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HIZATSI DT STREVT BT AT IFATI 8l BT |

I S, fad Snfd, Jdd fUssr o (erRgEl-1), fUwer o
(TIgA-II) Ud e w9 ¥ HHAGAR ARSI & o & wyedl Sl 3RETT Bl
qME] B 7, S9d gRT f[Aaxivresr # FeiRa fafeq gum & =1 yu= & feid
Jrerar mded & fafer / Online Mg <9 @1 3ifcA fAfr &1 31der (Invalid)
ST UHETOT Yo /37 Ud AR Y9094 /& 990 HUT R OR SHd]
IR RIS PIfe & RfdT Tab AT & Hder HIHAT B & SITg] |
W gRRIfT # Iaaq dife & il @ apafefar smRfara aife & fog FaiRa
Tl @ SR &1 BRfT | Saa Refd # arwaefi &1 sFRfET @ife & forg feiRa
I Y SMRANT & 3% R AMERIT: SHT $RAT 817 |

WeH WR W A WR G [AaRfOrer & aRfre—1 3 gRfere— IX, w) 3ifdhd
yuE | =1 yua § fefa Sifa / ema v gwaRy gae—us /= ey gEror
S AR AT 81 BRI AT U JHI0T U3 & SR IR W T 3G 93
Frgfa ufbar & fodl I wR R E 6 o whd g, e fog wefed
AMMIed W IaRerRT 81 |
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12.

)

(III)

Iv)

rda fuser o (rIgE—1) Td fuwsr @ (rRgEl—1) & onedi gRT derdl
FHETG ST YATOT 95§10 B3 a1 Reafcr # faarforest # sifdd IR fohHl iR
TIEYO U5 FAGT HRAT AR 81T | qifsd "o o Al T8 $ W
JTANT ERT S&I YATUT—UF WIHR 8l T SR |

W ARl /S gmorT U9 /3 Ud g®ERy gEe-ud § o sifdd
JMaSH /3Mded & fUar /afd & A Td M & <=1 (spelling) #fe® / 1041
@ Afcfbde /3id T § gof axi+l (spelling) & 1 981 M1 @12y, or=en
T GHIT O A A8 8 |

=Ty @1 fAf &1 SIREvS WRBR §RT AN Re0T Fweel 91 =
YTY BT | 3TRETOT BT <TdT B dTel NIRRT Bl Heford THIOT—u= IANT gRT
YA & S & IaOR R FHUT HRAT If-ard s |

IS (Online) 3MAEH B MR & oIy eyl faem fder—

(i)  EEH U B WRA & g4 gl fa=9ruT vd ARt Bl SreAdre &
of T faaRfOreT &1 SRl & JTAR ATda U= H a1 3ifdbd I |

(@) IR BT AFYGDH UGHR SMdeT R4 & Ud Il I
JAREd &R of fb S gH197 U e B MALID & 98 Ib
U I T |

(@) e YR ® Yd UY BIcl, YU SWIEeR Ud |l 3faedd
YHTOTIS] BT Scanned U 1 319+ AT I |

@M A T UE Bl YD % o [ g W § ST A,
B M U4 = fAaR0T el § 31T A MR & Yd I Sl
BT o |

(i) *MEPH AU A HI g (Spelling) T&! foredw o1 #fgH /1041 &
e /3id 3 # 3ifed =1 Afgw /10df & afdfhae /3w o |
3iftrd M iR 3Mdes U= # WX T M &I <=1 (Spelling) # 3fax =&
BT AR SMaed H AW W Wt g W AW & QN
i1 / TER / #1H1M 3MfE 2leq] T FIgR sl fhdr o |
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13.

(iii)  3fdgd AU 3ded UF & AT FEiRd &+ wR a8 o fafdr Jern—
ffYr, 78T 3R 99 g5 B o S Hfed Affhae /3fw ux § sifdhd
=

Online 3TJIE- TF I AT Y4 FAMUA (Submit) HIAT—

IS e &I R & forv U I feen <9 &1 R uTad &Y | 3mded
o H & TE GIARl | et | yEeT U3 9 W 19 gof |qE 8 @ 9eErd
21 3MMIe I3 Bl ST (Submit) & |

(1)

(i)

(iii)

(iv)

v)

(vi)

(vii)

3MAe U W’ & foly FaweM MANT & da¥rse https:/jssc.jharkhand.gov.in
R SV TG Online Application for JTGLCCE-2026 &1 Click & deagard
T GOl (Registration) @ |

GSITehRUT kT gul & &1 MU AldTgel BIF Ud 9l UR UoildhRul |l Ud
IS AT SR | YShR0T H&T UG UTHdS I AlCHR GRIed 3G wilfd wfas
H AR89 & & oY 39 IMT BT AMaeIHAT BT |

USiTehRUT AT Td Yrds AT 8ld 81 o Sl—s HR 370 aR § fawga e
3ifhd @ Td aifesd UHAUT—U= &1 Scanned UfT IUATS X | AMAGT & YD
U3 & Save and Continue BT & YL 3NTel IS DI AT T ST ATILAD
2| 39D UTAN] WRIET Yob BT YA IR S |

RIS YJedh YA B b d1& AT Wb [HAT g3 (Scanned) Wi Ud Yol
SR JUATS R & | I MY 37U 3fUetls fhdl T HIel Ud gWIeR I A<
2 QI MM U Bl AT (Submit) B e U5 BT {UCISe of of qr sd
iy & forg s Uiy R R |

3MIeH U FAMUD &R & Jd I8 IaW I of & A T IHIR 99 T
I=gAT el ENSO U5 &9 B RN XgE YA UT I BRATE R W
TART 7o o |

ATATSH 3Taed H ol ol | T YA Ul & Jel U B Sira JH 10T
U3 Sire BriH H Bl SRAMT | 39 SfavR R AT YHI0T Ol @ q1eF 3ngei @l
SuReIfal Sffar 81T | ST SrguTel 81 811 o1 ReIfa § ardesd &1 apafefa
I5e el SIRRY | SifFatsd odes # 6y T g & wweiA # gifesd T
U5 SUTe] 81 BRI S Bl Refd & SIRerr /3= oI < 8] 81T / 31 e
&a |Heil SIge |

Udh i gRT Udh A 3MfIh Afeied 3mded wdud fa o @ Reafa &
el gRT srerde Sifad §HUd bl T Sfde=T &l de JHT SRR a1 gd |
FEUT | STAGHT DI IGa B QAT SRR TAT FEId IG& 3MMAGAT BT ue
3Joh JUfdad BN |
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14.

15.

16.

17.

JMaE Ufshar gui axe @t fafT Rt — offFae smaed ux & fafi=1 ==ol &t
ol B &Y fafert e g—

®)  RISRGIA PR AAT AT Gol bR 8 [ad1b—01.06.2026 H faIh— 30.06.2026
B HEY I TS |

W) ORIE Yod YA DR AT BT T SRR IS bR+ & foy faid—
03.07.2026 ®I Heg R TP |

M) f&AI$—05.07.2026 | & TH—10.07.2026 & A& AMF P NS 3Mded U= #
et o1 M, ST Y, S 31MS.Sl. Ud Asd AT Bl BISH] har
3 vafte &1 FUd a1 & forg foids g1 @rell SIRAf fores Ares | ae
el AT e U= &1 MYfEAT FMET B |l | B Afgd e
gob G PR bl R # glgdror &1 qrar wlern Yob I DI AR
qs AT g |
e o1 yfafteal # denee—
e T$—05.07.2026 | f&TH—10.07.2026 B Hea A TH TS 3Mde" TF H g
&1 M, S Al §—HS 3MME.Sl. Td Alsd AT Bl BISHR [HAl Hl 31gg Jare
DI HART B & oy go: foids Iuer ol SRAT | U fofds & Ae| | 9
el SATTETE JATde U Bl fGAT HNET BR Febal | LI SIfT T Sr_gfarad
(ergE—1), fUsST Ot (rIgE—11) Td o w9 ¥ HHAGR ARGl & T PIfc o
HNT foar Srar 2 @ o uRRfY # S enaedt &1 denfia dife & fog orgara
OIS Yoh Bl TR AT BT YA BRAT ATTID BT | ARG & IURIA Y YT
B T 37T ¥ SUSEl HREAT SR | FeNgH & SURId AR I DT GIA TS
BT TR JMMAEH WIHR A8l fhy SIRAT | Feled & [afYy & gear fawr 41 yfafe #
FUR BT Dls W IT@T AG Tl BN AR R T AT & MR W &l AMdadh b
|ad H qRe gfshar g3 &R |

OIS Yo YA BRA Dl Ufshar—

URIET YJeeh ST DR B [T Submit To Proceed Payment Click @Y | T =TT UGl el
SIRATT 9% Term & Condition @1 f&® (\) @Y Proceed 9 GETDHR AN 93 | 39 dTg
Select Payment category @ M JTGLCCE-2026 Sclect &Y TAqT 39T Registration
Number STA®HR AT URIET Yoh Bl YA BN |

Qﬁiﬂﬁm:—
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18.

19.1

Srefl fqaRforeT # Uraenni~a =gAas elfOrs IRl & JER UR Iueel Y&l & fofg
AT %A H fdded < Fahd & |

URIET PT ™Y — 3T §RT 3LUH.R. / CBT (Computer Based Test) 3TemRd
ol SREfT | wien afe faf=r el | form Sar § A1 onilidl & Ui @l
Normalisation faT STRRTT | erwafdfali &) Hem = S Ui & Normalised 3ih
D JAER W IR fHIT SIRAT q1 Rl YHIRE & ggard S= Normalised 3
21 f&IT ST | Normalisation @1 fafe (Formulae) 3nafdfal & sractidAmf M &
qgATSe— https://jssc.jharkhand.gov.in TR ST T |

RIET BT Wwd U4 Urggshy —
(@) e |7 RN H Sl SR — URME UXle Ud R R |
URq IRIET ¥ 50,000 (TATH BOIR) W B 31gefl Y8+ R AHIRIT: URMAS
RIET 1 ol SIRAfT | S 3Mfdrdhas W | &1f¥d angedi vee @1 Rerfa # o fafd=
IRRIAT & MR R AlY g wWie ARG B & Hag § [T oy o
HBAT |
@) e H 9 U GRS U9 by SR SMETRA B | Ud Ue A
3B B B | Wel SR & v 3 () 8id ue™ By SR Ud U el
IR B oI 1 (UH) 3id & Bkl o) STRAR |
(M) oM B AT R /3t Bl |
@) RS 9 BT Uoumd — G oF | |afed efoRad favat & Sdfta
ggfddpedia SR ARG U2 8 SR | URIE &1 fafer g1 el $I el |

(i) AT 31T — 30 U
(ii) IRYGTE M A A&fRd FH — 60 U
(iii) NIRRT — 10 U
(iv) NIGIRACEIE — 10 U
V) AMRIS eHdT S — 10 U

Hd  — 120 UH

L]

(i) IFFY g — SH Ul &I Seed 3l & A STFaR aofl AT H
SHD TN & AR H D! AFIAT BT Sird HIAT BRI | IGAE "Rl 3R
fe—ufifes @1 gemsil & Ged JAdclidp dl S Ufd del-d IV S AHA!
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D TGN ST & Bt Rifera st 9 smem @ Sl 7 | S99 SIRETS, WRd
3R uSrRfl <2 & W H fI¥IY wU | AT AT U9 g8 1 Hdhd § | FH-arHd
fawg, d=nfe wfa, IR/ SidRis ReaR, MR 9eTg, g, fafd, e,
5T, WA—Raar), Ag@yel gean | 9RA &1 3faeN, |¥ei, Pid, gataRer, e
gy, WAl AR, IRAR” B TAT Wpid Tl b g faevarg v
YRA BT GAeT Td o7 FeRAT Q¥ B [Tl JoTell, Jeidl [I9, Aqandd
faora, doadta JoHT | SIREvS I @ dRifoe Refd gd woHifas Rafa @
AT SIHHR] |

(i) TRETS I H FIR A— SIREUS A & e, e, T, AP

4, M-, ®IF, EF-We, SgANT, IS AT_Iad H SIREvS & ANEH,
Az, e AoAN, Ia—Raars!, @ftha, ANRS IUARR], RIBR, L™ Tq
IR Hgcd & fawg sIfe |

(iii) ™I TRME— 59 favy & ammaa: e v, wefie oo, s,

I Prerrfafa, aafafa | d69fed uem B I 38 Afied /100 e @
TR B U3 3BT |

(iv) w9 faem— | f0em & e # RF-ufifed & sadies gd orva
R ARSI BT A= F9el Ud uiRae | Gafed e 83, SiT {6 v giRifard
aIftn A, e {50 fasm fAvg & Ry e =18 fosan &1, enfera 2

(v) HAFERI® &dr Sifg— 398 feed Ud IR ofead T IR & U9 W& | 39
ueeh H 9 9 AT Jomd9a U¥d U8 Sl 9dhd © AIged, Il Gd AT, oI
T @Ifh, 3fch TTORIY AT 3T Ud e i@ T He ARAT SN |

(@) URME e S & el 5g I9T— IRMS Wl § U 3% & AR
R AN GRT IRJAT B AT TR BT ST | TGURINT el Ri6 & Twg 0T
iRl BT HET HAMIR URMSG 99 el TR B QT | Sh Gl | {6l dife
(ST 1@ &fdw) & il o1 ufafieea RRe & o 00 ¥ &9 81 IR 9 Bife
& AR IRl BT W 47 Wi gg Faa fBar S | g0 wWiel g 9
Hife & ifc Fafa argell & RER UT<ic 9TRT B arel A [ =il &1 oY
g wWie H Ao B & forg =i faar S |

18|Page



192 X el & ol A U= BT | I8 e A9 urferai | o SIRAT | URid ud & uRie
@I qAe 2 HeT B Bl | sud feiRaa fawal & Wt sgfasmcadia SR emnRa
Ted g8 SR —

U — 1 (WIS =) : Rl G — 120, UNIET @ — 2 Tl
(@) &= AT o — 60 TeT
(@) IS AT T — 60 UeH

YTST ST % gI%T 3 FI 8P (Qualifying) 51T forad vl 817 @& fore fa=<t
v 3G Y97 ST H GIT bl Bl GllS BY 30% 3H FIET BVl [FEIRT VBT §F
77 H GreT S BET A [T @ ferg 781 wiler i/

T3 —2—fRiffed TSI UG &9 9INT: el U—100,9¥18TT Saf— 2 Eer
fe=s, a5t/ 5%,/ GeIredt,/ I,/ GOSN (97%1),/ 8l @A) Bg (9¥19),/
gvaresl,/ @RoT,/ TR TageIagr,/ SIedr,/ Gvgd § ¥ B Ud W @
W fhed @ MR W Wl T Wa | SH WKIel H Hafd WY @ 100
ggddbiodd Ue g SR |
RIFET ST vF &0 4197 & 30 FAwT 3 Fr BT Jard s/
193 UI— 3 (@it /faRre fawg vd 9@ 9) © |l Ue—150, XIS Safe—2 ©eT

30 e

(@) Tt/ faftre fawa - 100 9d
(@) A= 31— — 20 U
(1) ™ o — 20 U
(&) A fas — 10 U2A

> dofe /fafdee fawg # 30 uferg &fe ura &RAT Jrfvart 2|
fewoft— w1 (19T §I9) BT wRIe H AT A 30% (I Uferd) € | S B S
UT B drel 31l FRIRE @ foly oM Bq /el /3R A SIRIT T U erifial
& UF—2 Ud UFA—3 DI i el (a1 SR | 341 oRe fIfed &g / Sk AT ues
gF—2 H 30 UfRrd § BH 3fdh U BT dTel RN & U UF—3 BT Hedldh el (bl
SIRIAT |

& TN BT IISahH
TA—1 (AT 1)

(@) &~ wrr 5 -
() &< orgede WamnRa yed — 30 UeA
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(@)

(@)

(i) &= RO R IR wed . — 30 U
9 fawg 4 &= 3mufdd 3Igz8a (Unseen Passage) T f2=l STHROT UR IATETRT U
RE |

(@) 3RS AT S —
()  SUSH IIJTe W IMUIRT Ued — 30 wed
(i) TS ATHIOT TR MEIRT o — 30 W

9 fav # IS oMfed e (Unseen Passage) TT SUSI RTHROT WX SITRA
T3 2 |

TF—2 (SIS TG &= 9TeT)

SRV BIVAIS VA SVAIRICIVARCIVE: S UGS VAN VANACI SR A |
(S}M@) / FHRATel / @RS/ ANTYRY / UAURIAT / IFSAT | A BT gep A19T 1 uledy
fIdhen & MR R el 7 Wil | $9 UXIE ¥ e HIT & 100 dgdbiedds U
Y SIRAT | S U5 & URIET Bl fafey 2 €T sl |

ST Td &R WTT T urgashd URRIE—XIl &R 91Rd B |

I3 —3 (daf~a) /RRre fdva vd 9= M) (e 939—150)

(@er ge—100) dbfaT / faRre fawal &1 drgasma aRRe—xiIl ® «1Rd & | 9ers®
P fISTITT, A8™d daex SIfd INT 30T ueifer) vd e, daey Sifa T
FRIF HRIHH T Ack TR GAdeTd Ug & ford daia / fafkre fawai &1 urgasa
ST ¥ UHTRIA far SR |

(i) =T ETIT (/T UTT—20)—

SHH Ul BT Ieed wedl B WA SR TAT FA1 § S JIJUANT &
e H SED] JFAAT DI e HRAT BT | cd "eRi 3R fad—ufafed
D TSR & & aclldh dUT Sd Ul AR SEHIT S AFE
SRR R f s off Rifta afte | srien o oAl B 399 IR,
IRA 3R ySl 32 & Hag # faRIy ®u 9 I 99d U Y8 o Fad o |
TH-aE favg, denfe g, Y /IS REBR, AR HI9TY,
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20.

