
I.K. GUJRAL PUNJAB TECHNICAL UNIVERSIW
Estd. Ilnder Puniab Technical llniversiO Act' 1996

(Punjab Act No. I of 1997)

Ref. No. : IKGPTU/R"C/N/ 706
n"tea' /l'10'17

NOTIFICATION

sub: standard operating procedure (soP) for written test regarding
recruitment of Technical Assistants for Univercity Campuses'

Vice Chancellor approved on O llOlzOL7, the following Standard operating procedure (SOP)

for written test regarding recruitment of Technical Assistants for I.K. Gujral Punjab

Technical University Campuses.

1, Purposes and Scope:

LK. Gujral Punjab Technical University has established 14 teaching depaftments

under 7 faculties at its main campus in academic session 2016-17 vide notification

IKGPTU/REG/N 13524, dated L4l7Zl20I6. Based on the requirements raised by the

depaftments to cater the needs of various laboratories; recruitment of Technical

Assistants was assessed & process stated vide advertisement no. 506 (Annexure-
A) and corrigendum (Annexure-B). The distribution of posts in various

departments of main campus & other constituent campuses with required
qualifications and experience is placed at Annexure-C. As per Notification
IKGPTU/REG/N/4510, dated: 24/IU20t6 (Annexure-D), the selection procedure is

as under:

i) The selection for technical staff in each subiect
comprising 100 marks:

a) Section- A (Theory)

b) Section- B (Practical knowledge) -

shall be based on a written test

B0 Marks

20 Marks

The written test will consist of two sections. Section- A will consist of B0 objective
type multiple choice questions with one mark each for assessing theoretical
knowledge. Section-B will consist of 20 objective type multiple choice questions with
one mark each for assessing practical/experiments knowledge in the qualifoing

examination.
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ii) To qua|ify in the theory and practica| test, the candidate wi|| have to secure at

|east50%marKseparate|ythatis40marksoutofS0intheoryandl0outof
20 marks in practical knowledge based written test'

iii)Aftertheconductofwrittentest,theanswerkeywil|beuploadedonthe
Websitewithin24hoursforinvitingobjectionstoanswers,ifany.The
objection to any answer can be filled by the candidate on the prescribed

objection form available on the website within 3 days from the conduct of

written test. The candidate has to provide the relevant documentary proof in

the form of book, relevant article etc. in suppott of his/her objection,

otherwise the objection will not be entertained. Suggestions/objections to be

submitted O/o Vice Chancellor by addressing such objections to Vice

Chancellor onlY.

iv) In case of two or more candidates obtained equal marks in the sections A and

B, the merit will be decided in order of following:

a) Candidate with higher qualification shall be placed higher in merit.

b) If still there is a tie between candidates, elder in age will be placed

higher in merit.

c) If the tie still persists between candidates, the candidates obtaining

higher percentage of marks in qualifying academic qualification shall be

placed higher in merit.

v) The conduct of the written test and preparation of merit list shall be managed

through a committee with following constitution:

a) Dean to be nominated by Vice Chancellor

b) Registrar

c) Two Professors/Associate Professors from IKGPTU main campus/other
cam0uses.

The present SOP has been drafted to define the steps & procedure to be followed
for conducting written test for recruiting Technical Assistants so that the subiect
knowledge of applicants may be checked & best of them may be recruited.

2. Conduct of Written Test:

2.L Syllabus

For engineering streams, the syllabus from Department of Technical Education

and Industrial Training shall be downloaded. For sciences, syllabus as per UGC

model curriculum shall be applicable. The syllabus shall be vetted by the HOD

of concerned stream along with department faculty & if required necessary

changes may be done. Final approved syllabus will be sent to Department of
ITS of IKGPTU through Recruitment Cell to be uploaded on website.

f\"n
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Pattern of question Papers

Question papers shall consist of 100 multiple choice (four alternatives) objective type

questionscarryingonemarkeach.Thecandidateistoselectonespecificansweran(l
mark it on the answer sheet (OMR) with only dark black ball pen / Gel pen as per the

instructions contained in the Question Paper Booklet / OMR sheet'

Setting, selection and printing ofquestion papers

Two sets of question papers shall be prepared by two independent paper setters of

each stream. It shall be ensured that each question shall have a single specific

answer. The final question paper shall be selected from these sets. A single agency

shall be hired to print the PaPers.

2.3.1 Jumbling of questions

Four sets A, B, C and D shall be prepared by suitably jumbling the questions'

The jumbling key as generated from the press shall be manually checked and

approved by the written Test committee after the examination before it is

used for evaluation.

2.3.2 Issuance of admit cards

Admit cards shall be issued by examination department exactly 7 days before

the date of written test.

2,3.3 Uploading of answer key

After the conduct of written test, the answer key will be uploaded on the

website within 24 hours for inviting objections to answers, if any. The

objection to any answer can be filled by the candidate on the prescribed

objection form available on the website within 3 days from the conduct of
written test. The candidate has to provide the relevant documentary proof in

the form of book, relevant article etc. in suppott of his/her objection,

otherwise the objection will not be entertained. Suggestions/ objections to be

submitted O/O Vice Chancellor by addressing such objections to Vice

Chancellor only.

Evaluation and Declaration of Results:

3,1 Scanning and result preparation

A single agency shall be hired for the preparation of OMR, scanning and

preparation of the results. However, the result so prepared shall be counter

checked by engaging another independent agency /(or) at the university

comouter centre.

[,-,,
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3.2 Verification of results

Theresu|tsthuspreparedabovesha||beverifiedandapprovedbythe
committee before deciaration of results. The committee shall manually verify

at|east5o/ooftheoMRsheetsandceftif,/thecorrectnessoftheeva|uation.

3.3 Declaration of results

a) Final merit list shall be approved by the Vice Chancellor'

b) Committee shall hand over the approved list and other relevant records

of the conduct of selection process to recruitment section/HR section

for issuance of appointment letters as per University norms'

c) List of selected candidates shall be available on the University website

www.pru.ac.inwithinTdaysfromthedateofconductoftestandno
separate result cards will be sent'

4. Identification and Emphasis of Critical Steps:

The following critical steps are identified and the step-by-step procedure to deal with

the critical stePs is detailed'

4.L Setting of question PaPent

) Two independent sets of question papers.

) Coverage of entire sYllabi.

> Moderation and checking the correctness of answers by independent

team of experts.

4,2 Preparation and verification of results

F Single agency for printing of OM& scanning and preparation of results'

F Manual verification of results prepared for at least 5Yo of sample cases

by the committee.

4.3 Transparency

F Uploading of answer keys after the written test.

) AvailabiliW of roll numbers and results on website'

5. Records to be Kept

The OMR sheets and the attendance sheet of the students shall be preserved for

oeriod of 6 months from the date of declaration of results.

6. Who is Responsible

The activities of Technical Assistant Written Test-2017 shall be coordinated by the

committee appointed vide office order IKGPTU/DR/HRD/844, Dated t216120I7.

tA [\ contd' on Pase-os
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Authority

Any issue not covered here in shall be dealt with as per provisions of the information

on IKG PTU web-site and not withstanding any thing contained in this document Vice

chancellor, IKGPTU shall be the competent authority to decide on any issue

peftaining to written test and the decisions shall be final and binding'

Endst. No, IKGPTU/Reg/N lP7-7//

1. OSD to VC: For kind information of Vice- Chancellor

2. All HOD's (Teaching & Non-Teaching)

3. DR (ITS): For uploading on official website of IKGPTU

4. DR(HRD)

5. File copy

Dateilll'lo't7
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I,T. GUJRAT

PUNJAB TECHNICAL UHIVERSITY
JAt InDHAR-llAPt RTHAIA tftclflVAY. lt{PUBl}fAl.A Wtbsite : wum.ptu.ac'in

Advt. No. 5f6
Online qpdflcatiurls are irrvitsd for ths

$) willbe ap.pornted pssilion3with a 8ny such entrant Shall
bc eligibte for nerl promolion ooly afteracgurring the Ph.o. C'+gre*,

HEdbilfty: &etailof Elgibilirycritedaar€ avadablebn U.litersttywebsite www'plu.ac.rn.
Appllcation F€€ ' ADp]rcalron fae is Rs. 500/' for General Candidates and Rs. 2501" for

SC/ST candtdatss.
Baqcmrflsn'POlfoy : As pst{he Punlsb State Gow- florm$.
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Arsociata Protassor {Architect{re

Aprlrtrrnt litrarian {0rede-t
Assist*nl Librarian

Technical Arsislant 10300-3{880 {cP.3too}

Apptic8ilt6 for lhe post of feohnical Assislanl shBll €}(orcrse th€ chorce ol campuses rn the



Pu ni a b Tgg"|;*t"*,U n i vers ity
Jrlrndrrr . l(apurthrla lfighwrn Kepurttrelr

Reference is made to our Advertisement No. 506 appaared in
this newspaper on 25-05-?01 7

Pleass note that the Campus wise, Branch wise and Category
wioe details with essential qualifrcation / experience for the post
of Technical Assistant is updated on university website. The
last date for filling up of onflne apphcatron fos tho post of
TechnicalAssistant only has boen extended to 18-06-201 7 ancl
the last date ol submissisn of hard copy of application form is
extended lo 26-06-2017. The candiclates who have apptied
earlier are advised to visit university 'aebsite tor frash
gurdelines. ,

Advt no. 506/01

I
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No. ol Post5 Strerft j Quallffcrtion & €rp3rlenc!
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Campus
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I
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I.K. GUJRAL PUNJAB TECHNICAL UNIVERSITY

Esrd. Under Punjab Technlcal Unlversity Act, lgg6
(Puniab Aa No. I of 1997)

