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Basics of Communication  HU16101 

 

 

 

Rationale:  

  English is the global language today. The basic knowledge of this language is essential for 

everyone. It is necessary for the Engineering and Technology related students to cope up 

with the challenges of the modern world with the help of English. The major part of their 

work experience needs certain knowledge of this language. At worksite, on the shop floor or 

fields, they might be required to take the instructions from superiors and to pass them on to 

subordinates.  To write letters, circulars, memos, notice and reports will be an important task 

for them.  While designing the curriculum of communication skills and communication 

practice the probable needs of the future technicians are kept in view.  

 

Course Outcomes: 

Student should be able to 

CO1 Make use of the basic concepts of grammar and communication techniques. 

CO2 
Interpret positive feedback at various situations by using appropriate body 

language. 

CO3 Write letters circulars, memos, notices and reports to communicate. 

CO4 
Apply proper communication technique to cope up with the challenges of the 

modern world. 

CO5 
Adopt appropriate approach to take instructions from seniors and pass it on  to 

the subordinates.  

 

 

 

 

Programme : CE/ME/EE/IS/EC/CO/IF/LG/LT 

Course Code: HU16101 Course Title: Basics of Communication  

Compulsory / Optional: Compulsory  

Teaching Scheme and Credits Examination Scheme 

TH TU PR Total TH TS PR OR TW Total 

2 1 - 3 70 (3 Hrs.) 30  --- ---
 

--- 100 



Government Polytechnic, Mumbai                                                               Science Department  

Basics of Communication  HU16101 

Course Content Details: 

 

Unit 

No 
Topics / Sub-topics 

 

1 

Basics of Grammar:  Articles, Tense, Transformation of Sentences, Affirmative 

and negative, Interrogative and assertive , Exclamatory and assertive , Degrees of 

comparison,  Direct indirect speech, Voice, Types of sentences 

 

2 

Theory and methods of communication: Meaning and definitions of 

communication, Elements of communication, Communication cycle, Methods of 

communication, verbal: Oral, Written,  Non verbal: Body language ii) Visuals 

 

 

3 

Types and Barriers of communication: Formal - upward, downward, vertical, 

horizontal, diagonal. Informal, grapevine, Barriers of communication: Mechanical, 

Physical, Language,  Semantic, Psychological, Status 

 

4 Application Letters: Job application, Resume / CV / Bio-Data, Application for 

loan, (home loan, car loan, education loan) 

 

5 

Business correspondence & Office drafting: Memorandum, notice, circular, 

Enquiry and quotation, Order and complaint 

 

 

6 

Report writing : Need of report writing, Principles of effective report writing, 

Types of reports: Individual & committee report, Accident report Feasibility and 

survey report, Report on fall in sales and production 

 

 

Unit 

No 
Topic Title 

Teaching 

Hours 

Distribution of Theory Marks 

R 

Level 

U 

Level 

A 

Level 

Total 

Marks 

1 Basics of Grammar:   06 4 4 4 12 

2 
Theory and methods of 

communication 
06 2 4 6 12 

3 
Types and Barriers of 

communication 
04 2 4 6 12 

4 Application Letters 06 4 4 6 14 

5 
Business correspondence & Office 

drafting 
04 2 4 6 12 

6 Report writing 06 2 2 4 08 

Total 32 16 22 32 70 

 

 

Legends: R- Remember; U-Understand; A- Apply and above levels (Bloom’s revised Taxonomy). 

 

Notes: This specification table shall be treated as a general guideline and actual distribution of 

marks may slightly vary from table. But the questions from each topic should be asked as per marks 

weightage. Numerical questions are to be asked only if specified. 
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Sr. 

No. 
Unit  Experiment/Assignment 

Approx. 

Hours 

1 1 
Grammar related written worksheet.  

02 

2 2 
Dialogue between two students (observing the basics of grammar.) 

on a formal situation 
02 

3 2 
Dialogue between two students (observing the basics of grammar.) 

on a informal situation 
02 

4 2.3 Presentation of communication cycle (4 students) 02 

5 3 
Presentation on different types of barriers and remedies. (04 

students) 
02 

6 3 
Presentation on the given situation with the help of body language 

and visuals (4 students) 
02 

7 4 
Writing a letter to the editor of a newspaper for social cause. 

01 

8 4 Writing a job application with bio data.  01 

9 5 Activity on business correspondence and office drafting 01 

10 6 Report writing   01 

Total 16 

 

References/Books 

 

Sr.No. Author Title Publication 

1 Meenakshi Raman          

Sangita Sharma 

Communication Skills 

 

Oxford Higher 

Education  

2 Homai Pradhan 

D.S.Bhende 

Vijaya Thakur 

Business Communication Himalaya Publishing 

House 

3 Curriculum Development 

Centre 

A Course in Technical 

English 

Somaiya Publications 

Pvt.Ltd. 