(i1

(iii)

I, foift, Iroterl, a1, Wo—RIarel, #e<aqul ged | WRd &I s,
IR, e, gaiaRor, e uRgey, ¥a=ar sficled, WRA™ &Y
yTdhfces WAl Bl U@ fARINad Ud WRd BT WiAUM d 15T FaRedl, QF
D1 TSI YOTTell, YT RTST, AT fdebr, derdauiy Ao |

SIRGUE I B Mo RIfa va Iroifae Rfd @ dmH=1 SHeR] |
= faem (G ge—20)—

g s & ued ¥ RA-ufdfes & Jadlied v a/gvd WR AR s
@ AT AT Ud gRa | H6fda ued & | o 6 ve g afe |
e feh fagm fawa &1 faRiy ety 127 fovam 2, eruféra 2 |

| T (Fel Ue—10)—

9 vy & 9Mr=aa: ofw 1o, urerfie SierTord, Sarfafa, | o,
AT | FEfET WeT W& | A S9H Afg® / 10d] HelT WX B YT 2 |

I YT B AR IR Hel A BT fofor

(i)

(ii)

(iii)

TN RTINS R UNIET &b IURI [AeRfOrehT Bl DHfSh—19.3 Bl fewof
@ N g gz—2 Fafed &=/ SO 99T Ud u5—3 — dai—al / fafdre
fawa # Ut dT/ Normalised 3 BT SSHI AHfHT bl & ER TR
A WAl (Common Merit List) 0IR & SIRAT iR A&l (Merit) &
JMER TR BifcaR R Ul & T & JATAR JRARIT BT =+ fhar SIRATT |

AT H TP W 38 IFIGaR] & U<l §H9H (Equal Marks) 38+ R
AT BT FERY IRICIRT &1 S O & meR WR fban SR qerm aref],
Ra! 39 STeT 8Ffl, S 3Meldpd SR W fiem | afe ta 9 aifde
SHIGIRT & uTaid IR o fafy wae ol o &, @1 o= Rerfa # s9a
HTdd WX dhfad! / fafdre Jradr uie & 9 ol & MR IR ax¥iIgdl &l
feiRor far SRET, Srerfd Fae wWR dah=a! /fafdre Jradr wien #§ orfde

3 U HR el SHIGAR DI HETHH H HUR I SITYT |

T & SMYR UR JARET U & ol IR HeT Al H T AUGS IR IfRIerd
I & aedl & 3 Bl Reafcr # o argedl Bl 7oA SFRIET v @ STgAT
UGl & g B SIRAM 3R S A & AT SAPT RET0T g3 AT F&l 8T |
T T H 5T IRGR A YT 31 S9N BT ureld fhar S |
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21.

22.

(iv)

(v)

wer # 7 _AaE oRdie W B e UM dTel iRl @ AT W
e T8 fhar SRm—

O  IFREE /3MeDods — 40 (=mef™) gfcrerd
) IR ST/ SR St ud wfgen 32 (axiN) wfererd

(a3 fUssr o —(ergE—1) — 34 (dich) gfoera
avy fossr @ srggdi—2 — 36.5(FT¢ BI4) Ufrerd

(V)  3ffed STHoma — 30 () ufcrera

FfSH—3 (RRAAT &1 fAax0) & HHiP—08 W 2ifhd ug B IAb T8RP,
IHEH, I AR W™ FRikd S @7 ogwa & fOeg ufy ot af @ forg
02 3® B AR W AHad 05 I & fordy 10 b < Brmm, o 39 $ifcH
Ui H SIS R R—gAr 7 g 7 enfier far S

QU IU BISHIAN B MR UR AHTI HeI—Ga! TAR DI SR R TGURT
RfFTal & A& IReTTT BIfe IR I g TfST Bl |

rfeiay & yHIT Ul BT I

fIaRIOTRT B BHISHT—20 B AR W AIREH! UIRHY TS B & AT SMAN & g
Jift w9 W Ahd Al BT urEar/ SrE|l W wwIfRId UHIOT US @l Sird @l
SR |

YA Ul B SE B H i fhA Bife d SHIGIR @ rded uF H ifdd el
& | T8l B Ul 2 3R IS S Sad dife @ Rfdd & fog <enfug
T8l Bl 2 a Ul Refd A wwfyd sife § Raa usl & f[Ieg Aurge=l § Iuderdn
@ JATAID H el 1 & IHIQART DI IANT gRT YAI-UAT BT Sid & [Ty ST
fepm ST |

frgfe—

(i)

(ii)

wIeT H Aherdr Hal val R Fgfad & for @Is feR uey 781 &, o
TP SIRGUS WHR HI, WAl 9 & 99N, Sl IMaeqd A S, AT
el B 71 2 & angedi ol dar # FRgfaa & ford e aRF ok gd 99 &
R H 4 PR 9 UG ¢ |

A1 ¥ Pl -9 R BIHG, TS GUR T IS T,

SIRYUS WRHR RIS S, g S, =< fuser aif
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23.

(@ TgE—1), fUser avf @rg—2) dor nfdfe w7 ¥ AR ARG & oFf
3 o) a1 ¥ fooiy ufaffca & awaeer & smewt & sregefig Bl |

-

1.

MR §RT TKIETRN & Hdlel- @ 3R WX SIRWUS UNIe Harel 3ffef=am,
2001 @ Jharkhand Competitive Examination (Prevention and redressal of
unfair means in Recruitment) Act 2023 P TG Tl B |
RS Ud J GRIel H {3 U & Terd 8/ fhdl usd & 991 f[ddey Tefd
B /Tl Ue & U o 31 fddhed el 8/ Ued & (241 vd 3RSl arars
H =ar anfe & Reafd # uzd &1 g o= g 9l SuRerd anafdidl &t
IHT Ue & [dwg FAM 3idh UG R Bl AR JART & U GRITd =7 |
3mde # Sifhd gEeell vd ufaRrsal @ gui Rr1ar) smaesd &1 grfl aen
fol Ml &R B Tad TSR B oIy MMdedh W Iaxarl i |
faerforer & uaenfag aifvsd Aeafdre el /e farft /Sfa wEmeT
UF /3T UG FHRT Y1094 / f:9raddr 9T 95 & "d 9uAi Bl fAIar
AT Iad YuAl b ra axil H Ffe /3l | GafRd fhdl geR & fars
I B @ Refr # manT &1 Aoty sifow grm
JITART ERT AT TRIET & fawy R ereff /S5 Arar—uar / ifrad gRT—
@) IS UYH H el Ga1 o /T YA U AU R / STeA4arai],
(ii) U & SR ST TRIBT AU /Fhed B /Bol el &T arg=
STTE TR WRIET § 98 / HaaR d)= | fored gy o,
(i)  UEIOT UA DI S ® AR TR MG Bl T (Counselling) &
SR Woll FHAV—U31 /Bl Ugad & MR R Fgfad 2g =ga gl
# e o1 9 & Rafa § 9 9 gve & 9rf g -
() 3rgell Bl SHICIRT A PR &1 ST |
(@) gl BT AN §RT AT I H 9RT o & ford
3Tel 2,/3 981 & ol dfga or faam SR |
(1) IS Tear @ Rafd # el /S9a Aar-—fuar/
AT JRefd S W ITRERT 8, & fdwg fafr &
3IHT BRATg BT SR |
JMNT gRT AN wiemsli # orgfdil & afdes ud /IHigdrnl
reReITe H g fHAT S Wb —
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(@
(i)
(iii)

(iv)

\))

(vi)

(vii)

(viii)

(ix)

x)

(xi)

(xii)

argeft @t Su wRle § Wi o & ford ufRa sw e A T8 gy
RIeAfOres AT Afed MEiRd eamsil bl qRT Tl HRAT |

ATIed ®1 Ufshar qoi g1 dRA, FeiRa odier geb ST T8 R,
BICl Td BRIER fUAle el PRl 3Mdad ¥ FARF & SURI URIel
Yo DI AR AN B A TEl BIAT| ATda AU BRI DI ol
GfhdT BT YTl T8l BT |

THIOT U3 Bl S & AR TR SHIGIRT & G H 3Maed Irediail
¥ g g eiRa yAmr u=i o qa ufa FeiRa w9 AW &
IR U &l YA |

JMTART &1 RIET | qdhal BT |
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gRftre—(vin)
Government of Jharkhand

(Name & Address of the authority issuing the certificate)
INCOME & ASSET CERTIFICATE TO BE PRODUCED BY ECONOMICALLY WEAKER

SECTIONS
Certificate No. .......ooeviiiiiiiinin Date ......c.oovvvennnni.
Valid for the Year ..................

This is certify that Shri/Smt./ Kumari ................ooooiiiiii.n. son/daughter/wife
Of permanent resident of ...
village/street ... post office ...l District

.......................... in the State/Union Territory Economically Weaker Section, since the gross
annual income* of his/her family** is below Rs. 8 Lakh (Rupees Eight Lakh only) for the financial

L) SR His/Her family does not own or possess any of the following assets***,
L. 5 acres of agricultural land and above;
I1. Residential flat of 1000 sq. ft. and above;
1. Residential plot of 100 sq. yards and above in notified municipalities;

IV.  Residential plot of 200 sq. yards and above in areas other than the notified

municipalities.
2. Shri/Smt./Kumari — ......oooiiiiii e belongs to the
.................... caste which is not recognized as a Scheduled Castes, Scheduled Tribe and OBC/
EBC-I/BC-IL
Signature with seal of office ..............
Recent Passport NAME ..,
size attested
Photograph of the Designation ..........ccoeeveviiiiiiiininnn...
applicant

*Note: 1. Income covered all sources i.e. salary, business, profession, etc.

**Note: 2. The term "Family" for this purpose include the person, who seeks benefit of
reservation, his/her parents and siblings below the age of 18 years as also his/her
spouse and children below the age of 18 years.

***Note: 3. The property held by a "Family" in different places/ cities have been clubbed while
applying the land or property holding tests to determine EWS status.
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Odia Language and Literature

1. Grammar :-
Barna, Shabdagathana, Linga, Bachana, Karaka, Bibhakti, Sandhi, Samasa, Yugma Shabda,
Bhinnarthaka Shabda, Anekarthaka Shabda, Biparitarthaka Shabda, Krudanta, Taddhita O
Chhanda, Alankara.
2. Bhasha Bhaga :-
A. Bhasha
B. Upabhasha
C. Bhasha Parivartanara Karana O Diga
D. Dhwoni Parivartanara Karana O Diga

E. Artha Parivartanara Karana O Diga

3. Padya Bhaga :-
A. Loka Geeta (Doli Geeta, Karama Geeta, Tusu Geeta, Bibaha
Geeta O Kandana Geeta)

B. Shrimad Bhagbat - Jagannath Das

C. Rasakallola - Dinakrushna Das

D. Tapaswini - Gangadhara Meher

E. Kishora Chandrananda Champu - Kabisurya Baladeva Rath
F. Kalijai - Godabarisha Mishra

G. Kara Kavita - Gopabandhu Das

H. Shriyachandaluni - Radhamohan Gadnayak

4. Gadya Bhaga :-
A. Loka Kahani (Rupakatha, Upakatha, Osha O Bratakatha,

Pashupakhyira Katha)
B. Rebati - Fakir Mohan Senapati
C. Ancka Smita Hasa - Manoj Das
D. Chha Mana Atha Guntha - Fakir Mohan Senapati
E. Paraja - Gopinatha Mahanti
F. Konarka - Ashwini Kumar Ghosh
G. Ghara Sangsara - Rama Chandra Mishra
H. Abishkara - Manoranjan Das
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Urdu Language and Literature

A)
I. ZABAAN (LANGUAGE)

(1) HINDUSTANI KA IRTIQA

(2) URDU ZABAAN KI PAIDAISH: NAZARYAAT AUR HAQAIQ KA JAIZA
(3) JHARKHAND KI QABAILI ELAAQAI ZABAANEN

(4) JHARKHAND MEN URDU

(B)
II. QAWAID (GRAMMAR)
(1) MUTRADIFAT, ISM MOSAGGHAR WA MOKABBAR
(2) SAABIQA WA LAAHIQA, ZARBUL MASL

©
III. SHAYERY (POETRY)

GHAZAL (1) ULTI HO GAYIN SAB TADBEEREN KUCHH NA DAWA NE KAAM KIYA (MEER)
(2) FAQEERANA AAYE SADA KAR CHALE (MEER)

(3) DILE NADAN TUJHE HUWA KIYA HAI (GHALIB)

(4) DAYAM PADA HUWA TERE DAR PER NAHIN HUN MAIN (GHALIB)
NAZM  (5)LENIN KHUDA KE HUZOOR MEN (IQBAL)

(6) EK AARZOO (IQBAL)

(7) NISAR MAIN TERI GALIYON KE AYE WATAN KE JAHAN (FAIZ)

(8) MUJH SE PAHLI SIMOHABBAT MERI MAHBOOB NA MANG (FAIZ)

D)
III. NASR (PROSE)
NOVEL (1) FIRE AREA (ILYAS AHMAD GADDI)

AFSANA (2) PARINDA PAKADNE WALI GADI (GHAYAS AHMAD GADDI)
(3) NIRVAAN (ZAKI ANWAR)
(4) MRS. JOHN (SHEEN AKHTAR)
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CINEIRIL

1. GRAMMAR : KARAK, BIBHAKTI, EK BAKYA PRAKASH

POETRY: A.) SANCHAITA

e Parash Pathar

e Ebar Firao More

e Aamar Matha Nato Kore
e Balaka

¢ Eaikyataan

: Rabindranath Thakur

B.) MADHUKARI (EDITED BY KALIDAS ROY)

a) Era Jadi Jane -
b) Jiban Bandana -

¢) Aar Kichhu nahi Sadh
d) Purano Kagojer Feriwala

e) Hat -

PROSE:

a) Krishnakanter will -
b) Pather Panchali -
¢) Mukut (Drama) -
d) Sajano Bagan (Drama) -
e) Sahityer Rup O Reeti:

Kamini Roy

Kaji Najrul Islam

Budhadev Basu

Premendra Mitra

Jatindranath Sen Gupta (Kabita Sankalan)

Bankim Chandra Chattopadhyay
Bibhuti Bhushan Bandopadhyay
Rabindranath Thakur

Manoj Mitra

Mahakabya, Geetikabya, Tragedy, Comedy.

Literary Essay:-

1

0 3 O L bW

. Micheal Madhu Sudan Dutta

. Bankim Chandra Chattopadhyay
. Rabindranath Thakur

. Sharat Chandra Chattopadhyay

. Kaji Nazrul Islam

. Bibhuti Bhushan Bandopadhyay
. Tarashankar Bandopadhyay

. Jibonanando Das
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English L.anguage and Literature

1. Language
I.  Error Recognition
II.  Fill in the Blanks
III.  Vocabulary
IV.  Spellings

V. Grammar- Adjective, noun, pronoun, verb, subject-verb Agreement,
Interchangeability of noun and Verb, Gerund, Participle, Infinitive, Adverb,

tense, Clause, Transformation, Narration, Voice, Preposition.
VI.  Sentence Structure
VII. Synonyms
VIII. Antonyms
IX. Sentence Completion
X. Idioms & Phrases
XI.  Comprehension Passage etc.

