MAHARSHI DAYANAND UNIVERSITY, ROHTAK
(Established under Haryana Act No. XXV of 1975)
‘A+’ Grade University accredited by NAAC

No. ACS-II/F-83/2019/] 20 Y q ~ (L
Dated: ¢ 3% - Qo\o\

To :
1. The Dean, Faculty of Engineering & Technology, M.D.University, Rohtak
2 .All the Principals of Engineering Colleges ( Affiliated to M.D.University)

Sub:- Schemes of Examinations/Syllabus of various B.Tech courses under Faculty of
Engineering & Technology

Sir/Madam

In continuation to this office letter No. ACS-1I/F-83/2019/1878-90 dated 29.05.2019 on
the subject cited above, I am directed to inform you that the Vice-Chancellor under Section 9-A(5) in
anticipation approval of the Academic Council, approved the recommendations of Faculty of
Engineering & Technology in its meeting held on 19.07.2019, regarding minor changes in the Scheme of
Examinations and syllabus of B.Tech. 2" year (3" and 4" Semester) Syllabus w.e.f 2019-20 as under:-

B.Tech (Civil Engineering)

B.Tech (Mechanical Engineering)

B.Tech (Electronics and Communication Engineering)
B.Tech (Electronics & Tele Communication)

B.Tech (Computer Science & Engineering)

B.Tech ( Information Technology)

B.Tech (Computer Science & Information Technology)
B.Tech (Electrical Engineering)

. B.Tech (Bio Technology)

10. B.Tech (Fashion & apparel Engineering)

11. B.Tech (Electrical & Electronics Engineering)

12. B.Tech (Textile Technology)

13. B.Tech (Textile Chemistry)

14. B.Tech (Fire Technology and Safety)

15. B.Tech (Printing Technology)

16. B.Tech (Electronics & Computer Engineering)

W00 SlioN Dh sl

The Schemes of Examinations and Syllabi of all above courses duly approved are available
on the University Website which may be downloaded and information to the students may be imparted

accordingly.
Yours faithfully,
o o \?-'-/f:,/fff“'
Superintendent (A/c,ademql::r)m ( }
. A
For Registrar
Endst.No. ACS-II/F-/83/2019/_| 969-T$ Dated: 8- -20)9

Copy of the above is forwarded to the following for information ai.J further necessary action.
1. The Controller of Examination, M.D.University, Rohtak.
2. The Director (UCC) M.D.University, Rohtak with the request to replace the above schemes which

was sent you vide this office letter No. ACS-II/F-83/2019/1878-90 dated 29.05.2019 on the
University Website.

3. The Deputy Registrar (Secrecy, Conduct), M.D.University, Rohtak.

4. The Assistant Registrar( Result-1V/), M.D.University, Rohtak.
-— +-:-:'?.’.,\w&/ sz

v/

Superintendent(' cademlcﬁ/ ’



B L e
ENIEIEIN
RERIOS

2500
| 20udI0S
| oseg

LFojouydd L.

doysYIOM
25100 _..

udisa(
29 sorydes) w 20U2108 __
Funaourduy] F O101-IW-084d _ m:.S.E_m;J !

v 1 0 | | OO

. l Fuiajog i | L oesmo) |
wWIR[qO4d 10§ g H DUADS

H

. _
0 ’ 0 Suwweidold Suueawiduy |
|...\T _— e ».u.

Furnpamsuy W_ _ I8I10 )
[ou0a|d | _ 25U210G }
oiseq] 1 otol- 49-084 bV n_c:.,u:_é 1 ”
| #» 25110 \
i 20uaIdg

aseg] I T

35110))
Jq_._qu.

RICLAR 01 BTN : "

S

I d
|

|

/____95

m |
.ﬁa_d ” _

ﬂ Noom/S4y

(SINOH) |t e B,
wexy Jo | | JORIUO) | Hoom |
z::E:Q ($3aBpN) ANPAYIS U uonBuIWexy L ps moL | ad sinoy | AL ISINOD

(SIHONVYHE 1TV HO4 NOWIWNOD) 3T ¥3LSIINTS wv
\(9 OAW mHIQH.@N w04l w?ﬁwtm awsyos ) W
O)m ASojouy2aj 1o lojayded x
NOILYNIAIVX3 NV S31aN1S 40 INIHIS mm
WYLHOY ‘ALISYIAINA "Q'W . _.H’



0S9/009 | SL/STI | SLE/OOE | 00Z/SLI | €0T | LIAAAD TVLOL
SasIno2 ]
uswafeury
Surpnjour
2OU3IIS
[e100g pue
€ 001 SL ST € € 0 | I ystsus D101-ONI-DISH SanuRWNg
3sINo))
qer] sadndeld ERIIETRIN
€ 05 ST ST z 4 v o0 suumogjnuelN | OCO1-GIN-OSH SuLauIsuy
qe O ul .
€ 05 5T §T C 4 v |0 Suluwessol € dqe ] 0149j3Y
qe




[-qe7]

€ 0¢ ST ST Sl f €0 0 | Ansiwayy OT01-HO-DSY \ NAD |
= — - W zock bl ADUAIDG
£ 0§ $C ¢C Sl ¢ € 10 | 0 | 1-quysaskyg | 31qe ], 01133y d Jseq 9
: 3 h S .k -
A3ojouyda |
£ 001 SL ST L 0,0 |1 doyssjiom OT01-4N-08d \4
_ usIsa(] 2sIn0))
_ ¥ soydern SRIIETRIN
| € 001 SL ST € S v |0 | 1 | Buuseuduy D101-4N-08d g | Sumdduidug | ¢
m ” guiajos 2sIn0))
m _ _ wa[qoi 10J : CRIIETRIN
¢ 001 _ Sl ST ¢ ¢ _ 0 0 ¢ | Sunuwesfosy € a|qe . 01 J9jay A% BuneauIduy
_ “. 3uLdduISuy asIN0))
m [B211109|] SRITETRIN
¢ 001 SL ST 4 b 01| ¢ diseq D101-99-0S4 d Juudsuiduy | ¢
2sIN0))
1l SRITETRIN
3 001 SL St 14 14 0| I ¢ | -sonewayiep C 2Iqe] O1 19joy 8, dlseq C
3 001 SL sT 4 4 0 | 1 | €| I-Answay) D101-HD-Osd \4 SRR
RRIIETRIN
€ 001 SL 1 14 14 0 | ¢ [-S1SAY 1 31qe ], 01 19j3Y d dlseq [
HIOMm
sse|D)
(samop) el [eonoesd | A10ay] | Jo el oM /Sy d |l L] 1
wexy jo ) 10BIU0)) yoam UOIBION "ON
uonein(] (SYIeN) 9[NPaYdS UoBUIWLEXT] upary | oL 1ad sinoy 3], 254N0D) 2p0D) 28IN0) 251n0)) K103918) RIS

ot

(SIHONVYE TV 404 NOWINOD) puZ HILSINIS

r/o,@

A3ojouyd3] jo Jo|3ydeg
NOILVNIWNVX3 ANV S31dN.LS 40 JINTHOS
ALISHIAINN "A°'N

6T-8FOF WO} dAIIID4D dWaYIS



"(g— dnouy pue y-dnoin) sdnoid ay1 y10q 01 UOWLWOD I SISINOD ASAY | = )
d op B 14109 L

“g-dnoun 10§ sasin0d Atosindwod LPYIO = g
“y-dnoin 10J sasunod A1osyndwon 1ayi() = v

AWAYDS SIYI Ul Pasn SUOHRION 3SIN0)) A} JO dUBIYIUTIS |

:$3j0N Jueprodug

UM Yord wody auo 3undalas pue K1osindwod Fuiaq isiiy (8101

ut suonsanb oAy idwone 01 9ary slULPNIS AY | JUN Yord wolj suonsanb om) Furye £q 19s aq 01 ora syrew ¢ [ jo suonsanb jy3io Fururewas pue
SHUN [[B WOlj yoea sjlew ¢ Jo sued g aary [[Im U0 uonsang) “A10s[ndwod aq [[Im U0 UONSANY) “[E10} Ul SUOHSIND SUIU 13S [[IM JIUIWEXT :3JON

\
£
W
)
0SS/009 | SL/SLI 00€/6TT | SL1/00T | €81 | LIAAAD TVLOL

2sIN0))
qeT sao1oRl 20UdI0g

3 0S ST ST 4 14 b | 0 | 0 |Buunpemuen | 0¢0-dN-OST duppauiduy | 6
’ $2SIN0D

JuaWwaBeUR|A
. Suipnjoul
ERIIETRN
[B100S pue
€ 0S T ST _ z T | 0 | 0 |Qqerasensue | HZOI-ONI-DWSH sopluewny | g
qe1 O ul .
3 S St St l 4 b | 0 | 0 | Suluwesdolq £ 91qe ] 01 J2joy
; qe]
Survauisuyg asIno))
[e211193]] EEEERIETRIN
; £ 0§ St ) ST _ [ ¢ 0 0 Jiseq DT01-99-0S9 | ww:_hoo:_w:m_




FuLddUITU dIqowoIny

—

®
TULIPAUITUY UOHRBWOINY PUB [EDIURYDIIN e “_
FuueauIsuy A1aJes pue ASO[OUYdd| | e . w
SuLIPAUITUT [BOIUBYIDN e
FULIDAUITUT UOHEDIIUNWWOID[I | PUB SIIUOIIA[] e _ qe1 (LD
FuuouwiFug sndwo)) pue SHUOIDA[] e . AI0dY ] d1AUFRWONII[] ”
SuLRaUISUT] UONEIIUNWWIO)) PUR SIIUOHIIY e D111-AHd-)SH | 0] UONINPOIIU] ‘9
- Suuasuiduy jaaeddy pue uoiyse] e o |
ANSIWAYD) IIIND]  ® _ SOIUBYIIN m
ASoouyda axa] e winiuen¢) pue WsHaUsey "
Fuupauduy AJojouyda-olg e NSO 1-AHd-)SH *21q14 [eondo ‘sondo S
AGojouyoa] sunuild e .
SuudduIEuy [1IA1D) e Ov0[-AHd-)Sd SOLUBYIIN b |
) K3ojouyda | uonewoju] pue 20udldS Jandwo) e ..
ABojouyda] uoneuLIOjuU]
FunpauIfuy 20uddg Jandwo) e DC01-AHd-)SH 218K ] JO1ONPUOIIWAS €
SuudauiSus [BI1103]F Uk SOIUOIDA|T e SOIURYDIN Wwnuen()
SuL2UIBUY [BOLIDJ[] e DZ01-AHd-DOSd 2y sondQ pue saaep s
Suueauidug Sululpy e
SunauIuy diqowony e
SuLI2UITUT UOIBWOINY PUR [BOIUBYII[N e
Suupauiduy Ajajeg pue ASojouyda] i e
SuueauISuy [BOIUBYIDN e
SuLIaUISUT] UOEIIUNWIWIOID[D ] PUk SIIUOLI[T e
Fuueauifur JIndwo)) pue SOOI e A103Y ] d132uTeWoNd9|q
: SuLIRAUIUT UOHEBIIUNWIIOY) PUE SIIUONI|Y e D101-AHd-DSE 01 uoIdNPOIIU] !
“ON
youreag 9po)) I8IN0) JuIBy] 3SIN0)) IS

I 3IqeL

SAYIUR.I( JUIIIJJIP 10J PO ISANO))

-hh-



)
19
L

A T

ABojouyda | Junuryg

b4 )
TULIIAUIBUY [BDLIIDI[F] PUR SOIUOLIII[ e . _
BULI2UITUT [BOLNDI e (sis{jeuy _ m
SULIAUITU [IAL)  ® xapdwo) pue suoenba | _
BULIDOUIBUY UOIBIIUNWWO.) PUE SOIUONIA|Y [RIIUDIDfJ1(] “SnndfR) | _
SuLRaUIBUY [BIIUBYIIN e HZ01-HLVI-OSH dqBLIBAINI) |- N 14
o R C(snmope)y pue | o
dudauIduy ASoouyda-oig e OSOI-HLVIN-DSE | S9ILNRIN “SALIAS) [-(IBN € |
AZojouyda | uoneuuoju] pue 23udldG PINdWo ) e o - _
ASojouyoa] uonewioju] e (v1qaBy JeaUl] _
Suupawiduy aoualdg sndwo) e DCO-HLVIN-DSE pue snnoe))) [-Yie bry
BULIDAUITUL] SUIULA e
Suueauisuy jareddy pue uoiyse.] e ’
ANSIwayD) a[uxa] e
ABojouyoa] a|NXa| e
BULIAUITUT UOHBIIUNWWOIII | PUR SIIUOIIID[T] e
Fuuauduy K1ajeg pue AJojouyday an e
Sunauduy ondwo)) pue So1uoNddg e
BuLIPAUITUY UOHBWOINY PUB [BIIUBYIIN e
SuuLawidug ajIqowolny e
ABojouyoa Sunuid e
SulPaUIBUY [BILIDI|H PUR SOIUOIDD[ e
SuLaWITuT [BOLIOJ[] e
) BulaUIBU [IAID) e
BuLI2AUITUY UOIBDIUNWIWO.) PUB SIIUOIIA|T e (sao1eIN
SuLIPOUITUY [IIUBYIIIN e OI01-HLVIN-OSd pue snnoje)) |-y |
ON
yJoueag apo)) 3sano)) dweN I8.In0) IS
suuauisuy jareddy pue uoryse,] e
. Ansiway) a[uxa] e OWN-O) SoIURYIDIN
AZojouyda ajuxa] e wnjueng) pue wsHAugey
Sulauidus ASojouyds-otg e DS11-AHd-OS4 rauqr] [eondq ‘sondo 01
ASojouyda] Sunuig e
SuLRaUIBUY [IA1D) e Ovl1-AHd-OSd qe’] sotueyosy 6
ATo[ouyda | uoneULIOjU] puR 22UAIDG Indwo) e .
ASojouyda | uoneuwoju e | Qe
SuudauiSuy soualdg 1aindwo) e _ O¢C1-AHJd-DSE SOISAY 1010NPUODIWAS '8
SULIDDUITUY [BILIOI[] PUE SIIUONIS[ o | . Lmn_imu_:m:uuﬁ
SULIL2UITUY [BOLID[ e | OZ11-AHd-DSg | wnmuend) % sandQ anep 74
~ Suwdouidug Sutuny e | -

.—5‘}-,--



(991 ¢ JO Sayduriq dulurewdl [[B 10 ]

DPOI4SD-0Sd

FuLaUIBUT [BO1I}D3] PUE SOIUONII[] e
£30jouyoa | uonewoju] pue 2oudldg JdINdwo) e

qe] D ut Sulwwelsold

i

A3ojouyoa| uonewoju] e
BULI22UITUT] UOHEDIUNWIWOD PUB SIIUOID[] e
SunauIuyg pue 20ualdg 1AIndwo) e DCO1ASD-0ST ;
4291 "g JO SAYdUERIG TUIUIRWIAL [[B 10| DI019SD-08d
BULIAUIBUT [BO1ID|] PUE SOIUOIID[T] @
AZojouyda | uotjewloju] pue aoualdg dndwo) e BuIAjoS .
ABojouydoa| uonewlloju] e wWd[qo1 ] 10§ FulweIZold _
FurauIug UONEIIUNWWOD PUEB SOIUONIAY e
Suupouwidug pue 20ualdg Jandwo) e D1019SD-0S4
“ON
youeag Ipo)) IsIN0) ETUTINEN 11 [Ug) IS
¢ 91qEL
(waojsuea] 2adejder]
pue suonienba [enuasagyiq
Sulpauiduy AJojouyda | -olg e 090 [-HLVIN-OSE | ‘SNnojeD J0103A) [I-PeN 9
AZojouyda | UONBULIOJU] PUB 22UIDS JAINdWo) e
_ABojouyda ] uonewlojuj e (sonsneis
BuripauIBu 20Ul Jandwo) e OPOI-HLVIN-OSE | Pue Ajiqeqoid) [I-YIBN S
SuueauIdug Sululy e
Suudou3uy [areddy pue uoiyse] e
ANSIuay) X3l e
ABojouyda] a|xa] e
FuL2auITUY UONBIIUNWIWOIA[I [ PUR SIIUOLII] e '
SunpauIduy A19jeg pue AFojouyda] 21 e
Suuaswdug 12ndwo) pue SJUONII|T e
FunaUIBU UOIJBWOINY pUR [RIIUBYII|N
3uueaulduy aplqowony e |

9K



M.D. UNIVERSITY, ROHTAK
SCHEME OF STUDIES AND EXAMINATION
B.TECH. (CIVIL ENGINEERING)
SEMESTER 3™ and 4t
Scheme effective from 2019-20

COURSE CODE ANDDEFINITIONS

Course Code Definition
L Lecture
T Tutorial
P Practical
BSC Basic ScienceCourses
ESC EngineeringScienceCourses
HSMC Humanities and Social Sciences includingManagementcourses
PCC Professional Core Courses
LC Laboratory Courses
MC Mandatory Courses
PT Practical Training

Seminar




MAHARSHI DAYANAND UNIVERSITY, ROHTAK
SCHEME OF STUDIES AND EXAMINATION

Bachelor of Technology (Civil Engineering) Scheme effective from 2019-20

SEMESTER 3"
Sr. Course Code Course Title  [Hours Cont | Cre Examination Schedule Duration
No per act d (Marks) of Exam
week hours i (Hours)
per t -
L-T- | eek Class  [Theory| Practical
P work Total
1. HSMC201-G ~ [eeonomicsFor |y oo |5y | a5 | 75| 100| 3
[Engineers
Introduction to
2. PCC-201-G Civil 2-0-0 2 2 25 75 - 100 3
Engineering
3. BSC-Math-205-G [Mathematics III| 2-1-0 3 3 25 75 - 100 3
4. PCC-203-G Engineering | 5 o 14 | 4 | 95 | 75| - 100| 3
Mechanics
Environmental
5. *MC-106-G . 3-0-1 4 0 25 75 - -- 3
Science
6. PCC-CE-205-G  |Fluid Mechanics| 2-1-0 3 3 25 75 - 100 3
7. [IPCC-CE-207-G Surveying 2-1-0 3 3 25 75 - 100 3
8. LC-CE-209-G  |Duilding 002 | 2 | 1] 25 | - 25 50 3
Drawing lab
Engineering
9. LC-CE-211-G Mechanics Lab. 0-0-2 2 1 25 - 25 50 3
10.LC-CE-213-G EL‘Ed Mechanics 05 | 5 | 1| 25 | - | 25 | 50 3
11.LC-CE-215-G Surveying Lab. | 0-0-2 2 1 25 - 25 50 3
TOTAL| 21

MC-106Gis a mandatory non —credit course in which the students will be required passing
marks in theory.




Course Name

ECONOMICS FOR ENGINEERS

Course Code HSMC-201-G External marks: 75
Credits 2 Internal marks: 25
L-T-P 2-0-0 Total marks: 100

Course Objectives:

1. Acquaint the students to basic concepts of economics and their operational significance.
2. To stimulate the students to think systematically and objectively about contemporary

economic problems

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to

attempt five questions in total by selecting one question from each section.

UNIT-1

Definition of Economics- Various definitions, types of economics- Micro and Macro
Economics, nature of economic problem, Production Possibility Curve, Economic laws and
their nature, Relationship between Science, Engineering, Technology and Economic

Development.

SYLLABUS

Demand- Meaning of Demand, Law of Demand, Elasticity of Demand- meaning, factors
effecting it, its practical application and importance.

UNIT-2

Production- Meaning of Production and factors of production, Law of variable proportions,

Returns to scale, Internal and external economies and diseconomies of scale.

Various concepts of cost of production- Fixed cost, Variable cost, Money cost, Real cost,
Accounting cost, Marginal cost, Opportunity cost. Shape of Average cost, Marginal cost,
Total cost etc. in short run and long run.

UNIT-3

Market- Meaning of Market, Types of Market- Perfect Competition, Monopoly,
Monopolistic Competition and Oligopoly (main features).

Supply- Supply and law of supply, Role of demand & supply in price determination and
effect of changes in demand and supply on prices.

UNIT-4

Indian Economy- Nature and characteristics of Indian economy as under developed,
developing and mixed economy (brief and elementary introduction), Privatization -
meaning, merits and demerits.

Globalization of Indian economy - merits and demerits.
Banking- Concept of a Bank, Commercial Bank- functions, Central Bank- functions,
Difference between Commercial & Central Bank.




Course Outcomes: By the end of this course the student will be able to:

M

The students will able to understand the basic concept of economics.
The student will able to understand the concept of production and cost.
The student will able to understand the concept of market.

The student will able to understand the concept of privatization, globalization and
banks.

Suggested Books:

R R e

Jain T.R., Economics for Engineers, VK Publication.

Chopra P. N., Principle of Economics, Kalyani Publishers.

Dewett K. K., Modern economic theory, S. Chand.

H. L. Ahuja., Modern economic theory, S. Chand.

Dutt Rudar & Sundhram K. P. M., Indian Economy.

Mishra S. K., Modern Micro Economics, Pragati Publications.

Singh Jaswinder, Managerial Economics, dreamtech press.

A Text Book of Economic Theory Stonier and Hague (Longman’s Landon).
Micro Economic Theory — M.L. Jhingan (S.Chand).

10 Micro Economic Theory - H.L. Ahuja (S.Chand).
11. Modern Micro Economics : S.K. Mishra (Pragati Publications).
12. Economic Theory - A.B.N. Kulkarni & A.B. Kalkundrikar (R.Chand & Co).



INTRODUCTION TO CIVIL ENGINEERING

Course Code | PCC-201-G External marks: 75

Credits 2 Internal marks: 25

L-T-P 2-0-0 Total marks: 100
Duration of Examination: 3 hrs

COURSE OBJECTIVES:
e To provide the students an overview of the profession of Civil Engineering.
e To give the students an illustration of the Civil Engineering, properties of various building material,
basic requirements of a building and explain the building construction aspects.

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

COURSE CONTENT
SECTION-A

Module 1: Civil Engineering and Society

Basics of Civil Engineering; Broad disciplines of Civil Engineering; Importance of Civil
Engineering, Early constructions and developments over time; Ancient monuments &
Modern marvels, Works of Eminent civil engineers, Impact (social, economic,
environmental) of Civil Engineering on Society, Introduction to green building concept and
methods, Job opportunities in Civil Engineering.

Module 2: Masonry Construction
Introduction, Various terms used in brick masonry, classification of bricks, composition,
bonds in brick work, laying brick work, structural brick work, reinforced brick work, Defects
in brick masonry, Stone masonry and its classification, composite masonry, Glass block
masonry.

SECTION-B
Module 3: Stones and Tiles
Stones: Classification, requirements of good structural stone, quarrying, blasting, dressing of
stones, prevention and seasoning of stone; Tiles: Manufacturing of tiles, Terra-cotta and its
types, uses of terracotta.

Module 4: Timber, paints and varnishes

Classification of timber, structure of timber, seasoning of timber, defects in timber, fire
proofing of timber, advantages of plywood and fiber boards, Important Indian timbers; Basic
constituents of paints, types of paints, constituents of varnishes, characteristics and types of
varnishes.



SECTION-C
Module 5: Roofs and Floors
Types of roofs, various terms used, roof trusses-king post truss, queen post truss etc. Floor
structures, ground, basement and upper floors, various types of floorings. Doors and
Windows: Locations, sizes, types of doors and windows, fixtures and fasteners for doors and
windows.

Module 6: Cavity, Partition Walls and Foundations

Cavity walls and its position, advantages of cavity wall, types of non-bearing partitions,
constructional details and precautions, construction of masonry cavity wall. Types of
foundations, sub-surface investigation, Foundation in water logged areas, Masonry wall
foundation, Introduction to deep foundations.

SECTION-D
Module 7: Damp-Proofing, Water-Proofing and Fire protection
Dampness and its causes, prevention of dampness, materials used, amp-proofing treatment in
buildings; Water proofing: water- proofing treatment of roofs; Fire protection: Fire resisting
construction, fire protection requirements for buildings.

Module 8: Sound insulation and Acoustics

Classification, measurement and transmission of sound, sound insulation of buildings,
Acoustical materials and geo-textiles, rubber and asbestos, laminates and adhesives,
Graphene, Carbon composites and other engineering materials including properties and uses.

COURSE OUTCOMES:
At the end of the course, the students will be able to
e Explain the importance of Civil Engineering in the infrastructural development of the
society.
e They will be able to illustrate the types and properties of various building materials.
e To be aware of various traditional building materials and also the emerging materials
in the field of Civil Engineering construction.
e To select suitable type of flooring, Plastering, varnishes with their application.
e They should be able to describe the basic requirements to construct a building.

Suggested Books:
e Building Construction By Sushil Kumar, Standard Pub., N. Delhi
¢ Building Material By Rangawala
e Construction Engineering By Y.S. Sane
¢ Building Construction By Gurcharan Singh, Standard Pub., N. Delhi



Course Name : | Mathematics III

Course Code : | BSC-MATH-205-G External marks: 75
Credits : 3 Internal marks: 25
L-T-P 2] 2-1-0 Total marks: 100

Course Objectives:

Course Objectives:

At the end of this course, the student should be able to learn the behaviour of civil
engineering determinate structures under static and moving loads by analytical/experimental
techniques and software tools. The student should also be able to acquire the ability to
interpret and evaluate experimental results.

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

SYLLABUS

Unit-I
Partial Differential equations: First order linear partial differential equations, First order
non-linear partial differential equations, Charpit’s method, Second order linear partial
differential equations and their classifications, Method of separation of variables and its
applications to wave equation, One dimensional heat equations and Two dimensional heat
flow (steady state solutions only)

Unit-ll
Numerical methods: Solution of Polynomial and Transcendental equations — Bisection
method, Regula-Falsi method and Newton-Raphson method, Interpolation using Newton’s
forward and backward difference formulae, Newton’s divided difference and Lagrange’s
formulae, Numerical integration, Trapezoidal rule and Simpson’s 1/3rd and 3/8 rules

Unit-1lI
Transform Calculus: Laplace Transform, Properties of Laplace transform, Laplace transform
of periodic functions, Inverse Laplace transform by different methods, Convolution
theorem, Evaluation of integrals by Laplace transform, Solving ordinary differential
equations by Laplace transform method

Unit-1V
Discrete Maths: Pigeon-hole principle, Permutation, Combination, Algebraic structures with
one binary operation- Semi group, Monoid and Group, Cosets, Lagrange’s theorem, Cyclic
group, Normal subgroup

Course Outcomes: By the end of this course the student will be able to:
1. To solve field problems in engineering involving partial differential equations
2. To find roots of polynomial and transcendental equations using numerical methods
and conduct numerical integration
To deal with the Laplace transform and its application
4. To classify algebraic structure of any mathematical problem.

(O8]



Suggested Books:

1. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons

2. B. V. Ramana, Higher Engineering Mathematics, Tata McGraw-Hill Publishing

Company Limited

B. S. Grewal, Higher Engineering Mathematics, Khanna Publishers

4. P. Kandasamy, K. Thilagavathy, K. Gunavathi, Numerical Methods, S. Chand and

Company

S. S. Sastry, Introductory Methods of Numerical Analysis, PHI.

6. N. P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi
Publications.

(98]
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7. C. L. Liu, Elements of Discrete Mathematics, Tata McGraw-Hill.
8. K. H. Rosen, Discrete Mathematics and its Applications, Tata McGraw-Hill.
9. J. L. Hein, Discrete Structures, Logic and Computability, Jones and Bartlett.



ENGINEERING MECHANICS

Course Code | PCC-203-G External marks: 75

Credits 4 Internal marks: 25

L-T-P 3-1-0 Total marks: 100
Duration of Examination: 3 hrs

COURSE OBJECTIVES:

e Students should be able to identify and analyse the basic structural elements.

e Students can apply the concepts of analysis for the design of various civil engineering
structures.

e Covers the relationship between stress and strain on deformable solids, principal
stresses, maximum shearing stress, and the stresses acting on a structural member.

e To provide basic knowledge in mechanics of materials so that the students can solve
real engineering problems and design engineering systems.

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

COURSE CONTENT
SECTION-A

Module 1: Simple Stresses and Strains

Properties of Materials, i.e. tensile test, idealized stress- strain diagrams, isotropic, linear,
elastic, Visco- elastic and plastic materials, Concept of stresses and strains, St.Venant’s
principle, relationship between elastic constants, Poisson’s Ratio, Hoop stress, Stress and
extension of uniform bar and tapered bar under its own weight and due to load, stresses
produced in compound bars due to axial loads, Factor of Safety, Thermal stress and strain
calculations, Shear stresses and shear strain, Complementary shear stress.

Module 2: Compound stress and strains

Normal stress, tangential Stresses, Stresses induced due to Uniaxial loads, stresses induced
by state of simple shear, stresses induced due to biaxial loads, Mohr’s Circle (Graphical
Method), Principal stresses and principal planes, Maximum shear stresses, Proof stress.

SECTION-B

Module 3: Shear Force and Bending Moment in Beams and Frames

Type of loads, Shear force and bending moment, relation between Shear force and bending
moment, Definition and Sign conventions, axial force, Shear force and Bending moment
diagrams

Module 4: Bending stresses and Shear stresses in Beam
Pure bending, bending stresses, combined bending and direct stresses, Middle Third rule,
composite beams, Variation of shear stresses for various cross-sections of a beam.



SECTION-C

Module 5: Torsion and Thin Cylinder

Torsion equation, its applications to the hollow and solid circular shafts, comparison of solid
and hollow Shafts, shafts in series and parallel. Combined torsion and bending of circular
shafts. Introduction to thin cylinder, Stresses in thin cylinder vessels subjected to internal
pressure Circumferential stresses (Hoop Stresses), longitudinal stress.

