPp; fln~/kkUr % leqPp; gsrq lk{; dh fof/k] osu vkj s[k] leqPp; lnL;rk lkfjf.k;k a ] ifjHkk’kk, a] 
leqPp; fln~/kkUr ds fu;e] leqPp;k s a dk foHkktuA 
Øe ifjorZu] e sy rFkk i`Fkd laHkkO;rkØe ifjorZu] e sy rFkk i`Fkd laHkkO;rkØe ifjorZu] e sy rFkk i`Fkd laHkkO;rkØe ifjorZu] e sy rFkk i`Fkd laHkkO;rk    % Øe ifjorZu rFkk esy dh mRifŸk] i`Fkd laHkkO;rk] 
ifjfLFkfr tU; laHkkO;rkA 
lac a/k ,oa vkj s[klac a/k ,oa vkj s[klac a/k ,oa vkj s[klac a/k ,oa vkj s[k    %    
laca/k ,oa vkj s[k] iFk rFkk lac a/k o vkj s[k] lac a/kk s a ds xq.k] lekudrk lac a/k] lac a/kk s a o vkj s[kk s a dk 
dEI;wVj izfr:i.k] laca/kk s a dk gLr dkS”ky] vYidkfyd canh] ok W”k ZYl dh izrhd xf.krA 
dk;Z rFkk dk;Z rFkk dk;Z rFkk dk;Z rFkk fixu gk syfixu gk syfixu gk syfixu gk sy % 
ifjHkk’kk] dk;k s Z a ds izdkj] vUr%{k sih;] fo’k;ijd] oLrqijd] jpuk] igpku rFkk foijhr dk s’B 
fln~/kkUrA 
js[kkfp=] ik sl sV ~l gkl vkj s[k] iztky] lhfer rdZ cht xf.kr] lewg ,oa muds vuqiz;k sx] oy; ,oa 
{k s= dk ifjp;A 
4444----    dEI;wVj dEI;wVj dEI;wVj dEI;wVj xzx zx zx z kfQ+DlkfQ+DlkfQ+DlkfQ+Dl    
ifjp; % vuqiz;k sx {k s=] izn”k Zu ;qfDr;k a rFkk gkMZ dk Wih ;qfDr;k a] vknku iznku fufoZ’V ;qfDr;ka] 
izn”k Zu lalk/kd] lkeatL; iz.kkyh] lfn”k mRifŸkA 
jkLVj izrhd xf.krjkLVj izrhd xf.krjkLVj izrhd xf.krjkLVj izrhd xf.kr % j s[kk adu izrhd xf.kr & DDA rFkk cz slsugSe dh izrhd xf.kr rFk miukeu 
rduhds aA pØ mRifŸk izrhd xf.kr] nh?k Z o `Ÿk rFkk vU; oØ mRifŸk] iqjkru “k Syh rFkk izn”k Zu 
lalk/kd vUrjk i`"B] {k s=&iwjd vuoyqdk su j s[kk ,Yxk s] ckmUMªhfQy rFkk ¶yM fQy rduhds a ] ikB 
mRifŸk rFkk izn”k Zu izØed vUrjkuhdA 
2222D    es a T;kferh; ifjorZues a T;kferh; ifjorZues a T;kferh; ifjorZues a T;kferh; ifjorZu    % ewy ifjorZu] oMZ] NDC ;qfDr rFkk le:i lkeatL; iz.kkfy;k a] la;qDr 
ifjorZuA 
foaMk sb ax rFkk fDyfiaxfoaMk sb ax rFkk fDyfiaxfoaMk sb ax rFkk fDyfiaxfoaMk sb ax rFkk fDyfiax % fo aMk sb ax ladYiuk] fo aMk s n`”; va”k ifjorZu izrhd xf.kr] ykbZu fDyfiax 
izrhd xf.kr rFkk dk sg su&lnjyS aM rFkk fy;k ax o ckL Zdh] {k s= fpfiax fof/k;k a tSls LnjyS aM rFkk 
gk sYxeSuA 
fo[k.Mufo[k.Mufo[k.Mufo[k.Mu % [k.M] [k.M QkbZys a ] fo[kf.Mr izn”k Zu izØed] [k.M Js;A 
xzkfQDl gkMZo s;j % izn”k Zu fu;u=d] DAC rFkk cQ+j laxBuA 
3333D    dk ifjp;dk ifjp;dk ifjp;dk ifjp; % 3D lkeatL; iz.kkyh] 3D izn”k Zu rduhds a rFkk 3D ifjorZuA  
f=foeh; izfr:i.k % fun”k Zd cgqHk qt rFkk oØh; Hk wry] Lohi izfr:i.k] CSG rFkk B-rep rduhds aA 
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3333D    n`n`n`n`'''';koyk sdu;koyk sdu;koyk sdu;koyk sdu % fp=.k fof/k;k a ] n`”;koyk sd ifjorZu] 3D es a fpfi axA 
Nfo laNfo laNfo laNfo la''''ysysysys"""" k.kk.kk.kk.k % Nqih j s[kk rFkk Nqih lrg gVkus dh rduhds a tSls i`’B Hkkx xgjkbZ ] cQj fof/k;k a] 
LdSu ykbZu fof/k] vkdZ mi[k.M fof/k] vk sdj fof/k;k aA 
izdkizdkizdkizdk''''k ,o a Nk;k aduk ,o a Nk;k aduk ,o a Nk;k aduk ,o a Nk;k adu % izdkf”kr fln~/kkUr] izfrfc ac] dysoj rFkk lrg izfr:i] Nk;k,a] gkQ+ Vk sfu ax] 
lrg Nk;k adu fof/k;k a ] xkmuS aM Nk;k adu] Qk ax Nk;k adu] j s vuqj s[kuA 
iz;k sDrk varjki`"Biz;k sDrk varjki`"Biz;k sDrk varjki`"Biz;k sDrk varjki`"B % ijLij fufoZ’V rduhds a] Hkk Sfrd ;qfDr&oxhZdj.k] ijLij fp= ladqpu rduhds a] 
fLFkfrd fof/k;k a ] ck/;rk,a] fxzM~l rFkk iz{k s= fufoZ’V dk;Z] bosUV gS aMy] iz;k sDrk varjki`"B] vkns”k 
Hkk’kk] lk/ku vfHkdYi] fuxZr izk:iA 
5555----    lapkj bUthfu;jh ds fln~/kkUrlapkj bUthfu;jh ds fln~/kkUrlapkj bUthfu;jh ds fln~/kkUrlapkj bUthfu;jh ds fln~/kkUr    
ladsr rFkk muds izfr:i.kladsr rFkk muds izfr:i.kladsr rFkk muds izfr:i.kladsr rFkk muds izfr:i.k % Qwfjvj J` a[kyk] Qwfjvj :ik arj] lrr~ o.k ZØe] vko`fŸk p;ud] latky 
rFkk ifjorZdA 
ewy lwpuk fln~/kkUrewy lwpuk fln~/kkUrewy lwpuk fln~/kkUrewy lwpuk fln~/kkUr % lwpuk] i`Fkd iz.kkfy;k s a dh le:irk] ikj s’k.k dh nj] vuko”;drk] n{krk 
rFkk ek/;e {kerkA 
fofofofoLrkj vkifjorZuLrkj vkifjorZuLrkj vkifjorZuLrkj vkifjorZu % vko`fŸk o.k ZØe] ÅtkZ laca/k] fofHké vkifjorZudk s a dk fooj.k rFkk ewy 
vko”;drk,aA rqyukA DSB, DSBSC, SSBA VSB o.k ZØe vkifjorZd rFkk [kk stdA 
vko`fŸk vkifjorZuvko`fŸk vkifjorZuvko`fŸk vkifjorZuvko`fŸk vkifjorZu % FM dk vko`fŸk o.k ZØe] pj.k vkifjorZu] vkokt+ dk izHkko] FM rFkk 
vukifjorZdk s a dh mRifŸkA  
Lian vkifjorZuLian vkifjorZuLian vkifjorZuLian vkifjorZu % fun”k Zd izes;] fuEu ikl rFkk cS aM ikl ladsr] PAN, PWM, PPM, PCM rFkk 
MsYVk] vkifjorZd ds rRoA FDM, TDM, AM rFkk FM jsfM;k s ikj s’kd rFkk izkIrdrkZA 
fof”k’Vrk,a] Cyk Wd vkj s[kA   
6666----    rdZ ifjiFkrdZ ifjiFkrdZ ifjiFkrdZ ifjiFk % la[;k iz.kkfy;k a ,oa dwV % };h] v’Vh; rFkk ‘kM~ n”keyoh;] la[;k iz.kkfy;k aA fdlh 
,d vk/kkj ls nwljh la[;k iz.kkyh es a ifjorZuA };h] ,Dlsl&3] vdkj&la[;kRed] EBCDIC] 
gk sysfjFk] ASCII dwV] dwV ifjorZu] =qfV [kk st rFkk dwV lq/kkj] lekurk rFkk gSfe ax dwVA 
};h vadxf.kr};h vadxf.kr};h vadxf.kr};h vadxf.kr % tk sM + o xq.kk ds ewy fu;e] fpg~u ifjek.k ladsr] ,d ds iwjd ladsr] nk s ds i wjd 
ladsr] };h dk mi;k sx dj tk sM + o xq.kk] v’Vh; rFkk ‘kV~ n”keyoh; la[;k iz.kkfy;k aA 
cwfy;ucwfy;ucwfy;ucwfy;u    cht xf.kr ,o a rdZ }kjcht xf.kr ,o a rdZ }kjcht xf.kr ,o a rdZ }kjcht xf.kr ,o a rdZ }kj % rdZ cht xf.kr izes;] rdZ cht xf.kr dk mi;k sx dj rdZ 
vfHkO;fDr;k s a dh deh] lR; lkjf.k;k a] feUVEZl] eSDlVEZl] SOP o POS Lo:iA ekud SOP rFkk 
POS Lo:iA ewy rFkk lkoZHkk Se }kj] }kjk s a dk fu;U=.k igywA }kjk s a dk s lfØ; ,oa fuf"Ø; djukA 
K ekufp= izfr:i.k ds rkfdZd dk;Z] 6 ifjofrZ;k s a rd K ekufp=k s a  dk mi;k sx dj rdZ dk;k s Z a dk 
ljyhdj.kA DokbZu eSdDyLdh fof/k rFkk rdZ dk;Z deh gsrq mi;k sx fd;s tkus okys ohp vkj s[kA 
la;qDr rdZ ifjiFk % la;qDr rFkk vuqØfed rdZ ifjiFkk s a dh ladYiukA }kjk s a dk mi;k sx dj 
fuEufyf[kr ifjiFkk s a dk s okLrfod :i nsuk % 
¼,½ la;qDr rdZ fØ;kUo;d iz.kkfy;k aA 
¼ch½ vadxf.kr ifjiFk] v/k Z ,oa i w.k Z ;k std] O;dyd] xq.kd] dwV ifjorZd] lerk mRiknd] lerk 
tk apd] rqyukRedA 
¼lh½ cgqxq.kd] vcgqx q.kd] dwV l`td] dwV vuqokndA 
¼Mh½ ek/;e fu;U=.k dh ladYiukA 
¼bZ½ cgqxq.kd] vcgqxq.kd@dwV vuqoknd] lerk mRiknd@tkapd gsrq MSI ;qfDr;k s a dk 

vuqi z;k sxA }kjk s a dk mi;k sx dj {kerk foLrkj dh ladYiukA ;k sxd] vuqØfed ;k sxd] BCD 
;k sxd@O;dyd] dSjh yqd vgsM ;k sxd] xq.kd] rhoz xq.kdk s a g sr q MSI ;qfDr;k s a dk mi;k sxA 
vadxf.kr rdZ ,ddA 

vuqØfed ifjiFk % ladkyd o vladkyd izpkyuk s a dh ladYiuk] f¶yi ¶yk WIl % fVªxfj ax rFkk ,M~l 
fVªxfj ax] f¶yi ¶yk WIk o/k Zd lkfjf.k;k a ] f¶yi ¶yk WIl dh fVªxfj ax rFkk le;A ¼ch½ jftLVlZ % ¼lh½ 
le;cn~/k vuqØfed ifjiFkk s a dk fo”ys’k.k ¼Mh½ vladkyd x.kd % Å¡p s&uhps x.kd] ek WM ~; wy N 
x.kd] fXyp leL;k -----¼b Z½ ladkyd x.kd % ladkyd x.kdk s a ds fy;s K ekufp= dk mi;k sx] oy; 
x.kd] fod`r oy; x.kd] f”k¶V jftLVlZ dk mi;k sx djus okys x.kd % f¶yi ¶yk WIl dk mi;k sx 
djrs gq, vuqØe mRikndA  
7- lh izk sx zkeu % C, ANSIC dh fof”k’Vrk,a] ,d C izk sx zke dh lajpukA 
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fu;U=.k lajpuk rFkk ywfiax dk;Z] dk;Z fo’k; {k s= 
ljf.k;k W a ] ik WbUVlZ] lajpuk,a rFkk ;qfuvUlA 
Le`fr izca/ku rFkk Q+kbZy izca/ku % fuEu Lrj ,oa mPp Lrj QkbZy igq apA vuqØfed rFkk ;kn`fPNd 
igq ap Q+kbZys a ] =qfV ls fuiVukA 
iwoZ lalk/kd % LFk wy izfrLFkkiu] “kh’k Z Q+kb Zy lfEeyu] ekud iqLrdky;k s a dk v/;;uA 
8- dEI;wVj dk;Zfof/k rFkk izrhd xf.kr 
i`Fkddj.k] [kk stA 
Hk aMu~ ,oa iafDr;k a rFkk laidZ lwfp;k a] o`{kA 
vkj s[k % izfr:i.k] vYidkfyd laoj.k ;k iFk vkO;wg] j s[kkfp= laj s[k.k] lcls Nk sVk ekxZ & leL;k] 
U;wure ykxr foLrkjd o`{k] ihNs gVuk rFkk yk sHkh izrhd xf.krA 
vkO;wg ifjpkyu % LVS ªlsu dk vkO;wg xq.ku] ,y ;w foÑr izrhd xf.kr] fojy vkO;wgA 
izrhd xf.kr rFkk bldh n{krkA 
gS”k dk;Z] Vdjko ls fuiVus dh rduhds a ] ljf.k izfr:i.k] ik sLV fQDl Lo:i es a vfHkO;fDr dk 
ewY;k adu] bu fQDl ls ik sLV fQDl ifjorZuA 

5¼5½- bySfDVªdy vfHk;kfU=dh 
[k.M & v 

ifjiFk ifjiFk ifjiFk ifjiFk fl)karfl)karfl)karfl)kar % fo|qr vo;o] tky ys[kkfp=] dsfYou /kkjk fu;e] dsfYou ok sYVrk fu;e] 
ifjiFk fo”ys’k.k fof/k;ka( uk sMh; fo”ys’k.k ( ik”k fo”ys’k.k( vk/kkjHk wr tky izes; rFkk 
vuqiz;k sx ( {kf.kdk fo”ys’k.k ( RL] RC ,oa RLC ifjiFk ( T;koØh; LFkk;h voLFkk 
fo”ys’k.k ( vuquknh ifjiFk ( ;qfXer ifjiFk( larqfyr f=dyk ifjiFkA f}dkjd tkyA 
ladsr ,oa r a=ladsr ,oa r a=ladsr ,oa r a=ladsr ,oa r a= % lrr dky ,oa fooDr&dky ladsrk s a ,oa ra= dk fu:i.k ( jSf[kd dky 
fu”pj ra=] laoyu] vkosx vuqfØ;k ( laoyu ,oa vody varj lehdj.kk s a ij vk/kkfjr 
jSf[kd dky fu”pj ra=k s a dk le; {k s= fo”ys’k.kA Qfj, :ikarj] ysIykl :ikarj] 
tSM&:ikarj] varj.k Qyu ladsrk s a dk izfrp;u ,oa mudh izfrizkfIrA fooDr dkyra=k s a ds 
}kjk rqY; :i ladsrks a dk DFT] FFT lalk/kuA 
fo|qr pqEcdh; fl)k arfo|qr pqEcdh; fl)k arfo|qr pqEcdh; fl)k arfo|qr pqEcdh; fl)k ar % eSDlosy lehdj.k] ifjc) ek/;e es a rjax lapj.k] ifjlhek 
voLFkk, a] lery rjaxk s a dk ijkorZu ,oa viorZu] lapj.k ykbus a % izxkeh ,oa vizxkeh 
rjaxs a ] izfr ck/kk izfrrqyu] fLeFk pkVZA 
rqY; ,oa bysDVªk WfudhrqY; ,oa bysDVªk WfudhrqY; ,oa bysDVªk WfudhrqY; ,oa bysDVªk Wfudh % vfHky{k.k ,oa Mk;k sM dk rqY; ifjiFk ¼o `gr ,oa y?kq ladsr½] 
f}laf/k Vªk WftLVj] laf/k {k s= izHkko Vªk W ftLVj ,oa /kkrq vkWDlkbM lkfepkyd {k s= izHkko 
Vªk WftLVj] Mk;k sM ifjiFk % drZu] xzkeh] fn’Vdkjh] vfHkufrdj.k ,oa vfHkufr LFkkf;Ro] 
{k s= izHkko Vªk W ftLVj izo/k ZdA /kkjk niZ.k izo/k Zd % ,dy ,oa cgqpj.kh] vody] 
lafØ;kRed] iqufuZo s”k ,oa “kfDr izc a/kdk s a dk fo”ys’k.k] izc a/kdk s a dh vko`fr vuqfØ;k] 
lafØ;kRed izc a/kd ifjiFk] fuL;and] T;koØh; nksfy= % nk syu ds fy, dlkSVh] ,dy 
Vªk WftLVj vkSj lafØ;kRed izo/k Zd foU;kl] Qyu tfu= ,oa rjax ifjiFk] j Sf[kd ,oa 
fLopu fo|qr vkiwfrZA 
vadh; bysDVªk W fudhvadh; bysDVªk W fudhvadh; bysDVªk W fudhvadh; bysDVªk W fudh % c wyh;u chtxf.kr] cwyh; Qyu dk U;wurehdj.k] rdZ}kj] vadh; 
lekdfyr ifjiFk dqy] ¼DTL] TTL] ECL] MOS] CMOS½A la;qDr ifjiFk ( vadxf.krh; 
ifjiFk] dksM ifjorZd] eYVh IysDlj ,oa fodksfM=A  
vuqØfed ifjiFk pV[kuh ,oa FkiFki] xf.k= ,oa foLFkkiu iath;d] rqyfu=] dkyfu;ked 
cgqdafi=A izfrn”kZ ,oa /kkj.k ifjiFk] rqY;:i vadh; ifjorZ ¼ADC½ ,oa vadh; rqY; :i 
ifjorZd ¼DAC½A lkfepkyd Le`fr;k aA izØfer ;qfDr;ks a dk iz;ksx djrs gq, rdZ 
dk;kZUo;u ¼ROM] PLA] FPGA½A 
ÅtkZ :ik arj.kÅtkZ :ik arj.kÅtkZ :ik arj.kÅtkZ :ik arj.k % oS|qr ;k af=dh ÅtkZ :ikarj.k ds fl)kar % ?k qf.k Zr e”khuk s a es a cy vk?k w.k Z 
,oa fo|qr pq acdh; cy] fn-/kk-e”khus a % vfHky{k.k ,oa fu’iknu fo”ys’k.k] ek sVjk s a dk izkj aHku 
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,oa xfr fu;a=.k] ifj.kkfe= ( izpkyu ,oa fo”ys’k.k ds fl)kUr ( fofu;eu n{krk ( 
f=dyk ifj.kkfe= % f=dyk iz sj.k e”khus a ,oa rqY;dkfyd e”khus a %  vfHky{k.k ,oa fu’iknu 
fo”ys’k.k ( xfr fu;a=.kA 
''''kfDr bysDVªk W fudh ,oa fo|qr pkyukfDr bysDVªk W fudh ,oa fo|qr pkyukfDr bysDVªk W fudh ,oa fo|qr pkyukfDr bysDVªk W fudh ,oa fo|qr pkyu % v/k Zpkyd “kfDr ;qfDr;ka % Mk;k sM] Vªk WftLVj] 
Vªk;d] GTO ,oa /kkrq vkWDlkbM lkfepkyd {k s= izHkko Vªk WftLVj&LFk Sfrd vfHky{k.k ,oa 
izpkyu ds fl)kar] fVªxfj ax ifjiFk] dyk fu;a=.k fn’Vdkjh] lsrq ifjorZd % iw.k Z fu;af=r 
,oa v)Zfu;af=r FkkbfjLVj pkij ,oa buoVZjk s ds fl)kar] DC & DC ifjorZd] fLop eksM 
bUoVZj] dc ,oa dc eksVj pkyu ds xfrfu;a=.k dh vk/kkjHk wr ladYiuk] fopj.kh; pky 
pkyu ds vuqiz;k sxA 
rqY;:i lapkjrqY;:i lapkjrqY;:i lapkjrqY;:i lapkj % ;kn`f +PNd pj % larr] fofoDr ( izkf;drk] izkf;drk Qyu] lkaf[;dh; 
vkSlr ( izkf;drk fun”kZ ( ;kn`fPNd ladsr ,oa /ofu % le /ofu] lerqY; cS aM pkSM+kb Z] 
/ofu lfgr ladsr iz s’k.k] /ofu ladsr vuqikr] jSf[kd cw ekWMqyu % vk;ke&ekMqyu % 
f}lkbM cS aM & ,dy pSuy ¼DSB&SC½ ,oa ,dy lkbM cS aMA ek WMqyu ,oa foekMqyu ( 
dyk vkSj vko`fŸk ekMqyu % dyk ekMqyu ,oa vko`fŸk ekWMqyu ladsr] ladh.k Z cS aM vko`fŸk 
ek WMqyu] vko`fŸk ekWMqyu dyk ekWMqyu ds fy, tuu ,oa lalwpu] fu’izcyu] iwoZ izcyuA 
laokgd rjax ekWMqyu ¼CWM½ ra= % ijkladj.k vfHkxzkgh] vk;ke ekWMqyu vfHkxzkgh] lapkj 
vfHkxzkgh] vko`fŸk vfHkxzkgh] dyk ikf”kr ywi] ,dy lkbM cS aM vfHkxzkgh] vk;ke ekWMqyu 
,oa vko`fŸk ekWMqyu vfHkxzkgh ds fy, flxuy&/ofu vuqikr x.kuA 

[k.M c 
fu;a=.k ra=fu;a=.k ra=fu;a=.k ra=fu;a=.k ra= % fu;a=.k ra= ds rRo] [k aM vkjs[k fu:i.k % [k qyk&ik”k ,oa canik”k ra=] 
iqufuZo s”k ds fl)kUr ,oa vuqi z;k sxA fu;a=.k ra= vo;o] jSf[kd dky fu”pj ra= % dky 
iz{k s= ,oa :ikarj iz{k s= fo”ys’k.k] LFkkf;Ro % jkmFk gjfot+ dlkSVh] ewy fcan qiFk] ck sMs 
vkys[k ,oa iksyj vkys[k] ukbfDo,LV dlkSVh] vxzi”prk izfrdkjd dk vfHkdYiuA 
lekuqikfrd PI] PID] fu;a=d( fu;a=.k ra=k s a dk voLFkk&fopj.kh; fu:i.k ,oa fo”ys’k.kA 
ekbØk si zk sl slj ,oa ekbØksdEI;wVjekbØk si zk sl slj ,oa ekbØksdEI;wVjekbØk si zk sl slj ,oa ekbØksdEI;wVjekbØk si zk sl slj ,oa ekbØksdEI;wVj % PC la?kVu] CPU] vuqns”k lsV] jftLVj lsV] Vkbfeax 
vkjs[k] izk sxzkeu] varjku;u] Le`fr varjki`’Bu] IO varjki`’Bu] izk sxzkeuh; mikUrh; 
;qfDr;kaA 
ekiu ,oa eki;a=.kekiu ,oa eki;a=.kekiu ,oa eki;a=.kekiu ,oa eki;a=.k % =qfV fo”ys’k.k % /kkjk] ok sYVrk] ”kfDr] ÅtkZ] “kfDr xq.kd] izfrjks/k] 
iz sjdRo] /kkfjrk ,oa vko`fr dk ekiu] lsrq ekiuA flxuy vuqdwy ifjiFk] bysDVªk W fud 
ekiu ;a= % cgqekih dSFkk sM fdj.k vkflyksLdksi] vadh; ck sYVekih] vko`fŸk xf.k=] Q ekih] 
Li sDVªe fo”ys’kd] fo:i.k ekih Vªk alM~;wlj] rki oS|qr ;qXe] FkfeZLVj] js[kh; ifjorZuh; 
vody Vªk alM~;wlj] foÑfr izHkkoh] nkc fo|qr fØLVyA 
''''kfDrra=kfDrra=kfDrra=kfDrra= % fofofofo''''ysysysys"""" k.k ,oa fu;a=.kk.k ,oa fu;a=.kk.k ,oa fu;a=.kk.k ,oa fu;a=.k % fljk sifj lapj.k ykbuks a rFkk dscyks a dk LFkk;h n”kk 
fu’iknu] lfØ; ,oa izfr?kkrh “kfDr varj.k ,oa forj.k ds fl)kar] izfr bdkbZ jkf”k;k a] 
cl izo s”;rk ,oa izfrck/kk vkO;wg] yksM izokg ( ok sYVrk fu;a=.k ,oa “kfDr xq.kd la”kk s/ku 
( vkfFk Zd izpkyu ( lefer ?kVd( lefer ,oa vlefer nks’k dk fo”ys’k.k] ra= LFkkf;Ro 
dh vo/kkj.kk % fLoax oØ ,oa le{k s= dlkSVhA LFkSfrd cksYV ,Wfi;j izfr?kkrh ra=A mPp 
ok sYVrk fn’V/kkjk lapj.k dh ewyHk wr vo/kkj.kk, aA 
''''kfDrra= j{k.kkfDrra= j{k.kkfDrra= j{k.kkfDrra= j{k.k % vfr/kkjk] vody ,oa nwjh j{k.k ds fl)kar] Bk sl voLFkk fjys dh 
vo/kkj.kkA ifjiFk fo;k std vfHkdfy= lgk;rk izkIr j{k.k ( ifjp;] ykbu] cl] tfu=] 
ifj.kkfe= j{k.k] la[;kRed fjys ,oa j{k.k ds fy, vadh; ladsr j{k.k ¼DSP½ dk 
vuqiz;k sxA 
vadh; lapkjvadh; lapkjvadh; lapkjvadh; lapkj % Lian dksM ek WMqyu] vody Lian dksM ekWMqyu] MsYVk ekWMqyu ,oa 
foek WMqyu ;kstuk, a % vk;ke] dyk ,oa vko`fŸk dq ath;u ;kstuk,aA =qfV fu;a=.k dwVdj.k % 
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=qfVlalwpu ,oa la”kk s/ku jSf[kd [kaM dksM] laoyu dksMA lwpuk eki ,oa lzk sr dwV dj.kA 
vkadM+k tky] 7&Lrjh; okLrqdykA 

5555---- ¼6½¼6½¼6½¼6½ % % % % bySDVªk WfuDl bySDVªk WfuDl bySDVªk WfuDl bySDVªk WfuDl vfHk;kfU=dhvfHk;kfU=dhvfHk;kfU=dhvfHk;kfU=dh    
[k.M & v[k.M & v[k.M & v[k.M & v    

lkexzh rFkk vo;olkexzh rFkk vo;olkexzh rFkk vo;olkexzh rFkk vo;o % fo|qr bathfu;jh inkFkk s Z a dh lajpuk ,oa xq.k % lqpkyd] lkfepkyd 
rFkk folaokgd] pqEcdh;] v;ksfo|qr] ihMfo|qr] e`fPNYi] izdkf”kdh; rFkk vfrpkyd 
inkFk ZA fuf’Ø; la?kVd rFkk fof”k’Vrk,a jk s/kd] /kkjd rFkk izjk spd] DokV~tZ LQfVd 
e`fPNYi vuquknd] fo|qr pqEcdh; rFkk fo|qr ;k af=d la?kVdA 
Hkk Sfrd bysDVªk WfuDl] bysDVªk Wu ;qfDr;ka rFkk ICS % 
 lkfepkydks a es a fo|qr v.k q] rFkk Nsn] okgd lkaf[;dh] lkfepkyd es a djs aUV izokg 
dh fØ;k fof/k] gk Wy izHkko] laf/k fl)kUr] fofHké izdkj ds Mk;k sM~l rFkk mudh 
fof”k’Vrk,a] f}/k z qoh; laf/k] Vªk W aftLVj( QksYM izHkko Vªk W aftLVlZ] SCRS] GTO’s tSlh fLofpax 
;qfDr;ka] ikoj MOSFETS ( ICS ds ewy & f}/kz qoh;] MOS rFkk CMOS izdkj( vkWIVks 
bysDVªk WfuDl ds ewyA 
ladsr ,oa iz.kkfy;k¡ % ladsrk s a o iz.kkfy;ks a dk oxhZdj.k % fHkéd rFkk Hk sn lehdj.kk s a ds 
lanHk Z es a i z.kkyh fun”k Z( jkT; ifjorhZ izfr:i.k( Qwfj;s ekyk ( Qwfj;s :ikarj rFkk iz.kkyh 
fo”ys’k.k es a muds vuqi z;k sxA ykIykl :ikarj rFkk iz.kkyh fo”ys’k.k es a muds vuqi z;k sx ( 
ifjoyu rFkk vf/kjk si.k vuqdy rFkk muds vuqiz;k sx ( Z :ikarj rFkk fHké le; 
iz.kkfy;ks a ds fo”ys’k.k rFkk fof”kf’Vdj.k es a muds vuqi z;k sx ( ;kn`fPNd ladsr rFkk 
laHkkO;rk] ijLij laca/k dk;Z ( j axkoyh; ?kuRo] ;kn`fPNd fufoZ’Vk s a dh jsf[kd iz.kkyh dh 
vuqfØ;kA 
latky fl)kUrlatky fl)kUrlatky fl)kUrlatky fl)kUr % latky fo”ys’k.k rduhdsa ( latky izes; vYidkyhu vuqfØ;k] vpy 
voLFkk T;koØh; vuqfØ;k ( latky ys[k fp=.k rFkk latky fo”ys’k.k es a muds vuqi z;k sx] 
Vsystsu dk izes;A nks ik sVZ latky ( Z] Y, G rFkk ikj s’k.k ekun.M] nk s ik sVZl dk esy] 
lk>k nk s ik sV~ Zl dk fo”ys’k.k( latky dk;Z] latky dk;k s Z a ds Hkkx] fn;s x;s Hkkx ls 
latky dk;Z izkIr djukA ikjs’k.k ekun.M % foyac rFkk mn; le;] ,yeksj dh rFkk vU; 
ifjHkk’kk, a] izikrrk dk izHkkoA latky la”ys’k.k ds rRoA 
fo|qr pqcdh; fln~/kkUr % fo|qr LFkSfrd rFkk pqEcd LFk Sfrd {k s=k s a dk fo”ys’k.kA ykIykl 
rFkk fi;lkSu ds lehdj.k( lhek ewY; leL;k,a rFkk muds funku( eSDlosy ds lehdj.k] 
lhfer rFkk vlhfer ek/;e es a rjax izlkj dk vuqiz;k sx( ikjs’k.k ykbZus a ] ewy fln~/kkUr] 
LFkk;h rjaxs a] vuq:i;ksth vuqiz;k sx] lw{e iÍh ykbus a] rjax ekxZ n”k Zdk s a rFkk vuqukndks a 
ds ewy( ,UVhuk fln~/kkUr ds rRoA 
bysDVªk Wfud ekiu rFkk ;a=hdj.k % ewyHk wr ladYiuk,a] ekud ,oa =qfV fo”ys’k.k] ewy 
fo|qrh; ek=kvks a rFkk ekun.Mks a dh eki( fo|qrh; ekiu midj.k rFkk mudk dk;Z 
fln~/kkUr % rqY; :i rFkk vadh;] rqyuk fof”k’Vrk,a] vuqi z;k sxA ÅtkZ ifjorZd] rkieku] 
ncko rFkk vknz Zrk bR;kfn tSlh xSj fo|qrh; ek=kvks a dh bysDVªk Wfud eki] vkS|k sfxd 
mi;ksx gsrq VsyhesVªh ds ewyA 

