IR

HEI® a9 OEd URAIG W &7 Iedha

TR GIoTT
H0H0 v IrferHan P g Iafey
AT eI Ud AT g
1 e (TS TR 150 02 TS
TERd 99 WRed IS & forv /g (feiRad) wien &1 ursassH
TR GIoTT
00 o FfHaH P IHY Irafey
Yy IRy JeHu
1 Ry 100 03 TS
2 ot 100 03 gue
3 A AT 100 03 g
AT S
4 g debfouds fawg 200 03 TS
5 fgda dofeus fawg 200 03 HUe
6 TTeTTh R 75
Cagikca 775

Are— a B yeeuE # A 35 URIRIG ofd Ut ST At g1 |

E:\GOPAN 03\SYLLABUS\UKPSC\APPROVED SYLLABUS\ACF 775 approved syllabus 15 feb 2016\final ACF syIIa bus 02 dec 2015.doc1




APPENDIX

Assistants Conservator of Forest Preliminary Examination Syllabus
Exam Plans

SIL. No. Subject Maximum Marks Time duration

General Studies and General
1 150 02 H
Apptitude Test (Objective Type) ours

Assistants Conservator of Forest Main (Written) Examination Syllabus
Exam Plans

SI. No. Subject Maximum Marks Time duration
1 First Compulsohry ?aper General 100 03 Hours
Hindi
n mpul Paper
2 Seco gei;’ralp‘El;;Zh be 100 03 Hours
3 Third Compulsory Paper General 100 03 Hours
Knowledge

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 a minimum of 35% marks in Hindi Language paper.

E:\GOPAN 03\SYLLABUS\UKPSC\APPROVED SYLLABUS\ACF 775 approved syllabus 15 feb 2016\final ACF syIIa bus 02 dec 2015.doc2



HED I HReTh UE
TRIT Aol TG TG I GH
URS IRIE (@S ThR)
R AT U4 A A e
THAE @ 02 TUS Hd YT DI AT : 150 AP 3P : 150
AT — 1
AT e
UeAl ® 6T 100 3 : 100
LR U4 RIS Hed &l qH—A™ & geH
Yoldhg Td HARGIHA
ARA BT I8N, ARARI TS a3l el Ud qHdTeld IRAg sfas™
YRd UG faeq &1
T FaEH, FRIe, sefedwen ud o, daq gd gaael e
YTepfcieh JMURTY UG JATIST Faer]
YRA ¥ A G [A@ Fadbie Ud AHid [ gaais
YR Gfaer, STl JoTell, T Ud YRTaH
LI RCEIR]
faara vd gaieRvr Heeh \eERaTy
. STa—UTEIfra vd w@ey |edl 4ea
fasm & urEiiffre), e, S9R, sidRe URiifie), Hexr s
.ol Ud STl HTE
. SRETE TR Feedl A FH—AMRI e, Sider, E%pid Ud STRIETS Y
T Sieler goarte, Urhide Td e HHTEM, RIoTlfde g YT gaver, et
Td HEpfd, FHST GER 3fiared, e e, AR Td IR—ARGR] HedvdbR Td
[®HMARS 1SN, Ae@yUl MRS e, Td 6 T ARG |
RT—2 = AFeie e
Tel & A& : 50 3% : 50
SNfeqd, 3remfead Ud faveiyoncne Ued s Agwl, e da, Fararel qen
3R, AfTHAM b, IU1 UG ehd, WD Hul, AR FAMM, favetyor, iy
S, ¥ WA, favg, faclie, Hde /aerRon, fIRae, fHedg— Helddls, Bk
qd, TMfcad Td REAmcAd aifiarvl, il &1 UKD Ud fI9eior ud Sfariori
T AR o & wwfud e |fferd BT | R oWl @l W AR, deF
3R 3fdl, Aadl AR ITH Fae, BT Ud AEATHS 0T AT 3 [qgeiyoneay,
R Ud gRATOT® SR 6 Hetd Iradr & WEol 7 U9 9 g ST |

© ©® N o g~ wDdh-=

-
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Assistant Conservator of Forests 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- |
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- I

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
WER—d q9 WRETD & IRIeT qIadshd
Yo AR W9 (A =)

FHIER — 03 €UC JAfeHaH 3fbh— 100
g qRIel
1— sufsa e ([R=) — 09 3ih (2+3+4)
(i) 2o
(i) wramret
(iii) x@ifea ofen o aman
2— B UA & UTRY - — 16 3fd (08+08)
YNGR UF, JGAEHI U, MG, RIS, SIS, BRI A, FTHRSD, A=
3— fewur / yreyer / Heqor — 10 i@ (2+3+5)
4— ITSTATYT URFIATERT (S uRe) — 05 3®
5— =<l 99T BT HFYSAPRYT Yo HAEH, SIEMfAfe, oo, seIe — 05 3P
6— IE <o — 10 3P

(i) STTl vd g

(i) <f&r vd w9
(iii) === g fefr
(iv) ema=fotes difcar — s, |dam, fovar, faevor, fhar—faemor e (aRymeT ga 4g)
(V) arad uRed= (ejared / HHared / Aradred)

7— VRAdD — 10 3@ (8+2)
(i) sreve — . T, dqHd, e, faeel, dax

9. e AMD 3R ANTHS
T— ugiard], qamERil, [adm, sdRil, aqgard), uey fobw] =i,
TR, Weag™™, aTad AT ARl & ol Udh vTeq, HIETIER

(i) = gfg

8— dIR XTAT — 05 3P

(i) <= & JMER R gy aRady (FRd, 51 vd agad)
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(i) =R & MR W qre URadd (Fedarad, [afea s, THRHS, THRIHD)
(iii) formAfEA

(iv) Trragfs

(V) TN oied

9— WTYT HT HATDHIBRT — 05 3dh
(i) ac=r &1 AR
(i) STHROT BT HAFTDHIBROT
(iiii) forfr @1 AFTDIBROT
(i

A" )\‘ST»T»INUI BT ATDHIDHR]

— DI Td HoTaR — 10 3i®

11 — e~ o= —15 3P

ey I IfeaRad fAwal § | &A1 v Ay &1 =999 &= g =T 9197 3§ ST 600 (8
) wreat # apefirer gRT fae forar SR |

1. WMESTS G, S8, G¥ahfd, dell Td e |

amfefe wd Arifore uRgw vd waferor |

UTepfcieh SMUCRI— Y, YA, q16, YA AT |

AiEAT FAHRIDHRYT : FAIfTAT Ud FHEaAT] |
mﬁq@aﬁaﬁMWﬁ@aﬂmﬁﬂmﬁWEﬁmmﬁﬁwmﬁmél

Alc— R 9 & YUz § Y 35 GRS 3 T BT SAferard g |

Note : It is essential to obtain a minimum of 35% marks in Hindi Language paper.

A~ w o N
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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 —

A)
B)
C)
)
)
)

~ o~~~ o~

D
E
(F

(15 Marks)
Science, Technology and Environment

Literature and Culture

Economic Development and Planning
Social and Political Spheres of Uttarakhand
National and International Issues

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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HEIS a9 AEd & URET USdshH

T A Je-a
Gl ESIE))
FqAATER — 03 T quiih — 100

fewofi— 9 u%9 o= # 10 WA BN | YD U H < Wus (31) dAT (@) BN | UAB
g9 10 (05+05) 3iH HI BRI | THI UL A+ B |
1. T Ud RIS Hgd & FA—AMI® geAR, AR Ud Tddha 3N« |
2. ARA &1 S8, HRAIT T Wd=adl 3Malad Ug qHdTeE YROd e |
3. YRd U4 fdeq &1 e |
4. Ifcrep fdpTd, UIehfce ATUSR Ud JATYST Jde el |
5. MRAII RIS Ud SME — YL, MR Aiae™, IST-idd JoTTell, emidl I,
JArp I, Al BT T SfEBRI | Heed g Q|
AEISTS &8 B Ugd SN |
7. Mg fage - Qe Slew § g @ Suaiffan fasme wd gl 9
Hrenfiel o1 fadr, ¥ared Wl o4 Ud WRed yded, Soif &F B e
JMIIIHATT T FHTGAY, STl FAEF— SUTEdT g S, 9 &3 &I UdeH,
iRt TIRReIfa! & A= gg<, g fafderdr, Stearg aRkads gt |
8. ITRIGUS [T B 2167, AR, Weldha, ARG Ud e —de, AMISh YAl &
Hag H AR TGN, FHST R A&led, ISHidd JoH Ud Uemald Sase,
AN TG IR—FRGR] HeAUIGRI Td [JHaRE AR, T, #ed, Mg ud
HABICA STETd, STRRITS ST 3fQIed qi Agayul FHAMId ger |
9. ITRIITS X H HMY, ITN, AR, AMAd T Urpidd FAEH, TAERY, TN &
UG FHAMES AR & T 1 falkne e |
10. TG AR — aRdfde FAT, IbT B g FHARG 01, T3 & Agdd
FHTaR (LeM) 9 HEad \HYaqd (HCF) T SR Heel; & A7 &1 9 1f0d aemefl
& foIy orgurd 9 FATUIG; fhdl |&Ar &1 el &) ufderd | 91 &6l &) i
P G W geedl, Ufawd Pl TIAEAT H AT S¥Hed I ufaed H gger;
AT /BT Tfcrerd, aTd Jed 9 s Jed H Hey, Joed (P), & &) (R) 9 §Fd
(T) ¥ HalOd ARl 1S, Ahglg QTS Sdidh Tl bl dlfbd, Aadlid, AARID
w9 H SISl SAl &; & 9 99T TAT e isdl Ud AlBRi &1 SMaNTA|; -
NE YU GHIAR; S Ragid; S, omud, 9, SHHR agySl, 9H
IS, A AQHST 9 g9 b UT; el dd, Wh 9 °9 D AFAT 9 T
gD, URPIS BT Tgid |
gHH T Hvfl; ofimel @ ARiGAl, TAdr, WUs, dHiexe, RuT ud
fqererr; |1 Ared, AIRdI, 9gcid; Uil UR ARel U9 |
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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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dnfeus faoa

4. fr=fafEa 9 9 +13 2 (]7) fawy 999 gdF f[qua @ 200 3@ B

1. By

2. gawfa fagms

3.  ATIH T

4.  PHFYCTN TAIDH I/ HFYeR fqer

5. geonfraRs (@frarfya) — oY/ <« / fafea / svgex /
safdcdd /saiac e / Anhd

6. ggtaxofia fagma

7. 4Tl

8.  v—fa=m=

9. g fagme

10.  ford

11.  «ifae!

12. AR ®T

13. Uyl fafecar fagm

14.  grofl fagm=a

gdd dbhfedd fawg I 200 3f® &T &, BT Udh Y9 9 BIT IAST Srafer
3.00 T I | &P 93 Ud H I 9T 19 99 g@d 9T § IR 9eq g8 |
Fwyeff &I wd Ul YedAl & IR a° BN | YA U & Y—™SP AN | JAdH &
el &1 Icx AT AfFard 7| Yl faug &1 W) Ud YT ded  ATHTId:
faeafaemaa @1 S gem & 999 81| ngeff &1 SuRigd defeus fawal #
A =81 T &1 I BT € =g feafafea fqual @ us arer =39 &1 J3afd
8T BII—

(@) @iy, i sferarer gy fafecar fasm=

(@) zarg4 fagr= g 9rg4 AfHIria)

(1) HFYER AU, HFYeR I Td Hrgex AATiHD!
(=n) fagga sif¥aif®l v sdagtia if¥arie!

() wivra ug |rfegsd!

(d10) HIETHR — 75 P
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1. BN

—c—

Yls — 3

aRReIfa) faeme iR #Ma & oy S| U, Urhfie S SHET Yagd qoT H-eqvT | Had
% Jared dol faaRer H qieRvii GRS | BAA! B ghg IR STdy el DT YA AT TRIHH W
gEed IIATERvl B G9Td | JATARUIT UGNl TT SAY Hafd #1a, U] ae Bdd $I & |

g9 & A= Y STerarg el § TRISH YoTell Al SUST TAT AUBTA [heAl BT IRIBH YoTTel!
TR YT | IEIRIA, IgHioTel Rel TAT SRR & AR Ud fChIe, Wrel Sed & e H Sl
HEd | Uo¥ @ faff= el # wdiw qer <&l AAl § Scfed 4 oI, qoted, fidted, Xem, st
AT TET HHAT DI Iedra ARt &1 G |

AMINSTE ATl T Y gl & Fev d = geR & arf-al diebl o ugE Oy, IR der
JAR | SRUGAR, I9a! e JaR a1 A= wadl & A 999, U4 dfg; WRUdaR &1 Gaes
Heaell Sifde e e T | gaT FEier o AT gon SR, e dheddrel dfed Wk
1A BT TAPROT | R & @IS U TAT P geh qAT JaT IAGHdT I91Y I H ID]
DT | FHRIHS HaIU, IR H ST IR Td GurR | Ja1 dorr diell d 3aede ey dei 9 3
AMHR dcdl B g8Tell dAT S AR USRI Yd JaTashol bl GHIAd BT dlel bR | Fgoidl gd IR
FEGdl Ao haie | Ja1 Iardl & g dr SfId SaRe YAN 8 ISP JAId | o
T & MR WR FaT HReroT e, usrel, FMerell ugrel dor ufedl # ofuRes 9 JUare &1 Uaw;
ITHT YATAT PR dTell fhaTg T R | ARG BV T SHA A AHWG | a9l WR AR
HY e H ReRAT & B bl |

B SWUET ® HaY H Sl SUANT FHEedl, RiAs HH & AFcs RS Sid &1 3udis &fd &l &4
A B AT | ST 1 A S Mo | ofY ey geeee, R qec 9 faRvdg qen iy
oM IR aoie 99T | fAIf= JeR &1 S ool &1 snfdfel | §Y SHd vd Idres &l oo
qAT oI EiRor, HHAN § IAR FGd TAT AN, ASBIRAT DT BN 3fefeuqeen H Hed | A= gdR
@I B gonferal qem 9@ fHE g S0 y9Ifdd & a1l SRS | BN IR Aga qm fier,
B IR Al &1 JidH, IR0, AR T g TdbAIdl BT IRV AN B ARNERI Td I
IR | FHIY JAHIOT FAT BV IATEA g IO ISR H D] ABT | THR BRIGARI 9 fHami &
oy ufRieror BrRieH | yaR AT dem SrisH gfRieror vd ¥Hor, TA.u.dldl g 3. diuadl. |

Yus — d

MARIar iR fafi=ar, #ed &1 gaifiear M, ®AaM mgdifiear g, ®Ifkimae
eI | oI ger, foi warfaa dem fofr A o) ad: el 8k URT SeaRad | IaRadd
RETIAl BT HE | BEel Bl Il TAT el | Wl H ITg S dlell W& UIed Sl & Haferd
SITRIT BT 3BTRS TAT AT & WHT | AT GIR & PRSP AR S99 =1 BT ISTANT | TS
Bl B GUR H URU-YoiE RIgTl BT SUINT | WORNTY 3R RN el BEell bl goi=i
fAferT | gBaMd, == qAT FHDBRUN / YSTH SeRal AT W— G, Y WUTaa TT HhR 3Tl
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AT W S AISThd] 999 H SR qAT IgOrIdT &I IANT | diof YRRl dr SHeI Agd,
ISl BT IUTe, HAEA TAT W0 I g 9T Bl dial Rl B Al Idre J et | S
Al & dIoi &1 AqrEE g fauor | IRR fHar e &1 g fae d He<a | dieield & Irife
TS g HIfdd IORH, YTaRY, JSaArd, faER0 g IRRIR0T, STof Bl ARyl ol RATATRY], darsdicdsi
IR ST @1 FaeRar § 78 |

gfdhug (S=TgH) 3R UTeY ISl | UHRI—HTINUT &I A Fhed-1g il 3 fHI1el &I yATad &
qrel BRE, AT T JARERI 399 | g T b, TbTRr rafiar d FdihRol | Uey i FRamd! o1
PRI o Y Iured H 7@ | U Bl 9 Aol & ol uferd STefdry dem 9! $fY 2q
faferRl vd I SR @1 Yol | Bl 9 ool & Al @ Usel @ 918 B WM | Aol d Bl &
URRETTT B A AT | UHAWPROT Tabeild qAT IUBRYT | Aoac! Ul B T Afed 45 Ud
quUEY | [ Td Sl @ SogT gd AfMfa=Ie e & Well, dleordi g Ul @l SRt 8k die,
ReAT & T qAT D! TG |

3N 3R Tofgd @ WeR H o9 dldl dic, YeR el & Weodl ol SHd deg § graumr iR
STIRET |

2 geufa fagm
g — I
Feq Sfta fasi, arey I fas gy fafderdr qen srefa S

1.ge7oi fIs : gewona fafduan, 9y STl deon 9e1 & gesoia I &1 uRfe &M, gedond
HGHU qAT UCRIY AT ST A fdaror, Y ST ANl Jor wafarer & IRy e # gedoia
fa=iT= &1 SIFUAT |

2 9159 I fag: BRI & we, ule [ q9E & Ao, TUd @ gfcaddl & dod, Rigd da) OF @
qul HRI, I8 & dIc, Sil & HUS, Al I U IFHAN], T & ol [T, 3RER & R D
faery we # faurupst, SHarosll, wad o MM §RT IO~ Y4 U1&yd I |

3 Uiy fafdedr : Sitared |fgd fawy, Siare], dard, dad, SRbrgel SRSIBIES] Tl ATgadisl bl
ATHROT GRE], USIA,  Sildd g, qAT IMMYd Hew, e a9 Thel aAl uwdl, 46 &I SMHIRG,
fgdae  ofg; spfasm ogdempr,  dgdee,  wRgEefeiE,  Tedemg S der
AGTGTHBIG S, ﬁﬁaﬁﬁwawmﬂa%ﬁwmzﬁmﬁwwzﬁﬁlm a@ﬁéﬁﬁ‘ﬁaﬁwﬁwwaﬁ
AYFE U, aEEfde  AHEROT & FIH, Sid,  qEiexer faemE,  NAddqgerdl,  HUIoRI,
SRl ATera=dl,  ®awl, o, Qﬁﬁﬁwﬁéﬁ@aﬁﬁwﬁﬁﬁéﬁaﬁﬁw T,

of&T0T |
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4 AGM S FewE gfadn, gamia qoieaadt, Sael uad, Sl &1 fawes dem geeodre,
pIASTTD DR, BTG, Heid, M TAT Sdeddd Fag- ol AT AR JUATT | AHEEATA
fAfd~TdT, BTiIh Fehx Tl DIRMDT T HhX |

yus — d

1 DIGT Sia A5 IR g B AREAT (a9 1 & Shls & ©U H; 3R dEepla aal I
DadbId BIRNBRIT BT fTged HRDT, IToHT f3reell Yueleliod® feqherd, B8R odd, ATSCIDIvgl
ISANMH, Teolldb TAT drad $HI AGAT Ud BRI, PIRTGT a6 &I fawgd sfegae, AT Taq A
TSI, OREET H SIS QaH IAATHS YR TT S99d BIRIDT I+ i Aaifkie gqE |