Module 6: Column and Strut
Criteria for stability of columns, Buckling of columns, Euler’s formula for various end
restraints, Rankine's formula, eccentrically loaded struts, struts with initial curvature, struts
with lateral loading.

SECTION-D

Module 7: Analysis of Plane Trusses
Different types of trusses, Analysis of plane determinate trusses by method of joints, method
of sections and analysis of Space Trusses using Tension Coefficient Method.

Module 8: Failure Theories
Theories of failure: maximum principal stress theory, maximum principal strain theory,

maximum shear stress theory, maximum strain energy theory, distortion energy theory,
comparison of the failure theories.

Course Outcomes:
At the end of the course, the students will be able to
e Identify different materials and their behaviour.
e Analyse various civil engineering structures under different loading conditions.
e Apply the principles of structural mechanics in design structural elements.
e Apply the concepts of failure theories for design of structures.

Suggested Books:

e Strength of Material by G.H. Ryder, MacMillan Publishers India Ltd.

e Mechanics of Materials by E.J. Hearn, Elsevier Publications.

e Mechanics of Materials by Punmia and Jain, Laxmi Publications (P) Ltd.
e Mechanics of Materials by R.C.Hibbeler, Pearson Higher Education.
Strength of Materials by Timoshenko and Young,, East West Press.
Mechanics of materials by V Gupta, Narosa publishing house.



ENVIRONMENTAL SCIENCE, *MC-106-G

Objective: To provide the basic knowledge in Environmental Sciences to students of

Engineering. It will guide the students living in a historic transitional period of burgeoning

awareness of the conflict between human activities and environmental constraints to help and

save the fragile and endangered planet with the natural resources already overexploited.

Course code: MC-GES-106-G

Environmental Studies (Semester 1)

Lecture Tutorial Practical/Field | Credit Theory | Field Total Time
visit visit
0 1 - 75 25 - 3Hrs

Theory 75 Marks

MC-ENV: (ENVIRONMENTAL SCIENCE)

Field Work 25 Marks (Practical/Field visit)

Unit-1 The Multidisciplinary nature of environmental studies. Definition,

scope and importance. (2 lecture)

Unit-2 Natural Resources :

Renewable and non-renewable resources : Natural resources and
associated problems.

Forest resources : Use and over-exploitation : deforestation, case studies. Timber
extraction, mining dams and their effects on forests and tribal people.

Water resources : Use and over-utilization of surface and ground water, floods,
drought, conflicts over water, dams- benefits and problems.

Mineral resources : Use and exploitation, environmental effects of extracting and using
mineral resources, case studies.

Food resources : World food problems, changes, caused by agriculture and overgrazing,
effects of modern agriculture, fertilizer-pesticide problems, Water logging, salinity,
case studies.

Energy resources : Growing energy needs; renewable and non- renewable energy sources, use
of alternate energy sources, case studies.

Land resources : Land as a resource, land degradation, man induced landslides, soil erosion
and desertification.

Role ofan individual in conservation of natural resources.

Equitable use ofresources for sustainable lifestyles.




(8 lectures)

Unit-3 Ecosystems :

*

*

*

Producers, consumers and decomposers.

Energy flow in the ecosystem.

Ecological succession.

Food chains, food webs and ecological pyramids.

Introduction, types, characteristic features, structure and function of'the following eco-
system :

Forest ecosystem.
Grassland ecosystem. c.  Desert ecosystem.

Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)
(6 lectures)

Unit-4 Biodiversity and its conservation

*

*

Introduction - Definition : Genetic, Species and ecosystem diversity.

Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and
option values.

Biodiversityat global, National and local levels.

India as a mega-diversitynation.

Hot-spots of biodiversity.

Threats to biodiversity : habitat loss, poaching of wildlife, man-wildlife conflicts.
Endangered and endemic species of India.

Conservation of biodiversity : In-situ and ex-situ conservation of biodiversity.

(8 lectures)

Unit-5 Environmental pollution :

Definition, causes, effects and control measures of :

a)
b)
d)
f)

*

Air pollution.

Water pollution ¢) Soil pollution

Marine pollution e) Noise pollution
Thermal pollution g) Nuclear hazards

Solids waste management: causes, effects and control measures ofurban and
industrial wastes.

Role ofan individual in prevention of pollution.
Pollution case studies.
Disaster management : floods, earthquake, cyclone and landslides.

(8 lectures)

Unit-6 Social issues and the Environment:

Fromunsustainable to sustainable development.



Urban problems related to energy.

Water conservation, rain water harvesting, watershed management.
Resettlement and rehabilitation of people : its problems and concerns case studies.
Environmental ethics : Issues and possible solutions.

Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and
holocaust. Case studies.

Wasteland reclamation.
Consumerism and waste products.

Environment Protection Act.

Air (Prevention and Control of pollution) Act.

Water (Prevention and Control of pollution) Act.
Wildlife Protection Act.

Forest Conservation Act.

Issues involved in enforcement of environmental legislation.

*  Public awareness. (7 lectures)

Unit-7 Human population and the Environment.

Population growth, variation among nations. Population explosion- Family Welfare

Programme. Environment and human health.
Human Rights. Value Education. HIV/AIDS.

Woman and Child Welfare
Role of Information Technology in Environment and human health.
Case Studies. (6 lectures)

Unit-8 Field Work :

*

Visit to a local area to document environmental assets -
river/forest/grassland/hill/mountain.

Visit to a local polluted site-urban/Rural/ Industrial/ Agricultural.
Study of common plants, insects, birds.

Study of simple ecosystems- pond, river, hill slopes, etc. (Field work equal to 10
lecture hours).



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.
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The scheme of the paper will be under :

The subject of Environmental Studies will be included as a qualifying paper in all UG
Courses and the students will be required to qualify the same otherwise the final result will not be
declared and degree will not be awarded.

The duration of the course will be 40 lectures. The examination will be conducted
along with the semester examinations.

Exam. Pattern : In case of awarding the marks, the paper will carry 100 marks. Theory : 75
marks, Practical/ Field visit : 25 marks.
The structure of the question paper will be :

Part- A : Short Answer Pattern : 15 marks
Part- B : Essay Type with inbuilt choice : 60 marks
Part-C : Field Work (Practical) : 25 marks

Instructions for Examiners :

Part- A : Question No. 1 is compulsory and will contain five short- answer type question of 3
marks each covering the entire syllabus.

Part-B : Eight essay type questions (with inbuilt choice) will be set from the entire syllabus
and the candidate will be required to answer any four of them. Each essay type question will
be of 15 marks.

The examination of the regular students will be conducted by the concerned
college/Institute. Each student will be required to score minimum 40% marks separately in
theory and practical/Field visit. The marks in this qualifying paper will not be included in
determining the percentage of marks obtained for the award of degree. However, these
marks will be shown in the detailed marks certificate of the students.



Fluid Mechanics

Course Code PCC-CE-205-G External marks: 75

Credits 3 Internal marks: 25

L-T-P 2-1-0 Total marks: 100
Duration of Examination: 3 hrs

COURSE OBJECTIVES:

e Introduce the concepts of fluid mechanics useful in Civil Engineering applications.

e To provide the students a first level exposure related to fluid statics, kinematics and
dynamics.

e To provide the knowledge for measurement of pressure, computations of hydrostatic
forces on structural components, concepts of Buoyancy and their applications in many
engineering problems.

e Topics included in this course are aimed to prepare a student to build a good
fundamental background useful in the application-intensive courses covering
hydraulics, hydraulic machinery and hydrology in later semesters.

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

COURSE CONTENT

SECTION A
Module 1: Basic Concepts and Definitions
Distinction between a fluid and a solid; Density, Specific weight, Specific gravity,
Kinematic and dynamic viscosity; variation of viscosity with temperature, Newton law of
viscosity; vapour pressure, cavitations; surface tension, capillarity, Bulk modulus of
elasticity, compressibility, types of fluids

SECTION B
Module 2: Fluid Statics
Fluid Pressure: Pressure density height relationship, pressure at a point, Pascal’s law, gauge
and absolute pressure, Pressure variation with temperature, density and altitude. Piezometer,
U-Tube Manometer, Single Column Manometer, U-Tube Differential Manometer, pressure
gauges,

Module 3: Hydrostatic pressure and force
Hydrostatic pressure and force: horizontal, vertical and inclined surfaces, centre of pressure.
Buoyancy and stability of floating bodies, metacentric height

SECTION C
Module 4: Fluid Kinematics
Classification of fluid flow : steady and unsteady flow; uniform and non-uniform flow;
laminar and turbulent flow; rotational and irrotational flow; compressible and incompressible
flow; ideal and real fluid flow; one, two and three dimensional flows; rotation and
circulation; Stream line, path line, streak line and stream tube; stream function, velocity



potential function. One-, two- and three -dimensional continuity equations in Cartesian
coordinates

Module 5: Fluid Dynamics

Equations of motion - Euler’s equation; Bernoulli’s equation — derivation; Energy Principle;
limitations of Bernoulli’s equation, Practical applications of Bernoulli’s equation:
Venturimeter, Orifice meter and Pitot tube

SECTION D
Module 6: Boundary Layer Analysis
Assumption and concept of boundary layer theory. Boundary-layer thickness, displacement,
momentum & energy thickness, laminar and Turbulent boundary layers on a flat plate;
Laminar sub-layer, smooth and rough boundaries, Local and average friction coefficients
Separation and Control.

Module 7: Dimensional Analysis and Hydraulic Similitude

Dimensional analysis, Buckingham theorem, important dimensionless numbers and their
significance, geometric, kinematic and dynamic similarity, model studies, physical
modelling, similar and distorted models.

COURSE OUTCOMES:
e Understand the broad principles of fluid statics, kinematics and dynamics
e Understand definitions of the basic terms used in fluid mechanics
e Understand classifications of fluid flow
e Be able to apply the continuity, momentum and energy principles
e Be able to apply dimensional analysis

SUGGESTED BOOKS:

e Hydraulic and Fluid Mechanic by P.N.Modi & S.M.Seth

e Introduction to Fluid Mechanics by Robert W.Fox & Alan T.McDonald 3 Fluid
Mechanics Through Problems by R.J.Garde

¢ Engineering Fluid Mechanics by R.J.Garde & A.G.Mirajgaoker
¢ Fluid Mechanic and Hydraulic machines R.K. BANSAL



Surveying

Course Code | PCC-CE-207-G External marks: 75

Credits 3 Internal marks: 25

L-T-P 2-1-0 Total marks: 100
Duration of Examination: 3 hrs

COURSE OBJECTIVES:

e To understand the importance of surveying in Civil engineering.
e To study the basics of linear, angular and direction measurements using chain/tape,
theodolite and compass.

e To study the method of determination of height of points using various levelling
method and tacheometer.

e To study the significance of Plane Table surveying in preparation of map and setting
of different types of curves.

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

COURSE CONTENT

SECTION A
Module 1: Basics of Surveying and Linear measurement

Definition, principles of surveying, objectives and classifications, Instruments used for
measuring distance, chaining, errors in chaining, tape corrections and examples, concept of
Geoids and reference spheroids.

Module 2: Direction Measurement

Types of compass- prismatic and surveyor’s compass, Bearings and meridians, declination,
local attraction, errors and adjustments, Methods of compass traversing, checks in traversing,
adjustment of closed traverse and examples.

SECTION B
Module 3: Levelling

Terms used in levelling, types of levels and staff, principles of levelling, temporary
adjustments of levels, reduction of levels and booking of staff readings, examples.

Module 4: Geodetic Trigonometric levelling

Height and distances- base of the object accessible and inaccessible, geodetical observation,
correction due to curvature and refraction, axis signal correction, difference in elevation
between two points.



SECTION C

Module 5: Plane Table Surveying

Plane table accessories, methods of plane table surveying, sources of error, advantages and
disadvantages of plane table surveying; contouring and characteristics of contour lines,
locating contours, interpolation of contours, contour maps.

Module 6: Angle Measurement

Theodolite, parts of theodolite, Temporary adjustment of Theodolite, measurement of
horizontal and vertical angles by different methods, theodolite traversing, adjustments of
closed traverse.

SECTION D

Module 7: Tachometric surveying

Principle of of tacheometric surveying, different instrument used in tacheometry, stadia and
tangential method of tacheometry, tacheometric constants and their determinations, examples.

Module 8: Curves

Classification of curves, elements of simple circular curve, location of tangent points- chain
and tape methods, instrumental methods, Examples; types of transition curves; Vertical
Curves: Necessity and types of vertical curves, setting out of a vertical curve by tangent
correction, chord gradient and sight distance method.

COURSE OUTCOMES:

At the end of the course, the students will be able to
e To carry out surveying in the field for various civil engineering projects, prepare a
contour map and plan of the area.
e Taking accurate measurements with different surveying instruments.
e Adjustment of traverse, and understand the process of setting of different curves for
road and railway designs.

SUGGESTED BOOKS:

e Surveying volume I and II: B C Punmia.

¢ Engineering Surveying (Sixth Edition): W. Schofield.

e Text Book of Surveying: C. Venkataramiah.

e Introduction to GPS: The Global Positioning System: Ahmed El-Rabbany.
e Various Online resources including NPTEL.



Building Drawing Lab.
Course Code | LC-CE-209-G External marks: 25
Credits 1 Internal marks: 25
L-T-P 0-0-2 Total marks: 50
Duration of Examination: 3 hrs
COURSE OBJECTIVES:

e To understand the principles of planning and bylaws.

e To draw plan, elevation and section of bond in brick work, walls and foundations,
load bearing and framed structures.

e To prepare detailed working drawing for different parts of a building.

LIST OF EXPERIMENTS

COURSE CONTENT

Different Bonds in brick work.

Preparation of building drawing mentioning its salient features including the following

details: a) Ground floor plan b) Two Sectional Elevations c) Front and Side Elevations

1. Cavity Wall.

2.

3. Grillage foundation.
4.

5.

6.

7.

8.

9.

Course OQutcomes:
At the end of the course, the students will be able to
e Student’s ability to perform basic sketching techniques will improve.

Plan and Sectional Elevation of different Stair-Cases.

Plan and Sectional Elevation of different Doors and Windows.
Plan and Sectional Elevation of different Ventilators.

Plan and Sectional Elevation of Floors.

Plan and Sectional Elevation of different roofs.

e Students will be able to draw orthographic projections and sections.

e Student’s ability to use architectural and engineering scales will increase.

e To prepare drawings for doors, windows, floors etc.

e To use various Symbols, Conventions and Abbreviations for building drawing,

e Prepare detail planning for single and two storied residential building and public

building.



ENGINEERING MECHANICS LAB

Course Code | LC-CE-211-G External marks: 25

Credits 1 Internal marks: 25

L-T-P 0-0-1 Total marks: 50
Duration of Examination: 3 hrs

COURSE OBJECTIVES:

Structural Analysis experiments help to understand, to know the practical behaviour
of the physical structures like beams, roof truss etc.

A proper structural analysis of these structures helps the students to solve the practical
problems.

Different structural apparatus like Simply Supported Beam, Curved Member of
different shape, Pin Joint Truss are studied in the laboratory.

LIST OF EXPERIMENTS

To determine elastic properties of a beam.

. Torsion of cylindrical rods (Shaft).

. To determine and analyse deflection of curved beams.

Experimental and analytical study of behaviour of struts with various end conditions.

. To determine deflection of trusses — Horizontal and vertical deflection of various joints

of a pin jointed truss.

. Experimental and analytical study of a 3bar pin jointed Truss.
. Experimental and analytical study of an elastically coupled beam.

. To plot stress- strain curve for mild steel — Demonstration.

COURSE OUTCOMES:
At the end of the course, the students will be able to

To acquire the knowledge about stresses and strains.

To get knowledge about loading systems, types of supports and beams and understand
the behaviour of different structural system for different loading and deflection.

Able to calculate the about forces, moments and deflections.

To verify and compare different theoretical and experimental theorems.

Analyse and assess the behaviour and serviceability of the structures using
analytical/experimental methods.



Fluid Mechanics Lab.
Course Code | LC-CE-213-G External marks: 25
Credits 1 Internal marks: 25
L-T-P 0-0-2 Total marks: 50

COURSE OBJECTIVES:

S0 PN U AW

To understand the physical processes of fluid more closely.

Various apparatus like, Verification of Bernoulli's theorem apparatus, venturimeter &
Orifice meters, orifice & mouth piece apparatus Flow over notches apparatus, vortex
flow apparatus etc helps to understand different process.

LIST OF EXPERIMENTS

Verification of Bernoulli’s Theorem

Calibration of V notch

Calibration of Rectangular notch

Calibration of Trapezoidal notch

Study of Pressure Measuring Devices

Determination of Metacentric height

Hydrostatics Force on Flat Surfaces/Curved Surfaces
Venturimeter

Orifice meter

0. Determination of coefficient Cq, Cy, and C.

COURSE OUTCOMES:
At the end of the course, the students will be able to

Verification of Bernoulli’s theorem.
Calibration of different notches, venturimeter and orifice meter.

Determination of different coefficient and their verification.

Study the different property of fluid flow.



Surveying Lab

Course Code | LC-CE-215-G External marks: 25

Credits 1 Internal marks: 25

L-T-P 0-0-2 Total marks: 50
Duration of Examination: 3 hrs

COURSE OBJECTIVES:

To use of Chain for linear measurement and traversing.

To use of different compass for determination of directions and for traversing.

To use different levels and determine the reduced levels, elevation and depressions of
ground.

To prepare maps using plane table by applying different methods.

LIST OF EXPERIMENTS
1. Chain Traversing
2. Compass Traversing
3. Fly Levelling
4. Cross Sectioning
5. Profile levelling
6. Plane Table surveying: Radiation and Intersection
7. Resection- 2 and 3-point problem with plane Table
8. Contouring and preparation contour map.
9. Use of tangent clinometer
COURSE OUTCOMES:

On completion of the course, the students will be able to:

Use conventional surveying tools such as chain/tape, compass, plane table, levels in
the field for various civil engineering applications.

Enter observation in field book, adjusting and plotting a traverse.

To calculate the earth work for cutting and filling.

To prepare contour maps of a small area and its importance in Civil Engineering.



MAHARSHI DAYANAND UNIVERSITY, ROHTAK
SCHEME OF STUDIES AND EXAMINATION
Bachelor of Technology (Civil Engineering) Scheme effective from 2019-20

SEMESTER 4™
Sr. Course| Course Title |Hours Contact | Credit Examination Schedule | Duration
No. Code per hours (Marks) of Exam
week per (Hours)
L-T- week Class .
P work Theory| PracticalTotal
HSMC- Organization
1. h02-G Behavior 3-0-0 3 3 25 75 - 100 3
p, PCC-CE- - fHydraulic 310 | 4 4 |25 | 75 - o] 3
202-G engineering
PCC-CE- |Design of
3 ho4-G concrete structure| > 170 4 4 25 73 - |100 3
PCC-CE- [Structural
4. 06-G Analysis 2-1-0 3 3 25 75 - 100 3
PCC —CE- |Geomatics &
> 208-G |Aerial surveying 3-1-0 4 4 25 73 ) 100 3
PCC-CE- |Material Testing
6. )10-G & Evaluation 3-0-0 3 3 25 75 - 100 3
LC-CE-  Hydraulic
7 hi2G engineering lab 0-0-2 2 ! 2 i 25 >0 3
LC-CE- Structural
8. b 14-G Analysis Lab 0-0-2 2 1 25 - 25 50 3
Geomatics &
9. WC-CE- il surveying | 0-02 | 2 1| 25 i 5[50 3
216-G
Lab.
Material Testing
10.FCCE g Evaluation | 002 | 2 1|25 i 25 [s0| 3
218-G
Lab.
TOTAL| 25
Note:

1. Students will be allowed to use non-programmable scientific calculator. However, sharing of

Calculator and other materials will not be permitted in the examination.

2. (A) each student has to undergo practical training of 4/6 weeks in an Industry/ Institute/

Professional Organization/ Research Laboratory/ training centre etc and its evaluation shall be carried

out in the V semester on the basis of seminar, viva-voce, report and certificate of practical training

obtained by the student.




Course Name | : ORGANIZATIONAL BEHAVIOUR

Course Code | : HSMC-202-G External marks: 75
Credits : 3 Internal marks: 25
L-T-P : 3-0-0 Total marks: 100

Course Objectives:
The objective of this course is to expose the students to basic concepts of management and
provide insights necessary to understand behavioral processes at individual, team and
organizational level.

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

SYLLABUS
UNIT -1

Introduction of Management- Meaning, definitions, nature of management; Managerial
levels, skills and roles in an organization; Functions of Management: Planning, Organizing,
staffing, Directing & Controlling, Interrelationship of managerial functions, scope of
management & Importance of management. Management and social responsibility,
difference between management and administration.

UNIT -2

Introduction of organization:-

Meaning and process of Organization, Management v/s Organization;
Fundamentals of Organizational Behavior: Concepts, evolution, importance and
relationship with other Fields; Contemporary challenges and opportunities of OB.
Individual Processes and Behavior-Personality- Concept, determinants and
applications; Perception- Concept, process and applications, Learning- Concept
,theories ; Motivation- Concept, techniques and importance

UNIT -3

Interpersonal Processes- Teams and Groups- Definition of Group, Stages of group
development, Types of groups, meaning of team, merits and demerits of team;
difference between team and group, Conflict- Concept, sources, types, management

of conflict; Leadership: Concept, function, styles & qualities of leadership.
Communication — Meaning, process, channels of communication, importance ,barriers
and overcome of communication..

UNIT -4

Organizational Processes: Organizational structure - Meaning and types of
organizational structure and their effect on human behavior; Organizational culture
Elements, types and factors affecting organizational culture. Organizational

change:
Concept, types & factors affecting organizational change, Resistance to Change.



Course Outcomes: By the end of this course the student will be able to:

1. Students will be able to apply the managerial concepts in practical life.

2. The students will be able to understand the concept of organizational behavior at
individual level and interpersonal level.

3. Students will be able to understand the behavioral dynamics in organizations.

4. Students will be able to understand the organizational culture and change

Suggested Books:

1.

(O8]

Robbins, S.P. and Decenzo, D.A. Fundamentals of Management, Pearson Education
Asia, New Delhi.

Stoner, J et. al, Management, New Delhi, PHI, New Delhi.

Satya Raju, Management — Text & Cases, PHI, New Delhi.

Kavita Singh, Organisational Behaviour: Text and cases. New Delhi: Pearson
Education.

Pareek, Udai, Understanding Organisational Behaviour, Oxford University Press,
New Delhi.

Robbins, S.P. & Judge, T.A., Organisational Behaviour, Prentice Hall of India, New
Delhi.

Ghuman Karminder, Aswathappa K., Management concept practice and cases, Mc
Graw Hill education.

Chhabra T. N., Fundamental of Management, Sun India Publications-New Delhi.



Hydraulic engineering

Course Code PCC-CE-202-G External marks: 75
Credits 4 Internal marks: 25
L-T-P 3-1-0 Total marks: 100

Duration of Examination: 3 hrs

COURSE OBJECTIVES:
e To introduce the students to various hydraulic engineering problems like laminar
flow, open channel flows, flow through pipes, hydraulic jump and its applications.
e At the completion of the course, the student should be able to relate the theory and
practice of problems in hydraulic engineering

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

COURSE CONTENT
SECTION A

Module 1: Laminar Flow
Laminar flow through: circular pipes, annulus and parallel plates. Stoke’s law, Measurement
of viscosity.

Module 2: Turbulent Flow

Reynolds experiment, Transition from laminar to turbulent flow, Definition of turbulence,
scale and intensity, Causes of turbulence, instability, mechanism of turbulence and effect of
turbulent flow in pipes. Reynolds stresses, semi-empirical theories of turbulence, Prandtl’s
mixing length theory, universal velocity distribution equation. Resistance to flow of fluid in
smooth and rough pipes

SECTION B

Module 3: Flow through Pipes

Loss of head through pipes, Darcy-Wiesbatch equation, minor losses, total energy equation,
hydraulic gradient line, Pipes in series, equivalent pipes, pipes in parallel, siphon, power
transmission through pipes, Analysis of pipe networks: water hammer in pipes and control
measures, branching of pipes.

SECTION C

Module 4: Open Channel Flow: Uniform flow

Definition, Comparison between open channel flow and pipe flow, geometrical parameters of
a channel, classification of open channel flow.

Uniform Flow- Continuity Equation, Energy Equation and Momentum Equation,
Characteristics of uniform flow, Chezy’s formula, Manning’s formula. Factors affecting
Manning’s Roughness Coefficient ‘n’, Most economical section of channel, Computation of
Uniform flow, Normal depth.



Module 5: Open Channel Flow: Non-Uniform Flow

Specific energy, Specific energy curve, critical flow, discharge curve, Specific force, Specific
depth, and Critical depth. Channel Transitions, Gradually Varied Flow- Dynamic Equation of
Gradually Varied Flow, Classification of channel bottom slopes, Classification of surface
profile

SECTION D

Module 6: Hydraulic Jump

Theory of hydraulic jump, Elements and characteristics of hydraulic jump in a rectangular
Channel, length and height of jump, location of jump, Types, applications and location of
hydraulic jump. Energy dissipation and other uses, surge as a moving hydraulic jump,

Module 7:
Surges, Positive and negative surges, Dynamics of Fluid Flow- Momentum principle,
applications: Force on plates, pipe bends, moments of momentum equation,

COURSE OUTCOMES:
e The students will be able to apply their knowledge of fluid mechanics in addressing
problems in open channels.
e They will possess the skills to solve problems in uniform, gradually and rapidly varied
flows in steady state conditions.
e They will have knowledge in hydraulic jump and its applications.

SUGGESTED BOOKS:

Hydraulics and Fluid Mechanics, P.M. Modi and S.M. Seth,

Theory and Applications of Fluid Mechanics, K. Subramanya, Tata McGraw Hill.
Open channel Flow, K. Subramanya, Tata McGraw Hill.

Open Channel Hydraulics, Ven Te Chow, Tata McGraw Hill.

Burnside, C.D., “Electromagnetic Distance Measurement,” Beekman Publishers,
1971

e Fluid Mechanic and Hydraulic machines R.K. BANSAL



DESIGN OF CONCRETE STRUCTURE

Course Code | PCC-CE-204-G External marks: 75

Credits 4 Internal marks: 25

L-T-P 3-1-0 Total marks: 100
Duration of Examination: 3 hrs

COURSE OBJECTIVES:

e The aim of this course is to provide students with a thorough understanding of the
design of reinforced concrete structures.

e To become familiar with professional and contemporary issues in the design and
fabrication of reinforced concrete members.

e Be able to identify and interpret the appropriate relevant industry design codes.

e The course focuses on understanding the behaviour of reinforced concrete
components and systems subjected to gravity as well as lateral loads.

e Topics covered will include: design of beams, Column and slabs, detailing of
reinforcement, design of foundation and retaining wall.

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

COURSE CONTENT
SECTION-A

Module 1: Design methodology in Reinforced Concrete & Working stress Method
Working stress and limit state methods, Limit state v/s working stress method, Building
codes, Normal distribution curve, Characteristic strength and Characteristics loads, Design
values, Partial safety factors and Factored loads, Stress-Strain relationship for concrete and
steel. Working Stress Method: Basic assumptions, permissible stresses in concrete and steel,
design of singly and doubly reinforced rectangular and flanged beams in flexure, steel beam
theory, inverted flanged beams, design examples.

Module 2: Limit State Method

Basic assumptions, Analysis and design of singly and doubly reinforced rectangular flanged
beams, minimum and maximum reinforcement requirement and design examples. Continuous
Beams both method -Basic assumptions, Moment of inertia, settlements, Modification of
moments, maximum moments and shear.



SECTION-B

Module 3: Concrete Reinforcement and Detailing

Requirements of good detailing, Cover to reinforcement, Spacing of reinforcement,
Reinforcement Splicing, Anchoring reinforcing bars in flexure and shear, Curtailment of
reinforcement. Analysis and Design of Sections in shear, bond and torsion, Diagonal tension,
shear reinforcement, Development length, Anchorage and flexural bond, Torsional stiffness,
equivalent shear, Torsional reinforcement, Design examples.

Module 4: Serviceability Limit State

Control of deflection, Cracking, Slenderness and vibrations, Deflection and moment
relationship for limiting values of span to depth, Limit state of crack width, Design
examples.

SECTION-C
Module 5: Slabs
General considerations, Design of one way and two ways slabs for distributed and
concentrated loads, Non-rectangular slabs, Openings in slabs, Design Examples.

Module 6: Retaining Walls

Classification, Forces on retaining walls, Design criteria, Stability requirements,
Proportioning of cantilever retaining walls, counter fort retaining walls, criteria for design of
counter forts, Design examples.

SECTION-D
Module 7: Columns
Effective length, Minimum eccentricity, Short columns, under axial compression, Uniaxial
and biaxial bending, Slender columns. Design examples.

Module 8: Footings
Isolated and wall footings, Design examples. Foundations-Combined footings, raft
foundation, design of pile cap and piles, under reamed piles, design examples.

Course Outcomes:
At the end of the course, the students will be able to
e Recognize the design philosophy of reinforced concrete structures.
e Be able to analyze reinforced concrete structural systems under gravity and lateral
loads.
e Be able to design different elements of reinforced concrete structural systems
subjected to gravity and lateral loads.
e Be able to analyze and design a complete structural system through a comprehensive
design project.
e Summarize the fundamental mechanics of reinforced concrete and the empirical
assumptions made for analysis.



e Be able to produce a complete project document and present in a concise and
complete manner to include structural drawings and structural calculations.

e Design basic structural elements (beams, columns and slabs) according to the design
approach of 1S:456.