2. Literature

e Novel- Old man and the Sea- Earnest Hemingway; The Painter of signs-
R.K. Narayan; The Power and the Glory- Graham Greene; Fasting,

Feasting- Anita Desai

e Drama- The Tempest- William Shakespeare; Dr. Faustus- Christopher

Marlowe; Final Solutions- Mahesh Dattani, Hayavadana- Girish Karnard.

e Poetry- Sonnet-29- William Shakespeare; The Rainbow- William
Wordsworth; The Traveller- Walter De La Mare; Lead Kindly Light-
Cardinal Newman; the Splendour Falls- Alfred Lord Tennyson; Ode to a
Nightiangle - John Keats; The Hollow Men- T.s. Eliot; Telephone

conversation- Wole soyinka; A River- A.K. Ramanujan
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Short Stories- A Snake in the Grass- R.K. Narayan; The Castaway-
Rabindranath Tagore; The man of the House- Frank O'Connor; The Flood-
Kamala Markandaya; The country of the Blind- H.G. Wells; The

basement Room- Graham Greene.

Essay- Voluntary Poverty- M.K. Gandhi; Discipline for Daily Life-
Lewis Mumford; The Civilization of To-day- C.E.M. Joad; Letter to a
Teacher- Nora Rossi and Tom Cole (Trans.); Kamala Nehru- Jawaharlal
Nehru.

History of the English Language : A History of English Lanaguage-
A.C. Baugh, Origins of the English Language- Joseph Willies.

Phonetics - A Text Book of English Phonetics for Indian students-

Balasubramaniam, A Course in Phonetics - P. Ladefoged.
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(A) iz

1.Advance Micro Economics: -

a) Marshallian and Varrasiam Approaches to Price determination.

b) Alternative Distribution Theories: Ricardo, Kaldor, Kaleeki.

c) Markets Structure: Monopolistic Competition, Duopoly, Oligopoly.

d)Modern Welfare Criteria: Pareto Hicks and Scitovsky, Arrow's Impossibility

Theorem,
A. K. Sen's Social Welfare Function.
2. Advance Macro Economics:

Approaches to Employment Income and Interest Rate determination: Classical, Keynes
(IS)- LM) curve, Neo-classical synthesis and new classical, Theories of Interest Rate
determination and Interest Rate Structure.

3. Money-Banking and Finance:

a) Demand for and Supply of Money: Money Multiplier Quantity Theory of Money
(Fisher. Pique and Friedman) and Keyne's Theory on Demand for Money, Goals and
Instruments of Monetary Management in Closed and Open Economies. Relation
between the Central Bank and the Treasury. Proposal for ceiling on growth rate of
money.

b) Public Finance and its Role in market Economy: In stabilization of supply, allocation
of resources and distribution and development Sources of Government revenue, forms
of Taxes and Subsidies, their incidence and effects. Limits to laxation, loans,
crowdingout effects and limits to borrowings. Public expenditure and its effects.
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4. International Economics:
a) old and new theories of International Trade.

1.  Comparative advantage.
ii.  Terms of Trade and Offer Curve.
iii.  Product Cyole and Strategic Trade Theories.
iv. Trade as an engine of growth and theories of underdevelopment in an open
economy.

b) Forms of Protection: Tariff and quota.

c¢) Balance of Payments Adjustment: Alternative Approaches.

1. Price versus income, income adjustments under fixed exchange rates

i1. Theories of Policy Mix.

iii. Exchange rate adjustments under capital mobility.

iv. Floating Rates and their Implications for Developing Countries: Currency
v. Trade Policy and Developing Countries.

vi. BOP, adjustments and Policy Coordination in open economy macro model.
vii. Speculative attacks.

viil. Trade Blocks and Unions.

1x. WTO: TRIMS, TRIPS, Domestic Measures, Different Rounds of WTO talks,
5. Growth and Development:

Theories of growth: Harrod's model:

1. Lewis model of development with surplus labour.

11. Balanced Unbalanced Growth,

ii1. Human Capitals and Economic Growth.

iv. Research and Development and Economic Growth.

b) Process of Economic Development of less developed countries: Myrdal and
Kuzments on economic development and structural change: Role of Agriculture in
Economic Development of less developed countries.
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c) Economic Development and International Trade and Investment. Role of
Multinationals.

d) Planning and Economic Development: changing role of Markets and Planning.
Private-Public Partnership.

e) Welfare indicators and measures of growth-Human Development Indices. The basic
needs approach.

Development and Environmental Sustainability Renewable and Non-renewable
Resources, Environmental Degradation, Intergenerational equity development.

Indian economics in Post-Independence Era: Land System and its changes,
Commercialization of agriculture Drain theory, Laissez faire theory and critique.
Manufacture and Transport: Jute, Cotton, Railways, Money and Credit, Indian
economy after Independence:

A. The Pre-Liberalization Era:
i. Contribution of Vakil, Gadgil and V.K.R.V. Reo.

i1. Agriculture: Land Reforms and land tenure system, Green Revolution and capital
formation in agriculture.

ii1. Industry Trends in composition and growth, Role of public and private sector. small
scale and cottage industries.

iv. National and Per capita income: Patterns, trends, aggregate and sectoral composition
and changes therein.

v. Broad factors determining National Income and distribution, Measures of poverty,
Trends in poverty and inequality.

B. The Post-Liberalization Era:

1.  New Economic Reform and Agriculture: Agriculture and WTO, Food processing,
subsidies. Agricultural prices and public distribution system, Impact of public
expenditure on agricultural growth.

ii.  New Economic Policy and Industry: Strategy of industrialization, Privatization,
Disinvestments, Role of foreign direct investment and multinationals

iii. New Economic Policy and Trade: Intellectual property rights: Implications of
TRIPS. TRIMS, GATS and new EXIM policy
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iv. New Exchange Rate Regime: Partial and full convertibility. Capital account
convertibility

v. New Economic Policy and Public Finance: Fiscal Responsibility Act. Twelfth
Finance Commission and Fiscal Federalism and Fiscal Consolidation.

vi. New Economic Policy and Monetary System. Role of RBI under the new regime.

vii. Planning: From central Planning to indivative planning, Relation between planning
and markets for growth and decentralized planning: 73rd and 74th Constitutional
amendments.

viil. New Economic Policy and Employment: Employment and poverty. Rural wages,
Employment Generation, Poverty alleviation schemes. New Rural. employment
Guarantee Scheme.
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(B) atforsy
1. Accounting. Auditing and Taxation.

a) Accounting as a financial information system -Impact of behavioral sciences-
Methods of accounting of changing price levels with particulars reference to current
Purchasing Power (CPP) accounting Advanced problems of company accounts-
Amalgamation absorption and reconstruction of companies-Accounting of holding
companies-Valuation of shares and goodwill. Controllership functions- property
control legal and management.

b) Important provisions of the Income Tax Act. 1961- Definition charge of Income
tax Exemptions Depreciation and Investment allowance-Simple problems of
computation of income under the various heads and determination of assessable income
-Income tax authorities.

¢) Nature and functions of Cost Accounting Cost classification -Techniques of
segregating semi-variable costs into fixed and variable components Job costing FIFO
and weighted average methods or calculating equivalent units of production
Reconciliation of cost and financial accounts -Marginal Costing- Cost volume- profit
relationship, Algebraic formulae and graphical representationShut-down point-
Techniques of cost control and cost reduction-Budgetary control. flexible Budget
Standard costing and variance analysis responsibility accounting- Bases of charging
overheads and their inherent fallacy costing for pricing decisions.

d) Significance of the attest function-Programming the audit-works-Valuation and
verification of assets, fixed, wasting and current assets Verification of liabilities Audit
of limited companies appointment status, power, duties and liabilities of the auditor
Auditor's report-Audit of share capital and transfer of shares Special point in the audit
of banking and insurance companies.

2. BUSINESS FINANCE AND FINANCIAL INSTITUTIONS.

a) Concept and scope of Financial Management: Financial goals of corporations
Capital budgeting; Rules of the thumb and Discounted cash flow approaches
Incorporating uncertainty in investment decisions Designing an optimal capital
structure Weighted average cost of capital and the controversy surrounding the
Modigliani and miller model, sources of raising short-term, intermediate and long-term
finance Role of public and convertible debentures Norms and guidelines regarding
debt-equity rations, Determinants of an optimal

dividend policy-optimizing models of James Ewalter and Joha Lintner-Forms of
dividend payment - Structure of working capital and the variable affecting the level of
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difference of components Cash now approach of forecasting working capital needs
Profiles of working capital in Indian industries Credit management and credit policy
Consideration to tax in relation to financial planning and cash flow statements

b) Organisation and deficiencies of Indian money Market structure of assets and
liabilities of commercial banks -Achievements and failures of nationalisation
Regional rural banks - Recommendations of the Tandon (P.L) study group on following
of bank credit, 1976 and their revision by the chore (K.B.). committee, 1979 An
assessment of the monetary and credit policies of the Reserve bank of India
Constituents of the Indian Capital Market Functions and working of All India term
Financial institutions (IDBI, IFCI, ICICI, and IRCI) Investment policies of the Life
Insurance corporation of India and the Unit Trust of India Present state of stock
exchanges and their regulation.

¢) Provision of the Negotiable Instruments Act, 1881.

d) Crossings and endorsements with particular reference to statutory protection to the
paying and collecting bankers Salient Provision of the Banking Regulation Act, 1949
with regard to chartering, supervision and regulation of banks.

3. Organization Theory and Industrial Relations.
a) ORGANISATION THEORY:

i) Nature and concept of organization: Organization goals Primary and secondary
goals Single and Multiple goals, ends succession, expansion and multiplication of goals
Structure-Line and Staff, functional matrix, and project functions and limitations.
means chain-Displacement, Formal organization: Type, Informal organization

ii) Evolution of organisation theory: (classical, Neo-classical and system approach
Bureaucracy Nature and basis of power, sources of power, power structure and politics
Organisation behaviour as a dynamic system: technical social and power systems
interrelations and interactions Perception-Status system: Theoretical and empirical
foundations of Maslow, Megergore, Horzberg, Likert, Vroom, porter and Lawler,
Odam and Human Models of motivation. Morale and productivity- Leadership:
Theories and styles Management of Conflicts in organization Transactional Analysis
Significance of culture to organisatons. Limits of rationality simon March approach.
Organisation change, adaptation, growth and development-Organisation control and
effectiveness.

b) INDUSTRIAL RELATIONS:

i) Nature and scope of industrial relations: Industrial labour in India and its
commitment Theories of unionism -Trade union Movement in India Growth and

69|Page



structure-Role of outside leadership-Workers education and other problems
Collective bargaining-approaches conditions, limitation and its effectiveness in Indian
conditions-Workers participation in management: philosophy, rational, present day
state of affairs and its future prospects

ii) Prevention and settlement of industrial disputes in India: preventive measures,

settlement machinery and other measures in practice industrial relations in public
enterprises Absenteeism and Iabour turn-over International Labour Organisation and
India Role of personnel department in the organization- Executive development,
personnel policies, personnel audit and personnel research.
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(ORINGI

1. Linear Algebra: Vector space, Linear dependence and independence, Subspace,
bases, dimension, Finite dimensional vector spaces.

Matrices: Cayley Hamilton theorem, Eigen values and Eigen vectors, Matrix of
transformation, row and column reduction, Echelon form, Rank, Equivalence,
Congruence and Similarity. Reduction to Canonical forms. Orthogonal and Unitary
reduction of quadratic and hermitian forms, positive definite quadratic forms.

2. Calculus: Real numbers, Bounded sets, Open and Closed sets, Real sequences,
Limits, Continuity, Differentiability, Mean value theorems, Taylor's theorem with
remainders, Indeterminate form, Maxima and Minima, Asymptotes, Functions of
several variables, Lagrange method of multipliers, jacobian, Riemann's definition of
definite integrals. Indefinite integrals, infinite & improper integrals, beta & beta gamma
functions, double and triple integrals (evaluation techniques only). areas, surface and
volumes, centre of gravity.

3. Analytic geometry: Cartesian and polar co-ordinates in two and three dimensions,
second degree equations in two and three dimensions. reduction to canonical forms,
straight lines, shortest distance between two skew lines plane, sphere, cone, cylinder,
paraboloid, ellipsoid, hyperboloid of one and two sheets and their properties.

4. Ordinary differential equations: Formulation of differential equation order and
degree, equations of first order and first degree, integrating factors, equations of first
order but not of first degree, calariaut's equation singular solution.

Higher order linear equations with constant coefficients, complementar functions and
particular integrals, general solution, Euler-Cauchy equation Second order linear
equations with variable coefficients, determination complete solution when one
solution is known, method of variation of parameters

5. Dynamics, Statics and Hydrostatics: Degree of freedom and constraints, rectilinear
motion, simple harmonic motion, motion in a plane projectile, constrained motion,
work and energy, conservation of energy, motion under impulsive forces, kepler's law,
orbit under central forces, motion of varying mass, motion under resistance.

Equilibrium of a system of particles, work and potential energy, friction, ¢ catenary,
principle of virtual work, stability of equilibrium, equilibrium of fores in three
dimensions.
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Pressure of heavy fluids, equilibrium of fluids under a given system of forces,
Bernoulli's equation, center of pressure, thrust on curved surfaces, equilibrium of
floating bodies, stability of equilibrium, metacenter, pressure of gases.

6. Vector analysis: Scalar and vector fields, triple products, differentiation of vector
function of scalar variable, gradient, divergence and curl in Cartesian, cylindrical and
spherical coordinates and their physical interpretation. Higher order derivatives, vector
identities and vector equations.

Application to geometry: Curves in spaces, curvature and torsion, Serret-Frenet
formulae Gauss and Stoke's theorem, Green's identities.

7. Algebra: Groups, Sub groups, normal subgroups, homomorphism of groups,
quotient groups basic isomorphism theorem, Sylow's theorem, permutation groups,
Cayley theorem. Rings and ideals, principal ideal Domains, Unique Factorisation
Domains and Euclidean Domains, and Euclidean Domains, field extensions, finite
fields.

8. Complex Analysis: Analytic function, Cauchy-Riemann equations,

Cauchy's theorem Cauchy's integral formula, power series, taylor's series, Laurent's
scries, Singularities, Cauchy Rasidue theorem, Contour integration, Conformal
mapping. Bilinear transformation.

9. Operations Research: Linear programming problems, basic solution, basic feasible
solution and optimal solution. Graphical method and simplex method of solution,
Duality, Transportation and assignment problems.

Analysis of steady state and transient solution for queueing system with poisson
arrivals and exponential service time.

Deterministic replacement models, sequencing problem with two machines and n jobs,
3 machines and n jobs (special case).

10. Mathematical Modeling

(a) Difference and differential equation growth models: Single specigs population
models, Population growth an age structure model. The spread of technological
innovation.

(b) Higher order linear models - A Model for the detection of diabetes.

(c) Nonlinear population growth models: prey- predator models, Epidemic growth
models
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(d) An Application in environment: Urban wastes water management  planning
models.

(e) Models from political science: Proportional representation (cumulative and
comparison voting) models.

11. Partial differential equations: Curves and surfaces in three dimensions,
formulation of partial differential equations, solutions of equations, solutions of
equation of type dx/P=dy/Q=dz/R; orthogonal trajectories, pfaffian differential
equations, partial differential equations of the first order, solution by Cauchy's method
of characteristics, charpit's method of solution, linear partial differential equations of
the second order with constant coefficients, equations of vibrating string, heat equation,
Laplace equations.

12. Probability: Notion of probability: Random experiment, Sample space, axioms
of probability, Elementary properties of probability, equally likely outcome problems.
Random variables: Concept, cumulative distribution function, discrete and continuous

random variables, expectations, mean, variance, moment generating function
Discrete distribution: Binomial, geometric, poisson.

Continuous distribution: Uniform, Exonetial, Normal, Conditional probability, and
conditional expectation, Bayes theorem, independence, computing expectation by
conditioning.

Bivariate random variables: Joint distribution, Joint and Conditional distributions.

Functions of random variables: Sum of random variables, the law of large number and
central limit theorem, approximation of distributions.

13. Mechanics and fluid dynamics: Generalised co-ordinates, holonomic and non-
holonomic systems D'Alembert's principle and Langrage's equation, Hamilton
equations, moment of inertia, motion of rigid bodies in two dimensions.

Equation of continuity, Euler's equations of motion for inviscid flow, stream-lines, path
of a particle, potential flow. Two dimensional and axisymytric motion, sources and
sinks, votex motion, flow past a cylinder and a sphere, method of images, Navier-
Stocke's equation, for a viscous filid.

