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RAJAGIRI SCHOOL OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF CIVIL ENGINEERING 

 

VISION 

The department strives to excel in the areas of academia, research and industry by 

moulding professionals in the field of Civil Engineering to build a sustainable world. 

MISSION 

To impart quality education and mould technically sound, ethically responsible 

professionals in the field of Civil Engineering with a broad skill set of creativity, critical 

thinking and effective communication skills to meet the desired needs of the society 

within realistic socio-economic environmental constraints. 

Program Educational Objectives (PEOs) 

Within a few years of graduation, the candidate is expected to have achieved the following 

objectives: 

PEO 1: Knowledge in Civil Engineering: Graduates shall attain state of the art knowledge 

in the various fields of Civil Engineering and will take every opportunity coming their way 

to augment the already existing knowledge. 

PEO 2: Successful in career: Graduates shall achieve successful career which they will be 

able to commit to with responsibility and passion. 

PEO 3: Commitment to society: Graduates shall display a high sense of social 

responsibility and ethical thinking and suggest sustainable engineering solutions 

Program Specific Outcomes (PSOs) 

Civil Engineering Graduates will be able to: 

PSO 1: Structural Analysis & Design Skills: Acquire ability to analyse, design and develop 

feasible solutions with emphasis to earthquake resistant design. 

PSO 2: Professional Skills: Acquire ability to confront real time problems by developing 

sustainable solutions. 

PSO 3: Interdisciplinary Skills: Graduates will be able to collaborate with engineers from 

other disciplines to develop products for the betterment of the society. 

Program Outcomes (POs) 

Engineering Graduates will be able to: 
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PO 1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

PO 2. Problem analysis: Identify, formulate, review research literature, and analyse 

complex engineering problems reaching substantiated conclusions using first principles 

of mathematics, natural sciences, and engineering sciences. 

PO 3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

PO 4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

PO 5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modelling to complex 

engineering activities with an understanding of the limitations. 

PO 6. The engineer and society: Apply reasoning informed by the contextual knowledge 

to assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

PO 7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

PO 8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

PO 9. Individual and team work: Function effectively as an individual, and as a member 

or leader in diverse teams, and in multidisciplinary settings. 

PO 10. Communication: Communicate effectively on complex engineering activities with 

the engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, and 

give and receive clear instructions. 

PO 11. Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary environments. 

PO 12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 
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ASSIGNMENT SCHEDULE 

DATE SUB. CODE SUBJECT 

1.9.2018 MA101 Calculus 

3.9.2018 PH100 Engineering Physics 

4.9.2018 BE100 Engineering Mechanics 

5.9.2018 BE101-01 Introduction to Civil Engineering 

6.9.2018 BE103 Introduction to Sustainable Engineering 

7.9.2018 EE100 Basics of Electrical Engineering 

2.11.2018 MA101 Calculus 

5.11.2018 PH100 Engineering Physics 

7.11.2018 BE100 Engineering Mechanics 

9.11.2018 BE101-01 Introduction to Civil Engineering 

12.11.2018 BE103 Introduction to Sustainable Engineering 

14.11.2018 EE100 Basics of Electrical Engineering 
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SCHEME: B.TECH 1ST SEMESTER 

COURSE 

CODE 
COURSE NAME L-T-P CREDITS 

EXAM 

SLOT 

MA101 Calculus 3-1-0 4 A 

PH100 Engineering Physics 3-1-0 4 B 

BE100 Engineering Mechanics 3-1-0 4 C 

BE101-01 Introduction to Civil Engineering 2-1-0 3 D 

BE103 Introduction to Sustainable Engineering 2-0-1 3 E 

EE100 Basics of Electrical Engineering 2-1-0 3 F 

PH110 Engineering Physics Lab 0-0-2 1 S 

CE110 Civil Engineering Workshop 0-0-2 1 T 

EE110 Electrical Engineering Workshop 0-0-2 1 T 

U100 Language Lab 0-0-3 0 U 

Total Credits = 24   Hours: 30  Cumulative Credits= 24 

 

 



MA 101 

CALCULUS 

 

  

A 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: CALCULUS 
SEMESTER:    S1 

L-T-P-CREDITS: 3-1-0-4 

COURSE CODE: MA101                                  

REGULATION: 2016 
COURSE TYPE: CORE 

COURSE AREA/DOMAIN: 

MATHEMATICS 
CONTACT HOURS: (3+1) hours/Week. 

CORRESPONDING LAB COURSE CODE 

(IF ANY): NIL 
LAB COURSE NAME: NIL 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I 

Basic ideas of infinite series and convergence.  Convergence tests –
comparison, ratio, root and integral tests (without proof). 
Geometric   series   and   p-series.   Alternating   series, absolute 
convergence, Leibnitz test. Maclaurins series-Taylor series - radius of 
convergence 

9 

II 

Partial derivatives - Partial derivatives of functions of more than two 
variables - higher order partial derivatives - 
differentiability, differentials and local linearity 
The chain rule - Maxima and Minima of functions of two variables - 
extreme value theorem (without proof) relative extrema. 

9 

III 

Introduction to vector valued functions - parametric curves in 3-
space. Limits and continuity - derivatives - tangent lines - derivative 
of dot and cross product definite integrals of vector valued functions. 
unit tangent - normal - velocity - acceleration and speed - Normal and 
tangential components of acceleration 
Directional derivatives and gradients-tangent planes and normal 
vectors. 