SUGGESTED BOOKS:

Design Of Reinforced Concrete Structures By P.Dayaratnam, Oxford & IBH
Pub.,N.Delhi.

Design of Reinforced Concrete-Limit State Design By A.K.Jain, Nem Chand &
Bros.,Roorkee.

Design of Reinforced Concrete by I.C.Syal & AK,Goel, A.H,Wheeler &
Co.Delhi.Reinforced Concrete Design by S.N.Sinha, Tmh Pub.,N.Delhi.
Sp-16(S&T)-1980, Design Aids For Reinforced Concrete to 1S:456, BIS, N.Delhi.
Reinfirced cement concrete design by Neelam Sharma , S.K.Kataria & sons, N.Delhi.
Sp-34(S&T)-1987 Handbook on Concrete Reinforcement And Detailing’, BIS, N.Delhi.



STRUCTURAL ANALYSIS
Course PCC-CE-206-G External marks: 75
Code
Credits 3 Internal marks: 25
L-T-P 2-1-0 Total marks: 100
Duration of Examination: 3
hrs

COURSE OBJECTIVES:
e To provide basic knowledge in mechanics of materials so that the students can solve

real engineering problems and Design Engineering Systems.

e Covers the relationship between stress and strain on deformable solids, principal
stresses, maximum shearing stress, and the stresses acting on a structural member.

e Applies analysis to members subjected to axial, bending, and Torsional loads.

e Learn to evaluate internal forces, moments and corresponding stresses in beams
through problem solving sessions using different methods.

e This course provides foundation knowledge, skills and their application which are
relevant to subsequent courses in Civil Engineering.

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

COURSE CONTENT
SECTION-A

MODULE 1: Deflection of Statically determinate structures

Deflection of determinate beams by Double Integration Method, Conjugate Beam Method
and Moment Area Methods, Principle of Virtual work (Unit load method) and Castigliano’s
theorem.

MODULE 2: Deflection of Statically determinate Frame & Truss

Deflection of determinate pin jointed trusses and rigid jointed frames by principle of virtual
work, Strain Energy and Castiglino’s theorem. Williot Mohr diagram method and Maxwell’s
laws of reciprocal theorem

SECTION-B

MODULE 3: Travelling Loads

Maximum Shear Force and Bending Moment diagrams for simply supported beams carrying
following moving loads: A Single Concentrated Load, Uniformly Distributed Load, Two
Concentrated Loads, fixed distance apart Series of Concentrated Loads, Enveloping parabola,
equivalent UDL for BM and SF in each of the above cases.

MODULE 4: Influence Line
Influence lines for reactions, BM & SF for simply supported beam and Panelled Girders.



Influence lines for forces in trusses with top horizontal and curved both, Reversal of stresses,
Use of influence lines for calculating design forces due to dead load and moving live loads.
Influence lines using Muller Breslau principle.

SECTION-C

MODULE 5: Arches
Determination of horizontal thrust, shear force and bending moment diagram for:
1. Two Hinged Arches 2. Three Hinged Arches 3. Fixed Arches

MODULE 6: Column Analogy Method & Cable and Suspension Bridge

Elastic centre, properties of analogous column, application to beam & frames. Introduction of
Cable and suspension Bridge uniformly loaded cables, Temperature stresses, and three
hinged stiffening Girder and two hinged stiffening girder

SECTION-D

MODULE 7: Indeterminate Structures & Deflection methods

Introduction to Indeterminate Structures, Determination of kinematic and static
indeterminacy of beams, frames and trusses, Slope Deflection and Moment Distribution
Methods- Analysis of continuous beams & portal frames, Portal frames with inclined
members.

MODULE 8: Kani’s Method
Analysis of continuous beam and simple frames, Analysis of frames with different column
lengths and end condition of the bottom storey.

Course Outcomes:

At the end of the course, the students will be able to:

e Helps to determine the deflections and rotations produced by the three fundamental types
of loads: axial, Torsional, and flexural.

e Identify the internal forces and moments in beams to develop shear force and bending
moment diagrams. Assess section properties, bending and deflections in beams.

e Use various classical methods for analysis of indeterminate structures.

e Determine the effect of support settlements for indeterminate structures.

e Apply the concepts of ILD and moving loads on structures.

e Demonstrate the concepts of qualitative influence line diagram for continuous beams and
frames

e Apply the methods of indeterminate truss analysis demonstrate the behaviour of arches
and their methods of analysis.

Suggested Books:

e Statically Indeterminate Structures by C.K. Wang, McGraw Hill Book Co., New York.

e Advanced Structural Analysis by A.K. Jain, Nem Chand & Bros., Roorkee.

e Indeterminate Structures by R.L. Jindal, S. Chand & Co., New Delhi.

e Theory of Structures, Vol. I, by S.P. Gupta & G.S.Pandit, Tata McGraw Hill, New Delhi.



GEOMATICS AND AERIAL SURVEYING

Course Code | PCC-CE-208-G External marks: 75

Credits 4 Internal marks: 25

L-T-P 3-1-0 Total marks: 100
Duration of Examination: 3 hrs

COURSE OBJECTIVES:

e To understand the principle of surveying on very large scale by locating precise
horizontal controls.
To learn about surveying applications in setting out works.
To learn about determining absolute positions of a point using celestial measurements.
To learn about different types of errors in measurements and their adjustment.
To introduce the basic concept of photogrammetry, Remote sensing, and GIS.

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

COURSE CONTENT

SECTION A
Module 1: Triangulation and Trilateration
Triangulation systems, classification, strength of figure, selection of triangulation stations,
grade of triangulation, field work of triangulation, triangulation computations, Trilateration-
Principle, Methods, advantages and disadvantages, introduction to total station.

Module 2: Survey Adjustment and computations

Definitions, types of error, weight of an observation, law of weights, most probable values,
principle of least squares, method of correlates, normal equation, adjustment of triangulation
figures by method of least squares.

SECTION B
Module 3: Astronomy
Definitions of astronomical terms, celestial coordinate systems, Napier's rule of circular parts,
star at elongation, star at prime vertical, star at horizon, star at culmination, Astronomical
triangle, various time systems: sidereal, apparent, solar and mean solar time, equation of
time-its cause and effect, inter-conversion of time, determination of azimuth, latitude,
longitude etc. by astronomical observations.

SECTION C
Module 4: Elements of Photogrammetry
Introduction, types of photographs, aerial camera, scale of a photograph, height
displacements of vertical photographs, flight planning and its uses, crab and drift, number of
photographs, relief displacements, Stereoscopic vision and stereoscopes, height determination



from parallax measurement, flight planning, principle of photo interpretation,
photogrammetric monitoring.

SECTION D

Module 5: Introduction to remote sensing

Definition of Remote Sensing, types of remote sensing, remote sensing system and
components. EMR source and characteristics, active and passive remote sensing, EMR
propagation through medium, Role of atmosphere, Atmospheric windows, EMR interaction
with objects, Spectral signature, EMR interaction with vegetation, soil and water. Satellite
orbits and platforms: Geostationary and sun synchronous satellites, Resolution, Applications
of remote sensing in civil engineering.

Module 6: Geographical Information System (GIS)

Definition, and Objectives, Components of GIS, Spatial data models: Raster and Vector, Data
inputting in GIS, Linkage between spatial and non spatial data, Spatial data analysis: Vector
and raster based spatial data analysis, Integration of RS and GIS data, Digital Elevation
Model, GIS Software Packages.

Course OQutcomes:

e Students would be able to know about advanced methods of locating horizontal
controls.

e Set out various civil engineering structures, learn about different types of time and
solution of astronomical triangle.

e Apply corrections to the measurements for different errors, and understand the
difference between aerial photograph and satellite images and their use in map
making.

Suggested Books:
e Chang.T.K. 2002: Geographic Information Systems, Tata McGrawHill
e Punmia, B.C. 2005: Surveying I and II, Luxmi Publications
e Charles D. Ghilani: Adjustment Computations: Spatial Data Analysis (Fifth Edition)
e Paul R Wolf: Elements of Photogrammetry
e G S Srivastava: An introduction to Geoinformatics
¢ Basudeb Bhatta: Remote Sensing and GIS
e G. L. Hosmer: Text-book on Practical Astronomy
e Various Online resources including NPTEL



Material Testing and Evaluation

Course Code | PCC-CE-210-G External marks: 75

Credits 3 Internal marks: 25

L-T-P 3-0-0 Total marks: 100
Duration of Examination: 3 hrs

COURSE OBJECTIVES:
e To provide the students an knowledge about various engineering materials.
To understand the properties of ingredients of concrete.
To study the behaviour of concrete under different states.
To study about the concrete design mix.
To understand special concrete and their use.
To know various heavy construction projects and the equipments used for these.

Note: Examiner will set 9 questions in total, with two questions from each section and one
question covering all the section which will be Q. 1. Question number 1 will be compulsory
and of short answer type. Each question carry equal marks (15 marks). Students have to
attempt five questions in total by selecting one question from each section.

COURSE CONTENT
SECTION-A

Module 1: Introduction to Engineering Materials

Cements, M-Sand, Concrete (plain, reinforced and steel fibre/glass fibre- reinforced, light-
weight concrete, High Performance Concrete, Polymer Concrete) Ceramics and Refractories,
Bitumen and asphaltic materials, Glass and Plastics, Structural Steel and other Metals

Module 2: Limes, cement and mortars

Lime: classification of lime, manufacturing, testing of lime, storage of lime, Cement: cements
composition, types of cement, manufacturing of ordinary portland cement, special types of
cement, storage of cement, testing of cement. Mortars: Proportions of lime and cement
mortars, mortars for masonry and plastering.

SECTION-B
Module 3: Concrete making materials
Proportions of cements, aggregates, water and admixtures; properties of fresh and hardened
concrete, variability of concrete strength, extreme weather concreting, prestressed concrete;
Durability of concrete - alkali aggregate reaction, reinforcement corrosion, freezing and
thawing, etc.

Module 4: Mix Design

Principles of concrete mix design, basic considerations, Factors in the choice of mix design,
outline of mix design procedure, ACI mix design practice, USBR method, British mix design
method IS guidelines.



SECTION-C

Module 5: Steel and its testing

Types of steel, mechanical behaviour and mechanical characteristics; Elasticity — principle
and characteristics; Plastic deformation of metals; tensile test — standards for different
material (brittle, quasi-brittle, elastic and so on); Bending and torsion test, procedure and
standards, Strength of ceramic, Internal friction, creep — fundaments and characteristics;
Brittle fracture of steel — temperature transition approach; concept of fracture mechanics;
fracture toughness testing.

SECTION-D
Module 6: Testing and Evaluation Procedures
Testing of concrete mixes, description for various concrete, steels, aggregates ; Elastic
deformation; Plastic deformation; Impact test and transition temperatures; Fracture
mechanics — background; Fracture toughness — different materials; Fatigue of material;
Shrinkage, Creep.

Module 7: Construction equipments and Heavy Construction

Construction of large structures, dams, bridges, multi storeyed buildings etc, Construction
Equipments - crushers, hot mix, plants, dozers etc, Introduction to heavy construction
equipment.

Course Outcomes:
At the end of the course, the students will be able to
e To explain various type of constructions in Civil Engineering.
e Design the concrete mix using ACI and IS code methods.
e Determine the properties of fresh and hardened of concrete.
e Design special concretes and their specific applications ensure quality control while testing/ sampling
and acceptance criteria.

SUGGESTED BOOKS:
e Handbook of mix design - BIS
e  Concrete Technology by M.S. Shetty.
e  Chudley, R., Greeno (2006), 'Building Construction Handbook' (6th ed.),R. Butterworth- Heinemann

e Khanna, S.K., Justo, C.E.G and Veeraragavan, A, ' Highway Materials and Pavement Testing', Nem
Chand& Bros, Fifth Edition

e Various related updated & recent standards of BIS, IRC, ASTM, RILEM, AASHTO, etc.
corresponding to materialsused for Civil Engineering applications

e Kyriakos Komvopoulos (2011), Mechanical Testing of Engineering Materials, Cognella
e E.N. Dowling (1993), Mechanical Behaviour of Materials,Prentice Hall International Edition
e American Society for Testing and Materials (ASTM), Annual Book of ASTM Standards (post 2000)



HYDRAULIC ENGINEERING LAB.
Course Code LC-CE-212-G External marks: 25
Credits 1 Internal marks: 25
L-T-P 0-0-2 Total marks: 50
COURSE OBJECTIVES:

e To understand the flow measurement in a pipe flow.
e To determine the energy loss in pipe flow.
e To study the loss due to pipe fittings.

e To measure the discharge in a open channel flow etc.

LIST OF EXPERIMENTS

To determine the coefficient of drag by Stokes law for spherical bodies.

To study the phenomenon of cavitations in pipe flow.

To determine the critical Reynolds number for flow through commercial pipes.

To determine the coefficient of discharge for flow over a broad crested weir.

To study the characteristics of a hydraulic jump on a horizontal floor and sloping
glacis including friction blocks.
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To study the scouring phenomenon around a bridge pier model
To study the scouring phenomenon for flow past a spur.
8. To determine head loss due to various pipe fittings.

~

COURSE OUTCOMES:

At the end of the course, the students will be able to:

e Measure discharge in pipes determines the energy loss in conduits.
e Carry out discharge measurements in open channel etc.



STRUCTURAL ANALYSIS LAB

Course Code | LC-CE-214-G External marks: 25

Credits 2 Internal marks: 25

L-T-P 0-0-2 Total marks: 50
Duration of Examination: 3 hrs

COURSE OBJECTIVES:

e Structural Analysis experiments help to understand, to know the practical behaviour of the
physical structures like beams, different arches, roof truss etc.

e A proper structural analysis of these structures helps the students to solve the practical problems.

® Different structural apparatus like Two-Hinge Arch, Three- Hinge Arch are studied in the

laboratory.
COURSE CONTENT
SECTION-A
1 To verify moment area theorem regarding slope and deflection in a beam
2 To verify Maxwell's Reciprocal Theorem.
3 Begg'sdeformeter- verification of Muller Breslau principle

Experiment on a two — hinged arch for horizontal thrust and influence line for

4 horizontal thrust

5 Analytical and experimental study of three hinged arch

6 Experimental and analytical study of unsymmetrical bending of a cantilever
beam

7 Sway in portal frames — Demonstration

Course Outcomes:
At the end of the course, the students will be able to:

e Various experimental and analytical studies for different structural members and their
comparison.

e Demonstration of frame.

e Able to calculate the about forces, moments and deflections.

e To understand the Able to calculate the deflection of springs

e To verify and compare different theoretical and experimental theorems.



GEOMATICS AND ARIAL SURVEYING LAB.

Course Code | LC-CE-216-G External marks: 25

Credits 1 Internal marks: 25

L-T-P 0-0-2 Total marks: 50
Duration of Examination: 3 hrs

COURSE OBJECTIVES:

To study and use of theodolite for angle measurements

To use tacheometer for horizontal and vertical distances.

To draw simple circular curves.

To measure base line measurement.

To study total station and its use for measuring distance, elevation and coordinates.

LIST OF EXPERIMENTS
1. Study various parts of a theodolite
2. Measurement of horizontal and vertical angles with theodolite
3. Measurement of Tachometric constants.
4. Calculating horizontal distance and elevations using tachometer.
5. Exercise of triangulation including base line measurement.
6. Setting out simple circular curves by deflection angle method.
7. Study the various parts of a total station.
8. Measurements of distance, elevation, coordinate with total station.
9. Special problems with total station.
COURSE OUTCOMES:

On completion of the course, the students will be able to:

Use the theodolite for measuring angles and use of tacheometer to determine distance
and elevation.

Draw simple circular curves.

Calculate base line measurement and importance of triangulation.

Use a total station to measure distance, elevation and coordinates.

Use total station to plot a map of given area with software.




Material Testing & Evaluation Lab.

Course Code | LC-CE-218-G External marks: 25

Credits 1 Internal marks: 25

L-T-P 0-0-2 Total marks: 50
Duration of Examination: 3 hrs

COURSE OBJECTIVES:
e To determine important properties of cement with different tests.

e To study the various test on aggregates and concrete.

o
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LIST OF EXPERIMENTS

Standard consistency of cement using Vicat's apparatus.

A) Fineness of cement by Sieve analysis and Blaine's air permeability method.
B) Fineness modulus of coarse and fine aggregates.

Soundness of cement by Le-Chatelier's apparatus.

Setting time of cement, initial and final of cement.

Compressive strength of cement.

A) Measurement of specific gravity of cement.

B) Measurement of Heat of Hydration of cement.

Moisture content and bulking of fine aggregate.

Workability of cement concrete by (a) Slump test (b) Compaction factor test (c) Flow
table test.

Compressive strength of concrete by (a) Cube test, (b) Cylinder test

Indirect tensile strength of concrete-split cylinder test.

. Modules of rupture of concrete by flexure test.
12.

Bond strength between steel bar and concrete by pull-out test.

. Non-destructive testing of concrete.

Course Outcomes:
At the end of the course, the students will be able to:

To able understand the importance of testing of cement, sand and aggregate.

Able to perform different tests of concrete to check their suitability.

Study of various properties of cement, aggregate and concrete for any project work.
To check the suitability of material for practical application.



M.D. UNIVERSITY, ROHTAK

SCHEME OF STUDIES AND EXAMINATION
B.TECH (MECHANICAL ENGINEERING)
SEMESTER 3™ & 4th

Scheme effective from 2019-20

COURSE CODE AND DEFINITIONS

Course Code Definitions

L Lecture

T Tutorial

P Practical

BSC Basic Science Courses

ESC Engineering Science Courses
HSMC Humanities and Social Sciences including Management courses
PCC Professional Core Courses
LC Laboratory Courses

MC Mandatory Courses

PT Practical Training

Seminar




MAHARSHI DAYANAND UNIVERSITY, ROHTAK
Scheme of Examination for Semester III (Second Year)
B.Tech (MECHANICAL ENGINEERING)w.e.f. 2019-20

H;):rrs Total Examination Schedule Durati
Sr. Category . week Conta Cre (Marks) on of
. Course Code Course Title ct . Exam
No. | Course Notation dit | Mark of Pra
hrs/w The .| Tota | (Hour
LT P cek Class o ctic 1 )
work Yol al
Basic Science BSC-ME- | Physics II(Optics
1| course 201G & Waves) 31000/ 3 3 25 75 100 3
Basic Science BSC-ME-
2 | course 203G Mathematics-IIT | 3| 1| 0] 4 4 25 75 100 3
Basic Science BSC-BIO-
3. | course 205G Biology 21110 3 3 25 75 100 3
Engineering ESC-ECE- | Basics of
4. | Science course 207G Electronics Engg. | 2| 0| 0] 2 2 25 75 100 3
Engineering ESC-ME- | Engineering
5. | Science course 209G Mechanics 3/0{0] 3 3 25 75 100 3
Basics of
6. Engineering ESC-ME- | Mechanical 2l olol 2 P 25 75 100 3
Science course 211G Engg.
Professional PCC-ME-
7. | Core courses 213G Thermodynamics | 3| 1/ 0| 4 4 25 75 100 3
Basics of
Engineering LC-ME- Mechanical
8. : 0/ 0] 2 2 1 25 25 50 3
Science course 215G Engg. lab
TOTAL CREDIT | 22 750




MAHARSHI DAYANAND UNIVERSITY, ROHTAK
Scheme of Examination for Semester IV (Second Year)
B.Tech.( MECHANICAL ENGINEERING)w.e.f. 2019-20

Hours .
per Total Examination Schedule Durati
(Marks)
Sr Categor week | Conta Cre on of
’ gory. Course Code Course Title ct . Pr Exam
No. | Course Notation h dit | Mark of
LT rs/w Class The ?Ct Total (Hour
eek work ory 1c1a s)
Professional PCC-ME- Applied
1| Core courses 202G Thermodynamics | 3| ! 4 4 25 75 100 3
Professional PCC- ME-
2 | Core courses 204G Fluid Mechanics | 3| 1 4 4 25 75 100 3
Professional PCC- ME- Strength of
3 | Core courses 206G materials 31 4 4 25 75 100 3
Professional PCC- ME- Materials
4| Core courses 208G Engineering 3|10 3 3 25 75 100 3
Professional PCC- ME- Instrumentation 3
S | Core courses 210G & Control 310 3 25 75 100 3
Professional LC- ME- Applied
6 | Core courses 212G I"l:hgrmodynamlcs ol o 2 1 25 25 50 3
a
Professional LC- ME-
7 | Core courses 214G SOM Lab 00 2 1 25 25 | 50 3
Professional LC- ME- Fluid Mechanics
8 | Core courses 216G Lab 0[0 2 1 25 25 | 50 3
Professional LC- ME-
9 | Core courses 218G Materials Lab 0/ 0 2 1 25 25 50 3
Professional LC- ME- Instrumentation
10 | Core courses 220G Lab 0|0 2 1 25 25 50 3
Mandatory Environment
1T | course *MC-106G Science 310 - 25 75 - 4
TOTAL CREDIT | 23 750

"MC-106G 1s a mandatory non —credit course in which the students will be required

passing marks in theory.

NOTE: At the end of 4th semester each student has to undergo Practical Training of
4/6 weeks in an Industry/ Institute/ Professional Organization/ Research Laboratory/
training centre etc. and submit typed report along with a certificate from the

organization & its evaluation shall be carried out in the 5th Semester.




Course code BSC-ME- 201G

Category Basic Science course
Course title Physics-ll (Optics and Waves)
Scheme and Credits L|T|P Credits | Semester-III
31010 3
Objectives: » To acquire skills allowing the student to identify and apply

formulas of optics and wave physics using course literature

» To be able to identify and illustrate physical concepts and
terminology used in optics and to be able to explain them in
appropriate detail.

» To be able to make approximate judgements about optical and
other wave phenomena when necessary

Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-1

Simple harmonic motion, damped and forced simple harmonic oscillator, Mechanical and
electrical simple harmonic oscillators, differential equation of simple harmonic motion, damped
harmonic oscillator , quality factor, forced mechanical and electrical oscillators, steady state
motion of forced damped harmonic oscillator.

UNIT-2

Sinusoidal waves (concept of frequency and wavelength), types of waves, the one dimensional wave,

transverse vibrations of stretched strings. Longitudinal sound wave in solid, The matrix method in
paraxial optics (unit plane and nodal plane) wave group and group velocity, Fermat’s principle and its
applications (mirage effect, laws of reflection and refraction), Light as an electromagnetic wave and
Fresnel equations, reflectance and transmittance, Brewster’s angle and total internal reflection.



UNIT-3
Wave optics

Huygen’s principle, superposition of waves and interference of light by wavefront splitting and
amplitude splitting, Young’s double slit experiment, Newton’s rings, Michelson interferometer,
Fraunhofer’s diffraction from a single slit, the Rayleigh criterion for limit of just resolution and its
application to vision, Diffraction grating (Transmission), its dispersive and resolving power.

UNIT-4
Lasers

Stimulated and spontaneous emission, Einstein’s theory of matter-radiation interaction, Einstein’s
coefficients, amplification of light by population inversion, Pumping in lasers, three and four level
laser systems, different types of lasers: gas lasers ( He-Ne, COz), solid-state lasers (Ruby, Neodymium),
Properties of laser beams: mono-chromaticity, coherence, directionality and intensity, laser speckles,
applications of lasers in science, engineering and medicine.

Course Outcomes: On successful completion of this course, students should be able to:

1. Calculate wave properties from a microscopic model.

2. Analyze optical systems (diffraction and interference).

References:

1. I. G. Main, “Vibrations and waves in physics”, Cambridge University Press, 1993.

2. H. J. Pain, “The physics of vibrations and waves”, Wiley, 2006.

3. E. Hecht, “Optics”, Pearson Education, 2008.

4. A. Ghatak, “Optics”, McGraw Hill Education, 2012.

5. O. Svelto, “Principles of Lasers”, Springer Science & Business Media, 2010.



Course code BSC-ME- 203G

Category Basic Science course
Course title Mathematics I11
(PDE, Probability & Statistics)
Scheme and Credits L|T]|P Credits | Semester-III
31110 4
Objectives: (1) To introduce the solution methodologies for second order

Partial Differential Equations with
applications in engineering
(2) To provide an overview of probability and statistics to

engineers
Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-1

Definition of Partial Differential Equations, First order partial differential equations, solutions of
first order linear PDEs; Solution to homogenous and non-homogenous linear partial differential
equations of second order by complimentary function and particular integral method. Second-
order linear equations and their classification, Initial and boundary conditions, D'Alembert's
solution of the wave equation;

UNIT-1I

Duhamel's principle for one dimensional wave equation. Heat diffusion and vibration problems,
Separation of variables method to simple problems in Cartesian coordinates. The Laplacian in
plane, cylindrical and spherical polar coordinates, solutions with Bessel functions and Legendre
functions. One dimensional diffusion equation and its solution by separation of variables.

UNIT-III

Probability spaces, conditional probability, independence; Discrete random variables,
Independent random variables, the multinomial distribution, Poisson approximation to the
binomial distribution, infinite sequences of Bernoulli trials, sums of independent random
variables; Expectation of Discrete Random Variables, Moments, Variance of a sum, Correlation
coefficient, Chebyshev's Inequality.

Continuous random varibales and their properties, distribution functions and densities, normal,
exponential and gamma densities.Bivariate distributions and their properties, distribution of
sums



and quotients, conditional densities, Bayes' rule.
UNIT-IV

Basic Statistics, Measures of Central tendency: Moments, skewness and Kurtosis - Probability
distributions: Binomial, Poisson and Normal - evaluation of statistical parameters for these three
distributions, Correlation and regression — Rank correlation. Curve fitting by the method of least
squares- fitting of straight lines, second degree parabolas and more general curves. Test of
significance: Large sample test for single proportion, difference of proportions, Tests for single
mean, difference of means, and difference of standard deviations. Test for ratio of variances —
Chisquare test for goodness of fit and independence of attributes.

Course Outcomes:

Upon completion of this course, students will be able to solve field problems in engineering
involving PDEs. They can also formulate and solve problems involving random variables and apply
statistical methods for analysing experimental data.

Textbooks/References:

1. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.
2. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,
Reprint, 2010.

3. P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book Stall,
2003 (Reprint).

4. S. Ross, A First Course in Probability, 6th Ed., Pearson Education India, 2002.



Course code BSC-BIO-205G

Category Basic Science Course

Course title Biology

Scheme and Credits L T P Credits Semester-I11/ V/ VII
2 1 3

Branches (B. Tech.) All Branches

Class work 25 Marks

Exam 75 Marks

Total 100 Marks

Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

Course Objectives

To convey that Biology as an important scientific discipline.
To convey that “Genetics is to biology what Newton’s laws are to Physical Sciences”

To convey that all forms of life has the same building blocks and yet the manifestations are as
diverse as one can imagine

The molecular basis of coding and decoding genetic information is universal.

How to analyse biological processes at the reductionist level

UNIT -1
Introduction to living world: Concept and definition of Biology; Aspect of biology. Need to
study biology. Characteristic features of living organisms; Cell theory, Structure of Prokaryotic and
Eukaryotic cell. Distinguish between animal and plant cell. Concept of single celled organisms,
Ecological aspects of single celled organisms, Types of microbes and their important properties.
Economic importance of microbes.

Genetics : Mendel’s laws of inheritance, Concept of allele. Concepts of recessiveness and
dominance . Gene interaction , Epistasis.
Cell division- Mitosis and Meiosis. Evidence of nucleic acid as a genetic material. Concept of
genetic code, Central Dogma.

UNIT -11
Introduction to Biomolecules: Definition, structure and important functions of carbohydrates
(glucose, fructose, disaccharides, starch and cellulose), lipids (phospholipid, cholesterol), Amino
acids. Proteins- structure and function. Primary secondary, tertiary and quaternary structure.

Nucleic acid- Structure of DNA and RNA, types of RNA, Watson and Crick model of DNA



UNIT - 11T
Introduction to Genetic Engineering: Concept of genetic engineering. Tools used in

recombinant DNA Technology. Restriction enzymes and DNA modifying enzymes, ligases. Gene
cloning; plasmid vector. Transgenic plants and animals

UNIT -1V
Applications of Biotechnology: Applications of biotechnology in Agriculture, Medicine,

Environment (sewage treatment), enzyme technology.

Course Outcomes

After studying the course, the student will be able to:

Understand about living organisms, type of cells and microbes.

Highlight the concepts of recessiveness and dominance during the passage of genetic material
from parent to offspring

Convey that all forms of life have the same building blocks and yet the manifestations are as
diverse as one can imagine

Identify DNA as a genetic material in the molecular basis of information transfer.
References:

1) Biology: A global approach: Campbell, N. A.; Reece, J. B.; Urry, Lisa; Cain, M,

L.; Wasserman, S. A.; Minorsky, P. V.; Jackson, R. B. Pearson Education Ltd

2) Outlines of Biochemistry, Conn, E.E; Stumpf, P.K; Bruening, G; Doi, R.H.

John Wiley and Sons

3) Principles of Biochemistry (V Edition), By Nelson, D. L.; and Cox, M. M.W_H. Freeman
and Company

4) Molecular Genetics (Second edition), Stent, G. S.; and Calender, R. W.H. Freeman and
company, Distributed by Satish Kumar Jain for CBS Publisher

5) Microbiology, Prescott, L.M J.P. Harley and C.A. Klein 1995. 2nd edition Wm, C.
Brown Publishers

6) https://onlinecourses.nptel.ac.in/noc18 bt23 by K. Suraishkumar and Madhulika Dixit

7) Campbell, NA and Reece JB, Biology, International edition, 7th edition or later, Benjamin
Cummings, New York (2007 or later)

8) Karp, G, Cell and Molecular Biology: Concepts and Experiments, 7th edition, Wiley, New York
(2013).