 

 

 

Course Curriculum Development Committee: 

a. Internal Faculty 

1) Smt. S.S. Kulkarni   

2) Mrs. K.S. Pawar 

 
b. External Faculty :- 1) Mr. Sandeep Barde 

 

 

 

 

 

Academic Coordinator                Head of Department                                 Principal 

                                                       (Science)                           Government Polytechnic                         

Mumbai 
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                                                              CO Vs PO Matrix 

 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 

1 01 01 01 01 03 03 03 03 03 03 

2 01 02 02 02 03 03 03 03 03 03 

3 01 01 01 01 02 01 02 03 03 03 

4 03 03 03 03 03 03 03 03 03 03 

5 03 03 03 03 03 03 03 03 03 03 

 
CO Vs PSO Matrix    

 

Electrical Engg. 

 

CO/PSOs PSO1 PSO2 PSO3 

CO1 
Make use of the basic concepts of 

grammar and communication techniques. 
01 01 02 

CO2 
Interpret positive feedback at various 

situations by using appropriate body 

language. 

02 02 03 

CO3 
Write letters circulars, memos, notices and 

reports to communicate. 
01 02 03 

CO4 
Apply proper communication technique to 

cope up with the challenges of the modern 

world. 

03 03 03 

CO5 
Adopt appropriate approach to take 

instructions from seniors and pass it on  to 

the subordinates.  

03 03 03 

 

 

Unit number and COs 

 

Sr. 

No. 
Unit 

No 
Topic Title COs 

1 1 Basics of Grammar:   CO1, CO4 

2 2 Theory and methods of communication CO1, CO2, CO4, CO5 

3 3 Types and Barriers of communication CO2, CO4, CO5 

4 4 Application Letters CO3, CO4, CO5 

5 5 Business correspondence & Office drafting CO3, CO4, CO5 

6 6 Report writing CO3, CO4, CO5 
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Rationale: 

The subject is included under the category of science. The special feature of the subject is to 

develop the laboratory skill using principles of scientific phenomenon. This course will serve 

to satisfy the need of the technical student for his development in technical field. Deep 

thought is given while selecting the topics related to all programmes which will develop 

intellectual skills of the students. Ultimately the focus of the course is on psychomotor skill. 

 

Course Outcomes: 

After the completion of course, students will be able to  

 

CO1 

 

Know the physical quantities accurately, to measure using different instruments and to 

interpret the results from observations and calculations. 

 

CO2 

 

Know the physical properties of the various materials that are used by the engineer and 

to understand the principle and laws of physics.     

 

CO3 

 

Know the basic facts in Physics viz, force, elasticity, viscosity, surface tension, waves 

and light and to apply the knowledge to correlate the properties of materials, their 

engineering uses and applications. 

 

CO4 

 

Classify and develop laboratory skills including the use of variety of physics apparatus, 

the compilation of data, its interpretation and analysis. 

 

CO5 

 

Achieve refined presentation skills through the presentation of coherent and 

comprehensible written accounts of laboratory work. 

 

 

 

 

Programme : Diploma in CE/EE/EC/ME/CO/IF/IS/LG/LT/RT Engineering 

Course Code: SC16104 Course Title: Engineering Physics 

Compulsory / Optional: Compulsory 

Teaching Scheme and Credits Examination Scheme 

TH TU PR Total TH TS PR OR TW Total 

3 - 2 5 70 (3 Hrs.) 30  - 
 

50 150 
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Course Content Details: 

Unit No Topics / Sub-topics 

 

1 

Physical Measurements and Units 

 

1.1 Fundamental Physical quantities, examples. 

1.2 Derived physical quantities, examples. 

1.3 Definition and requirements of unit 

1.4 System of units, C. G. S., M. K. S. and S. I. units. 

1.5 Rules to write the unit and conventions of units and numerical. 

1.6 Error – Definition, types of errors and minimization of errors. 

 

2 

Motions: 

 

2.1 Linear motion –Definition, equation of motions: v = u +at, 

          s = ut +½at
2
, v

2
 = u

2
 + 2as and numerical. 

2.2Periodic motions- a) Oscillatory motion, b) Vibratory motion, c) Spin motion, 

       d)  S.H.M. (only definition and examples), e) Circular motion. 

2.3   Circular motion : 

       a)  Introduction of the terms: Time period, frequency, amplitude, wavelength, 

            phase. Uniform circular motion, Radius vector, linear velocity, Angular 

           velocity , Angular acceleration, 

        b) Relation between linear velocity and angular Velocity, Radial or centripetal 

            acceleration (derivation), Three equations of motion (no derivations) 

            Centripetal and Centrifugal force, examples and applications.  

      c)  Banking of Roads, its necessity and applications. Numericals based on the 

           topic 

 

3 
General Properties of Matter: 

 

3.1 Elasticity: 

3.1.1  Elastic, plastic and rigid substances, their examples. 

3.1.2  Types of deformations. 

3.1.3  Definition of elasticity, stress, strain and its types. 

3.1.4  Hooke’s Law and elastic limit. 

3.1.5  Stress versus Strain curve when the wire is under continuously 

          increasing stress, yield point, breaking point. 

3.1.6  Young’s Modulus, bulk modulus and modulus of rigidity –  

          Definition, explanation and numerical.  
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3.1.7  Factor of safety.  