14. Discrete Mathematics: Introduction to graph theory: graphs and degree sum
theorem, connected graph, bi-partite graphs, trees, Eulerian and Hammiltonian graph,
plane graph and Euler's theorem, planar graphs, 5-color theorem, marriage theorem.
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15. Logic: Logical connectives negation, quantifiers , compound statement, Truth table
Tautologies, Boolean algebra- Lattices, geometrical lattices and algebraic structures,
duality, distributive and complemented lattices, boolean lettices and boolean algebras,
booleoan functions and expressions, design and implementation of digital networks,

switching circuits.
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(D) HTRegadhT—

1). Probability -Sample space and events, probability measures and probability space,
Statistical independence, Random variable as a mensurable function, Discrete and
continuous random variables, Probability density and distribution functions, marginal
and conditional distributions functions of random variables and their distributions,
expectation and movements, conditional expectation, correlation co-efficient,
convergence In probability in LP almost everywhere, Markov, Chebychev and
Kalmogrov inequalities, Borel Cantellilemma, Weak and strong law of large numbers
probability generating and characteristic functions. Uniqueness and continuity
theorems. Determination of distribution by moments Linderberg-Levy Central limit
theorem. Standard discrete and continuous probability distributions, their interrelations
including limiting cases

i1. Statistical Inference - Properties of estimates, consistency, unbiasedness,
efficiency, sufficiency and completeness Cromer-Rao bond, Minimum variance
unbiased estimation, Rao Blockwell and Lehmann Sheffe's theorem methods of
estimation by moments maximum likelihood, minimum Chi-square. Properties of
maximun likelihood estimators confidence intervals for parameters of standards
distributions.

Simple and composite hypotheses, statistical tests and critical region, two kinds ¢ error,
power function unbiased tests, most powerful and uniformly most powerful tests
Neyman person Lemma, Optimal tests for simple hypotheses concerning on parameter,
monotone likelihood ratio property and its use in constructing UMP tes likelihood ratio
criterion and its asymptotic distribution, Chi-square and Kolmogo tests for goodness
of fit. Run test for randomness. Sign test for Location, Wilcoxo Mann-whitney test and
Kologor-Simirnov test for the two sample Distribution-free confidence intervals for
quantities and confidence bands for distribution functions. Notions of a sequential test,
Walds, SPRT, its CC and ASN function.

iii. linear Inference and Multivariate Analysis -Theory of least squares and Analysis
of variance, Gausse Markoff theory, normal equations, least square estimates and their
precision. Tests of significance and intervals estimates based on least square theory in
one way, two way and three way

classified data Regression Analysis, linear regression, estimates and tests about
correlation and regression coefficient curve linear regression and orthogonal
polynomials, test for linearity of regression Multivariate normal distribution, multiple
regression, multiple and partial correlation Mahalanobis D2 and Hotelling T2-Statistics
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and their applications (derivations of distribution of D2 and T2 excluded) Fisher's
discriminant analysis

Iv. Sampling Theory and Design of Experiments -Nature and scope of sampling,
simple random sampling, sampling from finite populations with and without
replacement, estimation of the standard errors sampling with equal probabilities and
PPS sampling Stratified random and systematic sampling, two stage and multi-stage
sampling, multiphase and cluster sampling schemes.

Estimation of population total and mean, use of biased and unbiased estimates auxillary
variables, double sampling standard errors of estimates cost and variance functions
ratic and regression estimates and their relative efficiency. Planning and organization
of sample surveys with special reference to recent large scale surveys conducted in
India

Principles of experimental designs, CRD, RBD, LSD, missing plot technique factorial
experiments 2nd and 3rd design general theory of total and partial confounding and
fractional replication. Analysis of split plot, BIB and simple lattice designs.

v. Engineering Statistics- Concepts of quality and meaning of control, Different types
of control charts like X-R Charts, P charts np charts and cumulative sum control charts.

Sampling inspection Vs 100 percent inspection. Single, double multiple and sequential
sampling plans for attributes inspection, OC ASN and ATI curves. Concept of
producer's risk and consumer's risk. AQI, AOQL, LTPD etc. Variable sampling plants.

Definition of Reliability, maintainability and availability Life distribution failure rate
and bath-tub, failure curve exponential and Weibull models, Reliability of series and
parallel systems and other simple configurations.

Different types of redundancy like hot and cold and use of redundancy in reliability
improvement problems in life testing, Censored and truncated experiments for
exponential model.

vi. Operational Research- Scope and definition of Or different types of models, their
construction and obtaining solution.

Homogenous discrete time Markov chains, transition probability matrix, classification
of states and ergodic theorems. Homogenous continuous time Markov chains. Elements
of quening theory, M/M/1 and M/M/K queues, the problem of machine interference
and GI/M/I and B/GI queues.
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Concept of scientific inventory management and analytical structure of inventory
problems simple models with deterministic and stochastic demand with and without
lead time. Storage models with particular reference to dam type.

The Structure and formation of a linear programming problem. The simplex procedure
two phase methods and charnes-M Method with artificial variables. The quality theory
of linear programming and its economic interpretation. Sensitivity analysis.

vil. Transportation and Assignment Problems Replacement of items that fail and
those that deteriorate, group and individual replacement policies.

Introduction to computers and elements of Fortran IV Programming Formats for input
and output statements, specification and logical statements and subroutines.
Application to some simple statistical problems.

viii. Quantitative Economics -Concept of time-series, additive and multiplicative
modols, resolution into four components, determination of trend by free-hand drawing.
Moving averages and fitting of mathematical curves, seasonal indices and estimate of
the variance of the random components.

Definition, construction, interpretation and limitation of index numbers, Lespeyre
parsche Ecgewoth-marshall and Fisher index numbers their comparitions tests for
index numbers and construction of cost of living index.

Theory and analysis of consumer demand - Specification and estimation of demand
functions. Demand elasticities. Theory of production, supply functions and elasticities,
input demand functions. Estimation of parameters in single equation.

model-classical least square generalized least squares beteroscedasticity, serial
correlation multicollinearity, errors in variables model, simultaneous equation models-
Identification. Rank and order conditions. Indirect least squares and two stage least
squares, short-term economic forecasting.

ix. Demography and psychometry Sources of demographic data: Census
registration: NSS and other demographic surveys. Limitation and uses of demographic
data.

Vital rates and rations: Definition construction and uses.
Life tables complete and absidged construction of life tables from vital
statistics and census returns uses of life tables.

Logistic and other population growth curves.
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Measure of fertility. Gross and net reproduction rates.

Stable population theory. Uses of stable and quasi-stable population
techniques in estimation of demographic parameters.

Morbidity and its measurement Standard Classification by cause of death
Health surveys and use of hospital statistics.

Educational and psychological statistics methods of Standardization

scales and tests. 1Q tests. reliability of tests and T and Z scores.
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MATHEMATICAL PHYSICS: Scalar and vector fields, Differentiation of a vector.
Idea of line, surface and volume integrals; Gradient divergence and curl and their
expressions in rectangular Cartesian co-ordinate systems, Gauss, Stokes and Green's
theorems.

GENERAL PHYSICS: Elasticity, Elastic constants and their inter-relations,
Calculation of torque on a cylinder, Torisional oscillations. Flexure of beams, Viscosity
of gases by Rankine's method; Equation of continuity, Euler's equation of motion.
Surface tension; Determination of surface tension by Quince's method. Viscosity:
Viscosity of liquids by Poiseuille's method.

ACOUSITCS: Theory of vibration; Analytical treatment of free, damped and forced
vibrations, Intensity and laudness of sound; bel, Phon; Measurement of intensity by
Rayleigh disc method. Standard and probable errors, Propagation of errors; Principle
of least squares.

THERMAL PHYSICS: Laws of Thermodynamics: Carnot's engine and its efficiency,
Carnot theorem; The Second law of thermodynamics; Absolute scale of temperature;
Entropy. Entropy changes in reversible and irreversible processes.

Kinetic theory of gases: Maxwell's velocity distribution law and its verification by
Stem's method. Mean free path; Principal of equipartition of energy (Deduction not
required)

Real gases: Deviation from ideal gas equation; Vander Waals equation of state and its
derivation; Critical constants, Joule-Thomson effect.

Radiation: Black body radiation; Stefan and Stefan-Boltzmann laws, Qualitative
explanation of block body radiation by Planck's law, Solar constant.

Clausius inequality and principal of increase of entropy, Thermodynamic potentials,
Maxwell's relations, Deduction of Clapeyran's equation, Triple point Kinetic theory:
Transport phenomena, Brownian motion and Wein's displacement law, Einstein's and
Debys's expressions for specific heats.

OPTICS: Interference Interference in films; Newton's rings, Michelson's
interferometer.

Diffraction: Fresnel and Fraunh offer diffraction, Half-period zones; Plane diffraction
grating Polarization of light. Double refraction; Nicole's prism: Quarter wave plate,
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Production and detection of plane, circularly and elliptically polarized light, Rotary
polarization

Velocity of light: Kerr cell method for determining the velocity of light

Resolving power, Rayleigh's criterion, Resolving power of telescope. Microscope
Grating spectrometer and Prism spectrometer

ELECTROMAGNETIC THEORY: Maxwell's field equations in vacuum, Plane
wave vacuum. Poynting vector laws of reflection and refraction.

ELECTROSTATICS: Electric polarization and displacement vectors, Dee, E+P
relation (by simple method slab placed in electric field between plates), Energy density,
Dielectric constant Quadrant and attracted disc electrometer.

Potential due to system of charges, Dipole and quadrupole moment of a system of
charges (Multipole expansion), Poission's and Laplace's equations, Simple solutions of
Laplace's equation.

Magnetism, current Electricity, Classical Mechanics, Special theory of Relatively,
Atomic Physics, Quantum Physics, Nuclear Physics, Electronics, Solid-State Physics
and Digital Circuits.

MAGNETISM: Gauss Law; Ampere's circuital law; Magnetic field, Bu (H+M);
Hysteresis and hysteresis loss; Dia, Para and ferro magnetic substances; Susceptibility
and Permeability. Langevin's theory of dia and para-magnetism, Weiss' theory of
ferromagnetism.

CURRENT ELECTRICITY: Magnetic field due to a current carting solenoids,
Theory of

moving coil ballistic galvanometer and its uses; Growth and decay of currents in L-R
circuits, Alternating current circuits; Power and power factor of a circuit, Vector
diagram method for ac circuits; Analytical treatment of series and parallel circuits
including sharpness of resonance, Transformer and its Principal by vector diagram
method.

Thevenin's, Norton's Reciprocity and maximum power transfer theorems. A.C bridge
De Sautee, Sobering, Anderson and their vector diagrams. Thermodynamic treatment
of Seebeck. Politer and Thomson's effects. Thermoelectric diagrams.

CLASSICAL MECHANICS: Generalized coordinates and moment; Lagrange's and
Hamilton's
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equations from D' Alembert's Principal, Applications to simple pendulum and
projectiles, Motion in a central field. Keller's laws their deductions from law of
gravitation.

SPECIAL RELATIVITY: Michelson Morley experiment: Postulates of Special
theory of relativity; Lorentz transformations; Length contraction and time dilation;
Relativistic addition of velocities, dependence of mass, Equivalence of mass and
energy.

QUANTUM PHYSICS: Wave particle duality; de Broglie's relation and experimental
verification of matter waves, Uncertainty principal.

NUCLEAR PHYSICS; Basic properties and structure of nuclear elementary ideas
about nuclear

forces, Nuclear disintegration, Geiger-Muller counter.

Bohr-Summerfield theory of hydrogen atom. Bainbridge mass spectrograph,
Cyclotron, Qualitative explanation of emission of a, b and g-rays. Nuclear reactions,
types, conservations laws.

SOLID STATE PHYSICS AND ELECTRONICS: p-n junction, Zener diode Tunnel
diode, Photo diode, Diode as a rectifier; Hall wave and full wave rectifier circuits,
Transistor and its characteristics and constants Qualitative idea about amplitude
modulation and detective, Simple transmitter and receives through block diagram,
Electron microscope, Cathode rays oscilloscope, Elementary ideas about television,
Basic logic gates, Boolean algebra and its application to

simple logic circuits (half folder), Realization of basic logic gates from NAND gates.
Richardson's and Child-Langmuir's equations and their deductions. A. F. amplifiers
(RC coupled), Feedback in amplifier, Barkhusen's conditions for oscillation in
feedback amplifier, Hartley oscillator circuit (analysis not required).
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GROUP A: INORGANIC CHEMISTRY

Atomic Structure: Bohr's Atomic Model, Introduction to spectral lines, Hydrogen
atom, Quantum numbers, Aufbau's principle, Pauli's Exclusion Principal, Hound's rule.

Modern theory of atomic structure: Elementary idea of failure of classical mechanics.
Planck's quantum of H-atom by Bhor's theory, Interpretation of emission spectra of H-
atom. Ryaberg constant. Dual nature of light. Photoelectric effect. De- Broglie's
equation. Wave nature of particles.

Periodicity: Electronic lay-out of the periodic table Periodicity of properties e.g. lonic,
covalent and Vander Wall's radii, ionization potential, electron affinity and Electro
negativity

General Chemistry of Group I B, IT A, II B elements.
Extraction of the following elements; Silver, Gold, Noron, Tin, and Lead.

Preparation, Properties, structure and use of the following com pounds, Hydrogen
peroxide, Ozone, Silicon, Linear-caustic, Purple of cassias, Fulminating Gold,
Stannous Chloride, White Lead Bo-rax, Diborance, Red Lead.

Ionic bond: Lattice energy, Born-Haber cycle, factors favoring ionic bonds, variable
valence, properties of ionic compounds.

Covalent bonds: Formation of sigma and pi bonds, hybridization and directional
bonding Valence Bond Theory), structures and shapes of Ct, BFC, PC 5, SF4, Sacl2,
HaO, NH3 and CH4, Properties of covalent compounds.

General discussion of group MIA and IVA elements, Preparation, properties and
uses of the following Hydrazine, Hydrazoic acid, Hydroxyl amine, Phosphorous acid,
Phosphoric acid. Pyrophosphoric acid, Metaphoric acid, Potassium dichromate, and
potassium permanganate

Metals: Occurrence, Metallurgy, properties and uses of chromium, manganese cobalt
and nickel and their compounds.

Co-Ordination Chemistry: Double salt and complex salt. Werner theory.
Nomenclature of coordination compound. E. A.N. concept. V.B. Theory in complexes.

Analytical Chemistry: Principal involved in the separation of cations. Applications of
and Solubility product. Common iron effect. Detection and removal of interfering
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radicals. Principal involved in the radix titration. Uses of KMnO4 K,Cr;O7 iodometry
and idimetry.

Introduction to Zero Group, Group VA and VILA. Preoaration, Properties and uses of
Caro's acid. Marshall's acid, sodium thio-sulphate and chrome alum.

GROUP B ORGANIC CHEMISTRY
Introduction:

(a) Shape and structure of organic compounds. Tetra covalence of craven.
Hybridization (SP3, Sp2 and SP.)

(b) Classification and nomenclature of organic compounds, Detections and estimation
of elements, determination of molecular weight.

(c) Elementary idea of electron displacement effect; inductive effect, electrometric
effect, resonance and mesmeric effect

Alcohols: Definition, Classification and Distinction between different types of
alcohols. Trihydric alcohoi-glycerol: (1) Total Synthesis from C and H (ii) Reactions.

Aldehydes and Ketones: General Methods of Preparation, Properties, Electronic
Nature of C=0 Group

Carboxylic acids: General methods of preparation, properties of mono-carboxylic acid
and their derivatives (ester, acid, chloride, anhydride, and amide). Origin of acidic
properties and electronic nature of COOH acid group its derivatives,

Isomerism: Structural and stereoisomerism solution of racemic mixtures. Elements of
symmetry.

Hydroxyl acids: Lactic acid, tartaric acid and citric acid-their isolation synthesis,
properties, constitution, Isomerism of lactic acid and tartaric acid.

Carbohydrates: Classification, nomenclature, structure of glucose and fructose their
inter conversions, Configuration and preliminary treatment of ring structure.

Aromatic compounds: Benzene and its mono-substituted derivatives: Toluene,
Nitrobenzene. Aniline, Benzene diazonium chloride, Phenol, benzal-dehyde Benzene
sulphonic acid, benzoic acid (Preparation, properties and uses) Elementary idea of
electrophilic substitution in bnezenering

Important reactions: Perkin reaction, Friedel Grafts reaction, Cannizzaro's reaction
Kolbe's reaction, Sandmeyer's reaction. Reformatsky reaction, Reimer-Tiemann
reaction.
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Urea-preparation, Properties and its estimation. Uric acid and ureides

Preparation and synthetic use of (a) ethyl acetoacetate (b) ethyl malonate (¢) Orignard
reagent Dyes Trihenylmethane dyes, phithalein dyes. Azo dyes colour and constitution.

Heterocyclic compound 5 & 6 membered heterocyclic ring compounds. Pyrrole, Thio
phen Furan, Pyridine.

Polynucleart hydrocarbon-Napthalene, anthracene and phenanthrene.
GROUP C: PHYSICAL CHEMISTRY

Gaseous State: Kinetic theory of gases- Postulates, Kinetic gas equation, Deduction of
gas laws from kinetic gas.