Course code ESC-ECE-207G

Category Engineering Science course

Course title Basics of Electronic Engineering

Scheme and Credits L|T|P Credits | Semester-III
21010 2

Objectives: To provide an overview of electronic device components to
Mechanical engineering students.

Class work 25 Marks

Exam 75 Marks

Total 100 Marks

Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-I

Semiconductor Devices and Applications: Introduction to P-N junction Diode and V-I
characteristics, Half wave and Full-wave rectifiers, capacitor filter. Zener diode and its
characteristics, Zener diode as voltage regulator. Regulated power supply IC based on 78XX and
79XX series, Introduction to BJT, its input-output and transfer characteristics, BJT as a single stage
CE amplifier, frequency response and bandwidth.

UNIT-1I

Operational amplifier and its applications: Introduction to operational amplifiers, Op-amp
input modes and parameters, Op-amp in open loop configuration, op-amp with negative
feedback, study of practical op-amp IC 741, inverting and non-inverting amplifier applications:
summing and difference amplifier, unity gain buffer, comparator, integrator and differentiator.

UNIT-III

Timing Circuits and Oscillators: RC-timing circuits, IC 555 and its applications as astable and
mono-stable multi-vibrators, positive feedback, Barkhausen's criteria for oscillation, R-C phase
shift and Wein bridge oscillator.

UNIT-1V

Digital Electronics Fundamentals :Difference between analog and digital signals, Boolean
algebra, Basic and Universal Gates, Symbols, Truth tables, logic expressions, Logic simplification
using K-map, Logic ICs, half and full adder/subtractor, multiplexers, de-multiplexers, flip-flops,
shift registers, counters, Block diagram of  microprocessor/microcontroller and their
applications.



Electronic Communication Systems: The elements of communication system, IEEE frequency
spectrum, Transmission media: wired and wireless, need of modulation, AM and FM
modulation

schemes, Mobile communication systems: cellular concept and block diagram of GSM system.

Course Outcomes:

At the end of this course students will demonstrate the ability to

1. Understand the principles of semiconductor devices and their applications.
2. Design an application using Operational amplifier.

3. Understand the working of timing circuits and oscillators.

4. Understand logic gates, flip flop as a building block of digital systems.

5. Learn the basics of Electronic communication system.

Text /Reference Books:

1. Floyd ,” Electronic Devices” Pearson Education 9th edition, 2012.

2. R.P. Jain, “Modern Digital Electronics”, Tata Mc Graw Hill, 3rd Edition, 2007.

3. Frenzel, “Communication Electronics: Principles and Applications”, Tata Mc Graw Hill, 3rd
Edition, 2001



Course code ESC-ME- 209G

Category Basic Science course
Course title Engineering Mechanics
Scheme and Credits L|T|P Credits | Semester-I11
31010 3
Objectives: 1. To understand the basic force system.
2. To learn about Applying principles of particle kinematics.
3. To understand the concepts of particle dynamics.
4. To Learn energy methods & momentum methods.
Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-I

Introduction: Force system, dimensions and units in mechanics, laws of mechanics, vector
algebra, addition and subtraction of forces, cross and dot products of vectors, moment of a
force about a point and axis, couple and couple moment, transfer of a force to a parallel
position, resultant of a force system using vector method, Problems involving vector
application

Equilibrium: Static and dynamic equilibrium, static in determinacy, general equations of
equilibrium, Varingnon’s theorem, Lami’s theorem, equilibrium of bodies under a force
system, Problems.

UNIT-1I

Truss and Frames:Truss, classification of truss, assumptions in truss analysis, perfect truss,
analysis of perfect plane truss using method of joints and method of sections, Problems.
Centroid , Centre of mass and Centre of gravity, Determination of centroid, centre of mass
and centre of gravity by integration method of regular and composite figures and solid
objects, Problems.

UNIT-III

Moment of Inertia: Area moment of inertia, mass moment of inertia, parallel axis and
perpendicular axis theorems, radius of gyration, polar moment of inertia, product of inertia,
principle axis, problem based on composite figures and solid objects.



Kinematics: Concept of rigid body, velocity and acceleration, relative velocity, translation
and rotation of rigid bodies, equations of motion for translation and rotation, problems.

UNIT-1V

Particle Dynamics: Energy methods and momentum methods, Newton’s laws, work energy
equation for a system of particles, linear and angular momentum equations, projectile
motion, problem.

Shear Force and Bending Moment Diagram for statically determinant beams Classification
of beams, types of loads, shear force and bending moment calculation and their graphical
presentation, point of inflection, problem.

Course Outcomes (COs): At the end of the course, the student shall be able to:

1. Understand the basic force system.

2. Apply principles of particle kinematics.

3. Grasp the concepts of particle dynamics.

4. Learn energy methods & momentum methods.

Recommended Books:-

Engineering Mechanics — Irving H. Shames, PHI Publication
Engineering Mechanics — U.C.Jindal, Galgotia Publication
Engineering Mechanics — A.K.Tayal, Umesh Publication



Course code ESC-ME-211G
Category Engineering Science courses
Course title Basics of Mechanical Engineering
Scheme and Credits L T|P Credits | Semester-I1I
2 010 2
Objectives: 1. To Learn Manufacturing Processes.
2. To Understand Basic Refrigeration & Air Conditioning
Processes.
3. To Understand Hydraulic Turbines & Pumps.
4. To learn power transmission methods.
Class work mark 25 Marks
Practical mark 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-I

Introduction to Commonly used Machine Tools in a Workshop : Lathe, Shaper, Planer, Milling,
Drilling, Slotter, Introduction to Metal Cutting. Basic concept of thermodynamics Introduction, States,
Work, Heat, Temperature, Zeroth, 1st, 2nd and 3rd law of thermodynamics,Concept of internal energy,
enthalpy and entropy, Problems.

Properties of Steam & Steam Generator:Formation of steam under constant pressure,
Thermodynamic properties of steam, use of steam tables, measurement of dryness fraction by throttling
calorimeter.

UNIT-1I

Refrigeration & Airconditioning: Introduction to refrigeration and air-conditioning, Rating of
refrigeration machines, Coefficient of performance, simple refrigeration vapour compression cycle,
Psychrometric charts and its use, Human comforts.

Hydraulic Turbines & Pumps : Introduction, Classification, Construction details and working of
Pelton, Francis and Kaplan turbines, Specific speed and selection of turbines, Classification of water pumps
and their working.



UNIT-III

Power Transmission Methods and Devices : Introduction to Power transmission, Belt, Rope, Chain
and Gear drive, Types and functioning of clutches.

Stresses and Strains :Introduction, Concept & types of stresses and strains, Poison's ratio,
stresses and strains in simple and compound bars under axial loading, flexure & torsional loading, Stress-
strain diagrams. Hook's law, Elastic constants & their relationships.

UNIT-1V

Introduction to Manufacturing Systems, Fundamentals of Numerical Control (NC). Advantage of NC
systems, Classifications of NC, Comparison of NC and CNC.

Course Outcomes: At the end of the course, the student shall be able to:

1. Understand the principles and applications of various manufacturing processes.

2. Understand the concept of strain and strain for the strength of materials.

3. Grasp the concepts of power transmission devices.

4. Understand methods of thermodynamics, refrigeration & air conditioning in mechanical
system.

5.

Text Books :

1. Elements of Mechanical Engineering- R.K. Rajput LAkmi Pub., Delhi.

2. Elements of Mechanical Engineering- D.S. Kumar, S.K. Kataria and Sons
3. Engineering Thermodynamics - P.K. Nag TMH, New Delhi.
4. Refrigeration & Airconditioning- Arora & Domkundwar, Dhanpat rai & Co. Pvt. Ltd.
5. Worshop Technology Volt. I & II - Hazra & Chaudhary, Asian Book Comp., New Delhi.
6. Process and Materials of Manufacture- Lindberg, R.A. Prentice Hall of India, New Delhi.
7. Principles of Manufacturing Materials and Processes- Compbell, J.S. - McGraw Hill.

Reference Books :

. Strength of Materials- Popov, Pub. - PHI, New Delhi.

. Hydraulic Machines- Jagdish Lal, Pub. Metropolitan, Allahabad.

. Strength of Materials- G.H. Ryder, Pub. ELBS.

. Hydraulic and Fluid Mechanics- Modi and Seth, Pub.- Standara Book House, New Delhi.
. Engineering Thermodynamics- C.P. Arora, Pub. - TMH, New Delhi.

. Refrigeration & Airconditioning- C.P. Arora, Pub. -TMH, New Delhi.

. Manufacturing Science- Amitabha Ghosh & Ashok Kumar Malik, East-West Press.

. Manufacturing Process and Systems- Ostwaid, Munoz, John Wiley.

. Workshop Technology, Vol. 1, 2, & 3- Chapman, WAJ Edward Amold.
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Course code PCC-ME 213G

Category Professional Core Courses
Course title Thermodynamics
Scheme and Credits L|T|P Credits
31110 4
Objectives: e To learn about work and heat interactions, and balance of

energy between system and its surroundings

e To learn about application of | law to various energy
conversion devices

e To evaluate the changes in properties of substances in various
processes

e To understand the difference between high grade and low
grade energies and Il law limitations on energy conversion

Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-1

Fundamentals - System & Control volume; Property, State & Process; Exact & Inexact
differentials; Work-Thermodynamic definition of work; examples; Displacement work; Path
dependence of displacement work and illustrations for simple processes; electrical, magnetic,
gravitational, spring and shaft work.

Temperature, Definition of thermal equilibrium and Zeroth law; Temperature scales; Various
Thermometers- Definition of heat; examples of heat/work interaction in systems- First Law for
Cyclic & Non-cyclic processes; Concept of total energy E ; Demonstration that E is a property;
Various modes of energy, Internal energy and Enthalpy.

UNIT-1I

Definition of Pure substance, Ideal Gases and ideal gas mixtures, Real gases and real gas mixtures,
Compressibility charts- Properties of two phase systems - Const. temperature and Const.
pressure heating of water; Definitions of saturated states; P-v-T surface; Use of steam tables and
R134a tables; Saturation tables; Superheated tables; Identification of states & determination of
properties, Mollier’s chart.

UNIT-III



First Law for Flow Processes - Derivation of general energy equation for a control volume; Steady
state steady flow processes including throttling; Examples of steady flow devices; Unsteady
processes; examples of steady and unsteady | law applications for system and control volume.

Second law - Definitions of direct and reverse heat engines; Definitions of thermal efficiency and
COP; Kelvin-Planck and Clausius statements; Definition of reversible process; Internal and
external irreversibility; Carnot cycle; Absolute temperature scale.

UNIT-1V

Clausius inequality; Definition of entropy S ; Demonstration that entropy S is a property;
Evaluation of S for solids, liquids, ideal gases and ideal gas mixtures undergoing various
processes; Determination of s from steam tables- Principle of increase of entropy; lllustration of
processes in Ts coordinates; Definition of Isentropic efficiency for compressors, turbines and
nozzles-Irreversibility and Availability, Availability function for systems and Control volumes
undergoing different processes, Lost work. Second law analysis for a control volume. Exergy
balance equation and Exergy analysis.

Thermodynamic cycles - Basic Rankine cycle; Basic Brayton cycle; Basic vapor compression cycle
and comparison with Carnot cycle.

Course Outcomes:

1. After completing this course, the students will be able to apply energy balance to systems and
control volumes, in situations involving heat and work interactions

2. Students can evaluate changes in thermodynamic properties of substances

3. The students will be able to evaluate the performance of energy conversion devices

4. The students will be able to differentiate between high grade and low grade energies.

Text Books:

1. Sonntag, R. E, Borgnakke, C. and Van Wylen, G. J., 2003, 6th Edition, Fundamentals of
Thermodynamics, John Wiley and Sons.

2. Jones, J. B. and Duggan, R. E., 1996, Engineering Thermodynamics, Prentice-Hall of India

3. Moran, M. J. and Shapiro, H. N., 1999, Fundamentals of Engineering Thermodynamics, John
Wiley and Sons.

4. Nag, P.K, 1995, Engineering Thermodynamics, Tata McGraw-Hill Publishing Co. Ltd.



Course code LC-ME-215G

Category Engineering Science courses

Course title Basics of Mechanical Engg. Lab

Scheme and Credits L T |P Credits

0 0 2 1

Objectives: To understand various basic issues of Mechanical Engineering like IC
engines, machines and mechanics of machines.

Class work mark 25 Marks

Practical mark 25 Marks

Total 50 Marks

Duration of Exam 03 Hours

List of Experiments

1.
2.
3.

o =N

e

11.

12.
13.

14.
15.

To study various types of boilers & also study mountings and accessories in boilers.

To study various types of internal Combustions Engines.

To calculate the Mechanical Advantage, Velocity Ratio and Efficiency of single start,
Double start and Triple start worm & Worm Wheel.

To find the Mechanical Advantage, velocity Ratio and Efficiency of a Differential Wheel
and Axle.

To find Moment of Inertia of a Fly Wheel.

Verification of reciprocal theorem of deflection using a simply supported beam.
Verification of moment area theorem for slopes and deflections of the beam.
Deflections of a truss-horizontal deflections & vertical deflections of various
joints of a pin-jointed truss.

Elastic displacements (vertical & horizontal) of curved members.

. Experimental and analytical study of 3 hinged arch and influence line for

horizontal thrust.

Experimental and analytical study of behavior of struts with various end
conditions.

To determine elastic properties of a beam.

Experiment on a two-hinged arch for horizontal thrust & influence line for
Horizontal thrust.

Experimental and analytical study of a 3 bar pin jointed Truss.

Experimental and analytical study of deflections for unsymmetrical bending of a
Cantilever beam.

Course Outcomes: The students who have undergone the course will be able to understand working of
IC engines, types of boilers and accessories and understand the basic mechanics.

Note:

1. At least ten experiments are to be performed in the Semester.




SEMESTER-1V
SYLLABUS



Course code PCC-ME 202G

Category Professional Core Courses

Course title Applied Thermodynamics

Scheme and Credits L|T|P Credits | Semester-1V
3110 4

Objectives: (1)To learn about of | law for reacting systems and heating value
of fuels

(2)To learn about gas and vapor cycles and their first law and
second law efficiencies

principles of psychrometry
(4) To learn about gas dynamics of air flow and steam through

(3) To understand about the properties of dry and wet air and the

nozzles
(5) To learn the about reciprocating compressors with and without
intercooling
(6) To analyze the performance of steam turbines
Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-I

Introduction to solid, liquid and gaseous fuels—Stoichiometry, exhaust gas analysis- First law
analysis of combustion reactions- Heat calculations using enthalpy tables- Adiabatic flame
temperature- Chemical equilibrium and equilibrium composition calculations using free energy.

UNIT-1I

Vapor power cycles Rankine cycle with superheat, reheat and regeneration, exergy analysis.
Supercritical and ultra super-critical Rankine cycle- Gas power cycles, Air standard Otto, Diesel
and Dual cycles-Air standard Brayton cycle, effect of reheat, regeneration and intercooling-
Combined gas and vapor power cycles- Vapor compression refrigeration cycles, refrigerants and
their properties.

UNIT-III

Properties of dry and wet air, use of pschyrometric chart, processes involving heating/cooling
and humidification/dehumidification, dew point.

Basics of compressible flow. Stagnation properties, Isentropic flow of a perfect gas through a
nozzle, choked flow, subsonic and supersonic flows- normal shocks- use of ideal gas tables for
isentropic flow and normal shock flow- Flow of steam and refrigerant through nozzle, super
saturation compressible flow in diffusers, efficiency of nozzle and diffuser.



UNIT-1V

Reciprocating compressors, staging of reciprocating compressors, optimal stage pressure ratio,
effect of intercooling, minimum work for multistage reciprocating compressors.
Analysis of steam turbines, velocity and pressure compounding of steam turbines

Course Outcomes:

1. After completing this course, the students will get a good understanding of various practical
power

cycles and heat pump cycles.

2. They will be able to analyze energy conversion in various thermal devices such as
combustors, air

coolers, nozzles, diffusers, steam turbines and reciprocating compressors

3. They will be able to understand phenomena occurring in high speed compressible flows

Text Books:

1. Sonntag, R. E, Borgnakke, C. and Van Wylen, G. J., 2003, 6th Edition, Fundamentals of
Thermodynamics, John Wiley and Sons.

2. Jones, J. B. and Duggan, R. E., 1996, Engineering Thermodynamics, Prentice-Hall of India

3. Moran, M. J. and Shapiro, H. N., 1999, Fundamentals of Engineering Thermodynamics, John
Wiley and Sons.

4. Nag, P.K, 1995, Engineering Thermodynamics, Tata McGraw-Hill Publishing Co. Ltd



Course code PCC-ME-204G

Category Professional Core Courses
Course title Fluid Mechanics
Scheme and Credits L|T|P Credits | Semester-1V
31110 4
Objectives: e To learn about the application of mass and momentum

conservation laws for fluid flows

e To understand the importance of dimensional analysis

e To obtain the velocity and pressure variations in various types
of simple flows

Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-I

Fluid Properties and Fluid Statics: Concept of fluid and flow, ideal and real fluids, continuum
concept, and properties of fluids, Newtonian and non-Newtonian fluids. Pascal’s law, hydrostatic
equation, hydrostatic forces on plane and curved surfaces, stability of floating and submerged
bodies, relative equilibrium, Problems. Fluid Kinematics: Eulerian and Lagrangian description of
fluid flow; stream, streak and path lines; types of flows, flow rate and continuity equation,
differential equation of continuity in cylindrical and polar coordinates, rotation, vorticity and
circulation, stream and potential functions, flow net, Problems.

UNIT-1I

Fluid Dynamics: Concept of system and control volume, Euler’s equation, Bernoulli’s equation,
venturimeter, orifices, orificemeter, mouthpieces, kinetic and momentum correction factors,
Impulse momentum relationship and its applications, Problems. Compressible Fluid Flow:
Introduction, continuity momentum and energy equation, sonic velocity, propagation of elastic
waves due to compression of fluid, propagation of elastic waves due to disturbance in fluid,
stagnation properties, isentropic flow, effect of area variation on flow properties, isentropic flow
through nozzles,diffusers,injectors,Problems..

UNIT-III

Viscous Flow: Flow regimes and Reynolds’s number, Relationship between shear stress and
pressure gradient, uni-directional flow between stationary and moving parallel plates, movement
of piston in a dashpot, power absorbed in bearings. Problems. Flow Through Pipes: Major and
minor losses in pipes, Hagen-Poiseuilli law, hydraulic gradient and total energy lines, series and
parallel connection of pipes, branched pipes; equivalent pipe, power transmission through pipes,
Problems.



UNIT-IV

Boundary Layer Flow: Boundary layer concept, displacement, momentum and energy thickness,
von-karman momentum integral equation, laminar and turbulent boundary layer flows, drag on a
flat plate, boundary layer separation and control. Streamlined and bluff bodies lift and drag on a
cylinder and an airfoil, Problems. Turbulent Flow: Shear stress in turbulent flow, Prandtl mixing
length hypothesis, hydraulically smooth and rough pipes, velocity distribution in pipes, friction
coefficients for smooth and rough pipes, Problems.

Course Outcomes: At the end of the course, the student shall be able to:

1. Expedite the properties of fluid along with pressure measurement techniques and concept
of stability.
2. Understand the characteristics of fluid and application of continuity and Bernoulli’s
equation.
3. Conceptualisation of boundary layer, laminar and turbulent flow.
4. Analyse flows through pipes and open channels.
TEXT BOOKS:
1. Fluid Mechanics — Streeter V L and Wylie E B, Mc Graw Hill
2. Mechanics of Fluids — I H Shames, Mc Graw Hill
REFERENCES BOOKS:
1. Introduction to Fluid Mechanics and Fluid Machines — S.K. Som and G. Biswas, TMH
2. Fluid Mechanics and Fluid Power Engineering — D.S. Kumar, S.K. Kataria and Sons
3. Fluid Mechanics and Machinery — S.K. Agarwal, TMH, New Delhi



Course code PCC-ME-206G

Category Professional Core Courses
Course title Strength of Materials
Scheme and Credits L|T|P Credits | Semester-1V
31110 4
Objectives: e To understand the nature of stresses developed in simple

geometries such as bars, cantilevers, beams, shafts, cylinders
and spheres for various types of simple loads

e To calculate the elastic deformation occurring in various
simple geometries for different types of loading

Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-I

Deformation in solids- Hooke’s law, stress and strain- tension, compression and shear
stresseselastic constants and their relations- volumetric, linear and shear strains- principal
stresses and principal planes- Mohr’s circle.

UNIT-1I

Beams and types transverse loading on beams- shear force and bend moment diagrams- Types
of beam supports, simply supported and over-hanging beams, cantilevers. Theory of bending of
beams, bending stress distribution and neutral axis, shear stress distribution, point and
distributed loads.

UNIT-1II

Moment of inertia about an axis and polar moment of inertia, deflection of a beam using
double integration method, computation of slopes and deflection in beams, Maxwell’s
reciprocal theorems. Columns & Struts: Column under axial load, concept of instability and
buckling, slenderness ratio, derivation of Euler’s formulae for the elastic buckling load, Eulers,
Rankine, Gordom’s formulae Johnson’s empirical formula for axial loading columns and
their applications, eccentric compression of a short strut of rectangular & circular sections,
Numerical.

UNIT-1V

Torsion, stresses and deformation in circular and hollow shafts, stepped shafts, deflection of
shafts fixed at both ends, stresses and deflection of helical springs.

Axial and hoop stresses in cylinders subjected to internal pressure, deformation of thick and thin
cylinders, deformation in spherical shells subjected to internal pressure.



Slope & Deflection: Relationship between bending moment, slope & deflection, Mohr’s
theorem, moment area method, method of integration, Macaulay’s method, calculations for
slope and deflection of (i) cantilevers and (ii) simply supported beams with or without
overhang wunder concentrated load, Uniformly distributed loads or combination of
concentrated and uniformly distributed loads, Numerical.

Course Outcomes:

1. After completing this course, the students should be able to recognise various types loads
applied on machine components of simple geometry and understand the nature of internal
stresses that will develop within the components

2. The students will be able to evaluate the strains and deformation that will result due to the
elastic stresses developed within the materials for simple types of loading

Text Books:

1. Egor P. Popov, Engineering Mechanics of Solids, Prentice Hall of India, New Delhi, 2001.
2. R. Subramanian, Strength of Materials, Oxford University Press, 2007.

3. Ferdinand P. Been, Russel Johnson Jr and John J. Dewole, Mechanics of Materials, Tata
McGrawHill Publishing Co. Ltd., New Delhi 2005.



Course code PCC-ME-208G

Category Professional Core Courses
Course title Materials Engineering
Scheme and Credits L|T|P Credits | Semester-1V
3/01]0 3
Objectives: 1. Understanding of the correlation between the internal structure

of materials, their mechanical properties and various methods to
guantify their mechanical integrity and failure criteria.

2. To provide a detailed interpretation of equilibrium phase
diagrams

3. Learning about different phases and heat treatment methods to
tailor the properties of Fe-C alloys.

Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-I

Crystal Structure: Unit cells, Metallic crystal structures, Ceramics. Imperfection in solids: Point,
line, interfacial and volume defects; dislocation strengthening mechanisms and slip systems,
critically resolved shear stress.

Mechanical Property measurement: Tensile, compression and torsion tests; Young’s modulus,
relations between true and engineering stress-strain curves, generalized Hooke’s law, yielding
and vyield strength, ductility, resilience, toughness and elastic recovery; Hardness: Rockwell,
Brinell and Vickers and their relation to strength.

UNIT-1I

Static failure theories: Ductile and brittle failure mechanisms, Tresca, Von-mises, Maximum
normal stress, Mohr-Coulomb and Modified Mohr-Coulomb; Fracture mechanics: Introduction
to Stressintensity factor approach and Griffith criterion. Fatigue failure: High cycle fatigue, Stress-
life approach, SN curve, endurance and fatigue limits, effects of mean stress using the Modified
Goodman diagram; Fracture with fatigue, Introduction to non-destructive testing (NDT)

UNIT-III

Alloys, substitutional and interstitial solid solutions- Phase diagrams: Interpretation of binary
phase diagrams and microstructure development; eutectic, peritectic, peritectoid and
monotectic reactions. Iron Iron-carbide phase diagram and microstrctural aspects of ledeburite,
austenite, ferrite and cementite, cast iron.TTT-curve



UNIT-1V

Heat treatment of Steel: Annealing, tempering, normalising and spheroidising, isothermal
transformation diagrams for Fe-C alloys and microstructure development. Continuous cooling
curves and interpretation of final microstructures and properties- austempering,
martempering, case hardening, carburizing, nitriding, cyaniding, carbo-nitriding, flame and
induction hardening, vacuum and plasma hardening

Alloying of steel, properties of stainless steel and tool steels, maraging steels- cast irons; grey,
white, malleable and spheroidal cast irons- copper and copper alloys; brass, bronze and cupro-
nickel; Aluminium and Al-Cu — Mg alloys- Nickel based superalloys and Titanium alloys

Course Outcomes:

1. Student will be able to identify crystal structures for various materials and understand the
defects in such structures

2. Understand how to tailor material properties of ferrous and non-ferrous alloys

3.How to quantify mechanical integrity and failure in materials

Text Books:

1. W. D. Callister, 2006, “Materials Science and Engineering-An Introduction”, 6th Edition, Wiley
India.

2. Kenneth G. Budinski and Michael K. Budinski, “Engineering Materials”, Prentice Hall of India
Private Limited, 4th Indian Reprint, 2002.

3. V. Raghavan, “Material Science and Engineering’, Prentice Hall of India Private Limited, 1999.
4. U. C. Jindal, “Engineering Materials and Metallurgy”, Pearson, 2011.



Course code PCC-ME-210G

Category Professional Core Courses
Course title Instrumentation and Control
Scheme and Credits L|T|P Credits | Semester-1V
31010 3
Objectives: 1. To provide a basic knowledge about measurement systems and

their components

2. To learn about various sensors used for measurement of
mechanical quantities

3. To learn about system stability and control

4. To integrate the measurement systems with the process for
process monitoring and control

Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each
to be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each unit.

UNIT-I

Measurement systems and performance — accuracy, range, resolution, error sources;
Instrumentation system elements — sensors for common engineering measurements; Signal
processing and conditioning;

Instruments and Their representation : Introduction, Typical Applications of Instrument Systems,
Functional Elements of a Measurement System, Classification of Instruments, Standards and Calibration..

UNIT-II

Transducer Elements : Introduction, Analog and Digital Transducers, Electromechanical; Potentiometric,
Inductive Self Generating and Non-Self Generating Types, Electromagnetic, Electrodynamic, Eddy
Current,

Magnetostrictive, Variable Inductance, Linearly Variable Differential Transformer, Variable Capacitance,
PiezoElectric Transducer and Associated Circuits, Unbonded and Bonded Resistance Strain Gages. Strain
Gage Bridge circuits, Single Double and Four Active Arm Bridge Arrangements, Temperature
Compensation, Balancing and Calibration, Ionisation Transducers, Mechano Electronic Transducers, Opto-
Electrical Transducers, Photo Conductive Transducers, Photo Volatic Transducers, Digital Transducers,
Frequency Domain Transducer, Vibrating String Transducer, Binary codes, Digital Encoders.

UNIT-III



Motion, Force and Torque Measurement : Introduction, Relative motion Measuring Devices,
Electromechanical, Optical, Photo Electric, Moire-Fringe, Pneumatic, Absolute Motion Devices, Seismic
Devices, Spring Mass & Force Balance Type, Calibration, Hydraulic Load Cell, Pneumatic Load Cell,
Elastic Force Devices, Separation of Force Components, Electro Mechanical Methods, Strain Gage, Torque
Transducer, Toque Meter. Intermediate, Indicating and Recording Elements : Introduction Amplifiers,
Mechanical, Hydraulic, Pneumatic, Optical, Electrical Amplifying elements, Compensators, Differentiating
and Integrating Elements.

Temperature Measurement : Introduction, Measurement of Temperature, Non Electrical Methods — Solid
Rod Thermometer, Bimetallic Thermometer, Liquid-in-Glass thermometer, Pressure Thermometer,
Electrical Methods — Electrical Resistance Thermometers, Semiconductor Resistance Sensors
(Thermistors), Thermo—Electric Sensors, Thermocouple Materials, Radiation Methods (Pyrometry), Total
Radiation Pyrometer, Selective Radiation Pyrometer.

UNIT-IV

Control systems — basic elements, open/closed loop, design of block diagram; control method — P,
PI, PID, when to choose what, tuning of controllers; System models, transfer function and system
response, frequency response; Nyquist diagrams and their use.

Practical group based project utilizing above concepts.

Pressure and Flow Measurement : Pressure & Flow Measurement, Introduction : Moderate Pressure
Measurement, Monometers, Elastic Transducer, Dynamic Effects of Connecting Tubing, High Pressure
Transducer, Low Pressure Measurement, Calibration and Testing, Quantity Meters, Positive Displacement
Meters, Flow Rate Meters, Variable Head Meters, Variable Area Meters, Rotameters, Pitot-Static Tube
Meter, Drag Force Flow Meter, Turbine Flow Meter, Electronic Flow Meter, Electro Magnetic Flow meter.
Hot-Wire Anemometer.

Course Outcomes:

Upon completion of this course, the students will be able to understand the measurement of
various quantities using instruments, their accuracy & range, and the techniques for controlling
devices automatically.

