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. Academic Regulations 2009 for B. Tech {(Regular)
(Effective for the students admitted into I year from the Academic Year
2009-2010 onwards) - s
Award of B.Tech. Degree _ :
Astudent will be declared eligible for the awa:d of the B. Tech. Degree
if he fulfils the foliowmg academic 1eg,ulduon.x.
Pursued a course of study for nof legs than four academic years and
not more than eight academic years. - '
Register for 200 credits and secure 200 credits
Students., who fail to fuifil all the academic requirements for the award
of the degree within eight academic’ years from the year of their
admission. shall foifeit their seat inB.Tech cose. '
Courses of study: - : SR
The following courses of smdy dre offered at p1 esent for =:pema112at10n
for the B. Tech. Course:

Branch Code ' .Bra'nc'l'l

Aeronautical Engineering. -

Automobile Engineering..

Bio-Medical Engineering.

Bictechnology.

- Chemical Engineering.

Civil Engineering.

Comptiter Science and Engineering.

Electrical and Electronics Engineering.

Electronics and Communication Engineering.

Electronics and Computer Engineering.

Electronics and Instr umentation Engineering.

Electronics and Telematm Enmneeun&

Information Te(,hnoioay

Enstmmentatmn and Control Enmneezmo,

Mechanical Engmeex ing (Mechatronics).

Mechanical Engineering (Production}.

| Mechamcal Engineering.
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Metallurgy and Material Technology
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First mid term examination shall be conducted for -4 units of syllabus
and second mid term examination shall be conducted for 5-8 units. 5
marks are aliocated for Assignments (as specified by the concerned
subject teacher) — first Assignment shouid be submitted before the
conduct of the first mid. and the second A551gnment should be sub-
Credits mitted before the conduct of the second mid. The total marks secured
e Weeks | Weeks : by the student’ in each mid term e*{ammatlon me evaluated for 25
Theory ' :"{}3" 1 o6 03 o marks, and the better of the two mid tegm examinations shall be taken
— - L - as the final marks secured by each candidare.
P}jactlcal e g2ne f e 04 However, for firstyear, there shail be 3 mid term examinations (each for
23 marks), along with 3 assr’gnmé’:m in a simildr pattern as above {1*
SR SR RS O L mid shall be from ]-2 units, 2 mid fmm 3- 5 units and 3* mid shall be
| MiniProject . 102T/03D: |2 from 6-8 units]. and the average marks of the best twa examinations
. Comprehensive . . : : secured (each evaluated for a total of 25 marks) in each subject shal
“VivaVoce . e f e b T ' he considered as final marks for the mtemals/sesslonals '
| Seminar R ) ISR N- N N ~iv. For practical subjects there shall be a continuous eva]uanon during
. — : the semester for 25 sessional marks and 50 end examination marks.

"md any: (}thes Lourse dS app1 b ed by the authoz mes ot the Lmvm rsity from
tzme to tlme :

4. Credlts

IYear . ~ o Semester

- Periods / .| Periods /

Credits

pPrawe T 03 ] 04

5 Pi_‘bject '

Distribution and Weightage of Marks

- "The performance of a student it eéach sermnester /I year shall be evalu-
“ated subject —wise with 2 maxiiom of 100 marks for theory and 73

marks for practical subject. In addition, Industry oriented mini-project,
+seminar and project work shall be evaluated for 50. 50 and

200 marks respectively.

“For theory subjects the distr Ib{lIIOI‘ shalt be 25 marks for Ir:temal

Evaluation and 75 marks for [he End-Examination.

= For thenry subjects: during the semester there shall be 2 mid term
+examinations, Each mid term examination consists of one objective

- paper, orie subjective paper and one assighment. The objective paper

= is for {0 marks and subjective | papel is for 10 mdz s witha dma[mn of
-1 hour 20 minuzes (20 miautes for obJeLtwe and 60 minutes for mbjeu-
. tive papér). Ohjewve paper is set for 20 bits of — multiple chioice
.- questions. fill-in" the blanks, matghnn type oueshons = for the’ 10

marks, Sub}e..tx\fe papet of each semester shall contain -L ru i ques-

.- tions (one from each unif) 6f which: the student has 1o answer 2
'questmm euh canvmo 5marks.

‘Out of the 25 marks for internal, duy_-t'o-da'y_ work in the laboratory

shall be évaluated for 15 marks and internal examination for practical
shall be evaiuated for 10 marks cornducted by the concerned fabora-

" tory teacher. The end examination shall be conducred with external

examiner and laboratory teacher. The exter nal examiner shali be ap-
pointed from the cluster of coiiegeq as’ deuded by the Lmvelslty
examination branch.

For the subject having designand / or draWing. {(such as Engineering
Graphics; Engineering Drawing, Machine' Drawing) and estimation,
the distribution shalf be 25 marks for internal evaiuation (15 marks for
day-to-day work and 10 marks fof internal tests) and 75 marks ferend
examination. There shall be two internal fests in a Semester and the
better of the two shall be considered for the award of marks for inter-
nat tests. However in the T vear class, there shall be three tests and
the average of best two will be taken inio consideration.

There shall be an industry-oriented mini-Projects in collaboration with
an industry of their spectaiization. to be taken up during the vacation
after If1 year IT Semester examination, However, the mini project and
its report shall be evatuated with the project w{u'k inIV vear II Semes-
ter. The induswy oriented mini project shall be submitted in report
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form and should be presented before the committee; which shall be
~evaliated for 50 marks, The committee consists of an external exam-
iner. head. of the department, the superviser of mini project and a
senior faculty member of the department, There shall be no internal
marks for  industry oriented mini project,

There shall be a seminar presentation in IV year IT Semester. For the
seminar, the student shall collect thie fnformation on a specialized topic
and prepare 4 techmcal report, showing his understanding over the
topic, and submit 1 the' depa;tment which shall be evaluated by the
. Depar rmenta} committee consisting of Head of the department, semi-
S supervisor and 2 senicr faculty member. The seminar report shall
“ be evaiuated tox SO_ m.nm The; e shall be no exter nal examination for

TUsemnina,

The1 e shal] be Ccmpre‘nenswe Vzva Voce m IV year I ‘;emestet The
Comprehenswe Vn a- Voce WII] be conducted by a Commzttee Consist-
Cing of (z) Head 0 the Department (u} two SEI‘HGl Facuity membezs of

. the Depaltment The Compxehenswe Vlva~V0ce is aimed to assess
o the students” undelhtandma in various subjects he / she studied dus-
N ing’ the B.Téch course of study. The Comprehensive Viva-Voce is
evaluated  for ]00 marks by the Commlttee There are no internal
‘marks for the Ccmplehemawe viva- voce,

i : Out of a total of 200 marks & for the project work, 50 ma1ks shall be for

Internal Evaluation and 150 mar ks for the End Semester Exzmination,

'_ :.. The End Semester Examination {viva-voce) shall be conducted by the
‘i, Same committee appointed for industry oriented mini project. In addi-
“ s tion the project supervisor shall also be included in'the commiltee.

. The top{ca for industry oriented mini project, seminar and project

= . wolk shall be different ﬁom each other. The evaluation of project work
Lo shdll be conducted ar the end of the IV year. The Internal Evaiuation

- shall be on the basis of two seminars szwen by each ';tadent on the
' tc:p1c of hxs project,

& -'__-;I.aboz atory marks and the sessional maxks awar ded by the College are
'-"not final. They are subject to scrutiny and scaling by the Unive rsity
wheleve; necessary. In such cases, the sessional and iaboratmyma.ks
__:-jawa1ded by the College wi li be referred to a Commitiee. The Commlt-

tee wiltarrive ata sulmu factor and the marks will be sc caled ag per the
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scaling factor. The recommendations of the Committee are final and
binding. The laboratory records and internal test papers shall be

“preserved in the respective institutions as per the University norms

and shall be produced to the Commxttecs of the Lmvelsity as and
when the same is asked for.

Attendance Requirements:
A student shall be eligible o appear fox Umve: Sity exammatmm ifhe

acquires a minimum of 73% of attendance in aggregate of all the sub-
jects. : -

Shortage of Attendance below 65 % in aggregate shall in \0 case be
condoned . : . .

Condonatiorn of shm taoe of attendance in aggleeate up t0 10% (65%
and above and below 75%} m gach semes{m orl yea1 may be g: anted
by the College Academic Commlttee I

A student wiil not be plomoted to the riext semecterl unless he satis-
fies the attendance reqlirement Of the present semester / T'year, as
applicable. They may seek re- -admission for that %emester /T year

when offered next. .
Students whose shortage of attendance is:not condoned-in any

semester / I year are not eligible to take their end examination of that
class and their registration shall stand cancelled. . _
A stipulated fee shall be payable towards condonation of shortage of

attendance.

Minimum Academxc Reqmrements*

The following academxc requirements have to be satisfied i in addmon

to the attendance :equuements mentloned in‘item no. 6 _

A student c‘.hall be deemed to have satisfied the rmmmum academic

requirements and earned the cxedzts allotted to each themy or practi-

cal design or drawing subject or project if he secures not less than
35% of marks in the end examinazion and a minimum of 40% of marks

in the sum total of the internal evatuation and end examination taken

together. o :

A student shall bé promoted from II to 11T year only if he fulfils the

academic requirement of 37 credits from one reguiar and one aupplew

mentary examinations of l year, and one regular examination of I year
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Class Awarded % of marks to be secured| Class Awarded

; spective of whether the candidate takes the examination -
ornot S First Class with 70% and above

Distinction Frorm the

A stident shall be promoted from third year to fowrth year only if he
fulfils the academic requirements of total 62 credits from the following
examinations, whether the candidate takes the examinations or not.
Two regular and two supplementary examinations of [ year.

Two regular and one supplementary examinations of II vear I semes-
One 1‘e'gu}ai' émd dne suppfementary examinations of I year If semes-
ter. R

One 1eould1 ex ammatlon of III year I semeqter

A student shall register and put up minimum attendance in ail 200
credifs and earn the 200 credits. Marks obtamed in all 200 credits
shall be considered for ike calculatlon of percentage of marks.

Students who faii to'earn 200 medlts as mdmated in the' course struc-
ture W1th1n eight academlc yea:s from the year of their admlssmn shall
forfeit theu :,eat m B Tef.h couxse zmd then admzqsmn shall stand
cancelled,

Course pattem T i SO
The entire course of study. is of four academlc years. The fu st year
shall be on yearly pattern and the second, third and fourth years on’
- semester pattern.. .. .
A student ehmble © appeax for the end exammdtfon ina subject but
absent at it or has-failed in the end exammdnon may appear for that
qubJect at the supplementar y exarmination.

 When a student is detained due to lack of cr edité :/'ahoi rtage of attend-

ance he may be re-admitted when the semester / year is offered after
fulfilment of dcademic regulations, whereas the academic xeguld{mns

o hoid nood with the reouldnm\. he was fu st admltted

- -Award of Class: o _ e
~:After a student has satisfied the requirements prescribed: for the
completion of the program and is eligible for the award: of B. Tech.

.Degree he shali be placed in one of the following fogr_g!as_s_eé:.

First Class

Below 70% but not leeq than aggregate marks
60% . : secured for the

Second Class ' - : Credits.

Below 60% but not less than best 200
30% . 1

Pass Class

Below50% b vt‘ﬂotleiqthdn :

(The marks in internal evaluation and end examination shail be shown
separately in the marks memorandum)

Minimum Instruction Days

The minimum instruction days for sach semestez /1 yeal shall be 90/
180 clear instructiod dayq '

There shall be no branch mansfe: s after the compfemon of admission

DrOCess.
There shall be no pla(_e fransfer within the Comutuem Colleges and

Units of Jawaharta | Nehru Technological Umvexsny Hyderabad.

General: _ _ L o .

Where the words “he”, “him”, “his™; oceur il the regulations. they

include “'she™, “her”, “hers”.

The academic regulation should be aead asa wbo]e for the DUrpose
of any mterpiemum

In the case of any doubt or 'mmwwty in’ the interpretation of the

above rules. the decision of the Vice-Chancellor is final.

The University may change or amend the academic regulatons or

syllabi at any time and the changes or amendments made shali be

appiicable o all the students with efféct from the dates notified by
npil

the University.
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Academzc Regulations for B. Tech. (Lateral Entry Scheme)
(Effect:ve tor the students Qettmsz admitted into

I year from the Academic Year 2009-2010 and onwazd%)
The Students have to acquire 150 credits from IT to IV year of B. Tech
Program (Regular) for the award of the degree. '
Register for 150 credits and secure 150 credits,
Students, who faitto fulfil the leqmremenr for the award of the degree
in 6 consecutive academac yeazs from the year of admission, shall
forfeit their’ seat, N

The same attendance’ 1eﬂulauons are to be adopted as that of B.
Tech. (Regular). :
Promotion Rule :

A student shall be pr ormtecl fromthlrd year to fourth year only if he
fulfils the acac!e:mc reqmrements of 37 cred;ts from the
examinations, _' i

Two reguiar and ore suppiementm y exammunons of T yezu 1semester.

| One 1egul.ax. and one supp]ementmy exammat{om of II yedr I
semester, :

One regular exammatzon c)f HI yeal I semester.

Award of Class:

After a .student has satisfied the fe-qui.reménis' prescribed for the
completion of the program and is eligible for the award of B, Tech
Degree he shall be placed in one of the following four classes : -

Class Awarded % of marks to be securedi Class Awarded

First Class with -
Distinction

70% and above -
S From the

First Cldss

Below 70% but notless than |  dg8regate
60%. 1 o marks secured

Second Clasg

Below 60% but not less than | for 130 Credits.
0% - L _ | e Ilyearto

Pass Class

Below 50% but net less than iV year)
A0 '

{The marksl i internal evaluation and end examination shall he shown
separately in the marks memor andum)

All other regulations as applicable for B. Tech, Four- -year degree
course (Regular) will hold good for B, Tech. (Lateral Entry Scheme)
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MALPRACTICES RULES

DISCIPLINARY ACTION FOR/IMPROPER CONDUCT IN

EXAMINATIONS.

- Natre of Malpractices/
Improper conduct

Punishment

If the candidate:

Possesses or keeps accessible in

book, programmable calcuiators,

Cel! phones, pager, paim compt-
ers or any other form of material
concerned with or related to the

(theory of practical} in which he
is appearing but has not made
use of (material shall include any
marks on the body of the candi-
date which can be used as an aid
in the subject of the examination)

examination hall, any paper. note ption hall and cancellation of

subiect of the examination|.

Expulsion from the examina-

the pen“ommnce in tha subject
cmiy

Gives assistance or guidance or
receives it from any other candi-
date orally or by any other body
language methods or communi-
cates through cell phones with
any candidate or persons in or
outside the exam hall 1n respect
of any matter.

Expulsion from the examinati-
on hall and canceliation of the
performance in that subj-ect
oniy of all the candidares inv-
gived. Incase of an oui-sider,
he will be handed over to the
police and a case is registered
against him.

Has copied in the examination
+ihall from any paper, book.
programm-able calculators.
palm computers or any other
form of material rele-vant to the
subject of the exami-nation

Expulsion from the exami-
nation hall and cancellation of
the performance in that subj-
act and all other subjects the
candidate has already appe-
ared including practical exam-
inations and project work and
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the candidate is appearing. -

or practical) in which

shall not be permitted to app-
ear for the remaining exarmi-
nations of the subjects of that
Semester/year The Hall Ticket
of the candidate is to be
cancelied and sent to the
University,

Imperseriates any other candi-
date in connection with the
examination,

“ance of the original candidate
- twho has béen impersonated,
7] shall: be caric-elled in all the

The candidate who has impe-
rson-ated shall be expelled
from examination hall. The
candidate is also debarred and
forfeits the seat, The perform-

‘subjects of the examination
(ineluding practicals and
project work) alre-ady ap-
peared and shall not be ai-
lowed to appear for examina-
tions of the remaining subjects
of that semester / year. The
candidate is also debarred for
two consecutive semesters
from class work and al! Uni-
versity examinations. The con-
tinuation of the course by the
candidate is subject 1o the
academic z‘egu-ial,iozﬁ.s i1 con-
nection with forfeizure of seat,
If the imposter is an’ ougsider.
he will be handed over 0 the
polite and a case isregistered
against him, .- - }

Smuggles in the Answer book
or additional sheet or takes out
or arranges to send out the
question paper during the
examination or answer baok or
additional sheet, during or after
the examination.

Expulsion  from the

examination hall and

canceltation of performance in

that subject and all the other

subjects the candidate has

already appeared inciuding
practical examinations and

project work and shall not be
permitted for the remaining
examindtioris of the subjects
ofithat semester/year. The
caﬁdid'a_te is also debarred for
{wé consecutive semesters
fromn class work and all
University examinations. The
continnation of the course by
the candidate is subject to the
academic’ regulations in
connection with forfeiture of
ggat

Uses objectionable, abusive ot
offensive language in the

answer paper or in letters to the |
examiners or writes to the}
‘gxaminer reguesiing him to

award pass marks:

Cancellation of the perform-
ance. in that subject.

Refuses to obey the orders of
the Chief Superintendent/As-
sistant — Superintendent / any
officer on duty or misbehaves or
creates disturbance of any kind
in and around the examination
hall or organizes a walk out ot
instigates others to walk out, o1
threatens the otficer-in charge or

In casé of students of the col-
lege. they shall be expelled
from examination halts and
cancellation of their perform-
ance in that subject and ali
other  subjects the
candidate{s) has (have) al-
ready appeared and shall not
be permitted to appear for the

rernaining examinations of
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Gr outside’ the ‘examination hall
or any’ of his relations, or in-
dulges: i"n"azpy other act of mis-
conduct or mlschlei which result
in damace o 01 dBSU uction of
ploperty in the exammatl(}n kail

whzch in the oplmon of the of
ficer on duty amounts to.use of
cnfair means or mlsconduct or

tion.

v p diity in or| subjects of that semester/year.
qittside the exafmm.tmn hall of | The candidates alsc are de-
__z_rr‘ryf_injury to his person or to any | barred and forfeit their seats.
of his relations whether by{In case of outsiders, they wili
words. either spoken or written | be handed over to the police
or by signs or by visible repre-|and a police case is registered
sentation. assaults the officer-in- | against them.
charge, or any person on duty in

or any pa;t nftne College cam- .
pus or engages in any other act| -

has the tendency to disr upt thef- .
orderly LO]’IduCt ot the examma- SR

1eaves the exam hall taking away
answer script er intentionally
tears of the script or any part
thereof inside or outside the ex-
antination hall, .

Expuision from the
examimation.  hall  and
cancellation of performance in
that subject and all the other
subjects the candidate has
already appeared inciuding
practical examinations and
project work and shall not be
permitted for the remaining
examinations of the subjects of
that semester/year.. The

continuation of the course bys
the candidate is subject to the
academic regulations in
connection with forfeitare of
seat.

Possess any lethal weapon or:
firearm in the examination hall.

.‘Y

Expulsion  fromn  the
examination hall and

| cancellation of the

performance in that subject
and zll other subjects the

| candidate has already

appemed including practical
examinations and project
work and shalll not  be

i petmxtted for the remaining

examinations of the subiects
of ‘tHat 'seméstei/year.. The
- candidate is-also debarred
and forfeits the seat.

candidate is also debarred for
two consecutive semesters
from class. work and all

If student of the college. who is
not a candidate for the particular
examination of any person not
connected with the coliege
indujges in any malpractice or
improper conduct mentioned in
clause 610 §. :

L niversity examinations, The

Student of the colleges
expulsion from the
examination ‘hall and
cancellation - of = the
performance in that subject
and alb:other subjects the
¢andidaté. has. already
appeared including practical
examinations and project
‘work “and ‘shall not be

| perimitted for the remaining

examinaiiens of the subjects
‘of that semester/year. The
candidaté is also debarred
and- forfeits the seat.
Person(s} who do not befong
10 the College will be ! handed
aver to police and. a police
‘case will be registered against

them.
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cancellation of the ' B.IECH. BIO-TECHNOLOGY

performance in that subject ‘E Co _  COURSESTRUCTURE

and ali other subjects the ' ; .Subject N e T/P/D

candidate  has already " :

appeared .inctuding practical

examinations and project work

and shall not be permitted for ;

the remaining examinations of LR - Engineering, Physics

the subjects of that semester/ R NS Engifieering Chemistry.

year. | ComputerProgramm:r‘g&Data Struc‘ures

d:unkencondxtzonto Expulsion . from the
Aatio examination hall and

English : RENDCIRION 3 -

Mathematics - | O Co | 3. 1
Fundamental of Biology * . Pt

Engineering Drawing ©
Conmiputer Programming La_b'._ S :
Engineering Physics & Engineering Chemistry Lab- .

Cepy'nﬂ detected on the basis |Cancellation of the performa-
of infernal’ evldeme such as.{nce in that subject and all
d=mr'0 xahu non or. dmm(y other subjects the candidate R : — )
specxal SCIuEmy IR . | has appeared including English Language Communication Skills Lab.
' practical examinations and sy Engineering Workshop / T WOTkShOP -

20 EN A-_;h: slr|lola]lsle|le N

s project work of that semester A Total L 17
i y&u exammat:ons

*Note: For B.Tech ontechno!ogy programme “Funidamentals of Biology
- (“OB) can be introduced in place af. Englneermg Mechanics.

If any mal piactice is detected .
which-is not covued in thef. =
zbove clauses I fo [1 shall’ be D

. IIYEARISENIES’IER : COURSE STRLCTURE

reported to the Lmve:clry for ST _ _ o Code |- Subject _

further action 10 award suitable| w | 53045 Biochem! istry 1

pumshment R L . 1153002 | Basic electrical & electronic engmeerang . -0
; [ . 1

!

53046 | Cell Biology

53001 | Mathematics 1l T

93047 | Process engineering principles

53048 | Microbiciogy

53632 | Biochemistry Lab-
536833 | Cell Biology and Mfcrobfofogy Lab S
' Total

Malpractices identified by squad or special invigilators

~ Punishments to the candidates as per the above guidelines.

Punishment for institutions : (if the squad reports that the college is
also involved in encouraging malpractices)

A show cause netice shall be issued to the college.

Impose a suitable fine on the college.

wivolviolwelslwls]

o

Shifting the examination centre from the college to arother co llege for
a %peuhc period of not less than one yeat.
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2 .ECH\ OLOGICAL UNIVERSITY '\ JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
2 HYDERABAD ) Y HYDERABAD
* BTECH BIO-TECHNOLOGY ) B.TECH. BIO-TECHNOLOGY

o .YEARH SEMESTER COURSESTRUCTURE . THYEARHISEMESTER - COURSESTRUCTURE

“Code’ | Subject _ L |T/PD} C Code | Subject o L {T/PD| i

54047 | Mass Transfer Operations . - fon — : - T
54004 | Environmental Studies
54048} Analytical Methods in biotechnology
54049 | Molecular Biology & Genetics
54050 | Thermodynamics for Biotechnologists

Open Elective _ 4 -
Artificial Neural Networks SRR IS
Bioinformatics
Computer Organization- :
Plant Bictecnnology .
Heat Transfer in Bioprocesses .
Tnstrumentafion and Process Control
immunology : o
Probability and Statlstacs
Plant Tissue Culture Lab
immunology Lab: -~

Total

“|* 54051 Bioprocess Engireering

._ T '54632 { Bioprotess Engingering Lab _
| 54633 | Analytical Methods in b;otechnoiogy Lab
— Total

NI IS Wi Ww]wi

LSl 3N SN JRUR Y A NP Y

n
o

1 ekl cof af wof wof ] -

wdh
o §
X
(30

. IVYEAR'I SEMESTER COURSESTRUCTURE
~ Code _ ... Subject L L |T/PD

57129 } Computational Molecular Biology
57130 | BioFEthics, Bio Safety and Infellectual Property Rights |

4
3
L e : e _ : 57131 | Downstream Pracessing _ 3
HIYEARISE\/IES’IER e - COURSESTRUCTLRE 57132 | Bioprccess aptimization and plant ;iesigrj .. 3

. ELECTIVE 4

i 57133 Crop improvernent

.1 57134 | Structural Biology
57135 | Cancer Biclogy
ELECTIVE -}

571386 | Molecular pathogenesis

_C(_)de_ o Subject L T/P/D

55073 | Transport Phenomiend:in: Bio Processes

55074 | Biochemical Reaction Engineering

55075 | BasicIrdustria and Environmenda: Biotechnaology

25076 | Genetic Engineering:.-.