[k.M & c[k.M & c[k.M & c[k.M & c    
rqY; :i bysDVªk W fud ifjiFk % Vªk W aftLVj vfHkufr rFkk fLFkjrk y?k q ladsr fo”ys’k.kA 
ÅtkZ izo/k Zd] vko`fŸk vuqfØ;kA foLr`r iV~Vh rduhds a] izfriqf’V izo/k Zd] V~;wfur izo/k Zd] 
nk syd] ifj”kk s/kd rFkk ÅtkZ vkiwfrZ;k a] op Amp, PLL, vU; jSf[kd ,dhÑr ifjiFk rFkk 
vuqiz;k sxA LiUn la:id ifjiFk rFkk rjax Lo:i fo|qRtudA 
vadh; bysDVªk Wfud ifjiFk % fLofpax rRo ds :i es a Vªk aftLVj( cwfynu chtxf.kr] cwfynu 
izdknk s Z dk ljyhdj.k] dukZxqg ekufp= rFkk vuqiz;k sx( vkbZ lh rdZ }kj rFkk mudh 
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fof”k’Vrk,a( vkbZ lh rdZ ifjokj% DTL, TTL, ECL, NMOS, PMOS rFkk CMOS }kj rFkk 
mudh rqyuk( esydkjh rdZ ifjiFk( v/kZ ifjo/k Zd] iw.k Z ifjo/kZd] vadh; miek=] 
eYVhIysDlj] Mh eYVhIysDlj( ROM rFkk muds vuqiz;k sxA f¶yi&¶ykWIlA R-1, J-K, D rFkk 
T f¶yi&¶ykWIl( fofHké izdkj ds dkmUVj rFkk jftLVlZ rjax & :i fo|qRikndA A/D 
rFkk D/A ifjorZdA lkfepkyd & Le`fr;k aA 
fu;U=.k iz.kkfy;ka % fu;U=.k iz.kkfy;ks a dh vYi dkfyd rFkk LFkk;h voLFkk vuqfØ;kA 
LFkkf;Ro rFkk lao snu”khyrk ij izfriqf’V dk izHkkoA ewy iFk rduhds a( vko`fŸk vuqfØ;k 
fo”ys’k.k izkfIr rFkk izkoLFkk mik ar dh ladYiukA fLFkj M rFkk fLFkj N fudksYl pkVZ] 
fLFkj N fudksy ds pkVZ ls vYidkfyd vuqfØ;k dk lfédVuA lao`Ÿk ik”kh vko`fŸk 
vuqfØ;k ls vYidkfyd vuqfØ;k dk lfédVu( fu;U=.k iz.kkfy;ks a dk vfHkdYi] 
{kfriwjd( vkS|k sfxd fu;U=dA 
lapkj iz.kkfy;ka % ewy lwpuk fln~/kkUr( rqY; :i rFkk vadh; iz.kkyh es a lkeatL; rFkk 
[kk st( izfrp;u rFkk MkVk iqufuZek Z.k( ifjek.khdj.k rFkk dwVu( le; foHkktu rFkk 
vko`fŸk foHkktu cgqxq.ku( lekuhdj.k] izdk”kdh; laokn % eqDr LFkku es a rFkk Qkbcj 
vkWfIVd( HF, VHF, UHF rFkk lw{e rjax vko`fŸk ij ladsrk s a dk izlkj( mixzg lapkjA 
lw{e rjax bUthfu;jh % lw{e rjax ufy;ka rFkk Bk sl voLFkk & ;qfDr;ka] lw{e rjax 
mRifŸk rFkk izo/k Zd] rjax ekxZn”kZd rFkk vU; lw{e rjax la?kVd rFkk ifjiFkA lw{e iÍh 
ifjiFk] lw{e rjax ,UVhukt] lw{e rjax eki] esllZ] ysllZ( lw{e rjax izlkjA tehuh rFkk 
mixzg vk/kkfjr lw{e rjax lapkj iz.kkfy;kaA 
dEI;wVj bUthfu;jh % la[;k iz.kkfy;kaA MkVk izfr:i.k( izk sxzkeu( mPp Lrjh; izk sxzkeu 
Hkk’kk PASCAL/c ds rRo( ewy MkVk lajpuk dk mi;ksx( dEI;wVj f”kYi ds ewy vk/kkj( 
izk sl slj vfHkdYi( fu;U=.k ;wfuV vfHkdYi] Le`fr laxBu] I/O iz.kkyh laxBu ekbØks 
izk sl sllZ% ekbØksizk sl slj & 8085 rFkk 8086 dk f”kYi rFkk funs Z”k lsV] ladyu Hkk’kk 
izk sxzkeuA ekbØksi zk sl slj vk/kkfjr iz.kkyh vfHkdYi % iz:ih mnkgj.kA ilZuy dEI;wVlZ 
rFkk muds iz:ih mi;ksxA 

    
5555----¼7½%  ¼7½%  ¼7½%  ¼7½%  eSdsfudy vfHk;kfU=dheSdsfudy vfHk;kfU=dheSdsfudy vfHk;kfU=dheSdsfudy vfHk;kfU=dh    

[k.M & v[k.M & v[k.M & v[k.M & v    
1- ;U=k s a dk fln~/kkUr % leery fØ;kfof/k;k s a dk “k qn~/kxfrd ,oa xfrd fo”ys’k.kA 

dSe] fx;j ,oa vf/kpfØd fx;j ekyk,a] xfrikyd pØ] vf/kfu;axd] n`< + ?k w.k Zdk s a 
dk larqyu] ,dy ,oa cgqflfyaMjh batu] ;k af=d ra= dk jSf[kd daiu fo”ys’k.k 
¼,dy rFkk f} Lokra«; dksfV½ Økafrd pky ,oa “k S¶V dk vkorZu Lor% fu;U=.k] 
isVh ,oa tathj pkyu] nzoxfrdh & fc;fjaXlA 

2- fiaM ;k af=dh % nk s foekvks a es a i zfrcy o foÑfr] eq[; izfrcy ,oa foÑfr;ka] eksj dk 
fuek Z.k] jsf[kd izR;kLFk inkFk Z lkofrZd o vlkofrZd] foÑfr izfrcy laca/k] rkih; 
izfrcy] ?kj.k % ueu fcHk zfe’kk rFkk dYiu js[kk fp=A ?kj.k dk ueu izfrcy rFkk 
fopyu] dYiu izfrcy] /k qjh dh ,s aBu] dq aMykdkj fLiz ax] la;qDr izfrcy] ek sVh o 
iryh fHkfŸk okys ik=] vue ,oa LrEHk] foÑfr ÅtkZ ladYiuk,a rFkk foQyrk ds 
fln~/kkUrA jk sV s”ku fMLDl rFkk J` ad fQV~lA 

3- bUthfu;jh inkFkZ % Bk slk s a dh lajpukvks a dh vk/kkjHk wr ladYiuk,a] inkFk Z] fØLVyh; 
inkFkk s Z a es a nk s’k] feJ /kkrq ,oa }f;pj.k js[kkfp=] lkekU; bUthfu;jh inkFkk s Z a dh 
lajpuk rFkk muds xq.kA bLikr dk rki lk/kuA IykfLVDl] lsjkfeDl rFkk fefJr 
inkFk ZA fofHké inkFkk s Z a dk lk>k vuqi z;k sxA 
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4- fuek Z.k foKku % O;kikjh cy fo”ys’kd] Vsyj dk vkSt+kj vk;q lehdj.kA e”khuscy 
rFkk e”khu dk vkfFk Zd foospuA n`<+] y?k q ,oa yphyk LopkyuA vk/k qfud ;a=hdj.k 
fof/k;k a & bZ Mh ,l] bZ lh ,e rFkk ijkJO;A yslj rFkk IykT+;k dk vuqiz;k sx] 
lajpuk izfØ;kvks a dk fo”ys’k.kA mPp ÅtkZ nj vodyuA ftXl ,oa LFkk;d] 
vkSt+kj ,oa izHkkiA yackbZ] fLFkfr] ifjNsfndk ,oa lrg lTtk dk fujh{k.kA 

5- fuek Z.k izc a/ku % mRiknu vk;k stuk rFkk fu;U=.k] pfyr vkSlr dk iwok Zuqeku] 
ifjpkyuks a dk vuqlwpu] ,ls acyh ykbZu larqyu] mRikn fodklA cz sd bou fo”ys’k.k] 
{kerk vk;kstukA ih bZ vkj Vh rFkk lh ih ,eA 

 fu;U=.k ifjpkyu % oLrq lwph fu;U=.k & , ch lh fo”ys’k.kA bZ vk s D;w fun”kZA 
lkexzh vko”;drkvks a dh vk;k stukA  

 ifjpkyu “kk s/k % j sf[kd izk sxzkfeax & xzkfQ+dy rFkk flEIysDl fof/k;kaA ifjogu rFkk 
leuqns”ku fun”kZA ,dy loZj iafDrd fun”k ZA  

 ewY; bUthfu;jh % ykxr ewY; gsrq ewY; fo”ys’k.k % iw.k Z xq.koŸkk izc a/ku rFkk 
iwok Zuqeku rduhds aA ifj;k stuk izc a/kuA 

6- lax.kuk ds rRo % dEI;wVj laxBu] izokg lafp=.kA lkekU; dEI;wVj Hkk’kk dh 
fo”k s’krk,aA FORTRAN Base-III, yksVl 1&2&3 lh rFkk izkjfEHkd izk sxzkfeaxA 

[k.M & c[k.M & c[k.M & c[k.M & c    
1- Å’ek xfrdh % ewy Hk wr ladYiuk,aA foo`Ÿk vkSj lao `Ÿk iz.kkfy;ka Å’ek xfrdh; 

fu;eks a dk vuqiz;k sx] xSl lehdj.k] i sjk su lehdj.k] miyC/krk rFkk vizfrØe.kh;rk 
rFkk Tds lac a/kA 

2- vkbZ lh batu] bZ a/ku rFkk ngu % LQqfyax Toyu rFkk laihMu Toyu batuA pkj 
LVªk sd batu rFkk nk s LVªk sd batu] ;k af=d rkih; rFkk vuqekih n{krk] Å’ek 
larqyuA 
,l vkbZ ,oa lh vkbZ batuks a es a ngu izfØ;k] ,l batu es a nguiwoZ foLQksV] lh vkbZ 
batu es a Mht+y viLQksVu] batu bZ a/kuk s a dk fodYi] vkWDVsUl o lhVsu jSfVaXlA 
oSdfYid bZ a/ku & dkcZj s'ku rFkk bZ a/ku vUr%{k si] batu mRlkj.k rFkk fu;U=.kA 
Bk sl] nzo rFkk xSlh; bZ a/ku] rkRo;kSfxd ok;q vko”;drk,a rFkk vfrfjDr ok;q 
dkjd] bZ a/ku xSl fo”ys’k.k] mPp ,oa fuEu ewY; rFkk mudh ekiA 

3- Å’ek vUrj.k] iz”khru ,oa okrkuqdwyuA ,d rFkk nk s foek Å’ek pkyuA foLrkfjr 
lrgks a ls Å’ek vUrj.k] iz.kk sfnr rFkk eqDr laogu }kjk Å’ek vUrj.kA Å’ek 
fofu;ked izlkjh rFkk ;k sth lewg vUrj.k gsr q ewy fln~/kkUr] fofdj.k fu;eA “;ke 
rFkk v”;ke lrgks a ds e/; Å’ek fofue;A usVodZ fo”ys’k.kA Å’ek iai iz”khryu 
pØ ,oa iz.kkfy;ka] nzof.k=] okf’i= rFkk izlj.k lk/ku o fu;U=.kA iz”khrd ds xq.k 
rFkk fodYi] iz”khru iz.kkfy;ka rFkk la?kVd] vknz Zrkfefr & lq[k lwpdkad & “khru 
& Hkkfjrk ifjdyu] lkSj iz'khruA  
 

4-  Vcks Z&;a= rFkk ÅtkZ la;a= % lrrrk] lao sx rFkk ÅtkZ lehdj.kA leks’kh; rFkk 
lkofrZd izokg] Q+ Suk s j s[kk, a] j sys j s[kk, aA v{k izokg VckbZUl rFkk laihMd] izokg 
ikj Vwck s Z ;a= CysM] izikfrdk,a] vidsUnz laihMdA foek fo”ys’k.k rFkk fun”k ZuA 
ok’i] nzo] ijek.kq rFkk izrh{kkjr ÅtkZ la;a=k s a gsr q LFky dk p;u] p;u vk/kkj rFkk 
iw.k Z Hkkj ÅtkZ la;a=A vk/k qfud mPp ncko] mPp M~;wVh ckW;YlZ] Mªk¶V o /k wy gVkus 
ds midj.kA bZ a/ku ,oa iz”khrd ty iz.kkyh] Å’ek larqyu] LVs”ku rFkk la;a= Å’ek 
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njs a] fofHké ÅtkZ la;a=ks a dk ifjpkyu ,oa vuqj{k.k] fuokjd vuqj{k.k] ÅtkZ 
mRiknu dk vkfFk Zd n`f’Vdks.kA 

6666----    i;kZoj.ki;kZoj.ki;kZoj.ki;kZoj.kh;h;h;h;    foKkufoKkufoKkufoKku    
[k.M & v 

 thou foKku ¼ ewy tho foKku rFkk izkd`frd lalk/ku½  
tho foKku dk ifjp;] “kk[kk;s a ] fo’k; {k s= rFkk Ik;k Zoj.kh; n`f’Vdks.k ls bldk egRoA 
thou D;k gS\ i`Foh ij thou dk fodkl % thou dk ewy & lw{etho ouLifr ,oa 
tho&tUrq] thok”e rFkk volkn] i wo Z es a thou ds izfr:i ,oa forj.k] iqjkrkfRodh; 
lk{;] lkewfgd foyksi] i`Foh ij thou ds Lo:i ¼ouLifr ,oa tho&tUrqvk s a ds lHkh 
Lo:Ik½] ty es a thou] Hk wfe ij thou] ok;q] ty rFkk Hk wfe es a lw{e tho] lw{etho rFkk 
jk sx] e`nk lw{ethok s a dk focU/ku] leqæh tho foKkuA 
oxhZdj.k fl)kUr % bfrgkl] /;s;] mn~ns”;] mRØe rFkk lkezkT;] igpku rFkk ukedj.k] 
Lo:i & laca/k ds vk/kkj ij ouLifr ,oa tho&tUrqvk s a dk oxhZdj.k] mitkfr dh 
ladYiuk] thfor oLrqvk s a dk laxBu] lw{ethoh oxhZdj.k] ikfjfLFkfrd oxhZdj.k i z.kkyh] 
laxzg o ikni&p;] ifjj{k.k] ikni tkr] izkf.ktkr] dhV&ifraxks a dk ifjj{k.kA 
 fofHké i;kZoj.kh; ifjfLFkfr;k s a ds v/khu ikfjfLFkfrd vuqdwyu] tyksn ~fHkn] 
“k q’dk sn~fHkn] yo.kk sn~fHkn] e/;k sn~fHkn] ijjk sghA Hk wfe ij thou dk forj.k rFkk orZeku es a 
forj.k gsrq mŸkjnk;h dkjdA egk}hih; cgkoA 
izLrkouk] izkÑfrd lalk/kuk s a dk fo’k; {k s= rFkk egŸkk] tSfod rFkk vthoh lalk/kuA 
uohdj.kh; rFkk vuohdj.kh; lk/ku vkSj mudh lhek,aA 
 
uohdj.kh; lalk/ku % ou ,oa tho lalk/ku] Hkkjr dh ou laink] tho&tUrq lalk/ku] 
?kjsyw Ik”k q rFkk eRL; lalk/ku] [kk| lalk/ku] fo”o [kk| leL;k,a] Ñf’k lalk/ku] Hkkjr 
dh Ñf’k {kerk] vk/k qfud Ñf’k ds izHkkoA 
vuohdj.kh; lalk/ku % thok’e bZ a/ku] dks;yk] rsy] izkÑfrd xSl] thok’e bZ a/ku ds Rofjr 
miHkk sx ds ifj.kkeA 
rktk rFkk leqæh ty lalk/ku % rktk ikuh dk oSf”od forj.k rFkk bldh lhek,a] Hkk Sfrd 
thou gsrq rktk ty ds lzk sr] Hkkjr ds rktk ty lalk/kuA euq’; dh ty vko”;drk,a] 
ck<+ vkSj lw[kkA 
 e`nk ,oa [kfut lalk/ku] oSf”od fLFkfr] Hkkjr ds [kfut lalk/ku] /kkrq, a rFkk 
[kfutA ÅtkZ lalk/ku % oSf”od ÅtkZ miHkk sx] ÅtkZ vko”;drk,a] ijEijkxr rFkk xSj 
ijEijkxr ÅtkZ lzk sr] oSdfYid ÅtkZ lzk sr] Hkkjr ds ÅtkZ lalk/kuA izkÑfrd lalk/kuk s a ds 
lkFk euq’; ds ikjLifjd izHkkoA 

[k.M & c[k.M & c[k.M & c[k.M & c    
i`Foh foKku ¼Ik;k Zoj.kh; jlk;u “kkL= rFkk ewyHk wr Hk w foKkus a½ 
 okrkoj.k dh jklk;fudh] ok;qe.My es a lfEefyr jklk;fud izHkko] vkst+k su fjDrrk 
es a jklk;fudh] oSf”od xekZgV dh jklk;fud vuqfØ;k,a] ty dh jklk;fudh] vlkekU; 
Hkk Sfrd xq.k] foys;k s a dk s feykdj ty ds xq.kk s a es a ifjorZu] gk;Mªk stu dk tksM+] ty es a 
mifLFkr xSls a] ty es a ewyHk wr mRØe.kh; o vuqRØe.kh; vuqfØ;k,a] ty ds U;;u rFkk 
mn;u ds lzk sr] foys;k s a dk s feykdj ty ds xq.kk s a es a ifjorZu] fLVfpvkse sVªh] fxCl dh 
ÅtkZ] jklk;fud {kerk] jlk;fud leRo] vEy vk/kkfjr vuqfØ;k,a] ?k qyu”khyrk mRikn] 
dkck s Zu sV iz.kkyhA dS aljdkjd feJ.k rFkk ekuo “kjhj ij muds izHkkoA lQSD ZV SUV~l % dhV 
uk”kd % gkbMªk sdkcZu] okrkoj.k] mn~Hko] lajpuk vkSj okrkoj.k dh jklk;fud lajpukA 
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 rkieku dk ekiu rFkk fu;U=.k] Ik;kZoj.kh; pwd nj] “k q’d ,oa vknz Z leks’th pwd 
nj] rkikiorZu rFkk ok;qe.Myh; fLFkjrkA 
 ok;qe.Myh; ncko rFkk gok,a] gokvks a dk s izHkkfor djus okys dkjd] la?kuu ds 
Lo:i] fuLlku] ty foKku pØA 
 i`Foh dh vkUrfjd lajpuk] Hk wo SKkfud fodkl] iÍ vUr%Ñr] lkUnze.My dh 
lajpukA egk}hih; rFkk egklkxjh; iiZVh lajpukA 
 “k Syk s a ds izdkj] “kSy pØ] “k Sy ds ewyHk wr [kfut] e`n~ [kfut] [kfut jklk;fudhA 
e`nk ,oa bldh lajpuk] _rq {kj.k izfØ;k] e`nk es a LFk wy ,oa lw{e ouLifr ik s’kd] e`nk 
oxhZdj.k] Hkkjr dh e`nk,aA 

    
    

7777----    okfudhokfudhokfudhokfudh    
[k.M&v[k.M&v[k.M&v[k.M&v    

lkekU; lkekU; lkekU; lkekU; ou ou ou ou o/kZuo/kZuo/kZuo/kZu    
 ou ikfjfLFkfrdh ds tSfod vkSj vtSfod ?kVdA ou leqnk; vo/kkj.kk] iks"kd pdz vkSj ty lac/k( 
ikfjfLFkrhdh; vuqdze.k ,oa pje fcanqA Hkkjr esa ouksa ds izdkjA iztkfr;kas dh igpku] la;kstu vkSj tqM+ko] tM+h 
cwVh vkSj o`{kksa dh LFkkiuk ds fl}kUrA ou o/kZu ds lkekU; fl}kUr  ouLifr dks izHkkfor djus okys LFkkuh; 
dkjd A ouksa esa d̀f=e vkSj izkd̀frd iqujksRiknu] iztuu dh rduhdsa] ou ikS/k'kkyk rduhd& ikS/k'kkyk D;kfj;ka] 
ikSyh cSx vkSj mudk j[k j[kko] ikS/k lqn`<+ djuk vkSj Js.kh c} ¼xzsfMax½ djuk] LFkkiuk ,oa ns[kHkky] xqM+kbZ] lQkbZ] 
lq/kkj] ikru csy dVkbZA 
ou o/kZu iou o/kZu iou o/kZu iou o/kZu i}fr;kaW ,oa o`{kksa dk o/kZu}fr;kaW ,oa o`{kksa dk o/kZu}fr;kaW ,oa o`{kksa dk o/kZu}fr;kaW ,oa o`{kksa dk o/kZu    

fu%'ks"k ikru] vkPNknd] izoj.k] xkS.k] dkfil ,oa :ikUrj i)fr] iztkfr;ksa dk p;u] ekud lao/kZu rjhdksa 
dh LFkkiuk ,oa izcU/kA lao/kZu i)fr] fu;U=.k rduhd o`gn ;kfU=d i}fr] m".k dfVcU/kh; ou o/kZu vuqla/kku 
,oa vH;kl esa ijEijkxr ,oa vk/kqfud izxfrA dqN vkfFkZd egRo dh iztkfr;ksa dk ou o/kZu tSls vdsfl;k 
fuyksfV;k] vdsf'k;k vkSj cqyksQkSfel] ,fYcft;k yschd] ,uksftfll ykSfVQksfy;k vtkfjokVk bf.Mdk] cEcqlk cEcwl] 
MSUMªksdSysel fLVªDVl] ckSsEcsDl lhok dStqfjuk bdqflVhQksfy;k] MycftZ;k ykSfVQksfy;k] bfECydk vkSfQfluSfyl] 
;qdsfyIVl gkbfczM] xSeyhuk vkcksfj;k] gkbfcfd;k ckbus;] ySxhLVªksfe;k ySlhvksYeVk] iVksjksdkiZl eSlqfive] 
izkslksfil T;wfyQksjk] lSUVye vYce] VSDVksuk xzsfUMl] VehZusfy;k VkSesUVkslk] VfeZusfy;k] vtqZuk] VfeZusfy;k 
iSuhdqyk;] Vekfj.Ml bf.Mdk tkefyvk tk;yksdkikZA 
    d`f"k okfudh ,oa lkekftd okfudh rFkk vko';drk;sa] o`{k Qlyksa dk vUrO;Zogkj] iztkfr;ksa dk p;u] d̀f"k 
okfudh i}fr;ksa dk oxhZZdj.k] dukZVdk ds fofHkUu d`f"k & ikfjfLFkfrdh laHkkxksa ds rgr d`f"k okfudh i}fr;kW] 
cgqiz;kstuh; ikniks ,oa NTFP iztkfr;ksa dk Hkkstu pkjk ,oa bZ/ku dh iwfrZ esa HkwfedkA 'kgjh lkekftd okfudh 
foLrkj ,oa vifjgk;ZrkA tu lgHkkfxrkA df̀"k {ks= okfudhA d̀f"k {ks= dk"B lewg] 'kq"d vkSj ty eXu Hkwfe 
okfudhA 
Hkwfe laj{k.k ,oa tykxe izca/kuHkwfe laj{k.k ,oa tykxe izca/kuHkwfe laj{k.k ,oa tykxe izca/kuHkwfe laj{k.k ,oa tykxe izca/ku    

ou ènk] e`nh; lajpuk dk oxhZdj.k] HkkSfrdh] jklk;fud ,oa tSfod xq.k/keZ] Hkwfe laj{k.k] ifjHkk"kk] Hkw&{kj.k 
ds dkj.k] {kj.k ds okgd] ok;q vkSj ty {kj.k] Hkwfe ,oa ijrh Hkwfe ds laj{k.k vkSj lq/kkj dh leL;k;saA Hkwfe laj{k.k 
esa ouksa dh Hkwfedk] e`nk ds dkcZfud rRoksa dk fuekZ.k vkSj j[k j[kkoA lw{e dkcZfudksa dh Hkwfe lq/kkj esa HkwfedkA 
tykxe izca/ku] tykxe dh vo/kkj.kk] okfudh ty foKku ewlyk/kkj ckfjl fu;a=.k gsrq tykxe fodklA unh 
ty /kkjk dk LFkkbZdj.k fge&L[kyu vkSj Hkw&L[kyu fu;a=.k] vour {ks=ksa] ioZrh; ,oa ioZrksa dk iquokZl bUVhxzsVsM 
tykxe izca/ku] ty lahkj.k vkSj ty lap;] Hkwty vo/kkj.kk dk iqujkos'ku vkSj tykxe izcU/kuA 
    
ikni ifj'kks/kuikni ifj'kks/kuikni ifj'kks/kuikni ifj'kks/ku    

ikni ifj'kks/ku dk lkekU; vo/kkj.kk] i}fr;ka ,oa rduhdas] izkd̀frd ekud ,oa buds mi;ksx esa ifjorZuA 
cht mRiknu vkSj cht m|ku] LFkkiuk] ewY;kadu] j[kj[kko ,oa mi;ksfxrkA  lrafr ijh{k.k izkdf̀rd ouksa ,oa 
ekudksa dk lq/kkjA ikni lq/kkj eas pquko izfdz;k ,oa rduhdsA ou vkuqokaf'kd lzksr ,oa LoLFkkus rFkk vU;= thu 
laj{k.k vk/kqfud iztuu rduhds] cht izekf.kdrkA 

[k.M&c[k.M&c[k.M&c[k.M&c 
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ou ou ou ou izca/kuizca/kuizca/kuizca/ku    
mn~ns';] fl}kUr vkSj ou izcU/ku dh rduhdsa] iz'kklu dh bdkbZ;ka vkSj izcU/ku] ou LVS.Ml] lajpuk vkSj xfr 
foKku] lr~r mRiknu ds fl}kUr lkekU; ou] vkorZu] vkn'kZ ò{k /ku dk fo'ys"k.k] mit fu;eu] oujksi.k {ks=ksa 
dk izcU/ku O;olkf;d ou] dk;Z;kstuk rS;kj djus dh i}fr;ka vkSj fof'k"Vrk;sa vkSj oSaKkfud izcU/ku esa mudh 
Hkwfedk] izd̀fr laj{k.k] tSo fofo/krk vkSj vU; vk;ke] okf"kZd ;kstuk vkSj mldh lafdz;k] la;qDr ou izcU/k ds 
fl}kUr] dk;Z fof/k] foLrkj] mi;ksfxrk vkSj Hkwfedk] xzke ou lfefr dh O;oLFkk@jpukA 
ou ekiu ,oa lqnwj laosnuou ekiu ,oa lqnwj laosnuou ekiu ,oa lqnwj laosnuou ekiu ,oa lqnwj laosnu    
i}fr;ka vkSj lk/ku mi;ksx O;kl] xksykbZ] ÅWpkbZ] vk;q] of̀} vkSj ikni vk;ru] o`{k xq.kd] le lkef;d okf"kZd ,oa 
vkSlr okf"kZd òf} ,oa lSEifyax i}fr;ka vkSj uewuk Hkw[k.M] mit x.kuk] vkSj LVS.M Vscy] mit ra= dks cukuk 
,oa bldk mi;ksx] LFky xq.koRrk fo'ys"k.k lwnqj laosnu ds fl}kUr ;kstuk,a vkSj izklafxdk,] lqnwj laosnu }kjk ou 
vkPNknu dh tkap djukA ou izcU/ku gsrq Hkksxksfyd lwpuk i}fr A 
ou vFkZ'kkL= ,oa fo/kk;uou vFkZ'kkL= ,oa fo/kk;uou vFkZ'kkL= ,oa fo/kk;uou vFkZ'kkL= ,oa fo/kk;u    
ou vFkZ'kkL=] vk/kkjHkwr fl}kUr] ewY;  mi;ksx fo'ys"k.k ] ekWax dk vuqeku ,oa vkiwfrZA futh laLFkkuksa dh Hkwfedk] 
okfudh dh lgdkfjrk ,oa lkeqnkf;d foŸkh; iks"k.kA ou mRiknksa ,oa lsokvksa dk ewY;kadu ,oa okf.kfT;d fu;U=.k] 
fo/kk;u% ou fodkl dk bfrgkl] 1894] 1952 vkSj 1988 dh jk"Vªh; ou uhfr;ka ] Hkwfe mi;ksx lac/kh fookn vkSj 
ou uhfr] izdk"B ,oa xkS.k ou mit mRikn] laLFkkxr ,oa lajpukRed ifjorZuA ou dkuwu vko';drk;sa vkSj 
fl}kUrA Hkkjrh; ou vf/kfu;e 1927] Hkkjrh; ou ¼mRrjkapy la'kks/ku½ 2001 m0 iz0 ou laj{k.k vf/kfu;e 1976 
ou ¼laj{k.k½ vf/kfu;e 1980] oU; tho ¼laj{k.k½ vf/kfu;e 1972 vkSj muesa la'kks/ku] i;kZoj.k ¼laj{k.k½ vf/kfu;e 
1986A  
ou ou ou ou lalk/kulalk/kulalk/kulalk/ku    ,oa mi;ksx,oa mi;ksx,oa mi;ksx,oa mi;ksx    
i;kZoj.kh; :Ik ls lqjf{kr ouksa ds nksgu ds fl)kUr] ykSsfxax (Logging) ,oa nksgu rduhdsa ,oa fl}kUr] ifjogu 
i}fr;kW ,oa ou mRiknksa dk fodz;] xkS.k mit ou mRikn (NTFPS) ifjHkk"kk ,oa dk;Z{ks=A xksan] jky] yhlk] 
rSyh; yhlk] rSyh;] cht] uV~l] jcj] cSar] ckWal] vkS"k/kh; ikS/k] pkjdksy] yk[k vkSj lSykd dk laxzgA dk"B 
'kq"dhdj.k dk egRo vkSj vko';drk,a ,oa laj{k.k] lkekU; fl}kUr ,oa 'kq"dhdj.k dh i}fr;ka lajpuk ,oa mUurA 
dk"B xq.k lalksf/kr mRiknu ,oa mi;ksxA yqXnh] isij ,oa js;kWu orZeku esa m|ksxksa dks dPps eky dh vkiwfrZ dh 
orZeku fLFkfrA izdk"B LFkkukiUu jksi.k izdk"B dk mi;ksxA 
    
ou laj{k.kou laj{k.kou laj{k.kou laj{k.k    
vko';drk;asa ,oa lhek;sa] ouksa ds fouk'k ds fy, mRrjnk;h laLFkk,a& ekuo ikYkrw eos'kh] taxyh tkuoj ,oa 
i;kZoj.kh; dkjd] fuokj.k ,oa mipkfjr ekud] ekuo fodkl gsrq oukas ds fouk'k ds fy, mRrjnk;h dkjd] 
izfrLFkkfir dk'rdkjh] [kuu] oukfXu] voS/k f'kdkj] dqizca/ku] vfrdze.k voS/k ikru ,oa mu ij fu;a=.k] ou vfXu 
ds izdkj] {kfr] xfr ij fu;a=.kA pkj.k dk ncko ,oa ouksa esa pkj.k] {kfr ij fu;a=.k ekudA ikS/k'kkyk ,oa jksi.k 
{ks=ksa ds egRoiw.kZ dhV ,oa jksxA la?kfVr dhV ,oa jksx izca/kuA 
i;kZoj.k ,oa tSo fofo/krk ifjorZui;kZoj.k ,oa tSo fofo/krk ifjorZui;kZoj.k ,oa tSo fofo/krk ifjorZui;kZoj.k ,oa tSo fofo/krk ifjorZu    
 i;kZoj.k ?kVd ,oa egRo] ouuk'ku dk izHkko] ou vfXu ,oa fofo/k ekuoh; dk;Zdyki tSls ekbfuax] fuekZ.k] 
fodkl ifj;kstuk,a] i;kZoj.k vkSj tSo fofo/krk esa tula[;k òf}] iznw"k.k ds izdkj izHkko ,oa fu;a=d ekud] Xykscy 
okfeZax] xzhu gkml izHkko ] vkstksu ijr ?kVuk ,oa vEyh; o"kkZ izHkko ,oa fu;a=.k mik;A i;kZoj.k laj{k.k esa ikni 
,oa ouksa dh HkwfedkA ok;q fu;a=.k ,oa mipkjA ty ,oa /ofu iznw"k.k] i;kZoj.k ifj{k.k] i;kZoj.k izHkko fo'ys"k.k] 
laj{k.k] tho foKku] tSo fofo?krk laj{k.k dh ;qfDriw.kZ i}fr;ka lajf{kr {ks=ksa ds fo'ks"k lanHkZ esaA ou ikfjfLFkfrdh 
,oa lr~r fodkl dk laj{k.kA   