9 

IV 

Double integrals - Evaluation of double integrals - Double integrals in 
non-rectangular coordinates - reversing the order of integration. 
Area calculated as double integral  
Triple integrals - volume calculated as a triple integral 

9 

V 

Vector and scalar fields- Gradient fields – conservative fields and 
potential functions – divergence and curl - the 
Gradient operator , Laplacian 
Line integrals - work as a line integral- independence of path-
conservative vector field. 

8 

VI 
Green’s  Theorem (without proof- only for simply connected region 
in plane),  surface integrals – Divergence Theorem (without proof) , 
Stokes’ Theorem (without proof) 

10 

TOTAL HOURS 54 
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TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Anton, Bivens and Davis, Calculus, John Wiley and Sons. 

R1 Thomas Jr., G. B., Weir, M. D. and Hass, J. R., Thomas’ Calculus, Pearson. 

R2 B.S Grewal-Higher Engineering mathematics,Khanna publishers,New Delhi 

R3 Jordan, D. W. and Smith, P., Mathematical Techniques, Oxford University Press. 

R4 Kreyszig, E., Advanced Engineering Mathematics, Wiley India edition. 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

    

  

COURSE OBJECTIVES: 

1 In this course the students are introduced to some basic tools in Mathematics which 

are useful in modelling and analysing physical phenomena involving continuous 

changes of variables or parameters. The differential and integral calculus of 

functions of one or more variables and of vector functions taught in this course 

have applications across all branches of engineering. This course will also provide 

basic training in plotting and visualising graphs of functions and intuitively 

understanding their properties using appropriate software packages. 

 

COURSE OUTCOMES: 

Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 

Students are introduced to some basic tools which are useful in modelling and 

analysing physical phenomena. 

H            

2 

Students will get an awareness of phenomena involving continuous change of 

variables. 

H            

3 

Students are introduced to differential and integral calculus of functions of one 

or more variables and of vector functions. 

H  H          

4 
Students are introduced finding areas and volumes using integrals. 

H  H          

5 

Students will analyze the application of vector valued functions in physical 

applications. 

H            

6 
Students will be introduced to plotting and visualising graphs of functions. 

H M H          
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 JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 PO1 HIGH 
Fundamental knowledge in Calculus will help in analyzing 

engineering problems very easily 

CO2 PO1 HIGH 
Basic knowledge in continuous change in variables will help 

to model various engineering problems.  

CO3 

PO1 HIGH 

Basic knowledge in differential and integral calculus of 

functions of several variables helps in solving engineering 

problems 

PO3 HIGH 
Differential and integral calculus will help to design solutions 

for various engineering problems 

CO4 

PO1 HIGH 
Basic knowledge in finding areas and volumes is used for 

solving complex engineering problems 

PO3 HIGH 

Techniques of finding areas and volumes using integration is 

used for designing solutions for various engineering 

problems 

CO5 PO1 HIGH 
Concept of vector valued functions will give thorough 

knowledge in the application problems. 

CO6 

PO1 HIGH 
Plotting and visualizing graphs and surfaces will help in 

analyzing various engineering problems. 

PO2 MEDIUM 
Visualizing of graphs will help in easier formulation of 

various problems. 

PO3 HIGH 
Plotting and visualizing graphs and surfaces will help in 

designing solutions of complex problems easily. 

 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

Sl No DESCRIPTION PROPOSED ACTIONS 

   

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

  

 

WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 www.nptel.ac.in 

2 Open source software packages such as gnuplot, maxima, scilab, geogebra 

may be used as appropriate for practice and assignment problems. 
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DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CHALK & TALK  STUD. ASSIGNMENT  WEB RESOURCES  

 LCD/SMART 

BOARDS 
  STUD. SEMINARS   ADD-ON COURSES  

 

ASSESSMENT METHODOLOGIES-DIRECT 

ASSIGNMENTS  
STUD. 

SEMINARS  
 

TESTS/MODEL 

EXAMS 
 

UNIV. 

EXAMINATION 
 

STUD. LAB 

PRACTICES 
 

STUD. 

VIVA 
 

 MINI/MAJOR 

PROJECTS 
 CERTIFICATIONS  

ADD-ON 

COURSES 
 OTHERS      

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ASSESSMENT OF COURSE 

OUTCOMES (BY FEEDBACK, ONCE) 
 

 STUDENT FEEDBACK ON 

FACULTY (TWICE) 
 

ASSESSMENT OF MINI/MAJOR 

PROJECTS BY EXT. EXPERTS 
 OTHERS   

 

 

 

 

            Prepared by Approved by 

    Fr. Ajeesh Puthussery Dr. Antony V. Varghese 
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COURSE PLAN 

 

HOUR MODULE TOPICS PLANNED 
HOUR 1 

I 

Sequence and infinite series  
HOUR 2 Geometric series and harmonic series  
HOUR 3 Convergence test - comparison test  
HOUR 4 Sequence of partial sum 
HOUR 5 Limit comparison test  
HOUR 6 Ratio test 
HOUR 7 Root test 
HOUR 8 Alternating series, leibnitz's test  
HOUR 9 Absolute convergence  

HOUR 10 Maclaurian and taylor series  
HOUR 11 Radius of convergence  
HOUR 12 

II 

Partial derivatives of functions of more than 2 variables. 
HOUR 13 Higher order partial derivatives, differentiability 
HOUR 14 Chain rule,local linearity.  
HOUR 15 Maxima and minima of functions of two variables. 
HOUR 16 Extreme value theorem. 
HOUR 17 Relative extrema 
HOUR 18 Differential and local linearity  
HOUR 19 

III 

Vector calculus 
HOUR 20 Introduction to vector valued functions  
HOUR 21 Parametric curves in 3 dimensional space  
HOUR 22 Limit and continuity 
HOUR 23 Derivatives, tangent lines  
HOUR 24 Derivatives of dot and cross product  

HOUR 25 
Definite integrals of vector valued function, unit tangent and 
normal vectors. 