Text Books:

1.Instrumentation and control systems by W. Bolton, 2nd edition, Newnes, 200

2.Thomas G. Beckwith, Roy D. Marangoni, John H. LienhardV , Mechanical Measurements (6th
Edition) 6th Edition, Pearson Education India, 2007

3.Gregory K. McMillan, Process/Industrial Instruments and Controls Handbook, Fifth Edition,
McGraw-Hill: New York,1999.



Course code

LC-ME-212G

Category

Professional Core Courses

Course title

Applied Thermodynamics Lab

Scheme and Credits L T |P Credits
0 0 |2 1
Objectives: 1. To understand Vapour power cycles.
2. To understand steam boilers, their types and components.
3. To learn fundamentals of flow of steam through a nozzle.
4. To understand Steam turbines ,condensers and compressors.
Class work mark 25 Marks
Practical mark 25 Marks
Total 50 Marks
Duration of Exam 03 Hours

List of Experiments:

1.To study low pressure boilers and their accessories and mountings.
2. To study high pressure boilers and their accessories and mountings.
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. To prepare heat balance sheet for given boiler.

. To study the working of impulse and reaction steam turbines.

. To find dryness fraction of steam by separating and throttling calorimeter.
. To find power out put & efficiency of a steam turbine.

. To find the condenser efficiencies.

. To study and find volumetric efficiency of a reciprocating air compressor.
. To study cooling tower and find its efficiency.

10. To find calorific value of a sample of fuel using Bomb calorimeter.
11. Calibration of Thermometers and pressure gauges.

Course Outcome (COs): At the end of the course, the student shall have practical exposure of:

1. Vapour power cycles and find and compare different cycles based on their performance

parameters and efficiencies.

Steam boilers, their types and components.

Fundamentals of flow of steam through a nozzle.

Steam turbines and can calculate their work done and efficiencies.

Types and working of condensers and compressors and define their different types of

2.
3.
4,
5.
efficiencies
Note:

1. At least eight experiments should be performed from the above list.




Course code

LC-ME-214G

Category

Professional Core courses

Course title

Strength of Materials Lab

Scheme and Credits

L T

P

Credits

0 0

2

1

Objectives:

1. To learn the principles of mechanics of solid and various

properties of materials.

2. Able to understand the concepts of stress, strain of materials and
ability to interpret the data from the experiments.

Class work mark 25 Marks
Practical mark 25 Marks
Total 50 Marks
Duration of Exam 03 Hours

List of Experiments:

=

test.
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Course Outcomes (COs): At the end of the course, the student shall be able to:

b=

from the experiments.
Note:

1. At least Seven experiments are to be performed in the semester.

To study the Brinell hardness testing machine & perform the Brinell hardness test.

To study the Rockwell hardness testing machine & perform the Rockwell hardness test.
To study the Vickers hardness testing machine & perform the Vickers hardness test.
To study the Erichsen sheet metal testing machine & perform the Erichsen sheet metal

To study the Impact testing machine and perform the Impact tests (Izod & Charpy).
To study the Universal testing machine and perform the tensile test.

To perform compression & bending tests on UTM.
To perform the sheer test on UTM.
To study the torsion testing machine and perform the torsion test.

Learn the principles of mechanics of solid and engineering.

Preparation of formal laboratory reports describing the results of experiments.

Acquire to operate basic instruments in mechanics of materials lab.

Able to understand the concepts of stress, strain of materials and ability to interpret the data




Course code LC-ME-216G
Category Professional Core courses
Course title Fluid Mechanics Lab
Scheme and Credits L T|P Credits
0 0 |2 1
Objectives: 1. Understand the techniques and concept of stability.
2. Learning continuity and Bernoulli’s equation.
3. Learn discharge measuring devices and hydraulic coefficients.
4. Knowledge of different types of pipe losses and determine the
velocity profile in a pipe.
Class work mark 25 Marks
Practical mark 25 Marks
Total 50 Marks
Duration of Exam 03 Hours

List of Experiments:
1. To determine the coefficient of impact for vanes.
. To determine coefficient of discharge of an orificemeter.
. To determine the coefficient of discharge of Notch (V and Rectangular types).
. To determine the friction factor for the pipes.
. To determine the coefficient of discharge of venturimeter.
. To determine the coefficient of discharge, contraction & velocity of an orifice.
. To verify the Bernoullis Theorem.
. To find critical Reynolds number for a pipe flow.
. To determine the meta-centric height of a floating body.
10. To determine the minor losses due to sudden enlargement, sudden contraction and bends.
11. To show the velocity and pressure variation with radius in a forced vertex flow.
12. To verify the momentum equation.
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Course Outcomes (COs): At the end of the course, the student shall be able to:
1. Understand the techniques and concept of stability.
2. Learning continuity and Bernoulli’s equation.
3. Analyse discharge measuring devices and hydraulic coefficients.
4. Knowledge of different types of pipe losses and determine the velocity profile in a pipe.

Note:
1. At least eight experiments are to be performed in the semester.



Course code LC-ME-218G

Category Professional Core courses

Course title Materials Lab

Scheme and Credits L T |P Credits
0 0|2 1

Objectives: 1. Learn the principles of materials science and engineering though
lab investigation.

2. Understand the basics structure of materials and ability to interpret
the data from the experiments.

Class work mark 25 Marks
Practical mark 25 Marks
Total 50 Marks
Duration of Exam 03 Hours

List of Experiments:

To study crystal structures of a given specimen.

To study crystal imperfections in a given specimen.

To study microstructures of metals/ alloys.

To prepare solidification curve for a given specimen.

To study heat treatment processes (hardening and tempering) of steel specimen.
To study microstructure of heat-treated steel.

To study thermo-setting of plastics.

To study the creep behavior of a given specimen.

To study the mechanism of chemical corrosion and its protection.

10 To study the properties of various types of plastics.

11. To study Bravais lattices with the help of models.

12. To study crystal structures and crystals imperfections using ball models.
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Course Outcomes:

1- Learn the principles of materials science and engineering though lab investigation.
2- Prepare formal laboratory reports describing the results of experiments.

3- Operate basic instruments in materials science and engineering.

4- Understand the basics structure of materials and ability to interpret the data from the

experiments.

Note:-
1. At least eight experiments are to be performed in the semester.



Course code

LC-ME-220G

Category

Professional Core courses

Course title

Instrumentation Lab

Scheme and Credits

L T |P Credits

0 0 2 1

Objectives:

1 - To understand about the applications of measurement systems.

2 - To understand about the basics and working principle of pressure,
temperature and flow measurement.

3 - Identify the different variation of measurement parameter with
various input conditions.

4 - To analyze the primary, secondary and tertiary measurements.

5 - To learn about the various control devices and parts of measurement

systems.
Class work mark 25 Marks
Practical mark 25 Marks
Total 50 Marks
Duration of Exam 03 Hours
List of Experiments :
1. To Study various Temperature Measuring Instruments

(a) Mercury — in glass thermometer

(b) Thermocouple

2. To study the working of Bourdon Pressure Gauge and to check the calibration of the
gauge in a dead-weight pressure gauge calibration set up.

3. To study a Linear Variable Differential Transformer (LVDT) and use it in a simple
experimental set up to measure a small displacement.

4. To measure load (tensile/compressive) using load cell on a tutor.

5. To measure torque of a rotating shaft using torsion meter/strain gauge torque
transducer.

6. To measure the speed of a motor shaft with the help of non-contact type pick-ups
(magnetic or photoelectric).

7. To measure the stress & strain using strain gauges mounted on simply supported
beam/cantilever beam.

8. To measure static/dynamic pressure of fluid in pipe/tube wusing pressure
transducer/pressure cell.

9. To test experimental data for Normal Distribution using Chi Square test.

10. Vibration measurement.

11. To study various types of measurement Error.

Course Outcomes:

1 - To understand about the applications of measurement systems.
2 - To understand about the basics and working principle of pressure, temperature and flow

measurement.

3 - Identify the different variation of measurement parameter with various input conditions.
4 - To analyze the primary, secondary and tertiary measurements.

5 - To learn about the various control devices and parts of measurement systems

Note:

1. At least eight experiments are to be performed in the Semester.




Theory 75 Marks

MC-106G : (ENVIRONMENT SCIENCE)

Field Work 25 Marks (Practical/Field visit)

Unit-1 The Multidisciplinary nature of environment studies. Definition,

scope and importance.

(2 lecture)

Unit-2 Natural Resources :

Renewable and non-renewable resources :

Natural resources and associated problems.

a)

b)

d)

Forest resources : Use and over-exploitation : deforestation,
case studies. Timber extraction, mining dams and their
effects on forests and tribal people.

Water resources : Use and over-utilization of surface and
ground water, floods, drought, conflicts over water, dams-
benefits and problems.

Mineral resources : Use and exploitation, environmental effects
of extracting and using mineral resources, case studies.

Food resources : World food problems, changes, caused by
agriculture and overgrazing, effects of modern agriculture,

fertilizer-pesticide problems, Water logging, salinity, case
studies.

Energy resources : Growing energy needs; renewable and
non-renewable energy sources, use of alternate energy
sources, case studies.

Land resources : Land as a resource, land degradation,
man induced landslides, soil erosion and desertification.

Role of an individual in conservation of natural resources.

Equitable use of resources for sustainable lifestyles.

(8 lectures)

Unit-3 Ecosystems :

*

*

*

b.
C.
d.

oceans, estuaries)

Producers, consumers and decomposers.

Energy flow in the ecosystem.

Ecological succession.

Food chains, food webs and ecological pyramids.

Introduction, types, characteristic features, structure
and function of the following eco-system :

Forest ecosystem.
Grassland ecosystem.
Desert ecosystem.

Aquatic ecosystems (ponds, streams, lakes, rivers,
(6 lectures)

Unit-4 Biodiversity and its conservation

*

Introduction - Definition : Genetic, Species and
ecosystem diversity.

Value of biodiversity: consumptive use, productive
use, social, ethical, aesthetic and option values.

Biodiversity at global, National and local levels.
India as a mega-diversity nation.
Hot-spots of biodiversity.

Threats to biodiversity: habitat loss, poaching of
wildlife, man-wildlife conflicts.

Endangered and endemic species of India.

Conservation of biodiversity : In-situ and ex-situ
conservation of biodiversity.

(8 lectures)



Unit-5 Environmental pollution :
Definition, causes, effects and control measures of :
a)  Air pollution.
b)  Water pollution
c)  Soil pollution
d) Marine pollution
e) Noise pollution
f)  Thermal pollution
g)  Nuclear hazards

* Solids waste management: causes, effects and
control measures of urban and industrial wastes.

*  Role of an individual in prevention of pollution.
*  Pollution case studies.

*  Disaster management : floods, earthquake, cyclone
and landslides.

(8 lectures)
Unit-6 Social issues and the Environment:
*  From unsustainable to sustainable development.
*  Urban problems related to energy.

* Water conservation, rain water harvesting,
watershed management.

* Resettlement and rehabilitation of people : its
problems and concerns case studies.

* Environmental ethics : Issues and possible solutions.

* Climate change, global warming, acid rain, ozone layer

depletion, nuclear accidents and holocaust. Case studies.

* Wasteland reclamation.

* Consumerism and waste products.

* Environment Protection Act.

* Air (Prevention and Control of pollution) Act.

* Water (Prevention and Control of pollution) Act.
* Wildlife Protection Act.

* Forest Conservation Act.

* Issues involved in enforcement of environmental
legislation.
* Public awareness. (7 lectures)

Unit-7 Human population and the Environment.
Population growth, variation among nations.
Population explosion- Family Welfare Programme.
Environment and human health.

Human Rights.

Value Education.

HIV/AIDS.

Woman and Child Welfare

Role of Information Technology in Environment and human
health.

Case Studies. (6 lectures)
Unit-8 Field Work :

Visit to a local area to document environmental assets -
river/forest/grassland/hill/mountain.

Visit to a local polluted site-urban/Rural/ Industrial/
Agricultural.

*  Study of common plants, insects, birds.

Study of simple ecosystems- pond, river, hill slopes, etc. (Field
work equal to 10 lecture hours).
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The scheme of the paper will be under :

The subject of Environmental Studies will be included as a
qualifying paper in all UG Courses and the students will be
required to qualify the same otherwise the final result will not be
declared and degree will not be awarded.



The duration of the course will be 40 lectures. The examination will
be conducted along with the semester examinations.

Exam. Pattern : In case of awarding the marks, the paper will carry
100 marks. Theory: 75 marks, Practical/ Field visit : 25 marks.
The structure of the question paper will be :

Part- A: Short Answer Pattern : 15marks
Part- B : EssayType with inbuilt choice :  60marks
Part-C : Field Work (Practical) : 25marks

Instructions for Examiners :

Part- A : Question No. 1 is compulsory and will contain five
short- answer type question of 3 marks each covering the entire
syllabus.

Part-B : Eight essay type questions (with inbuilt choice) will be set
from the entire syllabus and the candidate will be required to answer
any four of them. Each essay type question will be of 15 marks.

The examination of the regular students will be conducted by

the concerned college/Institute. Each student will be required to
score minimum 40% marks separately in theory and practical/Field
visit. The marks in this qualifying paper will not be included in
determining the percentage of marks obtained for the award of degree.
However, these marks will be shown in the detailed marks certificate
of the students.
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y al
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221G
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6 LC-ECE- Network Theory Lab olol > 25 i 25 50 | 1 3 2
212G
LC-ECE-213G |PCB & ELECTRONIC 2
7 WORKSHOP LAB 00| 2 50 - 50 100 | 2 3
HSMC-01G |Economics for
8 Engineers (Common |3 0 | O 25 75 - 100 | 3 3 3
with CSE)
P :
9 MC-106G En.V|ronmentaI 3lol1 25 75 i i i 3 4
Science
Total 700 | 19 27

*MC-106G is a mandatory non —credit course in which the students will be required passing

marks in theory.




MAHARSHI DAYANAND UNIVERSITY, ROHTAK

SCHEME OF STUDIES & EXAMINATIONS
B.TECH (Electronics and Communication Engineering)

Common with

B.Tech (Electronics and Tele Communication)
SEMESTER —4th w.e.f. 2019-20

Teaching [Marks| Examination Duratio Conta
S Schedule | of Marks Tota |Cred n of ct
" | Course No. Course Title L |T| P | Class | Theor| Practic| | it Hrs./w
No. Exam
work | vy al k.
PCC- Communication System 3
1 ECE202G 3|0 - 25 75 - 100 3 3
LC- Communication System 2
2 |ECE204G |lab 0|0 2| 25 - 25 50 | 1 3
PCC- Analog Circuits 3
3 |ECE206G 3 (0| - 25 75 - 100 | 3 3
LC- Analog Circuits lab 2
4 |ECE208G 0|0 2| 25 - 25 50 | 1 3
PCC- Digital Electronics
5 |ECE205G 311 - 25 75 - 100| 3 3 4
LC- Digital Electronics lab
6 |ECE207G 0|02 25 - 25 50 | 1 3 2
PCC- Microcontrollers 4
7 |ECE210G 31| - 25 75 - 100 | 3 3
LC-ECE- Microcontrollers Lab
8 214G 0 (0] 2 25 - 25 50 1 3 2
9 |HSMC-02G |Organizational Behavior| 5 | 5| 5 | 55 75 ) 100 3 3 3
BSC-MATH- [Mathematics-1ll (Partial
10 202G d|fferent|aliequat|ons 311! - 55 75 i 100| 4 3 4
and Numerical
methods)
Total 800 | 23 29




NOTE: At the end of 4th semester each student has to undergo Practical Training of 4/6 weeks in an
Industry/ Institute/ Professional Organization/ Research Laboratory/ training centre etc. and
submit typed report along with a certificate from the organization & its evaluation shall be carried
out in the 5th Semester.

PCC-ECE201G Electronic Devices
L T P Credits Sessional Marks: 25
3 0 - 03 Theory Marks : 75

Duration of Exams: 3 Hours
Course Objective: The objectives of this course are as under:
1. To provide explanation about the operation of all the important electronic devices
2. To study and understand the I/O behavior of various electronics devices to variable
inputs
3. To demonstrate how electronic devices are used to design efficient electronic
applications

Unit 1
Basic Semiconductor And Pn-Junction Theory: Introduction, Atomic Structure, Band Theory of
Semiconductors, Covalent Bond, Metals, Insulators & Semiconductors, Effect of Temperature
on Conduction, Drift Current ,Donor & Accepter Impurities in Semiconductor, Law Of Mass
Action, Hall's Effect, Hall Coefficient & Mobility, Poisson and continuity equation.

Characteristics Of Diode:PN-Junction, Construction Types, Unbiased Junction, Biased Junction,
Space Charge Region, Diode Characteristics & Parameters, Diode Capacitance, Diode
Resistance, DC And AC Load Lines, Diode Testing, Zener And Avalanche Breakdown Diodes,
Tunnel Diode, Temperature Characteristics of Diode, Reverse Recovery Time, Switching
Characteristics of Diode.

Unit 2
Diode Applications:Half Wave, Full Wave Center Tapped, Full Wave Bridge(Rectification),
Series Clipping Circuit, Shunt Clipping Circuit, Clamping Circuit, Bridge Voltage Doubler, Filtering
Circuit Using Capacitor & Inductor.

Junction Transistor: Introduction, Construction Of Junction Transistor, Circuit Symbols,
Transistor Operation, Unbiased Transistor, Operation Of Biased Transistor, Transistor Current
Components, DC & AC Load Line, Operating Point, Transistor Configuration CB, CE, CC,
Input/Output Characteristics, Early Effect(Base Width Modulation), Eber's-Moll-Model of
Transistor, Maximum Rating of Transistor, Transistor Testing, Transistor as an Amplifier,
Transistor as Oscillator.

Unit 3
Bjt Biasing:Bias Stability, Instability Due To B, Thermal Stability, Stability Factor, Fixed Biased
Circuits, Effect of Emitter Resistor, Collector to Base Bias, Voltage Divide Biasing, Advantage &
drawbacks of Biasing Techniques, Stability Factor calculation of Biasing Techniques, Bias
Compensation by various device, Thermal Runway, Transistor Dissipation, Thermal Resistance,
Condition of Thermal Stability



Small Signal Circuit: Two Port Network, Hybrid(H-Parameter)Model, Typical Values of H-
Parameter Model, Conversion of CE, CB, CC Configuration to Equivalent Hybrid Model, CB
Circuit Analysis, CE circuit with & without Re analysis, CC circuit analysis, Analysis of CE, CB & CC
Configuration with approximate Hybrid Model, Miller's Theorem, Dual of Miller Theorem.

Unit 4
FET: Introduction, The Junction FET, Basic Construction, Operation, P- Channel FET, N-Channel
FET, High Frequency Model of FET, Low Frequency FET Amplifiers, Transfer Characteristics of
FET, MOSFET, Enhancement Mode, Depletion Mode of FET, Circuit Symbol of MOSFET,V-
MOSFET.

Special Semicondutor Devices:Optoelectronic Devices, Photoconductors, Photo Diode, Photo
Transistor, Photo Voltaic Sensor, Photo Emission, Solar Cells, LED, LCD, Laser Diode, Schottky

Diode, SCR, TRIAC, DIAC, UJT, Single Electron Transistor. Infrared LEDs, IGBT, Opto Coupler.

Text/Reference Books:

1. Basic Electronics By Debashion DE. — Pearson Education.

2. Electronics Device & Circuit, By Robert Boylestad ,Louis Nashelsky, 11t Edition, Pearson
Education,2015.

3. Electronics Device Circuit By David.A.Bell -- Oxford

4. Integrated Electronics By Millman Halkias -- TMH.

5. Electronics Device &Circuit By Dharam Raj Cheruku -- Pearson Education.

6. Electronics Device &Circuit By B.P Singh and Rekha Singh 2" Edition — Pearson

Education.

Course Outcomes: At the end of the course, students will be able to:
1. Understand the operation of all the important electronic devices
2. Understand the I/O behavior of various electronics devices to variable inputs
3. Understand the design of efficient electronic applications

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks
each to be set by taking two questions from each unit. The students have to attempt five
questions in total, first being compulsory and selecting one from each unit.



LC-ECE203G Electronic Devices Lab

P Credits Class Work : 25 Marks

2 1 Theory : 25Marks
Total : 50 Marks
Duration of Exam. : 3 Hrs.

Course Objective: The objectives of this course are as under:

1.
2.

To introduce students to the characteristics of diodes, transistors, JFETs, and op-amps .
To provide understanding about the operation and characteristics of different
configurations of BJT.

To provide understanding about the operation and characteristics of different special
semiconductor devices.

LIST OF EXPERIMENTS:

u A W N R

O 00 N O

11
12
13
14
15

Analysis & study of half wave and full wave rectifiers

Analysis & study of power supply filter.

Analysis & study of diode as a clipper and clamper.

Analysis & study of zener diode as a voltage regulator.

Analysis & study of CE amplifier for voltage, current and Power gains input, output
impedances.

Analysis & study of CC amplifier as a buffer.

Analysis & study the frequency response of RC coupled amplifier.

Analysis & study of transistor as a constant current source in CE configuration .
To study characteristics of FET.

Analysis & study of FET common source amplifier.

Analysis & study of FET common drain amplifier.

Study and design of a DC voltage doubler.

To study characteristics of SCR.

To study characteristics of DIAC.

To study UJT as a relaxation oscillator.



Course Outcomes: At the end of the course, students will be able to:
1. Understand the characteristics of diodes, transistors, JFETs, and op-amps.
2. Understand the operation and characteristics of different configurations of BJT.
3. Understand the operation and characteristics of different special semiconductor
devices.

Note:-

1 Total ten experiments are to be performed in the semester.

2 At least seven experiments should be performed from the above list. Remaining three
experiments should be performed as designed and set by the concerned institution as
per the scope of the syllabus.

3 Atleast 5 experiments have to be simulated and results to be validated with
experimental results.



Data Structures

Course code PCC-CSE-221G
Category Professional Core Course
Data Structures

Course title

L T P Credits
Scheme and Credits

3 0 3
Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks
each to be set by taking two questions from each unit. The students have to attempt five
guestions in total, first being compulsory and selecting one from each unit.

Objectives of the course:

1. To impart the basic concepts of data structures and algorithms.
To understand concepts about searching and sorting techniques
To understand basic concepts about stacks, queues, lists, trees and graphs.
To enable them to write algorithms for solving problems with the help of

fundamental data structures

Unit 1:

Introduction: Basic Terminologies: Concept of Data Structure, Choice of right Data Structure,
Algorithms , how to design and develop algorithm . Operations: insertion, deletion, traversal
etc.; Analysis of an Algorithm, Searching: Linear Search and Binary Search Techniques.

Unit 2:

Stacks and Queues: Stack and its operations: Applications of Stacks: Expression
Conversion and evaluation queue, Types of Queue: Simple Queue, Circular Queue,

Priority Queue; Operations on each types of Queues.




Unit 3:

Linked Lists: Singly linked lists: Representation in memory, Algorithms of several operations:
Traversing, Searching, Insertion into, Deletion from linked list; Linked representation of Stack
and Queue, Header nodes, Doubly linked list: operations on it and algorithmic analysis; Circular
Linked Lists.

Trees: Basic Tree Terminologies, Different types of Trees: Binary Tree, Threaded Binary Tree,
Binary Search Tree. Applications of Binary Trees.

Unit 4:

Sorting and Hashing: Objective and properties of different sorting algorithms: Selection
Sort, Bubble Sort, Insertion Sort, Selection Sort Quick Sort, Merge Sort, Heap Sort;
Performance and Comparison among all the methods.

Suggested books:

“Fundamentals of Data Structures”, Illustrated Edition by Ellis Horowitz, Sartaj Sahni,
Computer Science Press.

Suggested reference books:

Algorithms, Data Structures, and Problem Solving with C++”, lllustrated Edition by Mark
Allen Weiss, Addison-Wesley Publishing Company

“How to Solve it by Computer”, 2nd Impression by R.G. Dromey, Pearson Education.

Course outcomes

1. For a given algorithm student will able to analyze the algorithms to determine the
time and computation complexity and justify the correctness.

2. For a given Search problem (Linear Search and Binary Search) student will able to
implement it.

3. For a given problem of Stacks, Queues and linked list student will able to
implement it and analyze the same to determine the time and computation
complexity.

4. Student will able to write an algorithm Selection Sort, Bubble Sort, Insertion Sort,
Quick Sort, Merge Sort, Heap Sort and compare their performance in term of
Space and Time complexity.

5. Student will able to implement Graph search and traversal algorithms and
determine the time and computation complexity.



PCC-ECE209G Signals and Systems

L T P Credits Sessional Marks: 25
3 0 - 3 Theory Marks °: 75
Duration of Exams: 3 Hours

COURSE OBIJECTIVES: To bring the Continuous-time and Discrete-time concepts, types of
signals and systems.
* To impart knowledge about representation, properties and applications of systems and
signals.
* To impart knowledge about transforms and their applications to signals and systems.

Unit 1
Introduction To Signal: Signal Definition, Classification with examples: Continuous —Time &
Discrete —Time, Continuous —valued & Discrete —valued, Analog & Digital, Deterministic &
Random, One Dimensional & Multi Dimensional, Even/Symmetric & Odd/Anti symmetric
signals, Causal, Non causal & Anti causal; Real & Complex, Periodic & Aperiodic, Energy &
Power signals; Representation of Discrete —Time signals, Elementary Discrete Time Signals.

Introduction To Discrete-Time Systems And Their Properties:Systems & Their Representation,
Independent variable transformations: Time Shifting, Time Reversal, Time Scaling, time shifting
and reversal; classification of Systems: Hardware, Software & Mixed Systems; Linear &
Nonlinear Systems; Static/without memory & Dynamic/ with memory Systems, Causal & Non
causal System; Invertible & Noninvertible; Stable & Unstable System, Time variant & Time
Invariant Systems.

Unit 2
Linear-Time Invarient (Lti) Systems And Their Advantages:LT| Systems, Discrete —time Signal
representation in terms of impulses, Impulse Response of Discrete Time LTI Systems, Finite
Impulse Response System, Infinite Impulse Response System, LTI Systems Properties, LTI
systems representation by Constant —Coefficient Difference Equation, LTI System
Characterization, Cascade & Parallel Connection of LTI Systems.

Introduction To Frequency Domain Representation:Concept of frequency for analog signals
and discrete —time signals, Fourier Series Representation of Periodic Signals, I/P O/P
Relationship for LTI Systems using Fourier Series, Filtering Concept. Fourier Transform
representation for Discrete —Time Signals, Properties of Discrete —Time Fourier Transform,
Systems Characterized by Linear Constant Coefficient Difference Equations.

Unit 3
Laplace Transform: Definition and Region of Convergence, Laplace transform applications to LTI
systems, Transfer function of LTI systems, Poles and Zeros in S-plane, Stability in S-domain.

Z-Transform And Its Inverse:Introduction to Z-Transform, Region of Convergence (ROC) for Z-
Transform, ROC for: Finite & Infinite Duration; Causal, Anti causal & Noncausal signals; Z-



Transform Properties, Relationship with Fourier Transform, Inverse Z-Transform, Rational Z —
Transforms, Poles & Zeros of Signals & Systems, Pole Location and Time Domain behavior for
Causal Signals; Applications of Z-Transform: System Function of an LTI System, Causality &
Stability of LTI Systems, Pole Zero Cancellation.

Unit 4
State Variable Technique:State Space Representation of Continuous —Time LTI Systems with
multi-input, multi-output; Solution of state equation for Continuous —Time Systems.
State Space Representation of Discrete —Time LTI Systems: single input single output and
multiple input multiple output systems, Solution of State Equation for Discrete-time LTI
Systems, Determining System function H(z).

Text Books:
1. A.V. Oppenheim, A. S. Willsky, with S. Nawab “Signals & Systems”, 2" Edition, Pearson
Education, 2015.
2. S. Salivahanan, C. Gnanapriya, “ Digital Signal Processing”, Second Edition, McGraw Hill
Education.
3. J. G. Proakis, D. G. Manolakis, “Digital Signal Processing, Principles, Algorithms, &
Applications”, 4t Edition, Pearson Education.

Reference Books:
1. Smarajit Ghosh,”Signal & Systems”,Pearson Education.
2. Nagrath & R. Ranjan, “Signals & Systems”, TMH.
3. Schaum Series, “Signals & Systems”,Sue & Ranjan.
4. R.F. Ziemer, W.H. Tranter and D.R. Fannin, "Signals and Systems - Continuous and
Discrete", 4th Edition, Pearson Educatio.

5. B.P. Lathi, "Signal Processing and Linear Systems", Oxford University Press, c1998.

6. Douglas K. Lindner, "Introduction to Signals and Systems", McGraw Hill International
Edition

7. M. J. Roberts, "Signals and Systems - Analysis using Transform methods and MATLAB",
TMH, 2003.

Course Outcomes:
At the end of this course students will demonstrate the ability to:
® Analyze different types of signals and systems.
e Represent continuous and discrete time signals and systems in time and frequency
domain using different transforms.
e Get familiarized with the characteristics and applications of Linear Time Invariant
System.
e Analyze LTI systems using Laplace/Z-Transform.

Note:
1. Examiner will set nine questions in total. Question one will be compulsory. Question one

will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15
marks each to be set by taking two questions from each unit. The students have to
attempt five questions in total, first being compulsory and selecting one from each unit.



PCC-ECE211G Network Theory

L T P Credits Class Work : 25 Marks
3 1 0 3 Theory : 75 Marks
Total : 100 Marks
Duration of Exam: 3 Hrs.