Ref. No. : IXGP|t!/R"g/N/45'10

NOTIFICATION

Vice Chancellor, IKGpTU has approved the
recruitment of Technical and Ubrary Staff in

University, Jalandhar (copy enclosed).

ootr:84,u.16

enclosed procedure for the

I. K. Gujral Punlab Technical

Raik,
Endorsement No.:QStl- I4:';i' Drrr6. 2t1,t t,t6
Copy to:

1. secretary to Vice chanceilor: For kind information to vice chanceilor^2. AII HODS, IKGPTU
3. DR (HRD)
4.,_-DR (Computqr Cgll): For upload on official website.',5. OtficeCopy f f ,.lt Glv

t"\

L K, Gujrat Pualsb Techgnl Univcni4l Jalsndhor
Jolan har Kapu hah Highwuy, Ncat Purlrya Gujrol *ierce City, Xaprthak - l1l 60j

Ph. No.0l822 - 66252t,662s0f Fox Nu : 01822-25j5M,662i26, Emall : rcgistrat@tu.ac.in
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I.K. GUJRAL PUNJAB TECHNICAL UNIVERSITY

Procedure for the recruitment of Technical and Library staffin IKG Puniab Technical

University {Referring Punjab Govt. Notitication No. 121152/2015-5 PP.2172013311

dated 28/03/2016)

'fhe seleciion of I'echnical stail and Ltbrary staff In the university shall be made as per

procedure and guidelines in reference to notificaiion vide letter No. 12r152/2015-5

PP -?172013311 daled 28.03.2016 issued by Punjab Governmenl and with approval of Board of

Governors. IKGPTU from time to time.

A. INVITING APPLICATIONS FOR THE POSTS :

The applications for lhe posls of Technical and Library staff as menlioned in Annexure-
.A.asapprovedbytheBoardofGovefnors,|KGPTUShat|beinvitedthroughopen

advertisement in ihe prescribed format through leading newspapers. The same shall be

posted on the universily website www.otu.ac.in along wilh detailed eligibility criteria in

accordance with the procedure and guldelines as prescribed by the Board of Governors'

IKGPTU. fronr time tc trme.

B. ELIGIBILITY CRITERIA :

The minimum eligibility for the post of Technical staff in Engineering and Technology,

Applied Sciences, Pharmacy, \,torkshop and Librarian etcshall b€ as per DTE' Punjab

Governmenl and tsoard r,rf Governors. IKGP'rU as arnended from time to time (copy

enclosed Annexure B1

C. SELECTION OF CANDIDATES:

(1) Selection for technical staff in each subtect shall be based on a written test

comPrising 100 marks:

80 Marks

20 marks

The written paper will consist of lwo sections section-A wilt consist o{ 80

objective lype multiple choice questions with one mark each for assesslng

theoretical knowledge. section-B will consistol 20 objective type multiple choice

questions with one mark each from assessing practical/experiments knowledge

in the qualliying examination. There shall be no negativ€ marking' Candidale will

mark their answer on OMR sheet

12) To qtralify in tne theory and practical test' the candidate will have lo secure

atteast 50% nlarKs separately ie 40 marks out of 80 in theory and 10 oul of 20

marks in practical knowledge based written test

(3) Atter the corlduct of written test' lhe answer key will be uploaded on the weirsile

for inviting objections to answers, if any The obiection lo any answer can be

filled by the candidate on the prescribed obiection from available on the website

within three days from the conduct of the written test' The candidate has lo

ptovide relevanl documentary prooJ in the form of..book relevant article etc in

suopo.t of his,'her oblection,' otherwise the ob.iection will not be entertained'

(i) Seclion-A (Theory)

(ii) Sectron-E](Practicalknowledge)

i,,\,t /'' j
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t Suggestiorri oblections to be subtntte(i U/O Vice Chartcellor by addressing such

obtection to Vice Chancellor only.

In case two or rnore candidales obtaining equal marks in lhe Section-A and B'

the merit wili be decided in order of following.

(i) Candidate witlr higher.qualif ication shall be placed higher in merit

(i') lf stilt there is a tie between candidates. elder in age will be placed higher

in merit.

(iii) lf the tie still persists between candidates, the candidates obtaining

higher percentage of marks in qualifying academic qualification shall be

placed higher in merit.

The conduct of the written tesi and preparation of merit list shall be managed

through a commiltee with lollowing constitution:

i. Dean to be nominated by Vice Chancellor

ii. Registrar

iii. Two Professors/Associate Professor from TKGPTU main campus /other

campuses

SELECTION PROCEOURE

(1) Recruitment section /HR section of university shall be responsible fot drafting of

adverlisemenl, inviting applications from eligible candidates, scrutiny of

app|icationsaspereligibi|itycondilionandsubmissionofa||re|evantrecords
alongwithSubiectwise|istofe|igib|ecandidatestothecommitteeconstitutedat
c(5).

(2) (a) Vice chancellor shall nominate one member from the committee as mentioned

in C(5) for coniideniial work. fhe nominated menlber Inay co-opl any one or :wo

membefs frorn within the committee or university for assistance in conlidenlial

work.

(b)Committeeshal|beresponsib|e|orthepreparationofresultsandmeri|after
the conduct ot the written test.

(c)Finalment|istsha||beapprovedbytheVicechance||orandsha||bethe
appointing authority.

(d) committee shall hand over the approved list and other relevant records of

the conduct of the selection process to recruitment section/HR section lor

issuance of appoinlment letters as per University norms

(3) List of selected candidates shall be put up on the Universdy website

u4 ary,glu,ac.in.

(4) The Universily shatl not hold any responsibility fof non-receipt of intimation on

account of change in lhe correspondence address or wrong email ids

(4)

(s)

D.

[,.-r
(i'*tt,.'

\

{r)

Puge ] ol -l

E. RESERVATION POLIGY:



a Reservation shali as per slaie Govern,nent Resrrvallon t)olicy and Backlog, i{ any, shatl

be trlled accordinglY.

N\n-,
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I.K.Gujral Punajb Technical University, .Ialandhar

subject: syllabus for written Test of rechnical Assistant for Electronics
and Communication Engineering Stream.
(against advertisement no:506)

ELIICTR0NIC INSTRUNIENTS AND \'IEASLIREMEN'I: .Basics o{' r\4easuremenrs.voltage, cunent and Resistance Measurement, cathode Rav []scilroscope. Signar c;crrerators
and Analltical Instruments. lmpedance tsridges antr e rr,teteLs. I)isirar rnstrLlrnents.

PRTNCIPLES oF coMIr'IUNICATION ENcINEERINC: Need for rn.iru ,ar ir.rri. Anrpritudemodulation, Frequenc;- modularion. phase modulation, principres of Inodurarors. rrri,,liii*, 
"rFM Modulators, Demodulati.' o|AM waves. Demoduration oi'I,M \,'""*s. prr* Hr",rrr,iii.".

DIGITAL ELEcrRor\iIcs: {)isrinction between unarog and digitar s ignar.,Appricar ions andadvantages of_digital signals. Nlmbcr Systom, Codes aricl I'rrir1,^ Logic f;atei anO f.uinities.Logic Simplificarion, Arithmetic circuiis. f)ecoders. r!,rultiprexere, ina u" M'rr,ipi.r.r*r.
Latches and llip flops. Counters. Shili ltegister. AiD and D./A Converrers.

f,LEC'I'RoN tc DEvIcIis AND CIRCUI's: rVlurtistage ;\rnprifiers. I.arge signarAmplifier' Feedback in Arnolifiers. Sinusoidar oscilatorsl 'l unerl v.orrage enrpti-ti,.-,.s. 1\aueShaping circuits, Murrivibraror Circuits. operationar a,npiii"r., Regurated DC p'rver Suppries.Opto Electric Devices.

ELD.TRICAL MACHINES: Three phase Suppry. 'Iransrbrmers, Inrroducrio, ro RoratingElectrical iVlachines, DCr futachines. A.c. lvrotors, ii'.tgt. t'tro*" r'ractionar Kirowatr Morr)r\.
C0NIPUTER PRocRAiuNtIN(; AND Appr,ICA'floNS: Areofirhnr an,:r prosram
Development, Progr.am Strucrurc 1C prograrnrning), l unctigrrs. ar.rr);;-i,;j;,;;r'.:"i;rin-orlito,o
iiles. Software Applic:arions in Electnrnicsl..lngineering.

NETWORK 
-FILTERS 

AND TRANST\|IssroN LINtrs: rrerworks. Arrcnuiittrrs. liirLers.
l ransm lsston L.lnes.

COVIMUNICATION SYSTEMS-l: AM/Ft\.I fransmitrers. A\4iFM Radio Rcceivcrs.
Antenuas. Propagation. Fibrc optic (,ommun icalions. satellirc c'nrmrn ications.

PowER ELEC'I'RoNlCS: Introrluction to thvri.stors an<i other porver Eleclronics Devices.
controlled RectifiErs, Inverters. choppers. Duar converters ancl Cvclo convefiers, Thyristorised(lontrol of Fllectric drives, Uninterrupted porver supplies.

coNsulvtER ELtrcrRoNlcs: Auclio srsrcms. 'r elevision. r-cr) and LED'r'erevision: Basicprincipie and }orking of I-cD & LIjD 'fv. (ratrle -l'elevision: \vorkipg of cahle ,r-v p ig. ,,^jConsumer Appliances_



PERSONAL COI,TPUTER ORCANIZ.{TIO}i (pCO): \trther B.artt. lluscs a.J pons,
Memory. Ke;-board and Mc'use. (.R l Displrry l)rviccs. Irrirrter..