55077 |- Fundamenials of EnzymeMechanisms &Technofdgy 57137 | Biopharmaceuticals

550151 ManagerialFcoromics and Financial Analysis

57138 | Introduction to Bio materials
57633 | Bioinformatics Lab

57634 | Downstream Processing Lab
Total

55634 | MolecularBiclogy & Genafic Enginsering Lab
55635 | Advanced English Communication skills lab
Total '
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COURSESTRUCTURE

: Codé. ' Subject’ | L |T/PD
58101 | Animal Celi Science & Technology 1 3 1
ELECTIVE-HI -3 1
58102 | Fundamentaisof Food Sc&ence&Techr‘ology
-'581;03 'Nanoblotechno!ogy - o
-5.8'1_04 Clinical Trials & Regulalory Affairs
_.5'86'_6'5 | Industry Oriented Mini F’ro;ect
58666 | Seminar o
58667 | Project.

':_5"8668 Comprehensive viva ~

Total

Note AH End Exammat ons (Theory and Prachca!) are of three hours
duration.. e . R
T-Tutorial : Eé?Théoi‘y '
P — Practical/Drawing .—..= - C~Credits
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2 e 4

(561001) ENGLISH

1. INTRODUCTION:
In view of the growing importance of English as a tocl fof' giohal
communication and the consequent emphasis on training students.to
acquire communicative competence, e syllabus has been designed
to develop linguistic and communicative competence of Engineering
students. The prescribed books and the exercises are meant to serve

broadly as students’ handbooks. - e
- In the English classes, the focus should be on- the skiils of

- reading, writing, listening and speaking and for this the teachers should
77 use the text prescribed for detailed study. For.example, the students

should be encouraged to read the texts/sefected paragraphs: silently.
The teachers can ask comprehension questlons to stimulate
discussion and based on the d:scuss.cns students can be made to

write short paragraphs/essays etc.

The text for non-detailed study is for extenswe readmg/readmg

for pleasure by the students. Hence, it is suggested that they read it on
.- their own with topics selected for discussion in the class. The time

should be utilized for working out the exercises given after each section
. as also for supplementing the exercises with authentic materials of a
similar kind for example, from hewsp'aper'a'rtf'c!es' advertisements,
premotional material etc.. However, the Srress in this svilabus is on
skill o‘eve!opment and practice of Ianguage Skills.

2, OBJECTIVES: '

a.  To improve the language préﬁ'cééhcy of the students in English

with emphasis cn LSRW skilis.

To equip the students to study academic’ subjects’ with greater
facility through the theoretacal and practical componénts of the
English syllabus.

To develep the. study skills and communication skllfs n format
and informal situations. ol
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tening Skills: -

Oblectlves

To enable students to ‘develop their listening skill so that they
may appreciate its role in the LSRW skills approach to language
and Improve their pronunciation

To equip stﬁdents-with necessary training in listening-so that
can comprehend the speech of people of different backgrounds

.- ang regions... -
g Students: shou.ld be g.vven practfce in listening to the sounds of

- the Ianguage fo be able to recognise them, o distinguish between
o f_hem to mark:stress and recognise and use the right intonation in
“sentences. S :

: .:-Listening for general'content

.:"Llstemng 1o fiil up’ mformatlon

Intensive hstemng

Listening “for specific mformat;cn R

Speaking Skills:

Objectlves

1.

To make students aware of the role of speak;ng in Enghsh and
its contr;butlon fo their success .
To enable students to express themseives ﬂuently and

'apprcpnately in somal and professuonsl contexts.
Oral practice

Describing obj ects/sﬂuatmnsipeoo!e .

Role play — ndmdua'/Crow actlvities {Using exercises from all

the nine units of the prescribed text: Learning English . A
Communicative Approach.)

Just A Minute(JAM) Sessions.

Reading Skills:
Obijectives

1.

To develop an awareness n the students about the significance
of silent reading and comprehensnon,

-

o
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To develop the ability of students to guess the meanings of words

from context and grasp the overail message of the text, draw
inferences etc,

Skimming the text

Understanding the gist of an argument
ldentifying the topic sentence .. .- -
Inferring lexical and contextyal meaning
Understanding discourse featuhes

Proogrizing coherence/sequencing of sentences

NOTE: The students will be trained in reading skills:using the

prescribed text for detailed study. . They will be examined in
reading and answering guestions using ‘unseen’ passages which
may be taken from the non-detailed text or other authentic texts
such as magazines/newspaper arficles.

_ - Writing Skills :
Objectives
S

o develop an awareness in the students.. about writing as an
exact and formal skill .

To equip them with the coi"nponents of different forms of writing,
beginning with the lower order cnes.

Writing sentences .- _

Use of appropriate vacabulary. .

Paragraph writing

Coherence and cohesiveness

Narration / description

Note Making

Formal and informal letter writing -

Editing -a passage

.TEXTBOOKS PRESC;%!BED: :

In order to improve the proficiency of the student ir the acquisition
of the four skills mentioned above, the following texts and course
content; divided info Eight Units, are prescribed:
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xt book ent!tied Enjoymg Everyday English”, Published by
: angam Books, Hyderabad

i :'.For Non-detailed study

1. Second text book "Inspiring Speeches and Lives®, Published by
Maruthi Pubiications, Guntur

A, STUDY MATERIAL:

Unit — STE
Chapter entltied Heaven's Gate from "Enjoying Everyday English”,

Published-by Sangam Books, Hyderabad
.:'.:--Chapter entitled Haragovind Khorana from “inspiring Speeches
~=and Lives”, Publi shed by Maruthi Publications, Guntur

Unlt-—ii

1. Chapter entitled Sir' CV'Raman: A" Pathbréaker in the Saga of

Indian Science from "Enjoying Everyday English’,Published by
Sangam Books, Hyderabad .

Chapter entitied: Sam: Petroda from "Inspiring Speeches and_

o Lives”, Published by Maruthi Publications, Guntur
'Un:t i _
1. Chapter entitled The- Conno;sseur from “Enjoying Everyday
English”, Published by Sangam Books, Hyderabad .
Chapter entitled Mother Teresa-from "Inspiring Speeches and
Lives’, Published by Maruthi Publications, Guntur
Unit -1V
1. Chapter entitied. The Cuddalore Experience from “Enjoying
Everyday English”, Published by Sangam Books, Hyderabad
Chapter entitled Or Amartya Kumar Sen from “Inspiring Speeches
amﬁ.uves") Pubiished by Maruthi Publications, Guntur
Umt-V ) .
4. Chapter entitled Bubbling Well Road from ";nj ving tveryday
- Edglish”, Published by Sangam Books. Hyderabad
| Chapter entitled | Have a Dream by Martin Luther King from
“Ingpiring Speeches and Lives”, Published by Maruthi
Publications, Guntur -

‘Unit - VIIF

" Practice Exercises on Remedial Gramfn:a'r'cbveri"ng o
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Unit -Vi : . . :

1. Chapter entitled Odds Against Us from “En joying Everyday
Engiish”, Published by Sangam Books, Hyderabag. - ’
Chapter entitled Ask Not What Your Country can do’for you by

. John F Kennedy from ° ‘Inspiring Speeches and Lives", Published
by Maruthi Publications, Guntur

Exercises from. the lessons nut grescribed shall alsg be: used for
classroom tasks.

Unif-VvIi .

Exercises on :
Reading and Writing Skills
Reading Comprehension
Situational diaicgues
Letter writing -~
Essay writing - o

Commeoen erfors in Englssh SUD]ECt Verb agreement Use of
Artictes and Prepos:tiors Tense and asoect

il Vocabulary dévelopment covering

Synonyms & Antonyms, ane-word substitutes, preﬁxes & suﬂ’ixes
ldioms & phrases, words often cenfused.

. REFERENCES :

i o 1. Innovate with Engiish: A Course in Engl:sh fer Engineering

Students, edited by T Samscn, Foundation Books
English Grammar Practice, Raj N Bakshi, Orient Longman.

Effective English, edited by £ Suresh Kumar, A RamaKrishna
Rao, P Sreehari, Published by Pearson

Handbook of English Grammars Usage, Mark Lester and Larry
Beason,

Tata Mc Graw ~Hili,

Spoken Engiish, R.K. Bansal & 48 Harrison, Orient i.ongman.

Technical Communication, Meenakshi Raman, Oxford University
Press
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]ec.we Engl[sh Edgar Thorpe & Showick Thorpe, Pearson

: _fEducatlon
: 'Grammar Games, Renuvolcuri Mario, Cambridge University

Press. _
.. Murphy's English Grammar with CD, Murphy, Cambridge

University Press.

tveryday Dialogues in English, Raobert J. Dixson, Prentice Hall
India Pvt Ltd.,

ABC of Common Errors Nigel D Turton, Mac Milfan Pub!:shers
" Basic Vocabulary Edgar Thorpe & Showlick Thorpe, Pearson
. Education B _

Effective Technical CommunicatiOn,..M. Ashraf Rizvi,- Tata Mc
Graw ~Hill. _ e

An Interactive Grammar of Modern English, Shivendra K. Verma
and Hemiatha Nagarajan , Frank Bros &CO

A Communicative Grammar of English, Geoffrey Leech Jan
Svartvik, Pearson Education

Enrich your Eng[lsh Thakur K B P Smha Vijay Nlcole [mprlnts
Pvtltd, L

A Grammar Beok for You And 1, C. Edward Gooc_[, MacM_iIlan
'Publlshers o '
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S 3 B
(51002) MATHEMATICS - |- '

CUNIT = Sequences - Series’

Basic definitions of Sequences and series - Convergencee and

e divergence - Ratio {est — Compans&n test = Integral test — Cauchy S
'root test — Raabe's test — Absolute and uondxtlenal convergence '

. UNIT=Nl Functions of Single Variable

= “ ' Rolle’s Theorem — Lagrange's Mean Vaiue Theorem'— Ca'uchy__‘:s: mean
“‘value Theorem — Generalized Mean Value thecrem (all theorems
:._':- without proof} Functions of séveral variables - Fun(’;tional'dépend'enc&
~Jacobian- Maxima and Minima of functions of twd vanables wnh

wconstraints and without constraints
SUNIT = 1li Application of Single variables =
;'”Radlus Centre and Circle of Curvature — Evo utes and Envelopes Curve
“tracing = Cartesian , polar and Parametric curves.
SUNIT ~ IV Integration & its applications . - .
“Riemann Sums , Integrai Representation for lengths, Areas, Volumes
--and Surface areas in Cartesian and polar coordinates multiple integrals
“*-"double and triple integrals — change of * - drder ¢f integration-
' change of variable "
- UNIT = V- Differential equations of first order and their applications
“Overview of differentiai equations- exact,; inear and Bernoulli.
_ “Applications: to Newion's Law of caoling; Law of natural growth and
decay, corthogonal trajectories and geometrical applications.
SUNIT = VI Higher Order Linear differential equations and their
- applications R '
- Linear differential eguations of second and higher order with constant
L7 coefficients, RHS term ofthe type f{(X)= e = ; Sin ax, Cos ax, and x-,
e e " V(x}, x7 V(x), method of variation of parameters. ADDII{:atIOﬂS

bending of beams, Electrical circuits, simple harmonic motion.

. UNIT = VI Laplace transform and its applications to Ordinary

differential equations
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m o:f:-:startdard functions - Inverse transform — first
heorem, Transforms of derivatives and integrals — Unit step
: 'funct:on ; second shifting theosrem — Dirac’s delta function <= Convolution

theorem -- Periodic function - leferentlatron and integration of
transforms- -App! ication of Laplace transforms to ordmary differential
equatlons

UNIT - VIli* Vector Calculus:

Vector Calculus Gradleot« Divergence- Curl and therr related properties
Potential functlon - Laplacian and second order operators Line
‘ mtegral work done e Su'face antegrals _Flux of a vector valued
'functioh

Vector lntegrals theorems Green s -Stoke’ s and Gauss s Dlvergence o

Theorems (Statement & therr Verlfloatlon)
TEXT BOOKS: e e et e e
1. Engineering Mathematics — l'by PB Bh'a'skara Rao, :_S,K.\_/.S'.'Rarna
_ Chary, M. Bhulanga Rao. _ o
C2 Engineering Mathematrcs— I by C Shankara ah VGS Bookllnks
'REFERENCES:
1. Engrneermg Mathematlcs-lbyTK V lyengar El Krlshna Gandhx
~ &Others, S. Ghand. L
' Engmeermg Mathemat;es - l by D. S. Chandrasekhar Prlson
Books Pvt. Ltd.
Engineering Mathematics - | by G. Shanker Rac & Others LK.
' lnterhatlona_l_Pubtlcatlons _
Higher Engineering Mathematics - 8.8. Grewal, Khanna
Publications. = . L
Advance Engineering Mathematics by Jain and. $.R.K. iyengar,
Narcsa Publications. ST
Atext Book of KREYSZIG'S Engineering Mathematics, Voi-1 Dr A,
Ramakrishna Prasad. WILEY publications
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. 3 At B
(51009) FUNDAMENTALS OF BIQLOGY

" UNIT1:INTRODUGTION TO MICROORGANISMS

"Di\'gf'ersity in biologicai systems, Cell biology and cell structure,
Difference between Prokaryotes & Eu‘lza'rzyotes. Kingdom systems.: Five-
i -'klngdom classification General characters, Brief account on Ecclogy,
_' ":'_"::'__-'M'orphology, Nutrition, Locomotion and Reproduction, useful and
' harmful effects of Bacteria, Viruses, Algae, Fungi and Protozoans:

. UNITIl: PLANT BIOLOGY S

:_'fctassrflcatlon of Plant Kingdom. Concepis of Growth; "M'eri'sterns.
_ ';lje.Velopment of different plant organs; Plant growth regutators:
: __'.E_oo'nomio Importance of Plants, Biology of Pests in relation to Rice,

otton, Sugarcane and Groundnut,

-"U NIT [Il: ANIMAL BIOLOGY

"'_laSSIflcatlon of Animai ngdom Functlons morphology, growth and
~ . Reproduction, economic importance. Phylogeny of invertebrate &
:::';_-:-Vertebrate Phyla, Concepts of Species & Ecosystem. Protozoan

: ._Ef:_' Parasites — two Important forms in man ( Plasmodium, Entamoeba
'_:.hr'stofytica) Helminthes ( Fasciotopsis buski, Taenia solium, Ascaris,
;:_Wucherla bancroftl} L . )

_;UN[T IV: BASIC MOLECULAR BiOLOGY

; : “Genetics: DNA as genetic material, Structure of DNA DNA rept icatlon
““Transcription, Translation, Genes to proteins to protein function, Gene
"-_'expression and reguiation. Recombinant DNA technology.
. UNIT V: HUMAN BIOLOGY | :
~ introduction of body as a whole, Cells and Tissue Organization,
"Electroiytes and Body fluids. Physiciogy of Blacd, Digestive system,
'Respiratory system and Endocrine systerh.
+/UNIT Vi: HUMAN BIOLOGY 1l
: 'Human Physiology: Biological axons and neurons, Neuromuscular and
- “synaptic junctions, Sensory systems - hearmg taste, smell and visual
S receptaors.
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PHOTOSYNTHESIS
_'B"a:c__teri'é!“f&' Plant photosynthesis; oxygenic - and anoxygenic

" photosynthesis; chlorophyll as trapper of solar energy, photosynthetic

reaction centres, Hill reaction, P3.1.& PS Il, Photephosphorytatior. -

cyclic & non-cyclic; Dark reaction & CO2 fixation. .

UNIT VII: APPLICATIONS OF BIOTECHNOLOGY: BASIC CONCEPTS

Drugs and Chemicals from Plants & Animals, Definition and importance

(in general) of Biofuels, Biofertilizers, Biopesticides, Bioindicators and

‘Biosensors, Microbial Enzymes, Single Celi Protein (SCP), Monoclonal

' 'Ah’fibodies Introduction to Transgenic Plants & Animals.

i TEXT BOOKS: -
) H.G. Rehen and G.Reed, biotechnology Volume'1 & 2.

. Basic Biotechnology, Second Edition, by Colin Ratledge and Bjorm
Kristiansen, Cambridge University Press. - e
Anatomy and Physiciogy in Heaith and Dlsease K. W Wilisan
and A. Waugh, Churchill & L,wmgston RS SRR

REFERENCES

Ay Plant Phys:ology F B Sallsbhry & C.W. Ross 4th edition Thomsaon
Wadswaorth:- s L i . )
Dr. C.C. Chatterjge, Human Physro!ogy (11th Editioh) Yol t and I,
Medical Allied Agency, Kolkata, 1987. :
Intreduction to biolcgy and-biotechnology, second edition,
K. Va!taldyaﬂath K. Pratap Reddy, and-K.Satya Prasad,; 'BS
Publication:- : .

fum'r. : n R
1.7 Bonding in Solids: lonic Bond, Covalent Bond Meta!ilc Bond
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: ALL 4
(51004) ENGINEERING PHYSfCS :

Hydrogen Bond, Vander-Waal' s*Bond Ca:culation of Coheswe

L Energy.

.. Crystallography and Crystal Structures Space La’mue UtheII

wow Lattice Parameters, Crystal®Systems; Bravais Lattices, Miller

indices, Crystal Planes and Directions. inter Planar Spacmg of

Orthogonal Crysial Systems, Atemic Radius,: Co-ordiration

Numbper and Packingd Fattor of SC; BCG! FCC Dlamond and hcp
" Structures, Structures of NaCl, ZnS CsC

o Xeray Diffraction: Basic Prlnc ples Braggs Law, taue Method
= Powder Method, Appllcatlons of X- ray Diffraction::
- Defects in Crystals: Point Defects: Viacancies, Substitutional,
“Interstitial, Frenkel and Schottky Defects; Qualitative treatment of
© line {Edge and Screw Dislocations) Defects, Burgers Vector,
iz Surface Defects and Volume: Defects SRR
UNiT—EII EEp s : S
5._.-'- Elements of Statrstical Mechamcs Maxwe H-Boltzman; Bose-
" Einstein and Fermi-Dirac Statistics (Quahtatwe Treatment}, Photon
_"--ga's Wein's' Law;* Rayieigh-Jeans law,; Pianck's Law of Black
*"Body Radiation, Concept of E!ectron Gas, Ferml Energy‘ Densrty
- of States. L e
. Principles of Quantum Mechanics: Waves' and Particies de
Broglie Hypothesis . Matter Waves, Davisson and Germaer's
Experiment, G. P. Thomson Experiment, Helsenberg's Uncertainty
Principle, Schrddinger's Time Independent. Wave Equation -
Physical Significance of the.Wave Function - Particle in One
Dimensional Potential Box. :

"Umnw

Band Theory of Solids: Electron’in‘a persod;c Potentlal Bloch
Theocrem, Kronig-Penny Model (Qua!ltatzve._'_rrea;menL}, Qrigin of
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Enérgy B."and*Foi'"mation in Solids, Classification of Materiais into
.C_:_o'réd’u‘cto'rs', Semi Conductors & Insulators, Concept of Effective

- Mass of an Electron and Hole.
UNIT—V

Semiconductor Physacs Ferm! Level in Intrinsic and Extrinsic
Semiconductors, intrinsic Semiconductors and Carrier
Concentration, . Extrinsic. Semiconductors and Carrier
Cancentration, Equation of Continuity, Direct & Indirect 8and Gap

. Semiconductors, Hall. Effect.

;- Physics of Semiconductor Devices: Formatlon of PN Junctlon

.Open Circuit PN Junction, Energy Dlagram of-PN Diode, -V

L Characteristics of PN Junction, PN Dicde as a Rectifier (Forward

. UNIT-VE
- 10.

and Reverse Btas) Diode Equatnon LED, LCD and Photo Diodes.

Dielectric Propertues Electnc Dlpole DEDG e Moment Dlelectrlc
Constant, Polanzabi!!ty, -Electric: S_useephblllty. Tisplacement
Vector, Electronic; lonic and Orientation Polatizations and
Calculation of Polarizabilities - Internal Fieids in Soilds, Clausius
- Mossotti Equation; Piezo-electricity, Pyro-electricity and Ferro-
electricity. - R

Magnetic Properties: Permeabl tty‘ Field Intensity, Magnenc Field
Inducticn, Magnetization. Magnetic Susceptibility, Origin of
Magnetic Moment;, Behr Magneton, Classification of Dia, Para and
Ferro Magoetio' Materigis-on the basis of Magretic Moment,

.. Domain Theory: of Ferro Magnetism on the basis of Hysteresis
. Curve, Seoft and Hard Magneiic Materials, Properties of Anti-Ferra
and Ferri Magnetic Me'tefﬁaie, Ferrites and their Applications,.
Concept of Perfect Diamagnetism,-Meissner Effect. Magnetic-

Levitation, Applications of Supercondictors.

UNIT-VIF

2.

Lasers: Charaotenet cs of Lasere, S"omaneous ano St;mulated

- Emission of Radiation, Meta-stabie State, Population inversion,

Lasing Action, Einstein’s Coefficients and Retation between them,
Ruby Laser, Mellum-Neon Laser, Carbon Dicxide Laser,
Semiconductor Ciode Laser, Apptications of Lasers.

Fiber Optics: Principie of Optical Fiber, Acceptance Angle and

== 8I0-TECHNOLOGY. 2009-2010

.:Acceptance Cone, Numericat Aperture; Types of Opt:cal Fibers
. 'and Refractive Index Profiles, Attenuatlon n: Optlcal F-'lbers
Apphcatton of Optical Fibers. : o

4. Acoustics ofBundmgs&Acoustlc Qu tmg BaS{o Requnrement
: - of. Acoustlcally Good. Halt Reverberatlon and Tlme of
. Reverberation, Sahme s Eormuia “for Reverberat;on

-.'-Trme(Qualttatwe Treatment) Measurement of ‘Absorption
- Coefficient of a Matenal Faciors Affectmg The Archltectural
“Acoustics and- their. Remedzes Acoustsc Qu%et:ng Aspects of
“Acoustic” Quuetmg, Methods of. Qunetmg Ouuatlng foz’ Specrflc

“ Observers, Mufflers, Sound- prooflng R :

: _Nanotechnology Origm ofNanotechnolo"' Nano Scale Surface
o' Vélumie Ratlo Quantum Confmement 5t Jup Fabrscattm
Sol-gel, : “ Top-down

.- Fabrication: Chemmal Vapour Deposltion Physmal Vapour

' Deposition, Pulsed Laser Vapour: Deposmon Methods

;"’Characterlzatlon(XRD&TEM) and Apphcatsons e

TEXT BOOKS:

: Applled Physics = P.K. Palanlsamy (Scﬁ'ech Pubhcatlons (lndla)
Pvt. Ltd., Fifth F’rmt2008} :

Apphed Physms ~ 5.0. Pillai' & Sivakami: (New Age internatxonal
H{P) Ltd., Second Edltl(}n 2008) RN

CApplied’ Physms = T.'Bhima: Shankaram & G Prasad (B S
~Publications, Th[ro Edltson 2008) R

REFERENCES SRR il SR

. Solid State Physms - M: Armugam (Anuradha Pubhcatmns)
Modern Physics — R. Murugeshan & K. Siva Prasath ~ 8. Chand &
Co. (for Statistical Mechanics).