Chemical Equilibrium: Law of mass Action and its kinetic derivation, Equilibrium
constant relation between Kp. Kc and Kx, Le-Chalelier's Principle.

Dilute Solution: Colligative properties, lowering of vapor pressure, lavation of boiling
point, depression in freezing point. Osmosis and Osmotic pressure.

Thermodynamics: System & Surrounding, types of system, Heat, Work and Internal
energy First law of Thermodynamics, Enthalpy, Heat Capacities, Relation between Cp
and Cv. Calculation of W., Q, E and H in iso-thermal) and adiabatic expansion of gases.

Thermo Chemistry: Hess's law, Kirchhoff's law, Bond energies and their calculation.

Chemical kinetics: Rate of reaction, order and molecularity of reaction. First and
second order reaction. Determination of order of reaction Effect of temperature on
reaction rate. Activation energy.

Catalysis: Characteristics of catalysts, types of catalysts, enzyme catalyst. Theory of
catalysis, autocatalysis.

Colloidal Chemistry: Classification, preparation, purification and properties of
colloidal solution. Peptization of colloids. Protection of colloids. Origin of charge on
colloids. Electrophoresis, coagulation, dialysis, Brownian movement, Gold number.

Thermodynamics: Second law of thermodynamics. Conversion of heat into work,
Carnot theorem and carnot cycle. Entropy, entropy changes in reversible and
irreversible processes Entropy of expansion of ideal gases. Entropy of mixing of gases.
Work function and free energy and their physical significance. Git Helmholtz equation,
Clausius-Clapeyron equation and their application Criteria of equilibrium and
spontaneity. Concepts of activity and activity co-efficient.
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Electrochemistry: Specific, Equivalent and molecular conductivities Effect of dilution
on different types of conductivities. Experimental determination of conductivities
Conductivity cel and cell constant ionic mobility's Kohlrausch law Transference
number Arrhenius theory of electrolytes. Dissociation of weak and strong electrolytes
Electrochemistry cells. Reversible electrodes, Types of reverse electrodes. Origin of
electrode potential. Nernst equation. Stand electrode potential. Hydrogen electrode
Calomel electrode, Commercial cells

Crystalline State: Crystal systems. Law of crystallography Weiss and Miller indie
Crystal lattice. Unit cell, Bravais lattices. Bragg's equation. Cry, Structure of NaCl,
KCI, graphite and diamond.

Ionic Equilibria: Ostwald dilution law, lonic product of water, Ka , Kb, pH, Buffer
lotion, Common ion effect, Solubility product.
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HII I e S U & ford qaia / fafdre fawal &1 uregsma—

(1) Pharmaceutical Analysis and Microbiology

Definition and scope, Different techniques of analysis, Methods of expressing
concentration, Primary and secondary standards.

Preparation and standaridization of various molar and normal solutions

Errors: Sources of errors, types of errors, methods of minimizing errors, accuracy,
precision and significant figures

Acid base titration: Thoeries of acid base indeicators, classification of acid base
titration and theory involved in titrations of strong, weak, and very weak acids and
bases, neutralization curves

Non aqueous titrations: Solvents, acidimetry and alkalimetry titration

Complexometric titration: Classification, metal ion indicators, masking and demasking
reagents.

Redox titrations: Concepts of oxidation and reduction, Types of redox titration
(Principles and applications)

Electrochemical methods of analysis, Conductometry - Introduction and applications.

Potentiometry: methods to determine end point of potentiometric titration and
application

UV Visible spectroscopy: Electronic transition, chromophores, auxochromes, spectral
shifts, solvent effect on absorption spectra, Beer and Lambert's law, Derivation and
deviations. Instrumentation - Sources of radiation, wavelength selectors, sample cells,
detectors- Photo tube, Photomultiplier tube. Photo voltaic cell, Silicon Photodiode.
Applications-Spectrophotometric titrations, Single component and multi component
analysis.

IR spectroscopy: Introduction, fundaments modes of vibration in poly atomic
molecules, sample handling, factors affecting vibrations. Instrumentation - Sources of
radiation, Wavelength Selectors, detectors-Golay cell, Bolometer, Thermocouple,
Thermister, Pyroelectric detector and application.

Flame Photometry: Principle, interferences, instrumentation and applications.

Atomic absorption spectroscopy - Principle, interferences, instrumentation and
applications.

Chromatography: Adsorption and partition column chromatography- Methodology,
advantages, disadvantages and applications.
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Thin layer chromatography disadvantages and applications. Introduction, Principle,
Methodology, Rf values, agvantages,

Paper chromatography Introduction, methodology, development techniques,
advantages, disadvantages and applications.

Gas chromatography Introduction, theory, instrumentation, derivatization, temperature
programming, advantages, disadvantages and applications.

High performance liquid chromatography (HPLC): Introduction, theory,
instrumentation, advantages and applications.

Affinity chromatography: Introduction, theory, instrumentation and applications.

Mass Spectroscopy: Principles, Fragmantation, lonization techniques Electron impact,
chemical fonization, instrumentation, applications.

Good Laboratory Practices General Provisions, Organization and Personnel, Facilities,
Equipment, Testing Facilities Operation, Test and Control Articles, Protocol for
Conduct of a Nonclinical Laboratory Study, Records and Reports, Disqualification of
Testing Facilities

Calibration and Validation: Introduction, definition and general principles of
calibration, qualification and validation, importance and scope of validation, types of
validation, validation master plan. Calibration of pH meter, Qualification of UV-
Visible spectrophotometer, General principles of Analytical method Validation

(2) Microbiology

Evaluation of bactericidal & Bacteriostatic agents.

Designing of aseptic area, laminar flow equipments, study of different sources of
contamination in an aseptic area and methods of prevention, clean area classification.

Principles and methods of different microbioligical assay. Methods for standardization
of antibiotics, vitamins and amino acids.

Antimicrobial Effectiveness Testing.
Sterility Testing.

Bacterial Endotocin Testing
Particulate Matter.

Antibiotic Potency Testing
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T AHH! TSIHGN U8 & ford daf-at / faf¥re vl &1 dreama—

I. DAIRY ENGINEERING
1. Dairy Engineering

Sanitization Materials and sanitary features of the dairy equipment. Sanitary pipes and
fittings, standard glass piping, plastic tubing, fittings and gaskets, installation, care and
maintenance of pipes & fittings. Description, working and maintenance of can washers,
bottle washers. Factors affecting washing operations, power requirements of can the
bottle washers, CIP cleaning and designing of system. Mechanical Separation
Fundamentals involved in separation, Sedimentation, Principles involved in filtration,
Types, rates of filtration, pressure drop calculations. Gravity setting, principles of
centrifugal separation, different types of centrifuges. Application in Dairy Industry,
clarifiers, tri processors, cream separator, self-disludging centrifuge, Bacto-fuge, care
and maintenance of separators and clarifiers. Homogenization: Classification, single
stage and two stage homogenizer pumps, power requirement, care and maintenance of
homogenizers, aseptic homogenizers. Pasteurization: Batch, flash and continuous
(HTST) pasteurizers, Flow diversion valve, Pasteurizer control, Care and maintenance
of pasteurizers. Different type of sterilizers, in bottle sterilizers, autoclaves, continuous
sterilization plant, UHT sterilization, Aseptic packaging and equipment. Care and
maintenance of Sterilizers. Filling Operation: Principles and working of different types
of bottle filters and capping machine, pouch filling machine (Pre-pack and aseptic filling
bulk handling system, care and maintenance. Mixing and agitation: Theory and purpose
of mixing Equipments used for mixing solids, liquids and gases. Different types of
stirrers, paddles and agitators. Power consumption of mixer-impeller, selection of
mixing equipment in dairy industry, mixing pumps.

2. Dairy Process Engineering:

Evaporation: Basic principles of evaporators, construction and operation, Different
types of evaporators used in dairy industry, Calculation of heat transfer area and water
requirement of condensers, Basic concepts of multiple effect evaporators, Operations
and various feeding systems, Economy of operation, Thermo processor and MVR system,
Care and maintenance of evaporators. Drying: Introduction to principle of drying,
Equilibrium moisture constant, bound and unbound moisture, Rate of drying- constant
and falling rate, Effect of Shrinkage, Classification of dryers-spray and drum dryers,
spray drying, etc., air heating systems, Atomization and feeding systems. Factors
affecting bulk density of power, spray dryer controls, Theory of solid gas separation,
cyclone separators, Bag Filters, Care and Maintenance of drum and spray dryers.
Fluidization: Mechanisms of fluidization characteristics of gas-fluidization systems,
Minimum Porosity, Bed Weight, Pressure drop in fluidized bed, Application of
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fluidization in drying, Batch fluidization, Fluidized bed dryers. Mechanization and
equipment used in manufacture of indigenous dairy products, Butter and Ghee making
machine, Ice-cream and Cheese making equipments. Packaging machines for milk & milk
products. Membrane Processing: Ultra filtration, Reverse Osmosis and electrodialysis.
Materials for membrane construction, Ultra filtration of milk, Effect of milk constituents
on operation, membranes for electro-dialysis.

3. Dairy Plant Design and Layout

Introduction of Dairy Plant design and layout. Type of dairies, perishable nature of milk,
reception flexibility. Classification of dairy plants, Location of plant, location problems,
selection of site. Dairy building planning, Process schedule, basis of dairy layout,
importance of planning, principles of dairy layout. Space requirements for dairy plants,
estimation of service requirements including peak load consideration. General points of
considerations for designing dairy plant, floor plant types of layouts, service
accommodation, single or multilevel design. Arrangement of different sections in dairy,
sitting the process sections, utility/service sections, offices and workshop. Arrangement
of equipment, milk piping, material handling in dairies, Common problems, office
layouts-flexibility. Development and presentation of layout, model planning, use of
planning table in developing plot plant and detailed layout. Choice of building
construction materials, floors, general requirement of dairy floor finishes, floors for
different section of dairy, Foundations, walls doors and windows, Drains and drain
layout for small and large dairies. Ventilation, fly control, mold prevention, illumination
in dairy plants.

4. Instrumentation and Process Control:

Absolute and secondary instruments, Types of secondary instruments, Essentials of
indicating instruments, Constructional details of indicating instruments. Principle of
induction type instruments- shaded pole method and two pole methods, compensation
for frequency and temperature errors. Induction type voltmeter, Ammeter, advantage
and disadvantages, induction type single phase watt hour meter, their errors and
remedies, Numerical, wattmeter, power fractometer, etc. Characteristics of Instruments
and Measuring Systems: Elements of generalized measuring system, static calibration,
accuracy, sensitivity, reproducibility, static errors, dead zone, drift in measuring
instruments. Analog and digital representation of signals, Factors influencing the choice
of transducers. Mechanical Input Transducers: Level, Pressure, Flow, Velocity and
Humidity Resistive, Capacitive and Inductive, Dielectric system for humidity
measurements. Temperature Transducers:

Resistive, inductive, capacitive and thermoelectric transducer. Magnetic Transducers:
Systems based on induction and magnetic effects on moving charges, Transducers based
on permeability variation.
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5. Engineering Drawing:

Drawing of lines, lettering and dimensioning types of lines, types, types of lettering,
typer of dimensioning Drawing of scales. Plain scale, diagonal scale, comparative scale
and Vernier scale. Drawing of projections, Orthographic projections, methods of
projections. Drawing of screw threads; Types of threads and terminologies used in lit.
Screw fastening. Types of nuts, types of bolts, stud, locking arrangements for nuts and
Foundation bolt. Drawing of rivets and riveted joints forms of vivet heads, types of
riveted, joints, failure of riveted joints. Drawing of welded joints: Forms of welds,
location and dimensions of welds Drawing of keys, cotter joint, pin joints types of keys,
types of cotter joints, pin joints. Drawing of shaft couplings: Rigid couplings, loose
couplings, flexible couplings universal coupling. Drawing of shaft bearings. Journal
bearings, pivot bearings, collar bearings

6. Principles of Dairy Machine Design

Basic concepts in Statics and Dynamics. Force Systems, Equilibrium condition, friction,
Law of friction, Second moments of inertia, Parallel axis theorem. Dynamics: Equation
of motion. Translation and rotation of a Rigid body, work and mechanics of materials:
Stress-Axial Load classification Strain-Hooke's law, stress-strain diagram, Poisson's
Ratio: Shearing Stresses. Torsion, Torsion formula, Angle to Twist of circular members.
Power transmission shear force and bending moments, Shear in Beams, Bending
Moment in beams. Pure bending of beams, Flexural stress shearing stresses in beams
relations between centre, Torsional and flexural loads. Machine Design Procedures,
Specification, strength, design factor, factor of safety selection of factor of safety.
Materials and properties. Static strength, ductility, hardness, fatigue, designing for
fatigue conditions. Theories of failure, Stresses in elementary machine parts, Design of
a drive system. Design of length and thickness of belt. Bearing Journal and Anti-friction
bearings. Selection of ball, tapered roller and thrust beating. Springs, helical and leaf
springs. Energy stored in springs. Design and selection of springs.

7. Workshop Practice

Introduction to workshop practice, safety, care and precautions in workshop. Wood
working tools and their use, Carpentry and pattern making. Mould material and their
applications. Heat treatment processes: hardening, tempering, annealing, normalizing
etc. Metal cutting. Soldering & Brazing, Electric arc welding, Gas welding. Smithy and
forging operations, tools and equipment. The bench: Flat surface filing, Chipping,
Scraping Marking out, Drilling and Screwing. Use of jigs and fixtures in production.
Introduction to following machine tools: (a) Lathe (b) Milling machine (c) Shaper and
planer (d) Drilling and boring machines (e) Grinder (1) CNC machines

8. Fluid Mechanics
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Units and dimensions, Properties of fluids Static pressure of liquids: Hydraulic pressure,
absolute and gauge pressure, pressure had of a liquid. Pressure on vertical rectangular
surfaces. Compressible and non-compressible fluids. Surface tension, capillarity,
Pressure measuring devices, simple, differential, micro, inclined manometer,
mechanical guges, Piezometer. Floating bodies. Archimedes principle, stability of
floating bodies. Equilibrium of floating bodies. Metacentric height. Fluid flow:
Classification, steady uniform and non uniform flow, Laminar and turbulent, continuity
equation, Bernoulli’s theorem and its applications Flow through pipes: Loss of head,
determination of pipe diameter. Determination of discharge, friction factor, critical
velocity, Flow through orifices, mouthpieces, notches and weirs, Vena contracta,
hydraulic coefficients, discharge losses, Time for emptying a tank. Loss of head due to
contraction, enlargement at entrance and exit of pipe. External and internal
mouthpieces, types of notches, rectangular and triangular notches, rectangular weirs.
Venturimeters, pitot tube, Rota meter. Water level point gauge, hook gauge. Dimensional
analysis Buckingham's theorem application to fluid flow phenomena. Froude Number,
Reynolds number. Weber number and hydraulic similitude. Pumps Classification,
reciprocating, centrifugal pump. Pressure variation, work efficiency Types of chambers,
selection and sizing.

9. Heat & Mass Transfer

Basic heat transfer process, thermal conductivity, convective film co-efficient, Stefan
Boltzman's constant and equivalent radiation co-efficient, Overall heat transfer co-
efficient, physical properties related to heat transfer. Working principles and application
of various instruments for measuring temperature. One-dimensional steady state
conduction: Theory of heat conduction, Fourier's law, Derivation of Fourier's equation
in Cartesian co-ordinates, Linear heat flow through slab, cylinder and sphere. Heat flow
through slab, cylinder and sphere with non-uniform thermal conductivity. Concept of
electrical analogy and its application for thermal circuits, Heat transfer through
composite walls and insulated pipelines. One-dimensional steady state heat conduction
with heat generation Heat flow through slab, hollow sphere and cylinder with uniform
heat generation, Development of equations of temperature distribution with different
boundary conditions. Steady-state heat conduction with heat dissipation to
environment: Introduction to extended surfaces (FINS) of uniform area of cross-section.
Equation of temperature distribution with different boundary conditions. Effectiveness
and efficiency of the FINS. Introduction to unsteady state heat conduction. Convection:
Forced and free convection, use of dimensional analysis for correlating variables
affecting convection heat transfer, Concept of Nusselt number. Prandtl number,
Reynolds number, Grashoff number, some important empirical relations used for
determination of heat transfer coefficient. Heat Exchangers: General discussion, fouling
factors, jacketed kettles, LMTD, parallel and counter flow heat exchangers, Shell and
tube and plate beat exchangers, Heat exchanger design. Application of different types of
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heat exchangers in dairy and food industry. Fick's Law of diffusion, steady state diffusion
of gases and liquids through solids. Equimolal diffusion. Mass transfer co-efficient and
problems on mass transfer.