3.1.8  Applications of elasticity. 

3.2 Viscosity : 

3.2.1  Concept and Definition of viscosity, velocity gradient. 

3.2.2  Newton’s law of viscosity, Co-efficient of  viscosity, unit of viscosity 

3.2.3  Stokes’ law, terminal velocity, derivation of Stokes’ formula. 

3.2.4  Streamline flow, turbulent flow, critical velocity, examples. 

3.2.5  Reynolds’ number and its significance. 

       3.2.6 Applications of viscosity and numerical. 

3.3 Surface Tension : 

3.3.1 Concept of surface tension.   

3.3.2 Adhesive and cohesive forces, examples. 

3.3.3  Laplace’s Molecular theory of surface tension 

3.3.4  Angle of contact, its significance. 

3.3.5 Expression for surface tension by capillary rise method. 

3.3.6 Effect of impurity and temperature. 

3.3.7 Applications of surface tension. 

       3.3.8 Numericals. 

4 Sound and Acoustic : 

4.1 Sound Waves : 

4.1.1 Wave motion, types of waves – progressive, longitudinal and transverse waves. 

4.1.2 Characteristics of longitudinal and transverse waves andcomparison. 

4.1.2 Free or natural vibrations and forced vibrations, resonance – 

        definition and  examples. 

4.1.3 Newton’s formula for velocity of sound and Laplace’s correction. 

4.1.4  Effect of temperature , pressure & humidity on  velocity ofsound and 

         numerical. 

4.1.5 Determination of velocity of sound by resonance method. 

4.2 Acoustics : 

4.2.1 Definition of echo, reverberation , reverberation time and acoustic 

4.2.2 Sabine’s formula for reverberation time no (derivation) 

4.2.3 Factors affecting acoustics of sound. 

4.2.4 Acoustical planning of building. 

4.2.5  Numericals. 
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5 

Optics and Optical Fibers : 

5.1 Optics : 

5.1.1  Revision of reflection and refraction of light.  

5.1.2  Laws of refraction, Snell’s law.  

5.1.3  Determination of refractive index. 

5.1.4  Dispersion, dispersive power, Prism formula (no derivation)           

5.1.5  Critical angle, Total internal reflection. Examples and applications. 

5.1.6  Numericals. 

5.2 Optical Fibers : 

5.2.1  Principle of propagation of light through optical fiber. 

5.2.2  Structure of optical fiber. 

5.2.3  Concept of numerical aperture and acceptance angle (formula). 

5.2.4  Types of optical fiber. 

5.2.5  Method of production of optical fiber. 

5.2.6  Applications (electronics and medical)  and comparison with electrical cable for 

communication. 

 

6 

 Nanotechnology, Laser and Ultrasonic: 

6.1 Nanotechnology : 

6.1.1 Introduction to nanotechnology. 

6.1.2 Definition of nanoscale, nanometer and nanoparticles, nanotechnology. 

6.1.3 Definition and examples of nanostructured materials. 

6.1.4 Methods of production of nanomaterial- 

          a. Top down approach. 

          b.  Bottom up approach. 

6.1.5 Techniques for the measurement of nanoparticles. 

6.1.6 Applications of nanotechnology in different fields - 

          a. electronics, b. automobile, c. medical, d. textile,e. cosmetics, 

          e. environmental, f. space and defense. 

6.2 LASER and Ultrasonic : 

a)  LASER 

      6.2.1a) LASER introduction, 

      6.2.1b) Properties of laser,  

      6.2.1c) Spontaneous and stimulated emission,  

      6.2.1d) Population inversion, Optical pumping,  

      6.2.1e) Types of LASER,He-Ne Laser- construction and method of production. 

      6.2.1f) Applications of LASER. 
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b) Ultrasonic: 

      6.2.2a) Ultrasonic waves and infrasonic waves.  

      6.2.2b) Audible range of soundwave,  

      6.2.2c) Piezoelectric effect and magnetostriction effect. 

      6.2.2d) Methods for the production of ultrasonic wave (any one), 

      6.2.2e) Properties of ultrasonic wave. 

      6.2.2f) Applications for distance measurement, hidden flaws detection, 

                  signaling, drilling holes, metal cutting. 

 

Suggested Specifications Table with Hours and Marks (Theory): 

Unit 

No 
Topic Title 

Teaching 

Hours 

Distribution of Theory Marks 

R 

Level 

U 

Level 

A 

Level 

Total 

Marks 

1 Physical Measurements and Units 6 2 2 4 8 

2 Motion 8 2 4 2 12 

3 General properties of matter 10 3 3 2 15 

4 Optics and Fiber optics 8 3 3 2 12 

5 Sound and Acoustics 6 3 3 2 8 

6 
Nano Technology, Laser and 

Ultrasonic. 
10 3 3 2 15 

 

Legends: R- Remember; U-Understand; A- Apply and above levels (Bloom’s revised Taxonomy). 

Notes:This specification table shall be treated as a general guideline and actual distribution of marks 

may slightly vary from table. But the questions from each topic should be asked as per marks 

weightage. Numerical questions are to be asked only if specified. 

