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Ffer wEeyel fadw

(1) argefl Sed UG AfoSl IReAVT | ARG Sv7 /U S0 BT 3 A NG UF H aTT B | ARV BT
grar | {5 I @7 e § Re arfaet (Werel 3rdied) | 79 /2010 IET el 99 STRIETS dAld HaT AT §
HI0 T8 IR, A-dTa §RT UIRd MT<eT fa1d 08.06.2010 TT 4=y = arferar (Rfdet) o (TH) 19532 /2010
H /0 IeATH RAMATAI §RT UTRA QLT & HH H 31ded] DI MREVT BT 4 By A T8l 8T |

JREAYT fAvIdw YATT UF S NG U5 WRA $I Af~ad fafdr d& arwaedi gRT sraeg aRd &= =1y |

(2) sreft g8 gFREd o= of f& 9 oiiFes e 93 WX @t aif~w fAfY 20 arTea, 2019 @& fasmu= # afdfa
At Ve rEAY U 3T IEATY Avy T B & |
argeft o1 T IEar & dew § uRienm uRvmd =ifd 8 @7 fAfr (Result Declaration Date), a8 fafer A

STE S sf—ua Ria &M &I fAfr (Marksheet Issuing Date) 811 o anedfi I8 gHRed ax o & sifFega
JMIes UF & AE&H AT (Qualification Details) & fdaxor #, Result Declaration Date & ®icH H, Hafod fdrw
IR B fh—u g 89 B fAf (Marksheet Issuing Date) &T 36 8T |

eﬁﬁwg;ﬁ%mwaﬂ%aaﬁ%ﬁaﬁg&aaﬁwmﬁ?wmﬁmmmﬁmﬁﬁ@ww
et ot |
(3) Wit yAToT USi (e IR/ IR/ AT / ARV T & MR WR AT U U R dTel paffdl &l
JRANT B FAKT T TeTall | 31ferhad 05 81 & forg ufarRa & f&ar SR | wrer €1 g fafyr & oiaeta
W il & fawg ST 1 TS HRET S Wehdr € | anell gRT wdw ud wR fergen /ferar g A1 argferd
AT BT AU H SR |

(4) SIS STIEH UF URJ B & SURI IAed UF H $HI T YfAfeeal J7 TEdT, AREAT | FHraa o7 /34
o7, 3R] gTfQ &I gfafteal # ¥l YR &1 W A7 aRade &1 IR WhR T8l fdhar SR |

(5) SR 3Mded UF WRA & U4 fagus # aftia wid el &1 aell—wifa eragd o of | folt o Refa &
YUY 3fTIET UF WIHR &l fhd SR |

(6) wed wller ¥ HIA SiFelsT aded UF Ud Net Banking/Debit Card/Credit Card & #egq ¥ &l 37da Yo
e B | B o/ YR 9 fdhar a1 e/ WRel Yo WIbR T8l fBar SR | afe $rg el FeiRd
Yo ST el HRAT © fral FEiRT Yob A BH Yo S PRAT © Al IFDI Adad U3 /qwgeid R & e
SR |

(7) SR AT UH H gl Bl U BISThA YHIU-UH, AP SUMY G ARTH I9 B darieredl, ATl
BT, JeARRR T AT JMREVT qAT AT YHAT UF (A AN &) @ Ul srudtre fdHar S e 7 |

@)F= we ¥ qd IRl B AT e dagT—ua A B T <@ B g =g Ao AT U3 B
wWewERa ficanse & wrr aifard oEdr, ofwa, JFMfd YHIT U, JRETT 3ffe ¥ Heftd woed Yol &1
mﬁmﬁamﬁrmmﬁmmaﬁaﬁmlsﬂwﬁm$a§mﬁwﬁﬁﬁ%
TSI B ST |

(@) T®H 3rgeft & M UH A G AMdeHA UF B WHR a1 fhd SR | afe Big anaeft o | erftre fFarsH
AT UF WRAT ® A5 el & S UHR UTa A Ided U5 fRed v 3y S |

(10) 3rTefi URMMEG Wl & A 7 TRl B gAl & forg uRRme—1, Wi Ao e uigdsH & forg
qRRC—2 &1 3racid N |




WETID 99 Ax&Td URIen—2019 v U FAl A fIsmus &1 edigaR rded U3 AT B S
21 gra refl SRINT Bl JeTSe UR 20 3WT, 2019 TP IifHcie IdeT B Ahd o |

IS U7 RS HE& § U B D <2 A fawa & uRRre—1 # Sfeafa wesl & faf
W Dwl R TP YRS /oI TRET BT Ao faid 20 RiawR, 2019 &1 fHam S ywaifad 2 |
RS TR § Aol SPIRRIT & g TR BT A URIel 9a, ITRIEUS dlld Hal AN, BRER
Ps W BAT SR | geg e, ARG Ad XIeT qoIT AleflchR Wie vq FeiiRa wer fafdy & e

TATIHY YIH ¥ RN B dgAIgE AT Qb FHER AT & ARIH | IuAl BT SIRAR |
2. Rfaai &1 faavor : g1 yg—45

. yofy ug Susofy
q SUNICES @ e REnEEnl] [ECIUEE]
Afge FU™ A
P a3
1 | sFIRfera 25 08 01 01 01
(PD)
2 | Iggfaa onfa 09 03 - — -
3 | IggfEe St 01 - - — -
4 | =g fUwer @it 06 02 — — —
5 | wU W 04 01 - - -
HHGR I
Gl 45 14 01 01 01

Ale— () IARIATCST HA@I—196 / XXVII —2 /2011—29 (F0®0) /2003, f&Al® 25 A/, 2011 &
IFAR WERID I HRed BT Ug, A1 OA & PD #ivfl & feaair anafofidl &g & fresifed & | feani sioft
@ 3T=Td 01 U PD (Partially Deaf a1 1if¥e afdR) =g omRféra & | fiaimem afder «ifdfra+, 2016 #
“SIqUl AT BT g7 SO & AR Al G- a1l Afdd PD (Partially Deaf a1 371 9f8R) &1 11
UhR ¥ uREIRT faar mr g—

Sl A ATl Ffdd” W aFl BE 9 Hare sgiial 7 60 sfafde & 70 SRafdd st g aren
fad ST 2 |
(@) RfFTatr a1 A1 ge /9 ddhal 2 |

3. S P WWY — ST 9 Wi |
4. 999 U9 UM — 50 56,100—1,77,500 (Taci—10) 3fTari U2 Arorr |

5. JAfard AfAH FEAG— S a7 Wed & Ug R Wl Wl & oy angefl o 9ra # Al gw
wfud el favafderney & fr=fefag § 4 &8 4 &9 Ue fawg & A, fas= & ide, drenfer
D AT AAHD! FIADh UM T ST FHDE AR UTS] SUTS YT BT e BNIT—

(U®) B, @) i fage ((9) @ J9e (@R) FReR Teileed / $7ger 9= (dr@) e
@/ dfwa / fafdd / deR / gafdgdd / gelagiiad / Hafiae), (8) udiaeia fagme (9me) arfre
(@) y—fagm (A Sem fagmm, (G9) A (WRe) Yifder (Re) wifEe! (Re) oy ffecs fagm
(@reR) gl fasm= |

Essential Educational Qualifications :- A candidate for direct recruitment to the post of Assistant
Conservator of Forests must have a Bachelor of Science, Technology or Engineering degree from
University established by law in India or an equivalent degree with at least one of the following subjects
viz.- (i) Agriculture, (ii)) Botany, (iii) Chemistry, (iv) Computer Application/Computer Science,(Vv)
Engineering- Agriculture/Chemical/Civil/Computer/Electrical/Electronics/Mechanical (vi) Environmental




Science, (vii)Forestry, (viii) Geology, (ix) Horticulture, (x)Mathematics, (xi)Physics, (xii) Statistics, (xiii)
Veterinary Science, (xiv) Zoology.

06. JIRAFY SEA—M i & FAM BF R, AR 9l & AW H, TIa ufhar | U spafial @,
A feam sgem, foRam—
(T®) TR F9T H =g &1 aY @I @iy q Har B 8,
qr
@) A dsc BR BT A TEHIO—uF AT M YA uF Ui fhar 2|

7. AP — 3y o B fAfweras [ 01 Jorrs, 2019 21 9 Al @1 el @ <gAqH Iy 21 Ay
TqoAT JAMABTH MY 42 ¥ BT AMZY, 3 argefl &1 S+ 01 Sells, 1977 AT THA Yd TAT 01 ST,
1998 & 9T BT -Te] &M AR |

8. Sf¥haH IR W § Be— =T il /Susfril 89 |d Jar-gHrael gd FHd—99d R Ug
AAICATTAR NI HGwl S 1Y AT H g orgH BRI | Ieaad g AT | ge el eraArae
& oI fdarvr 2 MM &I dedTse o |

9. JREIY —(31) Sed /&S MRewT = gRT fRfd dem Qe Uafeld IRIFRY @ MR TR &hdd
SCRIEUS & AR AT Bl 81 AFAY © | Acle Aded U5 & AGRd Pl H Ied /afcrs
S0 BT QAT PR W B ARETT A AT SIRATT |

@) oA R SR SIRgEr WA ¢ 29 / XXXVI(3) /2019 /03(1) /2019 f&A® 05.02.2019 & ATAR
M Y [ BHGR a7 B U TR BT oM HIH STRMGUS Xog & Wl Fanit saffai 1 €
JFH BRIT| 54 SO0 & =iial JAFeAST ATded B dlel JJAT Bl Afdbad g Arr H fpdr A
UHR O BT ATA ol 2 |

10. IS el &fT aTReToT & Sifa U@ & oifdid SUSUN # STRET0T $T IM@T HRal © Al 98 DA VD
39 A7, S S9e forg it @rverae B, @1 @ U BT arE BN |

11, MRET & A BT QAT B drel ngedt e of /Iuel & |wefe # fuiRad ureu w® wem
ARl gRT TG U107 U5 3fded Ui @R of, O JUTIHT SMANT §RT AR S W Ud Rl
rfrart g |
12. TERAT : (@) FaT 7 fdl ug R Al 9t & forv aneft ¥Ra &1 FR® &1 —
T
(@) foec sRomedl, S ART H R $U W S B M | 01 SR, 1962 H UgA HIRT AT B, BT
ﬂT%Q;ﬂT
(M) IRA™T qT BT U1 AfdT 8l T IR H R U 9 A $RA B AU ¥ Ui, RIAR
(qd i), sicter a1 feedl qai ampla <wr, &=, JAUsT 3R A Tll=1aT ORI (qaad! e
3R SoMER) & Yao fhar &1 |

R IWiEd S0 (@) iR (1) 9 wEiud awell 98 Jfdd s8R, e ue § I9g AR GRT
qTAAT BT TS STRY fhar TR

] I 3R & oot (@) & |wfya el & forg ff Su—yqfer weiriers, SifiRge o,
SCRIGUS §RT Y YT JHI0—03 YTl _AT Aaedeh 811, WR=g I8 A1 b afa apgefl o s (1)
§ Gafdd & A1 UrEdT BT TE-US Uh a9y 3 Afdd afy & forg Sy FE fhar S iR U anweft
B UH Y | AP afy B 91 IHD §RT WRA B ANTRGAT YT B R FaT H &7 ST ADT |

feueht — 57 apell & w1l # AT WHIO—uS Sradd B, fbwg SW A al SN fhar A @, 9 g
AR AT AT 81, SN URIE AT WEMHR H yaer AT S Hhar 2 R S AR WU A Fgad A

3



frar 1 \dar &1 fg od 98 2 5 99 gRT YIS THIU-—UF U ) fordm W A1 9@ U H
SN AR f&am S |
13, IRFT — a1 # foxfl gg R DN weft & forg aneft @1 Rz Tar 891 =nfey nT a8 SRaRT dar
H Hardre & foy | Sugad 8| Fgfad witen 59 v 3§ W e e |
fRufi— Jg WaR 1 9 R a1/l i oifdaRl gRT fofl 99 WRaR a1
AR & WIH@ET 3fEr FR=omdE fdr uiderr a1 /a1 e gR1 ye=gd fdd dar 3 fadr
ue R FRgfad & 9= T8 8T | e swmar & fory ]I g @ ff a3 =8 8 |
14. Jaifes WRAY — Jar # foell ue R fFgfad & forg o gy enaeff u= =1 8rm, e & 9
Afdred gl Sifad &1 srerar Saw Wit & 9 faarg far 81, g gl 9 & Shifaq ufy & ud o=
Afgetr el ura 9 B8Rl s g 9 a1f¥e ufa Siifad &1 a1 0 goy o fare fhar &1, e ugd
| & Sifad ueh g,
Ry I 5 WeR e aafed o 39 99 & gada | 8 < Fadl @ e IqHT FHEE B

U 5 vr & B forv faviy oot e 2

15. gATH ANIRG AG— (1) W 9l gRT {5l apgedf &1 war 4 fgaa 781 fvar S 59 9@ &
I8 TS 3R U & BN & fory -9 R g9 w9a 71 @ar gi—

. I BT BRT
R S i
A S EIC]
g&y 163 H0HI0 84 H0¥I0 05 HoHIo
Afger 150 TOHI0 79 J0HI0 05 HOHI0

IIGIA SISl 3R TR, uTell, A, dgard],
RafdeHdl, e, TTgarell, H{ASAl, S, AT 3R
wUTEA Yasl, gl Ud Rufd sk Hererdl sl
DI ST H =YATH SHdls BT AMD T+ GHR BHT—

foi .
Sl

qoy 152 H0HI0

HfgaTr 145 H0HI0

g & AP H BC @ (oY IR bl uRRIe—3 &
TTAR THI0T U5 U HRAT BT |

(2) e Wl H yoy agedl & "ol H 25 B0 T aAfden sl & ATl H 14 fEH0 @ 4
Uedl IedR IR S H R BRAT MaID B, A=A 31l Bl Y & ol sy HHT SR |
16. TNIR® Wera— (1) & A1 v apieli &l Aar # Frgaa 21 fobar s, afe g8 ek 8k Jii®

Y W WRY eI 7, AR Al 0 TRIRS QY ¥ gad T8l B, e RO S U Hadi b Gerdgul
e H swcely & d9raeT 81 | fodl angell & Fygfdd & forg s~ wu 4 Srgaifad &)+ ¥ 4d S9d I8
3TUeT 1 ST b a8 vog @ Rifdbear uRye g1 MgiRa wred uliel Sl o) o |

(2) T afge sraell B UeoT & YR UR dRE A8 AT 38w dl THdl IR S R SR
wU ¥ IR "Id fHar SR |y & e ¥ B 9w uvEn @RIl & o S| g wiefor o
SR |




(3) WS 99 WRETH ® U W Wl Wil ¥ ICREUS I B ANING ®U F fJaeni i
(A 0.A.-One Arm Affected i P.D.-Partially Deaf) &I FRIATIER 3MRevl U fHd o4 & M skiRe
FIIAT & IR TRR—16(1) H B UG BT SIRAM |
17. AT DY BN — QD FWARIN A AN H JIAIRE W AR e U7 AW 6 T 7 |

Fwgefl JAMNT B devTse www.ukpsc.gov.in TR IucTe] SRR 31U 3ifFels 3fded Ud Ud $R
bl B |
AT e fhd WM B ufshar -—

(1) agedl RS &1 §RIh w9 W Addldd DR vg AT B Jedse  www.ukpsc.gov.in AT
https://www.ukpsc.net.in I 3|

(2) fISITITT @7 31aAld-T B & ULATA https://www.ukpsc.net.in T STHY [MenuBag H [Apply Now| foid
TR fadet® &Y | [Apply Now| page TR Instructions for filling up online application form &1

el & UTATd [Apply Now| TR ot & |

(3) [Apply Now] R foers &%t & e Tl [Registration] B TR TN FE AN R~ [Login 27

Password STaHR R s | W fddd TRA & IREaT BH W T SRR
Confirm Filled Information ®H 9 U<fRfd B8R | 9= §?§ SIHGRT BT g =D TETOT B o |

Ifg T §?§ STM&RT el § d 1 have verified all the details entered by me in the registration
form and wish to submit the same TR |[Tick| #X [Submif TR fdei® @, 32T No I want to change some

details TR [Tick] ¥* |[Edit Data] R focid o vd Henfd detail *R_ & ugarq g BT
Submit B DI AT gof N |

(4) [Submif| R ¥ HT & LA ¥BIF W Primary Registration qoT 89 & SHSHRI YaRid sRT Ud
[Registered Mobile No) Ud [Email] IR |Message| T 81T | Tqueamd b9 R Click here to login @ fofd
R fFAd B |

6) < @ T¥a Educational Details TR fdel @ BfF TR FE PRI W< [Submif| R e
PR | IS g |fUpload Images and documents|| R fFeTd o ||Photo|| . ||Signature|| Uq ‘z»'rs(%—:ig\_c*[ JHT—UH,
e UM T 3ff~dq ay PHI fhaTiord], AT 7], TRET g I YA ux (IS AN &) |wll
3 wefdfa AT B IR TR ITATS B | IPhoto|, [Signature| Td [Documents ||?5 JUAre B
& ITII WIH H HRT AT STCT WBH WR QATS Q| JIeard |Ivo &l (Tick] BT & d1a Yo oA
BHIA %@ IClick here to Make Payment] TR fdeid BN | Il Agree] IR |Tickl B D I EN
fdelep R Tde Yob ST PR &bl PRIAE! YOI PN | 3Tde Yo STAT bR & 9IS |Pring
|Application Form| TR fdetd @x 3iHasH 3de 5 &1 flicamse ura o |

I 1. ST Yob O fHA S A qd el gIRT e o H IS B @l <=0 H ALY fhar S
IHAT T | AR %@ arwaedt |[Email-Id/Mobile Number] Ud |password) % ARTH | B D
Ueeq |Update Personal Information] IR foets &7, Personal Information & [Update Educational|
wR fae® ), Educational Qualification &1 adse &R dad 2| &9 & &
™, far &1 9™, AT BT AW, S, §-9d g0Si0 Ue Aege Ho @ Edit/Update
T8 fHar o1 wHhdar| TR e R WA I~ GERT @ AR By g
ukpschelpline @ gmail.com R $—He B Fhd & |
2, 39S Yod S PR b ITAN Aded U7 H WX Y el § wefl gRT R W UBR A1
HeNe &1 faar o7 Fedm 2 |

3. W& Yoo Net Banking/Debit Card/Credit Card & A | o1 fdar ST dahar 2 | (S
e 2 3Mde U WRRIT Yob 2o Aftd 23.60 w9 B )




18. P — RIS e gq I BT Net Banking/Debit Card/Credit Card & A1egq ¥ AR
Yeh ST PRAT Aard & —

H0H0 ot AT eD AT gob Bd Gob
(Sr. (Category) (Aplication o Hfed (Total
No.) Fees) (Processing Fees)
Fees with
Tax)
01. | 3FRIfET [0 150 0 23.60 [0 173.60
02 | STRIETS e wu | 70 150 0 23.60 70 173.60
PASIR I
03. | STRIWUS =T fUBST aif %0 150 0 23.60 %0 173.60
04. | STRIEUS (I %0 60 0 23.60 %0 83.60
STl / STRIGUS JT9frd
05. | STRI@US IRING fqdhetiiT DIS Yo ol W0 23.60 0 23.60
(OA&PD)

e — (1) SIREvE & WA=dl I I & ST / SRIavs. Afgel / SoRrEvs yd dfad
gl for avf ar Ao, Jer— SR A1 oY wU ¥ HHGIR g IT SRR Sffa AT gL
SIS A1 37 fUwer ol o &1 8, S Sl vt /8ot 2 FeiRa o ST AT BI°TT |
(2) AR WRAT-196 / XXVII—2 /2011—29 (H0H0) /2003, [&Tids 25 HIE, 2011 & TR HEIDH dA
WReTH H Uq OA & PD famatiTar Su—2oft & m=afdfai gq 8 fafted g1 emaareer W=ar—1673 / XXX
(2) /2010, a7 10 TIRR, 2010 & HA H TSP I AEDH & Ug o ApaarTen &l fafea Su—siori
OA & PD & ITRIEUS XY o IOl 3nafofdl 8 Ada-—Jed | Ge Ja 8l fbwg YRR e
o9 Afed w0 2360 < BNN |
19. T Wien U4 Afdeae Wier (WedR) & Ova § $8 o= —

(1) veTTd fasU & Aer SUYad rIfRl & T T AN gRT RS u¥ie Smaifora fad St &t
SO0 ¥, URMPRYS e § Ahd wefl € g fofaa wdiem ¥ Affora feg o | saell g g
oIET H A B TS H OR[AOH 35 IR S UTWl R Afard g | wH R geeus H
=JATH 35 UTRIT W BH 3 UTK B dlel JRARAT B R uRIel Bl Ik JRABISI B qedidh TRl
fopam SIRAT |

) = weEr /eTehR W g4 IRl B JATARY IS Sded—ud H B W Tm@l # g Bg
JATFeITS ATdeT UF & F@ewielRd fUesnse & arer JAf-ard Jfedl, 37vd, MRET0T e | Hafed T
THIO—UF] B WERIEIRT BITI RN HHfeld § ST BRI AFER B8R | 39 Hed 3 ol &
Tl g A fa=ft gerRrd & SR |

(3) THE UTTARAKHAND PUBLIC SERVICE COMMISSION (PROCEDURE AND CONDUCT OF BUSINESS) RULES-

2013 @ CHAPTER-IV® fdvg TRT— 229)H f=1aq oo © —

""The Candidates who fail to produce required certificate/certificates on the date of interview
(or as directed by the Commission) shall not be allowed to appear at the interview and their
candidature shall stand rejected'

ST B P H [l H spgeff B Y qeT W qd a® ST SaeT § qndd 14 T
THT FHT-9F TN Frlerd § AT BT G & 3T 98 WRiIHIY gieT d aiFferd s @
g far o qaar 8/




(@) TR ¥ gd R fl WR R SMIeT—9F / UHIO-UAl SANG d AR & qRM afe apeft &
ST & AR H UK aIdl | Blg BAT AT AT U SR & AT SHDBT 3nJT FRET R f&am SR
Tl I P I/ Wieleh R Wil H§ |fafora g1 fBar SRR | ore il @l A AT @l
JgdIge WR YAIRT @1 SIRAMT | I 8 GaT ST gRT YA 81 @1 SIRAMT | 39 R H raffal &
I &g At s & e FEHER o3l § Al GHIR Bl SR |

(5) T wen H il &1 frefaRad fFqell &1 uTels &A1 BRT—
() =@ wer ¥ pedi IR GRAST & IRV I8 W Haed MUiRd I W & 3fdl 7d weal H
eI foiir | afe apeff sifciRed SR gRABIRIT & TN Rl 2 df IHD SR IBI TR HWR
TN IR M WR argehHia foldT | UeilcaR ¥, Ife =719 a1 uar forRa= Sedt &1 df - & folt XYZ
AT ‘I VG Ul P W W ABC AT ‘@ G| Uk & IfaRad dis 31,
JURIRTS Tl AT Td folRg R AR AU fAdHTgaR 3l &l qfisd HR Ahdl & |
(il) gea—v7 & T FQel & AR & gd & | Afe MEiRd H=a1 | o1t U & 6y & &
al UR™ W ol FeEiRd G dab |l (6 T gl &1 € Jediha fhar SR 3R Uy @ Suel
B SIRAM | A fHET gelcaR &1 3AMYD §RT PICT ST & Al bled & dIg 9@ A I8 3faed foran
MY b IR el g1 W PIeT AT 2 SR SHHT Jodidhd A fhar Sy |
(iii) el ye—ual @1 SR SN # AT BT ey fafy # forg Wad € W WIW @
eA—U3 BT IR I 9T H AT ST A d © | R UP € U -uF & R/E ULl D SR
3T 3R BB & Bl H foRg=T a1 Uah &1 U= &1 IR 3 Ud 3=l Ml # fora=r afia g,
3l UeT uF BT WOl WU H, SWad H ¥ Bl U |9 H IR QAT AT ¢ | AARIBATIAR
uIfafere ereai ol YA U H fbar S Hevar 2| A v d SR o W 3l H deldl B S
qHeH 2|
(iv) el ITR gRA®T & 41 | el g8l &I (I DIg Bl) "B HIT Al WA & T Bl
IR GRAGTEI & G & ITR—YRAHT & T AR g6 W ford?, 52 &er Fliera! grr =@
fopar SR |
(V) U= gRA®I & U= & aFl AR ford | STR—YRAHT A Bl g1 7 Brs | I HA g8 W %
P (Rough Work) far SIU A1 15 ITR 4ol 9 fol@l Y dI SY AR—UR @Y HF IR FIC S,
feb=g O HaId 7 BT |
(vi) SR @ 3 ezl &1 Ieaes B WR USSR [FFTGAR HIRIAre] sl Si—
(1) uf~rat 9 ford TR ITR &1 s Fal far SR |
(2) faf3ra 99T &1 UART HRA W Ui e 5 Uferd 8fd @I delkdl Bl SRl |
(3) U3 AT 7 foras 3frar Told foRas R 01 i, U BT W@vs A foras 3frar Tofd forad
W 1/2 3P TAT U9 BT I9GvS 1 foTg= 31qar Toad foRgs WX 1 /4 3(d HI Bkl I SIRATT |
(4) SR gRADT H FEIT /A 8 /mufcdo e wearaell B WART &R W 01 3 D
HErdl Bl SIRAT |
(5) SR gRT®T H FEiRT W9 & IfARed o= WIF R US AT 3Fd dR AqhHAID feral A
foRas R 02 3Bl @ HEKAT BT SRAT |
(6) SR gRaDT # M 3IR IHAG Tl UP WY T IR I 3T gR @ W 03 3l B
HEN! Bl SIRAT |
(7) SR gRA@T H uwifTe I fora qer JrgshHie iRk ™ AT Ua A1y fora R 04 3idi
B Bl DI SRAT |

(8) SR YRt § URlereh | 37diet /R BRI UR 02 3Hch DI Dbl bl ST |




(9) STR gRAPT ¥ AT /UG a1 foee T ghHid Ud AH iR Wied I odlel
(3TRIT / 31T / 3geidT) R Afed =Rl Bl U A1, U AT 3T R i@ WR 05 3 Bl

Heldl BT SIRAf |
(10) U39 & SR @ ©9 H UF oG9 § 9 & WM TR XYZ A7 F6F TG Ud & RIF W ABC
AT ‘HEIA’ D IATA] BIADH IIAdT ARKAD ATH T UdT folg TR 02 3fdh BT Bl I ST |
(11) SR for@ # el s1e@r orell R & AfRTT 3T [T D RSN BT TN B R gfa
99 02 3[d DI BHeldl b SR |
(6) arwaedi H@ETIYd® Al ax o & g foiRgd wiem # I S sg@Hie R wiem | 95 S S
URME o¥IeT & oy smafed fhar a1 & | SMANT g§RT URMEG w_ier masta =1 fhd S &1 g9m H
il BT argehHih dTq H Ardfed fhd SR |
(7) IRMYS WRleT H A%l AR BT AN B FEUIER & U vg MEiRT wRier Yoo SmART
g1 feaiRa ey d& S d=em erfeard =i |

(8) B IAAAT AT WHR /b YTSBH & A BRRG JRARAT Bl AR AT U WRA & Yd
fmfi smTafcd vmmeT U= 2q S waT FRINId &1 giad &R AR § 91 999 Ufhar # ST gRT
YATEHI {1 WR HaT areie gRT rfa sFmafed gmo—a=” argeil &l URdd BT 8 |

() aafdfal &l wfdae wien (WETehR) & F9I A7 Afddd IIe (FeldR) 9 gd T gy fAfde
UReU R JMIGH—U3 Ud 3 YUF Bl “RAT BT | AEHR & A Al $Hd Jd AT & FEemgar
JfRAT BT STUT A Hol UHTOT UAT T URIEOT HRIAT BRI TAT WYHIONT UMAUIC MHR & &l BICHTh
A Jgd & B |

(10) STR FHoil MU — TS UHR & U A 9 T IR ol / Bl BT fdavor g-ier
FANNT & SURI SMART B JgAGS TR FHIRIT B 3T ST 3R 3redi IR Foll & YBIRE & 07
fel & MR 5 Ued 9 T SR & W H AT UAT9eT 5—Hdl ¥ URd R Ahd o | niefi
¥ Irufcd & HAUel URIURT w0 50.00 (W0 U ATH) Yo & w0 # ford SRAT | af arwaelt g1 ufomes
Jmafed & |Mer FRiRT Yob M1 T8I fBar SIar & dl RN §RT Sad JAufaal iR R 81 fear
SIRIATT | YIaT & Ui Yo [l AT qon # opafeidl & anfte =781 fhar SR | FegiRa srafer &
STRIT T YRATIEH! UR MANT gRT B3 faaR F&81 fhar Sem &R urd ycimdesii &l fRaRor g
v faRivsl | o’ & SIWa fava faRivsl & Sxgfodl @ MR IR IR UFdl BT Jedidh &R Ien
gRomH &I G9oT HR < ST |

(11) STRIEvE did Hal MM gRT NG &I S dlell RS Uhid & weei § FoHAs
HAH (Negative Marking) Ui ORIl STQ | aneff g7 Uid Ued & fofv fIU 717 Tafd Sk @
fore o areff gRT Ud U @ Ua ¥ 1ffd SR o7 & ol (3R U U SaR W W ua 9l g &’ A
Bl), 89 U & fog AU ST aTel sidl &1 Ud IS U @ ®U H HICT YT | T8 Wwd UT 3idl &
AT DI [l UKD H A TSRAT ST |
(12) =FdH EP 3P — (1) SRETES e HaT AR GRieT gRomd AT gfdear fammaeii—2012
(THI—FHT IR JAT AR & AR IR Bl gz wiedr # Fraraed gR1 FeiRa <paw o 3w
JA— AR H00 Ud G SuAYl & Ual g e H YUl BT gAaH SfEhN 3Hd 40 U,
anfdfer w4 ¥ FAGIR a7 vd Gafdq Syl & forv oRfara uel 2 =Iaw RN 3fd 35 Ufaerd, 3=
fUoer avf ol vd Wefda Su &vfl & forg siRferd ucl 8 =gAad el 3 35 Ufaerd aor e
ST/ e Sionfa Ud daferd Susioll & fofg oiRferd usl 8q SEaR 3id 30 Ufierd ured o_em
ifard 2 |

U 3l Sl f2=dl Ueeus H gAAqH 35 UfeId ¥ BH 3 UT B, IAD! &I URIET Bl SR
GRABIRIT BT Je-ih= 81 fbar SR |




(il) ScRREvS e HaT AT g uRemH AT ufhar fRaHEae—2012 (GHI—90T WR I HeNed)
@ AR Al a1 sifvaw I =g fEwEe g™ MUiRT <aw e ofd Jen— drg Ao ud
[T Ul & Ual 8 URIET § YUl Bl =ATH AedRI 3 45 U, e w9 I HHGIR 93 Ud
Haferd Susoll & foly JIRferd Ual 8 gAdqq AedR] 3id 40 Ulaerd, 3 fUoer avf ol v Hefed Su
o & forg SR Ual 8 YA MDA 40 UfTerd AT SR Sif /SR Sioifa gd
A& Sy & oy AIRfEd uel gq Sedr) 3 35 Ul e ST e & |

(13) 7= foRaa W& U9 WiEhR @ UTlicl & SMgR WR vflaR /IU Soflar Rad usl & &1 &
ITAR AT Bl ARC @ MR W Whal HINT BT SRAT | oder uRemd R[N &1 Jddrge

www.ukpsc.gov.in IR Y&Rid far SR, fS<rat g = S memR U= & A1ead 9 YhId. Herl
|

20. sr=afdfal & forg udem & wHfRa Agwaget fader —

(1) RN gRT W9~ &1 S dTell Aol =9 Ufhar e yefera sifaferEt / Frammaferl / dgered /

Arl—<Eie gl Ud 9A9—970 WR IMERT gRT ol T fofal genfe & afvlg wifqeml & sr=ia

T~ BT STRART |

@) Iyt %Tj Uttarakhand Public Service Commission (Procedure and Conduct of Business) Rules-2013

UG YA H3MEF—2016 3R ITRIIVS @l Hal AN TRielT gRomd ffor fagaraeii—2012 (F0—079 &R

T HINTE) SMANT &7 dga1sC www.ukpsc.gov.in TR SUAE T |

(3) Al ®I YAN—UF S1h FRT UG &l b SIRAT o1fUq SifFelsd Yde—ua AMNT &I Jdase W
SR o QIR | areft SffFcis offdes & OIS THR Ud ST & IR R JII—U= AT B
IS W SIS BR DI | 39 Hag H JwIRl @ o =g e s & g < SHER uA
TG AN &I dadrse www.ukpse.gov.in TR 1 TIIRT 6T SIRAT |

(4) STRI@US A AT AR & R & JFAR BN W) apefl BT U+ ardes uF § Mol dedl Bl
ST gHO—uF & AR WR ge TE BT S Fabell, a7 W AN B AR RIesi & forg gfarRa
(fSa) foram ST Adhar € 3R S faog RIS qvsTcH® Hriare!l ¥ & S dahdl 2 |

(5) wiem & forg ades HRA Aol JARNIN Bl g JARFd B o ARy b I uder § yar &g uraar
o7 it odl B R ARG B | e & 9 TR R SHST Y99 guia: sEfean g | snedt @t A gawr
9 SR By S F7 I sref TR BN SwaT il oMt g1 Aifvad wu | gihfEa w) e
2| IS fHl N R W I8 Ur Srr © P el 38 el o sirdr SHel JMdeT UF Ridd BT
ST A1y o Al 98 RIS WR W & WHR fhy SF A 81 o7 df S9aT arede R )
fe=r S &R afe g8 srf~aw wu 4 g4 o Sirar & ar 1 ST @l A aras of ol ST |