HOUR 26 Directional derivatives and gradient.  
HOUR 27 

IV 

Multiple integrals. 
HOUR 28 Double integrals, triple integtrals  
HOUR 29 Reversing the order of integration 
HOUR 30 Area by double integration  
HOUR 31 Volume by triple integration.  
HOUR 32 Volume - problems  
HOUR 33 

V 

Vectors and scalar field  
HOUR 34 Gradient field, conservative field & potential function.  
HOUR 35 Divergence and curl, del operator, laplacian operator  
HOUR 36 Line integral, work as line integral, conservative vector field. 
HOUR 37 

VI 

Green's theorem  
HOUR 38 Surface integral 
HOUR 39 Divergence theorem.  
HOUR 40 Stoke's theorem. 
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QUESTION BANK 

MODULE I 

1. For each of the following series, determine whether it converges.  If so, find the 

sum. 

a. 
1

1

2

3

n

n
n






  

b. 
1

1
ln

n

n

n





 
 
 

  

c. 
2

1

4

3

n

n
n






  

d. 
2

1

2

2n n n



 
  

e. 
 

2 1
1

3

2

n

n
n







  

2. State and prove divergence or convergence for each of the following series. 

a.  
1

!
1

3

n

n
n

n



  

b. 
 

1

cos

1n

n n

n



 
  

c. 
1

2

n

n

n n






  

d. 
1

2 !n

n
n

n

n





  

e. 
2

1

cos

n

n n

n






  

f. 
2

1

2

!

n

n

n

n





  

3. Find the radius and interval of convergence of the following power series. 

a. 
1 !

n

n

x

n





  

b. 
 

1

1
n

n

x

n






  

4. Find a Taylor series about a = 1 for the function 𝑓(𝑥) =
1

𝑥
. State the radius and 

interval of convergence. 

5. Use the binomial series to expand the function 𝑓(𝑥) =
1

𝑥2−2
 as a Maclaurin series.  

State the radius of convergence. 
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MODULE II 

1. Find 𝑓𝑥 and 𝑓𝑦for the following 

(i)  𝑦−3/2𝑡𝑎𝑛−1 (
𝑥

𝑦
) 

(ii)  𝑥3𝑒−𝑦 + 𝑦4𝑠𝑒𝑐√𝑥 . 

2. Find 
𝜕𝑤

𝜕𝑥
,

𝜕𝑤

𝜕𝑦
 𝑎𝑛𝑑

𝜕𝑤

𝜕𝑧
 for the following 

(i) 𝑤 = 2𝑦𝑒𝑧𝑠𝑖𝑛𝑥𝑧 

(ii) 𝑤 =
𝑥2−𝑧2

𝑦2+𝑧2 . 

3. A point moves along the intersection of the elliptic paraboloid 𝑧 = 𝑥2 + 3𝑦2 and 

the plane 𝑦 = 1. At what rate is 𝑧 changing with respect to 𝑥 when the point is at 

(3, 1, 12)? 

4. Find the slope of the tangent line at (-1, 1, 5) to the curve of intersection of the 

surface 𝑧 = 𝑥2 + 4𝑦2  and 

(i) the plane 𝑥 = −1 

(ii) the plane 𝑦 = 1. 

5. Calculate 
𝜕𝑤

𝜕𝑥
,

𝜕𝑤

𝜕𝑦
 using implicit differentiation for the following 

(i) 𝑥2 + 𝑧𝑠𝑖𝑛𝑥𝑦𝑧 = 0 

(ii) log(2𝑥2 + 𝑦 − 𝑧3) = 2𝑥. 

MODULE III 

1. Find the domain of 𝑟(𝑡) and the value at 

a. 𝑟(𝑡) = cos 𝜋𝑡 𝑖̂ − ln 𝑡 𝑗̂ + √𝑡 − 4�̂�, 𝑡0 = 7 

b. 𝑟(𝑡) = 〈2𝑒−𝑡, sin−1 𝑡 , ln(1 − 𝑡)〉, 𝑡0 = 0  

2. Find the limit 

a.  lim
𝑡→1

(
3

𝑡2 ,
ln 𝑡

𝑡2−1
, cos 3𝑡) 

b. lim
𝑡→∞

𝑡2+1

3𝑡2+2
𝑖̂ +

1

𝑡
𝑗̂ 

3. Determine whether 𝑟(𝑡) is continuous at 𝑡 = 0. Explain your reasoning. 

a. 𝑟(𝑡) = 𝑒𝑡𝑖̂ + 𝑗̂ + csc 𝑡 �̂� 

b. 𝑟(𝑡) = cos 𝑡 𝑖̂ + 𝑒3𝑡�̂� 

4. Find 𝑟′(𝑡) for  

a. 𝑟(𝑡) = 𝑡 sin 𝑡 𝑖̂ + tan−1 𝑡2 𝑗̂ + �̂� 

b. 𝑟(𝑡) = sec 𝑡 𝑖̂ + tan 𝑡 �̂� 

5. Given the speed of the particle 𝑣 = √(4𝑡 − 1)2 + cos2 𝜋𝑡. Find the scalar 

tangential component of acceleration at 𝑡 =
1

4
. 