10. Thermodynamics

Basic concepts: systems, processes, cycles, energy, The Zeroth Law of Thermodynamics.
Ideal gases: Equation of state, Compression and expansion of gases. The first Law of
Thermodynamics: Internal energy, enthalpy. The second Law of Thermodynamics:
Thermodynamic temperature scale, Carnot cycle, entropy, reversibility, availability. Air
Cycles: Otto, Diesel, dual efficiencies, Plotting the cycles on various thermodynamic
planes viz, p-V, T-S, p-h diagram, etc. IC. Engines: Two stroke and four stroke cycles,
construction, injection and ignition of fuel, Performance of IC engines. Fuels: Chemical
properties, air for combustion, Calorific value and its determination, Burners, firing of
fuels. Renewable energy sources Properties of steam: Wet, dry saturated, superheated
steam, Use of steam tables and Molier charts. Steam generators: Fire tube boilers, Water
tube boilers. Boiler mountings and boiler accessories. Draught Natural, forced, fan, jet,
Measurement of Height of chimney. Condensers. Layout of pipe-line and expansion
joints. Boiler trial: Codes, Indian Boiler Regulation acts. Air Compressors: Reciprocating,
Single and two stage air compressors.

11. Refrigeration & Air Conditioning

Basic refrigeration cycles and concepts: Standard rating refrigerating machines,
Elementary vapour compression refrigeration cycle with reciprocating, rotary and
centrifugal compressors. Theoretical vapour compression cycle, Departure from
theoretical vapour compression cycle, representation on T- and p-h diagrams,
Mathematical analysis of vapour compression refrigeration system. Refrigerants:
Primary and secondary refrigerants, common refrigerants (Ammonia, Freon), Brine,
their properties and comparison. Multiple evaporator and compressor systems:
Applications, One compressor system: dual compression, comparison of system, Control
of multiple evaporator system, Working and mathematical analysis of above systems.
Refrigeration equipments: Compressor, Condenser, evaporator, Cooling tower, spray
pond, Basic elements of design, Construction, operation and maintenance, balancing of
different components of the system. Refrigeration Controls: Low side and high side float
valves, capillary tube, thermostatic expansion valve, automatic expansion valve,
solenoid valve, High pressure and low pressure cutouts, thermostat, overload protector,
common defects and remedies. Refrigeration Piping Purpose, materials, joint and
fittings, water and brine pipe size selection. Absorption Refrigeration Systems: Simple
vapour absorption refrigeration systems, Practical absorption system, Refrigerant
absorbent combinations Absorption cycle analysis Psychrometry: definition, properties
of air-vapour mixtures. Psychrometric charts, Processes involving air vapor mixtures,
Dehumidification, humidifiers, Humidity measurements, humidity control Wet bulb, dry
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bulb temperature dew point temperature Cooling load calculations: Types of loads,
design conditions for air cooling, air conditioning loads. Cold storage: Types of cold
storage, Types of loads in cold storage, Construction of cold storage. Insulating materials
and vapour barriers.

12. Electrical Engineering

Alternating current fundamentals: Electromagnetic induction magnitude of induced
E.M.F. Alternating current, RM.S. value and average value of an alternating current.
Phase relations and vector representation. A.C. series and parallel circuits, Concept of
resonance, polyphase alternating current circuits, three-phase concept, Star and delta
connections, star delta transformation, Energy measurement. Transformers:
Fundamental of transformer, Theory, vector diagram without load and with load, Losses,
voltage regulation and efficiency of transformer, auto-transformer. Alternators:
Elementary Principles, Construction and different types of alternators, E.M.F. in
alternators, circuit breakers. Induction motors: Fundamental principles, production of
rotating fields, construction, Rotor winding-squirrel cage and phase wound rotors,
Analysis of current and torque, starting of induction motors, Motor housing, selection of
motor and its controls. D.C. Machines: Construction and operation of D.C. generator,
Types of generators, various characteristics of generator, D.C. motors, torque-speed
characteristics of D.C. motors, Starting and speed control of D.C. motors. Electric Power
Economics: Maximum demand charge, Load factor and power factor correction.
Measuring Instruments: Classification of instruments, Elements of a generalized
measurement system, static and dynamic characteristics.

13. Food Engineering

Rheology of processed food, properties of fluid foods, Rheological method, Measurement
of rhelogical parameters, properties of granular food and powders, Properties of solids
foods, Visco-clastic models Measurement o food texture. Food Freezing Thermal
properties of frozen foods. Predication of freezing rates Plank's equation, Neumanna
problem and Tao solution. Design of food freezing equipment, Air blast freezers, Plate
freezers and immersion freezers, storage of frozen foods. Food dehydration Estimation
of drying time for food products, constant rate period and falling rate period
dehydration. Diffusion controlled falling rate period. Use of heat and mass balanced in
analysis of continuous dryers, fixed tray dehydration, cabinet drying, tunnel drying.
Freeze Dehydration Heat and mass transfer, Calculation of drying times, Industrial
freeze drying. Equipment for pulping, Fruit juice extraction, Balanching, Dehulling, Size
reduction and distillation.

II. DAIRY MICROBIOLOGY

1. Fundamentals of Microbiology
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Microbiology: history and scope, contributions of Leeuwenhock, Pasteur and Koch.
Principle of microbiology: Light Microscopy (Bright field, dark field, phase contrast,
fluorescence); preparation and staining of specimens, electron microscopy. Microbial
taxonomy: principles; numerical taxonomy, major characteristics used in taxonomy,
classification according to Bergey's manual of systematic bacteriology. Structure and
functions of prokaryotic cells; difference between prokaryotes and eukaryotes.
Microbial growth and nutrition: the growth curve, factors affecting growth of
microorganisms, estimation of bacterial growth, bacteriostatic and bactericidal agents;
the common nutrient requirements and nutritional types of microorganisms. Bacterial
genetics; DNA as the genetic material, structure of DNA; bacterial mutations
(spontaneous and induced); genetic recombination (transformation, transduction,
conjugation). Micro flora of air, soil and water: methods for controlling microorganisms
in air, water as carrier of pathogens.

2. Introductory Dairy Microbiology

Hygienic milk production system, microbial quality of milk produced under organized
vs unorganized milk sector in India and comparison with developed countries, microbial
and non microbial contaminants, their sources and entry points in milk during various
stages of production, Good Hygiene Practices (GHP) during milk production operations
Microorganisms associated with raw milk, morphological and biochemical
characteristics of important groups and their classification, significance of different
groups of bacteria i.e. psychrotrophs, mesophiles, thermodurics, and thermophiles in
milk. Microbiological changes in bulk refrigerated raw milk, Impact of various stages like
milking, chilling, storage and transportation on microbial quality of milk with special
reference to psychrotrophic organisms, Direct and indirect rapid technique for
assessment of microbial quality of milk Role of microorganisms in spoilage of milk,
souring, curdling, bitty cream, proteolysis, lipolysis, abnormal flavors and discoloration.
Mastitis milk: Processing and public health significance, organisms causing mastitis,
somatic cells secreted in milk, detection of somatic cell count (SCC) and organisms
causing mastitis in milk. Milk as a vehicle of pathogens, Food infection, intoxication and
toxic infection caused by milk borne pathogens like E. coli, Salmonella typhi, Staph
aureus, Bacillus cereus etc. Antimicrobial substances in milk: immunoglobulin,
lactoferin, lysozymes, LP systems etc.

3. Food and Industrial Microbiology

Food Microbiology: Basic aspects and scope of food microbiology. Intrinsic and extrinsic
factors that affect microbial growth in foods. Microbial spoilage of fruits, fruit juices,
vegetables, cereals, meat, poultry, sea foods, carbonated soft drinks, canned foods;
control of spoilage. Food preservation physical methods; chemical preservatives and
natural antimicrobial compounds, biology based preservation system. Industrial
Microbiology: Fermentation processes: the range, components and types (submerged,
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surface and solid state fermentation): criteria for selection of industrially important
microorganisms, media for industrial and inoculums development; down stream
processing of fermentated products. Fermenters: types, functions, design and control;
chemostat and turbidostat. Microorganism and processes involved in the production of
industrial alcohol, organic acids (citric lactic), enzymes (protease, lipase and rennet),
vitamin (B-12), antibiotic (nisin) and microbiology of effluent treatment in food
industry.

4. Starter Cultures and Fermented Milk Products

Introduction of starter cultures & their importance in dairy industry, classification of
Lactic Acid Bacteria, Metabolism of Lactic Acid Bacteria and diacetyl production,
production of antibacterial substances by lactic starter cultures. Mixed and define strain
starter culture, propagation of starter cultures, factors affecting their propagation;
starter concentrates- direct bulk and direct vat starter cultures; starter distillates.
Quality and activity of starter cultures, defects in starters and their control, starter
failures, antibiotic residues, sanitizers and bacteriophages. Preservation of starter
cultures: freezing and freeze-drying, factors affecting the survival of cultures during
preservation. Role of starter cultures in the preparation of various fermented milks;
classification of fermented milks Microbiology of dahi and yoghurt, different types of
dahi and yoghurt, preparation; defects and their control. Microbiology of milk products,
their nutritional and therapeutic significance. Kefir and Kumiss, origin and
characteristics: microbiology of Kefir grains. Microbiology of other fermented milks
such as Bugarian milk, cultured buttermilk, Leben and Yakult, their significance. Concept
of probiotic starters and their application in probiotic dairy food.

5. Dairy Biotechnology

Definition, scope and historical development of biotechnology, achievement and future
application: structure of DNA and RNA, DNA replication, protein synthesis, genetic code,
mutations: Vectors, cloning strategies in bacteria and animals, DNA technology.
Protoplast fusion &: Tissue culture in dairy cultures. Application of biotechnology in
food and dairy industry, dairy effluents. Genetic manipulation of dairy starters for
improved attributes of commercial value. Dairy enzymes and whole cell immobilization.
Ethical issues related to use of genetically modified foods.

6. Quality and Safety Monitoring in Dairy Industry

Current awareness on quality and safety of dairy foods, consumer awareness and their
demands for safe foods, role of codex alimentarious commission (CAC) in harmonization
of international standards, quality (ISO 9001:2000) and food safety (HACCP) system and
their application during milk production and processing. National and international
food regulatory standards, BIS, PEA, ICMSF, IDF etc., their role in the formulation of
standards for controlling the quality and safety of dairy foods. Rapid assessment of dairy
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food for microbial and non-microbial contaminants, Enumeration Principles in
detection of predominant spoilage organisms and pathogens like indicator organisms,
E.coli, salmonella, shigella, staph aureus, Bacillus cereus and non microbial
contaminants like antibiotic residues, aflatoxin, pesticides other inhibitors etc from.
dairy foods and their control measures. Microbial quality of water and environmental
hygiene in dairy plant, chlorination of dairy water supply, quality of air. Personnel
hygiene, treatment and disposal of waste water and effluents; setting up of a
microbiological pathogen lab in a dairy plant and its safety concern.

[1I. DAIRY TECHNOLOGY
1. Market Milk

Market milk industry in India and abroad: Distinctive features of tropical dairying as
compared to those of the tropical climate of developed countries. Collection and
transportation of milk; a) Organization of milk collection routes b) Practices for
collection of milk, preservation at farm, refrigeration, natural microbial inhibitors,
lactoperoxidase system. c) Microbial quality of milk produced on farm. Effect of pooling
and storing on microbial quality of refrigerated milk. Role of psychrotrophs, Role of
tropical climate on spoilage of milk.d) Chemical tests for grading raw milk. e)
Microbiological tests for grading raw milk. Reception and treatment (pre-processing
steps) of milk in the dairy plant: a) Reception, chilling, clarification and storage: General
practices. b) Homogenisation: Definition, pretreatments, theories, synchronization of
homogenizer with operation of pasteurizer (HTST) c) Effect of homogenization on
physical properties of milk. d) Bactofugation: Theory and microbiology. Thermal
processing of milk: a) Principles of thermal processing: kinetics of microbial destruction,
thermal death curve, arrhenius equation, D value, Z value, Fo value, Q1o value. b) Factors
affecting thermal destruction of micro-organisms. c) Definition and description of
processes: Pasteurization, thermisation, sterilization, UHT Processing. d) Microbiology
of pasteurised milk, thermdzes, sterilized & UHT milk. e) Product control in market milk
plant. f) Defects in market milk. g) Manufacture of special milks: toned, doubled toned,
reconstituted, recombined, flavoured, homogenized vitaminised and sweet acidophilus
milk. h) Manufacture of sterilized milk. i) Distribution systems for market milk. Quality
and safety aspectes in dairy food chain, good manufacturing practices (GMP) in dairy
processing. UHT processing of milk: a) Relevance of UIIT processing in the tropical
climate b) UHT plants: Description Direct, Indirect, with upstream and downstream
homogenization, third generation UHT plants c) Aseptic packaging, types and systems
of packaging, sterilizing packages, filling systems. d) Technical control in the UHT plant.
Training of personnel. Plant hygience, e) Shelf life of UHT milk and tests for UHT milk.
Nutritive value of milk. Effect of heat processing on nutritive value. Efficiency of plant
operation: product accounting, setting up norms for operational and processing losses
for quantity, fat and SNF, monitoring efficiency. Maintaining plant hygiene & HACCP.
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2. Traditional Dairy Products.

Status and significance of traditional milk products in India. Khoa: Classification of types,
standards methods of manufacture and preservation factors affecting yield of khoa.
Physico-chemical changes during manufacture and storage of khoa. Mechanization in
manufacture of Kkhoa. Confectioneries made from Khoa-Burfi, peda, Milkcake,
Kalakhand, Gulabjaman and their compositional profile and manufacture practices.
Rabri and Basundhi: Product identification, process description, factors affecting yield
physico-chemical changes during manufacture. Channa: Product description, Standards
method of manufacture, packaging and preservation. Chhana-based sweets, Rasogolla,
Sandesh, Ras-malai. Mechanization of manufacturing process. Paneer Product
description standards method of manufacture packaging and preservation. Physico-
chemical changes during manufacture and storage. Mechanization of paneer
manufacturing/packaging process. Srikhand: Chakka-product description, standards
method of manufacture, small scale and industrial, packaging and preservation aspects.
Shrikhand-save as chakka. Physico-chemical changes and quality assurance during
manufacture and storage. Sandesh: Product description method of manufacture and
packaging process. Misti dahi: Product description method of manufacture and
packaging process. Kheer and Payasam: Product description methods of manufacture,
innovations in manufacturing and packaging processes. Microbiology of indigenous milk
products, predominance of spoilage & pathogenic organisms in Khoa, Chhanna, Paneer,
Shrikhand, their spoilages, control measures & legal specifications. Biopreservative
principles in enhancing the self-life of indigenous milk products including active
packaging.

3. Fat-Rich Dairy Products

Status of fat-rich dairy products in India and abroad Cream: a) Definition & Legal
standards, Effeciency of cream separation and factors affecting it, control of fat
concentration in cream. b) Planning and operating a cream production unit)
neutralization, standardization, pasteurization and cooling of cream. c) Preparation and
properties of different types of cream, table cream, sterilized cream, whipped cream,
plastic cream, frozen cream and chip-dips (cultured cream), UHT processing of cream.
d) Bacteriology of cream including defects, factors affecting quality of cream, ripening of
cream e) Packaging storage and distribution, defects (non-microbial) in cream and their
prevention.

Butter: a) Introduction to the butter making process, theory of churning, Legal
standards, b) Technology of Butter manufacture, Batch and continuous methods. Over-
run in batter, control of fat loses in butter-milk, packaging and storage, transportation,
defects in butter, theology of butter, uses of butter. Microenvironment in cream and
butter, impact of critical process factors on entry of spoilage and pathogenic organisms
in cream & butter, their spoilages & control measures. Legal microbiologies
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specifications of cream & butter. Butter making equipment: Construction, operation,
care and maintenance of cream separators, coolers and vacreator, factory butterchurn
and continuous butter making machine. Special butters and related products a)
Manufacture, packaging, storage and properties of whey butter, flavoured butter,
whipped butter, renovated butter/fractionated and polyunsaturated milk fat products,
vegetable oil-blended products and low-fat spreads. b) Manufacture,

packaging, storage and characteristics of margarine of different types. Ghee and butter
oil: a) Methods of ghee making-batch and industrial processes, innovations in ghee
production, procedure, packaging and preservation of ghee; utilization of substandard
milk. b) Ghee: Composition and changes during manufacture fat constants.

