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1.. RATIONALE

This is been noticed that diploma pass outs lack in grammatically correct written
and oral communication in English. lt is also been noticed that communication is not
a problem of students, communication in correct English is the basic problem of
Diploma pass outs. Students will have to interact in this language so far as their
career in industry is concerned. ln order to enhance this ability in students English is

introduced as a subject to groom their personality.

2. COURSE OUTCOMES (COs)

The theory, practical experiences and relevant soft skills associated with this course are to
be taught and implemented, so that the student demonstrates the following industry
oriented COs associated with the above mentioned competency:

COl": Communicate effectively to overcome barriers

CO2: Apply Nonverbal codes for effective communication.

CO3: Apply Learning Skills .

CO4: Interpret information to present orally.

CO5: Use Language lab for improving listening and speaking abilities.

3. TEACHING AND EXAMINATION SCHEME

ourse Code: ..FIU110

Diploma Drosram in which this course is offered Semester in whic.h offered
Dipldnra in ET/CE/EEI IMEIMT ICM/IT/DDGM First

0 1 I 02 I 03 I 0 4 I 0 5 I 0 6 I 07 I 08 I 1 6 I | 7 I 2 1 t22 I 23 t24 t26

Teaching Scheme
,(trn Hours)

Total Credits
(L+T+P)

Bxamin:rtion Scheme
Theory Marks Practical Marks Total Marks

L T P c BSE PA BSE PA

100a
L 1 3 40 10 25 25

(*): Under the theory PA, Out of 30 morks, 1-0 marks ore for micro-project assessment to
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4. SUGGESTEDPRACTICALS/EXERCTSES
The practical in this section are Pr os (i.e. sub-components of the cos) to be developed and
assessed in the student for the attainment of the competency:

practical Exercises

(Learning Outcomes in psychomotor Domain)

Introduction to Communication Cvcle

Analyze Communication Events.

Collect Different pictures Depicting Body actions.

Utilize Signs, Symbols & color codes.

Loud Reading of Given paragraph.

Utilize Techniques of Listening with the help;f l,ngua plto"e

Topic Writing on Current lssues

Comprehending Information and extempore it

Practice Vocabulary | (rdentify wordsffi
Jargons.)

Practice Vocabulary ll
( H o m o p h o n e s/a b b revia ti o n s/Sy n o n y m s/a n to n y m s )

Performance Indicators
Arrangement of available equipment / test rig or modE

Setting and operation

Observations and Recording

Interpretation of result and Conclusion

Answer to sample questions

Submission of report in time

G P Punc
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Performance Indicators Weightaee in o/o

s. MAJOR EQU|pMENT/ TNSTRUMENTS REqUIRED
The major equipment with broad specification mentioned here will usher in uniformity inconduct of practicar, as weil as aid to procure equipment by authorities poncerned.

Equipment Name with Broad Specifications

6. THEORY COMPONENTS
The following topics/subtopics should be taught and assessed
achieving the COs to attain the identified competency.

in order to develop UOs for

Unit Outcomes (UOs)
in cognitive domain

Topics and Sub-topics

UNIT 1.

Introd uction

and principles

of
communication

a)Interpret different
communication sl<ills
b) Define elements of
communication
c) Describe process of
communication
d) Identify barriers fbr
finding remedies
e) Interpret principles of
communication

a. Introduction to communication

b .Definition and elements of
communication

c. Process of communication
d. Barriers to communication and
remedies to overcome it.
e. Principles of communication

UNIT 2

Nonverbal

Communication

a) Differentiate graphic
communication
b) Use difTerent nonverbal
codes
c) Interpret various graphic
forms.

a. Graphic communication
b. Nonverbal codes

c. Reading graphic forms

UNIT 3

Learning Skills

a) Recall listened
information

b) Apply oral skills
c) Perceives various

fbnts & use it
d) Compose sentences

Listening skills
Speaking skills
Reading skills
Writing Skills

C P Pune

Page 3 of'7



Coursc Codc

Unit Unit Outcomes (UOs)
(in cognitive dornain)

Topics and Sub-topics

UNIT 4

Comprehension

a) Improve writing
techniques

b) Interpret infbrmation
c) Summarize to

extempore

a

b

Topic Writing (current issues)
Comprehend various infornation
Extempore some current Activities

UNIT 5

Language skills
a)Use phonetic signs and
synbols for pronunciation
b) Practice Pronunciation

using lingua-phone
c) Utilize listening skills
d) Classify jargon wise
vocabulary for improvement

4 a. Phonetics

(practice of pronunciation)

4 b. Listening skills

4 c. Use of lingua-phone (language lab)
4 d. Vocabulary building

7, SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

8. SUGGESTED STUDENT ACTIVITIES
other than the classroom and laboratory learning, following are the suggested student-
related co-curricular activities which can be undertaken to accelerate the attainment,of the
various outcomes in this course: students should conduct following activities in group and
prepare reports of about 5 pages for each activity, also collect/record physical evidences for
their (student's) portfolio which will be useful for their placement interviews:

Unit

No.
Unit Title Teaching

Hours

Distribution of Theory Marks

R

Level

U

Level

A

Level

Total

Marks

Introduction and principles of
communicatlon

08 o4 05 02 L2

tl Nonverbal Communication 05 02 02 06 10

ill Comprehension 05 00 02 o4 06

IV Learning Skills 06 00 00 o4 04

Language sktlls

Total

06 o2 06 08

32 06 t2 )) 40

G P Pune

Page 4 of'7



Coursc' Codc

a. Prepare journal based on practical performed in Ling phone laboratory. Journal
consists of drawing, observations, required equipment's, date of performance with
teacher signature.

b. collection of paper cuttings from magazines, Newspapers, periodicals etc
c. Encyclopedia

9. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any}
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a' Massive open online courses (MooCs) may be used to teach various topics/sub
topics.

b' About I5-20% of the topics/sublapics which is relatively sirnpler or descriptive innature is to be given to the students for self-clirecteci teaining and assess the
development of the Cos through classroom presentations lsel irnplementation
guidel ine for detai ls).

c' with respect to item No.8, teachers need to ensure to create opportunities andprovisions for co-curricular octivities.
d. Guride student(s) in under.taking micro-projects.
e. correlate subtopics with power prant systenr and equipments.f' use proper equivalent anarogy to exprain diffbrent .on".prr.g. use Flash/An_imations to explain various components. operation andh' Teacher should ask the students to go thror"rgh instruction and Technical manuals

10. SUGGESTED MICRO.PROJECTS
(Only for Class Declaration Courses)

only one micro-proiect is planned to be undertaken by a student that needs to be assigned
to him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based' However, in the fifth and sixth semesters, it should be preferably be
individuolly undertaken to build up the skill and confidence in every student to become
problem solver so that s/he contributes to the projects of the industry, In special situations
where groups have to be formed for micro-projects, the number of students in the group
should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
cos which are in fact, an integration of Pr os, Uos and ADos. Each student will have to
maintain dated work diary consisting of individualcontribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 76 (sixteen) student engagement hours during the course. The student
ought to submit micro-project by the end of the semester to develop the industrv oriented
CO s.

A suggestive list of micro-projects is given here. Similar micro-projects could be
added by the concerned facultv:

Nitu.
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1.1. SUGGESTED LEARNING RESOURCES

L2.

13.

sorrwnnE/LEAR N I NG WEBSTTES

PO - COMPETENCY- CO MAPPING

Publication

]oyeeta Bhatacharya Macmillan Co.

Sarah Freeman Written
communication in
EnglislT

Orient Longman Ltci.

Krishna Mohan and
Meera Banerji

Developing
Communication
skills

Macmillan India Ltd.

PO1 PAz PO3 P04 Po5 P06 P07

co1 I

I

co2
I

co3 1

co4

0.2s0.25 1.75 0.2s I

PSO 1 PSO 2 PSO 3 PSO 4

L ) J ) 6 7 8 1 3 A 5 6 7 8 1 J 4 5 6 7 8 1 3 4 7 8

co1

co2

co3

co4
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Course Code:

Governrnent Polytechnic, Pune

'180 OB' - Schcmc

Course'fitle: API'LIED MAI-IEMATICS I

(Course Code: .?.C.1..1.4.\.1

Dinloma Drosramme in rvhich tlris course is offcred Semester in rvhich offercd

CE/EEiET/ME/MT/CMAI- Engi neering
T
I

0t I 02 I 03 I 0 4 | 0 5 I 0 6 I 07 | 2 | I 22 I 23 I 2 4 126

1. ITATIONALE
The students of Diplorrra in E,trgineerirrg attd technology mttst acquire sollle essential

Competencies irr Mathentatics

2. COURSE OUI'COMIIS (COs)
The theory, practical experiences and relevant soll skills associated lvith this course at'e

to be taught alcl implemented, so that the student demonstrates the follorving incl,rstry

oriented COs associated with the above mentioned competency:
1. Apply the concepts of algebrir to solve er-rgineering related problen,s.

2. Utilize basic concepts o1'trigoltolretfy to solve ele merrtary engineering problenrs.

3. Solve basic engineering problenrs r.rnder given conclitions of straiglrt lines.

t[. Solve tlie problems based on measurelrent of regular closed figr"rres ancl regttlar solicls.

3. TEACHING AND EXAMINATION SCHEME

i[cnching Schernc
(In IIours)

'fotnl Crcclits
(L+T+P)

Examination Schemc -

L T P C ESE I'A ESE PA
t25

3 2 5 80 ')n 25

4. SIJGGIISTED PRACTICALS/ EXE]TCISES
Jhe practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and

assessed in the student for the altainment of the competency:

S.

I\o.
I'ra ctical

(Leaming Outcottres i It

Excrciscs
Psychomotor Domain)

Unit
No.

Approx.
II rs.

rcq uircd

1 Solve sinrple problems o1'Logalithms based on definition and laws I 2

I Solve problems on deterrninant to find area of triatrgle, and solution

o1'simultaneotts equation by Cratner's Rttles.

I 4

J Resolve iuto partial I'raction using lilear non repeated, repeated, and

irreducible lactors

4

4 Solve problerrs ol-t Cornpor.rrrd, Allied. rnultiple and sub rnultiple
an qles..

2 4

G P Punc
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5 Practice problems on factorization and de factorization. 1. 2

6 Solve probletns on inverse circular trigonometric ratios- z 2

1 Practice problems on equation of straight lines using diffqql&ttt' J 4

8 Solve problems on perpendicular distance, distance between two
palallel lines, and angle between two ltt'tes.

J 2

L} Solve problems on Area, such as rectangle, triangle, an4 1449: 4 2

l0 Solve ploblems on surface and volume, sphere, cylinqer 3!q Jg!e. 4 2

tl Sotve si*ple problems of Logarithrns based on defirylron 1!g-bx{! 4 Z

t2 Skill test 2

Tot:rl )L

S.No. Performance Indicators Weiehtage in 7o

q Prepare experimental set uP
1

D. Handline of instruments during perfbrming practical'

Follow Saf-etv nteastlres
,]u. Accuracv in calculation 20

Answers to questions related with perfbrmed practices' 40

f. Submit iournal report on time 20

(Y Follow Housekeeping 10

n. Attendance and pLrnctualitY 10

Total 100

5. MAJOR EQUIPMBNT/ INSTRUMBNTS REQUIRED
The major eqgipment with broacl specification mentioned here will usher in unifbrmity in

conduciof practicals, as well as aicl to procure equipment by authorities concerned.

6, THEORY COMI]ONENTS
The following topics/subtopics should be taught and

achievins the COs to attain the identified competency.
assessed in order to develop UOs fbr

S.

No.
trquipment Narne with Broad Specifications

I'rO.
No.

I LCD Proiector l-l
2 Interactive Classroom l-1 I

Unit Unit Outcomes (UOs)
(in coenitive domain)

Topics and Sub-topics

Units 1 :

Algebr:r
lzi. Solve the giverr simPle

problem based on laws of
logarithr-n.

l b.Calculate the area of the
given triangle by deterrninant
method.

1c. Solve given system of linear
Equations using bY Ct'anter's
rule.

1d. Obtain tlte proPer and

improper paftial lraction fbr
the given sirnple rational
function

1.1 Logarithm: Concept and laws of logaritlrrrl

1.2 Determinant
a. Value of determinarrt of orcler 3x3

b. Solr"rtions of simultaneous equations itr

tltree unknowns by Cramer's rule.

1.3 Partial Fractions: Types of partial fraction
based on nature of f'actors and related

Problerns.

G P Pune
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Unit Unit Outcomes (UOs)
(in cosnitive domain)

Topics and Sub-topics

Unit 2:
Trigonometra

2b

2c

Apply the concept of
Compor.rnd angle, allied
angle, and multiple

angles to solve the given
simple engineering
problem(s)
Apply the concept of Sub-
multiple angle to solve the
given simple engineering
related problerr
Employ concept of
factorization and de-
factorization formulae to
solve the given simple
engineering problerl(s).
2d. Investigate givert
sirnple problerns uti I izing
inverse trisononretric ratios

2.1 Trigonometric ratios of allied angles,

compound angles, niultiple angles (2A,
3A), submultiples angle.(rvithout proof)

2.2 F actorizatiotr an d De fhctori zati o rt fb rrn u I a e

(without proof).
2.3 Inverse Trigonometric Ratios and related
problenrs
2.4 Principle values and relation betrveen
trigonometric and iuverse trigortontetric ratios.

Unit 3:
Co ordinate

geometry

3a. Calculate angle between
given two straight lines.

3b. Formr,rlate equation of
straight lines related to
given engineerirrg
problems.

3c. ldentify perpendicular
distance f}om the giverr
point to the lirre..

3d. Calculate perpendicular
distance between the given
two lines.

3.1 Straight line and slope of straight line
a. Angle between two lines.
b. Condition of parallel and perpendicular
line s,

3.2 Variours forms of straight lines.
a. Slope point forrn, two point form.
b. Two points intercept form.
c. General form.
3.3. Perpendicular distance fiorn a Point on

the Iine.
3.4 Perpendicular distance between two
parallel lines

Unit 4:
Mensuration

4a. Calculate the area of given
triangle and circle

4b. Determine the area of the
given sqLlare,
paral lelogrant. rhoubus,
trapezium.

4c. Cornpute surface area of
given cuboids, splrere, cone
and cylinder.

4d. Determine volume of giverr

cuboids, sphere, cone and

cylinde r.

4.1 Area of regular closed figures, Area ol
triangle, sqLrare, paral lelogram, rlrombus.
trapeziurn and circle.
4.2 VolLrme of cuboids. cone. cvlinders artd

splrere.

7. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

G P Punc
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IJnit
No.

Unit Titlc Tcaching
I{ours

Distribution of Theorv Marl<s
R

Level
U

Level
A

Level
1'otal
Marks

I Algebra 12 08 20 08 24(36)

II Trigonometry t8 08 08 20 24(36)

III Co ordirrate geonretr./ 09 04 08 l2 t6(24)

IV Mensuratiou 09 04 08 l2 r 6(24)

Total 48 z4 44 qt 80( I 20)

8. SUGGESTED STUDENT ACTIVITIES
Othel than the classloom and laboratory lealning, following are the suggested student-relateci
co-curricul.nr actlities which can be undertaken to accelerate the attainment ol the various
outcomes in this course: Students should conduct lbllowing activities in group uncl prepare

leports of about 5 pages fbr each activity, also collect/r'ecord physical evidences tbr: their
(student's) portfolio which will be useful fbr theil placement interviews:

NA
9. SUGGESTED SPECIAL INS:TRUCTIONAL STRATEGIES (if any)

These are sample stlategies, which the teacher can use to accelerate the attainmcnt o1'the
various outcomes in this course:

a. Merssive open online courses (XIOOCs) rnay be used to teach various topics/snb
topics.

b. Abor-rt 15-20% of the topics/sub-topics which is relatively simpler or descriptive irr

nature is to be given to tlre students fbl self-directed leorning and assess the

development of tl-re COs thr:ough classroom presentations (see impletnentatior-t
guideline ibr details).

c. Use Flash/Animations to explain various components, operation and

d. Teachel should ask the stndents to go thlough instruction and Technical manuals

10. SUGGESTED MICRO-PITOJECTS
(Only for Class Declaration Courscs)

Only one micro-projecf is plannecl to be undertaken by a student that needs to be assigned to

irim/hel in the beginning of the senrester. In the flrst fbul semestels, the micro-project are
group-based. However, in the fifth and sixth sernesters, it should be prefelably be individuatty
nndertaken'to build up the skill and confidence in every student to become problem solvel so

tlrat s/he contributes to the projects of the industry. In special situations where groups have to
be fblmeci for micro-proiects, the number of students in the group should not exceed three.

The micro-project could be industry application based, internet-basecl, workshop-
based, Iabolatoly-based or field-based. Each micro-pro.iect should encompass two or more
COs which are in fact, an integration of PlOs, UOs and ADOs. Each student will have to
maintain clated work diary consiiting of indiviclual contlibution in the proiect work and give a

seminar presentation of it before submission. The total dr-rration of the micro-ploject should not
be less than l6 (sixteen) student ettgegenrcnt hours during the coulse. The student or.rght to

submit micro-pro.iect by the end of the semester to develop the industry oriented COs.
A sr-rggestive list of micro-projects is given here. Similar micro-projects could be

added by the concelned faculty:
N.A.

G P PLrne
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11. SUGGESTED LEARNING RESOURCBS

S OFTWARE/LEARNING WEBSITES

I3. I'O - COMPETENCY- CO MAPPING

t2.

S.

No.
Title of Book Author Publication

I Mathematics for
Polvtecl,nic Students

Shri S.P. Deshpande Purie Vidyarlhi Griha

1, Plane Trigonometty Shri S.L. Loney Macrnillanand London
1 Mathematics for Engineers

( Vol.I)
SliriH.K. Dass S.Chand and Cornp.

AT Engg. Maths Vol.I and II Shri Shantinarayan S. Chand and Corrp.

PO1 P02 PO3 P04 PO5 PO6 P07

col J 2

co2 aJ I 2

co3 J 2 I

c04 J 3 2 I 2

J 2.50 0.75 0.50 0.50 U.)U i.5

Signatule o1' Course Expert

V' ts'SlniYJ-L*
Name of Course Expert

Signature of Programme Head

Name of Programme Flead

Signature of Head of Department

Name of Head of Department

Sisnature of CDC In-cli

#
Naure of CIQC

G P Punc
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PSOl PS02 PS03

co1
c02
co3
co4
cos
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Government Polytechnic, Pune

'180 0B'- Scheme
I - Semester Course Curriculum

Course Title: CommunicBtion Skills -II
(Course Code: H.V.1.lAl..l

Dinloma Drosramme in which this course is offered Semester in which offered

Diploma in ET/CE/EEI IMEIMT ICMIIT/DDGM II
0r I 021 03 I 04 I 05 I 061 07 I 08 I r 6l 17 l2r 122123 124 126

1. RATTONALE
Classified under human sciences this subject is intended to introduce students with the

process of communication so that they can identify conditions favorable to effective

communication. They will also be taught basic and applied language skills viz. listening,

speaking, reading and writing - all useful for the study of a technical course and

communication. Specifically, writing and oral presentation skills are two top ranking

capabilities needed for professional careers and must be developed systematically

2. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be.

taught and implemented, so that the student demonstrates the following industry oriented

COs associated with the above mentioned competency:

CO1: Prepare variogs speeches for presentation

CO2: Write application for Business purposes.

CO3: Write various technical reports.

CO4: Write business letters

3. TEACHING AND BXATfiIWATION SCHEME

(*): Under the theory PA, Out of 30 marlcs, l0 marl<s arefor micro-project assessment to

B;

€-rr ?A;tqJ

Teaching Scheme
(In Hours)

Total Credits
(L+T+P)

Examination Scheme

Theory Marks Practical Marks Total l\{arks

L T P C ESE PA ESE PA 100

2 I
a
J 40 10 50

G P Pune
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Course Code:

4. SUGGESTED PRACTICALS/ EXERCISES

The Practicals in this section are PROs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the comoetencv:

4. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of practicals, as well as aid to procure equipment by authorities concemed.

S.

No.
Practical Exercises

(Leaming Outcomes in Psychomotor Domain)
Unit
No.

Approx.
Hrs.

required
I practice to write various speeches like vote of thanks ,guest

introduction etc
I 2

2 write job application, resume, leave application I 2
a
J draft aproject report to start a new industry

(or to write down the market survey report )

2 2

AT prepare industrial visit report after visit a
J 2

5 write a placing an order letter, complain letter a
J 2

6 write ajoining letter 4 2

draft a notice , circular and memorandum J 2

8 write a fall in production report a
J 2

Total 16

S.No. Performance Indicators Weishtase in Y"
a. Arrangement of available equipment / test rig or model
b. Setting and operation

Safety measures
d. Observations and Recordins 50

Interpretation of result and Conclusion 20
+I. Answer to sample questions 20
o Submission of report in time t0

Total 100

S.

No.
Equipment Name with Broad Specifications Pr O.

No.
I NA

G P Pune

Page 2 of6



5. THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.

Unit Unit Outcomes (UOs)
(in coenitive domain)

Topics and Sub-topics

I.'NITl

Writins
speechEs

a) Orally introduced the' Guesi

b) Express feelings about the
occaslon.
c) Express feelings about the
sltuatron
d) Applv communication
khowledge for giving vote of
thanks.

I a. Introduction of guest

1 b. welcome speech

I c. farewell speech

1 d. Vote of thanks

UNIT2

writins
applic5tions

a) Write job application in
? PloPer lormat
rncluorng resume
Write a iequest
applicatiori for leave.
Write official
correspondence forjob
*ppltcatlon ln a proper
IOffnat.

b)

c)

2 a. Job application with resume

2b. Leave application
2 c. Miscellaneous applications

I-INiT3

Writine
Reportl and
Noiices

a) Prepare visit reno(
b) Suryqy feasibility for- 

establishins a new
industry.

c) Report fall in
prolduqtion to higher
autnontles.

d) Write memos for' 
differentsituations.

e) Write Circulars (notice). 
for different situbrions.'

3 a. Visit report

3 b. Survey repon(feasibility report)
3 c. Fall in production report
3 d. Circular/notice
3 e. Memos

IINIT4

Business
letters

a) Write enquirv letter' includins'sodcification
table.

b) Write enquiry letter
including sp6cifi cati on
table.

c) Write enquiry letter- 
includine^spdcification
table.

d)Write Joining letter

4 a. Enquiry letter
4 b. Placing an order letter
4 c. Complaint letter
4 d. Joining letter

G P Pune
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6. SUGGESTED SPECIFICATION TABLE TOR QIIESTION PAPER DESIGN

7. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student's) portfolio which will be useful for theirplacement interviews:

a. Prepare journal based on practical performed in Lingua- phone- laboratory. Joumal
consists of drawing, observations, required equipment's, date of perfbrmance with
teacher signature.

8. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a. Massive open online courses (IIOOCs) may be used to teach various topics/sub
topics.

b. About 15-20% of tlte topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess thg
development of the COs through classroom presentations (see implementation
guideline for details).

c. With respect to item No.8, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

d. Guide student(s) in undertaking micro-projects.
e. Correlate subtopics with power plant system and equipments.
f. Use proper equivalent analogy to explain different concepts.
g. Use Flash/Animations to explain various components, operation and
h. Teacher should ask the students to go through instruction and Technical manuals

9. SUGGESTED MICRO.PROJECTS
(Only for Class Declaration Courses)

Only one micro-projecl is planned to be undertaken by a student that needs to be assigned to
himlher in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually

Unit
No.

Unit Title Teaching
Hours

Distribution of Theorv Marks
R

Level
U

Level
A

Level
Total
Marks

I Writing speeches 08 ) ) 6 10

II Writing applications 06 2 2 4 08

ilI Writing Reports and Notices 10 2 ) 6 10

IV Business letters 08 ) 4 6 t2

Total 32 8 l0 )) 40

G P Pune

Page 4 of6



Course Code: ..

undertaken to build up the skilt and confidence in every student to become problem solver so
that sAre contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exieed-three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the niicro-project should not
be less than 16 (sixeen) student engagement hours during the course. the stiaent ought to
submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects is given here. Similar micro-projects could be
added by the concerned faculty:

SUGGESTED LEARNING RESOURCES

SOFTWARE/LEARNING WEBSITES

PO _PSO- - CO MAPPING

b.

10.

11.

T2.

Sr.No. Author Title Publication
1 Joyeeta Bhatacharya Communication

skills
Macmillan Co.

2 Sarah Freeman Written
communication in
English

Orient Longman Ltd.

Krishna Mohan and
Meera Banerji

Developing
Communication
skills

Macmillan L:rdia Ltd.

PO1 Pc2 PO3 P04 PO5 PO6 P07
col a

J 2 J z
co2 I 2 J

co3 J a
J 2 3

co4 a 2 2 3

3 ) 0.75 2.25 0.75 71<
CO

PSO 1 PSO 2 PSO 3 PSO 4
I 2 3 5 6 7 8 I J A 5 6 7 8 I 2 J 4 5 6 7 8 I .'

3 I 5 6 7 8

cor
col
co3
co4

G P Pune
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14. Prepared by:

Signahre of Course Expert

Name of Course Expertnfg FatJ-l-S' C .

.)Y
Signature or ildJtr Department

Y DBhr& ' 
.

Namebf Head of Department

Signature of Programme Head

Name of Programme Head

Signature of CDC In-Charge

Name of CDC In-Charge
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Page 6 of6



Coursc Codc: .-.........

Government Polytechnic, Pune

'190 OB'- Scheme

CouTse Title: APPLIED MAHBMATICS II

(Course Code: 9.q.1.1.9. ?,

Diploma Drogramme in rvhich this course is offered Semester in rvhich offered

CE/EE/ET/ME/IyIT/CIvI/IT E ngineering U

0r I 02t 03 / 0 4 I 05 | 06 I 07 lzt 122 123 | 24 126

1. RATIONALE
This subject intends to teach students basic facts, concepts, principles and procedure of
Mathematics as a tool to analyze Engineering problems and as such it lays down foundatiorl

forthe understanding ofengineering science and core technology subjects

2. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are

to be taught and implemented, so that the student demonstrates the following industry

oriented COs associated with the above mentioned competency:
l.Calculate the equation of tangent, maxima, minima, by differentiation.

2.Solve the given problems of integration using basic formulae.

3.Use basic concepts of statistics to solve engineering related problems.

4.Apply the concept of numerical rnethods to find the roots of equation.

. 
5.Apply the concept of matrix to solve the engineering problems

3. TEACHING AND EXAMINATION SCHEME

4. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and

assessed in the student for the attainment of the competency:

Teaching Scheme
(In Hours)

Total Credits
(L+T+P)

Examination Scheme

Theory Marks Practical Marks Total Marks

L T P C ESE PA ESE PA
125

a
-) 2 5 80 2A 25

S.

No.
Practical Exercises

(Leaming Outcomes in Psychomotor Domain)
Unit
No.

Approx.
Hrs.

required
1 Solve problems based on finding value of the function at different

ooints
I

2

Z Solve problems based on standard formttlae of derivatives 1 z

G P Punc
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J @rivativesofimplicitfunctionandparametric
function.

1

1

@ative of logarithmic and exponential

functions
i

2

5 g equation oftangent I 2

6 Sot"e p.bt.-s based on finding maxima, minima of function 2

l Solre probl.ms based on finding radius of curvature at a given point.

8 Sot"" ttte ptoble*s based on standqrd formulae of int L 2

9 S"1". pt"bl.ms on finding range, coefficient of range and mean

deviation. 3

2

l0 Solve problems on standard deviation. a 2

l1 S"1"" p.bl..r on coefficient of variation and comparison of two

sets. 2
a
J

t2 Solre th" atg"bt"t" equation using Bisection method, Regula falsi

method and Newton -Raphson method
/1a

2

1aIJ S"l* th" .i-rlt"neous equation using Gauss elirnination method, Gauss

Seidal and Jacobi's method 4

')

L4 Solve elementary problems on Algebra of matrices. 5 z

15 Sotre sotutiot of Simultaneous Equatio@ 5
Aa

Total
1a
)L

S.No. Performance Indicators Wglght.lgg_in'Yn-
Prepare experimental set uP

b. HattOtitte of instruments during performing praclical.

c. Follow Safety measures

d. Accuracy in calculation 20

Answers to questions related with performed practices' 40

f. Submit iournal report on time 20

Follow Housekeeping i0

h. Attendance and punctualitY 10

Total 100

5. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in

conduciof practicals, as well as aid to procrre equipment by authorities concerned.

6. THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for

achieving the COs to attain the identified competency.

S.

No.
Equipment Name rvith Broad Specifications

PrO.
No.

I LCD Projector l-15

2 Interactive Classroom t- l5

G P Pune
I)ace J nf (
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Unit Unit Outcomes (UOs)
(in cognitive domain)

Topics and Sub-topics

Unit I :

Differential
Calculus

la. Solve the given simple
problems
based on functions.
lb. Solve the given simple
problems
based on rules of
differentiation.
1c. Obtain the derivatives of
logarithmic, exponential
functions.
1d. Apply the concept of
differentiation to find given
equation of tangent and normal
1e. Apply the concept of
differentiation to calculate
maxima and minima and radius
of curvature for given function.

l.l Functions and Limits :

a) Concept of function and simple
b) Concept of limits without examples.
1.2 Derivatives : logarithmic, exponential a)

Rules of derivatives such as sum,. product,
quotient of functions..
b) Derivative of composite functions
differentiation to find given (chain Rule),
implicit and

parametric functions.
c) Derivatives of inverse, logarithrnic and

exponential functions.
1.3 Applications of derivative :

a) Second order derivative without examples.

b) Equation of tangent and normal
c) Maxima and minima
d) Radius of curvature

Unit 2:
Integration

2.a Solve the given simple
problem(s)
based on rules of intesration.

2.1 Simple Integration: Rules of integration
and integration of standard functions

Unit 3:
Statistics

5a. Obtain the range and

coefficient of
range of the given grouped
and.

ungrouped data.

5b. Calculate mean and
standard deviation of discrete
and grouped data related to the
given simple engineering
problern.
5c. Detennine the variance and
coefficient of variance of given
grouped and ungrouped data.

5d. Justify the consistency of
given
simple sets of data.

5.1 Range, coefficient of range of discrete
and grouped data.

5.2 Mean deviation and standard fiorl mean

of grouped
and ungrouped data, weighted means
5.3 Variance and coefficient of variance.

5.4 Comparison of two sets of observation.

Unit 4:
NUMERICAL
METHODS

3.1. Apply tl.re concept of
approximate to find root of
algebraic equation
3.2.Apply the concept of
iteration to solve the systenr of
equations in three unknowns

3.a Solution of algebraic equations:
Bisection method, Regula falsi method and

Newton -Raphson method.
3.b Solution of simultaneous equatiorts

containing 3Unknowns :

Gauss elimination method. Iterative rnethods-

Gauss Seidal and Jacobi's method

G P Pune
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Unit Unit Outcomes (UOs)
(in coenitive domain)

Topics and Sub-toPics

Unit 5:
Matrices

4.a Solve given system of linear

equations using matrix inversion

method

4.lMatrices, algebra of matrices, transpose,

adjoint and inverse of matrices.
4.2 Solution of simultaneous equations by

matrix inversion method.