A Text Book of Engg Physics - M. N. Avadhanu!u&P G Khsursagar—
~..'%. Chand & Co! {for acoustlcs) —_—

" Modern Physms by K. Vljaya Kumar, S Chandrallngam S Chand
& Co.ltd -
Nanatechnology — M. Ratner & D Ratner (Pearson Ed. )
~Intraduction to Solid- _S_tete Physics ~C. Kittel (Wiley Eastern).
Solid State Physics = A.J. Dekker (Macmillan).
‘Applied Physics — Mani Naidu Pearson Education
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{51005) ENGINEERING CHEMISTRY

Eiectrochemlstry and Batter{es Concepl of Electro Chemlstry,
Conductance- Eleetro:yte in solutmn Conductanc:e Spec ffic, Equxvalent
and molar conductance iomc mob htles Ko frausch's Law. Appllcatson
of condumance EMF Galvamc Cetls types of Elec’rrodes Reference
E ectrode (SCE Qumhydrone e!ectrode) lon Selective Electrodes
(Giass Efectrode) Nerrest equahon Concentratlon CeIEs Galvanic
series, Potentiometric ntratlens Numencai prob!ems .
Battenes anary and secondary cells (!ead Amd ceil, NI Cci cell
Luhlum ceils). Aophcatlons of better es fue[ cells - Hydmgen - Oxygen
fuei cells Advantages of fuei cells '
UNITH:.

Corrosron and its corros:on controE Introducffon causes and different
types of corrosion ang effects of carrosion, theories of corrosion: —
Chemical, Electrochemical corresion, corrosion reactions, factors
affecting corrosion ~ Nature of metat ~ galvanic series, over voltage,
purity of metai, nature of oxide film, nature of corrosion product Nature
of environment-effect of temperature, effect of pH; Humidity, effect of
axidant.. Cerrosion _conn‘ol_-_methodsr Cathodic protection, sacrificial
anode, impressed current cathode . Surface: coatings.— methods of
application on metals- hot dippin'g,' gelvanizing, tinning,:cladding,
glectroplating - Organic surface: coatings — par’ntsconstiteents and
functions.: : ' :

UNIT fil:

Pelyimers: Types of Polymerization, Mechanismr (Chain growth & Step
growth).Plastics: Thermopiastic resins & Thermo-set resins.
Compe{inding- & fabrication o} plastics, preparation, nroperties,
engineering applications of polyethylene, PVC, PS, Teflon; Bakeiite,
Nylon, Conductirng Polymers: Poiy-acetyléne, polyaniline; conduction,
dopin'g';'-ap'plications-.:L-iquid Crystal polymers: Characteristics and

3I0-TECHNOLOGY 2009-2010

'-uses Rubber — Natural rubber, vulcanization. Elastomers - Buna-s,

B'utyl rubber Thickol rubbers, Fibers — polyester, fi Fber re:nforced plastms

_.-{r-‘RP) appf:catxons

-Water Introductlon Hardness Causes expressmn of ‘hardness -
8 nits - types of hardness, estimation. of temporary & permanent

ardness of water, numerca% Drob'enTs ‘Boiler troubles: = Scale &

: sludge formation, caustic enssitiementy corrosion, priming & feamlng
:Softemng of water (Internal & external treetment lee soda, Zeolite,
f[on exchange process and Numerlca! probiems) Reverse cSmMOsis,

lectro dialysis.

.UNITV : S
f.'Surface Chemistry. Solid surfaces types of adsorptlen Longmmr
.ﬂadsorpt[on isotherm, BET adsorpton equi p Calcu!atlon of sufface

area of solid & application adsorptlon classsﬁcatlon oF colloids,

: [‘:’ie'ctncai & optlcai properties micelles, apphcations of colloids i

lndustry Nano matenais Introductlon preparatlon and appilcatxons of
na’no meterials :

UNITVE: .
Energysources fueis class&flcataon—conventlonalfuels{soiid l|quid

"gaseous} Solid fuels ~ coal - anaiyms - prox:mate and uinmate

-:ana!ySEs and their s:cnmcance quwd fuels — pnrnary - pearoleum -

reﬂnfne of petro!eum -cracking knocklng synthetic petrol - Berg!us and

F;scher Tropsech's prodess; Gaseous flels = natural gas, analysis of
. fue gas py Orsat's method Combustion — probiems, Calorific value of
“fusl S HCV, LCV, detsrminatiornt'of Galorific valug by Junker's gas calorie

"'Phase rute: Definitions — phase, component, degree of freedam, phase

fule equitation. Phase diagrams — one component system: wates

system. Two component system iead- silver system, heat treaiment

based or iron-carbon phase diagram, hardening, annealing.

SUNIT VI
“"Materials Chemistry: Cement: composition of Portland cement,
_manufacture of port land Cement, setting & hardening of cement
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0 s}.__Lubrrcants -Criteria .of a good lubricant, mechanism,
: rtres of lubficants: Cloud point, pour point,flash & fire
.'fpoznt Vlscomty Refractoriess: Classification, Characteristics of a good
“refractory. insulators & conductors C! assrfrcat:on of insulators
characteristics of thermal & electrical |nsulators and applications of
Superconductors (NB- Sn a on, YBa Cu, O7 .), applications,
TEXT BOOKS:' v . .
1. Text Books o'f'Engine'ering Chémfstry by C.P. Murthy, C.V. Agarwal,
©° AL Naidu B.S. Publlcatlons Hyderabad (2006).
Text of Englneerlng Chemrstry by $.8. Dara & Mukkati S. Chand &
-.. Co, New De[h|(2006)
REFERENCE BODKS '

1. '_ : Engrneerrng Chemrstry by B Slva Shankar Mc.Graw Hill Pub!sshmg
" Company Limited., New Delhr(ZO(}G) o : i
Engrnerlng Chemrstry J.C. Kurracase & J. Rajaram,t Tata McGraw
Hills co., New Delni (2004) o R
Engmeermg Chemlstry by PC Jarn & Monrce Jam Dhanpatrar
Publishing Company (2008)
Chemistry of Engineering Matenals by CV Agarwal C.P Murthy,
. A.Naidu, BS Publications.
Chemxstry of Englr;eerlng Metenals by R. P Manr and K N Mlshra
L CENGAGE Iearnlng :
: -Applled Chemrstry Atext for Engrneenng & Techno ogy Spr ngar
(2005)

- Text Book of Englneerrng Chemlstry Shasr Chaw!a Dhantpat

- Rai publishing. Company, NewDelhi (2008) :
Engineering Chemistry ~ R. Gopalan, D. Venkatappayya, D V
Sulochana Nagarajan - Vikas Publishers (2008).

"'__'Nl'r 1
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wfef= "8
006) COMPUTER PROGRAMMING AND DATA STRUCTURES

roductlon to Computers - Computer Systems Computrng
.nvrronments Computer Languages‘ Creattng and . runnlng
_'grammes Software Development Method, Algorlthms Pseudo
nde ﬂow charts, applyrng the software development method

ntroductlon to C Language - Background Srmple C Programme
den’ufrers Basic data types, Variabies, Constants Input/ Output

: '_p 'rators Expressions, Precedence and Assocratwrty, Expressron

atuaton Type conversions, Bit wise operators Statements, Simple
Programmsng examples. o -
ction Statements — if and switch statements Repetrtlon statements
while, for, do-while statements, Loop examples, other statements
ed to looping — break, continue, goto, Slmpte C Programmmg

srg.n'rng Structured Programmes Functlons basrcs user deflned
tzons Inter function communication, :
Stancfard functions, Scope, Storage ciasses auto register stat;c

extern scope rules, type qualifiers, recursion- recurswe functrons

'eprocessor commands, example C programmes
frays ~ Concepts, using arrays in C, inter function communication,

| erray applications, two - dimensional arrays, multidimensional arrays,

'programme examples
UN!T v

ornters — Introduction {Basic Concepts), Pointers for inter function
communrcatron pointers o pointers, compatibility, memory ailocation
functrons array of pointers, programming applications, painters to void,
pointers to functions, command ~line arguments
:Strrngs Concepts, C Strings, String inputhutputfunctrons arrays of




5. string: manipulatéon functlons string ! data conversion, C

programrrte examples
UN&T v

-'Dertved types — Structures Deciaratlon deflﬂlttOﬂ and mit:allzauon of
structures, aecessmg structures, nested structures, arrays of .
structures, structures and functions, pointers to structures, self
referential structures, unicns, typedef bit fields, enumerated types, C

programmlng examples
UNIT-VI -

Input and- Output Concept of 4 fa!e streams standard input / autput :
functions, formatted lnput/output functions, text files and binary files, :
f!Ie mput ! output operat:ons f“ie status funet:ons {error handling), C

'programme examples
UNIT VII

' Searchmg and Sortmg Sorung selectron sort bubb!e sort mser"ron :
sort, qu:ck sort, merge sort Searchlng lanear and bi nary search:

_m ethods.
UNIT - VIII . -
Data Structures - !ntroductton to Data Structures abstract data types

Linear list — singiy linked list implementation, insertion, deletion and
searching operations on Iinearltst Stacks- Operatlens array and linked

'represematlons of stacks, stack apptlcatson infix to postfsx conversion,

postfix express&en evaluation, recursion’ lmpiementatlon QUEUES* ;

'operatlons array and tmked representat.ons
TEXT BOOKS : B

.. C Prografnmmg 3 Data Structures B.A. Forouzen and R. F Crtoerg, _

_ Thrrd Editen Cengage Learmng N
Problem Serv'ng and Program Desrgn in C J R Hanly and E. B
Koffman, Fifth Edition, Pearson education.

REFERENCES:

1_.__ C& Data st rU"‘tUI’BS - F’ Padmanabham Thtrd Edftaen B S
) _Pubheatrons

i The C Programmmg Language 8 W Kermghan and Denms f
. M.Ritchie, _PHiiPearson Education :

B?O-TEQHNOLOGY 20092000 ¢
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: Programmmg with probtem solving, J.Al Jenes & K Harrew

__dreamtech Press _
: Programmmg in C - Stephen G. Kechan Ht Edition; Pearson

EdUctaaan

IZC' for Engineers and Smentssts H Cheng, Mc. Graw il

nternat onal Edition .

D'ata Structures using C - A M TanénQaum YLangsam and M:J:
_Augenstem Pearson Education /- PHI- :

e F’regramm ng & Data Structures, E. Baiagurusamy, TMH.-

.: C Programmlng & Data Structures P Dey._M Ghosh R Theraja

Oxford University Press L
C& Data structures — E 'V Prasad and N’_f.&'.venkateswariu', s
Chand&Co. :
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(51007) ENGINEERING DRAWING
UNIT - ST

INTRODUCTION TO ENGINEERING DRAWING - Prinéiples'of Eng'ineering |
Graphics and their Significance - Drawing Instruments and their Use

- Conventiens in Drawing — Lettering — BIS Conventions. Curves used
in Engineering Practice & their Constructions :

a).. Conic Sections |nc£udrng the Rectangular Hyperbola —~ General :

- method only,
b}  Cycloid, Epicycloid and Hypocycloid
¢)  Involute. '

d) Scales: Different types of Scales, Pialn scales comparative :

scales, scales of chords.
UNIT -1I

DRAWING OF PROJECTIONS OR VIEWS ORTHOGRAPHIC PROJECTION -

iN FIRST ANGLE

PROJECTION: Principles of Orthographic Projections — Conventions — ;

First and Third Angle, Projections of Points and Lines inciined to both
‘planes, True lengths, traces

UNIT -l : ‘
PROJECTIONS OF PLANES & SOLIDS: fﬁrojections of regular Pianes,
auxiliary planes and Auxiliary projection inclined to both planes,
Pfojections of Regu!ar'SoIid_s inclined to both planes — Auxiliary Views.
UNIT -

SECTIONS AND SECTIONAL VIEWS:- Right Regular Solids — Prism,
Cylinder, Pyramid, Cone ~ Auxiliary views.

DEVELOPMENT AND INTERPENETRATION OF SOLIDS: Development ;

of Surfaces of Right, Regular Solids — Prisms, Cylinder, Pyramid Cone
and their parts. Interpenetration of Right Regular Solids

UNIT -V )
INTERSECTION OF SOLIDS:- Intersection of Cyii_n‘der Vs Cylinder,
Cylinder Vs Prism, Cylinder Vs Cone. '

= BIG-TEGHNOLOGY 2009-2010

T/PID c. soME‘TRlC PROJECTIONS Pnnc:ples of isometr:c P: JECUO!‘T -

2 113 4

metrc ‘Scale — Isometric Views— Conventions — isometrlc VieWS of
ines; Plane Figures, Simple and Compound Soleds - lsometrlc

:"'3Project on of objects having non- :sometrlc lines. Isémetrie: prOJeCtlon
: fSphencaI Parts. RIS P

Engmeerzng drawing— P.J. Shah.S! Chand .
Engineering Drawing, Narayana and Kannaiah'/ Scitech’
publrshers . -

Engineering Drawing- Johle/Tata Macgraw Hill.

Computer Aided Eng:neermg Drawmg—-Trymbaka Murthy- FK.
internatlcnai . :

E‘ngmeermg Drawi_ng-—-.Grower.---' (L STREERE

Engineering Graphics for Degree — K.C. John..
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e (51664) COMPUTER PROGRAMMING LAB
-Objectwes .
. Te make the student leam a programmrng language.
° To teach the student to write programs in C to solve the probrems

. To introduce the:student to-simple linear data structures suchas

lists, stacks, queues, -

Recommended Systems/Software Requirements:

s Intel based desktop PC :

cwe - ANSE G Compiler with Supporting Editors

Week |. '

a) WriteaC program to flnd the sum of mdl\nduai di gxts ofa posm
integer. TR TR o o

b) A Fibonacci Sequence is defined as follows: the first and seco
terms in the sequence.are O and 1. Subsequent terms are fou
by adding the preceding two terms in the sequence. Write a
prograrm to generate the first n terms of the s-equence._ '

¢)  Write a C program to generate ali the prime numbers between 1
and n, where n is a value supplied by the user. '

Week 2. _ _ . S

a) . Write a C program to calculate the following Sum: -
Sum=1-x2/2! +X*/41-xE/B1xBL-x /101 D

b} Write a C program toe find the roots of a quad'rat_'zc equation.

Week 3 . R : :

a) Write C programs that use both recursive and non#ecursivé_

B10-TECHNOLOGY 2009201 ::

functions
iy - Tofindg the factorial of a given integer.
iy To find the GED (greatest common divisor) of two. given integer
i}  To sclve Towers of Hanegi problem.
" Week 4

o '_é)'_' " The total distance travelled by vehicle in ‘' seconds is given

BIO-TECENGIOGY 7h00-2010

d:stance = ut+1/2at® where ‘U’ and ‘a’ are the inftial velocity {m/
sec.) and acceleration (m/sec?). Write C 'pkdg:"ra'r:i{' to find the
d|stance travelled at regular intervals of time given the values of
“igand 'a’. The program should provide the Tlexibi ility to the user
:'_to selsct his own time intervals and repeat the calculat;cns for
gifferent values of 'u’ and 'a’: R e -
_ Wﬂte a C program, which takes two mteger opérands and one-."
operator frcm the user, performs the operation- and- then- prints
the result. (Consider the operators +,% ./ % and use Switch
.Sfatement) : ' :
eek _5 el SRR
' .Wrxte a C program io frnd bOLh the: Iargest and ‘smadllest number
n;a list of integers. e
Wnte a C program that uses functions to perform the foi!owmg
_ Adci:tlon of Two Matrices ;ii} Multlphcatlon of Two Matrices

/ nte a C program that uses functions to perform the fol[owmg

'.:Writé a C program that dispiays the position or index In the string
"_S'where the string T begins, or— 1if S doesn't contain T.

“Write 2 C program to rsad in two numbers, % and n, and then
“compute the sum of this geometric progression:
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Fo -example if'nis 3 and x is 5, then the program compute

. {+5+25+125,
o Print x, n, the sum

a)

o

- Perform error checking. For example, the formula does not mak

sense for negative exponents — if n is less than 0. Have yo
program print an error message. if n<Q, then go back and read

=
.
:
.
i

the next pair of numbers of w:theut computing the sum. Are any .

values of x aiso illegal ? If so, test for them too.

Week 10.. .

2's complement of a number is obtained by scanning it from rig
to left.and complementing a il the bits after the first appearance
a 1. Thus 2's compiement of 11100 is 00100 Write a C progra

' _tofind the 2's complement of a bmary number

Wnte acC program to convert a Roman numeral to its decrm
equrvalent,

Week 11

Wrrte a C program that uses functlons to perform the foilowrn
operations.

Reading a complex number

Writing a complex number

i)~ Addition of two complex numbers

Multiplication of two complex numbers . -
{Note: represent complex number using a structure.)

Week 12

a)
b)

Write a C program whrch copres one flle to another

. Write a C program to. reverse the:flrst_n characters in a file.
(Note: The file name and n are specified on the command line.}

Wesk 13

-

Write a C programme to- display the contenis of a file.:
Write a C pregramme to merge two files into-a third file ( i.e., the

contents of the first file followed by those of the second are put m '

the third file)

B :)Arrays ii) Pointers - B

= :_Bfib‘éT’E'éH’Nb'_L_OGY 2608-2010

Wnte a C program that uses functrons to perform the followmg
operations on singly linkecd list.:

i) Creation ii) Insertion iii) Deletion. .i\z)'zTr'a_ver_sel_. '

'3'--Wr|te C programs that implement statk (|ts operat;ons) usmg

,‘

Write C programs that implement Queue (ets cperatlons) usrng

' i)Arrays i) Poanters

':.'3.Wr|te a C:program that uses Stack operatrons to perform the
following: .
~ iy Converting infix expression’ |nto postﬂx e‘(pressron RS

) Evaluating the postfix expression

Write a C program that implements the following sortrr!g methods

i for sort a given list of integers in ascending order

i) Bubble sort
i) Selection sort

Write C programs that use both recursive and non recursive
functions to perform the following searchlng operatrons for a Key
value in a given list of integers ;

i) Linear search  ii) Binary search

Write C program that implements the following sorting method
to sort a given list of Iintegers in ascending order: i) Quick sort

Write C program that implement the fo!lowmg sorting method to
sort a given list of integers in ascending order: i) Merge sort

Write C programs to implement the Lagreﬂge interpclation and
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Gregory forward interpolation.

“Write C programs to implement the linear regression and
polynomial regressron ‘a gor:thms

Week 24

Write C programs to mp!ement Trapezoidal and Simpson
methods. A

>

Text Books

1.

C programming and Data "‘?tru'eti;re's‘ P. Padmanabham, Third
Edition, BS Publications*

Mastering C, KR. Venugopal and S.R. Prasad, TMH Publications.
The Spirit of C, an introduction to modern programming, M.Cooper,
Jaico Publishing House.

Practical C:Programming,Steve Cualline,Q’ RerHy SPD. TMH
pubtications. . : .

Computer Basics and C Programming,’v; Rajaraman, PHI
Publications.

Data struciures and Pro'gram Design in C,R.Kruse,
C.L.Tondo,B.P.Leung,M.Shashi,Pearsen Education.
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ENGINEERING CHEMISTRY LAB

| i ENGENEERING PHYSICS LAB

weEve ‘gxperiments compu!sory)
_sperswe power of the material of a prism = Spectrometer

.:-Determ.ﬂatio'l of wavelength of a source. — Diffraction Gratin
: Newton s Rings - Radius of curvature of plano convex’ Iens

Me%de s experiment — Transverse and Ior‘gltudmal modes N
T]me constant of an R-C circuit. h
L-C-R circuit.

-"Magnetac field along the axis of current cerrymg cm% - Stewart and
'.:Gees method. -

_Study the characteristics of LED anci LASER sources.

_'_Study the characteristics of p-i-n and avalanche photodiode
. detectors C ; '

Bendrng fosses of frbres
r:vaiuatmn of numerical aperture of grven ﬂbre

: Energy gapofa material of p-n Junctlon
. Thermo electric effect - Seebeck effect and Pe er ef‘ect
. :_To.rsmn:‘ pendulum.
‘Single slit diffraction using laser. -
ENuiNEER!NG CHEMISTRY LAB
' Lret ef Experlments (Any12 ofthe foiiowmg}

Estimation of harcmess of Water by EDTA method (o_r):_E_stima_tiQﬂ

. of calcium in limestone by Permanganometry
_mera% Analysrs

:Determination of percentage of copper. in brass .

Estrmatron of manganese dioxide in pyrolusﬁe

: nstrumental Methods:
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et ._.D’ét'e:rm'ination of ferrcus iron in-cement by
f.c:bi-gﬁ'rﬁetric:method. {Or} Estimation of Copper by Colorimetric

C'o'nduct'ometry: Conductometric titration of strong acid Vs strong
base. (or) Conduet_otnet?ic_ titration of mixture of acids Vs strong
base. a P

Potentiometry: Tit"reti'o_n_'_of_ strong acid Vs strong base by

potentiometry. {(or} Titration of weak acid Vs strong base hy

' potenttometty . - . '

Physncal Properttes _

7 Determtnatlon of wscosty of sample 0|| by redwood!oswald 5

) v;scometer R

8. Determlnatlon Surrace Tensmn of Iubﬂcants

__ldentlflcatlon and F‘reparat!ons _

9. tdentmcatlon of functional groups present in orgamc compounds

10. Prepara_tl_on_. of organic c_om__pounds_ Asprin (o.r) Benzlmtdazole_

Kinetics: .. Y .

11, . To determme the rate constant of hydrolysw of methyl acetate.
catalysed by an acid and also the energy of activation. {or) To
study the kinetics of reaction between K,S,0, and K.
Demonstration Experiments { Any One of the following) :

a. Determination of disscciation constant of weak &cid-by PH
' metry, b. Preparahon of Thioko! rubber,c. Adsorpt:on on Charcoal,
d. Heat of reactio

TEXT BOOKS :

1. -Practical Engineerng Chemlstry by K- Mukkantf etal BS.
Publications, Hyderabad.: '

2. Inorganlo quantltatwe ana!ys s, Vogel

. V'REFERENCE BOOKS '

1. TextBook ofengmeermg chemlstry by RN, Goya ‘and Harrmendra
Goel: - : 5

2. A text book’ on exper:ments arid catcutatlon Engg S S. Dara,

lnstrumental methods of chemical anaiys:s Chatwal Anand,
o .'Humaiaya Pub!scatlons SRR
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:666) ENGLISH LANGUAGE COMMUN!CATION SKtLLS LAB
he {_anguags Lab focuses on the production: and practnce of sounds
£ Ianguage and famitiarises the students® with the” use ‘of: Engish in
Veryday situations and corntexts. i SARTRE
objechves : : R

ST expose the students tc a varlety of self—mstructlonat tearner-
fnendly modes of language learning. ' ' :

: :._To help the students cultivate the habzt of readlng passages from
'the computer monitor, thus providing them with the required facility
'to face computer-based oompentwe exams such: GRE; TOEFL
GMATetc - Pt oy
:_To enable them to learn better pronunc&atlon through stress ‘on
fword accent, mtonatlon and rhythm.- i -
':To train them to use ‘langiage effectzvely to face mterwews group
_:dISCLjSSt{JnS publ!c speaking. - - S '
“To'initiate them into- greater use’ of the computer in resume

g . preparahon report wrltlng, _format—maklng etc. '

SYLLABUS : S S IR R ‘

The fo!iow ing course " content tS prescrlbed for the English

anguage Laboratory sessions: : :

'_ Introduction to the Sounds of Engl-lsh Vowels Dlphthongs &

. Consonants. 3

“introduction to Stress and into ;

Situational Dlaloguesl Role Ptay : i

2 Qral Presentations- Prepared and Extempore S

‘Just A Minute’ Sessions (JAM). . :
Describing Objects # Sltuatlons f People
Information Transfer
Debate o
: 3Telephohing Ski" o
lemg Dtrectlons
Mm[mum Requtrement R
The English Language Lab shalt have tWO parts




B!O-TECHNOLOGY 2008-2010

m s ::ded Language Lab for 60 students with 60
anis, one ‘master console LAN facility and English language
ware for seif- study by learners.

iy The Communication Skills Lab with movable chairs and audio-

“visual-aids with 2 P.A System, a T. V., a digitai stereo —audio &
‘video system and camcorder etc. -

System Requirement { Hardware component)

Computer network with Lan with minimurn 60 mdltim.édfa sysfems
. with the following specifications:
- IV Processor
Speed.— 2.8 GHZ
. RAM - 512.MB Minimum .. .
Hard Disk—80 GB =
Headphones of High quatity

Suggested Software:.