COil{ML NICATION SySl.ItMS _ I[: Inrroduction, C.oding. Diuiral \lociularior.] Ir,rh[iqucs.Characterisrics/u'orking or data transmission circuirs. U,,\R | . t,S,.\itr. frluircm_c. 
.feicrrrirr"r.

Electronic Exchange.

il{Iclt()wAvE AND RTTDAR T.NGIN t':tiRlN(i: Introducrron ro \iicrorr.a'es. \ricr.orvavcDcvices. wave guides. N'ricnr*ave comporrcnts. i\rrcrri*.are antennas. \1icr.*ar,ecommttnication s\stems. I{arial Sysrcnrs. Inlroduction to vsAI trarrspondcrs nrukipic acccsstechniques. VSA] and ils featur.es.

WIRELESS AND MOBIL|i cOM]IIIjNICATION: \[ir.eress corn nrun icai ion. (,ejrurarConcept, Multiple Access IechniqLres fbr \\,irelcss Comr.t un rcill t(in. l\,lobile (.ornmunication
S.r'stcrns.

lq



I.K.Gujral punajb l.echnical University, Jalandhar

subject: syllabus for written Test of rcehnicar Assistant tbr Erectricar
Engineering Stream (against advertiscnrent no: 506).

FUNDAMENTALS OF ELECTRICAI, ENGTNEERING: APPIiCAtitrN ANrI ;\dVANTA*CSof Electrical Encrgy. I)C- 
-Circuirs. Ur,,*l"r. -V"gnctisnr 

anci Llccrromdgnctlsm.ctectromagnetic lnduction. AC liuntramerrtals, irc circuits. rtrrr-r)hasc s\ stcrls.

BLECTRONICS: Brief O::?n .:f devclopnrenr of clcc-rr.o'ics. Semi_co'ducror 1.heor1.semiconductor Diodes. Bi-porar' 't-ransistr-,rs. 'tiunslsr-'grring 
and. Stabilization. Singte_S'age Transistor Anroiifiers . l\,rulti-stage i'runrir,nLl,',.,1rrit,icrs. Fierd Effe.. r.ransrsr'r(FET)' fransisto' AutJio poner A,,rptiner."tuneJ vt,itage nmpt;ner. Fecdback in Anplifien.

ffiili-*:l 
oscillatcrs' wave-strapiru o; ilil;r;;,li'.cuirs. r,orver s.pplies. ,p"i:riionar

ELECTRI.AL AND ELEC'RoNrcs ENGINEERTNG J\,IATE.'ALSr classirrcarron.conducting Materials, Revierv of s"-i"onar"ring-rui^i."ur., rnsurating mater.iais. GeueralPropenies. lnsulatins r",:Tf 
ilf1-;i;;";;j::u,',oi.. ,u*n.,ic rvrateriats. SrreciatMaterials' Introductio]r of 'r'arious engineering maierials neqessArv ibr tirbricatior ol.elcirricalmachines such as rnotors- gencralors. trarrslbr]ncrs ctc.

ELECTRICAL ENGINEEIIIN(; DEStcN AND DRA\\ING: Sy-nrhols nnd Srgnsconlcntions, pane.ls'Distribu.ion Boards" 
'ntrogruph;" 

'rr. 
jcctir:ns oi. Simprc brectricalParts, Orrhogaphic l,rojecrion of rrrr.fiin" porir.'i--?r'ffi'r, c.ontft1l Circurrs.

ELEcTRtcAL MACHINE-s: I'troductirrn ro r:rectrical rv{achines. ix- N{achinr:s.'I'ransformers (single phase). franstbrmers ffrr"" 
-pfr"r.. 'if,nchronous 

Machincs. lndLrctionMonrs. Fractional Kil; Warr lFKwt N,loior5.'rp*i.i ptlip"r" Vachines.

ELECTRICAI" I\{',{STJITING INSTRlINIENl.$ AND INSTRUMIT\TA-tION:Introduclion to Ercctrical Measruing rortr*tr"itt..' enirerers and voltmelers (Moving corland moving iron rype), *rlL:l::: 
1?r.T1il;;t'".,t"). Lnergymeter {rnduction i1.pe;.Miscellaneous . IVleasuring lnstmments. Elcctronic 

-lnstruments. 
LCR rnctcrs. poryermeasurenents in 3-phase circuits.

EsrIIqATrNc AND cos'tNc.IN EL[crRrc.,{L F]N(,JTNEER,NG: l)urpr.rse of
::liT"t',"g and cosring. ryp"s. 9f wrri'g. iisri'ratirr-g-*J cu.ting. Estimating the mridriarrequirtd fbr Transmission and distributiorr tincs 6rr,-e.t "iO 

an<l 
.underground) planning and

!:i';iltln."t 
rines *'irh differenr t*rrues. ea.iilr,g ",..'i^"a on unir c()sr carcura(r.ins.

ELECTRICAL powER: porr'cr cencralion. Ec.nornjcs of crneratiun. I'r.nsrnissi.nsystems, Distribution svstem- substaliunr. poo*i rr"to..'l,uut,., Switcrr cir:ars. I,r.rcsti.nDevices, Protection Scheme. Ovcr-voltirge profcctir)lr, \.,arit_ru: l l,pcs ol.l-ali{Ts.

I
T

1q



t6,



I.K.Gujral Punajb Technical University, Jalandhar

subjecfi syllabus for written Test of rechnical Assistant for computer
Science and Engineering Stream (against advertisement no:506),

COMPUTBR PROGRAMMTNC IIS!N(; ,C.: Atsorithm
Program Strucrurc- ('ontrol Structures. l,unctions. .i,rravs.
Snings. l-'iles.

and Progranrming l)evc lupment.
Pointels, Stluctures und [.]nions^

REL.A'TIoNAL DATAITASE Irt,{NAcEMEN'r sysrIM (RDBMri): Inrrodr.icrion. r)*raoasr-.
systems. Da*base Systenr (ronccprs and Archrtecture. Data rvrodering using E.R. t'toae,iinnritl,
Relationship Moder). Relatiorral rvrodcr: t{eratiorrar \,rodcr concepts. Normarization. D.il;;;Access and Security. t\,tyset"/Sel (Strucrured euery l.anguage)SaL* tlus ;'OL"'iOaraDefinition Languagcs, pt-i SeL).

MULTIIVIEDIA AND Appl-r(lA'tloNS: Introduction, rr.4urrirnedia Harrrwarc. ivlrrrtimediaSoftrvarc, Using lmage proccssing lools. N,lulrimedia nurlionng ionts.

DATA s'rRucruR's UsING 'C': rrundamen,*l \orariorr, Arr.avs. Linked I-ists. sracks.Queues and Recursion. Trees" Sorring anO S"urrf,;n[.'- 
'- -'

.BJECT 
'RIENTED 

pRocR.{rvt\{rNc usING c++3 Inrrocruction and l:!-arurcs. r.arrguageconstructs' classes and objccrs- vrernb", r.,nationr- over.l,aairrg rvrenrhcr Funciinns-lnherirance'. Polymorphisrlt and Virtual Functions, Fil"'",t.r streams, Introdrction rii st.rd'rdTemplare l-ibrarlt STL;.

C.NIPUTER ARCH.I'EC.r.JRE: f)ata *epresentation. Dara Trpcs-Nurnh.",r Sy stenr. | 
,s

complement. 2's compremcnt, llcD code. cr,,) cr.J;.;j;.rrar processing unir. r'rrocrLrcti.n.General Register organiz:tion. Stack organizaiion, tn.,.u"tinn Formats, Adelressinrr M.cies.Introduction to Rlsc. crSC *chirecriir.. nipl'iin" i.cescinn. Arirhnrcric opcr:rr;,rnr,lntroducti.n, Addition. subtracrion. .!iu rripiicatio, und 
'Diuirio,, 

argorirhn. Inpirr.ourpurOrganization, Menrory Organ isation.

INTERI\.ET AND wEB TE(--IrN()t,oGIES: rnrernet Basics, Interncr L.orrnei;rir ir\ w,,rrd
Hhti,?"jy-w), 

lnren,er Sccurity, ir",,rruping i,o,,orJ,,^g HiMi- s;;;;;:,0.'.i.,ii ,"*.

/

.

COMPUTER PERIPHERAI,S AND
Organization of pCs,

INT IiRF.{CIfi(.i: Vi<tco Dispta,r.. } lar.duare

storage Devices. lrrput Deviccs. ouipur Devices, poivcr Supprics. Basic lnpur,. t)ur;rur Srsrenr.Other' 'lechnologics.

,PERATING SYS'.'EMS: ovc^ ierv of oprrating s.v-stems. Funcrions of eperaring Sysrem.l,inux Operating Systcm.



OPEN SOURCE TECIINOLOGIES: Introduction, Practice with Linux Commands. Shell
Programming, communication commands lutilities). Introduction ro cic'+ pr.g*1pring ln
Linux environment, Inuoducrion to Apache Servcr with pHp and My SeL.

^
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I.K.Gujral Punajb Technical University, Jalandhar

Subject: Syllabus for Written Test of Technical Assistant for Civil
Engineering Stream (against advertisement no: 506).

FLUID MF-CHANICS: Properties of FluiCs. Prcssure. Measurement of Prossurc. Fundamentals
of Fluid Flow' Flow Measurcmcnts Fkrw through Pipes. Florv through open channels. Hldraulic
Pumps.

APPLIED IVIECHANICS: La,,rs of lblces. lv{omcnt. [.ricrion, c'errtre ol' cravitr.. Sinrprc
Machincs.