2 JAERD : Hoed & R & FFH, SHN @ R AT, FEeran ar i fafe, dae,
STl 3R fawmopsti # Sfgdfie gadie, SiF ufdfemor, fofiT |gedar fofir FMaRo wilRest &
EINCINCC RIS CINCAP W@ﬁrameﬁ?aﬁwmﬁwmaﬂamaﬂ@ SINIEED
AP —SITAY AFARIE TRl & U H, SITAY B WRAFT TAT Yfadhia, U Ty 4 el
Il B AP (SFAMGRE T SFFeleM) IR S ifWafdd &1 e, SaRads iR faem, <.
TN fIed gaq guR SiF Uaed, M gAdaE ek Sifhiole | Sfgaftie siwr=a IRgaRM
UITgH, Tl SiF a8 (PBR. 322, PTI FFISI—WhTSl), YNNG SLUA.Y. SiIF RIFROT SiHIHd
TSR, ARG IWAIHDB! BT AT HedToT H WA |

3 PP R AT AT ISl BT O Hae— JGNTTSTA Fagd R arwlegoi{, &=l a9or 3R
MU JIATHA, IR AT Ueril &7 AR, 3Maead AgHT 9 Heb! dd IR SHd B |
PEEISsed & ARG 3R Gfiexor udmrer deemvr f&ar fafy gaq Ag@, UaTer Heer o & ywrfad
PR dTel BRE A3 qAT 14 e haie™ g, YHreT 3999, Yfhbog qom \aeufhbog ufdbvg o fafe,
e SuTdl (Tehaigs, SRS, U9, fafie) ueu vava qen fdvas, -ggro diffrataxor qor
AGEIG SUYE; WIS @ WREET SR WAV, Uled gig—iaai dem Siividn, g ERAF, gig
HIRADT, AT fT=adr 151 BT AFHROT 3R TG |

4 aRReIfdeT : RReIfde! &1 fawr, TRRefd@! HRe, ureu F9&r R UIey JAJEHT | SHaHvsd
P FheudT; Aoifdd AR Afdd ged, TRRAfdH! 72 dxeqr R arf [ RRafdds § Sl & Jarg |
uRRfIS & UYad U Whldd FUST AR IHBT WAV Hhel U AR Ry &=y
TAHITIT—UEUT 3R IHHT FFF0 |

5 o gl fa=s - @Y uedl &1 SgwaauRul &1 Ao d SRR, vy, &R, U UgH,
USSR & AId & WU H 3T+ |
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3 XHIIAT RMHA

Yus— I

YRATY] EREEE R BT Ufaey d1 IAG! AR, T—drell FHIBROT, BIgoad & Afeedl & g,
FITOCH FifFbI JATIRER TAT VPIGIR TR FHHR[, TR Bl Dl HIfdd Heed dAT 3HD! [RYAR
(AR diffad) SR faavor qer's, p, d vd f w&i @ sngfad va g 9 3 &1, gelagi-id
Sollell BT FATICIHRYT ( B SIo URATY] BT IOMcHS IUAR UISell Bl fuasid RAgid, Sifermad aaor
HI IBAT BT g8 Bl UH MBS RAgid | AR BT goldel=e fa=a, WRIARRRE @i @l
AT BRd §U JATad dlferdl BT < YoTell | dcdl & oIl # 3ffaddl del WRA%e Ud Arfe
B, S fawd, Sefgg= dear d Sadre Sl |

TP Td AR N R T1fte @ SRaEr (@ \ied), e 9d, Aifier e n/p
U, TS d89 Holl | ASA™BIar &1 9 Idd), SHH! Yga ddl A9 dadl Bl Bi|
TR AT G IfAfear, e fagves den wied, fSui tfdecg wwRenfae dem 9@
SYAIATAT, At Bred B iR, AfeRor RE @ URME TFSR, ST 9l STeld faera=i &1
fSAT yEreH, fafexer IS SAe B sE1g (S-M) e Jrfaf |

RS IMEYH: FAoihdT ey Gd (B8ceRk oied dl usfelii—wiex & IgId ), ddvor 40
TH0 50 Ui R0 RAgid TNl HIERU IfbIai~h AU Bl IdMplcdl | 3MVgh hethd Rigid, ATGe,
AT oA UfIaTEe 1f0aeh detdh, FHNT dAT [AvART fGuRHATTs Uil &1 A1ftad heth Holl wR
IR, MY HH, MMEY <&, UF 3reer ArHed, RyvAr qor uTs ee], giSsIord 6 Tgadroll eeT B
faRIYATY | S T P WUS & Tl BT RA¥A f[A=M: S T p @US & dcdl Bl ARG O dcdl Bl
XA AfAfBaT dem Fqg Ugfcdi, Sd i, eolgs! qAT TS| Bl IA™Hh FdBK |

AT TAT B Td IARDR IORRT | A BT, ATRIDROT Saeensii qoI Fra i ol HI gite
A 4d 3R 5d FFHHer Tl Ud 9 31wy 3d Il BT JAeId AT |

cigATgel qem Ufdedigst & WM A9 d9FIse, AqgEe, SNaIeRY JfaRIR, dUAIsel aur
UfdCATSS] & JAFDRYT BT [AGId, IAd BT BT FrIord qAqT WaeH! o |

I HewdIod YERF A9 U Heware Aife &1 o RAgid, TEugfd @1 emg Jo o Yo o
(IUPAC) Yurrell, 99Tdl WRATY] HHid, ISuHeadic AIRdl § FHagadt / Saoidal §e fRagia den
I AR, [ &3 Rigid AChadd, aguhadid qT ¥ deiid ARl § d werdl &1 fhwed
&= fqures | dq 91 s9% A1 B ydIfdd &R dTdl dRe d' F d° dF > o faved eF wnfi@
STl B TUET, IS TAT U &F B JICHADII AR, Wag! IS s[@ar | 3d AT o1
IRITE & goiaelfd WaeH, sadel~d GHar & JoR, d' I d° Feri & o WaeaIfUe o
AT | O (BT D AT Sifdd YHHl H SR qU1 Gen A6 dd ARl qor Arrarad
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& ooy ddw 7 aiftgs o) ca?t & 9w ded o gy dor gereni o1g smaHl @ Sifdd
78 |

RS, THHE, IR SReHe, elRiaM WATe, Ce (IV) Iebe a2 feef s (11l) debe |

gD : G ARG qAT IR UMK | JqATGH, Jb1el Ao, eg=ar den Rl <6, A agere!
D AUMR DI FA PRI |

yus — d

AR BIES RE A9 ;. selagie IR —IRMOG SoldgM™l aar HM™) uaE | §g7A- gd
AT T TG qAT B ARDBT & ford SHHT JATUANT, Selag™ Fal, G F1El, Hraiberad
T BRI Jad HeId | Bl 3l TAT &R | Blai-id Al AT &Rl B Afdd W A=A DI
UHIT | BISSIOT o8 T Bl MG B O TR 3BT T |

Prafe ffeaet @ fEafdf @ sayrRen : arTee uftRenmus, faarq, sifafeanstt qen emorfas
g @ fear fafdy | Selgg@ w18 dan Aife ¥ WHles gfavermud @t g fafer | fforRaa
JafBamell & fEafafy ; Yoo Hua+, dolold |ewd, dhH- gAfa=am, i ififdear, siR SMd
fafpar, SR IfAfear, wiea—aMea sifwfegar, Remfews @ ffear don af R WRarsA

LRIERISE

vferbfes Afe : F=foRad oot & IR Srdfae AiffTel & 3 s favwer $9 sifdfearet
P fPafaf & Hed o Scor@ B ST 39 ATRTRI & AT B V&1 8l Uobd, VoI, UchlgH, Ufedhd
TalgS, Uohlad, SR, oRId, Ufcsslss, dIcH 3w, dicl JEJW bl JId, TS dom I
FAE, THHE, THANRTS, gesadl TRYs, Mgw URie dur fgemRe tRie| doifie oveR,
tRieeRifes Ter, NS S1fihdd, Bra SISTSHIYT AT BRBRT B TITI SYATRIITT |

PAEISC : TGV, ARIRY, AANIDRISS & O Tl SHd] AT IMBAR /o &
41, gRET gaor guiF, UM d RERFEN &1 SREER | Tesid dT e H SRaell dreiRor
AT ST AGDHRYT | DI qAT Bae BT AaruRac | e vare don dwuor : w9 & aw,
ARV e IS H yerRia don safideEadr | 9 = (R @ar S ) samdE

oC

el @ = E don Z - Hoaw vee o fgufoRenfua Asdcicad il & HwUUl AT e il
Y |

T A : I B MY Aen WHICRIET &1 gRoN, §hd | o $96T Aol
WRiAfeE APl & Rl AR JFUART | UfoReNiUd |He! BT Albor qe Fpaor y9rd fRie uwmE |

vfedd T ool 9o 0 S[s ferRad \9el drel Al BT 3= : g, SesIddl, ATser ael
Tl g | Gonlfe URYS, dulelisegs, dAdRrdfssrse, URicieHE, duiiss, Afeias, ofors,
Rmfe qer fvsfie s |
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AeelE derr RIS : eel v, e dT AEwyul rifBaTy |
Uohdlds @ & G FeriRer @ =y fafdt ; M| &1 < |

PIETDH GeID : dBAIDHRYT B [HATAM, A A & dgatd ALl Ve | olld el &l AR
Hfere g, e docd, ol f3iel, 3l &R Aqer, fuRol ar ey S, S el
A |

UGS dT WaUugw: 9™ Ugfa dor favwdrd, voirgd Afeadr garfdd o) aidl R |

TH0 THO R0 WadhgMIg: 4o THO 3MR0 &1 Rigid, IRRIfeS RII=IRY, IHU—adbul A, AR
FES el & ford dio THo eTR0 WagH! &1 AT | f[Awii¥d sfidsl &1 Jedid: Jfcal, Jermeidr
qem uRYEdT, JAUers T A9e fdered, Fagyol FRIeror o1 PR, S—usie, R—ue |

faemas ey fAaRor fem, ATl aRT faaRer @ &7 IREeaT, Ag@yul faemae spyer e |

Juierd! fasm: aoferd) fasm | avierdl ufaferat &1 aefiexor, srferenye & wm= Rigid, faves sma=
fafeag, erTer 9t o g faReToRa 9 ol |

TR X A 9y ugye U9 9 [AuTad uwmE, SSiE Ra &l faged, Agge & ATadIss
BT TITd, FARI—FARI—hTa- TqAT MO IRT TR ISHBT YT, N S Y9G, T a7 |

4. FTYSI TAIH I/ FFYeR fagmH

s — JA

AR TG : FHIIAT & T, ATYF 1ol AT, AP, Adba |

HAYd WHoUAIy : WY I9ATH Fbiy uRgeerdr, fqvgwiadr, dgdrn, deror denm weeT
gfawuer, <ufde, gf¥, dsed, Wor SUHY GGy, W9 fdvg gfrwyol, ©1o7 YHHU, AHY
fauTSd, 98 UIUTHA, YIUTHT 91, I ATHT dIT ST W 9N, Adhdd qoll ATEdd,
ATAT=IT: STAT H ATd SITH aTel SUTAl BT 37eJIT |

Reafda fagrd den ey aifireey @ db 4d, do IS, Avelieve, grR, difed dAdl
&1 fHar=aad, Agaded qAqT ATIHHEG gRuel &1 Af¥dHeu, Uy gary, WRed, de dw,
®T AqAeD, HC URGd®, ToTh, ROM, PLA o 9g7vre |fed |dAfea uRuer & wrel
AfBeY | Feq UHHD AU, 8085 /8086 BT TIFTHA ALY |

gIgTHa dem Srel |dxady : OOP’s, C++ STel USRI &I AHeUANy, FI==u1 fgavoy,
gfepary, fwa ez fraqm, amgfe=aras den eifrete, 19 Srer uysR, |99=ay, qfuar,
gTadA, BIsd ATAH D, AHT BTedd, RUIC A7 BT gradhor qen faaa+ | axivrf,
ufeaar, HubadRl Jraar, IId, g4eT GITU, Ui B Fhdl BT SUAT HIAd gY
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Afrafydal w1 YeATwd, Udid TOTT BT YIddivl, d9d i, 8 I, Ydid IO &I
Sfedd |

s §

HFYSR PHI [UASH : B WSH, IFA A, A9led AegH, HeH UHHS b1 U=y,
8085 /8086 HT 3feygd, DMA T <gden= grfiyedr & AT | YHaAd dor /0 & 7y
HaTR, 99 JTYAIHIOT & A1 Aol AN | e drery Ffd, wasra: wfa, qava
AHeUATY, FasRa: VW &1 A9WY, Y8 98d1d, ydie |, S Wia, |aEad wfd,
FHATTR IHAVT & HAdd T SAB! ATITIDBAT | UTS U VS UHHAD 20T JgUHAD |

YUl YIUTHA : §UGH, dlSd, AUd A, AHAD, Ghdd Bl YTaRIY dqel S9d &1,
e By faveiwe deor ug e erd, ug e da-ied, Adhd |ivell, & o+ |

uRarad gonfaar : 99, IguIaTEa 9o |9uy fgureE yenfaar, uysmes wfa, gfea g9
®Tsd Uded, asRd: Wi, ufhar sqqqg@ieRel, = gfhar dare, 1/0 g7 9vor, gfehar
UHHTAT qAT dATadd, TioRTer, faRor, gRER, @IS U9 47 R, JAfaRked {uvsRT gyqer,
BTg ol YOIl BT 20T SHDT I5hH |

ST UHAYT AHSYAT : BIsd AISH dbld, JAIHRU, 4L HRE dIT dcdd sl fagef,
d9erhRDd DBMS & wT & d Base I+ &7 31egg= | STCT Iec HII, ATHAY IG®Y UJ FI4
— HTYTY |

HTYSY WWTd : STl dare dAdeudard, LAN &1 fawrg, OSI-7 v e fagef qen
afrdpey fawy | Mifas dIx uRWoT A1egd, we JgqT Ifbe Rafdw, wena fagmE, ser foe
AIR, TIHA 9T HIAT, TATsfST fast 7R, FurarR fafafdfRear g dcamms, Iore 3w,
At ey, dgad fa=ger, uR9sd ddR, 93 U9 IR0 dId, ifieeu fawy,
JATIIT AR, BISH ARV, gaAdgIfh Hd |

AIFCIIR_ SSITI AT JAqIAIT : YOIl faeaivor, fqeqa faeaivor, Aregar qeqd, yorre
Afrepeus 8q SR, fMfdswe g favfa afdreeu, wiam™m aRYTT, s sif¥reey doIr sfidmey
|fler, AT yrgTHT denn §uRadd, udiervr, yfRrervr 9o gdwE, Yumell BIsSd A,
gurTell faeeived &1 YfH®T| dATAT Wa: arad 8g OR, a8 WAfHT weefcw, fa<ia
vq 9i@® I doSis, 499 AmEd], a&)] gdl, dFgexl A g7 Iwuf g ygeid, #ec)
HIFSAT YoITell, HFYSIT HT YA |
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5.(1). B AfAT~=®HT

grs — 3

1. ST U9 Sl HRETUT : HIT U STl HRETUT HT AW &l F, &R &1 JTFDb] dqqT UFR,
$UD PR, Wi, JULd UG JaATad WL qqT IDI AU | T &ROT fg==01 &
QUM — Siig a1 den Afvrarf=®l, |id de |Refvl, arawafas sraxiy, |daizd aiel,
|HITE @i, gaiza Rrar ¥, 99iza @rean, SO, Fshd qen 89 gad STad |
gaafa®d a7 AFATY — WAl UF oAl — WAl — 3 GRev1 \WIFARN &7
ATHeUA o & gafdret, 91, 48 ydw &fread | 916 a1 & fagera — 918
UeT | STATTH YFed — JA=dWOl, AT qoIT foharaad — greifiedr elsl dem Sidrry
BT ST BT a4, HSST & ATAT BT ATHAT AT AT [FENROT | a1y &ROT GiehT
— JTHI—YT T TAT d1g, e B ATHeUd — IAHT GG | a9 (FReT0T) Ifferf-aH |

2. BATs WICIUTHT TAT GG HALU : HICIUMhd Bfadl & o &0, Iredr & rodl,
GTEIT B SUBRVI, A Iy, ¢ fqs19, JT vd q1fa! g IIeyd e |
g3 WAV : — YR¥RS TAT X FAYY REHIN & I[U-IIV| IUGE Bfgal &
UHR, IUUT Bid ATIT & o dcd, &I, ST deIl ¥ ST eI 8 g3 9 AD1Y
QGTEIT B dPhAld, Sl TS TH BT IUIIT, I IJTBIeH, Sid AHEH Afed TATH,
gl B ATIISTAT UG fadhTg & Sl o778 TH T IYAIT |

3. garg derm IR - 49 8 9d @ A9, dyg g ol @
HTATSAT TAT 3Theud | H&T ATE AT HATYT Thld — HIT—Slcl UTSY HEE | BAAI Bl
STl JATILIHATY | S UG ¥dd odd & Agdd IUANT S ATAISAT| A8 T DI
A9, ATY & 1A, fqav, e qen garfe — fHarg &) Aty — qad, 996 qen
gwgd, f9ars QeTdre der AT AThdd, d8% &1 Afeeydr {iY SFwT fHfor,
AT UTSUATE 9, 8T, YATAR 999 dAT 98P UR HRA b foId FIIAI |

AT S BT BIA1, RIAT BT oo fFd A, HAl & ISR (SYd I TAT Fel
§T) TAT IABT H{07 | Fal BT BT T udelv7 | U D UBR, FI9 U9 ARIUA |
Siiof ud g% @arl &1 g+ ITuA |

TATTHRY, TATIET & BRI, SR &1 faferar — ffaa g afgfa yfa &
STATTHRYT, Ydd, I Ydd dl HealeR TAHRYT YISl BT Af¥H AT | efedr aa
BT R TAT SABT IUTIT | &RIA g AGUT T BT ISR | YIS TAT TACHRT
goTTell &1 ATf®T | RHars 8 Ul SId &1 SUANT — daq g, daregar qei
Arfef®l g oufde 9 & A9 |

4. ST FRFAY : Wl g4I+, BTH Y8, WBIH W, YAl hahe TAl, FhRTAl, I
TAT IR Y8 DI ATHUAT AT FHIOT | AT, TWTE g IRT 8G, HSRYT ARFAT| BTH
AT Tl 9IS DI ATHUAT U4 fAHIOT| Uler gPieaRer 8 ARIAT — YT BSAAT —
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gl ETRUS dIl BTAT 8 | ARl ddSl, $¢, URR, CI3ed, dHhic sdlfa — +wad
foaior § IUAIT BIA 9rell WA @MEHAT T [ dcd, oo MY, TAITHROT qel
TaTdl YoITe] |

Yls — ¢

1. BTH Bl TAT IF ;. HIT FATHIOT qUT gHB! URULT BTH Fl b FHETA —
FITOTT derm faga—a=Ng | qravrfasl, A=IRe q89 I=F &1 A7 g FATAA |
JT=AR® T8F IAT B S, ST, SUEEA, NAMBROT, gareas gomrell | Saed qen
Foll fead & fafys yepR | ol IRV, Td ara+, efed arfad g1 (daR S A%
d1 &Y o) qen fa=Fvr yorrel | grerfie den Areafye wdl 8 B I T &1 uRaraT
TAT ARETOT | FHYo] TG | A8, UIERIUU, JARTHN — AR T IUHIT |
Ulel HRETUT IUBROT — HIGRUT TAT ¢ | HAA Helg, dASls dl IUBIUN Bl
farar | fiedl gerd denm A faera 8 I3 — faferar dom arra siedd | A a—a3
JUTell &1 QAT | Iur fag= den iy arfver 8q a9 — @e g ar | $iv
qqT aTfdT ITUTET BT gATS |

2. Y — Al : Y aRIATATT T HIY IHATHROT BT FAT ATILIHAT | BT AU
& fod faga Aicd &1 999, FIATUAT, GRIEIT AT &0 | FIX (QTd1F q2Im gHTer —
SIATH®), arged qAT IIAIE Hol ql HIT A IABT IUIIT| AT<ARDB T8 I
®1 g dr fagd ef Icured g IrAVHATE BT rdrdT | Holl—gel WAT bl b
TG dqAT WIET — UHH BT ddhieud e, S T Hf—sienfire Jqual i 2q
faga &1 faavor|

3. S ufepar AfFA~=®! © HAdl & Hers uzard PHfiia] der gq9aT AR | $iv
IUTET qAT 98 IRl & APITES | gfae uR=raT — iy Icurel den
JE—ITTEl & IhTs, Al fafvr, TR ©erE1, o, AhgoT, INYT / ¥ fiHRoT,

qTefIHROT, BTHAT, STATAT del Gdtsed | ATHYT IUAT IYBNUT — U der ifargs,
gTod] S<ITUD, IHPBT &IHdT T Holf ATITIHAT |
e dUl YN JATEl BT YHWHIOT —  FOIIdl,  HeTs, YFHRO, RN,

SHaTo[ga, T qm dodd gR1 GETA1, AFE T4, 15 d B4, dio qer sfieve
— fomfor| srafRrse qom WE—ITUTE SUAT | ITdd &I A, T B Wy, ULl &
JrafIrse qeIm ATRI |

4. S JAfATFDHT A IUBO—IUIIT dAT HFYSR AU : gaidg e iFaar dem
I% IRy T RFEETY, THRAIHTIH, ATHITH, Aeclargacd | Adb g gRuer —
ATIwHD qgAT FHIGT Yorrell | STeT Uit doIr iy sifvrarf~=ar ufsparen & fg=3or
4 AYIEIDRI BT JAIUAIT — T, YdTs, ATATH, drgdr, fqHied, &ol, q919, D
qqT AIUAT 'G ATYA 9Ol | dver — uR=y, fAfdw /fta gfeaar, s
gAERR gfe, Wia gfeaar, aR=ardasa gonfaar, gi9ad, sigied a1 U=ed | iy
FfraTaer 4 udie fvTa, yars dfaa falRiitedr | sriwa aqgare don wfed uwd
faeetor | AT T geg—sy HEIIAT |
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(2). Ea1ga AT B!