6. Suppose that the position vector of a particle moving in a plane is 𝑟(𝑡) =

(𝑡 − 𝑡2)𝑖̂ − 𝑡2𝑗̂. Find the minimum speed of the particle and its location when it 

has this speed.  



Course Handout, S1CE 

Department of Civil Engineering, RSET   A.9 
 

 

7. Find the equation for the tangent plane and parametric equation for the normal 

line to the surface at the point 𝑃: 

𝑧𝑥2𝑦 − 4𝑧2 = −7; 𝑃(−3,1, −2) 

𝑥2 − 𝑥𝑦𝑧 = 56 ; 𝑃(−4,5,2) 

8. Find the directional derivative of 𝑓(𝑥, 𝑦) = tan(2𝑥 + 𝑦 ) ;at 𝑃 (
𝜋

6
,

𝜋

3
) , 𝜃 =

7𝜋

4
. 

9. Find a unit vector in the direction in which 𝑓 =
(𝑥+𝑧)

𝑧−𝑦 
 decreases most rapidly at 

𝑃(5,7,6). 

10. Find a unit vector in the direction in which 𝑓 = 𝑥3𝑧3 + 𝑦3𝑧 + 𝑧 − 1 increases most 

rapidly at 𝑃(1,1, −1). 

 

MODULE IV 

1.  Evaluate ∬ 𝑥𝑦(𝑥 + 𝑦)𝑑𝑥 𝑑𝑦 over the region bounded by the line y = x and the 

curve y = x2. 

2. Find by double integration the area lying inside the circle r = a sin  and outside 

the cardioid 𝑟 = 𝑎(1 − cos 𝜃) 

3. Change the order of integration  


a

a

ya

dydxyxf

22

0

),(  

4. Evaluate    dydxyxy
s

2  where s is a triangle with vertices (0,0), (10,1) and 

(1,1). 

5. Evaluate    dAyx
R

22 where R is bounded by circle 𝑦 = √2𝑥 − 𝑥2 and 𝑦 = 0. 

6. Evaluate the following integrals: 

a. 
 
1

0

2

0

2dxdyxy

 

b. 

   

2

0

2

2

2 dydxyx

x

x  

c. 

dydxyx

x

 






3

3

9

0

22

2

 

d. 
   

a b c

dxdydzzyx

0 0 0

222

 

e. 
 


0

1
2 )cos( dxdyx

y  

f. 
dAyx

R

  22

, where R is the part of the circle in the 1st quadrant 
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g.  
 

0

2/

0

)cos()sin( dydxyx  

7. Evaluate dydxx
R 

2  where R is the triangle with vertices (0, 0), (1, 3), and (2, 2).  

(Two iterated integrals are required.)  

8. Reverse the order of integration in 

a.  
2

2–

4

2
),(

x
dxdyyxf  

b.   
1

1– 1

3

),(
x

dxdyyxf . 

9. Reverse the order of integration in 

a.  
2

1–

2

2
),(

x

x
dxdyyxf  

b.  
1

0

2

),(
y

y
dydxyxf  

c.  

2 4

0
( , )

x

x
f x y dy dx



  . 

10. Evaluate  


4

0

4 2

dydxe
y

x  by reversing the order of integration. 

MODULE V 

1. Find ∇ ⋅ (�⃗� × �⃗�) where �⃗�(𝑥, 𝑦, 𝑧) = 2𝑥𝑖̂ + 𝑗̂ + 4𝑦�̂�and �⃗�(𝑥, 𝑦, 𝑧) = 𝑥𝑖̂ + 𝑦𝑗̂ − 𝑧�̂�. 

2. Find ∇ ⋅ (∇ × �⃗�)where �⃗⃗⃗�(𝒙, 𝒚, 𝒛) = 𝑒𝑥𝑧 �̂� + 3𝑥𝑒𝑦𝒋̂ − 𝑒𝑦𝑥�̂�. 

3. Find ∇ × (∇ × �⃗�)where �⃗⃗⃗�(𝒙, 𝒚, 𝒛) = 𝑦2𝑥�̂� − 3𝑦𝑧𝒋̂ + 𝑥𝑦�̂�. 

4. Evaluate the integral ∫ (3𝑥 + 2𝑦)𝑑𝑥 + (2𝑥 − 𝑦)𝑑𝑦
𝐶

 along the curve 

a. the straight line form (0,0) and (1,1) 

b. the parabolic arc 𝑦 = 𝑥2, form (0,0) and (1,1) 

c. the curve 𝑦 = sin (
𝜋𝑥

2
), form (0,0) and (1,1) 

d. the curve 𝑥 = 𝑦3, form (0,0) and (1,1) 