8& Hkw&foKku8& Hkw&foKku8& Hkw&foKku8& Hkw&foKku    
[k.M&v[k.M&v[k.M&v[k.M&v    

1& lkekU; Hkw&foKku% Hkwxfrd xfrfof/k;ks ds lanHkZ es ÅtkZA 1& lkekU; Hkw&foKku% Hkwxfrd xfrfof/k;ks ds lanHkZ es ÅtkZA 1& lkekU; Hkw&foKku% Hkwxfrd xfrfof/k;ks ds lanHkZ es ÅtkZA 1& lkekU; Hkw&foKku% Hkwxfrd xfrfof/k;ks ds lanHkZ es ÅtkZA ìFoh dh mRifr ,ao vUrjLFkA fofHkUu fof/k;ksa }kjk 
“kSyksa dk frfFk fu/kkZj.k rFkk i`Foh dh vk;qA jsfM;ks lfØ;rk ,ao Hkw&oSKkfud leL;kvksa esa bldk mi;ksxA 
Tokykeq[kh ds dkj.k vkSj mRikn]Tokykeq[kh es[kyk, Hkwdai ds dkj.k]izHkko]forj.k rFkk bldk Tokykeq[kh es[kykvksa 
ls lEcU/kAHkw&vfHkufr ,ao mudk oxhZdj.kA }hi&pki xgjh lkxj [kkb;ka rFkk e/; lkxjh; dVd]leqnzry 
foLrj.k rFkk iysV foorZfudh]lefLFkfrAioZrksa ds izdkj ,ao mn~Hko egk}hiksa rFkk lkxjksa dh mRifrAegk}hih; 
foLFkkiu dh laf{kIr :ijs[kkA 
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2& Hkw&vkdf̀r foKku2& Hkw&vkdf̀r foKku2& Hkw&vkdf̀r foKku2& Hkw&vkdf̀r foKku% vk/kkjHkwr ladYiuk rFkk egRoA Hkw&vkdf̀rd izfdz;k;sa rFkk iSjkehVj Hkw&vkd̀frd pdz rFkk 
muds izfriknuA mPpkop y{k.kA lajpukvksa rFkk vf”edh dk HkwLFkykdf̀r ls lac/kA fo”kky Hkw&vkd̀fr;kaA viokg 
ra=A Hkkjrh; mi egk}hi ds Hkw&vkdf̀rd y{k.kA 
3& lajpuk Hkw&foKku% 3& lajpuk Hkw&foKku% 3& lajpuk Hkw&foKku% 3& lajpuk Hkw&foKku% izfrcy rFkk fod̀r nh?kZòrt ,ao “kSy fo:i.kA oyu rFkk Hkza”ku dh ;kaf=dhAjSf[kd rFkk 
leryh; lajpuk,a rFkk mudk mRifr ewyd egRoA ”kSy lefoU;kl fo”ys’k.k vkSj bldk vkys[kh; izfrosnu rFkk 
Hkw&oSKkfud leL;kvksa esa mi;ksx A Hkkjr dk foorZfudh <kapkA  
4& thok"e foKku4& thok"e foKku4& thok"e foKku4& thok"e foKku % lw{e ¼ekbdks½ LFkwy ¼eSdzks½ thok”keA thok”eksa dk ifjj{k.k rFkk mikns;rk oxhZzdj.k rFkk uke 
iz}fr ls lkekU; ifjp;A tSfod fodkj rFkk bl ij iqjkthok”e oSKkfud v/;;u dk izHkkoA czSfd;ksikWM] f}dikVh 
xSLVªksikWM],sekukbM VªbyksckbV],fdukbV rFkk izokyksa dh vkdf̀rdh]oxhZdj.k rFkk fodklh; izòfr lfgr HkwoSKkfud 
bfrgkl A d”ks:d ds iz/kku lewg rFkk muds eq[; vkd̀frd xq.k Adkyksa esa d”ks:dthouA MkbukslkSjAv”o]xt 
rFkk ekuo ds fodkl dk foLr`r v/;;uA xksaMokuk ouLifr ,ao bldk egRoA lw{e thok”eksa ds izdkj rFkk mudk 
rsy&vUos’k.k esa fo”ks’k lanHkZ lfgr egRoA  
5& Lrfjdh%5& Lrfjdh%5& Lrfjdh%5& Lrfjdh% Lrfjdh ds fl)kUrALrjh; oxhZdj.k rFkk uke iz)fr Lrfjdh; ekud ekidzeA Hkkjrh; miegk}hi dh 
fofHkUu HkwoSKkfud iz.kkfy;ksa dk foLr̀r v/;;uA LRkjfoKku esa lhek leL;k,a&dSfEcz;u 
iwoZ&dSfEcz;u]ijfe;e&VªkbZ,fld] fdVs”ku&Vjf”k;jh rFkk U;wthu&DokVjujhA Hkkjr ds izeq[k”kSy lewgksa dk fo”o ds 
lerqY;ksa ls lglaca/k] fofHkUu HkwoSKkfud iz.kkfy;ksa ds Lrjfjdh dh :ijs[kkAHkkjrh; egk}hi esa iqjk HkwoSKkfud 
¼dkydh½tyok;q rFkk vkXus; lfdz;rkA iqjk HkkSxksfyd iqu%fuekZ.k A 

[k.M&c[k.M&c[k.M&c[k.M&c    
fdzLVy foKku ][kfutfoKku] fdzLVy foKku ][kfutfoKku] fdzLVy foKku ][kfutfoKku] fdzLVy foKku ][kfutfoKku] “kS“kS“kS“kSy foKku rFkk vkfFkZd HkwfoKku y foKku rFkk vkfFkZd HkwfoKku y foKku rFkk vkfFkZd HkwfoKku y foKku rFkk vkfFkZd HkwfoKku     
1& 1& 1& 1& fdzLVy foKku] fdzLVyh; rFkk vfdzLVyh; inkFkZ fndzLFkku lewgA tkyd lefefrA fdzLVyksa dk 32 lefefr 
oxksZ esa oxhZdj.kAfdzLVy ladsru dh varjkZ’Vªh; i)frA fdzLVy lefefr ds fu:i.k esa f=foe iz{ksi dk mi;ksxA 
;eyu rFkk ;ey fu;e A fdzLVy vfu;ferrk;saA fdzLVy v/;;u esa ,Dljs dk mi;ksxA 
2&2&2&2& izdk”kizdk”kizdk”kizdk”kdh; [kfut foKku%dh; [kfut foKku%dh; [kfut foKku%dh; [kfut foKku% izdk”k ds lkekU; fl}kUr A lenSf”kdrk rFkk vlenSf”kdrkA izdkf”kd |ksfudk dh 
ladYiukA cgqo.kZrk]f}viotZu]O;fDrdj.k o.kZ rFkk foyksiuA fdLVyksa esa izdkf”kd vuqLFkkiua fo{ksi.k izdkf”kd 
lgk;d midj.k A 
3& [kfut foKku% 3& [kfut foKku% 3& [kfut foKku% 3& [kfut foKku% fdzLVy jlk;u ds rRo( ca/kd ds izdkj]vk;fud f=T;k] leUo;] la[;k] le:firk] cgq:firk 
rFkk dwV:firkA flfydsVksa dk lajpukRed oxhsZdj.k “kSy&fuekZ.kdkjh [kfutkssa dk foLr̀r v/;;u]muds 
HkSkfrd]jklk;fud rFkk izdkf”kd xq.k rFkk muds iz;ksx ¼;fn dksbZ gks½ bu [kfutksa ds ifjoZru mRiknu dk 
v/;;uA 
4& 4& 4& 4& “kSy foKku%Sy foKku%Sy foKku%Sy foKku% eSXek] bldk l`tu] izdf̀r rFkk la?kVuA f}vaxh] f=vaxh] iz.kkyh dk lkekU; izkoLFkk vkjs[k rFkk 
mudk egRoAckWou vfHkfdz;k fl}kUrA eSXuh; foHksnu rFkk Lokaxhdj.kA xBu rFkk lajpuk ,ao mudk “kSytud 
egRoA vkXus; “kSyksas dk oxhZdj.k Hkkjr ds izeq[k vkXus; “kSyksa dh “kSyo.kZurk rFkk “kSytuu&xzsukbV]{kkjh; “kSy 
pkuksZdkbV],ukWFksZlkbV rFkk Msdu cslkYVAvolknh “kSyksa ds fuekZ.k dh izfdz;k;saA izla?kuu rFkk f”kyhHkouA xBu 
rFkk lajpuk ,ao muds 'kSytuu egRoA volknh “kSyksa dk oxhZdj.k [kaMt rFkk fo[kaMtA Hkkjh [kfut rFkk mudk 
egRoAfu{ks’k.k&i;kZoj.k dh ekSfyd ifjdYiuk volknh lay{k.kh rFkk mn~xe{ks=A lkekU; “kSy&izdkjksa dh 
“kSyo.kZurkA dk;karfjd izfdz;k;sa rFkk dk;karj.k ds izdkjA dk;karfjd dksfV ¼xzsM½ tksu rFkk lay{k.khA AKF rFkk 
AFM vkjs[kA dk;karfjd “kSyksa ds xBu]lajpuk rFkk uke i)fr egRoiw.kZ “kSyksa dh “kSyo.kZurk rFkk “kSytuu A 
5&5&5&5& vkfFkZd Hkw foKku% vkfFkZd Hkw foKku% vkfFkZd Hkw foKku% vkfFkZd Hkw foKku% v;Ld]v;Ld [kfut rFkk xsax] v;Ld vkSlr izfr”krA [kfut fu{ksiksa ds fuekZ.k dh izfd;k 
A v;Ld fu{ksiksa ds lkekU; :i ,ao lajpuk v;Ld fu{ksiksa dk oxhZdj.kA v;Ld fu{ksi.k dk fu;a=.k A 
/kkrqtufud ;qxA Hkkjr ds egRoiw.kZ /kkrqe;a rFkk v/kkfRod fu{ksi rSy rFkk izkd`frd xSl {ks= rFkk dks;yk {ks= dk 
v/;;;uAa Hkkjr dk [kfut lEinkA [kfut vFkZ”kkL=A jk’Vh; uhfrA [kfutksa dk laj{k.k rFkk mi;ksfxrkA  
6&6&6&6& vuqiz;qDr HkwfoKku%vuqiz;qDr HkwfoKku%vuqiz;qDr HkwfoKku%vuqiz;qDr HkwfoKku% iwosZ{k.k rFkk vUos’k.k rduhd ds ewyrRoA [kuu]izfrp;u v;Ld rFkk [kfut lTthdj.k 
dh eq[; fof/k;kA vfHk;U=.k cka/k] lqjax laaarq rFkk lM+d dk;ksZ esa HkwoSKkfud dlkSfV;kaA ènk rFkk  Hkwfe ty] 
HkwfoKku vkSj Hkwjlk;u ds ewyrRoA ck;o&QksVks rFkk mixzg Nfo;ksa ¼lsVsykbV bestjh½dk HkwoSKkfud vUos’k.k esa 
mi;ksx A  
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9999----    m|ku foKkum|ku foKkum|ku foKkum|ku foKku    

[k.M & v[k.M & v[k.M & v[k.M & v    
 Hkkjr rFkk rfeyukMq dh vkfFk Zdh es a m|ku foKku dk fo’k; {k s= rFkk bldh 
egŸkkA vkS|k sfxd Hkwxksy ¼{k s= rFkk vapy½ tyok;q dh Hk wfedk] vkS|k sfxd Qly mRiknu 
ds lac a/k es a e`nk ,oa ty&,dhÑr iks’kd rRo izc a/ku ¼vkbZ-,u-,e½ dhVk s a ,oa jk sxk s a dk 
izc a/ku] ty] [kjirokj] ?kklikr] dkV NkaV rFkk izf”k{k.k dk izc a/kuA 
 Qly iz.kkyh & lajf{kr [k srh] ekSlesrj mit & Qly&izgLru & ty Ñf’k & 
ik s’kd fQYe rduhd & Qly Fkk siuk & o`n ~f/k fu;kedks a dk mi;ksxA 
 Ik;kZoj.kh; ckxokuh & O;kolkf;d ckxokuh & tSfod & ckxokuh & ijEijkxr 
ikni iztuu es a izxfr;kaA dqgklk iztuu & lw{e iztuuA Qlyks a ds lq/kkj rFkk ckxokuh 
Qlyks a es a Rofjr vk;k sfut iztuu es a tSo izk S|k sfxdh dh Hk wfedkA 
o/kh Z rFkk yS afxd :i ls iztfur Qlyks a es a i ztuu iz.kkfy;ka ,oa fof/k;k a & ladj izHkko 
gsrq iztuu] izlaLdj.k rFkk tSo o vtSo izfrcy dh izfrjk s/kdrk & mRifjorZu rFkk 
iq:xq.krk iztuu & ruwÑŸkd ifjorZu rFkk blds vuqi z;k sx & vxqf.krks a dk fodkl & 
izjld nzo.k & ruq dksf”kdk nzo.k & bu&foVªk s mRifjorZu & Vª SUltsfud ikS/k sA 
 ?kjsyw miouks a ds fy;s ifjn`”; vfHkdYi] lakLFkkfud ,oa vkS|k sfxd miou & xzkeh.k 
miouks a dh tho lkSUn;Zijd vk;k stuk] euksj atu ds LFkku] jktekxk s Z a rFkk jsyos ykbZuk s a ds 
lehi o`{k yxkukA ykWu rFkk fofHké izdkj ds miouks a dh LFkkiuk ,oa mudk j[kj[kko & 
vkUrfjd ikS/k lTtk & ck s alkbZA 
 vkS|kfud Qly es a dVkbZ ls iwo Z rFkk Ik”pkr~ dh gkfu;ka & ifjiDork lwpdkad & 
iduk & Hk.Mkj.k & Hk.Mkj.k dh fof/k;k a & Hk.Mkj.k le; dk foLrkj & jlk;uks a dk 
mi;ksx & o`n~f/k fu;ked rFkk Qly idus o Hk.Mkj.k le; ds fu;eu es a Ropk vkoj.k 
& foÑrks a dk fu;U=.k] mrkjuk & p<+kuk] ck a/kuk rFkk ifjogu dh fof/k;k aA 
 izlaLdj.k rFkk ifjj{k.k & fofHké ckxokuh mRikn & ckxokuh ij vk/kkfjr m|ksxk s a 
dh LFkkiuk & lgk;d mRikn mi;ksxA 

[k.M & c[k.M & c[k.M & c[k.M & c    
ckxokuh Qlyks a dh mRiknu izk S|k sfxdh % 
 orZeku fLFkfr rFkk laHkkouk,a & fofHké vapyks a es a tyok;q rFkk e`nk vko”;drk,a & 
iztuu rduhds a rFkk ik S/k”kkyk izk S|k sfxfd;ka & Qly iz.kkfy;ka & ik S/kkjk si.k iz.kkfy;ka & 
fdLes a rFkk iSnkokj & lq/kkj & ik s’kd&nzO;&mn~xzg.k&vis{kk, a ,oa izc a/ku & flapkbZ & 
fof/k;k a] ty vko”;drk,a ,oa izc a/ku & dVkbZ&NaVkbZ ,oa izf”k{k.k& ?kklikr&[kjirokj 
izc a/ku&ikni o`n ~f/k fu;kedks a dk mi;ksx & ifjiDork lwpdkad & Qly dVkbZ & Js.kh 
fu/kk Zj.k & iSdsftax fof/k;k a rFkk iSfdax & Hk.Mkj.k & Qly idkus dh fof/k;k a & 
vkS|k sfxd o fu;kZr laHkkouk,a ,Q&1 cht mRiknu lfgr cht mRiknu rduhds aA 
Qy iSnkokj %& vke] dsyk] uh ac w] larjk vkfn] vaxwj] iihrk] ve:n] vuékl] vukj] csj] 
vk¡oyk] beyh] lsc] uk”kikrh] vkM+ w] Iye] >jcsjh] dVgy] Hk axq’B] lfpjk] vU; NksV s QyA 
“kkd iSnkokj %& VekVj] cSxu] fHk aMh] Qyh okyh lfCt;ka ¼chUl] eVj] xqPNk chUl & 
yksfc;k] lks;kchUl & dqYgFk chUl½ dUnt lfCt;ka ¼I;kt+] yglqu½ dUn dop lfCt;ka 
¼izd.k] “kdjdUnh] vjch½ dw’ek.k lfCt;ka ¼dDM+h] [kjcwtk] rjcwt] rqEch fcEck] dn~nw 
rFkk dk”khQy] pkÅ pkÅ½ jkftdk lfCt;ka ¼ca/kxk sHkh] QwyxksHkh] Nk sVh jkftdk,a½ ewy 
okyh lfCt;ka ¼xktj] ewyh] “kyte] pqdUnj] xk aBxk sHkh½ iŸkk s a okyh lfCt;ka ¼ikyd] 
izokLrqd½ “krkojh] lgtu] vkyw] djh iŸkkA 
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iq’Ik iSnkokj %& pesyh] xqykc] jtuhxa/kk] xqynkÅnh] Mgsfy;k] xs ank] dudkEcj] dViq’i 
¼dV xqykc] thoUrh] yoaxin~e] XySfMvksyh] gseiq’i] >jcsjk] ,UFk qfj;e] ,sLVj] fyyh] lw[ks 
Qwy½A 
elkyks a dh iSnkokj % dkyh fepZ] byk;ph] gYnh] vnjd] o`{k elkys ¼ykS ax] tk;Qy] 
nkyphuh] /kfu;k] esFkh] thjk] tM+h cwVh okys elkys½A 
ckxku iSnkokj %& pk;] dkWQh] jcj] dksdk] ukfj;y] rSy&rkM+] dktw] xzUFkrky] lqikjhA 
vkS’k/kh; ikS/k s %& dSFkkj SUFkl] lsék] Mk;Ldksfjvk] lksykue] Xyksfjvk slk] dksfyvl] 
ik;fjFkze] fMftVkfyl] ,Vªk sik] vkbfilSd] blcxksy] fo/kkfu;k] jk sok sfUQ;kA 
lqxaf/kr ik S/k s %& ftjsfu;e] esFkk] vk sfl;e] lqxaf/kr ?kkl ¼flEck sik sxk sUl] ikYek jk slk] 
osfÍoj½] iSpk syhA 

10& xf.kr 10& xf.kr 10& xf.kr 10& xf.kr     
[k.M&v[k.M&v[k.M&v[k.M&v    

jSf[kd cht xf.kr % lfn”k lef’V vk/kkj] ifjfer tfur lef’V dh foek] jSf[kd :ikarj dh dksfV rFkk 'kwU;rk 
dSyh gSfeYVu izes;] vfHk{kf.kd eku rFkk vfHky{kf.kd lfn”kA jSf[kd :ikarj dk vkO;wg] iafDr rFkk LrEHk 
lelau;u] lksikud :i] rqY;rk] laokZx lerk rFkk mi:irk] fofgr :iksa esa leku;uA ykfEcr] lefer] fo’k; 
lefer ,sfdd] gfeVh rFkk fo’ke gfeVh vkO;wg] mudk vfHky{k.kd eku] f}ikrh rFkk gfeVh :iksa ds ykfEcd rFkk 
,sfdd leku;uA /kukRed fuf”pr f}ikrh :i] lgdkfyd leku;uA dyu% okLrfod la[;k,a] lhek,a okUrR;] in 
dyuh;rk] ek/;eku izes;] Vsyj izes;] vfu/kk;Z :i] mfPp’V rFkk fufEu’BA ca/krk] vuqjs[kj.k] varjLi”khZA cgqpj 
Qyu] vkaf”kd vodyu mfPp’B rFkk fuEfu’BA tSdksch;A fuf”pr rFkk vfuf”pr lekdy f}”k% rFkk f=”k% 
lekdy ¼ dsoy izfof/k;ka½ chVk rFkk xkek Qyuksa esa vuqiz;ksxA {ks=Qy vk;ru] xq:Ro dsanzA nks rFkk rhu foekvksa 
dh oS”ysf’kd T;kfefr% dkrhZ; rFkk /kqzoh; funsZ”kkadks esa nks foekvksa esa ,d ?kkrh; rFkk f}?kkrh; lehdj.kA lery] 
xksyk] ijoyt;] nh?kZ foRrt rFkk ,d ,oa nks ijrksa okyk vfr ijoy;t rFkk muds izkjfEHkd xq.kA lef’V esa 
odzrk rFkk ejksM+ QSzusV lw=A 
vody lehdj.k % vody lehdj.k dh dksfV rFkk ?kkr] izFke dksfg rFkk izFke ?kkr ds lehdj.k] ìFkDdj.kh;pj] 
le?kkr jSf[kd rFkk ;FkkrFk vody lehdj.k vpj xq.kkadks lfgr vody lehdj.kA iwjd Qyu rFkk eax, cos 
ax, sin ax, xm , eax, cosbx, e9x sin bx    d lanHkZ esa fo”ks’k lekdyA lfn'k fo'ys"k.klfn'k fo'ys"k.klfn'k fo'ys"k.klfn'k fo'ys"k.k % % % %  lfn”k cht 
xf.kr] vkfn”k pj ds lfn”k Qyuksa dk vodyu] izo.krk] MkbotsZUl dyZ ds dkrhZ;] csyuh vkSj xksyh; funs”kkadks 
esa fu:i.k rFkk muds HkkSfrd fuoZpuA mPprj dksVh  ds vodyt]  lfn”k rRled rFkk lfn”k lehdj.k] xkml 
rFkk LVksDl izes;A izfn'k fo'ys"k.k %izfn'k fo'ys"k.k %izfn'k fo'ys"k.k %izfn'k fo'ys"k.k %   izfn”k dh ifjHkk’kk] funsZ”kkadks dk :ikarj.k izfr ifjorhZ rFkk lg ifjorhZ 
izfn”kkas dk ;ksx rFkk xq.kuQy] izfn”kkas dk ladqru] vkarj xq.kuQy] ewy izfn”k] fdzLVksQsy izrhd] lg ifjorhZ  
vodyu] izfn”k ladsyu esa izo.krk] dyZ rFkk MkbojtsalA laf[;dhlaf[;dhlaf[;dhlaf[;dh    foKkufoKkufoKkufoKku    %%%% dyZ fudk; dk larqyu dk;Z] vksj 
foHko ÅtkZ] ?k’kZ.k] lkekU; dSVsujh] dfYir dk;Z ds fl)kar] larqyu dk LFkkf;Ro] rhu foekvksa esa cyksa dk larqyuA 
xfrxfrxfrxfrdhdhdhdh    % Lora= vkSj O;ojks/kh dh dksfV] ljy js[kh; xfr] ljy vkorZ xfr] lery ij xfr] iz{ksih o;:) xfr] 
dk;Z rFkk ÅtkZ] vkosxh cyksa ds v/khu xfrA dsiyj ds fu;eA dsUnzh; cyksa ds v/khu d{kk;saA ifjorhZ nzO;eku dh 
xfrA izfrjks/kh ek/;e esa xfrA nzO; nzO; nzO; nzO; laf[;dhlaf[;dhlaf[;dhlaf[;dh % xq: rjyksa ij nkc] fn;s gq;s cy fudk; ds varxZr rjyksa dk 
larqyu] nkc&dsanz] odz ryksa ij iz.kksnd eku] rSjrs gq, fi.Mksa dk larqyu] larqyu dk LFkkf;Ro vkSj xSlksa dk nkc] 
ok;qe.My lacU/kh iz”uA 

[k.M&c[k.M&c[k.M&c[k.M&c    
cht xf.kr %cht xf.kr %cht xf.kr %cht xf.kr % milewg] lkekU; milewg] lewgks dh lekdkfjdrk] foHkkx&lewg] vk/kkjh rqY;dfjrk izes;] flyksa 
izes;] dqep; lewg] dSyh izes; oy; rFkk xq.ktkoyh] eq[; xq.ktkoyh] eq[; xq.ktkoyh izkar] vf}rh; xq.ku[k.M 
izkUr rFkk ;wdkfyMh; izkar] {ks= foLrkj ifjfer {ks=A okLrfod fo'ys"k.k %okLrfod fo'ys"k.k %okLrfod fo'ys"k.k %okLrfod fo'ys"k.k % nwfjd lef’V esa vuqdze ds fo”ks’k lanHkZ 
lfgr mudh lkafLFkfrdh] dks”kh vuqdze] iw.kZrk] iwfrZ] larr Qyu] ,d leku lkarR; lagr leqPp;ksa ij larr 
Qyuksa ds xq.k/keZA jheku LVhyts lekdy] vuarlekdy rFkk muds vfLrRo izfrca/k] cgqpj Qyukas ds vody] 
Li’V Qyu&izes; mfPp’B rFkk vfYi’BA okLrfod rFkk lfEeJ] inksa dh Jsf.k;ksa dk fujis{k vksj lizfrca/kh] 
vfHklj.k] Jsf.k;ka dh iqu% O;oLFkk] ,d leku vfHklj.k] vuar xq.kuQy] Jsf.k;ksa ds fy;s lkraR; vodyuh;rk rFkk 
lekdyuh;rk] cgqlekdyA lfEeJ fo”ys’k.k% oS”ySf’kd Qyu] dks”kh izes; dks”kh lekdy lw=] ?kkr  Jsf.k;ka] Vsyj 
Jsf.k;ka] fofp=rk,a] dks”kh vo”ks’k izes; rFkk ifjjs[kk lekdyuA vkaf”kd vody lehdj.k% vkaf”kd vody 
lehdj.kkas dk cukuk] izFke dksfV ds vkaf”kd vody lehdj.kkas ds izdkj] “kfiZV fof/k] vpj xq.kkadks lfgr vkafa”kd 
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vody lehdj.kA ;kaf=dh % O;kihd`r funsZ”kkad] O;jks/k gksyhukseh vksj xSj&gksyhukeh fudk;] fMvyEcVZ fl)kar 
rFkk ykxzkU; lehdj.k] tM+Ro vk?kw.kZ] nks foekvksa esa n`<+ fi.Mks dh xfrA nzO; xfrdh % lkarR; lehdj.k] laosx 
vkSj ÅtkZ] v”;ku izokg fl)kar] f}foeh; xfr] vfHkjo.k xfr] Lkzksr vksj vfHkxeA la[;la[;la[;la[;kRed fo'ys"k.k %kRed fo'ys"k.k %kRed fo'ys"k.k %kRed fo'ys"k.k % vfoth; 
rFkk cgqin lehdj.k& lkj.kh;u fof/k] f}Hkktu] feF;k fLFkfr fof/k] Nsnu rFkk U;wVu&jQlu vkSj blds vfHklj.k 
dh dksfV] varosZ'ku rFkk la[;kRed vodyu A 

11111111----    HkkSfrdhHkkSfrdhHkkSfrdhHkkSfrdh    
[k.M&v[k.M&v[k.M&v[k.M&v    

;kaf=d rkih; HkkSfrdh rFkk rjax ,oa nksyu %  
1111---- ;kaf=dh%& laj{k.k fu;e] la?kÍ] izkapy] izdh.kZu izPNsn] nzO;eku dsUnz rFkk iz;ksx'kkyk ra= HkkSfrd jkf'k;ksa ds 
:ikUrj ds lkFk A jnjQksMZ izdh.kZuA fu;r cy {ks= ds Hkhrj jkdsV dh xfr! jksVsfjax Qsze vkWQ fjQjsUlA 
dksfj;kyl cy! n`< fiUMksa dh xfrA ?kw.kZu djrh oLrqvksa dh xfrdh! tM+Rok?kw.kZ] lekukUrj rFkk vfHkyEcor v{kksa 
dk fu;eA xksyk] fjax] csyu] fMLd dk tM+Rok?kw.kZA dks.kh; laosx] VkdZ ¼cyk?kw.kZ½]Vki dk izsfllu] xkbjkLdksi] 
dsUnzh; cyA O;qRdzzeoxZ fu;e ds vUrxZr xfr] dsiyj ds fu;eA d`f=e mixzg dh xfr ¼HkwfLFkj mixzg Hkh½ 
xSyksfu;u lkisf{kdrk! fof'k"V lkisf{kdrk fl}kUr] ekbdsYlu eksjys dk iz;ksxA ykjsUt dk :ikUrj] osxksa dk ;ksx 
dk fu;eA nzO;eku dk osx ds lkFk ifjorZu] nzO;eku&ÅtkZ lerqY;rk o rjy xfrdh] LVªheykbu] jsuksYM la[;k] 
';kurk] ladh.kZ ufydk ls nzoksa ds izokg lEcU/kh ikbyksth dk lw= fo{kksi] oujSZyh dk lehdj.k rFkk mlds lkekU; 
vuqiz;ksxA 
2222---- rkih; HkkSfrdh%& rki xfrdh ds fu;e] ,.Vªksih] dkuksZ pdz] lerkih; rFkk :nks"e ifjorZuA Å"ek xfrd foHko ] 
gsegksYt rFkk fxo ds Qyu A eSDlosy lEcU/kA Dykfl;l&Dysijku lehdj.kA mRdze.kh; lsyA twy dsfYou 
izHkkoA LVhQku cksYeSu fu;eA xSlksa dk xR;kRed fl}kUrA osx ds forj.k dk eSDlosy fu;eA ÅtkZ dk 
lefoHkktu] xSlksa dh fof'k"V Å"ek] e/;&eqä iFk czkmuh xfrA df̀".k dk fofdj.kA Bkslksa dh fof'k"V Å"ek] 
vkbULVhu rFkk MhokbZ fl}kUr A chu dk fu;e] IySd dk fu;e] lkSj fu;rkadA lkgk dk Å"eh; vk;uhdj.k 
fl}kUr rFkk u{k=h; LisDVªeA :n~eh; fopqEcdu }kjk fuEu rki mRiknu rFkk ruq iz'khryuA _.kkRed rki dh 
vo/kkj.kkA 
3333---- rjax ,oa nksyu%& nksyu] ljy laxr xfrA ljy laxr xfr ds mnkgj.k%& nzO;eku] fLizax vkSj ,y-lh- ifjiFkA 
fLFkj ,oa pyk;eku rjaxsa] voeafnr ljy xfr] iz.kkfnr nksyu rFkk vuquknA vuqukn dh rh{.krkA rjax lehdj.kA 
gjeksfud gyA lery rFkk xksyh; rjaxs] rjaxksa dk v/;kjksi.kA  nks vfHkyEcor ljy vkorZxfr;ka fylktw 
vkdf̀r;kaA vkorhZ rjaxks dk Qwfj;j fo'ys"k.k&oxZ rFkk f=dks.kh; rjaxsA dyk rFkk lewg osx ]foLianA gjkbesu dk 
fl}kUrA vk;ke ,oa rjaxkxz dk foHkktu] Qzusy okbfizTe U;wVu&fjx eksdsylu b.VjQsjksehVjA foorZu&Qzusy rFkk 
QzkugksaQj Qwfj;u :ikarj.k ds :i esa foorZuA vk;rkdkj ,oa o`Ùkkdkj }kjdksa ls Qzusy rFkk Qzkugksadj foorZukA 
lkh/ksdksj] ,dy rFkk cgqfjyVksa ls foorZu] xzsfVax dh foHksnu dh {kerkA izdk'kdh; midj.k A jsys dk ekudA 
/kqzo.k /kqfor izdk'k ¼js[kh;] o`Ùkh; rFkk nh?kZ òÙkh;½ dk mRiknu rFkk lalwpukA cqzLVj fu;e] f}oviorZu  dk 
gkbxsu fl}kUrA izdk'kh; ?kq.kZu] iksykjhehVj] yslj Jksr ¼ghfy;ueuh;ksu] :ch rFkk vFkZ pkyd Mk;ksM½ LFkkuh; 
,oa lkef;d dyk lEc}rk dh  vo/kkj.kkA gsyksxzkQh fl}kUr dk vuqiz;ksxA 