Yrs — 3

g AT BT TfADBT — &9 BT TIIAAT | Gl q e[l YaTg | Fadl bT FHIBIOT qeIl
AfIUR e GHIBIOT — FA(cl BT YHA | Y18 HIex | Gl & HIROT g9 e qel
qqTd # fiRTae, ¥AIes @1 WAT U AU SRS — Tl B K&IdT BT GHTd | Al
&1 few1adl a9 | Uw, Id, arg/dmv, Sic I&luvl, JUIssd, lsrd dm uw | sl
®T I dAT AYUT| 319 g o3 &1 4507 — T4 U Uvor— fHgeT=a ud SUYBROT |
RfETR qem dis & 99| BT AT BTEA & UGV, €9 BT ATHDT | 9T T
AARNSH AR | GBIV qAT “gATH SIHIOT Ja7 Filsd I JFdrsd Ay
UaIE P Fboudl | Aval &1 yRaE |

O =R — ATVGH YHEROT T[0T — YorH qefl fgdldg f-gd dem yaror, gof 3f=drol
TUTh, Yol A=aRUT &1 a3 uedl o ded RAQend | AT9de, |¥d ATHd, |rue
ITUAAT, YL THIA, ATHIT B Ucc dT WaAfed ¥, yfeehIs o1 Agerf~ad
AT BT IRFGAT| TR — Il 9197 | IR — f{ger=d Ud dgR, {9 JIaenyor
FIAI BT ATHUAT GETAT | ATFATH, JATIAGH, THTH, IYBIIT B ATHIAT |

ST JARO] — FaTed, qrdig Farfedr, fIediRa ydd ST F=aR0T | HIgd — Adrel
TAT IATT | HWAT II=ARVT 0T — qHec FEIT| Ul UH TI S T yHTfaar| s
el dM w99 9 dell vd ST faframel & fad ua &) g faferat | SwAr dem |/aT
JART & HE ATGYA | FGUqF dqT WEHAA SHWAT J=AR0T | Ud qAT 98 YT aTsaF |
fafpRor — Woa —  diecodd 197 | ITAROT TUT ggQAT| ST & HHT IR &7
GREAT | IR IS |

AlaTdl YUdehRoT  GfhATT — WIFEY YRRl UfhIe — gd  fafwHy, sy,
faga—aaredvor, Ui argfa, wif s qon o= fireel ufhary | rfvas sira |
JferpTSaT T FHIRAROT |

gfhaT IYHIUT ATHUAT — GTH ATHUAT ATAGTS BT gHTFId B aTed hIXD | e fas
Tefa, araraReiiy qem S=a 919 2q HTa <fear | davvr fafie dor sisadr i |
ATAT B ATHeudr | Fafor & G\ — =F99 &1 faevan |

gfear wfaesT qem =30 — 39 /91fd® /|Iged /AP Adhd & w4l 4 Fdhd
A1l WR, 9@, Yars, dr9qE oid gfpar uRadd dR&I &1 8q A19d & SUBRT,
=301, TR, YT IR qUT IR A% | XTI g7 g — ATl ™, ®uTeaR T |
d1 a1 € Fa=ad | gsedt a3 fwuor erfores qom gy yegeR, |g< urzfl gore
BT ReRdAr| I=d Fa=av1 w1 Afqar | srgex srera gfear =7 |
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Ylvs — ¢d

(@)  AEUT AT Hol AT —  ERIGAIT /AT /AT T D AT Gfware # drHdT qen
ol Agad uR&AT| 319/ /i Al BT q84, AddIid  FIE  qeIl
FfRad a1y ATazgHda] | AR Al AIEr |

@)  <wrEa afarfEe am afdesr — g afaer & e gy duesl e fHgen 2g
T fY &1 G — HOf HTA qAT YT W — AFFIA b G| rATIfd  &THAT |
areet / aATeel, Tdhd AT 98 WETH YUl Bq dTU—cd AHAld, FAAId ReRT®,
gaqe yRad= | ara 7fas aw — gfiigq qom of |

&) marafae—erfufear afmarf=el . — ygg AfeRes — Iuwy AffEIERy &1 Tios!
qeqr faS eridwel @ ATEAT| INeyf yarg IfeRE — |l U9 € IR, W Ydre
JAfTHER® qAT IS IUTET FHIGROT| ATUATA Y41@ qn fquaras  afifeany |
faereha affhare — smawfied T Amdwfe T ara—oid 9 ard g JAfAfhaTy |
AR ATl T df¥ad IR Adheydr| Mwred uR HATSITHLT TUT BT JARI=AR Yo
JI=RUT BT HSTIT | YHTABHRI HIRD | AHAATT TAT AT dTY AMEFRS qT ATTHRS
ReRaT |

[aN

&) arEa gEfel - grefae Sifds ITre — w1 ATenRd I913aF, I[ET dm BT,
S IAT — TFBR, WIRI dd TR (Ger menrRa I |fgd) drga qen
JAYHATSI R, ATIIIH ddl — dTATATN  aTdIHROT  (Aarard afgd) H1Idar vd siaam
RETAF /ugifaad denm gtefas 19 — dgifaan uRwsror (qrgAvsfas rddd /
faueq ,/ QuR) Ugl WA ST — Uil (Ta &1 0 g /va 1 a1 9)
qielfaaraa adRigs, ureiRed= | smifvyar frmfor — fi|se g a1 e 37 ud
grfier| &T= vd Jfeeeu | fHvad — sedlicd qom Giasidl |

(8) uITaRor AfIT=HG! qm gRem — yTRReIfT®! denm gafqror| arg dem Sa 4 ugua!
@ gid — sRAYE g4Td, ST URd &RV, A+ qul, Yeadi qafa=ara qoIr gafaRor §
YEuH! &1 G| Ugud WRI B AT99 B dhAId AT ITD (IFT HT HTA,
319 Iufire, S9d FIfgd dem S9e IR &1 db+id | gguul =0 IUHRT]
P AfMHeyAr T fsured faveiwor| T qer faewic Sifed g e — g g
S o o1 TUT UF U §® U UA| IATYTT IATATSAT, SMTUST Y | gafaror faem —
Sidl, arg ugiaRor FReTor JAffad | a9 (Feron) sfferfad |

(V) YEIDHIOT JAMATHDT afefermed — YATHIO I 8 ReR qAT HTHBTS Yol ey
Tl AThad fAferar | aread qen fadweul &1 qaaar| yd T Ao gars gRI K
JAATT Hed | AT aradl fIRedor | A8 AR AR, JGerd, HR el 19| Bl
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Rfga fag  fazddwor| aRIAISAT Fgg@d — @1 § AR & dem A @ uH A8
A, goad uF doar fa<ia fgaror| |@IF safRerfa derm urgfuw wfed dI3 @1
Frfrfe=am |

5 (3). Rafaa srf¥raTf~=ra!

s — I3

g=fIfay arfezra), uarel wraed qenm AxR=IATHS favayor |

ST If~a@) : A6 deIr faq1e, U af1g ATd, Afee, 9 &1 AHoudl, BT 90l §o
fUvel &1 FHeudar, FATH, FAITH TAT FHAA U FAMIGR g1, I 3fTeof qem AR
gHY, gFd fUS IR, ATl &1 ed, Hfeud &1 &1 fNHgeT=a, G9qed a9 YoIre] |

gord o fgclia &l areof, qega, Secd ATeol Wifdqe el sad aa qen faaam |

YR AT TAT ARADBT  HISTIIT YL TADdT T gdia MR ed, Y Tiadl, FAE
AT JFAT @xvl & el ey, [wHearef i |

HT GBI : FAT dT Fuil e, 1. U fugerwd, ydares fUsl #1 cadr, g9
e @1 gofd, wxel srrad wfey, wiyarers ufgar|

ggrel |Hed : Gxd Ufadd ud fapfa, gcamer Rerie, &flg : v1Rd AUIsi, Juwuor 9d
qUT dhd TS, WA dHd BT fugentd, U uRzes quwuvr yfagd @,
FA—|THA 19, u<iaR $HATHI, ycgel yfaad A fGpfa Sl 969 qm uwyo |

eRA—faely : Adwrel fAfer, AI1v &7 armepof &3 fafer, JgwY erA, U7 hid 9R fIfer, |rae
BT USH, WXV &HAl, HEA Gsfad HAT, W BT YA WY | ATITAR, IAHISA
qar Wb JA | g1 faAre A gy ufqed e faefa, AR g, gcarel ¥ &1 yHY, d
vg a9 fafdss; srafRe e a8 91l & SR gfdad — ard GHIHRoT |

AYIATHS fIeadyor : SIRETAATE 997 | qom Il, eRF AR did Aeged o 4 ygad
dd fawfa @1 teie wR faftr, era faelu, amgef faazor, & @1 fazeivor ggfa qen
FIad] eRA qAT ReR BAI R AJIJF W A1 AR | 99 9R AR g1 =M -
¢RT & URTWT R JAURYY g qAT g6 vl & ford yvrg @y | afqefid R gomed
ERT &R THAV H ARIHTH JUBUYT g AT §b+ M0 B ATAGUS | TR ATA T FHTA
DI AfRgFd AT 8 YT WY |

N O\

gl : fard, fgdia doIm ATager §1c — HHTHI AYDHIOT U dIYHTT YT |

faedyor &1 aeyE fafer : SifqerRa eRvr qoIm g eral &1 a9 fafer e fawernus fafer 4
fagetvor |
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eRA R eTAl &1 WiiRed fagawol @ wifRed d&7 g, wiRed fazavo, wifas
goTTet!, a1~ fafer |

STAT B ATHSYAT ST, HBIN 3NN fFIATS FIFATT

ARIATHS SXAT : GRET HRE 3 R HRG | HIrad qAqT dfesd s qal |IISq, qamd
TAT FUISTT SHIZAT BT AfWHed, Feled URTBT &T eRA, Halad del dfesd wie TR,
AT TR, 929 vd T gaa L iaa=a ; a1 uge dor yaivhiiyg s TR |

RTSTHATI dIT XeTd A3 BT AMMHSY : T IR Sh 15U & TeX, IRT TeX, YIe ¢H |

SHIC ql a8 AFar &1 Affdey A3 Afeey B Adheudl, gafdd ddic @ dRAGR
gforaar qem AT srawer fAfer 9 &ifidey — afrg. vd. |iedr aAfeey @1 IRIfaar 9 9 uq
T 9 ¥ BT AfNBHeY; FIUTH Tl d, JITATHR, ST UF Ud dIc G¥al Ud Add &R | Sch-adl
|fga sferar fed y@er R & ava AT gh1sAl | fadaffra vd dgad g, FSTelaR
Uq HTS~e¥hic gfderme ff |

UTHl BT DI gedl R RET ATIATHR Ud MATHR SIhal Bl AfMBeT JTazIHTy |

gd yfgefad @@ic : qd ufagea & fad farar iz gonfaar, Rere wmE, s@deR)
gfoaa amenRa smafa @ fad aR=eT &1 fazadwor iR aifiweu, qd ufaafaa sy g
TE GfEdr & J9R §c fUA1g &1 ¥y |

faares gfaenmvor SaRT &1 Ffdey |

R ATABY, g g1fgswT gare vd &d arfad 7 ara IfFST - ave quierH qerr avd
T # SABT AR, TR wfae] S99 9add d 9% |ds UR PR BRA ard gd I
orfie © |

A YIIE B YK TADT T AMADT - AT AR aROT, ARAT WY, Facd FHIBROT, fE0ff
derr goff garg, I fgwa vad ARAT &4, Udre ST, Ydis Sifd I@THA b1 faferar ga
AT JATHE | Sl ATeYH FHIGIU, FTA, HAT, Bgld dTegd FHIHROT | Holl yd |
AT FHIBRUT, ATIIR FWFH FHIHIOT ATITR T FHIBRO, IR Y18 FASITRA H U,
UTSU UarE, ¥ e, faav | fgax iRfey Hied qen d=gd Hicd |

fofia faeatyor vad gqwuar ¢ afeem /|qudy, faaRiea yrad | |rgeadar g, smesl
foram, fpd g aifama smaef |

AR Yarg : AR, 3dd U9 9d el & 19 dfHaR garg, <34 gRT 9aleg |

IRHAAT RT : FUST Wi R WY UF fdefeer uRAAT oA, WRIF U URd, HYUT UG el
gAY, faes va forue |
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Ul gRT faeleer yare : faefeer ydre & of¥clervr, 4% fIaRoT Ud Ursy WU qUE B
fafgerar, STagra yaurdr R@r 921 gof i @ | 91d, 9rsul § hdrd 9 fA@sd, uisd
ISATA, TSl H ST €9 eIl Soalld efhdT |

qad arfest gdare — WA Ud AFHTE yars, ATEPT ud ot @yefer qure, fafdre ot
qerr faf¥rse ga1, Hifae TexTg | YR FHIGHROT qoAT WeTdl oNd &1 gRadd, @iRd wd A
gRRafdd gars, HgA1 UTd Uars, sAgidd JU T S AT, Iedlld Ud 8%, HA:
oRafdd yarg, |ag SWRET &1 aFffeRor, a1 wve, gRafdd yae Adax & GHed
@1 g fafer, wfqara Seata aem eragifas q9iv |

gTagifae a3fi=a dorm srugiuTar

AT v — YR, fIRivdy, e AeREAG—FU0 $Hals (U7 91 v UH)
faferse 9w | 9EMETAR # U9, yfaerl 9w, TIR 99w, sIUSIfA® W, TeTdr ATAEUS, s
T AHRIAG— AT TY, HeJ YT AT Sic W |

graglifas cafs, UaR, Tiffervr, cgis= &1 Igd, fwred & #rdqvs, fHg=Fv]
faerydare, fafdrse g

Sl SHoll fTema & NS, U6R, $WRET Tl GUcd &1 | Iedld cfedl, YHR
Uq fqeu| gdarg dfer g dom fIzqd@ly gdrg | WUSRUT UG dTITdleRoT | Ied, e
—grafed AIFAT @1 &g L@ |

H THAIDHT SN : — JIT & GBI, IR FE, Fqddl HIAY, HUT ATHR fIavor, qa7
BT I HRoT, FYIAT TAT JRIbT1 Wi fasm |

HIRTPIY S AT GIFATHS  ofel, YHTayof yfdgd dem g S &91d, SRAT &I
199, URTAT $1 gETEad PRA drdl RS, TRITARAT T Herivor, wRa gar el a1
UTRATHIT |

RET I19, IIqUS raweal, FASIAT dqgAT FEed, <Ol &1 e fgHg gued
fagerr=d, Fgca uler |

qST BT A4, Wedd b1 W g=30 quf gfaaed qen gurdl gfaad, drdevs, =
S91d T[UTH, &I DI JAUHRYY 91, AR Halld wadT I, ATHYUT URIEToT |

ReRTawer # y—<r9, Afpa dqen sy g™, Fd189 &1 e, gdld &1 49
fagerr=d, gfdears T o ¥ g1, A1) RnfHRI vd duTaged @ |

g8 &THdl, SRV 3R 7y Agcayyl fAgT<, g Ud 9P 984 aTd |

ATHT UG FECT GawerT |
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eTer werTfye | gol ufqad qenm g«rdl ufded faferar | Tasal & $e ugeufd, I
AP |

U gdg &7 gdr orar, fegor &) faferar, foeef, g gderor, g9rg fex yfderor|

qTg & ATIYYD LT, H1gd b YBR, AfMBeUdl, AU, AT d YPRI D [qdoy,
qgarell A ufdad fqavvr, arsdl-ad &1 fHger, <gATed &1 @1 &3, IR ded, qud
gqrg, faf¥rs @eq eqar fAgudal &1 AqUITSIAN, Y&l UIerv] A HE &Hdl BT HedidhH,
FFAMTIITT A8 &|dT, WMUAT fIeelvol, Jgay TITYAT |

I BT JTUTAIHRUI, Uhel WU, AYdad WU, dd38, IATdhdl a3, T
@1 A9, Fel & YSR, T BI &adr, Rer vad Afqa faedvor, Eel & §q8 &
ARMBEUAT, FET YR UL, Tl &I WMuAr| dgsil &1 9, dd geR dobiid — gd
¥RTH, ITATfAAr, Rrer w1, fqRor, gar ReiHror |

TUS — §

foafor e fire), SUHROT, JIGAT T UFe |

1 frafor gienfis!

ity wrafyar o frafor amfyar @ 9ifae o1 uer, €<, rged, A1, Wiawe,
JE&f, TRT, AT SHIC q2AT HHT SHdIc, ATl AHT T2 FHoIR fHA ddhic & o7,
%Y Bl TEEH, BRI HHT HT IUANY, BISaR d<]—9dferd dq2aT UlellA Hdbie, I=a
&THTT HIHIC TT HH IR HHIC |

fEqR : T vd IUAI, TR & JIW, fEaR HT URRETT g HLIWT | ATRTH, R 20l
F9 wed &1 AHYAT, AFS FET BRAN, E AT ATAI g AHEYAT |

fgfor : w99 AEed Ud SHD BT, s 18 SIS R fuarg | ers ug wfwdr
AR sc fFarE IR’ &1 AfNEHeuAr, I & HREH, AT dAgT &THAT IfUEY;
JAFIR BT, f97g 9971 | ®e TAT Al & YHR, AIASMA, 9aq] H AT |