 

List of experiments/Assignments: 

(Minimum TEN experiments should be completed by each student) 

Sr. 

No. 
Unit  Experiment/Assignment 

Approx. 

Hours 

1 1 
To measure the dimensions of given objects and to determine their 

volume using Vernier caliper. 2 

2 1 
To measure the dimensions of given objects and to determine their 

volume using micrometer screw gauge. 2 

3 2 To determine Acceleration due to gravity by simple pendulum 2 

4 3 To determine coefficient of viscosity of liquid by Stokes’ method. 2 

5 3 To determine coefficient of viscosity of liquid by Poiseullie’s method. 2 

6 3 To determine the surface tension of liquid using capillary rise method. 2 

7 3 
To determine the Young’s modulus of elasticity of wire using 

Young’s apparatus. 2 

8 4 To determinerefractive index by pin method. 2 
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9 4 To determine refractive index by total internal reflection. 2 

10 4 To determine refractive index using spectrometer 2 

11 5 To determine velocity of sound by resonance method. 2 

12 5 To determine sound absorption coefficient of different materials. 2 

13 6 Flaws detection using ultrasonic waves. 2 

14 6 Experiments on LASER 2 

15 6 To plot the characteristics of photo cell.            2 

16 All Showing Video on different applications  related to umits,  2 

Total 32 

 

Notes: If possible videos should be shown on different topics- especially on topics – LASER,  

           Ultrasonic, TIR, Refractive index and on spectra. 
 

References/ Books: 

Sr.No. Name of Book Author Publisher 

1 
Applied Physics Manikpure&Deshpan

de 

S.Chand& Company 

2 Applied Physics B.G.Bhandarkar Vrinda Publication 

3 Optics & Optical Fibers BrijlalSubhramanyan  

4 Engineering  Physics  Gaur and S.L.Gupta S.Chand& Company 

5 Resnick and Halliday Physics  Tata McGraw Hills 

6 H.C.Varma Physics part I & II  

7 D.S.Mathur Properties of Matter  

8 Dr. A. U. Warad Basic Physics  

 

Course Curriculum Development Committee: 

 

i. Internal Faculty:- Dr. A. U. Warad. 

ii. External Faculty :- Mrs. S. A. Thorat 

 

 

 

 

 

 

 

 

Academic Coordinator              Head of Department                               Principal                                                  

                                                                 (Science)                       Govt. Polytechnic, Mumbai                  
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CO Vs PO matrix 

 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 

CO1 2 2 1 1 - - - - - - 

CO2 1 2 2 1 - - - - - - 

CO3 3 2 2 3 - - - - - - 

CO4 2 2 3 1 - - - - - - 

CO5 1 1 1 - - 1 - - - - 

 
CO Vs PSO matrix 

Electrical Engg: 

 

CO/PSOs PSO1 PSO2 PSO3 

CO1 Know the physical quantities accurately, to measure using 

different instruments and to interpret the results from 

observations and calculations. 

-- 1 -- 

CO2 Know the physical properties in the various materials that 

are used by the engineer and to understand the principle 

and laws of physics.     

-- -- -- 

CO3 Know basic facts in Physics viz, force, elasticity, 

viscosity, surface tension, waves and light and to apply 

knowledge to correlate the properties of materials, their 

engineering uses and applications. 

-- -- 1 

CO4 Classify and develop laboratory skills including the use of 

variety of physics apparatus, the compilation of data, its 

interpretation and analysis. 

-- 1 1 

CO5 Achieve refined presentation skills through the 

presentation of coherent and comprehensible written 

accounts of laboratory work. 

-- 1 - 

 

Unit Number and COs 

 

Sr. No. Unit No. Topic Title COs 

1 1 Physical Measurements and Units CO1,CO4,CO5 

2 2 Motion CO1,CO3,CO4 

3 3 General properties of matter CO1,CO2,CO3,CO4 

4 4 Optics and Fibre optics CO2,CO3,CO4 

5 5 Sound and Acoustics CO2,CO3,CO4 

6 6 
Nano Technology, Laser and 

Ultrasonic. 
CO2,CO3,CO4 
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Mathematics I  SC16107 

 

Rationale: 

This subject is kept under the branch of science. This subject intends to teach student basic 

facts, concepts, principle and procedure of mathematic as a tool to analyze Engineering 

problems and as such lays down foundation for understanding the engineering and core 

technology subjects. 

Course Outcomes: 

Student will be able to: 

CO1 
Identify the basic principles of of mathematics about the field analysis of any 

engineering problem. 

CO2 Apply rules, concept and properties to solve the basic problems.  

CO3 Establish the relation between two variables. 

Course Content Details: 

Unit 

No 
Topics / Sub-topics 

 

1 

Logarithms: 

1.1 Definition of logarithm(Natural and Common logarithm) 

1.2 Laws of logarithm 

1.3 Change of base rule& simple examples based on laws. 

1.4 Application of concept. 

 

2 

Determinants: 

2.1  Definition of determinant 

2.2  Expansion of determent of order 2&3 

2.3  Crammer’s rule to solve   simultaneous  equations in 3 unknowns 

2.4 Application of concept. 

 

 

3 

Matrices: 

     3.1  Definition of  a matrix of order m x n 

3.2 Types of matrices 

3.3 Algebra of matrices - equality, addition, subtraction, multiplication & scalar 

multiplication. 