[k.M&c[k.M&c[k.M&c[k.M&c    
1111---- oSn;qr rFkk pqEcdRooSn;qr rFkk pqEcdRooSn;qr rFkk pqEcdRooSn;qr rFkk pqEcdRo%& dwyEc dk fu;e] oSn;qr foHko] le:i {ks= esa lekax ijkoSn;qr rFkk vukosf'kr xksyh; 
pkyd gsrq ik;tksZ ,oa ykIykl ds lehdj.k fcUnq vkos'k rFkk vuUr lapkyd ryA oSn;qr /kkjk% fdjpkQ dk fu;e 
rFkk blds vuqiz;ksx% âohV LVksu lsrq] dsfYou Mcy fczt] dSjhQkLVj fcztA ck;ks&lkoVZ fu;e rFkk mlds 
vuqiz;ksxA ,Eih;j dk ifjiFkh; fu;e rFkk vuqiz;ksxA pqEcdh; izsj.k rFkk {ks= rhozrk] pqEcdh; lsyA o`Ÿkkdkj 
dq.Myh ds v{k ij pqEcdh; {ks=] gsYegksYt dq.MyhA oSn;qr pqEcdh; izsj.k% QSjkMs ,oa ySUt dk fu;eA Lo ,oa 
vU;ksU; izsjdRo izR;korhZ /kkjk] ,y lh vkj ifjiFk] Js.kh ,oa lekUrj vuqukn ifjiFk] xq.krk xq.kkadA eSDloSy ds 
lehdj.k rFkk oSn;qr pqEcdh; rjxksa dh vuqizLFk izd̀frA ikbf.Vax osDVjA nzO;ksa esa pqEcdh; {ks= izfr vuqQsjks 
izfrQsjksa rFkk Qsjh pqEcdRo ¼xq.kkRed mikxe ek=½ 'kSfFkY;rkA 
2222---- vk/kqfud HkkSfrdhvk/kqfud HkkSfrdhvk/kqfud HkkSfrdhvk/kqfud HkkSfrdh%& gkbMªkstu ijek.kq dk cksj fl}kU]r] bySDVªku] bySDVªku fLiuA izdkf'kr ,oa ,Dl&js LisDVªkA 
LVuZ & xjySd iz;ksx rFkk LFkkfud Dokf.Vdj.kA ijek.kq dk osDVj ekMy LisDVªeh in] LisDVªeh js[kkvksa dh lw{e 
lajpuk J-j rFkk L-S ;qXeuA theku izHkkoA ikyksa dk viotZu fl}kUrA nks lerqY; rFkk fHkUu bySDVªkuksa dh 
LisDVªeh inA bySDVªkfud cS.M LisDVªk dh LFkwy rFkk lw{e lajpukA jkeu izHkkoA izdk'k oSn;qr izHkko dzzkEiVu 
izHkko] Mh czkxyh rjaxsA rjaxd.k norarkA vfuf'prrk dk fl}kUrA Dok.Ve ;kaf=dh dh vfHk/kkj.kk,aA JkSfMxj 
lehdj.k dk vuqiz;ksx ¼1½ ckDl esa fLFkr d.k rFkk ¼2½in foHko ds vkj ikj xfr esa A ,d foHkh; gkeksZfud 
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nksyd] vkbeu ewY; rFkk vkbeu QyuA jsfM;ks/kfeZrk] vkYdk] chVk rFkk xkEkk fodhj.kk vYQk {k; dk izkjfEHkd 
fl}kUr] ukfHkdh; cU/ku ÅtkZ] ekl LisDVªksLdksih] lseh ,Eihfjdy ekl QkewZyk ukfHkdh; fo[k.Mu rFkk lay;uA 
izkjfEHkd fj,DVj HkkSfrdhA ewy d.k rFkk muds oxhZjdj.kA rhoz rFkk detksj oSn;qr pqEcdh; vUrfdz;kA d.k 
Rojd lkbDyksVªku js[kh; RojdA vfrpkydrk dk izkjfEHkd KkuA 
    3333----    bySDVªkfudhbySDVªkfudhbySDVªkfudhbySDVªkfudh%& Bksl dk cS.M fl}kUr pkyd dqpkyd rFkk v}ZpkydA uSt rFkk okgk v)ZpkydA ih ,u laf/k] 
FkfeLVj tsuj Mk;ksMA Ik'p ,oa vxz vfHkur ih ,u laf/kA lkSj lsyA jsfM;ks vkorhZ rjxksa ds fn"Vhdj.k] izo/kZu 
nksyu]ekMwys'ku rFkk lalwpu esa Mk;ksM rFkk VªkaftLVj dk mi;ksx VªkftLVj vfHkxzagj.kA VsyhfotuA ykftd xsV 
rFkk mudh lR; rkfydk] muds dqN mi;ksxA 

12121212----    lkaf[;dhlkaf[;dhlkaf[;dhlkaf[;dh    
[k.M & v[k.M & v[k.M & v[k.M & v    

lkaf[;dh ds mi;ksx] fo’k; {ks= rFkk lhek,a] vk adM+k s a dk laxzg] oxhZdj.k rFkk lkj.kh;u] 
vkjs[kh; ,oa j a s[kkfp=h; izfr:i.k] vofLFkfr] izdh.kZu] oS’kE;rk rFkk dadqVrk ds ekiA 
ÁkFkfedrk & tksM+] xq.ku rFkk cs ds izes; o mudk vuqi z;k sx] “k sch”k so vlfedkA 
;kn`f +PNd pj & ,d fopj rFkk f}fopj & izkFkfedrk caVu & mikar rFkk izfrca/kh caVu 
& izR;k”kk & vk?k w.k Z rFkk ;k sx ?kkr vk?k w.k Z tud QyuA vlrr~ caVu & f}in Iok alk] 
gk;ij T;kferh;A lrr~ caVu & ,d leku] pkj ?kkrk adh; rFkk izlkekU;A oØ vklatu 
& U;wure oxZ fof/k }kjk jsf[kd rFkk f}?kkfrd lehdj.kA lglaca/k rFk lekJ.kA 
lef’V rFkk izfrn”kZ & lef’Vr ,oa izfrn”k Zt] izfrn”kh Z; caVu rFkk ekud =qfV] fo|kFkh Z 
dk ^t* chi-oxZ rFkk F izfrn”kZt & caVu rFkk muds vuqiz;k sxA  
vkdyu & fcUnq vkdyu & vkdyu ds xq.k/keZ] useSu & fQ”kj dk [k.Mdj.k izes; ¼fcuk 
lk{;½ &ØSej jko vlfedk & CySdoSy izes; & MLE rFkk vk?k w.k Z fof/k vkdyu & 
varjky vkdyu & lef’V e/;d rFkk y?kq o fo”kky izfrn”kk s a Z ij vk/kkfjr izlj.k 
ifjdYiukvks a ds ijh{k.k & “k wU; ,oa oSdfYid & =qfV;k s a ds izdkj] ijh{k.k dh “kfDr] 
useSu & ih;jlu ysek UMP rFkk laHkkfork & vuqikr ijh{k.k] fo”kky ,oa y?k q izfrn”kk s Z a 
g sr q ijh{k.k izfØ;k & xq.kk s a dh vukfJrk] fp oxZ ijh{k.k & vk[k aM dh vPNkbZA 

[k.M&c[k.M&c[k.M&c[k.M&c    
;kn`fPNd ljy ;kn`fPNd izfrn”kZ & Lrfjr] O;ofLFkr] xqPN ¼,dy pj.k½ SKS es a e/;d 
rFkk izlj.k dk vkdyu & izfrn”kZ los Z{k.k & laxBu & CSO rFkk NSSO & izfrp;u 
rFkk vizfrp;u =qfV;k aA 
izlj.k fo”ys’k.k & vfHkdYi CRD ds fln~/kkUr] Rbd rFkk LSD & gsrq iz;k sx 22] 23 rFkk 
32 ¼fcuk lekdqyu½ vizkIr {k s= dh izkfof/kA 
SQC dh vo/kkj.kk & fu;U=.k lafp= & x] R] p rFkk c lafp=A Lohdk;Zrk izfrp;u 
;kstuk & ,dy rFkk nksgjh & oc oØA xq.k rFkk ifjorhZ ;k stuk] fo'oluh;rkA        
dky Js.kh & fofHké ?kVd & miuhfr rFkk ek Sleh ifjorZu & fu/kk Zj.k rFkk fujluA  
lwpdkad & lajpuk rFkk mi;ksx] fofHké izdkj ds ljy ,oa Hkkfjr lwpdkad & foi;kZ; 
ijh{k.k & thou fuok Zg lwpdkadk s a dh lajpuk ,oa mi;ksxA 
OR fun”kZ & jSf[kd izk sxzkeu leL;k,a & ljy fof/k&}Sr&vkfoe] leuqns”ku leL;k,a & 
usV dk;Z& CPM ,oa PERT ewy izk sxzkeu & ifjorhZ&fLFkjk ad rFkk fLVª aXl] izokg lafp= & 
ewy vfHkO;fDr;ka rFkk fu;U=.k fooj.k] ekud iqLrdky; dk;Z] vfHknkfur ifjorhZ DIM 
rFkk DATA fooj.k] ljy izk sxzkeu leL;k,aA thou&e`R;q nj & vk”kk sf/kr rFkk ekud 
e`R;q njs a] iztuu njs a & thou lkfj.kh lajpuk rFkk mi;ksxA 
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13131313----    i'kq fpfdRlk foKkui'kq fpfdRlk foKkui'kq fpfdRlk foKkui'kq fpfdRlk foKku    
[k.M&[k.M&[k.M&[k.M&vvvv    

    i'kq iks"k.k%i'kq iks"k.k%i'kq iks"k.k%i'kq iks"k.k%  
1111---- ÅtkZ iks"k.k%ÅtkZ iks"k.k%ÅtkZ iks"k.k%ÅtkZ iks"k.k% ÅtkZ Jksr] ÅtkZ p;kip; thou fuokZg] nqX/k mRiknu ekal] v.Mk rFkk dk;Z ds fy, ÅtkZ dh 

vko';drk] [kk| inkFkksZa dh ÅtkZ dk ewY;kaduA  
2222---- izksVhu iks"k.k %izksVhu iks"k.k %izksVhu iks"k.k %izksVhu iks"k.k % izksVhu ds lzksr] izksVhu dk ikpu rFkk p;kip;] izksVhu ewY;kadu] thou fuokZg ,oa mRiknu 

ds fy, izksVhu dh vko';drkA vkgkj esa ÅtkZ rFkk izksVhu dk vuqikrA  
3333---- [kfut iks"k.k% [kfut iks"k.k% [kfut iks"k.k% [kfut iks"k.k% i'kqvksa ds fy, [kfut dk Jksr] dk;Z] deh ds y{k.k] vko';drk rFkk [kfut yo.kksa ls 

budk lEcU/kA  
4444---- foVkfeUlfoVkfeUlfoVkfeUlfoVkfeUl    gkjeksUl ,oa [kkgkjeksUl ,oa [kkgkjeksUl ,oa [kkgkjeksUl ,oa [kk||||    ;ksaxt;ksaxt;ksaxt;ksaxt%%%% lzksr] dk;Z] deh ds y{k.k] vko';drk rFkk [kfut yo.kksa ls budk 

lEcU/kA  
5555---- vuqiz;qDr iks"k.k %vuqiz;qDr iks"k.k %vuqiz;qDr iks"k.k %vuqiz;qDr iks"k.k % [kk| v/;;uksa ds ewY;kadu dks O;Dr djus dh iz.kkfy;ka] ikpdrk rFkk larqyu v/;;u] 

[kk| ekuo rFkk [kk| ÅtkZ dk ekiu] 'kkjhfjd òf}] thou fuokZg mRiknu ds fy, iks"kd rRoksa dh 
vko';drk] larqfyr vkgkjA  

6666---- tqxkyh djus okys i'kqvksa dk iks"k.ktqxkyh djus okys i'kqvksa dk iks"k.ktqxkyh djus okys i'kqvksa dk iks"k.ktqxkyh djus okys i'kqvksa dk iks"k.k % nqX/k mRiknu rFkk muds laxBu ds lanHkZ esa iks"kd rRoksa rFkk mudk 
p;kip;] nw/k jfgr ,oa nq/kk: xk;ksa] HkSlksa] cNM+k rFkk vkslj dks iks"kd rRoksa dh vko';drk rFkk mudk 
ifjdyuA  

7777---- tqxkyh u djus okys i'kqvktqxkyh u djus okys i'kqvktqxkyh u djus okys i'kqvktqxkyh u djus okys i'kqvksa dk iks"k.k% sa dk iks"k.k% sa dk iks"k.k% sa dk iks"k.k% eakl ,oa v.Mk mRiknu ds lanHkZ esa iks"kd rRoksa rFkk mudk 
p;kip;] v.Mk nsus okyh eqfxZ;ksa] czk;yj rFkk lqdjks adks iks"kd rRoksa dh vko';drk rFkk mudk 
ifjdyuA 

i'kq 'kjhj fdz;k foKku % i'kq 'kjhj fdz;k foKku % i'kq 'kjhj fdz;k foKku % i'kq 'kjhj fdz;k foKku %     
1111---- o`f} rFkk i'kq mRiknu % o`f} rFkk i'kq mRiknu % o`f} rFkk i'kq mRiknu % o`f} rFkk i'kq mRiknu % tUe ds iwoZ rFkk tUe ds ckn o`f}] ifjiDork] of̀} dh js[kk] of̀} dk fofu;e] 

o`f} dh n{krk] 'kjhj ds laxBu rFkk ekal ds xq.k ij izHkko Mkyus okys dkjdA  
2222---- nqX/k mRiknu % nqX/k mRiknu % nqX/k mRiknu % nqX/k mRiknu % v;u ds fodkl esa gkjeksuh fu;a=.k] nqX/kJko ,oa nqX/kdj.k] xk; rFkk HkSal ds nqX/k dk 

laxBuA  
3333---- i'kq tuu% i'kq tuu% i'kq tuu% i'kq tuu% uj rFkk eknk tuu vax] muds Hkkx rFkk dk;ZA  
4444---- ikpu 'kjhj fdzz;kikpu 'kjhj fdzz;kikpu 'kjhj fdzz;kikpu 'kjhj fdzz;k foKku%foKku%foKku%foKku% ikpu ds vax rFkk muds dk;Z] tqxkyh djus okys rFkk tqxkyh u djus okys 

i'kqvksa esa dkcksZgkbMªsV~l izksVhu rFkk olk dk ikpuA     
5555---- i;kZoj.k 'kjhj fdz;k foKku% i;kZoj.k 'kjhj fdz;k foKku% i;kZoj.k 'kjhj fdz;k foKku% i;kZoj.k 'kjhj fdz;k foKku% i;kZoj.k dkjdkssa dk 'kjhj fdz;k foKku ls lEcU/k rFkk 'kjhj fdz;k vuqdwyu 

dh fof/k] i'kqvksa ds jgu& lgu dks fu;af=r djus ds fy, fofHkUu fof/k;ka]okrkoj.kh;  
izfrcy rFkk jksdus ds mik;A  

6666---- oh;Z ds xq.k]laj{k.k rFkk df̀=e xHkkZ/kku % oh;Z ds xq.k]laj{k.k rFkk df̀=e xHkkZ/kku % oh;Z ds xq.k]laj{k.k rFkk df̀=e xHkkZ/kku % oh;Z ds xq.k]laj{k.k rFkk df̀=e xHkkZ/kku % oh;Z ds ?kVd] 'kqdzk.kq dk laxBu] Lo[kfyr oh;Z ds    
HkkSfrd rFkk jklk;fud xq.k] oh;Z laj{k.k] oh;Z ruqdkjd dk laxBu] 'kqdzk.kq dk lkUnz.k] ruqd`r oh;Z] dk 
LFkkukUrj.k] oh;Z dh vfrfgehd`r rduhdA 

i'kq/ku mRiknu ,oa izcU/k% i'kq/ku mRiknu ,oa izcU/k% i'kq/ku mRiknu ,oa izcU/k% i'kq/ku mRiknu ,oa izcU/k%     
1111---- okf.kT;dh; Msjh QkfeZx% okf.kT;dh; Msjh QkfeZx% okf.kT;dh; Msjh QkfeZx% okf.kT;dh; Msjh QkfeZx% Hkkjro"kZ rFkk fodflr ns'kksa ds Msjh QkfeZx dk rqyukRed v/;;u] fefJr [ksr ds 

rFkk fof'k"V [ksrh ds :i esa Msjh O;olk;] vkfFkZd Msjh QkfeZx] Msjh QkfeZx dh 'kq:vkr Msjh ds fy, iwath 
rFkk Hkwfe dh vko';drk] Msjh QkeZ O;oLFkk] lkekukas dks bdV~Bk djuk] Msjh QkeZ ds fy, volj] Msjh i'kq 
dh {kerk ij izHkko Mkyus okys dkjd] >qaM vfHkys[k] vk; O;;d] nqX/k mRiknu ij O;;] nqX/k ds ewY; dk 
fu/kkZj.k] O;fDrxr izcU/kA  

2222---- lkekU; izcU/k % lkekU; izcU/k % lkekU; izcU/k % lkekU; izcU/k % i'kq/ku izcU/k ¼xfHkZr rFkk nq/kk: xk;] uotkr cNM+k½ i'kq/ku vfHkys[k] LoPN nqX/k mRiknu 
ds fl}kUr] i'kq/ku [ksrh dk vFkZ'kkL=] i'kq/ku] dqDdqVksa ds fy, vkokl] HksM+] cdjh] lwdj rFkk dqDdqV 
izcU/k dh lkekU; leL;k;saA  

3333---- 'kklu izcU/k % 'kklu izcU/k % 'kklu izcU/k % 'kklu izcU/k % Msjh i'kqvksa ds fy, lLrk ,oa O;ogkfjd vkgkj fodflr djukA o"kZHkj ds fy, gjs pkjs dh 
O;oLFkk djuk] Msjh QkeZ ds fy, Hkwfe rFkk gjs pkjs dh vko';drk] lw[kss i'kq] uotkr cNM+s] lkaM vkslj 
rFkk iztuu ;ksX; i'kq ds fy, vkgkj O;oLFkkA  

4444---- lw[ks dh fLFkfr esa i'kqvksa dk izcU/k % lw[ks dh fLFkfr esa i'kqvksa dk izcU/k % lw[ks dh fLFkfr esa i'kqvksa dk izcU/k % lw[ks dh fLFkfr esa i'kqvksa dk izcU/k % lw[ks ck<+ rFkk vU; vkikrdky fLFkfr esa i'kqvksa ds fy, vkgkj rFkk 
j[k j[kko dh O;oLFkkA  

5555---- nqX/k ,oa nqX/k mRiknu izkS?kksfxdh %  nqX/k ,oa nqX/k mRiknu izkS?kksfxdh %  nqX/k ,oa nqX/k mRiknu izkS?kksfxdh %  nqX/k ,oa nqX/k mRiknu izkS?kksfxdh %  xzkeh.k nqX/k izkIr djus ] dPps nw/k ds ,d=hdj.k rFkk ;krk;kr dh 
O;oLFkk] dPps nw/k dk xq.k ijh{k.k rFkk Js.khdj.k dzhe] eD[kfu;ka nw/k rFkk lEiw.kZ nw/k dk xq.kh; Hk.Mkj.k] 
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forj.k] foi.ku nks"k ,oa mudk fu;a=.k rFkk nw/k ds ikSf"Vd xq.kA ikLpqjhdr̀] ekudhd̀r] VksUM] futZyhZd̀r] 
lexzhd`r] iqufuZfeZr iquZla;ksftr rFkk lqxfU/kr nw/k@lao/kZ rFkk mldk izcU/k ;ksxgVZ ngh yLlh rFkk Jh[k.M] 
fofo/k ekud ]LoPNrk LOkPN ,oa lqjf{kr nw/k dh vko';drk] nw/k la;= dh lQkbZA  
nqX/k mRiknu tSls eD[ku] ?kh] [kksok] Nsuk] iuhj] la?kfur] ok"ihd̀r] 'kq"d nw/k] f'k'kq vkgkj] vkbLdzhe rFkk 
dqYQh ds fy, dPps inkFkksaZ dk pquko] ,d=hdj.k] mRiknu] izlaLdj.k] Hk.Mkj.k] forj.k rFkk foi.kuA nqX/k 
mRiknksa dk ijh{k.k] Js.khdj.k rFkk p;u] ch0 vkbZ0 ,l0 ,oa ,xekdZ fof'k"Vhdj.k nqX/k mRikn ds ikSS"k.k xq.k] 
xq.k fu;a=d fof/kd ekud] nqX/k mRikn dk izlaLdj.k rFkk dk;Z fu;U=.k ykxr  
nqX/k mRiknksa dh izkS?kksfxdh nqX/k mRiknksa dh izkS?kksfxdh nqX/k mRiknksa dh izkS?kksfxdh nqX/k mRiknksa dh izkS?kksfxdh      

[k.M&c[k.M&c[k.M&c[k.M&c    
vkuqokaf'kdh ,oa i'kq iztuu % vkuqokaf'kdh ,oa i'kq iztuu % vkuqokaf'kdh ,oa i'kq iztuu % vkuqokaf'kdh ,oa i'kq iztuu %     

1111---- i'kq vkuqokaf'kdh % i'kq vkuqokaf'kdh % i'kq vkuqokaf'kdh % i'kq vkuqokaf'kdh % lEklw=.k ,oa v/kZlw=.k foHkktu] es.Msfy;u oa'kkxfr vkuqokaf'kdh esa ifjorZu] thuksa dh 
vfHkO;fDr]lgyXyurk] ,oa fofue;] fyax lesfer y{k.k] jDr lewg ,oa cgq:irk] xq.klw= foiFku] thu rFkk 
mldh lajpuk] Mh0,u0,0 ,oa vkuqokaf'kd nzO;] vkuqokaf'kd dwV ,oa izksVhu la'ys"k.k] iqu% la;ksftr 
Mh0,u0,0 rduhdh] mRifjorZu] mRifjorZu ds izdkj] mRifjorZu ,oa mRifjirZu nj Kkr djus dh fof/k;kaA  

2222---- lef"V vkuqokaf'kd dk i'kq iztuu esa vuqiz;ksx % lef"V vkuqokaf'kd dk i'kq iztuu esa vuqiz;ksx % lef"V vkuqokaf'kd dk i'kq iztuu esa vuqiz;ksx % lef"V vkuqokaf'kd dk i'kq iztuu esa vuqiz;ksx % ek=kRed ¼cuke½ xq.kkRed y{k.k] gkMhZokbuoxZ fu;e]lef"V 
izfr ¼cuke½ O;fDrxr thu ,oa thu izdze vkof̀RRk dks ifjofrZr djus okys dkjd] vkdfLed lzksr rFkk y?kq 
lef"V] var% iztuu xq.kkad Kkr djus dh fof/k;ka] vUr% iztuu dh i}fr;ka] {kerk'kkyh lef"V ifj.kke] 
iztuu ewY; Kkr djuk] izfrHkkfor ,oa izcyrk fopyu] fofHkUurk dk foHkktu thu] izdaih okrkoj.k lglca/k 
rFkk thu:ih okrkoj.kh; vU;ksU;fdz;kA 

 
3333---- iztuu i}fr % iztuu i}fr % iztuu i}fr % iztuu i}fr % oa'kkxfr] vkof̀Rr] vkuqokaf'kd rFkk ǹ'; :ih lglEcU/k rFkk budh izkDdyu dh fof/k;ka vkSj 

vkx.ku dh ;FkkFkZrk] oj.k ds fy, lgk;rk rFkk muds lEcfU/kr ykHk]O;fDrxr] oa'kkoyh] ikfjokfjd  rFkk 
vUr% ikfjokfjd p;u] larfr ijh{k.k] oj.k dh fof/k;ka] oj.k dk vk/kkj] oj.k ds izfr izfrfdzz;k vkSj mldk 
ifjeki] oj.k Hksnh;] iztud lkaM] lwpd] vkorhZZ ,oa O;qrdze vkorhZdj.k] u;h i'kq iztkfr;ksa dh LFkkiuk] 
vUr% iztuu ofg% iztuu] dzeks=fr] izlaLdj.k] ladj.k rFkk fHkUu ladj.kA 

    
LokLLokLLokLLokLFFFF; ,oa LoPNrk % ; ,oa LoPNrk % ; ,oa LoPNrk % ; ,oa LoPNrk %     

1111---- cSy ,oa eqxhZ dh 'kjhj jpuk]cSy ,oa eqxhZ dh 'kjhj jpuk]cSy ,oa eqxhZ dh 'kjhj jpuk]cSy ,oa eqxhZ dh 'kjhj jpuk] Årdh; rduhd] iz'khru bysfMax vkfn] jDr dh fQYe cukuk rFkk mls jaftr 
djukA  

2222---- Årdks dks jaxus ds fy, izeq[k jatd rFkk xk; dk Hkzw.k foKkuA  
3333---- LokLF; ,oa jksx esa jDr ,oa mldk ifjlap.k] ikpu] 'olu] mRltZu] vUr%lkoh xzfUFk dk 'kjhj fdzz;k 

foHkktuA  
4444---- vkS"k/k foKku rFkk jlk;u fpfdRlk dk lkekU; KkuA  
5555---- ty] ok;q rFkk jgu lgu ds lanHkZ esa i'kqfpfdRlk LokLF; foKku]  
6666---- nqX/k LoPNrkA 

    
i'kq jksx % i'kq jksx % i'kq jksx % i'kq jksx %     
1111---- izfrj{kk ,oa Vhdkdj.k fof'k"V jksxksa ds izfr i'kqvksa ds izfrj{k.k gsrq fl}kUr ,oa fof/k;kW] >qaM izfrj{kk]jksx jfgr 
{ks=] 'kwU;jksx ifjdYiuk] jksxgj jlk;uA  
2222----    xk; HksaM+ cdjh ds xk; HksaM+ cdjh ds xk; HksaM+ cdjh ds xk; HksaM+ cdjh ds jksx %jksx %jksx %jksx % fuEufyf[kr jksxksa dk dkj.k] y{k.k] funku] jksdFkke rFkk fpfdRlk % tgjh cq[kkj] 
xyk?kksaVw] yaxfM+;k] FkuSyh] riSfnd] tksUl chekjh] [kqjidk ,oa eqWgidk] iksdkiksduh] jscht] ikbjksIykteksfl] ljkZ] 
tqduk jksx]nqX/k Toj] vQjk ,oa uotkr cNM+ksa ds jksxA  
3-----    dqDdqV ds jksx % dqDdqV ds jksx % dqDdqV ds jksx % dqDdqV ds jksx % jkuh[ksr jksx] dqDdqV 'khryk jksx] if{k;ksa dk 'osrjDrk.kq tfVyrk jksx] eSjDl jksx rFkk 
xeoksjks jksx dk dkj.k] y{k.k] funku jksdFkke rFkk fpfdRlkA  
4444----    lwdj ds jksx % lwdj ds jksx % lwdj ds jksx % lwdj ds jksx % lwdj &Toj rFkk lwdj dkyjkA 5555----    'oku jksx% 'oku jksx% 'oku jksx% 'oku jksx% 'oku fMLVsEij ikoksZ] jscht jksx rFkk ekuo 
LokLF; ls lEcU/kA 
 
i'kq yksd LokLi'kq yksd LokLi'kq yksd LokLi'kq yksd LokLFFFF; % ; % ; % ; %     
            1111----    tquksfll % oxhZdj.k] ifjHkk"kk] tquksfll % oxhZdj.k] ifjHkk"kk] tquksfll % oxhZdj.k] ifjHkk"kk] tquksfll % oxhZdj.k] ifjHkk"kk] twuksfVd jksx ds LFkkukUrj.k esa i'kq ,oa if{k;ksa dk ;ksxnku  
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2- i'kq fpfdRlk'kkL= % i'kq fpfdRlk'kkL= % i'kq fpfdRlk'kkL= % i'kq fpfdRlk'kkL= % i'kq jksx ds jksdFkke rFkk i'kq ds xq.kksa dks lq/kkjus ds fy, fu;e ,oa vf/kfu;eA i'kq 
fpfdRlk fof/kd ijh{k.k gsrq uewuk ysus ds fy, lafdz;k rFkk fof/k;kaA  

3- vkn'kZ LOkPNrk dh ifjfLFkfr;ksa esa i'kq o/k'kkyk ls ekal mRiknu gsrq i'kq fpfdRld ds dRkZO; ,oa HkwfedkA  
4- o/k'kkyk ls izkIr miksRikn rFkk mudk vkfFkZd mi;ksxA  
5- vUr% lkoh xzfUFk dh nok ds mi;ksx esa ykus ds fy,] ,d=hdj.k] ifjj{k.k ,oa izdzehdj.k dh fof/k;kaA 

    
izlkj % izlkj % izlkj % izlkj % izlkj ds fl}kUr] /kkj.kk] mn~ns'; rFkk ewy n'kZu] xzkeh.k fdlkuksa dks f'kf{kr djus dh fofHkUUk fof/k;kaaA 
u;h rduhd dk fuekZ.k] mldk LFkkukUrj.k rFkk iqu% ewY;kadu] u;h rduhd ds LFkkukUrj.k esa leL;k,a ,oa 
ck/kk;saA xzkeh.k fodkl ds fy, i'kqikyu dk;ZØeA 