Cambridge Advanced Learners Engissh chtionary wn;h CD.
The Rosetta Stone Engfi sh i_zbrary

Clarity Pronunciation Powar — Part L :

-Mastering Engilish in. Vocabuiary, Grammar Spemngs
Compaosition N T

Derling Kindersi! ey series. of Grammar Punctuat!on Composition
etc.

Language in,pse,qugd.a{t;}qn Books Pvt Ltd .\.'vith'.CD.._.

Oxford Advanced Laamer's‘ Compass, 7@ Edition. . L h
Learning to Speak English - 4 CDs. -
Vocabulary in Use,. ;Vu:hagl MeCarthy, Felicity C} Den Cambndoe
Murphy's English Grammar, Cambridge with CD. _

English in Mind, Herbart Puchta and Jeff Stranks. with Meredith
Levy, Cambridge o . - | '
Books Suggested for, Enghsh Language Lab lerary (to be iccated
ywthm the lab in addition to the CDs of the text book which are
loaded on the systems): :
ARandbook for English Language Labora{oriés—Prof. E. Suresh
Kumar, P. Sreehari, Foundaticn Books. .

Effective Communication & Public Speakmg by S K Mandai,
- Jaico Publishing. House,

NQL’_QGY_ 2069-2010

Kumar Prentice-Hall of india.
Learn Correct English, Grammar, Usage and Compos;tion by _

Shw K. Kummar & Hemalatha Naqarajan Pearson Longman

i ISpoken English by R. K. Bansal & J. B. Harrison, OrfentLongmah'
Engl:sh Language Communication: A Reader cum Lab Manual
Dr "A Ramakrishna Rao, Dr. G. Natanam & Praf: SUVA.

Sankaranarayanan, Anuradha Publications, Chennai.

"Effectwe Technical Communlcahon M. Ashraf Rizvi, Tata McGraw-
Hill PRI
A_Practlcal Course in English Pronunciation, (W|th two Audgo
cassettes) by 4. Sethi, Kamiesh Sadanand & D V andal Prentice-
_-Ha%i of India Pvi. Ltd., New Delhi.

‘A text book of English Phonetlcs for Indian Students by T.

‘Balasubramanian, Mac Millan
Spoken English: A foundation Course ‘Parts 1 & 2, Kamalesh
. 'Sadanand and Susheela pumtha Orient Longman
D[STRIBUTION AND WEIGHTAGE OF MARKS '
o= English Language Laboratory Practical Paper
; ; The practical examinations for the English Language Laboratory
- ghail be conducted as per the University narms prescribed for
" the core engineering practical sessions:

For the Language lab sessions, there shail be a continuous

- _evaluation during the year for 25 sessional marks and 50 year-

end Exammation marks. Of the 25 marks 15 marks shall be
awarded for day-to- day work and 10 marks tc' be awarded by
conducting Internal Lab Test(s). The year end Examination shall
be conducted by an externai examiner/ or the teacher concerned
with the nelp of another member of the staff of the same
department of the same institution.
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S (51667)ENGINEER!NG WORKSHOP / IT WORKSHOP
" TRADES FOR EXERCISES:
At [east two exercises from each trade:
_Carbentry
Fitting. .~ . |
. Tin-Smithy a_rjd Development of jobs carried .o.ut and.so!dering.
-~ Black Smithy -
House-wirihg
Foundry - :
Welding ' s
_Power tools i constructron waod worklng, e'ectrlcal eng.neer ng
‘and mechanical Engmeermg _ -
T Workshop t: Computer hard ware ldentrfrcat!on of parts ,
Disassembiy, Assembly of computer fo working conditidn, Slmple
_ _dlagnostlc exermses
100 1T workshop [l lnstallatlerz of Operatmg system wmdows and
Linux , srmple dlagnost:c exermses .
2 TRADES FOR DEMONSTRATION & EXPOSURE
1, .. Plumbing:.o: v
2. ..+ Machine Shop : :
3.  Metal Cutting (Water Plasma}
- TEXTBOOK: .

1.% Work shop Manual - P Kannafah/ K.L. Narayana;’ Scitech
“Publishers, '

V_Vor_l_(sh'o'p Manual by Ve:nkat"Re'ddy- =

BI_Q-TECHNOLOGY 2009-2010°
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(53045) BIOGHEMISTRY - '

Tl _ : _ .

emlcal foundations of Biology: Prepertles of water,. pH & Buffers

' _r..Handerson Hasselbalch egyation, determlnatlon of: pKa va[ues

'ysmlogrca! buffers. Covalent bor and non covalent mtereet;or\s_

e'reochem|stry of Biomoieculess

o N[TIII

carbohydrates Lectins,Glucose felerance test Glycolysns Aerobsc ‘and
'_'_naeroblc Fate of Pyruvate, Gluconeogenesis, Pentose phosphate

Broenergetics Redox potential, components in electron transport
systems in mitochondria, resprratory chain. Oxidative phosphorylation
Energetzcs ,High energy compounds

A’mino acids and peptides - ciassrfacatsen chemical reactions and
physrcal properties, non- natural aminoacids and their significance.
UNIT VI EEEEAPRTL A |

P:rotem and Aminoacid metabohsms Protesns - classification - and

; h|erarchy in structure, Ramachandran map,Nitrogen cycle, Nifrogen
balance Reductive animation and:transamination; Urea .
__cycle Production of amincacids- Glutamate pathway,Shrklmate pathway: '_ S
- “for the production of aminoacids. '
S Unitvil : :
_’Lipids; Classification of lipids, Characterisation of Fats Brief outlines
“of Fatty acid synthesis and breakdown, Significance of cholesterol and:
" lipoproteins in Lipid profite analysis,Lipids as surfactants in inicustry.




ids and their metabolism, Structure of purines and
' Brlef outlines of Blcsynthes:s and Degradaticn.

- ".TEXT BOOKS

T {_ehnmgerA L'Neison O.L M. M Cox Prlnmples of Biochemistry 3=
' editicn,2000CBS PublicTIONS,1993.
2. Fundamentals of Bicchemistry JL.Jain S.chand Publishers.
REFERENCE BOOKS

_1. Voet D Voet J .G.Biochemistry,second Edition,John C wiley and
' Sons, 1994
L.Stryer ,JM.Berg ,JL Tymockzo Biochemistry 5% edition WH
Freeman & Cc, 2002

Campbell and Farell ,Biochemistry ,Brooks/cole CENGAGE
" learning, 2008 : i
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A "AHARLAL NEHRU TECHNOLOGICAL UNIVERS!TY HYDERABAD
X L TIP!D
. -r-:- -

nt ddf‘ﬂon to A.C circuits, RMA & Average values of wave forms
_' lex impedance and complex power power factor; analyms of
ingle phase A.C circuits. :

“UNIT ; 3-PHASE CIRCUITS o
. Introduction of 3- phase circuits, power in 3- phase crrcutts ana|y3|s of ’

3-phase balance circuits.
'IT IV: ELECTRICAL MACHINES - S
m ples of operation and characterlstms of D C machlnes
Transformers (single phase and three phase) ‘Synchronous Machines
hree Phase and single phase mdu_ctfon_mctors ~-(Principles of -
ration and constructicnal details).. ...~ ' ‘

“ UNlT V: MEASUREMENTS

Movmg coil and maving iron mstruments (Ammeter and voitmeter}
namometer type watt meters and enargy meters (Principles of

._op"ration and constructional details).

i _'lTVl SEMICONDUCTOR DEVICES&RECTIFIERS

Classzﬂcat;on of solids based on energy hand theory - Intrinsic

semmcnducmrs ~ Extrinsic semiconductors - P type and N type - P-N
netion - V [ gharacterigtic of PN juncifen diode - Zener dicde - Zener '

diode characteristics - Haif wave and full wave rectlfiers - V’oltage

eg_uEatuon, SCR, Diac, Triac, Characteristics and sumpie applications,
IT VIi: TRANSISTORS

'_ ofar junction transister - CB, CE, CC - Configurations and

c__hé'racteristics — Biasing circuits - Field Effect Transistor -

figurations and characteristics = FET ampiifier - UJT -

aracteristics ‘and srmpie app!tcatrons - SWltchmg trans;stors -
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Bina‘r"y"'n:u?ﬁ'ber's'ys‘cefh ~AND, OR, NOT, NAND, NOR circuits - Boolean

algebra - Exclusive OR gate - Half and Full adders - flip flops - registers

and counters - A/D, D/A conversion - Digital computer principle.

TEXT BOOKS: .

1. . Basic Electrical EngEneering by Suk_hija and Nagasarkar, Oxford
-~ publicaticns.

' "2'. “Basic Electrical Engmeermg by Mittle V.N, TMH Edition; New Dethi.

. REFERENCES

1. Electrical Engineering Fundamentals by Del Taro; Prentice Hail
. of India Pvt. Ltd!, New Dethi, Second edition.
Hughes Electrical and Electronic Technology by Edword Hughes
. Pearscn edition, 9® Edition.
"Electronic Devices and Circuits oy S._Salivah‘anan,‘-N.- Suresh
Kumar and A. Valiavaraj, Tata McGraw Hill Companies 2008.

“ Principles 'of'-eie'ct}ical engineering and Electrons by V.K. Mehta,
Rohit, §. Chand & Company Lid. :
Miliman & Halkias, lntegrated Electronics, McGraw Hill;

. BEO TECH!\OLOGV 2009- 70!0

WAHARLAL NEHRU TECHNOLOG!CAL UNEVERS]TY HYDERABAD :
i Tech Biotech. I-Sem T TIPID P C

3'-_'_?.H~ 3

. . (53046) GELL BIOLOGY o
ELL STRUCTURE AND FUNCTION -

ry of ¢ells; Basic propertres of cells; Ce! Itheory, Ce | comp_em 3 RRE

t'classes of cells; F’rokaryotfc& Eukaryotic system Dzmenszons*{_ S

s; ‘Size & shape of Prckaryotic & Eukaryotic csils; Chem|stry of -

Importance of carbon and water; Plasma membrane- structure

ction; Cytopitasm & Cytoskeleton; Mrcrotubules mscroﬂlaments
ediate filaments.

EEIFNTRACE LLULAR COMPARTMENTS

i Tll_l_ TRANSPORT ACROSS CELL MEMBRANES o

issive: and Active Transport, Permeeses Na*/K‘ Pump, ATPase

mps Lysosomal & Vacuoiar membrane ATF’ dependent Proton

mos, Co- ~Transport Symport Antlport Transport |nto Prokaryotlc
Cells_ Endocytosm and’ Exocytosm S :

NiT v: POST—TRANSLATIONAL MODiF ICATEONS AND TRANSPORT OF
: ROMOLECULES '
otein glycosylation, and other mod:‘ffcations Sorting &
mdcromolecuiar traffic within cells. Polar:zatlon of cells & trafficking in
rized cells,
NITV: CELL DIVISION

erview of the Cell Cycle, in{erphase, f\ﬁitosis,‘ Meiosis and
yickinesis. Animal Cell & Yeast Celi Division, Celi Cycle Control &

"rai Characteristics of Cel} D!fferentlatron Histarical events in Cell
erennatlon Cytoplasmic determinants, Nuclespiasmic Interactions;
tem Cell d:fferentlatlon and its Biclogical Impaortance,
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RE PTORS & SIGNAL ‘TRANSDUCTION
Nuctear & Membrane bound receptors, Exampies and types

Cef re‘cébtors; Chemo receptors cof Bacteria (Aftractants & Repel%ents)

Concept of Secondary messengers, EAMP, cGMP, Protein Kinases, G
Proteins, Steroid / Peptide hormone regulation, Tissue specific
regutation.

UNIT VIiI: DISRUPTION OF CELLULAR PATHWAYS AND INTRODUCTION
TO CANCER

Characteristlcs of cancer cells; Disruption in- cell cycie; D|srupuon in
- ¢all signali ng. Micro organisms and cancer. Telomere/telomerase and

~ cancer.

TEXT BOOKS:

1} Cell & Molecular Blology by Gerald Karp (2"" Ed }Wlley pubhshers.
2" The Ceil by Cooper.

REFERENCE BOOKS: _

1)  The World of the ceEI by Becker Reece Poeﬁae (3 edltlon)

Benjamin Publishers.
2}  Molecular B|ology of the cell by Bruce Alber‘is
3) " Cell and Molecutar biology - De Robertls and De Robertis (1998)
 Waverly Put, Ltc. R o
.4} ' Moiecular bto!ogy— Vlohan F’ Amra

BIC- TECHNO‘ OCY ’{}09 "0 0

'A"‘_’AH RLAL NEHRU TECHNOLOGICAL UNIVERSETYHYDERABAD
LTIPID o

;_"rech Biotech I- Sem

_ {53001) MATHEMATICS— II
i Lmear Systems

Elementary row transformatlons-— Rank = Normal fo.rm -
n form ~ Consistency — Sbi u{tmn of system of srmu taneous
omogeneous and non-homogeneous equations,. .y 0n
Elgen values & Eigen vectors

and powers of a matrix by Cayley-Hamilton theorem -
Dla onoi zation of matrix. Calculation of powers of matrix.- Modal and

: Lmear Transformatlons

: atrices -Symmetric, skew - symmetrlc orthogonal Lmear
formation - Orthogonal Transformauon Complex matnces
t|an Skew-Hermltian and Unitary - Eigen values, and Eigen
s:of complex matrlces aﬂd thelr propertles
V: Quadratic forms™ L
atic Forms - Reduction df“‘quadrati'c fdrrﬁ {o.ca.n.o.niéaf Iform -
Positive, negative definite - semj definite - index - signature -
ter faw, Appllcatlons of quadratic forms. "

ication of second crder linear Partial Differential Equations,

araticn of variables methods for the soiutions of one dimensional




al and boundary conditions.

b UN!T—VIIE Fourier transforms

Fourier mtegral thearem - Fourier sine and cosine integrals. Fourie

" transforms — Fourier sine and cosine transforms - properties — inverse

transforms - Finite Fourler transforms.
TEXT BOOKS

1.

Engineering Mathematics — !l by P.B. Bhaskara Rao S KV. S Rama
Chary, M.Bhuianga Rao, B.S. Pubiications.

Engineering Mathematics — Il by G.Shankar Rao & Others, LK.

International Publications. -

REFERENCES:

1.

Engineering Mathematics - I byT K.V, Iyengar B.Krishna Gandhi
& Others, S.Chand.

Higher-Engineering Mathematics by B.S.Grewal, Khanna
Publications.

‘Engineering Mathematlcs iy by Engmeermg Mathematics — [ by

C. Shankaraiah, Vijaya Publications.

Advanced Engineering MatHématics by Jam and S R.K. !yengar
Narasa Pubiications.

Engineering Mathematzcs - II by Dr. A Anjaneyuiu & others, Deeptl

Pubhcatlons

B!O-TECHNOLOGY_ 2009-201¢

'WA .RLAL NEHRU TECHNOLOGICAL UN!VERS[TY HYDERABAD

TIP!D
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| (57047} PROCESS ENGINEERING PRINCIPLES
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Honsin fiow: through beds of. solids, derivation of friction factor
3]

r'mations and pressure drop expressions. Introduction of the concept
u

of: packed beds. Motion of particies through fluids, terminal veiocity.
UNIT-V . .

Flow Fneasurmg and momtormg systerrs— vaives, bends, elbows,
prevention of jeaks, mechanical seals, stuffing box. Flow measuring
devices- manometers, crifice meter, venture meter and rotameter
UNIT-VIll o _ -
Fiuig transporiation machmery Dl fferent types of pumps, posatwse
displacement pumps, reciprocating pumps, diaphragm pumps,
peristaltic pumps. Calculation of pump horse power.

_TEXT BOOKS:

1. Introduction to. Bnochem'cal Engmeer ng, D.G.Rao, TaLa Mc Hill

(2005)

Bio-process Engineering Pram:{ples Pa\J ine M Doran Academuc

press (19895) | o
. Unit operations of chemical engineering,Mc Cabe, W.L, Smith
J.C..-and Harriot B, Mc-G;_aw:Hi:!i, 3rd Ed. {1993).
REFERENCES: e

i,

Engineering; Ghose.. 1. v( Flechter, A and Blakebrough, N.(Eds}
Spinger-Veriag, Berlin, pp. 1-62

ing, & R.b. (1 amo
Unit operation,in Food procgssing. Earie, R.L. (5998) Perg :

Press, Oxiord, PP 252-282. )
Al relevant units wiil have basic numerical problems..

i "Technica! aspects of the rheoioglcal properties of microbial
cultures”, - Chanes M (1978) In Advenmces in Btochemzcai.

310-TECHNOLOGY.2000-20:1

A ARLAL NEHRU TECHNOLOGICAL UNIVERSITY. HYDERABAD
i: Tech ‘Biotech |-Sem

{53048) MICROBIOLOGY
ZINTRODUCTION TO MICROBIOLCGY o _
i) scovery of microorganisms; Theory of spontaneous generat{on:
'Ge mtheory of diseases: Major centribution and events: |n the
fd. of Microbiology. Scope and relevance sf microb;ology
entification of Micreorganisms - A'generalaccsunt: MlCrOd!VBrSlty
MAJOR GROUPS OF MICROORGANISMS,

seneral characteristics of Bacteria,” Archaea and’ Eubactena
Div r5|ty classification of Woese et al. Three domams of Iife Flve
ngdom system’ of Whittaker.
lassification systems - Phylogeneétic, Phenatic, 'Téxoﬁb'rh'ic“ ?aﬁk‘é;
aji t characteristics used in" Taxonomy - Morpholdgical,
ysu}!ogzca! ecological; B:ochemacaf Immunological, Genetical

NUTR!TION AND CULTIVATION

Nutrition of mlcroorgamsms nutr{tlonaﬁ classes of mlcrobes
Macro and micronutrients, their sources and physiciogical
unctions of nutrients. Growih factors and their functlons in
metabo ism. Aercbic and anaercbic metabolism.
vatlon of microcrganisms! Culture’ medla synthet:c uampiex
medla ‘solidifying agents, types of media -selective, differential
and: enrlchment and enriched med;a pure culture methods -
spread plate, pour plate and streak plate, spécial tecnmcaes for
ultivation of anaercbes.
IDENTIFICATION AND PRESERVATION oF MICROBES
servat;on of Mi crogamsms work:ng and pr\mary stock cultures
agar slants agar stabs, spore prepara*lon ‘use of sterile sail,
cryopreservat:on 'vophilisation, Application and limitations of
va ous methods. e
Influence of envaronmental factors on growtn - so!utes water
act!vaty} pH, temperature oxyzen osomotfc nressure rad{atnon
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0 ny characterlstlcs staining techmques Fixation, Principle

mple standing, differential stammg spore staning, flageller-f

: -straIrIIng
" Biochemical tests ~ Sugar fermentations, IMVIC tests, Catalase
production etc. ' o
UNIT V: PATHOGENESITY _
Defm tion:of infection, dlseases and pathogens wrulence and
wruience factors. Examples: Inﬁuenza Toxm Tuberculosm
UNIT Vi: INTRODUCTION TOVIRUSES: :

Virus’ propertzes Structure of VIruses Ammal Vwoingy. Plant'

VIrology, Viruses of Arthropods bacteria and other lower organlsms
and classmcation of viruses (Bacterlal plant and an imal replication
with 1 example each) and Appllcatlons of Virology in Blotech Industry,

UNIT VIi: REPLICATION OF VIRUSES

VIraI Repllcatlon Bactenat pIant and an maE repIIcatLon with 1'

example each (- in case of anlmaE wruses the teabhmg should include
the examples of DNA and: RNA viral replication and aIso of those that
replicate in the cytoplasm and nucle' s). _

UNIT VilE: IDENTIFICATION GUL__U NGANDASSAYOFVIRUSES

identlflcatton and in vntro cult[vatl.z.)ri of viruses. Assay of viruses (-

Both Bacterial and ammal v:ruses)
TEXTBOOKS: - L S :
1., M|crabxo§ogy, PelczarM J Chan ECE and Krleg NR Tata IVIcGraw
Hill: .
Introduction to Mlcro Blology'a case HIstory approach 3 edltlon
iohn. L. Ingraham, CathenneAlmgraham Thomson Publfcatmns
REFERENCES

1. Biology of Micro organlsma BROCK Prentlce Hall ternationa :

{nc.

'General Mlcroblelogy Hcms GSchIege Combridge umversatyau

'press

Generai Microblology Roger Y stanier, Macmillan,

General Microbiology. Prescott and Dunn Mc Graw Hiil Publishers
Introduction to microbialogy — A case history approach 3 editio
~john L. ingram, Catherine A. Ingram Thomson Pubtishers.

ch. Biotech -Sem T!PID

_ I e
(53632) BIOCHEMISTRY EAB"' R

by the Benedict's method.

_ualxtatlve tests for Aminc Acids. Quanfitative method for Ammo
ids,Ninhydrin method :
otein estimation by B|uret { Folin's f Bradford methad ™
xtract:on of lipids.- Saponification of Fats
Estlmatson of cholesterol

stlmatlon of NUCIEIC Acids, Precapltation by sodmm suEphate
or ribose and deoxyribose sugar

xtractton of Caffeine from tea leaves.

ydrolysss of ester using Papain.

aboratory Manaual in BuorhemIStry by J. Jayaraman New age
%nfernatlona Publications.

Prmc:_ples & Techmques of Practical Bzochem!stry g edItIon K.
WIIson & J.Waiker, Cambridge UnwerSIIy Press, 2000




10.
i1.

12.
13:

ECHNO LOGICAL UNIVERSITY HYDERABAD

L TPD __C.

0 -3/ 2
(53633)CELL BIOLOGY AND MICROBIOLOGY LAB
Identification of Animal, Plant & Bacterial cells
M|crometry

Differential. centrn‘ugahon and |sola’non of ChloroplaSL &
Mtochmdna L

terilization techniques (ecture/demonstratlons)

Preparation of ¢ulture media (a) Broth type of media (b} Solid:

media.

Culturing “of-microorganisms: (a) Broth (b) Pure culture,

technigues: Streak tplate, pour plate..
Isola’non and preservatlon of bacterlal culture

identification of mlcroorganfbms (a) Stamlng technzque (b}

Biochemical testing.