IIRVII"ING: llasic principles of -surueying. clrain surveyin'. (.ompass sur.vcving, l_evelrrng,
Plane l'able Surveyingl. conoept ofrwo point and rhree polnt prt>hrems, conrouiinj, trreocrolte
surveying. Tachpmetrjc surve," ing. curres, lnlroducrion to the use of Modci Surve'ing
equipmenr and techniques.

coNsrRUcrIoN ]!{ATERIALS:,Buirding Stones. Bric.ks and rires. cement. Linre. Timberand wood Based products. paints and Varnisies, Fermus metars. Iviscclancous Materials.

BUILDING coNsrRUCTIoN; Buirtring, foundations. wa s. ivaso'rv. Arches and r.inrels,l)oors' windows and ventirarors, Danrp pioofing and warer proofing. Froors, Root!. (irossary
ol terms. surtace Finishes, Anri r ernrite rv.rcasurei. Buirding planning,-Buildirrg s".ui*"r.-'- 

-

coNcRETE TEcHNoLGGy ; Dct'initi,n of con*ete. lngrediellts of corcrere. \\,atercement Rado, workabiritv. properties .f conerete. proportionirg r.or Nnrmar Concrete.Introduction to Admixtirres. Sprrial Concretes Cjoncrtting ()perations. .ft.anspurralion 
ofconcrete. Importance and method.\ of non-destructivc tcsts.

IRRIGATION I)NclliEERIN.c: t,:]g1ji9n. Water Requiremenr ol.Crops. I ttdrtrlt_rgicat Cycle.Methods_of' lrigation. C:rnals. 'l'ubc Well lrrigation. DaLs, Canal Head Worls und-tf 
"sr.,lir,rru.works..cmss Drainage works. River'Iiaining works. warer r;e;int;"a drii""g- .,,i?;*"";i\!'ater Re-charge.

srRUcruRAL IIECDANICS : propcrries of Marerials. simpre srresses antr Srrains. shearForce and Bending Momcnt. \,ronent of Incrtia, Bcnding Srieses in Beanrs, c.ornbine<r Direcrand Bending stresses. Shear strcsscs in Beams. slopc ind Deflecrion. c:oiun nr- n,*ir,ri, ,,rTrusses.

REINFoRcf,D coNcRETE DEsIGN: concepr of Reinrbrced Cemcnr c.ncrere iRccr).RCC design, shear. and Deveropmenr r-engrh. sinlry Rei'forcc.d B;";. f;";"p,;;;_i,"i,';",.
lr'tethod, singly Reinforced beam, one ar.rd-Two w:ai sruu, Axialry Loaded corumrr. prcstressetr
C0ncrete.

.l
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ITIGHWAY ENCINEERING, rtArlwAys, BRIDGIS AND TUNNELS: Irnporrance ofHigh'ay engineering' Road Gecmetrics: Highrvay Sune;-s and pran, Road \lareriars, Road
Paremenls, Hill Roads' Road Dtainage. Road rr,iaintenance. Road construction rluip**r.
Railway surley's, Bridge, classification o^f Bridgss. Bridge Foundatioris, Mairilcnance otiBridg"r.
Tunnels' Ventilation. Drainagc meth.d of draining water-in tunnels. Lighri^g .r'runncrs.

soIL AND FouNDATIoN ENG. INEERIN(j: rmporrance of soir studies. phl,sical properries
of Soils, classification and ldentificarion of Soils, Flow o{' warer Through'so;ts. ntiective
Srress. Dcformation of Soirs, .Shear Sn'engrh characteristics *t soils. io"ip".,ii,n.- snir
Exploration. Bearing Capacily ol'soil, Foundarion Enginccring.

sTEEL STRUCTURES DESIGNT Structural Steel and Sectiorrs, Rivered Conncclions. Welcied
connections' I'ension Me'mbers. Compression Members. Ro.f -l russes. (r.rumns. Beanrs,
Fabrication and Erection of Steel Structures.

EARTHQUAKE RESISTANT tstJlLDIN(i coNsTRtr(rrloN: Eiemenrs or. Iingineering
Seismology, Seismic Behaviour of 'Iraditionally-Built 

Consrructions of India. Seisnric Frsvision
ofStrenglhening and Retrol'inirrg N{easures lbr iraditionally-Built Constructions. B ck and RcCt
btructures.

CONSTRUCTION MAN-q.GDMENT: Significance ol' constluctr()n nranagenlelr. ( onslrucrion
Planning' .organization. Site Organiz-ation, construction Labour. Conlrol nip.ugr..,,- Irrspccricrn
and Quality Control. Accidents anr.l Sai'ery in Construction.

REPAIR AND IIIAINTE-\AIicE, ol'BUILDINC.s: Need tbr Maintenance. Aqencies (.ausrng
Deterioration, Investigation and Diagnosis of Defects. f)efects and their root cairses. .N4aterials
{br Repalr, mahrtenance and protection, Remedial Measurcs rbr r}uirding Defecrs.

PRESTRESSED COf{CRE'IE: Basic concept of prestrt sscd concrete. N,larerials. pfe-\riessing
Methotis, Bending and Shear Capacity, Losses in prestfessins.

20
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l.K.G uj ra I Pu najb I'echnical Universit_v. Jaland har

Subject: Syllabus lbr Written Test of I'echnical Assistant for llechanical
Engineering Stream and Workshop {against advertisement no: 506)

APPLIED Mf,,CHANICS: Concept of cngineering mechanics. Lau,s of lbrces. \41)ment: (lentre

of Gravity. Srmple Mach ines.

MECHANICAL ENGI\EI,RING DRAWTNG: l.inrits anii fits. Intersection ot'follo$.ins
solids, Pipe Joints. Electrical Ciircuit Diagranr. lnstructional strateg)'.

CRYSTALLOGRAPHY: Funclamentals. Cast Iron: Diff-crerrt types (.l1'(las1 Iron. nranirlacrure
and their usage, Steels, Non l:'erous N{arerials. 'fheory. Ol'Heat 'l rcatnlent, t.ngincerirrg plastics.

Advanced lvlaterials. Miscel lancous hlaterials.

IIYIIRAULICS AND l'NtrUl\{ATICS: Intrrxluction to Pressurc anrl its \4easurement. ljlou,of-
Fluids. Hydraulic S),stem. walcr'furbines and Pumps. lntroduction ro (lil lroucr llydrauiics and
Pneumatics. components of llydraulic Systems, components ol'pneurlatic s\stcnrs.

THERMOIIYNAMICS: Fundanrental Concepts, Larvs ol. pcrt'ccr Cases. l.hermod.r.nam rc
Processes on Gases, l-arvs of rhermodynamics, Air standard cycles. Air cumprcss,rrr,
Introduction to Hear 'fransier, IL' Engines. Fuel suppi;..ancl Ignition S.vstenr in pctrol ungine.
Fuel Systent of Diesel Enginc. (ixrling and [-utrrication. -l 

csring of lo fingines. Sleanr l urbines
and Stcam Conden:rers, (las Iurbincs irnd .lel pr.uonlsion.

STRENGTH otr'MATERIALS: (tonccpt of load, str.esses and sh.ain, Rcsiliencc: i\.{onrenr r_rl

Inertia: Bending Mornent and shearirrg Force. l3endins stresses. c-olrn),rs. Torsion. Sprirr_qs.

WORI(SI{OP TECHNOLOIIYI: ('uuine l'ools and Crrurnu \tarerials Lathe Dlilting. tsoring.
Shaping, Planning and Slotting. Brtiaching. .ligs and Fixtures, Cuuing Fluitls anrj I-Lrbriclnrs.

MECTIANICAL ENGTNERI{ING DRA}VING: lnrroductirn to draiving oi)ice equipnient.
through a visit to modern drarvirig ol'fice ot an industry,. l.c. t.ngine parts, Boiler llans. canrs.
Gears.

lr
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Vapour

System,

Transmission, Flywheel,

n
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I. K. Gujral punjab Technical lJniversity

Department of Mathematicll Scicnccs

Syllubus for the test of Technical Assisrent Mathematics

ALCEBRA

Relations between the roots and cocfiicients of general polynomiar equation in one variabie.'lianslbrmation of cquations and symmetric dnction'of roots, Descarte,s rule o{:-signs,
Ne'vl4on's Method of divisors, Solution of crrbic equations by cardon nlelhod, solution ofbiquadratic e{rulions by Descarte's and Fcrrari's Methods, l}e-Moivre,s Theorem and itsapplications. circular and hyperboric funcrions and rheir inverse. Exponentiar and Logarithm
function o1 a complex nunrbers. Expansion of trigonometric functions, Gr"go.y'r'series,
Sumnration of scrics.

CALCULUS AND ANALYSTS

Real number.system, its properties, Iub, glb of sets of real nurnbers. limit of a tirnction. Basicproperties o{' limits. Continuous ti:ncti,ons ancl classification of discontinuities, tjnilbrmcontintrities' differentiation of hyperbolic funcrions. successivc uirr"r."tiuil,t". i-.iu"it,theorcn' Taylor's and N{aclaurin's iheorem rvi(h various fbrms of rcmainders, Indeterminareforms' Tracing o{' curvcs {cartcsian ancr paramctric coordinates onry). Determination ol.Radius of convergence of power series.

Definition and exislence of Riemann. integrals. properties of integrars. I.tegrabirity ofcontinuous and mo*otonic funstiens. The i'u-ncramentai th"ur"* .1. inlcgrar calculus. IVeanvalue thsorem of integral calculus.
Definition ofa sequence' Bounired-end Monotonic sequences,. convergenr sequence, cauchysequences' cauchy's convergence criletion, 't'heorems 

on tintits ot'reqiienc.xi;;;;;,"" ,Sequential continuity. Definltion of a series, tJ-.t: ..n"".g*nce or. positive term aeries( Wilhout proof's).