(6) ¥t SAFeS e U= H U Y fAaRor # bl Y UbR &1 i uRacd fedl f gem # ey
& BT |

(7) il @1 Ig FERET w1 AMBY b U IAFART ATded U, Wier § IuRAT 95 A A
AT IMMRT & A1 AT AR H 1 WM R S99 gRT fhU 10 e Ud o 8 a1y iR S9H
fody M yeR @ fA=ar T8 g ARy | enafefal g fafr= el R fey v geRl # afe g
=TT Ul ST AT SINT SNd TR BT XGE BR Al ¢ |

(@) fdR o TRwHA UAN-UF # ifhd SR & " BRf | SfafY g9 Sad T U5 &
AR g P Tl AT F&! BRI TAT Sad YA U3 & YA BTATY(T MR §RT JATHHY
AT ST R Ul T BRI S &I &7 § appefe fARed &) fear S |

(@) <1 edl IS &1 wdl & AJAR U T8l YR WG IAdh1 ngefd FREd R fear S dor
e H YA 7 SABT Bl QA1 ARG Al BN | rARAl @ nidS /37Edl /Ul & AR H IMENT
31 ool arfea 8rm|




(10) Ife Bz el FRIIRT Yo AT &I HRaT & A FEiRd Yob A A Yob AN dRal &
BT 3Tded U= / 3ngeds e ax feam SR |

(1) URME / BHIFAT ferar gzg wie g S B T Yo fohdl Y qem # arusy 981 fhar SR |

(12) arafi &1 U=l & Ik W@ forae 8 | fhefl ot aRRfT 4 apedt &7 SR o & forw @18 5[a
g T8l e e |

(13) TRFERTETA IHR &I W&l § A-YRHTS B & IR 4l =Mferd Uihe dhaldele’ & YANT, e
0 & el & o[, gH= 21 98 W e R S Ayt ® fh s R & U wEll ©
IR B beGetex BT YANT A 78l 3 |

(14) e ds IR H W & SRE I g1 Aasd BF, ey fSarsd swean &l o R &
HIR AF B TAN B AT T8l & | e 9 39 JIaWl BT Ieatad PR gY IR O & Al 89 W Alb
AT M gRT A= # mafrd @ S aretl Tt oemsii § 989 W e AT 3 HRIARE! & S
ol gl Al @ 9o Ra A Wome @ Ol ¥ fF 7 wWen wd W AEsd % /<
fSdT8d /FaR BT &Hdl Jad UGN A AT UbR @l ufafrd |l 9 ori |

(15) T W H MRV — WM S /weT | gl 7 a1 fR & 9 gEiaEr i iR T &
IR BARNT TAT el & Tl 8g AN §RT A1 WIh DI IR W el ST | U et
IR & oIy HoR gve faar g |

(16) frd wEM W& W ufdEfra— B W enedl fal W o sreft & UWRT | T A1 Add o,
T 8 AU YR I FAhdl HRARA, T &l (B I ARE DI AT FEIA <M, 7 & FERIAl o Dbl
TN BT, A B eIl U ST IR T 8 UTed v &1 T BT |

(17) PR % T U U Rl % fad%g Uttarakhand Public Service Commission (Procedure and
Conduct of Business) Rules — 2013 Td Yol HNE—2016 & FEITd WAUMI & A=<l Hridrs! bl SR |
(18) HEAR & I U Y IR & g Fawms — il &1 a7 dara &1 Wil & o ammaed
UF XA I T A BIS g0 AR ugd R iR A 2 el weayel gEer o fou | S% aw 4l
AT &1 Sl 2 fF T e gRT U fedl Uolg a1 e Sy / yHita ufa @ foedt ufafte #
DIS A I GRTAT AT I[AT TR Iacl -Ta] B a1 7 & J B I&al [BAT TAT /el Yol TRId N |
Al T AT T W 3 SIS & dra ferar IAD] YA/ GHIOIT Uil | g ST a1 fa=hr
B I 599 faETfa & IR H aredi &l WRIdHReT Ygd BT ARy |

(19) ar=nefi @I MFIfeIRad BRUN A JMANT gRT I GIYA fhar TR —1. 3WfaIRad a¥idpl & 34+
IHEEIRl & foly |wele Ut foar a1 8, i (@) IR Sl wU A gRANT &I ULHhe AT, (9)
I TETd STl AT () WRIETT AT R | Hafdd bl |l AfHRT Bl <idhHd HRAT ferar IH

SIBHA BRI DI THDT ST, AAAT 2. AH ISADPY UK AT B, AT AT A UG B B eI |
JOTHOIRO IR UFD /IR JRAIBT # 3HHID Teld WRT 8 AdT 3. UAHUUT §RT el PR gU I
e I o AR 81 fexfad uder U= & el UNiE 9ae H U fHAr B, sferdr 4. el YHIr uF
T U YA IS U by 2, Fore qeal I fAvITeT / wRded AT AT B, Jferar 5. Terd A1 30 ddasd
fau & a1 fordll Aeaqel deu ! fouUr B, o1rar 6. WRie & forg ool SHIGAR & ey # f=foraa
ATl BT START fHaT 8, (@) Tad e J U9 U3 &I Ui Ui &)1 (@) T 9 A& Mo s
A IS AT & IR H PIg SAEBNT U< HRAT, () WDl Bl JaIfad B, AT 7. GRIET & F9G Aqrd
el BT AN BT B, AT 8. IR YRABISAT UR AT a1 folRgel, Sl feellel 99T H IT 38 3R
D B AT A AT Wga YIS I, AT 9. WieAT Haq § gAdeR &1, 574 IR gRABRIT o
BTST, SR GRABIAT Bl URIeTT Hel H ADbR W STHT, YIS G aTell Pl UKIe Pl de&pR B D oY
SHAT Jfd] JegaRell defl U & oy Regfey UaT v enfier €, s1erar 10. e e & forg manT
ERT g SHeRAT B WM a1 81 A1 3 bR &l ANIRG &fd ugardl 8, a1 11. uden
Bl /IR dhel H el & SRE Aesd BF/UoR a7 AN gRT afvid o= favfl UaR &1
SAFCIh SYBRUT AT I JAAT AR I=1 & WU H YA I ST T aTell Dl 3T SYBRT YITT
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PR gUY AT AU UM G URIT AT B, AT 12, TIET Bl 1A od gY SrIfidl &l wol Tyl &
A ORI e BT Sead fbar g, rar 13. Sudad wel ¥ SfeaalRgd |l srerar fdl ff o &l
P B GIA A & A1 aRA o WRem & 2L oA A Refa 81, 99 W TR ifNERT T o
AHAT B AR IAD AT B I (B) JMANT gRT fbeft apeft & S wien & forv Ry SExmn ST dadhdl
2 RO a8 93 X®T R, 3R /3rRmar (@) S IR ®U W 31erdT Udh a9y Smafey & fory (1) SIRINT Ry o
ST arell fohdl i WRieqr d1erar =g= & forv faafsia faar S daar g (i) 9 AR gRT S9a 3|
folt Y et & aIRa B 7 Adhar 21 (1) At 98 WRAR & 9 Ugal 9 B AT § g al S9D
faog Sugad ol & oEliv JIgRafe BRIAE &1 S Fadl © | 39 M| & | B Wik d9 db
TE &1 SIRAN 59 e (i) ndeil BT 39 Hey H fofRad spdrded, Wi a1 91 918, WA B Pl AT
fear ar & SR (i) sraedl gRT IgAd W9 W UWId IWIded WR, A PIg Bl MM R fdaR ax
forar T &)

(20) 3E @1 A9 (Thumb Impression)— 1 el TRem weT H N UReT & SR—gRADT &
FReiRa I W U9 R[S B MR (T 3rgefl & <em # IR 3RS &1 e dor Afgar swaefl @l
S 4 IR IS BT femH) ey sifdhd & |

(21) FrfaRad sffeRe SRINT ST §RT 9ifdd 814 WR URId (AT ST aedd siT—
(@) Ve BT ¥ TR ABalerdl, YAVT—U3l UG R Sofi /SU S0 & Fwfyd gH T o @
YOG BIeT Yt T2 3 & YT B SIs¥hd &I JHv—u4 |
(@) AR B IT BT e & oIy RIaEdrT /uR RTar ARge /TR AfoRge / T SI.UH, / Tedldar
ERT SIRRIUS I & YRG0 R SRl S G093 URd  BIAT BET | SR
TAT—310 / XVII-2/16-02(0BC)/2012 f&id 26.02.2016 ERT 37 fUwer oFf ydor U=l &I derar, forfa &=
@1 fafr | 03 9¥ @I @y T® 7| arelt gRT UG o fUwer avf U U SiFersd arded uF o
a1 B A~ A g dur g =Ry |

MR H0—23 / XXX(2) /2019—30(1) /2019 f&idh 29.042019 & IITAR 3MAH HU H HHAAR
gt & forg, fasmom # fuiRa smaed @ aifeaq fafSr 9 forfa oma v wwafeq womor o3 & |49 81 |
(M) &frST 3TReETVT U S7fehad 3y H we @l Uk B Wel JfUdRI gRT FgiiRd Ured 0R SIRT YH1oT U
Td AT THIOT IS U BT AT BT |

(22) srafefal @1 wad fhar Siran © b 9 qoiaar I8 dd 81 S & e {6 9 fasmes / wdiem &1 |/
Tl BT YRT BRI o, IS B AR GRIeT H 93 |

(23) IMART ISl & B! UFAT & T H BIg WA T8 <1 B sAafery anwedt fasmos @
ATEETIYd D 3T X AR T 3fTded B o9 9 G 8l b 9 =99 &) al & AR e ¢ | S
faeo @ o H UBIRG UIGIEH & AT AEEHl § B ol ARy | AfTIIRD, D Rl
Qifers FET & JAER W e B Ferar @i, ufdhar anfe & Ieotde & PRI 3R [ S drel
JMIGT—TAT & A § Big Yo dTa el [HdT SIRATT |

(24) frgfem =g =afra sralRfEl &1 fygfed @ o FemaR nfdd waRed UQewr o_T BF T | I8
FrRiarE Ffda @ gd axfd Ffea e / afaerl gRT g 6 &1 SITg |

(25) WRIeTT BIIHH, FHY TAT Dal & AR H TIDHHID Ald FAAT AR HI dgdgC W YA B
ST dTel GaRI—U1 & AR ¥ Y& bl SR |

Sd/-
(kToE BAR)
e |
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IRRETE—1

WEAS 99 GY&D UN&T—2019 TG AARES H&T H 3fdad U UG & DI ST H SUGH
IR & FIT B URMS GE (RTSS UBR) BT AT 71 TRl H SHRIEAT SIRATT —

S.No. City City Code
01 Almora 01
02 Pithoragarh 02
03 Haldwani (Nainital) 03
04 Haridwar 04
05 Dehradun 05
06 Srinagar (Pauri Garhwal) 06
07 New Tehri (Tehri Garhwal) 07
08 Uttarkashi 08

URME TET § Ahel IRl 7 = Wl & e 8RR TR # fHar S| angedi
IS JAMdeT—Ud & TR Do H URMIS TNIEl &g WIEl b= & foly TR & Fag H 30T
e Tga o |
Ae— SMANT AT BT I9d §RT UK [dhed & JJAR AMafed TRl § WRIel des Ardfcd B Bl
UATH BT, g JuRer] gRReIfcl # sl & S9@ fdbed 9 ok o) R 41 rdfed B o1
AP | da FERT & IWA GRS b aRaa & dee d B A R & JqRY / ydTded W
faR =T8T fhar SR |
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IRRE—2

A& AU ae § $HaR O WR afferd € o (1) URME el (S SR )

(2) 9= e (forRad ullet) (IRFRFT YR @) (3) AIRad wRier (afdde uvie) |

feuoft— uRrfRre wien smaesl @1 dwer fasa § SfeaRad Rfdaadl & argura d 9gad afde g+ @l
Rerfd & €1 ST & fF7a & JgAR AT B | 39 WRIe & UKl g folkad uRlel 9 AkiehR

(T TRIeToT) © Ui & TS Fel SIS S |

HERIS I WReS URMYS T $T UIedshd

TR AT
00 fawa IDHaT P Hg Iafer
AT AT T AR iG]
1 R (RIS T 150 02 T
HERe 99 WRed U & forv g (forRaa) wem &1 wrodsmy
TR AT
H0H0 ICLp FfHaTH 3H I\ Ay
g 3ifard geuS
1 <7 fd) 100 03 U
fedg srfard geau=
2 NN 100 03 TS
g Aard geTud
3 RIS 100 03 TS
4 g dhfedd fawg 200 03 U
5 fedg doefous favg 200 03 gue
6 TTTh R 75
Cagikica 775

Aie— A R yea | YA 35 AR 8% UKl $HRAT Sifvard BRI |
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APPENDIX-2

Assistants Conservator of Forest Preliminary Examination Syllabus
Exam Plan

SL No. Subject Maximum Marks Time duration

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

Assistants Conservator of Forest Main (Written) Examination Syllabus

Exam Plan
SL No. Subject Maximum Marks Time duration

1 First gzgg:ll Sﬁfg dliDaper 100 03 Hours
2 Secorgeggglpgls;thaper 100 03 Hours
s | TalCmntnr T 0| osHom
4 First Optional Subject 200 03 Hours
5 Second Optional Subject 200 03 Hours
6 Interview 75

Total Marks 775

Note : It is essential to obtain minimum of 35% marks in General Hindi paper.
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HER—ID I ARETh RIET
RIEAT JSET U4 IISaSGH
URMRTS e (TS UDR)
WY AL UG AR STfelzr et
|qHATG : 02 GO Hl YT B F&AT : 150 B 3 : 150
Hr — 1
GIGIRRCISDE]
gel B HE=T : 100 3% : 100
IR Td SRRISE Hed &1 GH—aMid gy
Yolha Ud AARSH
WRA BT S8, YR IME @d=adl 3Nalad Ud qHdIeld IRA gfaersd
IRA T4 fawa &1
qTehfies ared, e, sreferawen vd &Y, |aq vd qadel e
YTehfcieh SATITY UG 3TU] Faer
qRd H AT A [ aawie gd qriiid ([ Jaamis
YR A, ISTifde gorell, T Ud G2
LI RCEIE]
I wd qaieRvr Sdel AHRIY
. Slg—YIeifie vd w@rey Gl q5a
fasm wa urEiifire), e, F9R, ofaRe Ui, seR s
SOl TG STel /AT
. STRIETS g el FMAG FA—FMRI e, 3fde™, Apfd U SRS Y
Rt srieler goalfe, Urgfae wd e |amwH, IorHifde 9 gemdfie ave, R
Td AR, FAST GUR 3fale, 3fded f[ad, AReN Td IR—ARBRI HeATHRI Td
f[AhRIIR® AN, ATEYU FHAMRISG T, Wd B8 gd AR |
qT—2 M A gRjer
Tl B HE&T ;50 3@ : 50
eNfead, arenfeasd Td faveivomeds uer foread argeal, i ddb, |Famdre qer
3R, STfIerH 3idh, qUl Td IehH, AT HeUl, FHRAT FARIM, faweryor, o o,
T Wi, favg, sraciidd, Hay SfaeRUN, ey, Hedg— Hrds, ABORIT T,
SMfegs Ud faTcH® afienRul, sl T URAIDHRYT Ud feelyor Ud fITioRiy e
RO 3ffe A qEfd gee Aieaferd 81 | suH el B W faER, 9ed SR e,
Hdhdl 3R ITH Y, FHIORNT UG HRTHD 0T TAT I fAgeryoneies, TR vd
GRATI S BT A Heed IRl & el gg 9o 1 ge S |

© ® N O R~ ODN-=

-
o

J O G
H WO DN -

-
[$)]
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Assistant Conservator of Forest Examination
PLAN OF EXAMINATION AND SYLLABUS
Preliminary Examination (Objective Type)

General Studies and General Aptitude Test

Time - 02 Hours Total Number of Questions - 150 MM: 150
Part- |
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- Il
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
WEAd a9 GREd & TR ISgshA
Yo I ge—ua (A =)

AR — 03 €9 DB aH 3iH— 100
q&d e
1— 3ufad ey (@=) — 09 3b (2+3+4)
(i) <frdasraxor

(ii) wramet

(iii) rifea siot o e
2— BT T @ Uy - — 16 3@ (08+08)
ARIHT UF, GBI U, NEGAT, RIS, BRI, BRI MY, JJHRD, (=i
3— fewur / yreyor / ey — 10 3® (2+3+5)
4— ISTT IR (g uRker) — 05 3®
5— R W1 T HrCAIRY T AR, Sewffie, IguT, $eve — 05 3id
6— g XTI — 10 3

(i) SUat vd g™

(i) <fer vd wwr
(iii) et va fefr
(iv) =maxftre sifeal — |, wda=m, o, faRmor, fhar—fariver, s (a9 ve W)
(v) ared aRac (Heared / dHared / wreadred)
7— v=fa9® — 10 3F (8+2)

(i) oreeve — ®. qoEd, dgHd, e, faeell, v
Q. we AMD 3R IR
T— uIREr, |qaERil, dm, seeRil, FHgarl, aaey fhwg e,
ITR¥TIYe, TTeqgw, ATl IT TRl & foly Udh vreq, AfeT<Ter

(ii) o= gfe

8— dTqy =T — 05 3®

) AT @ AER WR AT uRadd (SR, s vd dya)

(

(i) =aTaRoT & SMER WR AT GRIAA (YeTarad, [AAARar®, AHRIHS, ThRIHD)
(iii) fo~mfrg=

(iv) arerefe

(V) @ oA
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9— WINT PT HFDHIHROT — 05 3f®

(i) o<t &1 AFDBIBRT

(ii) ATHROT BT ATADHIBROT
(iii) forfa 1 ATTDHIBROT
(

IV) SZIROT T ATTDHIBROT

— I Yd JaTay — 10 3P

11 — e e —15 3P

fau T SfealRaa vl § 9 (B v 9w &1 999 HRd gU 3! 9197 H 19T 600 (: 4I)
vl # ngefior gRT e forar SR |

1. MRS AT, $faerd, H¥pid, Hell Ud arfed |
anfefes ud WMol URged Td udfaror |

YTepfcieh MMUGRI— b, YIeld, d1¢, Y&l SN |
AR FIRITBROT : FAIAT Td FHaY |

SWRIFT UgGA Pl FeTd @ Y rufiTor 3 ITRIIvS & ORIy Hev 4§ SIMeRI Juferd 2|

A ®N

o Hic— = 91 & yTH—uz ¥ YAIdH 35 UL 3 UK BRAT AR BT |
e Note : Itis essential to obtain a minimum of 35% marks in Hindi Language paper.
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Second Compulsory Paper (General English)

Time allowed : 03 Hours

M.M. : 100

1- Write an essay in approximately 600 words on any one of the following topics —

Literature and Culture

o0l >

National and International Issues
) Natural Calamities

—_ e~~~ o~ o~
M m

)
)
) Economic Development and Planning
)
)

Science, Technology and Environment

Social and Political Spheres of Uttarakhand

(15 Marks)

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)
3- Letter writing
A) Official letters
) Semi Government letters
) Office orders
) Notice
) Circular/Official Memorandum
4- Vocabulary
(A) Synonyms
(B) Antonyms
(C) One-word Substitute
5- Usages
Idioms and Phrases
6- Application of Grammar
(A) Parts of Speech
(B) Transformation and Synthesis
(9] Punctuation
7- Use of Correct Prepositions
8- Use of Verbs- Main, Auxillary and Modals
9- Summary Writing
10- Translation- English into Hindi
11- Translation - Hindi into English

(
(B
(C
(D
(E

19

- (05 Marks)
- (08+ 08 Marks)

— (02+02+02 Marks)

— (08 Marks)

- (07+07+07 Marks)

- (04 Marks)
- (04 Marks)
- (05 Marks)
- (08 Marks)
- (08 Marks)



e 99 AReTh & WNIel IIgdshd
T el g —u=x
(arra =)
|HAER — 03 HUC quid — 100
feuofi— 39 w9 w3 # 10 U BT | UAP U H T @ue (37) TAT () BN

gAd T 10 (05+05) 3k BT BN | A4 Yo Afyard g |

1. TR Ud JIRIER A8 &l FH—AFRG geR, A ReM Ud Weldha s |

2. IR BT UeN, YRAT IS WaadT TGy Ud FHGI YR Sfiag |

3. YRd U4 fawa &1 Wy |

4. Wi 4T, UTepfcre AU Ud JATUST Yaed ST |

5. YR RISHIT UG 2 — U9, YR Afder, Iofifced gomedl, gl 19,

dlp AIfcl, ollb Dol Vg ARHRI | Hafed oo g |

6. 3P AR AMINSTD fdpra, SN, A b, W], FHEYE, STAARLID], AHIS

&5 B! Ugcl 3N |

7. A fage - e Siiaa | fage &1 Sudifan, s gd dRnfiie), Sia g
&1 AP, WRey Fadedl 4gq Ud W@y YdgH, Holl & &I [ddhra— Amaeddhdiy ud
FHEAN, O GAEA— SUSSdT U4 SUAINT, §9 &3 BT Yeed, YRS
gRReIfdaT & AT 4ge, ol fafdedr, Serary aRead s |

8. STRIGUS g B RIedl, F¥pld, WeAdha, AR Ud Ygd—dgd, AMISd Uil &
Hay # fARME SFHRI, A GUR &I, Ioiah ¥ Td JemaiTe gawer,
ORI TG IR—TRGR HAVGRI T4 [AHaRE JIoAR, UrEbe, A7, gHe ud
FHGBTA 3IIETH, STRRITS IV AT Tl He@qvl FHAMdS ger |

9. ICTRIETE I H BV, &N, AR, AMAH 9 Ul FHEH, JATER, WA & Td
qaAERS ARl & e H ke JHen |

10. TG AWBIT — IREIdd GARI, SADT TR T FHERI 0T, G & g
FHYI (LCM) @ HedH dA9acd (HCF) 9 94 \eel; a1 a1 &1 3 3ifed el &
forg arqurd @ wEuTd; Rl e b el §) ufaerd # del &@rel &’ yfderd @
A H qaorl, Ui Bl SeHAd H TAT SRMEd $l UlRid H ggerdr; oM /g
gfderd, ard 4o 9 9y Jeg | Hdy, o (P), &9 &} R) 9 w99 (T) 9
HST AR AT, Ashqlg TS Sdid ol Bl i, AgdliNd, AARIS ©U A
ST ST 2; B 9 A qAT XTSIl T Albrall BT IR, JRel &1 GIuq
TR, ey Ngid; Be, od, v, SRR aqye], 99 adysl, |GHed
IS T g D IOT;, TSl I, UFH 9 I D AR 9 B &Fhe; YRS B
agfd |

A @ HAofl; sricpel &1 Aridhdr, udiwdr, HUg, aifierol, Fwuer v fader,

| HIEY, AISIDT, 9geldh; UTfAehdl U AXel U |
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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 Ultility,
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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dwfous fawa

4. fam=fafaa 7 9@ $1 2 (31) vy 5999 9@@ fawg @ 200 (@ 7 -
Gkl

gawfa fasm=

EIPE MRS

BT YTl I / HrYeX fa=ir

sl (ATt — wfy /w3 / afdd / dvger /
gfdecdd /saaciiad /Ahfaed

qgtavofiy fasm

6.
7. CHEE
8
9

o wd =

q—fa=re

. S fagmE

10.  IfoTQq

1. ifae

12. AR

13. Uy fafecar fa=m

14.  grofl fagme=

gd® dbfedd faua 7 200 3w &1 8, &T UH 939 U7 &I foa®dT erafer
3.00 ErCT I | &P U U5 H T 91 814 9d ga@d@d ¥ # IR gea g |
Fwgeff &1 gt Uld UeAl & I[R & B | YT U & YD ¥ 4 YAd49 al
geal T IR odAT Afrard g y@d fawy &1 R yd urg¥SH  ATHTI:
freafaaran &1 U udem & 9919 17| rwgeff &I Iuiaq ddvfeusd fawal # 4
f~8l &1 &1 =g HRAT 8 fooeg FrfaRad faual & v wrer =a9 &1 fgAfa A8l
g
(@) &y, BN afdaifyas)uyy fafesr fasm
CIRSIPEREEIERCISIDE IR DI C|
(1) HFYER JYAN, H¥YeR fFh v drger AfRartyat
(=1) fagra arf¥aifa ua gotagriie ifrarfe!
(g) Iford ua |TReg®T

(d10) ATEATTHR — 75 AH
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1. By

——

yurs — I

aRReIfaa! fagm ok AFa & forg S|a] UrRadr, UTgfad AAmed SHBT U TT Rev | Al ©
Icqre Il faaRyr H waieRviid $R& | BEell $ gfg R STfarg dedl BT 9T TRAT IRABH IR daeld
IIATERUT BT YHTE | JATARYI YUY AT S Halerd A1d, Ug] ol BHdl Pl Tk |
el & A= BfY Saary &3l 4 T-IEH UUTTell JAH IUST TAT APl (bl DT TRIGH JOTedl
TR YT | IEIRIA, FgHSTell Ref TAT SRR &l JqERIT UG CH1S W IUGH & Hael H I
HEd | IS & fafr=T &Fi # wRw der & /Rl 6 Scnfad g oW, Toled, faese, e, e den
TS BAA! B It fafert &1 Yo |
AEISTE il dor Y aifial & ded d AT geR & arfvel diel & g faeivarg, faar den
JAR | WRUGAR, 37! fIRIdR) garR dorr faff= sdal & e 4@, Ud df; WRuqaR &l Gau Hee
Sifdes dorm e = | Ja1 fofor @1 Al e dRe, My dhedell ded WRdg gl
T AT | BT B WIS oAqU1 T BT T TAT T IAGDhAT AT & H I AP |
FARITHS Haly, YR H T IR Td GER | FaT 7 Uil H Jaeds Urey dedl 9 - AMaR el
DI FETll TAT I (IR YT T HaTashvl Dl AT HR aTel BIRSP | Fgolldl Td AR FEoiidl Taer
fhaRTeT | HaT SRl & RAGTd doi Ifed SaRE UANT B Sl i | el fa9TeTd & 3MMER R FaT
HReToT RIS, ysTSl, Frerell usts den wifedl # JfuRGEH 9 Iudie &I U, IAD! AT R arel]
fShaTe dorr BR | IRifd By dom Uy Fafdd TRy | a9l uR SeRa Y e § ReRdr & &l
T |
B UG b Fag H el IUINT HeTerd], g o & Arice RiAg STl &1 JUars effad I $F bR+
@1 fafdrr | STerspra g 9 ST M | BN &3 yawd, IR #8@ g faRmang don &Y e iR
gote g1 | faf=T R &1 BN yorferl &1 el | HfY Sa vd Ired &l fauore den gea iR,
HIAAN H IAR TS TAT AN, FSHINAT B BT ffeaen § 7 | A= ysR &1 BN gonforar qen
IP! [ qAT SP!I YHIfdT BRA ATl RS | BN fRAR wE@ qen qfAdr, B fawaR g o
A, fIaR, §aR T 98 TdhAIdl BT ARV AR Bl ARIGRT Td ITdhT IR | By THI0T oIt
FY IUET T IO ISR H I YADI | JAR BRIGARI 9 [BAml & o ufenr sried | TaR
faferar e eripy yfkeror ud yHor, vA.Ud . g e ua . |
glg — §

JaifRraar iR fAf=dr, Hea &1 rgaifimar oM, HEm TgaitiedT g, HIRIEEa TR |
o wgerm, fofr gfad der foim Affa Jor| W@ W iR URT ScRad | IARddd # AR Bl
A8 | Bl B Icdfed Tl @ | Wdl | IS S Tl W Uley Sl | Hafd Sl @
JMHIRB! FAT AT & @RI | BHA IR & RS IR 594 =11 BT IUINT | UE BHAl & GIR
H Ureu-yod RAgT=al B1 SUANT | TORNTY 3R WRURFTOT dTell Baell ol Yo iRl | geerd, aae
AT HHIBRYT / YSIII IFFARAT TAT FI—IAIAAN, Y F@Taad ol HhR 3ol a1 i srqarsiehar
S H SRS qAT IO BT IUIRT | ol WD Joll SHdhT Agcd, dioll BT IcTad, AATEH
AT GRIETIT IER G 9T DI Aol AT DI dIo] IdTe § ADI | I~d fhHAl & dioll BT A9 g
fauor | eRR fear fagm &1 oY fagm 4 78w | Ueiersd & Idd 69 9 4ifad o, UTeRi,

, TIRIROT 9 URTARTT, STl T SFERIYUT TFIT RITHIRYI, ATwcdsid iR Sfdl & ey 4 w8 |
gfhua (F118H) AR UIRY IS | UBRI—HIUT &I MYFh Aheuag dr 9 fBameli &l gwifdd &
qrel BRb, AT g IJArFard A | i a faPbrd, g safdar vd qdiexer | urey gl el o
PRI T BN e H 78 | W@ Bl 9 Aleodl & (Y fUfera STefary am g7a! $fv wq faferl
Tq AL AER BT Yol | el g Heoll & dled b Ul d d1a Dl <@9Tdl | Feoll g el B URREToT Pl
TR fAERIT | UERRROT Tl o SUSRYT | Fole] Ukl Bl o Aied 4ged Ud gu@iy | & Tl
ST B [STTgT Ud A= uaw & Well, |feordl g digf & daikar iR die, g7 A0 & o
fafer, galpd die 9 T Uded & g, diearel sl &l e, Bad GRem & I a1 ITdb]
I |
AT 3R TAET b WSR H & dlel dle, WeR TaH & Weodl a1 39 Fag H FEaEE AR
STIRETT |
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2 gafa fasm
QU — I

ged g fas, areu T fasm [ urey fafdear qen srefa S+
1.99e7oNg s« gewona fafdwdr, oy St @ g1 @ geroia e o URMe SH, geroia HaHor
TJoIT URCRET &9 &7 A faaRor, Y IR &Nl don wafrer & faRiy ded o geroia fage &1
SITUATT |
2 9159 AT g HRHY @ we, ure a1 & Aoid, 9did @ afcddll & wel, Rigd dax 9\ @
quf SRTHY, ﬁﬁ'\iﬁiﬁ—c’ S & B, aﬂqaﬁﬁ@éﬁsﬂmﬁ T & T fOTe, sReR & g &
faery wew # faurogel, ShaToell, wad qem Mg §RT S~ UHE ey 30T |
3 IRy fafderar : Sharew |fed fquiy, Slarey, SMATe, $ad, SAwEer CREWbger T Agadis &
qUTROT GRET, U,  Silae @, q7 e e, S$ a1 hel doi g, disl &l 3diRa, fgdas
g, sorfasm ?vrgrsﬁvrrq%rﬁi cfluqlxﬂllg\wﬂ d%gwqonqwq ghsuuﬂlg SECEGD) HTE@HEE‘I?W&' [BLER]
3101 TAT 30U & fIHbrd & CI‘IICMUI o g, eﬂlgdsuuﬂ & BT Bl aﬂgldcb chldul CIERSIRE

& frm, Sie, @fieRer g, A, ﬁ?ﬁ%ﬂﬁﬁ, §IN-ICM-IIHIC'1¢N-II, Geddl,  orl,
Qﬁﬁﬁwﬁé@@aﬁ@wﬁﬁﬁ@@aﬁ@w UeeNdl, YOS, JWERRT, SRR,
Ferere, RO, WIS, UIQudl, T Siifhesdl Hel & WabNI e |
4311'cﬁf%ru1-1-1 «wﬂqvugﬁm wfﬁ[%rgv‘rsrf%ﬂw APl TIH, I P fdNeT TAT gABweaTEH,
NGBS DR, IR, iy, T TAT Sagedd Hagd HI (AR 3R JFFUANT | AHTFARTA A=,
PP G T PIRTHT Fe HP |

grg — ¢
1 SINPT Sg IS BIRGT Sad BT FREAT UaH BRI BT ghls & ©Y H; M dadpd ol FadH
BDIA DIRTDBRIT BI ATGeHT e, oAl 3ol usIaliids fehe™, sRd ddd, ATSclpogal
RISEIA, Mool TAT B DI HE] Q'”cr BRI, DIRTBT TP Bl f&«jd e, AT waR el
fIMToT, ORIAT ¥ TS UaH RATcHD URac T S9d BIRIGT d=iii+d AT Mdifih 99T |
2 ITYERS @ AvSH & GG B ﬁ?ﬂ Sl @ s B, AgerHdr den oM fafvma, daol,
et SR fawmoger # emgdRe geater, S ufafeson, fofT wEerar, foiT R wiRest @
DIRTBT ST ATARID]; ATIARID! TAT S Bl HeheddT &1 fadbrd S{del%lfb Pl; 3MUTfddH
—S1gY aﬂﬂ‘c@l‘cﬁ el & WU W, SLTAY DI GEA qAT A, YIS HLAN H R[FAI 3Rl D
AT (SFAlERM TAT SeRH) R SiF Twafdd &1 faf e, IdaRadd 3R f[aar, é’rQ?rt{ o
TgH GUR SiF Yaed, S A iR Ao | rgdRie AfEEel IRgaR Uwigd, il
S a1 (PBR. 322, PTI olSI—HTo), JAHANST SIUAY. SiF IR SiHIHEG TSR], ATafrD
JAMIIDBI BT AT BT H JTUAN |
3 @ 3R AT WEE: URUl HT A FaP— IfARINUL T Hagd AR aricdod, @i 9T 3iR
I JAMFTHA YD HCNT Uil BT WIFRRY, 3Maedd Al T HPl I AR a6 IR |
FrAESseH MG IR BV YGRT Ay fFar faf vaq 75w, UerT Gelvor & gwifad
PR ATl PREB A3 TAT 04 BT IR Ib, THRN TR, Yibvd T FediHpva uieprg o fafd), e
SUTHl (Teddlgs, TRFs, U, fafds) ueu waws den fhvaw, ggo diRaaRor qor Arggier
SUUY; YIS B HET AR AT, YIey gig—Tiaai e sividn, gfg sRAH, gig faFmaa ok S9!
ARG Uapld, B gaq qrrarl | S9a] AReH 1, YAdT 3R #8d, g B BIidd], o f-oead]
AT BT 3R SR T |
4 uRRerfaa : aikRerfien &1 foar, TRRIfI®! FR$, Uy T AR URY GHHY SiaHvSS Bl
HHeUT, 3ifdd 3R Sifdd gcd, TRRAR@ 3 WReT AR el uRRfhs ¥ ol &1 yare |
oRRfTSl & ugad Use]  Wibldd HUGT AR IHHT WREOT Hhel UuF AR ARy ey
JARATCRIT—YguoT 3R ST {RIF0T |
5 oY oWl fas™ © Y ureul &1 Ig9a,uTedl &1 Hio aw fewR, iy, &R, Ug uared, 79,
IV QIR e 5Tk, arqeid o, PreArl 9T SdRdb, ASTde! Uy |, SHollarguRIge oIl USRI & Ald
D WU H AT |
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3 I BT
gues— I