5. Evaluate the integral with respect to 𝑠 along the curve 𝐶. 

a.  ∫
𝑥

1+𝑦2 𝑑𝑠
𝐶

; 𝑥 = 1 + 2𝑡, 𝑦 = 𝑡 

b. ∫ 3𝑥2𝑦𝑧𝑑𝑠
𝐶

; 𝑥(𝑡) = 𝑡, 𝑦(𝑡) = 𝑡2, 𝑧(𝑡) =
2

3
𝑡3 

6. Evaluate the integral along the curve 𝐶 

a. ∫ (𝑥2 − 𝑦2)𝑑𝑥 + 𝑥𝑑𝑦
𝐶

; 𝐶: 𝑥(𝑡) = 𝑡
2

3, 𝑦(𝑡) = 𝑡 

b. ∫ 𝑥2𝑑𝑥 + 𝑥𝑦𝑑𝑦 + 𝑧2𝑑𝑧
𝐶

; 𝐶: 𝑥(𝑡) = sin 𝑡 , 𝑦(𝑡) = cos 𝑡 , 𝑧(𝑡) = 𝑡2 

7. Find the mass of a thin wire shaped in the form of the curve 𝑥(𝑡) = 2𝑡, 𝑦(𝑡) =

ln 𝑡 , 𝑧(𝑡) = 4√𝑡 (1 ≤ 𝑡 ≤ 4) if the density function is proportional to the distance 

above the 𝑥𝑦- plane. 

8. Use a line integral to find the area of the surface that extends upward from the 

semi-circle 𝑦 = √4 − 𝑥2 in the 𝑥𝑦-plane to the surface 𝑧 = 𝑥2𝑦. 
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9. Determine whether �⃗� is a conservative vector field. If so, find a potential function 

for it 

a. �⃗�(𝑥, 𝑦) = 3𝑦2𝑖̂ + 6𝑥𝑦𝑗̂ 

b. �⃗�(𝑥, 𝑦) = 𝑒𝑥 cos 𝑦 𝑖̂ − 𝑒𝑥 sin 𝑦 𝑗̂ 

c. �⃗�(𝑥, 𝑦) = 𝑥 ln 𝑦 𝑖̂ + 𝑦 ln 𝑥 𝑗̂ 

10. Confirm that the force �⃗� is conservative in some open connected region containing 

the 𝑃 and 𝑄, and then find the work done by the force field on a particle moving 

along an arbitrary smooth curve in the region form 𝑃 and 𝑄: 

a.  �⃗�(𝑥, 𝑦) = 2𝑥𝑦3𝑖̂ + 3𝑥2𝑦2𝑗̂; 𝑃(−3,0), 𝑄(4,1) 

b. �⃗�(𝑥, 𝑦) = 𝑒−𝑦 cos 𝑥 𝑖̂ − 𝑒−𝑦 sin 𝑥 𝑗̂; 𝑃 (
𝜋

2
, 1) , 𝑄 (−

𝜋

2
, 0) 

 

MODULE VI 

1. Use Stokes’ Theorem to evaluate ∬ 𝑐𝑢𝑟𝑙 �⃗� ⋅ 𝑑𝑆
𝑆

 where �⃗� = 𝑧2𝑖̂ − 3𝑥𝑦𝑗̂ + 𝑥3𝑦3�̂� 

and 𝑆 is the part of 𝑧 = 5 − 𝑥2 − 𝑦2 above the plane 𝑧 = 1. Assume that  𝑆 is 

oriented upwards. 

2. Use Stokes’ Theorem to evaluate ∫ �⃗� ⋅ 𝑑𝑟
𝐶

 where �⃗� = 𝑧2𝑖̂ + 𝑦2𝑗̂ + 𝑥�̂�  and C is the 

triangle with vertices(1,0,0), (0,1,0) and (0,0,1) with counter-clockwise rotation. 

3. Evaluate∬ 6𝑥𝑦 𝑑𝑆
 

𝑆
 where S is the portion of the plane 𝑥 + 𝑦 + 𝑧 = 1  that lies in 

front of the yz-plane. 

4. Evaluate ∬ 𝑧𝑑𝑆
𝑆

 where S is the upper half of a sphere of radius 2. 

5. Evaluate ∬ 𝑦𝑑𝑆
𝑆

 where S is the portion of the cylinder 𝑥2 + 𝑦2 = 3 that lies 

between 𝑧 = 0 and 𝑧 = 6 . 

6. For 𝑆: 𝑥2 + 𝑦2 + 𝑧2 = 1, 𝑧 ≥ 0 and �⃗�(𝑥, 𝑦, 𝑧) = 𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧�̂�, determine ∬ �⃗� ⋅ 𝑑𝐴
𝑆

 

and ∬ �⃗� × 𝑑𝐴
𝑆

. 

7. Compute the surface integral dAzyx
S

  )( , where 

10,0,:  xxyyxzS . 

8. For �⃗� = 𝑒𝑥 sin 𝑦 𝑖̂ + 𝑒𝑥 cos 𝑦 𝑗̂ + 𝑧2�̂�, find∫ �⃗� ⋅ 𝑑𝑟
𝐶

 , where 𝐶: √𝑡𝑖̂ + 𝑡2𝑗̂ + 𝑒√𝑡�̂�, 0 ≤

𝑡 ≤ 1.   

9. Evaluate ∫ �⃗⃗⃗� ⋅ 𝒅�⃗⃗�
𝑪

 , where �⃗⃗⃗�(𝒙, 𝒚, 𝒛) = −
𝒚

𝒛
�̂� −

𝒙

𝒛
+

𝒙𝒚

𝒛𝟐 �̂�, C is a piece wisely smooth 

curve from (1,1,1) to (2,-1,3) and not crossing the xy-plane. 