Tl BT YIS qAD ATATSAT : A9 JTHENHION, YR, &F BT FHSIHIT, od]
JHeyAT dT SHoli—<&l ¥dd ; IMEIT a9 Ifgdr & Sug=r| 999 YTdhdd Tq
fafdrfieaT; &1 @1 arvrd, JearsH |

2. frafor IuedReT - AFE qAT AT YR & IUBIVT ; [TAIREG JREVT TAT AR,
UGV & FI9 Bl UIfad A dTdl SRS, el Sfiad, 79 vd Tfa s7ega,
TSI AT AIRETUT AT | HhIc SUHRUI, JETHTT IUHRT |

3. foafor srrarsar va ydes - i fhareary, aqgfaal, s wwEn, IR @ 97,
Afgererl w87 &1 Gwed, uRITSAT fg=907 g ydderor | Jrd Teidl SuTy |
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dcge fazayer : Y ff vy g ft § R A favAver, wdle SIS, HTABATYl BT
AHITHIOT, AT JqHAAT 8 AT HT AFHAT, AATTA, ATTd [ITATIT oI AT
3T |

gdetor vg yfkged rfaarf~=a!

|AETOT © g JUAT HIVT ATIH FHI FEG AT, GUR |AISH, |@HITEA, dd
ATAfIF0, I3 IGR¥T D ¥ ¥ AU IUSROT | FaiHfd, Mol dquar udad a9,
BT AT & g |

RAAT . WA AT, IFA0H, IT-—ReR®, wvsten, fa=g ugd HIE, ¢ 18T &7
ST, ¥, d Y1, IR, fA7Ted AT II=a: UTel, ofdel @iy, WAl A1l
&1 9107 U9 SIgReT0T - ¥ BT HIY, & UhoRiel, S gIrEq, AT ¢ &b STAT |

IS AITFST 0 IIFAT ATATSAT B H]Td, IISAT BT AT, I[OTieaR
AHSUAT © AU HTe, IR, &fds 9 d9ad a& | AT BT BT - 91 drTa
A1, A Ugd AT, HBIX Ugd A1, e AT &1 feqrad qo S9%1 fyafer, dgd
AT BT fABAAT BT HeATHT TqAT ALTFTDHIT |

<fpe  affarf~zal : gaiga™E de-le, Ho Ud  Teded  |deTul, ITSAT  eTHd,
AqATS OIS dell JTdAds s dINIg, el fedrad dca, fusg, god, uel g&hTel
JTATITT Ad &T7 | ITSTATT fa<r oiyor & fAgT= |

od (a9, STl AHIEE Ud eIl

S fadr : Siefld @b, Adeluvl, qredIdhRul, IraicdG A, A= W&, AHR Ydrs,
AR, 91 ATgfed fazadwur, FAery gRT d1¢ Jqfiad, arfest gyarg Arifenrag —
Af¥p 7 fafer|

I yares : [al¥re afer, 939 one, uReg 91 dukes Reafadal & a=<id &
FU & HIaR Y YA T wy, ufra qerr gfquritd uieror, aa S FHraH |

ST FHIIT AR 0 H 9l ERIAd o GAEM, Uhd del 9§ Igaud
HI(QQI\YI"HQI, ST &1 FaI EHAT, SlclIRTY E'»IIF:MI., STATSTT AGATSH | STl FHTEH
gRITTATSN BT ATIRA DT |

faarg g=ifad) © Badl & fad Sd B JATITIAHAT © SUHITHSG YA, g S
B IUTAT HIRT TAT STEI, AT & TXIP d IAd! SETqy |

g : AsR 9 @ fad fgaver ugefy, d98v ewdan, s gifvar, e g fgafer
TERT BT AW — FAfRrd gl v, wWRd T8N, 990 f¥oad, Rofim fyger,
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HTifdd TR, gfgdd, dd ¥R | RIg ud fadfed v ufRaga, Ifxa vg g
T3l Bl AT — favaiyer, arsfyT & e e |

T IXIAT : HIROT deaT fHg=3v7, e gawelr fiedsy, agordr |

TER ARFAT ¢ U fygmEel, it el w1 fieey, F8% yUTd, Sddrel 94,
AFAfABT T AR BT BT 71U |

fguRadt i &1 : gmwrsr e sruRwT A9l R IiftreT @ e MR sifHraey |
Al fager=, 9t &g, RefaT 4fvd, aam ao® |

HUSRYT HTA : giel ®1 fH, ST, g8 UHcd & fagerd don fiedl & qly,
I faeavor, g SugR, Sis d2m TfaarR RAma &1 3307 |

ITAT AT : IAd AT & YhN, Holl &7y |

T gfereror : 9 gf¥reror & Iy, AT yfRneror &1 faferar |

OO\ [aN

ERIEE L "ol [THYUX]

Sd MYfd : Y US qAT JTRIA e AWl BT ATHAA, S D (od 1] AT BT
qaiqard, I P AYILAT qAT IFHT ARIFA, Aifae wafE AR Sarfvas faeeyor,
S AT, U A b ATD |

S BT JATUBIT : UMY qoIT [HcdIF AT, Tl SYAR : Fh-ad & (AQET, HUiA qel
Faqred, — efiar — g —— <19, fraed, A feRor, ggeRor, ware, W qoIl AgordT
BT fIshTE |

S WUE Il fIAROT : WUE qT UfIURD FATTIl b YPNR, WIrd ARl qem arHar |
feavor gonferar sifd=ard, gaarfad argu orgH, urgy ffew, =gaer, el qem <9 dreq
afgd dred, #iex, faavor gyonfaal o1 fqeedwor, eRo1 A=, fIavor youmell o1 fReor,
G RS qAT IABT YATA |

AR gonfadl ;- ENe] dT eAlwifire rufdrse, arfed AA, gfe — g denm wfEfad
gonfergl, HaR gRT Uarg, diax &1 Afdeu, dlaR Aqdg, dA98id, Jdid, Sis, AAHH,
QTS wadl A TABN |

grfed A rfirereror - 1 ot 1, A e €V, 19 fafiT raRfIorE, ATSSISH aem &) of |
AT SFd AT T fH i) fshrad & A4 |

gifed A1 SUAR : SRGR fugerTd, A6, bel, Aqdred fve, fofddT e,
ATFHIHIOT qTATd, (aqud SURT UHHA, Afled <H, Aqusd &1 fueH, qafdre I
g BT |
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3T SUf¥Tee : TaT 31V LSRN H HUYSU UG TR, STefBTell wuHrdl T gae |

qgiaRoT ggyvl : |dd fgemm, feainfiea ufdre gd fwaro, swfia wfeq |a31, @,
€T =Tl uRATSA1RMT & fad uyAleaRer Aqefl grd HeAarda, arg Iguvl, a1y gguor Fa=oT
gferf~rag |

5 (4). ®*Yex ANIT=TD!

Yrs — 3

1 FIHedIX oIyl : AT9edIR faemta gfhar : @ivedaxrk Sfigq aw fagel, fafdrfeswvor

AfTHeT IUHIV, ATUSIIR APy SEIY, yowH, fogg gdud, S/W fazgwaar,
GReTT, SIR¥ fAerfor qeim JIgReTor |

AIFCIIR AThdAd db-1d, loc d2r FP 3fidead | COCOMO Si¥| rg«fas fgef | aRarsr=n
AT THIOT TAT JTFATT YITIdA S 1171317 |

ATUSIIR ATaTIHary doar fafdfiear (OOD, ISD), fwarags wrdifaar (Rrer A=, dd
FUR, SIH) TAT g3 YA, UTe, FeR, I AT HIAT T SIY gierser |

qegTyd, fAferAT=geRor, u1eTor qoIr JRETT © §egrye Uq ffemr=gsror dab-ie (4d / uednd
gRRerfaar, ReR wu, WL 819 &1 A1ed) o Af¥eed usd, dxfaa a4, uieror (uleror
IS, ¥ /34 diad uRierol, gfe qem Adwa yfRieror) qorm srgRervr afafgferr |

$T HINET, |TCdIR WECHh, <aiRd  ATIwyvl, faeivsidr, FAfvr, dem fawR, derd)
AlveadaR  sffHal

CASE SusYolt 4 ufR=9y |
Ffrea & araTie, fafsre gom Afas fafgaret |

2 JFd HrYer f¥rew:

FHAMIR 9HA0T d uR=gy, daraueflig dem |fesr uysHas, SIMD dem MIMD &+3cH @ 9§
ghHAG X109, Sl Afdd FIIGH, SIel yars wryex freu| |HEraR gdis o,
FHATARAT Bl €S, WHI qeld, IR T1 Ghdd, Iwdl, AHFR 9167 &1 fqeredi,
JqdIeTd TAT URATAT YUITAAT | B HFIYERI BT U= |

Adodd o

vrTfeeds faeawor - gales f0Td 9 A W Y §8 uRspd yirey o S9a! IJhd=ddl |
LEX &T Sugif|
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AfE &1 g R - @i, RS A1, Ao gfar & FAfedm &1 ¢ G|

qTFI AT IV : gTHTTe LR U=, J¥UST wY ATHRON &I gORAr, LL (1) d Ffear

@1 RUIS HAT| yR=TeA®d grerfiswar o LR ug=8sd LALR (1) §q=aal &1 g& g+, LR
U8l BT SSHIGRU, URITAT T 3 SCTHI BRI |

T A MUSRYT : AlHIAT A, Jxfierd garal | fuedr, uRadt darg arad @osy
BT Y9, HaART YHF HRAT dIT AT, A=OTAT, AF16 201 avf 8q ATded wra«faar |

TISY 19 : $TIT g GATAD! $T AMTHR, IgHUIT BT, THIHRUT Ydid 0T |

He IRy qon |WHfes favdue : Gifes Lo, ¥T qdre, e =99 &1 fqgavor,
S R1a srgare, sfireafddar &1 gearted, MI=av1 |AFAY, Ufhar Y& |

FHT SECAHIBROT : Hd <aATad ddl Gifesd, TRWRE fHarcdd U & +ax Sxeadiao,
UaTE AR [IRAW & Aegd F FICHIBGR, e GeIR IRadd, =3 v gxeaHiaror |

Addd : USWE IO dRPH, YACC #fyg LL (1) us=we IURTGRS, IF Jad &
SRl

3 SICT 9dR

Hgrg gorferdr : Farg A1EYH del SHdT fafrsedry |

ADdl & dcd : YUIAAl &1 aiitexer | LTI gonferar qem gafiaior faferar, dvmegar e
argfes uRafdal &1 FHen, F9readar uda &1, g &3 4 Igfes ufsamt &
faaxor, MAIT v @ge 9fhamy |

JIAT FIdl BT ATSTAT : IAT T IUTI, FId FHC dHAd ol HHA he, d¥d—TqaT |e,
ATd HE dAgT DI HE, ATATHIV, W78 H, DPCM, 9gT0TH Tl 9g70H1a PCM Fad,
Soel ATURTAT TqAT Adwddd socl ATURTdH, AT [GUTSd 98704, FhTadd TDM deIT
|iigsig TDM |

ATIRTAT : SHD! ATqeIHAT, a4 PAM TH1a, i1 PSK, DPSK, QPSK < amgfxT Rioe &1
HYAT, M-ary-FSK |

gisds Wabd urdddl : Ffe &1 FUreIdr, fRUSH, WER FdY UHR & AATURTd P,
AAGRI Feded JAAURadd FHITT Ve H, RER Adel, gl dm M-ary JmaRads o
Ffeatr, ISI & |11 PAM |

FHIT FIAR YUMfAAr & ATS TAUAT, AHBIO HT uflk™y, S1eT gUed dahral T gkad,
fargrer T A JIR=ETAT dhND |
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4 IBIT Abd G

gerh {HY Wahd dAT YUNfSdl : gerd WAI AdHd IHd, NRgd ugly fega gorme,
Rerdr, IRegd ReRTH | o1 Fr=dr FHIHION, gord §AI Yormfardl qom dahdl &1 ATgiRT
g3 gfawuer, HReR FUTR & FAMT [0, Fdd 997 dbd &1 gl fgfada sgsa
AT GOTTA |

Z IR : Z wular, Gudd Z surar g9a qam o1, gore &1, fgfada surav |

g HRIR ®UAR : ATARIS AIHAT BT Yfawyel, gerd ®HRIR FTdl, Z wUlaR &1
foreefs, WHT ger=ar sl &1 BRR Ufdwuvr, geres ®ReR wulaw | DFT & v, DFT
BT IYYIT Hd gU Rgd aRkae= |

gaTg IR qAT AHII fTEUTH BT ATYE YRIRU : AT FATAl, JATYE BT ADhd Ydrs
ARG GiIwyoT |

ABIF FATAl BT yfawuer, IR & fad qa Ara da49Y, ger=afRkd w4, FIR gomfaar
% o g 99T |RFAIY, ATIRUS ATATGRUT TG, AP ATHI qqT sHd A
g AT BT gAY |

IAP1Y TRTHd Afded depiie : 9gy sl 9 IR a1y fdss &1 ifieed, FIR
AP FT®d & T[0T, FIR &7 1f¥deu | fASI &1 ST &Id gy fasa®, IR dom FIR
frRae®sl ®1 AT |

ger HRR W®UAR &1 AMHAT MUSSd &1 Udle q07d, FHI ydie ao7/a +
SUHAANEHROT | ATGRT A TeHANDHROT| gl Ao, N 81 g'ar 8 FFT ydie forg o
AT ABAAT [TaR, g Z ®UTdR gdie 07 |

ged fEdde ®UTAR : ATHNAG JIHAl & [ I<fdd vd STeufd ygiwdar, a9 s
aRRerfd, fgeae DFT or Sfed sl & fad ®urar daer |

5 ATAT GoITforar

gATAT YUfaral & gfasrd &1 aR=y : gfear] qom o=a: uyfhar |are : Wi yde, wisd
goTTfeaar |

wfeRrer - gRRerfear, faeiq, wis, ga:gemR, TfaRier g &A1, TaRier g¥g sy |

$d qegIq : gfaad . gfeamen &1 fearaya, wfa g, g yonfaar, wfoxia 4
fraedr, sraAIfar, srgqgi®Ren, IPC, Yol gard |
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fdSIS 2000 IR FienfiUad! @ g IRFAT, JA=q:YATAT AT7YAT |

faafRa gorfarar : faaflRd gomfaal & H/W dem S/W Ideuarent &1 uR=d, G9Td Yardd
gorrfarar gem NFS, NFS, 3159 vd 931aR UT8d gd¥ fugef, faafka wisa gomferar |

6 STCT JATEMR g9 gourrfardr

A HAHSYATY, STCT TR YOIl ¥7e9 | JATaedd dca ddel Faef, I9eaRrRse gl |

gd g gUR : fIwadr Aca9d, USRU IGhH, |arad fAee, dfT emerRa ga: guw,
IBY Y qeIr Srd 975 |

qHgd AT A=y« wueRer e, darad fAwadr 9 g geR, afeRier 9 fuedr |

GRETT UG [ISST @ YR UG AT BT Soa oA, Aferepd &A1 dom gftesior, SQL #
R Yonfergr, gAfhwr |

S fAgel - Rreu, ST ARTATL I8 WX, STCT W H1ITd, ATARG R dAgT drfed
STCT 3TEMR |

wora fagel : Rreu, Srer A@H1, 9189 dT 1T 8 Bi1ead | DBM &1 Tud, OOBD
gR=a, faafka DIS, srrdl DB dr |fsa DB |

7 HFYeI FITSH

AP HFYSR HT ATATI ATSH, HRABGNI dldd, srel yfawuor, Rer don waarH {9+,
TeHed e WA, fde w@ew ARsITEar (UR=y), gl IISE, dERaEd AI9H, dD
AT DI SAHAYTH, UM TF fIureT gRuer, Ud AHIOTT gHTS |

JIRT FHh, AIRY JIHHAU, BIHT IR IFDH| AN, eH TITTH AGEROT AT HIF0T
ghTs STTS

Jefaras Wfa denm Wfa |wed, arafads: wfa, ofw, yw, gfeq ofer, grfera wfa do
eyl wf|

/O |39 &1 AdhouydArd, sTeT F=axvT faferat, wiurfaa 1/0, DMA, w@aens  fmemfd
=T, |/O #A1ewd, |/O UshH®, HiHd x0T qell AHTad |

TIPSl WX & FIUTEA T gRIT — TATAT &1 AHUATY, AHIS, faed dTar odisd,
fafeT sy |

el YIUTHA dT 99I fgreid, S9d H+gex ey &1 gR=y  (ursu  argfa,  gHf,
THATETH qAT Aed! YTa<dd) |

E:\GOPAN 03\SYLLABUS\UKPSC\APPROVED SYLLABUS\ACF 775 approved syllabus 15 feb 2016\final ACF syIIa bus 02 dec 2015.doc31



gATAd gorTell &1 afk=d | DOS dm UNIX &T &9 &g+ (qTTcd®) |

grs—¢q

1. HFYSR AOTd dAT IR : 0S| d2m DOD fogef, |rd wxa fagef, LAN, MAN, WAN,
wfeT, Rafer, ISDN, X.25, w4 Rt |

2. GRS FIUTHT BT e

RIRE I BT URIA, B! JATaIBAT AT JUETY, WA IRIRD 90,
WIwedIR I, dhe AU, cafRd qoavd, AT ATaRT |

Af071a7, ydies qom fferar, grarRvr, |9E®d, gARIgTd, AR |

&1 AfT wIRAT, g8 ®1d, uR=TAS dT uReATad ATTHIRTT, GARTITS |

STRITGR AR 0T, geum sifvrar, 47 4ofl, Rer sioft, ergy o139, 4off fawrR |

98 ITRIGR AT gHudl, GR 1T, qedfaed: 1, arxfds: e 4ofl, Rer e
wfeelia amde, fquTRAr, uRATITIS gHR aRad |

I WH AMHAr, Hvfl ugAE, ITRIMTGR fqaxor, geadr genm f+zar, qsm@ @
AT |

U 1 1 At S ARTT 1 o9 ey, 1/0 f949f1, Rew Hoft, Furew Hofy |

“TYT 3eFYT : C++, Jfeciac UG |

3. J2Ih EXTHATY

qgzadal &1 gk © I FHIET |

dPd . dd Yol HUF qAT drfed uRarad, | |QIRMPMET, FamEedr den fafgaef, de @
faaw, 7ot gads qen garfewrad |

g fUgena . 9wEd Bg Wed @1 Y, 99 aRW, §qzEd gewddr |arRfordr,
aRTYTY, Fq=aa fageT=a & a4, |gzaal &1 G |
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%A IRTAT, A T Yord WA : HH URddd dm Ad P IR, Yord AT,
afRfRerfa STea |uregdr |

T U9 RE :

HIY TF ARE, Yo dAqT WL g AR, FIL & T[0T, GAMHA] AL, FILl g JIRTET BT
YR YfawEyur, Al BT X B, AeUBIAd 941, qreied o1 ydid T |

&Td qor e g8l

gy, FHTEal & UBR, JIedy, fauIwR®, a¥quR®, I941, UsdrE dal R &I
IRECIESE

RETH, UIASH B ART, Yo, WA I €19 o, 998 vd I JquIlIT, 999 Ud
g3 &1 g9y |

4. FFYSI TP Td

a9 JUAIT &F, gseia Jfaqar derm g€ Sl gfFaar, srmera g fAfdw gfeaar,
g5elid WHIEd, ATASRI YO, |feer Iouf |

YRS GH® TG ¢ RWTHA yddie T — DDA T §HTLH P UdIE AT T IUATHA
TH-Td | g% IufT gdie wfvra, el g o =g 9% IoufRy, gRIad el dem ueeid
HHATED IR Y3, & F—YIPh JTIG DI JWT YA, qI3=gI{hel ddT dTs fhel qhId, UTs
IeAfT TAT YSIA UHAD RIS |