Course Objective: The objectives of this course are as under:
1. To prepare the students to have a basic knowledge in the analysis of Electric Networks
2 To solve the given circuit with various theorems and methods.
3 To analyze the various three phase circuits star and delta connections.
4 To distinguish between tie set and cut set methods for solving various circuits.
5 To design various types of filters.
6 To relate various two port parameters and transform them.

Unit |

Fundamentals of Network Analysis: Node and Mesh Analysis, matrix approach of network
containing voltage and current sources, and reactances, source transformation and duality.

Network theorems: Superposition, reciprocity, Thevenin’s, Norton’s, Maximum power Transfer,
compensation and Tallegen's theorem as applied to AC. circuits.

Unit 2
Fourier Series: Trigonometric and exponential Fourier series: Discrete spectra and
symmetry of waveform, steady state response of a network to non-sinusoidal periodic inputs,
power factor, effective values.

Fourier Transform& Laplace Transform: Fourier transform and continuous spectra, three phase
unbalancedcircuit and power calculation.
Laplace transforms and properties: Partial fractions, singularity functions, waveform synthesis.

Unit 3
A.C Analysis: Analysis of RC, RL, and RLC networks with and without initial conditions with
Laplacetransforms evaluation of initial conditions, Behaviors of series and parallel resonant
circuits.

Transient behavior: concept of complex frequency, Driving points and transfer functions poles
and zeros of immittance function, their properties, sinusoidal response from pole-zero
locations,

convolution theorem.



Unit 4
Two port network and interconnections: Characteristics and parameters of two port networks,
Network Configurations, short-circuit Admittance parameters, open-circuit impedance
parameters, Transmission parameters, hybrid parameters, condition for reciprocity &
symmetry, Inter-relationships between parameters of two-port network sets, Inter-connection
of two port networks.

Topology: Principles of network topology, graph matrices, network analysis using graph theory

Filter Analysis: Introduction to band pass, low pass, high pass and band reject filters, Analysis &
design of prototype high-pass, prototype low-pass, prototype band-pass, and prototype band-
reject filter.

Text Books:

1. Van, Valkenburg.; “Network Analysis”, 3™ Edition, Pearson Education, 2015.

2. Sudhakar A. Shyammohan, S. P.; “Circuits and Network”; Tata McGraw-Hill New Delhi, 1994
3. A William Hayt, “Engineering Circuit Analysis” 8th Edition, McGraw-Hill Education

4. S.K Bhattacharya & Manpreet Singh, Network Analysis and Synthesis, Pearson Education,
2015.

Reference Books:
1. Network Theory by U.A Bakshi, V.A Bakshi, Technical Publications
2. “Fundamentals of Electric Circuit” by C.K Alexander and Sadiku.
3. A.V.Oppenheim, A.S. Willsky, with S. Nawaab “Signals & Systems”2"? Edition, Pearson
Education, 2015.

Course Outcomes:

At the end of this course students will demonstrate the ability to

1. Understand basics electrical circuits with nodal and mesh analysis.
2. Appreciate electrical network theorems.

3. Apply Laplace Transform for steady state and transient analysis.

4. Determine different network functions.

5. Appreciate the frequency domain techniques.

Note:
Examiner will set nine questions in total. Question one will be compulsory. Question one will

have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks
each to be set by taking two questions from each unit. The students have to attempt
five questions in total, first being compulsory and selecting one from each unit.



LC-ECE-212G NETWORK THEORY LAB
L T P Credits- 1 Class Work marks : 25
o 0 2 Theory marks : 25

Total marks : 50

Course Objective: The objectives of this course are as under:

1. To impart practical knowledge to the students about the basic theory concepts of
network theory and familiarize them with various kits, filters and parameters used in the
circuits.

2. To enable students to design and analyze various circuits using the network components
(Resistor, capacitor and inductor).

3. To make students practically capable of designing various types of filters implement
such filters for various high level applications and systems.

LIST OF EXPERIMENTS:

A: Simulation based

1. Introduction of circuit creation & simulation software like TINAPRO, P-Spice, Dr.-Spice/other
relevant Software

2. Transient response of RC, RL circuit on any of above software.

3. To find the resonance frequency, Band width of RLC series circuit using any of above software.
4. To plot the frequency response of low pass filter and determine half-power frequency.

5. To plot the frequency response of high pass filter and determine the half-power frequency.

6. To plot the frequency response of band-pass filter and determine the band-width.

B: Hardware Based

7. To calculate and verify "Z" & “Y” parameters of a two port network.

8. To determine equivalent parameter of parallel connections of two port network and study loading
effect.

9. To calculate and verify "ABCD" parameters of a two port network.

10. To synthesize a network of a given network function and verify its response.

Course Outcomes: At the end of the course, students will demonstrate the ability to:
1. Implement the basic network theory concepts practically and will be able to verify filter
results derived in theory.
2. Design and analyze various network and filter circuits for various practical problems.
3. Understand all the concepts and parameters of network theory.



NOTE: Ten experiments are to be performed, out of which at least seven experiments should be
performed from above list. Remaining three experiments may either be performed from the
above list or designed & setup by the concerned institution as per the scope of the syllabus.



LC-ECE-213G PCB & ELECTRONIC WORKSHOP LAB
L T P credits Class Work marks : 50

0 0 2 2 Theory marks : 50
Total marks : 100

Objective: To create interest in Hardware Technology.

1. Winding shop: Step down transformer winding of less than 5VA.

2. Soldering shop: Fabrication of DC regulated power supply

3. PCB Lab: (a) Artwork & printing of a simple PCB.

(b) Etching & drilling of PCB.

4. Wiring & fitting shop: Fitting of power supply along with a meter in cabinet.
5. Testing of regulated power supply fabricated.

Experiment to be performed

1. Introduction & Hands on experience to use circuit creation & simulation software like TINAPRO ,
PSPICE or ORCAD etc.

2. Design a full wave centre tapped rectifier & study the effect of capacitive filter & its output on a
virtual oscilloscope.

3. Design a RLC resonance circuit & verify the transient & phase response for different values of R,L &C.
4. Design a circuit for a fixed power supply.

5. Design a half adder using discrete components & verify the timing diagrams.

6. Convert the power supply circuit into PCB & simulates its 2D & 3D view.

7. PCB printing using screen printing or any other technique.

8. Etching of the above PCB.

9. UV exposure & Drilling of PCB.

10. Coating of etched PCB to protect it from oxidation.

11. Fabrication & placing of components as per above power supply circuit.

12. Testing of above circuit.

Course Outcomes: At the end of the course, students will be able to:
1. Understand the characteristics of diodes and filter circuits.
2. Understand the operation and characteristics of different types of rectifiers.
3. Understand the operation and characteristics of power supply.



Course Name :[ECONOMICS FOR ENGINEERS

Course Code :HSMC-01G External marks: 75
Credits 2 Internal marks: 25
L-T-P :2-0-0 Total marks: 100

Course Objectives:

1. Acquaint the students to basic concepts of economics
and their operational significance.

2. To stimulate the students to think systematically and objectively
about contemporary economic problems

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks
each to be set by taking two questions from each unit. The students have to attempt five
questions in total, first being compulsory and selecting one from each unit.

SYLLABUS
UNIT-1

Definition of Economics- Various definitions, types of economics- Micro and Macro Economics,
nature of economic problem, Production Possibility Curve, Economic laws and their nature,
Relationship between Science, Engineering, Technology and Economic Development. Demand-
Meaning of Demand, Law of Demand, Elasticity of Demand- meaning, factors effecting it, its
practical application and importance.

UNIT-2

Production- Meaning of Production and factors of production, Law of variable proportions,
Returns to scale, Internal and external economies and diseconomies of scale. Various concepts
of cost of production- Fixed cost, Variable cost, Money cost, Real cost, Accounting cost,
Marginal cost, Opportunity cost. Shape of Average cost, Marginal cost, Total cost etc. in short
run and long run.

UNIT-3

Market- Meaning of Market, Types of Market- Perfect Competition, Monopoly, Monopolistic
Competition and Oligopoly (main features). Supply- Supply and law of supply, Role of demand
& supply in price determination and effect of changes in demand and supply on prices.

UNIT 4

Indian Economy- Nature and characteristics of Indian economy as under
developed,developing and mixed economy (brief and elementary

introduction), Privatization - meaning, merits and demerits. Globalization of

Indian economy - merits and demerits. Banking- Concept of a Bank,

Commercial Bank- functions, Central Bank- functions, Difference between

Commercial & Central Bank.



Course Outcomes: By the end of this course the student will be able to:

1. The students will able to understand the basic concept of economics.
2. The student will able to understand the concept of production and cost.
3. The student will able to understand the concept of market.

4. The student will able to understand the concept of privatization,
globalization and banks.

Suggested Books:

. Chopra P. N., Principle of Economics, Kalyani Publishers.

. Dewett K. K., Modern economic theory, S. Chand.

. H. L. Ahuja., Modern economic theory, S. Chand.

. Dutt Rudar & Sundhram K. P. M., Indian Economy.

. Mishra S. K., Modern Micro Economics, Pragati Publications.
. Singh Jaswinder, Managerial Economics, dreamtech press.

o b WN B

7. A Text Book of Economic Theory Stonier and Hague (Longman’s Landon).

8. Micro Economic Theory — M.L. Jhingan (S.Chand).

9. Micro Economic Theory - H.L. Ahuja (S.Chand).

10. Modern Micro Economics : S.K. Mishra (Pragati Publications).

11. Economic Theory - A.B.N. Kulkarni & A.B. Kalkundrikar (R.Chand & Co).
12. Jain T.R., Economics for Engineers, VK Publication.



ENVIRONMENTAL SCIENCE

MC-106G
T P Credits Class Work : 25 Marks
0 1 - Theory : 75 Marks
Duration of Exam: 3 Hrs.
Unit-1

The Multidisciplinary nature of environmental studies. Definition, scope and importance. (2
lecture)

Unit-2

Natural Resources:

Renewable and non-renewable resources :

Natural resources and associated problems.

a)

b)

f)

Forest resources : Use and over-exploitation : deforestation, case studies. Timber
extraction, mining dams and their effects on forests and tribal people.

Water resources : Use and over-utilization of surface and ground water, floods, drought,
conflicts over water, dams- benefits and problems.

Mineral resources : Use and exploitation, environmental effects of extracting and using
mineral resources, case studies.

Food resources : World food problems, changes, caused by agriculture and overgrazing,
effects of modern agriculture, fertilizer-pesticide problems, Water logging, salinity, case
studies.

Energy resources : Growing energy needs; renewable and non- renewable energy
sources, use of alternate energy sources, case studies.

Land resources : Land as a resource, land degradation, man induced landslides, soil
erosion and desertification.

Role of an individual in conservation of natural resources.

Equitable use of resources for sustainable lifestyles.
(8 lectures)



Unit-3

Ecosystems :

E3

o

Producers, consumers and decomposers.

Energy flow in the ecosystem.

Ecological succession.

Food chains, food webs and ecological pyramids.

Introduction, types, characteristic features, structure and function of the following
eco-system :

Forest ecosystem.
Grassland ecosystem.
Desert ecosystem.

Aguatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries). (6 lectures)

Unit-4

Biodiversity and its conservation :

Introduction - Definition : Genetic, Species and ecosystem diversity.

Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic
and option values.

Biodiversity at global, National and local levels.

India as a mega-diversity nation.

Hot-spots of biodiversity.

Threats to biodiversity : habitat loss, poaching of wildlife, man-wildlife conflicts.
Endangered and endemic species of India.

Conservation of biodiversity : In-situ and ex-situ conservation of biodiversity.

(8 lectures)



Unit-5

Environmental pollution :

Definition, causes, effects and control measures of :

a)
b)
c)
d)
e)
f)

g)

*

Air pollution.
Water pollution
Soil pollution
Marine pollution
Noise pollution
Thermal pollution
Nuclear hazards

Solids waste management: causes, effects and control measures of urban and
industrial wastes.

Role of an individual in prevention of pollution.
Pollution case studies.
Disaster management : floods, earthquake, cyclone and landslides.

(8 lectures)

Unit-6

Social issues and the Environment:

From unsustainable to sustainable development.

Urban problems related to energy.

Water conservation, rain water harvesting, watershed management.

Resettlement and rehabilitation of people : its problems and concerns case studies.
Environmental ethics : Issues and possible solutions.

Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents
and holocaust. Case studies.

Wasteland reclamation.

Consumerism and waste products.

Environment Protection Act.

Air (Prevention and Control of pollution) Act.
Water (Prevention and Control of pollution) Act.

Wildlife Protection Act.

Forest Conservation Act.



* Issues involved in enforcement of environmental legislation.

*  Public awareness.
(7 lectures)

Unit-7
Human population and the Environment :
Population growth, variation among nations. Population explosion- Family
Welfare Programme. Environment and human health.

Human Rights. Value Education. HIV/AIDS.
Woman and Child Welfare

Role of Information Technology in Environment and human health.
Case Studies. (6 lectures)

Unit-8
Field Work :

* Visit to a local area to document environmental assets -
river/forest/grassland/hill/mountain.

* Visit to a local polluted site-urban/Rural/ Industrial/ Agricultural.

* Study of common plants, insects, birds.
*  Study of simple ecosystems- pond, river, hill slopes, etc.
(Field work equal to 10 lecture hours).
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The scheme of the paper will be under :

The subject of Environmental Studies will be included as a qualifying paper in all UG Courses
and the students will be required to qualify the same otherwise the final result will not be
declared and degree will not be awarded.

The duration of the course will be 40 lectures. The examination will be conducted along with
the semester examinations.

Exam. Pattern : In case of awarding the marks, the paper will carry 100 marks. Theory : 75
marks, Practical/ Field visit : 25 marks.
The structure of the question paper will be :

Part- A : Short Answer Pattern : 15 marks
Part- B : Essay Type with inbuilt choice : 60 marks



Part-C : Field Work (Practical) : 25 marks

Instructions for Examiners :

Part- A : Question No. 1 is compulsory and will contain five short- answer type question of 3
marks each covering the entire syllabus.

Part-B : Eight essay type questions (with inbuilt choice) will be set from the entire syllabus and
the candidate will be required to answer any four of them. Each essay type question will be of
15 marks.

The examination of the regular students will be conducted by the concerned college/Institute.
Each student will be required to score minimum 40% marks separately in theory and
practical/Field visit. The marks in this qualifying paper will not be included in determining the
percentage of marks obtained for the award of degree. However, these marks will be shown in
the detailed marks certificate of the students.



PCC-ECE202G Communication System

L T P Credits Class Work :
25 Marks
3 0 0 3 Theory : 75 Marks

Total : 100 Marks
Duration of Exam: 3 Hrs.

Course Objective: The objectives of this course are as under:
* Tointroduce the students to the basics of different types of modulation techniques
* To aim at a comprehensive coverage of design of radio transmitter and receiver

Unit1
Introduction To Communication System: Modulation, Demodulation, Radio Frequency
Spectrum, Signals & their classification, Limitations & Advantages of a Communication System,
Comparison of Analog & Digital Communication Systems, Historical Perspective, Modes &
Medias of Communication.

Noise:Sources of Noise, External & Internal Noise, Noise Calculations, Noise Figure, Noise Figure
Calculation, Noise Temperature, Noise in Communication Systems, Band Pass Noise Model,
Cascaded States & its Noise Figure Calculation, Signal in presence of Noise, Pre-Emphasis & De-
Emphasis, Noise Quieting Effect, Capture Effect, Noise in Modulation Systems.

Unit 2
Linear Modulation: (AM) Basic definition & derivation for Modulation & Modulation Index,
Modulation & Demodulation of AM, Suppressed Carrier Modulation, Quadrature Amplitude
Modulation, SSB-SC, DSB-SC, VSB Modulation & Demodulation, Comparison of various AM
Systems, Generation of AM waves.

Angle Modulation:

Basic definition & derivation for Modulation & Modulation Index, Generation of FM waves,
Comparison between PM & FM, Frequency Spectrum of FM, B.W. & required spectra, Types of
FM, vector representation of FM, Universal Curve, Multiple FM, Demodulation of FM waves,
Demodulation of PM waves, Comparison between AM & FM.

Unit 3
Transmitters & Receivers:Classification of Radio Transmitters, Basic Block Diagram of Radio
Transmitter, Effect of Feedback on operation of Transmitter, Radio Telephone Transmitters,
Privacy Device in Radio Telephony, FM Transmitter using Reactance Modulator, Armstrong FM
Transmitter, Radio Receivers, Classification, TRF Receiver, Super Heterodyne Receiver, Image
Rejection & Double Spotting, Choice of IF, Tracking & Alignment of Receivers, AGC.

Pulse Analog Modulation:Sampling theory, TDM, FDM, PAM, PWM, PPM, Modulation &
Demodulation techniques of above all.



UNIT 4
Pulse Digital Modulation: Elements of Pulse Code Modulation, Noise in PCM Systems,
Bandwidth of PCM Systems, Measure of Information, Channel Capacity, Channel Capacity of
PCM System, Differential Pulse Code Modulation (DPCM). Delta Modulation (DM)

Digital Carrier Modulation And Demodulation Techniques:Digital Modulation Formats,
Coherent Binary Modulation & Demodulation: ASK, BPSK, BFSK, Coherent Quadrature
Modulation & Demodulation Techniques: QPSK, MSK.

Non Coherent BFSK, Differential PSK, M-Ary Modulation & Demodulation Techniques: M-Ary
PSK, M-Ary QAM, M-Ary FSK, Synchronization: Carrier & Symbol Synchronization.

Reference Books:

1. Communication Systems By Manoj Duhan —I. K. International
2. Electronic Communication Systems By Kennedy — TMH
3. Communication Systems By Singh & Sapre — TMH
4. Communication System Engineering By John G. Proakis and Masoud Salehi,
Pearson Education, 2015.
5. Analog Communication By P. Chakarbarti — DR & Co.
6. Communication Systems By Simon Haykins — Wiley
COURSE OUTCOMES:

* Student will be familiar with concept of modulation and various modulation techniques
*  Ability to model noise in communication systems
*  Familiarity with design of radio transmitter and receiver

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks
each to be set by taking two questions from each unit. The students have to attempt five
questions in total, first being compulsory and selecting one from each unit.



LC-ECE204G Communication System Lab

L T P Credits Class Work : 25 Marks
- - 2 1 Theory : 25Marks
Total : 50 Marks
Duration of Exam. : 3 Hrs.
COURSE OBIJECTIVES:

* To provide the basic understanding about various modulation techniques.
* To analyze different characteristic parameters of these modulation techniques.

LIST OF EXPERIMENTS:

1. To study and waveform analysis of amplitude modulation and determine the
modulation index of amplitude modulation.

2. To study and waveform analysis of amplitude demodulation by any method.

3. To study and waveform analysis of frequency modulation and determine the

modulation index of frequency

modulation.

To study and waveform analysis of frequency demodulation by any method.

To study Amplitude Shift Keying (ASK) modulation.

To study Frequency Shift Keying (FSK) modulation.

To study Phase Shift Keying (PSK) modulation.

To study and waveform analysis of phase modulation.
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To study Phase demodulation.

10. To study Pulse code modulation.

11. To study Pulse amplitude modulation and demodulation.

12. To study Pulse width modulation.

13. To study Pulse position modulation.

14. To study delta modulation.

15. To deliver a seminar by each student on ADVANCE COMMUNICATION
SYSTEM.

COURSE OUTCOMES:

* Students are able to analyze digital communication signals.



* Students understand the basics of PAM, QAM, PSK, FSK, and MSK.
* They can analyze noise and disturbance in modulated signals.
Note:-
1 Total ten experiments are to be performed in the semester
2 At least seven experiments should be performed from the above list. Remaining three
experiments should be performed as designed and set by the concerned institution as per
the scope of the syllabus.



PCC-ECE206G Analog Circuits

L T P Credits Sessional Marks: 25

3 0 - 03 Theory Marks: 75
Duration of Exams: 3 Hours

Course Objective: The objectives of this course are as under:
1. To understand the characteristics of diodes and transistors
2. To design and analyze various rectifier and amplifier circuits
3. To design sinusoidal and non-sinusoidal oscillators
4. To understand the functioning of OP-AMP and design OP-AMP based circuits
5. To design ADC and DAC

Unit 1
High Frequency Analysis Of Bjt And Multistage Amplifier: Hybrid Pi Model, CE Short Circuit
Gain, Frequency Response, Alpha Cut off Frequency, Gain Bandwidth Product, Emitter Follower
at High Frequencies. RC Coupled Transistor Amplifier, Lower & Upper Cut off Frequency,
Frequency Response curve & Bandwidth, Transformer Coupled Amplifier, Direct Coupled
Amplifier, Cascode Amplifier, Darlington Pair Amplifier, Distortion In Amplifiers.

Feedback Amplifiers: Feedback concept , Transfer Gain with Feedback, General Characteristics
of Negative Feedback, Advantages & disadvantages, Input And Output Resistance, Voltage
Series Feedback topology, Voltage Shunt, Current Series & Current Shunt topology ,Equivalent
circuit for each topology, Effects of Negative Feedback.

Unit 2
Oscillators: Introduction, Barkhausen Criterion, Oscillator with RC Feedback circuit (RC Phase
Shift, Wien Bridge), Tuned Collector, Tuned Base Oscillator, LC Feedback circuits (Hartley,
Colpitts), Condition for Sustained Oscillations & Frequency of Oscillations, Crystal Oscillator.

Power Amplifier: Definition, Application & Types of Power Amplifiers, Amplifier Classes of
Efficiency (Class - A, B, AB, C), Push Pull Amplifiers, Distortion in Simple & Push Pull Amplifier,
Complementary Push Pull Amplifier, Integrated Circuit Power Amplifier , Introduction to
MOSFET & CLASS D Power Amplifier.

Unit 3
Voltage Regulators: Voltage Regulation, Basic Series Regulators, Basic Shunt Regulators, Power
Supply Parameters, Basic Switching Regulators, Step up Configuration, Step down
Configuration, IC Voltage Regulator, SMPS.

Integrated Circuit Fabrication Process: oxidation, diffusion, ion implantation, photolithography,
etching, chemical vapour deposition, sputtering, twin-tub CMOS process.



Unit 4
Operational Amplifier Fundamentals: Block Diagram Representation, Ideal OP-AMP, OP-AMP
Equivalent Circuit, Ideal Voltage Transfer Curve, Input Offset Voltage, Input Bias Current, Input
Offset Current, Output Offset Voltage, Thermal Drift, Effect of Variation in Power Supply
Voltages on Offset Voltage, Common Mode Configuration and CMRR, Frequency Response of
OP-AMP: Open Loop Response, Close Loop Response, Input and Output Impedances, Effect of
Finite Gain Bandwidth Product, Slew Rate.

Operational Amplifier Applications: Linear and non-linear applications-ADC and DAC,
Multivibrators, Astable Multivibrator, Monostable Multivibrator, Bistable Multivibrator, 555
Timer, Monostable & Astable Operation with 555 Timer.

Text/Reference Books:
1. Electronics Device &Circuit By David.A. Bell - Oxford University Press.
2. Electronics Device & Circuit By Theodore F. Bogart, Jeffrey.S.Bealey,Guilermo Rico — 6%
Edition, Pearson Education.
3. Electronics Device & Circuit By Robert Boylestad ,Louis Nashelsky, 11 Edition, Pearson
Education, 2015.
4. Electronics Device By Floyd , 9t Edition, Pearson Education, 2015.
5. Integrated ElectronicsBy Millman Halkias - TMH.
6. Electronic Devices & Circuits By B.P Singh and Rekha Singh, 2" Edition, Pearson
Education.
7. Electronics Device & Circuit By Sanjeev Gupta.
Electronics Device & Circuit By I. J. Nagrath - PHI
9. Electronic Principles By Albert Malvino.

0o

Course Outcomes: At the end of the course, students will be able to:
1. Understand the characteristics of diodes and transistors
2. Design and analyze various rectifier and amplifier circuits
3. Design sinusoidal and non-sinusoidal oscillators
4. Understand the functioning of OP-AMP and design OP-AMP based circuits
5. Design ADC and DAC

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks
each to be set by taking two questions from each unit. The students have to attempt five
guestions in total, first being compulsory and selecting one from each unit.



LC-ECE208G Analog Circuits Lab

L T P Credits Class Work : 25 Marks
- - 2 1 Theory : 25Marks
Total : 50 Marks

Duration of Exam. : 3 Hrs.

Course Objective: The objectives of this course are as under:
® To understand the characteristics and AC analysis of RC coupled amplifier.
e To understand the operation and characteristics of different oscillators, regulators and
timers.
e To understand the operation of power supply.

LIST OF EXPERIMENTS:

To analyze and study frequency response of RC coupled amplifier.
To analyze and study different types of feedback topology.

To analyze and study RC phase shift oscillator.

To analyze and study wein bridge oscillator.

To analyze and study three terminal IC voltage regulator.

To draw characteristics of a transistor.

To analyze and study CE amplifier and calculate its gain.

To analyze and study 555 timer as a square wave generator.
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To analyze and study SMPS power supply.
10 To analyze and study working of Push-Pull amplifier.

Course Outcomes: At the end of the course, students will be able to:
1. Understand the characteristics and AC analysis of RC coupled amplifier.
2. Understand the operation and characteristics of different oscillators, regulators and
timers.
3. Understand the operation of power supply.

Note:-

1 Total ten experiments are to be performed in the semester.

2 At least seven experiments should be performed from the above list. Remaining three
experiments should be performed as designed and set by the concerned institution as
per the scope of the syllabus.

3 Atleast 5 experiments have to be simulated and results to be validated with
experimental results.



PCC-ECE205G Digital Electronics

L T P Credits Sessional Marks : 25
3 1 - 3 Theory Marks : 75
Duration of Exams : 3 Hours

Course Objective: The objectives of this course are as under:

1. To provide a comprehensive introduction to digital logic design leading to the ability to
understand binary codes, binary arithmetic and Boolean algebra and its relevance to
digital logic design.

2. To design & analyze modular combinational circuits with MUX/DEMUX, Decoder,
Encoder etc.

3. To design & analyze synchronous sequential logic circuits.

4. To familiarize students with basics of digital logic families.

5. To Analyze and design simple systems composed of PLDs.

Unit 1
Logic Simplification: Review of Boolean Algebra and DeMorgan’s Theorem, SOP & POS formes,
Canonical forms comlements of a numbers ,addition and subtractions of a comlements
numbers, Realization Using Gates. Karnaugh maps up to 6 variables, Q M & VEM technique,

Unit 2
Combinational & Sequential Logic Design: Binary codes, error detection and correction code
,Code Conversion. Numericals
Comparators, Multiplexers, Encoder, Decoder, Driver & Multiplexed Display,Half andFull
Adders, Subtractors, Parallel Adders, Adder with Look Ahead Carry ,BCD Adder.

Unit 3
Sequential Logic Design: Building blocks like S-R, JK and Master-Slave JK FF, Edge triggered FF,
conversions of FF, Ripple and Synchronous counters, Ring and Johnson counter, UP & DOWN
counter, Sequence Generator,Shift registers.

Unit 4
PLDs and Finite state machines: Concept of Programmable logic devices like PAL,PLA ,ROM
,CPLD and FPGA. Logic implementation using Programmable Devices
Introduction, Design of synchronous FSM :Serial Binary Adder Sequence detector ,Parity Bit
Generator pulse train generator. Algorithmic State Machines charts :Introduction, Component
of ASM chart, Introductory examples of ASM chart.

Text/Reference Books:
1. R.P.Jain, “Modern digital Electronics”, Tata McGraw Hill, 4th edition, 2009
2. A.Anand Kumar, “Switching Theory & Logic Design”,PHI.

3. W.H. Gothmann, “Digital Electronics- An introduction to theory and practice”, PHI, 2"
edition ,2006.



6.

D.V. Hall, “Digital Circuits and Systems”, Tata McGraw Hill, 1989.

Morris Mano, “Digital Design: With an Introduction to the Verilogn HDL 5th Edition,
Pearson Education, 2013.

Morris Mano, “ Logic & Computer Fundamentals,4t" Edition, Pearson Education.

Course Outcomes: At the end of the course, students will demonstrate the ability to:

1.
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Note:

Design digital logic circuits depicting their ability to understand binary codes, binary
arithmetic and Boolean algebra, its axioms and theorems.

Design & analyze modular combinational circuits with MUX/DEMUX, Decoder, Encoder.
Design & analyze synchronous sequential logic circuits

Understand and design various digital circuits using different digital logic families.
Analyze and design simple systems composed of PLDs.

The paper setter will set two questions (with or without parts ) from each of four units
& a ninth compulsory question comprising of 5 to 10 sub-parts , covering the entire
syllabus . The examinee will attempt 5 questions in all, alongwith the compulsory
question ( with all its sub-parts ), selecting one question from each unit.

The use of programmable devices such as programmable calculators, phones etc. and sharing of
materials during the examination are not allowed

Note:

Examiner will set nine questions in total. Question one will be compulsory. Question one will

have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks
each to be set by taking two questions from each unit. The students have to attempt
five questions in total, first being compulsory and selecting one from each unit.



LC-ECE207G Digital Electronics Lab

T P Credits Class Work : 25 Marks

- 2 1 Theory : 25Marks
Total : 50 Marks
Duration of Exam. : 3 Hrs.

Course Objective: The objectives of this course are as under:
4. To impart practical knowledge to the students about the basic theory concepts of digital

5.

6.

electronics and familiarize them with various kits and 1.C’s used for digitally designing
the circuits.

To enable students to design and analyze various combinational and sequential circuits
using logic gates as well as medium scale integrated (MSI) components.

To make students practically capable of designing various types of counters and
implement such counters for various high level applications and systems.