Unit
No.

Unit Title Teaching
Hours

Distribution of Theory Marks

R
Level

U
Level

A
Level

Total
Marks

I Differential Calculus a^L1 12 l6 40(60)

il Integration 06 02 t2 0(rs)

III Statistics' 06 04 t2 0(1s)

IV Numerical methods 06 02 08 04 0(r5)

V Matrices 06 04 04 08 0(1 s)

Total 48 24 40 56 80(120)

7. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

8. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, fbllowing are the suggested student-related

co-curricular activities which can be undertaken to accelerate the attainment of the various

outcomes in this course: Students should conduct following activities in group and prepare

reports of about 5 pages for each activity, also collect/record physical evidences for their

(student's) portfolio which will be useful for their placement interviews:
NA

g. SUGGESTED SPECIAL INSTRUCTIONAL STRATBGIES (if any)

These are sample strategies, which the teacher can use to accelerate the attainment of the

various outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub

topics.
b. About I5-20% of the topics/sub-topics which is relatively simpler or descriptive in

nature is to be given io the students for self-clirected learning and assess the

development of the COs through classroom presentations (see implementation

guideline for details).
c. use Flash/Animations to explain various components, operation and

d. Teacher should ask the students to go through instruction and Technical manuals

10. SUGGESTED MICRO.PROJECTS
(Only for Class Declaration Courses)

Only one miiro-project is planned to be undertaken by a student that needs to be assigned to

hirniher in the biginning of the semester. In the first four semesters, the micro-project are

group-based. However, in the fifth and sixth semesters, it should be preferably be individually

undertaken to build up the skill and confidence in every student to become problem solver so

that s/he contributes to the projects of the industry. In special situations where groups have to

be formed for micro-projects,'the number of students in the group should not exceed three.

The micro-pioject could be industry application based, internet-based, workshop-

based. laboratory-based or field-based. Each micro-project should encompass two or more

G P Punc
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COs which afe in fact, an integration of PrOs, UOs and ADOs. Each student will have to

maintain dated work diary consisting of individual contribution in the project work and give a

seminar presentation of it before submission. The total duration of the micro-project should not

be less than 16 (sixteen) student engagement hours during the course. The student ought to

submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects is given here. Similar micro-projects could be

added by the concerned faculty:
N.A. .

11. SUGGESTED LEARNING RESOURCES

12. SOFTWARE/LEARNINGWEBSITES

13. PO - COMPETENCY- CO MAPPING

S.

No.
Title of Book Author Publication

Engi neering Mathematics
Vol.I

Vishrvanatl-r , Satya Prakashan, Ner.v Dellri

2 Mathematic for polytechnic
students I & II

S.P. Deshpande Vidyarthi Griha Prakashan , Pune

Mathematics for
Engineerirrg Vol-l

H.K. Dass , S.Chand and Company

l+ Engineering Mathematics
vol-I and II

Shantinarayan , S.Chand and Company

POI PC2 PO3 PO4 PO5 PO6 PO7

col 3
aJ 2 I I 2

cC2 aJ
aJ 1

I 2

co3 J 2 2 )

c04 a a
J 2 I 2

co5 1
J

a
J 2 I 2

J
a
J 1.8 r.2 I 0.8 L

PSOl PS02 PS03
co1
co2
co3
co4
co5

G P Pune
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Government Polytechnic, pune
'180 C)B' * Scheme

Course l'itle: Engineering physics

(C'orrrsc('oclc: SC ll(.)4y* tltru lode (Sc tto{ )

ItATI()NAI,F]
'l-his course is clesigned with sonre ILnclanierrtal principle. laws erncl irrlbrnration ro
help tlie diplonla engitreers to apply the basic concepts of pliysics to solve epgineeripg
problenis-'flic stLrcly o1'basic principles ancl concepts o1'motion. light. electricity. ancl
nrodcrn phvsics u'ill hel;r itl uttclcrslanding the technologv courses whgre erlpliasis is
on tlrc ap;rlicatiorrs ol'thesc principles in cngineer.ing and technologv.

C'O tJ ltsli Ot ll-COM tiS (COs)
'l-lre theory. practical expcriences etncl relevant soli skills trssociatccl vi,i1h this ccir-rrse
are to be taught and in-rplemented. so that tlre student demonstrates the iollowing
inclustry oriented COs associated rvitlr the above nrentioned conrpetcncv:

l. Estinrate errors in nrcasurcnrent ol'physical quantities.
2. Apply lalvs ol'motion in various applications.
3' Apply Cor"rlorrtb"s law 1o calculate clectrostatics lbrce. electric {lclcl ancl

electric potential.

4' Use basic principles of light. X-rays and l-aser irr relatecl engincering problenrs.

.I'IJACHING 
AND IiXAMINAI'ION SCIIIiMF]

'l'otal Crcdits l,lxamination

Semestcr in which offerecl

)

3.

(1.+1'+P) '[hcory, Marlis j l'racfical

PA
;o

Scherye
Marks

PA

Total
C

25

'l'eaching Schcme
(ln Flours)

(.i l) l)trnc

[)ase | 0f 9



(. nursc Codc:

4. SUGGIiS'TED PITACTICAI,S/ EXIiITCISES

Tlie practical's in this sectiolt are PrOs (i.e. sub-components of the COs) to be clevelopecl arrd
assessed in the student fbr the attainnrent ol'the conrpetencl,: (Any 'l'en).

S.

No.
Practical Flxerciscs

(Learning Outcorlcs in Psychorrrotor Donrain)

Observe given instrument
i) mention name and range of given irrstrument
rr)calculate least count olgivcn instrunrent
:!) ti$_t]lef1lg ef given insrrunrerrr
Use Vernie. Ctiiiper ro meas,,re dfie"sions ofrifrbdnr obiecr-a 

--

use mlc.ronreter screw gallge to nleeisllre dimensions of given
obiects.

LJnit
No.

Approx.
Fl rs.

req u i recl

2

)
I 2

J
I

..)

AT by simple pendulunrDetennine acceleration

LQgleeltof!]_LMl._
due to gravity /.

) tjeterm!ne relractive index o1' glass slab using total internal
ref'lection.-bbseil 

a"d lidf ailt.eiili ii,iiiu..i"iiiiil; i;l.lr.i; iiliii iiii,i,r
I'le-Ne laser.

2

;-

2

b 2

7 Detennine permittivity of free space (co.cept orei..ttoit-otGl, 3 2

8 Construct circLrit
resistance o1'given

to vcrify Ohnt's larv ancl clelcrnrine specific
material of rvire.

4 1

L) l)eternrine resistance of given nraterial ol'wire using nreter br.iclge
g1q t4g!lglgI!_'U.c i f i c res i starr ce.

4 2

10 calibration of voltmeter using potentionieter (principie - oi'
poterll!iometer).

4

il IS ol'two cells using potentionreter hy single cellCompare e.n-r

nretlrod.
4 )

11

i;-IJ

[Jse potentiometer to find internal resistance of a cell.

Ljse rlagnetlc conrpass to clfiiw magnctic lirres ol'lbrcc o1'nlilgllcl
of diftbrent shapes.

AT

-;-
) ')

t4 Verify characteristics of photoelectric cell. 6 2

28

C P Punc
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5. MAJOREQUIPMEN'T/INS'I'I{T-IMENTSREQIJIITF]I)

1'he ma.ior" eqLlipnient with broad specifrcation nrentioned here will LrsSer in u'ifb.nity inconduct of practicals' as wcll as aid to procLrrc equipnrerrt bv ar-rthorities concerned.

Performance Inclicators

Settins and
[-qlereibllg_sqrLpL'telti_rsilie_qiri*r.i-_

atloll
Safbty measlrres

9t'rservatiorrs and Rgcqldlrlg _ -_-_Interpretation of result ancl Conclrlrion 
*--*

Answer to sample questions

lYsjeltase in ,%

Submission of re ln tlme
Total

Equipment Name with Broacl Specifications

Vernier Calli 1e: 0-15 crl. I{esolLrtiorr 0.01 cm.
Urylgmglgl screw gauge : RrU. *Effi
,S_tryplq pgld_U!11 Stop Warctr.
Class Slab 75x50x l2rlnr.
He-Ne laser kit
qg1gly qllninaror (0-12 V, 2 A)
Y9j !r!eE(L!_O*Y ). +mrgtg-l r q-s n j

5:ter-n-rUelttUl.lLS_tLfil"r" l:er ( i q - 0 - lg)u! le qGt -.
Potentiometer (400 cnr).

l91q'tio'n"r.;, na"i;iic;ii. i.;al""ci," ..1 t.

Photoelectric cell,

C P Pune
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l'he. lb.llowing topics/s'trtopics srr.Lrrcr be taLrght arrcr assessecrachieving the COs to attain the iclentillcc.l contpetenc\i.

6. THF]ORY COMPONENTS

Unit Outcomes (ttos)
in cognitivc domairr

Ljnit I
General Physics

l. Describe various
errors in

2

nteasLlrentcnts.

Irinclirrg rclaliorr
bctu,ecn I irrcar
r,clocitt, ancl angular
velocity.
Distinguish between
centripc.tal arrcl

centrilirgal lorce.
Ir:xplain SllM as a
pro.iection ol-tJCM on
any one diarletcr ol'
circle.
Derive equation of'
Simple harntonic
nrotion.

Statc Sn.liits lar,r ol'

irt orcler to clcvclop llOs fbr

l.l Units ancl Measurement
Introduction, Definition of unit.
I]unclarnental ancl clerivcd units.
D i lJbrcn t Syst ent o I' un its, Ilrrclrs in
nteasLlrentents.

1.2 Circular Motion: I)cllrritiorr. I Jnilbrnt
circLrlar nrotion( LJCM)
Displacentent. angular velocity.
angLrlar accclcr.ation aud uuits.
rclation lretwccrr lincar and angLrlar
rrclrtcity,. rclation between linear
accelcratit.rrr trncl atrstrlar acceleratir.rn.
explanation oI' ccntripetal and
centrifirgal fbrce. examples.
applications ol' centripetal arrci
centrifr-rgal lorce. analytical treatntent.
StIM: Corrcept of' tin.re period.

Irrecluency. AmplitLrc"lc. Wavelerrgth.
Relation be twce n wave velocity
fi'eqr-rency ancl wavelengtli. Defirrition
of SIlN4. exanrplcs of'SIII\4. SIIM as
a pro.lcction ol't_lClM orr the dianteter.
Irclr-ration o1'SllM starting fi.om ntean
position. anall,tical rrcalntcnt.
Light: InrrodLrcLion ro relleci6,i ild

refl'action o1' Iight. Larvs ol. rellection
and refl"action. Sncll's law. Ilef ractivc,
inclex. Physical signilicance ol.
refiactive index. Critical angle, T'otal
internal refl-action ol. light" analytical
trcatment.

2.2 Fiber optics: propagarion of Iiglrt
througlr optical llber. Structllre ol.
optical flber. Nunrcrical apertLrre.
Acceptancc arrglc. Acceptancc cone.
l-1'pes tll'9p11cal fibers. Appticarions of

a

T.

r.3

Unit 2

Optics and
ref raction.

Explain phenontenon

o1'total inte rnal
reflection
Classil'v oprical fiber
with its c'lil'l-erent

types.

l)isti ngLr islr betwccn
clectrical cablc ancl

optical Iibcr
corlrnr.rn icat iorr

tJnit 'lopics 
4nd Sub-topics

Laser

(i P l')Lrne
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[Jnit Outcomes (tJOs)
in rognitive clomain)

'l-opics and Sub-topics

Unit 3

Electrostatics

Working ol'l-ASlrR
with its properties
and applicatior-ts.

Calcr,rlate

electrostatic Ibrce
and intensity ol-
electric flelcl.

C'alcLrlatc clectric
potential.

Calcr,rlate net
capacitance when
capacitors are
connecleci in series
and parallel.

optical fiber" Conrpariso. 
"f .lrti..l

llber cornntLrrricatiorr u,itlr e.lcctrical
cable conrnrun ication.

2.3 LASER: Dpfinition. properries of
I-ASER. SpontaneoLrs ancl Stirlulated
emission. popr_rlation inversion.
N4etastable state. pumping. Lif-e tinre.
l-le-Ne lascr-constr.r,rctiorr ancl rvorking
with energy level diagram.

_ ?lgllggilng applicarions of laser
3.1 litectric chri;d.*ail,,ik *b\-trr" i"

lllectrostatics. unit of charge. electric
lield, intensity ol eleciric llelcl.
electric lirres of' lbrccs (properties).
clcctric llux" llux clcrrsitr,. analytical
trcatnleltt.

3.2 Iilectric potenfial: Explanation.
Defjnition, potential clue to a point
charge, pol.ential duc. to a cl-rarged
splrere, potential o1. earth, absolute
electric potential. analytical treatnrent.

3.3 lillectric Cap:rcitor :Cetpacitance
Introdr-rction, of concluctor. un it.
principle ol'condenser. parallel plate
condenser. capacitances in series ancl

parallel, analytical treatnrent.

.1. I Currcnt. Rcsisrance oir,tiG *it.Unit 4

Current
F)lectricig,

Conrparison ol'
Wheatstonc
networli rvith nreter
bricige.

Comparison of
EMF Lrsing
potentionreter.

CalcLrlation ol'
electric bill lirr
given application.

l.

J.

I)cpcnclcrrcc ol' r.csistilnce- le.nstli.
arca ol' cross-scction. terlrpc.ratJre.
Olrrls law. spcciljc r.csistancc andits r-rnit. Whctstonc's rretw,ork
construction and prirrciple. Meter
bridge, Balancing conclition ol' nteter
bridge. Measurenrent of unknown
resistance using nteter briclee-
analytical treatnrent.

4.2 Potcntiometcro principle of
potentiontetcr, Potcntial graciient.
Constructictn ol' potentionreter.
Applications of potentiometer,
t1.M.F.. Conrparison of' E.l\4.F. Lrsir.rs
potcltt tolnctcr.
li lcctric n,o rl<- | : lectric
l:lectric cltcrg\. [_lrrits

Llll_t,.!{ iS,,:s o l' clccrric bi I l.

power.
and

(i P l)Lrrrc
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tJnit

tJnit 5
lllectromagnetism

l. State Ampere's
right harrci atrcl

Irlerrring's leii hand

rule.

Explain Biot-
Savert's Law
(l-aplace's Law),

CalcLrlate N4agnetic

indr,rction o1'gil,en

application.

Unit 6

Modern Physics

l:xplain prodLrctiorr

of X-l{av with neat

label diagram.

Verili
chariicleristics ol'
photoelcctric cell

l.ist applications of
photo electric cell.

6.

Unit Outcomes (ttOs) 'l'opics and Sub-topics
lll c nitive dornain)

5.1 Magnctic effect of electric current.
Arlperc's nrlc" C'oulonrlrs inve rse

sqLlare larv in rragtletism. Irrtensity of
nragnetic fiel6t. N4agnetic induction.
Iliot- Savert"s I.arv (l.aplace's l_aw).
F leming's leti hand rurle, Force
experienced by cLtrrent carrying
straight concJuctor placecl in ntagnetic
lielc1. analytical treatntent.

X- rar': prirrciplll. p6,lii&*r" ;f
X- rays Lrsing Cooliclgc tLrbc.

origin o1' X-rays. types o1' X-rays.
pfopcrlies ol' X-rays. errgineering
applications ol' X-rays. arralytical
treatntent.

6.2 l'hoto clcctricig,: photoelectr-ic cffbct.
Plank's qLlantLll-)r theory. conccpt of
photon. properties o1' photon.
thresholcl fi'equenc\,. thresliold
r,vavclcngth. stoppirrg potcntial.
photoelectric work lirnction. Binstein's
plrotoclectric cclualiorr" photclcell
(circuit diagranr and w,orl<irrg).

applications ot' photoelectric cell"
analytical treatntent.

7. SUGGES'tliD SPI,ICIF'ICATION TAtlt,E F'OR QtiESTION t)Aplitt DESIGN

Unit
No.

Unit Title Te:rching
Ilours

Distribution of T'heory Marhs
R

L,eve I

U
[,evcl

A
l,evel

Total
Marhs

0l General Physics 8 ) 4 6 t2
02 C)ptics and l,aser 6 2 4 o t2
03 lil lcctrosta tics l0 4 4 8 r6

0'l Currcnt Elcctricitv l0 4 4 8 l6

05 lilectromagnctism IJ 2 -t IJ l1
06 Modern Physics 6 ) :l 4 l0

-[otal
18 l6 21 40 80

(i l) Itune
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8. SUGGESTED STUDENT ACTIVITIIiS

Other tharr the classrootlr and laboratory leanring" fbllowing are the slrggcstccl student-related
co-curricular activities whicli can be undertakcn to accele'rate the attairnrent cll'tlre various
otltconles in this course: StLrdents should conduct fbllowing activities in group and prepare
reports of'ahor-rt 5 pages lbr each activity. also collect/record physical 

""uid.'r.., for iheir(student's) portlolio which will be usel'ul lbl their placenrent interviews:
a' Prepare.iournal basecl on practical perfbrmed in Physics laboratory. .f ournal colsists o1'

drawir-rg. observatiorrs, reqr-rirecl equipment's. date of perfbrmance with teacher
sigrrature.

9. STJGGESTIID Sl'licIAl, INSTIiUC]'|ONAt- srttAl'tictl.ls (if any)

"fhese arc sample strategies. rvhich tlte tcacher can Llsc ttl accc-leratc tlrc attainnrent ol' thc
various olltconles in this collrse:

a' Massive open online cotlrses (MooCs) may be used to teacli various topics/sub
topics.

b' AboLrt l5-20% of the topic's/sub-topics which is rclatively sinrplcr or. clescriptive irr
nattlre is to lre giverr to the stuclerrts for self-directei tenriing and assess the
derreloprrrent of' tlie COs throLrgh classroonr presentations lsee ir-nplenrentatiop
gLridel ine fbr detai ls).

c' with respect to item No.8, teachers need to ensure to create opportunities ancl
provisiorrs for co-curriculsi activities.

d. [.Jse proper equivalent analogv to explai. clifferent conceprs.
e. [Jse Flash/Aninlatiotis to cxplairr various conrponents. operaticln antlf. 'I'eacher sllor-rld ask the stucJcnts to go throLtglr ir-rstrr-rction ancl l-ech'ical nranuals

I O. STJ(;GI.]S'tED MIC]RO-I'IIO.IF]CTS
(Only for Class Declaration Courscs)

only one micro-projecl is planned to be undertaken by a stuclent that rreeds to be assignecl to
hinr/her in the beginning of the scnrestcr. In the llrst lirr-rr semestcrs. thc nricro-pro.j*ect arc
group-based. Ilowever. in the trfth ancl sixtli semeslers" it slioLrld be prct'erahrly bc indiii4ualll,
underlaken to bLrild rrp tlte skill arrcl cortllcjcnce irr eve.ry stuclent to becenre pi"oblen solver so
that sihe contribLttes to the pro.iects ol'thc inclLrstry. In ipecial situatiols rvhere groups lrave to
be fbrrrred fbr micro-projects. the nunrber of students in ihe group shoglcl not exceed tltree.'l"he micro-pro.iect cor,rld be indr-rstry application 

-based, 
internet-basecl. workslrop-

based. laboratory-ba'sed or field-based. Each micro-pro.ject should encompass two or n.]ore
COs whicli are in l'act. an irrtegration of PrOs" UOs ancl ADOs. Each stLiclent will liave to
nraintain dated work diary consistirrg of incliviclual contributiorr in the pro.ject work and gi'e a
seminar presentatiorl ol'it belirrc subnrissior-r.'l'he total duration of tlre micio-pro.ject shor,Jd rrot
be less than /6 (si-Yteen) sludenl en{logement hours clr-rring thc cc'rurse.'l'he stirdent oLrght to
sr'rbrlril nlicro-pro.iect by the end o1'1he semestcr to clevclop tlre industrv orierrtecl COs.

A strggestive list of micro-projects is giverr here. Similar micro-pro.iects coglcl be
added by the concerned lacr-rlty:

u. Nil

C P PLrrre
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I I. SUGGESTED LEARNING ITESOUITCES

Applied Physics ArthLrr Bciser

Ingincerirrg Plrysics AvadhanulLr. S Charrd

$!ir_lqe-qL ISBN 9788121908177

1 2. SOFTWARE/LEARNING WEBS I'I'IJS

lupql&!
https ://www. I aser. conr. r,!
www.nglowe.rk.com
wwlv.brainscape.conr

hgpql yww.open2srlrcty.c 
cs

li t t p : // n pIe I . a c . i rr / c o ttfg_-plp:_df$Iptlr e I cl __- I I 5
h!tg.1"tlp-Lql-it.g.ttlq_a u.!-s_lptrp?g1_us_Lp I ur_q IcJ = I 04
lXlI://lr pe rph-r,sics. plr r'-asrLgSLr. e-cl Lrlh bg$c/h ph. htrUl
yfUy.p.lUff 

_cs c I a s s ro e rtr . c o r-n

!yly]!-pl]]5l*ctol_g

r)
?\

i)
4)
5)

6)

7)

8)

e)

l0)

Title of llool< Author l'ublication
Physics Textbook
Parl I- Class XI

Pliysics J'extboolr
Part II- Class XI

Physics "fextboolt

Part I- Class XII

^. : -----'
l'lr1,s ics 

-fextbotllr

Part II- Class XII

.l.V.Narlikar.
A.\\/..loshi. et al.

J.V.Narlikar.
A.W..loshi" et al.

.i v N"i:iii.;i.
A.W..loshi. cr al.

A.W..loshi. et al.

David I{alliday.
llobert Rc.snicl< ancl
.learl Walher
R.l(. GaLrr and
S. L. (iLrpta

Prakash Manikpure

National Courrcil of EcluCation
Rc'search and J-rainins" New
Delhi.20l0. tSIIN:tt I 74-505083
National CoLrncil ;TLil*-aticlri--_- -
Researclr and'l'rairring. New
p_91!.?ql s-|$Dl!,s I 74s 0 s 660
National Counci I ol' I:clLrcaiion

D_ellri.20 I 3. ISBN : 8 I 7 45067 | 3
7"'I'rditiorr
.lolrn Wily (200-+)

Dhanpar Rai Puhlicarioni
ISBN 9788 I 8ee28223

Rcscarch and'l'raining. New
D_t'lhi.20 I 3. ISIIN:8 I 7,+506i I 4'''.'Natrorral Ctlunci l ol' l :clLrcalitrrr
llesearclr arrtl 'l'rairrins. 

New

S. Chand PublishiLr[
rsBN 97881 21919s48
Schaum's Outline Series
I\4cGraw-l-lll.l.

Fundameirtals ol'
Physics

Engineerirrg Physics

Applied Physics

(i l) PLrnr:
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t4. PREPARED BY :
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Name o1'Cor:rse Expert
L Y D Bhide
2. N S Biradar
3. Dr.RBBirajaclar
4. D V Saurkar

SignatLrre of Programrne [-lead

Name ol'Progranrnre I lcac1

t -.){\p
SrgltatLtre ol' I lcad tll' l)cpartnrcrrl

' C,Z 
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Y D Bhide
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Course Code:

Government Polytechnic, Pune

'190 OB'- Scheme
Course Title: Basics of Information fechnology

(Course Code: .. t-t-1. t.-o..[.1

D mme Information Techno

1. RATIONALE
IT is for fast communications, data processing and market intelligence. IT plays an integral
role in every industry, helping companies improve business processes, achieve cost

efficiencies, drive revenue growth and maintain a competitive advantage in the marketplace.

2. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to
be taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

1. Format and setup Desktop System for personal use.

2. Set the BIOS for effective use of hardware.
3. Describe working of input output devices.
4. Classi$ digital computers.
5. Create and organize mail account.
6. State the need of IT act.

3. TEACHING AND EXAMINATION SCHEME

(*): Under the theory PA, Out of 30 marlcs, I0 marl<s are for micro-project assessment to

4. THEORY COMPONENTS
should be taught and assessed in order to develop UOs for

Teaching Scheme
(In Hours)

Total Credits
(L+T+P)

Examination Scheme
Theory Marks Practical Marks Total Marks

L T P C ESE PA ESE PA
5003 03 4A 10

G P Pune
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CourseCode: ...... "ir

ffii". ooO Sub-toPicsFon oot"omes (UOs)

in cognitive domain
@sicoPerations'^" 

prot.a*es and Progams - Compiler'

Translator, High Level Language'

lvtacttitte Level Language' Low Level

Language

f .z n pi"t.""ting Different Symbols'."- 
R"i"uurrce tJ the Computer' Minimizing

Errors, RePresenting more sYmbols'

Generic Formula

f .: eSCff and EBCDIC Code' Bits and
^ " 

b;;t;luritv Bit, writing.a Clr-ar.actl in

ti. -.-"w and on the disc' Unicode'

l-aDifferentiatebetween
alsorithm and a Program'

1b.Ex'Plain ASCII, EBCDIC and

Unicode.
lc. Define: Bits, BYtes, ParitY

Bit.
1d. State the need for BinarY

System.

UNIT T.
Algorithm
s and Data
Represent
ation

zriaffi,Loadand
Store Instructions, transferring a Data

Item and a Record, Cache MemorY'

M;;"tY CaPacitY, Memory-Cate gories'

what are memories made ofl
2.2*ardDisks and CDs - Memory- - 

ffi"tu."hy, Hard Disks, Optical Disks'

za. P-iffetentiate between Load

and Store operatlon'

2b. List and state characteristics

of PrimarY and Secondary

storage devices'

2c. Desciibe working of Hard

Disk, OPtical Disk, Pen

UNIT 2.

Algorithm
s and Data
Represent
ation

:Liffivboard,The
Screen, LCD, Mouse

Z.ZlaserPrinter, Barcode Reader and RFIDInPut-OutPut Devices'

3b. Describe TYPes of Printers'

3c. State characteristic and use

of RFID and Barcode

lafi.t a"a-sat" features ofUNIT 3.

Main
MemorY
and
Secondary

of Digital
'- 

ComP.tters, AnatomY of a Digital

ComPuter, ComPonents of a PC,.

4.2Chaiacteristics of Computers' What can
- 

Computers do?, What Computers cannot

ication of ComPuters

+a- nt"* at"gt""t and describe

classifi.ution /comPonents of

Digital ComPuter'

4b.Use & Configure Windows

DesktoP.

UNIT 4.

The I/O
Media

fiintrAm"n,A;t"ry of the Internet'

Uses the of Internet, EquiPment

n"q"ired for Internet Connection' Types

of Internet Connections

5.2 Internet-Related Concepts' Web

Browser, Searching the Web

s.r bigitat Images, Digital Audio and

Sa. List uses of Internet'

5b. State tYPes oflnternet
Connections.

UNIT 5.

Classificati
otrr
ComPonen
ts and
Applicatio
ns of

CustomerE-.o@

6. I Int6d-.r.tton, Typts of Information

Needed by Organizations' Why should

we use ComPuters in Businesses?

6.2 E-commerce: Introduction' Business to

Customer E-commerce' Business to

Business E-commerce, Customer to

6aid;frF U.tof ComPuters in

Businesses.

6b. Describe tYPes of
Ecommerce.

6c. State the need of IT Act'

6d. ExPlain the clauses in IT Act'

UNIT 6.

The
Internet
and
Multimedi
L

G P Pune Page 2 of 4



Course Code:

Unit Unit Outcomes (UOs)
(in cosnitive domain)

Topics and Sub-topics

Disadvantages of E-commerce, IT Act
2000

Unit
No.

Unit Title Teaching
Hours

Distribution of Theorv Marks
R

Level
U

Level
A

Level
Total

Marks
I Algorithms and Data

Representation 08

+̂ 2 2 08

II Main Memory and Secondary
Memorv 08

4 4 2 10

ilI The I/O Media 06 2 I I 04

IV Classification, Components and
Applications of Computers

08 4 2 06

V The Internet and Multimedia 08 a
J 2 1 06

VI Business Information Systems
and E-Commerce

10 a
J 2 1 06

Total 48 20 13 07 40

5. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

6. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collecVrecord physical evidences for their
(student's) portfolio which will be useful for their placement interviews:

a. They have to study a given topic and explain it in the class.

b. Teacher and student interaction in the class by asking different questions.

c. Assignments can be given to students.

7. SUGGESTBD SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

b. About 15-20% of the topics/sab-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed leurning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

c. Teachers need to ensure to create opportunities and provisions for co-curricular
activities.

d. Use proper equivalent analogy to explain different concepts.
e. Use Flash/Animations to explain various components, operation and

G P Pune
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Course Code:

8. SUGGESTED LEARNING RESOURCES

SOFTWARE/LEARNING WEBSITES
a. https :/iwww. s I imj et. com/enllpltop- 1 O-browsers.php
b. https ://www.ecorlmerceceo.com/types-of-ecommerce-business-models/
c. https : //www. inve stopedia. com/terms/b/btob. asp
d. https ://drudesk.com/blog/consumer-to-comsumer-c2c-ecommerce
e. https://www.toppr.com/guides/business-laws-cs/cyber-laws/information-

technology-act-20001

PO. COMPETENCY- CO MAPPING

11. PO - COMPETENCY. PSO IVIAPPING

9.

10.

ihr
Signaffire M Course Expert

(Smt. P. N. Yewale)

Signature of Programme Head

Signature of Head of Department
Mrs. M. U. Kokate

S.

No. Title of Book Author Publication

I Demystifying Computers
Achyut Godbole

McGraw Hill

2 Introduction to Information
Technology V. Raiaraman

PHI

a
J Computing Essentials

Timothy f. O. Leary
TMH

4 Comdex Computer Course Kit
Vikas Gupta

Dreamtech

POI PC2 PO3 PO4 PO5 PO6 PO7
col 2 1 I I
c02 2 I I 2
co3 I I
co4
co5 I 1

co6 2 I I
Summary 2 1 I I I

PSOl PS02 PS03
col 3

co2 a
J I

co3 J

co4 I
co5 I 1

co6 I
Summarv ., I )

G P Pune

Page 4 of4

Signature of CDC Incharge



Government Polytechnic, Pune
(An autonomous institute of Maharashtra)

Scheme:180 OI]

Diploma Programme in CM/IT
06t26107
Programming in C
cM2l0l
NO

I. RA'I'IONALE

I1 t[is era of hig| spccd con-rputing. it is rrecessary to progranl conrputers lvith thc help of

structured dynamic langr.rages like 'C' to study programntirrg is r-rselirl in solr"ing

problens/tasks related to various cJomains. Nou'da1's alnlosl everl'sctllp ill so{irvarc

engineering domain chooses 'C'as a basic tool to develop software'

COTJRSE OUTCOMES (COs)
-fhe theory, practical experiences and relevant soft skills associated with this coursc arc

to be taught and implemented, so that the student demonstrates the fbllowing industry

oriented COs associated with the above mentioned competency:

1. Write procedural progranl with 'C' language tokens.

2. Ilxecute programs using branching and looping.

3. Write progrants using arraS's. strittgs.

4. Develop a C program using firnctions'
5. hnplement progralrrs ttsing structures'
(r. Execute progrants usirrg pointcrs.