2D ¥ ST aRad+ - 9o uRada, @, NDC gfaq qen 9uwy |rvw yonfaar, |§gad
e |

fIeisT dor feafiw : fIsisy dAweudr, A€l gwg ofer uRad+a ydie wfdra, as+ faafuy
gt TTA dem ®Higd-—dceias dl faaim g k@), a3 faftw fftar o9 wk_eds den
BISTHA |

o C

fAEue : Wvs, Tve Bisod, fawfdsd ggefa Uhdas, WS Y |

1% dg BTSIIN : Uged 9996, DAC TAT 9B WIS |

3D &7 = : 3D ATHEIW YuTTail, 3D u<eefa daiew a2m 3D gfRad= |

fafadia gfawuor @ fAgele 9gqs dom a@ig yad, wu yfgwger, CSG daT B-rep
THTD |

3D gYAIgelis : fa=vr faferar, gearaeie ufRad+, 3D 7 faftT|
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Bfa FTAWT : gl YW1 AT U FAT TSI DI dbAID Ol Y8 N AERTS, IBR Afer,
Tha AT fafer, e Iuwws fAfey, enwx faferr |

IHTL T BIATHA : YHTRMG fagen, gfafds, sotar den dag ufasy, BTAT¢, 8% I+,
|AE BATHA A, =SS BATHA, BT BIATHA, ¥ JIIEA |

JATFT AANYS . IR fAfde gawie, Wifds gfm—aifieve, weR a3 aga9 dais,
Rerfare faferar, sreaa, frsa qen gels fAfds &1d, gawe gsd, 9Tl ATARIYSS, TR
ATy, |rerd ey, T yTed |

5. ¥aR 3o & Ragernsa

HHd TAT 898 Ffaw9ol : BRIR FJ@dl, BReR IR, Adq d9viwd, gy agd®, ATd
qern ufRad® |

qd gaa1 g : a1, grd Gl &1 FAGUA], YRV &I &R, JATILIHII, eIl
TAT ATETH &THAT |

AR emuRada : gy ey, o Ady, fafya smuRadasl &1 fgavor denm 94
ATILIHATY | AT | DSB, DSBSC, SSB | VSB guviehs srufRad s dIT ElWa® |

AT smuRads : FM &1 g quisd, =Ror AmuRadd, Amarsr &1 9+41d, FM o den
JATIRAd Bl BT I |

W AruRads : feste a3y, = g9 T2 ' 99 ¥ad, PAN, PWM, PPM, PCM der

seel, mufkad®ed & dca| FDM, TDM, AM e FM Xfeal urRw®& dam gredaddr |
faf¥rsedry, sAfd oIR™ |

6. TP URULA : FEAT YUrfardl Ud de : g1, Iy deqr ug SeHAdId, §&al Yorfadr |
fRdl Udh omeR | gE FXAT yurmell # uRad+ | g1, vaHd—3, AdR—AEacHd, EBCDIC,
gidtfRer, ASCIl &g, ®e uRads, Ffe TS dom de GuR, FAEar ao 6T &2 |

gt AT : Ss T oM b qA 7w, faga aRAE 99, U & YRE GDd, & D 1Xb
Hohd, gdl T YA B SIS g T[OM, IS TAT U IeAAGIT AEIT GOTfeadr |

gfaga fiw g vd 9@ gR : 9% i g yHy, 9o i a9 HT IUAT B dh
sgfgfeaa &1 w1, g IR, faeiq, dagciy, SOP 7 POS wWwY | d19% SOP T
POS W@®U | He T WAHIH §R, §RI &1 I3 Ugel| gRI &1 |ipy vd Fifpy &= |

K am=afaa gfawuer & aifes o, 6 uRafdal & K arafasl &1 SUIIT &Y db Sl &l
ARATHROT | FATS HABHTARD! [Ifer dom & w1 HH 8 SUAT B 9 aTel dIa IR |
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WIFd dP URU : WY AT AqHAD db URULN B FHeUdr| grRI &I SUINT HR
frrefafea aRuen’ &1 areafas wu <47

(V) wgad da fwIrags gonfaar |

@)  oiwufora uRuer, a¢f ug YUl AISH, Fddd, UIEH, B URGd D, FAAT IUTAH,
|HAT SATAH, JATTHD |

()  9gIUTH, HIGTUIH, RS YD, HT AIATEDH |

(1) =@regd = B FHeudr |

(3) 98B, AAGILUID/HE AqAIed, HAAT SUIed /SATgd  vg MSI JraEaar &
FFTAIT | §RI BT SUAIT B &HdT AR B AHeudT | IITH, AJHHE A17TH, BCD

AITH /A AD, D AP Ae€ AITDh, L0TH, dig ToTd! 8g MSI Jfraal &1 Ul |
JABIOTT Tb TP |

JHHE TRUL : ARTA® T JFHTAG FATAAT B Fhoudl, by waarwd : foafRT qer
ved o, foau vaAty gefe ATRPOMET, Uy garw &1 fgaRT qom |97 | (d) Fowed -
() FHII]Y JqHiHd yRue &1 fAedve () AABTADG TUH : HA—1d T0THh, AT
N 7016, ffda GaET .. (3) ARTAD UG : AHTAd T0THI & fad K AFaT w1 STA,
g UTh, fJRd gy TuTH, g IREH BT IUIIT HIA ATl TUTH - UAY FATR BT
IYYIT HIA gU ATHH IUTED |

7. Y 919199 : C, ANSIC &) fafdrseqrd, v C UIUTH &1 FxaHT |

(=907 |X=A1 den JfuT &1d, o1 fawg a3

RO, digwed, ARaAg qoI gier |

T g deIm BIgd 99ed : 19 WR U9 ST WR WIsd Ugd | JIHIHE TAT AT BH
Ugd wisel, Ffe & fHroear|

gd FEEd - R yfaeenyd, Wi wigd AFHaT, AFe gRSTaAdl BT AeqIA |

8. TP ey HTAfafer germ gdfie T

GoIh BT, T |

Weq U9 ufydqar dem §us gradar, Jei |

IRT : YfIwuvl, JeuBIfeTd HaRUT JT U ATYE, IWMFF AW, ¥Id BIcT A1 —
WY, gAdH Ad AR E ge1, We g1 aom arfl gdis afvra |
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3TegE aR=ETed : QAT BT ATYE [UH, Ud g fapd gdie T, favd aregE |

gl TOTT TAT SHDT T&TdT |

2I BT, chIg @ fAued B dedie, i1 yfawuor, e fhaq wawu d sifdyegfed ot
AaTH, 39 e 4 uive fhad gRad+ |

5(5). safagda rfaTf~=a!

Ylsg — I

gRuer fugia : fgad sr@aa, ora dwnfam, ofeas arT 9|, ofeas greed
s, aRuer fqeeivoer faferar; AT fAeawor ; urer Aeadyr; JemRYd STd 9H4d
AT AGYAIT ; &forhT fITalwor ; R, RC UT RLC URTLT ; SATIHIT WRITAT TITRAT
faeetyor ; srgaral yRuer ; giaa uRuer, Agfad fear uRuer | fgeRe ST |

Hod Ud 99 : Add dId U4 fagad—ahTd Fadl Ud ao &1 fwue ; IRge H1d
fegR 5, Addd, ATAT JIBAT ; Fadd U 3fadhel X GHIBROT TR JATEMRT
Rgw w1 ff3aR T3 ®T 997 a7 fIgavor | BRU wUTdR, d@ ®UTR,
S S—wUTAR, AR Hod Ghdl &1 gfragd vd I9d1 gfoutlRa | fagad srara=n
@ gRT qed ®U Fhdl BT DFT, FFT AHE |

fagrd g fagid - Aa9ad FHIGRe, URTg ATEgd d a9 |IRoT, g
JAWITY, FHTSA AR BT URTIAH TF JUad+, G dATSH : YATH T IyaTH
TR, ufa grem gfaged, Reer =re |

qo U4 saagifal : Afaeror ud STals &1 Jed uRkuel (§8d U9 g ddhd),
fgafr gifoieer, | &3 yvra ¢ifviRer ud orq offadrss dAfHardsd &F g+ma
cifoex, srars ufRuer @ wd+d, ITH, fased™, rfafasyor vd srfdafa wemfic,
g3 yHrg gIfoieery yaefed | gRT QUUl yqefds : Udhel UG dgaxvfl, 3fddhd,
Afpareasd, gAfider ud wfed gagsl &1 faeavor, gaesl &1 Argfa argiear,
dfpared®s gegd ufkuer, fwe®d, Suasa cifds @ gidd @ fau #9113, Tahd
cifoex 3R Gfparas yaefe fa=urg, woaa I3 v a)k ugfRRuer, IRgew vg
Regg= faga myfd |

AP gaagifdl - gelrad A9, §ella ®aT BT gAdHIHI, THER, A
gATHRfAd glRyel @, (pTL, TTL, ECL, MOS, cMos)| HIJFd ufkuer ; FHfordiy
gfRuer, wie uRad®, Al wWaar Ud faaifed |
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A ufRuer =Few sl wd ouey, T U4 fIRemus  ySliad, JdofeH,
HTATAHS 9gH U= | gfagel vd eRer ulkyer, eawyd Jwig ufkad (apc) Td
ABIF Jod wU uRad®d (pac) | ATHATAS WHIAAT | IHAT Jfardalr &1 YAIT HRad
U d® HTAf=aa9 (ROM, PLA, FPGA) |

Sl ®YTARY - dgd e Fof wuraver & fHgra o ghta #xiiar 7 94
ATl Td fagd gadbra 9o, feenAeiia ;- sffircerer vd frwrgd fageivor, Aexy
BT YRYF vd i Fazer, aRenfyy ; yaras vd fawadwer & g ; fafagsa
qerar ; Bwar uRonfaa - year axor /3fi9 ud geadrfas Aefia ¢ srfrctero
vg fawres fageiwor ; i fa=or|

ofdd gaagifal ud fIga araq : sef=ras wfed gfewaar - sErs, gifvrey,
STIF, GTo Ud €T IIadIgs ANHATAd &F YHTg gifoeer—dfas s1fasror ud
gardd & fagrda, feaRa uRuer, @ar 3o fewes™l, dq uRade : qof
frafya va @Aty emgReer R vd g9aext & f9gld, oc — pc gRad®,
Rqa Al §=ER, dc Ud dc HAICX ATAA & IIAFIFT BT JTRHA AbeyHl,
fae=ofia ara aras & AT |

JIBRT IR : ATgfred TR : wad, fafged ; grfasarn urfasdr wod, aifasa
| ; utfamar fagel ; argftes ¥od ud edfy : 949 &y, gaqed 98 dlsTs,
egf |fgd Add Yuol, edf Fabd JqUmd, WRIEH cw ATSAT : JTATH—ATSAT
fgaTsS 98 — Udd d9d (psB—sc) Ud UHS ATgS ds| Algad Ud fadrgad ;
HAT AR ATIRT ATSAT : HeAT ATgAT U ATRT ATGAT Fhd, ABIV I AR
qigdd, AR ATgAT BT ATgad & Y S99 v A, Tugard, qd yae |
a8 IR ATgAd (cwm) dF : URTHDBROT AFUTEI, ATITH ATgT AR,
AR AFITE, M1gRT JAYTE!, HAT UTRTT U, Udhd ATgS d SAITEl, ATI™
Arsdq Ud AT ATgad ARITE & oIy Rraa—eafs sigurd o7 |

Yls ¢

gz 93 : A 99 @ dcd, We RW FHUUT . FAT-UTYT Ud YT dF,
gAfae & g gd IuAIT | I 7 sr9ga, XNRgd w1 AR dF ¢ wTA
el Ug wUlar yeld fagetwor, e : 9ol exfaw +9Idl, qa fdguer, dis
ATAW TF IR ATelw, ATgfarauee IS, JATuTad] UfdThRS BT AfHDHeud |
FATAUTT® pi, piD, TS, AAF0T AT &1 raze—fqarofig Fwuvr ua fqgeiwor |
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ATSHIYIHER Ud ATSHIHFYER : pC FECTH, cpu, JIIY HeT, IR AT, TIgHT
AREW, YIUTHA, JTRIFIA, WA IfARIYSSH, 10 JIRIYSH, WITHARI  IYTI
gferaar |

HIYA U ATYGH - FfE fIeawor © gR1, greed, wied, SHofl, e qore, gfRie,
URecd, STRAT Td ATgfa &1 AT99, 9g AT | FT9d Ide uRuel, gaag e
HATYT I : GEATH] DHels BT ATRAAIEHIY, AHIF dieeHTdl, gy s, q
A1dY, WIgH fIvelusd, fqwuer A1d] graegHAR, d19 dgd JiH, oIfHEex, Ty
oA srgdd gTaSYER, [aaia yvrdl, g19 fagyd fewed |

feaas : favawer vd =07 @ Rl daRor A184T T Sl HT T g3
fawres, afpy vad gfaemdy erfad ofaror vad faarer & fugra, ufa sors <f3m,
99 ydeIar ud yfaaren regg, s ydig ; dieedl gl ud wIfdd [ued
dengd ; onfefe waTtad ; gAfHd Ted; 9Afad vd A ad qIW &1 favawur, I
WMycd P FaeIReN : AT 9% vg FHersd HAIST | Wifas diee ¢fygw gfaemd
dF | Sd diecdl [ASCLRT AU B AT IIGEROMY |

Sfedads R0 : JATTIRT, AadHdd Ud | I&I0T & FHGTd, 319 gl Ral &7
JTeROT | afkuer faasid f¥rafas Agmadr Ut e1or ; afR=y, orgd, 949, Sif+s,
gReTfas Reto1, FEarH® Rl U9 6107 & U 3(drg dad @77 (psp) @1
AT |

FPIY AR : WT HIs AlgAd, Adbd W Hls AlgAT, Socl Algad Ud
faATS e IISATY : ATITH, HAT TG ATGRT FHoi1g= JISAY | Ffe FRIFAT HeHivl
. FfedqaT v dened e T FHis, FIdT dHlis | 9T AU UG FId he
BT | JATHST Tel, 71T gD T |

5.(6): SaigcifTad SIfaTf~=rd!

s — 3

A 9 Jggd - fagd solfId uarelf @1 WREAT U9 U 0 gATAD,
ArffETdaS oIt fq|drE®, graeg, Agifagd, drsfaga, qfeocy, gatRiery qen
aftraras ugref | fAfdpy duced qum fARTeAy Jduw, oRe 921 giad, Fares
whieh gy Jgaresd, fagd graary qom fagd aifye e |

Mfae godc~ad, sadcid gfadar T2 ics :
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AIAETASl § fagd 379, deIT 8<, dIsd AIRGD!, AHATAD H dR~C a8
@1 far fafer, gfa gvmg, Afa fagra, fafrs gerR @ Sisd den SHd0
faftrseare, fggdia |y, gTfewer; wies g9Ta gIfACH, scrs, 6To’s Sidl Raf
JfFaar, dTaR MosFeTs ; Ics @ HAa — fggdla, mos dAT cmos UHR; 3Tl
sAagiaa & qd |

Aohd Ud YUMTAdl : Fobdl d Gonfaal &1 gifiexor : f{ee qem 4 GHeRon &
ded H ygumell feel; s uRad! gfawuer;, R Amar ; wRkA wuraR e
guTell faedyor § S99 AqUIIT | AT [UTAR AT YUTTel! Ity § ITd
JAFIAT ; gRTAT qoAT ARRIYUT JgHd dq2qAT 3D AGIANT ; z HUTAY dAqAT ¥4
I gUMTAAT & fqeeivor qerr faf¥fiesdvor § S99 JIquAIT ; Igfed Fobd
AT T, WRER [ 1A ; T e, dgfesd fAfdwel &1 WRab
gurTell &1 Aqfhar|

Aoira RIgT= : I faedvey qeied ; AT YHI AeUBTld AqHAT, ad
JARIT AT AHAT ; AT o™ fFFor G |olre fagedyer ¥ S9d
FFYYIT, SAWT BT YHI | T WS GO ; z, v, 6 AT IRV HFEUS, I UISH
HT HA, AT T TS &1 fIeavor, I &1, Iord d1al & 9, &g 713
AT H EGOTd BT YT HRAT| TRV ATAG0S : [Jeld TT ITT 99, YAHIR DI
AT =g YRHINTY, YUTAdT HT GHTd | AATA FIAYT & d<q |

fagrd gaeig fugeura : fIga wifdes don gwae ©fdes d3r &1 fqedyor |
ATATH dAT UIHIT & FHIGROT, HAT Yo AHWIY dql I9d 1879, 4Fqdd &
|HIHReT, HIHA q2Or JHIHT ATegd § R YAR &1 JIUAIT; URYI] A8, Hd
Igem=a, Wl aR¥, JJRUAISH JIIUIIT, F&q Uel s+, =¥ AW qeldl qer
FIATEHI & Hol; UreIT Qe & I |

sAagifTe A199 qm IAHIVT : AT Fheudry, d\e yd Ffe favawer, g4
fagreia ATl dem ATAQUEl @1 HIY; fAgdld ATYT IUBROT dAT IABT BT
IGET=T : god U TAT JB1Y, 1 fIfRreeary, aquaiT| Sl yRads, argHm,
919 QAT TR ar sadrfs ol AR fagda A= &1 sdagifiae A4, Atenfis
IYIIT 8 CAIHET D HA|

Ylsg — ¢

Jed wY goiggifae ufkuer : gifeeer orfdafa dem Rerar oy daa favawo |
Fol ygels, rgfr arqfhar| faqa ueedl da-ia, ufayfte yael®s, Tyfa yaes,
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SId®, aRenegd qm ol ATYIAT, op Amp, PLL, AT INg®H THIHd ylRger qemn
JUAIT | W78 A®UH gRuel Tl a-7T Wawy fIge® |

IAPIF gagitte aRuy : REfET d@ & w9 4 gifawes;, gfaga fiwafim,
qfIga BTG BT ARATHRYT, HAIE AT TAT JTUANT; 318 Al db g el
S9®1 fafdrseard. amrgs Wt 9@ gfRa™: bTL, TTL, ECL, NMOS, PMOS T2 cMOSs §TR eIl
SAB] oI, AN T ufkuer, e uRaele, ol uRads, e Sudrs,
A FAY, S Aot FAR; ROM AT 9D AqUAIT | fFTU—TATSH | R-1, J-K, D 2T
T fUAu—varied; fafire gaR @& H137ex qm IAWFed a7 — ®U fIgcura®d | A/p
qeIT o/a UREd® | ATHETAD — WRIAT |

=01 gonferar - g7 yonfaal @1 ey difde dom Il 7gver 3ffhaT |
I qer Hdgaefiadr uR gfqfie &1 g4 | J Ul ddb-lsd; ATgiRT Tqfhan
faecior gIftad e yrawer Iurd &1 Adheudr | ReR m dom Rer N Mdiew =re,
Rex N i @& =1 A euspiiad AqfHAT &1 AfFeeT | dga urzfl smgfa
AIFHAT A AUBIAD AT BT FfFdwed, g yonfaar &1 3ff¥ee,
ey ®,; Alenfis Fa=® |

HAR gonferdr - qd Jaqa1 e, Jed ®U qAT A DI Gl d ATHASRT qel
e, ufaads denm srer yAfdaior, uRATofieRer qem wed; |97 fgurera qen
ATYRT AUTSIH IILOE; FATAIBROT, YHIHII AATa : Jad WIT H qIl BIgaR
JHATRCH; HF, VHF, UHF TIT &R ORI ATYRT IR ADdl b1 IR, IUFE FAR |