14141414----    izkizkizkizk.kh .kh .kh .kh foKkufoKkufoKkufoKku    
                            [k.M&v[k.M&v[k.M&v[k.M&v    

  vdkMsZVk vkSj dkMsZVkvdkMsZVk vkSj dkMsZVkvdkMsZVk vkSj dkMsZVkvdkMsZVk vkSj dkMsZVk    
1111---- fofHkUu Qkbyeksa dk lkekU; losZ{k.k] oxhZdj.k vkSj ijLij lEcU/k] 2- izksVkstksvk% pyu ]iks’k.k] 
tuu vkSj ekuo ijthoh izksVkstksvk] 3- ikjhQsjk% uky ra= dadky vkSj tuu] oxhZdj.k LFkku] 4- 
ukbMsfj;k% cgq:irk] izoky] fHkfRr;ka] esVktsusfll] 5- gsyfeUFkht% ijthoh vuqdwyu RFkk 
ijiks’kh&ijthoh lEcU/k] 6- ,susyhMk% ikWyhdhVk esa vuqdwyh fofdj.k] 7- vkFksZiksMk% dzLVsf”k;k esa ykokZ 
izk:Ik vkSj ijthfork] >haxk ds mikax] vkFkksZiksMk esa n`f’V vkSj “oalu] dhVksa esa lkekftd thou vkSj 
dk;karj.k] 8- eksyLdk% “olu fu;ksikbfyuk] eksrh fuekZ.k] 9- bdkbuksMesZVk% lkekU; laxBu] ykokZ 
izk:Ik vkSj ca/kqrk] 10- dkfMZVksa dh mRifRr] Qq¶Qql ehu vkSj pqr’iknksa dh mRifRr] 11- ,sEQhfc;k% 
fpjfMEHkrk vkSj “kkodhtuu] iS=d j{k.k] 12- jsIVhfy;k% djksfV izk:Ik ¼,sukfIlM] Mkb,fsIlM] iSjkfIlM 
vkSj flusfIlM½ MkbukslkWj] 13- ,soht% mRifRr if{k;ksa esa ,fj;y vuqdwyu vkSj izoklu] mM+ku foghu 
i{kh] 14- eSeksfu;k% izkSVksFkhfj;k vkSj esVkfFkfj;k] ;wFkhfj;k ds peZ O;qRiUuA 
    ikfjfLFkfrdh] tho ikfjfLFkfrdh] tho ikfjfLFkfrdh] tho ikfjfLFkfrdh] tho ikfjfLFfrdhikfjfLFfrdhikfjfLFfrdhikfjfLFfrdh] tSo lkaf[;dh vkSj vkfFkZd izk] tSo lkaf[;dh vkSj vkfFkZd izk] tSo lkaf[;dh vkSj vkfFkZd izk] tSo lkaf[;dh vkSj vkfFkZd izkffff.k foKku.k foKku.k foKku.k foKku  
1111---- ikfjfLFkfrdh% tSo rFkk vtSo dkjd] vkUrj.k vkSj varjtkrh; lEcU/k] ikfjfLFkrhd vuqdze] 
thokse ds fofHkUu izdkj] thoHkwjlk;u pdz] [kk| tky] vkstksu irZ vkSj tho eaMy] ok;q ty vkSj 
Fky dk iznw’k.kA  
2222---- tho ikfjfLFkfrdh% izkf.k O;ogkj ds izdkj] O;ogkj esa Qhjkseksuks vkSj gkeksZuks dh Hkwfedk] izkf.k 
O;ogkj ds v/;;u dh fof/k;ka] thooSKkfud fjneA  
3- tSo lkaf[;dh% izfrp;u fof/k;ka] ckjEckjrk&caVu vkSj dsUnzh; izo`fr ds eki] ekud fopyu vkSj 
ekud =qfV] lglEcU/k vkSj lekJ;.k] dkbZ LDok;j vkSj Vh&VsLVA  
4- vkfFkZd izkf.k foKku% Qlyksa ¼/kku] puk vkSj xUuk½ vkSj laxzghr vuktksa ds dhV ihMd] ekSu 
ikyu] js”kedhV ikyu] yk[k dhV ikyu] eRL; ikyu vkSj lhi ikyuA 

[k.M&c[k.M&c[k.M&c[k.M&c    
dksfdksfdksfdksf''''kdk tSfodh] vkuqoafkdk tSfodh] vkuqoafkdk tSfodh] vkuqoafkdk tSfodh] vkuqoaf''''kdh] fodkl vkSj oxhZdj.k foKkukdh] fodkl vkSj oxhZdj.k foKkukdh] fodkl vkSj oxhZdj.k foKkukdh] fodkl vkSj oxhZdj.k foKku%%%% 1111---- dksf”kdk tSfodh% dksf”kdk 
dyk&lfdz; xeu vkSj lksfM;e&iksVsf”k;e ,Vhist iEi] ekbZVksdWfUMª;k] xkYthdk;] vUrjnzZO;h 
tkfydk] jkbckslkse vkSj ykblkslkse] dksf”kdk foHkktu& le lw=h rdZ vkSj xq.k lw= xfr vkSj v/kZ 
lw=.k] xq.k lw= ekufp=A thu /kkj.kk vkSj dk;Z Mh-,u-,- dk osV~lu& fdzd ekWMy] vkuqoaf”kd 
dwV]izksVhu la"ys’k.k] fyax xq.k lw= vkSj fyax fu/kkZj.kA 2222---- vuqoaf”kdh% oa”kkxfr ds esaMy ds fu;e] 
iqu;kZsx lgyXurk vkSj lgyXurk fp=] cgq,yhy] mRifjorZu ¼izkd`frd vkSj izsfjr½ mRifjorZu vkSj 
fodkl] xq.klw= dh la[;k vkSj izk:Ik lajpukRed iqufoZU;kl] cgqxqf.krk] izksdSfj;ksVksa vkSj ;qdksfj;ksVksa 
esa thu vfHkO;fDr dk fu;eu] ekuo xq.klw=h; vilkekU;rk;sa] thu vkSj jksx] lqtuu foKku] 
vkuqokaf”kd vfHk;kaf=dh&iqu;kZsxt Mh-,u-,- rduhdh vkSj thu DyksfuaxA 3- fodkl ,oa oxhZdj.k 
foKku% fodkl ds fl}kUr tSo fofHkUurk dk lkzsr vkSj mldh izkd`frd oj.k] gkMhZ&okbuoxZ fu;e% 
xqIr vkSj Hk; lwpd jatu] vuqgj.k] izkFkD; fdz;k fof/k;ka vkSj mudh Hkwfedk& }hih; izkf.k tkr] 
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Lihlht vkSj mi Lihlht dh /kkj.kk] oxhZdj.k ds fl}kUrA izkf.kuke i}fr] izkf.k& HkkSxksfyd 
ifjeaMy vkSj vUrjjk’Vªh; lafgrk] thok'e] HkwoSKkfud egkdYi] ?kksM+s vkSj gkFkh dh tkfr o`Rr] ekuo 
dh mRifRr vkSj mldk fodkl] tUrqvksa ds egk}hih; forj.k ds fl}kUr vkSj okn] fo”o ds izkf.k& 
HkkSxksfyd ifjeaMyA 
tSo jlk;u] “kjhj fdz;k foKku vkSj ifjo/kZu tSfodhtSo jlk;u] “kjhj fdz;k foKku vkSj ifjo/kZu tSfodhtSo jlk;u] “kjhj fdz;k foKku vkSj ifjo/kZu tSfodhtSo jlk;u] “kjhj fdz;k foKku vkSj ifjo/kZu tSfodh% 1- tSo jlk;u% dkcksZgkbMsªVksa] nzoksa ¼lar`Ir vkSj 
vlarÌr olk vEyksa lfgr ½ vehuksa vEyksa] izksVhuksa vkSj U;wDyhd vEyksa dh lajpuk] Xykdksfyfll] 
dzsc dk pdz] mip;u vkSj vip;u] vkDlhdj.k QkLQksfjyslu ÅtkZ laj{k.k vkSj mldk ekspu] ,-
Vh-ih- vkSj lh&,-,u-ih- ,Utkbeksa ds izdkj] ,Utkbe dh fdz;k fof/k] izfrj{kkXysC;wfyu vkSj 
izfrj{kkfoVkfeuA 2- “kjhj fdz;k foKku Lrfu;ksa ds fo”ks’k lanHkZ esa% :f/kj dh jpuk] ekuo esa :f/kj 
oxZ] LdUnu] vkWDlhtu vkSj dkcZuMkbZ vkWDlkbZM dk ifjogu] gheksXyksfcu] “olu vkSj mldk 
fu;eu] ;wfj;k dk fuekZ.k] vkSj ew=]vEy {kkjd lkE; vkSj leLFkkiu] ekuo esa rki fu;eu] raf=dk 
vkosx&,Dlksau esa pkyu vkSj lhesIl esa ikjxeu] raf=dk izs’kh] nf̀’V Jo.k vkSj ?kzk.k isf”k;ksa ds izdkj] 
izksVhu] dkcksZgkbZMsM] olk vkSj U;qfDyd vEy dk ikpu vkSj vo”kks’k.k] ikpd jlksa ds lkzo dk 
fu;a=.k ekuo dk larqfyr vkgkjA LVsjkWbM] iaksVhu] isIVkbM vkSj vehuks vEy ls O;;qiUr gkeksZu] 
gkbZikSFksysel] fiV;wVjh] FkkbjkbM] iSjkFkkbjkWbM iSufdz;kt ¼vXuk'k;½],Mªhuy ¼vf/kDd½ xksuM ¼tsun½ 
vkSj fifu;y vax dh Hkwfedk vkSj muds lacU/k] ekuo tuu dk “kjhj fdz;k foKku] ekuo esa ifjo/kZu 
dk gkeksZuh fu;U=.k Lrfu;ksa esa fQjksekuA 3- ifjo/kZu tSfodh% czSfd;ksLVksek] es<d vkSj dqDdqV esa 
;qXedtuu] fulspu% vUM ds izdkj fnyu vkSj xSLVªwys'ku] es<d vkSj dqDdqV ds xSLVqyk ds QSV eSi 
¼Hkfo’; ekufp= ½ es<d esa dk;karj.k] dqDdqV esa Hkwz.kokg; dyk dk fuekZ.k vkSj Hkfo’;] Lrfu;ksa esa 
mYo] vijkiksf”kdk vkSj vijk ds izdkj] l?kBd ifj?kVuk] iquZ:nHkou] ifjo/kZu dk vkuqoaf”kd 
fu;a=.k] efLr"d] vkW[k vkSj ân; dk vax fodkl] dky izHkkouA dhV dk;karj.k dk gkeksZuh 
fu;a=.kA 
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Optional Subjects 

4.  Any 2 (two) Subjects out of the following carrying 200 Marks each. 
1. Agriculture 

2. Botany 

3. Chemistry 

4. Computer Applications/Computer Science 

5.Engineering (Agriculture/Chemical/Civil/Computer/Electrical/Electronics/Mechanical) 

6. Environmental Science 

7. Forestry 

8. Geology 

9. Horticulture 

10. Mathematics 

11. Physics 

12. Statistics 

13. Veterinary Science 

14. Zoology 

Each optional subject will have one question paper of 3.00 hour duration carrying 200 

marks. Each question paper shall have two parts containing four questions in each part. 

Candidates will be required to answer five questions in all. It shall be compalsory to 

answer at least two questions from each part. The standard and syllabus of each subject 

will in general be equivalent to that of the University Degree Course Examination. A 

candidate is required to select any two of the above optional subjects but will not be 

allowed to offer the following combination of subjects. 

(a) Agriculture, Agricultural Engineering and Veterinary Science. 

(b) Chemistry and Chemical Engineering. 

(c) Computer Application/Computer Science and Computer Engineering. 

(d) Electrical Engineering and Electronic Engineering. 

(e) Mathematics and Statistics 

(B) Interview – 75 Marks 
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1. AGRICULTURE 

SECTION – A 

 Ecology and its relevance to man, natural resources, their management and 

conservation. Environmental factors of crop distribution and production. Climatic 

elements as factor of crop growth, impact of changing environment on cropping pattern. 

Environmental pollution and associated hazards to crops, animals and humans.  

Cropping patterns in different agro-climatic zones of the state. Impact of high yielding 

and short duration varieties on shifts in cropping patterns. Concepts of multiple cropping, 

multistory, relay and inter-cropping and their importance in relation to sustainable crops 

production. Package of practices for production of important cereals, pulses, oilseeds, 

fibre, sugar and cash crops grown during Kharif and Rabi seasons in different regions of 

the state. Important features, scope and propagation of various types of forestry plants 

with reference to agro-forestry and social forestry. Weeds, their characteristics, 

dissemination and association with various field crops; their multiplications; cultural, 

biological and chemical control of weeds. Processes and factors of soil formation, 

classification of Indian soils including modern concepts. Mineral and organic constituents 

of soils and their role in maintaining soil productivity. Problem soils, extent and 

distribution in India and their reclamation. Essential plant nutrients and other beneficial 

elements in soils andn plants, their occurrence, factors affecting their distribution, 

functions and cycling in soil. Symbiotic and non-symbiotic nitrogen fixation. Principles 

of soil fertility and its evaluation for judicial fertilizer use. Soil conservation planningn 

on water shed basis, Erosion and runoff management in hilly foothills and valley lands; 

processes and factors affecting them. Dry land agriculture and its problems. Technology 

for stabilising agriculture production in rainfed agriculture area. 
 

Water use efficiency in relation to crop production, criteria for scheduling 

irrigations, ways and means of reducing run-off losses of irrigation water. Drainage of 

water-logged soils. Farm management, scope, importance and characteristics, farm 

planning and budgeting. Economics of different types of farming systems. Marketing and 

pricing of agriculture inputs and outputs, price fluctuations and their cost, role of co-

operatives in agricultureal economy, types and systems of farming and factors affecting 

them. Agricultural extension, its importance and role, methods of evaluation of extension 

programmes, diffusion, communication and adoption of innovationsm people’s 

participation and motivation. Farm mechanization and its role in agricultural production 

and rural employment. Training programmes for extension workers and farmers. 

Extension systems and programmes : Training & Visits, NATP and IVLP. 

SECTION - B 
 Heredity and variation. Mendels law of inheritance, Chromosomal theory of 

inheritance. Cytoplasmic inheritance. Sex linked, sex influenced and sex limited 

characters. Spontaneous and induced mutations. Role of chemicals in mutation. Origin 

and domestication of field crop. Morphological patterns of variations in varieties and 

related species of important field crops. Cause and utilization of variation in crop 

improvement. Application of the principles of plant breeding to the improvement of 

major field crops, methods of breeding of self and cross-pollinated crops. Introduction, 

selection, hybridization. Male sterility and self-incompatibility, utilization of mutation of 

polypoidy in breeding. Seed technology and its importance, production, processing, 

storage and testing of seeds. Role of national and state seed organization in production. 

Processing and marketing of improved seeds. Physiology and its significance in 

agriculture, physical properties and chemical constitution of protoplasm, inhibition, 
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surface tension, diffusion and osmosis, absorption and translocation of water, 

transpiration and water economy. 

 Enzymes and plant pigments. Photosynthesis – modern concepts and factors 

affecting the process, aerobic and anaerobic respiration. Growth and development, 

Photoperiodism and vernalization. Plant growth regulators and their mechanism of action 

and importance in crop production. Climatic requirements and cultivation of major fruits 

and vegetable crops; package of practices and the scientific basis for the same. Pre and 

post harvest physiology of fruits and vegetables. Principal methods of preservation of 

fruits and vegetables. Processing techniques and equipment. Landscape and Floriculture 

including raising of ornamental plants. Design and layout of lawns and gardens. Diseases 

and pests of vegetables, fruits and plantation crops of the state, and measures to control 

plant diseases. Integrated management of pests and diseases Pesticides and their 

formulations, plant protection equipment, their care and maintenance. 

 Storage pests of cereals and pulses, hygiene of storage godowns; preservation and 

remedial measures.  

2. BOTANY 
SECTION – A 

Microbiology,Plant pathlogy,Plant diversity and Morphogenesis. 
1.  Microbiology: – Microbial diversity, elementary idea of microbiology of air, water and soil, 

a general account of microbal infection and immunity, application of microbiology with 

reference to agriculture, industry, medicine and environment.  

2. Plant Pathology – Important plant diseases caused by viruses, bacteria, algae, fungi and 

nematodes with special reference to root blot of crucifers, tobacco mosaic, leaf curl of papaya, 

citrus canker, leaf blight of paddy, rust of tea, rust of wheat, smut of barley, late blight of 

potato, red rot of sugarcane and wilt of arhar.  

3.Plant Diversity – Classification, structure, reproduction, life cycles and economic importance 

of viruses, bacteria, algae, fungi, bryophytes, pteridophytes and gymnosperms including fossils, 

morphology of root, stem, leaf, flower and seed, secondary growth; embryology-

microsporogenesis and male gametophyte, megasporogenesis and female gametophyte, 

fertilization, embryo and endosperm development principles of taxonomy, modern systems of 

classification of angiosperms, rules of botanical nomenclature, biosystematics, distinguishing 

features of the families – Renunculaceae, Magnoliaceae, Brassicaceae, malvaceae, Fabaceae, 

Rosaceae, Apiaceae, Cucurbitaceae, Solanaceae, Asclepiadaceae, Verbenaceae, Lamiaceae, 

Asteraceae, Apocyanaceae, Euphorbiaceae, Arecaceae, Poaceae and Orchidaceae.  

4.Morphogenesis – Correlation, polarity, symmetry, totipotency, differentiation and 

regeneration of tissues and organs; morphogenetic factors, methods and applications of cell, 

tissue, organ and protoplast cultures, somaclonal variations, somatic hybrids and cybrids. 

SECTION – B 
1. Cell Biology – Cell as structural and functional unit of life; ultrastructure of eukaryotic and 

prokaryotic cells, structure and function of plasma membrane, endoplasmic reticulum, 

chloroplasts, mitochondria, ribosomes, golgi bodies and nucleus; cell cycle, mitosis and 

meiosis, chromosomal morphology and chemistry, numerical and structural changes in 

chromosomes and their cytological and genetical effects. 

2. Genetics – Mendal’s law of inheritance, interaction of genes, linkage and crossing over, 

genetic recombination in fungi, cyanobacteria, bacteria and viruses, gene mapping, sex linkage, 

determination of sex, cytoplasmic inheritance of plastids; development of genetics and gene 

concept, genetic code; molecular genetics – DNA as genetic material, structure and replication 

of DNA, role of nucleic acids in protein synthesis (transcription and translation) and regulation 

of gene expression, mutation and evolution; DNA damage and repair, gene amplification, gene 

rearrangement, oncogene; genetic engineering-restriction enzyme, cloning vectors (pBR 322, 

pTi, lambda phage), gene transfer, recombinant DNA, genomic libraries, application of genetic 

engineering in human welfare.  
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3. Physiology and Biochemistry – Water relation of plants – absorption, conduction of water 

and transpiration; mineral nutrition and ion transport, translocation of photosynthates, essential 

micro and macroelements and their function; chemistry and classification of carbohydrates; 

photosynthesis – mechanism and importance, factors affecting photosynthesis, C3 and C4 

carbon fixation cycle, photorespiration; plant respiration and fermentation, Kreb’s cycle; 

enzymes and co-enzymes, mechanism of enzyme action; secondary metabolites (alkaloids, 

steroids, terpenes, lipids), nitrogen fixation and nitrogen metabolism, structure of protein and its 

synthesis; plant growth – growth movements and senescence, growth hormones and growth 

regulators – their structure, role and importance in agriculture and horticulture; physiology of 

flowering, sexual incompatibility, seed germination and dormancy. 

4. Ecology – Scope of ecology, ecological factors, plant communities and plant succession; 

concept of biosphere; ecosystem – structure and function, abiotic and biotic components, flow 

of energy in the ecosystem, applied aspects of ecology – natural resources and their 

conservation, endangered, threatened and endemic taxa; pollution and its control. 5. Economic 

Botany – Origin of cultivated plants study of plants as sources of food, fibre, timber, drugs, 

rubber, beverage, spices, resin and gums, dyes, essential oils, pesticides and biofertilizers, 

ornamental plants, energy plantation and petrocrops. 

3. CHEMISTRY 
SECTION – A 

Atomic Structure – Bohr’s model and its limitations, de Broglie equation, Heisenberg 

uncertainty principle, quantum mechanical operators and the Schrodinger wave equation, 

physical significance of wave function and its characteristics (normalized, orthogonal), radial 

distribution and shapes od s, p, d and f-orbitals, particle in a one-dimensional box, quantization 

of electronic energies (qualitative treatment of hydrogen atom). Pauli’s exclusion principle, 

Hund’s rule of maximum multiplicity, Aufbau principle. Electronic configuration of atoms, 

Long form of Periodic table including translawrencium elements. Periodicity in properties of the 

elements such as atomic and ionic radii, ionization potential, electron affinity, electronegativity 

and hydration energy. 

Nuclear and Radiation Chemistry – Structure of nucleus (shell model), nuclear forces, nuclear 

stability N/P ratio, nuclear binding energy. Kinetics, detection and measurement of 

radioactivity, Artificial transmutation of elements and nuclear reactions, nuclear fission & 

fusion, radioactive isotopes and their applications. Radio carbon dating, Elementary ideas of 

radiation chemistry, radiolysis of water and aqueous solutions, unit of radiation chemical yield 

(G-value), Fricke’s dosimetry. 

Chemical Bonding – Valence bond theory (Heitler-London and Pauling-Slater theories), 

hybridization VSEPR theory and shapes of simple inorganic molecules. Molecular orbital 

theory, bonding, non-bonding and anti-bonding molecular orbitals, molecular orbital energy 

level diagrams for homo and hetero nuclear diatomic molecules, bond order, bond length and 

bond strength, sigma and pi-bonds, hydrogen bond, characteristics of covalent bond. 

Chemistry of s- and p-Block Elements – General properties of s- and p-block elements, 

chemical reactivity of elements and group trends, chemical behaviour with respect to their 

hybrids, halides and oxides. 

Chemistry of Transition Elements – General characteristics, variable oxidation states, 

complex formation, colour, magnetic and catalytic properties. Comparative study of 4d and 5d 

transition elements with their 3d analogues with respect to their ionic radii, oxidation state and 

magnetic properties. 

Chemistry of Lanthanides and Actinides – Lanthanide contraction, oxidation states, Principles 

of separation of lanthanides and actinides. Magnetic and spectral properties of their compounds. 

Coordination Chemistry – Werner’s theory of coordination compounds, IUPAC system of 

nomenclature, effective atomic number (EAN) Isomerism in coordination compounds. Valence 

bond theory and its limitations, Crystal field theory, Crystal field splitting of d-orbitals in 

octahedral, tetrahedral and square planar complexes. Dq and factors affecting its magnitude, 

calculation of Crystal field stabilization energies (CFSE) for d
1
 to d

9
 week and strong field 
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octahedral complexes, spectrochemical series. Electronic spectra of 3d-transition metal 

complexes, types of electronic transitions, selection rules for electronic transitions, 

spectroscopic ground states for d
1
 to d

10
 systems. 

Bio-inorganic Chemistry – Essential and trace elements in biological processes, 

Metalloporphyrins with special reference to haemoglobin and myoglobin. Biological role of 

alkali and alkaline earth metal ions with special reference to Ca
2+

. 

Preparation, Properties and Uses of the following Inorganic Compounds – Heavy water, 

boric acid, diborane, hydrazine, hydroxylamine, potassium dichromate, potassium 

permanganate, (Ce(IV) sulphate and titanium (III) sulphate. 

Polymers – Number average and weight average, sedimentation, light scattering, viscocity and 

osmotic pressure methods. Finding molecular weight of polymers. 

SECTION – B 

General Organic Chemistry – Electronic displacement – inductive, electromeric and 

messomeric effects, Conjugation and hyperconjugation. Resonance and its application to organic 

compounds. Electrophiles, mucleophiles, carbocations, carbanions and free radicals. Organic 

acids and bases. Effects of structure on the strength of organic acids and bases. Hydrogen bond 

and its effect on the properties of organic compounds. 

Concepts of Organic Reaction Mechanism – Mechanism of addition, substitution, elimination 

reactions and molecular re-arrangements. Mechanism of electrophilic and nucleophilic aromatic 

substitution. Mechanism of the following reactions; Aldol condensation, Claisen condensation, 

Beckmann re-arrangement, Perkin reaction, Reimer-Tiemann reaction, Cannizzaro’s reaction, 

Friedel-Craft’s reaction, Reformatisky’s reaction and Wagner-Meerwein re-arrangement. 

Aliphatic Compounds – Chemistry of simple organic compounds belonging to following 

classes with special reference to the mechanisms of the reactions involved therein ; alkanes, 

alkenes, alkynes, alkyl halides, alcohols, ethers, thiols, aldehydes, ketones, α, β-unsaturated 

carbonyl compounds, acids and their derivatives, amines, aminoacids, hydroxyl acids, 

unsaturated acids and dibasic acids. Synthetic uses of malonic ester, acetoacetic ester, 

Grignard’s reagent, carbine, diazomethane and phosphoranes. 

Carbohydrates – Classification, configuration and general reaction of simple monosaccharides. 

Osazone formation, mutarotation, pyranose and furanose structures. Chain lengthening and 

chain shortening in aldoses and ketoses. Interconversion of glucose and fructose. 

Stereochemistry and Conformations – Elements of symmetry, optical and geometrical 

isomerism in simple organic compounds. Absolute configuration (R & S), Configurations of 

geometrical isomers, E & Z notations. Conformations of mono and disubstituted cyclohexanes. 

Boat and chair forms. 

Aromatic Compounds – Modern structure of benzene ; concept of aromaticity, Huckel rule and 

its simple application to non-benzenoid aromatic compounds. Activating and deactivating effect 

of substituent groups, directive influence. 

Study of the compounds containing following groups attached to the alkyl and benzene ring 
– Halogen, hydroxyl, nitro and amino groups. Sulphonic acids, benzaldehyde, salicyldehyde, 

acetophenone, Benzoic, salicylic, phthalic, cinnamic and mandelic acids. 

Naphthalene and Pyridine – Synthesis, structure and important reactions. 

Alkaloids – General methods of structure elucidation of alkaloids, chemistry of nicotine. 

Organic Polymers – Mechanism of polymerization, polymers of industrial importance, 

synthetic fibres. 

Chemistry of Living Cells – A brief introduction, chemical constituents, cell membrance, acid-

base balance. Diffusion and active transport. Donnan membrance equilibria. 

Enzymes and Coenzymes – Nomenclature and characteristics, factors which affect enzyme 

activity. 

NMR Spectroscopy – Principle of PMR, chemical shift, spin-spin coupling, interpretation of 

PMR spectra olf simple organic molecules. 

Evaluation of Analytical Data – Errors, accuracy and precision, Relative and standard 

deviation, rejection of doubtful observations, t-test, Q-test. 
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Solvent Extraction – Distribution law, Craigs concept of counter – current distribution, 

important solvent extraction systems. 

Chromatography – Classification of chromatographic techniques, general principles of 

adsorption, partition ion exchange, paper and thin layer chromatography. 

Environmental Chemistry – Air pollutants and their toxic effects, depletion of ozone layer 

Effects of oxides of nitrogen fluorochlorocarbons and their effect on ozone layer, Greenhouse 

effect, Acid rain. 

4. Computer Science/Computer Application 
Section A 

Basic Mathematics Element of probability, matrix, algebra, integration, differentiation. 

 

Basic Concepts Analog Vs digital, accuracy, reliability, fastness, character and number representations, 

decimal, binary, octal, hexadecimal numbers, floating point representation, batch processing, time sharing, 

multiprogramming, programming language, machine language and high level language, compiler and 

interpreter, study of commonly used peripherals. 

Switching Theory and Digital Design Logic functions, Boolean algebra, simplifications, Gates, 

implementation of logical functions, design of combinational and sequential circuits, flip-flops, registers, 

encoder, decoder, code converters, counters, design with integrated circuits including ROM, PLA and 

multiplexers, microprocessor architecture, programming study of 8085/8086. 

Programming and Data structures - Concepts of OOP’s , C++  data types, control statements, procedures, 

Scope rules, arrays and records, enumerated data types, sets, pointers, recursion. File-sequential, indexed 

files, sorting and merging report generations. Arrays, queues, linked lists, stacks, tree traversal, evaluation 

of expressions using postfix notation, sorting algorithms, bubble sort, quick sort, heap sort, complexity of 

algorithms  

Section B 
 Computer Organization Function organization, machine instructions, addressing modes, introduction to 

microprocessors, study of 8085/8086 communication between processor and I/O via DMA and interrupt 

priority, I/O processors, problems associated with bus scheduling. Micro computer memory, virtual 

memory, basic concepts, problems of virtual memory, page replacements algorithms, cache memory, 

associative memory. Fundamentals of parallel processing and its necessity pipelined processors and 

multiprocessors. 

 

 Systems Programming Editors, loaders, linkers, assemblers, phases of a compiler and their function, 

lexical analysers and parsers, parsing techniques, symbol table, code generation. 

 

 Operating Systems Batch, Multi-programming and time sharing systems, processor memory, device and 

file management, virtual memory, process scheduling, inter process communication, I/O redirection, process 

synchronization and concurrency, deadlocks, prevention, avoidance, detection and recovery, auxiliary 

storage management, file system functions and its hierarchy. 

 

 Data Processing Concepts File organisation techniques: indexing, relational and network data models, 

study of relational DBMS. Data dictionary, normal forms and query languages. 

Computer Networks Data communication concepts, concepts, concepts of LAN, evolution of LAN, OSI - 

7 layer reference model and design issues. Physical layer-transmission media, packet and circuit switching, 

topologies, Data link layer, token passing, sliding window protocols, protocols specification and 

verification, network layer, routing, congestion control, transport layer, session and presentation layers, 

design issues, application layer, file transfer, electronic mail. 

 Software Engineering and Applications Systems analysis, detailed analysis, feasibility study, tools for 

system designer, input and output design, program definition, module design and design review, structured 

programming and conversion, testing, training and documentation, systems life cycle, role of System 

Analyst. Tools for office Automation, word processing Spreadsheets, , Multimedia systems, Application of 

computers . 
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5. (1). Agricultural Engineering 

Section A 

1. Soil and Water Conservation : Scope of soil and water conservation. Mechanics and types of 

erosion, their causes. Rainfall, runoff and sedimentation relationships and their measurement. Soil 

erosion control measures - biological and engineering including stream bank protection-vegetative 

barriers, contour bunds, contour trenches, contour stone walls, contour ditches, terraces, outlets and 

grassed waterwyas. Gully control structures - temporary and permanent - design of permanent soil 

conservation structures such as chute, drop and drop inlet spillways. Design of farm ponds and 

percolation ponds. Principles of flood control-flood routing. Watershed Management - investigation, 

planning and implementation - selection of priority areas and water shed work plan, water harvesting 

and moisture conservation. Land development - levelling, estimation of earth volumes and costing. 

Wind Erosion process - design fo shelter belts and wind brakes and their management. Forest 

(Conservation) Act,  

2. Aerial Photography and Remote Sensing : Basic characteristics of photographic images, 

interpretation keys, equipment for interpretation, imagery interpretation for land use, geology, soil 

and forestry.  