Antibiotic test - Disc dgffusuon method minimum mhbxtory
concentratlon

I‘\/‘lcrobmloc(cal examlnatlon of water

Biochemical tests : IMVIC test L Catalase test
Coagulase test  Gelatinase test _ Oxidase test.
Determination of Bactena! grcwth by turb dometrylooEorsmEtry

'Factors effectmg the bacterial growth - effects of temperature o

pH.

TEXT BOOKS:

1.

Microbiciogical and applications, Lakoratory, Manual in General’

Microbiology by Benson, Mc Graw Publications.
Laboratory manual in microbiclogy by P. Gunasekharan, Newag
international Publishers.

REFERENCES:

J.G. Cappucin and N.Sherman, A Labecratory manuai, 47 edilion,

Addison & weslay, 1998,

- BIO-TECHNOLOGY 2000-2010

ge
ulti stage ¢ross and counter currant operatlms

SOL!D ~-LIQUID OPERATIONS

‘__Id. operation: Leaching, 'SLE, Single stage feaching.
n: Physicai adssrp*ion Chemisorption Adsorption hy's;er;sés,

ation. theory and principles varicus crystalhzatlon equspment,

- GAS-SOLID OPERATIONS

heory and principles of drying, definition of various terms,
tics, Drying rate terms, Mechanism of batch drying - contest
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- BI0-TECHNOLOGY 2000-

WAHARL-AL NEHRU TECHNOLOGICAL UNIVERSITY HYDERA’BA&-- .
Tech.Biotechil-Sem .~ L. TD. ¢
Lo RN SETRHETRY O T §
: (54004)ENVIRONMENTAL STUDiES S
Flbis ECOSYSTEMS Definition, Scope’ andlmportanceofecosystem
pt of ecosystem, Classification of ecogystems Structure and

and; alllng rate. penods evaluation and diffusivity coefficient; various
ying.: operatloﬂs drying equipment, criteria for selection of dryers
UNIT VIL: MEMBRANE SEPARATION PROCESSES

Dialysis; Hemodlaiys;s Gas permeatmn process, introducticon to types
-of flow in gas permeatton ho How — fiber separation assembly, reverse
osmosis, application of reverse osmosxs mtmduction of ultra filtraticn;

processes and micro fntfati.on processes. "Components of an ecosystbm Furictions ofecosystem Food'
UNIT VI CASE STUDIES food webs and ecologzcal pyramids; Flow of energy
Apphcatcn of vanous mass transfer operattons in bioprocessing 69 echemlca| cycles, Homeostasis / Cybernetics’ Food chair;
_ _nameiy Oxygen mass transfer in production of penciiine, Drying of ntratfon Biomagnification;, ecosystems value; semces and
baker's yeast, Extraction of penciline using butyl acetate, Crysta!llzatmn g.capamty e e . _
of citric acid, Distillation of alcohol from fermentat:on bro.h Abscrpfion : .
of ammonia in water, etc,. . : NATURAL RESOURCES Cfasmﬂcaton of Resources meg:.-_
TEXT BOOKS:
1. Robertt Treyba% Mass TransferOperatlons IH tdltlon Mc Graw
Hiit Internatlonal
2. Christi J. Geankophs Transport precess & Unit operauor‘s i
ed., Prentice Hall {ndia Pvt. Ltd. :
3, Unit operations of chemical engi neermg,Mc Cabe W. L Smith
~ JC.and Harriot P., Mo-Graw Hifl, 3rd Ed. (igga}
REFERENCES " _
1. _Judson Kmd Separat*an P'ocasses, il Edmon Mc Craw Hi ll
Chemical Eng meermg series.
2. Philip A. Schweitzer, Handbook o| se,,ara'uon Techhiques for
_chemical Englneering. 1l Ecition, Mc. Graw Hill.
3. Phi s,; C. Wankat Rate, Controlled separations, Chapman anc
Hail, 1885. BT _
4. PMDeran B|oprocess Engtneer ng Prmmp'es Academtc Press
1995

€ gurces use and over utilization of surface and ground: wate_r." '
-s-and_droughts Dams: benefits and problems. Mineral res'bur'ce”s”'.' '
nd :exploitation, environmental effects of-extracting and- usmg -
neral resources — case studies. Energy resources: growing energy
; _er;ewab!e and ‘non renewable energy sources, use of aliernate
ergy s '_'u'rc.e.s-'l-'ca'se'studies-. ‘Land resources: fand as a resource,
a.daticrs, man induced landslides arid'land use / land cover

At sources of noliution, Maijor polutant of water-and their
inking water guality standards; Waste water treatment

Living resources, Renewable and nonirenewabie resources.
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- and combined éffluent treatment plants (CETP).Selil
| a's".'si'nk- for poliutants, Impact of modern agricuiture on
“radation of soil. Marine Poilution: Misuse of International
v.u'ra'te'r fordumping of hazardous waste, coastai poliution due to sewage
_ and marine disposal of industrial effluents. Noise Pollution: Sources,
Industrial Noise- QOccupational Heaith hazards, standards, Methods
of control of Nojse. Thermal Pellution: Thermal Comforis, Heat Island
effect, Radiation effects.. Nuclear Pollution: Nuclear power plants,
nuclear radiation, disasters and impacts, genetical disorders. Solid
waste: types, Collection-processing.and disposal of indusiriat and
municipal soli¢ wastes composition and characteristics of_e-Waste
and xts management '
UNIT-V: GLOBAL ENViRONMENTAL PROBLEMS AND GLOBAL EFFORTS
;. Green house erfect Green House Gases (GHG), Global Warming,
Sea level rise, climate change and their-impacts on human
envirenment. Ozone. deplefion.and. Ozone depleting substances
(ODS).Defor_estetien _and deserification. Internationat conventions /
Protocois: Earth summit, Kyoto protdc_:o[- and Montréal Protocol,
UNIT-Vi: ENVIRONMENTAL IMPACT ASSESSMENT (EIA) AND
ENVIRONMENTAL MANAGEMENT PLAN: Definition of irhpact'
classification of impacts, Positive and Negat ve, Reversiple and
1rrever3|ble fight, moderate and severe, methods of baseline data
aCQUlSlth"} Impacts on. dlfr’erer‘t components such as human heaith
resources;_ air; water ‘icra fauna and society. Prediction of impacts
and |mpact assessment methodoiogies. Envnronmentai Impact
Statement (EIS). Environmentai. Management. Plan (EMP}:
Technoibgica! Solutions, preventive. methods, Control technoiogies,
treatment technologiss: green-beli-development, rain _water harvesting,
Remote sensing and uIS methods..
UNIT-VII: ENVIRONMENTAL POLICY, LEGESLATION, RULES AND
REGULATIONS o . .
National. Pr‘vwonmentai Policy, Envaronmenta! Protection act, Legal
aspects. Air (Prevention and Contrel of pollution ) Act- 1881, Water(
Prevention and Control of pollution ) Act-1974,. Water poiluticn Cess
Act-1977, Faresi Conservation Act, Municipal solid waste management

G' : TED TEXT BOOKS:

Enwronmentai studies , From crisis to cure byRRajagop

ronmental studles by Erach Bharucha 2005 Unwerssty Grants '
mm!ssmn Umversuty Press o

mentai Science: towards a sustalname future by Rlchard
Wi ght. 2008 PHL Learning Private Ltd. New Delfi

vq:r_onmental Engireering and scienca by Gilbert M. Masters and
Wendell'P. Ela .2008 PH! Learning Pvt. Ltd.
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{54048) ANALYTICAL METHODS IN BIOTECHNOLOGY

UNITI: INTRODUCTION !
Electromagnetlc Specrrum Interaction of Efectromagnetic radxa*:orz with
matter and transition between molfecular energy Ieveis Jablonski
d|agram Types of molecular energms ciassmcatuon of Instrumentai
methods _ _
UNIT II: MICROSCOPY e
Bnght field, Dark erEd Fidorescent, Phase contrast confocaE
m&croscopy‘ SEM & TEM Microscopy, Flow Cytometry.
UNIT lll: SPECTROSCOPY _
Beer - Lambert's Law and- apparent dewatlons UV - VIS
Spectrophotometer Spectrofluorimeter, Pri nmple and apphcatlons of
Atomic absorphon & Atomic emission spectroscopy
. UNIT IV - METHCDS OF STRUCTURAL DETERMINATION
X- -ray Diffraction, optical Rotatory dispersion, Clrcular dichromssm NMR
UNIT W SEPARATION TECHNIQUES _ _ -
Hydmdynamlc methods Sedimentation, Centrlfugat:on and FlItratlon‘
Electrophoresis of proteins and nucleic acids, 1D and 20 Gels, Types
of Electrophoretic techniques (Capxliary and Pulse fiel d).
UNIT Vi: CHROMATOGRAPHY _
Paper, Column, TLC, GC, KPLC and GPC - Principles and
applications, Capillary columns, the stationary liguid phase — Bonded
phase — Sample injection — Solids samples — detectors first family
detectors — second family detectors —~ detector scavenging -~ dual
detection - temperature programming - commercial gas
chromatographs — gualitative analysis — simulated distillation,
cualitative analysis. Sclvent extraction and ion — exchange techniques.
AUNIT VI
Potentiometry ,Polarography, voitametry and Amperometry
UNIT Vifl : RADIDACTIVITY:
Types of Radioactivity, Units of Radioactivty, Types of Radicactive rays

d their properties,Types of Rac#ib’_
gasurement of Radioactivity —~Gn
nters,Applications of Radicisotopes _' :

.EWEng Instrumental Methods of'AnaIysi'S""1'992 :
Pranb kumar Banerjee,Intraduction to Biophysms g
.ub ications,2008.
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(54049) MOLECULAR BIOLOGY AND GENITICS
UNITI: STRUCTURE OF DNA AND (TS BIOSYNTHESIS
Structure of DNA, variation from Watson & Crick model, Denaturation &
meltmg CUrves, Enzymes involved in rephca*:on step by step process.
Models of DNA rep!;ca_tlon. semi conservative Mechanism of DNA
‘teplication in £.2007 (b directionat). Mitechondrial (D-lcop), Virat DNA
(Rollirg circle), Single 's'thandédu- DNA phages (M13, 174), Eukaryotic
telomeres and its-réplicaﬁon- o
UNIT [l RNA STRUCTURE AND BIOSYNTHESES
‘m-RNA, r-RNA; t~RNA struciures Transcript an gpparatus and proteins
involved in transcnptxon. Prokaryotic & Eukaryotic transcription,
processing of t-RNA, r-RNA, m- RNA splicing.
UNIT IIl: PROTEIN BIOSYNTHESIS
The genetic code and Wabble Hypothesis, Codon usage, Protein
synthesis in Prokaryotes and Eukaryotes.
UNIT IV: PHYSICAL BASIS OF HEREDITY
Basic faws of inheritance meno-hybrid, dihybrid and tri-hybrid ratios,
Modification of Mende!'s ratios due to gene interaction. Multipie factors
of inheritance. Genes and environment, identificatien of the genetic
materials - classicai ex’peri'ments. Hershey Chase, Avery Mcleaod etc,
Packing of DNA, organization of genetic material in prokarystes,

Eukaryotes. Euchromatin and Heterochromalin organization of |

Nucleosocmes.
TUNITV: LINKAGE, RECOMBINATION AND MAPPING

Chromosomal inheritance, the concept of linkage & recombinations,
cytological basis of crossing over. Two point and three point test

crosses and gene mapping. Mapping of genes by tetrad anaiysis by :

mitotic ¢crossing over
UNIT -VI GENETIC RECOMBINATION IN BACTERIA

Discovery, Detection, Molecular mechanisms of fransformation,

- transformation methods. Bacterial conjugation Sex factors in bacteria,

and MFr transfer,

cscme chromosome aberratlon{s orsglns tvp
sffects. Mutations, spor‘taneous induced,’ lethal, mu
d-actlons classifications of mutataons characters
!;atlons Site-directed mutagenes s and revers
iage and repairs, Mutagemsdy testmg {Ames' ést
NIT VIll: EXTRACHROMOSOMALINHERITANCE
uction to extra chromosomal mher!tance exam'

'omosomal inheritance. Petite phenotypes in yeas
entance in algae.

Benjamin Lewin - Gene - Vi,

Ledish, H,, BerkA leursky‘ S.L. Matsudarfa P Ba
._and Darneil J.2000. Molecular Cell £ B{(J:OQY. Medaa con
W.H. Freeman and Company

EFERENCE BOOKS:

.N‘olecular Biology, David Fmefe.dur, !\orasa PUb!'Sh:ﬂg horre
Genetics by Strickberger '

Genetfcs by Grszith

Molecular baofecmology prrnc o;es and practlce
Channarayappa, Universities Press.. .

_G_gane;zcs,_ FS Verma ana V K Agarwal, S_.' .C.ha.nd: & Co:mpény
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CUNIT I.. INTRODUCTlON AND FIRST LAW THERMODYNAMICS

'. The Scope of Thermodynamics, joule’s experiments, !ntemal energy,
Formulation of the first law thermodynamlcs Thermodynamic state
and state functions, Entha¥py, The study state flow process Equ;imnum,
The phase rule. T

UN[TH SECOND LAWTHERMODYNAM!CS _

The statement uf second law, the neat engme Carnot cycle for an

ideal gas. Entropy, Entropy changes Mathematlcaistatemeﬂt of secondl

law.

UNIT lI; SYSTEMS OF VARIABLE COMPOSATION IDEAL BEHAVIOR
Fundamenta Property Relatfon The potentlal as a critical of phase
equilibrium, The ideal gas law Mixtures and ideal solutions Raoul t's
law.

UNIT IV: SYSTEMS OF VARIABLE COMPOSAT|ON NON IDEAL
BEHAVIOR _

Partial properhes Fugacﬂy and. fugacity coefficient, Generalized
correlations for the fugacity coefficient, excess Glbbs Energy Actmty
coefficient from VLE Data.

Unit V:THERMODYNAMIC PROPERTIES OF FLUIDIS 7
Estimation of thermodynamic properties using equations of stats;
Maxwell relationships and their applications; Calculation of flow
processes based on actual property changes.

UNIT VI: PHASE EQUILIBRIA

Criteria for phase eguilibrium; Vapdur-ﬁqmd”é'qi-jilinrEUm"é:ait:ulatio'mé
for binary mixtures, liguid -Liguid equilibrium and Solid-iiquid
squilibrium

UNIT VI SOLUTION THERMDDYNAM!CS

Partial melar properties) concepis of chemical notential and fugacity
ldeal non ideal soiutions; Gibbs Duhem eguation; Excess properties
of mixtures; Activity Coefficient - corm position models

garning anate Limited, 2009

M.D.Koretsky, Engineering and Chem:cai Therm
W!Iey and sons 2004 '




ERSITY HYDERABAD
L. TRD. C
4 - 4

> haometry of Cei growth and product orm
a.ances degrees of reductuon of substrate an

An'overview of traditional and modern applications of biotechnology
industry, outline of an integrated bioprocess and the various (upstream
and down stream) unit operations invoived in bioprocesses,
generalized process. flow. sheets..
UNIT If: MATERIAL BALANCES OR _
Law of conservation; of mass, generalized mass ba!ar\ce equation hases of cell growth in batch cult ures. Slmp]e Uﬁstru
Simplified form, Procedure for materiai balance calcuiations, material.l o‘des for microbial g'owth Monod model et
balance with recyc!e bypass and purge streams, Electron balances
biomass’ y|eld ‘Product stoichiometry, maximum possxbae yield. _.Onciary) product format:on Kmet!cs LBJdeK ”.g !
Material balance equations for un steady siate. trate and product inhibition on cell growin and produ
UNIT lil: ENERGY BALANCES
Basic energy ccmcepts intensive and extensive properti es enthaip L
and it's calculation procedure, generai energy balance equation, energ : : '.NI .L.Shuler and F. kargi onprocess engmeenng
changes, non reactive process, procedure for energy balance with out” ”dla 1992, '

reactions, energy changes due to reaction, Heat of reaction for system
with biomass production.

Energy balance equations for un steady stale ' .D G. Rao, Introduction to Blochemlcal E.ngi.r%eer;n.gm'!;at Me
UNIT IV: FERMENTATION PROCESSES , 2005, a
General requirements of fermentation processes, An overview Gi. -FERENCES

zerobic and anaerobic fermentaticn processes and thelr applicatiol : Biochemical Engineering by Mukesh Dobie and S th

n the biotechnology indusiry, sclid-substrate, slurry ferrmentaticn and,_ . N. Gummadi, PHI Learning private limited, 2009. ) yanafaya
its applicaticns, whole cell immaobilization. Biochemical Engineering, second edition oy Syos Trave . Ah
Li{\l! \f e Jas u:ElGN Inamdar DHi Learmng 2009 er med

Medium reguirements for fermentation processes, carbon, nltrocen
i

“All relevant units will have basic numerical problems
minerals, vitamins and other complex nutrients, oxygen requirement ’

medium formulation for optimal growth and product formation

examples of simple and complex media, design and usage of variou
commercial media for industrial fermentations '
' UNIT Vi: METABOLIC STOICHIOMETRY
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s 0 3 2
(54632) BIOPROCESS ENGINEERING LAB _

1 ENZYME ISOLATION AND ASSAY OF ENZYMATIC, ACTIVITY Demonstration of viable cells using. ph
Extraction of commerciaily important enzymes from natural source Verification of Lambert - Bée'rs:'.
Development of enzyme assays; quantification of enzyme activity spectrophotometer scanning. .. i
and specific activity. Estimation of  different’ m‘acromolecuie.

2. . ENZYME KINETICS: spectrophotometer :
Estimation of Michaeiis-Menten paramsters, Effect of pH and
temperature on enzyme activity, kinetics ¢f inhibition,

‘3. IMMOBILIZED ENZYME REACTIONS
Techmques of enzyme |mmob|lizat|on - matrix entrapment, ionic Separation of different macrommecu[eg
and cross Itnkmg, column packing: analysis of mass transfer: .Coulmn chromatography & HPLC(Theory)
effects  on kinetics . of immobilized enzyme reactions; - Membrane separation- dlalysrs :
bicconversion studies with immobilized - enzyme packed — bed EFERENCES: -
reactors. ;

4.  MICROBIAL CULTURE STUDIES: : Cunmexb & Co., 1986
Growih of microorganisms, estimation of monod's parameters. £ Settle. Handbook of [nstrumental Techn:qu

5. SCREENING OF PROCESS VARIABLES Chemistry; Prence Hail, 1997 :
Plackett-Burman design practice W Botton, Instrumentation and Process Measurements University

6. DEMONSTRATION OF REACTOR STUDIES Press, 1993,

Batch, fed-batéh; and continuous flow reactor analysis and
residence time distribution. R




e =oanotoev

HNOLOGICA NNERSETYHYDERABAD
em : LT TIPID
1)+~
55073) T ANSPOR 'PHENOMENA!N BIOPROCESSES"

' v;so‘ S|ty measurement( cone-and-plate viscometer, coaxial cylinder
rotary vrscometer impeller viscometer }, use of viscomaters with
: ' ologloal reaction fluids, rheological properties of fermentation broth,
T factors affectlng broth viscecity { ceil concentration, celt morphoiogy,
o rosmotic pressure product and substrate concentration 1 Velocity
' '-":_ct!stnbut fon'in faminar flow and turbulent flow

“Unitll: Momentum Transport-!l_ R TR .
'_-'Equation' of change for isothermal system. (. equation. of continuity,
- equation of meotion, equation of mechanical energy }, interphase
transport in lsothermal systems ( friction factors for flow in tubes and
in packed columns ) mlxrng, mixing mechanism, power requirements
in ungassed Newtonian and Non Newtcnian fluids, gassed fluids,
interaction between cell &nd turbulent Eddles operatmg conditions
forturbufent shear damage. Maorosoopm Balances- mass, momentum
and mechanical energy balances. |

Unit HI: Energy Transport-|

Thermal conductivity and the mechanisms of energy transport-
measurement of thermal conductivity, Fourier's law, steady state
conduction, analogy between heat and momentum transfer

UnitiV: Energy Transport-l

Temperature distribution with more than one independent variables-
heating in a.semi infinite and finite slab temperature distribution in
turbulent flow- reference to stirred tank reactor, relaticnship between
heat transfer, cell concentrations and stirring conditions

Unit V: Mass Transport |

Diffusivity, theory of diffusion, anatogy between mass heat and
momentum fransfer, role of diffusion in bioprocessing, film theory,

I009-2010

BIC-TECHNOLOGY '70(}’9 2010

.83

oncentration distribution with more than one mdependent variable-. 0
'.t,nsteady dlffusmn boundary layertheory, ooncentratron dtstrlbut[on m
'turbuient flow- Corrsin eguation

Umt\ll Mass Transport |I _ e .
Definition of bmary mass transfer coe.fsouents transfer coefﬂcrents at : :
--h;gh mass transfer rates- boundary Iayer theory, penetratson theory
nit VIl: Mass Transport HI : G
o nvective mass transfer, L|qusd sghd mass transfer hqusd hqu_d D
mass ‘transfer, gas-liquid mass transfer :

Unit VIIl: Oxygen Transport N _ _ .
.Ox.ygen uptake in cell cultures, Factors affectlng cel ular oxygen -.
demand ~cxygen transfer from gas bubhbles to aerobic culture oxygen o
ansfer in fermentors- bubbles, factors affectlng oxygen transport-.

. pargmg. stirring, medium propertles antifoam agents temperature
'.r'nass transfer correlations, measurements of k a - oxygen balance.
ethod dynamic method : :
Note: in al! umts retevant basm numencal problems should be

. pr ctloed _ :
T XT BOOKS o - .

. R.B.Bird, W E. Stewart E. N Lrghtfoot Transport Phenomena John
wiley and sons, Singapore , 1994 o .

- P:M.Doran, Bioprocess Principles; Academic Press 1995
Harvey W. Bianch, Douglas S. Clark: Blochomloal Engineering,
Marcecel, Dekker, 2007. :
REFERENCE BOOK : . : .
M:L.Shuler and F. Kargi, Bioprocess Engmoenng Basic conoepts
2" edition, Prentice Hall of india, 2003 R
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e 4 M- 4
(55074) BIOCHEMICAL REACTION ENGINEERING

' Umt- '!': Dsfference and’ similarities between ¢hemical and bioreactors:
¢lassification of bioreactors; Reacter configuration; Descnptlon of a
conventional blcreactor with all aspects.

Unit- II: Sten};zat:on. Basic principles of sterilization, media sterilization,
kinetics of thermai death of cells & spores, design of batch and
‘cantinuous sterilization, sterilization of air and filter design. Other
methods of sterifization viz., radiation and -chemical sterilization..
“Unit- ll: Growth Kinétics: Batch growth quantifying cell concentration,
g'ro'\n}'th profile and kinetics in batch culture, fed batch growth,
*continuious growth and their growth kinetic quantification, Chemostate
growth, Semi- continuous/ Exponential feeding strategy.:
“'Unit- IV: Design equation for enzyme reactors, Batch' growth of
microorganisms, Design éguation of plug flow reactor, Design of CSTR
with washout concept; Stirred tank reactor with recycle of biomass;
Centinuous tank fermenters in series without and with retycle of
biomass; Estimation of kinetic parameters.
Unit- V: Muitiphase Bioreactors: Different typés reactors: Air lift reactors,
‘Multipurpose tower reactors, liquid impelled loop reactor, Pumped
tower loop reactor, Fluidized-bed reactor, Packed-bed reactor, Bubbie-
column reactars, Airliff reactors.
Unit- VI: Role of diffusicn in bioprocessing, Convectivé ' mass transfer,
Liquid-solid mass transfer, Liguid — liquid mass trahsfer, gas-licuid
mass transfer. Factors affecting cellular oxygen demand, Oxygen
transfer in fermenters,
Unit- vil;
Measuring dissolved oxygen soncentrations,
correfations, Measurement of K a2 by various methods viz.,
oxidation method. dynamic gassing out and oxygen balance mathods,

Methodetogy of oxygen transfer from gas bubble to cell.
Mass transfer
suiphiie

Scale-up and scale-down of bioreactors.