HeH TR FNIR) © e )Y ATl Tl ST SRRl — Jfadar, ged axa
IURT TAT Ygelsh, dRIT AT S TAqT AT {&H TR WETH ddl uiRuer| qed
gl gRuel, |ed dRIT UCIATS, {ed dRY AIY, HEH, o9dH; {g&q T YR |
SIHIET 201 IUTE SATEMRT FeA TR FdAR JOTferdr |

HTYCER gAIAIN - FEGT gUnfEdr | STer gfrwuer; WiuTae; ST WA WY TH
HTYT PASCAL/c & dcd; Hd SIET AIFAT &1 IUIIT; HFYex 3769 & Hd AR,
TR Afdey; I gfe aafreeu, WA |T8T, /0 GUITel HITST ATZHI
TIHEH: ATSHIYIHE — 8085 TAT 8086 &1 Tey Tl el AT, W= T
JIITAT | ATSHIVIHER ATETRT GUMTSAT SIfHHeT : YHUl ITE0T| TATd HFYTH
el 9D YHU IUAIT |
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5.(7): d&wfaed JIfR=®!

ys — 3

T &1 fager=d . guAdd fearfaferal &1 gpgertfias v afe fageiyor|
&¥, AR va erferafee fraR ararg, afqurds am, Al gTe, g8 gois!
®T g9, Uhd Ud dgfafdasdl 399, Iifye a3 &1 IRgd wya fagetwor
(Towa qoT fg ward=a &ife) Hifde ard vd diue &1 ATad= waa: fa=5or,
Ucl U9 TSR Ared, gariael — R |

e Iify®r : a1 faqre A ufaed g faefy, g ufasa va fasfaar, AR
&1 fmior, IRegew g ugrel drafds g erd@maid®, faefa gfaaa Ader,
g gfaae, TRoT 989 fqUHYT 9o weud W FF | RO b1 q9T
gferad dem faadd, ®eud ufuad, g &1 Vs, fedieR Ry, dgad
gferaar, A1l 9 uadl kT arel utd, 19 ud waw, faafa ol Adeudny
qerT fawadr & fagur | JIceq S| dom & e |

SO ggrel : Il @1 GRIARI B MURYd  AdeydaAry, ugref,
fopeeel ugrerl o <, g arg ud gfy=xoer Renfas, aEeg goif+ad
ugrell &1 |WIEAT AT I9d [T | TWTd b1 d1d |IEH | Arfead, AxTiiad
qerr i3 uaref | faf¥rs ggrerl &1 ATHT AU |

foafor faems - AR 99 favdv®d, SR &1 ATGR ATY FHIHRT | AT
derr wef @1 ofTfiie fqd=w| §g, oY YA AT F@Erad | ATEfTH
JATHRoT fAferar — ¢ €1 uH, 3 Wl UH qUT RIS | AR AT WATSIT BT
JAFUAIT, AFAT YfhAral &1 fIgadwor| Iz FHoil X Agdpad | 9 ud
RIS, AR Ud g9U| o9, Reafd, uRksfewr g ddg dsar &1
ferreTor |

foafor gega : Icured ATIISAT qe v, Afad si|d &1 gaigHr,
gRATAAT BT AYAd, UAdell ATSH Aqad, IUre fJbrd| & 599
faectwor, eTqar rarear| 91 § SR <1 qerr A1 d uH |
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=0T afR=rad : aq gl FE= — ¢ A1 favder| § e @y el |
ATHAT JATATIRATIT BT SATATSIT |

gRaraa ener : IRgd WMUTHT — Y1fhda den Redaw faferar | ufkass
qeIT gugewd et | vhd Hdv uferds et |

4T gl - ATTd Hod Bq Hod [dvelvor o gul I[ura<] Yee el
qgigard do e | TRITSAT YFe |

6. AIMUAT & dcd : HFYSI AISA, YATg AAFUI | HAT FFYSI AT DI
SIS | FORTRAN Base-lll, SIICH 1—2—3 Wl qIT YRfATeH TIYTHT |

Ylsg — ¢

1. S RIS : oI ¥d Fhedarg | faga i A gonfaar S aiasia
fraar &1 JquUAT, AW GHIGRU, U FHIGRU,  SUALAT  dell
Jufasmaofiadr qem 1ds Heer |

2. 313 Wl $9F, S AT T8 : VRGN SadAd qAT FUST SgAd g9 | AR
FCIH oA Tl 1 ¥gId So4, IiAe ardig deIr JgATdl gerar, T
[ |

TH 3T U9 Al T8 SOl H 89 Ufshdr, U9 S9 H q8AYd fqemic, 9l
ATs 399 H SISA JAUTHICH, 399 sedl & fqbey, ffae~g I Hied
MET | dBhfeusds SU9 — BIERYA TAT S J<:&U, STT IHRIT LT
frg=zor| 319, g9 dUT AW YA, dAc@dIfIe 91y ATITIRATY  qLT
FfRed 9 dR®, se9 19 favavor, I=a va 199 o7 qAT IFd! A9 |

3. SWAT A=RYT, GG QT qrargdad | Uh deil &1 fqa1 Hw1 aral | faeamia
Bl W ST J=aNUl, YUTfad dem Jod HWIgd gRI ST A=ART| HEA]
fafframae gaRY dom Jisl §98 of=Rvl Bq o fagur, fafesor a9 |
YT AT 3fIYTH WAEl & ALY ST [AFHY | dcdd faeedvor| ST Uy
gefiger g% Ud yonfaar, <afors, qiftus qom gavvl 9qierd g fgeor|
gefide & T[0T 91 fgeey, yefiaa gonfaar dem §ecsd, ATsarifa — g
qasTe — Waq — 9iRar uRea, |IX gefiaq |
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4. TI—FF dqAT S WIF : FAAAl, FAT TAT Holl FHIHIOT | AT qeIr
|rafd®d garg, A1 YWY, I WY | A&7 YaIg cars~d dofl §dIsd, garg
UR cdl IF @S, YUIfaaiy, (udb-a ddrssd | fqar faeayor der fAgefq |
IS, §9, URATY] dAT GHRT Hoil AAA G WA T FI4, II9 AR
qAT gl R FHoll FIF | AEYTH Izd 919, Izd $JCT d1ged, U g
gl BCIH & SUBRT| 3¢9 T YIad Sl YUITS], SHWAT AT, TS qell
I HHT X, fafra St I3 &1 aRATaT vd fRervr, fFaRe srqRervy,
STl ITUTe BT ATRi® gRewhIo |

6. Tgtavoig =

Yls — J

Sfrast fasms (7 Sfta fagm den yrqfaes wwrer)

Sfra fasma &1 uR=y, e, fqug &3 don ygiarofiy gfeswior | gdeT 78 |
Sige @1 87 godl R Sfigd &1 fasr : Sfigd &1 g — Jeusiid aavufa vd
Sg—SI=qg, Silared dI1 fqdrs, yd H Sfigd & yfawy ug fadror, grraricasiy
ared, arfes faeiu, gedt wR Sfaw & wawy (aFfy v Sfa-w=gen @ |
RY), Sl H S|, qff uR Sfigd, a1g, S don i A qeq Sfia, geasiig qel
I, 9&T JeAsiigl o1 fqg=ed, o1 St =17 |

gifferor fgr=a : iU, «99, IR eY, IhH AT ATATSY, UgATH a0l ATHSHRT,
FHY — FeY d YR YR IIfd T SHa—SI=<qall BT aiffhRor, IUSIfa &l
AHSYAT, SIfad aRGAT BT FTed, JeAsidr aiffevoer, giRRerfas aaffeor gorre,
YT d YTeU—ad, URRETT, 4Tey STd, YTOTSTd, HIe—ufdal &1 uiRero |

fafrs uafarofia aRRerfaal & ol uiRRerfas  sqead, SdaIgivs,
YSHITHE, ATUNEIE, Aeigi¥g, RIS | YfH 9R Sfiaq &1 fadror qen adq= o
fIqRoT 8 SRS HR® | ASTGIUII 9879 |

GRITIA1, YThiad Gl €T fquy a3 qom qgd1, Sifdd qom Asiidl Aqre |
FdrHYofig qer SadIeNoiig |rerd v S9dT Iy |
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T BRI HETE - g9 U9 Sflg GYEd, ¥Rd $I g9 FUST, Sg—oiwg HAEre,
ERE] UY] AT AH HHTEH, Wd G, {9vg Wy gaedy, Hi GHEH, TR
&1 Sy eqar, Aegfre T & g«ra |

JAAHIONT FAEF : SATSH e+, BIIAT, dd, Thfad 149, SarsH ge9 &
@afRd ST & aRkone |

ArSiT dIm FHS! S FHIEE ;o qroll uTdl b1 dfa® AR qe sHel HIHg,
Aifds SfigT 8 O S & 9id, ¥Rd & dIell Sfd 991ed | 9989 B o
ATALAFHATY, qT¢ 3R T |

g1 Ud wivel dded, dfge Refa, wRd & @i sl A9, arqy e
S | SOl FEEE : df¥ge Sl IUAIT, Holl ATITIHATY, YRFIRTTT deIl IR
RFRTTT Holl FId, dbfeud ol Fid, IRd & SHoll FAEA | UThias el
o | A9 & URWURS Y49 |

Ylsg — ¢

gl fagi= (UafaRelia AT AT qAT AYd ¥ fasr)

gIAareRel H1 IMEIEIED,  argHved d  GiHfad rafie gHrE, &S|
Raaar # e, dRas THaige & IS J4fHAT, JTd B IFAD,
FgraT= Hifdqes o1, faadal &l e Sid & o § uRRadd, ggiT &1
e, od H IuRerd AW, §d d qavd ShAvig g fchdaviia qfhary, o
@ YT JAT IIT D IGId, G Bl HATH Fd @ qon A uRad,
Refaenad), firsa @1 ouf, arafae ewdr, arafae gdca, ra omenfd
FFRATY, FgATNaar IUTE, HTEIAS YUl | HARGRS fHH0T Tl A179 IRIR
U IFD YHTG | AhIceH : PHIC ATD : BISQIHIEA, IIATIR, IEHT, AIGAT
AR ITATIRT BT ATATTH AT |

ATIHT BT A9 dqT =307, yaiaroflg g& &%, Y U9 3T FAISI gdb
SR, AT TR argAvSHId ReRAT |

qIIHvSIT TITd AT §ATY, BRI I FGHIAd B dTel HRBb, AHTA b
&Y, &, I fagr 9w |

ged] HT ARG HIIAT, HAANTH fdHTE, Ug I<:Hd, AaHIST Bl
ARFAT | AT oI #eTard gudl |qa T |
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Il @ UBR, ¥ TP, dd D qgoAd Wi, g @i, @fe rarafia |
43T U4 gHG! GYEA1, kq, &R UTHAT, a1 § W[d YT g&d aauaid qivd, JaT
FIHROT, IR B HaTY |

7. a1l
Lue—3]
I 9= e

g9 uIRRefde & Sifdd iR oifde e | 9 WY SaURN, U¥dh dad 3R Sl Ha;
IRRIABR 3EHT T oRA fdg | 9RA ¥ a9 & USHR | Ul &I gga, |AeH AR S$rd, Siel
I 3R gl B WU & g | a9 9eF & 9 g a9l B gifad &R arel R
BRE | a1 H R AR URfdd YRIUGH, U @I ddbeild, 99 UIERITAT ddb-lh— UERIel
FATRAL, Uiell 7 3R T W IW@ME, U Gge B3l AR Al 95 (URET) =1, U1 Td ST,
TS, AHTs, GUR, U d¢1 e |
a1 e ugferdl Td geil o qde

9y U, SMeeIed, WaRUl, I, HIUN Ud BUNR Ugid, oMl & =g+, AFd ddaed
TOBT BT WATUAT T UG+e | Fagd Ughd, =07 daiid gegg I Ughd, SWI dicasig a9 aeid
ST T AR H URERFIG UG I Wl | @ 3N He &1 Yiiadl & a1 ded ol
T I, Srolbord Rgded, e Hidl DhojRAT §HIChIlorT, Saafoiar dlfehiforar, sfad
3MfhRfer, gavfered ersfie, et smaiRa, srsfafdar ars, iR oiflelieer, YeRIaIH

Tgfoem, TR SgfrdRT, Aeod fcsd, SdeMT dfew, cHiMforar <M, effmferar, el
<fHmfer Uligema, caiRved sfiead Sfe ST |

SN el gd FHIfSTh a1l TAT aeddhdr, J& BAc & JdsR, Yolfadl bl ag+, By
JEUANSTIT uredl vd NTFP YS! &1 “is[ aRT Ud $89 &1 gfdd # qfAwr | e amifsts arfat
R 14 smuReridr| o= wewififiar | &Y e arfal | Y &3 o g, I IR od 759 9
arferat |

YA e UG STANTH YaEe
99 H&I, AR WREAT BT e, Al IS Td Sifde T[oreE, g ERefor, g,
Y—&RU] & PHRUI, &RV & dl8dh, arg 3R el &Rl, YA Td IRl Y & AR 3R GoIR B FHRR |
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A R H Al B HBT, T & PIEIdh dedl BT FHE0T 3R G Q@G | G&H D DI A JoIR
H DI | STANTH Ude, STAH &l AGURYN, difd] Sidl e JaamR aikd Fhaor 8q Sianmd
I | T ST gRT BT WY AT AR g =700, 3fawd &, adg d gadl &l
q9atd STHICE STl H Yaed, Td ARV 3R Td Hod, old AFRIM HI AR AR STerT
TaE |

ey uRenes

Uy UReNEE T HMRI SGERON, Ugladi Ud ddbeild, UTdhfde HAMe Ud ¢ SUANT H
gRecH | 91 IATEA 3R 41T e, RIUAT, Jedidh, IEREE Ud IUAMIET | |afd Wevr uraiis
g9l Ud D BT GUR | URT IR H AT UfBAT Td qhild | a9 SR A Ud @R el
I=IH I ARETU JATEYDh TSI qheileh, dIST YHTOThT |

YUs—d

99 g9

Sqay, g IR a9 Y= @1 ddiid, URITE & SHTsdl IR UewH, a9 weved, ivadT iR i
s, |qa SR & RIgT I 9, 37ad, ATee gef & HI [Ieeiyvr, Susl e, aeRmor e
BT UeeF JIANYS I+, BRI IR B D1 Ugforai iR faRredr ik dsnfe uewem § S9@)
A1, UdRfd ERefvr, i fafdedr ok o=y M, 91 I IR S9! Wikar, Fga a9 Uad &
Rigra, & faf), fIwaR, STAIfar siR fer, a™ 9= affa @) eawer /3397 |

g1 A9 U JGR Fag

Uil ok ARE SUANT AN, ATy, $dls, I, Jfg 3R UIeY SdH, J&7 Uldh, F9 AFe diiid
Td 3id aifie gfg vd JRafelT ugfodl iR AT Y@os, SUS UMD, R WS <dd, Iuf dF Bl
gAMT UG $HDT SUINT, I U [Igelyor Ygr Wdad & RIg IS8 3R YRS, Jgx AdeH
SRT I 3BT B Siid BRAT | a1 Ud-e= 8 WMol ga-T ughd |

T4 31T Ug faums

g9 SeleRE, AERYd g, qod  SUANT ATyl | AT @1 A Ud Sl | ol SRl @l
A1, aTF@] B FeHIRAT Ud AHardd O 9Iver | 99 Idral Ud Harsil & Jedid+ gd 1o
fFrg=or, faur: a9 faer &1 e, 1894, 1952 3R 1988 1 I a Al |, Y IUANT Haeh
faare ok a7 Nfd, usrs ud MU @ IuW SR, WRINA Ud AREIdAd URadd | 99 Bid
JMavgdhary iR RIga | R 99 IfRIfad 1927, R 99 (ScRigd HEH) 2001 S0 U0 a+
TRETT AT 1976 a7 (ReTT) SRAIIH 1980, I Sfia (FRefon) ARAFTRH 1972 IR IHH HIMEM,
qAfaRoT (FReT0T) I 1986 |

9 GEEE Ud SYANT
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IR0 /Y ¥ GRIEM a1 & e & g, AT (Logging) Td <igT dd-ia Ud RIgT, gRag
ygfodt vd o9 Sarel &1 fagy, Mot S a9 Sare (NTFPS) oW ud ®rRigs | e, 0, ofi T,

dellg o, defig, 9, 9ew, R, 94, df9, iwfig i, IR®Id, oG iR Jelld &1 U8 | &S
YEHIBRY BT Hecd AR IMMALIHAG UG ARETl, W RIgrd Td FehIdRol &l Uglaai a1 g
I | BIS I[0T FHAMT IUGA Td SYANT | Fal, YR Ud WA IdAM H SR BT dod Al Bl

AMYfet @t g ReIfd | IoTss R YT GBS BT SUAT |

99 &

JAMALIHAR Td W, 941 & I & foly IRER |eIg— #1949 uTel, #aefl, SiTell SMeR g4
R HR®, FaR vd ITaiRd 946, AFa [de 8 a4 @ [ & oy IcRarl &R,
OfeReNUT BIeddRl, T4, a1, 3y RIBR, Huae, AfdEHY fdy Urad Td 89 W =01, a4
A & yeR, afd, T W) FEF0 | AR &7 T9@ UG a9 § IR, Afd R A A | iR gd
YT &3l & FEdYUl dic Yd 0T | Fafed Hie d T JdeH |

TteRer v 9 fafdear aRads

JYIaRY] BCh Ud A, I T J9d, 99 A Ud fAfdy A+d erieemd S AT, fHeior,
[ gRAHG, Jaiearel iR Sl fafdear § S gfg, gyl & UaR U9d U4 RS Je,
AN I, W BSE UG, A URA 8T Ud il aul J41d Ud =07 U | aiaRor HReToT
H UGy UG 941 @1 YT | 9y RV Ud SUER | ST U4 edi Uguvl, YIiERvl ReTol, YR g9
fareeryor, wRevr, Siig fa=im, Sl fAfaadr w@Revr o gfaaqer gl w]ie el & ey | d| aq
gTiRRerferen! Ud A a1 aReTo |

8— Y—fasm
Yus—3|

1— MR J—faem: fae Tl @ de 7 ot | gedl &1 IAfa v arawe | faf= faftri g
Al BT [ FeiRor qom gedt &1 oMy | AT AhIAT va J—d=ie AHRRI H $HST IUAN |
SATATHE! @ BROT 3R IS, SATATIRET HEATY hY D BIROT, U1, fATROT oIl SHBT SATATHE! RT3
A T AT U IADBT D07 | gg—amd T8 AR @1edl JT A AR Hed, Fade
[IEIRYT qAT Yol fdad=e!, FARLT [Uddi & UdR Ud IqHd Helguil a2l ARl & I [[elg g
fRenue @1 wfer o |

2— Y3 fAS: MR FhodudT T Hecd | Y—adhidd UfHIRi dor RMier y—anahids =@
qAT I URTUTEH | ST T | FRE3I TAT JARFDB! BT RIATRIT A HaeT | faenet —arapfort |
JUdTE T3 | YR SY HElGIY D Y—3MTehlcih e |
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3— GEAT Y—fae: uliee T fdea <rEgas Ua W faRuT | aee 9T 93 @l AifFaT RRaw den
FHAARI AN TAT DT I qAD Heed | Ul AT AT 3R SHBT 3@y ufcrdad
TAT Y—JSAT+Th FHRITRAT H ISUIRT | WRA BT [daci-iep] S |