URATY] EREEE R BT Uy d1 SHD! AR, S—dTell AHIDBRYT, Blgoad &I AR b1 g,
TR A fHReR q WRTR FHIBRYT, ORI el Bl Hifdd Hscd Tl gqa! faeyard
(AT diftae) R faaver qen s, p, d vd f @ell &1 s va fi qra 5 o, selagi-id
Soliall BT FUCIHRYN ( BISgIo URATY] BT UMD IUAR URSell BT Auasi RIgid, fferhdd dHoT &
IEAAT BT §S DI A AMHaTS RAGIdT | IRHAIYRAT BT gelagli-ih (=9, WRIARR™A Tl bl Fieferd
RA BU AT ATl Bl STH YoTTell | dedl @ IO | Sfacar dI WRAN[S Ud e B, s+
fava, gelag dear o Serdie Sl |
T vd fAfdRy e Qg e o A (@ ded), e 99, e enfia n/p

, ARSI de9 ol | SAMHIAT B gl TfTd], IHDH! Ygad qAqT AU deal Dl BIH TedicRv]
AT AMDHI AMBIR, ATHD fOgves qan HiTed, STl glded FAwe=e e S+ IuAIiar, e
BIe Bl eiRer, fAfBRoT AR @ URMIS SFGRI, Sd a7 Sielig faerasi o1 f$ar sfuees,
faferor e Sare @ g (Sh—m) e A= |
IS e FIoidhal 36y Ngid (@geeR dad ar usfeliT—wier & Rigid ), Faxor 9o THo
S0 W0 3MR0 FAGIa TAT AR BT MBI B ATRITIT | NfPads Herdh RAGId, MEe, A T
Uiy AT0ach hefeh, FHIN AT fITART fgURHATId 3TUail &1 AMqdh Hefd ol Wk 3N, 36 B,
aeer Qed, Ud ordy wmed, R e uTs Smdy, EESIo STdY WEwdrel 3ney @l favvarg | 8 der p
QUS & Tl BT I fAG: S T p WS & dcdl $H AEI O dedl i AT ifAfear qen
TR Ugfad, S6 i, TSl aT MANISS] BT AIdh IR |
A el T TR fAS : A faeear, aRadi sraRitaRor sraermd, weferet @1 fio, Se@r
Tl DT d IARDIY YO | ARAfTH BSarel, AraRildror aReisli der g ol &1 gie |
4d =ik 5d HEH da@i vd 39 ey 3d d@i BT JAAAD eI |
ﬁﬁﬁﬁt@f qe qﬁ%?ﬂstcﬁ DI EIA ﬁl?lﬁ ??%lgss A, SMAATHRUT SRR, clITgS] Tl
gfdeegsl & goraaxoT &1 Rigid, S AMeT o7 greorg qen Wcr;;m Tfrwfﬂ
JU HEEAIod YA fA9E : SU HEEAeE el BT aeR RAgld, AHugia @ g o Wo 1o o
(IUPAC) vorell, ywrdl AT SHidh, SUEswdlsd AMRTel H FAGIqar / Harsdhal a8 Raglia a
ISP UHR, fhed &3 RIgid Iehadd, aguhadd el o deiig dRTersel § d derdi &1 fhwed
& fqure| dq @ g9 A1 @ y9ifad o 9t aRa d' 9 d° 96 @ ol fewea a3 el
Sullall B IUET, gaol TAT Udel &3 b ACHADII ARIAC], Wag! IS s/@er | 3d HHHoT €1g
IRl & goldei~id WdgH, sadclive dAhan & R, d' ¥ d° ferl & for Waerafe e
AR | 19 FBIED THRA: Sifdd UhHl H STarR] T eH ARG dcd [ZArafad qoin A-rare &
frery <wdw o, enfeas wipRA | ca®™ & %ﬁqﬂ?ﬁﬁmawgm&ﬂwq@alwfwmm e |
BRI, THF, IR SEaMe, qﬁ%f?rwqﬁ?ﬁa Ce(lV)Waw%%ﬁw(lll)Wl
gD : GIT AEY TAT WR IR | TG, U [APbIvE, TIMar JoI WRRIRT <79, fAfedi agetsdi &
IR BT ST BT |

Qrs — §
AT HIEAS EE R SolagieG fRI=—IRMPIG Solag ) qem Sy 991g | RFAE U9 a1fa
GYTHA ITATE TAT Flad ARTDT & o SABI IUANT, Folde= Fal, Alfid Fel, Braiberdd qol
BT~ G Held | PIa1Dh fFl TAT &R | PIah AFA] AT &Rl Bl Afd UR ERDAT BT YT |
BISgio 98 AT BE-1dh AIRDHI & O IR SHHT U4 |
Frefe ififearel @ fFofafy @ sauRom : AnTeTs ufoRernus, fadE, sifwfeael den sorfae
gHfa=re ®1 fear Al | selgg™ w18l a7 Aie el WHied gfaRee & fear fafer | fFeferRad
AMfEITeT @1 fFAAR ; UesM Hodd, Feloi Fowd, dobHa YAfa=ard, ufhd sifdfear, iR S
Afafpar, SRl fafear, wiea—aued sfifear, Remfcwml & fifear dar aFmR #iRargd

gATI=aT |
ferdfesd e : =feilRad af & IR wdfae diffTel & = s fAeiyex 99 aifffeartt &
feufafr & el o Soorg 8 SN 39 A & A1 BT B! 8l Tedb+, UchlH,Uehls, Ufedhd Tallss,

25




TehIedl, 32, IR, UfCSEIgS, BICH Ahl, dIcT 3RIJE braii-al AT, TRIe dm I e, THI,
THINRTE, TRl TRie, vgw uRrs dern fgenRe s | #enfe twer, gRicefifes gwex, ¥ s
JNMEHHD, HTE SISUSIHIYT TAT HIRDRA B YT IUATRTAT |
PrElggSe : TITHROT, ARRY, AFRKIDIISS S (A= AT S AH AfAGIARE /Ao BT &+,
gRe] ¢gauT goi, USRI Tl RIARFN & SRARI | Teed Tl BIC H SRgell QreidRo] gl SiRaall
THHRY | TbISl FAT B Bl JAqxuRacd | Ffaw vama don w@wuv - wEffa & o, e
BIeD AIRD | gprey qen sarfideRmredar | 9ol e (R dor S ) sk wwagai @
fq=mg E dqen Z o Udhd e fgufaReniua dsadigail & HwuT Al TT §¥l Wy |
Y S : I B S T, WHCRIS &1 IR0, el 719 T SH&T ol WHfed
AT @ oI HTEROT STUANT | YfRNUd |l T AGIUT TAT g g9 <R UTd |
Ufedmel e Soi9 9o 9 o fAefoRad Tl et Al &1 Srude ¢ Tolio, BSgIdRil, ATsgl ae
THAT R | AedlFh TS, dolaiisglgs, doliidiselss, URCwMM, duligd, Afaiied, il
Rfie dor fHvefie RS |
Agees o A : Heerv, e qur Ayl sifAfEar |
Uehdids : & vadl uRer o am faftn ; e &1 i |
DS IgAD : dgciidR0 Bl [HATAf, A=Nfie 75@ & dgad FLINd 2| Holld Well bl E:
e uRer, IS ducd, Aol f3reell, 3 &R Ager, fauRer dem diea e, S fSreell
g+ |
USITgH O HeUSss: M Ugfa a2 faRyar, Uoigd afeaar gvifad &)+ aTel R |
TH0 THO 8RO WdhgHIgh W0 THo R0 &1 Rigid, Yarife RIG=<RY, I@u—a$0 &+, AR
HTafTes R & ford Wo THo 3TR0 WagH! @ R | fraffa siiwer &1 Jeaic: Ffeal, aemefdr den
UREE, 3MUfers T A e, HAasqul FRIeror &1 PR, S—u-ier, wj—uer |
e fepdor: faaror M, I arT faaRor @1 &1 R, Ae@yul faamas ey Fer |
i) fasm: avierdl fame | avferdl ufafda &1 avffevor, srftrenyor & wm Rigid, faee s
fafrm, ST O olkge QT faReiRa & o |
iR AR 9 97 9gye Ud S9a fauTe weTE, SMiSlE WRd &I fJged, ARgo & eSS
BT TG, FARI—FARI—BTET TAT 3SIF IRA W BT TG, TN 89 UWTd, 317l a1 |

4. FFYSY TeATDH A / HFPgex fagm

TUg — A

HTER AT : FHTFIAT & dcd, ATYE IS M1, AJHAA, Adbe |

AAYd WHUATY : g 9919 Jbig uRereerdr, fazaqigdr, digdr, eror qem gl
gferwuor, <xifsd, gf, ofsesd, ol SRy 9y, wd fgwg gfawuor, 107 ymAv, qHy
foaTsa, 9g 9ITHA, GIUTH9 AT, I9 9T qI1 STd WRig ATV, Adhdd dll ARd,
TS SUIIT H A1 19 el SUTdl BT A |

RafaT Rrgr=a g fa1g fiewey : da 44, ab 97, avellevvr, gR, aifed dd &7
fpaT=aad, AJadd qT AT HiAe ufkuerl &1 Afeey, frdy wadrd, WS, e dTW®d, &He
Jqare®d, we uyRkad®d, woté, ROM, PLA dorm 9g7vre |fed |dfed uRuer & @re
BT | e UHAS RATU, 8085 /8086 BT TIFTHA eI |

PIITHAT gl S1el G¥aqay @ OOP’s, C++ Sl USRI H1 IHeudaAry, fqa=zor faaxor,
gfepary, fawg &3 4, smafa=ards dom aAfe@, wIfo1d S1er YR, |qzad, qfur,
gATad A, BIsd SATgh D, FAIdd HIsc, RUIC TA9 &1 YeradIor oI fgaad| axivrr,
ufeqar, dusdT qfAIT, II9, & WX, Uk Bad Fhdl w1 IUIIT B gU
Ffreafddal &1 Hediwd, gdid AT &1 Yrddsvl, d9d die, & A, gdie afiord &)
STifeddary |

TS §

YT PHT QST : BT FISA, IF <20, FIIg ATegHq, Jeq IhAd BT uiRad, 8085 /8086
®T qeggd, DMA T gaend grafisar & A 9 ysHae an [/O & Agg 6491, 99
JATHATHROT & |l WA FAWIY | GeH HFYex W, agRd: A, JoAYd dHeudry,
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AR Wfa B IHEY, Y8 gadra, gdie T, der Wiy, arsad \fa, GarEr=R usav]
@ Hedcd Al gHD! ATITIDHT | UTSUATS V€ YhHAD 2l d8UHAD |

Ul YIUTHA : HUTadh, dled, FUD G, IHAD, Ghad $HI GTaeey qIl I9d &1, e
H1eT fqecive qo ug MSerd, g e e dd+id, od ArRefl, de o9 |

aRATa® gonfaar : 99, IgUIATHT 9T 999 favarsd gonfaar, usas Wfa, gfed va wied
g, QasRa: Wi, ufear aggaAiaRor, awd: ufepar garg, [/O g+ dvor, yfpdar vaharad
e dradd, wfoRie, farer, uReER, ©@is g g gurR, AfaRad @veRor yded, wied
GOl HTd TAT SHHT IHhA |

ST YHAYT FHSUAT : HBIsd WIST ddb+ld, JAIHRU, FEE HREG q Acad Sler f+gel,
FdeTdRed DBMS @& w4 # d Base I+ &7 1egg=| STl g HII, JTH-Y TG®Y TF YId
— TV |

FTYSX FoTd : sTel dare ddeuqard, LAN &1 fagerg, OSI-7 o3gv g fagef g
afrewen fawa | “ifas dax Ry A1egd, o qom dfece Rafaw, wma fagm, ser fdas
AT, TIHT YT Al TS fAel TImER, JgER gfEfdfeal dom g+, asra o,
qrt ey, e =, uRaed daR, 939 U ggiaavel a4, Af¥den fawy, gy
AU, BIS A IF=axVT, gAdcifd A |

AIGTAAR_ NI TouT FqITIT : Yorrell faeaivor, faeqd fawelwor, |1egdr a1egg=, Yormel!
afreedd =g A9R, fifdw g faefa sifweu, gium afvmwn, wead aifiaded qoIr aifiaed
|fier, |3faad grumtaa am @ufkadd, udieror, gflierer qoar e, Yumell BIsd d@Hh, YOIl
foediyd @1 qffeT| FAtdd wWa: Arad 8q AR, g wAfHT wWewficw, fa<iia w9
QAP dbSlS, 49 AHIgd], I g, dFYel A gz IWfRT Jom ggwd, #Aedl Hifsar
GUTTEl, HFIYEIT BT AFIIIT |
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5.(1). &Y afdaTf~=®!

Tue — I

ST UG STl WREVT : H{ST U9 ol GREU] HT [qug &3, &R &1 IJIFAd] dl IR,
D BV, 9V, JULNY T JqATG- Wae q Sh! AT | &I &R [FG=A0T & IUTY
— Sfrg dgrfe den Afarf~=al, ¥id dc |Refvl, arawuide Aavie, |Hlzd a1e, |H
arfa, |drza Rrar i, |qi=a @rgar, Sad, spa o ord gad JIaant | Aaqafad
FI=07 FRIATY — WA UF RN — Il — 9 JR&TUT GRAARI BT ATHedd o d
f& yafdrer, g, 4< gawy dAferead| a6 g1 & fHger<y — 91 Uei| SdrTH
e — J=AYOT, IATYIGAT AT (hAT=agT — YTRIfHedl &=l Il SIdTd S JIS1
®T T4, TS B ATAT BT ATHAT TAT AT [FENROT | a1y &R Yfhar — ATsI—uc el
qIT a1y, el B ATHSYT — IFADBT Y= | 9= (FRET01) Aferf+raH |

gATS WICIUTHT Tl GIX Fd& : BIIIIhed Bfaagl & Ho d&Iv, Aarear ¢ 94T,
AT g SUBRYI, {fH IuIlw, 3 fI=19, 97 vd arfvia! 8g Ifowyd e |

TR FAY : — YRFMRS qAT §X AAYVI FREHIVN & [U—SIW | IUFE BIJAT & YR,
SUUE BfY ARAT & qd dd, a1, S dl ¥ IUIIT Y& 8g g 9 ADIT gy
B ThAID, ST ATS YA BT IUAT, 99 ATTBIGA, ol AT Afgd TATTH, g1 Bl
JTATSAT Ud fawTd # S &g UH &1 IuIIT |

fHarg den IR - fEs 8 Od & A9, g Rarg aRIAISAen @1 e
dIT 3Thedd | J&T AT dl HAUA TH+ld — HE—9d Uley |de| Al DI oo
ATILTIHATY | Sl UF Y[l oA & Fad YA DI ATATSAT | FHATE STA b1 /19, A19
& 9gd, faax, dfrera den garfsh — RFars @ faftrar — vad, 99e qon W,
fHaTe  J&aiy T STHT ATHAA, 8l & AMEHeudr ik IFa1 fywfor, qfHwd
gy =4, 8SYCH, UeaR 999 T 9$® UR HXd & fod AT |

AT S BT BIAT, HIAT BT S el IR, BAl b IPR (SY dd qAT G HY)
qerm SF®T AT | Hafl BT faerd Ud gieror | v & YHR, IgT Yd qRATIT | Sf1of
g faqmd @1l b1 ga: I |

STATTARYT, TATEAEd & RO, AR &1 AT — g g afbfaa i &
STATCHIRY, ¥ddl, ST ¥da A HEAeR AR YOl BT ffdeudr| ufear s
BT FUR dAT IFBT IYAIT | &I G AgoT T HT IRV | F{ATE T2 TATHROT
guTell &1 Sfrfefar | fHarg 8q SMUfiRTse §d &1 IUAT — |ad (HdArg, |redar qei
AT BT BF UNRE T & ATAS |

P FFATY : Widd 99+, ®BIH [8, B4 WIF, UYLTAl, HFHe ATAT, HILATAL, I
T MR T[E BT ATHeUAT dAT AT | AATS, W g ART 8 SR AAAT| HTH
AT AT 918 &1 ATheddl ud fafor| qler gafqror 8q Ax=dr — 19 s<S9dS — uiell
BISHS dIT BTAT [ | ARGl ddHel, §¢, UK, CIsed, dhic gaale — waq fafor §
SYAIT I Tl FH ATHYT ToIl S9d dcd, ofd SITYfd, STAICHRYT Tl Fwud]
GUTTeAT |

TUs — §

BTH FHoll q2qT IF : B IABROT q2AT 39D uRuer BT FST & QLT — JFTUTO
qerr faga—a=g | amuafae), Ar=afke <89 I=F &1 A7 9 Fardd | ATdRe T84
IJFAT P S, ST, SUAEH, NTANHIOT, garadd gomell | Sded el ol fead &
faf¥ s 9o | ST IRV, T AT, efed A1fead g1 (UTaR & ATH 1 & aff) qer
=01 gorrell | grerfies qem Aredfie @dl 8 B IAT BT uRETdd dem AgReT |
AR FAQET=a | a8, UIERIU0, JI-AIHN — MR Ud IUHIOT| Ulel FRETIT IUHIOT
— ISRV dAT A | BEA Hels, ASTs dqT IUGRON &1 fHarar| ficdl ger den
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a1 fgemra 8q I3 — fAferar dem amd STddd | ATAd—dF YUITel B QI A |
ST fagr denm ey aifyel 8g 99 — wWTg ud IR | BT qer arfias] ITTEr Bl
s |

P — FAT : B gRFATAAT TAT HY YHEIHIOT BT FoAl ATILIADBAT | BTV JIUAITT b
fad fagd #@icd &1 @99, ARMUAT, GRET T fIRE| IR (Ardia qoIm yHrer —
JIATAS), I AT IRAE S AT I H ITHT AT | T-ANE 8T I Bl
AT dAT agd Hoil IUTEA B8q ITITATE BT ATATAT | HO1—G& TTAT BT & ITId
dIT WTAT — UHTH &1 dbfeud o4, H T Hi—alteaifire sgualar g8q faga a1
feravor |

By gfpar afar~=al : wadl @1 ders gvarq WenfUd qen s9eT AR | &y
Icyrel deT 9g Sdrel & AfIrtEE qur| gfie uREraT — $fY Icurel qen
JE—ITTel B IHTs, HAofl fA101, MHR ©er91, €9, FH+gl, INYT / o efipvor,
qrefIepROT, BT, SHTAT G A | AHY] IUIGIT IUSHR — Ul qer Ffares,
qTec] IeRATUD, IADB! &Hdl q2AT Hll ATILIHAT |

I qAT ST IUTE! BT YHIDHROT — FOATAIIAT, AATS, YAFHRO, ARITA, ST,
BT qAT doadd gRT JETAI, AT AT, AT HIA, g dor si@vs — fFHio7|
Jafrse qT AE—STUIE IUAIT | ITad HT I, T HI @I, dlel o Jqqirse qerl
AIRI |

S JARAITFST H IUSRV-SUAIT AT HFYESR JAIUAIT : gadgiie Jfaaar qem
S0 IRy qur . RFBIIE, TRAIGTIHE, ATHIATH, Hoclargdcd | AdIg uRuer —
ATIHHG AT FATHT YUIelT | STeT YTied oI Hiv A ar~=d1 gfharstt & =0 o
AYIHTHII BT JTUAT — del, Ydrs, AATE, digdr, faqies, Hof, qra, q[ged el
ara|T 'q AT9A gyonfeadt | e — ufvgy, fafds /i gfeqar, o< gawmeor
e, wfa gfeaar, aRaras gonfaar, yradd, diais| an fUed | i =
4 ydie wfdra, yars @fga f[A¥fear| srdsa agare den dfed ywa fawavor|
ASIHITSAT TT TTI—H FETITTY |

5 (2). YErE@T A=
Tus — I

g Tl BT WAB! — «d B TATAAT| URC] dT Y&J&T YaTg | Adadl b HHIDROT AT
AfaaR wetem HIHRY — Al &1 YHAY | ygrs Hiex | AUHU & HRU §F R Gl
<919 H fRTge, IFIes &1 AT 9 FEYU HRE — ol B WeTdl HT YATT | At BT
frepradl /| U™, S, arg/dry, Sic IEluvl, AUISH, Al deIl U™ | gedl Bl
I dAT AT 319 T A3 BT AY — AT Y uvul- FHgETd Ud SUSHI0T| RfEMR
Jerm di's @ g9 | BIF91 T2 BIF7 & IUDII, §F BT IIFADT | JqTel AT AR ETH
FRATAT | GATHROT TAT YAdH GAIHIOT Yaq FUIsd A7 JFIST I YdIg i
AHeUT | AT=al BT gkas |

g 7AR0] — ITfgdh YERUT YUTHh — YA dl fgdld fgd dem gave, gol 3o
ToTh, Yol ARV &1 faz3 uedl dqorm dua fHgur=d| Am9dd, |d oTHdd, Hruel
IUTAT, GHTIL: ATHIA, ATHIA B Uce qoll Hdfted waw1, ufeecsen & dAgernfas
AT &1 IREGAT | TR — del A17g | FRER0T — Qe Ud @dgR, 19 Aqeryo
AT BT ATHSUAT AT | ATaA G, AATFATH, IHTH, IUDBRIVT B HTHeyHT |

ST FAROT — FaTed, drdig Garfgdr, faedmid ydd ST J=aR0T| Fagd — A«TE
qAT IATT | HAT J7ARVT TS — JAeC FAT| U TH I I deIm g1faar | grg<l o)
dAT Ha9 g Tl T ST fafamel & fad ga &1 g faferar | 1 dom G977 vt
@ HeF AT | I dqT AUAT HWA] J=AR0T | UH AT 9§ 419 a1 s | fafepzor —
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(v®)

(T®)

WHATA —  diecodd 99| ITRT q2qT ggfdr| vl & SH AR BT gRESAT |
HIR IS |

AT gerdeRol  Gfhdare — | gerddivl  yfeary  —  Iya fafwwy, sy,
faga—aareavor, fqudia amgfa, wifrres dom =g freell ufhang | orfvas srwad |
JAHTST 59 T ERT |

gfpaT IUHROT MTHSIAT — UTH 3MTHed-l ATTGUS &I YHMId H-+ aTd HRE | &fas
Treflg, graraRefia den STE g9rd Bq HfAud <fear | wavor fafue qor siser i |
ATAT BT ATHeUdT | FHI0T B ATHYT — FIT BT I |

gfesar wrfadl e =01 — gey /a1fasd /9158 /A dId bd & w4l H Fdd
|l ¥R, 919, YIrE, aoArE od ufpar uRadd dR&I w1 8 ATYT B IUBRT,
a1, =R, gEHIg IX 9l AR 9% | IENF fg=or fagura - A, wur=aReT |
d1 318 1 g d | gedT U3 fwuvr afdre qom gy yegar, dg< urefl yormel &1
Rerar| S=a = &1 Nfaar | srgex anerlRa ufswar o

TUs — §

AEYT AT FAl AT —  YANUIAIT /AT /AT b GIel Ghearen # ArHuT qel
Sl AT URSAT| SIW /S /aTdId g4l BT G8A, dreadifire qder qen ifaRked
a1y, ATIRIHATY | AAIH Al ATYHIA |

AT ARG qry Afdel — qu Afael & HH | gree dued! dor fAsen gg d
@I D FIg — Foll HE FAT = Fa™ — AFFAA D GEY | @IS ¥ |
ATeTl / AATREl, UhA TAT 98 HHUTH YUIMell 8 dTI—Gd FHAAIA, FHAId ReRTS,
Fadid agds | a9 wfas aw — gfiaa dem o |

arafe—arfafear sifaf=at - — gaa afrerRe — 9uwu fifwpae &1 afasr qen
TAST afTds! &1 ATAT| Tee ydrg AfMedRE — AT U 1 IR, W Yd18 JAfTHRS
qel SF D e AHISROT| dI9ETd g9rd 9o fqudrae  Afifhard | fasrdia
AfHfraTy — masfed g JATdSE T ard—sid 9 a1d g AMIFHATY | r=ax Ay
qdelT df¥ge X AHeUAT | g UR HTSTHET TT HUT AWI-AR Yo IA~R0T PI A< |
GHTIHTR] BIRD | FAATY T2AT JFATA ATU FABIRD qIT AMHBIRD ReRAT |

AT G el — yTepfaed Sifge Icurs — w18 AT 9T, [T AT BT, FHiN
SYI — YUFHR, WIS d FRARV (a7 yrernfiRa s afgd) |rga dqm AuHrs &,
ATIYYD dd — FIATATE IAIHROT (SITAT Afed) HIIAT U HIgear I91a7 / ugiferad
qoIr UThfads 19 — ugifayd uRseror (argavefas amdas / fqued / 9orR) ugl
AT ST — qelfdefi=t (T S 1 g /va ) f1 F) uieAifadargd FdivIss,
qIefReq | JHfar i — did+e g gAr S| T ud qrider| wia g
qf¥eeu | feuvad — sedhlicd dem gfasiidl |

gafgror fdarf~aa! derm grem — utRRerfqaT dom ugiarer | arg, den 9d 4 ygual &
gid — BRAYE U9Tg, AT U &RV, ¥ Iui, GeAA qafg=ra qer ugiarer H
9gudHI BT fqaSia| gud ¥Rl &I A9 D1 hAIdh dl I9d (a7 S HraAIfa,
319 quf¥rse, 9% SAIRFH qoIr D fFRARYT B qh1d | YguoT =307 IUBHRVT Bl
AfrdeyaT T fasures faevatwor| afiq qem favwie Sifas g fHeriRor — tg v 9
d1 9T TF U S8 U UA| ATUTd ATIISAT, ATURT YFEH | gIiaRor fqend — o, 91y
qgigRoeT @eroT Aferfgw | 99 (|xeror) srferfra# |

JHTHROT ATITHAD] AT — GHFHROT I g R AT HTHABISI Yol AUATY
qerr Arede faferar | sread den faeedl &1 A1 yd UTd Ade Yarg gRT IRE
JAAT Hed | AT agdl fIRAwor| g AR AR, AGET, BRI AT dIAT| BIHA—ATH
Mg fdg  faeddwor| aRAFAT JAFFad — U1 8§ AR &7 qor A1 9 vq av—s1f+ o,
qaT g qerr fa<ia fgavor| |93 eraferfa e urigfuw |fed @93 &1 srfdfa=ard |
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5 (3). fafae afrarf~=a!

g — I

g=olITa¥ JTf~= a1, yarel |ATHed qUT ARAATHS (el ooy |

gAY IIf~=@T : ATF® Tl faAT, U 3s A13d, 9w, 9 &1 FHeudl, HT dl §3
oSt &1 WebeuAr, FATHI, FAATH TAqT AHAA U AHTATR df, g Hrefof qerm AR a7,
g fUs aR@, ArraraRer &1 ord, Bfeud Brd BT Riqen=d, WHqed 9o YorH |

gor ert fgefia el arepof, geamrd, Srgeq ameol vefiye wvfor s9q qo doIr faen |

3IRY fasT g wfae! - s1fdfaga grger afast den gdig fAden®, gger afds), |91 g
YA @RUT & qefT fey, [wcarefia T |

HT AFAHT - FAT TAT Holl Hgerr=, . varae fuger, ydre fUsl & caar, gg fusl
BT Yuid, dxd aArad fa, afauras afear |

ggref ATHed : wxd ufded ud fagpfa, g Reris, sefig « wiRd FdsiT, 9wy ad
AT dbH AT, A b BT AT, AU IRV AUV gfaagd fgavor, ga—arqed
1, gThieR ST, ycgel gfqad # faepfd SOf &9 T sy |

eRA—Taely : ATl fAfer, AR BT Aol &F A, ATHY eRA, & Thidh R (Ifer, qroe &l
USH, §aROT &Hdl, 9o gefad AT, T BT YR WY | ATIAR, IqBIgA T2l
AT | al fqumen § g gfqad dom f[aefd, AR 99, YRl ¥ &1 g6y, ©[d Ud a7
fafersy; amafke dm 9189 <aral & &R gfad — ard GHiadoT |

AFATHS  faveiyer - wifefaardara gag 1 qern I, ex¥ SR did |ftrgad @ 4 ygad
qa fapfd @1 uete W fafer, era faeiu, omepl fgaxer, @it @1 fgwedwor ugfa qer
gr=aadl T der ReR BAI R ATIGFd W WIgd (AT | 4o ¥R 3R g41d YWY © eRA
b URTBT IR JUHYUT g AT dh+ el b fad gwrg @y | afqflia ¥R gomell gy
ERA AHHAUT H HR[BTH JUKYU gl TAT dbT APl Y ATAIUS | R ATATIT qHAA BIel
Aftrgad ol 8 I9Tg WY |

STC : eI, fgdier I ATagel ST — HHHI AEYDHRUT U dTaqT= Y¥d |

faeatwor @1 areys fafer - AfqerRa emor qon gg eral &1 9 fafer qen fazemuq fafer 4@
fareaiyor |

eRA MR Al BT wWfRed favadyor : wificd d@+ fuger, wifesd favdyor, w@dfas
guTTelt, arf~ae fafer |

TTal BT ATHUAT: ST, HBIR AR fI918 AIATY

ARIATCHD SXUTA . GRET BRSP AR ¥R HRG | darad del dfesd Siis e i+, a4md
qT AUSIT SHISAT &1 Afdey, Fafed uR=WT &1 er4, Fafaa g dfesd we T8y, 7D
TR, 99 ud df9T gaa wefag=a ; Rrar uge dom yHiofia Iqw omem |

RISTAT deIT XeAd A3 BT AMHSY : oI IR S& TIgU & e, aRT TeX, YT ¢H |

Hdic ql fFarg g &1 Affdey : Ay Afeed 1 AHeudr, yafad ddic : IRIGR
gfrger e 4T sraverr fafer | afireey — ag. vd. Afgar sfdeu &) a¥qfaar a9 9 ud
T 9 ¥l9 BT AMMPHeY; AU Told, ATYATHR, S Ud U HIc A U9 Add &RA| Ich-adl
|AlEd aferar fed ycgel WX & 3favid FUISIT gah1sdl | fqafiia vd §gaa g, dSrear ud
PHTICRBIC yfaeRs 13T |

uTl BT THI : gedl WR TN ATIATHR UG MAThR Il b1 AfMEHeud razashany |

gd yfaafad swic : qd gfagad & fad fafrar v gonfaar, Reras e, sdar gfaad
aenfRa amAfa & fad uRze &1 favawor AR afveeu, gd ufaafaa wfy) g v wfgan
@ JIIR ST A8 BT JHH |

faarg ufaerRor Rt &1 Afsey |

AR AIFFBT, qad drfgdl YdTe Ud &4 arad Aid ava Iifyd] © a_el urerd deIr a’el i
A 3BT fHET, avd wWifds! f9ad G9dd 91 9% 9dg R &1 SR a1l 9d o efie g |
IR YITe B YR TfTd T AfAHT - A7 MR x0T, GRAT YWY, Aracd GHISeoT, reoff
derr goff yarg, 9w fgva wad ARAT wold, ydrs S, 4drs SITd IWTHA &1 fAferar va gorq
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JTYHTE | HEIA aTeyHd FHIHRO, FIAd, AT, HEIA ITegH FHIHIOT F Holl d FaT ATELOf
FHIBRO], AfGUR WH FHIBHROT ATIAR T FHIBROI, dRel YdIls FHAKS H JUAYT, Uy
gaTe, Fed v, fqur | faur nfifew #icd dom a=edr e |

fadg faecivor vad gwwUar : Ifeuq /qydy, fqAmRfed yrad | |rgegdar fager, srael
frraq, faga va sfaqma ameef |