ADVANCED CALCULUS

Multivariable Functions: Funolions ol' sevcral var.iabres. Limits antr coutinuity- change ofvariabtes. partial derivarion and difl-erenti.rlit .l;;;;; f*".t#;'i;o'""1.1,*.s'utemcnts of I'verse and inrpricit function th;r..^.;;;i 
"pplicarions. 

Eurer,s theorern onhomogeneous functiors. Tavror's ureoren ti:, fi,ocii;;; ;l:;r"" variables. Jacobins. Enveropes.Evolutes' Maxima. N4ininra and saddle points ot tiin.ti.rn., o' rq.. r,ariabres. I-agrange-sundetermined murdprier mcrhod. Exrreme'varues *i."jii" pri*r. ;.;i;-i"";r"irliilil,"tntegrals in Polar Form. l ripre-inregr"rr i" R;:'t;;;;rJr 
".,-ur.iinar*s. Tripre inregrars inCylindrical and Spherical co-orornates.

VECTORCALCULUS
scalar and vector fields. difrerentiation of'vectors. Directional tlerivatives. GratJient vectorsiurd tangent planes. veiocitv and accelerarion. t;;;;il..rrial operarors: Der, Gradienr,
?.,_T.:tl": tg Curl. rheir physical inrerpre,.arions. f".r""fr. in,rolving Del applicd to pointlunctrons and theirproducts. Line, surt'aceand uotrl." ini.giur.. urccn,s .f.heorcm 

irr dre planeParameterized surface. Sroke's Theorer.r ;d- ,l* 
-Dl;;:;"nce .fheorem. 

Applications ofGreen's, Stoke's and l)ivergence reorem.

I
I
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LI}"E.{R AI,GEBRA

?,"lr:l:t"n 1f *3Trr. ,,irrer lll hetds u, irh.illusrrarions. l)efiiriririn of l'er.rtrL sirsres. sul:spaceswuh exarlpres' I)irect sr.rmot 'subya"". t.rn ur ,fun,l"ir,"", .t*p"n.t.nce. Lincar inircpenrrenccol'vs616r5. Linear combinauou rtt -rectors. Ijr_ris ol.a r espaces F-xisrence rrr*oi="r to' bnsis. Iuvariance,,,.,h.,',.,ll;:r',lll;;,1.,,,i:ri:iirx:.,nr:f*""
Lirlea'transtbrmatiorr' \l.rehra or'rirrear t'nsfornario;r. Rirnk.or.r, inrrrir l.igerr \..irrr.. e.;in
'ec:()rs aDd trre characterirti: .15tioo 

"i " 
r',.o";".'co1re,, Harn't'n thcorenl a'icr irs Lrsc rnfinding the invcrsc of a uro11*, iryijryur;tr';: ""'- 

.rnro'phism and Isotr,or'h:c s':c6s.Matrix of a rinerar rransrbnuaiion { h";ir; 
-;;-';;r,r, 

r.,,r*", ()periilor. ir rra !.it(;re,s'cpol.vnornials and characterisric roots. mininulpolynornial".

ORDI\ARY DI}'$ERE]I,TI AL EQ UATIONS
Exact diffcr,*nrial eUua,ion;,,.f.111:.j]11:. 

i..t highcr tlc-ur.ec.Jqrri:.lc11q sc,trahle ti.,r ,.. ., n.L:ialraut's fbrm artd sinrura srrulirns. Geornet*t:n, rn.anint r'r'3 ir;rT(;clri.ir ca.,Lrriorr-()nhogonal lrajeuoric-s. jlinear rli{}yr ent jd 
-*l;;;i;;;'_,l,h 

consr.lnr arrJ rariablc c(,(,ff,r:c,,rs.variation 
'rf 

paramerer. mcrhod. r<'durrir'" ."ir'".r.'r*i., :l,tlli::i:li,:l'l"1ll:, :'r:'*'p,)wer scries metrr"a,-ir-r."r *a r. rsencrrc oqrurrions (",.,,i::'nlr"li;l;,lilln.",,"o, erluariu's.

COORDINAI'E G EOIII TI"I'R},

Pair of Srraighr linesj .lo:nl eorporar"triiuni';;;;::u:.,l'"nrr1 pa; .'gttt"'tltt lincs.a:r,'l a.gl.j berweerr rtre*. crr'ilir.i,u
joining .rigin to ,r; r;,,.,r".i1i1,'l;i j'ililt..lx,::l'fthe a'gic his"i't'u"-. ;"i',i..',,'ii,* 

',t'r.,.,".

^q'.'|c;,:lij:j;1ff:1.,::::.rc,,circtc 
through intersec-rior oi.ruo tincs. rangcnc anct

,.",,, ur*iufoini, **i. if illl"l11{ 
polar' pair of tansents l"ronr a.poirir. 

"qu.ri,',i',i "i,i.a 
in

axis, co-axii fa*iri';l;t 

't 

.'t*il|i1n"n"""li'I, 
F'rvet ol:u oo;,,, i''rl.i.:'.'L ,..,,ii."r

_,^:11:.. 
a::tr*., equatiorr ol.cr.rrrre . I ?rneenrs. normals. e h,

:Tt:if:.tiom.a.po.int, equa{ion.of ch,rrt ,n ,.ir,r'"r*ra(Lt}rJ 
rrf 

'''(}irl'1('l' p( l,' .,rd i'{,1;,r. ut'
oI clltpsc and hlperbola. soe.;rt "",^ ,r t-.]'^; _:l_,:i:'",P"t,,j, 

rr,lrllcter. (.(rr),ug rc Jtrrnrerer..

t*::0'1:;+rril;:,";?;d:::,11,*[JiTi$*l;il';,liul,;*:*ili:i:l]*orncnsrons: shifling of origin. rotation nr*i., ttr. rJ.,rr'j'o*g."" equation s=ix.r ;.,2111.-. 1.,":
-rzgx1'rr] +c=r). its ir\ ariarrs t, A alrd o. n".r".ii"r, 

"irir-'s"econ,i degr-"e eqru{iou inio ,rair.rai rtorm' Identiliuation of cunes represenred b]' s=d (,il;;;; pair r:f rincsi pt,lar. coorilirrares:
;,'l#"i::il;*'or straighr rin... .i,"r.'"nnc ;#;:'',i;i:l"ouari,n .f ch'rds. ra,sc,,rs xnd

A],IALI'TIC cEOMETRy
I he plane: General turm. Nr
nornrat fonn , Equation 

"r- 
oill]'.l lt"ni lntcrcept ibrr:i. Redut:Lion oi thrr generir.i 1br' lo

*tl,:,rn:r,m:l*gil",ffii-l#ifr .',llx'j;')l#i,mrlmiiil*l
The straight rine: Eq.atic'u 

:::J irne in generar firrur. Svnrnrc:1ric fbrnr. tr,.ti pDinr tor.r.Kudtction of rhc gencral cquariorr ,urt 
" r-un'rnr,.;;;;"r;;.,- Strarglrr rine ,ind ih(. nrii'cs.L.onitrtionsof parallelism and perpen<f i.uta.ity,ri:rl;;;;::Per'endioular dir*." r..,"iui" rt,.,r," 

'*. 
i,io,:;;;,;;;X$,:,,tlT:,,.'j:l]ti:J;*:1.:[

...{
dq )".'' '

r{. "
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them, Condition of intersection of two lines, Shonesr distanc€ between t*o lines. int,ersecrron
of thrce planes.
sptere; General cquation ofa sphere, plane scction ofa sphere, Inlersection of 1wo spheres,
sphere tlrouglr a givcn circle, Intersection ofa straight line ancl a sphere, Equation ol.a tongenr
plane to. sphere, Condition of tangency. plane of contact, orthogonal Spheres. Angle of
intersection of t*'o spheres, Length of tangerrt, Radioal plane, coaxiil system ofsphercsl
cone: Equation ofa cone whose vertex is al origin, Equation of a cone with a given vertex ario
a given conic as base. condition that general equarion of second degree r-Jprescnr it c.ne,
Equati.n of a tangent plane, condition of rangency of a plane ancl a c=one, Reciprocal cone,
Right circular cone.

STATICS AND DYNAMICS
Basic notation, New'ton Larvs of motion. system of two ibrcc's, parallelogram law ol'tbrces.
resultant of two collinear fbrces. resolution of tbrces. moment ,rf a force.-couple, thcorem ol
T:rnenls of a couple' coplaner tbrces. r'csulieurt o1'thrce coplanar concurrent 

'forces, 
theorem

of resoh'ed parts, rcsultant ot' rw*o forces acting on " iigi.t bndy. Varignorr.s theorern,
generalized theorem ofmoments. F4uilibrium of two concurrent forcis, equilihrium condition
Ibr any number o{'coplanar concurrent f'orces. Lami's theorem. ), - pr theorem, theorcms of
moments' resultant of a forcq and a couple. Iiquilibrium conditions for coplanar non-colcqrrenr
forces.
Motio of a particle r'"'ith constant acceleralion, acceleratiol of thlling bodies. mtrtion untlergravity. molion of a body projected vertica 

-y upwarcr. motion of a trvo particles connected by
a.string'. motion along a smooth incJined prale. constrained motion along a smoorh inclincd
plane. variable acceleration: Simple harmonic motion, elastic string, ..ri, i""*: i" 

" 

-pi""",

Definirion ofvelocitv and acceleration, projectile, motion in a circle, motion under constrainrs.
central tbrce motion. work- Power, c.nsen ativc fields ancl porenrial energy. work done againstgravity' potential energy of a gravilational lield. Relatii'e morion. riiative displaceiment.
velocity and acceleration. motion relative to a rotating frame of reference. Linear momenturn,
angular momentum, c$nservalion of' a'gular mon entu,.,. impursive rr...r, pri."if I nr
im-q.ulse and momenrum, motirrn- wirh rcipcct to c"nt e of mass of u ,yr,"* [i p"il.r*,
collisions ofelastic bodies, rossofenergy during impact. Free vibration, the simpre pendurum.
the conical pendulum. Central Orbir. f-pter's liws of motion.