10. If �⃗� =
−𝑦�̂�+𝑥�̂�

𝑥2+𝑦2 , find ∫ �⃗� ⋅ 𝑑𝑟
𝐶

 , where 𝐶 is any closed curve. 
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SYLLABUS: 

UNIT DETAILS HOURS 

I 

OSCILLATIONS AND WAVES 
Introduction, Differential equation of damped harmonic oscillation, 
Forced harmonic oscillation and solutions, Resonance, Q-Factor, 
Sharpness of resonance, LCR circuit as an electrical analogue of 
mechanical oscillator, Differential equation and solution of one 
dimensional wave equation, Transverse vibrations of stretched string 

9 

II 

INTERFERENCE AND DIFFRACTION 
Interference in thin films and wedge shaped films for reflected 
system, Measurement of wavelength using Newton’s rings method, 
Refractive index of a liquid by Newton’s rings method, Interference 
filters and anti-reflection coatings, Fresnel and Fraunhofer 
diffraction, Fraunhofer diffraction at a single slit, Grating equation, 
Rayleigh criterion of resolution for a grating, Resolving power and 
dispersive power of a grating 

9 

III 

POLARISATION AND SUPERCONDUCTIVITY 
Polarization and types of polarized light, Double refraction, Nicol 
prism, quarter and half wave plate, Production and detection of 
different types of polarized light. Induced refringence, Kerr cell and 
polaroid, Superconductivity and Meissner effect, Type I and type II 
superconductors, BCS theory and high temperature superconductors 

9 

IV 

QUANTUM MECHANICS AND STATISTICAL MECHANICS 
Uncertainty principle and its applications, Time dependent and time 
independent Schrodinger equations, Physical meaning of wave 
function, Operators and Eigen value equation, One dimensional 
infinite square well potential, Quantum mechanical tunnelling, 
Microstates, macro states and phase space, Distribution equations of 
three statistics and Fermi energy significance  

9 

V 

ACOUSTICS AND ULTRASONICS 
Intensity and loudness of sound and absorption coefficient, 
Reverberation and reverberation time, Sabine’s formula, Factors 
affecting the acoustics of a building, Magnetostriction effect and 
Piezoelectric effect, Thermal and Piezoelectric method for the 

7 
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UNIT DETAILS HOURS 

detection of ultrasonic waves, NDT and medical applications of 
ultrasonic 

VI 

LASER AND PHOTONICS 
Properties of laser, Spontaneous and stimulated emission, Population 
inversion, Einstein’s coefficients and working principle of laser , Ruby 
laser, semiconductor laser and Helium-Neon laser, Holography and 
its applications, Basics of solid state lighting, Photodetectors and I-V 
characteristics of a solar cell, Optical fiber communication system, 
Industrial and medical applications of fibers, Optical sensors 

10 

TOTAL HOURS 53 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Aruldhas G, engineering Physics, PHI Ltd 

T2 Beiser A, Concepts of Modern Physics, McGraw Hill India Ltd 

T3  Bhattacharya and Tandon, Engineering Physics, Oxford India  

T4 Dominic and Nahari, A Text Book of Engineering Physics, Owl Books Publishers 

T5 Hecht. E, Optics, Pearson Education 

T6 Premlet B, Engineering Physics, McGraw Hill India Ltd 

R1 Brijlal and Subramanyam, A Text Book Of Optics, S. Chand & Co. 

R2 Mehta N, Applied Physics for Engineers, PHI Ltd 

R3 Palais J C, Fiber Optic Communications, Pearson Education 

R4 Pandey B K and Chathurvedi S, Engineering Physics, Cengage Learning 

R5 Philip J, A text book of Engineering Physics, Educational Publishers. 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 Higher secondary level physics   

  

COURSE OBJECTIVES: 

1 To provide a bridge to the world of technology from the basics of science. 

2 To equip the students with skills in scientific enquiry, problem solving and 

laboratory techniques. 

 

COURSE OUTCOMES: 

Sl No. PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 
An ability to differentiate harmonic oscillations and waves and apply the 
knowledge in mechanical and electrical systems 

H H    M M M M  M  

2 
Ability to differentiate between interference and diffraction 

H H   M  M  M    

3 Apply the knowledge of polarization in polaroids 
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Sl No. PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

H H     M  M  M  

4 
Distinguish between different types of superconductors 

M M   M  M  M    

5 

Explain microscopic phenomenon using concepts of quantum mechanics and 

statistical mechanics 

M M M  M  M  M M   

6 

Using the knowledge of acoustics in designing acoustically important 

buildings 

H H H  H H H  H    

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO1 HIGH 

Designing of instruments, structures and analysis using 

tools require fundamentals of oscillation , resonance and 

waves 

PO2 HIGH 
Applying the theoretical knowledge of resonance and waves 

to design and conduct experiments for data interpretation 

PO6 MEDIUM Selection of quality components for engineering design 

PO7 MEDIUM 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 

PO8 MEDIUM 
Applying the theoretical knowledge of resonance and waves 

to design and conduct experiments for data interpretation 

PO9 MEDIUM 
Helps to achieve the skills through poster presentation and 

thereby stimulating them for lifelong learning 

PO11 MEDIUM Enhanced lab experiments and creative questions 

CO2 

PO1 HIGH 
Designing of instruments, structures and analysis using 

tools require fundamentals of interference and diffraction 

PO2 HIGH 

Applying the theoretical knowledge of interference and 

diffraction to design and conduct experiments for data 

interpretation 

PO5 MEDIUM 
Knowledge of interference and diffraction for characterizing 

materials 

PO7 MEDIUM 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 

PO9 MEDIUM 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 

CO3 

PO1 HIGH Designing of polaroids require fundamentals of polarisation 

PO2 HIGH 
Applying the theoretical knowledge of polarisation to design 

and conduct experiments for data interpretation 

PO7 MEDIUM 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 
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CO PO MAPPING JUSTIFICATION 