GfHAR Yarg : AR, 3dd U4 9d el & 419 df¥=R 9arg, <gd gRT Ydais |

IRAAT IRT : FUST W R WAI vd faeler uRAHT uRd, WY IU URT, AYUT UT el
gAY, faed ud faue |

ursul gRT fager yare : faeler yare & f¥efervr, 9w faarer Ud Ursu €WUT [UIE B
fafgerar, STagrd gqorar X@m dom qof of Y@n| fA9ra, oEul § wda g fHasd, ursy
AT, Ul H S ©F qAT Iealid < fHpaAT |

qad grfedT ydrs — §H19 Uq (AT yars, ATEPl vd Fot A qure, falkre sof qen
faftrse g1, wifas wevrs | gfoRig GHHROT T weTdr YUNe &1 uRadd, afkd wd 9
gfRafdd ydrs, |Wedl UTd YdIg, srOgifae U d01 §9& AqUIIT, Iodld Ud 8%, HH:
gRafdad garg, Iag] SWRET &1 aiieRor, fa=ge1 wos, gRafdd garg Ifaxer & AT DI
g fafer, IfaarT Soaia den gragifas q9iv |

gragifas w3fi=a dem sTusiuTas -

HETRITA Uvd — YPHR, [qUIvdg, I ABRAG—IYU] $HaTs (V7 4T UH =)
faferse a7 | @AMFGR A 94U, gfoqer dw, vIR a9, BIUgIfad IH, AT ATAEUS, TN
el AHRIAG—TILRITIT 4, Heg YT dgql I U |

gIOgifa®e edfs~, YdR, THieRor, <afsg=a &1 934, fwred & d1dqvs, a0
faetwary, fafdrse 9|

T ol fIe & g, YeR, TWRTET AT FEch 14 | Iedld SfHhIT, ISR U4
famed | yare srafer g o fqegalg ydrg | WUSRUT Ud ATATIIHROT| q&da, w[d —srafed
AIFT B &g fGRvdan |
H BB IR © — 93T & YPR, AGeR Aae, FIaal AN, HT JThR fIavor, qaT
®T gIfHReT, FRFAT qoI qgiaer @i a9 |

FHIRTHII T qAT GRIATHS O, IATAYel gfdae qom g 9 g919, SR &1 -39,
URIFAT B JHTTIT DR alel BIRD, URITFIAT BT erfRor, TRT ga1 felul &1 qRTegar |

RAT q19, ITUSP Faver, FUISIAT 1 Fered, SROEl &1 v fqdg weoed fagen,
HEred u¥leror |

ST BT WEAd, WedAd &1 wid =1 yol gfagd o g«ardl ufaad, Aevs, 79
S9Tq 0T, HAT b1 JUSHYYT &HT, HIX felld FIar RIqerr=d, Juwyor g |

ReRravern # ¥—<r@, Wfpy den ey e, AT &1 fugen, fdld &1 49
fagerra, gfderre fafr ov ¥ <19, 9 wpnfafRy F duaged T |

qg+ &THdl, XS IR 77 Hgeqyul fagr, g v WHd 987 I19 |

ATE Ud HECTT FIRAT |

g1t erfyeq | qof yfage qem gardt ufdae faferar | wirgdl &1 w3 ugufd, el

3 |

IY Jdg BT ydl o4, fogor &) faferar, fogef, daa gderor, gara #iex yfnefor |

g & ATIYH &IV, NG b YR, AfMBeUd, AFEUS, Hg b YHRI P [P,
garel A ufqed faarer, srsdifeed o1 fager, gared &1 @l @39, 4IR ged, 9UD
cqrq, fafirs wew ewdr fAgemrdl &1 JquIAISIdr, Yeld u1elor | 98 &Hdl $I oIl d,
FTATTIITY A &1, WMl fqeeivor, Fgad I |

TIYTT BT AJUTHDRT, Thel A1fycd, HYdd Wfyca, a3, ITATadhdl d83, T Bl
g, el & YR, Fc &I &aqdr, ReR g qAiqHE faeavor, el & |qq8 $1 ATMHeud,
el MR UNIevl, el B WNUATr| dAqa $1 A9, 99 GER debdie — qd ¥R, oA,
fRrerr waw, FfqRor, g1 ReeHoT |
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TUE — §
foafor grenfid), SUHBROT, JISAT Td YSE |

1 frmtor gienfire
FfraTfe) |Efyar - fafor 9Efray & Aifas o uer, §¢, <rsed, IA1, i,
g&ft, TRT, AT dPIc dr WA Fdbie, droll AHT d2m HBIR fHIA FHIT B T,
®Y B TS, B HHAT BT IUANT, BISaR dIq—9dfdAd T N ddic, I=
&l B3pIc Tl HH IR BHHIT |
feaR : T v IuAl, fEar @ v, fEar B ulRkReqor g Henwor| w@ifiedd, vax qeil
T H'q B rEAAT, G g HIA1, T AT ATIE G ATAFAT |
fogior © g9 deed T IHb BT, s A8 : SsHAr| uwerR fuarg | s v Afgdr
JFTAR gc fFa18 ARl B AMMHYAT, GRET & HIRD, AT TAT &Hdl JUEY; TARR
AT, f97g 991 | WY T BAl & YPR, AR, 9aql H AT |
Al Bl GAIST HAD ATITSAT © 9aqd AETHIOT, GHR, &FAT BT FHEIHROT, Fod]
AHSUAT TAT Holl—G&l Wgq ; P ¥aq dfgdr & IUyg=l| 9d9 YTadhead Td
faferfieaT; &1d &1 arrdg, qearH |

2. AT QUSRYT : AAS qAT AT UBR P [UBRYT ; [TAREG  JAIRETUT qUT AT,
SUGRVT & FIT Pl GHMAd PR drdd dRB, Adeddl Sfigq, @87y v T segyd,
YSITd T ARETVT AT | HHIC IUBRVI, HITHA IUHRT |

3. AU IS ud g9 : Hi01 farear, aggfaal, s wuEr, IR @ 747,
Afgererll wal &1 dwed, aRIITAT =301 e uydderor | dArTa Gt $uTd |
dedd fagayer @ A fY g g 1 § R & fATAVUl, udle TIEFd, HIABATI BT
AHEIHIO, AT ATHATT &g Aolld BT AHdd, JATdA, ATTd Il vo] qoAT AHTET
AT |

Adev] vd gRkasd frarf~=a!
FdeIor : g dAgT HIVT ATYA B GHHATA AIT, FUR FAIIGA, GHITAA, T
ATAgAT, IFd ST D fd Y AT IUSROT | wafAfa, Mefa qen udad 9w,
B H AT @ fagr=d |
RAAT : WIR A1, wliud, Yd-Rer®, wvsren, fa=g ud Hif¥E, °d s &1
fSSTI9, ¥, T U0, Iqax, f7aeq dqr =a: urel, ddd ST, Wl ar &1
foafor g SIReT0T - XA BT BIu, b yfRly, ol gAw, 991 ¢ STAAT|
oA TSl o IISEHE ATAISAT @ fAgeTd, I9EE BT AT, ToreR
AMMHSYAT : JqUTRT BIe, IR, &fqs 9 d9ad g% | AW BT g HRe1 : 97 A191a
AT, dde dgd A1, $oiR dgd A, dgd Al &1 fESTad den SAeT i, 4ed
AT B fIBaAdT &1 Jeaid= daT GeriademoT |
<fes sifarfaal : gafgar daaa, g Ud T-aed §deTol, ISAT &THdl, 98 9IS
TqIT JFAAAATS IS diINTe, el f$Srad dcd, fusg, dod, Ul g&Te @ ITardrd dd &foT |
RISET fa< giver & fagr= |
S fgm9, S FHEd U seoliag
S a9 o Sielld |, Agelyvr, qrefieRoT, gruicdGi|, 3fTd: ¥gd, AfHR ydrs,
SARE, d91¢ ATgfed fqeelvor, Fad gRT a16 Jgefiadd, arfesdt garg Aarfinmag —
Af¥® A fafer |
qdd gare ¢ faftre afer, 9939 qone, uReg 9o duReg Rafaal & s=avdd us
F0 o HaR I yare Td wy, yfFew qem yfquiita gliervr, 99 Sd GHTgAT |
S AT gl © ¥ TAT eRIAd Ol FAEA, Yhel dIT 98 Iga g uRATTATY,
STATETd &1 G+ &THdl, STATd BI1gT, STATI ATATEA | STl AT TRITTATSM BT
arfefa |
Rarg g=onfaad : B3Il & fad Sd B ATIIIHAT : SUMIATeHS U, Hars I
®1 Tporar ST T Seel, fHATE & dd dIT SHd! qeTaly |
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TEY : AER WA @& oY fgoRer ugwfy, A8R ewdr, d8} ®1fAT, 'y ud fadRet
qERI BT WIWUT — AARD® g YHAT, WG AN, SAd [9rad, Ko fHger,
Hifad quweyer, gfigd, T ¥R | WY g fafdd R gfkges, IRad vd sRri¥Ed
T8}l B ATd — faevor, Argfua & fiw e |
S YT @ BIROT AT =301, fhTdl gavenn JAfeed, Aqordl |
TER GRIAT Ay farael, i e w1 sifWdeu, 8% yutd, Sodrg! 9q,
AFATABT Td AR BT &1 419 |
fgaRad! ofif @1d : oRTe qem SuRwH A9l R 9freT @ fAgeTTa AR AfHde |
it g, sot &g, Refdw afvq, @A asi@ |
HUSRYT ST qiel P fHe, ST, g qwed & Hgura qn fHedt & 4re,
I fggalyor, A9 IUAR, S den Tfaar RAra &1 =907 |
I AW IAT A D UBR, Foll &7 |
T4 gfereror : 9T gfRreror & A, AT gfkreror &1 faferar |
R EIFRSUREREY
S ATYS : ¥ YIS AT TR Sl ARIFI BT AT, S & o1 Al /T BT qaigar,
T BT IYIEAT aqgAT SFd! Hrefawdr, Hifas wrafie o Sfiarfvas faedwer, o AW, ug
A b ATAD |
S BT AU : G FAgT [HEI AITAT, WA IYAR : FhaA D (AT, HUIA Tl
Faared, —— efimr — g —— <19, G TP, FAIQTDHROT, FHRT, @IS, Tl qT ATl Bl
ST |
Sd HUE dT fadRer @ g dT yfayRE JAredl & yHR, A fHeiver e eqar| faaver
gonfaar IfN=aTd, qaarfad UIsu o4, U4isy fBieT, gAawRI, JAefl qom 19 dred Afed
qred, Hiex, fqarer yonfaal &1 faealvor, exol §qa, (qareT Yormell &1 fIRevr, gfuT e+
qqT IABT FATA |
draR gonfadl - ERe, don Meifire suf¥tse, arfed @9, gftc — qors gen |ffad gonfear,
AR gRT gars, ARk &1 AfWdey, Hax fddg, A9sId, AdWA, SIS, ARG, ATdolTH
Maqal H AN |
qrfed a1 rfirareror - 1 ot 1, Y o S, ot faeia SraRAISA, ATSEIWA dem <l o v |
AT S A1 QeI 4 uR bt & AT |
gifgd A [UAR ;. FHRAGRI U, ATF®B, HE, JgWIed  gue, fefedm s,
ATFATHIOT ATAT, AqUD IU T YHd, Afted Sh, 3fquad &1 fHUSTH, Aaflee S YAaHT |
3T JUf¥rse : ATal AR Rl H WYV Ud [qROT, BTl HI9Tdl BT g |
ygieReT gguor - |aq fgera, fSivfded sufde va fAwaror, swfig wfeq |qa=r, @il
T4 w1el aRAISARN & fad ygiarer |ael guTa Heaida, arg ygyvol, arg yguol fHazo
gferferas |

5 (4). PR AfAI=DH
Tus — I

1 Q¥R S« Aiuedax fqera ufspar : divecdar Sigq =% faeel, faRmieszor
AMTHEU IUBHRVI, ATFCAIR AMMPHeU I, yalwd, fg=ard uderd, S/W fazaa=gadn, g,
STifaH fHerivor qerr arqRervr |
AIEESIAR ATHdAT dab1d, loc dm FP ameas| COCOMO ¥ arg«fas st | aRaisar
AT THIOT TAT JTHAAT YITId A 7ol |
AfedIR ATaeaHary qorr fafdftear (OOD, ISD), fwaraua wrdifoar (Rrex A", do
FUR, TIH) TAT I& YA:UIIT, Ured, R, S AT HRAT 0T a1 gferser |
FgTYA, fAferAT=gdRor, ydieror qoIr JAREV : §eATyd q fAfAgsRer asia  (d / aeeErq
gRRerfaar, Rem w9, WL B9 &1 A1ed) ® AfWHey U8+, AfTd THA, gderor (qdieror
IS, 2T /24 e uRieror, gf+e dm AaEa yfRieror) qorr argRerer afafaferar |
He A, FIUedIR AETHh, aRd ATTwYvl, faeivgdarn, FAfor, s R, Aerdl divedar
SIRERI)
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CASE 3uy&rel | uiR=y |

AfHAT & AraTfSTD, faftre qem Afqe fHfgaref |

2 IFT HFYeR ¥reu:

AR IHF0T 4 uRk=y, Aravefiy qem afewr uwds, SIMD den MIMD &+ged : 98
9hA®D 116U, STeT Afdd AATSH, STl Ydig drex fR1eY | FHTATAR Ydid T10Td, FHAT-aRl
D WIS, W e, GIR qAT AHA4, XY, AR 9T B (GRIvary, qgdlersd qei
gRATAT YOTITAAT | AP HPYESRI BT uR=d |

SEASCaR kil

erfessd faeayor - gdfies 19 @ A9 wd gU §8 uRspd ufdwy qem ITa1 g maadr |
LEX &7 SUdlT |

3fe &1 g GUR : @S, RS A1, AHad gfpar 9 Ffeal &1 ga: gur |

qIFg 94T faeadyor - graTfoTe LR Usee g, Ut ®U GThRoll &l gerRar, LL (1) 9 Ffear
®1 Ruld ®=A1| uR=aras grerfiedr deim LR uszeed LALR (1) 99=a3dl &1 <&l gu+, LR
Ul BT SeHIHRU, gRITT &1 3 seTHIHRT |

ATAT FHI USSR : \IHIAAT AW, JFdrd gaArgl | fuedr, uRad! dqrs ared @ost
HT YGYH, T UHd HIAT qgqT GEafa, TPy, Famet qor 97 8q e Hra=ifaar |
TISY SIT™ : BT T YaATaAd! &1 AR, 98I BT, UHIHRUT Ydid ITOTT |

$eT I dur AHfed fawavor - |dfed Waw, 4¥T qars, 9@ @d &1 faedvor,
3 Rra srgare, Afrafedaal &1 qeare, =0T JIAY, 9ihar o |

HT FICAHIHRUT : Hel «aTdd ql Bifes, IRERE fHarad qu @& +Hav ¥cadIsRol, yarg
IR fIeddyor & ATegH ¥ SECHIBIV, de uUR uRkadd, I3 4R gxeadiaror |

Hbd®d : Ugzws SRt &Rd, YACC #ifdq LL (1) Ug=08E SORTeR®, I3 & @T
Ieuf |

3 ST AR

AATE YUITAdT : Farg Hregd deil S9a! fIfRreedny |

Adpdl $ dcd : yourmfaal &1 gifferor| LTI gonfaar qen gafdator faferar, dregar qen
argfes aRafdal @1 |, F9Tgdr uqcd &1d, AT ed § Irgfzed yfepanl &l
fggror, MTYAT Te @ige gfhany |

AT FIAl B ATSTAT : AT FHT IUTI, FIA K dHAID S FHHAA He, dvWA-TT |wme,
&Ald de dAT AHIT e, ATATHRY, W75 de, DPCM, 9g7vIa dm d9gurabia PCM d&4,
SoCl TURTAA Tl AqHdAd secl ATRadd, AT fqurs= 987, Adias TDM dein
|ifEgsia TDM |

ATURTTH : gAD! ATgeIHal, a9 PAM d&+ia, g4 PSK, DPSK, QPSK < amgfir fRrue
@1 HA1, M-ary-FSK |

gisds Wabd yrdadl - Jfe &1 Fureadr, e, uReuR Adel YHR b1 JqARadd, HABR)
fruTs FaruRad®s 9T qIvesi®s, ¥R d9e, gdl dom M-ary amufads # Ffear, 1S1
P 9121 PAM |

JPIT AR Yomfadal & A1 WOHAT, FHEBROT BT ufkFy, STel Adfsd dah-idl w1 gikad,
FfaTad dT A AfTETAT THD |

4 AP Fbd I

gers FHY Wbd Il YoNfardl @ gerd §HI Add qHd, NRas ualy fead gomefl, Rerdr,
Mgd ReRrTH | urd radr GHIGRO1, gord 9ag gonfadl dom dadl &1 g &d
gfwuor, BRIR ®WUTAR & FAMAT T[0T, Fddq GH4I Add &1 (geid| gfaHdg agsHa qen
GUTTeAT |

Z SUR : 7 wuiar, faudid Z wuiar gaa qear qur, genell &1, fgfada surar |

gerh HINAR HWUTTR : ATAd AqHAI BT YfaHUvl, gord HReR T, Z Huiar &1 aeis,

AT gerr=ar ATl &1 BRR gfawuer, geore HRIR wurax | DFT & o1, DFT &1
SUIIT HRd gU feed gRae |
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gaTg R dAl JHIg ffRUSH &1 ATYE IRl : JAHIg AATAl, AMYE &1 Adhd YdATE
ARE GIIHYT |

ABII FrAl w1 gfqwuer, [IR & a3 g I9Td G991Y, yerr=iRd 9wy, FIR yunfaar
& A A AOTd GYIAY, ATAGUE ATATHRUT Y414, ABIY FITHI q2AT 39D AU &8
AT BT GHY |

APy Ied Affdpey dobie - Age sl 4 IR APy fassd &1 afieey, FIR
AP g ®d @& o1, FIR &1 afidey | faels &1 Iuaiv &)d gv fgss, [IR Jem FIR
fFgEdl &Y oI |

gor HNIR [WUTAR BT ATMHAT MUSSd BT Ydid TOTT, F9I ydid TOTd H SeHAIIHRT |
AT H geAAdieRer| gdie wfvta, N fasr gwgr g8g FFT udie wfora & @mEmg
AT faar, I Z wurar gdie T |

9ed fEddc ®UIR : ATHIE JHHAI & [od IIfdd Yd HTeuid udiwdr, gAdd B
gRfYerfa, fedtad DFT denm wifed gsdl @& fad wurar |9 |

5 gATSAS YUTTferar

garad gonfadl @ gfiaerd @1 g™y o gfpAre qen eww ufhar darg o Wfa gde, sgd
gorTferar |

faRrer - gRReIfqar, fFeefd, @is, gagerR, TIoRIE g &A1, ThoRle g faH T |

D JLFIT : IAad - GBIl BT fhar=aad, i ael, w1ga gonfear, afaRie |9 foedr,
Fraifeaar, sggdieRor, IPC, yorel gard |

fIels 2000 HR YrEfr®d! : URATI ARFA1, JI=q:gATAA 17T |

faafa gomferar - fgaRda gonfaal & H/W dm S/W S@weudarel &1 uRk=d, §ord yara-
gorferar dem NFS, NFS, e vd 9gmaR U186 |dR fqel, faalkd wrga yonfear |

6 STCT ATEMR Yderd Gurmterdr

S FHeYAIY, SICT JATLR YUITell 167 | 3fraede dcd dael fasl, Ageadre fHaasf|

qd Y7 gUR : fawedar Aeamud, WoSReT IhA, Fartad fael, i omenfia g geR, awmv
gderT qem S99y |

AT =0T @ yueRY fgel, Farad fawddar 9 g gurR, faRieg 9 ffuedr |

GRET UT [IfT3T : GReET Ud [eIfTsaT &1 Iodd e, Aferqd HA1 doIr gfteswior, SQL
GRET GUTTAdr, YATHEIA |

IpHg fgel © fRreu, STer 9-=A1, 918d R, STl 8 $HIeld, ATdREG TR dAgT drfed
STeT 3T |

Aora fgef - fRreu, |TeT A=A, 918" Tl STl &% Hivad | DBM &1 3349, OOBD
gR=a, faaRa DIS, semdl DB dem afsa DB |

7 HFYS [TSH

AT HFYCSI B WHATI Qod, HRAGRI diad, srer yfawuor, ReRr e waar fa=g,
TUAAT AP TG, f9T FTATSH ATSHIYTHAR (UR=FA), Yuf JISH, dexarsd JIodH, b AT
S SiATH, T vd fgursrE aRuer, uE BT SHTS |

AR B, AT ATHAV, BIHC IR IHD! TN, Y&H TITH JFEMRUN qAT I gh1
ISNIEN]

gefarersd wfa o wfy wwew, ardfas: wfa, sfw, gss, gyftsa sfwr, grfeta wfa qo
F=agfed wfa |

I/O |78 @I Adeyary, srer =axvl faferar, yiumfia /O, DMA, @aaen smenfd f=axvl,
I/O #1egd, 1/O ushHa®, HiHe A-aR0T q201 bl |

THHH TR & YIUTAT BT gRFT — H=Ad B hedary, Amiy, fawd qem dared, fofeT
SISKE

Al YIUTAA AT 999 fq9T9, 39d dvyex e &1 uRgg (wgu  agfa,  gaafd,
FATET® qAT Aee! YIEad) |

gaTad gorel &1 afk=a | DOS @ UNIX &1 &9 1eg3d9 (JAArcd®) |
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TUs—9

1. YR Faord del FarR : OSI dorm DOD fwgef, dra uwra foeef, LAN, MAN, WAN,
wfeT, Rafyw, ISDN, X.25, ua R |
2. RS FIITHT H1ATafer
qEIURD GIITHT BT URFY, ADT ATILASAT AT JULTTY, FTHATI GRIURSD <A, AFCIAR
SUATATT, e faursid, caRd qaAYd, AT TaRT |
forar, e qeon faferar, graRor, |99, gaR1gad, AARIYS |
BT Af HARAT, SAATSA ST, uR=ATAS q2AT uRATAS ATTHTRAT, ARG |
ITRMTBR MeR #1ofl, geum siforar, 7 siofl, Rer gioft, ergu o, 4ofi fawam |
98 STRIYGR dAT IgHUAl, IR ST, qRaiad: H1A, qrRaiad: AR Sofl, ReR qer
wfaeflia amayd, sfquTiRar, wReTasgsd yaR gRkadd |
I RSP AMMHYAT, Hvll Ugard, ITRIASHR (qaR01, gTar qoIr F+€Rdr, Js1a 9 FH |
T S 31 Aoy I AP w1 w9 egyH, /O #vfl, Rew Ao, gured Aofr |
AaTaT 37eggT : C++, JATedlde UTEDhd |
3. geIdh ARAATY
|YTadl &1 U=y : dadl FHIE |
d® : qb YUl HUA Il Aifed uRETad, Wed AR, |uraedar qen fHfgdef, 96 @
foram, afdrcfig gad= qen garfrewiad |
W=y g : 9q=ad 8q Wied &1 fafer, 99 R, gqzad Aewgar arikfvrar, aRerng,
aqzay fAger=d & fFrad, aqzEal e fqurse |
H9 UfRgdd, Ad qT YF @HIAl - HA ufRadd den Ad @1 I, gUd  FHTedd,
afRf¥erfe S FoTegar |
HIE UG AN :
AL U ART, U T WAL T JART, FIL & 0T, FATAGAT HIel, Tl g AT BT
FHFYSR YITwuvl, Hael HT g6 BIeTd, Jcudliard 41, arefed &1 ydie T |
H1d T g 8ie -
gy, STl & UBR, IdEdy, [AuyuwRe, quRk®E, I941, Usard dUl [quRid &It
fager=d |
RETHH, Ulded 89 ARE, gurel, Wi do fie wford, 998 va I9a Jqudiv, aad ud
&3 b1 ufR=ay |
4. FFYSI JTIHad
aR=r : qgualT &3, ged gfaaar derm sre sid gfadar, srera yard fHfdw gfeaar,
gqeid Ad1ed, AT goTTel, afger saf |
¥R _gAied T XETHT ydid T07d — DDA den d998d &1 gdias a1 921 SuAT9+
JHd | a®H Icufer gddre qioTd, el g dem g 9% Scufd, YIrad gell dem uewid
AAED AT U3, HFA—YRPb JAdABIT & YA, qIS-gIha qAT doA€ el ddh+id, U3
ITUT TAT YA YHHAS AR |
2D ® syt aRad - 9o 9Rads, g€, NDC gfeq dem 99w9 Qe gonfadr, |gad
afRad |
fasisT qeon faafdw : fasisw Adweudr, fast gva oy uRada uydie wfvra, asa faaf
gt OTT Tl dHigA-—deIas dl faarm g ey, a3 fafiw faftrar 9 ¥eels den
BISTH |
fawueq : wWve, Wve Bisd, fawfdsd ygefa yHa®, Wrvs Y |
T1f%ag gTeda : geefd ffraaas, DAC TI1 9%Y J73H |
3D &1 9R=F : 3D IrHS gorre!, 3D ugefH daie aerr 3D ufkad T |
fafada gfawuer @ fgele gy T 9&1g Had, 9 gfqwuer, CSG d2m B-rep &1 |
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3D geamEei®d : faFvr AT, gearadis uRads, 3D 7 fafy |

Bfad AW : gl YT dem gul |dg 8CH &I ddbHld ol Y3 W eI, I%x fIferr,

Th e A, 3T Suwvs f4fey, sty faferr |

YHTE UG BIATHA : YHIed fagura, ufafds, sdar qam dds yfawy, 81y, 8% <A,

AAE BIATHA (AT, 199 BATHA, BIT BIATHH, X JIIE |

JAFAT AARIYS : WRER fAfdwe gawde, bifds gfeag—aifiezo, weR a3 dgad daasds,

Rerfae faferar, aregary, frsw denm yeld fafdse o™, gdvc gsd, UIladr JaR1ys, 31l

YT, A1eH Afdey, i 91wy |

5. AR oA & fagerd

Wod a2l S Yfawuer - ERR gEdl, EReR FUTdR, ¥ad dvisHA, Mg ag+w, dord

qerr uRada |

Ad a1 fugear= : qadr, gere yonfdadl bl GEHBUAl, YRV HI G, JATIIIHdI, G&Tdl

qqT HIEIH &THT |

foR smuRads : agfa guiea, ool dde, fafye smuRadasl &1 faaver gem 94

ArgegHary | garar |1 DSB, DSBSC, SSB | VSB davigd amuRRad® dem @ies |

argfa emuRRads : FM &1 omgfr aoigw, =@xo1 emulad+, simary &1 g+rd, FM o @er

JATIRTA Bl BT I |

e JmaRade : fesfe yay, f9= 99 9o ds 99 ¥ad, PAN, PWM, PPM, PCM dqern

socl, ufkadsd & dea| FDM, TDM, AM den FM fSIl uRY® T grdaddr |

fafdrsedIv, sdid IR |

6. T® UYL : AT YUMTAdT Ud H< : g1, I AT U IIAAAG, &g gonfaar | fuw

TP HER A AN G&IT gurrell H uRadd | gdl, Tedd—3, JeR—-|g&giasd, EBCDIC,

gicdfRer, ASCII &g, ®e uRad+, Ife @S AT de JeR, FATAl T 2 HT 62 |

gl ABIRTT : SIS g Yo B qd H, FAET uRAT A3, U & YRP Gabd, a1 D YD

ADd, A1 BT IUAIT B SIS g T, A AT WS ILAAAIT FEAT YOTTTAAT |

gfoaa i I 9 9@ gR : 9@ 49 AT yHI, 9@ 419 T &1 SuIIT BR dd

afreafeaal &1 &1, 9@ aRfEr, fiety, dgwcty, SOP g POS w@wy | #16 SOP qerr

POS ¥%U | g dAT AME9IA §R, gRI &1 a-9v7 Uge] | gRI &1 Afha v Afkwa &

K #rafas gfasuo @ arfes &1d, 6 uRafdal de K afaal &1 IuaiT & dd sl &l

ARATHROT | FATS A Hpaaed] (9T o I w1 HHT g ST fHY A9 arel 19 3R |

AIFd db gRuer : FYFd AT JIHAB db URUAT B AHeydAr| gRI &I IUAIT IR

freafafaa afRuen &1 arefads wu Q7 -

(T) 9\IgFd d& fwar=agew gonfarar |

@) imuforg uRuer, a1l vd guf IiSid, AHAD, [UTH, H URTd®, FHAT IUTadH, FHI

STddh, JATTHD |

(1)  9gTUIH, AGGIUID, HS YWD, BT AJATED |

()  AregH A=A B AHeuT |

() d9gYUIP, IAGYUID/dHE Aqdled, GAA TJUIed /AP vg MSI gfemar a1
JYAIT | §RI BT IUIIT PR &AdT IR T AHeudr | J17TH, JAqHias aiTsh, BCD
AITH / AHADH, DU qd 38s AITH, [0Tdh, dig Toihl g MSI JfFaal &1 Al |
ABINTT dH [P D |

AAHHD URYLT : HTdd G JFHIAD JaTaAdAl I Aheydl, Ueld vaiwq : fgTRIT q2m vsH

fefRw, fUau wdtu gefed AR, frau voiwd &1 foaRs qem 9q9a| () fved o (1)

|AHYFY AqHHE aRUl BT faedvor () JFHTAD TUIE : HdA—Ad TR, Alggd N

T, g 99T L (B) AdRTdd TUE - AhTAd Tuwl @ fad K Afaa &1 Suai, 9a99

T, famd aad uTeh, R1ee IREH BT IUIIT HRA dTdl MUTdh . (FAT FAT BT IUIIT

PHIA BY AIHH IUTED |

7. 3 g1gmET - C, ANSIC &7 fafdrseard, v C gigmd9 &7 IxaH7 |
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frg==o1 G941 91 qfuT &1d, 1 vy &7

|RPOTAT, iswed, dFATY deIr gisr |

T g deIm BIsd gaed : {79 R U9 9o WR WIsd Ugd | 3IIHiHd 0l ATgeedh
Ugd WwIsel, Ife d fHuear|

gd HA1ES ;- wd yfrenyd, M G AfHad, a6 qEaasTadl ST 7edad |

8. dFYex HTAfAr dr uydie Tforg

JoIHHRUT, TN |

weq Ud ufyaar dem |us qraan, Je |

ARE : YIAHUT, JUBIA® FaARUT AT YT ATYE, YWTAF WIW, HIH VIl AN — AHHAT,
FATH ANTT [q¥aRE geT, I8 geAr aor o+l ydis Tiorq |

ATYE URATAT : T AT BT Tegg U, o g fagpa ydie wfora, faRd aireys |

gites TOTT eIl gHD] qeTdT |

23 &1, THYrd A fued @1 dedie, 931 ufawuvr, uive Bed wawy A afvraafed &1
ASATHA, 39 had 9 ulee fhad gRad |

5(5). Seifdgda AFFAT=BI
Tug — 3

gRuer figra : f9gya sraua, Sra denfad, sfeas oRr g\, sfeas areedr a4,
gfRger fagawor faferat, A< fagatwor ; orer fIealvor, MgRYd STd GHI deIT
FIUAIT ; &lforhT fdgedwor ; RL, RC UG RLC URULT ; SATGHIT RITAT (gLl
faeeiwor ; JFATET uRuer ; gAFT gRuer; Agfad Hrear ukuer| fgeRe o1 |
HHd Y9 dF : 9ad bTd Ud fqaad—aTd Adhdl vd 93 &1 wue ; s w1d
ffeeR 93, Fadd, AET AqfHAT ; a9 T fahd AdY FHIHION U ATEMRT
Mg w1 Rk 31 &1 977 &3 fqgedver| ®RY ®UTAR, AW ®Ulday,
SS—wUTTAR, ARV BT ADhdl &1 gidagd vd I gfutiea | fagaq srad=l &
§R1 od WY JdHdl b1 DFT, FFT HHATEL |
faga gwarm fHgrd @ d99dd IHIeR0, uyR9g Aegq § aRT F@Rvl, uiRHsr
ALY, FAAA TRIAT HT URMGdA T fUad+, FaROT TS+ YIATHT Ud  JYIATH
a_, ufa qren gfaged, Rwer 4 |
qed U4 soagitial - Afderer vd s/l @1 god uRkuel (g8d Ud oY Add),
feafr gifewer, | a3 yvrg gifviker ©d orq Sffadrss AifHards &3 g+md
cifsivex, Sras ufRRuel @ od+, U1, fasesdr), afyafaexor ua efvafa wenfid,
g3 gurg gifvier yaeld | ORT QUUl ygefd : Yhd UF  9gervil, Sfddd,
Afpareasd, yAafider ud ufedd gdeal &1 favedye, gdganl @1 frgfa e,
Afparad yded uRuel, FREe®d, SAEasmid qfad - qldad & v $9IC], Uahd
cifoexr ok Ifpareas ydaefe fa=ara, woad afa vd a3 gfRuer, IRgw vd
Regs fagga smyfd |
AP gD : eligd SIS, gella oA &1 GATHIBRU, THER, A B
qqrpfed gRkuer @el, (DTL, TTL, ECL, MOS, CMOS)| Wgd&d qRuer ; FHifordiy
ufRuer, ®ie URqd®, HAed! iR Ud fqaIfes |
Aqh e yRUer FCTHl Ud 2uery, T Ud i+ usiige, Jaf~d, sraf-ards
g U= | yfaesl vd &Rer gRuel, Jeawyd A$1g yRad (ADC) Td ABIF Jod oy
ufRad®  (DAC) | ATffaTae Wfoar | gsfha gfeaal &1 garT &rd gU d
$1aT=ga9 (ROM, PLA, FPGA) |
ol ®YTARYT : dgd BT ST ®UTARYT & grd - givra wxfiar & ga sl
vg fagd gaa1d 9d, feenaziia : Af¥raeror vg fsyred fqeeiwor, #exl &1 gRed
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g wfa fEgFer, oRonfas ; yertad v fvevor & g fafrads gerdr
rar aRonfay : edr dvor 7309 va geaaifas #xfia @ aifdraeror ug feureH
faeaiyor ; wifa FraFor|
ufdd sdegifar ud faga =raw - sefarae wfed gfeaar - smals, gifvex,
STI®, GTO Ud eTq JATFATgS ATHATAD &F gHTa glifoeey—elfas sif¥aeror uq
gaTad & fagia, feaR ulRuer, sar a0 fasesn, |Ag uRads : gof i
g g Ay aeReer IR ud 399l & fAgId, bC — DC uRad®, Rag Ars
$TCR, dc UG dc AlER ATAT & IATAFIF H1 AR Fdheudr, fazrofiig ard
ITAT B ATIAIT |
oIS §UR : Irgfed °x : 9qd, fafged ; grfasar, g1fi¥sdr wod, difigary
d ; urfyear sl ; Irgftes ¥od vd el : 99 afy, gaged ds dlIsTg,
g 9fgd Fdd duvl, &afy Fod J7urd, d cw ATgAT : ATITH—ATS AT
fgargs d8 — UsHe 99 (DSB—SC) Ud Udhd WIS ds| Algad Ud faqrga ;
HAT AR AT ATGAT © HAT ATSAT Ud AT AT ADhd, FhIv 98 AT
qigad, AT ATgad bl Algad & (¢ S99 vd AQad, yaad, gd gqad |
AATED TR ATgAT (CWM) T : URTABROT JFHYTE, ATITH AT AHYTEl, FaAR
ARTEY, AT ANATE, HeAT UTRIT U, Thd ATsS d€ SIMFUTE!, ATATH ATgad
vg JTRT ATgAT AYTEl & g NTTa—eafs rgurd 7or |