TI]ACII I NG AN D I'IXAM I NA'l'l ON SCII tlM It

l-eaching Scheme
(ln FIours)

r,T (23|rrlrq)

Program Name
Program Code
Course Title
Coursc Code
Class Declaration

)

i'"l;i d.d-
its (L+T+P)

Examination
Theo Mark [)ractica

ESE

-l

l

-l
l

ir.r

('

'ecl cI

ignmr

Guia

I Pr,

proJ'
rrtssl

:her
t. PA

'ot"

'le,
,,ial

Qnl

mtcro-

,tt.s und cr

I / Teache

inulion. P

ssntent to .fact
s given by the

' T'heory' Itrcrc

"c.t,lIr'(r,rl.v,rc.l,r

t eucher.

lice, [' - Pructit:ul.

tncnl

1. PIIACTICALS/ IiX E I{C I S ES

Sr.
No.

Practical lixcrciscs

____J3Trg 
o:'*':-:''" llry:''1"":'-l- -Write/cornpile/execute siniplc 'C' progratr: Develop a progranl

2
Write 'C' prograns based op differept operatofs and expressiotrs.

[.] n it
No.

I

Ippiliil;i; 
Illours i

- Il,q.qurqd. I

02 
1

I

02i
(ex, relational, log-991,_gt,t!!fg!9 {9J

Page 1 of I



*trlt but.d on bitwise aqq Jpgglglq

Wrtte;t.pl. ptogruffi tut . input from user at run time and

disoiay tl-re output on tlre screen'

nro[iu*t using following control statements:

lf staterlent, Switch statements.?:operator' go to statclllents'

Programs using fbllowing loop controls, while loop' do" while

loop, for loop

Write progranls based on 11l-9Y!:.'.___'-__---_--

Wrtt.;6gt""* ;st"g ttti"6 operations such as comparison'

concatenation. coPYi n99tc,

wriitp;g;s on predefl.ed Functions and User dellned

functions.
Write programs base

4

--;) _l11,

III

Write programs based or-t strrct,tre definition and initialization'

Write nrograms based on structure within structure.

Write ms based on

Government PotYtechnic, Pune
(An autonomous institute of Maharashtra)

Scheme:180 Ol]

Sr.No.

a.

Performance Indicators

Correctness of al gorithnl

Subntit assignment on time.

Total

*ctt lTlS

N

I

5.MAJOREQUIPMENT/INSTRIJMENTSREQIJIREI)
1.1e 

'ajorequipmenrwith 
broad specification mentioned here will r-rsher in r-rnilbrmity in conduct

o1 practicals, as well as aid to procllre eqr-ripment by authorities concerned'

Equipment Name rvith Broad Specifications

C.']]p.,t.' S).'1"" *itt-' .,|,'-'uting Systenr & any cor,rrpilcr to exc0Lltc

Iixpcrimcnt
Sr.No.

I
tt

l

6. THEORY COMPONIINTS
.l.he fbllowi.g topicsisubtopics should be taught and assessed in ordcr to de'elop tJos 1br achicr'-

inc the COs to attain the identified competency'

Page 2 of 8



Government PolYtechnic, Pune
(An autonomous institute of Maharashtra)

Scheme:180 OI]

Topics and Sub-toPics

la. State importatrce of 'C"
Describe Basic strLlctllre of
'C'Progranrs.

lb. Den-ronstrate samPle C

progranl
lc. De scribe Character set.

ld. Detine keywords' identifiers'
constants. variables, sYnlbolic

constants.
1e. List different data tYPes'

I f. Describe different tYPe s of
operators.

lg. Demonstratc inpllt and output

Operators.
th. Initialise attd evaluate

expressiotls.

U nderstand tlrarrchir-rg and

looping statet-ncnts.

Dentonstrate if statenlcnt, if-
else" else-if ladder.

Use o1-switch statement atrd ?:

operator.
Aonlv different t ofl

Unit C)utcomes (UOs)

irr cognitir c dortrain)

UNIT I.

C
Overview,
tokens and
cxpressions

UNIT 2.

Dccision
Making and

looping

T]NIT 3.

Arrays and
Strings

UNIT 4.

liunctions

2a

3a. List difTerent types of Arrays.

3b. Distinguish between one-

dimensional. two-dimensional
and nrr-rltidimensiotral arrays"

3c. Demonstrate irritialization of
arrays

3d. Declaring and initializing
String variables,

3e. Describe String lirnctions'

4a. ijrt tr''. gi".'i niedetinea
firnction.

4b. Write LJser deflned functions.

4c. Identify difl.erent categories of
F-unctions.

4d. Understand nesting of
tunctions.

4e. Irr-rplcment Recursiou'
4f. Demonstrate lunction with

l.l lrrtroclr-rction to ;C"
L2 lmportancc of'C.
Li Uasic structutlc ot''C" prograllls' pfo-

gramuring stylc. sar-l-rplc 'C' pfogranrs'

cxcct-ttiot-t o {'' C" llr()gfitlll,
1,4 Charactcr set. C tokcns. kevwords &
Identillers. constants. r'ariables' I)ata ty''pes'

type conversiot-t" declaration of variablcs'

assigning values to variables.

1.5 Operators: Arithnlctic opcrators ancl its

precedence, relational, Logical. increnrent &
clecrement. conditional. bit-wise operator.

spccial opcratof.
1.6 Expressions: Arithmetic expresslolls.

cvalttatiott o I' cx Prcssitltts'

Z.f.ijiancning, ,ie.iri"n makitrg with i1'

statcnte nt. if'-clsc stittctrlctrt. clsc- i1' ladclcr'

2.2 Looping: srvitch stiltcl.llcllt. l: opr-'t'ator'

go-to statel'tlent. while loop. lbr loop' do-

while loop" br"eak and contirltlc statcnlcllt'

3.1 Introduction to array: array'.

tion of arrays,
3.2 'fypes: one- dimensional arrays' t\\'o-

cJir-nensional arrays" nltrltid irtlensi onal ar-

rays.

3.i Introcluction to String: clcclaratiorl &

initializatior.r ot- string. strirrg variable s'

rcadirrg strirtg. ri ritirlg strittu.

3..1 (loncatetration & ccltlll-liit'istltl tlf' tu tl

strings. string harldl irlg llnctiotts'

4. i cloni.pi a'rii 
'lced 

of lirnctions

4.2 Predcfincd Functions: Libt'ar1'

litnctiotrs. Matlt ltrrtctiort.

4.3 Liser clcfinecl function: Nccd' s)'ntax'

declaration. deflnitiorl" rctrtrll valLtes attcl

their types. calling a function.
4.4 Category of lunctions: No argttnlctrt-

No rcturn value.
4.5 Neqtllg o{_ !i11c1it}r1199qr'1io1 ancl fq|c-

Page 3 of B
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Government Polytechnic, Pune
(An autonofflous institute of Maharashtra)

Scheme:180 OI]

7. SPECTFICA-l'lON"l'ABLE FOR QUESTION PAPEI{ DESIGN

tJnit Unit Outcomcs (tJOs)

(in cognitive domairr)

'fopics and Sub-toJlics

arrays. tlolr \,vlth arfa)'s. r

i. i .Ci*.t"ic , oJiii,iti..,n. cr6iiirii'-rs;ii;
acccssing. structLlrc i rt itia I izatitrrl. copl i rlg

and conrparing strttctttrc variables.

operations on structllre nrcmbcrs. array' of
strllctlrre s. array within tlie strltcturc.
structure within structures .structure and

functions. size of structltres
5.2 LJnions: Introdttctiort to ttt.liotl.

defir-rition. svntax.

UNIT 5.

Structures
and Unions

5a. Deflne Structure.
.5b. Use the structure for solving

the given problenr.
5c. Demonstrate arrays o1-

structure.
5d. Execr"rte arrays within

structure.
5e. Identily use of structure in

functions.
5f, Corlpare structure a!qt-!lgn,

UNI'[ 6.

Pointers

6a. Define pointer.
6b. Declaration of, pointers.
6c. Initializatior.r of poirrters and

pointer expressiotrs.
6d. Demonstratc pointer as a

fur-rction arguntent.

6,1 I'ointer : IntrodLrctioll to pointer

Concept.
Acccssing tlrc adclrcss o1'a variahlc,

declaration o1' Poi tttcrs. I nitial i zation o l-

Pointers. Acccssin{r a variablc thror-rglt its

pointcr, chain of poirrtcr". pointcr
expressions.
(r.2 Pointcr and Arral' : Arrav ol'pointe rs"

Pointer to array" poilltcfs as a lirrrction ar-

gunlent.
6.3 I{eturnir-rg poirrter ancl passing aclclrcsses

to Functions.

IJnit
No.

Unit Title Teaching
Hours

l)istri ution of 'hcorv M rks

R.

l,evel

U

l,el'e I

A

LCf'el

'lirtal

Marks

I C overview, tokens. expressions 10 04 02 06 t2

II Decision nraking and looping l0 04 03 0u r5

III Arrays. Strings 08 04 02 06 l")IL

IV []unctions 10 04 03 08 l5

Stmctures and Unions 04 04 04 05
ta
IJ

VI
Pointers 06 04 04 05

l-
l-)

Total ,tB 21
. _1q __._ 3tt _= qlr._
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8. STUDENT ACTTVI'I'IES
other than the classroom and laboratory learning. following are thc suggcstcd stttdcnt-relatccJ co-

curriculctractivities which can bc undeflaken to acceleratc tlic attainrncnt o1'thc raritrLts otltcolllcs

in this course: Students should conduct lbllowing activities in gror-rp arrd prcpare reports o1'about

5 pagcs for eacl-r activity. also collect/rccord physical cvidenccs lbr tlreir (stuclerlt's) portlblio

r,vhich will be useful fbr their placernent interviews:

a. Drawing flowchart and writing algorithms for the given problem statemellts'

b. Prepare practical files with write-ups, progratns and its outputs,

9. SPECIAL INSTRUCTIONAL STRATEGIES (if anv)

wl-rich can be used to accelerate the attainment of the variotts otltconles ln

I nst ructional Stratcgl

C overview. tokens. exPresslons Class roortt teachirrg

Dccision making and looPing Laboratory" demonstratt ot-l

Arrays. Strings Class roorn teaching. laboratorl' denlonstratiotl

Class room teaching, laboratory work

Class room teaching, laboratory work

Pointers Class room teaching. laboratory r'vork

10. LTIARNING RESOURCES

I I. SOF'TWARE/LB]ARNING WEBSITES
1 . http://www'nPtel.ac. i n

2. https : i/www. tutorial spoi nt. comicpro granl nl I l1 g

3. https://onl inecourses.r-rptel'ag.i[

re strategles"
rse:

Functions

Structures and Unions

6

:=
S.

No.
Title of llook Author I'ublication

Mcgrarv IIill

UPU f'rbl'*t";

ShrofT Purblishers and

Distributions. Pvt. Ltd'

Programming in ANSI 'C' F.. BalagurtlswanlY

)
I.et us 'C'

Yashwant Kanetkar

J

C for Beginners
MadhusudhanMotl-re
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.3€9?.2'
AO

tr

I ';'',:

Oq)

Aa

q)

o

!ja

tr=
b!:
aA0),.A=

Write procedllral Program with
'C' language tokens.

J I 2

I
It_

I
I-l

-- 'i-- -
I-l

--,---f-'----*

Bxecutc Progranls Llslllg

branching and looPing'

Write pfograms Llslng arrayS.

sfri nss.

2 I 2 2

/. 2 2 ')

Develop a C program using lunc-
tions.

J L 2 2

Implement programs using struc-

tLlrcs.

a
J 2 2 2

Execute programs using Pointers. 2 2 2

Summary 3 2 7 )

I
I

I

L

lw,l.a
L,l
I :'"
| 9ri

lw,
I str

[D.
I rio

F;
I ILll

lE'l--

l_':
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I2. PO - COMPETENCY. CO MAPPING

13. I'SO - COMPETENCY- CO MAPPING

PSO]

POi

bx

tr

I

b0

I

'1

-:)

-)

.)

_l
J

z

2

J-'-...' 
" 

-"--

_l_'''- 
",)

VM*
srrfk. s.cai kwadX Smt.G' tj'Garud )

\,/
\\ts-\t"

iMrs,\4.U.Kokatc)
Signature of Head of the Department

( lnfbrmation'fechnologY )Signature of Course lixPeft

Signature of Progranlnte I"{cad

(Computer [rr-rgineeri ng)

(i\A'.4.S. ZanPr-rre)

SignatLrrc o t'('l)C Irr-chargc
(MrfJ1V. Kokatc)
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CDL

Program Name
rrograiltooe
CourseT-rtle
Course Code
Class Declaration

Dip lom a Pro gramm e in CE/EE/ET/1VIE/NIT I CM IIT IDDGM
0r | 02 | 03 / 0 4 | 05 / 06 / 07 / 08 t2! /22 t23 t24 t26
Fundamentals of ICT
c}'{2t02
NO

1. RATIONALE
In any typical business setup, in order to carry out routine tasks related to create

business documents, perform data analysis and its graphical representations and
making electronic slide show presentations, the student need to learn various softwares
as office automation tools like word processing applications, spreadsheets and
presentation tools. They also need to use these tools for making their project reports
and presentations. The objective of this course is to develop the basic competency in
students for using these office automation tools to accomplish the job.

2. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course
are to be taught and implemented, so that the student demonstrates the following
industry oriented COs associated with the above mentioned competency:

1. Connect Computer System and its peripherals.
2. Prepare document using word processing tool.
3. Create and design spreadsheets and data tables.
4. Prepare professional presentations.
5. Use v4rious web services.

3. TEACHING AND EXAMINATION SCHEME

Legends: L-Lecture; T - Tutorial, P - Practical; C -Credit, ESE - End Semester
Examination; PA - Progressive Assessment; # -No theory exam ,$ -online examination ,
* * oral examination
4. PRACTICALS/EXERCISES
The practicals in this section are PrOs
assessed in the student for the attainme

(i.e. sub-components of the COs) to be developed and
f the

Teaching Scheme
(In Hours)

Total Credits
(L+T+P)

Examination Scheme
Theory Marks Practical Marks Total Marks

L T P C ESE PA ESE PA
50t# 2 aJ 25 25

1n r affa[rment o co

Sr.
No.

Practical
(Learning Outcomes in

Exercises
Psychomotor Domain)

Unit
No.

Approx.
Hrs.

Required
I i) Identifu various Input/output devices, connections and

peripherals of computer system
1 I

Diploma in Information Technology Page 1 of9
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tt) De-onsttatLon of Front Panel View,Rear Panel View, I/O
Serial and Parallel Ports
iii)Demonstration of opening and closing of thg tg4qpu!91-

2 i) Connections inside CPU and its demonstration
ii) Setting up the Cabinet.
iii) Identification and Demonstration of different slots on

motherboard. Mounting and Un mounting of RAM, Graphics

card and Network card

I I

3 i) Connecting various I/O Devices such as Mouse, Keyboards,

Monitors, Printers, Web Cameras, Speakers, Scanners and

External Hard disks etc.
ii)Demonstration of RJ45 connector and its use and Bluetooth as

an external interface

I 2

4 Functions and working of Secondary Storage devices

i) Study of various types of Secondary Storage devices.

ii) BIOS Settings for Primary and secondary Memory.
iii) Installation, Configuration and Setting of Hard Disks and

working of CD-ROM/DVD-ROM/ DVD-Combo/ DVD-
Writer (Internal and External).

1 1

5 Execution of basic commands in command window:

Ex: dir. md, copy, cd, move, rmdir, rd etc.

I I

6 Various operations on Window based operating system part I:

i) Windows Operations : Minimizing, Maximizing, Resizing.

ii) Managing files and folders: Create, copy, rename? delete,

move file and folder. Creating shortcuts.

I I

7 Various operations on Window based operating system part II:
i) Creating and Removing/Deleting User Accounts.

ii) Using Add /Remove Programs and Hardware Utility.
iii)Adding Fonts and Viewing Computer Configuration
iv)Desktop settings: Display properties, Time and Date setting,

Screen Saver, Appearance

I 2

8 i) Create, edit anci save document : apply formatting features on

the text - line, paragraph
ii) Use bullets, numbering , page formatting
iii) Insert and edit images and shapes, sizing, cropping, color,
background, group/ungroup

2 J

9 i) Insert and apply various table formatting features on it'
ii) Use mail merse with options.

2 2

10 Apply page layout features
i)Themes, page background, paragraph, page setup

ii)Create multicolumn page

iii)Use different options to print the documents

2 2

11 Create, open and edit worksheet
i)Enter data and format it, adjust row height and column width
ii)Insert and delete cells, rows and columns
iii) Applv wrap text, orientation feature on cell.

a
J 2

ffi'IF" conditions, functions and qq4qg41q44!g a
J 2
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worksheet.
ii) Apply data Sort Filter and Data Validation features.

13 Create charts to apply various chart options 3 2

T4 Apply Page setup and print options for worksheet to print the
worksheet.

3 1

15 Perform following in GUI based database soflware using GUI like
MS-Access
i) Create Database
ii) Create tables and assign primary key.
iii) Modifu the table structure-add column, change the data type of
column, delete the column from table.
iv) Insert, update and delete the record from table.
v) Retrieve data from the table accordins to condition siven.

J 2

T6 i)Create slide presentation
ii)Apply design themes to the given presentation
iii)Add new slides and insert pictures/images, shapes
iv)Add tables and charts in the slides.
v)Run slide presentation in different modes
vi)Print slide presentation as handouts

4 2

t7 i)Apply animation effects to the text and slides.
ii)Add audio and video files in the siven presentation

4 I

l8 Confi gure Internet connection 5 1

t9 Use internet for different web services. 5 2

20 Confizure browser settinss and use browsers. 5 1

Total 32

'Sr.No. Performance Indicators Weishtase in Yo

a. Use of Appropriate tool to solve the problem (Process) 40
b. Quality of output achieved (Product) 30

c. Comolete the oractical in stioulated time 10

d. Observations and Recordins l0
e Answer to sample questions l0

Total 100

5. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will u,sler in uniformity in
conduct of practicals, as well as aid to procure equipment by authorities concerned.

Sr.
No.

Equipment Name with Broad Specifications
Experiment

Sr.No.
I Computer system with all necessary components like; motherboard,

random access memory (RAM), read-only memory GOM),
Graphics cards, sound cards, internal hard disk drives, DVD drive,
Network interface card, Mouse, Keyboard, Monitors, Printers,
Web Cameras, Speakers, Scanners and External Hard disks etc.

ItoT

2 Laser printer r.r4"t6
aJ Hard Disks. CD-ROI\4/DVD-ROM/ DVD-Combo/ DVD- 3,4
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Experiment
Sr.No.Equipment Name with Broad Specifications

Writer (Internal and External).

Hubs. Switches. Modems.

8,9,10,
1,12,13,15,16,17

Any Office Software.

18,19,20browser.

6. THEORYCOMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for

ifiedachievins the COs to attain the tdentt compercncy.

Unit Unit Outcomes (UOs)
(in cognitive domain)

Topics and Sub-topics

UNIT T.
Introducti

Computer
Svstem

toon

la.Explain the given
block diagram of
computer system.
lb. Classify the given
t.vpes of software.
lc.Explain
characteristics ofthe
specified type of
network.
ld.Describe Procedure
to manage file/folders.
1 e.Describe application
of the specified type of
network connecting
device.

.1 Basics of Computer System: Overview of
Hardware and Software ,block diagram of
Computer System, Input /Output unit, CPU,

Control unit, Arithmetic logic unit(ALU), Memory
Unit

. 2 Internal Components : Processor, Motherboards,

random access memory(RAM), read-only
memory(RoM), Video cards, Sound cards and

internal hard disk drives
..3 External Devices: Types of Input/ Output

Devices, Types of monitors, Keyboards, Mouse,

Printers: Dot Matrix, Inkjet and LaserJet, Plotter
and scanner, external storage devices CD/DVD ,

Hard disk and pen drive
t.4 Basic Commands in command window: Ex: dir,

md, copy, cd, move, rmdir, rd etc.

t.5 Apptication Software: Word processing ,

Spreadsheet, database management systems,

Control software, measuring software, photo

editing software , video editing software, graphics

manipulation soft ware system software compilers,

linkers, device drivers, operating systems and

utilities
1.6 Network environments: Network interface cards,

hubs, switches, routers and modems, concept of
LAN, MAN, WAN, WLAN, Wi-Fi and Bluetooth

1.7 Working With Operating Systems: Create and

manage file and folders, Copy a file, renaming and

deleting files and folders, searching files and

folders, application installation , creating shortcut

of application on the desktoP
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Unit Unit Outcomes (UOs)
(in coenitive domain)

Topics and Sub-topics

UNIT 2.
Word

Processing

2a.Write steps to
create the given text
document.
2b.Explain the
specified feature
for document
editing.
2c.Explain the given
page setup features of
a document.
2d.Write the specified
table formatting
feature.

2,.1 Word Processing: Overview of Word
processor, Basics of Font f;rpe, size, color,
Effects like Bold, italic, underline, subscript and
superscript, Case changing options, Previewing
a document, Saving a document, Closing a
document and exiting application.

2.2 Editing a Document: Navigate through a
document, Scroll through text, Insert and delete
text, Select text, Undo and redo commands, IJse
drag and drop to move text, Copy, cut and paste,

Use the clipboard, Clear formatting, Format and
align text, Formatting Paragraphs, Line and
paragraph spacing, using FIND and REPLACE,
Setting line spacing ,add bullet and numbers in
lists, add borders and shading, document views,
Page settings and margins, Spelling and
Grammatical checks

2.3 Changing the Layout of a Document: Adjust
page margins, Change page orientation, Create

headers and footers, Set and change indentations,
Insert and clear tabs

2.4Inserting Elements to Word l)ocuments:
Insert and delete apage break, Insert page
numbers, Insert the date and time, Insert special
characters(symbols),Insert a picture from a file,
Resize and reposition a picture

2.5 Working with Tables: Insert a table, Convert a

table to text, Navigate and select text in a table,
Resize table cells, Align text in a table, Format a

table, Insert and delete columns and rows,
Borders and shading, Repeat table headings on
subsequent pages, Merge and split cells.

2.6 Working with Columned Layouts and Section
Breaks: Add Columns, Section breaks, Creating
columns, Newsletter style columns, Changing
part of a document layout or formatting,
Remove section break, Add columns to
remainder of a document, Column widths,
Adjust column spacing, Insert manual column
breaks.

UNIT 3.
Spreadshe

ets and
Database

3a.Write steps to
create the given
spreadsheet.
3b.Explain the
specified formaffing

3.1 Working with Spreadsheets: Overview of
workbook and worksheet, Create Worksheet
Entering sample data, Save" Copy Worksheet,
Delete Worksheet, and Open & Close
Workbook.

Page 5 of9



Government Potytechnico pune
(An $rtonomous firstitute ot'MJt biushtra)

Scheme:180 OB

Unit Outcomes (UOs)
in cognitive domain

Topics and Sub-topics

feature of a
worksheet.
3c.Write steps to insert
formula and functions
in the given
worksheet.
3d.Write steps to
create charts for the
specified data set.
3e.Explain steps to
perform advance
operation on the
given dataset

3.2 Editing Worksheet: Insert and select data.

Insert, update and delete the record from table.

adjust row height and column width, delete,
move data, insert rows and columns, Copy and
Paste, Find and Replace, Spell Check, Zoom
In-Out, Special Symbols, Insert Comments.
Add Text Box, Undo Changes,- Freeze panes,
hiding/un hiding rows and columns.

3.3 tr'ormatting Cells and sheet: Setting Cell
Type, Setting Fonts, Text options, Rotate Cells,
Setting Colors, Text Alignments, Merge and
Wrap, apply Borders and Shades, Sheet
Options, Adjust Margins, page Orientation,
Header and Footer, Insert page Breaks, Set
Background.

3.4 Working with Formula: Creating Formulas,
Copying Formulas, Common spreidsheet
Functions such as sum, average, rnin, max,
date,In, And, or, mathematical functions such
as sqrt, power, applying conditions using IF.

3.5 Working with Charts: Introduction to charts.
overview of different types of charts, Bar, pie,
Line charts, creating and editing charts. Using
chart options: chart title, axis tiile, legen d,, dalta
labels, Axes, grid lines, moving chart in a
separate sheet.

3.6 Advanced Operations: Conditional
Formatting, D ata Filtering, Data Sorting, Using
Ranges, Data Validation, Adding Graphics,
Printing Worksheets, print *"u, rnurgirrr,
header, footer and other page setup options

3.7 Introduction to Database Management
System:
Meaning of Data, Database, DBMS, GUI
based database software Creating tables and
assign primary key, Modifying the table
structure-add column, change the data type of
column, and delete the column from table. And

UNIT 4.
Presentati

on Tool

4a. Write the steps to
create the specified
slide presentation.
4b. Write the steps to
insert multiple media
in the given

4.1 Creating a Presentation:-Outline of an

work, creating new Slides, Changing a slide

effective presentation, Identi$, the elements of
the User Interface, Starting a New presentation
Fi.19s, Creating a Basic presentation, Working
with text boxes, Apply Chaiacter Formats,
Format Paragraphs, View a presentation, Saving
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Unit Unit Outcomes (UOs)
(in cognitive domain)

Topics and Sub-topics

4c. Write steps to
apply table
features in the
given
presentation

4d. Write steps to
manage charts in the
given presentation

Layout, Applying a theme, Changing Colors,
fonts and effects, apply cpstom Color and font
theme, changing the background, Arrange Slide
sequence,

4.2Inserting Media elements: Adding and
Modiffing Graphical Objects to a Presentation
- Insert Images into a Presentation, insert audio
clips, video/animation, Add Shapes, Add
Visual Styles to Text in a Presentation, Edit
Graphical Objects on a Slide, Format Graphical
Objects on a Slide, Group Graphical Objects on
a Slide, Apply an Animation Effect to a
Graphical Ob.ject, Add Transitions, Add
Speaker Notes, Print a Presentation.

4.3 Working with Tables: Insert a Table in a Slide,
Format Tables, and Import Tables from Other
Office Applications.

4.4 Workinf with Charts: Insert Charts in a
Slide, Modiff a Chart, Import Charts from
Other Offi ce Applications

UNIT 5.
Basics of
Internet

5a. Explain use of the
given setting option in
b:owsers.
5b.Explain features of
the specified web
service.
5c.Describe the given
characteristic of cloud.
5d.Explain the specified
option used for effective
searching in search
ensine

.1 World Wide Web: Introduction. Internet,
Intranet, Cloud, Web Sites, Web Pages, URL,
web servers, basic settings of web browsers-
history, extension, default page, default search
engine, creating and retrieving bookmarks, use

search engines effectively for searching the
content.

.2 Web Services: e-Mail, Chat, Video
Conferencing, e-learning, e-shopping, e-
Reservation, e-Groups, Social Networking.

7. SPECIFICATION TABLE

Unit
No

Unit Title

Teaching
Hrs

Distribution of Theorv Marks
R

Level
U

Level
A and
above
Levels

Total
Marks

I Introduction to Computer Svstem ^

2 Word Processins J

J Spreadsheets and Database 4

4 Presentation Tool
t
J

5 Basics of Internet 2
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8. STUDENT ACTIVITIES
Other than the classroom and laboratory leaming, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various

outcomes in this course: Students should conduct following activities in group and prepare

reports of about 5 pages for each activity, also collect/record physi'cal evidences for their
(student's) portfolio which will be useful for their placement interviews:

a. Prepare journal of practicals.
b. Prepare a sample document with all word processing features.(Course teacher shall

allot appropriate document type to each students)

c. Prepare PowerPoint Presentation with all the presentation features.(Course teacher
shall allot various topics to the groups of students)

d. Prepare Database/spreadsheets in groups, related to various Fields/Organizations
e. Undertake micro projects

9. SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a, Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

b. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed leurning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

c. With respect to item No.8, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

d. Guide student(s) in undertaking micro-projects.
e. Correlate subtopics with power plant system and equipments.
f. Use proper equivalent analogy to explain different concepts.
g. Use Flash/Animations to explain various components, operation and
h. Teacher should ask the students to go through instruction and Technical manuals

10. LEARNIIYG RESOURCES
Sr.
No.

Title of Book Author Publication

I Computer
Fundamentals

Goel, Anita Pearson Education, New Delhi, 2014,
ISBN-13: 978-8 13 1733097

2 Computer Basics
Absolute Beginner's
Guide. Windows 10

Miller, Michael QUE Publishing; Sth edition August
2015. ISBN: 97 8-07 897 54516

5 Microsoft Office 2010
for Windows: Visual
Ouick Start

Schwartz, Steve Pearson Education. New Delhi India,
2012. ISBN:9788 t3l7 66613

4
OpenOffice.org for
Dummies

Leete, Gurdy,
Finkelstein Ellen.
Mary Leete

Wiley Publishing, New Delhi 2003
ISBN :978-0764542220

5 Microsoft Office
2010:. On Demand

Johnson, Steve Pearson Education, New Delhi India,
2010. ISBN : 97881 3 177 0641
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Sr.
No.

Title of Book Author Publication

5 Microsoft Office
2010: On Demand

Johnson. Steve Pearson Education, New Delhi India,
2010. ISBN : 978813 1770641

11.

12.