LIST OF EXPERIMENTS:

1
2
3
4
5
6
7
8
9

To study & design basic gates.

To realize and minimize five & six variables using K-Map method .
To verify the operation of Multiplexer & De-multiplexer.

To perform Half adder and Full adder

To perform Half Substractor and Full substractor.

To verify the truth table of S-R,J-K, T & D Type flip flop .

To study FLIP- FLOP conversion.

To design & verify the operation of 3 bit synchronous counter.

To design & verify the operation of synchronous UP/DOWN decade counter using JK flip

10 To design & verify operation of Asynchronous counter.

11 To design and implement a ckt to detect a Count Sequence.

12 Conversion of state diagram to the state table and implement it using logical ckt.

Course Outcomes: At the end of the course, students will demonstrate the ability to:

4.

Implement the basic digital theory concepts practically and will be able to verify various
results derived in theory.

Design and analyze various combinational and sequential circuits for various practical
problems using basic gates and flip flops I.C’s.

Implement LSI and MSI circuits using programmable logic devices (PLDs).



Note:-

1. Each laboratory class/section shall not be more than about 20 students.
To allow fair opportunity of practical hands on experience to each student,each experiment
may either done by each student individually or in groupofnotmore than 3-4 students. Larger
groups be strictly discouraged/disallowed.



PCC-ECE210G Microcontrollers

L T P Credits Sessional Marks: 25
3 0 - 03 Theory Marks: 75
Total Marks: 100
Duration of Exams: 3 Hours

Course Objectives: The objectives of this course are as under:
1. To make the students understand the architecture of various microprocessor.
2. To acquaint the students with the exposure of assembly language programming of
Microprocessors.
3. To acquaint the students with a first-hand exposure of interfacing various peripheral
devices and develop applications based on these devices.

Unit 1
Overview of microcomputer systems and their building blocks, memory interfacing, concepts of
interrupts and Direct Memory Access, Architecture & Instruction set of microprocessors (8086).

Unit 2
Concepts of virtual memory, Cache memory, Architecture & Instructions set of X86 family
Microprocessors (80186, 80286, 80386, 80486).

Unit 3
Enhanced features of Pentium, Pentium Pro, Pentium-Il, Pentium-Ill, Pentium-IV, Multi-core
Technology, Mobile Processor.

Unit 4
Interfacing with peripherals - Serial I/O, parallel 1/O, A/D & D/A converters, PPl chip, DMA
controller, Programmable Interrupt Controller, Programmable interval timer chips. Introduction
to RISC processors ; ARM microcontrollers design.

Text / Reference Books:

1. D. V. Hall, Microprocessors and interfacing, Tata McGraw-Hill, 2" Edition, 2006.

2. Ray A. K. and Burchandi, Advanced Microprocessors and Peripherals Architectures,
Programming and Interfacing, Tata McGraw Hill, 2002.

3. Brey, The Intel Microprocessors 8086- Pentium Processor, 8" Edition, Pearson
Education.

4. M. A. Mazidi, J. P. Maizidi and Danny Causey, The X86 PC: Assembly Language, Design
and interfacing, 5™ Edition, Pearson Education, 2017.

5. Liu Yu-Chang and Gibson Glenn A., Microcomputer Systems: The 8086/8088 Family:
Architecture, Programming and Design, 2" Edition, Pearson Education, 2015.

6. L. B. Das, The X86 Microprocessor (Architecture, Programming and Interfacing), 2"
Edition, Pearson Education, 2014.



7. Daniel Tabak, Advanced Microprocessor”, Tata McGraw-Hill, 2" Edition, 2012.
8. B. Ram, Fundamentals of Microprocessor and Microcomputers, Dhanpat Rai
Publications, 5t edition, 2008.

Course Outcomes: At the end of this course, the students will demonstrate the ability to:
1. Do assembly language programming
2. Do interfacing design of peripherals.

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks
each to be set by taking two questions from each unit. The students have to attempt five
guestions in total, first being compulsory and selecting one from each unit.



LC-ECE-214G Microcontrollers Lab

T P Credits Class Work : 25 Marks

- 2 1 Theory : 25Marks
Total : 50 Marks
Duration of Exam. : 3 Hrs.

Course Objectives: The objectives of this course are as under:

To introduce the students with 8086 kit.

To acquaint them to do assembly language programming of 8086.

To acquaint them to do assembly language programming of 8086 for interfacing of
peripherals.

LIST OF EXPERIMENTS:

.

To study the architecture of 8086 microprocessor and 8086 microprocessor kit.
Write a program to add the contents of the memory location to the content of other
memory location and store the result in 3 memory location.

Write a program to add 16 bit number using 8086 instruction set.

Write a multiplication of two 16 bit numbers using 8086 instruction set.

Write a program for division of two 16 bit numbers using 8086 instruction set.

Write a program factorial of a number.

Write a Program to transfer a block of data with & without overlap.

Write a program to find the average of two numbers.

Write a Program to check whether data byte is odd or even

. Write a program to find maximum number in the array of 10 numbers.
. Write a program to find the sum of the first ‘n’ integers.

. Write a program to generate a square wave.

. Write a program to generate a rectangular wave.

. Write a program to generate a triangular wave.

Course Outcomes: At the end of the course, students will demonstrate the ability to:

1.
2.

Note:

Do assembly language programming of 8086.
Do assembly language programming of 8086 for interfacing of peripherals.

Total ten experiments are to be performed in the semester.

At least seven experiments should be performed from the above list. Remaining three
experiments should be performed as designed and set by the concerned institution as
per the scope of the syllabus.



Course code HSMC-02G

Course title ORGANIZATIONAL BEHAVIOUR
Scheme and Credits L T P Credits
3 0 0 3

Branches (B. Tech.) CSE/ECE

Class work 25

Exam 75

Total 100 Marks
Duration of Exam 03 Hours

The objective of this course is to expose the students to basic concepts of management and
provide insights necessary to understand behavioral processes at individual, team and
organizational level.

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks
each to be set by taking two questions from each unit. The students have to attempt five
guestions in total, first being compulsory and selecting one from each unit.

SYLLABUS

UNIT-1

Introduction of Management- Meaning, definitions, nature of management; Managerial
levels, skills and roles in an organization; Functions of Management: Planning, Organizing,
staffing, Directing & Controlling, Interrelationship of managerial functions, scope of
management & Importance of management. Difference between management and
administration.

UNIT -2

Introduction of organization:- Meaning and process of Organization, Management v/s
Organization; Fundamentals of Organizational Behavior: Concepts, evolution, importance and
relationship with other Fields; Contemporary challenges and opportunities of OB. Individual
Processes and Behavior-Personality- Concept, determinants and applications; Perception-
Concept, process and applications, Learning- Concept (Brief Introduction) ; Motivation-
Concept, techniques and importance



UNIT -3

Interpersonal Processes- Teams and Groups- Definition of Group, Stages of group
development, Types of groups, meaning of team, merits and demerits of team;
difference between team and group, Conflict- Concept, sources, types, management of
conflict; Leadership: Concept, function, styles & qualities of leadership. Communication
— Meaning, process, channels of communication, importance and barriers of
communication.

UNIT 4

Organizational Processes: Organizational structure - Meaning and types of
organizational structure and their effect on human behavior; Organizational culture -
Elements, types and factors affecting organizational culture. Organizational change:
Concept, types & factors affecting organizational change, Resistance to Change.

" Course Outcomes: By the end of this course the student will be able to:

1. Students will be able to apply the managerial concepts in practical life.

2. The students will be able to understand the concept of organizational behavior at
individual level and interpersonal level.

3. Students will be able to understand the behavioral dynamics in organizations.

4. Students will be able to understand the organizational culture and change

Suggested Books:

1. Robbins, S.P. and Decenzo, D.A. Fundamentals of Management, Pearson
Education Asia, New Delhi.

2. Stoner, J et. al, Management, New Delhi, PHI, New Delhi.

3. Satya Raju, Management — Text & Cases, PHI, New Delhi.

4. Kavita Singh, Organisational Behaviour: Text and cases. New Delhi: Pearson
Education.

5. Pareek, Udai, Understanding Organisational Behaviour, Oxford University
Press, New Delhi.

6. Robbins, S.P. & Judge, T.A., Organisational Behaviour, Prentice Hall of India, New
Delhi.

7. Ghuman Karminder, Aswathappa K., Management concept practice and cases, Mc
Graw Hill education.

8. Chhabra T. N., Fundamental of Management, Sun India Publications-New

Delhi.



Mathematics-lll (Partial differential equations and Numerical methods)

BSC-MATH-202G

Course code BSC-MATH-202G
Category Basic Science Course
Course title Mathematics-Ill (Partial differential equations and Numerical methods)
Scheme and Credits L T P Credits | Semester-1V
3 1 4
Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one
will have 6 parts of 2.5 marks from all units and remaining eight questions of 15 marks each to
be set by taking two questions from each unit. The students have to attempt five questions in
total, first being compulsory and selecting one from each Unit.

Unit-I

Partial Differential Equations of first order: Definition of Partial Differential Equations, First
order linear partial differential equations, Solutions of first order linear partial differential
equations, Charpit’s method for solving first order non-linear partial differential equations

Unit-II

Partial Differential Equations of higher order: Second-order linear partial differential equations
and their classification, Solution to homogenous and non-homogenous linear partial differential
equations of second order by complimentary function and particular integral method, Initial
and boundary conditions, D'Alembert's solution of the wave equation, Heat diffusion and
vibration problems, Separation of variables method to simple problems in Cartesian
coordinates, One dimensional diffusion equation and its solution by separation of variables

Unit-lll

Numerical Methods 1: Solution of polynomial and transcendental equations — Bisection
method, Regula-Falsi method and Newton-Raphson method, Finite differences, Interpolation



using Newton’s forward and backward difference formulae, Newton’s divided difference and
Lagrange’s formulae, Numerical differentiation, Numerical integration, Trapezoidal rule and
Simpson’s 1/3rd and 3/8 rules

Unit-IV

Numerical Methods 2: Taylor’'s series, Euler and modified Euler’s methods, Runge-Kutta
method of fourth order for solving first and second order ordinary differential equations, Finite
difference solution of two dimensional Laplace equation and Poission equation, Implicit and
explicit methods for one dimensional heat equation (Bender-Schmidt and Crank-Nicholson
methods), Finite difference explicit method for wave equation

Reference Books:

1. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons
2. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers
3. B. V. Ramana, Higher Engineering Mathematics, Tata McGraw-Hill Publishing Company

Limited
4. N. P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications
5. P. Kandasamy, K. Thilagavathy, K. Gunavathi, Numerical Methods, S. Chand and Company
6. S.S. Sastry, Introductory Methods of Numerical Analysis, PHI
Course Outcomes
The Students will learn:

1. To solve field problems in engineering involving partial differential equations.

2. To find roots of polynomial and transcendental equations using numerical methods.
3. To conduct numerical differentiation and numerical integration.

4. To solve differential equations using numerical methods.



M.D. UNIVERSITY, ROHTAK

SCHEME OF STUDIES AND EXAMINATION
B.TECH (Computer Science and Engineering)

Common with
B.Tech. (Information Technology)

&

B.Tech. (Computer Science and Information Technology)
SEMESTER 3" & 4t
Scheme effective from 2019-20

COURSE CODE AND DEFINITIONS

Course Code Definition
L Lecture
T Tutorial
P Practical
BSC Basic Science Courses
ESC Engineering Science Courses
HSMC Humanities and Social Sciences including Management courses
PCC Professional Core Courses
LC Laboratory Courses
MC Mandatory Courses
PT Practical Training
S Seminar




B.Tech. (Computer Science and Engineering)

Common with B.Tech. (Information Technology) &

B.Tech. (Computer Science and Information Technology)

Semester- 3

Scheme of Studies/Examination w.e.f. 2019-20

Tot Examination Schedule
Hours per week Dur
al (Marks) atio
Con Mar n of
Sr. . tact | Cre | kof
No. Course Code Course Title Hrs. | dit | Clas | The Pl:a Tot Exa
L T ) er s or ctic al m
P Y| al (Ho
wee wor urs)
k k
Database
1 PCC-CSE-201G | Management 3 0 0 3 3 25 75 100 3
Systems
2 | Pec-cs-a03 | DArstructures& 5 g g 3 | 3 | 25 | 7 100 | 3
Algorithms
3 PCC-CSE-205G | Digital Electronics 3 0 0 3 3 25 75 100 3
4 | peccse2076 | YN 2o Lo 2|2 |2 ]|7s 100 | 3
Programming
Mathematics - 11l
(Multivariable
s | BSEMATH- 1 Calculus and >l o | o | 2|2 ]2]7 100 | 3
203G . .
Differential
Equations)
6 | Hsmc-01G Economics for 3 oo | 3| 3|25 75 100 | 3
Engineers
Database
7 LC-CSE-209G Management 0 0 4 4 2 25 25 50 3
Systems LAB
8 | Locseanig | JERIFETONS | g g |y | 4 | 2 | 2 25 | 50 | 3
Data Structures &
9 LC-CSE-213G Algorithms LAB 0 0 4 4 2 25 25 50 3
Using C
10 | Lecseaisg | Pvehon o | o |2 |21 |o2s 25 | 50 | 3
Programming LAB
Total | 23 800




B.Tech. (Computer Science and Engineering)
Common with B.Tech. (Information Technology) &

B.Tech. (Computer Science and Information Technology)

Scheme of Studies/Examination w.e.f. 2019-20

Semester- 4
Tot Examination Schedule
Hours per week
P al (Marks) Dl,lr
atio
Con Mar nof
Sr. Course Title tact | Cre | kof
Course Code . Pra Exa
No. Hrs. | dit | Clas | The . Tot
L T P er S or ctic al m
P y al (Ho
wee wor urs)
k k
1 | PCC-CSE-202G Discrete 3 1 0 3 4 25 | 75 100 [ 3
Mathematics
Computer
2 | PCC-CSE-204G | Organization & 3 0 0 3 3 25 | 75 100 | 3
Architecture
3 | PCC-CSE-206G | Operating System 3 0 o | 3 3 | 25| 75 100 | 3
4 | pcccse208G | Obiect Oriented s ol ol 3| 3 | 25| 75 100 | 3
Programming
5 | HSMC-02G Organizational 3| ol ol 3 3 | 25 | 75 100 | 3
Behaviour
6 *MC-106G Environmental 3 0 1 4 0 _ _ _ _ 3
Sciences
7 PCC-CSE-210G Web Technologies 2 0 0 2 1 25 75 100 3
8 | LC-CSE-2126G Operating System | 0 s | 4 2 | 25 25 | 50 | 3
LAB
Object Oriented
9 LC-CSE-214G Programming LAB 0 0 4 4 2 25 25 50 3
Using C++
10. | LC-CSE-216G ‘L"’EbTeCh”°'°gies ol ol 21 21 1|2 25 | s0 | 3
a
Total | 22 750

"MC-106G is a mandatory non —credit course in which the students will be required passing
marks in theory.

NOTE: At the end of 4th semester each student has to undergo Practical Training of 4/6
weeks in an Industry/ Institute/ Professional Organization/ Research Laboratory/ training
centre etc. and submit typed report along with a certificate from the organization & its
evaluation shall be carried out in the 5th Semester.



Database Management System

Course code PCC-CSE-201G

Category Professional Core Course

Course title Database Management System

Scheme and Credits - I P Credits
3 0 3

Class work 25 Marks

Exam 75 Marks

Total 100 Marks

Duration of Exam 03 Hours

Objectives of the course

a. To understand the different issues involved in the design and implementation of a database
system.

b. To study the physical and logical database designs, database modeling, relational, hierarchical,
and network models

c. Tounderstand and use data manipulation language to query, update, and manage a database

d. To develop an understanding of essential DBMS concepts such as: database security, integrity,
concurrency, distributed database, and intelligent database, Client/Server (Database Server),
Data Warehousing.

e. To design and build a simple database system and demonstrate competence with the
fundamental tasks involved with modeling, designing, and implementing a DBMS.

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one will
have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each to
be set by taking two questions from each unit. The students have to attempt five questions in total,
first being compulsory and selecting one from each unit.

Unit: 1

Database system architecture: Data Abstraction, Data Independence, Data Definition
Language (DDL), Data Manipulation Language (DML). Data models: Entity-relationship model,
network model, relational and object oriented data models, integrity constraints, data
manipulation operations.

Unit: 2

Relational query languages: Relational algebra, Tuple and domain relational calculus, SQL3, DDL
and DML constructs, Open source and Commercial DBMS - MYSQL, ORACLE, DB2, SQL server.
Relational database design: Domain and data dependency, Armstrong's axioms, Normal forms,
Dependency preservation, Lossless design.

Query processing and optimization: Evaluation of relational algebra expressions, Query
equivalence, Join strategies, Query optimization algorithms.



Unit: 3
Storage strategies: Indices, B-trees, hashing,
Transaction processing: Concurrency control, ACID property, Serializability of scheduling, Locking

and timestamp based schedulers, Multi-version and optimistic Concurrency Control schemes,
Database recovery.

Unit: 4

Database Security: Authentication, Authorization and access control, DAC, MAC and RBAC
models, Intrusion detection, SQL injection.

Advanced topics: Object oriented and object relational databases, Logical databases, Web
databases, Distributed databases, Data warehousing and data mining.

Suggested books:
“Database System Concepts”, 6th Edition by Abraham Silberschatz, Henry F. Korth, S.
Sudarshan, McGraw-Hill.

Suggested reference books
“Principles of Database and Knowledge — Base Systems”, Vol 1 by J. D. Ullman,
Computer Science Press.
“Fundamentals of Database Systems”, 5th Edition by R. Elmasri and S. Navathe,
Pearson Education
“Foundations of Databases”, Reprint by Serge Abiteboul, Richard Hull, Victor Vianu,
Addison-Wesley

Course Outcomes

1. For a given query write relational algebra expressions for that query and optimize the
developed expressions

2. For a given specification of the requirement, design the databases using E R method and
normalization.

3. For a given specification, construct the SQL queries for Open source and Commercial
DBMS -MYSQL, ORACLE, and DB2.

4. For a given query optimize its execution using Query optimization algorithms

5. For a given transaction-processing system, determine the transaction atomicity,
consistency, isolation, and durability.

6. Implement the isolation property, including locking, time stamping based on
concurrency control and Serializability of scheduling.



Data Structure & Algorithms

Course code PCC-CSE-203G

Category Professional Core Course

Course title Data Structure & Algorithms

Scheme and Credits - ! P Credits
3 0 3

Class work 25 Marks

Exam 75 Marks

Total 100 Marks

Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one will
have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each to
be set by taking two questions from each unit. The students have to attempt five questions in total,
first being compulsory and selecting one from each unit.

Objectives of the course:

1. To impart the basic concepts of data structures and algorithms.
To understand concepts about searching and sorting techniques
To understand basic concepts about stacks, queues, lists, trees and graphs.
To enable them to write algorithms for solving problems with the help of
fundamental data structures

Unit 1:

Introduction: Basic Terminologies: Concept of Data Structure, Choice of right Data Structure,
Algorithms , how to design and develop algorithm , Complexity of algorithm. Operations: insertion,
deletion, traversal etc.; Analysis of an Algorithm, Searching: Linear Search and Binary Search
Techniques and their complexity analysis.

Unit 2:

Stacks and Queues: Stack and its operations: Algorithms and their complexity analysis,
Applications of Stacks: Expression Conversion and evaluation -corresponding algorithms and
complexity analysis. queue, Types of Queue: Simple Queue, Circular Queue, Priority Queue;
Operations on each types of Queues: Algorithms and their analysis.



Unit 3:

Linked Lists: Singly linked lists: Representation in memory, Algorithms of several
operations: Traversing, Searching, Insertion into, Deletion from linked list; Linked representation
of Stack and Queue, Header nodes, Doubly linked list: operations on it and algorithmic analysis;
Circular Linked Lists: all operations their algorithms and the complexity analysis.

Trees: Basic Tree Terminologies, Different types of Trees: Binary Tree, Threaded Binary Tree, Binary
Search Tree, AVL Tree; Tree operations on each of the trees and their algorithms with complexity
analysis. Applications of Binary Trees. B Tree, B+ Tree: definitions, algorithms and analysis.

Unit 4:

Sorting and Hashing: Objective and properties of different sorting algorithms: Selection Sort,
Bubble Sort, Insertion Sort, Selection Sort Quick Sort, Merge Sort, Heap Sort; Performance
and Comparison among all the methods.

Graph: Basic Terminologies and Representations, Graph search and traversal algorithms and
complexity analysis.

Suggested books:

“Fundamentals of Data Structures”, lllustrated Edition by Ellis Horowitz, Sartaj Sahni,
Computer Science Press.

Suggested reference books:

Algorithms, Data Structures, and Problem Solving with C++”, lllustrated Edition by Mark Allen
Weiss, Addison-Wesley Publishing Company
“How to Solve it by Computer”, 2nd Impression by R.G. Dromey, Pearson Education.

Course outcomes

1. Foragiven algorithm student will able to analyze the algorithms to determine the time
and computation complexity and justify the correctness.

2. For a given Search problem (Linear Search and Binary Search) student will able to
implement it.

3. For agiven problem of Stacks, Queues and linked list student will able to implement it
and analyze the same to determine the time and computation complexity.

4. Student will able to write an algorithm Selection Sort, Bubble Sort, Insertion Sort,
Quick Sort, Merge Sort, Heap Sort and compare their performance in term of Space
and Time complexity.

5. Student will able to implement Graph search and traversal algorithms and determine
the time and computation complexity.



DIGITAL ELECTRONICS

Course code PCC-CSE-205G

Category Professional Core Course

Course title Digital Electronics

Sch d Credit L ! P Credits Semester 3
cheme and Credits 3 0 0 3

Class work 25 Marks

Exam 75 Marks

Total 100 Marks

Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one will
have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each to
be set by taking two questions from each unit. The students have to attempt five questions in total,
first being compulsory and selecting one from each unit.

UNIT 1:

FUNDAMENTALS OF DIGITAL SYSTEMS AND LOGIC FAMILIES

Digital signals, digital circuits, AND, OR, NOT, NAND, NOR and Exclusive-OR operations, Boolean
algebra, examples of IC gates, number systems-binary, signed binary, octal hexadecimal number,
binary arithmetic, one’s and two’s complements arithmetic, codes, error detecting and correcting
codes.

UNIT 2:

COMBINATIONAL DIGITALCIRCUITS

Standard representation for logic functions, K-map representation, and simplification of logic
functions using K-map, minimization of logical functions. Don’t care conditions, Multiplexer,
De-Multiplexer/Decoders, Adders, Subtractors, BCD arithmetic, carry look ahead adder, serial
adder, ALU, elementary ALU design, popular MSI chips, digital comparator, parity
checker/generator, code converters, priority encoders, decoders/drivers for display devices, Q-M
method of function realization.

UNIT 3:

SEQUENTIAL CIRCUITS AND SYSTEMS

A 1-bit memory, the circuit properties of Bistable latch, the clocked SR flip flop, J- K-T and D types
flip flops, applications of flip flops, shift registers, applications of shift registers, serial to parallel
converter, parallel to serial converter, ring counter, sequence generator, ripple (Asynchronous)



counters, synchronous counters, counters design using flip flops, special counter IC’s,
asynchronous sequential counters, applications of counters.

UNIT 4:

A/D AND D/A CONVERTERS

Digital to analog converters: weighted resistor/converter, R-2R Ladder D/A converter,
specifications for D/A converters, examples of D/A converter ICs, sample and hold circuit,
Analog to digital converters: quantization and encoding, parallel comparator A/D converter,
successive approximation A/D converter, counting A/D converter, dual slope A/D converter,
SEMICONDUCTOR MEMORIES AND PROGRAMMABLE LOGIC DEVICES

Memory organization and operation, expanding memory size, classification and characteristics of
memories, sequential memory, read only memory (ROM), read and write memory(RAM),
content addressable memory (CAM), ROM as a PLD, Programmable logic array, Programmable
array logic, complex Programmable logic devices (CPLDS), Field Programmable Gate Array (FPGA).

Course Outcomes:

At the end of this course, students will demonstrate the ability to
1. Understand working of logic families and logic gates.
2. Design and implement Combinational and Sequential logic circuits.
3. Understand the process of Analog to Digital conversion and Digital to Analog
conversion.
4. Use PLDs to implement the given logical problem.

REFERENCES:

1. R.P.Jain, "Modern Digital Electronics", McGraw Hill Education, 2009.

2. M. M. Mano, "Digital logic and Computer design", Pearson Education India, 2016.
3. A. Kumar, "Fundamentals of Digital Circuits", Prentice Hall India, 2016.

4. Nasib Singh Gill and J B Dixit, “Digital Design and Computer Organization”, University
Science Press, New Delhi



Python Programming

Course code PCC-CSE-207G

Category Professional Core Course

Course title Python Programming

Sch d Credit L ! P Credits Semester 3
cheme and Credits 5 0 0 5

Class work 25 Marks

Exam 75 Marks

Total 100 Marks

Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one will
have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each to
be set by taking two questions from each unit. The students have to attempt five questions in total,
first being compulsory and selecting one from each unit.

Objectives of the course:

e To impart the basic concepts of Python programming.

e To understand syntax of Python language

e To create dynamic applications in Python language.

e Toimplement object oriented concepts using Python language

Detailed contents:

Unit 1:

Introduction: Fundamental ideas in computer science; modern computer systems, installing
Python; basic syntax, interactive shell, editing, saving, and running a script; The concept of data

types; variables, assighments; numerical types; arithmetic operators and expressions; comments in
the program; understanding error messages; Control statements: if-else, loops (for, while)

Unit 2:

Strings, text files: String manipulations: subscript operator, indexing, slicing a string; strings and
number system: converting strings to numbers and vice versa. Binary, octal, hexadecimal numbers;



text files: reading/writing text and numbers from/to a file; creating and reading a formatted file
(csv or tab-separated).

Unit 3:

Lists, dictionary and Design with functions: Basic list operators, replacing, inserting, removing an
element; searching and sorting lists; dictionary literals, adding, and removing keys, accessing and
replacing values; traversing dictionaries. Hiding redundancy, complexity; arguments and return
values; Program structure and design. Recursive functions.

Unit 4:

Object Oriented concepts: Classes and OOP: classes, objects, attributes and methods; defining
classes; design with classes, data modelling; persistent storage of objects, Inheritance,
polymorphism, operator overloading; abstract classes; exception handling, try block.

Course outcomes

e For a given conceptual problem student will able to analyze the problem and write a
program in python with basic concepts.

e Foragiven problem of Strings and texts, student will able to analyze the problem and write
a program in python with basic concepts involving strings and texts.

e The knowledge of list and dictionary will enable student to implement in python language
and analyze the same.

e Student will able to write a program using functions to implement the basic concepts of
object oriented programming language

Suggested books:

“Fundamentals of Python: First Programs” Kenneth Lambert, Course Technology, Cengage
Learning, 2012

Suggested reference books:

“Introduction to Computer Science Using Python: A Computational Problem-Solving Focus”, By
Charles Dierbach, John Wiley & Sons, December 2012,



Mathematics-lll (Multivariable Calculus and Differential Equations)

Course code BSC-MATH-203G
Category Basic Science Course
Course title Mathematics-1ll (Multivariable Calculus and Differential Equations)
Scheme and Credits L T P Credits | Semester 3
2 0 2
Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one will
have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each to be
set by taking two questions from each unit. The students have to attempt five questions in total,
first being compulsory and selecting one from each unit.

Unit-I
Multivariable Differential Calculus: Limit, Continuity and Partial derivatives, Homogeneous
functions, Euler’s Theorem, Total derivative, Maxima, Minima and Saddle points, Lagrange’s
method of undetermined multipliers

Unit-ll
Multivariable Integral Calculus: Double integral, Change of order of integration, Change of
variables, Applications of double integral to find area enclosed by plane curves, Triple integral

Unit-lll
Ordinary Differential Equations of first order: Linear and Bernoulli’s equations, Exact differential
equations, Equations reducible to exact differential equations, Applications of differential
equations of first order and first degree to simple electric circuits, Newton’s law of cooling, Heat
flow and Orthogonal trajectories

Unit-IV
Ordinary Differential equations of second and higher order: Linear differential equations of
second and higher order, Complete solution, Complementary function and Particular integral,
Method of variation of parameters to find particular integral, Cauchy’s and Legendre’s linear
equations, Simultaneous linear differential equations with constant coefficients, Applications of
linear differential equations to oscillatory electric circuits



Reference Books:

G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, Pearson Education.

Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons.

B. V. Ramana, Higher Engineering Mathematics, Tata McGraw-Hill Publishing Company Limited.
N. P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications.

B. S. Grewal, Higher Engineering Mathematics, Khanna Publishers.
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W. E. Boyce and R. C. DiPrima, Elementary Differential Equations and Boundary Value
Problems,Wiley India.

7. S. L. Ross, Differential Equations, Wiley India.
8. E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall India.
9. E.L.Ince, Ordinary Differential Equations, Dover Publications

Course Outcomes
The students will learn:
1. To deal with functions of several variables and evaluate partial derivative.
2. The mathematical tools needed in evaluating multiple integrals and their usage.
3. The effective mathematical tools for the solutions of ordinary differential equations that
model physical processes.



ECONOMICS FOR ENGINEERS

Course code HSMC- 01G
Category Humanities/ Social Sciences/ Management
Course title Economics For Engineers
Sch d Credit L T P Credits
cheme and Credits 3 0 0 3
Branches (B. Tech.) Common For All Branches
Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Course Obijectives:
1. Acquaint the students to basic concepts of economics and their operational
significance.
2. Tostimulate the students to think systematically and objectively about contemporary
economic problems.