Eug §
o 93 ;- g0 93 @ dcd, W ARW fABUU . AU Ud §]UTeT qF,
gafide & fAgrd vd JquaiT| a0 95 3999, IRJe b1l 2R 9F ;0 B
Jeld UT ®HUTAR Yl faeelvor, wimficd : 30 sxfaw w9icl, qa faguer, drs
ATA™ TI UIaR AT, ATsfdause HHIC], Juueadlr UfaadRed &1 AfNEHeud |
|AHTIUIfcrd PI, PID, faF®; fI=701 1 &1 azen—faaveiia fowuer v fqgeivor |
ATSHIYIMER Y4 ATGHIGFYSY : PC AECSH, CPU, Aqa¥ He, e de, ersfia
ARTE, YIITHA, A=Y, VA JORIYSH, 10 IIARMYSH, YIIHAIG  IUTIY
g feraar |
ATY9 UG qr9g 0T - Ffe favawor - gRy, dieedn, wfd, of, wfed ore, gioRle,
URded, ©TRAT Ud 3Tgfa &1 AT9A, Ag A4 | fTFa ged uRkuer, saacife
199 I gAY Dells fHRUT ATATEDIY, Adb1A gieeHrdl, gy wfors, Q AT,
Wagd faecives, fawyer Al STASIHAR, AU dgd JIA, oAfH¥eR, YENF uRad-y
dadpd grasgay, faefa yurdl, g9 fagd fewed |
sfead s : fagawoer vg fa=or : RRIOR GaRoT dA139 1 9l dadl BT WA g9m
foeares, @fsea wa gfemdt erfed sfdRor va faaver & fagria, gfa gorg fdmr,
99 Yd3IAl Ud GIIaren reys, ofie ydrs ; diecdl fIF g e quied e
; Arfefe garas ; 9ufia uce; |afAT vd qqufid v &1 favdvor, 93 wenfi
BT JFAUROM = G 9% Ud FHET HAICT | WfaE diee (R gfemd 3| =
qiecd] fECERT a7 &1 HAYd TR |
fFaaa &7 : JATTURT, 7add Ud I &I & fHgld, 319 gl Rd &
AR | uRuer fqaisre Afwfears dg@ar i o1 ; ufk=gy, g+, 99, S,
gfRumfiry vetor, deareHs Rel ud o1 @ foIv i@ty dawd &I (DSP) &1
FFYIIT |
P HAR : WS Pls AIgAd, JdPhd Wa dls Algad, Socl Algad Td
faATS A AISATY © JATITH, AT U ATIRT | oiiad JISg | Ffe FHIFT Hedro :
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FCEGTT vg Fered NRad TS BI's, add bIs | AT 419 Ud FId B HIT |
ATHST ST, 7—FIRNT ATR BT |
5.(6): SAgcifad rferaTf~a®!
Gus — I
WA 9o Jgaq ¢ fagd s I ugrerl &1 §Y=AT g T ;- gaTdd, Aidardd
den fowares, raaiy, gifagd, dsfagda, qfRocu, yalRrera den sfawrds
geref | ffipa dauesw denm fAfdredry e, aR$ dAqT gddh, F@aies Ihicd
qfeey g-re®, fagd graaig qor faga arfie dees |
Afae sdagif-ied, gaagia Jraaar qim ICsS :
ATfAETADs! W f4gd v, dM ©E, dEd AIRIDI, AHATAD H B YdE
o1 fear fafer, sfa gvrg, I fugra, fafye yerR @ S/isd qnr SHA®!
faftrseary, fggdia |8, gTRIRER; ®wies yvmd gIfA¥EH, SCRS, GTO’s ST Rafu
YIFTAT, UTaR MOSFETS ; ICS & Ha — fggdia, Mos d2m cMOS UaR; 3fTel
saagifad & 9 |
HA3d Ud Yunfadr : Sadl 9 Gonferal &1 aifferor @ Ed dr 9] FHeRel @
Agd H gurrel! fogel; sy uRadl gfawuor, wRA 911 ; BRI ®UTAR AT YorTed!
faesdyor 4 I JAUAIT | ATATH BUTAR TAT YUl fIealvor § IT96% JAFIAIT ;
gfgald e JARRIUUT Fgdd T S99 AqIAT ; Z HUAR d1 79 |93

gunfaal & faeeiwor e falRkmiedzor § S99 FquIIT ; ITgfed Adhd Tl
TN, IRER [ 1A ; T oca, Argfeesd fAfdwel @1 IRad gomed «
Ffepar |

HoTd fIgrd @ A9Td faTavor d&ld ; AT YHI AUBTela JqfHha1, s
AR SATAHIT B AT ; ATl oA® AV TAT AT fIgedwor § Iqb AT,
SAWT BT GHA| T Ul WSl ; 2, Y, G Tl URYUI HIACUS, & I &1 e,
ST &1 UISH BT fqgelyor;, @oited &rd, A Al & 9, fed a3 9 |
AT BT YTW BRAT | URYUT HIAGUS : [qeld deIl I FHA, USAAIR DI deIl 317
RHTYTY, GUTAAT &T YHTd | T HLTAYO] & qcd |

fagrd gaara e : fagyd wifde dom gwae wifde &3l &1 f[Geadvor| arard
der fUgdET @& |FHIHI, AT Joa AHEY 9l SAd e, dd9dd & FHIGRUT,
AT qorr rHIffd A1egd # AR GHR BT YA, YRV AT, Ho Agern,
Wl TR, JATRUAIST JUIIT, G&H Ugl TS+, ORI AT SIbl AT JqATG D!
$ Hd; TSl U & dd |

SAFSINE ATYT q2a1 IABRUT © AT FHeUAY, AMG 4 Ffe faeadvor, g4
fagdla A6 dm AESUS &1 A9, fIEdIg ATUT QUSR] qAT SART BRI
AT : god ®©U TAT AdB1g, a1 faldred]y, quaiT| SHof yRade, qraam,
S9Td gl el sdre ol AR fagdg AMAS @1 gedgife A, AlEfE
SYIAIT B8 CATHIT & A |

Trs — §
qod wU sodagiie ufRuer : gifewexy SIf¥afd derm Rerar &y ddd fagetyor|
Foll gaef®, gy Agfhar| fawqd uedl deie, gfagfte ygefs, cgfia gasls,
SId®, uRelerd dem ol ATYNIAT, op Amp, PLL, 31=d IRgd THIHd yRuer qem
AT | Wg XD YRULl Tl aRT WHY (Il |

AP gaagifre gRuer : RAfHT d@ & w9 § grivres; gfaga fiawfom, gfasd
BTG BT ARATHRU, B[S AT qgAT JAqIIIT; ATg A db gR qAqT IAH!
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faftrseary; &g ¥ 9% UR@R: DTL, TTL, ECL, NMOS, PMOS T CMOS g§RR eIl
BT AT, AABNI dd  gRuer; el yRaefes, qyul uRaefs, wig IUATH,
AT IR, S AW dAY; ROM 0T S9d AU | fFTU—FATSH | R-1, J-K, D T
T frdu—vaiw; s geR & H137ex d1 ASTed TRIT — wU fIgeures | A/D
deIT D/A URad® | |ATiHETdas — Fiaar |

ferg=ao1_gonfaar : frg=3o1 gonfaar &1 eu Hifds dem Wil geer Jgfhar|
wiTfyeg dem wagaefiadr wR ufagfe &1 gura| g uel dd+le; ATgR1 Agihar
faedwor yrftd dem grawerr IuTd &1 Fohoudr| Rer M dem ReR N Midied =re,
ReR N fIald & a1 | IudIfad AfHAT T AfFded | dga urzfl srgf
FABAT A FUBIAD  AqHAT BT Aiowed, fg=av1 gonfaalr &1 Af¥wHey,
eTfaqR®; Stefire a3 |

AR _Yomferdr :© o Gaar e, ged ®U Tl ABIF YUMell H \ATHER qell
e, gfagas gem srer yArdAfo;, uRATefieror e wed; 9uyg fgureia qen
JTRT AT IgIUA; FHTHIGRO, YHIHIY HaTe : Jad MF H Tl BIgar
3Tfe®; HF, VHF, UHF T {&q TR AT Uk ADHdl &1 YER; SUYE HdKR |

HeH ORI STOUTINT - {EH ORI ATAAT qUml oI JawelT — IfFaAr, gEH axT
IURT qoAT yaeie, aRI ATTGeid AT 77T HeH a7 FETH AT ufkuer| Jeq ug!
gfkyel, Jed a3 UCIATS, HeH a3¥ ATY, HEH, o9d; J&H =T GHR | STHIAT qoI
SUYE ATETRT & aRT AR GOIierar |

HTYeX SHITI © GgT gonfarar | STeT gfawyuer, 9ium™e; S WId YIuTHe
9TYT PASCAL/c & dcd; Hol STl AXEAT &1 ST, HFYer e & qd AR,
araaR Afreey; frasor gfie sfireeu, wWfa |wed, 1o YUl WIUSH HIgH
gAY AISHIYIGER — 8085 AT 8086 P ey dem fAder de, AdAd wIWT
GIUTHT | ATSHIGTHER STEMRT YoITell Af¥ded : gHdl IITER0T| YdHd Hrgey
e 996 UHYl IUYIT |

5.(7): Hafiaa =t
GUs — 3

1. I &1 U< : gqda fHarfaferal &1 yeuvfas vd afde fageivor|
®¥, R v eiftrafes R A/1a], wfauras as, dffETes, g goie!
®T AgdAq, Uhd Ud dgiiafasdd goid, Iife a3 &1 Regew duya faeatvor
(Tema e fg w@rdsy +ife) wifde ard ud 2uc &1 ATadd wad: =07,
Udl Ud SSR AT, gavfael — ik |

2. fUe arfy®l - <f fqmre & gfdad 9 fAeft, g gfaaa v fagfaar, 9k &1
femfor, IR gcareer ggref wrafde g erqmafd®, [Gefa ufdad |9y, ardi
gferad, ERoT : 999 f9yfHeT qen deus X' 7| BRO &7 T4 yfagd qen
fgaa, weyd yfad, g @1 UsH, dsarer YW, Agad yfaad, AT 4
gaell fRT arel urH, 98 ud W, Oefa 9 A®euare der fqwedr &
e | e fexad qor 56 fheH |

3. SOy ugrel : STl &1 WRIATRI B ARMRYAd Aheudry, ugref, feweedy
gererl # &v, 4y erg vd gfyERer Wy, 9 gl gy ugreil @i
HFAT AT S9b V1| ST b1 q1U e | Wiiead, Ajfied qom A
ugrel | faf¥rs ugrerl &1 AT AU |
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foafor fas™ @ G 99 [Aeedvs, SR BT ATYR Y FHIHIOT| AefiAge
derr #fi9 &1 orrfefes fqd= | g8, oY va adial w@arad | ATegfd J3ATHRoT
faferar — § € v, § Al UM Tl WIS | @R dIl WATSAT BT IqUAN,
AFAT GfhArel &1 favdduer| ST ol &R AdEHdAd| 579 ud I,
AR g yara | dqrg, Rerfe, uRefesT vad |adg asall &1 fFeror |
fFrafor gged . IATed ATFISAT de e, afad ofl|d w1 yaigan,
aRATA BT ATFAA, YA AR Fgald, ScUTe fIHTd | 9% 999 fageivor,
AT ATATSAT | d1 § SR ST =i |l Ul gH |
frg=aor aRarad - awq g = — ¢ 1 | faeevor| § o 3y foeef |
ATAYT JATITIRATAT BT JATATIAT |
gR=ETad e - IRgd graTmHT — grihdd qn eddd f[ferar | uRkaga qem
9939 fqel | ydhe 9dR uyfeds fHgef |
e ST 0 ATTd {ed ' Hod f4velwor o guf I[urawi ygerd e
qaiga dbled | RIS gger |
HAUHET & dcd : HFYSY JIASH, Jars AAA | AHTY HFYSY 91T Bl
faeledIy | FORTRAN Base-111, olled 1—2—3 1 qT YRS GIYTHT |

TUs — 9
ST AP . A Yd AdHeudy | fag IR AgT YOIadl AT T
9l &1 AU, A FHISHIOT, U FHIBRU, IUSLAT TqT AG feTshaofiadT
TAT Tds AT |
ATE Al STF, SUF dAT T8F : R Saold qel FUIed Saad 3o+ | daR
FIH SO Tl &1 ¥gld o+, JMMAe ardiy dom JJardl ce7dr, ST
A |
TH T3 UF Al AT8 91 H g8 UhAT, UH SOF H T8qYyd fa¥wmie, HT arrs
SO H I AUTHITH, 399 el HT fAdeu, sffacw g Hied T |
defeud SO — FHENYA TAT ST &Y, IO IRV qAT I |
319, g dUr NI gud, dradifie 9y Aravasag qen sffaRed a1y
HR®, 3¢9 TF qealwvr, Iz vd 4+ qeg dq IFa! A1 |
. ST ARV, YEIGT UF AArgEdd | b dIr & fqHr ST Arad | i
AAEl W ST RO, YUNTET dr HId Wasd §RT ST <RV | HEA]
fafrarae gaRY doIm IS |98 =R 8q qo fHgurd, f&afeor 9| wamMm
qT ITYTH IdE!l & HeI T fafwy | dAcad fagaiwor| &1 4y gIfidas
% g yorferdr, safors, aiftys qem YEReT |1eE g g | yefide & or
qerr fawey, gefias yonfarar qom 9eesd, Areanifd — & gasie — iad
— 91Rar aRead, |1 gfiaq |

cgl—a qAT HoIl FAF . Faadl, FAT dAgAT SHoll FHIGROT | FAIWT eI
Arafd® garg, HAI WY, Il WY | 3feT Yarg cqrg~d deil |qUle®h, gdarg
UR ¢TIl IF e, YUMaHIy, Audhw AUISH | fga1 fageiwor g fHeeid |
qry, S, YRHATY] AT YAIERT Holl I 8 I HT gg+, I IAER qAT
quf MR Sl GIF | ATYTH ITd 919, ITd YS! 91, §IUC T g g
@ IUBROT| 399 UG GeIdd ST GUMell, ST Agald, IIF dl T HHAT
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N, R o9l 931 &1 uRarad ud AR, faRe  SfIReIv, Hul
Seured &1 HTffd gfehion |

6. ugiexefiy fasm=
TUg — 3

Sirge fagm™ ( qa Sfta fas= qem yrafae dare)
Sia fagm™ &1 aR=a, e, faug g3 den ugiarofiy giesior § SHaT A8 |
Sfaq a1 2?2 gedl ux Silgd &1 faerd @ Silgd &1 o — Hedoiid gawfd ua
Sg—Si=g, Siared de gdrs, qd H Sigd & gfawu ud faaver, grrancas i
A1ed, AFfed Aoy, gedl R Silgd & WwY (@9W@fd ud Sfig—w=gsil & 9+
WHY), S H Sfgd, 9 9% Sigd, 91y, o 9 A A qeq Sfig, qeAsia aen
RIT, a1 Jewsial &1 fqg=e, 9qa1 Sfa (&= |
gifferer fagr=a : sfusm™, <99, STQYY, IHA dAT ATHTSY, YgATd AT ATHHIUT,
HWHI — WY b AER U qaWfd U SIg—<I=qall b1 aifferor, IuSTT @)
AHSYAT, SIIad aRSl BT Fa34, FeAoiid! aifi®mor, urRRerfas arffeior gore,
FUE 9 UTeu—dy, YRREIT, UTey SITd, GTOTSITd, HIc—ufciit &1 qfkreyor |

fafys uafarofly aRRefar & seflm uiRRerfas  sigedd, Sdigivg,
YSHIZIE, FIUNEINE, AeFIgiNE, RIS | HfF uv Sfad &1 fqaRor qem gdard A
fadqRor 89 STRET RS | AEEIYII 9879 |
UXATGAT, UThiad FATEAT b1 fqug &= qem A<, Sifgd dem Sfsiidl |dre |
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| 99

T WRReI@T & Sifds iR ifdd Ocdh | a9 T SR, UVh g% AR Sd Hae,
IRReDHR AHACT Ud o)A g | YR H 91 & YR | Yoliadl &I UgarH, FAoH iR e, TSl
IS R gl @ WU @ g | 99 @9 @ 9 gt a|id @ geifad e arel R
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YUs—d
45



CERCIOE]
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I IRET
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1. FDHI— HReTT ¥, Ao, e, USIvA Ueee, SFHE drs dll YANTRITST oF wIfde IR[l &
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STTUATT |
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g | B diehs | T @ Tres Rigra ) 9 @ AR @1 fewde | St @
AT, T @ AR $o, w9 gree | &t &1 fafever| ol @1 faitte $w,
AR T Srars Ngra | 99 &1 99, ©ie &1 fom, 9R FRdie | 9= & S AR
Ragra qem eray WagH | wedld fagwe- gRT 4 a0 Scares a2 d Uiider | R0cHd drd ol
JTTETROT |

3. O U4 Qlei— Gled, Ral S 11 | 9Ral Gd T @ SQeRUE— g, R iR var sl aRuer |
ReR T FIrH O, faHfed AR T, Yomfed Sl e 3gTa | e &I & | TR FHIHR |
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FAET= | 3T T TR BT (I9TST, Bt dTsfUsH _IeAa—RIT Albadd $USRURMICR | fdada—%-a doI
BB BRI [UCRY & w4 H {990 | AR Ud qATHR §RPI A Bl qAT BEsIdR fadaT |
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ANUDR, Ubel Tl ggRarc] ¥ fdga, UfET &1 fawed o1 &¥dl| YbRIdRI SUSRY | Nl BT HHS |
gauT gfad gerer (W&, g dn <" geii) BT Sed 9 HgEdr | g} W, fggeruads @l
B g | Ui guiF, deRiier, ok id @ aq-ae, wdl o sl arae S/rs) I
UG AMEfDh Hell FHgdl Bl AR | BAUTh! RIgHT T YT |
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1. IS qAT B — Dol BT ¥, I8gd g, FHRY &3 H FHI WRIdSgd dAT AR el
ATAD B ISl Ud AT & FHIBRYT 475 3Taer eIl <] Haladd ol | dagd gRT: s &1 |
JAT 3HG IMUANT: gdle WM UG, diedd sda oo, dABRER A7 | I—wrae Fom Jer sa9a
JTUANT | TR Bl qRuiY g8 qr SgUdNT | RIid UR0T dofl &F digdl, gRdid el | gRIdR
F[USAl B AT W JREDII &3, geHslosl Husall | dagd DI URU: BRIS U ool &l || W@ g
I YR YTl GRT, Tl A1 AR GRU, #07l Td FHR AFATG qRYe, Ol o | Heqdel b
FHIHRYT AT degd FrREDGII TRAT Bl AU Uil | UISfOST daex | gl § Feaord &3 Ul AgHRI
UfIER] oIl BN FrIded (TOTTcHS SURTH A1) eI |
2. AP Afdr— BSgoM URAY & IR RIgrEd, seideH, Solag U9 | U1 Td vaa— WagT |
A — TReldh YANT TAT RAT(Ieh FTUSHRUT | URHY] BT ddek ATSel WagHl g, WagH! @il oI ged
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qIeld, JMSHT Hod dell JAMGAT Hold | ISR, 3fTedhr, T TT Tl [THROT Iehl &d & URMS
RgT=, MWD = Holl, 9 WACRDYI, G TRIREGE A9 BT Aoy faEued qen e |
URE Ruger Wifdal | g 1 TN I gRGRUT| g qAT BHGAR dagd Jrdid A=d(bAT | HoT
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JfiReR SR SIS | U UG 31T 31f+d Ul U9 Gy | dR ol | fear enadit avvi & fasCiawor, gaeid
I, AR Tl Wa § S/le dofl CifoRer &1 SUANT SIRNIRER JAFIERY | Cellfde | dTfoid e
AT ISP TG dMeThl, I7d HY ST |

12. AIREDI

g — I
ATRIDT & Iy, fau &3 der A, ATHhSl BT YT, BT qoIr ARII,
IRENT vg IEraAIg gfawyer, qafkerfd, yHivfs, dusgar de dhedl & AT |
URIASAT — SIS, IO AT d b YHI g IABT JqUAIT, ™G  FATHSDT |
Ao TR — UH fqar don fgfaar — grefedr 9e9 — Surd dom ufagell e
— YTITRIT — SATEOf dgqT I ©Td SATEOl SIAd Bl | JAqdq ded — fgua @i,
ETOUR SIIHAIT | gdd dcd — Udh FAM, IR ETAihId ael YATHII | a9 ATE I
— =gAaq g f4fe gR1 Reres qem fgenfad FHIBR0T | ATAE q2 AHTH |
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UR&euTsll & Uev] — T U9 ddhfeud — FEAT & UYPHR, U0 B erfed,
FH9 — ARG AT UMP TIT |HTadr — fgurd uNieror, faene vd &g gfaswnt
2 UNIeToT gfshar — IO 1 {ATHAr, 7 v udlevr — JATT B WS |
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I feod Avd Irgfzed yfaeel — wWRa, ¥afRerd, 1@ (Vhd @RU) SKS A #egd
AT YRV BT AThaAT — Yfagel Hdevr — HITSH — €SO MM NSSO — ufq=g+
qen gfraa Ffear |
R fIeeiwor — ey CRD & [N, Rbd T2 LSD — B YA 22, 23 Tl
32 (f991 |AATHAT) YT & F BT YIfafer|
SQC P! AR — fu=5v7 Ffa — x, R, p @M ¢ Gfax| wewrddr yfoqaa+
ST — Thel dl I8 — oc dsh | T[0T e uRad! ai=rn, fazaqadr |
BT Hofl — fafdrs wes — IuAifa dem atadl aRads — fHeriver qen fHRe |
qadbTid — FXFAT dl U, A geR & §d td aRd gaaie — fqualy
g1eToT — Sfigq fafg gaeial &1 a1 vd Ul |
OR fgel — Ng®d YIU™ma G9WY — 93 [Af—ga—arfaq, A993e\ AN —
9T ®TI— CPM UG PERT Hd WUTHA — URadi—Rerie dom g, yars @fad —
4o ffvreafeaar qem Fg=av faavor, A19e qrdaray i, Afrerfa uRkad! DM
dell DATA fdaRul, |xe YIUTHA HHWIG | Sg9—Hcg % — IfTeferd qeim A\ sd
Y ¥, U &} — Sfigq |IiRofl GFAr doIr SugiT |
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13. 93] fafeear fagm
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qg] IS
1. SHoll QN Holl #M1d, Sl GAaI=d Sigq (dle, g Sured 74, 37l ol B & foy ol ol

ATGLHT, WTET YTl Bl Hofl Bl i |

2. WA 9N : YIS & Aid, WA B urad d gAgeEd, e Jedicd, Siiad fdfe vd Scared
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Aifcrep T RIS o, 4R EReT0T, 9 dgBRe BT A, YBIY BT AR, dgdd drd, Bl
IR, A1 B AfIZHAIERT Thiap |

U G Td Ja=:
1. OSSO BIFFT: YRAqy do1 fJeiaa <2 & SO BT &1 Joiias e, ffda ©d &

4.

derr faftre Wl & wu H SO gdn, Nfe S I, SO BIHT &1 geea S & fory Yol
AT A BT ATaLIDRT, S BTH FII, FHMT DI gHcol HRA, S B & o7 JTHR, U Ug]
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faaRor, fauord Q1Y ud S FRE0T T gy & ulfied T | URgdidd, AMdIgd, ks, [Hoieliad,
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2. gy Fafhcameme : uy] W & BAM AT UY b IO Bl GIRA & forg e vd e | uy
fyferear fafere udieror &g AT o & forg |fdar qor fafer |

3. el Weadl &I YRR ¥ uy] qeRar 9 AN Sded o Ug [&Ifhcdd & b gd e |

4. TEITAT | YT SAIATE qAT SHBT M H ST |
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URUMNI—URSI] § e, 6. Ueilsl: Ulelldbicl ¥ el [afdhRor, 7. meiurer: HecRr d mdal
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BRATARYT, 8. HIGNRDl: Iqd fFaTgferr, A i, o, SHEeHer MM e, oraf
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feRfem1ar 3R wa@ I+, 5@ Refvr, 12, YEIfern: FRife grey Q91is, S, tRiftas
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He A Fewol, T qor gF AR T FeRor| 2. srgalRd: demmfa & ded & o,
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ARG ARG —JTANTS SLUAT. Th-id] AR S FAIT| 3. e va afievor
fag: fiem & g Sa Rf=ar &1 91T &R S9@! Tgfde avvl, Srsi—arg-dd fFa+:
T R 9T Fadh IS, AT, mw%mﬁfﬁmsﬁ?wzﬁ@m—muﬁw
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RS IR Sy RIS @l gRon, iieRer & g | wiioE ugha, wife— |Rmifers
URFSH 3R A<RRIEI |, Siared, Ya=-d HAeldbed, gig AR geil & St g, Aa
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gieReTfaeI®e | 2. TRR f&ar faema iRl & a9y Jed H: ®RER & =1, aFd § ®iER
T, Whad, Ao R BETSy Aladigs &I YRded, THANANT, AT IR IABI
=, giRar &1 i, 3R 3,830 RS AR IR FHARIIUA, dFa | a9, e
JATRT—YFAT H aTel AR A™ed § URTHA, AT U, giie #1qo7 &R or uRRil & UaR,
OIdH, dlaiglges, 991 IR YfFeTd 3 &I U AR eV, Ured I & Fg Bl
30T A9 &1 Gford ER | WRige, UlcH, Uege 3R MMl o 9 gu= 8,
gRUITHY, fUegedl, oursRigs, WREERige UiGa (3FRM) TsHd (@ifedd) s (SH3)
IR TUFRIe ST &1 AP IR S99 Hawe, A o9 &1 INR &A1 fa5H, A9 § gRae=
®1 AT = Wl § REe | 3. uReds Sifddl: dfeaemn, ded 3R dame 4
JHBG, FRE: oS & YR [dalq 3R IgeleH, Hed IR Bahe & RSl & he HY
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Jod, SIRMUIRIGI AR AW & YR, FHSh URHSH], YAwaddd, URTHT &1 3MdfRrs
=01, ARO®p, 3@ 3R §qd @1 T fddMN, BIel 9@ | dIc HIIAROT BT BHI
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Optional Subjects

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

1. Agriculture

2. Botany

3. Chemistry

4. Computer Applications/Computer Science

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

7. Forestry

8. Geology

9. Horticulture

10. Mathematics

11. Physics

12. Statistics

13. Veterinary Science

14. Zoology

Each optional subject will have one question paper of 3.00 hour duration carrying 200
marks. Each question paper shall have two parts containing four questions in each part.
Candidates will be required to answer five questions in all. It shall be compalsory to
answer at least two questions from each part. The standard and syllabus of each subject
will in general be equivalent to that of the University Degree Course Examination. A
candidate is required to select any two of the above optional subjects but will not be
allowed to offer the following combination of subjects.

(a) Agriculture, Agricultural Engineering and Veterinary Science.

(b) Chemistry and Chemical Engineering.

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

(d) Electrical Engineering and Electronic Engineering.

(e) Mathematics and Statistics

(B) Interview — 75 Marks
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1. AGRICULTURE

SECTION - A

Ecology and its relevance to man, natural resources, their management and
conservation. Environmental factors of crop distribution and production. Climatic
elements as factor of crop growth, impact of changing environment on cropping pattern.
Environmental pollution and associated hazards to crops, animals and humans.
Cropping patterns in different agro-climatic zones of the state. Impact of high yielding
and short duration varieties on shifts in cropping patterns. Concepts of multiple cropping,
multistory, relay and inter-cropping and their importance in relation to sustainable crops
production. Package of practices for production of important cereals, pulses, oilseeds,
fibre, sugar and cash crops grown during Kharif and Rabi seasons in different regions of
the state. Important features, scope and propagation of various types of forestry plants
with reference to agro-forestry and social forestry. Weeds, their characteristics,
dissemination and association with various field crops; their multiplications; cultural,
biological and chemical control of weeds. Processes and factors of soil formation,
classification of Indian soils including modern concepts. Mineral and organic constituents
of soils and their role in maintaining soil productivity. Problem soils, extent and
distribution in India and their reclamation. Essential plant nutrients and other beneficial
elements in soils andn plants, their occurrence, factors affecting their distribution,
functions and cycling in soil. Symbiotic and non-symbiotic nitrogen fixation. Principles
of soil fertility and its evaluation for judicial fertilizer use. Soil conservation planningn
on water shed basis, Erosion and runoff management in hilly foothills and valley lands;
processes and factors affecting them. Dry land agriculture and its problems. Technology
for stabilising agriculture production in rainfed agriculture area.

Water use efficiency in relation to crop production, criteria for scheduling
irrigations, ways and means of reducing run-off losses of irrigation water. Drainage of
water-logged soils. Farm management, scope, importance and characteristics, farm
planning and budgeting. Economics of different types of farming systems. Marketing and
pricing of agriculture inputs and outputs, price fluctuations and their cost, role of co-
operatives in agricultureal economy, types and systems of farming and factors affecting
them. Agricultural extension, its importance and role, methods of evaluation of extension
programmes, diffusion, communication and adoption of innovationsm people’s
participation and motivation. Farm mechanization and its role in agricultural production
and rural employment. Training programmes for extension workers and farmers.
Extension systems and programmes : Training & Visits, NATP and IVLP.

SECTION - B

Heredity and variation. Mendels law of inheritance, Chromosomal theory of
inheritance. Cytoplasmic inheritance. Sex linked, sex influenced and sex limited
characters. Spontaneous and induced mutations. Role of chemicals in mutation. Origin
and domestication of field crop. Morphological patterns of variations in varieties and
related species of important field crops. Cause and utilization of variation in crop
improvement. Application of the principles of plant breeding to the improvement of
major field crops, methods of breeding of self and cross-pollinated crops. Introduction,
selection, hybridization. Male sterility and self-incompatibility, utilization of mutation of
polypoidy in breeding. Seed technology and its importance, production, processing,
storage and testing of seeds. Role of national and state seed organization in production.
Processing and marketing of improved seeds. Physiology and its significance in
agriculture, physical properties and chemical constitution of protoplasm, inhibition,
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surface tension, diffusion and osmosis, absorption and translocation of water,
transpiration and water economy.

Enzymes and plant pigments. Photosynthesis — modern concepts and factors
affecting the process, aerobic and anaerobic respiration. Growth and development,
Photoperiodism and vernalization. Plant growth regulators and their mechanism of action
and importance in crop production. Climatic requirements and cultivation of major fruits
and vegetable crops; package of practices and the scientific basis for the same. Pre and
post harvest physiology of fruits and vegetables. Principal methods of preservation of
fruits and vegetables. Processing techniques and equipment. Landscape and Floriculture
including raising of ornamental plants. Design and layout of lawns and gardens. Diseases
and pests of vegetables, fruits and plantation crops of the state, and measures to control
plant diseases. Integrated management of pests and diseases Pesticides and their
formulations, plant protection equipment, their care and maintenance.

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

2. BOTANY

SECTION - A
Microbiology,Plant pathlogy,Plant diversity and Morphogenesis.
1. Microbiology: — Microbial diversity, elementary idea of microbiology of air, water and soil,
a general account of microbal infection and immunity, application of microbiology with
reference to agriculture, industry, medicine and environment.
2. Plant Pathology — Important plant diseases caused by viruses, bacteria, algae, fungi and
nematodes with special reference to root blot of crucifers, tobacco mosaic, leaf curl of papaya,
citrus canker, leaf blight of paddy, rust of tea, rust of wheat, smut of barley, late blight of
potato, red rot of sugarcane and wilt of arhar.
3.Plant Diversity — Classification, structure, reproduction, life cycles and economic importance
of viruses, bacteria, algae, fungi, bryophytes, pteridophytes and gymnosperms including fossils,
morphology of root, stem, leaf, flower and seed, secondary growth; embryology-
microsporogenesis and male gametophyte, megasporogenesis and female gametophyte,
fertilization, embryo and endosperm development principles of taxonomy, modern systems of
classification of angiosperms, rules of botanical nomenclature, biosystematics, distinguishing
features of the families — Renunculaceae, Magnoliaceae, Brassicaceae, malvaceae, Fabaceae,
Rosaceae, Apiaceae, Cucurbitaceae, Solanaceae, Asclepiadaceae, Verbenaceae, Lamiaceae,
Asteraceae, Apocyanaceae, Euphorbiaceae, Arecaceae, Poaceae and Orchidaceae.
4 Morphogenesis — Correlation, polarity, symmetry, totipotency, differentiation and
regeneration of tissues and organs; morphogenetic factors, methods and applications of cell,
tissue, organ and protoplast cultures, somaclonal variations, somatic hybrids and cybrids.