SOFTWA RE/LEARNING WEBSITES
a. htp://www.nptel.ac.in
b. https ://www.microsoft .com/en-in/learning/offi ce-training.aspx

c. http://www.tutorialsforopenoffi ce.org
d. http s : //s3 -ap-southeast- 1 . amazonaws. com/r4ltu e29 5 xy} d

PO - COMPETENCY- CO MAPPING
POI PoZ PO3 PO4 PO5 PO6 PO7

col 1

c02 I I

co3 2 I I 1

co4 I I

co5 I I 1

13. PSO - COMPETENCY. CO MAPPING
PSOl PS02 PS03

col I

c02 1

co3 1 I

co4 I

co5 I I

D-- (Smt.A. D.Kshirsagar)

Y*<snt. K. S . S athawane )'v Signature of Course Expert

I

fu^*;c-
({mt. v.U . Kokate)

Signatilre of Programme Head

(Mr.U.V.Kokate)
Signature of Head of the Department

(Computer Engineering)

(
Signature CDC In-charge
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11. SOFTWARE/LEARI\ING WEBSITES
a. httP://www.nPtel.ac.in
b. https://www.microsoft.com/en-in/learning/offrce-training'aspx
c. http ://www.tutorialsforopenoffi ce'org

d. https://s3-ap-southeast- 1 .amazonaws.com/r41tue295xy0d

(.*,

12. PO - COMPETENCY- COI4APPTNq

13. PSO. COMPETENCY- CO MAPPING
PSOl PS02

col I
coz I

co3 I

cc4 1

co5 I 1

SS-* tSmt.A.D. Kshirsagar)

w:*lx'ltJTii.,.
$SP-

(Mr. U1. Kokate)
Signature of Programme Head
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Course Code

Government Polytechnic, Pune

'190 OB'- Scheme
Course Title: Linux Basics
(cou rse code : . e.Cn.f. iP:l

1. RATIONALE

Linux Operating System is Open source and freely distributed O.S. Apart from the fact that
it's freely distributed, Linux's functionality, adaptability and robustness makes it highly
suitable for server platform. The course aims at providing knowledge of commands ued to
work on linux operating systems. Also the course explores shell and command line essentials
and scripts.

2. COURSE OUTCOMES (COs)

The theory, practical experiences and relevant soft skills associated with this course are to be

taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

1. Install and Configure Linux O.S.

2. Execute various commands of Linux Operating System
3. Compress and archive files in Linux OS.

4. Use vi editor to handle files.
5. Write and execute programs using shell scripting

3. TEACHING AND EXAMINATION SCHEME

Diploma

Prograr Code 
' 
0626

Pr"sr"* C""r ...- 07

programme in which

Pttogtam Name

P-sr"t" N"rna

this course is offered

: Computer Engineering

: Information Technology

Teaching Scheme
(In Hours)

Total Credits
(L+T+P)

Examination Scheme
Theory Marks Practical Marks

G P Pune
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Course Code:

4. SUGGBSTEDPRACTICALS/EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and

assessed in the student for the attainment of the competency: Unit No is equal to Chapter
No.

S.

No.
Practical Exercises

(Learning Outcomes in Psychomotor Domain)
Unit
No.

Approx.
Hrs.

required
I o Installing Linux: Hardware, Sofrware , Requirements,

Opening Disk space for Linux partitions
r Virtual Consoles
o Confisurins GRUB ILILO Boot Loader.

I 4

2 r Executing commands related to Login into user accounts, start

up and shutdown commands, command line editing

commands, man, who, who am i,info, pwd.

2 2

J Executing Commands I/O redirection and pipes.

Practicing File Name Arguments: *, ?, [ ].

a

a

z 4

4 Executing various file Related commands --cat, more,ls, cd, cp, mv
, rm, touch, mkdir, rmdir, find.

aJ 2

) o Practicing Absolute and Relative Pathnames.
o Setting/Changing file and directory related permissions chmod.
o Link command.

a
J 6

6 Executing commands related to archive and file compression 4 2

7 Executing various commands related to vi Editor.
Practicing editing with vi editor.
Practicins vi editins commands.

a

a

a

4 4

8 Executing various Shell commands: cat, tee, head and

Creatins shell variables
taila

o

5 2

9 Configuring Login Shell with Special Shell Variables.
Practicing filter output : wc, spell and sort.

a

o

5 2

t0 BASH Shell Programming (any 4 basic programs without looping) 5 4

Total 32

S.No. Performance Indicators Weishtase in 9/o

a. Debussins abiliw 20

b. Oualitv of outout achieved 40

Complete the practical in stipulated time 10

d. Answer to samole questions 20

e. Submission of assisnment in time l0
Total 100

G P Pune
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5. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED

The major equipment with broad specification mentioned here will usher in uniformity in

conduciof practicals, as well as aid to procure equipment by authorities concerned.

6. TIIEORY COMPONENTS

The following topics/subtopics should be taught and assessed in order to develop UOs for

achieving the COs to affain the identified competency.

Unit Unit Outcomes
(in cognitive domain)

Topics and Sub-toPics

1.

Introd
uction
to
Linux
Operat
ing
System

r Describe History of
linux.

. Identiff differenttypes
of shells.

o Compare Linux file
systems.

1.1 Operating system and Linux

1.2 Historv. Overview of Linux

1.3 Shell: Bourne. Korn, Cshell.

1.4 Linux releases, Linux File Systems(ext) and

versions.

I

The
Shell

o Use History command.
o IJse filename

arguments.
o Execute file related

commands.
o Execute commands

using pipes and VO
redirection

2.1 The Command Line.

2.2 Command Line Editing.

2.3 Command and Filename ComPletion.

2.4 History: History Events, History command,

History Event Editing.

2.5 Configuring History: HISTFILE and

HISTSAVE.

Equipment Name with Broad Specifications

Computer System with any open source operating System.

(RedHat, Ubuntu etc).

G P Pune
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Unit Unit Outcomes
(in cognitive domain)

Topics and Sub-topics

2.6 Filename Expansion: *, ?, [_ ]: Matching
Multiple Characters, Matching Single
Characters, Matching a Range of Characters,
Matching Shell Symbols, Generating
Patterns.

2.7 Standard Input/Output and Redirection:
Redirecting the Standard Output: > and >>,
The Standard Input.

2.8 Pipes: l, Redirecting the Standard E'lorE,

3.
Linux
Files
and
Directo
ries

Describe linux file
structure
Use absolute and
relative pathnames.

Execute file and
Directory commands.
Change file and
directory permissions
Use link command.

3.1 Linux Files, The File Structure- Horne
Directories, Pathnames, System Directories.

Listing, Displaying, and printing files(ls,
cat, more, less, and lpr).

J.L Displaying Files: cat, less, and rnore,
Printing Files: lpr, lpq, and lprm.

3.5

3.6

J.J

3.4

Managing Directories(mkdir, rmdir, ls, cd,
and pwd): Creating and Deleting
Directories, Displaying Directory Contents,
Moving Through Directories, Referencins
the Parent Directory.

File and Directory Operations(find, cp, m\,,
rm, and ln): Searching Directories: find,
Searching the Working Directory, Locating
Directories, Copying Files, Moving Files,
Copying and Moving Directories, Erasing
Files and Directories: The rm Command.

Links: The ln Command, Symbolic Links,
Hard Links.

File and Directory Permissions: cttmoC

4.

Archiv
€St

o Compress and archive
files.

o Create and modifz
files using vi editor.

4.1 Archive Files and Devices: tar
Displaying Archive Contents, Creating
Archives, Extracting Archives, Updating
Archives, Compressing Archives.

G P Pune
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Unit Unit Outcomes
(in cognitive domain)

Topics and Sub-topics

Editor
s and

Utilitie
s

line editing command. 4.2 File Compression: gzip, bzip2, and zip
Compression with gzip, Compressing with
bzip2, Using Zip.

4.3 The vi Editor: vi Command, Input, and Line
Editing Modes.

4.4 Creating, Saving and Quitting a File in vi,
Managing Editing Modes in vi.

4.5 vi Editing Commands: Common
Operations.

5.
Filters,
Regula
r
Expres
sions
and
Shell
progra
mming

. Execute Linux filters.

r Execute commands

using regular

expressions.

o Execute shell script
programs

5.1

Filters and Regular Expressions: Using
Redirection and Pipes with Filters: cat, tee,
head and tail.

5.2 Types of Filter Output :wc, spell and sort.

5.3 Configuring Your Login Shell with Special
Shell Variables.

5.4 Introduction to BASH Shell Programming,
Variables and Scripts.

6. SUGGESTED SPECIFICATION TABLE FOR

7. SUGGESTED STUDENT ACTIVITIES
Following is the list of proposed student activities like:

1. Preparejournal based on practical.
2. Practice more commands and their options other than practical list.
3. Undertake Micro projects in group of students.

8. SUGGESTEDSPECIALINSTRUCTIONAL STRATEGIES
1. MOOCS-NPTEL, Spoken Tutorials

A UI]S'I-ION PAPER DESIGN
Unit
No.

Unit Title Teaching
Hours

I Introduction to Linux Operating System 03
II The Shell 04
m Linux Files and Directories 02
ry Archives, Editors and Utilities 03
V Filters, Regular Expressions and Shell programming 04

Total 16

G P Pune
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9. SUGGESTED LEARNING RESOURCES

10. SOFTWARE/LEARNING WEBSITES

1. https:i/maker.pro/linux/tutorial/basic-linux-commands-for-beginners

2. https://www.tecmint.com/linux-commands-cheat-sheeV

3. https://www.guru99.com/must-know-linux-commands.html

4. https ://www. shellscriPt. stt/

5. https://www.tutorialspoint.com/unix/shell-scripting.htm

6. https://spoken-tutorial.org/tutorial

11. PO - COMPETENCY- CO MAPPING

S.

No.
Title of Book Author Publication

I
Linux The Complete Reference

6th Edition
Richard Petersen McGraw Hill

2
Linux command line and shell

scripting

Richard Blum Willey India

3
Prof. DayanandAmbawade and

Prof. Prof. DevenN.Shah

Linux Lab: Hands

on Linux
Dreamtech publications

POI Pol PO3 PO4 PO5 PO6 PO7

CO/PO

I

I
I
I

I

I

I
c)

o
q)

I(h

c)

ri0)
.9'qo
EE

FEI 5

a)
(h

o)

L

q)

o

AO

gJJ :
AEYO

90

-or 
S

'ar q)

--alo.--LE.=o.-bogE
ENOFltr]ts

Ec{
o!i .:

Fl 6le
O E F.=,aE
o ho

s'g 
=r-1 d r-1

q)

c)
a0

=a
9q)

L

b0

h
q)

,.1

b!

.-l

,g)

Install and Configure Linux

o.s.
2 I I

G P Pune
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Execute various commands of
Linux operating system. 2 I a

J

Compress and archive files in
Linux OS.

2 I 1 2

Use vi editor to handle files.
2 2 I

Write and execute programs using
shell scripting. 2 2 2 2

Summary ) ) ,,
2 I 7

Mapping Course Outcomes With Program Specific Outcomes:

Prepared By :

1. Smt. H. F. Khan

2. Smt. H. S. Pawar

Head of The Department
Information TechnologY

0f*

co /Pso 
I

Hardware
and
Networking

Database
Technologies

Software
Development

Install and Configure Linux O.S. I

Execute various commands of Linux operating
system.

)

Compress and archive files in Linux OS. I

Use vi editor to handle files.
,,

Write and execute programs using shell
scriptins.

3

Summary I I 2

G P Pune
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Programme Name
Programme Code
Course Name
Course Code
Class Declaration

vernment PolytechnicrPune
(An Autonomous Institute of Govt. of Maharashtra )

Scheme: 180 OB

Diploma in CM/IT
06t07t26
Web Designing using HTML
cM2104
NO

ftrn4l

1. RATIONALE
In the Era of Web Technology it is essential for every Diploma Engineering students
to understand the various steps for designing a creative and dynamic Web site and
finally create good effective and customized websites. This course covers Web
designing using HTML, Web site publishing, Internet related technologies and
systematic way of developing a website.

v 2. COURSE OUTCOMES (COs)
Ihe theory, practical experiences and relevant soft skills associated with this course
are to be taught and implemented, so that the student demonstrates the following
industry oriented COs associated with the above mentioned competency:

1. Use HTML tags for information representation on webpage.
2. Create webpage using images, colors and backgrounds.
3. Design HTML forms.
4. Format web pages using CSS.
5. Host static web sites.

3. TEACHING AND EXAMINATION SCHEME

Teaching Scheme
(In Hours)

Total Credits
(L+T+P)

Examination Scheme
Theory Marks Practical Marks Total Marks

L T P C ESE PA ESE PA
75

I 2 J 25 50

Legends: L- Lecture; T-Tutorial, P-Practical; C -Credit, ESE - EndSemester
Examination; PA - Progressive Assessment; # - No theory exam ,$ - online examination ,' *-oralexamination

4. PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be
developed and assessed in the student for the attainment of the competency:

Sr.
No.

Practical Exercises
(Outcomes in Psychomotor Domain)

Unit No.
A,pprox. Hrs

Required
1 Create lists of at least 10 available browsers and search

engines. Use internet for acquiring this information.
Take a string example "Government Polytechnic, Pune"
and display it in all <h1> to <h6> header tags. State the
output.

a)

b) 1 2

2 a) Design a web page with two paragraphs each of 8-10 I 2

Department of Information Technology Page 1 of8



vernment PolytechnicrPune
(An Autonomous Institute of Govt. of Maharashtra )

Scheme: 180 OB
Sr.
No.

Practical Exercises
(Outcomes in Psychomotor Domain)

Unit No.
Approx. Hrs,

Required
lines. Assign title to web page. Practice formatting tags
for bold, italics, underline, center, break, space,
horizontal lines. spantas. pre tas etc.

J

Write an HTML script that gives information about G.P
Pune and displays the names of various Departments as

unordered list.
Design and implement a webpage displaying list of
grocery items as ordered list

a)

b)
1 2

4

Design a webpage for implementing -o Ordered list within unordered list.
r Unordered list within ordered list.
r Ordered list within ordered list (implement
- different list numbering style)

o Unordered list within unordered list (Implement
different bullet styles)

Write an HTML script that displays definitions of
minimum l0 terms related to a context. Use definition
lists for the same.

a)

b)

I 2

3

Adding Hyperlinks and Images: Create a webpage
containing two images and add a hyperlink to another
webpage. Apply width and height property to one
image. Align one image to center and the other one to
left. Assign the second image as hyperlink to another
webpage.
Create a webpage containing an image and some
paragraph. Apply following-
r Create the map of image with sections of image

linking to different webpage's in the same HTML
where it is to be applied.

o Apply this map on the imase.

a)

b) 2 2

6

Applying background properties - Create a webpage
with paragraphs, headers and information of your
choice. Apply and practice fbllowing effects on
webpage:'
o Set the background color of the page to linen.
o Set border to hl tag.
o Set background image to a page.
o Set background image to any paragraph.
o Repeat the image vertically only.
o Repeat the image horizontally only.
o Show the backeround imaee at too risht oosition.

a)

2 2

7

a) Applying Border properties: Create a webpage with
paragraphs, headers and information of your choice. Apply
and practice following effects on webpage:

o Set all top border properties ofa paragraph in one
declaration.

) 2

Department of Information Technology Page 2 of8



vernment PolytechnicoPune
(An Autonomous Institute of Govt. of Maharashtra )

Scheme: 180 OB
Sr.
No.

Practical Exercises
(Outcomes in Psychomotor Domain)

Unit No.
Approx. Hrs,

Required
Set style ofbottom border for a paragraph.

Set the width of left border.
Assign different colors to four borders. Use
hexadecimal color assignment.

Set rounded border for some paragraph
Apply border to the page.

Set border width to the header.

8

a) Create a webpage that displays first year timetable.
Make effective use of rowspan and colspan attributes.
Make use of <th> tas too.

3 2

9

Use the webpage from earlier assignments with tables.
Use borders, margins and padding properties on
table/table rows/table cells.
Use <div> tag to mark various divisions of webpages.
Apply background, border, margin properties to
different divisions

a)

b)
a
J 2

t0

Create a webpage for creating any layout in frameset
with atleast two frames.
Design the layout first and then write appropriate scripts
for definins frameset and individual frames.

a)

b)
a
J 2

11

a) Create a webpage that provides a form for filling
information. The webpage must contain following
elements:

o Textbox
o Radio buttons
o Checkboxes
o Buttons(Submit/REST)
o Text area
o Textbox for passwords

Design the form properly for some task:
Example- Login creation/Registration etc. Provide appropriate
Labels to all form elements to suide user into fillins the form.

.l
J 2

t2

Apply background and border style on
paragraph/pageftreader using inline and internal
cascaded styles.
Apply different styles to various selectors i.e. elements,
names, ids, class, groups. Use any web page created
earlier.

a)

b)
4 2

l3

Applying CSS text properties: Create a web page with
number of paragraphs and headers. Apply following
text properties:

Set the text color of page to "RED" and text color of
<h1> to "BLUE".
Align <hl> to center.

Style text in <h1> to uppercase.

Style test in some (p) to capitalize.

a)

4 2

Deparhnent of lnformation Technology Page 3 of8



vern ment PolytechnicrPune
(An Autonomous Institute of Govt. of Maharashtra )

Scheme: 180 OB

5. MAJOR EQUIPMENTS/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity
in conduct of practicals, as well as aid to procure equipment by authorities concerned.

Sr.
No.

Practical Exercises
(Outcomes in Psychomotor Domain) Unit No.

Approx. Hrs,
Required

Indent the first line of the paragraph to 20 px.
Set letter spacing for the paragraph

Set word-spacing in another paragraph

Set text direction from right to left
Create text-shadow effect on certain heading.
Set no wrap property for some paragraph. State the
output.

L4

a) Applying CSS font properties: Create a web page with
number of paragraphs and headers. Apply following font
properties:
o Set the font of page to "COURIER" and the font of

<h1> tag to "VERDANA".
o Set the font size of pageto "20px" and the font size of a

paragraph to "3em"
o Show some <p> elements as Italic text.
o Set some part of <p> element to small caps
o Set font style through CSS to oblique.
o Set font-weieht of some part of parasraph to bold.

4 2

l5

a) Applying CSS link properties: Create a web page with
number of paragraphs and number of links. Apply different
styles to hyperlinks:
o Link changing colors when visited.
o Link changing color on Mouse over
o Link changing font-size on mouse over.
o Link changing background color on mouse-over
o Link changing font-family when visited.
o Set color of some link to green.
o Remove underline from the links.
o Set the background color of link to TOMATO for

visited and unvisited link

4 2

l6 Micro prolect: 5 2

Total Hours 32

S.No. Performance Indicators Weiehtaee in Yo
a. Debugging ability 20
b. Quality of output achieved 40
c. Complete the practical in stipulated time l0
d. Aryygr !o sample questions 20
e. Submission of assignment in time l0

Total 100
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vern ment polytechnic,pun 
e(An Autonomous Instituteif Govt. of Maharashtra )Scheme: 180 OB

Equipment Name witn n"oJ Sp""if*utio* Experiment Sr.No.Computer with a text editor *O-Uro*r.,

9o*ryt"r system .itt tnt*t 
"*rr".ti*

THEORY COMPONENTS
The following topics/subtopics should b.e taught and assessed in order to deverop uostor achieving the COs ,o 

"rrui"rfr.-ilJ"iified competency.

L'nit Outcom.. (Uog-
(rn cognitive domain) Topics and Sub-topics

UNIT 1.

INTRODUC
TION TO

COMMON
HTML,LINK

S AND
ADDRESSIN

G

la. Define HTML
lb.'State the Terminologies used
in Web Design.
1c. Describe Block Level Elements.
ld. Define Components of HTML
r ags.
1e. Enlist Text Level Elements.
lf. Create the different List.
19. Write a program for Linking
HTML DocumJnts.

1.1 IntroductionJo HiMi-
1.2 Terminologies used in Web

Design: Web, Web site, Web
page, Web server,Web Browser,
Search Engine

1.3 Compoo.oi, of HTML: Tags _
closed tags and open tags,
Attributes, Elements

I.4 Structure Tags: lDOCTypE,
HTML.

, . IF-OO. 
TITLE, BODy tags.

1.5 Block Level Elements: Headinss.
Paragraphs, Breaks, Divisions, 

- '
Centered Text, Block euotes,
Preformatted text,Addres s.

1.6 Text Level Elements: Bold, Italic.
Teletype, Underline, St it.tfr.orgir,

- _ 
S_uperscript, subscnpt.

1.7 Horizontal Rules, Special
characters, Adding comments, The
Meta tas.

I.8 Creating Lists: Ordered Lists,
Unordered Lists, Definition lists,
Nested Lists.

1.9 Linking HTML Documents URL:
]vp.: of URLs, Absolute Unis,*
f.gtalive URLs, The anchor iag.
Linking: To document in the saiie
folder, to document in the diffe;
folder, to document on the ,.U, io-
specific section within the
4ocument, Inserting E-mail link.UNIT 2.

IMAGES,
COLORS

2a.Findtmffi
2b. Describe HSpACE & VSPACE.
2c. Differentiate between Server_side

2.1Image:
o Image formats: gif, jpeg, pngo The inline image: an IMG ta

Department of Information Technology
Page 5 of8



vernment PolytechnicrPune
(An Autonomous Institute of Govt. of Maharashtra )

Scheme: 180 OB
AND

BACKGRO
UND

image maps & Client-side image
maps.
2d. Describe Text Color.
2e. Write a program for setting text
color & background Color.
2f. Write a program for setting
background images.
29. Describe attribute of BODY tag

alternate text, image alignment,
buffer space HSPACE,
VSPACE, wrapping text,height
and width of images, Image as a

link.
o Image maps: Server-side image

maps, Client-side image map
Colors and Backgrounds:
o The text color: color attribute

of FONT tag, text attribute of
BODY tag.

o Background color: bgcolor
attribute of BODY tag

o Backgroundlmages:
Background attribute of BODY
tag-

o Changing link colors:link,
alink, vlink attributes of BODY
tas.

2.2

UNIT 3.
TABLES,
FRAMES

AND
FORMS

3a. State Basic Tables Tags.
3b. Describe how to add Captions.
3c. Define Frames.
3d. Enlist Advantages &
Disadvantages of Frames.
3e. Write a program to Create Frame
using Frame Tag.
3f. Define Forms.
39. Write a program to Create basic
form using different form fields.
3h. Describe Button tas.

3.1 Tables:
Creating basic tables: TABLE,
TR, TH, TD tags.

Formatting tables: border,
cellspacing, cellpadding, width,
align, bgcolor attributes. Adding
captions: CAPTION tag.

Formatting contents in the
table cells: align, valign,
bgcolor, height, width, nowrap
attributes. Spanning rows and
columns: rowspan and colspan
attributes.

3.2 Frames:
Introduction to frames: What
is frame? Advantages and
disadvantages of using frames.

Creating frames: FRAMESET
tag - rows, cols attributes,
FRAME tag - name, frame
border, margin height, margin
width, src, resize, scrolling
Attributes,Use of NOFRAMES
tag, Frame
targeting.

3.3 Forms:
Creating basic form: FORM
tag, action and method
attributes.
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vern ment PolytechnicoPune
(An Autonomous Institute of Govt. of Maharashtra )

Scheme: 180 OB
o Form fields: Single line text

field, password field, multiple
line text area, radio buttons, and
check boxes. Pull down menus:
SELECT and OPTION tags.

. Buttons submit, reset and
generalized buttons. Formatting
technique: Using table to layout
form.

UNIT 4.
STYLE

SHEETS

4a.Define CSS.
4b. Write a program for adding
different Style to the Document.
4c. Describe Selectors.
4d. Describe Style Sheet Properties.
4e. Write a Program displaying Style
Sheet Properties.

4.1 Adding style to the document:
Linking to style sheets, embedding
style sheets, using inline style.

4.2 Element Selectors: CLASS rules,
ID rules.

4.3 Style sheet properties: font, text,
box, color and background
properties.

UNIT 5.
WEB SITE
HOSTING

5a. Describe the procedure to
configure a web server
5b. Differentiate hosting requirement
on Internet and Intranet.
5c. Describe the procedure for
hosting the given web site.
5d. Explain process of uploading
given files on a web site.

5.1 Concept of Internet and Intranet
5.2 Publishing web site on Intranet
5.3 Installing and configuring web
server
5.4 Uploading files on Intranet site,

Access intranet base web page
5.5 Publishing web site on Internet.
5.6 Access Intemet based web site.

Total Hours

SPECIFICATION TABLE

Unit
No

Unit Title Teaching
Hrs

Distribution of Theorv Marks
R

Level
U

Level
A and
above
Levels

Total
Marks

I
lntroduction to common HTML,
Links and addressins.

4

2 Image colors and background 4
a
J Tables. frambs and forms 4
4 Stvle Sheets 2
5 Website Hostins 2

8. STUDENT ACTIVITIES
1. Prepare journal of practical.
2. Browse and Observe features of different types of website.
3. Undertake mini projects

9. LEARNING RESOURCES
Sr.No. Title of Book Author Publication

I The Complete Reference:
HTML Thomas A.Powell

Tata McGraw Hill,5"'
Edition

2 Mastering HTML 4.0 Deborah S. Rav. Eric J. BPB
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(An Autonomous Institute of Govt. of Maharashtra )

Scheme: 180 OB

1 O. SOFTWARE/LEARNING WEBSITES
o https ://www.w3. org/TR/20 I 8/SP SD -lrtml4}l -201 80327 I struct/links.html
. http://www.html.net/
o http:llwebdesign.about.com .

. https ://www. html. amltemplates/s imple-web site-templates/

. https://www.w3schools.comlhtml/

11. PO - COMPETENCY- CO MAPPING
POI Pol PO3 PO4 POs PO6 Po-7

co1 2 2 2

co2 I 2 2

co3 I 2 2 2 2

co4 2 2 I 2

co5 2 2 2 2 2 I
Summary I ) ) 2 2 7

12. PSO. COMPETENCY- CO MAPPING

CO /PSO PSOl PSO2 PS03
co1 2 2
ccZ 2 2
c03 2 2
co4 2 2
co5 a

J a
J

Summarv 3 3

(Smt;S.P.A ^Uuu^r14NF(Smt.A.B.Bhusagare)'ff '
Signature of Course Experd

Signature
M.U. Kokate)
f Programme Head

(Smt

$sry-
(Mr.U.V.Kokate)

Signature of Head of the Department
(Computer Engineering)

(Mr.A.S. Zanpure)
Signature of CDC In-charge
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Programme Diploma in ET/CE/EEI II|l4EIll'{T ICMIIT/DDGM

Prosramme code 0r /02/ 03 /04/ 0s /06/07 I 08/ | 6/ 17 l2r /22/23 /24 /26

Name of Course Fundamental of Electronics

Course Code ET2t07

Prerequisite Engineering Physics

Government Polytechnic, Pune

'18008'- Scheme

1. TEACIIING AND EXAMINATION SCHEME

(*): Under the theory PA, Out of 20 marks, l0 marks arefor micro-project assessment
Legends: L- lecture, T-Tutorial/tescher guided theory practice, P-practical, ESE-End
s e me st er examin atio n, PA- Pr o gre s s iv e A s s e s s me nt.

2. RATIONALE
In today's world most of the consumer appliances are based on electronic circuits and
devices. The foundation for working of computer or any of its peripherals are based on
electronics. This course has been designed to develop skills to understand and test
simple electronic components and circuits. After studying this course students will
develop an insight to identify, build and troubleshoot simple electronic circuits.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course
are to be taught and implemented, so that the student demonstrates the following
industry oriented COs associated with the above mentioned competency:

1. Plot the characteristics of semiconductor devices.

2. Interprete working of oscillators.

3. Use OP-AMP IC in circuits.

4. Operate CRO and Function generator.

5. Select appropriate transducers for relevant applications

Teaching
Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme

Theory Practical
Total
Marks

L T P c ESE PA ESE PA
150

03 00 02 05
Marks 80 20 25 25

Exam
Duration

3 Hrs lr{I 2Hr

G P Pune
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Course Code: ET2107

4. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and

assessed in the student for the attainment of the competency:

Sr.
No.

Unit
No.

Practical Exercises
(Outcomes in Psychomotor Domain)

Approximate Hours
Reauired.

I

I

Plot V-I characteristics of P-N iunction diode. 02

2. Plot V-I characteristics of the siven Zener diode. 02

3. Test performance of diode as Half wave and Full wave
rectifier with and without filter.

04

4. Plot the input and output characteristics of NPN
transistor in CE confisuration.

04

5.
2

Plot the characteristics of n-channel JFET. 02

6.

J

Calculate frequency of oscillations for Crystal
Oscillator.

02

7. Observe input-output waveforms of Inverting
Amplifier.

02

8. Observe input-output waveforms of Non Inverting
Amplifier.

02

9. Observe n put/outout waveforms of Intesrator a2

t0. Observe nout/outout waveforms of Differentiator 02

l1

4

Studv of front panel of C.R.O. 02

12. Studv of front nanelof Function senerator. 02

13. Measure amplitude, Time period of sine, triangular
and square wave with the helo of CRO.

02

t4. 5 Test nerformance of inductive transducer LVDT. 02

Total Hrs 32

S.No. Performance Indicators Weiehtaee in 70

a, Arransement of available equipment / test ris or model 20

b. Settine and operation 20
c. Saf-eW measures l0
d. Observations and Recordins l0
e. Interpretation of result and Conclusion 20

f. Answer to samnle questions 10

o SubmisSion of report in time 10

Total 100

G P Pune
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Course Code: ET2107

5. MAJOR EQTIIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of practical, as well as aid to procure equipment by authorities concerned.

6. TIIEORY COMPOI\ENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving theCOs to attain the identified competency.

Sr.No. Major Equipment/ Instruments Required Experiment Sr. No.

I Variable DC Power supply 0-30V with display for
voltage and current 3,4.

2 Disital Multimeter 7,8

a
J CRO !,2,3,4,5,6,7, 8,9, 1 o, I 1,12,r

J

4 Function Generator 12,13

5 Different types of cables and connectors All

Unit Outcomes (UOs)
(in cosnitive domain)

Topics and Sub-'topics

UNIT 1. SEMICOIIDUCTORDEVICES (Weightage-24 ,Hrs- 14)

1a. Plot V-I characteristics of
PN Diode

lb. Define and Measure
parameters of diode

1c. ImplementZener diode as

voltage regulator.

1d. Compare salient features of
the given type of rectifiers.

1e. Explain with sketches the
working principle of the given
transi stor confi guration.

lf. Analyze and differentiate
between CE, CB, CC
configurations

1g. Derive relation befween
alpha and beta.

1.1Rectiffing diode:
Review of P - type and N - Epe semiconductor, PN

junction, Barrier voltage, depletion region, Junction
Capacitance, Forward biased & reversed biased junction.
Diode symbol , forward & reversed Characteristics of PN
junction diode
Specifications :

Forward voltage drop , Reverse saturation current,
maximum forward current , power dissipation ,Package
view of diodes of different power ratings (to be shown
during practical hours)

1.2 Zener diode :

Construction ,Symbol ,characteristics ( forward & reversed

) Avalanche &Zener breakdown
Specifications :

Zener voltage , power dissipation , break over cufrent,
dynamic resistance & maximum reverse current (to be

shown during practical hours)

l.3Rectifier:
Half wave, Full wave and Bridge Rectifier, working
principle, circuit diagram, performance parameters PIV,
ripple factor, efficiency
Need for filters: circuit diagram and working of 'L', 'C' and
'r" filter.