Remote sensing - merits and demerits of conventional and remote sensing approaches. Types of 

satellite images, fundamentals of satellite image interpretation, teachniques of visual and digital 

interpretations for soil, water and land use management. Use of GIS in planning and development of 

watersheds, forests including forest cover, water resources etc.  

3. Irrigation and Drainage : Sources of water for irrigation. Planning and design of minor irrigation 

projects. Techniques of measuring soil moisture - laboratory and in situ, Soil-water plant 

relationships. Water requirement of crops. Planning conjunctive use of surface and ground weater. 

Measurement of irrigation water, measuring devices - orifices, weirs and flumes. Methods of 

irrigation - surface, sprinkler and drip, fertigation. Irrigation efficiencies and their estimation. Design 

and construction of canals, field channels, underground pipelines, head-gates, diversion boxes and 

structures for road crossing.  

Occurrence of ground water, hydraulics of wells, types of wells (tube wells and open wells) and their 

construction. Well development and testing. Pumps-types, selection and installation. Rehabilitation 

of sick and failed wells.  

Drainage causes of waterlogging and salt problem. Methods of drainage— drainage of irrigated and 

unirrigated lands, design of surface, sub-surface and vertical drainage systems. Improvement and 

utilization of poor quality water. Reclamation of saline and alkali soils. Economics of irrigation and 

drainage systems. Use of waste water for irrigation — standards of waste water for sustained 

irrigation, feasibility and economics.  

4. Agricultural Structures : Site selection, design and construction of farmstead - farm house, cattle 

shed, dairy bam, poultry shed, hog housing, machinery and implement shed, storage structures for 

food grains, feed and forage. Design and consturction of fences and farm roads. Structures for plant 

environment - green houses, poly houses and shade houses. Common building materials used in 

construction - timber, brick, stone, tiles, concrete etc and their properties. Water supply, drainage 

and sanitation system.  

 

 



63 
 

Section B 

1. Farm Power and Machinery : Agricultural mechanization and its scope. Sources of farm power - 

animate and electro-mechanical. Thermodynamics, construction and working of internal combustion 

engines. Fuel, ignition, lubrication, cooling and governing system of IC engines. Different types of 

tractors and power tillers. Power tramsmission, ground drive, power take off (p.t.o.) and control 

systems. Operation and maintenance of farm machinery for primary and secondary tillage. Traction 

theory. Sowing transplanting and interculture implements and tools. Plant protection equipment - 

spraying and dusting. Harvesting, threshing and combining equipment. Machinery for earth moving 

and land development - methods and cost estimation. Ergonomics of man-machine system. 

Machinery for horticulture and agro-forestry, feeds and forages. Haulage of agricultural and forest 

produce.  

2. Agro-energy : Energy requirements of agricultural operations and agro-processing. Selection, 

installation, safety and maintenance of electric motors for agricultural applications. Solar (thermal 

and photovoltoic), wind and bio-gas energy and their utilization in agriculture. Gasification of 

biomass for running IC engines and for electric power generation. Energy efficient cooking stoves 

and alternate cooking fuels. Distribution of electricity for agricultural and agro-industrial 

applications.  

 

3. Agricultural Process Engineering : Post harvest technology of crops and its scope. Engineering 

properties of agricultural produces and by-products. Unit operations - clearning grading, size 

reduction, densification, concentration, drying/dehydration, evaporation, filtration, freezing and 

packaging of agricultural produces and by-products. Material handling equipment - belt and screw 

conveyors, bucket elevators, their capacity and power requirement.  

Processing of milk and dairy products - homogenization, cream separation, pasteurization, 

sterilization, spray and roller drying, butter making, ice cream, cheese and shrikhand manufacture. 

Waste and by-product utilization - rice husk, rice bran, sugarcane bagasse, plant residues and coir 

pith.  

4. Instrumentation and computer applications in Agricultural Engineering : Electronic devices and 

their characteristics - rectifiers, amplifiers, oscillators, multivibrators. Digital circuits — sequential 

and combinational system. Application of microprocessors in data acquisition and control of 

agricultural engineering processes- measurement systems for level, flow, strain, force, torque, 

power, pressure, vaccum and temperature. Computers — introduction, input/output devices, central 

processing unit, memory devices, operating systems, processors, keyboards and printers. Algorithms, 

flowchart specification, programme translation and problem analysis in Agricultural Engineering. 

Multimedia and Audio-Visual aids.  

5.(2)  Chemical Engineering 
Section A 

(a) Fluid and Particle Dynamics -Viscosity of fluids. Laminar and turbulent flows. Equation of continuity 

and Navier-Stokes equition-Bernoulli’s theorem. Flow meters. Fluid drag and pressure drop due to friction, 

Reynold’s Number and friction factor - effect of pipe roughness. Economic pipe diameter. Pumps, water, 

air/steam jet ejectors, compressors, blowers and fans. Agitation and mixing of liquids. Mixing of solids and 

pastes. Crushing and Grinding - principles and equipment. Rittinger’s and Bond’s laws. Filtration and 

filtration equipment. Fluid-particle mechanics - free and hindered settling. Fluidisation and minimum 

fluidization velocity, concepts of compressible and incompressible flow. Transport of Solids.  
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(b) Mass Transfer --Molecular diffusion coefficients, First and second law and diffusion, mass transfer 

coefficients, film and penetration theories of mass transfer. Distillation, simple distillation, relative 

volatility, fractional distillation, plate and packed columns for distillation. Calculation of theoretical number 

of plates. Liquid-liquid equilibria. Extraction - theory and practice; Design of gas-absorption columns. 

Drying. Humidification, dehumidification. Crystallisation. Design of equipment.  

(c) Heat Taransfer --Conduction, thermal conductivity, extended surface heat transfer. Convection - free and 

forced. Heat transfer coefficients - Nusselt Number. LMTD and effectiveness. NTU methods for the design 

of Double Pipe and Shell & Tube Heat Exchangers. Analogy between heat and momentum transfer. Boiling 

and condensation heat transfer. Single and multiple-effect evaporators. Rediation - Stefan-Boltzman Law, 

emissivity and absorptivity. Calculation of heat load of a furnace. Solar heaters.  

 (d) Noval Separation Processes --Equilibrium separation processes - ion-exchange, osmosis, electro-

dialysis, reverse osmosis, ultra-filtration and other membrane processes. Molecular distillation. super critical 

fluid extraction.  

(e) Process Equipment Design --Fractors affecting vessel design criteria - Cost considerations. Design of 

storage vessels-vertical, horizontal spherical, underground tanks for atmospheric and higher pressure. 

Design of closures flat and eliptical head. Design of supports. Materials of construction-characteristics and 

selection.  

(f) Process Dynamics and Control --Measuring instruments for process variables like level, pressure, flow, 

temperature pH and concentration with indication in visual/pneumatic/analog/digital signal forms. Control 

variable, manipulative variable and load variables. Linear control theory-Laplace, transforms. PID 

controllers. Block diagram represenation transient and frequency response, stability of closed loop system. 

Advanced control strategies. Computer based process control.  

Section B 

(a) Material and Energy Balances --Material and energy balance calculations in processes with 

recycle/bypass/purge. Combustion of solid/liquid/gaseous fuels, stoichiometric relationships and excess air 

requirements. Adiabatic flame temperature.  

(b) Chemical Engineering Thermodynamics --Laws of thermodynamics. PVT relationships for pure 

components and mixtures. Energy functions and inter-relationships - Maxwell’s relations. Fugacity, activity 

and chemical potential. Vapour-liquid equilibria, for ideal/non-ideal, single and multi component systems. 

eriteria for chemical reaction equilibrium, equilibrium constant and equillibrium conversions. 

Thermodynamic cycles - refrigeration and power.  

(c) Chemical Reaction Engineering : --Batch reactors - kinetics of homogeneous reactions and interpretation 

of kinetic data. Ideal flow reactors - CSTR, plug flow reactors and their perofrmance equations. 

Temperature effects and run-away reactions. Heterogeneous reactions - catalytic and non-catalytic and gas-

solid and gas-liquid reactions. Intrinsic kinetics and global rate concept. Importance of interphase and 

intraparticle mass transfer on performance. Effectiveness factor. Isothermal and non-isothermal reactors and 

reactor stability.  

(d) Chemical Technology --Natural organic products - Wood and wood-based chemicals, pulp and paper, 

Agro industries - sugar, Edible oils extraction (including tree based seeds), Soaps and detergents. Essential 

oils - Biomass gasification (including biogas). Coal and coal chemical. Petroleium and Natural gas-

Petroleum refining (Atomospheric distillation/cracking/reforming) - Petrochemical industries - 

Polyethylenes (LDPE/HDPE/LLDPE), Polyvinyl Chloride, Polystyrene. Ammonia manufacture. Cement 

and lime industries. Paints and varnishes. Glass and ceremics. Fermentation - alcohol and antibiotics.  
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(e) Environmental Engineering and Safety --Ecology and Environment. Sources of pollutants in air and 

water. Green house effect, ozone layer depletion, acid rain. Micrometeorology and dispersion of pollutants 

in environment. Measurement techniques of pollutant levels and their control strategies. Solid wastes, their 

hazards and their disposal techniques. Design and performance analysis of pollution control equipment. Fire 

and explosion hazards rating - HAZOP and HAZAN. Emergency planning, disaster management. 

Environmental legislations - water, air environment protection Acts. Forest (Conservation) Act.  

(f) Process Engineering Economics : --Fixed and working capital requirement for a process industry and 

estimation methods. Cost estimation and comparison of alternatives. Net present value by discounted cash 

flow. Pay back analysis. IRR, Depreciation, taxes and insurance. Break-even point analysis. Project 

scheduling - PERT and CPM. Profit and loss account, balance sheet and financial statement. Plant location 

and plant layout including piping.  

5 (3). Civil Engineering 
Section-A 

Engineering Mechanics, Strength of Materials and Structural Analysis.  

Engineering Mechanics : Units and Dimensions, SI Units, Vectors, Concept of Force, Concept of particle 

and rigid body. Concurrent, Non Concurrent and parallel forces in a plane, moment of force and Varignon’s 

theorem, free body diagram, conditions of equilibrium, Principle of virtual work, equivalent force system.  

First and Second Moment of area, Mass moment of Inertia.  

Static Friction, Inclined Plane and bearings.  

Kinematics and Kinetics : Kinematics in Cartesian and Polar Co-ordinates, motion under uniform and 

nonuniform acceleration, motion under gravity. Kinetics of particle : Momentum and Energy principles, D’ 

Alembert’s Principle, Collision of elastic bodies, rotation of rigid bodies, simple harmonic motion, 

Flywheel.  

Strength of Materials : Simple Stress and Strain, Elastic constants, axially loaded compression members, 

Shear force and bending moment, theory of simple bending, Shear Stress distribution across cross sections, 

Beams of uniform strength, Leaf spring. Strain Energy in direct stress, bending & shear.  

Deflection of beams : Mecaulay’s method, Mohr’s Moment area method, Conjugate beam method, unit load 

method. Torsion of Shafts, Transmission of power, close coiled helical springs, Elastic stability of columns, 

Euler’s Rankine’s and Secant formulae. Principal Stresses and Strains in two dimensions, Mohr’s Circle, 

Theories of Elastic Failure, Thin and Thick cylinder : Stresses due to internal and external pressure–Lame’s 

equations.  

Structural Analysis : Castiglianio’s theorems I and II, unit load method, method of consistent deformation 

applied to beams and pin jointed trusses. Slope-deflection, moment distribution, Kani’s method of analysis 

and column Analogy method applied to indeterminate beams and rigid frames.  

Rolling loads and Influences lines : Influences lines for Shear Force and Bending moment at a section of a 

beam. Criteria for maximum shear force and bending Moment in beams traversed by a system of moving 

loads. Influences lines for simply supported plane pin jointed trusses.  

Arches : Three hinged, two hinged and fixed arches, rib shortening and temperature effects, influence lines 

in arches.  
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Matrix methods of analysis : Force method and displacement method of analysis of indeterminate beams 

and rigid frames.  

Plastic Analysis of beams and frames : Theory of plastic bending, plastic analysis, statical method, 

Mechanism method.  

Unsymmetrical bending : Moment of inertia, product of inertia, position of Neutral Axis and Principle axes, 

calculation of bending stresses.  

 

Design of Structures : Steel, Concrete and Masonry Structures.  

Structural Steel Design :  

Structural Steel : Factors of safety and load factors. Rivetted, bolted and welded joints and connections. 

Design of tension and compression members, beams of built up section, rivetted and welded plate girders, 

gantry girders, stancheons with battens and lacings, slab and gussetted column bases.  

Design of highway and railway bridges : Through and deck type plate girder, Warren girder, Pratt truss.  

Design of Concrete and Masonry Structures : Concept of mix design. Reinforced Concrete : Working Stress 

and Limit State method of design–Recommendations of I.S. codes design of one way and two way slabs, 

stair-case slabs, simple and continuous beams of rectangular, T and L sections. Compression members 

under direct load with or without eccentricity, Isolated and combined footings.  

Cantilever and Counterfort type retaining walls.  

Water tanks : Design requirements for Rectangular and circular tanks resting on ground.  

Prestressed concrete : Methods and systems of prestressing, anchorages, Analysis and design of sections for 

flexure based on working stress, loss of prestress.  

Design of brick masonry as per I.S. Codes  

Design of masonry retaining walls.  

 

Fluid Mechanics, Open Channel Flow and Hydraulic Machines  

Fluid Mechanics : Fluid properties and their role in fluid motion, fluid statics including forces acting on 

plane and curve surfaces.  

Kinematics and Dynamics of Fluid flow : Velocity and accelerations, stream lines, equation of continuity, 

irrotational and rotational flow, velocity potential and stream functions, flownet, methods of drawing 

flownet, sources and sinks, flow separation, free and forced vortices.  

Control volume equation, continuity, momentum, energy and moment of momentum equations from control 

volume equation, Navier-Stokes equation, Euler’s equation of motion, application to fluid flow problems, 

pipe flow, plane, curved, stationary and moving vanes, sluice gates, weirs, orifice meters and Venturi 

meters.  

Dimensional Analysis and Similitude : Buckingham’s Pi-theorem, dimensionless parameters, similitude 

theory, model laws, undistorted and distorted models.  
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Laminar Flow : Laminar flow between parallel, stationary and moving plates, flow through tube.  

Boundary layer : Laminar and turbulent boundary layer on a flat plate, laminar sublayer, smooth and rough 

boundaries, drag and lift.  

Turbulent flow through pipes : Characteristics of turbulent flow, velocity distribution and variation of pipe 

friction factor, hydraulic grade line and total energy line, siphons, expansion and contractions in pipes, pipe 

networks, water hammer in pipes and surge tanks.  

Open channel flow : Uniform and non-uniform flows, momentum and energy correction factors, specific 

energy and specific force, critical depth, resistance equations and variation of roughness coefficient, rapidly 

varied flow, flow in contractions, flow at sudden drop, hydraulic jump and its applications surges and 

waves, gradually varied flow, classification of surface profiles, control section, step method of integration of 

varied flow equation, moving surges and hydraulic bore.  

Hydraulic Machines and Hydropower :  

Centrifugal pumps–Types, characteristics, Net Positive Suction Height (NPSH), specific speed. Pumps in 

parallel.  

Reciprocating pumps, Airvessels, Hydraulic ram, efficiency parameters, Rotary and positive displacement 

pumps, diaphragm and jet pumps.  

Hydraulic turbines, types classification, Choice of turbines, performance parameters, controls, 

characteristics, specific speed.  

Principles of hydropower development. Type, layouts and Component works. Surge tanks, types and choice. 

Flow duration curves and dependable flow. Storage an pondage. Pumped storage plants. Special features of 

mini, micro-hydel plants.  

 

 Geo Technical Engineering  

Types of soil, phase relationships, consistency limits particles size distribution, classifications of soil, 

structure and clay mineralogy.  

Capillary water and structural water, effective stress and pore water pressure, Darcy’s Law, factors affecting 

permeability, determination of permeability, permeability of stratified soil deposits.  

Seepage pressure, quick sand condition, compressibility and consolidation, Terzaghi’s theory of one 

dimensional consolidation, consolidation test.  

Compaction of soil, field control of compaction. Total stress and effective stress parameters, pore pressure 

coefficients.  

Shear strength of soils, Mohr Coulomb failure theory, Shear tests.  

Earth pressure at rest, acive and passive pressures, Rankine’s theory, Coulomb’s wedge theory, earth 

pressure on retaining wall, sheetpile walls, Braced excavation.  

Bearing capacity, Terzaghi and other important theories, net and gross bearing pressure.  

Immediate and consolidation settlement.  
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Stability of slope, Total Stress and Effective Stress methods, Conventional methods of slices, stability 

number.  

Subsurface exploration, methods of boring, sampling, penetration tests, pressure meter tests.  

Essential features of foundation, types of foundation, design criteria, choice of type of foundation, stress 

distribution in soils, Boussinessq’s theory, Newmarks’s chart, pressure bulb, contact pressure, applicability 

of different bearing capacity theories, evaluation of bearing capacity from field tests, allowable bearing 

capacity, Settlement analysis, allowable settlement.  

Proportioning of footing, isolated and combined footings, rafts, buoyancy rafts, Pile foundation, types of 

piles, pile capacity, static and dynamic analysis, design of pile groups, pile load test, settlement of piles, 

lateral capacity. Foundation for Bridges. Ground improvement techniques–preloading, sand drains, stone 

column, grouting, soil stabilisation.  

Section -B 

 Construction Technology, Equipment, Planning and Management  

1. Construction Technology :  

Engineering Materiels : Physical properties of construction materials : Stones, Bricks and Tiles; Lime, 

Cement and Surkhi Mortars; Lime Concrete and Cement Concrete, Properties of freshly mixed and 

hardened concrete, Flooring Tiles, use of ferro-cement, fibre-reinforced and polymer concrete, high strength 

concrete and light weight concrete. Timber : Properties and uses; defects in timber; seasoning and 

preservation of timber. Plastics, rubber and damp-proofing materials, termite proofing, Materials, for Low 

cost housing.  

Construction : Building components and their functions; Brick masonry : Bonds, jointing. Stone masonry. 

Design of Brick masonry walls as per I.S. codes, factors of safety, serviceability and strength requirements; 

plastering, pointing. Types of Floors & Roofs. Ventilators, Repairs in buildings.  

Functional planning of building : Building orientation, circulation, grouping of areas, privacy concept and 

design of energy efficient building; provisions of National Building Code.  Building estimates and 

specifications; Cost of works; valuation.  

2. Construction Equipment : Standard and special types of equipment, Preventive maintenance and repair, 

factors affecting the selection of equipment, economical life, time and motion study, capital and 

maintenance cost. Concreting equipments ,Earth-work equipment  

3. Construction Planning and Management : Construction activity, schedules, job layout, bar charts, 

organization of contracting firms, project control and supervision. Cost reduction measures.  

Newwork analysis : CPM and PERT analysis, Float Times, cashing of activities, contraction of network for 

cost optimization, up dating, Cost analysis and resource allocation.  

 

Survey and Transportation Engineering  

Survey : Common methods of distance and angle measurements, plane table survey, levelling traverse 

survey, triangulation survey, corrections, and adjustments, contouring, topographical map. Surveying 

instruments for above purposes. Tacheometry. Circular and transition curves. Principles of photogrammetry.  
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Railways : Permanent way, sleepers, rail fastenings, ballast, points and crossings, design of turn outs, 

stations and yards, turntables, signals, and interlocking, level-crossing. Construction and maintenance of 

permanent ways : Superelevation, creep of rail, ruling gradient, track resistance, tractive effort, relaying of 

track.  

Highway Engineering : Principles of highway planning, Highway alignments. Geometrical design : Cross 

section, camber, superelevation, horizontal and vertical curves. Classification of roads : low cost roads, 

flexible pavements, rigid pavements. Design of pavements and their construction, evaluation of pavement 

failure and strengthening. .  

Traffic Engineering : Forecasting techniques, origin and destination survey, highway capacity. Channelised 

and unchannelised intersections, rotary design elements, markings, sign, signals, street lighting; Traffic 

surveys. Principle of highway financing.  

 

Hydrology, Water Resources and Engineering :  

Hydrology : Hydrological cycle, precipitation, evaporation, transpiration, depression storage, infiltration, 

overland flow, hydrograph, flood frequency analysis, flood estimation, flood routing through a reservoir, 

channel flow routing-Muskingam method.  

Ground water flow : Specific yield, storage coefficient, coefficient of permeability, confined and unconfined 

aquifers, aquitards, radial flow into a well under confined and unconfined conditions, tube wells, pumping 

and recuperation tests, ground water potential.  

Water Resources Engineering : Ground and surface water resource, single and multipurpose projects, 

storage capacity of reservoirs, reservoir losses, reservoir sedimentation, economics of water resources 

projects.  

Irrigation Engineering : Water requirements of crops : consumptive use, quality of water for irrigation, duty 

and delta, irrigation methods and their efficiencies.  

Canals : Distribution systems for canal irrigation, canal capacity, canal losses, alignment of main and 

distributory canals, most efficient section, lined canals, their design, regime theory, critical shear stress, bed 

load, local and suspended load transport, cost analysis of lined and unlined canals, drainage behind lining.  

Water logging : causes and control, drainage system design, salinity.  

Canal structures : Design of cross regulators, head regulators, canal falls, aqueducts, metering flumes and 

canal outlets.  

Diversion head work : Principles and design of weirs of permeable and impermeable foundation, Khosla’s 

theory, energy dissipation, stilling basin, sediment excluders.  

Storage works : Types of dams, design, principles of rigid gravity and earth dams, stability analysis, 

foundation treatment, joints and galleries, control of seepage.  

Spillways : Spillway types, crest gates, energy dissipation.  

River training : Objectives of river training, methods of river training.  

Environmental Engineering  



70 
 

Water Supply : Estimation of surface and subsurface water resources, predicting demand for water, 

impurities, of water and their significance, physical, chemical and bacteriological analysis, waterborne 

diseases, standards for potable water.  

Intake of water : pumping and gravity schemes. Water treatment : principles of coagulation, flocculation and 

sedimentation; slow-; rapid-, pressure-, filters; chlorination, softening, removal of taste, odour and salinity.  

Water storage and distribution : storage and balancing reservoirs : types, location and capacity. Distribution 

system : layout, hydraulics of pipe lines, pipe fittings, valves including check and pressure reducing valves, 

meters, analysis of distribution systems, leak detection, maintenance of distribution systems, pumping 

stations and their operations.  

Sewage systems : Domestic and industrial wastes, storm sewage–separate and combined systems, flow 

through sewers, design of sewers, sewer appurtenances, manholes, inlets, junctions, siphon. Plumbing in 

public buildings.  

Sewage characterisation : BOD, COD, solids, dissolved oxygen, nitrogen and TOC. Standards of disposal in 

normal water course and on land.  

Sewage treatment : Working principles, units, chambers, sedimentation tanks, trickling filters, oxidation 

ponds, activated sludge process, septic tank, disposal of sludge, recycling of waste water.  

Environmental pollution : Sustainable development. Radioactive wastes and disposal. Environmental impact 

assessment for thermal power plants, mines, river valley projects. Air pollution. Pollution control acts.  

5(4). Computer Engineering 

Section A 

 

1. Software Engineering 

Software development process: Software life cycle models, specification design tools, software design 

objectives, documentation, configuration management, S/W reliability, safety, risk assessment and 

maintenance. 

Software estimation techniques, loc and FP estimation. Empirical models like COCOMO. Project 

tracking and scheduling. Reverse engineering. 

Software requirements and specifications, requirement analysis models. 

Software design and implementation (OOD,JSD), implementation strategies (top-down, bottom-up, 

team) and issues, reuse, performance improvement, debugging and antibugging. 

Verification, validation, testing and maintenance: Verification and validation techniques (pre/post -

conditions, invariant, proof of correctness), code and design reading, structured walk through, testing 

(test plan, white/black box testing, unit and integration testing, regression testing, test case design and 

acceptance testing) and maintenance activities. 

Code sharing, software components, rapid prototyping, specialization, construction, class extensions, 

intelligent software agents. 

Introduction to CASE tools. 

Social, legal and ethical implications of computing. 

2. Advanced computer architecture 

Introduction to parallel processing, Pipelined and vector processors, SIMD and MIMD computers, Multi 

processor architecture, Data driven coupling, data flow computer architecture.Parallel algorithms, 

detection of parallelism, local balancing, communication and synchronization, features of typical 

,parallel languages, monitors and operating systems. 

Introduction to hybrid computers. 
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Compiler Construction 

Lexical analysis: Some sophisticated pattern matching algorithms and their optimization, use of LEX. 

Error recovery: Detection, reporting, recovery and repair of errors in the compilation process. 

Syntax analysis: Canonical LR prasers, handling of ambiguous grammars, error reporting in LL (1), 

operator precedence and LR parsing, efficient generation of LALR (1) sets, optimization of LR parsers, 

optimization of transformations. 

Run time storage: Activation records, handling recursive calls, management of variable length blocks, 

garbage collection and 

compaction, allocation strategies for arrays, structures, class. 

Type checking: Overloading of functions and operators, polymorphic functions, unification algorithm. 

Code generation and semantic analysis: Semantic stacks, attributed translation, analysis of syntax, 

directed translation, 

evaluation of expressions, control structures, procedure calls. 

Code optimization: Basic blocks and folding, optimization within iterative loops, global optimization 

through flow graph analysis, code-improving transformations, machine dependent optimization. 

Compiler-Compilers: Parser generators, YACC attributed LL (1) parser generator, machine 

independent code generation. 

Other topics: Compilers for parallel machines, compilers for functional languages. 

3.   Data communication 

Elements Of Communication Systems: Communication channel and their characteristics. 

Elements of Signals: Classification of systems, LTI systems and reconstruction method, Review of 

probability and random variables, probability density function, description of random processes in the 

frequency domain, Gaussian and White processes. 

Modeling of Information sources: Measure of information, source coding techniques like Huffman 

code, Lempel – Ziv Code, Block Code & Cyclic codes, Quantisation, Pulse Code, DPCM, Multiplexers 

and multiplexing PCM signals, Delta Modulation and 

adaptive delta modulation, Frequency division multiplexing, synchronous TDM and statistical TDM. 

Modulation: its need, basic PAM techniques, Binary PSK, DPSK, QPSK< frequency shift keying, M-

ary FSK. 

Broadband Signal Receiver: Probability of error, filtering, correlation type demodulator, matched 

filter demodulator, coherent detector, correlation, errors in binary & M-ary modulation, PAM with ISI. 

Noise calculations in digital communication systems.,Introduction to equalizations, 

Introduction to data compression techniques. ,Relay and Cell relay techniques. 

4. Digital signal Processing 

Discrete Time Signals and Systems: Discrete time signal sequences, Linear Shift Invariant system, 

Stability, Linear Constant 

Coefficient difference equations, Frequency domain representation of discrete time systems and 

signals, symmetry properties of 

Fourier Transform, Sampling of continuous time signal, Two dimensional sequences and system. 

Z Transform: Z-transform, Inverse z transform theorem and properties, System functions, Two-

dimensional transforms. 

The Discrete Fourier Transform: Representation of periodic sequences, The Discrete Fourier Series, 

Properties of the discrete 

Fourier series, Sampling the z-transform, Fourier representation of finite deviation sequences, the 

discrete fourier transform, 

properties of the DFT, Linear convolution using the DFT, two dimensional DFT. 

Flow Graph and Matrix Representation of Digital Filters: Signal flow graph representation of 

digital networks, Matrix 

representation of digital networks, Basic network structures for IIR, Transposed forms, Basic network 

structures for FIR systems, 

Parameter Quantization effects, Tellegen's theorem for digital filters and its applications. 

Digital Filter Design Techniques: Design of IIR digital filters from analog filters, Properties of FIR 

digital filters, Design of FIR 
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filters using windows, Comparison of IIR and FIR filters. 

Computation of The Discrete Fourier Transform: Goertzel's Algorithm, Decimation in time 

algorithms, Decimation in frequency 

algorithms, FFT algorithms for a N composite number, General computational considerations in FFT 

algorithms, Chirps Z transform 

algorithm. 

Discrete Hilbert Transform: Real and Imaginary part sufficiency for causal sequences, Minimum 

phase condition, Hilbert 

Transform relation for the DFT and the complex sequences. 

5. Operating Systems 

Introduction to history of operating systems :Processes  and Interprocess communication:,Memory 

management ,File systems  

Deadlocks : Conditions, modeling, detection and recovery, deadlock avoidance, deadlock presentation. 

Case studies : Unix : Implementation of processes, memory model, file systems, deadlock handling, 

Strategies, scheduling, IPC, system calls. 

WINDOWS 2000 Server Technology: Layered structure, interopretability. 

Distributed Systems : Introduction to H/W and S/W concepts in distributed systems, network 

operating systems and NFS, NFS, architecture and protocol, client-server model, distributed file 

systems,  

6. Database Management System 

Basic Concepts, Database system architecture. 

Entity Relationship Model ,Relational Model. 

Crash Recovery: Failure verification, storage hierarchy, transaction model, log-based recovery, buffer 

management, and checkpoints. 

Concurrency Control: Schedules, serializability, log based protocols. 

Transaction Recovery: Storage model, recovery from transaction failure, deadlock handling. 

Security & Integrity: Security & integrity violation, authorization & views, security systems in SQL, 

encryption. 

Heiracheal Model: Architecture, data structure, external level, data manipulation, internal level, and 

logical databases. 

Network Model: Architecture, data structure, external level, and data manipulation. 

Selection of DBMS, Introduction to OODB, distributed DB, temporal DB, and active DB. 

7. Computer organization 

General organization of a digital computer, functional blocks, data representation, fixed and floating 

point decimal arithmetic, bit slice microprocessor (introduction), full adders, ripple carry adders, look 

ahead carry generators, multiplicationand division circuits, an arithmetic unit. 

Instruction cycle, instruction sequencing, formats and its interpretation, microprogram concepts and 

control unit design. 

Semiconductor memory and memory organization, virtual memory, segments, pages, paged segments, 

cache memory and interleaved memory. 

Concepts of I/O organization, data transfer methods, programmed I/O, DMA, interrupt-based transfer, 

I/O channels, I/O processors, serial transmission and synchronization. 

Introduction to assembly level programming - concepts of assemblers, macros, linkers, and loaders, 

linking loaders. 

Multiprogramming and time-sharing, introduction to advanced computer architecture (pipelining, array 

processors & multiprocessors). 

Introduction to operating systems. Case study (comparative) of DOS & UNIX. 

Section-B 

1. Computer Networks  & Communication: OSI and DOD model Seven layers model, LAN,    

    MAN ,WAN,Routing,Switching, ISDN,X.25, Frame Realy 

2. Object oriented programming methodology 

Introduction to object oriented programming, it's need and requirements, general object oriented 

philosophy, software usability, code sharing, rapid prototyping, information hiding. 
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Classes, attributes and methods, encapsulation, constructor, destuctors, iterator classes, class interface. 

Function overloading, inline, functi ons, operators & operator overloading, iterators. 

Inheritance base class, derived classes, friend class, static class, type checking, class scopes. 

Multiple inheritance & polymorphism, abstract classes, virtual function, virtual base class, static & 

dynamic binding, 

overloading, overriding type conversions. 

Object oriented design, class identification, defining inheritance, visibility & dependency coupling & 

cohesion. 

Case study of classes like ADT class, I/O class, string class, editor class. 

Language study: C++, object Pascal. 

3. Discrete Structure 

Introduction to sets: Review only. 

Logic : Propositions and logical operations, Truth tables, Equivalence and implication, Laws of logic, 

Mathematical induction and quantifiers. 