SECTION - B
1. Cell Biology — Cell as structural and functional unit of life; ultrastructure of eukaryotic and
prokaryotic cells, structure and function of plasma membrane, endoplasmic reticulum,
chloroplasts, mitochondria, ribosomes, golgi bodies and nucleus; cell cycle, mitosis and
meiosis, chromosomal morphology and chemistry, numerical and structural changes in
chromosomes and their cytological and genetical effects.
2. Genetics — Mendal’s law of inheritance, interaction of genes, linkage and crossing over,
genetic recombination in fungi, cyanobacteria, bacteria and viruses, gene mapping, sex linkage,
determination of sex, cytoplasmic inheritance of plastids; development of genetics and gene
concept, genetic code; molecular genetics — DNA as genetic material, structure and replication
of DNA, role of nucleic acids in protein synthesis (transcription and translation) and regulation
of gene expression, mutation and evolution; DNA damage and repair, gene amplification, gene
rearrangement, oncogene; genetic engineering-restriction enzyme, cloning vectors (pBR 322,
pTi, lambda phage), gene transfer, recombinant DNA, genomic libraries, application of genetic
engineering in human welfare.
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3. Physiology and Biochemistry — Water relation of plants — absorption, conduction of water
and transpiration; mineral nutrition and ion transport, translocation of photosynthates, essential
micro and macroelements and their function; chemistry and classification of carbohydrates;
photosynthesis — mechanism and importance, factors affecting photosynthesis, C3 and C4
carbon fixation cycle, photorespiration; plant respiration and fermentation, Kreb’s cycle;
enzymes and co-enzymes, mechanism of enzyme action; secondary metabolites (alkaloids,
steroids, terpenes, lipids), nitrogen fixation and nitrogen metabolism, structure of protein and its
synthesis; plant growth — growth movements and senescence, growth hormones and growth
regulators — their structure, role and importance in agriculture and horticulture; physiology of
flowering, sexual incompatibility, seed germination and dormancy.

4. Ecology — Scope of ecology, ecological factors, plant communities and plant succession;
concept of biosphere; ecosystem — structure and function, abiotic and biotic components, flow
of energy in the ecosystem, applied aspects of ecology — natural resources and their
conservation, endangered, threatened and endemic taxa; pollution and its control. 5. Economic
Botany — Origin of cultivated plants study of plants as sources of food, fibre, timber, drugs,
rubber, beverage, spices, resin and gums, dyes, essential oils, pesticides and biofertilizers,
ornamental plants, energy plantation and petrocrops.

3. CHEMISTRY
SECTION - A

Atomic Structure — Bohr’s model and its limitations, de Broglie equation, Heisenberg
uncertainty principle, quantum mechanical operators and the Schrodinger wave equation,
physical significance of wave function and its characteristics (normalized, orthogonal), radial
distribution and shapes od s, p, d and f-orbitals, particle in a one-dimensional box, quantization
of electronic energies (qualitative treatment of hydrogen atom). Pauli’s exclusion principle,
Hund’s rule of maximum multiplicity, Aufbau principle. Electronic configuration of atoms,
Long form of Periodic table including translawrencium elements. Periodicity in properties of the
elements such as atomic and ionic radii, ionization potential, electron affinity, electronegativity
and hydration energy.
Nuclear and Radiation Chemistry — Structure of nucleus (shell model), nuclear forces, nuclear
stability N/P ratio, nuclear binding energy. Kinetics, detection and measurement of
radioactivity, Artificial transmutation of elements and nuclear reactions, nuclear fission &
fusion, radioactive isotopes and their applications. Radio carbon dating, Elementary ideas of
radiation chemistry, radiolysis of water and aqueous solutions, unit of radiation chemical yield
(G-value), Fricke’s dosimetry.
Chemical Bonding - Valence bond theory (Heitler-London and Pauling-Slater theories),
hybridization VSEPR theory and shapes of simple inorganic molecules. Molecular orbital
theory, bonding, non-bonding and anti-bonding molecular orbitals, molecular orbital energy
level diagrams for homo and hetero nuclear diatomic molecules, bond order, bond length and
bond strength, sigma and pi-bonds, hydrogen bond, characteristics of covalent bond.
Chemistry of s- and p-Block Elements — General properties of s- and p-block elements,
chemical reactivity of elements and group trends, chemical behaviour with respect to their
hybrids, halides and oxides.
Chemistry of Transition Elements - General characteristics, variable oxidation states,
complex formation, colour, magnetic and catalytic properties. Comparative study of 4d and 5d
transition elements with their 3d analogues with respect to their ionic radii, oxidation state and
magnetic properties.
Chemistry of Lanthanides and Actinides — Lanthanide contraction, oxidation states, Principles
of separation of lanthanides and actinides. Magnetic and spectral properties of their compounds.
Coordination Chemistry — Werner’s theory of coordination compounds, IUPAC system of
nomenclature, effective atomic number (EAN) Isomerism in coordination compounds. Valence
bond theory and its limitations, Crystal field theory, Crystal field splitting of d-orbitals in
octahedral, tetrahedral and square planar complexes. Dq and factors affecting its magnitude,
calculation of Crystal field stabilization energies (CFSE) for d' to d° week and strong field
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octahedral complexes, spectrochemical series. Electronic spectra of 3d-transition metal
complexes, types of electronic transitions, selection rules for electronic transitions,
spectroscopic ground states for d' tod" 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 (III) sulphate.
Polymers — Number average and weight average, sedimentation, light scattering, viscocity and
osmotic pressure methods. Finding molecular weight of polymers.

SECTION - B
General Organic Chemistry - Electronic displacement - inductive, electromeric and
messomeric effects, Conjugation and hyperconjugation. Resonance and its application to organic
compounds. Electrophiles, mucleophiles, carbocations, carbanions and free radicals. Organic
acids and bases. Effects of structure on the strength of organic acids and bases. Hydrogen bond
and its effect on the properties of organic compounds.
Concepts of Organic Reaction Mechanism — Mechanism of addition, substitution, elimination
reactions and molecular re-arrangements. Mechanism of electrophilic and nucleophilic aromatic
substitution. Mechanism of the following reactions; Aldol condensation, Claisen condensation,
Beckmann re-arrangement, Perkin reaction, Reimer-Tiemann reaction, Cannizzaro’s reaction,
Friedel-Craft’s reaction, Reformatisky’s reaction and Wagner-Meerwein re-arrangement.
Aliphatic Compounds — Chemistry of simple organic compounds belonging to following
classes with special reference to the mechanisms of the reactions involved therein ; alkanes,
alkenes, alkynes, alkyl halides, alcohols, ethers, thiols, aldehydes, ketones, o, P-unsaturated
carbonyl compounds, acids and their derivatives, amines, aminoacids, hydroxyl acids,
unsaturated acids and dibasic acids. Synthetic uses of malonic ester, acetoacetic ester,
Grignard’s reagent, carbine, diazomethane and phosphoranes.
Carbohydrates — Classification, configuration and general reaction of simple monosaccharides.
Osazone formation, mutarotation, pyranose and furanose structures. Chain lengthening and
chain shortening in aldoses and ketoses. Interconversion of glucose and fructose.
Stereochemistry and Conformations — Elements of symmetry, optical and geometrical
isomerism in simple organic compounds. Absolute configuration (R & S), Configurations of
geometrical isomers, E & Z notations. Conformations of mono and disubstituted cyclohexanes.
Boat and chair forms.
Aromatic Compounds — Modern structure of benzene ; concept of aromaticity, Huckel rule and
its simple application to non-benzenoid aromatic compounds. Activating and deactivating effect
of substituent groups, directive influence.
Study of the compounds containing following groups attached to the alkyl and benzene ring
— Halogen, hydroxyl, nitro and amino groups. Sulphonic acids, benzaldehyde, salicyldehyde,
acetophenone, Benzoic, salicylic, phthalic, cinnamic and mandelic acids.
Naphthalene and Pyridine — Synthesis, structure and important reactions.
Alkaloids — General methods of structure elucidation of alkaloids, chemistry of nicotine.
Organic Polymers — Mechanism of polymerization, polymers of industrial importance,
synthetic fibres.
Chemistry of Living Cells — A brief introduction, chemical constituents, cell membrance, acid-
base balance. Diffusion and active transport. Donnan membrance equilibria.
Enzymes and Coenzymes — Nomenclature and characteristics, factors which affect enzyme
activity.
NMR Spectroscopy — Principle of PMR, chemical shift, spin-spin coupling, interpretation of
PMR spectra olf simple organic molecules.
Evaluation of Analytical Data — Errors, accuracy and precision, Relative and standard
deviation, rejection of doubtful observations, t-test, Q-test.
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Solvent Extraction — Distribution law, Craigs concept of counter — current distribution,
important solvent extraction systems.
Chromatography - Classification of chromatographic techniques, general principles of
adsorption, partition ion exchange, paper and thin layer chromatography.
Environmental Chemistry — Air pollutants and their toxic effects, depletion of ozone layer
Effects of oxides of nitrogen fluorochlorocarbons and their effect on ozone layer, Greenhouse
effect, Acid rain.

4. Computer Science/Computer Application

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

Basic Concepts Analog Vs digital, accuracy, reliability, fastness, character and number representations,
decimal, binary, octal, hexadecimal numbers, floating point representation, batch processing, time sharing,
multiprogramming, programming language, machine language and high level language, compiler and
interpreter, study of commonly used peripherals.
Switching Theory and Digital Design Logic functions, Boolean algebra, simplifications, Gates,
implementation of logical functions, design of combinational and sequential circuits, flip-flops, registers,
encoder, decoder, code converters, counters, design with integrated circuits including ROM, PLA and
multiplexers, microprocessor architecture, programming study of 8085/8086.
Programming and Data structures - Concepts of OOP’s , C++ data types, control statements, procedures,
Scope rules, arrays and records, enumerated data types, sets, pointers, recursion. File-sequential, indexed
files, sorting and merging report generations. Arrays, queues, linked lists, stacks, tree traversal, evaluation
of expressions using postfix notation, sorting algorithms, bubble sort, quick sort, heap sort, complexity of
algorithms

Section B
Computer Organization Function organization, machine instructions, addressing modes, introduction to
microprocessors, study of 8085/8086 communication between processor and I/O via DMA and interrupt
priority, I/O processors, problems associated with bus scheduling. Micro computer memory, virtual
memory, basic concepts, problems of virtual memory, page replacements algorithms, cache memory,
associative memory. Fundamentals of parallel processing and its necessity pipelined processors and
multiprocessors.

Systems Programming Editors, loaders, linkers, assemblers, phases of a compiler and their function,
lexical  analysers and  parsers, parsing techniques, symbol table, code  generation.

Operating Systems Batch, Multi-programming and time sharing systems, processor memory, device and
file management, virtual memory, process scheduling, inter process communication, I/O redirection, process
synchronization and concurrency, deadlocks, prevention, avoidance, detection and recovery, auxiliary
storage management, file system functions and its hierarchy.

Data Processing Concepts File organisation techniques: indexing, relational and network data models,
study of relational DBMS. Data dictionary, normal forms and query languages.

Computer Networks Data communication concepts, concepts, concepts of LAN, evolution of LAN, OSI -
7 layer reference model and design issues. Physical layer-transmission media, packet and circuit switching,
topologies, Data link layer, token passing, sliding window protocols, protocols specification and
verification, network layer, routing, congestion control, transport layer, session and presentation layers,
design issues, application layer, file transfer, electronic mail.

Software Engineering and Applications Systems analysis, detailed analysis, feasibility study, tools for
system designer, input and output design, program definition, module design and design review, structured
programming and conversion, testing, training and documentation, systems life cycle, role of System
Analyst. Tools for office Automation, word processing Spreadsheets, , Multimedia systems, Application of
computers .
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5. (1). Agricultural Engineering

Section A

1. Soil and Water Conservation : Scope of soil and water conservation. Mechanics and types of
erosion, their causes. Rainfall, runoff and sedimentation relationships and their measurement. Soil
erosion control measures - biological and engineering including stream bank protection-vegetative
barriers, contour bunds, contour trenches, contour stone walls, contour ditches, terraces, outlets and
grassed waterwyas. Gully control structures - temporary and permanent - design of permanent soil
conservation structures such as chute, drop and drop inlet spillways. Design of farm ponds and
percolation ponds. Principles of flood control-flood routing. Watershed Management - investigation,
planning and implementation - selection of priority areas and water shed work plan, water harvesting
and moisture conservation. Land development - levelling, estimation of earth volumes and costing.
Wind Erosion process - design fo shelter belts and wind brakes and their management. Forest
(Conservation) Act,

2. Aerial Photography and Remote Sensing : Basic characteristics of photographic images,
interpretation keys, equipment for interpretation, imagery interpretation for land use, geology, soil
and forestry.

Remote sensing - merits and demerits of conventional and remote sensing approaches. Types of
satellite images, fundamentals of satellite image interpretation, teachniques of visual and digital
interpretations for soil, water and land use management. Use of GIS in planning and development of
watersheds, forests including forest cover, water resources etc.

3. Irrigation and Drainage : Sources of water for irrigation. Planning and design of minor irrigation
projects. Techniques of measuring soil moisture - laboratory and in situ, Soil-water plant
relationships. Water requirement of crops. Planning conjunctive use of surface and ground weater.
Measurement of irrigation water, measuring devices - orifices, weirs and flumes. Methods of
irrigation - surface, sprinkler and drip, fertigation. Irrigation efficiencies and their estimation. Design
and construction of canals, field channels, underground pipelines, head-gates, diversion boxes and
structures for road crossing.

Occurrence of ground water, hydraulics of wells, types of wells (tube wells and open wells) and their
construction. Well development and testing. Pumps-types, selection and installation. Rehabilitation
of sick and failed wells.

Drainage causes of waterlogging and salt problem. Methods of drainage— drainage of irrigated and
unirrigated lands, design of surface, sub-surface and vertical drainage systems. Improvement and
utilization of poor quality water. Reclamation of saline and alkali soils. Economics of irrigation and
drainage systems. Use of waste water for irrigation — standards of waste water for sustained
irrigation, feasibility and economics.

4. Agricultural Structures : Site selection, design and construction of farmstead - farm house, cattle
shed, dairy bam, poultry shed, hog housing, machinery and implement shed, storage structures for
food grains, feed and forage. Design and consturction of fences and farm roads. Structures for plant
environment - green houses, poly houses and shade houses. Common building materials used in
construction - timber, brick, stone, tiles, concrete etc and their properties. Water supply, drainage
and sanitation system.
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Section B

1. Farm Power and Machinery : Agricultural mechanization and its scope. Sources of farm power -
animate and electro-mechanical. Thermodynamics, construction and working of internal combustion
engines. Fuel, ignition, lubrication, cooling and governing system of IC engines. Different types of
tractors and power tillers. Power tramsmission, ground drive, power take off (p.t.o.) and control
systems. Operation and maintenance of farm machinery for primary and secondary tillage. Traction
theory. Sowing transplanting and interculture implements and tools. Plant protection equipment -
spraying and dusting. Harvesting, threshing and combining equipment. Machinery for earth moving
and land development - methods and cost estimation. Ergonomics of man-machine system.
Machinery for horticulture and agro-forestry, feeds and forages. Haulage of agricultural and forest
produce.

2. Agro-energy : Energy requirements of agricultural operations and agro-processing. Selection,
installation, safety and maintenance of electric motors for agricultural applications. Solar (thermal
and photovoltoic), wind and bio-gas energy and their utilization in agriculture. Gasification of
biomass for running IC engines and for electric power generation. Energy efficient cooking stoves
and alternate cooking fuels. Distribution of electricity for agricultural and agro-industrial
applications.

3. Agricultural Process Engineering : Post harvest technology of crops and its scope. Engineering
properties of agricultural produces and by-products. Unit operations - clearning grading, size
reduction, densification, concentration, drying/dehydration, evaporation, filtration, freezing and
packaging of agricultural produces and by-products. Material handling equipment - belt and screw
conveyors, bucket elevators, their capacity and power requirement.

Processing of milk and dairy products - homogenization, cream separation, pasteurization,
sterilization, spray and roller drying, butter making, ice cream, cheese and shrikhand manufacture.
Waste and by-product utilization - rice husk, rice bran, sugarcane bagasse, plant residues and coir
pith.

4. Instrumentation and computer applications in Agricultural Engineering : Electronic devices and
their characteristics - rectifiers, amplifiers, oscillators, multivibrators. Digital circuits — sequential
and combinational system. Application of microprocessors in data acquisition and control of
agricultural engineering processes- measurement systems for level, flow, strain, force, torque,
power, pressure, vaccum and temperature. Computers — introduction, input/output devices, central
processing unit, memory devices, operating systems, processors, keyboards and printers. Algorithms,
flowchart specification, programme translation and problem analysis in Agricultural Engineering.
Multimedia and Audio-Visual aids.

5.(2) Chemical Engineering
Section A

(a) Fluid and Particle Dynamics -Viscosity of fluids. Laminar and turbulent flows. Equation of continuity
and Navier-Stokes equition-Bernoulli’s theorem. Flow meters. Fluid drag and pressure drop due to friction,
Reynold’s Number and friction factor - effect of pipe roughness. Economic pipe diameter. Pumps, water,
air/steam jet ejectors, compressors, blowers and fans. Agitation and mixing of liquids. Mixing of solids and
pastes. Crushing and Grinding - principles and equipment. Rittinger’s and Bond’s laws. Filtration and
filtration equipment. Fluid-particle mechanics - free and hindered settling. Fluidisation and minimum
fluidization velocity, concepts of compressible and incompressible flow. Transport of Solids.
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(b) Mass Transfer --Molecular diffusion coefficients, First and second law and diffusion, mass transfer
coefficients, film and penetration theories of mass transfer. Distillation, simple distillation, relative
volatility, fractional distillation, plate and packed columns for distillation. Calculation of theoretical number
of plates. Liquid-liquid equilibria. Extraction - theory and practice; Design of gas-absorption columns.
Drying. Humidification, dehumidification. Crystallisation. Design of equipment.

(c) Heat Taransfer --Conduction, thermal conductivity, extended surface heat transfer. Convection - free and
forced. Heat transfer coefficients - Nusselt Number. LMTD and effectiveness. NTU methods for the design
of Double Pipe and Shell & Tube Heat Exchangers. Analogy between heat and momentum transfer. Boiling
and condensation heat transfer. Single and multiple-effect evaporators. Rediation - Stefan-Boltzman Law,
emissivity and absorptivity. Calculation of heat load of a furnace. Solar heaters.

(d) Noval Separation Processes --Equilibrium separation processes - ion-exchange, osmosis, electro-
dialysis, reverse osmosis, ultra-filtration and other membrane processes. Molecular distillation. super critical
fluid extraction.

(e) Process Equipment Design --Fractors affecting vessel design criteria - Cost considerations. Design of
storage vessels-vertical, horizontal spherical, underground tanks for atmospheric and higher pressure.
Design of closures flat and eliptical head. Design of supports. Materials of construction-characteristics and
selection.

(f) Process Dynamics and Control --Measuring instruments for process variables like level, pressure, flow,
temperature pH and concentration with indication in visual/pneumatic/analog/digital signal forms. Control
variable, manipulative variable and load variables. Linear control theory-Laplace, transforms. PID
controllers. Block diagram represenation transient and frequency response, stability of closed loop system.
Advanced control strategies. Computer based process control.

Section B

(a) Material and Energy Balances --Material and energy balance calculations in processes with
recycle/bypass/purge. Combustion of solid/liquid/gaseous fuels, stoichiometric relationships and excess air
requirements. Adiabatic flame temperature.

(b) Chemical Engineering Thermodynamics --Laws of thermodynamics. PVT relationships for pure
components and mixtures. Energy functions and inter-relationships - Maxwell’s relations. Fugacity, activity
and chemical potential. Vapour-liquid equilibria, for ideal/non-ideal, single and multi component systems.
eriteria for chemical reaction equilibrium, equilibrium constant and equillibrium conversions.
Thermodynamic cycles - refrigeration and power.

(c) Chemical Reaction Engineering : --Batch reactors - kinetics of homogeneous reactions and interpretation
of kinetic data. Ideal flow reactors - CSTR, plug flow reactors and their perofrmance equations.
Temperature effects and run-away reactions. Heterogeneous reactions - catalytic and non-catalytic and gas-
solid and gas-liquid reactions. Intrinsic kinetics and global rate concept. Importance of interphase and
intraparticle mass transfer on performance. Effectiveness factor. Isothermal and non-isothermal reactors and
reactor stability.

(d) Chemical Technology --Natural organic products - Wood and wood-based chemicals, pulp and paper,
Agro industries - sugar, Edible oils extraction (including tree based seeds), Soaps and detergents. Essential
oils - Biomass gasification (including biogas). Coal and coal chemical. Petroleium and Natural gas-
Petroleum refining (Atomospheric distillation/cracking/reforming) - Petrochemical industries -
Polyethylenes (LDPE/HDPE/LLDPE), Polyvinyl Chloride, Polystyrene. Ammonia manufacture. Cement
and lime industries. Paints and varnishes. Glass and ceremics. Fermentation - alcohol and antibiotics.
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(e) Environmental Engineering and Safety --Ecology and Environment. Sources of pollutants in air and
water. Green house effect, ozone layer depletion, acid rain. Micrometeorology and dispersion of pollutants
in environment. Measurement techniques of pollutant levels and their control strategies. Solid wastes, their
hazards and their disposal techniques. Design and performance analysis of pollution control equipment. Fire
and explosion hazards rating - HAZOP and HAZAN. Emergency planning, disaster management.
Environmental legislations - water, air environment protection Acts. Forest (Conservation) Act.

(f) Process Engineering Economics : --Fixed and working capital requirement for a process industry and
estimation methods. Cost estimation and comparison of alternatives. Net present value by discounted cash
flow. Pay back analysis. IRR, Depreciation, taxes and insurance. Break-even point analysis. Project
scheduling - PERT and CPM. Profit and loss account, balance sheet and financial statement. Plant location
and plant layout including piping.

5 (3). Civil Engineering

Section-A

Engineering Mechanics, Strength of Materials and Structural Analysis.

Engineering Mechanics : Units and Dimensions, SI Units, Vectors, Concept of Force, Concept of particle
and rigid body. Concurrent, Non Concurrent and parallel forces in a plane, moment of force and Varignon’s
theorem, free body diagram, conditions of equilibrium, Principle of virtual work, equivalent force system.

First and Second Moment of area, Mass moment of Inertia.
Static Friction, Inclined Plane and bearings.

Kinematics and Kinetics : Kinematics in Cartesian and Polar Co-ordinates, motion under uniform and
nonuniform acceleration, motion under gravity. Kinetics of particle : Momentum and Energy principles, D’
Alembert’s Principle, Collision of elastic bodies, rotation of rigid bodies, simple harmonic motion,
Flywheel.

Strength of Materials : Simple Stress and Strain, Elastic constants, axially loaded compression members,
Shear force and bending moment, theory of simple bending, Shear Stress distribution across cross sections,
Beams of uniform strength, Leaf spring. Strain Energy in direct stress, bending & shear.

Deflection of beams : Mecaulay’s method, Mohr’s Moment area method, Conjugate beam method, unit load
method. Torsion of Shafts, Transmission of power, close coiled helical springs, Elastic stability of columns,
Euler’s Rankine’s and Secant formulae. Principal Stresses and Strains in two dimensions, Mohr’s Circle,
Theories of Elastic Failure, Thin and Thick cylinder : Stresses due to internal and external pressure—Lame’s
equations.

Structural Analysis : Castiglianio’s theorems I and II, unit load method, method of consistent deformation
applied to beams and pin jointed trusses. Slope-deflection, moment distribution, Kani’s method of analysis
and column Analogy method applied to indeterminate beams and rigid frames.

Rolling loads and Influences lines : Influences lines for Shear Force and Bending moment at a section of a
beam. Criteria for maximum shear force and bending Moment in beams traversed by a system of moving

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

Arches : Three hinged, two hinged and fixed arches, rib shortening and temperature effects, influence lines
in arches.
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Matrix methods of analysis : Force method and displacement method of analysis of indeterminate beams
and rigid frames.

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

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

Design of Structures : Steel, Concrete and Masonry Structures.

Structural Steel Design :

Structural Steel : Factors of safety and load factors. Rivetted, bolted and welded joints and connections.
Design of tension and compression members, beams of built up section, rivetted and welded plate girders,
gantry girders, stancheons with battens and lacings, slab and gussetted column bases.

Design of highway and railway bridges : Through and deck type plate girder, Warren girder, Pratt truss.
Design of Concrete and Masonry Structures : Concept of mix design. Reinforced Concrete : Working Stress
and Limit State method of design—Recommendations of I.S. codes design of one way and two way slabs,
stair-case slabs, simple and continuous beams of rectangular, T and L sections. Compression members
under direct load with or without eccentricity, Isolated and combined footings.

Cantilever and Counterfort type retaining walls.

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

Prestressed concrete : Methods and systems of prestressing, anchorages, Analysis and design of sections for
flexure based on working stress, loss of prestress.

Design of brick masonry as per I.S. Codes

Design of masonry retaining walls.

Fluid Mechanics, Open Channel Flow and Hydraulic Machines

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

Kinematics and Dynamics of Fluid flow : Velocity and accelerations, stream lines, equation of continuity,
irrotational and rotational flow, velocity potential and stream functions, flownet, methods of drawing
flownet, sources and sinks, flow separation, free and forced vortices.

Control volume equation, continuity, momentum, energy and moment of momentum equations from control
volume equation, Navier-Stokes equation, Euler’s equation of motion, application to fluid flow problems,
pipe flow, plane, curved, stationary and moving vanes, sluice gates, weirs, orifice meters and Venturi
meters.

Dimensional Analysis and Similitude : Buckingham’s Pi-theorem, dimensionless parameters, similitude
theory, model laws, undistorted and distorted models.
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Laminar Flow : Laminar flow between parallel, stationary and moving plates, flow through tube.

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

Turbulent flow through pipes : Characteristics of turbulent flow, velocity distribution and variation of pipe
friction factor, hydraulic grade line and total energy line, siphons, expansion and contractions in pipes, pipe
networks, water hammer in pipes and surge tanks.

Open channel flow : Uniform and non-uniform flows, momentum and energy correction factors, specific
energy and specific force, critical depth, resistance equations and variation of roughness coefficient, rapidly
varied flow, flow in contractions, flow at sudden drop, hydraulic jump and its applications surges and
waves, gradually varied flow, classification of surface profiles, control section, step method of integration of
varied flow equation, moving surges and hydraulic bore.

Hydraulic Machines and Hydropower :

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

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

Hydraulic turbines, types classification, Choice of turbines, performance parameters, controls,
characteristics, specific speed.

Principles of hydropower development. Type, layouts and Component works. Surge tanks, types and choice.
Flow duration curves and dependable flow. Storage an pondage. Pumped storage plants. Special features of
mini, micro-hydel plants.

Geo Technical Engineering

Types of soil, phase relationships, consistency limits particles size distribution, classifications of soil,
structure and clay mineralogy.

Capillary water and structural water, effective stress and pore water pressure, Darcy’s Law, factors affecting
permeability, determination of permeability, permeability of stratified soil deposits.

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

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

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

Earth pressure at rest, acive and passive pressures, Rankine’s theory, Coulomb’s wedge theory, earth
pressure on retaining wall, sheetpile walls, Braced excavation.

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

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

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

Essential features of foundation, types of foundation, design criteria, choice of type of foundation, stress
distribution in soils, Boussinessq’s theory, Newmarks’s chart, pressure bulb, contact pressure, applicability
of different bearing capacity theories, evaluation of bearing capacity from field tests, allowable bearing
capacity, Settlement analysis, allowable settlement.

Proportioning of footing, isolated and combined footings, rafts, buoyancy rafts, Pile foundation, types of
piles, pile capacity, static and dynamic analysis, design of pile groups, pile load test, settlement of piles,
lateral capacity. Foundation for Bridges. Ground improvement techniques—preloading, sand drains, stone
column, grouting, soil stabilisation.

Section -B

Construction Technology, Equipment, Planning and Management
1. Construction Technology :

Engineering Materiels : Physical properties of construction materials : Stones, Bricks and Tiles; Lime,
Cement and Surkhi Mortars; Lime Concrete and Cement Concrete, Properties of freshly mixed and
hardened concrete, Flooring Tiles, use of ferro-cement, fibre-reinforced and polymer concrete, high strength
concrete and light weight concrete. Timber : Properties and uses; defects in timber; seasoning and
preservation of timber. Plastics, rubber and damp-proofing materials, termite proofing, Materials, for Low
cost housing.

Construction : Building components and their functions; Brick masonry : Bonds, jointing. Stone masonry.
Design of Brick masonry walls as per L.S. codes, factors of safety, serviceability and strength requirements;
plastering, pointing. Types of Floors & Roofs. Ventilators, Repairs in buildings.

Functional planning of building : Building orientation, circulation, grouping of areas, privacy concept and
design of energy efficient building; provisions of National Building Code. Building estimates and
specifications; Cost of works; valuation.

2. Construction Equipment : Standard and special types of equipment, Preventive maintenance and repair,
factors affecting the selection of equipment, economical life, time and motion study, capital and

maintenance cost. Concreting equipments ,Earth-work equipment

3. Construction Planning and Management : Construction activity, schedules, job layout, bar charts,
organization of contracting firms, project control and supervision. Cost reduction measures.

Newwork analysis : CPM and PERT analysis, Float Times, cashing of activities, contraction of network for
cost optimization, up dating, Cost analysis and resource allocation.

Survey and Transportation Engineering

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

survey, triangulation survey, corrections, and adjustments, contouring, topographical map. Surveying
instruments for above purposes. Tacheometry. Circular and transition curves. Principles of photogrammetry.
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Railways : Permanent way, sleepers, rail fastenings, ballast, points and crossings, design of turn outs,
stations and yards, turntables, signals, and interlocking, level-crossing. Construction and maintenance of
permanent ways : Superelevation, creep of rail, ruling gradient, track resistance, tractive effort, relaying of
track.

Highway Engineering : Principles of highway planning, Highway alignments. Geometrical design : Cross
section, camber, superelevation, horizontal and vertical curves. Classification of roads : low cost roads,
flexible pavements, rigid pavements. Design of pavements and their construction, evaluation of pavement
failure and strengthening. .

Traffic Engineering : Forecasting techniques, origin and destination survey, highway capacity. Channelised
and unchannelised intersections, rotary design elements, markings, sign, signals, street lighting; Traffic
surveys. Principle of highway financing.

Hydrology, Water Resources and Engineering :

Hydrology : Hydrological cycle, precipitation, evaporation, transpiration, depression storage, infiltration,
overland flow, hydrograph, flood frequency analysis, flood estimation, flood routing through a reservoir,
channel flow routing-Muskingam method.

Ground water flow : Specific yield, storage coefficient, coefficient of permeability, confined and unconfined
aquifers, aquitards, radial flow into a well under confined and unconfined conditions, tube wells, pumping
and recuperation tests, ground water potential.

Water Resources Engineering : Ground and surface water resource, single and multipurpose projects,
storage capacity of reservoirs, reservoir losses, reservoir sedimentation, economics of water resources

projects.

Irrigation Engineering : Water requirements of crops : consumptive use, quality of water for irrigation, duty
and delta, irrigation methods and their efficiencies.

Canals : Distribution systems for canal irrigation, canal capacity, canal losses, alignment of main and
distributory canals, most efficient section, lined canals, their design, regime theory, critical shear stress, bed
load, local and suspended load transport, cost analysis of lined and unlined canals, drainage behind lining.

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

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

Diversion head work : Principles and design of weirs of permeable and impermeable foundation, Khosla’s
theory, energy dissipation, stilling basin, sediment excluders.

Storage works : Types of dams, design, principles of rigid gravity and earth dams, stability analysis,
foundation treatment, joints and galleries, control of seepage.

Spillways : Spillway types, crest gates, energy dissipation.
River training : Objectives of river training, methods of river training.

Environmental Engineering
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Water Supply : Estimation of surface and subsurface water resources, predicting demand for water,
impurities, of water and their significance, physical, chemical and bacteriological analysis, waterborne
diseases, standards for potable water.

Intake of water : pumping and gravity schemes. Water treatment : principles of coagulation, flocculation and
sedimentation; slow-; rapid-, pressure-, filters; chlorination, softening, removal of taste, odour and salinity.

Water storage and distribution : storage and balancing reservoirs : types, location and capacity. Distribution
system : layout, hydraulics of pipe lines, pipe fittings, valves including check and pressure reducing valves,
meters, analysis of distribution systems, leak detection, maintenance of distribution systems, pumping
stations and their operations.

Sewage systems : Domestic and industrial wastes, storm sewage—separate and combined systems, flow
through sewers, design of sewers, sewer appurtenances, manholes, inlets, junctions, siphon. Plumbing in

public buildings.

Sewage characterisation : BOD, COD, solids, dissolved oxygen, nitrogen and TOC. Standards of disposal in
normal water course and on land.

Sewage treatment : Working principles, units, chambers, sedimentation tanks, trickling filters, oxidation
ponds, activated sludge process, septic tank, disposal of sludge, recycling of waste water.

Environmental pollution : Sustainable development. Radioactive wastes and disposal. Environmental impact
assessment for thermal power plants, mines, river valley projects. Air pollution. Pollution control acts.