G P Pune
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Course Code: ET2107

Unit Outcomes (UOs)
(in cosnitive domain)

Topics and Sub-topics

1.4 Working principle and block diagram of regulated
power supply.

1.5 Symbol, construction and working principle of LED

1.6 Transistor : .

construction, synbol, operating principle, characteristics,
applications, rating and specifications, configurations,
Regions-Cut off, Saturation and Active, comparison
between CB, CE, CC.
Transistor as switch and amplifier.
Transistor parameters - alph4 Beta, input and output
resistance and relation between alpha and beta

IINIT 2 FIELD EFFECT TRANSISTORS (Weightage- 12 ,I{rs- 08)

2a. Explain with sketches the
working prindiple of the given
transistor confi guration.

2b. Determine the FET
parameters from the given FET
characteristics curve.

2c. Describe the specified JFET
parameter.

2d. Describe the specified
MOSFET parameter.

2.1 FET-Types: JFET and MOSFET

2.2 Classification of JFET

2.3 Symbol, construction and working principle of N-
channel and P channel JFET, Drain and transfer
characteristics of JFET

2.4 JFET parameters: DC and AC drain resistance,
Transconductance, amplifi cation factor

2.5 Symbolo construction and working principle of
MOSFET.

UNIT 3 OSCILATORS & LI\EAR ICS (Weightage- 16 , t{rs- 10)

Part A:
3a. State Barkhausen criteria for
oscillator.
3b.Classi$ oscillators.
3c. Describe how oscillations
are produced in LC tank circuit.
3d. Explain with circuit diagram
working of LC oscillators.
3e. Draw circuit and explain
working of Crystal oscillator.
Part B:
3f, Draw symbol and pin
diagram ofIC74l.
39. Define various parameters
related to OP-AMP.
3h. Derive expression for
various mathematical operation
of OP-AMP.

Part A :
3.1 Block diagram, Barkhausen Criteria for sustained
oscillations, classification of oscillator.
Oscillations in LC tank circuit, Working of - Hanley,
Colpitts, Clapp Oscillators
Crystal oscillator : Diagram, Working principle

Part B:
3.2 OP AMP. IC 741, symbol, pin diagram, ideal and
typical characteristics, Applications such as Inverting,
Non Inverting amplifier, Difference amplifier, adder
substractor, Integrator, differentiator.

G P Pune
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Course Code: ET2107

Unit Outcomes (UOs)
(in cosnitive domain)

Topics and Sub-topics

T'II-IT 4INSTR UMENTATION (Weightage- 12 , Hrs- 06)

4a. Draw and explain blocks of
CRT, CRO and Function
generator.

4b. State applications &
specifications of CRO and
Function senerator.

4.1 CRO: Cathode Ray Tube, Oscilloscope Block diagtam,
operation, oscilloscope specifications, Applications.
4.2 Function generator: Block diagram, operation,
specifications, applications .

tlI\IT 5 SENSORS & TRANSDUCERS(Weightage- 16 , t{rs- 10)

5a. Differentiate between sensor
and transducer.

5b. Define and classifu
transducers. 

-

5c. State selection criteria of
transducer.

5 d. Differentiate between
Active- Passive, Primary-
Secondary, and Analog- Digital
transducers.

5e. lnterpret working principle
and application of Resistive,
Capacitive, Inductive,
Transducers (LVDT),
photodiode, phototransistor,
Piezoelectric Transducers,
nroximity sensor transducers.

5.1 Definition, classification: Active, Passive, Primary,
Secondary, Analog, Digital

5.2 Selection criteria for transducer

5.3 Construction, Operation, One example of -Resistive,
Capacitive, Inductive, Transducers(LVDT), photodiode
and phototransistor, Piezoelectric Transducers

5.4 Thermocouple, proximity sensor and its applications

7. SUGGESTED SPBCTFTCATTON TABLE FOR QITESTTON pApER DESTGN

Unit
No.

Unit Title Teaching
Hours

Distribution of Theorv Marks
R

Level
U

Level
A

Level
Total
Marks

I Semiconductor Devices t4 08(04) 10(04) 06(02) 24(12)

II F ield Effect Transistors 08 04(04) 04(04) 04(00) 2(06)

m Oscillators & Linear ICs l0 04(00) 08(02) 04(06) 6(08)

IV Instrumentation 06 04(02) 04(04) 04(00) 2(46)

V Sensors & Transducers t0 04(42) 06(02) 06(04) 6(08)

Total 48 24(r2) 32(r6) 24(r2) 80(40)

G P Pune
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Course Code: ET2107

8. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricalaf activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare

reports of about 5 pages for each activity, also collect/record physical evidences for their
(student's) portfolio which will be useful for their placement interviews:

a. Prepare journals based on practical performed in laboratory.
b. Study of datasheet of electronic components. .
c. Prepare charts of symbols of Electronic components.
d. Search information about Ratings and specifications of Regulator, diodes, transistors,

CRO, function generator.
e. Collect information of passive transducers and prepare charts of the same.

f. Prepare posters to illustrate the use of photoelectric sensors in remote controls.

9. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of
the various outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

b. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

c. With respect to item No.8, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

d. Guide student(s) in undertaking micro-projects.
e. Correlate subtopics with power plant system and equipments.
f. Use proper equivalent analogy to explain different concepts.
g. Use Flash/Animations to explain various components, operation and
h. Teacher should ask the students to go through instruction and Technical manuals

10. SUGGESTED MICRO-PROJECTS
NA

11. SUGGESTEDLEARI\INGRESOT'RCES

i.N Title Author, Publisher, Edition and
Year of publication ISBN Number

1I

Basic Electronics. Albert Malvino, 8-
Edition,Tata McGraw
Hill,2015

ISBN I 0: I 259200 I 1 6ISBN I 3 :978 I 2592001 13

2
Basic Electronics. J.S.Katre. Edition 20 I 7,

Techmax Publishers
ISBN-10: 9350779641 ISBN-1 3 : 978-
93s0779644

J
Basic Electronics. B.L.Theraja, S Chand

Publishins.2007
ISBN 10: 8121925568 ISBN 13:

978812192s563

4
Linear Integrated
Circuits

RamakantGaikwa44'"
EDITION, PHI Publication,

ISBN l0:8120320581 ISBN 13:
9788r20320s8r

5 Modern Digitol
Electronics

R P Jain, McGraw Hill
Education PYt. Ltd, 4th

Edition.2012

ISBN 10:0070669112 ISBN 13:

9780070669116

G P Pune
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Course Code: ET2107

6
lnstrumentation A K Sawheny, Nineteenth

edition, 20 1 7, DhanpatRai
oublication

ISBN :8177001006

SOFTWARE/LEARNING WEBSITES
l. www.nptel.com
2. http://www.electronics-tutorials
3. https://en.wikipedia.org/wikilP/o42%80%g3njunction'
4. https://leam.sparkfun.com/tutorials/transistors
5. http://www.pitt.edu/-qiw4/Academic lMB2}S2Transistoro420Basics.pdf
6. http:l lfaculty.cord.edu/luther/physics225lHandouts/transistors handout.pdf
7 . http://www.technologystudent.com/elec 1

8. www.slideshare.neVmanash234l classifi cation-of-transducers

9. http://www.electrical4u.com/linear-variable-differential-transformer/

T2. PO - COMPETENCY- CO MAPPING

PO1 Po2 PO3 PO4 PO5 PO6 PO7
col J 2 2 2

co2 J L 2 2

co3 J J 2 2 2

c04 I J 2

co5 ) 2 2 2 1
a
J

PSOl PS02 PSO3
co1 J

co2 3

co3 3

c04 J

co5 J

Sign:

\\,V
Name: Smt.V.SSabnis

(Course Expert /s)

Sign: qU 
UJ,

Name: Shd.R.N.Shikali

Sign:

-ilt .V ,K{stdl'
Name: Emt.M.U.Kokate

(Prdgram Head )
(Information& Technology Dept.)

Sign:
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Course Codc:

Government Polytechnic, Pune

'190 OI]'- Scheme

CouTse Title: ENGINEERING MAHEMATICS tII

(Cor.rrse Cocle :9-.9.. ?l I'.-J

Dinloma programme in rvhich this course is offcrecl Semester in rvhich offered

CM/IT Engineering
06,07

1. RATIONALE
The stucf;ent shall learn various techniques in integration and differential equations and

use these techniques to their lelated Engineering problems.

2. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are

to be tar.tgltt and implementecl, so that the student demonstrates the following industry

oriented COs associated with the above mentioned competency:

1. Solve tl,e given problems of integration trsing sr"ritable rnethods.

2. Apply the concept of integration to find mean and RMS value'

3. Solve the differeltial equatiorr of first order and first degree using suitable metl-rods

4. Use basic concepts of statistics to solve engineering related problems

5. Utilize basic concepts of probabilitl, clistribirtion to solve elernentary engineering problerns.

3. TEACHING AND EXAMINATION SCHBME

4. SUGGESTED PRACTICALSi EXERCISES ':

The pr-acticals in this section are PrOs (i.e. sub-components of the COs) to be cleveloped ancl

assessed in the student for the attainment of the competency:

Teaching Scheme
(In I{ours)

Total Crcclits
(L+T+P)

Ex:rmination Scheme
'fhcorv Marks I Practic:rl Mzrrks I Total Marks

I

L T P C ESE PA ESE PA
125

3 2 5 80 20 25

G P Punc
Page 1 of6



Coursc Crtclc: .........,.

Practical Excrcises
(Lealning Outcomes in Psychomotor Domain)

Unit
No.

Approx.
IIrs.

re q uire cl

S.

No.

I
Vlax'+ bx*c .1/asinx*bcosx*c , U

lrrtegration by sttbstitution metl'Lod

lntegration on the type i/ax'+bx-Fc,
asin'x*bcos'x*c.

I J

/.
/.

J @e and integration by partial fraction

rnethod.
1

2

4 Integration by paftial fr"action

Examples on Definite irrtegral

method.

arrd it's plopelties

I 1

5
2 1

t) Exanrples ott Meatl and R.M.S. value z 2

7 ffiFt* 
"t-r 

ta.t, aegree and fon@ 2

8 sol.rtic" of f,rrst order first clegree D.E. using various rnethods J
a
J

c) @mialDistributiorrrelatedtoengineerirrg
t.r^h lctrr cpr \/urvr'ru.

4
2

t0 @n Distribution related to engineering

problems'
AT

,)

tl Solve problems based on Nornral
oroblems.

Distribution related to engineering A1
2

12 Gt"pttt."l t"presentatio,n of Mean,Med i a 5 )

1aIJ s"1". p,.bl."rs 
"t,l 

f'trrdillg range, coefficielt of range and mean

deviation.
5

2

t4 @iddeviatiorr.

sets
Total

5

1

15 5
2

16

Weishtage in '%Iterformance Indicntors
imental set n

Handline of instrr:ments duri brming practical.

Follow Safety measures

AccuracY in calculation
Answers to questions r:elated with fbrmed practices.

Submit rnal report on time

Follow Ho
Attendance and Punctualit

Totnl

5. MAJOR EQUIPMBNT/ INSTRUMENTS REQUIRED

The major equipment with broacl specification mentioned here will usher in uniformity in

conduci of practicals, as well as aid to p'ocur:e equipment by authorities concerned'

THEORY COMPONENTS
The, follOwing,topics/subtopics shoyld be taught and assessed

achievins the COs to attain the identified competency'

Equiprnent Nnme rvith Brond Specifications

LCD Ploiectol
Interactive Classroom

C P Punc
Page 2 of6
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Coursc Codc

Topics and Sub-toPicsUnit Outcomes (UOs)
in cosnitive domain

Methods of Integration :

a) Integration by sr-rbstitution-

b) Integration bY Pafls
c) Integration by parlial fractions.

1 .1 . Obtain the given sinrPle

integral(s) r.rsing substittrtion
nrethod.
1.2. Integrate given sirrrPle

functions using the illtegration
by par1s.

1.3. Evalr"rate the giverr sirr-rple

irrtegral by partial {l'actiorts.

Units 1 :

Integrntion

2. I Defrnite Integration:
a) Simple examples
b) Proper'ties of definite integral (without

proof) and simple examPles.

2.2 Applications of integration :

a) rnean value.
b) root mean square value.

2.1. Solve given sirnPle

problems based on ProPefiies
of definite integration.
2.2 Apply the concePt of
detlnite integration to flnd the

area under the given cr"rrve(s).

2.3. Utilize the concePt of
deflnite integration to flnd mean

value of the function
2.4. Invoke the concePt of
deflnite integration to find root

mean sqLtare value of' firrlctiorr.

Unit 2:
Delinite
integrals

3.a Concept of diff-erential eguatiort.

3.b Order, degree and fonnation of Dil'fcrential

ecuatious
3. c Solutiotr of differerrtial equation Equations

a. Variable seParable form.
b. Lirrear differential equation.

3.d Application of differential eqLratiotrs and

relatecl en girreeri n g problern(s).

3.1 . Find the orcler and degree of
giverr d iffelertt ial ecluat i on s

3.2. Forrn simPle differential
equation for given sirnPle

engirteerirrg pt'otrletrts.

3.3. Solve given differerrtial
equatiorts using the nretlrocl of
variable separatrle
3.4 Solve the given diff-erential

equations using Iinear
differential equati on s

Unit 3:
Differentinl
Equations

4.a Probability distribution Probabi I ity

a. Discrete Probability distribrrtiott
b. Contirruous Probabilify distributiotr
4. b Binornial distribution'
4. C Poisson's distribution.
4. d Norrnal distributiorr.

4.1. Make use of probabiliry
distribution to identify discrete

and continuous Probabil itY

distribLrtion
4.2. Solve given probletns based

ori repeated trials using
Binorrtial
clistribution
4.3..Solve given problelns when

number of trials are large attd

probability is verY small.

4.4.tJtilize tl-re corrcept of
nornral distribLrtion to solve

relatecl en gineeri ng Problem s

Unit 4:
Probability
Distribution

G P Pune
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Coursc Codc

Unit Unit Outcomes (UOs)
(in coenitive domain)

Topics and Sub-toPics

Unit 5:
MEASURES
OF
DISPBRSION

5.1. Obtain the range and

coefficient of range of the given

grouped and ungrouPed data

5.2. Calculate lreall deviation
and standard deviation of
discrete and gror-rPed dzrta

related to the given simPle

engineering

| 5.3. Determine the variance and

I coefficient of variance of giverr

I grouped artd ungt'oLtPed data

I 5.4. JLrstify tlte corrsistcrrcy of
I siven simple sets of clata

5.a. Obtain the range and coeflicient of range ot

the given grouped and ungrouped data

5.b Calculate mean and standard deviation of
discrete and grouped data related to the given

sinrple engineering
5.c. Determine the variatrce and coefficient of
variance of given grouped and ungrouped data

5.d. Justif the consistency of given sirnple sets

of data

Unit
No.

Unit Title Ieirching
I{ours

Distribution of Thcory IVIarl<s

R
Level

U
Level

A
Level

I'otal
M:rrks

I L-rtegration 09 06 08 l6 20(30)

TT
_tl Definite intesration 09 t2 12 t6(24)

ilI Differential equation 12 06 t2 l2 20(30)

IV Probability Di stribution 09 06 08 04 l2(r8)

MEASURES OF DISPERSION 09 06 04 08 r2(r8)

Total 48 24 44 <) 80( l 2o)

7. SUGGtrSTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

8. SUGGESTED STUDENT ACTIVITIES
Other.tiran the classroom and laboratory learning, following are the suggested studelrt-relatecl

co-ctrricular activttres which can be uncleltaken to accelerate the attainment of the va'r'ious

outcomes in this course: Stuclents shoulcl conduct lbllowing activities in group and prepa|e

reports of abor.rt 5 pages for each activity, also collect/record physical evidences fbr their

(siudent's) portfolio which will be useftil for therr placement interviews:

9. SUGGESTED SPBCIAL INSTRUCTIONAL STRATEGIES (if anv)

Tlrese are sample strategies, whicl'r the teacher can use to accelerate the attainment of the

various olttcomes irt this colrrse:

a. Massive open online courses (XIOOCs) may be used to teach various topics/sub

topics.
b. Abogt 15-20% of the topics/sub-topics which is relatively simpler or descriptive in

nature is to be givel io the stuclents for setf-directed leurning and assess tile

clevelopment of lhe COs thr:ough classroorn presentations (see implementation

guicleline for details)
c. use FlaslVAnimations to explain various components, operation and

d. Teacher should ask the stuclents to go thlough instruction and Technical manuals

G P Pttne
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Coursc Codc

10. SUGGESTED MICRO-PROJE,CTS
(Onlv for Class Declaration Courscs)

Onls, orti rrtilroproject is plannecl to be unclertaken by,a student that needs to be assigned to

rrr"lrr.rl"';irr"d.gil;ld;i,tr; semester. In rtre firsi fbur semesters,-the_ micro-proiect are

nrouo-iror.d. Howlve|,,iir th. fifth anci sixth sernesters, it should be preferably be indivi.dunlly

i,ra.,1,rr."r to Uuita upthe slcill ancl coufidence in every stuclent to become problem solver so

;;il/il;;;il;;;;;r; p'":.",r of rhe industry. In special situations where groups have to

be formed for micro-projecis. ihe number of stuclents in the grotlp should not.exceecl tltee,

Tlie micro-proiect coulcl be inclr-rstly application based, internet-based, workshop-

basecl. laboratory-basecl or field-based. Each uricro-project should encompass two or more

COs wtrich or" i,r fact, an integration of PrOs, UOs and ADOs. Each studeni will have to

;;,;t ;;;,;;*;.k;i;;.;;t;ling of indiviclual contribution in the project work and qi.ve a

;;;;;; r;.s"ntation of iibefore subinission. The total clr-uation of the micro-project should not

L"l.as-ril.n l6'lrixtnen) stuclent engctgentent hours cluring the coulse. The student ought to

sqbmit micr-o-pr.oject by the end of the semester to develop the ind.ustry oriented COs.

R suggestiu. iirt of miclo-pro.lects is given here. Similar micro-pro.iects cor-rlcl be

acldcd b,v the conccrned tl:l*'

I1. SUGGESTI]D LEARNING RESOURCES

12. SOFTWARE/LEARNING WEI}SITES

13. PO. COMPBTENCY- CO MAPPING

S.

No.
Titlc of Book Author Publication

1 Higl-rer Errgineering
Mathematics

Grewal B.S I(hanna Publishers, New Delhi

2 En gineeri u g Mathematics
Vol.II

Vislrrvanath Satva Prakashan, Nerv Delhi

a
_) Matherlatics for

Polytechnic students

S.P. Deshpande Pune Vidyafiht Urtha lrraKasllan

4 Engineeri r-rg Mathem atics
Part II

H.K. Dass S. Cliand & Co. Ltd. Delhi

POl PC2 PO3 P04 PO5 P06 P07

co1 J
a
J 2 1 I I

c02 J 2 I I I

co3 J 2 3 2 I
')

c04 a
J 2 3 2 I

co5 J 2 3 2 1 2

a
J 1A 2.6 1.6 1 1.6

G P Punc
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PSOl PSO2 PSO3

co1
caL
co3
co4
cos

Institute / IndustryDesisnation

Govt. PolYtechnic,Pune

Chairman PBOS

Faculty from Institute

Facr"rlty from Institute

Consultant from I
Faculty from nearbY

Institute
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Government Polytechnic, Pune

'180OB' – Scheme

Programme Diploma in ET/CE/EE//ME/MT/CM/IT/DDGM

Programme  code 01/02/03/04/05/06/07/08/16/17/21/22/23/24/26

Name of Course Operating System

Course Code CM3101
Prerequisite course code and

name -

1.  TEACHING AND EXAMINATION SCHEME

Teaching
Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme
Theory Practical Total

Marks 
L T P C ESE PA *ESE PA

150
04 00 02 06

Marks 80 20 25 25
Exam

Duration
3 Hrs 1 Hr 2 Hr

(*):OE (Oral Examination)
Legends: L- lecture, T-Tutorial/teacher guided theory practice, P-practical, ESE-End semester
examination, PA- Progressive Assessment.

2. RATIONALE
Operating  Systems are  system programs,  which  are  very  essential  components  of

Computer system. Two primary aims of operating systems are to manage resources (e.g.
CPU time, memory) and to control users and software. Operating system design goals are
often contradictory and vary depending of user, software, and hardware criteria. This course
describes the fundamental concepts behind operating systems, and examines the ways that
design goals can be achieved and practice the concept of Operating System design.

G P Pune                                                                                             Page 1 of 75



3. COMPETENCY 
The aim of this  course is  to attend following industry identified competency through
various teaching learning experiences: 

 Manage operations of Operating System.

4. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are
to be taught and implemented, so that the student demonstrates the following industry
oriented COs associated with the above mentioned competency:

1. Differentiate between types of operating systems.
2. Describe services of operating system.
3. Describe process management and execute related commands.
4. Describe various processor scheduling algorithms and deadlock handling techniques.
5. Explain different approaches to memory management.
6. Describe and manage structure and organization of the file system.

           

5. SUGGESTED PRACTICALS/ EXERCISES
The practical’s in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

Sr.
No
.

Unit
No.

Practical Exercises
(Learning Outcomes in Psychomotor Domain)

Relevan
t CO

Approx.
Hrs.

Require
d

1 1 Advanced Linux Installation: Network and Dual Boot CO1 02
2 2 Linux Disk Management using fdisk utility to create, delete and

change the partitions on the disk.
CO2 02

3 Setting/Changing file and directory related permissions chmod 
and umask command.

CO2,CO
6

02

4 Displaying File Information : inodes, inodes and directories, cp 
and inodes, mv and inodes, rm and inodes, ls –l

CO2,CO
6

04

5 Working with Linux-supported File Systems: Mounting and 
Unmounting to be tested with external drives

CO2 02

6 3 Linux Process Management : Jobs: Background, Kills and 
Interruptions and setting process  priority Get Process status, 
Find Processes by Pattern or User, Display the Most Active 

CO3 04
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Sr.
No
.

Unit
No.

Practical Exercises
(Learning Outcomes in Psychomotor Domain)

Relevan
t CO

Approx.
Hrs.

Require
d

Processes,Kill processes, kill all processes(Executing 
commands for process  management –ps, fg, bg, kill ,killall, 
nice, at ,jobs)

7 5 Linux: Memory Management Practicing top, vmstat and free 
command

CO5 02

8 4 Scheduling jobs with crontab : cron daemon, crontab options, 
The format of crontab file, Environment variable settings, 
crontab command lines

CO4 02

9 3 System states :init Shutting down and changing Runlevels, 
Managing Users and Groups: Adding and Removing users with
adduser,usermod and userdel commands

CO3 04

10 Adding and Removing groups with groupadd,groupmod and 
groupdel commands, Superuser-The root User Desktop,System 
Time and Date

CO3 02

11 ALL Executing various Shell commands
Creating shell variables , Writing shell scripts using decision 
making and various control structures., Executing various shell 
utilities, Using file test and string test conditions in scripts., 
Making use of Positional Parameters.
Configuring your own login shell.Using Functions in Shell 
scripts.

ALL 06

Total 32

Sr.No. Performance   Indicators Weightage in %
a. Installation/configuration of OS 40
b. Correctness of Executing various commands 30
c. Writing and executing programs to get desired output 10
d. Observations and Recording 10
e. Answer to sample questions 10

                                     Total 100

6. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will user in uniformity in conduct
of practical’s, as well as aid to procure equipment by authorities concerned.
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Sr.
No.

Equipment Name with Broad Specifications
Experiment

Sr.No.
 a Computer Systems (Any Computer System with basic 

configuration) 
ALL

 b Linux or alike OS such as Ubuntu,CentOS,RedHat etc. ALL

7. THEORY COMPONENTS
The  following topics/subtopicsshould betaught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.

Unit Outcomes (UOs)
(in cognitive domain)

Topics and Sub-topics

SECTION I: UNIT 1: INTRODUCTION (Weightage-10 , Hrs- 10)
1a. Explain the functioning of 
given component of OS.
1b.Explain characteristics of 
the given type of operating 
system.
1c. Identify type of operating 
system suitable for the given 
type of application.
1d. Execute command on 
command line for the given 
task. 

1.1 Operating System: Concepts, Components of OS, 
And Operations of OS: Process Management, 
Memory Management, Storage Management, 
Protection and Security.

1.2 Views of OS: User View, System View
1.3 Operating System Operations: Dual Mode, Timer
1.4 Special-Purpose Systems: Real-Time Embedded 

Systems, Multimedia Systems,Batch OS,Time 
Shared OS,Distributed System,Mobile 
OS(Android,iOS)

1.5 Open-Source Operating System: Linux, BSD Unix

UNIT 2. OS SERVICES AND COMPONENTS(Weightage-14 , Hrs- 14)

2a. Start, stop and restart the 
given service in Linux.

2b. Explain use of given 
system call of specified 
OS.

2c. Explain process that 
follows in managing the 
given resource.

2d. Explain use of the given 
operating system tool.

2.1 Different Services of Operating System.
2.2 System Calls-Concept, types of operating system 

calls
2.3 OS component-Process Management, Main 

memory Management, file Management, I/O system
management, secondary storage management

2.4 Use of operating system tools, user management, 
security policy.

UNIT 3. PROCESS MANAGEMENT(Weightage-16 , Hrs- 08)
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Unit Outcomes (UOs)
(in cognitive domain)

Topics and Sub-topics

3a. Explain functions carried 
out in the given process 
state.

3b. Describe the function of the
given component of process
stack in PCB.

3c. Explain the characteristics 
of the given multithreading 
model.

3d. Describe method of 
executing the given process
command with example.

3.1 Process-Process states, Process Control Block 
(PCB).

3.2 Process Scheduling- Scheduling Queues 
Schedulers, Context switch.

3.3 Operations on Process:Creation, Termination
3.4 Inter-Process Communication (IPC): Introduction, 

shared memory system and message passing 
system.

3.5 Multithreading Models
3.6 Thread Libraries, Threading Issues

Section-II UNIT 4 CPU SCHEDULING AND DEADLICK(Weightage-16 , Hrs- 12)
4a. Justify the need and 

objective of given job 
scheduling criteria with 
relevant example.

4b. Explain with example the 
procedure of allocating 
CPU to the given process 
using the specified OS.

4c. Calculate turnaround time 
and average waiting time of
the given scheduling 
algorithm.

4d. Explain functioning of the 
given necessary condition
leading to deadlock.

4.1 Scheduling types-Scheduling objective, CPU and I/
O burst cycles, Pre-emptive, Non-Per-emptive.

4.2 Types of scheduling algorithms-First come first 
served (FCFS), shortest job first (SJF), Shortest 
Remaining Time (SRTN), Round Ribon(RR) 
Priority scheduling, multilevel queue scheduling.

4.3 Critical section problem.
4.4 Deadlock- system, Models,Necessary condition 

leading to Deadlocks, Deadlock Handling-
Preventions, avoidance and Recovery.

UNIT 5. MEMORY MANAGEMENT(Weightage-14 , Hrs- 10)

5a. Describe the working of
specified memory 
management function.

5b. Explain characteristic 
of the given memory 
management techniques.

5c. Write algorithm for the 

5.1 Basic Memory Management-Partitioning, Fixed and
variable,

5.2 Free space management techniques-Bitmap, Linked
List.

5.3 Introduction to page tables
5.4 Segmentation, Fragmentation, Page Fault
5.5 Virtual memory-Introduction to paging, Demand 
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Unit Outcomes (UOs)
(in cognitive domain)

Topics and Sub-topics

given page replacement 
technique.

5d. Calculate page fault for 
the given page reference 
string.

Paging
5.6 Page replacement Algorithm-FIFO, LRU, Optimal.

UNIT 6 : FILE  MANAGEMENT(Weightage-10 , Hrs- 10)

6a. Explain the structure of the
given file system with 
example.

6b. Describe mechanism of the
given file access method.

6c. Explain procedure to 
create and access method.

6.1 File-concept, Attributes, Operations, types and File 
System Structure.

6.2 Access Methods-Sequential, Direct, Swapping, File 
Allocation Methods-Contiguous, Linked, Indexed.

6.3 Directory Structure-Single level, two level, tree-
structured directory, Disk organization and Disk 
Structure-Physical structure, Logical structure, Raid
structure of Disk, RAID level 0 to 6.

6.4 File System Implementation: Partitions and 
Mounting, Virtual File Systems

8. SUGGESTED SPECIFICATION TABLE FORQUESTION PAPER DESIGN

Unit
No

Unit Title

Teachin
g Hrs

Distribution of Theory Marks
R Level U

Level
A and
above
Levels

Total
Marks

1 Introduction 10 04 04 02 10
2 OS Services and components 14 02 06 06 14
3 Process Management 08 02 04 10 16
4 CPU Scheduling and Deadlock 12 02 04 10 16
5 Memory Management 10 04 04 04 14

6 File Management 10 04 04 02 10
Total 64 18 26 34 80

9. STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related co-
curricular activities  which  can  be  undertaken  to  accelerate  the  attainment  of  the  various
outcomes in this course: 
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a. Prepare Journal for practical’s
b. Undertake micro projects 

10. SPECIAL INSTRUCTIONAL  STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the various
outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different types of

teaching methods and media that are to be employed to develop the outcomes.
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in nature

is to be given to the students for self-directed learning and assess the development of the
LOs/COs through classroom presentations (see implementation guideline for details).

d. With respect to item No.10, teachers need to ensure to create opportunities and provisions
for co-curricular activities.

e. Guide student(s) in undertaking micro-projects.

11.  SUGGESTED MICRO-PROJECTS
12. LEARNING RESOURCES

Sr.
No.

Title of Book Author Publication

1
Operating  System

Concepts
Silberschatz

Galvin, Gagne,
John Wisley& Sons

Wiley and Sons, Ninth Edition, Galvin .
2015, ISBN: 978-5 1-265-5427-0 2

ISBN-13: 978-0470128725

2
Operating Systems Achyut S. Godbole,

Tata McGraw-Hill
Tata McGraw Hill Education, 2015, 

 ISBN: 97800705911343

3
System Programming
& Operating System

D. M.
Dhamdhere,TMH

McGrawHill
Education;ISBN:9780074635797

4
Operating System
Concept & Design

Milan
Milenkovic,TMH

McGraw Hill Education
ISBN-10: 0074632728
ISBN-13: 978-0074632727

13. SOFTWARE/LEARNING WEBSITES
a) www.cs.wisc.edu/~ bart/537 lecture notes-University of Wisconsin Madison.
b) www.cs.kent.edu/osf 03/notes/index.html- ViliniusGediminas Technical University
c) http://www.howstuffworks.com/operating-system 1.htm  
d) www.en.wikipedia.org/wiki/Operating system ay a
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14. PO - COMPETENCY- CO MAPPING 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
CO1 - - - 1 - 1 2
CO2 1 - - 1 - - 1
CO3 1 1 1 1 1 1 2
CO4 1 2 2 - - 1 3
CO5 1 1 1 - - 2 3
C06 1 1 1 - - 1 3

CO/PSO PSO1 PSO2
CO1 - -
CO2 - -
CO3 1 -
CO4 1 -
CO5 3 -
C06 3 -

Sign:
Name:  (Smt.N.P.Sarwade)

(Smt.A.B.Bhusagare)
(Smt.A.M.Galshetwar)

            (Smt.N.R.Wagh)
(Course Expert /s)

Sign:

Name:   Smt. M.U .Kokate

(Head of Department)

Sign:

Name: Shri.U.V.Kokate

(Program Head )
(Computer Engineering Dept.)