&4rr"ta
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idG puftjab Technical University, Kapurthala

Dr,'par-iment of Physical Sciences

Sylt:)us for ihe test of Technical Assrstant phvsics

Mechanica

LAV\IS O: ilolicn floli.i,: , :J L,,r'i;r.y. i!id (:O.npone1ls Ol Veioqty And acceleralion rn differenl Coglotnate
syslen)S urtlitrr,l!, Dt::: ! '.,: i B |:_:-i.,r)!:tai acJelere:i$t COriCl S iOr;c arO t:S applrcaltOns MO:tOn
J4deiecenlra iur:r, ,., .., i ,i.l.1to"itl aw a,tfli,rJ.d polJntiJi duc t" r rpn", car Cody GaUSS
and Potsson equS:lcirs i,:. .l ;j- t::(;r,.r geit enci!)J

System of pa'ttcies ct)'':lrlr ()l rr;ts5 gsr31laa of rnotion coFsetlatron of Iinear and angular momenta,
ccoservation of enerEl .rl,r.!.L- sliiqe a.ic nultistage rockets. elasr,c and rnerastic cofiisions.

it'1gid bocy mot:on. f :::iri r"1i r ,)l djr :l'Jnrenl$ cf inertia and iftetr prcouois. pnncipai moinents ans axes.
t.ure s equatror,s

Oscillations

Pcienbal well and cei"r3a:1 Nsi i.i: cas. ;ase of harmoiic oscillatio.ts. differenlal eqLlation and its solu:ion.
Ktretic and poten:ral er!'.i":.')' '\''i!.'lr4':{js :rf s !'nple har,'noric oscillairons. sprng and mass systcm, srryrpte
anc ccrrpcLrnd perrui,i. , ii,r.,:)riir; ietclurLln-. brfiliar oscliatlcns ftelmlroltz resonalor, Lc c rcuJl..
vrbraii0ns Oi a rf)agr.ltl .: r,.. it: i.. :_ iJ,.,\,c'nasses conneded by a spflng.

Sup(ypoliltiori oi lv/o s r ;.: (r ' :, (- i' . i,olrorrs of tle sarng f .equency alo,lg the sane line. interfererce,
Srpc'pOSrlrolr oi r;r:;l::r ; 'r\,, . i, -t c. :.:r s.lOIe narmCriC Vrb.atlols Of ihe Same irequency LTSSa.OUS
l:!rures casc oi d:tir:,-i.: ,r-. , :5

Twc couplcd csct:!3ior:: ,.cr r ., rJri..'s N ccupled csciilators. dampec harmonic oscillators, power
s'rssipatign, qvally jac:.-i dli:,rF:)rt:!i iIivcr harrncnrc cso:l,gtcr, lrafsreit and steady states. power
absoiption. teso;1ancc i;r s)ri]],1,,,!\ r,, ti, i-ilr.y degree of freedorn

Electricity and Magncrr_,,irr

scala's anc vectors. '.'i,r i:'rir .:ir-lj;s o.oirxds :riore vecror DrodLct, gracrent of a scarar f€id and its
Soonlgi'rcar rlterpreiar,r. i i ir .,,1r.':( rcr, i,rc cur. of a vector frerd rrne surtace and vorurne integJs. frux ofa vecror hec Geusssrr 'rr-irr. .iil ir'(lcrcar, creens iheorem and st.kes tleorem Functions'ot two anolhrcc varlables. pa{i3 i.li,l',v.r1 .|rs gr.rorleirioal Inteiptgtaiion of !)ariral cerivatrves of runolrons of tv/ovar'abres Totar oif{crcr !'i r)r '' ., 1.;r.i.,. )r t,ro and three varrabres r)rq.re. order de.,vatrves. aporrcatrotssleacy cLrrent, clrrrcrl 3::'ri) r! .r nl). s:cirdy cLrlents and co..rirnuity equarron. <irchcff,s raw ano anarysrsol rrrrt roop cr!'c.] rs '!,'j :.:'c rr \.:3/.jr,-:rjirert in LR and cR cjrcJrts decay constanrs. transient rn LCRcrrcu ts AC cilcr,:ts c:,, :. t.: j. ! .,t,a. : ,rnc thetr applrcalrons n solvtng AC c rcLal proble,ns complex'r fJeda,.::e at'ii isJ, j:;.. . i. :: , . ,.: :.1 

, , r.,:i:!itel res.nance O iaC:or p.yier Ccnsumec by ar AC crf.t ,t.corve' 'aclcr Y a _'.ri.t 'i \:; . : j.c :,ii.iiirtiss,on ol eleclr:e; 3o.,19t Force on a .novrng charce Lorer:ioice eouali,'l ano c(;, :.j.r a.:l kirar on a stratght condJclor ca'yng curront,r a uniform magnetrcfleld torque on a ctlfr"fllr! iL'1,' i:iliJneii': r,ripole mofienl angulat fnor,le|tunt and gyfcmagftetic ratiof, Brotand savad's Law ca;oJ,;,lio. r.ri r'1 c..jli irl a srmpje geonlrricar srtuatron Arnpere,s Law der.B = 0. der x3 = 'h J fielcj oLle lo :t ti'i1g '11'c c,pr;ir nagnetization curreni, rnagnetlzatron./ecior. Half order fjeld.illag'ietc pe'rnoabi;rly :. 1j;li (:;:j3si 'ricip'eialion cf a bar rnagnet as a surface distrbutron cf sotencrdalcurert Electroinage. i r_ | r:i,i-: ,), . F:1,;.;cay.s law, glectr3.notive ,orce. r = lE Cr. integial and oiiferentia,

)1





rnicroscopy. D[ffraciron i;rair.ls i)rihactron:al N parallei glls, rnteflsrty distribution, plane diffraction
graling. reflection gret,,rq a|c x:r/ec q'a:,19s. Concave grairng and ditferenl moufitings. Resolving pol,yer
ot a grstrng and co.lrpirr :r)r' \'...jr /csv,v,nq power Of pnsm end of a Fabry-Perol etalon. Double refraction
ano ogtical rot3tlon. fl'.:iriirj:,c i ,( ,.rii.ar'ai crysrais. tts ebctromagnetrc ihecry. phase rgtafdattcn plales,
double image prisrn Roiiil cn rl rianc of oo'ansatron. origin ol optical rotation io liquirrs gnd ih crystals.

la.sdrs

b€am jntenSity, ternpGrai cone.e|rce and speckal enargy d€nsity.

Cluant$m Ueshanics

Black body radiatrorr 1. ,:;'c,r; tiletj.i. pnotoelectrp etle3t, Compton ettect, Frank-Hertz experiment,
Uncgrtainty princrDie. v!av,..). rlartic.e dualiiy. deBrog:le th€ory, Oaviggon€ermer experiment.
Schfo€dingei equation $4t.r appi;catron io simple polential problems. Refraction snd transmissron at e
step poteotial, tunneling tr'roucir a bairie..

Atotnic and llolesular Ph ysius

8cnr, $0r;lrtle|tiel,: .:n, ..'. .1 :r ,1t ,i'i ,:I.:rdel QUantnr* siates of electron In atoms. Hydrog€fi alom
*Lre/ilium. Eiectl10rl :' . . 'rlr. ... I t,rrn Gena.::h Sxp€'rtnent. Spln-O."btt ioteradroft, TWC e:€Ctron
iysteins valtot,s lc i: .r': irruclure deutros and alkalr atcms speetr€t. st€ctroscopc t6rm$
aird s+lection iules l-:'. ' : .. .: .. rl I. h:Jriao spectrosrapy. X Rays soectrurr Mo,sley's law oouble
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chemisrry

lnorgeric Chemistr!

Aiomic StructureHeisenberg unccrtainty principle, Schrodingenr'ave equation. Aufbau and l)auli exclusiou

principlcs,Hund's multiplicit) rule and p€riodic Propcrties of elements

Chenlicsl Bonding Covalenr Bond-Vale[ce bond theor]- and its limitationl. directional characleri-.tics of covalenl

boud, r'arious ry?es of hybridization and shapes of simple inorganic molecules and ions andvalcncc shell t-lectrou

pair repulsion (vSEPR) Iheory.

S,p,d and f Block Elemerts Ceneral characteristics propcrtics,Compamiive studies, diagonal relstionship. 5alient

featurss.

Orid|tion and R€ductioq ljse of redox potcntia! data. ailalysis of redox cycle, redox abilh) in rvatct. principles

involved in the extraclion of the elemcnts

Coordinalion CompoundsWernerscoorilinarion thcory, Fffective ltornic number. chelates. ttomenclatute.

isomerism Valence bond theo.1.

Acids and Bases Anhcnius, Bronsted -Lr)\rry. rhe Lux"Flood. sol!'ent s)'stenr and [.e$i: concepts r]f aciCt

and bases and tlard and Soft Acids aiid Baje con0epi,

Meul-ligantl Bonding in Transition Mctal Comphxcs lirllitations of valerrce hrorrd theory. au clemeutary idea of
crynai tieLd theory, CF splhting in octahedral. retrahedrd and square planar contplexes, factors atlbcting thc crlstai

lirtd puramctcrs.