5(4). Computer Engineering

Section A

1. Software Engineering

Software development process: Software life cycle models, specification design tools, software design
objectives, documentation, configuration management, S/W reliability, safety, risk assessment and
maintenance.
Software estimation techniques, loc and FP estimation. Empirical models like COCOMO. Project
tracking and scheduling. Reverse engineering.
Software requirements and specifications, requirement analysis models.
Software design and implementation (OOD,JSD), implementation strategies (top-down, bottom-up,
team) and issues, reuse, performance improvement, debugging and antibugging.
Verification, validation, testing and maintenance: Verification and validation techniques (pre/post -
conditions, invariant, proof of correctness), code and design reading, structured walk through, testing
(test plan, white/black box testing, unit and integration testing, regression testing, test case design and
acceptance testing) and maintenance activities.
Code sharing, software components, rapid prototyping, specialization, construction, class extensions,
intelligent software agents.
Introduction to CASE tools.
Social, legal and ethical implications of computing.

2. Advanced computer architecture
Introduction to parallel processing, Pipelined and vector processors, SIMD and MIMD computers, Multi
processor architecture, Data driven coupling, data flow computer architecture.Parallel algorithms,
detection of parallelism, local balancing, communication and synchronization, features of typical
,parallel languages, monitors and operating systems.
Introduction to hybrid computers.
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Compiler Construction
Lexical analysis: Some sophisticated pattern matching algorithms and their optimization, use of LEX.
Error recovery: Detection, reporting, recovery and repair of errors in the compilation process.
Syntax analysis: Canonical LR prasers, handling of ambiguous grammars, error reporting in LL (1),
operator precedence and LR parsing, efficient generation of LALR (1) sets, optimization of LR parsers,
optimization of transformations.
Run time storage: Activation records, handling recursive calls, management of variable length blocks,
garbage collection and
compaction, allocation strategies for arrays, structures, class.
Type checking: Overloading of functions and operators, polymorphic functions, unification algorithm.
Code generation and semantic analysis: Semantic stacks, attributed translation, analysis of syntax,
directed translation,
evaluation of expressions, control structures, procedure calls.
Code optimization: Basic blocks and folding, optimization within iterative loops, global optimization
through flow graph analysis, code-improving transformations, machine dependent optimization.
Compiler-Compilers: Parser generators, YACC attributed LL (1) parser generator, machine
independent code generation.
Other topics: Compilers for parallel machines, compilers for functional languages.
3. Data communication
Elements Of Communication Systems: Communication channel and their characteristics.
Elements of Signals: Classification of systems, LTI systems and reconstruction method, Review of
probability and random variables, probability density function, description of random processes in the
frequency domain, Gaussian and White processes.
Modeling of Information sources: Measure of information, source coding techniques like Huffman
code, Lempel — Ziv Code, Block Code & Cyclic codes, Quantisation, Pulse Code, DPCM, Multiplexers
and multiplexing PCM signals, Delta Modulation and
adaptive delta modulation, Frequency division multiplexing, synchronous TDM and statistical TDM.
Modulation: its need, basic PAM techniques, Binary PSK, DPSK, QPSK< frequency shift keying, M-
ary FSK.
Broadband Signal Receiver: Probability of error, filtering, correlation type demodulator, matched
filter demodulator, coherent detector, correlation, errors in binary & M-ary modulation, PAM with ISL.
Noise calculations in digital communication systems.,Introduction to equalizations,
Introduction to data compression techniques. ,Relay and Cell relay techniques.
4. Digital signal Processing
Discrete Time Signals and Systems: Discrete time signal sequences, Linear Shift Invariant system,
Stability, Linear Constant
Coefficient difference equations, Frequency domain representation of discrete time systems and
signals, symmetry properties of
Fourier Transform, Sampling of continuous time signal, Two dimensional sequences and system.
Z. Transform: Z-transform, Inverse z transform theorem and properties, System functions, Two-
dimensional transforms.
The Discrete Fourier Transform: Representation of periodic sequences, The Discrete Fourier Series,
Properties of the discrete
Fourier series, Sampling the z-transform, Fourier representation of finite deviation sequences, the
discrete fourier transform,
properties of the DFT, Linear convolution using the DFT, two dimensional DFT.
Flow Graph and Matrix Representation of Digital Filters: Signal flow graph representation of
digital networks, Matrix
representation of digital networks, Basic network structures for IIR, Transposed forms, Basic network
structures for FIR systems,
Parameter Quantization effects, Tellegen's theorem for digital filters and its applications.
Digital Filter Design Techniques: Design of IIR digital filters from analog filters, Properties of FIR
digital filters, Design of FIR
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filters using windows, Comparison of IIR and FIR filters.
Computation of The Discrete Fourier Transform: Goertzel's Algorithm, Decimation in time
algorithms, Decimation in frequency
algorithms, FFT algorithms for a N composite number, General computational considerations in FFT
algorithms, Chirps Z transform
algorithm.
Discrete Hilbert Transform: Real and Imaginary part sufficiency for causal sequences, Minimum
phase condition, Hilbert
Transform relation for the DFT and the complex sequences.
5. Operating Systems
Introduction to history of operating systems :Processes and Interprocess communication:,Memory
management ,File systems
Deadlocks : Conditions, modeling, detection and recovery, deadlock avoidance, deadlock presentation.
Case studies : Unix : Implementation of processes, memory model, file systems, deadlock handling,
Strategies, scheduling, IPC, system calls.
WINDOWS 2000 Server Technology: Layered structure, interopretability.
Distributed Systems : Introduction to H/W and S/W concepts in distributed systems, network
operating systems and NFS, NFS, architecture and protocol, client-server model, distributed file
systems,
6. Database Management System
Basic Concepts, Database system architecture.
Entity Relationship Model ,Relational Model.
Crash Recovery: Failure verification, storage hierarchy, transaction model, log-based recovery, buffer
management, and checkpoints.
Concurrency Control: Schedules, serializability, log based protocols.
Transaction Recovery: Storage model, recovery from transaction failure, deadlock handling.
Security & Integrity: Security & integrity violation, authorization & views, security systems in SQL,
encryption.
Heiracheal Model: Architecture, data structure, external level, data manipulation, internal level, and
logical databases.
Network Model: Architecture, data structure, external level, and data manipulation.
Selection of DBMS, Introduction to OODB, distributed DB, temporal DB, and active DB.
7. Computer organization
General organization of a digital computer, functional blocks, data representation, fixed and floating
point decimal arithmetic, bit slice microprocessor (introduction), full adders, ripple carry adders, look
ahead carry generators, multiplicationand division circuits, an arithmetic unit.
Instruction cycle, instruction sequencing, formats and its interpretation, microprogram concepts and
control unit design.
Semiconductor memory and memory organization, virtual memory, segments, pages, paged segments,
cache memory and interleaved memory.
Concepts of I/O organization, data transfer methods, programmed 1/O, DMA, interrupt-based transfer,
I/O channels, I/O processors, serial transmission and synchronization.
Introduction to assembly level programming - concepts of assemblers, macros, linkers, and loaders,
linking loaders.
Multiprogramming and time-sharing, introduction to advanced computer architecture (pipelining, array
processors & multiprocessors).
Introduction to operating systems. Case study (comparative) of DOS & UNIX.
Section-B
1. Computer Networks & Communication: OSI and DOD model Seven layers model, LAN,
MAN ,WAN,Routing,Switching, ISDN,X.25, Frame Realy
2. Object oriented programming methodology
Introduction to object oriented programming, it's need and requirements, general object oriented
philosophy, software usability, code sharing, rapid prototyping, information hiding.
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Classes, attributes and methods, encapsulation, constructor, destuctors, iterator classes, class interface.
Function overloading, inline, functi ons, operators & operator overloading, iterators.
Inheritance base class, derived classes, friend class, static class, type checking, class scopes.
Multiple inheritance & polymorphism, abstract classes, virtual function, virtual base class, static &
dynamic binding,
overloading, overriding type conversions.
Object oriented design, class identification, defining inheritance, visibility & dependency coupling &
cohesion.
Case study of classes like ADT class, I/O class, string class, editor class.
Language study: C++, object Pascal.
3. Discrete Structure
Introduction to sets: Review only.
Logic : Propositions and logical operations, Truth tables, Equivalence and implication, Laws of logic,
Mathematical induction and quantifiers.
Set theory : Method of proof for set, Venn diagram, set membership tables, definitions, Laws of set
theory, Partition of sets.
Permutations, combinations and discrete probability :
Introduction to permutations and combinations, Generation of permutation and combination, Discrete
probability, Conditional probability.
Relations and Diagraphs :
Relations and diagraphs., Paths and the relations and diagraphs, Properties of relations, Equivalence
relations, Computer representation of relations and diagraphs, Manipulation of relations, Transitive
closure, Warshall’s algorithm.
Function and pigeon hole principle :
Definition, Types of functions: injective, surjective, bijective, Composition, identity and inverse,
Pigeon hole principle.
Graphs , Posets, Hasse Diagram, Lattices,Finite Boolean Algebra, Groups & their Applications,
Introduction to Rings & Fields.
4. Computer Graphics
Introduction: Application areas, display devices and hard copy devices, interactive input devices, display
processors, co-ordinate systems, vector generation.
Raster Algorithms: Line drawing algorithms -- DDA and Bresenham's algorithm, and aliasing techniques,
circle generation algorithm, ellipses and other curves generation, style primitives and display processor
interface, area filling-scan line algo, boundary fill and flood fill techniques, text generation and display
processor interface.
Geometric transformations in 2D : basic transformations, world, NDC, device and homogeneous co-
ordinate systems, composite transformations.
Windowing and clipping: Windowing concepts, window view part transformation algorithms, line clipping
algorithms like Cohen-Sutherland and Liang and Barsky, area chipping methods like Sutherland and
Holgman.
Segmentation: Segments, segment files, segmented display processor, segment attributes.
Graphics hardware: Display controller, use of DAC and buffer organization.
Introduction to 3-D: 3D co-ordinate system, 3D display techniques, and 3D transformations.
Three-dimensional representations: Modeling polygon and curved surfaces, sweep representations, CSG
and B- rep techniques.
3D viewing: Projection methods, viewing transformations, chipping in 3D.
Image synthesis: Hidden line and hidden surface removed techniques like back-face depth buffer method,
scan line method, arc subdivision method, ochre methods.
Light and shading: Illumination theory, reflections, textures and surface patterns, shadows, half toning
surface shading methods, Gounand shading, Phang shading, Ray tracing.
User interfaces: Interactive input techniques, physical device classification, interactive picture contraction
techniques, positioning methods, constraints, grids and field input functions, event handle, design of user
interface command language, mean design, output formats.
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5. Principles of Communication Engineering
Signals and their representations:Fourier series, Fourier transform, continuous spectra, frequency
selective networks and transformers.
Basic Information Theory:Information , entropy of discrete systems, rate of transmission, redundancy,
efficiency and channel capacity.
Amplitude Modulation:Frequency spectrum, power relations, basic requirements and description of
various modulators, comparison. DSB, DSBSC, SSB,VSB, spectrum modulators and detectors.
Frequency Modulation: Frequency spectrum of FM, phase modulation, effect of noise, generation of
FM and demodulators.
Pulse Modulation: Sampling theorem, low pass and band pass signals, elements of PAM, PWM, PPM,
PCM and Delta, Modulation. FDM,TDM.A.M. and FM radio transmitters and receivers. Characteristics,
block diagrams.
6. Logic Circuits
Number systems and codes: Binary, Octal and Hexadecimal number systems. Conversion from any
base to another base number system. Binary, BCD, Excess-3, Alphanumeric, EBCDIC, Hollerith, ASCII
codes, code conversion, error detecting and correcting codes, parity and Hamming codes.
Binary Arithmetic: Basic rules for addition and multiplication. Sign magnitude notation, One's
complement notation. Two's complement notation. Addition and multiplication using binary, octal and
hexadecimal number systems.
Boolean Algebra and Logic Gates: Boolean algebra theorems, reduction of logic expressions using
boolean algebra, truth tables,minterms, maxterms, SOP and POS forms. Standard SOP and POS forms.
Basic and universal logic gates, control aspect of gates,
enabling and disabling of gates. K map representation of logical functions, simplification of logic
functions using K-maps upto 6 variables. Quine McCluskey method and Veitch diagrams used for logic
function reduction.
Combinational Logic Circuits: Concepts of combinational and sequential logic circuits. Realisation of
following circuits using gates.:
(a) Systems implementing combinational logic.
(b) Arithmetic circuits, half and full adders, subtractors, multipliers, code converters, parity generators,
parity checkers, comparators.
(c) Multiplexers, demultiplexers, encoder, decoder.,(d) Concept of mode control
(e) Application of MSI devices for multiplexer, demultiplexer/decoder, parity generator/checker,
concept of capacity, expansion using gates. Use of MSI devices for adders, Sequential adder, BCD adder
/ subtractor, carry look ahead adder,multiplier, fast multipliers, Arithmetic Logic Unit
Sequential Circuits: Concept of Synchronous and Asynchronous operation, Flip Flops :
triggering and edge triggering , flip flop excitation tables, triggering and timing of flip flops.
(b) Registers: (c¢) Analysis of clocked sequential circuits,(d) Asynchronous counters: up-down counters,
modulo N counter, glitch problem.,(e) Synchronous counters: Use of K- maps for synchronous counters,
ring counters, twisted ring counters, counters using
shift registers, sequence generators using flip flops.
7. C Programming Features of C, ANSI C, structure of a C program.
Control structures and looping, Functions, Function Scope
Arrays, Pointers, Structures and Unions.
Memory Management and File Management : Low level and high level file access. Sequential and
random access files, error handling.
Pre processor : macro substitution, header file inclusion, study of standard libraries
8. Computer methodology and algorithms
SORTING ,Searching
Stacks and Queues and Linked Lists, Trees :
Graph : Representation, Transitive Closure or path matrix, Graph Traversal, Shortest path problem,
minimal cost spanning tree, Backtracking and greedy algorithms.
Matrix Operations: Strassen's Matrix Multiplication, LU decomposition matrix, Sparse matrices.
Algorithms and its Efficiency
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Hash functions, collision handling techniques, array representation, evaluation of expression in
Postfix form, Infix to Postfix conversion.

5 (5). Electrical engineering

Section A

Circuit Theory: Circuit components; network graphs; KCL, KVL; circuit analysis methods: nodal analysis,
mesh analysis; basic network theorems and applications; transient analysis: RL, RC and RLC circuits;
sinusoidal steady state analysis; resonant circuits; coupled circuits; balanced 3-phase circuits; Two-port
networks.

Signals & Systems: Representation of continuous—time and discrete-time signals & systems; LTI systems;
convolution; impulse response; time-domain analysis of LTI systems based on convolution and
differential/difference equations. Fourier transform, Laplace transform, Z-transform, Transfer function.
Sampling and recovery of signals DFT, FFT Processing of analog signals through discrete-time systems.

E.M. Theory: Maxwell's equations, wave propagation in bounded media. Boundary conditions, reflection
and refraction of plane waves. Transmission line: travelling and standing waves, impedance matching,
Smith chart.

Analog Electronics: Characteristics and equivalent circuits (large and small-signal) of Diode, BJT, JFET
and MOSFET. Diode circuits: clipping, clamping, rectifier. Biasing and bias stability. FET amplifiers.
Current mirror; Amplifiers: single and multi-stage, differential, operational, feedback and power. Analysis
of amplifiers; frequency-response of amplifiers. OPAMP circuits. Filters; sinusoidal oscillators: criterion for
oscillation; single-transistor and OPAMP configurations. Function generators and wave-shaping circuits.
Linear and switching power supplies.

Digital Electronics: Boolean algebra; minimization of Boolean functions; logic gates; digital IC families
(DTL, TTL, ECL, MOS, CMOS). Combinational circuits: arithmetic circuits, code converters, multiplexers
and decoders. Sequential circuits: latches and flip-flops, counters and shift-registers. Comparators, timers,
multivibrators. Sample and hold circuits, ADCs and DACs. Semiconductor memories. Logic
implementation using programmable devices (ROM, PLA, FPGA).

Energy Conversion: Principles of electromechanical energy conversion: Torque and emf in rotating
machines. DC machines: characteristics and performance analysis; starting and speed control of motors;
Transformers: principles of operation and analysis; regulation, efficiency; 3-phase transformers. 3-phase
induction machines and synchronous machines: characteristics and preformance analysis; speed control.

Power Electronics and Electric Drives: Semiconductor power devices: diode, transistor, thyristor, triac,
GTO and MOSFET-static characteristics and principles of operation; triggering circuits; phase control
rectifiers; bridge converters: fully-controlled and half-controlled; principles of thyristor choppers and
inverters; DC-DC converters; Switch mode inverter; basic concepts of speed control of dc and ac motor
drives applications of variable-speed drives.

Analog Communication: Random variables: continuous, discrete; probability, probability functions.
Statistical averages; probability models; Random signals and noise: white noise, noise equivalent
bandwidth; signal transmission with noise; signal to noise ratio. Linear CW modulation: Amplitude
modulation: DSB, DSB-SC and SSB. Modulators and Demodulators; Phase and Frequency modulation: PM
& FM signals; narrowband FM; generation & detection of FM and PM, Deemphasis, Preemphasis. CW
modulation system: Superhetrodyne receivers, AM receivers, communication receivers, FM receivers, phase
locked loop, SSB receiver Signal to noise ratio calculation for AM and FM receivers.

Section B
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Control Systems: Elements of control systems; block-diagram representation; open-loop & closed-loop
systems; principles and applications of feed-back. Control system components. LTI systems: time-domain
and transform-domain analysis. Stability: Routh Hurwitz criterion, root-loci, Bode-plots and polar plots,
Nyquist's criterion; Design of lead-lad compensators. Proportional, PI, PID controllers. State-variable
representation and analysis of control systems.

Microprocessors and Microcomputers: PC organisation; CPU, instruction set, register set, timing
diagram, programming, interrupts, memory interfacing, I/O interfacing, programmable peripheral devices.

Measurement and Instrumentation: Error analysis; measurement of current, voltage, power, energy,
power-factor, resistance, inductance, capacitance and frequency; bridge measurement. Signal conditioning
circuit; Electronic measuring instruments: multimeter, CRO, digital voltmeter, frequency counter, Q-meter,
spectrum-analyzer, distortion-meter. Transducers: thermocouple, thermistor, LVDT, strain-gauge, piezo-
electric crystal.

Power Systems: Analysis and Control: Steady-state performance of overhead transmission lines and
cables; principles of active and reactive power transfer and distribution; per-unit quantities; bus admittance
and impedance matrices; load flow; voltage control and power factor correction; economic operation;
symmetrical components, analysis of symmetrical and unsymmetrical faults. Concept of system stability:
swing curves and equal area criterion. Static VAR system. Basic concepts of HVDC transmission.

Power System Protection: Principles of overcurrent, differential and distance protection. Concept of solid
state relays. Circuit breakers. Computer aided protection: Introduction; line bus, generator, transformer
protection; numeric relays and application of DSP to protection.

Digital Communication: Pulse code modulation (PCM), differential pulse code modulation (DPCM), delta
modulation (DM), Digital modulation and demodulation schemes: amplitude, phase and frequency keying
schemes (ASK, PSK, FSK). Error control coding: error detection and correction, linear block codes,
convolution codes. Information measure and source coding. Data networks, 7-layer architecture.

5.(6): ELECTRONICS ENGINEERING
Section A

Materials and Components : Structure and properties of Electrical Engineering materials; Conductors,
Semiconductors and Insulators, magnetic, Ferroelectric, Piezoelectric, Ceramic, Optical and Super-
conducting materials. Passive components and characteristics Resistors, Capacitors and Inductors; Ferrites,
Quartz crystal Ceramic resonators, Electromagnetic and Electromechanical components.

Physical Electronics, Electron Devices and ICs: Electrons and holes in semiconductors, Carrier Statistics,
Mechanism of current flow in a semiconductor, Hall effect; Junction theory; Different types of diodes and
their characteristics; Bipolar Junction transistor; Field effect transistors; Power switching devices like SCRs,
GTOs, power MOSFETS; Basics of ICs - bipolar, MOS and CMOS types; basic of Opto Electronics.
Signals and Systems Classification of signals and systems: System modelling in terms of differential and
difference equations; State variable representation; Fourier series; Fourier transforms and their application
to system analysis; Laplace transforms and their application to system analysis; Convolution and
superposition integrals and their applications; Z-transforms and their applications to the analysis and
characterisation of discrete time systems; Random signals and probability, Correlation functions; Spectral
density; Response of linear system to random inputs.
Network theory Network analysis techniques; Network theorems, transient response, steady state
sinusoidal response; Network graphs and their applications in network analysis; Tellegen’s theorem. Two
port networks; Z, Y, h and transmission parameters. Combination of two ports, analysis of common two
ports. Network functions : parts of network functions, obtaining a network function from a given part.
Transmission criteria : delay and rise time, Elmore’s and other definitions effect of cascading. Elements of
network synthesis.

Electromagnetic Theory -Analysis of electrostatic and magnetostatic fields; Laplace’s and Poisson’s
equations; Boundary value problems and their solutions; Maxwell’s equations; application to wave
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propagation in bounded and unbounded media; Transmission lines : basic theory, standing waves, matching
applications, microstrip lines; Basics of wave guides and resonators; Elements of antenna theory.
Electronic Measurements and instrumentation -Basic concepts, standards and error analysis;
Measurements of basic electrical quantities and parameters; Electronic measuring instruments and their
principles of working : analog and digital, comparison, characteristics, application. Transducers; Electronic
measurements of non electrical quantities like temperature, pressure, humidity etc; basics of telemetry for
industrial use.
Section B

Analog Electronic Circuits : Transistor biasing and stabilization. Small signal analysis. Power amplifiers.
Frequency response. Wide banding techniques. Feedback amplifiers. Tuned amplifiers. Oscillators.
Rectifiers and power supplies. Op Amp, PLL, other linear integrated circuits and applications. Pulse shaping
circuits and waveform generators.

Digital Electronic Circuits : Transistor as a switching element; Boolean algebra, simplification of Boolean
functions, Karnaguh map and applications; IC Logic gates and their characteristics; IC logic families : DTL,
TTL, ECL, NMOS, PMOS and CMOS gates and their comparison; Combinational logic Circuits; Half
adder, Full adder; Digital comparator; Multiplexer Demulti-plexer; ROM an their applications. Flip flops.
R-S, J-K, D and T flip-flops; Different types of counters and registers Waveform generators. A/D and D/A
converters. Semiconductor memories.

Control Systems : Transient and steady state response of control systems; Effect of feedback on stability
and sensitivity; Root locus techniques; Frequency response analysis. Concepts of gain and phase margins:
Constant-M and Constant-N Nichol’s Chart; Approximation of transient response from Constant-N Nichol’s
Chart; Approximation of transient response from closed loop frequency response; Design of Control
Systems, Compensators; Industrial controllers.

Communication Systems:

Basic information theory; Modulation and detection in analogue and digital systems; Sampling and data
reconstructions; Quantization & coding; Time division and frequency division multiplexing; Equalization;
Optical Communication : in free space & fiber optic; Propagation of signals at HF, VHF, UHF and
microwave frequency; Satellite Communication.

Microwave Engineering : Microwave Tubes and solid state devices, Microwave generation and
amplifiers, Waveguides and other Microwave Components and Circuits, Microstrip circuits, Microwave
Antennas, Microwave Measurements, Masers, lasers; Microwave propagation.
Microwave Communication Systems terrestrial and Satellite based.
Computer Engineering : Number Systems. Data representation; Programming; Elements of a high level
programming language PASCAL/C; Use of basic data structures; Fundamentals of computer architecture;
Processor design; Control unit design; Memory organisation, I/o System Organisation. Microprocessors :
Architecture and instruction set of Microprocessors 8085 and 8086, Assembly language Programming.
Microprocessor Based system design : typical examples. Personal computers and their typical uses.

5.(7): Mechanical Engineering

Section A

1. Theory of Machines --Kinematic and dynamic analysis of planar mechanisms. Cams, Gears and gear
trains, Flywheels, Governors, Balancing of rigid rotors, Balancing of single and multicylinder engines,
Linear vibration analysis of mechnical systems (single degree and two degrees of freedom), Critical speeds
and whirling of shafts, Automatic Controls, Belts and chain drives. Hydrodynamic bearings.

2. Mechanics of Solids : Stress and strain in two dimensions. Principal stresses and strains, Mohr’s
construction, linear elastic materials, isotropy and an isotropy, Stress-strain relations, unlaxial loading,
thermal stresses. Beams : Banding moment and shear force diagrams, bending stresses and deflection of
beams, Shear stress distribution. Torsion of shafts, helical springs. Combined stresses, Thick and thin walled
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pressure vessels. Struls and columns, Strain energy concepts and theories of failure. Rotation discs. Shrink
fits.

3. Enginerring Materials : Basic concepts on structure of solids, Crystalline materials, Defects in crystalline
materials, Alloys and binary phase diagrams, structure and properties of common engineering materials.
Heat treatment of steels. Plastics, Ceramics and composite Materials, common applications of various
materials.

4. Manufacturing Science : Marchant’s force analysis, Taylor’s tool life equation, machinability and
machining economics, Rigid, small and flexible automation, NC, CNC. Recent machining methods- EDM,
ECM and ultrasonics. Application of lasers and plasmas, analysis of forming processes. High energy rate
forming. Jigs, fixtures, tools and gauges, Inspection of length, position, profile and surface finish.

5. Manufacturing management : Production Planning and Control, Forecasting-Moving average, exponential
smoothing, Operations sheduling; assembly line balancing. Product development. Breakeven analysis,
Capacity planning. PERT and CPM.

Control Operations : Inventory control-ABC analysis. EOQ model. Materials requirement planning. Job
design, Job standards, work measurement, Quality management-Quality control. Operations Research :
Linear programming-Graphical and Simplex methods. Transportation and assignment models.

Value Engineering : Value analysis, for cost/value. Total quality management and forecasting techniques.
Project management.

6. Elements Of Computation : Computer Organisation, Flow charting. Features of Common Computer
Languages-FORTRAN d Base III, Lotus 1-2-3 C and elementary programming.

Section B

1. Thermodynamics : Basic concept. Open and closed systems, Applications of Thermodynamic Laws, Gas
equations, Clapeyron equation, Availability, Irreversibility and Tds relations.

2. 1.C. Engines, Fuels and Combustion : Spark lgnition and compression ignition engines, Four stroke
engine and Two stroke engines, mechanical, thermal and volumetric efficiency, Heat balance.

Combustion process in S.I. and C.I. engines, preignition detonation in S.I. engine Diesel knock in C.I.
engine. Choice of engine fuels, Octance and Cetane retings. Alternate fuels Carburration and Fuel injection,
Engine emissions and control. Solid, liquid and gaseous fuels, stoichometric air requirements and excess air
factor, fuel gas analysis, higher and lower calorific values and their measurements.

3. Heat Transfer, Refrigeration And Air Conditioning : One and two dimensional heat conduction. Heat
transfer from extended surfaces, heat transfer by forced and free convection. Heat exchangers.
Fundamentals for diffusive and connective mass transfer, Radiation laws, heat exchange between black and
non balck surfaces, Network Analysis. Heat pump refrigeration cycles and systems, Condensers,
evaporators and expansion devices and controls. Properties and choice of refrigerant, Refrigeration Systems
and components, psychometrics, comfort indices, cooling loading calculations, solar refrigeration.

4. Turbo-Machines And Power Plants : Continuity, momentum and Energy Equations. Adiabatic and
Isentropic flow, fanno lines, Raylegh lines. Theory and design of axial flow turbines and compressors, Flow
through turbo-machine balde, cascades, centrifugal compressor. Dimensional analysis and modelling.
Selection of site for steam, hydro, nuclear and stand-by power plants, selection base and peak load power
plants Modern High pressure, High duty boilers, Draft and dust removal equipment, Fuel and cooling water
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systems, heat balance, station and palnt heat rates, operation and maintenance of various power plants,
preventive maintenance, economics of power generation.

6. Environmental Science
Section —A

Life Sciences (Basic Biology and Natural Resources)
Introduction to biology, branches, scope and importance from environmental point of view. What is life?
The evolution of life on earth: Origin of life - Microbes, Plants andAnimals, fossils and sediments,
distribution and pattern of life in past, Paleontological evidences, Mass extinction,Life forms on Earth (all
forms of plants and animals), Life in Water,Life on Land, Microbial life in air, water and soils, microbes
and diseases, decomposing soil microbes, marine biology
Taxonomic principles: History, aims, objectives, hierarchy and kingdoms, identification and
nomenclature.Classification of plants and animals based on form-relationship, species concept, organization
of living things, microbial classification, Ecological Classification Systems, Collection and Herbarium,
Preservation, flora, fauna, preservation of insects
Ecological adaptation under various environmental conditions,Hydrophytes, Xerophytes, Halophytes,
Mesophytes, Epiphytes.Distribution of life on earth and factors responsible for present day distribution.
Continental drift,
Introduction, scope and importance of natural resources, biotic and abiotic resources Renewable resources:
Forest and wildlife resources, forest wealth of India, animal resources, livestock and fisheries, Food
Resources: World food problems, agricultural resources, agricultural potential of India, effects of modern
agriculture
Non-renewable resources: Fossil fuels — coal, oil and natural gas, Consequences of rapid consumption of
fossil fuels.
Fresh and marine Water resources: global distribution of freshwater and its limits, The sources of fresh
water for terrestrial life, fresh water resources of India
Soil and Mineral resources: global status, mineral resources of India, metals and minerals.
Energy resources: Global energy consumption, energy needs, conventional and non-conventional energy
sources, alternative energy sources, energy resources of India

Section B
Earth Sciences (Environmental Chemistry and Basic Geosciences)
Chemistry of atmosphere, Chemical reactions involved in atmosphere, chemistry in ozone depletion,
chemical reactions of global warming, Chemistry of water, unusual physical properties, changes in water
properties by addition of solute, hydrogen bonding, gases present in water, basic reversible and irreversible
reactions in water, sources of cations and anions in water, changes in water properties by addition of solute.
Stichiometry, Gibb’s energy, chemical potential, chemical equilibria, acid-base reactions, solubility product,
carbonate system. Chemistry of carcinogenic compounds and their effects on human body Surfactants,
Pesticides, Hydrocarbons Atmosphere: Evolution, structure and chemical composition of atmosphere.
Temperature measurement and controls, Environmental lapse rate, dry and wet adiabatic lapse rate,
inversion of temperature and atmospheric stability.
Atmospheric pressure and winds, factors affecting on wind, Forms of condensation, precipitation,
hydrological cycle.
Internal structure of earth, Geological evolution, plate tectonic, formation of lithosphere. Continental and
oceanic crust formation. , Types of rocks, Rock cycle, basic minerals of rock, clay minerals, mineral
chemistry, Soil and its formation, weathering processes, soil profiles, physical and chemical properties of
soil, composition of soil. Macro and micro plant nutrients in soil, Soil classification, Soils of India.

7. FORESTRY

SECTION - A

General Silviculture

Biotic and abiotic components of forest ecology. Forest community concepts, Nutrient cycling
and water relations, Ecological succession and climax. Composition of forest types in India,
species identification, composition and association, principles of establishment of herbs and
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trees. General principles of Silviculture, local factors influencing vegetation. Natural and
artificial regeneration of forests, propagation techniques, forest nursery technique — nursery
beds, poly bags and their maintenance, grading and hardening of seedlings, establishment and
tending, felling climber, cutting.

Silviculture systems and forest Silviculture

Clear felling, shelter, wood selection, coppice and conversion systems. Choice of species,
establishment and management of standards enrichment methods, technical constraints,
intensive mechanized methods. Traditional and recent advancement in dry tropical forest, forest
Silviculture research. Silviculture of some of the economically important species in India such
as Acacia nilotica, Auriculiformis, Albizzia, lebbeck, Anogeissus latifolia, Azadira chat indica,
Bambocaceae, Dandrocalamus strictus, Bombex ava casurina, Ecucitifolia, Dalbergia,
Lautifolia, Emblica Officindils, Eucalyptus hybrid, Malaina arboria, Hardwickia binta,
Largerstroemia, Lanceolata, Pterocarpus marsupium, Prosopis julifora, Santalum album,
Tectona grandis, Terminabis tomentosa Terminalis arjuna, Terminalis paneculai, Tamurindus
indica, Zialia jialocorpa.

Agroforestry and social forestry and requirements, interbehaviour of tree crops, selection of
species, classification of agroforestry systems. Agro-forestry systems under different agro-
ecological zones of Uttarakhand, role of multipurpose trees and NTFP’s, techniques, food,
fodder and fuel security. Urban social forestry extension and necessity, people’s participation,
agrofield forestry. Agrofield wood group and dry and water logged land forestry.

Soil Conservation and Watershed Management

Forest soil, classification of soil formation, physical, chemical and biological properties. Soil
conservation — definition, causes for erosion, types — wind and water erosion, problems of soil
protection and improvement, role of forests in conserving of soil. Maintenance and buildup of
soil organic matter, role of micro-organisms in ameliorating soils, watershed management,
concepts of watershed — watershed development in respect of torrent control, river channel
stabiliszation, avalanche andn landslide controls, rehabilitation of degraded areas; hilly and
mountain areas, integrated watershed management, water-harvesting and conservation,
groundwater recharge and watershed management.

Tree Improvement

General concept of tree improvement, methods and techniques, natural standards and variance in
its use. Seed production and seed orchards, establishment, evaluation, maintenance and
usefulness. Progeny tests, use of tree improvement and stand improvement, forest genetic
resources and gene conservation in situ and ex-situ. Modern propagation techniques, seed
certification.