4. Cheese Technology

Origin and history of development of cheese manufacture, status and scope in India and
abroad. Definition, standards and classification of cheese. Milk quality in relation to
cheese making. Treatment of milk, Physical and chemical. Cheese additives and
preservatives. Role of starter culture in relation to cheese quality. Rennet preparation
and properties, rennet substitutes. Action of rennet on milk in relation to cheese making.
Manufacture of different varieties of cheese: Cheddar, Gouda, Swiss, Mozzarella, Cottage.
Microbiological changes during preparation ripening in cheese. Role of milk
constituents and changes during manufacture and ripening in cheese. Factors affecting
yield of cheese. Packing, storage and distribution of cheese. Accelerated ripening of
cheese. Microbiological defects in cheese; their cause and prevention. Manufacture of
processed cheese, cheese spread and processed cheese foods. Mechanization and
automation in cheese processing. Microbiological critical control of cheese cold store.

5. Ice-Cream And Frozen Desserts

History, development and status of ice cream industry, History, development and status
of ice cream industry, Definition, classification and composition of ice cream and other
frozen desserts, Stabilizers and emulsifiers-their classification, properties and role in
quality of ice-cream, Technological aspects of ice cream manufacture, Thermodynamics
of freezing and calculation of refrigeration loads, Types of freezers, refrigeration control
/ instrumentation, Types of freezers, refrigeration control/instrumentation, Hygiene,
cleaning and sanitation of ice cream plant, Effect of process treatments on the physico-
chemical properties of ice-cream mixes and ice cream, Processing and freezing of ice-
cream mix and control of over run, Packaging, hardening, storage and shipping of ice-
cream, Defects in ice cream, their causes and prevention, Physico-chemical properties of
ice-cream and compositional standards. Microenvironment in ice cream,
microbiological quality of ingredients, critical process factors & their impact on entry of
pathogen in ice cream, their survival during storage, food poisoning out breaks, food
safety & legal standards, Recent advances in ice-cream industry and plant management,
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Technology for preparation of dried ice-cream milk mix. and Nutritive value of ice-
cream.

6. Condensed And Dried Milk

History, status and scope in India and abroad, Definition and legal standards: Condensed
milk, sweetened condensed milk and evaporated milk,, Manufacturing techniques;a)
Manufacture of evaporated milk including pilot sterilization test b) Manufacture of
sweetened condensed milk c) Recombined sweetened condensed milk. Grading and
quality of raw milk for condensed and evaporated milk, Physico-chemical changes
taking place during manufacture of condensed milk, Heat stability of milk and
condensed milk, Physico-chemical properties of condensed milk and role of stabilizers
in the stability of condensed milk, Chemical defects in condensed milk, their causes and
prevention., Microbiological qualities of condensed milks, preservative used in
evaporated, condensed & dried milks, a) Type of microorganisms occurring in
condensed milks b) Survival and growth of microorganisms during manufacture and
storage.c) Microbiological standards, d) Type of spoilage and their prevention. Recent
advances with reference to freeze concentration and membrane concentration, Dried
Milks: History and status in India and abroad, Grading and quality of raw milk for dried
milks, Manufacture of skim milk powder (SMP), whole milk powders and heat classified
powders, Physico-chemical changes taking place during manufacture of dried milks,
Physical properties of dined milks, Defects in dried milks during manufacture and
storage, their causes and prevention, PFA, BIS and International Standards for dried
milk Manufacture of infant foods, malted milk foods and other formulated dried
products, Microbiological quality of various dried milks including infant foods and
Management of condensed and dried milk industry.

7. By Product Technology

Status, availability and utilization of dairy by-products in India and Abroad. Associated
economic and pollution problems, Physico chemical characteristics of whey, butter milk
and ghee residue, By-products from skim milk: a) Casein types of commercial casein
their specifications, manufacturing processes with basic principles involved. b)
Industrial and food uses of caseins c) Manufacture of sodium and calcium caseinates
their physico-chemical and functional properties and food applications d) Manufacture
of casein hydrolysates and its industrial application e) Cooprecipitates: types, their
specifications, manufacturing processes with basic principles involved, functional
properties and food applications. Whey processing: a) Fermented products from whey,
b) Beverages from whey c) Deproteinized and demineralized whey d) Condensed whey
e) Dried whey, types and their specification, manufacturing techniques. F) Utilization of
whey products. Whey protein concentrates: a) Methods of isolation with basic principles
involved, physico-chemical properties of whey proteins concentratesb) Functional
properties and food applications of WPC. Lactose methods for the industrial production

9 |Page



of lactose, refining of lactose, uses of lactose and hydrolysis of lactose. Butter milk
processing a) Condensed butter milk b) Dried butter milk c) Utilization of butter milk
products Ghee residue. Composition, processing and utilization Nutritional
characteristics of by products.

8. Judging of Dairy Products

Introduction, definition and importance of sensory evaluation in relation; to consumer
acceptability and economic aspects, factors affecting food acceptance. Terminology
related to sensory evaluation. Design and requirements of sensory evaluation
laboratory Basic principles: Senses and sensory perception, Physiology of sensory
organs, Classification of tastes and odours, threshold value factors affecting senses,
visual, auditory, tactile and other responses Fundamental rules for scoring and grading
of milk and milk products Procedure: Types of tests difference tests (Paired comparison,
due-trio, triangle) ranking, scoring. Hedonic scale and descriptive tests. Panel selection,
screening and training of judges. Requirements of sensory evaluation, sampling
procedures. Factors influencing sensory measurements. Milk Classes of raw and
processed milks, defects associated with them, milk score card and its use. Judging and
grading of milk. Fermented milks. Desirable and undesirable characteristics of
fermented milks, sensory evaluation of dahi, yoghurt, chakka, srikhand, lassi and other
fermented drinks. Cream: Desirable attributes and defects in cream Score card for
cream, Judging and grading of different types of cream. Butter: Specific requirements of
high grade butter, undesirable attributes of butter, butter score-card, sensory evaluation
of butter. Ghee: Grades of ghee, special requirements of quality ghee, defects in ghee,
sensory evaluation of ghee. Frozen dairy products: Desirable and undesirable
characteristics of frozen dairy products. Sensory evaluation of ice cream, kulfi and milk
sherbets. Cheese Quality attributes of some common cheese varieties and their defects,
score card for cheese. Sensory evaluation and grading for cheddar, cottage and other
varieties of cheeses. Dried dairy products. Desirable and undesirable characteristic of
dried milks Judging and grading of dry milk products. Concentrated milks: Desirable
attributes and defects. Judging and grading of evaporated and condensed milk. Heat
desiccated Indian milk products: Desirable and undesirable characteristics. Sensory
evaluation of khoa and khoa based sweets, Acid coagulated Indian milk products
desirable arid undesirable characteristics. Sensory evaluation of paneer, chhana and
chhana based sweets. Consumer acceptance studies: Objectives. Methods, types or
questionnaires, development of questionnaires, comparison of laboratory testing and
Consumers studies, limitations. Interrelationship between sensory properties of dairy
products and various instrumental and physico-chemical tests Preparation of milk and
milk products with defects, techniques for simulation.

9. Food Technology-1
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Status of food processing industries in India and abroad, magnitude and inter-
dependence of dairy and food industry, prospects for future growth in India. Harvesting,
transportation and storage of fruits and vegetables. Post harvest processing of fruits and
vegetables. Peeling, sizing, blanching, Canning of fruits and vegetables, Drying and
freezing of fruits and vegetables. Juice processing- General steps in juice processing, role
of enzymes in fruit Juice extraction, equipments and methods of fruit juice extraction,
preservation of fruit juices, fruit juice clarification, concentration of fruit juices, fruit
juice powders. Fruit juice processing, Orange and tangerine, Lemon and lime juice Apple
juice, Grape juice, Nectars, pulpy juices, tropical blends, Vegetable juices. Jam, Jelly,
Marmalade, Pectin: Chemistry & technology. Fruits and vegetable preserves, Glazed,
Crystallized fruits. Tomato base products: Juice, puree, paste, sauce, ketchup. Pickles:
Principle of pickling, technology of pickles. Beverages Classification, scope, carbonated
non-alcoholic beverages and its manufacture. Fruit beverages and drinks, additives for
fruit based beverages. Coffee: Production practices, structure of coffee/cherry, Coffee
processing including roasting, grinding, brewing extraction, dehydration,
aromatizxation, instant coffee. Tea-Tea leaf processing, green, red, yellow, instant tea
Technology of confectionery foods- Candies, Chewing gums and bubble gums, Toffees,
Caramels, Standards of confectionery products. Chocolate products: Cocoa bean
processing, chocolate liquor, Standards of confectionery products functional foods:
Introduction, Phytochemicals, Milk ingredients as nutraceuticals, fiber-rich food
products etc.

10. Packaging Of Dairy Products

Introduction, Importance of Packaging, History of Package Development, Packaging
materials, a) Characteristics of basic packaging materials. Paper (paper board,
corrugated paper, fibre board), Glass, Metal, Plastics, Foils and laminates, retort
pouches, Package forms, Legal requirements of packaging materials and product
informatio. Packaging of milk and dairy products such as pasteurized milk, UHT-
sterilized milk, aseptic packaging, fat rich products-ghee and butter, coagulated and
desiccated indigenous dairy products and their sweetmeades, concentrated and dried
milks including baby foods. Modern Packaging Techniques, Vacuum Packaging, Modified
atmosphere packaging (MAP), Eco-friendly packaging, Principles and methods of
package sterilization, Coding and Labelling of Food packages, Aseptic Packaging (AP),
Scope of AP and pre-requisite conditions for AP, Description of equipments (including
aseptic tank) and machines- Micro-processor controlled systems employed for AP,
Package conditions and quality assurance aspects of AP, Microbiological aspects of
packaging materials Disposal of waste package materials, Packaging Systems.

11. Dairy Plant Management and Pollution Control

Production Management. Definition, Function and structure of Production Management,
Production planning & Control, Work study and measurement moiton and time study,
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Plant Operations. Efficiency factors losses, Financial and Managerial efficiency Provision
for Industrial Legislation in India, Particularly in dairy industry, Personal Management.
Manpower planning, recruitment, training, transfer, promotions policies, Job
specifications, Job evaluation, Job enhancement, Job enrichment, MBO, working
conditions. Safty hazards, hazards prevention security for plant machinery and the
employees, Plant Maintenance. Prevention & Break-down maintenance Spare parts
inventory, tools & lubricants etc. Food hygine, personnel hygine, plant hygine, water
quality etc. Cleaning and Sanitation - different type of cleaning and sanitizing agents,
Effluent treatment: Type, degree and treatment of waste

12. Food Technology-11

Coreal grams, legumes and oilseeds, Structure and composition of cereals, legumes and
oilseeds, Milling of paddy, quality factors of rice grains, processing of rice bran oil,
Instant nee, quick cooking rice, canned rice, Milling technology of wheat, Criteria of
wheat flour quality, improvers for wheat flour, Types of wheat flour, Milling technology
of maize, wet milling of com, Milling technology of barley, malting of barley and its
utilization in manufacture of value added food products including malted milk foods,
Alcoholic beverages, Dehuaaing and processing technology of important pulses,
Dehulling and extraction of oil in major oilseed crops like soy bean, mustard, sunflower,
ground nut, Vegetable protein concentrates / isolates, Utilization of oil cake in food
formulation. Bakery and Snack technology :Technology of bread, biscuits, crackers and
cakes, Technology of manufacturing process of Pasta foods Macaroni, Noodles and
Spaghetti, Technology of breakfast cereals. com flakes, puffed, extruded snacks, Potato
chips Meat, fish and egg technology Development of meat, poultry, egg and fish industry
in India, Pre-slaughter care, handling and ante mortem inspection of animal, Stunning
and slaughtering techniques, Postmortem inspection, rigor mortis and conversion of
muscle to meat, Processing of meat and meat products curing, smoking, edeboning and
comminuted, Slaughterhouse sanitation, meat hygiene and zoonotic diseases,
Processing of poultry meat, Egg and egg products Processing of albumen, yolk and whole
egg, drying and freezing of egg, quality assessment of egg, Types, handling,
transportation and marketing of fish, Preservation of fish, Manufacturing process of fish
protein concentrate, fish sausages, dehydrated fish and fish pickles Cleaning and
sanitation, Waste management of food processing plants.

IV. DAIRY CHEMISTRY
1. Physical Chemistry of Milk

Constituents and gross composition of milk of different species and breeds of milch
animals, Colloidal State Distinction between true and colloidal solution, lypophilie &
lypophobic solution, properties of colloidal system. Properties of colloidal systems, Gels-
their formation and properties. Milk as a colloidal system and its stability. Elementary
idea about emulsion. Density Density and specific gravity, pyknometer method,
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hydrometer lactometer. Density and specific gravity of milk, effect of various processing
variables on the density and specific gravity of milk. Liquid State Surface tension, surface
energy interfacial tension. Surface tension of mixtures. Surface tension of milk and the
factors affecting it. Viscosity- Definition of viscosity, Newtonian and Non-Newtonian
liquids, Stokes Law, influence of temperature and concentration of solute on viscosity.
Viscosity of milk, evaporated milk and condensed milk. Refractive index. Colligative
Properties of Dilute Solution: Vapour pressure, Raoults Law, Depression of freezing
point, Elevation of boiling point. Freezing point and boiling point of milk. Osmosis and
Osmotic pressure. Inter-relation of colligative properties.

Aqueous solution of Electrolytes: Electrolytes, non-electrolytes, ionic mobility, electrical
conductance, Ostwald Dilution Law, Kohlrawsch Law, Electrical conductance of milk
lIonic Equilibria Dissociation of water, ionic product of water, concept of pH and pOH and
their scale. Acids and bases: Bronsted Lewis concepts of acids and bases, dissociation
constants of acids and bases. Salt-then hydrolysis Buffer solutions. Derivation of
Henderson Hasselbach equation and it application, buffer capacity and buffer index,
milk as a buffer system. Equilibrium of electrolytes, pH indicators. Oxidation- Reduction:
Redox potential, Nernst equation, electrochemical cells. Hydrogen, glass and calomel
electrodes. Redox system of milk. Nuclear Chemistry: The nature of isotopes, radio
isotopes. Half life period of radio isotopes. Some of the important radio isotopes.
Occurrence of radio nuclide in milk & milk products. Molecular Spectroscopy: The
spectrum of electromagnetic radiation, the laws of Lambert and Beer, visible, and ultra-
violet Spectroscope. Mention of mass, NMR spectroscopy.

2. Chemistry of Milk

Definition and structure of milk, factors affecting composition of milk, Nomenclature
and classification of milk proteins, Casein: Isolation, fractionation and chemical
composition, physico-chemical properties of casein, Whey proteins: Preparation of total
whey proteins: a-Lactalbumin and 3- Lactoglobuline Properties of a Lactalbumin and 13
lactoglobulin, Immmunoglobulin and other minor milk proteins and non proteins
nitrogen constituents of milk, Hydrolysis and denaturation of milk proteins under
different physical and chemical environments, Estimation of milk proteins using
different physical and chemical methods, Importance of genetic polymorphism of milk
proteins Milk enzymes with special reference to lipases, Xanthine Oxidase, phosphates,
proteases and lactoperoxidase, Milk carbohydrates their status and importance.
Physical and chemical properties of lactose, Sugar amine condensation, amadori re
arrangement, production of hydroxyl methyl furfural (HMF), Processing related
degradation of lactose, Definition, general composition and classification of milk lipids.
Nomenclature and general structure of glycerides, factors affecting the fatty acid
composition. Milk phospholipids and their role in milk products, Unsaponifiable matter
and fat soluble vitamins, Milk Salts: Mineral in milk (a) major mineral (b) Trace
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elements, physical equilibria among the milk salts and Milk contact surfaces and metallic
contamination

3. Chemical Quality Assurance

Importance of chemical quality control in dairy industry, setting up quality control
laboratories and testing facilities, mobile testing laboratories. Sampling procedures,
labeling of samples for analysis choice of analytical tests for milk and milk products for
chemical analysis, instrumental methods of analysis. Calibration of dairy glassware
including butyrometer, pipettes, burettes, hydrometers, lactometers and freezing point
thermometer Preparation and standardization of reagents required in the analysis of
milk and milk products. Application of PFA, AGMARK, BIS and codex related to dairy
products for the quality control of milk and milk products. Preservatives, neutralizers
and adulterants in milk and milk products and their detection. Accreditation of
analytical laboratories, Hazard analysis and critical control points (HACCP) Prediction
of shelf life behavior of milk and milk products. Milk contact surfaces, metallic
contamination, environmental contaminates such as pesticides, antibiotics, heavy
metals in dairy products: methods of estimation. Soft and hard water, temporary and
permanent hardness, softening of hard water.