     3.4 Transpose of matrix. 

3.5 Minor , co-factor of an element. 

Programme :  CE/ME/EE/IS/EC/CO/IF/LG/LT 

Course Code:SC16107 Course Title:Mathematics-1 

Compulsory / Optional:  Compulsory 

Teaching Scheme and Credits Examination Scheme 

TH TU PR Total TH TS PR OR TW Total 

3 1 - 4 70 (3 Hrs.) 30  - -
 

- 100 
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3.6 Adjoint & inverse of a matrix by adjoint method.  

    3.7 Solution of a simultaneous   equations by matrix inversion method. 

    3.8 Application of concept. 

4 Trigonometry: 

        4.1 Trigonometric ratios of allied angles, compound angles, multiple                                                      

               angles (2A, 3A), Sub multiple angles 

        4.2 Factorization and De-factorization Formulae                                                   

        4.3 Inverse Circular function (definition and simple problems). 

 

 

 

 

 

5 

Straight line: 

        5.1    Slope & intercept of straight line. 

        5.2    Equation of straight line in slope point form, slope 

                  intercept form, two point form, two intercept form,  

                  General equation of straight line. 

        5.3    Angle between 2 straight lines; condition of parallel & 

                 Perpendicular lines. 

         5.4    Intersection of two lines. 

         5.5    Length of perpendicular from a point on the line & 

                  Perpendicular distance between parallel lines. 

 

 

6 

Vectors: 

     6.1   Definition of vector , position vector 

     6.2   Algebra of  vectors(Equality, addition ,subtraction and   scalar  

multiplication)  

         6.3   Dot (Scalar) product & Vector (Cross) product with properties. 

 

Suggested Specifications Table with Hours and Marks (Theory): 

Unit 

No 
Topic Title 

Teaching 

Hours 

Distribution of Theory Marks 

R 

Level 

U 

Level 

A 

Level 

Total 

Marks 

1 Logarithms 03 02 04 00 06 

2 Determinants 03 00 04 00 04 

3 Matrices 14 06 08 06 20 

4 Trigonometry 14 06 08 06 20 

5 Straight line 10 04 04 06 14 

6 Vectors 04 00 02 04 06 

Total 48 18 30 22 70 

Legends: R- Remember; U-Understand; A- Apply and above levels (Bloom’s revised Taxonomy). 

 

Notes:This specification table shall be treated as a general guideline and actual distribution of marks 

may slightly vary from table. But the questions from each topic should be asked as per marks 

weightage. Numerical questions are to be asked only if specified. 
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List of Tutorials: 

Note:1)Tutorials are to be used to get enough practice. 

2)Make group of 20 student  and for each group minimum 10 problems are to be given. 

Sr. 

No. 
Unit  Tutorials 

Approx. 

Hours 

1 1 Logarithms 02 

2 2 Determinants 02 

3 3 Matrices(Algebra of matrices)  02 

4 3 
Matrices(Adjoint , inverse& solution of equation using matrix 

inversion method 
02 

5 4 
Trigonometric ratio of allied, compound, multiple and sub 

multiple angles. 
02 

6 4 Factorization and De-factorization formulae 02 

7 4 Inverse trigonometric ratios 01 

8 5 Straight line 02 

9 6 Vectors 01 

Total 16 

 

 

References/ Books: 

Sr.No. Name of Book Author Publisher 

1 
Mathematics for polytechnic 

students 
S.P. Deshpande 

Pune Vidyarthi Graha 

Prakashan 

2 
Mathematics for polytechnic 

students (Volume I ) 
H. K. Das S .Chand Prakashan 

3 Companions to basic math’s G. V. Kumbhojkar Phadke Prakashan 

4 Applied Math’s 

N. Raghvendra Bhatt 

Late  Shri R Mohan 

Singh 

Tata McGraw Hill 

Publication 

 

Course Curriculum Development Committee: 

a. Internal Faculty 

i. Miss.J.J.Ratnanai. 

ii. Mr.V.S.Patil 

b. External Faculty 
i. Prof.P.S.Dave 

 

 

 

Academic Coordinator                  Head of Department                           Principal                                                  

                                                                   (Science)                     Govt. polytechnic, Mumbai   
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 Course Name:- Mathematics I                                                         Course Code:-SC16107 

 

CO Vs PO matrix 

 

 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 

CO1 -- -- 02 02 01 01 01 -- -- -- 

CO2 03 02 03 02 01 -- 02 -- -- -- 

CO3 03 02 01 01 02 02 02 -- -- -- 

 

 
 

CO Vs PSO matrix 

 

Electrical Engg. 