Set theory : Method of proof for set, Venn diagram, set membership tables, definitions, Laws of set 

theory, Partition of sets. 

Permutations, combinations and discrete probability : 

Introduction to permutations and combinations, Generation of permutation and combination, Discrete 

probability, Conditional probability. 

Relations and Diagraphs : 
Relations and diagraphs., Paths and the relations and diagraphs, Properties of relations, Equivalence 

relations, Computer representation of relations and diagraphs, Manipulation of relations, Transitive 

closure, Warshall’s algorithm. 

Function and pigeon hole principle : 
Definition, Types of functions: injective, surjective, bijective, Composition, identity and inverse, 

Pigeon hole principle. 

Graphs , Posets, Hasse Diagram, Lattices,Finite Boolean Algebra, Groups & their Applications, 

Introduction to Rings & Fields. 

4. Computer Graphics 

Introduction: Application areas, display devices and hard copy devices, interactive input devices, display 

processors, co-ordinate systems, vector generation. 

Raster Algorithms: Line drawing algorithms -- DDA and Bresenham's algorithm, and aliasing techniques, 

circle generation algorithm, ellipses and other curves generation, style primitives and display processor 

interface, area filling-scan line algo, boundary fill and flood fill techniques, text generation and display 

processor interface. 

Geometric transformations in 2D : basic transformations, world, NDC, device and homogeneous co-

ordinate systems, composite transformations. 

Windowing and clipping: Windowing concepts, window view part transformation algorithms, line clipping 

algorithms like Cohen-Sutherland and Liang and Barsky, area chipping methods like Sutherland and 

Holgman. 

Segmentation: Segments, segment files, segmented display processor, segment attributes. 

Graphics hardware: Display controller, use of DAC and buffer organization. 

Introduction to 3-D: 3D co-ordinate system, 3D display techniques, and 3D transformations. 

Three-dimensional representations: Modeling polygon and curved surfaces, sweep representations, CSG 

and B- rep techniques. 

3D viewing: Projection methods, viewing transformations, chipping in 3D. 

Image synthesis: Hidden line and hidden surface removed techniques like back-face depth buffer method, 

scan line method, arc subdivision method, ochre methods. 

Light and shading: Illumination theory, reflections, textures and surface patterns, shadows, half toning 

surface shading methods, Gounand shading, Phang shading, Ray tracing. 

User interfaces: Interactive input techniques, physical device classification, interactive picture contraction 

techniques, positioning methods, constraints, grids and field input functions, event handle, design of user 

interface command language, mean design, output formats. 
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5. Principles of Communication Engineering 

Signals and their representations:Fourier series, Fourier transform, continuous spectra, frequency        

selective networks and transformers. 

Basic Information Theory:Information , entropy of discrete systems, rate of transmission, redundancy, 

efficiency and channel capacity. 

Amplitude Modulation:Frequency spectrum, power relations, basic requirements and description of 

various modulators, comparison. DSB, DSBSC, SSB,VSB, spectrum modulators and detectors. 

Frequency Modulation: Frequency spectrum of FM, phase modulation, effect of noise, generation of 

FM and demodulators. 

Pulse Modulation: Sampling theorem, low pass and band pass signals, elements of PAM, PWM, PPM, 

PCM and Delta, Modulation. FDM,TDM.A.M. and FM radio transmitters and receivers. Characteristics, 

block diagrams. 

6. Logic Circuits 

Number systems and codes: Binary, Octal and Hexadecimal number systems. Conversion from any 

base to another base number system. Binary, BCD, Excess-3, Alphanumeric, EBCDIC, Hollerith, ASCII 

codes, code conversion, error detecting and correcting codes, parity and Hamming codes. 

Binary Arithmetic: Basic rules for addition and multiplication. Sign magnitude notation, One's 

complement notation. Two's complement notation. Addition and multiplication using binary, octal and 

hexadecimal number systems. 

Boolean Algebra and Logic Gates: Boolean algebra theorems, reduction of logic expressions using 

boolean algebra, truth tables,minterms, maxterms, SOP and POS forms. Standard SOP and POS forms. 

Basic and universal logic gates, control aspect of gates, 

enabling and disabling of gates. K map representation of logical functions, simplification of logic 

functions using K-maps upto 6 variables. Quine McCluskey method and Veitch diagrams used for logic 

function reduction. 

Combinational Logic Circuits: Concepts of combinational and sequential logic circuits. Realisation of 

following circuits using gates.: 

(a) Systems implementing combinational logic. 

(b) Arithmetic circuits, half and full adders, subtractors, multipliers, code converters, parity generators, 

parity checkers, comparators. 

(c) Multiplexers, demultiplexers, encoder, decoder.,(d) Concept of mode control 

(e) Application of MSI devices for multiplexer, demultiplexer/decoder, parity generator/checker, 

concept of capacity, expansion using gates. Use of MSI devices for adders, Sequential adder, BCD adder 

/ subtractor, carry look ahead adder,multiplier, fast multipliers, Arithmetic Logic Unit 

Sequential Circuits: Concept of Synchronous and Asynchronous operation, Flip Flops :  

triggering and edge triggering , flip flop excitation tables, triggering and timing of flip flops. 

(b) Registers: (c) Analysis of clocked sequential circuits,(d) Asynchronous counters: up-down counters, 

modulo N counter, glitch problem.,(e) Synchronous counters: Use of K- maps for synchronous counters, 

ring counters, twisted ring counters, counters using 

shift registers, sequence generators using flip flops. 

7.  C Programming Features of C, ANSI C, structure of a C program. 

Control structures and looping, Functions, Function Scope 

Arrays, Pointers, Structures and Unions.  
Memory Management  and File Management : Low level and high level file access. Sequential and 

random access files, error handling. 

Pre processor : macro substitution, header file inclusion, study of standard libraries  

8. Computer  methodology and algorithms 

SORTING ,Searching 

Stacks and Queues and Linked Lists, Trees :  

Graph : Representation, Transitive Closure or path matrix, Graph Traversal, Shortest path problem, 

minimal cost spanning tree, Backtracking and greedy algorithms. 

Matrix Operations: Strassen's Matrix Multiplication, LU decomposition matrix, Sparse matrices. 

Algorithms and its Efficiency 
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Hash functions, collision handling techniques, array representation, evaluation of expression in 
Postfix form, Infix to Postfix conversion. 

5 (5). Electrical engineering 

Section A 

Circuit Theory: Circuit components; network graphs; KCL, KVL; circuit analysis methods: nodal analysis, 

mesh analysis; basic network theorems and applications; transient analysis: RL, RC and RLC circuits; 

sinusoidal steady state analysis; resonant circuits; coupled circuits; balanced 3-phase circuits; Two-port 

networks.  

 Signals & Systems: Representation of continuous–time and discrete-time signals & systems; LTI systems; 

convolution; impulse response; time-domain analysis of LTI systems based on convolution and 

differential/difference equations. Fourier transform, Laplace transform, Z-transform, Transfer function. 

Sampling and recovery of signals DFT, FFT Processing of analog signals through discrete-time systems.  

E.M. Theory: Maxwell's equations, wave propagation in bounded media. Boundary conditions, reflection 

and refraction of plane waves. Transmission line: travelling and standing waves, impedance matching, 

Smith chart.  

 Analog Electronics: Characteristics and equivalent circuits (large and small-signal) of Diode, BJT, JFET 

and MOSFET. Diode circuits: clipping, clamping, rectifier. Biasing and bias stability. FET amplifiers. 

Current mirror; Amplifiers: single and multi-stage, differential, operational, feedback and power. Analysis 

of amplifiers; frequency-response of amplifiers. OPAMP circuits. Filters; sinusoidal oscillators: criterion for 

oscillation; single-transistor and OPAMP configurations. Function generators and wave-shaping circuits. 

Linear and switching power supplies.  

Digital Electronics: Boolean algebra; minimization of Boolean functions; logic gates; digital IC families 

(DTL, TTL, ECL, MOS, CMOS). Combinational circuits: arithmetic circuits, code converters, multiplexers 

and decoders. Sequential circuits: latches and flip-flops, counters and shift-registers. Comparators, timers, 

multivibrators. Sample and hold circuits, ADCs and DACs. Semiconductor memories. Logic 

implementation using programmable devices (ROM, PLA, FPGA).  

Energy Conversion: Principles of electromechanical energy conversion: Torque and emf in rotating 

machines. DC machines: characteristics and performance analysis; starting and speed control of motors; 

Transformers: principles of operation and analysis; regulation, efficiency; 3-phase transformers. 3-phase 

induction machines and synchronous machines: characteristics and preformance analysis; speed control.  

 Power Electronics and Electric Drives: Semiconductor power devices: diode, transistor, thyristor, triac, 

GTO and MOSFET–static characteristics and principles of operation; triggering circuits; phase control 

rectifiers; bridge converters: fully-controlled and half-controlled; principles of thyristor choppers and 

inverters; DC-DC converters; Switch mode inverter; basic concepts of speed control of dc and ac motor 

drives applications of variable-speed drives.  

Analog Communication: Random variables: continuous, discrete; probability, probability functions. 

Statistical averages; probability models; Random signals and noise: white noise, noise equivalent 

bandwidth; signal transmission with noise; signal to noise ratio. Linear CW modulation: Amplitude 

modulation: DSB, DSB-SC and SSB. Modulators and Demodulators; Phase and Frequency modulation: PM 

& FM signals; narrowband FM; generation & detection of FM and PM, Deemphasis, Preemphasis. CW 

modulation system: Superhetrodyne receivers, AM receivers, communication receivers, FM receivers, phase 

locked loop, SSB receiver Signal to noise ratio calculation for AM and FM receivers.  

Section B 
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Control Systems: Elements of control systems; block-diagram   representation; open-loop & closed-loop 

systems; principles and applications of  feed-back. Control system components. LTI systems: time-domain 

and transform-domain analysis. Stability: Routh Hurwitz criterion, root-loci, Bode-plots and polar plots, 

Nyquist's criterion; Design of lead-lad compensators. Proportional, PI, PID controllers. State-variable  

representation and analysis of control systems.  

 Microprocessors and Microcomputers: PC organisation; CPU, instruction set, register set, timing 

diagram, programming, interrupts, memory interfacing, I/O interfacing, programmable peripheral devices.  

 Measurement and Instrumentation: Error analysis; measurement of current, voltage,  power, energy, 

power-factor, resistance, inductance, capacitance and frequency; bridge measurement. Signal conditioning 

circuit; Electronic measuring instruments: multimeter, CRO, digital voltmeter, frequency counter, Q-meter, 

spectrum-analyzer, distortion-meter. Transducers: thermocouple, thermistor, LVDT, strain-gauge, piezo-

electric crystal.  

Power Systems: Analysis and Control: Steady-state performance of overhead transmission lines and 

cables; principles of active and reactive power transfer and distribution; per-unit quantities; bus admittance 

and impedance matrices; load flow; voltage control and power factor correction; economic operation; 

symmetrical components, analysis of symmetrical and unsymmetrical faults. Concept of system stability: 

swing curves and equal area criterion. Static VAR system. Basic concepts of HVDC transmission.  

 Power System Protection: Principles of overcurrent,  differential and distance protection. Concept of solid 

state relays. Circuit breakers. Computer aided protection: Introduction; line bus, generator, transformer 

protection; numeric relays and application of DSP to protection.  

 Digital Communication: Pulse code modulation (PCM), differential pulse code modulation (DPCM), delta 

modulation (DM), Digital modulation and demodulation schemes: amplitude, phase and frequency keying 

schemes (ASK, PSK, FSK). Error control coding: error detection and correction, linear block codes, 

convolution codes. Information measure and source coding. Data networks, 7-layer architecture.  

5.(6):  ELECTRONICS ENGINEERING 

Section A 

 

Materials and Components : Structure and properties of Electrical Engineering materials; Conductors, 

Semiconductors and Insulators, magnetic, Ferroelectric, Piezoelectric, Ceramic, Optical and Super-

conducting materials. Passive components and characteristics Resistors, Capacitors and Inductors; Ferrites, 

Quartz crystal Ceramic resonators, Electromagnetic and Electromechanical components.  

Physical Electronics, Electron Devices and ICs: Electrons and holes in semiconductors, Carrier Statistics, 

Mechanism of current flow in a semiconductor, Hall effect; Junction theory; Different types of diodes and 

their characteristics; Bipolar Junction transistor; Field effect transistors; Power switching devices like SCRs, 

GTOs, power MOSFETS; Basics of ICs - bipolar, MOS and CMOS types; basic of Opto Electronics.  

 Signals and Systems Classification of signals and systems: System modelling in terms of differential and 

difference equations; State variable representation; Fourier series; Fourier transforms and their application 

to system analysis; Laplace transforms and their application to system analysis; Convolution and 

superposition integrals and their applications; Z-transforms and their applications to the analysis and 

characterisation of discrete time systems; Random signals and probability, Correlation functions; Spectral 

density; Response of linear system to random inputs.  

Network theory Network analysis techniques; Network theorems, transient response, steady state 

sinusoidal response; Network graphs and their applications in network analysis; Tellegen’s theorem. Two 

port networks; Z, Y, h and transmission parameters. Combination of two ports, analysis of common two 

ports. Network functions : parts of network functions, obtaining a network function from a given part. 

Transmission criteria : delay and rise time, Elmore’s and other definitions effect of cascading. Elements of 

network synthesis.  

Electromagnetic Theory -Analysis of electrostatic and magnetostatic fields; Laplace’s and Poisson’s 

equations; Boundary value problems and their solutions; Maxwell’s equations; application to wave 
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propagation in bounded and unbounded media; Transmission lines : basic theory, standing waves, matching 

applications, microstrip lines; Basics of wave guides and resonators; Elements of antenna theory.  

 Electronic Measurements and instrumentation -Basic concepts, standards and error analysis; 

Measurements of basic electrical quantities and parameters; Electronic measuring instruments and their 

principles of working : analog and digital, comparison, characteristics, application. Transducers; Electronic 

measurements of non electrical quantities like temperature, pressure, humidity etc; basics of telemetry for 

industrial use.  

Section B 
 Analog Electronic Circuits : Transistor biasing and stabilization. Small signal analysis.  Power amplifiers.  

Frequency response. Wide banding techniques.  Feedback amplifiers. Tuned amplifiers.  Oscillators.  

Rectifiers and power supplies. Op Amp, PLL, other linear integrated circuits and applications. Pulse shaping 

circuits and waveform generators.  

 

 Digital Electronic Circuits : Transistor as a switching element; Boolean algebra, simplification of Boolean 

functions, Karnaguh map and applications; IC Logic gates and their characteristics; IC logic families : DTL, 

TTL, ECL, NMOS, PMOS and CMOS gates and their comparison; Combinational logic Circuits; Half 

adder, Full adder; Digital comparator; Multiplexer Demulti-plexer; ROM an their applications. Flip flops. 

R-S, J-K, D and T flip-flops; Different types of counters and registers Waveform generators. A/D and D/A 

converters. Semiconductor  memories.  

 Control Systems : Transient and steady state response of control systems; Effect of feedback on stability 

and sensitivity; Root locus techniques; Frequency response analysis. Concepts of gain and phase margins: 

Constant-M and Constant-N Nichol’s Chart; Approximation of transient response from Constant-N Nichol’s 

Chart; Approximation of transient response from closed loop frequency response; Design of Control 

Systems, Compensators; Industrial controllers.  

 

 

Communication Systems:  
Basic information theory; Modulation and detection in analogue and digital systems; Sampling and data 

reconstructions; Quantization & coding; Time division and frequency division multiplexing; Equalization; 

Optical Communication : in free space & fiber optic; Propagation of signals at HF, VHF, UHF and 

microwave frequency; Satellite Communication.  

 

 Microwave Engineering : Microwave Tubes and solid state devices, Microwave generation and 

amplifiers, Waveguides and other Microwave Components and Circuits, Microstrip circuits, Microwave 

Antennas, Microwave Measurements, Masers, lasers; Microwave propagation. 

Microwave Communication Systems terrestrial and Satellite based.  

Computer Engineering :  Number Systems. Data representation; Programming; Elements of a high level 

programming language PASCAL/C; Use of basic data structures; Fundamentals of computer architecture; 

Processor design; Control unit design; Memory organisation, I/o System Organisation. Microprocessors : 

Architecture and instruction set of Microprocessors 8085 and 8086, Assembly language Programming. 

Microprocessor Based system design : typical examples. Personal computers and their typical uses. 

5.(7):  Mechanical Engineering 
Section A 

1. Theory of Machines --Kinematic and dynamic analysis of planar mechanisms. Cams, Gears and gear 

trains, Flywheels, Governors, Balancing of rigid rotors, Balancing of single and multicylinder engines, 

Linear vibration analysis of mechnical systems (single degree and two degrees of freedom), Critical speeds 

and whirling of shafts, Automatic Controls, Belts and chain drives. Hydrodynamic bearings.  

2. Mechanics of Solids : Stress and strain in two dimensions. Principal stresses and strains, Mohr’s 

construction, linear elastic materials, isotropy and an isotropy, Stress-strain relations, unlaxial loading, 

thermal stresses. Beams : Banding moment and shear force diagrams, bending stresses and deflection of 

beams, Shear stress distribution. Torsion of shafts, helical springs. Combined stresses, Thick and thin walled 
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pressure vessels. Struls and columns, Strain energy concepts and theories of failure. Rotation discs. Shrink 

fits.  

3. Enginerring Materials : Basic concepts on structure of solids, Crystalline materials, Defects in crystalline 

materials, Alloys and binary phase diagrams, structure and properties of common engineering materials. 

Heat treatment of steels. Plastics, Ceramics and composite Materials, common applications of various 

materials.  

4. Manufacturing Science : Marchant’s force analysis, Taylor’s tool life equation, machinability and 

machining economics, Rigid, small and flexible automation, NC, CNC. Recent machining methods- EDM, 

ECM and ultrasonics. Application of lasers and plasmas, analysis of forming processes. High energy rate 

forming. Jigs, fixtures, tools and gauges, Inspection of length, position, profile and surface finish.  

5. Manufacturing management : Production Planning and Control, Forecasting-Moving average, exponential 

smoothing, Operations sheduling; assembly line balancing. Product development. Breakeven analysis, 

Capacity planning. PERT and CPM.  

Control Operations : Inventory control-ABC analysis. EOQ model. Materials requirement planning. Job 

design, Job standards, work measurement, Quality management-Quality control. Operations Research : 

Linear programming-Graphical and Simplex methods. Transportation and assignment models.  

Value Engineering : Value analysis, for cost/value. Total quality management and forecasting techniques. 

Project management.  

6. Elements Of Computation : Computer Organisation, Flow charting. Features of Common Computer 

Languages-FORTRAN d Base III, Lotus 1-2-3 C and elementary programming.  

Section B 

1. Thermodynamics : Basic concept. Open and closed systems, Applications of Thermodynamic Laws, Gas 

equations, Clapeyron equation, Availability, Irreversibility and Tds relations.  

2. I.C. Engines, Fuels and Combustion : Spark lgnition and compression ignition engines, Four stroke 

engine and Two stroke engines, mechanical, thermal and volumetric efficiency, Heat balance.  

Combustion process in S.I. and C.I. engines, preignition detonation in S.I. engine Diesel knock in C.I. 

engine. Choice of engine fuels, Octance and Cetane retings. Alternate fuels Carburration and Fuel injection, 

Engine emissions and control. Solid, liquid and gaseous fuels, stoichometric air requirements and excess air 

factor, fuel gas analysis, higher and lower calorific values and their measurements.  

3. Heat Transfer, Refrigeration And Air Conditioning : One and two dimensional heat conduction. Heat 

transfer from extended surfaces, heat transfer by forced and free convection. Heat exchangers. 

Fundamentals for diffusive and connective mass transfer, Radiation laws, heat exchange between black and 

non balck surfaces, Network Analysis. Heat pump refrigeration cycles and systems, Condensers, 

evaporators and expansion devices and controls. Properties and choice of refrigerant, Refrigeration Systems 

and components, psychometrics, comfort indices, cooling loading calculations, solar refrigeration.  

4. Turbo-Machines And Power Plants : Continuity, momentum and Energy Equations. Adiabatic and 

Isentropic flow, fanno lines, Raylegh lines. Theory and design of axial flow turbines and compressors, Flow 

through turbo-machine balde, cascades, centrifugal compressor. Dimensional analysis and modelling. 

Selection of site for steam, hydro, nuclear and stand-by power plants, selection base and peak load power 

plants Modern High pressure, High duty boilers, Draft and dust removal equipment, Fuel and cooling water 
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systems, heat balance, station and palnt heat rates, operation and maintenance of various power plants, 

preventive maintenance, economics of power generation.  

 

6. Environmental Science 
Section –A 

Life Sciences (Basic Biology and Natural Resources) 

Introduction to biology, branches, scope and importance from environmental point of view. What is life? 

The evolution of life on earth: Origin of life - Microbes, Plants andAnimals, fossils and sediments, 

distribution and pattern of life in past, Paleontological evidences, Mass extinction,Life forms on Earth (all 

forms of plants and animals), Life in Water,Life on Land, Microbial life in air, water and soils, microbes 

and diseases, decomposing soil microbes, marine biology 

Taxonomic principles: History, aims, objectives, hierarchy and kingdoms, identification and 

nomenclature.Classification of plants and animals based on form-relationship, species concept, organization 

of living things, microbial classification, Ecological Classification Systems, Collection and Herbarium, 

Preservation, flora, fauna, preservation of insects 

Ecological adaptation under various environmental conditions,Hydrophytes, Xerophytes, Halophytes, 

Mesophytes, Epiphytes.Distribution of life on earth and factors responsible for present day distribution. 

Continental drift, 

Introduction, scope and importance of natural resources, biotic and abiotic resources Renewable resources: 

Forest and wildlife resources, forest wealth of India, animal resources, livestock and fisheries, Food 

Resources: World food problems, agricultural resources, agricultural potential of India, effects of modern 

agriculture  

Non-renewable resources: Fossil fuels – coal, oil and natural gas, Consequences of rapid consumption of 

fossil fuels. 

Fresh and marine Water resources: global distribution of freshwater and its limits, The sources of fresh 

water for terrestrial life, fresh water resources of India 

Soil and Mineral resources: global status, mineral resources of India, metals and minerals. 

Energy resources: Global energy consumption, energy needs, conventional and non-conventional energy 

sources, alternative energy sources, energy resources of India 

Section B 
Earth Sciences (Environmental Chemistry and Basic Geosciences) 
 Chemistry of atmosphere, Chemical reactions involved in atmosphere, chemistry in ozone depletion, 

chemical reactions of global warming, Chemistry of water, unusual physical properties, changes in water 

properties by addition of solute, hydrogen bonding, gases present in water, basic reversible and irreversible 

reactions in water, sources of cations and anions in water, changes in water properties by addition of solute. 

Stichiometry, Gibb’s energy, chemical potential, chemical equilibria, acid-base reactions, solubility product, 

carbonate system. Chemistry of carcinogenic compounds and their effects on human body  Surfactants, 

Pesticides, Hydrocarbons Atmosphere: Evolution, structure and chemical composition of atmosphere. 

Temperature measurement and controls, Environmental lapse rate, dry and wet adiabatic lapse rate, 

inversion of temperature and atmospheric stability. 

Atmospheric pressure and winds, factors affecting on wind, Forms of condensation, precipitation, 

hydrological cycle. 

Internal structure of earth, Geological evolution, plate tectonic, formation of lithosphere. Continental and 

oceanic crust formation. , Types of rocks, Rock cycle, basic minerals of rock, clay minerals, mineral 

chemistry, Soil and its formation, weathering processes, soil profiles, physical and chemical properties of 

soil, composition of soil. Macro and micro plant nutrients in soil, Soil classification, Soils of India. 

7. FORESTRY 

SECTION – A 

General Silviculture 
Biotic and abiotic components of forest ecology. Forest community concepts, Nutrient cycling 

and water relations, Ecological succession and climax. Composition of forest types in India, 

species identification, composition and association, principles of establishment of herbs and 
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trees. General principles of Silviculture, local factors influencing vegetation. Natural and 

artificial regeneration of forests, propagation techniques, forest nursery technique – nursery 

beds, poly bags and their maintenance, grading and hardening of seedlings, establishment and 

tending, felling climber, cutting. 

Silviculture systems and forest Silviculture 
Clear felling, shelter, wood selection, coppice and conversion systems. Choice of species, 

establishment and management of standards enrichment methods, technical constraints, 

intensive mechanized methods. Traditional and recent advancement in dry tropical forest, forest 

Silviculture research. Silviculture of some of the economically important species in India such 

as Acacia nilotica, Auriculiformis, Albizzia, lebbeck, Anogeissus latifolia, Azadira chat indica, 

Bambocaceae, Dandrocalamus strictus, Bombex ava casurina, Ecucitifolia, Dalbergia, 

Lautifolia, Emblica Officindils, Eucalyptus hybrid, Malaina arboria, Hardwickia binta, 

Largerstroemia, Lanceolata, Pterocarpus marsupium, Prosopis julifora, Santalum album, 

Tectona grandis, Terminabis tomentosa Terminalis arjuna, Terminalis paneculai, Tamurindus 

indica, Zialia jialocorpa. 

Agroforestry and social forestry and requirements, interbehaviour of tree crops, selection of 

species, classification of agroforestry systems. Agro-forestry systems under different agro-

ecological zones of Uttarakhand, role of multipurpose trees and NTFP’s, techniques, food, 

fodder and fuel security. Urban social forestry extension and necessity, people’s participation, 

agrofield forestry. Agrofield wood group and dry and water logged land forestry. 

Soil Conservation and Watershed Management 

Forest soil, classification of soil formation, physical, chemical and biological properties. Soil 

conservation – definition, causes for erosion, types – wind and water erosion, problems of soil 

protection and improvement, role of forests in conserving of soil. Maintenance and buildup of 

soil organic matter, role of micro-organisms in ameliorating soils, watershed management, 

concepts of watershed – watershed development in respect of torrent control, river channel 

stabiliszation, avalanche andn landslide controls, rehabilitation of degraded areas; hilly and 

mountain areas, integrated watershed management, water-harvesting and conservation, 

groundwater recharge and watershed management. 

Tree Improvement 
General concept of tree improvement, methods and techniques, natural standards and variance in 

its use. Seed production and seed orchards, establishment, evaluation, maintenance and 

usefulness. Progeny tests, use of tree improvement and stand improvement, forest genetic 

resources and gene conservation in situ and ex-situ. Modern propagation techniques, seed 

certification. 

SECTION - B 

Forest Management 
Objectives, principles and techniques of forest management, units of administration and 

management, forest stands, structure and dynamics, principles of sustained yield, normal 

forests, rotation, analysis of ideal tree wealth, yield regulation, management of forest 

plantations, commercial forests, working plans and their role in scientific management, nature 

conservation, bio-diversity and other dimensions annual plan and its operation, principles of 

joint forest management, methodology, usefulness and its role, village forest committee 

arrangement/construction. 

Forest Mensuration and Remote Sensing 
Methods and use of tools, diamemtre, girth, height, age, growth and volume of trees, tree 

multiplier, current annual and average annual increment, sampling methods and sample plots, 

yield calculation and stand table, creating yield mechanism and its use. Field quality 

analysis/remote/distant sensing principles, schemes and contingencies, forest cover monitoringn 

through remote sensing. Geogtraphical information system for forest management. 

Forest Economics and Legislation 

Forest economics, fundamental principles, cost benefit analysis, estimation of demand and 

supply, role of private sector, cooperatives of forestry and corporate financing, valuation of 
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forest products and service, commercial control. Legislation : History of forest development. 

National forest policies of 1894, 1952 and 1988. Forest policies and issues related to land use. 

Timber and non-timber products. Institutional and structural changes. Forest laws, necessity and 

general principles. Indian Forest Act, 1927. Indian Forest (Uttaranchal Amendment) 2001, U.P. 

forest conservation Act, 1976. Forest (Conservation) Act, 1980. Wild Life (Conservation) Act, 

1972 and Amendment, Environment (Protection) Act, 1986. 

Forest Resources and Utilization 
Environmentally sound forest harvesting principles, logging and extraction techniques and 

principles, transportation system and sale of forest products, definition and scope, collection of 

gums, resins, oleoresins, fibres, oil seeds, nuts, rubber, canes, bamboos, medicinal plants, 

charcoal, lac and shellac, Bidi leaves. Importance of wood seasoning, necessity and protection. 

General principles of seasoning methods, properties and uses of wood, Present position of 

supply of raw material to pulp, paper and rayon industry. Wood plantation, substitution, wood 

use. 

Forest Conservation 
Needs and limitations, agencies responsible for destruction of forests – Man, pet animals, wild 

animals and environmental factors, prohibitary and protective measures, responsible factors for 

destruction of forests for human development, Substitutional tenancy, mining, forest fire, illegal 

hunting, bad management, encroachment, illegal felling and control over them, types of forest 

fire, damage, speed control. Important insects and diseases of nursery and plantation fields, 

insects and disease management. 

Environment and Bio-diversity change 

Environment : Components and importance, impact of deforestation, forest fires and various 

human activities like mining, construction, development projects. Population growth, types, 

impact and controlling standards for pollution. Global warming, green house effects, ozone 

layer depletion, acid rain, impact and control measures. Role of trees and forests in 

environmental conservation. Control and prevention of air, water andn noise, environment test, 

environment effect analysis, protection, biology, rational methods of protection of bio-diversity 

with special reference to protected regions. Protection of forest ecology and sustained 

development. 

8. GEOLOGY 

SECTION – A 
1. General Geology – Energy in relation to geodynamic activities. Origin and interior of the 

Earth. Dating of rocks by various methods and age of Earth. Radio-activity and its application to 

geological problems. Volcanoes – causes and products, volcanic belts. Earthquakes – causes, 

effects, distribution and its relation to volcanic belts. Geosynclines and their classification, 

island arcs, deep sea trenches and midoceanic ridges, sea-floor spreading and plate tectonics; 

isostasy, Mountains – types and origin. Origin of continents and oceans. An outline of 

continental drift. 

 2. Geomorphology – Basic concepts and significance. Geomorphic processes and parameters. 

Geomorphic cycles and their interpretation, Relief features, topography and its relation to 

structures and lithology. Major landforms, Drainage systems, Geomorphic features of Indian 

subcontinent. 

 3. Structural Geology – Stress and strain ellipsoid, and rock deformation. Mechanics of 

folding and faulting. Linear and planar structures and their genetic significance. Petrofobric 

analysis, its graphic representation and application to geological problems. Tectonic framework 

of India.  

4. Palaeontology - Micro and macro-fossils. Modes of preservation and utility of fossils. 

General idea about classification and nomenclature. Organic evolution and the bearing of 

palaeontological studies on it. Morphology, classification and geological history including 

evolutionary trends of brachiopods, bivalves, gastropods, ammonoids, trilobites, echinoids and 

corals. Principle groups of vertebrates and their main morphological characters. Vertebrate life 

through ages. Dinosaurs, Detailed study of evolution of horses, elephants and man. Gondwana 



82 
 

flora and its importance. Types of microfossils and their significance with reference to 

petroleum exploration. 

 2. Stratigraphy – Principles of stratigraphy, stratigraphic classification and nomenclature. 

Standard stratigraphical scale. Detailed study of various geological system of Indian 

subcontinent. Boundary problems in stratigraphy, Pre-Cambrian and Cambrian, Permian 

Triassic, cretaceous Tertiary and Neogene – Quarternary Correlation of the major Indian 

formations with their world equivalents. An outline of the stratigraphy of various geological 

systems. Brief study of climates and igneous activities in Indian subcontinent during geological 

past. Palaeogeographic reconstructions. 