PO9 MEDIUM 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 

PO11 MEDIUM Enhanced lab experiments and creative questions 

CO4 

PO1 MEDIUM 
Applying superconductivity in various branches of 

engineering 

PO2 MEDIUM 
Applying the theoretical knowledge of superconductivity for 

data interpretation 

PO5 MEDIUM Knowledge of superconductors for characterizing materials 

PO7 MEDIUM 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 

PO9 MEDIUM 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 

CO5 

PO1 MEDIUM 
Application of quantum and statistical mechanics in various 

branches of engineering 

PO2 MEDIUM 
Applying the theoretical knowledge of quantum and 

statistical mechanics for data interpretation 

PO3 MEDIUM 
Application of quantum and statistical mechanics 

fundamentals in engineering design 

PO5 MEDIUM 
Knowledge of quantum and statistical mechanics 

fundamentals in advanced engineering 

PO7 MEDIUM 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 

PO9 MEDIUM 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 

PO10 MEDIUM 
Application of quantum mechanics in advanced engineering 

fields 

CO6 

PO1 HIGH 
Application of ultrasonics in various branches oF 

engineering 

PO2 HIGH 
Applying the theoretical knowledge of ultrasonics in 

designing and conducting experiments 

PO3 HIGH 
Application of ultrasonics fundamentals in engineering 

design 

PO5 HIGH 
Knowledge of ultrasonics fundamentals in advanced 

engineering 

PO6 HIGH Knowledge of ultrasonics for characterizing materials 

PO7 HIGH 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 

PO9 HIGH 
Helps to achieve the skills through regular class 

discussion/seminar/postop presentation 

PO10 HIGH Application of ultrasonics in advanced engineering fields 
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GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

Sl No DESCRIPTION PROPOSED ACTIONS 

1 Basic concepts on resonant electrical circuits & laws 

associated with it 

Reading, Assignments 

2 An introduction to advanced quantum 

computational techniques 

Reading, Assignments 

3 Important superconductivity applications and 

techniques  

Reading, Assignments 

4 Applications of optical fiber sensors Reading, Assignments 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 INTERFERENCE & DIFFRACTION 

 Anti-reflection coatings and its practical applications 

 Effect of interference filters and its practical applications 

 X-ray diffraction 

 Types of diffraction gratings 

 Holograms and its relation with diffraction                                   

2 SUPERCONDUCTIVITY 

 Magnetic levitation techniques 

 Maglev trains 

 High temperature superconductors and its applications 

 Advanced superconducting technologies 

3 QUANTUM MECHANICS & STATISTICAL MECHANICS 

 Quantum Superposition 

 Quantum Entanglement 

 Electron Spin 

 Photon polarization 

 Qubits and Quantum computing 

 An introduction to statistical thermodynamics 

4 LASERS AND PHOTONICS 

 Laser induced spectroscopic techniques 

 Laser cooling 

 Laser guidance techniques 

 Different types of optical fibers 

 Propagation modes of optical fibers                                        
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WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 http://www.animations.physics.unsw.edu.au/jw/oscillations.htm 

2 http://www.itp.uni-hannover.de/~zawischa/ITP/diffraction.html 

3 http://science.howstuffworks.com/environmental/energy/superconductivit

y.htm 

4 http://plato.stanford.edu/entries/qm/ 

5 http://www.damtp.cam.ac.uk/user/tong/statphys.html 

6 http://www.coherent.com/products/?834/Lasers 

 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CHALK & TALK  STUD. ASSIGNMENT  WEB RESOURCES  

 LCD/SMART 

BOARDS 
  STUD. SEMINARS   ADD-ON COURSES  

 

ASSESSMENT METHODOLOGIES-DIRECT 

ASSIGNMENTS  
STUD. 

SEMINARS  
 

TESTS/MODEL 

EXAMS 
 

UNIV. 

EXAMINATION 
 

STUD. LAB 

PRACTICES 
 

STUD. 

VIVA 
 

 MINI/MAJOR 

PROJECTS 
 CERTIFICATIONS  

ADD-ON 

COURSES 
 OTHERS      

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ASSESSMENT OF COURSE 

OUTCOMES (BY FEEDBACK, ONCE) 
 

 STUDENT FEEDBACK ON 

FACULTY (TWICE) 
 

ASSESSMENT OF MINI/MAJOR 

PROJECTS BY EXT. EXPERTS 
 OTHERS   

 

 

 

 

        Prepared by Approved by 

    Deepthi Jayan. K Dr. Antony V. Varghese 
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COURSE PLAN 

 

HOUR MODULE TOPICS PLANNED 
HOUR 1 

1 

SHM- Differential equation and solution 

HOUR 2 
Damped harmonic oscillations – differential equations and 
solution, mechanical-electrical analogy 