Unit- VHII; Non-ideai flow conditions: The residence time distribution

BIO-TECHNOLOGY 2008-2010

(RTD} State of aggregation of the flowing stream. Earhness of mmng,
Role of RTD, State of aggregation and earliness of mixing in determmmg
reactor behavior. Exit age distribution of fluid, Experimental methods:
or finding £ — puise. step experiments, Relationship between F and E- '
ctrves. The convolution integral, Conversion in non-ideal flow 'reédtd'fs,- L
xial dispersion — fitting the dispersion.model for: smail 'e’xté’nts’-'of:_"
d[spersmn and for large deviation from plug flow, Appropnate numerlca
prablems may be dealt with. ’ . G
_T_xtBooks ) S 2
Bicchemical Egnineering. H.W. Banch and B.8. Clank: Marcel-'._:.' K
. Dekker, New York, (2007) _ . SRy W
"_Blochemlcal engineering Fundaments: Balley and O|lIS Second{_"-

: Edltlon McGraw-Hil! International Edmon : :

i Pau ine M. Doran. Bioprocess Engmeermg Pnnczples Academlc
Press. (1995) RN

Re ference Books:

.'B!oprocess Engineering. Shuter and Kargz Prentice- Ha}[ Indla _
Octave Levenspiel, Chemical Reaction Engmeermg, Second":'-

. Edltxon (1995), John Wiley & Sons publication. '

'D.G:.Rao. Introduction to. Blochemlcai -engineering (2005) TMH. :
‘New Delhi. '




TIPID
ST S POV
(550 : 5) BA :_ Ic NDUSTRIAL AND- ENV!RONMENTAL
s BiOTECHNOLOCY
_ : anary metabolites .
: Braef Sutiine of production process Orgamc acids (Cx e & Lactic acid),
Amino acids (Glutamic acids & Pheaylalala); Aicohols (Ethanol &
Butanot). '

Unit- Il: Secondary metabolites
- Brief outline of production process: Antibiotics (Beta factams,

- .. Cephaiosporins, Streptomycin & Erythromycin); Vitamin B,,; Overview

of stereids {(nc description of process).

Unit=1ll: Recombinant Proteins

insdlin; interleukin (1L-2); Interferon (IFN-Gamma); Recombinant
vaccines {(Hepatitis).

Unit- IV: Enzymes :

Proteases; Lipases; Cellulases; Other commercially important
enzymes for food & pharma.

Unit- V. Water poliution and biological treatment of wastewater
Domestic and Industrial wastewater characteristics; Biological process
for wastewater treatment; Aerobic system and anaerobic system;
Domestic wastewater treatment schemes.

Unit- Vi: Bioremediation

Overview & definition of Bioremediation; Strategies of Bioremediation;
Types of Biocremediation: Insifu & Exsitu; Applications of Bioremediation
A case study for bioremediation of Heavy metals like Mercury,
Constrains and priorities of Bioremediation.

Unit- Vil: Hazardous Waste Management

Hazardous Waste Characieristics; Scurces and types; Bio-
technological applications for hazardous waste management.

Unit- Vill: Novel Biotechnologliczal Applications for environmental
management

87

Biofuels; Biopoclymers; Biofertilizar
Bioleaching.

TEXT BOOKS:

Academic press.

. REFEPFNCES:

Macromology Prescoit and Dunn.

“Microbial bictechnology: Giazer, AN and Nl aid
Freeman &Company, New York.
industrial Microbiology:= A. H.'Pate‘l..'St'é'r'ﬁe'r‘a.fv_
Wheelis M.L., Painter R.R., General ' i
Microbiology McMillan Publications, 1888+

Bmdegradatmn
‘Advances in Applied B{otechnoio"y Seties; Vol.4, Gulf Pu' i
Co. London, 1988, '

::- Bioremediation enginesring: desrgn ‘and’ appllcatlon 1995 John

. cookson.Jr. Mc Graw Hill, Inc.
_'f:rw:rm‘mm‘-ta' Bictechnology by A K. Chatterjee
“Ervironmental Biotechnofogy by SN Jogdand H:malaya
Pubiishing
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' i Unlt I Vectors for genetransfer plasmlds&transposons
'.";"Plasmlds Deflnlt;on ‘and types/classification, Host restriction in
transfer “Transposons: Definition and  types including
retrotransposons; mechanism of transposition & excision, applications;
- Othérs: phagemids and cosmids.
~.Unit H1l: DNA Technology I: Manipulation of DNA _ _
. Construction. of prototype vector PBR32; Enzymes in genetic
engineering; Cloning strategies: sticky and blunt end ¢! omng TIA
.cloning, addition of linkers and adapters. e
UNIT IV: DNA Technology l: Vérification of Manipulated DNA
Size of plasmid: gel retardation; Restriction mapping, DNA methylation;
sequencing. o
UNIT - V: Expression and Detection .
" Methods of gene transfer: chemical and electricai; Expressnon in E.
- coli, yeast, insect cells, mammailian cells; Detection of gene (southern),
mRNA (Northern) and protein (Western); Dot & slot biot; Genomic and
cDNA library construction and application.

Unit VI: PCR and its application

Principles of PCR; Primer design; PCR methodology, Reverse
transcription PCR; Multiplex PCR; Identification of PCR product;
Application of PCR.

Unit VH:
RFLP, RAPD, AFLP; 16s r-RNA iyping; Micro array and Gene chip;
Applications in disease profile.

Molecular markers

8¢ ' ' : BIO-TECHNOLOGY 2009-201¢

Unit VIH: Applications of -DNA Technology

Gene cloning in medicine (Insulir, Blood clotting factor V#III'); Overview

;:f' of transgenic and Knock-out plants and animals: Introduction to Gene
~ therapy (Ex vivo & In vivo), case study of ADA..
- TEXT BOOKS:

.1} Old RW, Primrose SB, prmcm es of Gene mampulatlon An

introduction to Genetic eng:neewlng Biackweii Scientific
Publications, 1993

2) T.A. Brown, Gene Cloning. -
_REFERENCES: | R
1) Ansubel FM., Brent A, Kingston AE, Moore DO Carrefit protocols

in Molecular Biology, Greene Publishing: Associates, NY, 1988

Berger SL, Kimmer AR, Methods in Enzymalogy, Vol 152; Académic
Press, 1887.

Molecular Cell Biology— Gerafd Carp.
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(55077) FUNDAMENTALS OF ENZYME MECHANISM AND
TECHNOLOGY

Unitl: Enzymes-i

Brief History: Definition; Classification Wlth examples from each class;
Functions of Enzymes; Sources of Enzymes; Whole cells vs isclated
enzymes. Application of enzymes in industrial, medical, pharmaceutical
and food sectors.

Unit H: Enzymes-li _

Enzyme isolation, purification, 1mmobmzat|o'1 aqd assay metnods

Unitlli: Enzyme Catalysis

Specific and general acid-base catalysis; covalent catalysis; Factors
affecting the mechanism of enzyme: catalysis, and: factors affecting
enzyme activity viz., oH, Temperature, Fluid forces, chemical agents
and radiation.

Unit iV: Enzyme Structure -

Basic Unit: Amino acids; Natural-and non-natural amino acids; physico-
chemical properties of amino: acids e.g. P*- chemical properties of
aming acids, Methods of identification of aminc acids.

{Unit V: Enzyme Kinetics

Kinetics of single subsirate reacticn — Michelis-Menton equation;
Brigg's-Halder eqation, Kinetics for reversitie reaction. The turngver

number, Evalution of Kinetic parameters. Kinetics of multiple - subsirate

kinetics,
Unit Vi: Enzyme Inkihition and Mechanisms -
Various types of enzyme inhibition, Substrate and product inhibition,

Mechanism of action of ghymotrypsin, Glyceraldehyde 3-phosphate

dehydrogenase, Iscenzyme, Carboxy peptidase etc.
Unit Vil: Presteady-siate Kinetics

Rapid mixing methods, Determination of number of active sites — the
limitial “Burst” kinetics of chymotrypsin, relaxation techniques, enzyme

kinetics at limiting conditions.

S

< BIOSTECHNOLOGY 2008-201D

Unit Vil

Internal and external mass transfer effééts in 'imn'i'bbi"!i'zed":ehz'yrhe
reactions, intra-pariicle diffusion and reaction, Interaction between
mass transfer and biochemical reaction ‘Concept of Thiele > moduliis
and effactiveness facter, operationa stability and optimization: general

- design parameters. _ :
Text Books: T R IR '«

4 R T T T

Biochemical Engsneermg M.W. Blanch and D.s: Cark Marce!

Dekker New york (1897}, .

Biochemical Engineering. J.M.Lee, P .
rentice- Ha{! new Jer

(1952). ' : Sey

References books:

' Biochemical Egnineering. H.W. Blomch and DS Clank Marcel-
Dek«er New York. (2007)

Blochemlcc {'engineering Fundaments Bai ley’ and Olhs Second
_Edmon McGraw-Hiii Internaticrial Edition.

Bi.pprocess Englneermg Shuler and Kargs Prentlce Hali lr\dla
.._O.u.tave Levens**se Chemica Reactxon Engmeerlng, Second
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4. . - 4
(5501 5) MANAGERIAL ECONOMICS AND FINANCIALANALYSIS
Unit | Introduction to Managerial Economics
Definition, Nature and Scope of Managenal Economics Cemand
Analysis: Demand Determinants, Law of Demand and its exceptions.
Unit It Elasticity of Demand: Definition; Types Measurement and
Significance of Elasticity of Demand. Demand. Forecasting, Facters
governing. demand forecasting, methods of demand forecasting
(survey methods statistical methods, expert opinion method, test
marketing, controlled experiments, judgmental approach fo demand
forecasting) ; '
Unit 11l Theory of Production and Cost Analysas Productlon FuﬂCt!On
- !soquants and Isocosts, MRTS, Least Cost Combination of Inputs,
Cobb- Douglas Production functlon Laws of Returns, lnternal and
External Economies of Scale.

Cost Analysis: Cost concepts, Cpportunity cost, Fixed vs. Variabie costs,

Explicit costs Vs. Implicit costs, Out of pocket costs vs. Imputed costs.
Break-even Analysis (BEA}-Determination of Break-Even Point {simple
problems)- Managérial Significance and limitations of BEA.

Unit IV Introduction to Markets & Pricing Policies:

Market structures: Types of competition, Features of Perfect
competition, Monopoly and Monopolistic Competition. Price-Output
Determination in case of Perfect Competition and Monapoly.
Objectives and Palicies of Pricing- Methods of Pricing: Cost Plus
Pricing, Margina! Cost Pricing, Sealed Bid Pricing. Going Rate Pricing
Limit Pricing, Market Skimming Pricing, Penetration Pricing. Two-Part
Pricing, Block F5ric1ng, BUndling Pricing, Peak Load Pricing, Cross
Supsidization. '

Unit V Business & New Economic Environment: Characteristic features
of Business, Features and evaiuation of Scle Proprietorship,
Partnership, Joint Stock Company, Public Enterprises anc their types,
Cnanging Business Environment in Post-iiberaiization scenaric.

: :B!O_-“TECH NOLOGY 2009-203¢

Unit VE Capltal and Capltal Budgetmg Capital and its significance,
Types of Capna ‘Estimation of Fixed and Wormng capital
requirements, Metheds and sources of raising finance.

Nature and scope of capital budnetlng features of capita! budgeting
proposals, Methods of Capital Budget ing: Payback Method Accounting
Rate of Return {ARR} and Net PresentVa'ue Method {simple probiems)
Unit Vil Introductlon to Fmanc;a] Accountrng ‘Touble- Entry Book
Keeplng, Journal Ledger Trizl Balante- Final Accounts’ (Tradmg

Account, Prom and Loss Account and Balance Sheet with smp.e
adjustments).” E ' :

Unit VIl Financial Ana!ysis through ratios: thipdtéiti‘on ‘Analysis and
Imerp'etat icn of Liquidity Ratios (Current Ratio and quick ratig}, Activity
Ratios (Inventory turnover ratio and Debtor Turnover ratio), Capital
structure Ratios [Debt- Equity ratio, interest Coverage ratio),and
Profitability ratios (Gross Profit Ratio, Net Profit ratio; Operating Proﬂt

..Ratio, P/E Ratio and EPS).
" TEXT BOOKS:

4

~t. Aryasri; Managerfal Ecanomics and Financial Analysis, TMH,

2008.

.‘Varshney & Maheswari: Manageﬁaf Economics, Sultan Chand
2009, | |

R EFERENCES

Raghtnatna Redny & '\.arasnmhacha*y Managenal conomics&

R.Lalitha, Firancial Accounting, Pearscn
ki, 2010,

Surna Dam odar_an _Vanaaenai fconomics, Oxford University
D'ess 2008 ' :

Domnick Savatore Manavena‘ Ecc. omics in a Global Economy
4th Edition, Cengage, 2008,

Subhash Sharma & M P Vittal Financial Accounting for
Management, Text & Cases. Machmiilan, 2008,

S.N.Maheswari & S.K. Maheswarl, Financial Accounting, Vikas
2008, ,




Big-7EC-NOL OG

Truet and Tri et: Managenai Econcmics:Analysis, Problems and
‘Cases, Wiley, 2008,
Dwivedi:Managerial Economics, Vikas, 2008 .
M.Kast Reddy{'S'Sara'swa'thi"M'an‘ag'er'ia_i Ecbno'mi_C's_ and
FmanmalAccour‘*mg PHI, 2007, R
10, Erich A, K¢ 'er; |echnfques of Flﬂa!"i\..lai Analys;s u&ICO 2007

Prerequlsih' o .

Objective: To ‘explain t*\e basm princm es of manageriai euonom!cs
actounting and current business environment under[ymg
pusiness decision making.

CodeslTabIes Precent Va ue Tabies need ;0 be permitted mto the
examinaticns Hall. . L

Questlon Paper Paitern: 5 Ouestlons to be answeled out of8 questions
.Cut of eight questaons 4 cueshons Wil be theory quesL ions and
4 guestions should be problems ; ERRSTE

zach guestion should not have more than 3 bits.

(55634} MOLECULAR BIOLOGY AND i
GENETIC ENGINEERING LAB

Isolation of Plant and Bacterial Genomic DNA and Piasmid DNA.

Auarose Gel w!ec'frophoresus “’ =

: Restﬂctron Enzyme d;gest!an

Demonstratson Chemical mutagenesm

Isolation and wsualazation of pltasmid on Agarose ge]
Restriction mapping and iigation.

Transformation; screening for recombinants:’

S R U R

Characterization of secondary metabolites by Pciyacrylamlde gei
Etectrophoresis. Silver staining of protein gels.

9. Blotting Techniques.

10. Expression of Beta - galactosidase and’ assay
11.  Cloning of DNA into plasmid vector.

REFERENCES:
Current protocols in: Molecu iar Bloiogy by Maniatis. -
EQUIPMENTS:

Autoclave.
Laminar-air flow chamber:"
Water bath
Balance. -
Microfuge.
Micrapipettes
Submarine gel electrophores1s unlt with oower pack
U.V.Transilluminator,
" Verticat slab gei électrophcresis éqUi'p'mé'r;t."
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(55635) ADVANCED ENGLISH COMMUN[CATION SKILLS LAB

1. Introduction
The introduction of the English Language Lab is considered éssential
at 3* year level. At this stage the students heed to prepare themiseives
for their careers which may require them to listen to, read, speak and
write in English both for their professional and Interpersonal
communication in the globalised context. '
The proposed course should be an integrated theory and lab course
to enable students to use ‘good’ Engilish and perform the foilowing:
. Gather ideas and information, to:organise ideas:relevantly and
coherently.
Engage in debates,
Participate in group discussions.
Face interviews.
Write project/research reportsitechnical reports.
Make oral presentations.
Write formal letters.
Transfer information from non-verbal to verbai texts and vice
versa.
. To take part i social and professional commumﬁanon
2. Objectives:
This Lab focuses on using computer -aided multimedia ans*ructor for
language development to meef the cliowing @"ge
. To improve the students’ fluency in English, throug.. a well-
developed vocabuiary and enable them fo listen to Engiish spoken
at normal conversational speed by educated English speakers
and respond appropriately in different socio-cultural and
professional contexts.
Further. they would be reguired to communicate their ideas
relevantly and coherently in writing.
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Commumcahon Skills Lab:

> Functibnal English - sta_:rtihg._

frem context, sc':ér'i_ni"ng',:"s.k_lm
reading

writing — Resume writing /

e- correspondence/Techmcal reporf wntrng/Portfoho wr.'tmg planmng '
' for writing = research abilities/data coliectron/orgamzmg data/
toois/analysis — impraving one's writing.
Group Discussion — dynamics of group d!scussmn fntervennon
: summarizing, modulatlon of vouce body Ianguage ‘relevance,
fluency and coherence.
. Presentatlon Skrlls = Oral presentations (i ndlv;duai and group)
: through JAM essmns[semmars ‘and writtén .preseritations
rougr p'sters/ ojects/reports/PPTs.’e malls/assrgnments etc.
' > erwew p!anmng,
W .te%rvu-ew through_' tele
; and wdeo comferencmg R
Mlmmum Requu'ement

The__Enghsh Language Lab shaiE have two parts

The Computer aided Language Lab for 60 students with 60
- systems, one master console, LAN facility and Engiish language
software for seif- study by learners. e e
. The Communication Skills Lab with movabie charrs and audxo-
visuat aids with a P.A System, a T. V., a, digital stereo —~audio &
video system and camcorder etc.
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Syefem Requirement ( Hardware component).

Computer network with Lan with minimum 80 multimedia systems
with the following specifications: :
- |V Processor '
Speed.- 2.8 GHZ
RAM - 512 MB Mrmmum
Hard Disk - 80.GB".
Headphones of ngh qualrty
Suggested Software: = :
The software consrstmg of the prescnbed top cs elaborated above
should® be procured and used.”

Suggested Software:

v

A 4

2

'_TOEFL&GRE(

Clarity Pronunc:atlon Power—part I ;

Oxford Advanced Learner s Compass '_7'“ Edltlon

DELTA's key to the Next Generatron TOEFL Test: Advanced Skill
Practice.

Lingua TOEFL CBTlns:der by Dreamtech p

KAPLAN; AARCO & BARRONS USA Cracklng GRE
by CLIFFS)

The following software from ‘tramzsuccess com’

- Preparing for being Interviewed,
" Positive Thinking,

Interviewing Skitls;/
Telephone Skills, -~
Time Management
Team Building,
Decision making =

" English in" Mind/ Herbert Puchia’ and Jeff Stranks’ wrth Meredith

Levy,: Cambridge -

. Books Recommended:

‘Technical Communication by Meenakshr Raman & Sangeet _
-Sharma, Oxford University Press 2009

Advanced Communication Skills Laboratory Manual by Sudha

BIO-TECHNGCLOGY 2009-2010

Comm nicatio
Delhf 2009

Master Public Speaking by’ Anne NrchoHs, J
House, 2006.

_ Eng[lsh for Technical Communication for Englneermg Students 2
.Aysha Vishwamohan, Tata Mc Graw-Mii 2009., '

Books- on- TOEFL/GRE/GMAT/CAT/ {ELTS by Barron’ s/DELTA/
_Cambndge University Press.

' _fnternatrona[ English for Cail Centres by Barry Tomaiin: and

'Suhashsnl Thomas Macmillan Pubklishers, 2009,

The practlcal Xaming ans for the Englrsh Language Laboratory

practlce shal be conducted as per the Universi ty AOTMS

_.scnbed for. the core engmeermg practmal sessmns

er the Englt sh Language iab-sessions,: there shall be a
ontinuous evaluation duringthe year for 25 sessional: marks

-and 50 End Examination marks. Ofthe 25 marks; 15 marks shall
- be awarded for day-to-day work and 10 marks to be awarded by
'_.c;orzductmg Internal Lab.Test(s). The End Examination shall be
conducted by the teacher concerned with: the heip of another

:member of the staff:of the same department of the same
institution.
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(56076) ARTIF!C!AL NEURAL NETWORKS
(OPEN ELECTWE)
UNITES
introduction what i§7a neural network’? Himan Bra{n “‘Models of a
Neurom, Neural networks: viewed as Directed Graphs, Network
‘ Archatectures Krowledge Representat{on Artificial Inteiligence and
Neural Networks--
UNITF
Learnmg Process Error Correction learning, Memory based learning,
Hebbian [earing; Competitive, Boltzmann learning, Credit Asssignment
Problem; Mémcry, Adaption, Statistical nature of the-learning process
UNITHI ' '
Single layer perceptrons — Adaptwe ﬂltersng problem Unconstramed
Organization Technigues, Linear feast square filters, least mean square
algorithm, learning curves, Learning rate’ anneal;ng techniques,
perceptron —convergence theorem, Relation between perceptron and
Bayes classifier for a Gaussian Environment _
UNITIV '

Multilayer Perceptron — Back propagatton a|gor|thm XOR: problem,’

Heuristics, Output representation. and decisian ruie, Comuter
experiment, feature detection ' '
UNITV

Back Propagation - back propagatlon and dlﬁerentzatlon Hessian

matrix, Generalization, Cross validation, Network pruning Technlques,_'

Virtues and-limitations of back. propagation learning, Accelerated
convergance, supervised iearning.

UNIT VI

Self Organization Maps - Two basic feature mapping modais, Self

organization map, SOM algorithm, properties of feature map, computer”’

simulations, learning vector guantization, Adaptive patter classification
UNIT Vit

Hopfield Models — Hopfield models:: computer expemment
TEXT BOOK: .
1. . Neural networks: A: comprehenswe foundatson .Si'n"lon' Hhaykin,
PHI- edltton SR G |
REFERENCES T
1. Artifical nétral networks B. Vegnanarayana Prentlce Haii! of India
P Ltd 2005 G el S
Neural networks in Computer in’t'ell‘ige‘nce“ Li MireFu TMH-2003
Neural networks James A Freemar David’ VI S kapura: pearson
education 2004

introduction to Artificial Neural Systems Jacek M. Zurada, JAICO
Publishing House Ed. 20086.
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(56077) BIOINFORMATICS '
{OPEN ELECTNE)

Unit1: Introduction to Blomformatlcs o _

Scope of Bioinformatics, Elementary oommands and protocols ftp,

te!-oet http. Primer on information theory

Unit-lI: Special Topics in Blomformat:cs _

DNA -mapping: and sequencmg, Map ahgnment Large sca{e

sequencing methods Shotgun and Sanger method. cONA seduencing;

Gename Mapping;, Map.assembly;- Comparative Sequence analysis.

Unit 1l Sequencmg Ahgnment and Dynamic Pragramming

Aligment- Local, Gigval ahgomeﬂt pair wise and multiple sequence
igorlthms Concept of gap penalty and e-vaiue, Alignment algorithms,

Dyrnamic programming in sequence alignment: Neddleman-Wunsch

Aligorithm and Smith-Waterman Algorithm, Amino acid substitution

Matrics (PAM, BLOSUM). Sequence similarity search with database:
BLAST and FASTA,

Unit IV: Primary Data Base Information

Introduction to Biological databases, Qrganizaticn and management
of databases. Searching and retrieval of information from the Wortd
Wide Web. Structure databases - PDB (Protein Data Bank), Molecuiar
Modeling Databases {MMDB). Primary Databases NCBL, EMBL, DDB.J.
Unity: Secondary Data Base

introduction to Secondary Databases Organization and management
of databases Swissprot, PIR, KEGG.