SECTION – B 
1. Crystallography – Crystalline and non-crystalline substances, space groups. Lattice 

symmetry, Classification of crystals into 32 classes of symmetry, International system of 

crystallographic notation. Use of stereographic projections to represent crystal syhmmetry, 

Twinning and twin laws. Crystal irregularities, Applications of X-rays for crystal studies.  

2. Optical Mineralogy – General principles of optics, isotropism and anisotropism, concepts of 

optical indicatrix. Pleochroism, Birefringence and interference colours, and extinction, Optical 

orientation in crystals, Dispersion optical accessories.  

3. Mineralogy – Elements of crystal chemistry, types of bondings, ionic radii, coordination 

number, isomorphism, polymorphism and pseudomorphism. Structural classification of silicates. 

Detailed study of rock forming minerals, their physical, chemical and optical properties and 

uses, if any. Study of the alternation products of these minerals. 

 4. Petrology – Magma, its generation, nature and composition. Simple phase diagrams of 

binary and ternary systems and their significance. Bowen’s Reaction Principle. Magmatic 

differentiation and assimilation. Texture and structure and their petrogenetic significance. 

Classification of igneous rocks. Petrography and petrogenesis of import rock types olf India; 

granites, alkaline rocks, charnockites, anorthosite and Deccan basalts. Processes of formation of 

sedimentary rock. Diagenesis and lithification. Textures and structures and their petrogenetic 

significance. Classification of sedimentary rocks, clastic and non-clastic. Heavy minerals and 

their significance. Elementary concept of depositional environments, sedimentary, facies and 

provenance. Petrography of common rock types. Metamorphic processes and types of 

metamorphism. Metamorphic grades, zones and facies. ACF, AKF and AFM diagrams. Textures, 

structures and nomenclature of metamorphic rock. Petrography and petrogenesis of important 

rock types. 

 5. Economic Geology – Ore, Ore mineral and gangue, tenor of ores. Processes of formation of 

mineral deposits. Common forms and structures of ore deposits. Classification of ore deposits. 

Control of ore deposition. Metallogenetic epocks. Study of important metalliferous and non-

metalliferous deposits in oil and natural gas fields, and coal fields of India, Mineral wealth of 

India. Mineral economics. National mineral policy. Conservation and utilization of minerals. 

 6. Applied Geology – Essentials of prospecting and exploration techniques. Principal methods 

of mining. Sampling, ore dressing and mineral beneficiation. Geological considerations in 

Engineering works; Dams, Tunnels, Bridges and Roads. Elements of soil and groundwater 

geology and geochemistry. Use of aerial photographs and satellite imageries in geological 

investigations. 

9.  Horticulture 
Section A 

Principles Of Horticulture 

Scope and importance of horticulture in the economy of India and Tamil Nadu - Horticultural geography 

(regions and zones)-Role of climate, Soil and water in relation to horticultural crop production - Integrated 

nutrient management (INM), Integrated, management of pests and diseases, Management of water, weeds, 

mulches, pruning and training 

 

Crop systems - protected cultivation - off season production - crop manipulation - Hydropoinics - Nutrient 

Film Technique - Crop forcing - use of growth regulators. 
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Environmental Horticulture - Commercial Horticulture - organic Horticulture. 

Advances in conventional plant propagation - Mist propagation - Micro propagation. 

Role of bio-technology in crop improvement and rapid clonal propagation in horticultural crops. 

Breeding systems and methods in Vegetatively and Sexually propagated crops - Breeding for hybrid 

vigour, proceessing and resistance to biotic and abiotic stressess - Mutation and polyploidy breeding - 

somaclonal variation and its application - development of haploids - protoplast fusion - somatic cell fusion - 

in vitro mutation - transgenic plants. 

Landscaping designs for house gardens, institutional and industrial gardens - Bioaesthetic planning of rural 

gardens, recreational grounds, avenue planting in highways and near railway lines, establishment and 

maintenance of lawns and different types of gardens - Interior plant scaping – Bonsai 

Pre-and Post - Harvest losses in horticultural crops - Maturity indices - ripening - storage methods of storage 

- Extending the storage life - use of chemicals, growth regulators and skin coatings in regulating ripening 

and storage life - control of spoilage - Handling, packaging, packing and Methods of transport. 

Processing and preservation - Different horticultural products - Establishment of horticulture based 

industries –  

Section-B  

Production Technology of Horticultural Crops 

Present status and prospects - climatic and Soil requirements in different zones - Propagation techniques and 

nursery technologies - cropping systems - Planting systems - varieties and crop improvement - Nutrient 

uptake, requirement and Management - Irrigation methods, water requirement and Management - pruning 

and training - Mulching - weed management - use of plant growth regulators - Maturity indices - harvesting 

- grading - packaging methods and packing - storage - ripening methods - Industrial and Export potential - 

seed production techniques including F1 seed production. 

Fruit Crops : Mango, Banana, Citrus, grapes, Papaya, guava, Sapota, Pine apple, pomegranate, anonas, ber, 

amla, tamarind - apple, pear, plum, peach, strawberry, jack, mangosteen, avocado, other minor fruits. 

Vegetable Crops : Tomato, brinjal, hot and sweet, Peppers, Bhendi, Leguminous vegetables (Beans, Peas, 

cluster beans - cowpea, soya beans - dolichos bean); bulbous vegetables (Onion, garlic) Tuber crops - 

(Tapioca, sweet potato, yams); cucurbitaceous vegetables (cucumber, musk melon, water melon, gourds, 

coccinea, pumpkin and squashes, chow-chow), cruciferous vegetables (Cabbage, Cauliflower, minor 

crucifers), root vegetables (Carrot, radish, beet root, turnip, knol-kohl); Leafy vegetables (Spinach, 

chekurmanis, palak, amaranthus), Drumstick, asparagus, Potato, Curry leaf. 

Flower Crops : Jasmines, roses, tube rose, chrysanthemum, dahlia, marigold, crossandra, cut flowers (cut 

roses, orchids, carnations, gladioli, chrysanthomum, Gerbera, anthurium, aster, lilies, dry flowers). 

Spice crops : Pepper, cardamom, turmeric, ginger, Tree spices (clove, nutmeg, cinnamon, All spice, 

coriander, fenugreek, fennel, cumin, herbal spices). 

Plantation crops : Tea, Coffee, Rubber, Cocoa, Coconut, Oilpalm, Cashew, Palmyrah, Arecanut, Oilpalm 

and nut crops. 

Medicinal Plants : Catharanthus, Senna, dioscorea, Solanum, gloriosa, coleus, pyrethrum, digitalis, atropa, 

Ipecac, Isabgol, withania, Rowolfia 

Aromatic Plants : Geranium, Mentha, Ocimum, aromatic  grasses (Cymbopogons, citronella, palma rosa, 

vettiver), patchouli. 

 

 

 

10- MATHEMATICS 

SECTION – A 
Linear Algebra – Vector space, bases, dimension of a finitely generated space, Linear 

transformations, Rank and nullity of a linear transformation, Cayley Hamiliton theorem, Eigen 

values and Eigen vectors. Matrix of a linear transformation, Row and column reduction. Echelon 

form. Equivalence, Congruence and similarity. Reduction to canonical forms. Orthogonal, 

symmetrical, skew-symmetrical, unitary, Hermitian and skew-Hermitian matrices – their eigen 

values, orthogonal and unitary reduction of quadratic and Hermitian forms. Positive definite 
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quadratic forms. Simultaneous reduction. Calculus – Real numbers, limits, continuity, 

differentiability, Mean value theorems, Taylor’s theorem, indeterminate forms, Maxima and 

Minima. Curve Tracing, Asymptotes. Functions of several variables, partial derivatives, maxima 

and minima, Jacobian, Definite and indefinite integrals, Double and triple integrals (techniques 

only), Application to Beta and Gamma Functions. Areas, Volumes, Centre of gravity. 

Analytical Geometry of two and three dimensions – First and second degree equations in two 

dimensions in Cartesian and polar coordinates, Plane, sphere, paraboloid, Ellipsoid, hyperboloid 

of one and two sheets and their elementary properties, Curves in space Curvature and torsion. 

Frenet’s formulae. 

Differential Equations – Order and Degree of a differential equation, differential equation of 

first order and first degree, variables separable. Homogeneous, linear and exact differential 

equations. Differential equations with constant coefficients. The complementary function and 

the particular integral of e
ax

, cos ax, sin ax, x
m

, e
ax

, cos bx, e
ax

, sin bx. Vector Analysis – 

Vector Algebra, Differentiation of vector function of a scalar variable, Gradient, divergence and 

curl in Cartesian, cylindrical and spherical coordinates and their physical interpretation. Higher 

order derivatives. Vector identities and vector equations, Gauss and Stokes Theorems. Tensor 

Analysis – Definition of a Tensor, Transformation of coordinates, contravariant and convariant 

tensors. Addition and multiplication of tensors, contractioan of tensors. Inner product, 

fundamental tensors, Christoffel symbols, convariant differentiation, Gradient, curl and 

divergence in tensor notation. Statics – Equilibrium of a system of particles, work and potential 

energy. Friction. Common Catenary. Principle of Virtual work. Stability of equilibrium. 

Equilibrium of forces in three dimensions. Dynamics – Degree of freedom and constraints, 

Rectilinear motion. Simple Harmonic motion in a plane. Projectiles, Constrained motion, work 

and energy. Motion under impulsive forces. Kepler’s laws. Orbits under central forces. Motion 

of varying mass. Motion under resisting medium. Hydrostatics – Pressure of heavy fluids. 

Equilibrium of fluids under given system of forces. Centre of pressure. Thrust on curved 

surfaces. Equilibrium of Floating bodies, stability of equilibrium and pressure of gases, 

problems relating to atmosphere. 

Section B 
Algebra – Groups, subgroups, normal subgroups homomorphism of groups, quotient groups, 

Basic isomorphism theorems. Sylow theorems. Permutation Groups. Cayley’s theorem. Rings 

and ideals, Principal ideal domains, unique factorization domains and Euclidean domains, Field 

Extensions, Finite fields. Real analysis – Metric spaces, their topology with special reference to 

R
n
 sequence in metric space. Cauchy sequence completeness. Completion, continuous functions, 

Uniform continuity, Properties of continuous functions on Compact sets. Riemann stieltjes 

Integral, Improper integrals and their conditions of existence. Differentiations of functions of 

several variables. Implicit function theorem, maxima and minima. Absolute and Conditional 

Convergence of series of real and Complex terms, Rearrangement of series, Uniform 

convergence, infinite products. Continuity, differentiability and integrability for series, Multiple 

integrals. Complex Analysis – Analytic functions, Cauchy’s theorem, Cauchy’s integral 

formula, power series, Taylor’s series, Singularities, Cauchy’s Residue theorem and Contour 

integration. Partial Differential Equations – Formation of partial differential equations. Types 

of integrals of partial differential equations of first order, Charpits method, Partial differential 

equation with constant coefficients. Mechanics – Generalised Coordinates, constraints, 

holonomic and non-holonomic systems, D ‘Alembert’s Principle and Langranges’ equations, 

Moment of inertia, Motion of rigid bodies in two dimensions. Hydrodynamics – Equation of 

continuity, momentum and energy, inviscid flow theory – Two dimensional motion, streaming 

motion, Sources and Sinks. Numerical Analysis – Transcendental and polynomial Equations – 

Methods of tabulation, bisection, regula-falsi, secants and Newton-Rephson and order of its 

convergence, Interpolation and Numerical Differentiation. 

11. PHYSICS 

SECTION – A 

Mechanics, Thermal Physics and Waves and Oscillations 
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1. Mechanics – Conservation law. Collisions, impact parameter, scattering cross-section, centre 

of mass and lab systems with  transformation of physical quantities, Rutherford Scattering. 

Motion of a rocket under constant force field. Rotating frames of reference, Coriolis force. 

Motion of rigid bodies, Dynamics of rotating bodies, Moment of inertia, Theorem of parallel 

and perpendicular axes. Moment of inertia of sphere, ring, cylinder, disc. Angular momentum. 

Torque and precession of a top, Gyroscope. Central forces. Motion under inverse square law, 

Kepler’s Laws, Motion of Satellites (including geostationary). Galileann Relativity, Special 

Theory of Relativity, Michelson-Morley Experiment, Lorentz Transformations – addition 

theorem of velocities. Variation of mass with velocity. Mass-Energy equivalence. Fluid 

dynamics, streamlines, Reynold number, Viscosity, Poiseulle’s formula for the flow of liquid 

through narrow tubes, turbulence, Bernoulli’s Equation with simple applications. 

 2. Thermal Physics – Law’s of thermodynamics, Entropy, Carnot’s cycle, Isothermal and 

Adiabatic changes, Thermodynamic Potentials, Helmboltz and Gibbs functions, Maxwell’s 

relations. The clausius-clapeyron equation, reversible cell, Joule-Kelvin effect, Stefan-

Boltzmann Law. Kinetic Theory of Gases, Maxwell’s Distribution Law of Velocities, 

Equipartition of energy, specific heats of gases, mean Free path, Brownian Motion. Black Body 

radiation, specific heat of solids Einstein and Debye theories, Wein’s Law, Planck’s Law, solar 

constant. Saha’s theory of thermolionization and Stellar spectra. Production of low temperatures 

using adiabatic demagnetization and dilution refrigeration. Concept of negative temperature. 

3. Waves and Oscillations – Oscillations, simple harmonic motion. Examples of simple 

harmonic motion : mass, spring and LC circuits. Stationary and traveling waves, Damped 

harmonic motion, Forced oscillation and Resonance. Sharpness of resonance. Wave equation, 

Harmonic solutions, Plane and Spherical waves, Superpositions of waves, Two perpendicular 

simple harmonic motions – Lissajous figures, Fourier analysis of periodic waves – square and 

triangular waves. Phase and Group velocities, Beats, Huygen’s principle, Division of amplitude 

and wavefront, Fresnel Biprism, Newton’s rings, Michelson interferometer, Fabry-Perot inter-

ferometer.Diffraction-Fresnel and Fraunhofer. Diffraction as a Fourier Transformation. Fresnel 

and Fraunhofer diffraction by rectangular and circular  apertures. Diffraction by straight edge, 

Single and multiple slits. Resolving power of grating and Optical Instruments. Rayleigh 

criterion. Polarization, production and Detection of polarized light (linear, circular and 

elliptical). Brewster’s law, Huyghen’s theory of double refraction, optical rotation, 

Polarimeters. Laser sources (Helium-Neon, Ruby, and semi-conductor diode). Concept of spatial 

and temporal coherence. Holography, theory and applications. 

SECTION – B 
1. Electricity and Magnetism – Coulomb’s law, Electric Field. Gauss’s Law, Electric potential. 

Poission and Laplace equations for homogeneous dielectric, uncharged conducting sphere in a 

uniform field, point charge and infinite conducting plane. Current electricity : Kirchoff’s laws 

and its applications : Wheatstone bridge, Kelvin’s double bridge, Carey-Foster’s bridge. Bio-

Savart law andn applications, Ampere’s circuital law and its applications, Magnetic induction 

and field strength, magnetic shell. Magnetic field on the axis of a circular coil. Helmboltz coil. 

Electromagnetic induction, Faraday’s and Lenz’s law, Self and Mutual inductances, Alternating 

currents. L.C.R. circuits, series and parallel resonance circuits, quality factor. Maxwell’s 

equations and electromagnetic waves, Transverse nature of electromagnetic waves, Poynting 

vector. Magnetic fields in matter : Dia, Para, Ferro Antiferro and Ferrimagnetism (Qualitative 

approach only), Hysteresis. 

2. Modern Physics – Bohr’s theory of hydrogen atom. Electron spin, Optical and X-ray Spectra. 

Stern-Gerlach experiment and spatial quantization. Vector model of the atom, spectral terms and 

fine structure of spectral lines. J-J and L-S coupling. Zeeman effect, Pauli’s exclusion principle 

spectral terms of two equivalent and non-equivalent electrons. Gross and fine structure of 

electronic band spectra. Raman effect, Photoelectric effect, Compton effect DeBroglie waves. 

Wave-Particle duality, uncertainty principle, postulates of quantum mechanics. Schrodinger 

wave equation with application to (i) particle in a box, (ii) motion across a step potential. One 

dimensional harmonic oscillator eigen values and eigen functions. Radioactivity, Alpha, beta 
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and gamma radiations. Elementary theory of the alpha decay. Nuclear binding energy. Mass 

spectroscopy, Semi empirical mass formula. Nuclear binding energy. Mass spectroscopy, Semi 

empirical mass formula. Nuclear fission and fusion. Elementary Reactor Physics, Elementary 

particles and their classification, strong and weak Electromagnetic interactions. Particle 

accelerators, cyclotron. Linear accelerators. Elementary ideas of Superconductivity. 

3. Electronics – Band theory of solids, conductors, insulators and semiconductors. Intrinsic and 

extrinsic semiconductors, P.N. Junction. Thermistor, Zener diodes, reverse and forward biased 

P.N. junction, solar cell. Use of diodes and transistors for rectification, amplification, 

oscillation, modulation and detection of r.f. waves. Transistor receiver. Television. Logic Gates 

and their truth table, some applications. 

12 . Statistics 
Section - A 

 

 

- Uses, Scope and lidmitation of Statistics, Collection Classification and tabulation of data, Diagramatic 

and Graphical representation, Measures of location, dispersion, Skewness and Kurtosis. 

 

- Probability - Addition, multiplication and Bay's Theorems and their application. Tchebychev's 

inequality. Random variables - Univariate and Bivariate - probability distributions - Marginal and 

conditional distributions - Expectations - Moments and cumulants genevating fucntions Discrete 

distributions - Binomial, poisson, Geometric and Hypergeometric. Continuos distributions - Uniform, 

exponential and normal. 

 

 - Curve Fitting - Linear and Quadratic equation by the method of least squares. Correlation and regression. 

- Population and sample - Parameter and statistic, sampling distributions and standard error, student's 't' 

Chi-square and F statistic - distributions and their applications. 

 

- Estimation - Point estimation - properties of estimates Neyman - Fisher Factorization theorem(without 

proof) Cramer - Rao inequality, Rao - Blackwell theorem - MLE and method of Moments estimation - 

Interval estimation - for population mean and variance based on small and large samples. 

 

 - Tests of Hypothesis - Null and Alternative - Types of errors _ Power of test, Neyman - Pearson lemma, 

UMP and Likelihood ratio tests, Test procedures for large and small samples - Independence of attributes, 

Chi-square test - Goodness of fit. 

Section-B 
 - Simple random sample - stratified,  systematic, Cluster (Single stage) Estimation of mean and variance in 

SKS - Sample Survey - Organisation - CSO and NSSO - Sampling and Non-Sampling errors. 

 

 - Analysis of Variance - Principles of design CRD, Rbd and LSD - Factorial experiments 22, 23 and 32 

(Without confounding) Missing plot techniques. 

 

 - Concept of SQC - Control Charts - X,R, p and C-Charts Acceptance sampling plan - single and double - 

oc curves Attributes and Variables plan, Reliability. 

 

- Time series - Different Components - Trend and Seasonal Variations - Determination and elimination. 

 

 - Index Numbers - Construction and uses - Different kinds of simple and weighted index numbers - 

Reversal tests - construction and use of cost of living index numbers. 

 

- OR Models - Linear Programming problems - Simples method Dual - Primal, Assignment problems, Net 

work - CPM and PERT. 
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- Basic programming - variables, constants and strings, flow charts - Basic expression and control 

statements, standard Library functions, subscripted variables DIM and DATA statements simple 

programming problems. Birth and death rates - Crude and standard death rates, Fertility rates - Life table 

construction and uses. 

13.    VETERINARY  SCIENCE 

SECTION – A 

Animal Nutrition 
1. Energy nutrition – Energy sources, energy metabolism. Requirements of energy for 

maintenance and production of milk, meat, eggs and pork, energy evaluation of foods.  

2. Protein nutritions – Sources of protein, digestion and metabolism of protein, Protein 

evaluation. Requirement of protein for maintenance and production, Energy, protein ratio 

in a ration.  

3. Mineral nutrition – Sources, function, deficiency symptoms, requirements for animals and 

their relationship with vitamins. 

 4. Vitamins, Hormones and Feed additives – Sources, function, deficiency symptoms, 

requirements and interrelationship with minerals.  

5. Applied nutrition – Evaluation of feeding experiments, digestibility and balance studies, 

Feeding standards and measures of feed energy, Nutrient requirement for growth, 

maintenance and production. Balanced ration.  

6. Ruminant nutrition – Nutrient and their metamolism with reference to milk production and 

its composition. Nutrient requirements and feed formulation for calves, heifers dry and 

milking cows and buffaloes.  

7. Non-ruminants nutrition – Nutrient and their metabolism and special reference to meat and 

egg production. Nutrient requirements and feed formulation for layer, broiler and pig. 

Animal Physiology 
 1. Growth and animal production – Parental and Post natal growth, maturation, growth 

curves, measures of growth, factors affecting growth, body composition and meat quality. 

 2. Milk production – Hormonal control of mammary development. Milk secretion amd milk 

ejection, composition of milk of cows and buffaloes.  

3. Animal Reproduction – Male and female reproductive organs, their components and 

functions.  

4. Digestive physiology – Organs of digestion and their functions. Digestion of carbohydrates, 

protein and fat in ruminants and non-ruminants.  

5. Environment Physiology – Physiology relations and their regulation mechanism of 

adaptation, environmental factors and regulatory mechanism involved in animal 

behaviour. Method of controlling climatic stress.  

6. Semen quality, preservation and artificial inseminations – Components of semen, 

composition of spermatozoa, physical and chemical properties of ejaculated semen, 

semen preservation, composition of diluents, sperm concentration, transport of diluted 

semen, deep freezing techniques. 

Livestock Production and Management 
 1. Commercial dairy farming – Comparison of dairy farming in India with advanced 

countries. Dairying under mixed farming and as specialized farming, economic dairy 

farming, starting of dairy farm, capital and land requirement, organisation of dairy farms, 

procurement of goods, opportunities in dairy farming, factors determining the efficiency 

of dairy animals, herd recording, budgeting, cost of milk production, pricing policy, 

personnel management. 

 2. General Management – Management of livestock (pregnant, and milking cows, newly born 

calves), livestock records, principles of clean milk production, economics of livestock 

farming. Housing for livestock and poultry, General problems of sheep, goat, pigs and 

poultry management.  
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3. Feeding management – Developing practical and economic ration for dairy cattle, supply of 

green fodder throughout the year, Land and fodder requirement of dairy farms, Feeding 

regimes for dry, young stock, bulls, heifers and breeding animals.  

4. Management of animals under drought condition – Feeding and management of animals 

under drought, flood and other natural climatics.  

5.Milk and milk products technology  

. Milk Technology – Organization of rural milk procurement, collection and transport of 

raw milk. Quality, testing and grading of raw milk, Quality storage grade of whole milk, 

skimmed milk and cream. Processing, packing, storing, distributing, marketing defects 

and their control and nutritive properties of the following milks: Pasteurized, 

standardized, Toned, double toned, sterilized, homogenized, reconstituted, recombined 

and flavoured milk. Culture and their management, Yoghurt, Dahi, Lassi, Srikhand, legal 

standards, sanitation, Requirement for clean and safe milk and for the milk plant 

equipments.  

  Milk product technology. 

SECTION B 

Genetics and Animal Breeding 
1. Animal Genetics – Mitosis and meiosis, Mendelian inheritance, deviations to Mendalian 

genetics, Expression of genes, Linkage and crossing over, sex determination, sex 

influenced and sex limited characters, Blood groups and polymorphism, chromosomal 

aberrations, Gene and its structure DNA as a genetic material, genetic code and protein 

synthesis, Recombinant DNA technology, Mutations, types of mutations, methods for 

detecting mutations and mutation role.  

2. Population Genetics applied to animal breeding – Quantitative Vs Qualitative traits, Hardy 

Weinbery law, Population Vs Individual, Gene and genotype frequency, Forces changing 

gene frequency, Random drift and small populations, Inbreeding, methods of estimating 

inbreeding co-efficient, system of inbreeding. Effective population size, Breeding value, 

estimation of breeding value, dominance and epistatic deviation, partitioning of variation 

genotype environment correlation and genotype environment interaction.  

3. Breeding system - Heritability, repeatability and genetic and phenotypic correlations, their 

methods of estimation and precision of estimates, Aids to selection and their relative 

merits, individual pedigree, family within family selection, progeny testing, methods of 

selection, basis of selection. Response to selection and its measure, selection differential, 

siroindex, selection index, recurrent and reciprocal recurrent selection, establishment of 

new breed, inbreeding, out breeding, upgrading, hybridization, crossbreeding, out 

crossing. 

Health and Hygiene 
1. Anatomy of ox and fowl.Histological techniques, freezing paraffin embedding etc. 

preparation and staining of blood film.  

2. Common histological stain and embryology of cow.  

3. Physiology of blood and its circulation, digestion, respiration, excretion, endocrine gland in 

health and diseases.  

4. General knowledge of pharmacology and therapetics of drugs.  

5. Veterinary-hygeine with respect of water, air and habitation. 6. Milk hygiene. 

Animal diseases  
1. Immunity and Vaccination – Principles and methods of immunization of animals against 

specific diseases, herd immunity, disease free zones, zero disease concept, 

chemoprohylaxis.  

2. Diseases of cattle, buffalo, sheep and goats – Etiology symptoms, diagonosis, prevention 

and control and treatment of the following diseases : Anthrax, haemorrhagic septicaemia, 

Black quarter, mastitis, tuberculosis, johns disease, Foot and mouth disease, Rinder pest 

rabies, Piroplosmosis, Trypnasomiasis Faciolisis, Milk fever and Tympanitis.  
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3. Disease of poultry – Etiology, symptoms, diagonosis, prevention, control and treatments of 

Ranikeht disease, Fowl pox, Avian leucosis complex Marek’s disease and gumboro 

disease.  

4. Disease of Swine – Swine fever, hogcholera.  

5. Disease of Dog – Canine distemper, Parvo disease, Rabies in pets in relation to human health. 

Veterinary Public health 
1. Zoonoses – Classification, definition, role of animals and birds in prevalence and 

transmission of Zoonotic disease.  

2. Veterinary Jurisprudence – Rules and regulations for improvement of animals’ quality and 

prevention of animal diseases. Materials and methods for collection of samples for 

veterolegal investigations.  

3. Duties and role of veterinian in slaughter house to provide meat that is produced under ideal 

hygienic conditions.  

4. By-products from slaughter houses and their economic utilization.  

5. Method of collection, preservation and processing of hormonal glands for medicinal use. 

Extension 
 Basic philosophy, objectives, concept and principles of extension, different methods 

adopted to educate farmers under rural conditions. Generation of technology, its transfer 

and feed back. Problems and constraints in transfer of technology, Animal husbandry 

programmes for rural development. 

14. ZOOLOGY 

SECTION – A 

Non-Chordata and Chordata 
1. General survey, Classification and Interrelationship of various Phyla. 2. Protozoa – 

Locomotion, Nutrition, Reproduction and Human Parasite. 3. Porifera – Canal system : 

Skeleton and Reproduction. 4. Cnidaria – Polymorphism : Coral reefs; Metagenesis. 5. 

Helminthes – Parasitic adaptations and host-parasite relationships. 6. Annelida – Adaptive 

radiation in Polychaeta. 7. Arthropoda – Larval forms and parasitism in crustacean; 

Appendages of prawn; Vision and respiration in Arthropoda; Social life and metamorphosis in 

insects. 8. Mollusca – Respiration ; Pearl formation. 9. Echinodermata – General organisation, 

larval forma and affinities. 10. Chordata – Origin; Lung fishes; Origin of tetrapods. 11. 

Amphibia – Neoteny and parental care. 12. Reptilia – Skull types (Anapsid; Diapsid; Prapsid 

and Synapsid); Dinosaurs. 13. Aves – Origin, aerial adaptations and migration; Flightless birds. 

14. Mammalia – Prototheria and Metatheria; Skin derivatives of Eutheria. 

Ecology – Abiotic and biotic factors; Inter and intraspecific relations, ecological succession; 

Different types of biomes; Biogeochemical cycles; Food web; Ozone layer and Biosphere; 

Pollution of air, water and land. 2. Ethology – Types of animal behaviour; Role of hormones 

and pheromones in behaviour; Methods of studying animal behaviour; Biological rhythms. 3. 

Biostatistics – Sampling methods, frequency distribution and measures of central tendency, 

standard deviation, standard error, correlation and regression, Chi-square and t-test. 4. 

Economic Zoology – Insect pests of crops (Paddy, Gram and Sugarcane) and stored grains; 

Apiculture, Sericulture, Lac culture, Pisciculture and Oyster culture. 

 

SECTION -B 
Cell Biology, genetics and evolution and systematics – Cell membrane, Active transport and 

Sodium-potassium ATPase Pump; Mitochondria, Golgibodies; endoplasmic reticulum; 

ribosomes and lysosomes; cell division; mitotic spinal and chromosome movements and 

meiosis; Chromosome mapping Gene concept and function – Watson-Crick model of DNA, 

Genetic code, Protein synthesis, Sex chromosomes and sex determination. 2. Genetics – 

Mendelian laws of inheritance; recombination linkage and linkage maps, multiple alleles, 

mutation (natural and induced), mutation and evolution, chromosome number and form, 

structural rearrangements, polyploidy; regulation of gene expression in prokaryotes and 

eukaryotes; Human chromosomal abnormalities, gene and diseases; Eugenics; Genetic 
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engineering; recombinant DNA technology and gene cloning. 3. Evolution and Systematics – 

Theories of evolution; sources and nature of organic variation; natural selection; Hardy-

Weinberg law; cryptic and sematic colouration; mimicry; isolating mechanisms and their role; 

insular fauna; concept of species and sub-species; principles of taxonomy; Zoological 

nomenclature and International code; Fossils; Geological eras; Phylogeny of horse and elephant; 

origin and evolution of man; principles and theories of continental distribution of animals; 

Zoogeographical realms of the world. 

Biochemistry – Structure of carbohydrates, lipids (including saturated and unsaturated fatty 

acids), amino acids, proteins and nucleic acids; Glocolysis, Kreb’s cycle, Oxidation and 

reduction, oxidative phosphory-lation, Energy conservation and release, ATP, C-AMP, Types of 

enzymes, mechanism of enzymes action; Immunoglobulins and immunity; vitamins. 2. 

Physiology (with special reference to mammals) – Composition of blood, blood groups in 

man, agglutination; oxygen and carbon dioxide transport, haemoglobin, breathing and its 

regulation; Thermo-regulation in Man; Nerve impulse conduction and transmission across 

synapse, neurotransmitters; Vision, hearing and olfaction; Types of muscles; Digestion and 

absorption of protein, carbohydrate, fat and nucleic acid, control of secretion of digestive juices; 

Balanced diet of man. Steroid, protein, peptide and amino-acid derived hormones, role of 

hypothalamus, pituitary, thyroid, parathyroid, pancreas, adrenal, gonads and pineal organ and 

their relationships; Physiology of human reproduction, hormonal control of development in 

man; Pheromopnes in mammals. 3. Developmental Biology – Gametogenesis, fertilisation, 

types of eggs, cleavage and gastrulation in Branchiostoma, frog and chick; Fate maps of frog 

and chick; metamorphosis in frog; formation and fate of extra embryonic membrane in chick; 

Formation of amnion, allantois and types of placenta in mammals, organiser phenomenon, 

regeneration, genetic control of development, organogenesis of brain, eye and heart, Aging. 

Harmonic control of metamorphosis .  

 

 
 
 
 