Sign:

Name: Shri A.S.Zanpure

(CDC )

Government Polytechnic, Pune

‘180 OB’ – Scheme

Programme Diploma in ET/CE/EE//ME/MT/CM/IT/DDGM
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Programme code 01/02/03/04/05/06/07/08/16/17/21/22/23/24/26

Name of Course Java Programming

Course Code CM3102
Prerequisite course code and
name

--

1. TEACHING AND EXAMINATION SCHEME

Teaching
Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme
Theory Practical Total

Marks 
L T P C ESE PA *ESE PA

150

03 00 02 05

Marks 80 20 25 25

Exam
Duration

3 Hrs 1 Hr 2 Hr

(*):POE (Practical & Oral Examination)
Legends: L- lecture, T-Tutorial/teacher guided theory practice, P-practical, ESE-End semester
examination, PA- Progressive Assessment.

2. RATIONALE
Java is platform independent, open-source object oriented programming language 
enriched with free and open source libraries. In current industrial scenario java has broad 
industry support and is prerequisite with many allied technologies like advanced java, 
java server pages, and Android Application Development. Thus current industrial trends 
necessitate acquiring Java knowledge for Computer engineering and Information 
technology graduates. This course develops necessary skills in students to apply object 
oriented programming techniques in java so that students will be able to develop 
complete applications using core java.

3. COMPETENCY 

The aim of this course is to attend following industry identified competency through
various teaching learning experiences: 
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 Build applications using Java.

4. COURSE OUTCOMES (COs)

The theory, practical experiences and relevant soft skills associated with this course are
to be taught and implemented, so that the student demonstrates the following industry
oriented Cos associated with the above mentioned competency: 

a. Develop programs using Object Oriented methodology in Java.

b. Develop programs to apply all access modifiers, array and string.

c. Implement Interface and Develop program using multithreading. 

d. Implement Exception Handling.

e. Develop program using graphics & applet.

f. Develop programs for handling I/O and file streams.

5. SUGGESTED PRACTICALS/ EXERCISES

The practical’s in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

Sr.No Unit
No.

Practical Exercises
(Outcomes in Psychomotor Domain)

Relevant CO Approximate
Hours
required

1

1 Setup a Java Programming 
development environment by using:

a. Command prompt. (Class path
and path setup

b. Any  IDE  (Eclipse,  J  creator
etc.)

Test the JDE setup by implementing a
small program.

CO1

04

2
Develop programs to demonstrate use 
of different control statements. 
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3
Develop programs to demonstrate use 
of ‘for’ , ‘while’ and ‘do-while’ 
looping Statements

4
Develop programs for implementation
of implicit and explicit type casting in 
JAVA.

5

2

Develop programs for implementation
a) Constructer
b) multiple Constructers

CO2
10

6

a) Develop a program to accept input
using command line argument. 
b)Develop  programs  for
implementation of Arrays in JAVA

7
Develop programs for implementation
of  different  function  of  String  and
StringBuffer Class.

8

Develop programs for implementation
of
a) Vector 
b) HashMap 
c) Wrapper 

9

Develop  a  program  for
implementation of

a. Method overriding.
b. Method overloading.

10

3

Develop programs for implementation
of

a. Single inheritance
b. multiple inheritance

CO3
06

11

Develop programs for implementation
of multilevel inheritance by applying
various  access  controls  to  its  data
members and methods.

12
Develop programs for creating classes
in  a  package,  accessing  a  package,
importing a class from other package.
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13

4

Develop  a  program  for
implementation  of  Multithreading
Operation. CO3,CO4

04

14

Develop programs for implementation
of
a)exception handling
b) User defined exception handling.

15 5

Develop minimum two basics 
Applets. Display output with applet 
viewer and browser.

Develop a program on basic applet
Develop program using control loops
in applets.

CO5
04

16

Develop a Program to draw following 
shapes , Graphics and Applets 

a. Cone
b. Cylinders
c. Cube 
d. Square inside a circle 
e. Circle inside a Square

17 6
Develop programs for implementation
of a) I/O classes
b) file stream classes CO6

04

TOTAL HOURS : 32
MINI PROJECT: Implement mini project using all the JAVA concepts

Sr.No. Performance Indicators Weightage in %
a. Correctness of algorithm 40
b. Debugging ability 20
c Quality  of  input  and  output  displayed  (messaging  and

formatting)
10

d. Preparing assignments (write-ups, program and output). 20
e. Submit assignment on time. 10
Total

100
6. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
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The  major  equipment  with  broad  specification  mentioned  here  will  usher  in  uniformity  in
conduct of practical, as well as aid to procure equipment by authorities concerned.

Sr.

no.
Equipment Name with Board Specification 

Pro

Sr. no.

1. Computer with JDK 1.8 or above All

2. Any IDE for JAVA Programming such as Eclipse , Jcreator or 
any other 

All

7. THEORY COMPONENTS

The  following  topics/subtopics  should  be  taught  and  assessed  in  order  to  develop  UOs  for
achieving the COs to attain the identified competency.

Unit Outcomes (UOs)
(in cognitive domain)

Topics and Sub-topics

Unit 1 Basics of JAVA (Weightage-09, Hrs- 06)
1a. State Features of Java.
1b.  Write  Programs  to  create
classes  and  object  for  given
problem.
1c.  Enlist  different  data  types  &
Operators in Java.
1d.Constuct  the  expressions  using
implicit  and  explicit  type
conversions  to  solve  the  given
problems.
1e.Develop  the  programs  using
relevant  control  structure to  solve
the given problems.

1. Java Features.
1.2 Defining a class, Fields declaration, Methods 
declaration, Creating object, Accessing class members.

1.3 Java tokens and data types, constants and symbolic 
Constant, variables, Dynamic initialization, Data types, 
array and string, Scope of Variable, typecasting and standard
default value.

1.4 Operators and Expressions, Type conversions in 
expressions, Mathematical functions- min(), max(), sqrt(), 
pow(), exp(), round(), abs().

1.5  Decision  making  and  looping:  If  statement,  if  else
statement,  nested  if  else  statement,  if  else  if  ladder,  the
switch statement, nested switch statement, The ?: operator,
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the while statement, the ‘for’ statement, break, continue and
return  statement,  nested  loops  ,labeled  loops,  for-each
version of the for loop.

UNIT 2 Derived Syntactical Constructs in JAVA (Weightage- 13 , Hrs- 08)
2a. Use constructors for the given
programming problem.
2b.  State  different  visibility
controls.
2c.  Write  the  programs  by
implementing  array  to  solve  the
given problems.
2d.  Develop  programs  using
vectors,  wrapper  and  HashMap
classes for the given problem.

2.1 Constructors and methods type of constructors, nesting 
of methods, argument passing the ‘this’ keyword, command 
line arguments, garbage collection, finalize() method, the 
object class.

2.2 Visibility Control Public, Private Protected, Default, 
friendly protected access.

2.3 Arrays and Strings: Types of arrays, creating an array,
strings,  string  classes  and  string  buffer,  vector,  wrapper
classes, HashMap. Enumerated types.

UNIT 3 Inheritance , interface and package (Weightage- 19 , Hrs- 10)
3a. Describe Inheritance.
3b.  Enlist  different  types  of
Inheritance.
3c.  Differentiate  between
overloading  and  overriding  for
given example.
3d.  Develop  program  using  the
specified interface.
3e. Create user defined package for
the given problems.
3f. Add class and interface to the
given package.

3.1  Inheritance:  concept  of  inheritance,  Types  of
Inheritance.
3.2 Single Inheritance,  multilevel Inheritance,  Hierarchical
Inheritance,  method  and  constructors  overloading  and
overriding.  Dynamic method dispatch, final variables final
methods, use of super, abstract methods and classes, static
members.
3.3 Interfaces: Define Interface, implementing interface, 
accessing interface variables.

3.4 Package: Define package, types of package, naming and 
creating packages, accessing packages, import package, 
static imports, adding class and interfaces to a package.

UNIT 4 Exception handling and Multithreading (Weightage- 13 , Hrs- 08)
4a.  Define  Exception,  Errors& its
types.
4b. Develop program for handling
the given exception.
4c.  Develop  a  program  for
throwing our own Exceptions.

4d. Explain the function of the 
specified phase in thread life cycle 

4.1 Errors and Exception: Types of errors, exceptions, 
syntax of exception handling code, build-in exceptions, 
chained exceptions, creating own exception (throw clause).

4.2 Multithreaded Programming Creating a Thread: By 
extending thread class and by implementing Runnable 
interface, lifecycle of thread, Thread Methods: wait(), 
sleep(), notify(), resume(), suspend(), stop().
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using the given example. Synchronization, inter-thread communication, deadlock.
UNIT 5 JAVA applets and Graphics Programming (Weightage- 18 , Hrs- 08)
5a.  Describe  the  given  phase  of
applet  life  cycle  using  a  typical
example.
5b. Develop programs using applet
implementation  for  the  given
problem.
5c. Develop a Program for passing
Parameters to Applets

5d. Develop program for 
implementing different font 
methods.

5.1 Introduction to applets: Applet, Applet life cycle 
(skeleton), Applet tag, Adding Applet to HTML file, passing
parameter to applet, embedding <applet> tags in java code, 
adding controls to applets. 

5.2  Graphics  Programming:  Graphics  classes,  lines,
rectangles,  ellipse,  circle,  arcs,  polygons,  color  and fonts,
font class, variable defined by font class, font methods.

UNIT 6 Managing I/O Files in JAVA (Weightage- 08 , Hrs- 08)
6a.  Use  I/O  stream  classes  in  a
program  to  solve  the  given
problem.
6b. Write Program for reading and
writing  character  stream  to  and
from the given files.
6c. Write Programs for reading and
writing  bytes  to  and  from  given
files.
6d. Write program to demonstrate
use of primitive data types with the
specified stream.

6.1 Introduction and concept of streams.

6.2 Stream classes.

6.3 Byte Stream classes: Input stream classes, Output stream
classes.

6.4 Character stream classes, using streams.

6.5 Using file class: I/O Expressions, Creation of files, 
Reading/Writing characters, Reading/Writing bytes, 
Handling primitive Data types.

8. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit
No.

Unit Title Teaching
Hours 

Distribution of Theory Marks
R
Level

U
Level

A
Level

Total
Marks

1 Basics of JAVA 06
2 2 5 9

2
Derived  Syntactical  Constructs
in JAVA 08

2 2 9 13

G P Pune                                                                                             Page 15 of 75



Unit
No.

Unit Title Teaching
Hours 

Distribution of Theory Marks
R
Level

U
Level

A
Level

Total
Marks

3 Inheritance , interface and 
package

10
4 5 10 19

4
Exception  handling  and
Multithreading 08

4 3 6 13

5 JAVA applets and Graphics 
Programming

08
5 4 9 18

6
Managing 

I/O Files in JAVA
08

3 1 4 8

Total
48 20

17 43 80

9. SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related co-
curricular activities  which  can  be  undertaken  to  accelerate  the  attainment  of  the  various
outcomes  in  this  course:  Students  should  conduct  following  activities  in  group  and  prepare
reports  of  about  5  pages  for  each  activity,  also  collect/record  physical  evidences  for  their
(student’s) portfolio which will be useful for their placement interviews: 

a. Prepare journal based on practical performed in laboratory. 
b. Follow Coding Standards.
c. Give seminar on relevant topic
d. Undertake micro-projects.
e. Develop variety of program to improve logical skills.
f. Develop Application oriented real world programs.

10. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the various

outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub topics.
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b. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in nature
is to be given to the students for self-directed learning and assess the development of the
COs through classroom presentations (see implementation guideline for details).

c. With respect to item No.8, teachers need to ensure to create opportunities and provisions
for co-curricular activities.

d. Guide student(s) in undertaking micro-projects.
e. Correlate subtopics with major topics and concepts.
f. Use proper equivalent analogy to explain different concepts.
g. Use Flash/Animations to explain various components, operation and 
h. Teacher should ask the students to go through instruction and Technical manuals 

11. SUGGESTED MICRO-PROJECTS 

MINI PROJECT: Implement mini project using all the Java concepts studied in the above units.

(Only for Class Declaration Courses)
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her. In the first four semesters, the micro-projects are group-based. However, in the fifth and
sixth semesters,  it  should be  preferably  be  individually undertaken to  build  up the skill  and
confidence in every student to become problem solver so that s/he contributes to the projects of
the industry. In special situations where groups have to be formed for micro-projects, the number
of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-based,
laboratory-based or field-based. Each micro-project should encompass two or more COs which
are in fact, an integration of PrOs, UOs and ADOs. Each student will have to maintain dated
work  diary  consisting  of  individual  contribution  in  the  project  work  and  give  a  seminar
presentation of it before submission. The total duration of the micro-project should not be less
than  16 (sixteen) student engagement hours during the course.  The student ought  to submit
micro-project by the end of the semester to develop the industry oriented COs.

12. SUGGESTED LEARNING RESOURCES 

S.
No.

Title of Book Author Publication

1. Programming with Java E. Balagurusamy, Tata McGraw Hill
2. The  Complete  Reference

Java2
Herbert Schildt, Tata McGraw Hill,5th Edition

G P Pune                                                                                             Page 17 of 75



S.
No.

Title of Book Author Publication

3. The  Complete  IDIOT’s
Guide To JAVA 2

Michael Morrison PHI,2 edition

13. SOFTWARE/LEARNING WEBSITES
1. http://www.nptel.ac.in

            2. https://www.tutorialspoint.com/javaprogramming
3. https://onlinecourses.nptel.ac.in

14. PO - COMPETENCY- CO MAPPING 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7

Develop  programs  using  Object  Oriented
methodology in Java.

2 2 2 1 1 1 2

Develop  programs  to  apply  all  access
modifiers, array and string.

3 2 3 2 1 2 2

Implement Interface and Develop program
using multithreading. 

3 2 3 3 1 2 2

Implement Exception Handling. 3 2 3 3 1 2 1

Develop program using graphics & applet. 3 2 3 3 1 2 2
Develop programs for handling I/O and file
streams.

3 2 3 3 1 2 2

summary 3 2 3 2 1 2 2

15. PSO - COMPETENCY- CO MAPPING
PSO1 PSO2 PSO3

CO1 - 3 1
CO2 - 2 -
CO3 - 2 -
CO4 - 2 -
CO5 - 3 2
CO6 - 2 -

Sign:
Name: Smt. H S Pawar
Name: Smt. S P Panchakshari
Name: Smt.K.S.Gaikwad
(Course Expert /s)

Sign:

Name: Smt.M.U.Kokate
(Head of Department)
(Information Technology)
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Sign:

Name: Shri. U V Kokate
(Program Head )
(Computer Engineering)

Sign:

Name: Shri A.S.Zanpure

(CDC )

Government Polytechnic, Pune
'180OB' – Scheme

Programme Diploma Programme in CO/IT

Programme  code
06/07

Name of Course
Data Structures

Course Code CM3103

Prerequisite course code and
name

CM 2101 Programming in C

1. RATIONALE
Data structures is an important aspect of Computer engineering and Information
technology.   Data  structures  is  mathematical  and logical  model  of  storing and
organizing data in particular way in computer. After studying this course student
will  be  able  to  understand  and  identify  different  types  of  data  structures,  use
algorithms with appropriate data structures to solve real life problems.

2. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are
to be taught and implemented, so that the student demonstrates the following industry
oriented COs associated with the above mentioned competency:

1. Describe Data structures, Complexity and Array operations.
2. Use algorithms for searching and sorting techniques with arrays.
3. Implement programs for Stack, Queue and Recursion using Arrays.
4. Write programs to perform operations on Linked List.
5. Write algorithms to implement Tree data structure.
6. Describe Graph and its traversing methods.

3. TEACHING AND EXAMINATION SCHEME
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Teaching
Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme
Theory Marks Practical

Marks 
Total
Marks 

L
T P C ESE

PA
ESE PA

150
4 2 2 6 80 20 25 25

Legends: L-Lecture; T - Tutorial, P - Practical; C - Credit, ESE - End Semester Examination;
PA - Progressive Assessment; # –No theory exam ,$ –Online Examination ,
* - Oral Examination

4. PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed
and assessed in the student for the attainment of the competency:

Sr.
No.

Practical Outcomes (PrOs)
Unit
No.

Approx.
Hrs.
Required

1. Implement  Programs  based  on:  Structures  &  Dynamic  Memory
allocation I 02

2. Implement Program to perform insertion and deletion operations on
One Dimensional Array. I 02

3.
Implement Program for matrix operations using Multidimensional 
Arrays. (Eg. Matrix Addition, Subtraction and Multiplication)

II 02

4. Implement programs for following search technique.

i. Linear search ii. Binary Search
II 04

5. Write  Programs  to  implement  sorting  algorithms.  (Bubble  sort,
Selection sort, Insertion sort, Merge sort and Radix sort, Shell sort) II 04

5. Write Programs to traverse single link list.
II 02

5.
Write Programs to search in sorted and unsorted linked list. II 04

5. Write Programs to perform following operations on Single link list.

i. To insert a node at beginning and at given location.
ii. To delete a node.

II 04
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Sr.
No.

Practical Outcomes (PrOs)
Unit
No.

Approx.
Hrs.
Required

5.
Write Program to perform Push and Pop operations on Stack using 
array.

II 02

5.
Write Program to perform Insert and Delete operations on Linear 
Queue using array.

III 02

5.
Write Program to implement Tower of Hanoi. IV 02

5.
Write Program to create Binary Search Tree and perform Inorder, 
Preorder and Postorder traversal.

IV 04

32

Following is the list of extra practical that can be given to Fast learner student.
1.

Write Program to traverse Doubly link list.
2.

Write Program to perform Insert and Delete operations on Doubly 
link list.

3.
Write Program to perform Insert and Delete operations on Linear 
Queue using link list.

4.
Write Program to perform Insert and Delete operations on Circular 
Queue using array.

5.
Write Program to perform Insert and Delete operations on Circular 
Queue using link list.

6.
Write Programs to perform Search, Insert and Delete operations on 
BST.

7.
Write Program to implement Heap Sort algorithm.

G P Pune                                                                                             Page 21 of 75



Sr.
No.

Practical Outcomes (PrOs)
Unit
No.

Approx.
Hrs.
Required

Total 32

Sr. No. Performance Indicators Weightage in %
a. Use of Appropriate tool to solve the problem (Process) 40
b. Quality of output achieved (Product) 30
c. Complete the practical in stipulated time 10
d. Observations and Recording 10
e. Answer to sample questions 10

Total 100
5. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED

The  major  equipment  with  broad  specification  mentioned  here  will  usher  in  uniformity  in
conduct of practicals, as well as aid to procure equipment by authorities concerned.

Sr.
No.

Equipment Name with Broad Specifications
Experiment
Sr.No.

1.
Hardware: Personal computer Pentium IV,2 GHz minimum (i3-i5 
preferable), RAM minimum 2 GB.

For all 
experiments

2.
C/C++ Compiler.

6. THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.
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Unit Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

SECTION-I
UNIT I 
Introduction
to  data
structures
and Arrays

1a. Define data 
structure terminologies.

1b. Enlist various data 
structure Operations. 

1c. Differentiate 
between various 
complexities.

1d.  Use  dynamic
memory  allocation  in
programs.
1e. Write algorithms to
perform  operations  on
array.

1. Introduction,  Basic  Terminology,
Elementary 

data structure, Organization, Classification of 

data structure.

2. Operations  on  data  structures:
Traversing, 

Inserting, deleting, Searching, sorting, and 

merging. 

3. Complexity: Time Complexity, Space
Complexity, Big ‘O’ Notation.

4. Dynamic memory Allocation.
5. Arrays:  Introduction,  Representation

of 
linear arrays in memory.

5. Traversing  linear  Arrays,  Inserting
and 

Deleting. 

5. Multidimensional Arrays.
UNIT-II 
Searching
and  Sorting
Techniques

2a. Write algorithm 
and programs for 
various searching and 
sorting techniques

2b. Apply Hashing
techniques to store
and retrieve 
element from 

1. Searching:  Basic  search  techniques,
Linear 

Search, Binary search.

2. Hashing:  Hash  functions,  Collision
Resolution, Linear probing, Chaining.

2. Sorting: General background.
2. Sorting Techniques: Bubble sort, 
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Unit Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

given data set. 

2c.Use sorting 
methods to sort 
dataset.

Selection sort, Insertion sort, Merge sort, 

Radix sort, Shell sort.

UNIT III
Stacks,
Queues  &
Recursion

3a. Implement Stack 
and Queue data 
structure to carry out 
various data structure 
operation.

3b. Use stack and 
queues to solve 
various problem(likes 
prefix to postfix 
conversion, 
evaluation of 
expression, Tower of 
Hanoi etc).

3c. Differentiate 
between stack and 
queue.

1. Stacks: Concept, representing stacks in ‘C’,
Applications of stacks.

2. Polish  Notations  (Prefix,  postfix,  Infix),
Quick sort.

3. Recursion:  Recursive  definitions  and
processes,  Recursion  in  ‘C’,  writing
recursive programs factorial, Fibonacci.

4. Tower  of  Hanoi,  Implementation  of
recursive, procedures by means of stack.

5. Queues:  The  queue  and  its  sequential
representation,  concept  of  queues,  priority
queues.

SECTION-II
UNIT  IV
Linked Lists 4a. Implement linked 

list data structure to 
carry out various data 
structure operations. 
4b. Use Linked list to 
implement other data 
structures.

1. Introduction  Singly  link  list  Representation
of 

link list in memory.

2. Creating,  Traversing,  Searching  in  Sorted
and 

Unsorted Linked List.

3. Memory allocation, garbage Collection.
4. Inserting  into  linked  list,  Deleting  from  a

linked 
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Unit Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

list.

5. Header  links  list,  Two-way  list,
Implementation 

of link list.
UNIT V 
Trees

5a. Draw binary tree 
for given data set.

5b. Write algorithm 
for binary tree 
traversal.

5c. Write algorithms 
to perform given 
operation on Binary 
Search Tree.

5d. Create Heap tree 
for given dataset. 

1. Tree Terminologies: Degree of node, level of
node,  leaf  node,  Depth/Height  of  tree,  In-
degree  and Out-degree,  path,  Ancestor  and
Descendant node.

2. Tree  Types:  General  Trees,  Binary  trees,
Binary Search Trees

3. Binary  Tree  Traversal  methods:  Inorder,
Preorder, Postorder traversal using stack.

4. Binary  search  tree  (BST),  searching  and
inserting BST, deleting from BST. 

5. Heap:  Inserting  into  a  Heap,  Deleting  the
root of Heap, Heap sort.

UNIT VI
Graphs

6a. Define 
terminologies related 
to Graph.

6b. Represent graph 
using adjacency list 
and adjacency matrix

6c. Solve problems to 
find out shortest path 
using Warshall's 
algorithm. 

6d. Write algorithm to
traverse the given 
raph. 

1. Introduction o Graph Terminologies: Graph,
Node(Vertices),  Arcs(Edges),  Directed
Graph,  Undirected  Graph,  In-degree  and
Out-degree,  Adjacent,  Successor,
Predecessor, relation, path, sink.

2. Linear  Representation of Graph: Adjacency
List, Adjacency Matrix of directed graph.

3. Warshall’s  Algorithm;  Shortest  Paths.
Linked representation of graph, traversing a
graph(BFS,DFS).

4. Applications of Graph.

G P Pune                                                                                             Page 25 of 75



7. SPECIFICATION TABLE

Unit
No

Unit Title

Teaching
Hrs

Distribution of Theory Marks

R 
Level

U 
Level

A and 
above 
Levels

Total 
Marks

1 Introduction to data 
structures and Arrays

08 4 6 2 12

2 Searching and Sorting 
Techniques

12 2 4 8 14

3 Stacks, Queues & Recursion 12 2 4 8 14

4 Linked Lists 12 2 4 8 14

5 Trees 12 2 4 8 14

6 Graphs 08 2 4 6 12

7. STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related co-
curricular activities  which  can  be  undertaken  to  accelerate  the  attainment  of  the  various
outcomes  in  this  course:  Students  should  conduct  following  activities  in  group  and  prepare
reports  of  about  5  pages  for  each  activity,  also  collect/record  physical  evidences  for  their
(student’s) portfolio which will be useful for their placement interviews: 

a. Prepare journal of practicals. 

7. SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the various
outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub topics.
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b. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in nature
is to be given to the students for self-directed learning and assess the development of the
COs through classroom presentations (see implementation guideline for details).

c. With respect to item No.8, teachers need to ensure to create opportunities and provisions
for co-curricular activities.

d. Guide student(s) in undertaking micro-projects.
e. Use proper equivalent analogy to explain different concepts.
f. Use Flash/Animations to explain various components, operation and 
g. Teacher should ask the students to go through instruction and Technical manuals 
7. LEARNING RESOURCES 

Sr.
No.

Title of Book Author Publication

1. Data  Structures
Schaum Outline Series

Lipschultz McGraw  Hill  Education,  New
Delhi.2013, ISBN-13: 978-0070701984

2. Data  Structures  Using
'C'

ISRD Group McGraw  Hill  Education,  New
Delhi.2013,ISBN-13:978-12590006401

3.
Data Structures

Dr.  Rajendra
Kawale

Devraj Publications

7. SOFTWARE/LEARNING WEBSITES
a. https://www.w3schools.in/data-structures-tutorial
b. https://www.geeksforgeeks.org/data-structures/
c. https://www.tutorialspoint.com/data_structures_algorithms/index.htm

12. PO - COMPETENCY- CO MAPPING 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 

Describe  Data  structures,
Complexity  and  Array
operations.

2 2 3 - 1 - 3

Use algorithms for searching
and  sorting  techniques  with
arrays.

2 2 3 -
-

1 2

Implement  programs  for
Stack, Queue and Recursion
using Arrays.

2 3 3 - 1 1 2

Write  programs  to  perform
operations on Linked List.

2 3 3 - 1 1 2

Write  algorithms  to
implement  Tree  data
structure.

2 3 3 - 1 1 2

G P Pune                                                                                             Page 27 of 75



Describe  Graph  and  its
traversing methods

2 3 3 - 1 1 2

13. PSO - COMPETENCY- CO MAPPING

PSO1 PSO2 PSO3
Describe  Data  structures,
Complexity  and  Array
operations.

- 1 2

Use  algorithms  for
searching  and  sorting
techniques with arrays.

- 2 3

Implement  programs  for
Stack,  Queue  and
Recursion using Arrays.

- 2 3

Write programs to perform
operations on Linked List.

- 2 3

Write  algorithms  to
implement  Tree  data
structure.

- 2 3

Describe  Graph  and  its
traversing methods

- 2 3

(Smt.H.F.Khan)
Signature of Course Expert

(Mr.U.V.Kokate)
Signature  of  Head  of  the  Department
(Computer Engineering)

(Smt. M.U. Kokate)
Signature of Programme Head

(Mr.A.S. Zanpure)
Signature of CDC In-charge

Government Polytechnic, Pune

‘180 OB’ Scheme
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Programme Diploma Programme in CM/IT
Programme Code 06/26/07
Name of Course Object-Oriented Programming: C++
Course Code CM3104
Prerequisite  course
code and name

--

1. TEACHING AND EXAMINATION SCHEME
Teaching 
Scheme

(In Hours)

Total 
Credits 
(L+T+P)

Examination Scheme

Theory 
Marks

Practical 
Marks

Total 
Marks

L
T P C ESE PA *ESE PA

03 - 02 05
Marks 80 20 50 25 175
Exam Duration 3Hrs 1 Hr 2Hrs 2Hrs

(*): OE/POE (Oral Examination/Practical & Oral Examination mention whichever is
applicable)
Legends: L- lecture, T-Tutorial/teacher guided theory practice, P-practical, ESE-End
semester examination, PA- Progressive Assessment.

2. RATIONALE 

The Object-Oriented Programming is crucial foundation of modern programming
paradigm. For Software Development requires  the students the basic concepts of
object-oriented programming (OOP) is essential. Large programs are probably the
most  complicated  entities  ever  created  by humans.  Because of  this  complexity,
programs are prone to error and software errors can be expensive and even life-
threatening. Object-Oriented Programming offers a new and powerful way to cope
with  this  complexity.  Its  goal  is  clearer,  more  reliable,  more  easily  maintained
programs. This subject will act as backbone for all other subjects that are based on
Object Oriented concept.

3. COMPETENCY 
The aim of this  course is  to attend following industry identified competency through
various teaching learning experiences: 

 Understand the basics of object oriented programming languages.
4. COURSE OUTCOMES (COs)
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The theory, practical experiences and relevant soft skills associated with this course are
to be taught and implemented, so that the student demonstrates the following industry-
oriented COs associated with the above mentioned competency:

1. Develop  C++  program  to  solve  real  world  problems  using  Procedural  and  OOP
Approach.

2. Write and Execute C++ Programs using Classes and Object.
3. Implement Inheritance in C++ Programs.
4. Use Polymorphism in C++ Programs.
5. Develop programs in C++ for handling file operations.
6. Execute programs in C++ for handling exceptions.

5. PRACTICALS/ EXERCISES

Sr.
No.

Practical Exercises
(Learning Outcomes in Psychomotor Domain)

Unit
No.

Approximate
Hours
Required.

1
Develop minimum two program using constant variable, arithmetic
expression, operator, exhibiting data type conversion. I 02

2 Write a program to implement looping different statements I 02
3 Write a program to demonstrate all control structures. I 02

4 Write a program to implement concept of an array. Write a program 
to perform matrix operations using multi-dimensional array.

I 04

5
Write a program to implement concept of a class. Write a program to
create one class which contains member functions and invoke the 
same using objects. Write a program to implement concept of 
overloading.

II 06

6 Write a program which implements all the types of constructors with 
destructor. Write a program which implements friend function and 
inline function.

II 04

7

Write a program to demonstrate operator overloading for:

i) Unary operator.

ii) Binary operator.

Write a program to demonstrate:
i)Pointer to object.

III 04
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ii)Pointer to derived class.

8
Write  a  program  for  MULTILEVEL,  MULTIPLE,  HYBRID
inheritance. V 04

9

Write a program to implement:

i) Class template.

ii) Function template.

Write a program to perform various operations on file.

Write a program to perform Exception Handling.

VI 04

TOTAL 32

Sr.No. Performance Indicators Weightage in %
a. Correctness of algorithm 40
b. Debugging ability 20
c Quality  of  input  and  output  displayed  (messaging  and

formatting)
10

d. Preparing assignments (write-ups, program and output). 20
e. Submit assignment on time. 10
Total

100
6. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED

The  major  equipment  with  broad  specification  mentioned  here  will  usher  in
uniformity  in  conduct  of  practicals,  as  well  as  aid  to  procure  equipment  by
authorities concerned.