 

CO/PSOs PSO1 PSO2 PSO3 

CO1 
Identify the basic principles of of mathematics about the 

field analysis of any engineering problem. 
01 02 -- 

CO2 

Apply rules, concept and properties to solve the basic 

problems.  
01 02 02 

CO3 Establish the relation between two variables. 02 01 -- 

 

 

Unit Number and COs 

 

Sr. No. Unit No. Topic Title COs 

1 1 Logarithms  CO1,CO2 

2 2 Determinants CO2,CO3 

3 3 Matrices CO1,CO2,CO3 

4 4 Trigonometry CO1,CO2,CO3 

5 5 Straight line CO2,CO3 

6 6 Vectors CO1,CO2 
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Engineering Mechanics AM16201

* TW & OR shall be based on the practicals done during the semester

Rationale:
In day to day life we come across different structures and at times design of the structures analysis

plays an important role. Perfect analysis is possible only when one knows the types and effect of

forces acting on the structure. This subject provides knowledge about the different types of

forces/loads and their effects while acting in different conditions/systems. It is a branch of Applied

Science where laws of physics are applied to solve engineering problems. Broadly speaking

Engineering Mechanics can be classified in two categories-Static and Dynamics. In this

course, an attempt has been made to apply different laws of science to solve Statics and

Dynamics problems. An attempt is also made to strengthen the knowledge of students, so as

to make the path for applied technological subjects smoother and logical.

Course Outcomes:

Student should be able to

AM16 201.1 Identify the different forces & its effects on objects, motion of bodies, and
friction with applications.

AM16 201.2 Apply the principles of equilibrium to Engineering problems

AM16 201.3 Compare & analyze the simple machines

AM16 201.4 Interpret the concept of centroid and centre of gravity

AM16 201.5 Analyze and solve the rectilinear & circular motion, work, energy and power
problems

Course Content Details:

Unit
No Topics / Sub-topics

1 Simple Machines:

1.1 Definitions and formulae, if any, of simple machine, compound machine, load ,

effort, mechanical advantage, velocity ratio, input of a machine, output of a

machine, efficiency of a machine, ideal machine, ideal effort and ideal load, load

lost in friction, effort lost in friction

Programme : Diploma in Civil/Mechanical/Electrical Engineering

Course Code: AM16201 Course Title: Engineering Mechanics

Compulsory / Optional: Compulsory

Teaching Scheme and Credits Examination Scheme

TH TU PR Total TH TS PR OR TW Total
3 - 2 5 70 (3 Hrs.) 30 - 25* 25* 150
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1.2 Analysis: Law of machine, maximum mechanical advantage and maximum

efficiency of a machine, reversibility of a machine, condition for reversibility of a

machine, self locking machine.

1.3 Identification, use and velocity ratio for following simple machines :

Simple axle and wheel, differential axle and wheel, Weston’s differential pulley

block, single purchase crab, double purchase crab, worm and worm wheel, geared

pulley block, screw jack, calculation of mechanical advantage, efficiency

2 Force systems:

2.1 Fundamentals and Force systems:

Definitions of mechanics, Engineering mechanics, statics, dynamics, Kinetics,

Kinematics, rigid body, classification of force system according to plane coplanar

and non coplanar, sub classification of coplanar force system- collinear,

concurrent, non concurrent, parallel, like parallel, unlike parallel, general etc.

Definition of a force, S.I. unit of a force, representation of a force by vector and by

Bow’s notation method. Characteristics of a force, effects of a force, principle of

transmissibility.

2.2 Resolution of a force and Moment of a force:

Definition, Method of resolution, along mutually perpendicular direction and along

two given direction. Definition of moment, S. I. unit, classification of moments,

sign convention, law of moments Varignon’s theorem of moment and it’s use,

definition of couple, S.I. unit, properties of couple with example.

3 Composition of Forces:

3.1 Analytical method:

Definition of Resultant force, methods of composition of forces, Law of

parallelogram of forces, Algebraic method for determination of resultant for

concurrent and non concurrent, parallel coplanar force system.

3.2 Graphical method:

Space diagram, vector diagram, polar diagram, and funicular polygon. Resultant of

concurrent and parallel force system only.

4 Equilibrium:

4.1 Equilibrant and Lami’s Theorem:

Definition of equilibrant, relation between resultant and equilibrant, equilibrant of

concurrent and non-concurrent force system. Analytical and graphical conditions
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of equilibrium for concurrent, non-concurrent and parallel force system, free body

and free body diagram. Statement and explanation of Lami’s theorem, Application

of Lami’s theorem for solving various engineering problems.

5 Friction:

5.1 Definition:

Friction, limiting frictional force, coefficient of friction, angle of friction, angle of

repose, relation between angle of friction, angle of repose and coefficient of

friction. Cone of friction, types of friction, laws of friction, advantages and

disadvantages.

5.2 Equilibrium of body on Horizontal and inclined plane:

Equilibrium of body on horizontal plane subjected to horizontal and inclined force.

Equilibrium of body on inclined plane subjected to forces applied parallel to the

plane only. Concept of ladder fraction.

6 Centroid and Centre Of Gravity:

6.1 Centroid:

Definition of centroid. Moment of an area about an axis. Centroid of basic

geometrical figures such as square, rectangle, triangle, circle, semicircle and

quarter circle. Centroid of composite figure with not more than three geometrical

figures.