4— g o= - gt (A1) WA (HepT) SIarerd | SHaredl &7 URRETT ol IUTeddl avieRol qoT
T vgfd & AW aRed | 9fde eR don 369 W R a9He e &1 g9 | sfeats,
fgpure! IRSIUTE UAMISS ggaiarse Ufdh-lse T UaTell @l M, aiiidry ar fderia ygfa afd
EG e | %G & YO g dUT SHd I ATEHAd 0T [ Bl H BIwmdoiad |
STEAIR 319,775 AT AFE & b &1 fORqd ey | sl g ufd Ud gAGI Hed | e
STaTeAl @ UHR T ST da—3=yor # a9y dev Afkd 7 |

5— WRS: RS & Rigr=d Ry qiffeRor Joa1 T/ Yl WRS AH AUEH | AR SUHETE T
@ = qdeie gonforl &1 fa|ga o | wWRfAgM H O dMT SRRI-aiHaE
Td— o e, IRATH—gTe U, fheeM—eRRR dm ola—dared Rl | 4R & UgEed 9qel &1 fawd
& gl ¥ Hehdy, A= s gonferll & WRRST B SU MR J81g1d § 1T Ja=T-h
(BTeTdN)STTdR] AT 1Y Al | GRT WRNIfereh oA |

Yus—q
fewea fasm wfefasm, Ya g don snfefe yfasm

1— fed fa9m, ey o sfdedy uarel fReva™ 9qg | Sae S | feedl &1 32
AT a7 § TfiexT (feed Fahad & JARET gl | feed gafafd & fwgor 4§ f2ifew v &7
ST | I9T a7 I9d 9 | feea ifafaaart | fevead oeaas § TR &1 SuanT |

2— YBhNPR T s garer & 9= Rigd | GafRrhdr 92T SRIFeRedT | UhTReh el
& HABIAT | IgIuIdT, fgaTuasia, AT qul qer fIeliu | fhedl H Ueiie e fdeyor
UHTRIh TEH STHRI |

3— Gfel IS fded TaRA @ d@; 996 & ToRA™FNG B, 9, S&1, GHS(Ud], Igaiud]
q wewdr| fforecl &1 Saaded HiaRe Ad—HueRT ISl B fgd 1eagd, 39 a
AMfde IS do UHIRie o7 o7 S YA (3 o @) 9 @fel & uRdad Ided &1
3T |

4— A A A1, BT Gord, apfa qen deed | fgaih, e, yormell &AM uraver ARG e
SHPBT Hed [dfa= srfafear Rigra | §791g fawes den WifieRor | e don GRaHT U9 SH6T o d
A8 | I Al BT IHTHROT IR & YR AT el Bl AAG0AdT TFAT AT AT— IS AR e
AMThIge, UHISITSe 9T Sh gdTeT [3raara] Ael & 47 &7 ufeard | gga= dor RBrefived | Ted
TAT AT Td AP Actol- A8cd | aTal el bl aiffdxor Weol aof faess | ¥Ry @fst o
SAPBT HAEd [FATo—gAiere &I Hifetd IRGAT radTel Foreoft Jm ISHes | A AA—UDHRI &I

IAGUAT | HIITARS UfBAR qAT BIAIRY S UHR | HRAARS dIfe (US) 9 T daerofi | AKF
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qAaT AFM 3R@ | SRS al & ITo-,98a- adqT M gl Ag@yol el & Aerqoiaar dqem
NENSEEE

5— IM® + O IR 3Rh WS T W, Ra fa ufaerd | @i el & fmfor @t
gfhaT | R el © T wU Ud AREHT SRR fHeTdl &1 dRfihRoT | 3 e w1 AR |
gIgoTh T | AR & Hs@yul o1gad dei swefcad e de o Urahfde 319 &3 T°1 raar &
BT AT | HRA BT Fierol FeT | @iol efeme | IS Fif | @festi &1 FRefor qem S |

6— ST JfAT: JdeToT Tl AUl Tl & HeIdcd | I, UTad 3% qAT WSl Tl vl
& g AT | A=l qly, JRIT G qAT FSh bRl H Yd=IIh HAlCAT| JaT ;A S,
A9 IR RAFA & Joidd | Ia—hIe! I SUUE Biddl (Fcdge SHoN)®T Yd=ld =yl |
SO |

9. e fasm=

s — 3

IR deIT dfiddrg w1 el H Qe A9 &1 fawy eF qan gd el
8T | AENfed a3 T A9d) Taarg, b1 qfHe1, Alefie vad Iure
@ | H JI U9 JA-UDHIPHd YIWe ded YT (3AT3.Y4.99) Hicl Td AT BT
gge, Siel, TWRUAAR, HTAUTH, BIc BIc T YiReor o1 yqed |

BT YUl — dxferd Edl, Al9ATR SuUS — BHA-UswA — od iy —
UIve fhed ddble — BAEA NUAT — g FRamEE! &1 ST |

ygfarofia grrarl — Iradrfie InrdrEr — Sifde — qrEmarl —  ORERTd
ey gHd # YAfqdT | BT USHd — geH USEd| BEdl b GErR  qell
I Bl A aRA AT a9 # AT grenfirar 1 fHaT |

geff qem ffres w9 | ydAfa wadAl d g9 gomtaar a Aty — da% uvmE
G USTA, YEIDHIUT QAT olg g J9d yfaed &1 yfeRigewdar — Icufkads qer
gHIOTAT U9 — d9pd aRkadd ql gdd JqUATT — IFral &1 faerd —
URED GV — T HIHT G907 — sA—fagl IcufRadd — S=gsifias ulel |

TR Juadl & fad uRRgey aifideu, FReM~e wd sfienfiies Iuad —
JTHIOT IUGAT BT Si1d GIGAURS ATATSAT, AAIRSAT & WA, IASANT dqqT ¥eAd
AT & FHIY &1 AT | AT 211 A" yhR & SUGAl &1 RIUAT Ud IAD]
RERETE — ARG Glel Fooll — 4TS |
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ATETe HAA H Hels |9 Yd qAT ugard &1 gl — uRuyaadr asisd
— UHHAT — HUSRUT — HUSRI HI Iyl — WoeRU §HY &7 fIedR — A1l
®T IYIT — g IEE TAT BAA Ubs 9 HUSRY FHY & [IH49 H g4l
JTEROT — fIpdl &1 =01, SARAT — ST, AT AT GRGgT b1 fqferam |

gE¥DROT T ufkReror — fafrw 9rrardt Scure - 9ErarHl ov Srenikd
ST &1 RJATAAT — FETIH I ST |

Ylsg — ¢

AT Il BT ITUTST e firaT

gaard Reafa dem A9rg=rg — A= Jgdl § Seary, doil a7 Arazghdry
— UOEd dddre  den gigener wenfifear - wEd gunfaar - giemRiger
gunfaar — e o 48raR — geR — Uue—gd—IgUBU—3AULY Td ygerd
— a8 — faferar, 9o AMawgeddry ud ydgd — Hels-vels Td  yivnero—
STHUTI—TRUGIR YIer9—U1ed g&fe fFarmEsl &1 SuT — yRuyaqdr qadie —
HAA Hers — AUl eriRor — defe faftrar qem d4feT — woSRu — %Hd
gpTd @1 faferar — oftenfie a frafqa F¥Eay te—1 fiw Swred |fed fiw
IUTEH dhHAID |

®e USTIR — AT, DT, A1g, AaxT AT, FR, TYIAl, JFwRE, JTAY, IR, ¥,
ATTSAT, A, A9, AU, 3T, WA, IRAY, Hcad, D, IR, J BIT
BT |

3T UQTAR — THICR, 494, fHSl, well arell dfesar (9179, #ex, TuT €I —
AIFT, AT — [ dI70) Hraol Afeadl (WIS, d8gA) H& had Afeadl
(YT, BB, ARE) BT FiewqdT (hael, TWRYST, a¥gul, gl f9war, dgg
qn &TefIHd, a1 4a1%) AfeT dfeqar (e, mam+l, sidl afae) qa
arefl |festar (WoR, qefl, oS, gHwax, qremHl) uxl arefl |fesar (qrers,
ATEgd) IAATANT, TS, AT, DN U< |

g QTR — FHAl, [ATd, ST, TARTSHS, Safeidr, WaT, dahrear, Hcyy
(BT T[T, Sl FITUGH, TAfSAIA, FHYW, IRART, URIRIH, yweR, fodl,
q& %) |

ATl B USTER ¢ Blell e, gATIH, Bodl, 3R, g& AT (ST, SA%d,
ST, efsar, defl, SfikT, I 421 arel /AET) |
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I USTIR — ATY, BIBI, &R, BIHI, ARIA, dA—dTS, HIS), F=rdrd, Ul |

AMUENT Ulel — DUARRMNY, WFT, STATHINRAT, AIATHH, TAIReNAr, wifeery,
grafRerd, fefrerfas, verar, amsfods®, sagmd, faenfaar, aarfeear |

gufera g — RRfrm, Aer, onifyym, gufea ora (RAwigim=a, dredr 04,
afgar), d=rell |

10— TfOId
GUs—3

Mg e A0 - Afew FEfte JER, aRET SIfa |afte @1 991, WRad wuicR o1 Hife qem g
dell 2feed vw, iferfores /19 de siMereftres |fder| YRaw wUidR &1 ofyE, Ufdd T Wi
AT, HUHS WU, o], W FHAT 91 U], faftd wui § S | i, A, v
FAfAd e, B qunr v 2R oegg, S sifderas wH, fgurch den B wul @& anfi
qAT Vb G | oA Rerd fgurcll wu, Agdifole |FAMIA | $ol: daRdfdd Gy, HHY
I, UG HeiIdl, ARG UHY, CoR UHd, JMfNEmd wu, Ifaw dur S | dudrn erRER,
AR | IZTR o, A adwer Sfeas don s | S | ffad den sifea awed
fger Qe Bren A e (S ufafem) dier qom T Bedl § IR | 8% AT, hed dg | &l
qen A el @1 dveliVe SAfAfa: SR dor gara Fderne! | a1 faamsi 4 ve anig dn fgani™
FHIBROT | FHAS, AT, URaerord, ard fdwiol o b UG &I WRal drell 3Afd IRaerdgsl dol S
RS 0T | FEte | gadr dol WIS Bc A |

TP FHIBRUT : Aqdhel FHIBRU Bl DIC qAT °1d, UM DI dAT UM 910 & FHIDIL,
GIFHRONIER, FHETd g AT JATTA bl FHIDHRY R U Afed fdhel FHIDHRT | Reb
el T €3, cos ax, sin ax, XM, e, cos®™, €% sin bx @ def # fRy W | |k
Rzowor : wfewr 9w G, ey ok & ARY BoAl &1 dhad, UIUdl, Sgdui~d bol & B,
goril 3R el el d Feuer den S9e Wifde e | Swaar B & dherd, Al ToaHd
qerm |fder FHIGRYT, S dT WA T | fewr faweimor @ ufder @1 gRem, e o1 wuiaRor
gfcr aRadl dom W uRed] Ufawll &1 ART ToT UG, iRl &1 Haad, AR [oFhd, I Ui,
fPEIBe Ui, e URddl  rdderd, Uil Hoba- H JaUKdl, Hel qo Sisavodd | Refd fasm : &
T T Feld b1, 3R faWd Soll, "y, W beael, diodd ®R & Rgld, A 1 eI,
AF IRl | gel BT dged | O[99 - Wdd iR FaREl B Bife, ¥Rl YR I, AR 377add
i, T WR M, gl ageg i, BRI TAT Hofl, A Fell B e AT | dUR b [IH | e
gall & M Berrd | URad! wdHE @l i | URET Areg| 6 i | g Refd fIee 7w el W
Td, fa g9 91 MR & 3iaid dRal &1 ddal, qe—dha, 9% dall U YUed A9, dkd 8¢ fuvs] &
AT, Ao BT WRI 3R Al &1 a6, agAvse Fael Te |

YUls—d

E:\GOPAN 03\SYLLABUS\UKPSC\APPROVED SYLLABUS\ACF 775 approved syllabus 15 feb 2016\final ACF syIIa bus 02 dec 2015.docs1



9IS M SUEHE, AMT SUEHE, R &l FHIGIRGT, [9MrT—aqs, mEn! JeadRal Wiy, el
T, HHII FHE, Dol THI ol TAT [OraTaet], & IUSIael, IR IOTSIaet] Uid, 3ffgdd [oreErs
Ul dT J@iersd Wid, &5 fOWR uRfAa eF | afde faweyr - gRe wofe d e & fauw
Hey Afed 3o |iRkefas!, Sl aed, Yoian, gfd, ddd e, e 99M ided 98d a9eadl i)
HAd WAl & IORH | HM Kol AR, MaaHdd dUT I9a AR Ufey, IgeR Hedl &
JaHe, W HoT-THd IS qAT Afous | aR<Ifdd qam |fws], gal &1 ARl &1 FRuE iR
[ufaad, IfaRvr, Sl @ Y9 FaRell, U WA SRR, IFd UM, SR & for wdw
BT TAT FAIBAI, gAATD | AP [y deeifies weld, Hrel yddg DIl FH6Hd
gF, g SR, <or At fAfeEa], drRt saey Wi qur ke |Hieed | JNRe Jddd
HAIGRUL: 3R Tqdhel FHIBRON BT IHT, UIH DI B ARMH Adbd TRV & R, Tive faf,
3MeR VT Afd 3MfId adma AHIGROT | AifFD! : @digd fdnie, @R BefHM! 3R IR—Tel =l
M, fSarerae RiGid TaT R FHIaRvT, STecd STel, &1 IRl # g¢ fuver &1 1fa | g wfdast
D i FHIBRY, AT SR Goll, e ydre Rigid, fefdda wid, sfdRaer wfd, @ Sk s |
&I fAgelvor - aifdsiiy dor 9gue AHIeRv— ARk fafY, fgwrem, fear Refa fafd, wew den
RICTRBAT AR FAD SMAARV B DI, JATILA TAT F&ATHD JdDheld |

11. Wi

Yrs—3JH
T Ardr Hifa! g 9T UG Qe ¢

1. JiF@E— e |, Fag, UEad, Yoo Ueus, SIAM da dell JARTeNEl a3 Yifds IRR &
IR & A1 | GBS YDA | a0 91 &3 & IR dbe B ! ASRT BH Sl R |
PN 91! g& fU=sl &1 TfT | oA FRall awgall & Tiia!! STscrgel, FHFR q AMerad
el @ FH| Maen, R, 9o, (36 &1 Se@nget | S Ga, e (Folreol) e & Ui,
TERRBM, B 9ol | GHpHaadt FF & =iid I, BUeR & FRE | HEH SUUE &I T (ReR
SUIE W) At Afdrear! faftre aférear Rigra, ARdeIT AR & TN | dR~ & HARK,
AT BT AT BT 7 | SH BT 9T & A1 YR, S-Sl Fadeddl d avdl ], FEHes,
Fles T, O], Haol AfeT ¥ gai & ydie Rl uigalol & g3 f9el, IRl BT FHIER
qAT D AR AFIAT |

2. AN Hifdei— 99 afder & FE, tve, el g%, FHAhy 9T wars gRddd | &S e
g |, gHelesl ao Mg & B | Haadd W | FATRTIA—FeluRTd FIHR01 | SpHUIT el | 5[
Dfeds AT | FEIBM diehis A | 91 &7 Tareds Rig=a | 97 @& fIaver &1 faada || Soff &
|AfIHTSE, TG @1 AR S, Aeg—gh U F1s i | Bt w1 fafdver| S @ fARkre A,
M= derr S Rigra | 99 &1 M, e &1 frm, IR fFadie | 9T w1 S smIEar
Rigra den Fer WagHd | wea fagre gRT 7 a9 Sares den ag weiided | o g &
ST |
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3. T U4 Ie— 3, O¥al WA T | IR I I & ISeR— G FqH, RUT &R vl
gRRuer | ReR Ud =@ a_dl, rqdfad Rl I, YOMfQd QIe= def gA1G | TG Pl AI&0rdr | a=
HHIBROT | BRAND & | FATA AT A T, T BT JARIIOT | &7 A erad ARel AT
forATS], 3MeRfert | 3facl IR BT HRIR fAveiyo—ast dem i a3 | werr dor 99 a7 fawdq |
BISHA BT RIETT | M Td dRTT &1 a9, Bidd aigiisd {ea—RT Alberdd  SUSIBRIMIE |
fqaca—Bel TAT BFRIBR HRIT HURY & wU H [dad | JIAHR Td JATBR §RDI F Bl qoI
BIeId] [JacHr | ANg®R, UdHd d dgReci | g, IfST &I e &1 el | USRI SR
| Yol T A1 | gavl gfad gerer (&R, g 9l <" gik) & Sed il HqEHr | g M,
fgaemads &1 B g | UeRig goF, dlarier, ofR sid (e aeidE, S aar o

o\

AP SRITS) WIFRI Ud AHRIS Bl ARGl HI AR | SAITH! RIgTT BT JJUANT |

YUs—d

1. 9SG AT FEBE— Tl BT 149, d8gd [a9a, F9wY &3 H FH WA T FFERE el
s T TSl Ud AT & FHIGROT fdvg Sfdel d 3= Hdlad ddl | dagd oRT: A &1
Fq 1 39d FUANT: gdic WA U, dicds Sdd 691, DABRER 661 | qRII—|Ee FH Jon 39
I | TR BT yRufg g9 qr SguANT | R IR0l oI &5 dIgdT, RSB Aol | gRildR
FISAl B AT W FREDII &7, gerlos] qusall | dagd EHII IRV BRIS Ud ofwol &1 R | W d
IR IR YT 9RT, el A1 IR gRY, S Ud §HR 3ATe URY, T[0T T[0T | Haadel &
AR TAT degd DIy ORI Dl IR Uil | U0 daex | gadl § Frord & Ui STgmRl
OfRl TAT B FrIded (OIS SURTH A1) LI |

2. I wHifdel— gEsSoM AN &1 IR RAgFd, SoidgM, Soldg™ Ru9| Uil wd wad—
WIS | I — TRl YANT TAT WIS FIUSHIT | WA H ddey Aled WISl Ug, WagH! NITRAl
BT GeH ARET J-j Tur L-S gEA | SIME gwiE | uTell BT Judei Righe | & |gaged aur e
SOIFCMl @ WISH! UG | golaglivd dUs Wagl &I W d GeH AT | I UHIE | UBIT d8ga
UqId $IFSd UHMd, S SRTell ax | ORIeUT <dadl | I+Raaar &I g | 9drved  Jqifddml &l
ARG | SHISTR FHIHROT BT SFTART (1) qrad H Regd &7 dorr (ue fava & iR uR Wiy |
S iR gMiG Qreld, SMEAT Hed dT gAY Hhod | (SARIfHaT, sffedr, dier dem mr @R
NPT & HI YRS RIgTd, T T SHoll, A WIS RGUI, A TRIRG A BTl ATHa
fogues qorr et | URMS Ruder il | go U1 d1 I GRSROT| g TAT HHGR dagd
DB I(BAT | HUT @R ARFAICT YT @R | ATl Bl URPE = |

3. ZAAEIM@I— O &1 Jve fHgra aTdd dGardd ql AgdTed | ol dl aTel Agardd | O T
Al affRey SR S/ITS | 9T UG I AMEd O U9 9| AR Aol | ST arred] a) @ fasieRy,
YT QI ATGele a0 Hgad H SRS duT CINeY &1 IUANT CTfoRe” SIWIER0T | Ceflfdoi |
ST e TAT S9! T AlCIPl, I9D BB IUANT |