SECTION - B
Forest Management
Objectives, principles and techniques of forest management, units of administration and
management, forest stands, structure and dynamics, principles of sustained yield, normal
forests, rotation, analysis of ideal tree wealth, yield regulation, management of forest
plantations, commercial forests, working plans and their role in scientific management, nature
conservation, bio-diversity and other dimensions annual plan and its operation, principles of
joint forest management, methodology, usefulness and its role, village forest committee
arrangement/construction.
Forest Mensuration and Remote Sensing
Methods and use of tools, diamemtre, girth, height, age, growth and volume of trees, tree
multiplier, current annual and average annual increment, sampling methods and sample plots,
yield calculation and stand table, creating yield mechanism and its use. Field quality
analysis/remote/distant sensing principles, schemes and contingencies, forest cover monitoringn
through remote sensing. Geogtraphical information system for forest management.
Forest Economics and Legislation
Forest economics, fundamental principles, cost benefit analysis, estimation of demand and
supply, role of private sector, cooperatives of forestry and corporate financing, valuation of
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forest products and service, commercial control. Legislation : History of forest development.
National forest policies of 1894, 1952 and 1988. Forest policies and issues related to land use.
Timber and non-timber products. Institutional and structural changes. Forest laws, necessity and
general principles. Indian Forest Act, 1927. Indian Forest (Uttaranchal Amendment) 2001, U.P.
forest conservation Act, 1976. Forest (Conservation) Act, 1980. Wild Life (Conservation) Act,
1972 and Amendment, Environment (Protection) Act, 1986.
Forest Resources and Utilization
Environmentally sound forest harvesting principles, logging and extraction techniques and
principles, transportation system and sale of forest products, definition and scope, collection of
gums, resins, oleoresins, fibres, oil seeds, nuts, rubber, canes, bamboos, medicinal plants,
charcoal, lac and shellac, Bidi leaves. Importance of wood seasoning, necessity and protection.
General principles of seasoning methods, properties and uses of wood, Present position of
supply of raw material to pulp, paper and rayon industry. Wood plantation, substitution, wood
use.
Forest Conservation
Needs and limitations, agencies responsible for destruction of forests — Man, pet animals, wild
animals and environmental factors, prohibitary and protective measures, responsible factors for
destruction of forests for human development, Substitutional tenancy, mining, forest fire, illegal
hunting, bad management, encroachment, illegal felling and control over them, types of forest
fire, damage, speed control. Important insects and diseases of nursery and plantation fields,
insects and disease management.
Environment and Bio-diversity change
Environment : Components and importance, impact of deforestation, forest fires and various
human activities like mining, construction, development projects. Population growth, types,
impact and controlling standards for pollution. Global warming, green house effects, ozone
layer depletion, acid rain, impact and control measures. Role of trees and forests in
environmental conservation. Control and prevention of air, water andn noise, environment test,
environment effect analysis, protection, biology, rational methods of protection of bio-diversity
with special reference to protected regions. Protection of forest ecology and sustained
development.

8. GEOLOGY

SECTION - A
1. General Geology — Energy in relation to geodynamic activities. Origin and interior of the
Earth. Dating of rocks by various methods and age of Earth. Radio-activity and its application to
geological problems. Volcanoes — causes and products, volcanic belts. Earthquakes — causes,
effects, distribution and its relation to volcanic belts. Geosynclines and their classification,
island arcs, deep sea trenches and midoceanic ridges, sea-floor spreading and plate tectonics;
isostasy, Mountains — types and origin. Origin of continents and oceans. An outline of
continental drift.
2. Geomorphology — Basic concepts and significance. Geomorphic processes and parameters.
Geomorphic cycles and their interpretation, Relief features, topography and its relation to
structures and lithology. Major landforms, Drainage systems, Geomorphic features of Indian
subcontinent.
3. Structural Geology - Stress and strain ellipsoid, and rock deformation. Mechanics of
folding and faulting. Linear and planar structures and their genetic significance. Petrofobric
analysis, its graphic representation and application to geological problems. Tectonic framework
of India.
4. Palaeontology - Micro and macro-fossils. Modes of preservation and utility of fossils.
General idea about classification and nomenclature. Organic evolution and the bearing of
palaeontological studies on it. Morphology, classification and geological history including
evolutionary trends of brachiopods, bivalves, gastropods, ammonoids, trilobites, echinoids and
corals. Principle groups of vertebrates and their main morphological characters. Vertebrate life
through ages. Dinosaurs, Detailed study of evolution of horses, elephants and man. Gondwana

81



flora and its importance. Types of microfossils and their significance with reference to
petroleum exploration.
2. Stratigraphy — Principles of stratigraphy, stratigraphic classification and nomenclature.
Standard stratigraphical scale. Detailed study of various geological system of Indian
subcontinent. Boundary problems in stratigraphy, Pre-Cambrian and Cambrian, Permian
Triassic, cretaceous Tertiary and Neogene — Quarternary Correlation of the major Indian
formations with their world equivalents. An outline of the stratigraphy of various geological
systems. Brief study of climates and igneous activities in Indian subcontinent during geological
past. Palaeogeographic reconstructions.

SECTION - B
1. Crystallography - Crystalline and non-crystalline substances, space groups. Lattice
symmetry, Classification of crystals into 32 classes of symmetry, International system of
crystallographic notation. Use of stereographic projections to represent crystal syhmmetry,
Twinning and twin laws. Crystal irregularities, Applications of X-rays for crystal studies.
2. Optical Mineralogy — General principles of optics, isotropism and anisotropism, concepts of
optical indicatrix. Pleochroism, Birefringence and interference colours, and extinction, Optical
orientation in crystals, Dispersion optical accessories.
3. Mineralogy — Elements of crystal chemistry, types of bondings, ionic radii, coordination
number, isomorphism, polymorphism and pseudomorphism. Structural classification of silicates.
Detailed study of rock forming minerals, their physical, chemical and optical properties and
uses, if any. Study of the alternation products of these minerals.
4. Petrology — Magma, its generation, nature and composition. Simple phase diagrams of
binary and ternary systems and their significance. Bowen’s Reaction Principle. Magmatic
differentiation and assimilation. Texture and structure and their petrogenetic significance.
Classification of igneous rocks. Petrography and petrogenesis of import rock types olf India;
granites, alkaline rocks, charnockites, anorthosite and Deccan basalts. Processes of formation of
sedimentary rock. Diagenesis and lithification. Textures and structures and their petrogenetic
significance. Classification of sedimentary rocks, clastic and non-clastic. Heavy minerals and
their significance. Elementary concept of depositional environments, sedimentary, facies and
provenance. Petrography of common rock types. Metamorphic processes and types of
metamorphism. Metamorphic grades, zones and facies. ACF, AKF and AFM diagrams. Textures,
structures and nomenclature of metamorphic rock. Petrography and petrogenesis of important
rock types.
5. Economic Geology — Ore, Ore mineral and gangue, tenor of ores. Processes of formation of
mineral deposits. Common forms and structures of ore deposits. Classification of ore deposits.
Control of ore deposition. Metallogenetic epocks. Study of important metalliferous and non-
metalliferous deposits in oil and natural gas fields, and coal fields of India, Mineral wealth of
India. Mineral economics. National mineral policy. Conservation and utilization of minerals.
6. Applied Geology — Essentials of prospecting and exploration techniques. Principal methods
of mining. Sampling, ore dressing and mineral beneficiation. Geological considerations in
Engineering works; Dams, Tunnels, Bridges and Roads. Elements of soil and groundwater
geology and geochemistry. Use of aerial photographs and satellite imageries in geological
investigations.

9. Horticulture

Section A

Principles Of Horticulture

Scope and importance of horticulture in the economy of India and Tamil Nadu - Horticultural geography
(regions and zones)-Role of climate, Soil and water in relation to horticultural crop production - Integrated
nutrient management (INM), Integrated, management of pests and diseases, Management of water, weeds,
mulches, pruning and training

Crop systems - protected cultivation - off season production - crop manipulation - Hydropoinics - Nutrient
Film Technique - Crop forcing - use of growth regulators.
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Environmental Horticulture - Commercial Horticulture - organic Horticulture.
Advances in conventional plant propagation - Mist propagation - Micro propagation.
Role of bio-technology in crop improvement and rapid clonal propagation in horticultural crops.

Breeding systems and methods in Vegetatively and Sexually propagated crops - Breeding for hybrid
vigour, proceessing and resistance to biotic and abiotic stressess - Mutation and polyploidy breeding -
somaclonal variation and its application - development of haploids - protoplast fusion - somatic cell fusion -
in vitro mutation - transgenic plants.

Landscaping designs for house gardens, institutional and industrial gardens - Bioaesthetic planning of rural
gardens, recreational grounds, avenue planting in highways and near railway lines, establishment and
maintenance of lawns and different types of gardens - Interior plant scaping — Bonsai

Pre-and Post - Harvest losses in horticultural crops - Maturity indices - ripening - storage methods of storage
- Extending the storage life - use of chemicals, growth regulators and skin coatings in regulating ripening
and storage life - control of spoilage - Handling, packaging, packing and Methods of transport.

Processing and preservation - Different horticultural products - Establishment of horticulture based
industries —

Section-B
Production Technology of Horticultural Crops
Present status and prospects - climatic and Soil requirements in different zones - Propagation techniques and
nursery technologies - cropping systems - Planting systems - varieties and crop improvement - Nutrient
uptake, requirement and Management - Irrigation methods, water requirement and Management - pruning
and training - Mulching - weed management - use of plant growth regulators - Maturity indices - harvesting
- grading - packaging methods and packing - storage - ripening methods - Industrial and Export potential -
seed production techniques including F1 seed production.
Fruit Crops : Mango, Banana, Citrus, grapes, Papaya, guava, Sapota, Pine apple, pomegranate, anonas, ber,
amla, tamarind - apple, pear, plum, peach, strawberry, jack, mangosteen, avocado, other minor fruits.
Vegetable Crops : Tomato, brinjal, hot and sweet, Peppers, Bhendi, Leguminous vegetables (Beans, Peas,
cluster beans - cowpea, soya beans - dolichos bean); bulbous vegetables (Onion, garlic) Tuber crops -
(Tapioca, sweet potato, yams); cucurbitaceous vegetables (cucumber, musk melon, water melon, gourds,
coccinea, pumpkin and squashes, chow-chow), cruciferous vegetables (Cabbage, Cauliflower, minor
crucifers), root vegetables (Carrot, radish, beet root, turnip, knol-kohl); Leafy vegetables (Spinach,
chekurmanis, palak, amaranthus), Drumstick, asparagus, Potato, Curry leaf.
Flower Crops : Jasmines, roses, tube rose, chrysanthemum, dahlia, marigold, crossandra, cut flowers (cut
roses, orchids, carnations, gladioli, chrysanthomum, Gerbera, anthurium, aster, lilies, dry flowers).
Spice crops : Pepper, cardamom, turmeric, ginger, Tree spices (clove, nutmeg, cinnamon, All spice,
coriander, fenugreek, fennel, cumin, herbal spices).
Plantation crops : Tea, Coffee, Rubber, Cocoa, Coconut, Oilpalm, Cashew, Palmyrah, Arecanut, Oilpalm
and nut crops.
Medicinal Plants : Catharanthus, Senna, dioscorea, Solanum, gloriosa, coleus, pyrethrum, digitalis, atropa,
Ipecac, Isabgol, withania, Rowolfia
Aromatic Plants : Geranium, Mentha, Ocimum, aromatic grasses (Cymbopogons, citronella, palma rosa,
vettiver), patchouli.

10- MATHEMATICS
SECTION - A
Linear Algebra - Vector space, bases, dimension of a finitely generated space, Linear
transformations, Rank and nullity of a linear transformation, Cayley Hamiliton theorem, Eigen
values and Eigen vectors. Matrix of a linear transformation, Row and column reduction. Echelon
form. Equivalence, Congruence and similarity. Reduction to canonical forms. Orthogonal,
symmetrical, skew-symmetrical, unitary, Hermitian and skew-Hermitian matrices — their eigen
values, orthogonal and unitary reduction of quadratic and Hermitian forms. Positive definite
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quadratic forms. Simultaneous reduction. Calculus - Real numbers, limits, continuity,
differentiability, Mean value theorems, Taylor’s theorem, indeterminate forms, Maxima and
Minima. Curve Tracing, Asymptotes. Functions of several variables, partial derivatives, maxima
and minima, Jacobian, Definite and indefinite integrals, Double and triple integrals (techniques
only), Application to Beta and Gamma Functions. Areas, Volumes, Centre of gravity.
Analytical Geometry of two and three dimensions — First and second degree equations in two
dimensions in Cartesian and polar coordinates, Plane, sphere, paraboloid, Ellipsoid, hyperboloid
of one and two sheets and their elementary properties, Curves in space Curvature and torsion.
Frenet’s formulae.

Differential Equations — Order and Degree of a differential equation, differential equation of
first order and first degree, variables separable. Homogeneous, linear and exact differential
equations. Differential equations with constant coefficients. The complementary function and
the particular integral of e**, cos ax, sin ax, x", €**, cos bx, €™, 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 metric space. Cauchy sequence completeness. Completion, continuous functions,
Uniform continuity, Properties of continuous functions on Compact sets. Riemann stieltjes
Integral, Improper integrals and their conditions of existence. Differentiations of functions of
several variables. Implicit function theorem, maxima and minima. Absolute and Conditional
Convergence of series of real and Complex terms, Rearrangement of series, Uniform
convergence, infinite products. Continuity, differentiability and integrability for series, Multiple
integrals. Complex Analysis — Analytic functions, Cauchy’s theorem, Cauchy’s integral
formula, power series, Taylor’s series, Singularities, Cauchy’s Residue theorem and Contour
integration. Partial Differential Equations — Formation of partial differential equations. Types
of integrals of partial differential equations of first order, Charpits method, Partial differential
equation with constant coefficients. Mechanics — Generalised Coordinates, constraints,
holonomic and non-holonomic systems, D ‘Alembert’s Principle and Langranges’ equations,
Moment of inertia, Motion of rigid bodies in two dimensions. Hydrodynamics — Equation of
continuity, momentum and energy, inviscid flow theory — Two dimensional motion, streaming
motion, Sources and Sinks. Numerical Analysis — Transcendental and polynomial Equations —
Methods of tabulation, bisection, regula-falsi, secants and Newton-Rephson and order of its
convergence, Interpolation and Numerical Differentiation.
11. PHYSICS
SECTION - A
Mechanics, Thermal Physics and Waves and Oscillations
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1. Mechanics — Conservation law. Collisions, impact parameter, scattering cross-section, centre
of mass and lab systems with transformation of physical quantities, Rutherford Scattering.
Motion of a rocket under constant force field. Rotating frames of reference, Coriolis force.
Motion of rigid bodies, Dynamics of rotating bodies, Moment of inertia, Theorem of parallel
and perpendicular axes. Moment of inertia of sphere, ring, cylinder, disc. Angular momentum.
Torque and precession of a top, Gyroscope. Central forces. Motion under inverse square law,
Kepler’s Laws, Motion of Satellites (including geostationary). Galileann Relativity, Special
Theory of Relativity, Michelson-Morley Experiment, Lorentz Transformations - addition
theorem of velocities. Variation of mass with velocity. Mass-Energy equivalence. Fluid
dynamics, streamlines, Reynold number, Viscosity, Poiseulle’s formula for the flow of liquid
through narrow tubes, turbulence, Bernoulli’s Equation with simple applications.
2. Thermal Physics — Law’s of thermodynamics, Entropy, Carnot’s cycle, Isothermal and
Adiabatic changes, Thermodynamic Potentials, Helmboltz and Gibbs functions, Maxwell’s
relations. The clausius-clapeyron equation, reversible cell, Joule-Kelvin effect, Stefan-
Boltzmann Law. Kinetic Theory of Gases, Maxwell’s Distribution Law of Velocities,
Equipartition of energy, specific heats of gases, mean Free path, Brownian Motion. Black Body
radiation, specific heat of solids Einstein and Debye theories, Wein’s Law, Planck’s Law, solar
constant. Saha’s theory of thermolionization and Stellar spectra. Production of low temperatures
using adiabatic demagnetization and dilution refrigeration. Concept of negative temperature.
3. Waves and Oscillations — Oscillations, simple harmonic motion. Examples of simple
harmonic motion : mass, spring and LC circuits. Stationary and traveling waves, Damped
harmonic motion, Forced oscillation and Resonance. Sharpness of resonance. Wave equation,
Harmonic solutions, Plane and Spherical waves, Superpositions of waves, Two perpendicular
simple harmonic motions — Lissajous figures, Fourier analysis of periodic waves — square and
triangular waves. Phase and Group velocities, Beats, Huygen’s principle, Division of amplitude
and wavefront, Fresnel Biprism, Newton’s rings, Michelson interferometer, Fabry-Perot inter-
ferometer.Diffraction-Fresnel and Fraunhofer. Diffraction as a Fourier Transformation. Fresnel
and Fraunhofer diffraction by rectangular and circular apertures. Diffraction by straight edge,
Single and multiple slits. Resolving power of grating and Optical Instruments. Rayleigh
criterion. Polarization, production and Detection of polarized light (linear, circular and
elliptical). Brewster’s law, Huyghen’s theory of double refraction, optical rotation,
Polarimeters. Laser sources (Helium-Neon, Ruby, and semi-conductor diode). Concept of spatial
and temporal coherence. Holography, theory and applications.

SECTION - B
1. Electricity and Magnetism — Coulomb’s law, Electric Field. Gauss’s Law, Electric potential.
Poission and Laplace equations for homogeneous dielectric, uncharged conducting sphere in a
uniform field, point charge and infinite conducting plane. Current electricity : Kirchoff’s laws
and its applications : Wheatstone bridge, Kelvin’s double bridge, Carey-Foster’s bridge. Bio-
Savart law andn applications, Ampere’s circuital law and its applications, Magnetic induction
and field strength, magnetic shell. Magnetic field on the axis of a circular coil. Helmboltz coil.
Electromagnetic induction, Faraday’s and Lenz’s law, Self and Mutual inductances, Alternating
currents. L.C.R. circuits, series and parallel resonance circuits, quality factor. Maxwell’s
equations and electromagnetic waves, Transverse nature of electromagnetic waves, Poynting
vector. Magnetic fields in matter : Dia, Para, Ferro Antiferro and Ferrimagnetism (Qualitative
approach only), Hysteresis.
2. Modern Physics — Bohr’s theory of hydrogen atom. Electron spin, Optical and X-ray Spectra.
Stern-Gerlach experiment and spatial quantization. Vector model of the atom, spectral terms and
fine structure of spectral lines. J-J and L-S coupling. Zeeman effect, Pauli’s exclusion principle
spectral terms of two equivalent and non-equivalent electrons. Gross and fine structure of
electronic band spectra. Raman effect, Photoelectric effect, Compton effect DeBroglie waves.
Wave-Particle duality, uncertainty principle, postulates of quantum mechanics. Schrodinger
wave equation with application to (i) particle in a box, (ii) motion across a step potential. One
dimensional harmonic oscillator eigen values and eigen functions. Radioactivity, Alpha, beta
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and gamma radiations. Elementary theory of the alpha decay. Nuclear binding energy. Mass
spectroscopy, Semi empirical mass formula. Nuclear binding energy. Mass spectroscopy, Semi
empirical mass formula. Nuclear fission and fusion. Elementary Reactor Physics, Elementary
particles and their classification, strong and weak Electromagnetic interactions. Particle
accelerators, cyclotron. Linear accelerators. Elementary ideas of Superconductivity.

3. Electronics — Band theory of solids, conductors, insulators and semiconductors. Intrinsic and
extrinsic semiconductors, P.N. Junction. Thermistor, Zener diodes, reverse and forward biased
P.N. junction, solar cell. Use of diodes and transistors for rectification, amplification,
oscillation, modulation and detection of r.f. waves. Transistor receiver. Television. Logic Gates
and their truth table, some applications.

12 . Statistics
Section - A

- Uses, Scope and lidmitation of Statistics, Collection Classification and tabulation of data, Diagramatic
and Graphical representation, Measures of location, dispersion, Skewness and Kurtosis.

- Probability - Addition, multiplication and Bay's Theorems and their application. Tchebychev's
inequality. Random variables - Univariate and Bivariate - probability distributions - Marginal and
conditional distributions - Expectations - Moments and cumulants genevating fucntions Discrete
distributions - Binomial, poisson, Geometric and Hypergeometric. Continuos distributions - Uniform,
exponential and normal.

- Curve Fitting - Linear and Quadratic equation by the method of least squares. Correlation and regression.

- Population and sample - Parameter and statistic, sampling distributions and standard error, student's 't'
Chi-square and F statistic - distributions and their applications.

- Estimation - Point estimation - properties of estimates Neyman - Fisher Factorization theorem(without
proof) Cramer - Rao inequality, Rao - Blackwell theorem - MLE and method of Moments estimation -
Interval estimation - for population mean and variance based on small and large samples.

- Tests of Hypothesis - Null and Alternative - Types of errors _ Power of test, Neyman - Pearson lemma,

UMP and Likelihood ratio tests, Test procedures for large and small samples - Independence of attributes,
Chi-square test - Goodness of fit.

Section-B
- Simple random sample - stratified, systematic, Cluster (Single stage) Estimation of mean and variance in
SKS - Sample Survey - Organisation - CSO and NSSO - Sampling and Non-Sampling errors.

- Analysis of Variance - Principles of design CRD, Rbd and LSD - Factorial experiments 22, 23 and 32
(Without confounding) Missing plot techniques.

- Concept of SQC - Control Charts - X,R, p and C-Charts Acceptance sampling plan - single and double -
oc curves Attributes and Variables plan, Reliability.

- Time series - Different Components - Trend and Seasonal Variations - Determination and elimination.

- Index Numbers - Construction and uses - Different kinds of simple and weighted index numbers -
Reversal tests - construction and use of cost of living index numbers.

- OR Models - Linear Programming problems - Simples method Dual - Primal, Assignment problems, Net
work - CPM and PERT.
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- Basic programming - variables, constants and strings, flow charts - Basic expression and control
statements, standard Library functions, subscripted variables DIM and DATA statements simple
programming problems. Birth and death rates - Crude and standard death rates, Fertility rates - Life table
construction and uses.

13. VETERINARY SCIENCE
SECTION - A

Animal Nutrition

1. Energy nutrition — Energy sources, energy metabolism. Requirements of energy for
maintenance and production of milk, meat, eggs and pork, energy evaluation of foods.

2. Protein nutritions — Sources of protein, digestion and metabolism of protein, Protein
evaluation. Requirement of protein for maintenance and production, Energy, protein ratio
in a ration.

3. Mineral nutrition — Sources, function, deficiency symptoms, requirements for animals and
their relationship with vitamins.

4. Vitamins, Hormones and Feed additives — Sources, function, deficiency symptoms,
requirements and interrelationship with minerals.

5. Applied nutrition — Evaluation of feeding experiments, digestibility and balance studies,
Feeding standards and measures of feed energy, Nutrient requirement for growth,
maintenance and production. Balanced ration.

6. Ruminant nutrition — Nutrient and their metamolism with reference to milk production and
its composition. Nutrient requirements and feed formulation for calves, heifers dry and
milking cows and buffaloes.

7. Non-ruminants nutrition — Nutrient and their metabolism and special reference to meat and
egg production. Nutrient requirements and feed formulation for layer, broiler and pig.

Animal Physiology
1. Growth and animal production — Parental and Post natal growth, maturation, growth
curves, measures of growth, factors affecting growth, body composition and meat quality.

2. Milk production — Hormonal control of mammary development. Milk secretion amd milk
ejection, composition of milk of cows and buffaloes.

3. Animal Reproduction - Male and female reproductive organs, their components and
functions.

4. Digestive physiology — Organs of digestion and their functions. Digestion of carbohydrates,
protein and fat in ruminants and non-ruminants.

5. Environment Physiology - Physiology relations and their regulation mechanism of
adaptation, environmental factors and regulatory mechanism involved in animal
behaviour. Method of controlling climatic stress.

6. Semen quality, preservation and artificial inseminations - Components of semen,
composition of spermatozoa, physical and chemical properties of ejaculated semen,
semen preservation, composition of diluents, sperm concentration, transport of diluted
semen, deep freezing techniques.

Livestock Production and Management
1. Commercial dairy farming — Comparison of dairy farming in India with advanced
countries. Dairying under mixed farming and as specialized farming, economic dairy
farming, starting of dairy farm, capital and land requirement, organisation of dairy farms,
procurement of goods, opportunities in dairy farming, factors determining the efficiency
of dairy animals, herd recording, budgeting, cost of milk production, pricing policy,
personnel management.

2. General Management — Management of livestock (pregnant, and milking cows, newly born
calves), livestock records, principles of clean milk production, economics of livestock
farming. Housing for livestock and poultry, General problems of sheep, goat, pigs and
poultry management.
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3. Feeding management — Developing practical and economic ration for dairy cattle, supply of
green fodder throughout the year, Land and fodder requirement of dairy farms, Feeding
regimes for dry, young stock, bulls, heifers and breeding animals.

4. Management of animals under drought condition — Feeding and management of animals
under drought, flood and other natural climatics.

5.Milk and milk products technology
Milk Technology — Organization of rural milk procurement, collection and transport of
raw milk. Quality, testing and grading of raw milk, Quality storage grade of whole milk,
skimmed milk and cream. Processing, packing, storing, distributing, marketing defects
and their control and nutritive properties of the following milks: Pasteurized,
standardized, Toned, double toned, sterilized, homogenized, reconstituted, recombined
and flavoured milk. Culture and their management, Yoghurt, Dahi, Lassi, Srikhand, legal
standards, sanitation, Requirement for clean and safe milk and for the milk plant
equipments.

Milk product technology.
SECTION B

Genetics and Animal Breeding

1. Animal Genetics — Mitosis and meiosis, Mendelian inheritance, deviations to Mendalian
genetics, Expression of genes, Linkage and crossing over, sex determination, sex
influenced and sex limited characters, Blood groups and polymorphism, chromosomal
aberrations, Gene and its structure DNA as a genetic material, genetic code and protein
synthesis, Recombinant DNA technology, Mutations, types of mutations, methods for
detecting mutations and mutation role.

2. Population Genetics applied to animal breeding — Quantitative Vs Qualitative traits, Hardy
Weinbery law, Population Vs Individual, Gene and genotype frequency, Forces changing
gene frequency, Random drift and small populations, Inbreeding, methods of estimating
inbreeding co-efficient, system of inbreeding. Effective population size, Breeding value,
estimation of breeding value, dominance and epistatic deviation, partitioning of variation
genotype environment correlation and genotype environment interaction.

3. Breeding system - Heritability, repeatability and genetic and phenotypic correlations, their
methods of estimation and precision of estimates, Aids to selection and their relative
merits, individual pedigree, family within family selection, progeny testing, methods of
selection, basis of selection. Response to selection and its measure, selection differential,
siroindex, selection index, recurrent and reciprocal recurrent selection, establishment of
new breed, inbreeding, out breeding, upgrading, hybridization, crossbreeding, out
crossing.

Health and Hygiene

1. Anatomy of ox and fowl.Histological techniques, freezing paraffin embedding etc.
preparation and staining of blood film.

2. Common histological stain and embryology of cow.

3. Physiology of blood and its circulation, digestion, respiration, excretion, endocrine gland in
health and diseases.

4. General knowledge of pharmacology and therapetics of drugs.

5. Veterinary-hygeine with respect of water, air and habitation. 6. Milk hygiene.

Animal diseases

1. Immunity and Vaccination — Principles and methods of immunization of animals against
specific diseases, herd immunity, disease free zones, zero disease concept,
chemoprohylaxis.

2. Diseases of cattle, buffalo, sheep and goats — Etiology symptoms, diagonosis, prevention
and control and treatment of the following diseases : Anthrax, haemorrhagic septicaemia,
Black quarter, mastitis, tuberculosis, johns disease, Foot and mouth disease, Rinder pest
rabies, Piroplosmosis, Trypnasomiasis Faciolisis, Milk fever and Tympanitis.
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3. Disease of poultry — Etiology, symptoms, diagonosis, prevention, control and treatments of
Ranikeht disease, Fowl pox, Avian leucosis complex Marek’s disease and gumboro
disease.

4. Disease of Swine — Swine fever, hogcholera.

5. Disease of Dog — Canine distemper, Parvo disease, Rabies in pets in relation to human health.

Veterinary Public health

1. Zoonoses — Classification, definition, role of animals and birds in prevalence and
transmission of Zoonotic disease.

2. Veterinary Jurisprudence — Rules and regulations for improvement of animals’ quality and
prevention of animal diseases. Materials and methods for collection of samples for
veterolegal investigations.

3. Duties and role of veterinian in slaughter house to provide meat that is produced under ideal
hygienic conditions.

4. By-products from slaughter houses and their economic utilization.

5. Method of collection, preservation and processing of hormonal glands for medicinal use.

Extension
Basic philosophy, objectives, concept and principles of extension, different methods
adopted to educate farmers under rural conditions. Generation of technology, its transfer
and feed back. Problems and constraints in transfer of technology, Animal husbandry
programmes for rural development.

14. ZOOLOGY
SECTION - A

Non-Chordata and Chordata

1. General survey, Classification and Interrelationship of various Phyla. 2. Protozoa -
Locomotion, Nutrition, Reproduction and Human Parasite. 3. Porifera — Canal system :
Skeleton and Reproduction. 4. Cnidaria — Polymorphism : Coral reefs; Metagenesis. 5.
Helminthes — Parasitic adaptations and host-parasite relationships. 6. Annelida — Adaptive
radiation in Polychaeta. 7. Arthropoda - Larval forms and parasitism in crustacean;
Appendages of prawn; Vision and respiration in Arthropoda; Social life and metamorphosis in
insects. 8. Mollusca — Respiration ; Pearl formation. 9. Echinodermata — General organisation,
larval forma and affinities. 10. Chordata — Origin; Lung fishes; Origin of tetrapods. 11.
Amphibia — Neoteny and parental care. 12. Reptilia — Skull types (Anapsid; Diapsid; Prapsid
and Synapsid); Dinosaurs. 13. Aves — Origin, aerial adaptations and migration; Flightless birds.
14. Mammalia — Prototheria and Metatheria; Skin derivatives of Eutheria.

Ecology — Abiotic and biotic factors; Inter and intraspecific relations, ecological succession;
Different types of biomes; Biogeochemical cycles; Food web; Ozone layer and Biosphere;
Pollution of air, water and land. 2. Ethology — Types of animal behaviour; Role of hormones
and pheromones in behaviour; Methods of studying animal behaviour; Biological rhythms. 3.
Biostatistics — Sampling methods, frequency distribution and measures of central tendency,
standard deviation, standard error, correlation and regression, Chi-square and t-test. 4.
Economic Zoology — Insect pests of crops (Paddy, Gram and Sugarcane) and stored grains;
Apiculture, Sericulture, Lac culture, Pisciculture and Oyster culture.

SECTION -B
Cell Biology, genetics and evolution and systematics — Cell membrane, Active transport and
Sodium-potassium ATPase Pump; Mitochondria, Golgibodies; endoplasmic reticulum;
ribosomes and lysosomes; cell division; mitotic spinal and chromosome movements and
meiosis; Chromosome mapping Gene concept and function — Watson-Crick model of DNA,
Genetic code, Protein synthesis, Sex chromosomes and sex determination. 2. Genetics —
Mendelian laws of inheritance; recombination linkage and linkage maps, multiple alleles,
mutation (natural and induced), mutation and evolution, chromosome number and form,
structural rearrangements, polyploidy; regulation of gene expression in prokaryotes and
eukaryotes; Human chromosomal abnormalities, gene and diseases; Eugenics; Genetic
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engineering; recombinant DNA technology and gene cloning. 3. Evolution and Systematics —
Theories of evolution; sources and nature of organic variation; natural selection; Hardy-
Weinberg law; cryptic and sematic colouration; mimicry; isolating mechanisms and their role;
insular fauna; concept of species and sub-species; principles of taxonomy; Zoological
nomenclature and International code; Fossils; Geological eras; Phylogeny of horse and elephant;
origin and evolution of man; principles and theories of continental distribution of animals;
Zoogeographical realms of the world.

Biochemistry — Structure of carbohydrates, lipids (including saturated and unsaturated fatty
acids), amino acids, proteins and nucleic acids; Glocolysis, Kreb’s cycle, Oxidation and
reduction, oxidative phosphory-lation, Energy conservation and release, ATP, C-AMP, Types of
enzymes, mechanism of enzymes action; Immunoglobulins and immunity; vitamins. 2.
Physiology (with special reference to mammals) — Composition of blood, blood groups in
man, agglutination; oxygen and carbon dioxide transport, haemoglobin, breathing and its
regulation; Thermo-regulation in Man; Nerve impulse conduction and transmission across
synapse, neurotransmitters; Vision, hearing and olfaction; Types of muscles; Digestion and
absorption of protein, carbohydrate, fat and nucleic acid, control of secretion of digestive juices;
Balanced diet of man. Steroid, protein, peptide and amino-acid derived hormones, role of
hypothalamus, pituitary, thyroid, parathyroid, pancreas, adrenal, gonads and pineal organ and
their relationships; Physiology of human reproduction, hormonal control of development in
man; Pheromopnes in mammals. 3. Developmental Biology — Gametogenesis, fertilisation,
types of eggs, cleavage and gastrulation in Branchiostoma, frog and chick; Fate maps of frog
and chick; metamorphosis in frog; formation and fate of extra embryonic membrane in chick;
Formation of amnion, allantois and types of placenta in mammals, organiser phenomenon,
regeneration, genetic control of development, organogenesis of brain, eye and heart, Aging.
Harmonic control of metamorphosis .
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