Sr.No. Equipment Name with Broad Specifications
Experiment Sr.
No.

1.
Computer system with Turbo C ++ compiler/CODE BLOCK IDE
to execute “C++” programs

1 to 9

7. THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.
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Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

UNIT 1. BASICS OF OBJECT-ORIENTED PROGRAMMING (Weightage-13, Hrs-10)
a. State importance of ‘C++’.
b. Describe  Basic  structure  of  ‘C++’

Programs.
c. Demonstrate sample C++ program
d. Describe Character set.
e. Define  keywords,  identifiers,

constants,  variables,  symbolic
constants.

f. List different data types.
g. Describe  different  types  of

Operators.
h. Demonstrate  input  and  output

Operators.
i. Initialise and evaluate expressions.

1. Procedural  Oriented  Verses
Object  Oriented  Programming.
What  is  Object  Oriented
Programming?  Programming
Paradigm,  Benefits  of  OOP  &
Applications OOP, Structure of C+
+ program, A simple C++ program,
creating  source  file,  Compiling  &
Linking.

2. Tokens,  Keywords,  Identifiers,  Basic  Data
Types,  User  Defined  data  types,  Derived
Data  Types,  Symbolic,  Constants,  type
Compatibility,  Declaration  of  Variables,
Reference Variables

3. Operators  in  C++,  Scope  Resolution
Operators,  Member  Dereferencing
Operators,  Manipulators,  Type  Cast
Operator,  Expressions  &  their  Types,
Implicit Conversions, Operator Precedence,
Control Structure.

4. Introduction of arrays and its types.

UNIT 2. FUNCTION IN C++ (Weightage-15, Hrs-08)
a. Understand  Call  by  Reference,

Inline, Function Overloading, Friend
Function and Virtual Function.

b. Demonstrate Class, Object, Member
Function  Array  of  Object  and,
Object as a Function

c. Use of Nested Member Function
d. Apply Various Access Specifier.

1. Introduction, The Main Function, Function
Prototyping, Call By Reference, Return By,
Reference, Inline Function.

2. Default  Arguments,  Const  Arguments,
Function  Overloading,  Friend  &  Virtual
Functions.

3. Classes  &Objects:  Introduction,  specifying
a  Class,  Creating  objects,  Memory
Allocation  For  objects,  Arrays  of  Objects,
Object As a Function Arguments Returning
Objects.

4. Defining  Member  functions,  Making  An
Outside  Function  Inline,  Nesting  Of
Member  Function,  Private  Member
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Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

Functions
5. Static  Data  Member,  Static  Member

Functions

UNIT 3. CONSTRUCTORS & DESTRUCTORS (Weightage-12, Hrs-06)
a. List different types of Constructors.
b. Demonstrate  Constructors,

Destructor
c. Demonstrate  initialization  of

Objects.

1. Introduction,  Constructors,
Parameterized  Constructors  Multiple
Constructors in a Class

2. Constructors  with  Default  Arguments,
Dynamic  initialization  Of  Objects,  Object
Pointers. 

3. Destructors.
UNIT 4. OPERATOR OVER LOADING AND POINTERS (Weightage-12, Hrs-06)

a. Use  Operator  Overloading  with
Unary, Binary Operator 

b. Demonstrate use of Manipulators
c. Perform program using pointer. 

1. Introductions  Defining  Operator
Overloading,  Rules  For  Overloading
Operators Introduction, Overloading Unary
Operator, Overloading  Binary  Operator,
Overloading  Binary  Operators  Using
Friends.

2. Manipulation  of  Strings  Using  Operators,
Pointers,  Pointers  to  Objects,  this  pointer,
Pointer  to  Derived  classes,  Virtual
functions,  Pure  virtual  function functions,
Math function.

UNIT 5. INHERITANCE AND INTRODUCTION TO TEMPLATES (Weightage-12, 
Hrs-08)

a. Define  inheritance,  template,
abstract class, virtual base class.

b. Describe  access  specifies  with  its
types.

c. Classify inheritance with its types.
d. Implement  programs  using

inheritance,  virtual  base  class,
abstract class and templates.

1. Introduction,  Defining  Derived
Classes, Access specifiers and its
types, Single Inheritance

2. Making  a  Private  Member
Inheritable  Multilevel
Inheritance,  Inheritance,
Hierarchical  Inheritance,  Hybrid
Inheritance

3. Virtual  Base  Classes,  Abstract
Classes, Constructors In Derived
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Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

Classes,  Member  Classes:
Nesting of classes.

4. Class  Templates,  Class
Templates  with  Multiple
Parameters, Function Templates

5. Function  Templates  with
multiple  parameters,
Overloading  of  Templates
function.

UNIT 6. WORKING WITH FILES AND EXCEPTION HANDLING (Weightage-16, Hrs-
10)

a. Define exception, stream.
b. Describe working of files.
c. Explain mechanism of exception.
d. Implement  program using files  and

exceptions.

1. Managing console I/O Operations, C++
streams,  C++  stream  classes,
Unformatted  I/O operations,  Formatted
I/O  operations  managing  output  with
manipulators.

2. Working  with  files,  Introduction,
Classes  for  file  stream  operations,
Opening  &  closing  a  file,  Detecting
End-of-file, more about open ():

3. File  modes,  File  pointers  and  their
manipulations,  Sequential  Input  and
Output operations

4. Updating  a  file:  Random access,  Error
handling  during  file  operations,
Command line arguments.

5. Exception  Handling:  Introduction,
Basics  of  Exception  Handling,
Exception handling mechanism

6. Throwing  mechanism,  catching
mechanism.

8. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
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Unit
No.

Unit Title Teaching
Hours 

Distribution of Theory Marks
R
Level

U
Level

A
Level

Total
Marks

I
Basics  of  Object-Oriented
Programming 10 02 03 08 13

II Function in C++
08 03 04 08 15

III Constructors & Destructors
06 02 02 08 12

IV Operator  over  loading  and
Pointers 06 02 02 08 12

V Inheritance  and  Introduction  to
Templates 08 02 02 08 12

VI Working  with  files  and
Exception Handling 10 02 04 10 16

Total
48 13 17 50 80

9. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related co-
curricular activities  which  can  be  undertaken  to  accelerate  the  attainment  of  the  various
outcomes  in  this  course:  Students  should  conduct  following  activities  in  group  and  prepare
reports  of  about  5  pages  for  each  activity,  also  collect/record  physical  evidences  for  their
(student’s) portfolio which will be useful for their placement interviews: 

a. Drawing flowchart and writing algorithms for the given problem statements. 
b. Prepare practical files with write-ups, programs and its outputs.

10. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

These are strategies, which can be used to accelerate the attainment of the various outcomes in this
course:
Sr.
No.

Topic Instructional Strategy

1 Basics of Object-Oriented Programming Class room teaching
2 Function in C++ Laboratory demonstration
3 Constructors & Destructors Class  room  teaching,  laboratory

demonstration
4 Operator over loading and Pointers Class room teaching, laboratory work
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5 Inheritance and Introduction to Templates Class room teaching, laboratory work
6 Working with files and Exception Handling Class room teaching, laboratory work

11. SUGGESTED LEARNING RESOURCES 
S.

No.
Title of Book Author Publication

1. Object  Oriented
Programming with C++

E Balagurusamy, Tata McGraw-
Hill Education, 2001

9332900906,
9789332900905

2. Beginning  C++  -  The
complete Language

Ivor Horton, Shroff Publishers

3. Teach Yourself C++ Herbert Schildt, Tata McGRAW
Hill

12. SOFTWARE/LEARNING WEBSITES
1. http://www.nptel.ac.in  
2. https://www.tutorialspoint.com/cplusplus/cpp_object_oriented.htm  
3. www.studytonight.com/cpp/cpp-and-oops-concepts.php  
4. www.aonaware.com/oop1.htm  

14. PSO - COMPETENCY- CO MAPPING
PSO1 PSO2 PSO3

CO1 - 1 1
CO2 - 3 1
CO3 - 3 1
CO4 - 3 1
CO5 - 3 1
CO5 - 3 1
CO6 - 3 1
Summary - 3 1

(Smt.P. N. Yewale) (Smt.N. R. Wagh)
Signature of Course Expert

(Mr. U. V. Kokate)
Signature of Head of the Department
(Computer Engineering)

(Mrs. M. U. Kokate)
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Signature of Head of the Department
(Information Technology) (Mr. A. S. Zanpure)

Signature of CDC In-charge

Programme Name : Diploma Programme in Information Technology
Programme Code : 07
Course Title : Multimedia And Animation
Course Code : IT3101
Class Declaration : NO

1. RATIONALE 

Multimedia techniques and animation make connections between verbal and visual 
representations of content. Multimedia applications uses text, graphics, animation, 
images and audio. These applications can be used in entertainment, business and 
education which can enhance communication and learning.

2. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are
to be taught and implemented, so that the student demonstrates the following industry
oriented COs associated with the above mentioned competency:

1. Describe the Multimedia components and color models .
2. Create images using Graphical processing tools.
3. Design web pages with multimedia components.
4. Develop 2D and 3D animation objects.
5. Use action script and authoring tools.
3. TEACHING AND EXAMINATION SCHEME

Teaching
Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme
Theory Marks Practical

Marks 
Total
Marks 

L
T P C ESE

PA
ESE PA

100
2 - 2 4 40 10 25 25

Legends: L-Lecture; T - Tutorial, P - Practical; C - Credit, ESE - End Semester Examination;
PA - Progressive Assessment; # –No theory exam ,$ –Online Examination ,
* - Oral Examination
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4. PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed
and assessed in the student for the attainment of the competency:

Sr.
No.

Practical Outcomes (PrOs)
Unit
No.

Approx.
Hrs.
Required

1. a. Convert given image into different image formats and observe the
changes in image quality and file size.
b.  Create  different  types  of  still  images  using  various  graphical
processing tools and RGB/CMY/HSB color models.

I 02

2. a. Design banner using graphics processing tool. 

b. Image Editing and Merge multiple photographs using any 2D 
image processing software.

II 02

3. Apply  various  effects  (drop  shadow,  vignette,  mirror,  reflection,
cross  fading  )  on  text/Image  using  any  2D  image  processing
software.

II 02

4. a. Modify existing image by adding rainy season effect on any
2D image processing software.

b. Design wallpaper showing water drop effect in image.
II 02

5.
Develop a webpage which show animation with sound effect / 
embed video using any professional HTML editor.

III 02

6.
Develop a 2D animation using shape twinning and motion 
twinning.

IV 02

7. a. Develop different types of symbols (button symbol, graphic,
movie clip symbol and similar types of icons).

b. Create 2D animation for bouncing and rolling ball down.

IV 02

8.

Create 2D animation using motion guide layer and masking. IV 02
9.

Design simple 3D animation using basic shapes. IV 02
10.

Create animation using action script.(eg. Rotating ball ) V 02
11.Create a variable for different Data Types using Action Script.

V 02
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Sr.
No.

Practical Outcomes (PrOs)
Unit
No.

Approx.
Hrs.
Required

12.Create Micro Project using all multimedia component.

Total 32

Following is the extra list of practical assignment can be given to students.
1.

Apply special effects like broken mirror effect, flaming ball effect 
to an image.

2.
Design poster by using different text effect(ketchup, rope, fire, 
fruit).

3.
Apply lighting effect to 3D object.

4.
Create Animation for Start/Stop Button using Script.

5.

Create animation by applying sound effect.
6. Create Website using various multimedia components.

7. Create animation of 2D and 3Dobjects using various features

Sr. No. Performance Indicators Weightage in %
a. Use of Appropriate tool to solve the problem (Process) 40
b. Quality of output achieved (Product) 30
c. Complete the practical in stipulated time 10
d. Observations and Recording 10
e. Answer to sample questions 10

Total 100
5.MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED

The  major  equipment  with  broad  specification  mentioned  here  will  usher  in  uniformity  in
conduct of practicals, as well as aid to procure equipment by authorities concerned.
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Sr.
No.

Equipment Name with Broad Specifications
Experiment
Sr.No.

1.
Hardware: Personal computer Pentium IV,2 GHz minimum (i3-i5 
preferable), RAM minimum 2 GB.

For all 
experiments

2.
Graphics and animation development tools ( Like Gif animation 
tool, Pencil, Synfig studios, Stykz, Blender, Scilab, Macromedia 
Flash, Corel Draw or any other tool)

6. THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.

Unit Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

UNIT  I
Introduction
to
multimedia

1a.  Describe
characteristics  of  the
given  color  model
supported in graphics. 
1b.  Describe  the
working  of  CRT
display.
1c.  Describe  the
multimedia  system
architecture 
1d. Explain concept of
given  virtual  reality
with example.

1. Definitions  -Where  to  use
Multimedia, 

Multimedia in Business, Multimedia in 

Schools, Multimedia in Home, Multimedia in 

Public Places

2. Basic  Tools-  I/P,  O/P  devices,
Painting & 

Drawing Tools, OCR Software, Digital v/s 

Analog, Multimedia System Architecture, 

Framework for Multimedia System, CRT 

display System, Display Terminology, Flat 

Panel Display.

3. Color  models-  RGB,  CMY,  HSB,
HUE, 
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Unit Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

saturation and brightness.

4. Fundamentals of virtual reality.
UNIT-II 
Image
editing  and
compression.

2a.Descibe various 
image file formats.

2b.Identify 
changes occurred 
in the given file 
size and image 
quality after 
format conversion.

2c.Describe image 
editing operations on
an image.

2d. Compare Lossy 
and Lossless image 
compression 
techniques.

2e. Apply given effects
on images.

1. Image types: Raster Format, Bitmap
(BMP), 

Graphics Interchange Format(GIF), Joint 

Photographic Experts Group (JPEG),Tagged 

Image File Format (TIFF),Portable Network 

Graphics (PNG) and their differences.

2. Basic  operations  on  image:  crop,
resize, 

complement.

3. Image compression techniques  lossy
and 

lossless. 

4. Effects  and  its  types:  Fonts  and  its
types, text 

effects(Ketchup, rope, Fire, fruit). Image 

effect broken mirror effect, flaming ball 

effects, water drop effect in image.

5. 2D and 3D images
UNIT III
Webpage
development
using
multimedia

3a.Write steps to 
develop a webpage 
comprising of 
graphical media.

3b.Describe features

1. Design Web Pages using Hypertext and 
hypermedia.

2. Different audio file formats.
3. Uncompressed audio format, lossless 
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Unit Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

of given audio file 
format.

3c.Compare different 
types of audio.

3d.Describe features
of given video file 
format.

compressed audio format, Lossy compressed 

audio format, mp3,wav,mpeg-4, wma, pcm, 

MIDI Vs Digital audio. 

UNIT  IV
Video  and
Animation

4a. Explain digital 
video and standards. 

4b. Write the steps to 
create and modify the
given types of 2D and
3D objects.

4c. Write steps to 
create the given 2D 
and 3D animation 
effect on a text and 
image.

4d. Write procedure to 
develop given shape 
and motion.

4. Digital Video.
5. How  video  works,  Broadcast  video

standards.
6. Study of story board.
7. Video  file  formats:  MPEG,  MPEG1,

MPEG2, 
MPEG4, AVI.

8. Create and modify 2D elements. 2D Vs 3D
9. The  Power  of  motion,  Principles  of

Animation, 
Making Animation that Work, A Rolling Ball, A 

Bouncing Ball, Creating an Animated Scene.

10. Animation in  3D:  Basic  key  frame
animation, 

graph editor, cyclic animation, path 

animation.

UNIT V 
Action
Script  and
Authoring
tools

5a. Use action script 
to create animation.

5b. Describe different 
types of Authoring 

1. Programming Concepts – Variables, Data 
types, conditionals, loops, arrays, Functions

2. Custom objects - Properties, Methods and 
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Unit Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

tools.
Events – Display List, Timeline Control

3. Multimedia Authoring tools : Features.
4. Types of Authoring Tools: Card- and Page- 
Based Authoring tools, Icon-and Object 

Based Authoring tools, Time Based 

Authoring tools

7. SPECIFICATION TABLE

Unit
No

Unit Title

Teaching
Hrs

Distribution of Theory Marks

R 
Level

U 
Level

A and 
above 
Levels

Total 
Marks

1 Introduction to multimedia 6 2 6 - 08

2 Image editing and 
compression.

8 2 6 2 10

3 Webpage development using 
multimedia

6 2 4 2

06

4 Video and Animation 6 2 - 4 08

5 Action Script and Authoring 6 2 4 2 08

G P Pune                                                                                             Page 43 of 75



tools

Total 32 10 20 10 40

8.STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related co-
curricular activities  which  can  be  undertaken  to  accelerate  the  attainment  of  the  various
outcomes  in  this  course:  Students  should  conduct  following  activities  in  group  and  prepare
reports  of  about  5  pages  for  each  activity,  also  collect/record  physical  evidences  for  their
(student’s) portfolio which will be useful for their placement interviews: 

a. Prepare journal of practical. 
9.SPECIAL INSTRUCTIONAL STRATEGIES (if any)

These are sample strategies, which the teacher can use to accelerate the attainment of the various
outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub topics.
b. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in nature

is to be given to the students for self-directed learning and assess the development of the
COs through classroom presentations (see implementation guideline for details).

c. With respect to item No.8, teachers need to ensure to create opportunities and provisions
for co-curricular activities.

d. Guide student(s) in undertaking micro-projects.
e. Use proper equivalent analogy to explain different concepts.
f. Use Flash/Animations to explain various components, operation and 
g. Teacher should ask the students to go through instruction and Technical manuals 

10.LEARNING RESOURCES 
Sr.
No.

Title of Book Author Publication

1. Multimedia: Making it
work,9e

Vaughan Tay McGraw  Hill  Education,  New  Delhi
2015, ISBN:9780071832885

2. Principles  of
Multimedia 2e

Parekh Ranjan McGraw  Hill  Education,  New
Delhi.2015, ISBN-13: 978-1-2-90650-0

3. Action  Script  3.0
Bible

Roger Brounstein Wiley Publishing, Inc
ISBN: 978-0-470-52523-4

4. Essential  Action
Script 3.0

Colin Moock O'Reilly Media, Inc.
ISBN: 0596526946

5. Multimedia  Systems
and Design

Andleigh,  Prabhat
K. Thakrar, Kiran

PHI Learning, New Delhi 2013
ISBN: 81-203-2177-4
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Sr.
No.

Title of Book Author Publication

6. Fundamentals  of
Multimedia

Li, Ze-Nian PHI Learning, New Delhi 2013
ISBN:13-978-8120328174 

11.SOFTWARE/LEARNING WEBSITES
a. https://helpx.adobe.com/in/animate/how-to/create-2d-animation.html  (As  on

12/12/2019)
b. https://www.tutorialspoint.com/multimedia/ (As on 12/12/2019)
c. https://www.adobe.com/devnet/actionscript/articles/actionscript3_overview.html

(As on 12/12/2019)
d. http://edutechwiki.unige.ch/en/AS3_Tutorials_Beginner (As on 12/12/2019)

12. PO - COMPETENCY- CO MAPPING 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 

Describe  the Multimedia components
and color models.

2 - 2 - - 2 1

Create  images  using  Graphical
processing tools.

1 - 2 2 1 2 1

Design  web  pages  with  multimedia
components.

2 1 2 2 2 2 2

Develop 2D and 3D animation objects. 2 1 2 2 2 2 2
Use action script and authoring tools. 2 - 2 2 1 2 1

13. PSO - COMPETENCY- CO MAPPING

PSO1 PSO2 PSO3
Describe  the  Multimedia
components and color models.

- - -

Create  images  using  Graphical
processing tools.

- - 1

Design web pages with multimedia
components.

1 - -

Develop  2D  and  3D  animation
objects.

- - 1

Use  action  script  and  authoring
tools.

- - 2
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(Smt. H.F.Khan, Smt. K.S.Gaikwad)
Signature of Course Expert

(Mr.U.V.Kokate)
Signature  of  Head  of  the  Department
(Computer Engineering)

(Smt. M.U. Kokate)
Signature of Programme Head

(Mr.A.S. Zanpure)
Signature of CDC In-charge

Government Polytechnic, Pune

'180 OB' – Scheme
Programme Diploma in Information Technology
Programme Code 07
Name of Course Digital Techniques and Microprocessor
Course Code IT3102
Prerequisite  course
code and name

No

1. TEACHING AND EXAMINATION SCHEME
Teaching 
Scheme Total Examination Scheme
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(In Hours) Credits 
(L+T+P)

Theory 
Marks

Practical 
Marks

Total 
Marks

L
T P C ESE PA *ESE PA

04 - 02 06
Marks 80 20 25 25 150
Exam
Duration

3Hrs 1Hr 2Hrs 2Hrs

(*): OE/POE (Oral Examination/Practical  & Oral Examination mention whichever  is
applicable)
Legends: L- lecture, T-Tutorial/teacher guided theory practice, P-practical, ESE-End
semester examination, PA- Progressive Assessment.

2. RATIONALE 

It is essential to know fundamentals of digital electronics to understand the concept of 
microprocessor and its application. Microprocessor is challenging, to meet challenges of 
growing advanced microprocessor technology. The student should be conversant with 
microprocessor programming.

3. COMPETENCY 
The aim of this  course is  to attend following industry identified competency through
various teaching learning experiences: 

 Maintain electronic circuits comprising of discrete electronic components.

4. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to
be  taught  and  implemented,  so  that  the  student  demonstrates  the  following  industry
oriented COs associated with the above mentioned competency: -

1. Perform arithmetic operations with various number systems.

2. Differentiate various logic gates and apply the logic on Boolean algebra.

3. Test combinational logic circuits of Multiplexer and De-Multiplexer.

4. Construct K-MAP using logic functions and vice versa.

5. Describe Microprocessor architecture.
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6. Write and execute 8085 programs.

5. PRACTICALS/ EXERCISES
The  practicals  in  this  section  are  PrOs  (i.e.  sub-components  of  the  COs)  to  be
developed and assessed in the student for the attainment of the competency:

Sr.
No.

Unit
No.

Practical Exercises
(Learning Outcomes in Psychomotor Domain)

Relevant
CO

Approx.
Hrs.
Required

1

1

Know your Digital Lab
1.IC Tester
2.Multimeter
3.Bread Board
4.Trainer Kit

CO1

2

2
Study of Basic Gates ICs (7400, 7404, 7408, 7486,
7432) and verification of Truth tables by monitoring
the output of ICs on Bread Board.

2

3
To derive AND, OR, NOT gates using universal gates
by forming circuits on Bread Board. 2

4
Verify De-Morgan’s Theorem by forming the circuit
on Bread Board. 2

5
2

To verify of Multiplexer & De-multiplexer.
CO2 2

6 3
Minimization  and  realization  of  function  using  K-
maps  and  its  implementation  by  constructing  the
circuit on bread board.

CO3
2

7
4

Write simple programs and execute it on 8085 kit or
on TASM. CO4 2

8
5 Addition  of  8  bit  numbers  with  carry  and  without

carry. CO5 2

9
Subtraction of 8 bit  number with carry and without
carry. 2

10
Multiplication of two numbers.

2

11
Transfer the block of data from one place to another.

2

12
Find the smallest and greatest number of series.

2

13
Arrange  the  given  numbers  in  ascending  and
descending order. 2
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Sr.
No.

Unit
No.

Practical Exercises
(Learning Outcomes in Psychomotor Domain)

Relevant
CO

Approx.
Hrs.
Required

14
Transfer the block of data in reverse order from one
place to another place. 2

15
6

Factorial of 8 bit number using subroutine.

CO6
2

16
Micro project

2

Total 32

Sr. No. Performance Indicators Weightage in %
a. Use of Appropriate tool to solve the problem (Process) 40
b. Quality of output achieved (Product) 30
c. Complete the practical in stipulated time 10
d. Observations and Recording 10
e. Answer to sample questions 10

Total 100

6. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of practicals, as well as aid to procure equipment by authorities concerned.

Sr.
No.

Equipment Name with Broad Specifications
Experiment Sr.No.

1. IC Tester, Multimeter, Bread Board, Trainer Kit
1

2.
ICs(7400, 7404, 7408, 7486, 7432), Bread Board, Wires, 
LED, Adapter

2,3,4,5,6

3.

8085 kit/ TASM software, Online Simulation Tool 7,8,9,10,11,12,13,14,15,1
6

7. THEORY COMPONENTS
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The following topics/subtopics should be taught and assessed in order to develop
UOs for achieving the COs to attain the identified competency.

Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

UNIT 1. NUMBER SYSTEM, CODES & LOGIC GATES AND BOOLEAN ALGEBRA 
(Weightage-12, Hrs-12)
1a. Convert codes from one number system 
to another.
1b. Perform arithmetic operations with 
number system.
1c. Differentiate various logic gates and 
apply the logic on Boolean algebra.
1d. Explain theorems for Boolean algebra.
1e. Create simplified logic circuits.

1. Decimal, Binary, Octal, Hex.
2. Binary addition, subtraction.
3. One’s  complement,  Two’s

Complement,  Signed  Numbers,
Codes, Error code.

4. Working principals and Truth of
AND, OR, NOT, NOR, NAND,
EX-OR,  EX-NOR  Gates,
Universal Gates.

5. Boolean Algebra: Basic Boolean
Operations,  Basic  Laws  of
Boolean  Algebra,  Duality
Theorem,  De-Morgan’s
Theorems.

UNIT 2. COMBINATIONAL LOGIC DESIGN USING MSI CIRCUIT (Weightage-15, 
Hrs-10)
2a. Design Multiplexer and De-

Multiplexer.

2b. Implement combinational logic design 

with MUX.

2c. Implement combinational logic 

design with DEMUX.

1. Multiplexer  and  their  use  in
combinational, logic design.

2. De-multiplexer/decoders  and
their  use in combinational  logic
design.

3. De-multiplexer-  4  to  16-line
DEMUX.  Demux  design  using
sop  method.  1:4,  1:8,  1:16
DEMUX.

UNIT  3.  STANDARD  REPRESENTATION  FOR  LOGIC  FUNCTION  &
SEQUENTIAL LOGIC DESIGN (Weightage-15, Hrs-10)
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Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

3a. Construct K-MAP using logic 

functions and vice versa.

3b. Simplify equations in the minterms / 

maxterms.

1. KARNAUGH  map  representation,
Simplification  of  logic  function  using
K-MAP.

2. Minimization  of  logical  function
specified  in  minterms  /  maxterms  or
truth table.

3. Minimization  of  logic  function  not
specified in minterms / maxterms. Don’t
care condition.

UNIT 4. MICROPROCESSOR, MICROPROCESSOR ARCHITECTURE & 
MICROCOMPUTER SYSTEMS (Weightage-14, Hrs-12)
4a. Describe Microprocessor 

architecture.

4b. Understand 8085 registers and 

instruction format.

4c. Draw timing diagram read/write 

memory cycle.

1. Microprocessor  architecture  &  its
Operations.

2. Memory & I/O Devices.
3. 8085  MPU,  Example  of  8085  based

microcomputers.
4. Classification of instruction, Instruction

format.
5. How to write & execute 8085 programs.
6. 8085  instruction  set  &  Instruction

timing.

UNIT 5. 8085 PROGRAMMING (Weightage-13, Hrs-10)
5a. Write and execute 8085 programs for 

addition, subtraction.

5b. Write programs implementing 

branching.

1. Basic instruction of 8085.
2. All  instructions  of  8085  like  Data

transfer, Arithmetic Operations, Branch,
Debugging Programs, etc.

UNIT 6. ADDITIONAL INSTRUCTIONS, STACK, SUBROUTINES, INTERRUPT 
(Weightage-11, Hrs-10)

a. Perform 16-bit arithmetic and logic 1.
2.

G P Pune                                                                                             Page 51 of 75



Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

operations.
b. Recognize 8085 interrupts.
c. Write  programs  using  looping,

subroutine.

3.
4.
5.
6.

1. Looping, indexing, counting.
2. 16-bit  arithmetic  logic

operations, rotate, compare.
3. Stack,  Subroutine  &  8085

interrupts.

8. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit
No.

Unit Title

Teaching
Hrs

Distribution of Theory Marks

R 
Level

U 
Level

A 
Level

Total 
Marks

1 Number System, Codes & 
Logic Gates and Boolean 
Algebra

12
03 03 06 12

2 Combinational logic design 
using MSI circuit

10
04 04 07 15

3 Standard representation for 
logic function & Sequential 
Logic Design

10
04 04 07 15

4 Microprocessor, 
Microprocessor Architecture 
& Microcomputer Systems

12
04 04 06 14
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5 8085 Programming 10
02 03 08 13

6 Additional Instructions, Stack,
Subroutines, Interrupt

10
03 04 04 11

Total
64 20 22 38 80

9. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-
related  co-curricular activities which can be undertaken to accelerate the attainment of
the various outcomes in this course: Students should conduct following activities in group
and  prepare  reports  of  about  5  pages  for  each  activity,  also  collect/record  physical
evidences  for  their  (student’s)  portfolio  which  will  be  useful  for  their  placement
interviews: 

a. Prepare journal of practicals. 
b. Prepare a simple circuit using appropriate ICs.
c. Undertake micro projects.

10. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub topics.
b. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in nature

is to be given to the students for self-directed learning and assess the development of the
COs through classroom presentations (see implementation guideline for details).

c. With respect to item No.8, teachers need to ensure to create opportunities and provisions
for co-curricular activities.

d. Guide student(s) in undertaking micro-projects.
e. Correlate subtopics with real time world.
f. Use proper equivalent analogy to explain different concepts.
g. Teacher should ask the students to go through instruction and Technical manuals. 

11. SUGGESTED LEARNING RESOURCES 
Sr.
No.

Title of Book Author Publication

1. Modern Digital Electronics R. P. Jain McGraw Hill
2. 8085  Microprocessor  Assembly  language Awate S.P. McGraw Hill
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Sr.
No.