12. |ATRg®!
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s — 3

IJifgasl & SuUAIT, fauy &x dem 9, ISl bl AIE, IIfHNoT qeIl
Ao, RET ud IEnfasia gfawyor, sraferfa, geivia, dusadr dm daedl
& AT |

grIfHedr — SIS, IOE dgT § b YHI 9 IAGT JAGIAI, WIRT JAHBT |
Irgfed TR — U faer o fgfaer — grerfiedr ge7 — Surd qo gfiqel sev
— YT — JATEE! qAT AT ETd AT TAqd A+ | IFaq de — fgug w4,
AR SYIHAT | Fad 9 — YD FATH, IR UTAIHIg dl YHTHI | Ih A
— =g7a9 i fafer gRT IR qorn fgentas FHIBROT | Aeade dqer A |

|Hfte derr gfdesl — guafted vq yfagsls, ufasefia gea dor Ae Ffe, faareff
BT 't chi-g7 dT F yfagelst — g9 qAT I9D JATIIIT |

ATHAd — 475 MpadT — ATHAT & UIerH, 949 — IR BT TISHIOT YHY
(91T A18) —h AR 79 AAHABT — sddbdd AT — MLE dgT ATEOT fIfer et —
FARTSA AThed — FHRS Hege qol oy 9 faerme yfaeen ox aenfRa gaRon
IR&GATAT & U0 — [ Ud ddhfeud — FfeAT & YHR, yNelor &1 i,
A7 — dIRAT AT ump TUgT FHIFAAT — SFUTd UyRleTor, fqwre vd oy ufagerf
gq UNIeToT Ufhar — N HT AATHAT, 7 G uReqv — ATES Bl ATHIS |

Eus—¢q

IrgfRes WA ATgfed ufaael — wWRd, Falerd, T8 (Ve @R0I) sks § ALID
qIT RV BT ATheT — Yfqasl Fderr — FAST — cso AT Nsso — Ffa=ad
qerr sufaag Ffear |

g fIeawor — fHEHeT crRo & AT, Rbd AT LsD — B GAIT 22, 23 q2AT
32 (Fq41T AATH ) YT &= &1 grfafer |

sQC B LRV — fHI=H0T HFaF — x, R, p TAT ¢ AT | Eowrdar yfq=ga
AISAT — Yl dAT GBI — oc d%h | LU qAT uiRad! JIS=, fqeaq-aar |

BTl Aol — faftrg ged — Su=ifa gem atgd gRada — fHerfzor gon e |

ABTH — FIGAT qAT YA, G gdR & 93 Ud 9IRd gaswias — fquaiy
qRIeTvT — Siaq Frafg gasid! &1 G991 yd Ul |
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or el — RGP YIU™HT FHRN — IR (AR—gd—A1fqd, IR FARQ —
9T HTd— cPm UT PERT Hd UIUTHA — URadi—Reri® dorr R, yarg wfaa —
A Afeafedar dem Ma=v fqarvel, A19e gRaaTad w1, Af¥ar~a uRadl piv
T pATA fIaRUI, ARA YIUTHT FHEIG | Sad—9cg g% — enfird qenm Arvs
g X, USAA a9 — Sirge Gkl AREAT AT YA |

13. g9 Fafecar fasm

s

I dIyor:

1.

2.

Sl TN Holl S, ol I Sia [Taig, g8 Iearad A, AvST T $R- & ol SHoll
DI IMMILISHI, T YTl B Holl BT ™1 |

YIS 990 ¢ U & 9, WIS &I U del FAbed, UM qodidd, Siiaq aig ud
I @ o WIS &1 SATaeIehdl | 3MER H Holl qil el b1 AT |

QS 9o gyl @ fou @t &1 sid, S, & @ eTvT, aRddal auT @ivel dauh |
DT A |

feIf=a BAe Ud @rel RIS I, B, HH B eI, ATLISAT AT WS a0l H ShT
| |

YT UV : WE AT b HAIDT Pl Fad DI DI YU, UrADAl qAT Ao
I, QeI AMg TAT WTE Holl $HI A, ARING Jfg, Slaq faig Iared & forg uive del
DI ATATIDHAT, Ffold BN |

SATEll B dTel URAT BT UIN0T © G IATGT T I WS b AeH H UG ddl qT
SHI I, g Med Ud gUTE TR, 9, oS qAT AR Bl UING dedl Bl Al ol
IADT GRS |

AT 9 PR dTel IR BT U H9 U4 3US] IAGT & HqW # UG dedi a1
TIIE, 3USl o drell GRIAl, SR TAT FHII B UND dedl bl MaeIdhdl dl IThT
AR |

9y TR fFar fasm

1.

gfg IAT UY IR : &9 S Yd aAT SFH D d1e gfg, IRYgEd, gfg B @, i @1 fafrm,
gfg & T, IRR & TS qAT 79 S 07 WR Y9G STl Tl BRS |
Y IARA : A D AP # SRAF AT, gIUsTg Ud ISR, WY TAT WH & g Bl
HITS |

S TR QAT AIGT ST 31, I 9RT TAqT B |
e IRR & A oM @& o duT S9e BRI, JUTEll B drel TAT STl 9 PR dTel
Ul H FrafEISged WIS dT 99T &1 e |
TfaRer IRR e famm: gaferor Rl &1 IRR a7 e @ w9 eRR fBar sraes
o1 fafdy, ggRll & wE— 98 & FEfa s @ fog fafa=r fafdet araraxeia
gfcrae e b & U |
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6.

IR & TN ERET qAT A T : I B gCH, YY) BT Ge, WEfod 1 &
Hifcres qAT ITARAD 0T, GRI HRET0T, IR TIDRSD DI FISH, YBIY Bl AR0I, Tdpd did, bl
WIFTRY, a1 &1 AfIRAIGT bl |

e SIS U9 Jae:
1. qIORTST S BIFRT: ARy a7 fAafad <eil & <3 IR &1 goasd 3egdd, Mida wd

4.

& T falre ©dl & wu § SO Faar, e < BIf, SO BT &1 Jwerd s & foly
GOl T YfH @ ATaedadd], S BTH IR, HHFl DI §HTol Bl S B B [y 3fawR,
S UY Pl AT WR YT ST dTel BRP, S AMeld, A FIP, g9 Iadlad W I, g8
& g BT FERoT, FfFdTd vaw |

A U @ U Ue (TG d gETs T, AWl 99el) UYEE JiWeld, Wes g
JdTET b AgT=, UYL Tl BT e, UYL, Hahel o (oY 3MMard, Ws, qobel, JhR ol
FHaRHe TG DI AR TG |

A Y S ugRll & oy T Ud FagiRe JMER [ABRid dRAT| a9 & folt &Y aR
D FART BRAL S B D folT TN &R TR D AT, G U, Aol 98, AlS
AR AT YT+ AT U] & oI MER FaweT |

J@ o Rl # agail & Ue=T : I a1g qAT 3 AUhTd Rerfd § uggell & foy mer qer
TG GG ] g |

5. % U4 G IcdIGA IR : IR0 g UK PR, Ped qU B UHABRYT qAl AR DI
AT, Hed G BT O GG Tl SRl B, Ha@ i gy d |l gy &l Joiig HUSROy,
feRoT, fauorE I Ud ST R do1 gY@ Uifted U7 | URGRIGd, AdIa, TS, Moieliad,
FqEflqRd, ARG GHEAoT 9o guthd gy /Had dUT SEdT Udw ANTeC g8l ol gl
sikgus, fAfder AF® weodr W Td JRIET Y B AMaIdd], §U AIF B FHIS |
T I oY ARgA, ©l, WdT, B, TR, Heid, arsdiad, Y9 Y, R SR, e a
How! B oIy Hed UGl BT AT, THAIHRYI, ITG, THEHRY], HUSRY], faaroer qem fauor | grer
IATGT BT RIET, SONHROT TAT =9, 410 A0 THO UG YA [ARTEIRRYT gie Ieus & ulgor
o1, o7 i fAffe Ae, g IWTE BT BRI 91 BRI =0 ArTd

S STGT DI et

YUs—d

AR Td qg goT
1. U ITIARD! : FAGAT T SFefgzor fsror, wosferad qamar srgaifier § aRads, Sil a1
arfefad

geTerdT, Ud fafaa, foifm wHfAd <ievr, Yad |qg Ud 9geudl, JUgE fauer, S|
qAT IDT T, @IOQ:{OQOQHW%I?FW WWR@WW,EE HATT
SI0UF0T0  Theildp], IARTTH, IARTTH & YBR, IURIAT Td IURYAT &R Fd B Dl
fafera |
A @i &7 Ug Uod H UANT : AFHS  (§9H) TUITHAS  SleToT, srerargadit
FremEafe ufd (@9m) Safdaa SiF d SiF UeA sgfcd &1 gRafkdd &= 9Tl &R, STHRAd
A TAT Y FARE, 3T U NP T DI DI AR, o U @1 ugfodi, emaremen
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ot g, YS9 Jed ST &R, Ufavifdd Ud Yaerdn faerer, fafi=tar & faures S|, ged
qIATARUT AEHEET qAT SI0UT IR A=A |

3. UG Ught : NI, 3fgfed, Sdifiid ool 39 WUl Wedw e a2l 9! Uddbeld oI fafei
3R AU P JATRIAT, aROT & (U WERIAT AT S AR A, AR, demaet], qiRaiRe
qAT 3=l UIRATRSD 2g, Heffad YRIeTl, a_oT 1 fAferdi, a=or &1 MR, axoT & yfa gfdfdar siv
ST URAT, 9RO A, TSTH WiS, D, Al Ud FAGH IAaciipwvl, T ag] yomfar o
LATYAT, 3=: YOI dfe: Ui+, BHAHN, UHEHROT, FHROT ol {7 Hepvor |

WY Ud &l :

1. 91 wd Tl & WR =, FaB Tabeiie, g gafeT offe, Jad @ fhed a9mT don S
T BHRAT |

2. HTDT BT I G oY 9qE IT6 TAT T BT YO =

3. WRY U4 T H Y& UG SHBT YRV, U+, a9, IAoid, ATl UfR &1 IR fear
faToT= |

4. 3wy fagm den e fafdear & 9= 919 |

e, 91y AT B9 Hed & dad H i w@rey s,

6. T Weodl |

o

oY I :
1. gferen vd et fafdre I & ufa ugeil & uforeror 2g figra vd faftrlt, gs uftRen T <f2a

PaT)[, N l'IIrQCbO"»J"II, R[TEX XA |

2. T A B @ T : FfeiRad I &1 dRon, deror, eM, Jeam o ffee - 98l @R,
TATHIC, SRIST, oell, qufad, ST R, GRUSBT Ud U], UIdhIUIdh-I, NaIel, UTSRITSTar, o,

JEHT I, SR, AGRT Y4 AIod Foel B T |

3. HaABe D T : AT I, Fage el IN, RN BT daRadY] SIS IN, ARG [T I
THART AT BT PIROT, FLI0T, & ApA™ e e |

4. IR B AT : PR —SR AT A PIORT | 5. WM I TG AR U@, &S I0 qAT A
Y § AR |

Y] Aldh WRe
1. AN : Fffepxor, gRHTYT, SIS IFT & IR 3 Y] Ud Uferi &1 AnTar

. U] fAfcaremes : ug) AT & A qAT U & YOI Bl GURA & fov 9 vd sfafE | Uy
ferfdrear fafdre udieror &g 91 o1 @ forg |fdsar dor fafer |
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3. ey Wewdl o yRRfGal § Uy derner ¥ AN Idred wg Uy Rfecie & wd wd
et |

4. TEITAT I YT SURUTE TAT BT AT b SUANT |

5. 3= AT T B a1 & SYIRT § oIF & foTU, Thahrul, GRRETOT Ud YHHIBROT &I fAfeRT |

TOR : TR & RIg, gR0T, Igae dT e 2, IrioT fhamt &1 Riferd o a1 fafi= fafem |
T dbilp BT A0, IHBT WIFRY TAT Y: Jdidbd, T qbeild & WIFRI § HARIG Td
TR | ITAOT AR & fTY ug[uTels BRIshH |

14. goN fasm=

YUs—3f

Jprecl AR Breer

1. fAfI=T BIgTal BT AHFT TIeTUT, AN IR WRER FH, 2. YIESSIS: o= [ qiyoT,
S 3R AT URoIdl USSRl 3. URIBRT: ATl dF ddld IR o, aaRol I, 4.
AGSRAT. ggHUal, Ydld, Mfcqyl, Ao, 5. golAeilol: UGNl 3fgdhard @I
RUN—URGId] R, 6. UrallSl: Ulelidblel § Idqell fafdxor, 7. amefursr welR™r H
dEl greY AR URGAdr, S & UM, smeiiurs] H gfte SR wawd, dici H AMIfSd
g QIR BIATARYT, 8. Hloldl: g+ amursferar, At |1, 9. SdhigArsder M=
IS, oM@l UTey 3R §Ydl, 10, Blfec] df Idlcd, BIRA H4 AR Fawrel & Il
11. VIS FRRfS™IdaT @R Imadio, U5d &1, 12, I axIfe ey (QA1ds,
STsuftgs, IRIfts iR RAiftas) SR, 13. Vdlel: Iaafed uferal § uRIS i iR
YT, Sl [AE uell, 14. HHFn dieriRan iR JerfaRar, ikar & =aH g |

1. UIRRAMIB: ST qAT 3oid HRB, MRV AR ARG e, UIRReR S TEH,
S @ I~ gR, STavREr™A 9%, el STd, 3ioiF 9d 3R Silg Asd, arg oid AR

ot T UGH |
2. S UIRRAAD: It FggR & UbR, FIeR H BREMT AR SHAT DI qfHD1, 91T
AR & eI B AR, Shadsne ReH |

3. olg AR Uiy fafery, IRFERA—ded iR =i Ugid & A, A e 3iR
AMS e, ATFHE R FHISY, DIy WARIR AR K |
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4. e UIftT fasi=: ®waall ©@F, =97 IR ) 3R FUBId N & die dred, A
UTeT, YIHBIE UTel, oG dhle UTeld, A Ul 3R 19 uTel |

YUs—d

aﬁﬁwﬁﬁaﬁw@aﬁﬁweﬁ?mﬁaﬁ 1. BIRMGT AfJan: BIfrET
FAT—IfBT THT IR AIfSTH—ueRI™ TEIUS U™, HECIh~gdl, Teollbld, IRaa]
SHferd!, JSAEM AR ATSHEM, ﬁﬁw@m—waﬁﬁaﬁaﬁ?w?ﬁﬁaﬁ?aﬁ
AU, O G AR | S RO R BRI SITAN. BT dedT— [dd Afed,

TS Iy, W@Qﬁaﬁ?%ﬁaﬁmzwwﬁzﬁﬁwzﬁﬁw,
Wﬂwsﬁ?ﬂw%, qgUellel, ScaRad (gfds R aRq) SoRad+ iR
fadbr, TURE @B WD R UrReY EREATHD g‘rrﬁ?ﬂm JEYMOrEAr, Wb RATel 3R
JHIRATST H S AAIT BT FFH, A9 TORIFR JYAHIAR, S 3R AT, gord
IS, Smgaifie e —g7aiTe IgA.y. de-al R S| el 3. e ud
TifeRer foge: e & REra 99 (f=ar &1 9 8k S¥al Urefas v,
T —aEaT P T SR W9 T o, SRERY, e fbar AR ik Sea
IAeT— grdg wfdr ora, SRS iR Su wiRiS @) grRon, affeRer & Rigra | wifom
Ugfd, UIoT— ARMfold uRHSH 3R SRR |iEdT, Siared, Ydsii-id Aglhed, gis iR
gR &I IIA g, AMG &I Il 3R IFGT b, STl @ Agguy fJaver & g
3R a1, fava @& wWi— «imfas aR+esd |

Wg WRE, IR & feE iR aRaes Sifadl: 1. Si9 I[H: draieiseel, gai (Fgd
R T T Il Wfed ) SFAl arel, UICHl 3R gdelld Il Bl R,
TATHITIN, B9 B TP, SUAIA AR AU, MBIV BIRBIRHT Holl AU 3R
SHBT A4, TAUL 3R W—-uuaW TSgdl b UBR, UsH dl fear fafd
giReeRgfer iR uferenfaerfa | 2. TRR & g @ al & ey ded & SR o
AT, 7T H ®ER g, Whead, a3 dlasls Tdass &l URdsd, srardied,
TqAA 3R AT M, IRAT B FEI, 3R FF 30 RS A/ IR FHRAYA, AFd 4
g He, @ TT—yadE H Al 3R WA H URITHA, e UW, gie sgor ok
oo URR™N & YbR, UICH, draiglsss, dal R Gfddd ¥l b urad 3R Aoy,
UTedh Al @ G BT G A BT Hfeld JMER | wRige, UicH, Uegs AR 3!
I W YU  BEH, TRUYGW, fUcged, oIR]gs,  REmsiigs  UAfears
(3 ITe) e (31feradp) s (SFR) iR U & @ YHAdT IR I Haw, A4
S BT IR fBar fasm, weg | uRee @1 sl fraeer wtEn § R s,
IR AP SfFaReH, Aed IR Hadhe H JrAGSAE, M o€ & YR faed
3R IGelTM, Hedh AR HFahe B IRl & he HU (WIS dAFRE ) Aed H BRI,
Hahe H YUIAEd DAl I FAT AR 9Iw, WA H Sed, AURMUIRIGT 3R ST &
UBR, HE3H IRGCH], Jwadad, URTE &1 Jdidin 3o, akasns, g iR gag &l
3T AP, BTe UHTIH | DI HRATAROT BT SEMAT FHF0T |
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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
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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, 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.
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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
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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.

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.
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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! to d° week and strong field 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! to d*°
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?*.

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 (lI1) 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.
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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, o, B-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/0 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, 1/O redirection, process
synchronization and concurrency, deadlocks, prevention, avoidance, detection and recovery, auxiliary storage
management, file system functions and its hierarchy.
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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 .

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
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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.

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.0.) 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.
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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.

(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.
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(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.

(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
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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, S| 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 | and Il, 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.

Matrix methods of analysis : Force method and displacement method of analysis of indeterminate beams and
rigid frames.
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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 designh—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.
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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.

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.
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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.

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.
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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.

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.
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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

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.
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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
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of parallelism, local balancing, communication and synchronization, features of typical ,parallel languages,
monitors and operating systems.

Introduction to hybrid computers.

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.
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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

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
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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

E:\GOPAN 03\SYLLABUS\UKPSC\APPROVED SYLLABUS\ACF 775 approved syllabus 15 feb 2016\final ACF syIIa bus 02 dec 2015.docs1



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 1/O organization, data transfer methods, programmed 1/O, DMA, interrupt-based transfer, 1/0
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.

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.
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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.
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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: lllumination 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.

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, ASCIl 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,
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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. CProgramming 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
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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

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.
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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, ElImore’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 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.
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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 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.
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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 lll, 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 Ignition 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 systems, heat balance, station and palnt
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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,
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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 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.
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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 vyield mechanism and its wuse. 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 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
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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.
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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 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.
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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.
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
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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.
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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 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®*, cos ax, sin ax, x™, e, cos bx, e®, 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" sequence in
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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

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.
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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 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.
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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.
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- 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.

- 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.
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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.

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.
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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
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qguarter, mastitis, tuberculosis, johns disease, Foot and mouth disease, Rinder pest rabies,
Piroplosmosis, Trypnasomiasis Faciolisis, Milk fever and Tympanitis.

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. ZO00LOGY

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
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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 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 .
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