6.2 Center of gravity:

Definition, center of gravity of simple solids such as cylinder, sphere, hemisphere,

cone, cube, and rectangular block. Centre of gravity of composite solids with not

more than Two simple solids. (Hollow solids are not expected.)

7 Dynamics

7.1 Rectilinear motion:

Velocity, average velocity, uniform velocity, speed, displacement, acceleration,

retardation, motion under uniform acceleration & V-T diagram

7.2 Curvilinear motion:

Simple circular motion, Angular displacement, Angular velocity, Angular

acceleration and retardation

7.3 Work, power & energy:

Workdone, force-displacement diagram Workdone in stretching the compound

spring, Torque, workdone by torque.
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I.H.P., B.H.P. of engine - Equation of H.P. in terms of torque and R.P.M. -

Engineering Problems on it.

Kinetic and potential energy & Engineering problems on it

Simple numerical problems on all topics

Suggested Specifications Table with Hours and Marks (Theory):

Unit
No Topic Title Teaching

Hours

Distribution of Theory Marks
R

Level
U

Level
A

Level
Total
Marks

1 Simple Machines 06 02 04 04 10
2 Force Systems 06 02 02 04 08
3 Composition of forces 06 02 02 04 08
4 Equilibrium 06 02 02 04 08
5 Friction 06 02 04 04 10
6 Centroid and Centre Of Gravity 06 04 04 00 08
7 Dynamics 12 04 06 08 18

Total 48 18 24 28 70
Legends: R- Remember; U-Understand; A- Apply and above levels (Bloom’s revised Taxonomy).

Notes: This specification table shall be treated as a general guideline and actual distribution of
marks may slightly vary from table. But the questions from each topic should be asked as per marks
weightage. Numerical questions are to be asked only if specified.

List of experiments/Practicals:

Sr.
No. Unit Experiment Approx.

Hours

1 1

To find MA, VR, Efficiency, Ideal Effort, Effort lost in friction for
various loads and establish law of machine. Calculate maximum
efficiency and also check the reversibility of machines for the
following:

a. Differential axle and wheel
b. Single purchase crab or Double purchase crab
c. Weston’s differential pulley block or worm geared pulley

block
d. Simple Screw jack

10

2 2 Verify law of moments. 02
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3 4 Verify law of polygon of forces 02
4 4 Verify of Lami’s theorem 02

5 4 Verify the Equilibrium of parallel forces – simply supported beam
reactions 04

6 3

Graphical solutions for the following on A4 Size Graph Paper

a. Concurrent force system : Two problems
b. Parallel force system : Two problems

Engineering/Numerical problems on work, power and energy

12

Total 32

Notes: If possible an industrial visit should be arranged or videos should be shown of different
applications of this course.

References/ Books:

Sr. No. Author Title Publisher

01 R.S.Khurmi Engineering Mechanics S. Chand & Company Ltd.

02 Shames and Rao Engineering Mechanics Pearson Education.

03 R.C.Hibbeler Engineering Mechanics Pearson Education.

04 S. Ramamruthum Applied Mechanics Dhanpat Rai & Sones, Delhi.

Course Curriculum Development Committee:

a. Internal Faculty

i. Dr. D. K. Gupta.

ii. Mrs. S. S. Chavan

iii. Mrs. Meera Ansarwadekar.

b. External Faculty

i. Mr. Sandip Ransur (Lecturer, SBM Ploytechnic, Ville Parle)

Academic Coordinator Head of Department Principal

(Civil Engineering) Govt. Polytechnic Mumbai
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CO Vs PO matrix

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10
AM16 201.1 3 3 3 3 1 1 1 1 1 3
AM16 201.2 3 3 3 2 1 1 1 1 1 2
AM16 201.3 3 3 3 3 1 2 1 1 1 3
AM16 201.4 2 2 1 1 1 1 1 1 1 1
AM16 201.5 2 1 1 1 1 1 1 1 1 1

CO Vs PSO matrix

CO/PSOs PSO1 PSO2 PSO3

AM16 201.1

Identify the different forces & its effects on

objects, motion of bodies, and friction with

applications.

3 3 1

AM16 201.2
Apply the principles of equilibrium to Engineering

problems
3 2 1

AM16 201.3 Compare & analyze the simple machines 3 3 1

AM16 201.4
Interpret the concept of centroid and centre of

gravity
3 2 1

AM16 201.5
Analyze and solve the rectilinear & circular

motion, work, energy and power problems
3 2 1

Unit Number and COs

Sr.
No.