Title of Book Author Publication

Programming & Applications
3. Microprocessor Architecture,  Programming

& Applications with the 8085
Ramesh
Gaonkar

Penram  International
Publishing  (India)
(Third Edition)

4. Microprocessor programming (8085) B.Ram
5. Microprocessor systems 8086/88 family Liu –Gibson Prentice Hall of India
6. Microprocessor & Interfacing Douglous Hall Tata -McGraw Hill

12. SOFTWARE/LEARNING WEBSITES
a. http://www.nj7p.org/Manuals/PDFs/Intel/9800301D.pdf  
b. https://www.slideshare.net/anupamkumarpandit/list-of-8085-programs  
c. https://iemcse.files.wordpress.com/2017/07/lab-manual.pdf  
d. https://www.pantechsolutions.net/8085-trainer-kit-user-and-technical-reference-  

manual

13. PO - COMPETENCY- CO MAPPING 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 
CO1 

3 2 3 2 - - 1
CO2 

3 1 - 2 - - 1
CO3 

2 1 - 2 - - 1
CO4 

2 1 1 - - - 1
CO5 

1 - - - - - -
CO6

1 2 3 2 - 1 1
Summary 2 2 3 2 - 1 1

14. PSO - COMPETENCY- CO MAPPING

PSO1 PSO2 PSO3
CO1 - - -
CO2 - - -
CO3 1 - -
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CO4 1 - -
CO5 1 - -
CO6 1 - 3
Summary 1 - 3

(Smt. P. N. Yewale)
Signature of Course Expert

(Mrs. M. U. Kokate)
Signature  of  Head  of  the  Department
(Information Technology)

(Smt. M. U. Kokate)
Signature of Programme Head

(Mr. A. S. Zanpure)
Signature of CDC In-charge

Government Polytechnic, Pune

'180OB' – Scheme

Programme Diploma in ET/CE/EE//ME/MT/CM/IT/DDGM

Programme  code 01/02/03/04/05/06/07/08/16/17/21/22/23/24/26

Name of Course Data Communication and Networks

Course Code IT3103

Prerequisite course code and
name --

1.TEACHING AND EXAMINATION SCHEME
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Teaching
Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme
Theory Practical Total

Marks 
L T P C ESE PA *ESE PA

150
4 - 2 6

Marks 80 20 25 25
Exam

Duration
3 Hrs 1 Hr 2 Hr

(*):OE/POE (Oral Examination/Practical&Oral Examination mention whichever is applicable)
Legends: L- lecture,T-Tutorial/teacher guided theory practice,P-practical,ESE-End semester
examination,PA- Progressive Assesment.

2.RATIONALE
Most of the instruments are now a day’s computer-based or connected with network.
Data communication is the transmission of digital data through a network or to a device
external to the sending device. It is the basis of modern Computer networks, which is
growing  with  rapid  technological  progress.  Computer  communication  through  networking
becomes  essential  part  of  our  life.  The  Information  technology  diploma  pass  outs  are
required to handle the data communication related problems. By considering importance of
concepts and techniques related to data communication and networking enable students
to have an insight in to technology involved to make the network communication possible

3.COMPETENCY 

The aim of this course is to attend following industry identified competency through
various teaching learning experiences: 
 Manage information flow across different communication networks.

4.COURSE OUTCOMES (COs)
The  theory,  practical  experiences  associated  with  this  course  are  to  be  taught  and
implemented,  so  that  the  student  demonstrates  the  following  industry  oriented  COs
associated with the above mentioned competency:

1. Identify process of data communication.
2. Describe various Analog and digital signal transmission.

3. Identify various Multiplexing and Switching techniques in digital
communication.

4. Identify types of transmission error and error correction techniques. 
5. Describe various internetworking devices and TCP/IP protocol suit.
6. Describe various IEEE wireless standards
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5.SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency: 

Sr.
No.

Unit
No.

Practical Exercises
(Outcomes in Psychomotor Domain)

Relevant
CO

Approxima
te Hours

Required.
1. 01 Study various transmission media CO1 02
2. 1 Observe components of network in your network

laboratory and state their specifications like  transmission
media and network control devices

CO1 02

3. 1,2 Study of RS232 standard CO2 04
4. 3 Prepare and Test Straight & Cross UTP Cable. CO3 04
5. 3 Designing layout of a Network for small organization

Deciding upon type of network, Floor designing/ building
designing

Deciding upon number/ length of components

CO3 02

6. 5 Install and Configure Network Interface Card and identify
its MAC address

CO5 02

7. 5 Share File/Folder and Printer in network and access the
resource from other node.

CO5 02

8. 6 Setup FTP client-server transfer the file using FTP. CO6 02
9. 4 Configure and use Telnet Client-server. CO4 02
10. 4 Run the following TCP/IP commands with options and

record their output:Arp, rarp, ipconfig, ping, tracert.
CO4 02

11. 5 Use Wireshark Packet Sniffer Software and capture
TCP,IP,UDP,ARP,ICMP,Telnet,FTP packets.

CO5 02

12. 5 Create two subnets and implement it with calculated
subnet masking.

CO5 02

Total Hrs 32

Sr.No. Performance   Indicators Weightage in %
f. Use of Appropriate tool to solve the problem (Process) 40
g. Quality of output achieved (Product) 30
h. Complete the practical in stipulated time 10
i. Observations and Recording 10
j. Answer to sample questions 10

                                     Total 100
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6.MAJOR EQUIPMENT/ INSTRUMENTSREQUIRED
The  major  equipment  with  broad  specification  mentioned  here  will  usher  in  uniformity  in
conduct of practical, as well as aid to procure equipment by authorities concerned.

Sr.
No.

Equipment Name with Broad Specifications
Experiment

Sr.No.
1. Modular Crimping Tool 4
2. Wireshark Free Tool 11
3. CAT-6 Cable 4
4. Desktop System 4-12

7. THEORY COMPONENTS
The following topics/sub topics should be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.

SECTION-I

Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

UNIT 1. INTRODUCTION TO DATA COMMUNICATION AND NETWORKING (Weightage-10 , Hrs- 10)

1a. Describe data 
communication process 
and its components

1b. Enlist various categories 
of networks.

1c. Describe different modes 
of data transmission 

1d. Describe various Network 
Models

1.1 Data communication process and its components: 
Transmitter,  Receiver,  Medium, Message,  Protocol

1.2 Data Representation: Text,Image,Numbers,Video
1.3 Networks: Distributed Processing, Network Criteria, 

Physical Structures, Categories of Networks
1.4 Network Models:LAN,MAN,WAN
1.5 Communication Media: Guided Transmission Media, 

Twisted-Pair Cable, Coaxial Cable, Fiber-Optic Cable 
1.6 Unguided Transmission Media: Radio Waves, Microwaves,

Infrared, Satellite 
1.7 Line-of-Sight Transmission, Point to Point,  Broadcast
1.8 Modes of Communication :Simplex, Half duplex, Full 

Duplex
1.9 Protocols, Standards, Standard organizations 

UNIT 2.Signal Transmission & Conversion (Weightage-14 , Hrs- 14)
2e. Explain Various 2.5 Analog and Digital Data: Analog Signal and Digital 
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Transmission Impairment
2f. Describe various coding 

schemes
2g. State various network 

performance criteria
2h. Compare ASK,FSK,PSK.
2i. Define analog and digital 

signals

Signal,Periodic and  non periodic signals,

2.6 Analog Signals: Sine Wave, Phase, Wavelength, Time and 
Frequency domain, Composite Signals, Bandwidth.

2.7 Digital Signals: Bit Rate, Bit Length, Digital Signal as a 
composite analog signal.

2.8 Transmission Impairment: Attenuation, Distortion, Noise

2.9 Performance: Bandwidth, Throughput, Latency, Bandwidth-
Delay product

2.10 Analog-To-Digital Conversion: Pulse Code Modulation

2.11 Transmission Modes: Parallel transmission, Serial 
transmission

2.12 Digital-to-Analog Conversion: Amplitude Shift 
Keying, Frequency Shift Keying, Phase Shift Keying

UNIT 3. Multiplexing & Switching (Weightage-16,Hrs- 08)

3e. Describe types of 
Multiplexing 

3f. Describe Spread Spectrum
Technique

3g. Compare various 
Switching techniques.

3.7 Multiplexing: Introduction,
3.8 Categories  of  Multiplexing:  Frequency-Division

Multiplexing,  Wavelength-Division  Multiplexing,
Synchronous  Time-Division  Multiplexing,  Statistical
Time-Division Multiplexing 

3.9 Spread Spectrum: Frequency Hopping Spread Spectrum 
(FHSS), Direct Sequence Spread Spectrum (DSSS)

3.10 Switching: Circuit-switched networks, Datagram 
networks, Virtual-circuit networks

UNIT 4 Error Detection, Correction and OSI Model (Weightage-12,Hrs-16)

4e. Identify the major 
functions of OSI 
Reference Model.

4f. Describe Error detection 
and correction methods 
with example.

4g. Describe the process of 
fixed and variable type 
of Framing.

4h. Identify characteristics 
of flow control 
technique.

4.5 Types of Errors, Forward Error Correction Versus 
Retransmission

4.6 Error Detection: Repetition codes, Parity bits, Checksums, 
CRC

4.7 Error Correction: Automatic repeat request (ARQ), Error-
correcting code

4.8 Framing: Fixed-Size Framing, Variable-Size Framing
4.9 Flow and error control techniques: stop and wait, sliding 

window, Go-back-n ARQ, Selective Reject ARQ
4.10 THE OSI MODEL: Layered Architecture, Layers in 

OSI Model.

UNIT 5. Networking Protocol and Internetworking Basics (Weightage-16, Hrs- 12)
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5e. Describe TCP/IP 
protocol suite.

5f. Describe IPV4 and 
IPV6 packet format.

5g. List and explain 
classes of IP address.

5h. Identify problems in 
internetworking.

5i. Describe given network
ing devices. 

5j. Explain ways of 
accessing Internet.

5.7 TCP/IP PROTOCOL SUITE, IPv4,IPv6
5.8 Addressing: physical addresses, logical addresses, port 

addresses, and specific Addresses
5.9 IPv4 Addresses: Addresses, Notations, Classless, 

Classful, NAT.
5.10 IPv6 Addresses: Structure, Address Space
5.11 Internetworking, Problems in Internetworking, Dealing 

with Incompatibility, Virtual Network, internetworking 
Devices, Repeaters, Bridges, Routers, Gateways 

5.12 Ways of Accessing the Internet : Introduction, Dial Up 
access for an Individual User, Leased Lines, DSL and 
Cable Modems 

UNIT 6 Wireless Communication (Weightage-10, Hrs-10)
6d. Illustrate the given IEEE 

standard of 
communication.

6e. Identify the 
Characteristics of given 
layer in  IEEE 802.11 
Architecture

6f. Identify the 
Characteristics of given 
layer in Bluetooth 
architecture

6g. Compare 
Functional/Operating 
parameters  and Different
Generations of Mobile 
Telephone System

6.5 IEEE Standards
6.6 Wireless LANs: 802.11 Architecture, MAC 

Sublayer,Addressing Mechanism
6.7Bluetooth Architecture, Bluetooth Layers

Radio Layer, Baseband Layer
The Logical Link Control and Adaptation Layer Protocol

(L2CAP)
6.8 The Mobile Telephone System

First-Generation: Analog Voice
Second-Generation: Digital Voice

Third-Generation: Digital Voice and Data
6.9 4G & VoLTE: Introduction to 4G and VoLTE, Features of 

4G and VoLTE

 
8.SUGGESTED SPECIFICATION TABLE FORQUESTION PAPER DESIGN

Unit
No.

Unit Title Teaching
Hours 

Distribution of  Theory Marks
R

Level
U

Level
A

Level
Total

Marks
I Introduction to Data

Communication and Networking
10 04 04 02 10

II Signal Transmission &
Conversion 

14 02 06 06 14
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Unit
No.

Unit Title Teaching
Hours 

Distribution of  Theory Marks
R

Level
U

Level
A

Level
Total

Marks
III Multiplexing & Switching 08 02 04 10 16
IV Error Detection, Correction and

OSI Model
12 02 04 10 16

V Networking Protocol and 
Internetworking Basics 

10 04 04 04 14

Wireless Communication 10 04 04 02 10
Total 64 18 26 34 80

9.SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related co-
curricular activities  which  can  be  undertaken  to  accelerate  the  attainment  of  the  various
outcomes in this course: 

c. Prepare Comparison table for Multiplexing techniques.
d. Prepare charts for Guided and Unguided Transmission media.
e. Draw OSI Reference model on chart.
f. Prepare a journal for multiple accesses using CSMA/CD.
g. Library / Internet survey on Wired and Wireless devices. 
h. Prepare power point presentation or animation for error detection and correction methods.

10.SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the various
outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types  of  teaching methods  and media  that  are  to  be employed  to develop the
outcomes.

c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive
in nature is to be given to the students for  self-directed learning and assess the
development  of  the  LOs/COs  through  classroom  presentations  (see
implementation guideline for details).

d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

e. Use Flash/Animations to explain various concepts in networking

11.SUGGESTED MICRO-PROJECTS
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(Only for Class Declaration Courses)
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her.In the first four semesters, the micro-project are group-based. However, in the fifth and
sixth semesters,  it  should be  preferably  be  individually undertaken to  build  up the skill  and
confidence in every student to become problem solver so that s/he contributes to the projects of
the industry.  In special situations where groups have to be formed for micro-projects, the number
of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-based,
laboratory-based or field-based. Each micro-project should encompass two or more COs which
are in fact, an integration of PrOs, UOs and ADOs.  Each student will have to maintain dated
work  diary  consisting  of  individual  contribution  in  the  project  work and  give  a  seminar
presentation of it before submission.  The total duration of the micro-project should not be less
than  16 (sixteen) student engagement hours during the course.  The student ought  to submit
micro-project by the end of the semester to develop the industry oriented COs.

12.SUGGESTED LEARNING RESOURCES
Sr.
No.

Title of Book Author Publication

1 Data communications
and networking.

Forouzan Behrouz
A. 

Tata McGraw Hill, New Delhi, 2006
ISBN : 9780-07-296775-3

2 Computer Networks Andrew s.
Tanenbaum

PRENTICE HALL
ISBN-13: 978-0-13-212695-3 

3 Data and Computer
Communications

Stallings William Pearson Prentice Hall Pearson
Education,Inc.,NJ 07458

ISBN: 0-13-243310-9
4 Data Communication

and Networks
Godbole Achyut Tata McGraw Hill, New Delhi, 2006

ISBN : 0070472971
5 Data Communication

and Computer
Networks

Gupta Prakash C. Prentice Hall of India, Pvt Ltd. New
Delhi, 2006

ISBN: 81-203-2846-9

13.SOFTWARE/LEARNING WEBSITES
a. www.nptelvideos.in/2012/11/data-communication.html  
b. http://www.tutorial-reports.com/wireless/wlanwifi/wifi_architecture.php  
c. http://standards.ieee.org/about/get/802/802.11.html  
d. www.tutorialspoint.com/data_communication_computer_network/  
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e. http://iit.qau.edu.pk/books/Data%20Communications%20and%20Networking%20By  
%20Behrouz%20A.Forouzan.pdf

f. http://www.studytonight.com/computer-networks/overview-of-computer-networks  
g. https://abmpk.files.wordpress.com/2013/04/data-and-computer-comm-8e-william-  

stallings.pdf
h. https://gradeup.co/flow-and-error-control-techniques-i-28750a29-ba8d-11e5-b537-  

dcac2f2dd7d1

14.PO - COMPETENCY- CO MAPPING 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 
CO1 1 - 1 - 1 - 1
CO2 2 1 2 - 2 - 3
CO3 2 2 2 1 1 - 3
CO4 2 3 3 1 1 1 3
CO5 1 1 2 2 2 2 3
CO6 - - 1 - 1 1 2

CO/PSO PSO1 PSO2 PSO3
CO1 1 - -
CO2 1 - -
CO3 2 - -
CO4 3 - 1
CO5 3 - -
CO6 3 - -

Sign:

Name:  Smt.H.F.Khan
            Smt.N.P.Sarwade

            (Course Expert /s)

Sign:

Name:   (Mr.U.V.Kokate)
Signature of Head of the Department

(Information Technology)
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Sign:

Name: Smt.M.U.Kokate
            (Program Head )

(Information& Technology Dept.)

Sign:

Name: Shri A.S.Zanpure

(CDC )

Program Name : Diploma Programme in Information Technology
Program Code : 07
Course Title : Database Management System
Course Code : IT3104
Class Declaration : YES

1. TEACHING AND EXAMINATION SCHEME

Teaching
Scheme

(In Hours)

Total
Credits

(L+T+P)

Examination Scheme
Theory Marks Practical

Marks 
Total
Marks 

L
T P C ESE

PA
ESE PA

150
3 1 2 6 80 20 25 25

Legends: L-Lecture; T – Tutorial, P - Practical; C –Credit, ESE - End Semester Examination;
PA - Progressive Assessment; # –No theory exam ,$ –online examination ,
* – oral examination 

2. RATIONALE 
In  software  industry  the  relational  database  management  system  is  being  used
predominantly to manage the data stored in database. The major objective of this course
is to provide a strong formal foundation in Database Concepts, Technology and practice
to the students to create and manage database using SQL. After learning this subject, the
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students will be able to understand the database normalization techniques, and can use
any RDBMS package as a backend for developing database applications.

3. COMPETENCY
 Apply Database Management concepts using SQL
4. COURSE OUTCOMES (COs)

The  theory,  practical  experiences  and  relevant  Technical  skills  associated  with  this
course are to be taught and implemented, so that the student demonstrates the following
industry oriented COs associated with the above mentioned competency:

1. Describe the Database Management System with its advantages and applications.
2. Design the database structure with normalisation concept and Draw ER diagram.
3. Create the database Tables with constraints and perform various operations on database.
4. Create and Manage views, Sequences and Indexes.
5. Write PL/SQL code using cursor, control structure ,procedures and functions
6. Describe the concept of NoSQL, Big Data and Hadoop

5. PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed
and assessed in the student for the attainment of the competency:

Sr.
No.

Unit No.
Practical Exercises
(Learning Outcomes in Psychomotor Domain)

Relevant
CO

Approx.
Hrs.
Required

1.
1

Create database ,table structure, insert records and
filter  the  records  based  on  criteria  in  any  GUI
based database (Ex.MS-Access)

CO1

01

2.

1

Write  MS  Access  Code  to  Apply  Given
Validation  on  Table  
and  Set  Error  Messages,  Set  Default  Value  for
Column, Set and Remove Database Password. CO1

02

3. 1
Design ER Diagram and Normalize Database

CO2
02

4.
3

Write and Execute DCL Commands for Creating
Users, Granting Privileges to Users and Revoking
Privileges From Users. CO3

01

5. 3
Execute SQL Queries with data constraints using
DDL Commands.

CO3 02
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Sr.
No.

Unit No.
Practical Exercises
(Learning Outcomes in Psychomotor Domain)

Relevant
CO

Approx.
Hrs.
Required

6.
3

Manage and Display the database Records using
DML  and  DQL  commands(Ex.  Insert,  Update,
Delete and select command)

CO3 02

7.
3

Write  and  Execute  SQL  Queries  Using
Arithmetic,  Relational,  
Logical, Set, Between and Like Operators.

CO3 01

8.
3

Write  and  Execute  SQL  Queries  Using  String,
Arithmetic,  
Date and Time and Aggregate Functions.

CO3 01

9.
3

Write  and  Execute  Queries  Using  the  Select
Command  with  where,  
Having, Group by and Order by Clauses.

CO3 02

10. 3
Write and Execute Queries Using Inner, Outer and
Cross Join.

CO3 02

11.
4

Create Views and perform Insertion ,Modification
and deletion of table data through Views

CO4 02

12
4

Create, Alter and Drop the Simple and Composite
Index  Also  Check  and  Write  time  required  for
execution of queries before and after Index.

CO4 01

13.
4

Create, Alter and Drop the Sequence Also Insert
sequence values in tables.

CO4 01

14. 5
Write and Execute basic PL/SQL Programs Using
General data and Table data. CO5

02

15. 5
Write  and  Execute  PL/SQL  Programs  Using
Different Control Structures like if then Else, for,
While and Nested Loop

CO5 02

16. 5
Write  and Execute  PL/SQL Programs Based on
Implicit and Explicit Cursors

CO5 01
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Sr.
No.

Unit No.
Practical Exercises
(Learning Outcomes in Psychomotor Domain)

Relevant
CO

Approx.
Hrs.
Required

17.
5

Write and Execute PL/SQL Programs Using
Exception Handling both Predefined and User-

defined exceptions. CO5

01

18.
5 Write and Execute PL/SQL Code to Creating

Procedures and Functions. CO5
02

19.
5 Write  and  Execute  PL/SQL  Code  to

Create Triggers on Given Database CO5
02

20.
6 Implement basic operations in MongoDB.

CO5
02

Total 32

Sr.No. Performance Indicators Weightage in %
a. Coding of SQL queries and PL/SQL programming 60
b. Database Integrity. 10
c. Quality  of  result  displayed  by  SQL  queries  and  PL/SQL

Programming
10

d. Answer to sample Questions 10
e. Submit Report in time. 10

Total 100

6. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The  major  equipment  with  broad  specification  mentioned  here  will  usher  in  uniformity  in
conduct of practicals, as well as aid to procure equipment by authorities concerned.

Sr.
No.

Equipment Name with Broad Specifications
Experiment
Sr.No.

1.
Computer System. All
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Sr.
No.

Equipment Name with Broad Specifications
Experiment
Sr.No.

2.
Microsoft Word and Microsoft Access or any open office suite 1,20

3.
Any Database Software. 3-20

7. THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.

Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

Unit 1. Introduction to Database system (Weightage-10, Hrs- 04)

1a.Define the database 
Management system.
1b. Identify the advantages
of database approach 
over the file-based
data storage system
1c. Describe the 
architecture of 
DBMS and Data 
Models

1.1
Basic Database concepts:  Data,  database,  Database system,
DBMS,  and  Drawbacks  of  file  system,  Advantages  of
DBMS,  Applications  of  DBMS,  data  abstraction,  Data
independence,  Schema,  The  Dr.  E.F.  Codd’s  Rules  for
RDBMS.

1.2
Architecture: Overall Architecture of DBMS.

1.3
Data  Models:  Three  classical  Data  Models-Hierarchical,
Networking, Relational Data Models.

Unit 2. Relational Model(Weightage-10 , Hrs- 07)
2a Create Normalized 
Database structure 
On given data.
2b. Draw the ER 
Diagrams on given 
Database.
2c.Define various RDBMS
terminologies.

2.1
Database Design: Relational database Design, Normalization
based on functional dependencies, Normal forms: 1NF, 2NF,
3NF.

2.2
Conceptual Design: Entity Relationship Model, Strong Entity
set,  Weak  Entity  set,  Attribute,Types  of  Attributes,  E-R
Diagrams.

2.3
Relational Database Design: Concept of Relational Database
Design, Different types of RDBMS Software.
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Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

2.4
RDBMS Terminology: Relation, Domain, Tuple, Cardinality,
Degree.

Unit 3. Interactive SQL(Weightage-20 , Hrs- 14)
3a.  Create  Tables  by
applying constraints.
3b.Perform  various
operations  on  given  data
using DDL, DML and DCL
Commands.
3c.Write  and  execute
Database Queries on given
data  by  using  different
operators  ,functions  and
clauses
3d.Retrieve  data  from
single or multiple tables

3.1
Introduction to SQL: Data types in SQL, Purpose of DDL,
DML, DCL 

3.2
DDL  Commands:  Create,  Alter,  Drop,  Truncate,  Desc,
Rename.

3.3
Data  Constraints:  Use  of  Data  Constraints,  Types  of  Data
Constraints- Primary key constraint, Foreign key constraint,
Unique  key  constraint,  Not  Null  Constraint,  Check
constraint, Default Value Concept

3.4
DML commands: Insert, Delete, and update 

3.5
DQL Command: Select

3.6
SQL Operators: Arithmetic Operators, Logical Operators, Set
Operators,  Range  Searching  Operators-Between  ,  Pattern
matching operators-Like, The Oracle Dual table

3.7
In  built  Functions:  Aggregate  functions,  Date  and  time
Functions,  String  functions.  Conversion  functions,  Special
Date formats using To_Char () function.

3.8
Clauses  & Join:  Different  types  of  clauses  in  SQL,  Joins,
Types of Joins, Nested queries.

Unit 4. Advanced database Features(Weightage-10 , Hrs- 04)
4a.Create and Manage
views 
4b.Create and Manage 
Sequences 
4b. Create Indexes 
using SQL query to
solve given 
Problem.

4.1
Views: Concept of View, Types of Views: Read Only View
and  Updatable  Views,  Creating  Views,  Updating  Views,
Dropping Views

4.2
Sequences:  Creating  Sequences,  Altering  Sequences,
Dropping Sequences.

4.3
Indexes: Index Types, Creating of an Index: Simple Unique,
and Composite Index, Dropping Indexes.

Unit 5. PL/SQL Programming(Weightage-20 , Hrs- 14)
5a.Describe the advantages
of PL/SQL 

5.1 PL/SQL Programming: Introduction of PL/SQL, Advantages
of  PL/SQL,  PL/SQL execution  environment,  PL/SQL data
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Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

5b.Write basic PL/SQL 
Programs.
5b.Write PL/SQL 
program using 
Control structure. 
5c. Write the PL/SQL 
Code to create cursor
for retrieving multiple 
records for the given 
Problem.
5d. program for handling
Exceptions.
5e. Create stored 
Procedures ,
Functions and Triggers

Types, Variables, Constants.

5.2
Control  Structure:  Conditional  Control,  Iterative  Control,
Sequential Control.

5.3 Exception  handling:  Predefined  Exception,  User  defined
Exception.

5.4 Cursors:  Implicit  and Explicit  Cursors,  Declaring,  Opening
and Closing a Cursor, Fetching a Record from Cursor, Cursor
for loops, Parameterized Cursors.

5.5 Procedures: Advantages, Creating, Executing and Deleting a
Stored Procedure.

5.6 Functions: Advantages, Creating,  Executing and Deleting a
Function.

5.4 Database  Triggers:  Use  of  Database  Triggers,  Types  of
Triggers, Syntax for Creating Trigger, Deleting Trigger.

Unit 6. Advanced Database Technologies(Weightage-10 , Hrs- 05)
6a. Use NoSQL database to
solve given queries.
6b.Differentiate  SQL  and
NoSQL database.
6c. Use MongoDB to solve
given queries.
6d.  Implement  basic
operations  on  MongoDB
shell.
6e.  Define  Data
Warehousing  and  Data
Mining.
6f.Define Big Data.
6g.Explain  Hadoop
Architecture.

6.1 Advanced Database  Techniques:  NoSQL database  concept,
Types of NoSQL databases, NoSQL data modelling, Benefits
of NoSQL, Comparison between SQL and NoSQL database
system.

6.2 Introduction to Hadoop Framework
6.2 NoSQL using MongoDB: Introduction  to MongoDB Shell,

Running  the  MongoDB  Shell,  Basic  operations  with
MongoDB Shell.

6.3 Introduction to Data Warehousing and Data Mining.
6.4 Introduction to Big data 

8. SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
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Unit
No.

Unit Title Teaching
Hours 

Distribution of Theory Marks
R
Level

U
Level

A
Level

Total
Marks

I Introduction to Database system 04 6 4 - 10
II

Relational Model
07 4 6 2 10

III
Interactive SQL 14 4 4 12 20

IV
Advanced database Features

04 2 4 4 10
V

PL/SQL Programming 14 4 6 12 20
VI

Advanced Database 
Technologies

05 2 4 4 10

Total
48 18 20 32 80

9. STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related co-
curricular activities  which  can  be  undertaken  to  accelerate  the  attainment  of  the  various
outcomes  in  this  course:  Students  should  conduct  following  activities  in  group  and  prepare
reports  of  about  5  pages  for  each  activity,  also  collect/record  physical  evidences  for  their
(student’s) portfolio which will be useful for their placement interviews: 

a. Prepare journal of practicals. 
b. Undertake micro projects

9. SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the various
outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub topics.
b. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in nature

is to be given to the students for self-directed learning and assess the development of the
COs through classroom presentations (see implementation guideline for details).

c. Guide student(s) in undertaking micro-projects.
d. Use proper equivalent analogy to explain different concepts.
e. Use Flash/Animations to explain various components, operation and 
f. Teacher should ask the students to go through instruction and Technical manuals.
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9. MICRO-PROJECTS
NA

9. LEARNING RESOURCES 
Sr.
No.

Title of Book Author Publication

1. Introduction  to
Database

ISRD Group McGraw  Hill  Education,2005,New
Delhi,ISBN-13:9780070591196

2. SQL,PL/SQL  ,The
Programming
Language  of
ORACLE

Bayross, Ivan BPB  Publications,  New  Delhi  3rd

Edition ,ISBN-13:978-9332901384 

3. Database  System
Concepts

Korth,  Henery
Abraham,Silberschatz
Sudarshan ,S

McGraw  Hill  Education,2005,New
Delhi,ISBN-13:978-9332901384

4. Complete
Reference :Mysql

Vaswani Vikram McGraw  Hill  Education,2005,New
Delhi,ISBN-13:9780070586840

13.SOFTWARE/LEARNING WEBSITES
a. http://www.  nptel  .ac.in  
b. http://www.tutorialspoint.com  /NoSQL-Databases
c. wielyIndia.com
d. http://docs.mongodb.org/manual/

14.PO - COMPETENCY- CO MAPPING 
PO1 PO2 PO3 PO4 PO5 PO6 PO7

CO/PO Basic
and
Disci
pline
Specif
ic
knowl
edge

Pro
ble
m
Anal
ysis

Design/
Developmen
t  of
Solutions

Engineeri
ng  Tools,
Experime
ntations
and
Testing

Enginee
ring
Practice
s  for
Society ,
Sustain
ability
and
Environ
ment

Project
Manag
ement

Life
Long
Lear
ning
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Describe
the 
Databas
e 
Manage
ment 
System 
with its 
advanta
ges and 
applicati
ons

1 - - - -  -

Design
the
Relation
al
database
structure
with
normalis
ation
concept
and
Draw
the  ER
diagram
s

1 2 1 1 1 - 1

Create
the
database
Tables
with
constrai
nts  and
perform
various
operatio
ns  on

1 2 2 2 2 - 1
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database
.
Create
and
Manage
views,
Sequenc
es  and
Indexes.

1 1 1 1 1 - 1

Write
PL/SQL
code
using
cursor,
control
structure
,procedu
res  and
function

1 1 1 1 1 - 1

Describe
the
concept
of
NoSQL,
Big Data
and
Hadoop

1 - - 1 - - -

Summa
ry

1 2 1 1 1 - 1

15.PSO - COMPETENCY- CO MAPPING

CO /PSO Hardware
and
Networking

Database
Technologies

Software
Development

Describe the Database Management
System with its advantages and 
applications

- 3 -
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Design  the  Relational  database
structure  with  normalisation
concept and Draw the ER diagrams

- 3 -

Create  the  database  Tables  with
constraints  and  perform  various
operations on database.

- 3 -

Create  and  Manage  views,
Sequences and Indexes.

- 3 -

Write  PL/SQL  code  using  cursor,
control  structure  ,procedures  and
function

- 3 -

Describe  the  concept  of  NoSQL,
Big Data and Hadoop

- 3 -

Summary - 3 -

(Smt.A.D.Kshirsagar)
Signature of Course Expert

(Smt. M.U. Kokate)
Signature of Programme Head

(Mr. A.S. Zanpure)
Signature of CDC In-charge
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