Unit V1: Phylogenelic analysis and tree building

Introduction to phylogenetics, Methods of Phylogenetic anaiys;s Role
of multinle seguence alignment algorithms in Phylogenetic analysis,

Automated Tools for Phylogenetic Analysis, Construction of

phylogenetic tree.
Unit vii: Biochemical Data Bases

1.

intraduction to BioChemical databases-organization and Management

SF’DbV- a3 homology modeizng oase studles
TEXT BOOKS:

1._ _ Bioinformatics Basics. Appl!catlons__m Bto[oglcal SCience and

Medicme by Hooman H Rashidl ano..:_:ukas K Buehler LAC F’ress

12000 _ _ :

2. Bsomformahcs = A Pract;cai guide:t

Proteins — Andreas D.Baxevam
Edition, 2005, John Wiley & Sons,

3. Algorithms on Strings Trees and Sequences Dao Gusflled
Cambrldge University Press 1997
REFERENCES

_he Analysns' of Genos and'-
 BF Franols Ouel ette 3d

Bioinformatics: A Machine Leammg Approach P Ba
MIT Press 1988.

Bioinformatics by Kenneth Bac!awam & Ttanhua Niw. Ja:co
Publishing house.

Bioinformatics. Dawd ‘F\/Eour:t 2000 CSH Pub!lca‘tlons

Genomics- and Prateanmics-Functional- and Computational
--aspects: Springer Publloatlons Edltlor-Sandor Suhai...,

-_Biomformatlcs Methods and Protocols Human Press Steph.en
'Misener Stephen A. Krawetz. -

"Comoutaoonai Biochemistry = C. Stan TSAI W LEY Pubhoat;ons

.B ijoinformatics — Principles and. App icatlons = Harshawardhan |
P.Bal TATAMEGRAW HILL,

"BLAST: An Essential guide lan Korf, O’ Rellﬁy pubhshera

i. 5. Brunak
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(56042) COMPUTER ORGANIZATION

(OPEN ELECTIVE)

. UNITI:
BASIC STRUCTURE OF COMPUTERS : Computer Types, Functional unit,
Basic OPERATIONAL concepts, Bus structures, Software, Parformance,
multiprocessors and multi computers. Data Representation. Fixed
Paint Representataon Fioatlng PomtReorosentatlon Error Detection
cedes.
UNITIHI:
REGISTER TRANSFER LANGUAGE AND MICRO OPERATIONS : Register
Transfer language.Register Transfer Bus-and memory iransfers,
Arithmetic Mircrooperatiaons, logic micro operations; ‘shift ‘micro
operations, Arithmetic logic shift unit: Instruction codes. Computer
Registers Computer instructions — instruction cycle
Memory — Reference Instructions: fnput — Output and Interrupt. STACK
organization. Instructior formats. Addressing modes. DATA Transfer
and manipulation. Program controt. Reduced Instruction set computer.

UNITI:

MICRO PROGRAMMED CONTROL :
sequencing, microprogram example, design of control unit Hard wired

control. Microprogrammed control
UNITIV: '

Control memory, Address

Algarithms, Division Algorithms; Fleating - point Arithmyetic operations.
Decimal Aritnmetic unit Decimal Arithmetic operations.

UNITY
THE MEMORY SYSTEM

‘considerations, Virtual memories secondary storage. Intreduction fo
RAID.

COMPUTER ARITHMETIC ; Addition and subtraction; multiplication '

. Basic concepts semiconducior RAM |
memories. Read-only memories Cache memories performance -

commurication; . lntroduchon to pehpherai component__lnterco nect
(PCH) bus. Introductlon to
standard serial communication protocois !lke R8232 USB IEEE‘}394
UNIT Vil - N

PIPELINE AND VECTOR PROCESSING : Parallel Processing, Pipetining,

Instruction Pipeline, RISC: Pipeline Vector

Arithmetic Pipeline,
Processing, Array Processors..
UNIT ViiL: - S e
MULTI PROCESSORS : Characteristics or I\/Iultiprocessors.,
Interconnection Structures, Interprecessor Arbitration. InterProcessor
Communication and Synchronization Cache Coherance Shared
Memory Multiprecessors. '
TEXTBOOKS:

1. Computer Orgamzatlon - Carl Hamacher Zvonks Vranesm

' SafeaZaky. Vth Edltlon McGraw Hi”

; _Computer Sys‘iems Archﬁecture = Nl Morls Mano Illrd Ed:tson
g Pearson R : : : :
.'-REFERENCES S St e i
1. Computer Organ zat'or_r_éoo:__'A:_roHite'o.the ~ Witliam S"c:é'l;li-ngsé'Si_xth

~.Edition, Pearson.:

Structured Computer Orgamzatson”— Andrew 8. Tanenbaum Atk
Edition PHI : R

3.  Fundamentals or Computer Orgamzation and Des gn .- S|varaama
Dandamudi Springer Int. Ed{taon R e

4. Computer Architecture a quantltatlve approaoh John L Hennessy
and David A. Patterson, Fourth Edition Elsewer ‘ .

5. Computer Architecture: Fundamentalsand prmcnples of Computer

Design, Joseph D. Dumas I, BS Pubiscatlon
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(56078) PLANT BIOTECHNOLOGY

UNITITISSUE CULTURE )
Introduction {c cells énd tissue culture, concept of totipotency, laboratory
requirements and general techniques. Tissue culture media,
constituents and preparation. initiation of aseptic culture.
UNITH TISSUE CULTURE APPLICATION | _ IR
" Suspension culture, somatic embryogenesis,” organogensésis, Micro
propagation ( clonal propagation ) ‘ :
Haploid production ands its application & {imitations.
UNIT I TISSUE CULTUR‘E'APPLICAT{ON i
Protoplast isolation, cufture & regeneration, short term & long term
germplasm conservation, somaclonal variations.
UNIT IV PRODUCTION OF SECONDARY METABOLITES
Production of chemicals and other important compounds from plants.
Strategies for enhancing the product-yield. Bioreactor models for
commercialization of product.
UNIT V TRANSFORMATION TECHNOLOGY
Agrobacterium mediated transformation, direct gene transfer methods,
chemical: methods;. electroporation, microinjection-and particle
bombardment. Basic concept and essential steps of the genetic
transformation process.-.:
UNIT VITRANSGENSIS
Production of transgenic plants-for biotic and Abfotit stress tolerance
{Drought, temperature, salt ).
(Herbicide resistance, insect resistance, disease resistanke, Virus
resistance}. : s '
UNIT VIl MOLECULAR MARKERS
Conce.pt of molecular DNA markers — RFLP, RAPD, AFLP, SN-PS, 35Rs,
SSCPs and thelr role in crop improvement., -

Plant Tissue Culture: Techniques and

' Experiments. 2nd ed., Academic Press, 2000.

Bhojwani, $.58. and Rajdan, P|éht_Ti.SS_L.Jé. Culture’ Tﬁéo'ry and
Practice. 2004 _ 1 X ' '

REFEPENCES: . _

1

Crispeels, M.J. and Sadava, D.E., Piah’;s,"éenes and Crop
Biote'c'.hnoio.g'y, Jones and Bartlett P_ub'lié'hé_r_s (2nd Edition), 2003,
Bhowjwani, S.S.,_.Pl'ant_ Tissue Cu_i'_t'_i,l'_re: Application and
Limitations. Amsterdam, Elsevier,1990.... R

Charles Cunning.hanﬁ and Andrew. J.R:_'_'Pé'rt'er._' Recombinant
Proteins from Plants: Production and isolation of Clinically Useful
Compounds {Methods in Biotechnology), Hur_hana Press, _1_99?.
Bernard R. Glick and John €, ”'Fhoh"_lp's'o'rt,' M’efhod_s in Plant
Molecular Biclogy and Biotechnoiogy, CRC Press, 1993. .

{. Potrykus and G, Spénge_n_bgrg,. ,.Gene T_rah-sfe_r_to Piants (_Sprihge_r
Lab Manual), Springer Verlag, 1997, © i : '

. | Gresshoft. i §
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{56079) HEAT TRANSFERIN BIOPROCESSES

UNIT I: Introduction to Heat Transfer

B'asics'cf tlgat Transfer, Various modes of Heat Transfer viz.,
conduction, convection and radiation,

UNIT It: Conductive Heat Transfer

Mechanrsm of Heat Transfer by conduction; Study state Heat Transfer
through slabs and through series of resistances, Heat Transfer through
hollow cylmders concept of log-mean radius, un steady-state Heat
Transfer, through uniformity fong slabs; cytinders and spheres.
Extended surface Heat Transfer through fins ete.

UNIT lll: Convection

fntroduction to Convective Heat Transfer Natural convection & forced
convection, applrcatron of dimensional analysis to convective Heat
Transfer Various correlations for evaluating Heat Transfer coefficient
in agitated vessels, Packed beds, Jacketed vessels.

"UNIT IV: Boiling & condensation

Heat transfer to fluids with phase chage- heat transfer from condensing
vapors- Drop wise and Film wise condensation — Derivations and
practical use of Nusselt equation. Boiting of saturated liquid- maximum
heat flux and critical temperature drop, minimum fiux and film belling.
Design concept of condensers.

UNIT V. Radiation

'introd_uction to radioactive Heat Transfer; Absorplivity, reflectivity,
transmissivity; Concept of black body, emissive power & emissivity.
Various laws of black body radiation viz., Kirchoff's, Stefan- Boltzman
law, Planck's law and Wien's disptacement law.

UNIT VI: Heat transfer equipment

Typical heat exchange, equipment & various types of heat exchangers- .

counter and parailel flows, energy balances, long-mean temperature
differerice and correction for mixed and cross fiow — Rating of single

Slngle and Multrple effect evaporatrons and numerrcai probiems on
evaporators, Steam economy, Steam capacity, evaporators perfermance
with various feeding viz, forward, backward and parallel. '
UNIT VILE N
Analogy between heat mass and momentum transfer Applrcations of
heat transfer.in, b|0processmg -batch: sterll zatron and design. of
continuous sterllizatlon
TEXT BOOKS:
1. W.L. Mc Cabe and JC Smith; Unit Operatrons of ChemrcaE
Engrneerrng, Mc Graw Hill, 57 edition, 1993
Heat Transfer, k.a. Gavhane and Nirali Prakashan.
P.M, Doran, Bioprocess Engineering Principies, Academic Press,
1995.
REFERENCE BOOKS:
1, BIQTOIL Series: Transport phenomena in bsoprocesses Verlag

2. - D.G.Rao, ! ntroductron to- Brochemrcal Engrneenng. Tata IVIc Graw
Hill; 2005 SRR :
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(56080) !NSTRUMENTATION.AND PROCESS CONTROL

Unit -

Elements of instruments, static and dynamic characteristics, basic
co'nc'epts of résponse of first order type instruments, mercury in glass
_thermometer binietallic thermometer, pressure sorrng thermometer
static accuracy and response of thermometers. '

Unif-il:

ThHermo electricity: Industrial thermocouples, thermocouple wires,
thermo couple wells. Composition analysis, spec_trosoopic analysis
by absorption, emission, mass and color measurement spectrometers,
gas analysrs by thermal conductivity, ‘analysis of moisture, gas
chromatography, refractometer.

Unit-fll:

_Head density and specific gravity, direct measurement of fiquid level,
pressure measurement in open vessels, level measurements in
préssure vessels. Pressure vacuum and head: liquid column
manometers, measuring elements for gauge pressure and vacuum,
indicating elements for pressure gauges, measurement of absolute
pressure, measuring pressure in corrosive liquids. '

Unit -Vi:

Head flow meters, area flow meters, open channel meters, viscosity
meters, quantity meters, viscosity measurements. Recording
instruments, indicating and signatling instruments. '

UNIT-V:

Biosensors: Types, Transducers in biosensors- calorimetric, optical,

potentiometric / amplomeiric, conductometric/ resistometric,-

plezoelectrlc, semi conductor, mechanical and molecular electromics
based, molecular wires and switches, development of molecuiar
arrays as memory stores, design for a biomolecular photomic
computers- information processing.

Response. of First srder tem;. Transfe 'Fun'ctron"'.'
Transiernt response to step, mpulse, sinusoidal forcrng function,
physical examples of first order: systems, Irqurd leve!, mixing process,
concept of time constant, Response of Second. order. systeni to step,
impulse and sinnoidnl forcing function. Transportatroo tag control
systems, Servo and Regulatory oontro% p?bblems :
Unit- Vil:
Development of Block dlagram Controlters and fmal control elements
ldeal transfer functlons of operatmnal P, PD and PID Controllers
Reduction of physical control system to block dragram Ciosed Ioop
transfer functions fot servo regulator problems Overall Transfer
function for multi loop controi system Stablllty and control system by
Routh’s Criterion. :
Unit-Vill:
Frequenoy response Bode dragram Flrst order flrst order system in
series, second order system and for contro% : rs nd transportatron y
log. Bode stabrltty crrterron Gain margm ancl phase margl_ '

Text Book
1.

Chemical F’rocess___Co_n_t:rol_'_Stepha.
New Deihi. 1990.
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(56081) IMMUNOLOGY
UNIT I: The Immune System

Phylogeny; Innate and acquired immunity; Antigens and immunogens,

their chemical_nature; Antigenicity and immunogenicity, properties
influencing them Haptens and adjuvants.

UNIT H: Cells Of The Immune System, Phagocytosis And Enflammatlon'

Cells of innate immunity; Cells-of adaptive immunity; Maematopoiesis
and majof cell lineages; Phagocytosis and inflammation.

UNIT {ll: Organs Of The Immune System

Primary lymphoid organs (Thymus and Bone marrow); Secondary
lymphoid organs (Spleen and Lymph node); Mucosal immune system.
UNIT IV: Humoral Immunity-l: Antibodies And Their Applications -
immunoglobulins, structure, classes, sub ciasses; isotypes; aflotypes
and iciio'types Immuncglobulin functions: Applicatiéns: hybridomas
and monocienals, immunotexicing, chimeric antibodies, abzymes
Antigen- antibody interaction.

UNIT V: Humoral irnm'umty =li: B Celis And Ontogeny

Diffrentiation and maturation; Activation and effectors function;
Generation of antibody diversity and class switching.

UNIT VI: Cefl Mediated immunity

T cells subclasses and their functions; MHG and polymarphism + T
cell diversity; Ag processing and:presentation; Ontogerty of T cells:
differentiation, maturation, activation, effector function, regufation.
UNIT ViI: Complements and Hypersensititvity -

Copmplements: Classical and atternate pathways; Function-
opsonization, inflammation. h

Hypersensitivity: Types and mechanisms, relevance and significance.
UNIT VilIt: Transplantation, Auteimmunity and Tumors

Graft reiection types and mechanisms; prevention of graft rejection:
immunosuppression by chemicals and biologicals; Autoimmunity:

BIO-TECHNOLOGY 2009-2010

expeﬂmentat models and treatment; Tumor immunoi ogy evasion of
immunity,; cancer immunotherapy,

Text Books:
1)

2)

3)

4) K‘han FH. The elements of%mmuno_t_o

References:

1) Ben]amm E and Lesko\mtz s, :mmunoiogyA short Course Wile

LISS NY, 991. ELISA Immunological Technlques DNA vaccsnes--

immunotechnology.
2) Celular Niolecuiar Immunology Abul Abbas and Litchman. 2003
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(55066) PROBABILITY AND STATISTICS

UNIT-E

Prabability: Sample space and events Probabillty The axioms of
probability — Some.

Elementary theorems - Cond tsona£ probabll ty Baye 5 theorern
UNIT-H R _

Random v'ariab'ie.s — Discrete and continuous — Distribution -
Distribution function. Distribution

UNIT-IlI

Binomial and poisan distributions Norma! d:stnbut;on - rela%ed
properties.

UNIT-IV

Sampling distribution: Po'pulations and samples - Sampling
distributions of mean (known and unknown) proportions, sums and
differences.

UNIT-V

Estimation: Point estimation ~ interval estimation - Bayesian estimation.
UNIT-VI

Test of Hypothesis — Means~ Hypothesis concerning one and two
means— Type i and Type [l errors. One fail, two-tail tests,

UNIT-VII

Tests of sighificance — Student’s {-test, F-'{est,z2 test. Estimation of
proportions.

UNIT-ViIl

Queuing Theory: Pure Birth and Death Process M/M/1 Model and Simple
Problems.

: Chand & Company : :
'. A text book: of Prebabmty & Statlstlcs Shahnaz Bathul V. G.'S.
" Book Links.
References: »

Probability & Statistics, Arnold O. Ailen'@Academlc Press.
Probability & Statistics for Englneers Mlller and John E: Freund,
Prentice Hall of India;:
Probability & Statistics, Meridan Hall; "*B:éa'ver:'Th'o'mson' Publishers.
Probability & Statistics; D. K. Murugeson & P Guru Swamy,
Anuradha Publishers.
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(56639) PLANT TISSUE CULTURE LAB
Preparation of Media
Surface sterilization
Callus induction
Qrgan culture - .
Protoplast |solatton culture and Cyto!oglcal examination .
Agrobacterium mediated . gene . transfer, selection of
transformants reporter gene (GUS) assays.
REFERENCE
Piant Biotechnology: Practical Manual, C C. Gm &Archana Giri, IK
International, 2007.
EQUIPMENTS:
1. Autoclave.
‘pH Meter.

2
3. Laminar air flow chamber.
4 B.0Q.D. Incubator.

8.
9.

lmmunoprecnp!tatlon :
a} Quchterlony's immuno dlffusmn ;echn;que;-
b) Counter current immuno electmphéresm B

"Aggiutlnatmn Haemagglutmahon & Blood typlng / groupmg

Enzyme Imked xmmunosorbant assay(ELlSA)

_ lmmunoglobulms purlfscatlon
D:ﬁerentlal (Identsf[catlon of celi types) & Total Ieukocyte counts

of b!ood

1solation & Vi ab;hty determina’uon of Lymphocytes from perlpherai

blood.

Lymphocyte proliferation with mitogen and m:gratlon with capiilary
tubes. :
Identification of celi types by receptors - Immunoﬂuorsence
Raising of antibodies in animals ~ Polyc!ona_l antibodies.

Equipments:

1.

Haemocytometer
ELISA reader
Centrifuge
Elactrophoresis unit
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(57129) COMPUTATIONAL MOLECULAR BIOLOGY
UNIT1: INTRODUCTION TO COMPUTATIONAL MOLECULAR BIOLOGY
Introduction to active areés of research in Computational Molecular
Biofcgy, Functional Genomlcs Comparatlve Genomics, Dynamic
Programmmg Graphlca representatxon of biochem!cal systems, S-
systems equatlons steady state anaIySES Model reflnements '
UNITI: GENOMICS
DNA Sequence assembly and gene ldentlﬂcatxon Homo!egy based
gene predictlon ‘Gene expresswn profiling, Identification of SNPs, SNP
arrays, Role of SNP in Pharmacogenom[cs other applications.
Methods of studymg gene expressmn EST appfoach; Human Genome
Project.
UNIT Iil: MICRO ARRAYS |
Understanding microarray data, normalizing microarray data, detecting
differential gene expression ‘correlation of gene expression data to
biclogical processes and computational analysis tools. .
UNITIV: PROTEOMICS |

Introduction to proteins. Protein identification, structure and function
determination. Structure comparison methods. Prediction of secondary

structure from sequence.

UNIT V: PROTEOMICS il

Protein homology modeling, Protein threading. Protein ab initio
structure prediction. Protein design emphasis on structural
Bioinformatics.

UNIT VI: TAXONOMY AND PHYLOGENY

Basic concepis in systematics, taxonomy and phylogeny; Nature of
data used in taxonomy and phylogeny; Molecular evolution, Definition
- and description of Phylogenetic trees and types of trees

UNIT ViIl: DENDROGRAMS '

Dendograms and its interpretation

TEXT BOOKS

1. DavidW Mount annformatlcs- Sequence and genome analy5|s
CSHL Press. "

Jonathan Pevsner. onmformatacs aﬂd*Functional Genomics. A
Jhon Wiely & Sons, inc.,; Publlcatlon . . T
~E.Q.Voit: Computattcnal Analy515 of B:ochemlcal systems
Cambrtdge Unwerssty Press 2000 o :

REFERENCES . .

1. = introductlon to: computahonal bmlogy, An Evalutlonary Approach
by Bernhard Haubold @nd Thomas Wlehe Spmger India
pubhcatlons “India (2006). i : :
Moody P C E and A J Wilkinson. Protein Engmeermg IRL Press.
Creighton T E, Proteins. Freeman W H. Second edmon 1993
Joiirnal BICINFORMATICS (Oxford UnwerSIty) B
BRANDOND TOOZE Proteomlcs L T
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3 k- 3
(57130) BIO ETHICS, BIO SAFETY AND
INTELLECTUAL PROPERTY RIGHTS .

UNIT i BIOETHICS

Introduction to Sioethics. Social and ethical issues in- Biotechnology,
The principles of bioethics, autonomy, human rights, privacy justice.
Ethies related to use of experi‘mentat animals. ICMR guide lines.
UNIT ll: BIOSAFETY CONCEPTS AND ISSUES

Definition of Biosafety. Biosafety for human:heaith and envuronment
Biosafety in laboratory institutions,. laboratory associated. infections,
Assessmen',t of biclogical hazards and level of biosafety. Prudent
biosafety practical in laboratory.

UNIT lii: BIOSAFETY REGULATEONS : _ i

Use of genetncaily modified orgamsms and thexr re[ease in to the
environment., Special proced_u_res_for r_D_NA ‘based products.
International dimensions in Biosafety, catagena pratocol on biosafety,
bioterrorism. Biotechnology and Food safety. Case study- BT Cotton,
BT Brinjal.

UNIT iv: REGULATORY AFFAIRS

Regulatory requirements and guide lines for regulatory affairs- indian
context for drugs and Biologics. GLP. GMP, understanding of drugs
and cosmetics act. o '
UNIT V: INTELLECTUAL PROPERTY RIGHTS |

Intellectual property rights, and Intellectual Property orotection, patents
and methods of application of patents, case study on patents {Basmati
rice, turmeric, neemy.

UNIT VI INTELLECTUAL PROPER‘!‘Y RIGHTS Il

Trade Secrets copyrights, Trade Marks, legat implications, farmers
rights, piant breeder’'s rights, TRIPS, international and regional
agreements,

Inte atfor
areas: Establishment of WIPQO. MISSEOH act:vmes General Agreement

on trade and tariff {SATT). - Fundamental pnncnples in impact on
developed countries. o L
TEXT BOOKS: T P S
1., Sasson A/ Brotechnologtes and Developmem, UNESCO
Publications, 1988. "
Sasson A. Blotechnologles in developmg countﬂes present ahd
future; UNESCO publ;shers 1993
REFERENCE
1. Slngh K tnte!iectua[ Property Rzghts on Blotechnology, BCH New
Delhi.
Protection of industrial property nghts P'Das and Gokul Das
V. Sree Krishna. Bioethics and Biosafety in Blotechnology New
Age International Publications. (2007). o
. Original laws publushed by Govt of 1nd1a

Ass‘es‘sment ( ki )_-Aqade :
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3 1t . 3
(57131) DOWNSTREAM PROCESSING

UNIT |: ROLE OF DOWNSTREAM PROCESSING IN BlOTECHNOLOGY
Role and importance of downstream processing in biotechralogical
processes. Problems and requirements of bioproduct purification.
Economics of downstream processing in Biotechnoiogy, cost-cutting
sirategies, characteristics of blologlcal mixtures, process design
criteria for various classes of hloproducts (high volume, low value
praducts and low volume, hlgh Value products)__ . L
UNIT-IL: e |
Physico- chemlcal bas:s of blO separatlon processes Recent
development in product = :
isolation (for ex. one step punflcatlon reverse Micro cellular extractlon

on line membrane’ separatson)
UNITHE: PRIMARY SEPARATION AND_RECOVER PROCESS |
Cell disrupticn methads for _in'tracélluiar praducts, removal of insoluble,

biomass (and particulate debris) separation techniques, flocculation
and sedimentation, centrlfugation and liltratlon methods.