UNIT-1

Definition of Economics- Various definitions, types of economics- Micro and Macro Economics,
nature of economic problem, Production Possibility Curve, Economic laws and their nature,
Relationship between Science, Engineering, Technology and Economic Development.

Demand- Meaning of Demand, Law of Demand, Elasticity of Demand- meaning, factors effecting
it, its practical application and importance,

UNIT 2

Production- Meaning of Production and factors of production, Law of variable proportions, and
Returns to scale, Internal external economies and diseconomies of scale. Various concepts of cost
of production- Fixed cost, Variable cost, Money cost, Real cost, Accounting cost, Marginal cost,
Opportunity cost. Shape of Average cost, Marginal cost, Total cost etc. in short run and long run.

UNIT-3

Market- Meaning of Market, Types of Market- Perfect Competition, Monopoly,
Monopolistic Competition and Oligopoly (main features).

Supply- Supply and law of supply, Role of demand & supply in price determination and effect of
changes in demand and supply on prices.



UNIT-4

Indian Economy- Nature and characteristics of Indian economy as under developed, developing and
mixed economy (brief and elementary introduction), Privatization - meaning, merits and demerits.

Globalization of Indian economy - merits and demerits.
Banking- Concept of a Bank, Commercial Bank- functions, Central Bank- functions, Difference
between Commercial & Central Bank.

COURSE OUTCOMES:
1. The students will able to understand the basic concept of economics.
2. The student will able to understand the concept of production and cost.
3. The student will able to understand the concept of market.

4. The student will able to understand the concept of privatization, globalization and
banks.

REFERENCES:

Jain T.R., Economics for Engineers, VK Publication.

Chopra P. N., Principle of Economics, Kalyani Publishers.

Dewett K. K., Modern economic theory, S. Chand.

H. L. Ahuja., Modern economic theory, S. Chand.

Dutt Rudar & Sundhram K. P. M., Indian Economy.

Mishra S. K., Modern Micro Economics, Pragati Publications.

Singh Jaswinder, Managerial Economics, dreamtech press.

A Text Book of Economic Theory Stonier and Hague (Longman’s Landon).
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Micro Economic Theory — M.L. Jhingan (S.Chand).

10.Micro Economic Theory - H.L. Ahuja (S.Chand).

11.Modern Micro Economics : S.K. Mishra (Pragati Publications).
12.Economic Theory - A.B.N. Kulkarni & A.B. Kalkundrikar (R.Chand & Co).



Database Management System Lab

Course code LC-CSE-209G
Category Professional Core Course
Course title Database Management System Lab
Scheme and Credits L I i Credits
0 0 4 2
Branches (B. Tech.) Computer Science and Engineering
Class work 25 Marks
Exam 25 Marks
Total 50 Marks
Duration of Exam 03 Hours

Course Objectives:

e Keep abreast of current developments to continue their own professional development

° To engage themselves in lifelong learning of Database management systems theories and
technologies this enables them to purse higher studies.

. To interact professionally with colleagues or clients located abroad and the ability to
overcome challenges that arises from geographic distance, cultural differences, and
multiple languages in the context of computing.

° Develop team spirit, effective work habits, and professional attitude in written and oral
forms, towards the development of database applications.

Contents:

i Creation of a database and writing SQL queries to retrieve information from the database.

ii. Performing Insertion, Deletion, Modifying, Altering, Updating and Viewing records based on
conditions.

iii. Creation of Views, Synonyms, Sequence, Indexes, Save point.

iv. Creating an Employee database to set various constraints.

V. Creating relationship between the databases.

Vi. Study of PL/SQL block.

vii. Write a PL/SQL block to satisfy some conditions by accepting input from the user.
viii. Write a PL/SQL block that handles all types of exceptions.

ix. Creation of Procedures.

X. Creation of database triggers and functions



Xi.

Mini project (Application Development using Oracle/ MySQL)
a) Inventory Control System

b) Material Requirement Processing.

c) Hospital Management System.

d) Railway Reservation System.

e) Personal Information System.

f) Web Based User Identification System.

g) Time Table Management System.

h) Hotel Management



Digital Electronics Lab

Course code

LC-CSE-211G

Category

Professional Core Course

Course title

Digital Electronics Lab

Scheme and Credits

L T P Credits

0 0 4 5 Semester-3

Branches (B. Tech.)

Computer Science and Engineering

Class work 25 Marks
Exam 25 Marks
Total 50 Marks
Duration of Exam 03 Hours

Implementation all experiments with help of Bread- Board.

1. Study of Logic Gates: Truth-table verification of OR, AND, NOT, XOR, NAND and NOR gates;

Realization of OR, AND, NOT and XOR functions using universal gates.
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10. Synchronous Counter: Realization of 4-bit up/down counter and Mod-N counter.
11. Shift Register: Study of shift right, SIPO, SISO, PIPO, PISO & Shift left operations.

. Half Adder / Full Adder: Realization using basic and XOR gates.
. Half Subtractor / Full Subtractor: Realization using NAND gates.
. 4-Bit Binary-to-Gray & Gray-to-Binary Code Converter: Realization using XOR gates.

. 4-Bit and 8-Bit Comparator: Implementation using IC7485 magnitude comparator chips.

. Multiplexer: Truth-table verification and realization of Half adder and Full adder.

. Demultiplexer: Truth-table verification and realization of Half subtractor and Full subtractor.
. Flip Flops: Truth-table verification of JK Master Slave FF, T-type and D-type FF.

. Asynchronous Counter: Realization of 4-bit up counter and Mod-N counter.

12. DAC Operation: Study of 8-bit DAC, obtain staircase waveform.
13. ADC Operations: Study of 8-bit ADC




Data Structures and Algorithms Lab Using C

Course code LC-CSE-213G

Category Professional Core Course

Course title Data Structures and Algorithms Lab Using C

Scheme and Credits L I i Credits Semester-3
0 0 4 2

Branches (B. Tech.) Computer Science and Engineering

Class work 25 Marks

Exam 25 Marks

Total 50 Marks

Duration of Exam 03 Hours

Data Structures Lab List of practical exercises, to be implemented using object-oriented approach
in C++ Language.
1. Write a menu driven program that implements following operations (using separate
functions) on a linear array:
e Insert a new element at end as well as at a given position
e Delete an element from a given whose value is given or whose position is given
e To find the location of a given element
e Todisplay the elements of the linear array
2. Write a menu driven program that maintains a linear linked list whose elements are stored
in on ascending order and implements the following operations (using separate functions):
e Insert a new element
e Delete an existing element
e Search an element
e Display all the elements
3. Write a program to demonstrate the use of stack (implemented using linear array) in
converting arithmetic expression from infix notation to postfix notation.
4. Program to demonstrate the use of stack (implemented using linear linked lists) in
evaluating arithmetic expression in postfix notation.
5. Program to demonstration the implementation of various operations on a linear queue
represented using a linear array.
6. Program to demonstration the implementation of various operations on a circular queue
represented using a linear array.
7. Program to demonstration the implementation of various operations on a queue
represented using a linear linked list (linked queue).



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Program to illustrate the implementation of different operations on a binary search tree.
Program to illustrate the traversal of graph using breadth-first search

Program to illustrate the traversal of graph using depth-first search.

Program to sort an array of integers in ascending order using bubble sort.

Program to sort an array of integers in ascending order using selection sort.

Program to sort an array of integers in ascending order using insertion sort.

Program to sort an array of integers in ascending order using radix sort.

Program to sort an array of integers in ascending order using merge sort.

Program to sort an array of integers in ascending order using quick sort.

Program to sort an array of integers in ascending order using heap sort.

Program to sort an array of integers in ascending order using shell sort.

Program to demonstrate the use of linear search to search a given element in an array.
Program to demonstrate the use of binary search to search a given element in a sorted
array in ascending order.






Python Programming Lab

Course code LC-CSE-215G
Category Professional Core Course
Course title Python Programming Lab

L T P Credits

Scheme and Credits Semester-3

0 0 2 1

Branches (B. Tech.) Computer Science and Engineering

Class work 25 Marks

Exam 25 Marks

Total 50 Marks

Duration of Exam 03 Hours
Objectives

e To write, test, and debug simple Python programs.
e Toimplement Python programs with conditionals and loops.
e Use functions for structuring Python programs.
e Represent compound data using Python lists, tuples, and dictionaries.
e Read and write data from/to files in Python.
List of Programs
1. Compute the GCD of two numbers.
2. Find the square root of a number (Newton‘s method)
3. Exponentiation (power of a number)
4. Find the maximum of a list of numbers
5. Linear search and Binary search
6. Selection sort, Insertion sort
7. Merge sort
8. First n prime numbers
9. Multiply matrices
10. Programs that take command line arguments (word count)
11. Find the most frequent words in a text read from a file
12. Simulate elliptical orbits in Pygame
13. Simulate bouncing ball using Pygame

Outcome:
e Write, test, and debug simple Python programs.
e |Implement Python programs with conditionals and loops



e Develop Python programs step-wise by defining functions and calling them.
e Use Python lists, tuples, dictionaries for representing compound data.
e Read and write data from/to files in Python.



Discrete Mathematics

Course code PCC-CSE-202G
Category Professional Core Course
Course title Discrete Mathematics
Scheme and Credits L T P Credits | Semester -4
3 1 4
Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one will
have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each to be
set by taking two questions from each unit. The students have to attempt five questions in total,
first being compulsory and selecting one from each unit.

Unit-I

Sets, Relation, Function and Propositional Logic: Operations and Laws of Sets, Cartesian Products,
Representation of relations, Binary Relation, Equivalence Relation, Partial Ordering Relation,
POSET, Hasse Diagram, Lattices and its types, Function, Bijective functions, Inverse and Composite
Function, Finite and infinite Sets, Countable and Uncountable Sets, Cantor's diagonal argument and
The Power Set theorem, Schroeder-Bernstein theorem, Propositions, Logical operations,
Conditional Statements, Tautologies, Contradictions, Logical Equivalence, The use of Quantifiers

Unit-II

Basic Counting Techniques and Recurrence Relation: Pigeon-hole principle, Permutation and
Combination, the Division algorithm: Prime Numbers, The GCD: Euclidean Algorithm, The
Fundamental Theorem of Arithmetic., Linear recurrence relation with constant coefficients,
Homogenous Solutions, Particular Solutions, Total Solutions, Solving recurrence relation using
generating functions



Unit-lll

Algebraic Structures: Definitions and examples of Algebraic Structures with one Binary Operation:
Semi Groups, Monoids, Groups; Congruence Relation and Quotient Structures, Permutation
Groups, Cyclic groups, Normal Subgroups, Definitions and examples of Algebraic Structures with
two Binary Operation: Rings, Integral Domain, Fields; Boolean Algebra and Boolean Ring, Identities
of Boolean Algebra, Duality, Representation of Boolean Function, Disjunctive and Conjunctive
Normal Form

Unit-IV

Graphs and Trees: Graphs and their properties, Degree, Connectivity, Path, Cycle, Sub Graph,
Isomorphism, Multigraph and Weighted graph, Shortest path in Weighted graphs, Eulerian paths
and circuits, Hamiltonian path and circuits, Planar Graphs, Euler’s formulae, Graph Colouring, Trees,
Binary trees and its traversals, Trees Sorting, Spanning tree, Minimal Spanning tree

Reference Books:

1. Kenneth H. Rosen, Discrete Mathematics and its Applications, Tata McGraw — Hill

2. Satinder Bal Gupta: A Text Book of Discrete Mathematics and Structures, University Science
Press, Delhi.

3. C. L. Liu and D. P. Mohapatra, Elements of Discrete Mathematics A Computer Oriented
Approach, Tata McGraw — Hill.

4. J.P. Tremblay and R. Manohar, Discrete mathematical structures with applications to computer
science, TMG Edition, TataMcgraw-Hill

5. Discrete Mathematics, Babu Ram, Pearson Publication

6. Discrete Mathematics, Semyour Lipschutz and Marc Lipson, Schaum’s outline

Course Outcomes

The students will learn
1. To solve mathematical problems based on concepts of set theory, relations, functions and

lattices.

To express logic sentence in terms of quantifiers and logical connectives.

To apply basic counting techniques to solve permutation and combination problems.

To solve recurrence relations.

To classify algebraic structure of any given mathematical problem.

o v hs wN

To evaluate Boolean functions and simplify expressions using the properties of Boolean
algebra
7. To develop the given problem as graph networks and solve with techniques of graph
theory.



Computer Organization & Architecture

Course code PCC-CSE-204G

Category Professional Core Course

Course title Computer Organization & Architecture

Scheme and Credits - T P Credits Semester-1V
3 0 0 3

Branches (B. Tech.) Computer Science and Engineering

Class work 25 Marks

Exam 75 Marks

Total 100 Marks

Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one will
have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each to
be set by taking two questions from each unit. The students have to attempt five questions in total,

first being compulsory and selecting one from each unit.
Objectives of the course:

To expose the students to the following:

e How Computer Systems work & the basic principles

e Instruction Level Architecture and Instruction Execution

e The current state of art in memory system design

e How I/O devices are accessed and its principles.

e To provide the knowledge on Instruction Level Parallelism
e To impart the knowledge on micro programming

e Concepts of advanced pipelining techniques.

Unit 1

Data representation: Data Types, Complements, Fixed-Point Representation, Conversion of
Fractions, Floating-Point Representation, Gray codes, Decimal codes, Alphanumeric codes, Error
Detection Codes.

Register Transfer and Microoperations : Register Transfer Language, Register Transfer, Bus and
Memory Transfers, Arithmetic Microoperations, Logic Microoperations, Shift Microoperations,

Arithmetic Logic Shift Unit.



Unit 2

Basic Computer Organization and Design : Instruction Codes, Computer Registers, Computer
Instructions, Timing and Control, Instruction Cycle, Memory-Reference Instruction, Input-Output
Instruction, Complete Computer Description, Design of Basic Computer, Design of Accumulator
Logic.

Central Processing Unit : General Register Organization, Stack organization, Instruction Format,
Addressing Modes, Data Transfer and Manipulation, Program Control, RISC, CISC.

Unit 3

Pipelining: Basic Concepts of Pipelining, Throughput and Speedup, Pipeline Hazards.

Parallel Processors: Introduction to Parallel Processors, Concurrent access to memory and
Cache Coherency.

Unit 4

Input-output Organization : I/O device interface, 1/0 transfers—program controlled, interrupt
driven and DMA, Privileged and Non-Privileged Instructions, Software Interrupts.

Memory organization: Memory Hierarchy, Main Memory, Auxiliary Memory, Associative
Memory, Cache Memory, Associative Mapping, Direct Mapping, Set-Associative Mapping,
Writing into Cache, Cache Initialization, Virtual Memory.

Suggested books:
1) “Computer System Architecture”, 3" Edition by M.Morris Mano, Pearson.
2) “Computer Organization and Design: The Hardware/Software Interface”, 5th Edition
by David A. Patterson and John L. Hennessy, Elsevier.
3) “Computer Organization and Embedded Systems”, 6th Edition by CarlHamacher,
McGraw Hill Higher Education.

Suggested reference books:

1) “Computer Architecture and Organization”, 3rd Edition by John P. Hayes,
WCB/McGraw-Hill

2) “Computer Organization and Architecture: Designing for Performance”, 10th Edition
by William Stallings, Pearson Education.

3) “Computer System Design and Architecture”, 2nd Edition by Vincent P. Heuring and
Harry F. Jordan, Pearson Education.

Course outcomes :
1) Draw the functional block diagram of a single bus architecture of a computer and describe
the function of the instruction execution cycle, RTL interpretation of instructions, addressing
modes, instruction set.



2)

3)

4)

5)

Write assembly language program for specified microprocessor for computing

16 bit multiplication, division and 1/O device interface (ADC, Control circuit, serial port
communication).

Write a flowchart for Concurrent access to memory and cache coherency in Parallel
Processors and describe the process.

Given a CPU organization and instruction, design a memory module and analyze its
operation by interfacing with the CPU.

Given a CPU organization, assess its performance, and apply design techniques to
enhance performance using pipelining, parallelism and RISC methodology.



Operating System

Course code PCC-CSE-206G

Category Professional Core Course

Course title Principles of Operating System

sch d Credit L T P Credits s A
cheme and Credits 3 0 0 |3 emester-

Branches (B. Tech.) | Computer Science and Engineering

Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one will
have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each to
be set by taking two questions from each unit. The students have to attempt five questions in total,
first being compulsory and selecting one from each unit.

UNIT 1:

Introduction: Concept of Operating Systems, Generations of Operating systems, Types of
Operating Systems, OS Services.

Processes: Definition, Process Relationship, Different states of a Process, Process State transitions,
Process Control Block (PCB), Context switching. Thread: Definition, Various states, Benefits of
threads, Types of threads, Multithreading.

Process Scheduling: Foundation and Scheduling objectives, Types of Schedulers, Scheduling
criteria: CPU utilization, Throughput, Turnaround Time, Waiting Time, Response Time; Scheduling
algorithms: Pre-emptive and Non-pre-emptive, FCFS, SJF, SRTF, RR Scheduling.

UNIT 2:

Inter-process Communication: Critical Section, Race Conditions, Mutual Exclusion, The Producer\
Consumer Problem, Semaphores, Event Counters, Monitors, Message Passing, Classical IPC
Problems: Reader’s & Writer Problem, Dinning Philosopher Problem etc.

Deadlocks: Definition, Necessary and sufficient conditions for Deadlock, Deadlock
Prevention, and Deadlock Avoidance: Banker’s algorithm, Deadlock detection and Recovery.



UNIT 3:

Memory Management: Basic concept, Logical and Physical address map, Memory
allocation: Contiguous Memory allocation — Fixed and variable partition—Internal and External
fragmentation and Compaction; Paging: Principle of operation — Page allocation — Hardware
support for paging, Protection and sharing, Disadvantages of paging.

Virtual Memory: Basics of Virtual Memory — Hardware and control structures -
Locality of reference, Page fault, Working Set, Dirty page/Dirty bit — Demand paging, Page
Replacement algorithms: Optimal, First in First Out (FIFO), Optimal Page Replacement and Least
Recently used (LRU).

UNIT 4:

File Management: Concept of File, Access methods, File types, File operation, Directory structure,
File System structure, Allocation methods (contiguous, linked, indexed), efficiency and
performance.

Disk Management: Disk structure, Disk scheduling - FCFS, SSTF, SCAN, C-SCAN, Disk reliability, Disk
formatting, Boot-block, Bad blocks. Case study on UNIX and WINDOWS Operating System.

Suggested books:
e Operating System Concepts Essentials, 9th Edition by Avi Silberschatz, Peter Galvin, Greg
Gagne, Wiley Asia Student Edition.
e Operating Systems: Internals and Design Principles, 5th Edition, William Stallings,
Prentice Hall of India.
Suggested reference books:
e Operating System: A Design-oriented Approach, 1st Edition by Charles Crowley, Irwin
Publishing
e Operating Systems: A Modern Perspective, 2" Edition by Gary J. Nutt, Addison-Wesley
e Design of the Unix Operating Systems, 8™ Edition by Maurice Bach, Prentice-Hall of India
e Understanding the Linux Kernel, 3rd Edition, Daniel P. Bovet, Marco Cesati, O'Reilly and
Associates
Course Outcomes:

CO1: Understand the structure and architectural components of OS to analyze and design the
applications to run in parallel. Moreover, students would be able to develop scheduling algorithms
to optimize various parameters like CPU utilization, Throughput, Turnaround Time, Waiting Time,
Response Time for research purpose.



CO2:Understand the design issues associated with Operating system (e.g. Mutual exclusion,
Deadlock detection etc.) to gain insight towards developing algorithms/techniques for efficient
deadlock handling.

CO3: For a given specification of memory organization, develop the techniques for optimally
allocating memory to processes by increasing memory utilization and for improving the access
time.

CO4: Design and implement file management system for a given specification. Identify, use and
evaluate the disk management policies with respect to various performance evaluation
parameters.



Object Oriented Programming

Course code PCC-CSE-208G

Category Professional Core Course

Course title Object Oriented Programming

Sch d Credit L T P Credits s A
cheme and Credits |~ 0 0 3 emester-

Branches (B. Tech.) | Computer Science and Engineering

Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Note: Examiner will set nine questions in total. Question one will be compulsory. Question one will
have 6 parts of 2.5 marks each from all units and remaining eight questions of 15 marks each to be
set by taking two questions from each unit. The students have to attempt five questions in total,
first being compulsory and selecting one from each unit.

Unit - |

Object-Oriented Programming Concepts: Introduction, comparison between procedural
programming paradigm and object-oriented programming paradigm, basic concepts of object-
oriented programming — concepts of an object and a class, interface and implementation of a class,
operations on objects, relationship among objects, abstraction, encapsulation, data hiding,
inheritance, overloading, polymorphism, messaging.

Classes and Objects: Specifying a class, creating class objects, accessing class members, access
specifiers, static members, use of const keyword, friends of a class, empty classes, nested classes,
local classes, abstract classes, container classes, bit fields and classes.

Unit - Il

Inheritance: Introduction, defining derived classes, forms of inheritance, ambiguity in multiple and
multipath inheritance, virtual base class, object slicing, overriding member functions, object
composition and delegation, order of execution of constructors and destructors.

Pointers and Dynamic Memory Management: Declaring and initializing pointers, accessing data
through pointers, pointer arithmetic, memory allocation (static and dynamic), dynamic memory
management using new and delete operators, pointer to an object, this pointer, pointer related
problems - dangling/wild pointers, null pointer assignment, memory leak and allocation failures.
Unit - I



Constructors and Destructors: Need for constructors and destructors, copy constructor, dynamic
constructors, explicit constructors, destructors, constructors and destructors with static members,
initializer lists.

Operator Overloading and Type Conversion: Overloading operators, rules for overloading
operators, overloading of various operators, type conversion - basic type to class type, class type to
basic type, class type to another class type.

Virtual functions & Polymorphism: Concept of binding - early binding and late binding, virtual
functions, pure virtual functions, abstract clasess, virtual destructors.

Unit - IV

Exception Handling: Review of traditional error handling, basics of exception handling, exception
handling mechanism, throwing mechanism, catching mechanism, rethrowing an exception,
specifying exceptions.

Templates and Generic Programming: Template concepts, Function templates, class templates,
illustrative examples.

TEXT BOOKS, AND/OR REFERENCE MATERIAL:

1. Bjrane Stroustrup, “C++ Programming language”,3rd edition, Pearson education Asia(1997)

2. Lafore R.”Object oriented Programming in C++”,4th Ed. Techmedia,New Delhi(2002).

3. Yashwant Kenetkar,”Let us C++”,1stEd.,Oxford University Press(2006)

4. B.A. Forouzan and R.F. Gilberg,CompilerScience,”A structured approach using C++” Cengage
Learning, New Delhi.



Course code HSMC-02G

Category

Course title ORGANIZATIONAL BEHAVIOUR

Scheme and Credits | L T P Credits
3 0 0 3

Branches (B. Tech.)

Class work 25

Exam 75

Total 100 Marks
Duration of Exam 03 Hours

The objective of this course is to expose the students to basic concepts of management
and provide insights necessary to understand behavioral processes at individual, team and
organizational level.

Note: Examiner will set nine questions in total. Question one will be compulsory. Question
one will have 6 parts of 2.5 marks each from all units and remaining eight questions of 15
marks each to be set by taking two questions from each unit. The students have to attempt
five questions in total, first being compulsory and selecting one from each unit.

SYLLABUS
UNIT -1

Introduction of Management- Meaning, definitions, nature of management; Managerial
levels, skills and roles in an organization; Functions of Management: Planning, Organizing,
staffing, Directing & Controlling, Interrelationship of managerial functions, scope of
management & Importance of management. Difference between management and
administration.

UNIT - 2

Introduction of organization:- Meaning and process of Organization, Management v/s
Organization; Fundamentals of Organizational Behavior: Concepts, evolution, importance
and relationship with other Fields; Contemporary challenges and opportunities of OB.
Individual Processes and Behavior-Personality- Concept, determinants and applications;
Perception- Concept, process and applications, Learning- Concept (Brief Introduction) ;
Motivation- Concept, techniques and importance

UNIT -3



Interpersonal Processes- Teams and Groups- Definition of Group, Stages of group
development, Types of groups, meaning of team, merits and demerits of team;
difference between team and group, Conflict- Concept, sources, types, management
of conflict; Leadership: Concept, function, styles & qualities of leadership.
Communication — Meaning, process, channels of communication, importance and
barriers of communication.

UNIT 4

Organizational Processes: Organizational structure - Meaning and types of
organizational structure and their effect on human behavior; Organizational culture -
Elements, types and factors affecting organizational culture. Organizational change:
Concept, types & factors affecting organizational change, Resistance to Change.

- Course Outcomes: By the end of this course the student will be able to:

1. Students will be able to apply the managerial concepts in practical life.
2. The students will be able to understand the concept of organizational behavior at
individual level and interpersonal level.
3. Students will be able to understand the behavioral dynamics in organizations.
4. Students will be able to understand the organizational culture and change

Suggested Books:

1. Robbins, S.P. and Decenzo, D.A. Fundamentals of Management, Pearson
Education Asia, New Delhi.

2. Stoner, J et. al, Management, New Delhi, PHI, New Delhi.

3. Satya Raju, Management — Text & Cases, PHI, New Delhi.

4. Kavita Singh, Organisational Behaviour: Text and cases. New Delhi: Pearson
Education.

5. Pareek, Udai, Understanding Organisational Behaviour, Oxford University
Press, New Delhi.

6. Robbins, S.P. & Judge, T.A., Organisational Behaviour, Prentice Hall of India,
New Delhi.

7. Ghuman Karminder, Aswathappa K., Management concept practice and cases,
Mc Graw Hill education.

8. Chhabra T. N., Fundamental of Management, Sun India Publications-New

Delhi.



Environmental Sciences

Course code

MC-106G

Category

Mandatory Course

Course title

Environmental Sciences

L T P Credits

Scheme and Credits

3 0 1 0

Branches (B. Tech.)

Common For All Branches

Class work 25 Marks
Exam 75 Marks
Total 100 Marks
Duration of Exam 03 Hours

Unit-1 The Multidisciplinary nature of environmental studies. Definition,

scope and importance.

lecture)

Unit-2 Natural Resources : d)

b)

(2

Renewable and non-renewable

resources : Natural resources and

associated problems.

Forest resources :

Use and over-exploitation :

deforestation, case studies. Timber extraction, mining
dams and their effects on forests and tribal people.

Water resources

: Use and over-utilization of

surface and ground water, floods, drought, conflicts
over water, dams- benefits and problems.

Mineral resources : Use and exploitation, environmental

*

effects of extracting and using mineral resources, case
studies.

Food resources : World food problems, changes,
caused by agriculture and overgrazing, effects of
modern agriculture, fertilizer-pesticide problems,
Water logging, salinity, case studies.

Energy resources : Growing energy needs; renewable
and non- renewable energy sources, use of alternate
energy sources, case studies.

Land resources : Land as a resource, land
degradation, man induced landslides, soil erosion and
desertification.

Role ofan individual in conservation of natural

resources.



wildlife, man-wildlife conflicts.

* Endangered and endemic species of India.

* Equitable use of resources for sustainable lifestyles.

(8 lectures)
* Conservation of biodiversity : In-situ and

ex-situ conservation of biodiversity.

(8 lectures)

Unit-3 Ecosystems :
* Producers, consumers and decomposers.

* Energy flow in the ecosystem.
* Ecological succession.
* Food chains, food webs and ecological pyramids.

* Introduction, types, characteristic features,
structure and function ofthe following eco-
system :

a.Forest ecosystem.

b. Grassland

ecosystem. c.
Desert ecosystem.

d.  Aquatic ecosystems (ponds, streams, lakes,
rivers, oceans, estuaries)
(6 lectures)

Unit-4 Biodiversity and its
conservation

* Introduction - Definition : Genetic, Species and
ecosystem diversity.

* Value of biodiversity : consumptive use,
productive use, social, ethical, aesthetic and
option values.

* Biodiversity at global, National and local levels.

* India as a mega-diversity nation.

* Hot-spots of biodiversity.

* Threats to biodiversity : habitat loss, poaching of



Unit-5 Environmental pollution :
Definition, causes, effects and control measures of':
a) Air pollution.
b)

Water
pollution c)
Soil
pollution
d)

Marine
pollution e)
Noise
pollution

)

Thermal
pollution g)
Nuclear
hazards

* Solids waste management: causes, effects and
control measures ofurban and industrial

wastes.
* Role ofan individual in prevention of
pollution.
* Pollution case studies.

* Disaster management : floods, earthquake,
cyclone and landslides.

(8 lectures)
Unit-6 Social issues and the Environment:

* From unsustainable to sustainable

development.
* Urban problems related to energy.

* Water conservation, rain water harvesting,
watershed management.

* Resettlement and rehabilitation of people : its
problems and concerns case studies.

* Environmental ethics : Issues and possible
solutions.

* Climate change, global warming, acid rain,
ozone layer depletion, nuclear accidents and
holocaust. Case studies.

* Wasteland reclamation.



* Consumerism and waste products. Industrial/ Agricultural.

* Environment Protection Act. * Study of common plants, insects, birds.

* Air (Prevention and Control of pollution) Act. * Study of simple ecosystems- pond, river, hill
* Water (Prevention and Control of pollution) Act. slopes, etc. (Field work equalto 10 lecture
* Wildlife Protection Act. hours).

* Forest Conservation Act.

* Issues involved in enforcement of environmental

legislation.
* Public
awareness. (7 lectures)

Unit-7 Human population and the Environment.
Population growth, variation among nations.
P