Magnetic Properlies of Transition llctsl Comple\es Types of ivlagnetic behavior. melhods odf detertnining

rnagnetic susceptibility. spin onl-".' fomrula- i--S coupling. correlation of g, and g.6valucs, orbial contritrution to

magnetic momen{s, application ofmagnetic momenl data for 3d lletal conrplexes

Elertron Spcclra of Transition Metal Contpl€x.is lipei olel(ctronic transitions, sclctian rules 1'or d-d transitiors.

spectmscopic gtound statel. rpectrochemieal serics. ()rgel cuergl level diagrarn lbr dtand d^'states. dicussion ol:

rhe electrsnic spectrum of { fifi llO)ol' complex ion.

Thcrmodynamic rnd Kinetic Aspects of ,Uelsl Complrxes thermodyrnic subility of mctal conrpleres and l'actofs

affecting rhe stabiliry. substirution reactio!rs of squsre planar complexer

Orgrnomet{ltit Chemislry Detlnilion, nom*nclaturq unct classii'ication of organometallic conlpounds. Prepanicn.

propenies, bonclirrg and applicatkrrrs ,rf alkl ls and aryi; of i-i. ,rrl, Hg. Sn and Ti. Meral-alkyls, tneral-carlrm*s and

melal-i:arbynes.

lrioinorganic Chemistry ls:ential and fiace eieineots in triological proccsscs. <neollcporph.v-rins, haemoglobitr und

rnvoglobin. Biological role of alkali and alkaline esnn Inr:at irrns 1vi*r special fefercnce to Ca' . lt-itrogcn fixation

Silicc,nes anrt Phosphs7jnes Silicones and Phosphazencs as e'rampbs of inorganic polymers, nature of bonding in

triphospllalenes.

d)rgsnac Chemi!tr.v

S!ructure and Bonding Hybridization. hond lenglhs. bond angles. bond eners, lo;alized and dclocalizred chcrnical
bonrj, van Ccr Waals inleractions. irrlusion conrpoundc.. clalhera!:s, ch$gc lrfir:t'rr compleres resonance-
hvperconlrgation. aronlaticity. inCuctive and fieltl eft-ccrs, hlJ.rog,I' k'ndrng.
It/techa&ism of ot'ganic Reactioni ('urr.ed arov nciaricr,. drawing cieclron notunEnts !rith alrows, hau-headed
snd dc{ble-he8.led atrorvt, homolytic and hete!",)l:/tic ,rond brc.rking,Tvyr.r oi rcagents- electrophiles and
nuflcoph iles. f' pes of organ ic rcocti ]ns -Energ), con:iderations. Rearrive int: 'nrediaies (carbocsti{rns. carbanions.
iiee mdicals, carbenes, alynes lnd nirener!). Assi$ins formai chaiges on intemediores i)nd .rthef iorrc
spccies.!!lcthoos r)f ilctermination of reaction rnechanilri (p:oduc: alailsis, iffermediai$. isorope :r.iicts. rrnrrrc
a,'rd st{.eochemical srudies).
S!.ereochtmistry of Organic Comp'runds lsomer,sr'i arrd i:i lipc-., ()prical isornfl isrn - elcin!.rlrs of slmnterrl',
nroleoular chirali4,, enantic,rrers, stereogenic cenlL'r- cpi.ical acti,-iry, pioperties of enalLtiom€rs. chiral and
oohiral nrolecules with lwo siereageric cetuel-.. diaiteroorn..':i. thFeo and erythro. dia-<tereorters. nreso compounds,



resolutior: of rjnanriomrjrs. inwniicrn" retention and rac en iz-atior:. Rela;ive ald absol,Jlc uolrljru:a1io-. rer.1L;clcc

nrles.D&Laj1dR&Ssyslenr!ofr.romenclatire,(jeametr:cisornc(isrn-ile:erminaiionoJclrrfigu:nti,):rDl
geomer:ic isonners E & Z sysrem r:'f n,:rnr'nciaturc, gra,nlciric isotne'istn irr oxinres anC rrliclclic c(r:rpLrunCs.
Cjonfilrmatioflai iro$erisnl - (oitonBttioltni arlnly,<i:. xrt rlthane athl nl!uirrnc: c\!irlilnnntior:al 3rli1llsi' irl-

e,vcloie^ane. axial and cquaiotial bords' ccnfomtlliox c'i rnonu s'Ji-r:iilut.'(i avc:chc\nl:c a:{ri!allte. \a.!rni'ti
projertion snd ta\ll:ocre loj'rlls-ne. 1:ijciier anJ il';]lrg $cdge ii'rn:ui:tr,, [liilcrcrrcc llti\rren .i',ni l,:tir.rl;,)r r rr::d

c cn forEatiofi.

Inrrr".ducrion, IUPAC nonellclanre. lsomeris:n and ilassificalion, lriethods o1 p:cparat;on, chcnirc;i ilrufrries ()!

{lkanes, Cycloalkanes. ,.llkcn!s. C:cloalkencs, Dirncs, A}k}rcaAlkcnes, Olcloa}kcnei. Dienes and .\}l(l tcs.
Alk)l halides, Aryl llalides, Alcohols. phesols, Aldchldr;r$d [i$t(,Des. (thers, clnxidc. rarl,.lo\l ]rc !r(id
derir alivcs

Areoes ard AromaticillNonrc,iljla1J!"c {,1-tlin7il)r ,leriva;l\ es. Aql f fouF. .\romatic rlliil(:us Jild i(( chairl

Stnrciure cf b*nzene: \lolcrrrlar loimiria anc Kekule stntcture S'iabili,)- :uti carbon-eariot: bclt l.ir.ttri ()l'

berzenr, resonance sFuctuJe, I\'1O pic:ure. Aioararicily: l'he lluckel rule, aromatic ions, Aromatii el,JctropiLi:i(

substitltion -ggneial parbin ol'mochafiisnl, role ot'sjgrna and pi complexes. Metbods 01-ti:|:niar:on aird c;icn)iiai
regctions.
Organic SpectrsJcop;. f undamcn tais .rrri l:a:ic teclrrrrques Lrf Lilrlirr'r:l<t, ftrti ared aud Nfv jfupectroJ!ei:) .

Orgsnic Compounds of Nitroeen P cpe|aii,rl'] nl nirrtralkancs dnC r.iri)turfl(]i. ( hrnlicnl ].aclrulr cl r:irri a:liane;.

l\4echanis:ns of nucleoFhilc suhstitu;rrr il nitoare;res and their redllciion itt acirlic. nrutrai rnij aii,alilr rrr",.i :r

Reactiriil-, S urtut'e and ronlenclaftxe ol anines. N'lltfi.rds {,'f p,'€f:I"lion oi'uninss b1'R*d,:c;\': ,rrri:r:l r,r,

rtf aldehldic and ketonic ccripounc:. Crbricl-phlhalimide teacijcn itn(r. Ht'i':nanti irlonarlririr: rc'r. i,,u
Physrcel proprrties. Stercochcnri;ri .Jl rrlines. sq)aralion (rl ar r?l:xil:r'e cf rri:rarl - s!'cilndl!:.:" :i,1 te.!i..rl

amircs. Structural features elt-ectiog ba:rctt;.' oi arnine:. Alnirte sal$ es pit;'.se -triut: til cata lt sr..

Spcctroscop-v:lnclear Mggncric l(csLrr,airi Spcclrosctrpry Protot Magn.lrc 'e!i.,nan.i spr;tr(]sar'!"i. !Ircl{jitr
sLieidingand deshielding- chenrical shitand molec,;lar str-icture. spiir-spin -\piinix,+ Jud corpling c!]rrt:ln:i. xreas ot'

rignal3. rnterpretation rli P\.ll{ s!i:!fi:l Df si:npie ,rl1ruic rnoieules si:(:i'} :ls ettr)'l broiniCi. elilailol. n,:(tiriCehtlc.

l.i,3-t b$:xcrithanc, eth),1 acdili, r.riuine .uid ui,(topjrentrlt Prrrbleli ptrtoitting to tlte structaia elui:i,,1aliorr 11

sirnFle olgrnic cornpoMrds usirlg t'V. IR a J FMR specrosc,rf ic t€ci'drlil.ris.
Org1}nom€tallic Compoundr tirc (j.ir'.i!Td rgagijrl;-lbrna(icn. siruclrrr( ri rlii cficoliciiJ Jlncii'.,tr'. {)rr',rl|'zitrc

conipounds: lormation and cherliaai re)ch()ns. CtrganoLrthium !'urnp!)unCs, f'.,irtla(ir,n urtd chenri:ll :eacliirt.