Unit
No. Topic Title COs

1 1 Simple Machines AM16 201.1, AM16 201.2, AM16 201.1

2 2 Force Systems AM16 201.1, AM16 201.2

3 3 Composition of forces AM16 201.1, AM16 201.2

4 4 Equilibrium AM16 201.1, AM16 201.2

5 5 Friction AM16 201.1, AM16 201.2

6 6
Centroid and Centre Of
Gravity AM16 201.1, AM16 201.2, AM16 201.4

7 7 Dynamics AM16 201.1, AM16 201.5
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Programme : Diploma in CE/CO/EC/EE/IS/IT/LT/LGFT/ME/RT

Course Code: NC16101 Course Title: Yoga

Compulsory / Optional: Compulsory

Teaching Scheme Examination Scheme

TH TU PR Total TH TS PR OR TW Total
- - 02 02 - - - - - -

Rationale:
Teenage is that period of our life when we are stuck between school, exams, sports, tuition

and many other activities which result in our mental and health disorders. Adolescence is an
important time for the development of mental health. Nowadays student’s life revolves around
academic activities, assignment help, to score good grades in the examination, performing
better at the workplace and a lot of other hectic activities. They don’t get much time for
themselves or to relax their mind. To get first in the race of life, they lack somewhere behind
and alleviate more and more stress for themselves. Yoga and meditation directly helps in
contributing to improve mental focus and concentration among students. Yoga soothes our
mind and body and helps to eliminate social and academic stress from students. Breath and
movement combine yoga which helps in soothing cramped and jammed bodies. It also helps
students in proper concentration while completing assignments and day to day work.

Course Outcomes:
Student should be able to

Psychomotor Outcomes:
1) Demonstrate proficiency at the poses covered in class (at a basic level)
2) Increase their dynamic flexibility

CO1
Apply forces and exert themselves using rarely used muscle groups3)

4) Perform proper breathing techniques
5) Perform each difficult pose to the greatest extent of their ability
Cognitive Outcomes:
1) Identify poses using the sanskrit name

CO2 2) Categorize poses from a list by increasing level of difficulty
3) Sequence three poses according to a practice
4) List the correct progressions into a given pose
5) Identify some of the major muscles used in any given pose
Affective/Social Outcomes:
1) Work quietly without disturbing classmates

CO3
2) Fun participating in the activity
3) Motivated to continue the activity outside of class
4) Assist a partner when called upon to help them with poses
5) Develop a greater sense of body self esteem and appreciation for the art of
yoga

Yoga
NC16

101
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Course Content Details:

Unit No Topics / Sub-topics Teaching Hours
1 The Origin and Philosophy of Yoga 2

1.1 What is Yoga?
1.2 Brief history and development of Yoga
1.3 The Fundamentals of Yoga
1.4 Yogic practices for health and wellness
1.5 General Guidelines for Yoga Practice
1.6 Food for thought
1.7 How Yoga can help?

2 Loosening Practices 2
2.1 Neck bending
2.2 Shoulder’s movement
2.3 Trunk movement
2.4 knee movement
2.5 Effective breathing techniques
2.6 Knowledge of asanas specific to desired health benefits

3 Yogasanas (Standing Postures) 6
3.1 Taḍasana
3.2 Vrksasana
3.3 Pada-Hastasana
3.4 Ardha Cakrasana
3.5 Trikonasana

4 Yogasanas (Sitting Postures) 6
4.1 Bhadrasana
4.2 Vajrasana
4.3 Ardha Ustrasana
4.4 Ustrasana
4.5 Sasakasana
4.6 Uttana Madhukasana
4.7 Marichyasana

5 Yogasanas (Prone Postures) 4
5.1 Makarasana
5.2 Bhujangasana
5.3 Salabhasana

6 Yogasanas (Supine Postures) 4
6.1 Setubandhasana
6.2 Uttanapadasana
6.3 Ardhahalasana
6.4 Pavanmuktasana
6.5 Savasana

Yoga NC16101
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7
Kapalabhati 2

8

Pranayama 2
7.1 Anuloma vilo ma pranayama
7.2 Sitali Pranaya ma
7.3 Bhramari Pranayama

9
Dhyana and Sankalp a 2

References/ Books:

Sr.
No.

Book Title Author P ublication

1
Common Yoga Protoco l Ministry of Ayurvedan Yoga & G overnment of India

naturopathy, unani, siddha and
Homeopathy (AYUSH)

2
Adiyogi: The Source of Yoga Sadhguru and Arundhathi H arper Collins

Subramaniam P ublication

3
Yoga: The Iyengar Wa y Silva Mehta, Mira Mehta, Shyam A .A. Knopf

Mehta
4 Asanas; Popular Yoga Swami Kuvalayananda P opular Prakashan

Reference Sites:
http://ayush.gov.in/event/commo n-yoga-protocol-2017

http://web.uvic.ca/~thopper/Pe3 52/2003/Lisa%20Jen%20&%20Mark%20Yoga/index.html

http://www.wikihow.com/Do-Y oga-for-Absolute-Beginners

Course Curriculum Developm ent Committee:
a. Internal Faculty

Ms. Pooja L. Chelani (Lecturer, Computer Engineering, Govt. Polytechnic Mumbai)

Ms. Usha C. Khake ( Lecturer, Computer Engineering, Govt. Polytec hnic Mumbai)

Ms. Sadaf A. H. Shaikh (Lecturer, Information Technology, Govt. Po lytechnic Mumbai)

b. External Faculty

Mrs. Mandeep Kaur (Yoga and Meditation Teacher Brahmavidya C ourse, Mumbai)



Academic Coordinator Head of Department
(Information Technology)

Principal
Govt. Poly technic Mumbai