UNIT IV: MEMBRANE SEPARATIONS ' '
Membrane based separations (mloro and ultraﬂltrahon) theory, design
and configuration of membrane separatlon equtpment appllcatlons
UNIT V: ENRICHMENT OPERATIONS

Precipitation methods {with salts, crganic solvents, and polymers,
gxtractive separations, agueous two-phase extraction, supercritical
extraction), in situ product removal, integrated bioprocessing.

UNIT VI: ELECTROPHCRESIS

Electrophoresis of proteins and nucleic acids, 1D-20 Gels, Types of
Electrophoretic techniques (Caplliary and Pulse fiekd}.:

UNIT ViI: PRODUCT RESOLUTION / FRACTIONATION
Chromatographic techniques- Paper, TLC, Adsorption, loo exchange,
Gel filtration, affinity chromategraphic separation processes, GC,

productlike: recorﬁbmant' orotelns

TEXT BOOKS: : : _

1.  Wankat PC. Rate controlled separatlong 'E sev;e 1 9’9

2.  Belter PA and Cussler E B|oseparatlons Wlley 1985

REFERENCES:

1. " Product Recgvery in Bloprooess Teohnoiogy, BIOTOL Senas'
VCH, 1990,
Asenjo JM Separatxon processes in Bmtechnology, 1993 Marcet
Dekkers 1nc

M.R.Ladisch, Bloseparatlon engmeermg Prmcuples Practlce and

Economics, Wiley Interscnence 2001 '




124 : BIO-TECHNOLOGY 2009-2010

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
IV Year B.Tech. Biotech. I-Sem .. L TIPID c
S 3 e 3
(57132) BIOPROCESS OPTIMIZATION AND PLANT DESIGN
Unit 1: Basic concepts, l

Overview of experimental design in biclogical process, understandmg .

of variables in biological processes. Introduction to optimization of
bioprocesses.

Unit II: Optimization approaches

Non-statist caI statistical and’ numerical optlm[zatmn fundamenta{
theary. First order and second order designs, dlfferences in
approaches general response surface- analysis. -
Unit itl: Determmatlon of optimal condition .

Statastlcal experlmental procedures for: placktt - Burman designs;
Method of Ridge analysis, Nelder — Mead swnplex method Optimization
of multi - response buoiogscai systems

Unit 1V: General Design Consideratiorn

Technical feasibility survey, process'developmeﬁt. principles of
equipment design and specification, Project consideration:
Marketability of product, availability of technology, raw materials,
equipment, human resources, fand and utilizations. Other
consideration: Site characteristics, waste disposal, government
regutation and other legal restriction, community factors and other
factors affecting investment.

Unit V: Design of fermenter

Application of mass and energy balances In the ‘design, ‘evalution of
size and related features of the fermenter. Application of optimization
techniques In the design fermenter in terms of §izé, cost and project
economics. e

Unit VI: Deslgn of Heat exchanger

Evalution of heat load for any fermentation process design of heat
exchanger using energy balance equation. Application of optimization
techniques in the design of a heat exchanger in: terms- heat transfer
area, temperature differences, cost and project economics.

Reference Books

1. -Rudd and Watson Strategy of process engmeermg Wlley 1987

2. Ganglili. Gearing up for patents. The fndian scenano.-Unwersnty'
press. . : o SRR

3. D.C. Montgomery. Design and Analysis of Experiments. 5* edition.
Wiley India (P) Ltd., New Dethi. 2007. . '
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4 1f-1- 4
(57133) CROP IMPROVEMENT .
_ (Elective-I)

Unit!l: Conventional methods for crop :mprox’rement

Introduction to Conventional methods for crop lmpmvement Pedlgree
breeding, Heterosis breeding Mutation breeding.

Unit [1: Tissue culture in crop improvement

Microptopagation for viris-freg plants Somaclonal varuatlon Somatic
Hybridization, Haploids in ptant breedlng ' : o

Unit lil: Genetic engineering for increasing crop productivity
_Genetic engineering for increasing crop productivity by manipulation
of Photosynthesis; Nitmgen fixation, Nutrient uptake efficiency, Maie
sterility, Increasing shelf life. _

UnitIV: Genetic engmeenng fori mcreasmg crop productlv:ty Blotic
factors .

Genetic eng:neerlng for b{ot!c stress tolerance Insects fungl bacterla
'VII’USBS weeds.

Unit V: Genetic engmeerlng for mcreasmg crop productrwty ‘Abiotic

. factors

Genetic engineering for abiatic ‘stress, drought, ﬂoodlng, salt and

temperature

Unit VI: Genetic engineering for qualltyimprovement

Genetic engineering for guality improvement, Protéin, lipids,

carbohydrates, vitamins & mineral nutrients. ‘

Unit VII: Molecutar Marker aided Breeding and MoelecularTagging

introduciion to Molecuiar breeding, constructing molecular maps;

Molecular markers, RFLP, RAPD, STS, SCAR, SSCP, AFLP, Molecular

tagging of genes/traits,

Unit VHIl: Marker Assisted selaction

Molecular marker-assisted selection of qualitative and quantitative

traits, Map based cloning.

TEXT BOOKS:

1. Principles of crop production: Theory, and Technology by George
Acquahh. PH| Publications, 2004 - )
Plant tissue culiure by Bhojwani SS and Razdan MK. Elsevier,
2004,

UNIT Itk CONFORMATIONALANALYSIS‘ R

Forces that determine: Protein ‘and Nucleic: #cid structire, basic
prabiems. Polypeptide chains; geometric, potential energy caiculations,
cbserved.values for rotation angles, “hydrogen ‘Bonding; hydrophobic
interactions and structure of water molecule mmc interacttons-"'

disulphide bonds.

UNIT IV: PROTEIN FOLDING _
Types of proteins and interactions that go
structure The proteln globule and hydro ih

's um molecu!ar reactions, smple
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bimolecular multiple intermediates, steady state kinetics, catalylic

efficiency relaxation spectrometry, ribonuclease as an example.

UNIT VIII: EXPERIMENTAL METHODS

Size and shape of micro molecules: photons, chromophares, transition

dipole moments, absorbance, and concentration. Methods of direct

visualization of macromotecules as hydrodynamic particles -

* macromoiecular diffusion; ultra centrlfugatlon wscometry

TEXT BOOK:

1) Tincco, L., Jr., Sauer, K., Wang, J:C & Puglisi, J.D. (2001)Phy5|cal

: Chemistry: Principies and App |catlons in Biological Sciences,

© 4th ed. Prent;ce Hall. e o : .

2) introduction to Proteln Archﬁecture The Structural Bloiogy of
_'.Proteln by A.M, Lesk, Oxford Unlversﬂy press. (2001)

3) ‘ Vijayan. M. Yathlndra N. and Kolaskar A.S. (1999) Perspeciives

in structural Biology lndlan Academy of Sciences.
REFERENCES

1. Introduction to Protein Struciure, by Branden and Tooze

i -_.Clmlcai Sigmftcances of’ mvas

CUNITE: FUNDAMENTALS OF GANCER BIOLOGY . ;' '_ -

Regulation of Cell cycle mutations that caus
motecules, effects on receptor S|gnat swnt
cancer — Cla_'_"‘ ' :

History of Carcmogénesvs _Tar ot
& Cancer .. : o
UNIT ill: PRINCIPLES OF CARCINOGENESi 3%

Principles of Physical Carcmogenems X - Ray radsa _;

' mechanlsm of radiation Carcmogenems

UNIT IV; MOLECULAR CELL BIOLOGY OF CANCER _
Oncogenes, Identlflcatlon of On_ 4:'nes viruses and Cancer, Detectaon
of Oncogenes, Growth: Factor and ‘Growth Factor receptors that are.
QOncogenes. Oncogenes I Proto Oncogene activity. Growth factors
related to transformat;ons Slgnai transductlon and aberrant cell growth.
UNITW PRINGIPLES OF CANCER METASTAS!S N
'_terogeneity of metastatlc
'otype Metastatic cascade; Basement Membrane: dlsruptnon
se-gtep theory of Invasion, Proteinases and tumour cell invasion.

DE ECTION OF CANCER

ulation of cell cycle in cancer,
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UNIT VIlii: CANCER THERAPY

- 7 S _ .

T;}eerent_ forms of therapy, Chemotherapy new molecuies, radiation
rapy, and Immunotherapy: advantages and Iimitations.

TEXT BOOKS

4

Maly B.W.J. Virology a practical approach, |RL Press, Oxford, 1987.

2,
| !E_}IVE Franks, N.M. Teich: An Introduction to Cellular and Molecu?
iclogy of Cancer, Oxfom Medica publloatlons 1991.

3.
Raymond. W. Ruddon 4 Edltlon Oxford Umver5|ty press.
REFERENCE

C V yl

UNITI . INTRODUCTION

' potent;al wruience factors

i TIPID
T4 1: - 4
_{57136)MOLECULARPATHOGENES!S o

| (E!ectwetl)'

introductaon to pathogenesus components of mlcroblal pathogemmty
Poputatlon genetlcs of Microbiai pathqgenesm, methods to detect
genetic’ dlverS|ty and structure in nature populatton epldem;otogy,
cryptlc dlseases iy :
UNITIl: HOSTDEFENCESI
Host: defense agalnst pathogens cllnlcal tmoortance of understandmg '
host defense components of the host surface defences systems like
skin, mucosa, eye, "mouth, resplratory tract o
UNITII: HOSTDEFENCES i '
Components of the systemlc defense like the tlssues and ‘blood.
UNIT IV HOST- PATHOGEN INTERACTION
Virulence and viruience factors, colonising virulence factors, virulence
factors dariaginy the host tsssues wrulence genes and regulahon of
the virulence genes. . IR R
UNITV EXPERIMENTAL METHODS S :

""t'dy host_ athoge'.:_ mteractlon se%ectmg
u_ 'ment of- vtrutence ndentnflcatson of T

: Expenmenta% metheds t'
the. pethogen modei

: UNIT Vi MODU LATION OF ]MMUNE RESPO .'

'._Out coiomsatson-:.:?: Ll
lntestmal-;"_'_"-'_'.-" :
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and fSyphilis - unsolved mystery. Legionnaires disease-aftermath of
comforts.Tuberculosis and other mycobacterial infections reemerging
with vengeance. Rheumatic fever and g!omerulo nephritis - stili’ a
gquestion to be solved.

TEXT BOOKS:

1) Eglewskn B.H. and Clark V.L. Molecu far basis of Baoterlal
- pathogenesis, Academic press, 1990.

%)_ Janeway C.A. Jr and Travers P. T. !mmunob;ology Blackwel
Sc:entn’c Publrshers 1994,

REFERENCES: '

1) Tataro K. and Talaro
oo o A. Foundations in Microblology,WC Browr:

2)
‘Publishers, 1394.

Austyn J.M. and Wood K. J F’rrncmles Cellular and Mofecular
_immunology, OxfordUmversnyPress 1993,

Roitt 1. Essentials of Immunology, 8th edmon Bfackwe!l Smentrflc :

* dosageforms. Rout&eofd’hzgadmtmsirahoﬁ. T % :

UNIT Il: PHARMACODYNAMICS

Physico-Chemical Prifcipies, Pharmaoodynam;cs- Mechamsmofdmgacbon drug remptors and
Physiclogical receptors: strugtural and functionalfamifes. . : :

UNIT Ik PHARMACOKINET]CS

F’harmaoolstirue';hcsw Drug absorption, factors thataffect the absorpbonofdmgs D|smbuhonofdrugs
Biotransformation of dnugs, B|oava|labﬂrtyofdmgsand drug metabohsm '

UNIT IV: DRUG MANUFACTURING' PROCESSESI U

Bulkdrug manufacturing, Application, presemaﬁon packing tedwnologmand Qua{itymnagemont,
manufacturingfaolmes Good manufactring practices. .

UNIT V: DRUG MANUFACTURING PROCESSES II-- : :
Production and analytical Methods and test for various blophamlaceutlca
UNIT VL PRODUCTION OF BIOPHARMACEUTICALS R

F'roducbon of Therapeutio Protelns Hormones Cytokmes Interferons lnterleukmsl & fi, Tumor
Necrosus Factor(TNF) NUCIEIC acids.

_ UN!T Vi APPLICATIONS OF B!OPHARMACEUTICALS o

 Roleof Biopharmaceuficals nfreatmentcfvarious health disorders.-. _
l: DRUG DELIVERY SYSTEMS, BION]ATER!ALSAND THEIRAPPLlCATlONS N

ustamed deiivery ofdrugs. Biomaterial forthe sustained drug det wery Lﬁposome
/ ry meﬂ“ods fortherapeuﬂc protems
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(57138} INTRODUCTION TO BIOMATERIALS
(Elective-il}

UNIT I: INTRODUCTION -

Defmmon of polymers and blomaterrals functlonalrty, po!ymer '-':._:-_Mump;e' sequence alrgnment and ohytogenehc analysrs L
isomerism e . : .. ~ Gene fnder (Prediction) - B . T R L %ﬁ
UNIT Il: SELECTION OF BIOMATERIALS ' - Eomtriction site analysis tools _ e .
Selection criteria, fiber folding, membrane Iammatlon in situ Protein visualization tools (RASMOL)

polymerization

EQUIPMENTS:
UNIT il: BlOLOG[CALLY DERIVED BEOMATERFALS o o _
Polyhydroxialkanoates, polylactides- characterization, synthesss in 1. ompulers
2. internet facrllty

organism and extractlon ‘ :
UNIT IV: MATERIALS FOR TISSUE ENGINEERING - . 3. Bioinformatics SOﬁWﬁre .
Case studies with regenerated polymers

UNIT V: TRENDS IN BIOGOMPOSITE

Biodiode , polymer coated bleod, polymer preclrsor synthe5is and
characterization *

UNIT VI: IMPROVED FUNCTIONS OF BIOPOLYMERS:

Genetic and malecular. Biology aspects of synthesis. -

UNIT Vil: FERMENTATIVE PRODUCTION

Biopolyester, microbia polysaccherldes mrcrcblal cellu!ose
broadhes;ve polyglutam!c acid

UNIT VIHi: OPTIMIZATION OF PRODUCTION KINETICS, SEPARATION
Stafistical optimization of probable variablés for production of
biomaterialis, use ofreactors kinetic anatysis for production, separatron

of Biocmaterials by cell dlgestlon and extraction - ..

TEXT BOOKS:

1. 'D. Byrom, Biomaterials novei materrals from bro!ogrca sources
Stockton press, New York, 1991,

Z. J.B. Perk Biomaterials science and engmeermg, Plenum Fula,
1984.

R_EFERENCE BOOK:

1. A. Steinbuechel - Biopolymers. : )
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{57634) DOWNSTREAM PROCESSING LAB

Cell disruption techniques,
Solid se'paration methods-filtration, sedimentation, centrifugation,
produc{ enrichment operatiens, precipitation, ultra filtration, two-phase
aqueocus extraction,. high-resolution. purification, preparative liguid
chromatographic techniques, product crystailization and drying.
- Equlpments

.

Tangential flow flltratfon unit
Ultra filtration membrane

~ Centrifuge
Chromatographic matrix
Chromatographic celumns
UV—Vis spectrophotometer
separating funnels '
Lyophilizer

-Magnetic stirrer

17
2.
3.
4.
5.
6.
7.
8.
9.

L TIPIDE
g e

of growth and their measurement; Measurement Q...

introduction to apoptosis and necrosis. © Y

Unit IV: Basic mammalian cell culture techniques _
Disaggregation of tissue and prinﬁary cells — enzymatic and non-
anzymatic; Maintenance of cell cuiture- suspension and adherent; Cell
separation.— based on cell density and phenotypic markers. ‘
Unit V: Stem cells-

Defmtlon Types - pieunpotent vis. tottpotent Embryonic, adult and
fetal; Role of stem cells in tissue engineering; Apphcatmn of stem
cealls.

Unit Vl Higher order cuitures

Organ ' nd h}stotyplc cuitures; Three dlmensmnal cultures; Mixed cell
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TEXT BOOKS: B U

1. Culture of Animal Cells, (3rd Edition), F1. lan Frashney. Wiley-
Liss. = . _ L .
Animal Ceill Culture — Practical Approach, Ed. Jokn R.W. Masters,
OXFORD

REFERENCES
Cell Culture Lab Fax. Eds. M. Butler& IVI Dawson BiOS Smentlﬂc
Publications Ltd., Oxford.
Ammal Cell Culture Techmques Ed Martm Ciynes Sprmger

Methods in Cell Biology, Vol. 57, Animal Cell Culture Methods. Ed.
denni P. Mather and David Barnes. Academic Press.

Cell Growth and D|v1sson A Practical Approach Ed. R. Basega,
IRL Press..

oL IGICAL UN!VERSITY HYDERABAD s
‘npm e

102) FUNDAMENTALS OF FOOD SC[ENCE & TECHNOLOGY
(Eiectave m) ERTAERE
Unit I: introduction To Food Process:n@

Biotechnology in relation to the! food lnduszry, nutritwe value of food
and types of m|croorgan|sms assomated thh food rts sources types
and behavzor |n foods-r’ SR i ‘

Unlt El Food Preservatlon l

Bioprocessing of meat; Feherles vegetables dasry products enzymes
and chemicals used in-foed. processing,. .-

Unit lll: Food Preservation i .-

biochemical engineering for ﬂavor and food ! productlon
cryopreservation, irradiated foods.

Unit lV: Fermented Food Products

Dairy products, non-beverage plant products, beverages and related
products of baking. :

Un:t Vi Quallty Control

Quallty controi case studles on Bzotechnology {n the evolutron of food
quahty L

Unit VI: Food Spoxlage & Food Borne Dlseases

'_"Food borne infections & |ntox|cat|ons

Gial sw eteners and their role in controlling diseases
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TEXTBOOKS
Roger A., Gordan B., and John T., Food Biotechnology, 1989.
Frazier, Food Microbiology,

Essentials of Food process Engineering. Chandra Gopala Rao.
BS Publications. (2006).

REFERENCES

1. - George J.B., Basic Food M|crob|o!ogy, CBS Publishers
Distributors, 1987.

James M .J. Modern Food Mlcrobsology, CBS Pubhshers &
Distributors, 1987. :

Lindsay, Willis Biotechnology, Challenges for the flavo'r and food.
industries, Eisevier Applied Science, 1988. -

Fundamentals of Food Englneermg D.G Rao. Prentice-Hall of
india 2010,

AFm, STM SEM TEM':eIectron microscopy.

Unit Ili: Fabrication methods for nanostricture

Self assembly of nanostructures hthography, e- beam [1thograph :

gel process. - - i

Unit 1V: Nanostructures in drug delivery - : - :
Corefshell nanoparticles--clasification- organic, orgamclmorgamc
polymeric nanoparticles. Targeting cancer cells using PLGA
nanoparticles, nancengineered capsules for sustained drug delivery.
Unit V: Nano biomedical engineering

Core!shell nanoparticies in tlssue engmeermg (orgamc morgamc
po!ymeric)

Unit Vi: Nanohlocompunds : :

DNA polynoce, RNA topoisomerase, baopoiymers prOc:oHagen protem-
magnetic materials, -
Unit VIi: Smart materials = .

Nanoscale bigstructures; 'hét‘er'oge'rfous"'nahos'tructur'es."1

Unit VIlIi: Applications of nanc biotechnology: TS
Bioimaging, cell labeting; drugs- photodynamic therapy, molecular

~ motors..

tnerand D.Ratrer, nanctechnology- agentie_.i_ntrcduction_to the n_eit
S son education, 2007, _
p. NANO: ‘%’he _Essentxals understandmg Nanosmence &
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(58104) CLINICAL TRIALS AND REGULATORY AFFAIRS
(Elective-lll)

UNIT-I: .

Licensing authorities-roles and responsibilities,ICH GCP,FDA, EU
Clinical Trial; Directive, Data Protection Act & Regulations relating to
electronic; sgnatures,Declaration of Helsinki 2000 amendment and
financial disclosure; ,Law, guidelines and codes of practiceRegulation
of drug preparation and
packaging,EMEA European directives and MRECs,Ethics committees
— history; structure regulation impact of ICH GCP recent development
with regard to the INDIA; / USA / EU Clinical Trial directive
UNIT II:

Ethics in all aspects of health care; Historical cases; Negligence ,
informed consent , mental competence; Up — to — date cases: cloning,
human embryos and IVF; Shared responsibilities for decisions and
the understanding of risk.

UNIT 11l

Definitions of GCP , auditing , monitoring and inspection; GCP auditing
requirements from a regulatory perspective; GCP compliance and audit
certificates; GCP auditor training; GCP audit team structure and SOPs;
GCP audit planning; GCP audit conduct; Reporting GCP audit findings;
Follow — up to GCP audit reports.

UNITIV:

History and purpose of GCP development of ICH GCP; Roles and
responsibilities in clinical research according to ICH GCP; Sponsor;

‘Monitor; Investigator; IRB / |IEC; Essential documentation. The INDIAN

[ USA / EU Directives on GCP in Clinical Trials: Purpoée: How will the
introduction affect clinical research; Extracts from the guidance
documents. Possible sanctions for non- compliance (a) Legal and
regulatory (b) Commercial and (c) Professional.

B10-TECHNOLOGY 2009-2010
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UNIT v:
Regulations in clinica

Preparing for audits; In company
On site: The audit process; Typical audit finding; What are they;

Resolution; How can they be avoided.

UNIT VI: -

History of regulatory affairs; Main concepts QSE; Sources of information;

Regulatory affairs for studies in human subjects;;What data is needed;

Current and future European requirements and procedures; US

perspective; Recognizing why clinical research has to meet the needs

of regulatory Affairs.

UNIT VII:

Regulatory submissions for new products; What data is needed?;

Requirements for gaining approval; US perspective; Regulating control

over marketing and sales of medical products; Regulations

Codes of practice; Promotional materials.

UNIT VIII:

Latest developments in ICH; Purpose; Implications; Guidance notes;

Inspections. INDIAN / USA / EU Ethics approval system: Overview;

Recent developments. Current issues in Clinical research:

Confidentiality issues; Medicines for human use ( clinical trials )

regulations 2003: Other relevant issues

TEXT BOOKS ‘

1. Good Clinical Practices ,Central Drugs Standard Control
Organisation, Govt. of India

2. Fundamentals of clinical trials. Third Edition. Lawrence M.
Friendman, Curt D. Furberg, David L. DeMets. Springer
International Edition. (2009).

3. Drugs and Cosmetics Act, 1940

REFERENCES

by, International Clinical Trial, Volume 1 &2 Dominique P.Brunier and
Gerhardt Nahler, Interpharm Press, Denver, Colorado.

2. Code of Federal Regulation by USFDA — Download.

ICH-GCP Guidelines — Download.
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