Physical Chemistry

(iaseous Stales Posirilarcs ol ki {tiir i.heur.., (rl'{.itscs, idcdl beirarictrr, litn dcr Waa,.s c\:urttior-r ,.!i :l,rlc (rit cirl

Ph!-nornera PV isothtnns 0i rcai qasec. coflttiu:tt of states, rh,: lsotoerm!, !)f !.rn .ler Uraal'; e(uitllol] !tlilrL'r)ii rl)

trct''ecn criticil constantb and virn dcr Wliais con$t?rnl$, thc l?r\,! of cgfftspr)rrdirrg stutcs. r.!)duuci.l .qtri.lt!(\r r, )lill;.
!lolecular Vekxities.
l.iquid Statehrennolecular iirrces, lrrir!'tlre ol liqrids (a quelieiilc ije!. r iptiilll). Str'u'tutll .iifferttr*:i'
hrlrvee:r tlids, liquids and gr-c". i.i,,rriri ,rrv'lll:.
f-ulloidal Staref)eirnition of c(':loicJ, clrss;iicatiorr ci roll()ids. 5e-rris irr liquids (Si:'ij: hireric. r;p':it: rrr'rl

electricai. propertias. stabilitr oi' aillli)iis,protec:il e a;tior'.- liolll., Sclii]j,/! llr , golc rrr.t;ni'cr'. l-irlr..itl> rr

lir'luids {efilulsiors},
Solutiols, Dilute Solutiorrs and Collig:rtiv. Propcrtics lde'rl ;:nd rtc:n- d.sll ;trlr,t:ions. ntethcds ,,'f crprs"sir,g

fonccntiatiofls ol solutions. activrt] aid irctiri:, ineffic;cnr. i.)iit|ie r,!liiticn. ;olligatirc pr,rrcrtit.
1.lr0fmod}'nar!ricsDefniti0noltiler|l]..1!l&|{licttI[ls;S}5il!n.J!:rl(t:'ildiltJ!!lc'"['.!l)c|r
crtcnsivc fropcrties. Slalt ar(j palr ltnctlons arrd thgir dift-erelti;tl. ii'e|rrr,rtivtri:-ntic |ro'e.r. ( rrT!dfi,)1 hdal

-rrrd rr,.r'l litst l.aw of ihc|ntolrita:,,c. iutcctcnt. dct'ini:rurr .'l :rii" ': Jr'c:!\ .r:]ii L[']: .t. \i..'rr. '
r-rl fllerrn(-rdlIjaI)ics: N:cd lci .be.ir\,'..ijii.rr:it:ti:tcltours cr{ il:c Id\\. Ll,rrrot rrclc ililii jls s11!a,cii-}. Lr:tl0i
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theolem. Concept of Entropy : Eniropy as a state funclion. entropy as a function of V & T. entropy as a function of P

& T, entropy change in ph,'-sical changc. 
.IJ|ird l.aw of 'l'hermodynamics: Nemsr he&t th€or€m, statemenr and

concerx of residual enropy, evaluation of absolute enropy ftom hear capachy Jara. Gibbs and Helnrholtz fulclions:
Oibbs tunction (C) and Helmholtz lirnction (A) as lhemrodlrlamir quantities. A &C as crireria for
ther1nod)alamic equilibrium and spontaneiq-- rheir advanrage over entop l change, variation ofG and A rvith p,V
and I.
Chemkrl EquillbriumEquilibrium constaRa and free cnergz. 'lhermodlnamic dcrivation o[ lau, of masr
action Determination ofKp, Kc, Ka atd their relationship, ClausiusClapel,ron equation, applications. lntroduction
ro Pluse Equilibriom, Statement and meaning of the terms-phase. component and degree of lieedonr, derivation ol-
Gibbs phase rule' phase equilibria ofone component s) srem-vatet, CO2 and S sysrems. Phase equilibria of two
componenl svstems-solid-liquid equilibria, simple eutectic-Bi-Cd, pb-Ag systems.
Electrochemistrx-Electical transpon-conduction in netals and itl elefiolyte solutions. specific conductarcc
andequivalent conducance. measuremenl of equivalenr conducaance. rariation of cquival:nt andspccilic
conductance with dilution. Migration of ions and Kohhausch lau. Arrhenius thcory ofelecrolyre dissociation and its
limitaricns, wgak and srolrg €leeholltes. Ostwald's diiuaion law, irsuses an,J linritarions.Dcbye-Huckcl-on:ager's
equation fol'stroug electrolltes (elcrnentary treatmeDtonly). Transpon nurntrr, definition and determination by
t{iftorf meth()d and moving boundarymethod. Applications of conductivit)- measuremelts: dcternlination of
degr.e of dissociatiorqdeermination of Ka of acids. determination of solubility producl of a sparingly
sohrblc sah.conductometvic lilralions.'llpei of reversible elecrrocles-ga-c metal ion, mctal ion- metal insolbluc
salt-anion and redoxelecfodes- Electrode reactions. Nernst equation. derivation of cell E.Nl.F. and Singlc
clcctrodcpotential, srandard h1'dro6en ('l(ctrodc, refercnce elecrodct. staodard electrode potential.
jrgnconvenrioni, electrochemical series and :tj significarrce.
Nuclear Chemi$try In,toduction; Radioactirity, Nuclear. Structure. Sjze of Nucleus, Mass Defects and Brnding
Energy,Nuclear Stability. Nuclear Forces, Nucl€ar Spin and Moments of Nuclei, Nuclear Models, NuclearDeca,v
Processes' Thc Laws of Radioactivc Dccry. Soddy-Fajans Gruup Displacemert l.aw, Rale otNuuclear Decay and
Half t'ilt Time {Kinetics of Radioactive Decay). tnduced Nuclear Reactiors Typcs of Nuclsar proccsses. High
Energy Nuclear Reactions. Nuclear Reaclion Crcss-secrion,Aniticial radioactryity. Detection and r\tcrsurement of
Radioactivirv, l.iuclear Fission. NuclearF usion. Applicalions of Radioactivity.
sp€clroscopy lntroducdon: Erccnomagnetic radiarion. regious of the spectmm, basic riatures of
ditlbrentspecllomelers, statement of the Bom{Jppenhelner approximadon, degees of fi.eedonr. Rorational
Speclrum' vibrational Speurun ard Electronic speclrum,Cunept of porential energy curvcs for bonding and
antitnrnding molecular orhitals' qualirarive description of sclccrion rules and Franck-Condon principlc. eualitariyc
description ofs, p, and |1 M.0., theit.energy levels and lhe respective u?nsltrons.
Qu8Dtom yechanics Black-body radrarion. Planck's radiation lau, Photoelectric cftbct, hear capacirl, crt solids.
Bohr's nrodel ofhydrogen atom (no deriration) and its detbcts, compro.'r r.t)'bcr. dc Broglie hypot6eiis. Heisenberg's
uncenainty principle, Sinusoidal wave €qtration, Hamiltonian operattrr, Sehrulinger rv$!c oquation and i15
lnponance' physical inrerprctadon of th€ wave furrction, postulares of quantunr mechanics. panicle iN a onc
dimensionnl box, quandzation ofenergy levels. extension to trvo and three dirhensional boxes. degeneracy. Sinrple
harnonic oscillator nrodcl of vibrationsi motion. sefiing up Schrodinger equation and cliscussion ofsotutron
ard wave functions. Solid Stf,tc l)efinition of space lattice arld unit cell, Law of crystallography- (i) La* of
conslancy of interfacial anetes, (ii) Larv of rationaliry of indices, (iii) sl-mmetry elements in cr)..stal!i. x-ra)
diltaction br.' cQ stals-Derivation of Srage's Law in Reciprocal space.Detrrminaion oi crystai struclurc of NaCl.
KCI bjv use of Powder method: Laue's nethoC.
Pfiotoch€mistry Inleraction of radiation uiih matte( diff€renc€ behleen lhermal and pholochem.ical processcs.
Laws of photochemistry: Grothus-Drappcr iJw. saark-Einsrein law, Jablonski diagram depicting various processes
occurring in the exqited $st), qualitsti\e description of flourescence- phosphorescence. non,r.adiative processes
(intemal conlersion, interslstem cnrssing), quanum yirld, photoseirJirized reao;ons*energy transllr processe,
(simple exanrples).
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Screenilg Exam syllabus for the Post of recbnieal Assbtant Food science anrl
'Ieehnologr

' ','.i.i spoilage-sources. General principles of food processing and preservation b-v additives,
high and low t€mperahre, drying, irradiation, sugar, sak. Introduction to microbiological
techniques: sterilization techniques, staining techniques. techniques for isolarion of bacterra.
Microbiological analysis of food p$ducrs: bacrerial count, ) easl afld mold couot, colifqrnr cou.t.
lv{icrobiologicat tesring of warer. Food laws and food safet1.fiACCp. cMp, oHp, ISo 9000
series, ISo 22000' codex alimentarius, Fpo, t\'rpo, MMpo. FSSAI, BIS, pFA €rc.), Food
adulteration. Preparation ofjams. jcfiies, marmaiades, juices. vluashes, ketchup, pickres and
chutneys. Liquid milk processing, fermented milks. preparation of milk produc$ cheese,
condensed and evaporated milk, whole and skim mirk powder and ice cream. proximare
composition of cereals, rlour and its use in bakery products bread. biscuits, cakes, dousl,nur
and buns. Additives for bakery indusus*. Milling of differcnt cereals, parbo ing oiri.e.
(iomposition, nuritive value and functional properties of eggs. Meat tenderizarion. principles
'.)J mear pres€rvation, Dimensions and units, Materiar and energy balance. unit operations ur
tr:od processing' Rore of microorganisms in fermented foo<is-bread, malt beverages, rine,
vinegar, butter and cheese. principles of food packaging, packaging materiars, packagins
methods and machihery. Packaging requirements for ditlerent food products.

i l-nrcn1s of mechanics, colrigative pmperties, raws of thermodynamics, modes of heat
transfer. Outlines in optics and sound. electromagnetic radiation

concept of pH and buffer. Isomerism, structural anir opticar isomers. food chemistry,
composition of foods. minerals in {irods, water activity in foods. carbohydrates, mono and di_saccharides, reducing and on-reducing sugars, starch, ceflulose, pectins, prant acids andpntteins, pnmary, sec'ndary and teriarl' structures of proteins, prorein denat*ratio*. peptide
bonds, amino acids, saturated and unsaturated fats, .*"idi,y-.

Theory of quadratic equations, binomiar rheorem, uses of narurar and comrnon logaritJrms.
tngonometry' ratios and their relations, basics of matrices. vecfors, determinants

,rganizatio'of animar dssues, nucreic acids- endocrine grands. digestion. absorption
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