4. Food Chemistry

Water: Water binding and chemical reactions mediated by water. Food Proteins:
Classification, physico-chemical properties, Reaction involved in processing, Reactions
with alkali, Enzyme catelysed reactions involving hydrolysis and proteolysis, Theories
of formation of texturised proteins. Lipid: Reactions involved during deep frying of food
viz., autoxidation of saturated acyl lipids and polymerization. Lipoprotein and
membrane definition, classification and involvement in the formation of biological
membranes.

Unsaponifiable matter contents in various fats and oils. Edible fats and oils, classification
and chemical composition. Carbohydrates: Legumes, jellies polysaccharide viz. linear,
branched and modified. Properties and utilization of common polysaccharides, viz.
cellulose, glycogen, hemicellulose and pectin. Enzymatic degradation of
polysaccharides, viz, agar, alginate. Carrangeenan, gums and starch. Production of
dextrans and malto dextran. Food Enzymes: Hydrolases and lipases, utilization in food
industry, effect of inihibitors, pH and temperature. Minerals in foods: Main Elements,
trace elements in eggs, cereal and cereal products, vegetables and fruits. Aroma
compounds in foods: Threshold value, off flavours. Food additives: Vitamins, amino
acids, minerals. Aroma substance flavour enhancers-monosodium glutamate,
nucleotides. Sugar substitutes, sorbitol, Sweeteners-saccharin, cyclamate. Food colours.
Anti-nutritional factors and Food contanimant: Toxic-trace elements, radio nuclides.
Cereals and cereal products: Individual constituents, like proteins, lipids, carbohydrates
and vitamins in cereals flour and their relationship in dough making. Type of flours,
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bread making and non-bread making chemical composition, influence of
additives/minor ingredients on baking properties. Physical, chemical changes during
baking. Legumes Classification composition and physico-chemical properties.
Vegetables and fruits: Classification, general composition, chemical changes during
ripening and storage. Jams, jellies and pickles Classification, composition and
preservation. Beverages: Classification, Coffee, Tea and Cocoa-gradation, composition,
chemical changes during processing, volatile compounds. Preservation of Foods General
principles of food preservation, chemical preservation, preservation through
irradiation.

5. Biochemistry & Human Nutrition

Biochemistry Enzymes Ribozymes, isozymes, allosteric enzymes, zymogens, regulatory,
Classification and mechanism of enzyme action, Factors affecting rate of enzyme
catalyzed reaction, enzyme inhibition, Enzymes coenzymes and co-factors immobliation
of enzymes, Nucleic acids and Bioenergetics Structure and function, definition and
composition. Structure of RNA & DNA-Anabolism and Catabolism of carbohydrates,
lipids and proteins. Vitamins and Hormones Structure & functions, general description
Relationship between vitamins and hormones in terms of their biological role.
Elementary knowledge of milk synthesis in mammary gland.

Human Nutrition: Theory and definition, Scope of Nutrition: Functions of the various
nutrients in body. Digestion, absorption and assimilation of nutrients. Comparative
requirements and nutritional requirement of different age groups. (WHO and ICMR
standard) Methods of evaluation of nutritive value of foods Nutritional value of cow,
buffalo and human milk. Milk intolerance: lactose deficiency and protein hyper
sensitivity. Safety aspects of food additives, toxic elements, radionuclides, pesticides and
antibiotic residues in milk and milk products. Institutional feeding of workers. Planning
and implementation of national food and nutrition policies and programme. Regulatory
aspects of nutrition, IDF code on nutrition, nutrition facts under NLEA, Nutrient
descriptors, serving size and nutritional claims.

6. Organic Chemistry

Hydrogen bonding: Concepts of hydrogen bonding inter and intra molecular hydrogen
bonding in alcohol, carboxylic acids and other molecule. Hydrophobic interactions:
Elementary idea of hydrophobicity and its importance in the structure of proteins.
Alcohols: Important properties of mono, di and trihydric alcohols (Glycol and Glycerol)

Aldehydes and Ketone Reactions of aldehydes and ketones. Importance of carbonyl
compounds in food flavors. Carboxylic acids: lonization constant and strength of
carboxylic acids. Important reactions of carboxylic acid, Derivatives. Esters, Amides,
Lactones their preparation and reactions. Amines: Basic character of amines, important
reactions. Phenols Acidic character of phenols and effect of nuclear subsituents on it.
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Reactions in phenols. Substituted carboxylic acid important reactions of halogen
substituted, Keto and Hydroxy acids Zwilter-ion forms, its properties viz melting point
and volatility. Amino Acids and Peptides Synthetic and natural amino acids General
properties of amino acids. Definition and classification of proteins. Primary, secondary,
tertiary and quaternary structure of Proteins, Carbohydrates: Definition, Classification
and isomerism. Derivation of structure of Glucose, open chain and ring structure,
evidences for ring structure stereochemistry and stability of anomers Reactions of
monosaccharides. Fatty acids and Lipids: Definition and classification Important
reaction of fatty acids (saturated and unsaturated) Structure and properties of Neutral
lipids, phospholipids and cholesterol.

V. DAIRY BUSINESS MANAGEMENT
1. Economic Analysis

Basic concepts-wants, goods, wealth, utility, consumption, demand and supply,
Consumer behaviour-law of diminishing marginal utility and equi-marginal utility,
cardinal and ordinal utility approach for consumer's behaviors. Theory of demand-law
of demand, demand schedule, demand function, determinates of demand, individual
consumer demand and market demand, demand forecasting, elasticity of demand, price
elasticity, income elasticity and cross elasticity, Consumer's surplus. Theory of
production concepts of firm and industry, basic factors of production and their role,
production function for a single product, nature of production function, laws of returns.
Concepts of costs-fixed and variable costs, short run and long run costs, average and
marginal costs, economics and diseconomies of scale Concept of market types of market,
pricing and output under different market situations, market price and normal price,
price determination under perfect Competition, monopoly, oligopoly and monopolistic
competition. National income GDP, GNP, NNP, disposable personal Income, per capita
income, inflation. Economic features and characteristics of dairy sector in India. Dairy
development strategy with special emphasis in post-independence era and Operation
Flood Programme

2. Financial Management and Cost Accounting

Introduction: Definition, scope and objectives of financial management. Different
Systems of Accounting: Financial Accounting, Cost accounting, Management Accounting.
Doubles entry system of Book-Keeping. Preparation of Accounting Records: Journal,
Purchases and Sales Book and Posting in Ledger, Cash Book. Preparation of Final
Accounts and adjustments at the end of trading period. Preparation of Trial Balance
Banking Transactions and Bank reconciliation statements. Statements of Financial
Information: Accounting system: A source of financial statements, Classification of
capital and revenue expenditure, Balance Sheet, Profit and Loss Account, Statement of
changes in the financial position, funds flow statements, cash flow statement, uses of
funds flow and cash flow statements in Financial decision making Financial Analysis
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Nature and uses of financial analysis, Liquidity ratios, Profit analysis and operating
leverage, Break even analysis, Profit analysis and operating Leverage ratios, Activity
ratios, Profitability ratios, Utility of Ratio analysis. Cost Volume analysis, Utility of CVP
analysis Capital Structure: CS Planning, risk return trade off, financial leverage. Cost of
capital: Management of cost of capital, cost of debt, debentures, preference share capital,
equity share capital & retained earning, overall cost of capital. Investment decision:
Time value of money, Net present value, Investment evaluation criteria, NPV method,
Internal rate of return method, Profitability index method, Pay back period method,
Accounting rate of return method. Capital budgeting: Complex Investment Decisions:
Investment timing & duration Investment decisions under inflation, Investment
decisions under capital rationing. Project Report, Feasibility Report Valuation. Working
capital management- Concept & determinants of working capital, Estimating working
capital needs. Depreciation Concept and method. Introduction, Definition, Objectives,
Common terms. Costing: Essentials of sound costing system. Different methods of
costing, elements of cost: Labour-recording of time, idle time, methods of remunerating
labour, Premium & Bonus Plans, Materials, Overheads. Cost classification: Direct and
Indirect expenses, fixed and variable costs. Various methods of apportioning indirect
expenses. Inventory Management: Planning, control and costing Stores & storekeeping,
scope & importance, purchase procedure, types of purchase, location of stores &
materials, procedure for the movement of stores, different methods of pricing materials,
store records. Cost Sheets-Different methods, Statement of cost and statement of profit
estimates, Tenders or Quotations. Contract or Terminal costing. Process Costing Process
losses and inter-process profits, joint products and by products costing. Ascertainment
of cost of milk production. Preparation of Cost Account Information for managerial
decisions.

3. Operation Research

Introduction - Elementary concepts, objectives of operations research, Applications of
OR in decision-making. Modeling in Operation Research. Linear Programming
Introduction, mathematical formulation of the problem, Graphical solution, Simplex
technique for solving simple LP problems. Inventory Control Introduction and general
notations, Economic lot size models with known demand.

4. Industrial Statistics

Definition and scope; sources of animal husbandry and dairy statistic. Measures of
central tendency, Measures of dispersion, Mome skewness and kurtosis. Elementary
notions of probability, Laws of addition and multiplication probability. Theoretical
frequency distributions Binomial distributions and applications, Poisson distribution
and is applications, Nor distribution and its applications. Concepts of sampling methods-
Simple random sampling, stratifyrandom sampling, cluster sampling, systematic
sampling. Introduction to testing of hypotheses, Tests of significance-Z, 1, a, F tests, and
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their application in the field of dairying. Analysis of variance One way and two way
classification. Simple correlation coefficient and its test of significance, Line regression,
rank correlation Basic concepts of statistical quality control, Control charts for variables
and attributes, Fundamental concepts of acceptance sampling plan

5. Marketing Management and International Trade

Concept of marketing, Functions of marketing; concepts of marketing management,
scope of marketing management, marketing management. Process, concepts of
marketing mix, elements of marketing- mix. Market Structure and Consumer Buying
Behaviour: Concept of market structure, marketing environment, micro and macro
environments. Consumers buying behaviour, consumerism, Marketing Opportunities
Analysis: Marketing research and marketing information systems, Market
measurement- present and future demand, Market Forecasting, market segmentation,
targeting and positioning. Allocation and marketing resources. Marketing Planning
Process. Product policy and planning: Product-mix, product line, product life cycle. New
product development process. Product brand, packaging, services decisions. Marketing
channel decisions. Retailing, wholesaling and distribution. Pricing Decisions. Price
determination and pricing policy of milk products in organized and unorganized sectors
of dairy industry. Promotion-mix decisions. Advertising, How advertising works,
Deciding advertising objectives, advertising budget and advertising message; Media
Planning, Personal Selling, Publicity, Sales Promotion. Food and Dairy Products
Marketing. International Marketing and International Trade. Salient features of
International Marketing, Composition & direction of Indian exports, International
marketing environment, Deciding which & how to enter international market, Exports-
Direct exports, indirect exports, Licensing, Joint Ventures, Direct investment &
internationalization process, Deciding marketing Programme, Product, Promotion,
Price, Distribution Channels. Deciding the Market Organization; World Trade
Organization (WTO)

6. Communication Skills and Entrepreneurship Development

Communication Skills: Structural and functional grammar, meaning and process of
communication, verbal and non-verbal communication, listening and note taking,
writing skills, oral presentation skills; field diary and lab record; indexing, footnote and
bibliographic procedures. Reading and comprehension of general and technical articles,
précis writing, summarizing, abstracting, individual and group presentations,
impromptu presentation, public speaking. Group discussion. Organizing seminars and
conferences. Entrepreneurship Development: Assessing overall business environment
in the Indian economy. Overview of Indian social, political and economic systems and
their implications for decision making by individual entrepreneurs. Globalisation and
the emerging business entrepreneurial environment. Concept of entrepreneurship;
entrepreneurial and managerial characteristics, managing an enterprise; motivation
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and entrepreneurship development; importance of planning, monitoring, evaluation
and follow up, managing competition, entrepreneurship development programs; SWOT
analysis, Generation, incubation and commercialization of ideas and innovations.
Government schemes and incentives for promotion of entrepreneurship, Government
policy on Small and Medium Enterprises (SMEs) / SSIs. Export and Import Policies
relevant to horticulture sector. Venture capital. Contract farming and joint ventures,
public-private partnerships. Overview of horti inputs industry. Characteristics of Indian
horticultural processing and export industry Social Responsibility of Business

7.1T in Dairy Industry

Importance of Computerization and IT in dairy industries. Computers, Operating
Environments and information Systems for various types of dairy Industries, Principles
of communication. Role of Computer in Optimization, Introduction to Operation.
Research. A Computer Oriented Algorithmic approach: Queuing systems and waiting
models, PERT CPS and CPM. Dairy Process Modeling and Simulation. Introduction to
SCADA & INTELUTION, CAD and CAM in Dairy Industries Instrumentation, Process
control, Inventory control, Automation, Robotics, Expert Systems and Artificial
Intelligence, Instrumentation

8. Dairy Extension Education

History, need definition, philosophy, principles, approaches and objectives of extension
education, Present status of extension and rural Development programmes.
Teaching/learning process, Extension Teaching Methods, classification and selection of
teaching methods. Nature and importance of communication. Key elements of
communication. Models of communication, process, feedback and problems in
communication. Importance of audio-visual aids in extension education. Classification,
planning and selection of AV Aids. Identification of rural leaders, their characteristics,
roles and functions in rural development, training of rural leaders. Definition of groups,
natural types, principles of working with groups and their mobilization. Need, principles
and steps of programme planning. Evaluation of extension programmes. Diffusion of
innovations and categories of farmers. Conceptual orientation about different terms,
like- PRA, RRA, IVLP/TAR, ATMA, ATIC, PTD etc.

9. Environmental Studies

Environmental Science: An introduction, Ecosystem kinds, structure, characteristics,
functioning, Biochemical cycles, Natural resources and their managements,
Environmental pollution, Air pollution, Water pollution, Solid waste pollution, Noise
pollution, Soil pollution, Radio active pollution, Food processing industry waste and its
management, Management of urban waste water, Recycling of organic waste, Recycling
of factory effluent, Control of environmental pollution through low, Composting of
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biological waste and Sewage, uses of water disposal effluent treatment, microbial
examination.

10. Milk Production Management & Dairy Development

Introduction to Animal Husbandry, Distinguishing characteristics of Indian and exotic
breeds of dairy animals and their performance Systems of breeding and methods of
selection of dairy animals. General dairy farm practices-identification, dehorning,
castration, exercising, grooming, weighing Care of animals at calving and management
of neonates. Management of lactating and dry cows and buffaloes. Methods of milking,
milking procedure and practices for quality milk production. Dairy farm records and
their maintenance. Systems of housing dairy animals and maintenance of hygiene and
sanitation at dairy farm premises. Common disease problems in dairy animals, their
prevention and control. Feed nutrients required by animal body. Feed resources for milk
production and their nutritive values. Digestive system of ruminants. Measures of feed
energy. Nutrients requirements for growth and milk production. Feeding standards.
Structure and function of mammary system. Milk secretion and milk let-down. Male and
female reproductive system. Estrus to reproductive cycle. Ovulation, fertilization,
gestation, parturition, pregnancy diagnosis. Artificial insemination and embryo transfer
and their role in animal improvement. Introduction to biotechniques in dairy animal
production. Socio-economic and geographical features of Indian dairying. Traditional
Systems of cattle keeping, estimates of milk production, utilization and sale, cattle &
buffalo population and its distribution; trends in population growth, annual milk
production and per capita availability, productivity profile of indigenous dairy stock,
industrial by-products of livestock industry. Five year plans and dairy development,
resource inadequacy, post partition pressure, catalytic action of international air, major
aided dairy projects, public sector milk supply schemes; co-operative dairy
organizations, Anand pattern and perspectives; milk products manufacture in private
sector, import substitutions in dairy products. Strategy of cattle improvement;
pioneering role military dairy farm; key village scheme and its limitations, intensive
cattle development programme concept, approach and achievements. Public sector
dairy schemes, Economic burden performance analysis, National Dairy Development
Board-aim and objectives, policy orientation in dairy development. Operation Flood-
LILIII: programmes & Outlay, implementation, success, achievements, integrated
infrastructure of milk production, improvements of dairy co-operative organization,
Dairy development Corporations, Co-operative Dairy Federations, Self-reliance in dairy
development, income & employment potential. Conversion of milk into products,
utilization pattern indigenous & western products. Dairy problems and policies.

11. Computer Programming
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Problem solving with computers, flowchart and algorithm development, Data types
variables, constants, arithmetic and logical expressions, input/output statements,
conditional statements, control structures, arrays, functions, structures, unions,

Write a program to evaluate following series to calculate cos x

Cosx 1x2/2+x4/4+x6/6+ Compare the calculated value with the one by using library
function. Write a program which reads in indefinite number of Name, Marks1, Marks2,
Marks3 from keyboard and store them in a file along with total marks, Percentage marks
and Grade in a file.
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