HOUR 3 Problems 

HOUR 4 
Forced harmonic oscillations – differential equation and 
solution 

HOUR 5 Q-Factor, Resonance, sharpness of resonance, RLC circuit 
HOUR 6 Problems 

HOUR 7 
Waves, types of waves, one dimensional wave equation and 
solution, three dimensional wave equation 

HOUR 8 Transverse vibrations of a stretched string 
HOUR 9 

2 

Interference – introduction, coherence 
HOUR 10 Problems 

HOUR 11 
Thin film interference – reflected and transmitted systems, 
wedge shaped films 

HOUR 12 Newton’s rings derivation 
HOUR 13 Interference filters, anti-reflection coatings 
HOUR 14 Diffraction – Fresnel and Fraunhofer Diffraction 
HOUR 15 Problems 

HOUR 16 
Grating, grating equation, measurement of wavelength, 
Rayleigh criterion for resolution, resolving power and 
dispersive power of a grating 

HOUR 17 

3 

Polarisation, types of polarisation, double refraction, Nicol 
Prism 

HOUR 18 
Quarter Wave Plate, Half Wave Plate, Production and detection 
of polarised light 

HOUR 19 Problems 
HOUR 20 Birefringence, Kerr cell, Polaroids and applications 
HOUR 21 Superconductivity, Meissner Effect     
HOUR 22 Problems 
HOUR 23 Type 1 and Type 2 superconductors, BCS theory     
HOUR 24 Josephson's junction, SQUID and other applications     
HOUR 25 

4 

Introduction to Quantum Mechanics, Wavefunction concepts     
HOUR 26 Problems 

HOUR 27 
Heisenberg's Uncertainty Principle, Operators, Eigen Values 
and Eigen Functions 

HOUR 28 
Time Dependent and Time Independent Schrodinger 
Equations 

HOUR 29 
One dimensional infinite square well potential, Quantum 
mechanical tunneling 

HOUR 30 
Introduction to Statistical Mechanics, Classical and quantum 
statistics, Microstates and macrostates 

HOUR 31 Problems 
HOUR 32 Postulates of M.B., B.E., and F.D. statistics     
HOUR 33 Fermi Energy and Fermi Level 
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HOUR 34 

5 

Acoustics - Intensity and Loudness of sound, Reverberation 
HOUR 35 Problems 
HOUR 36 Sabine's Formula, Acoustics of a building 

HOUR 37 
Ultrasonics, Magnetostriction effect and oscillators. 
piezoelectric effect and oscillators 

HOUR 38 Detection of ultrasonics, NDT and other mediical applications 
HOUR 39 Problems 

HOUR 40 

6 

Laser - properties, Stimulated Emission and Population 
Inversion 

HOUR 41 Einstein Coefficients, Laser components 
HOUR 42 Ruby Laser, He - Ne Laser 
HOUR 43 Problems 
HOUR 44 Semiconductor laser, Applications of Laser     

HOUR 45 
Photonics - Basics, LED, photodetectors, Different types of 
photodiodes, Solar Cell 

HOUR 46 
Optical Fiber, Numerical Aperture, Acceptance angle, 
Applications of fibers in communication, fiber optic sensors 

HOUR 47 Problems & Revision 
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ASSIGNMENT – I 

 

1.   

a. What is a damped harmonic oscillator? 

b. Write down the differential equation of damped harmonic oscillator and 

obtain its solution. Show graphically the displacement-time curve for over 

damped, critically damped and underdamped cases of harmonic oscillator. 

Mention the conditions of their occurrence. 

2. What is resonance? Give examples for sharp and flat resonance. 

3. What is a forced harmonic oscillator? Obtain an expression for the displacement 

and amplitude of a forced oscillator. Draw the frequency response curve of a 

forced harmonic oscillator indicating resonance. 

4. Compare a mechanical oscillator with an electrical oscillator. 

5. A condenser of 2000pF is charged to a potential difference of 5V and then 

discharged through a coil of inductance 0.002H. Calculate the frequency of 

oscillation. 

6. A condenser of 2μF is discharged through a 1Ω resistance and 2H inductance. 

Calculate the frequency of oscillation and the quality factor of LCR circuit and find 

the time in which the amplitude of oscillations is reduced to 1%. 

 

ASSIGNMENT – II 

1. What is an interference filter? How is it constructed? 

2. With the help of Cosine law, how can you account for the colours of thin films? 

3. With the help of a diagram, deduce the conditions for darkness and brightness in 

the case of Fraunhofer diffraction at a single slit. Obtain the width of central 

maximum. 

4. Explain the action of a plane transmission grating. Derive the grating equation. 

5. What is double refraction? 

6. Distinguish between pine polarized light and unpolarized light. 

7. Define resolving power of grating. 

8. Define dispersive power of a grating element. 

9. Derive the expression for the diameter of the nth dark ring in Newton’s ring 

interference pattern. With necessary equations explain briefly the experimental 

procedure to determine the refractive index of a liquid. 

10. With necessary theory write the formation of interference pattern in an air wedge 

and derive an expression for the bandwidth. 

11. A parallel beam of monochromatic light falling normally on a diffraction grating 

produces a deviation of 14°43’ in the second order. If the grating has 5200 

lines/cm. Calculate the wavelength of the monochromatic radiation. 

12. What is the highest order of spectrum which may be seen with light of wavelength 

5XI0-5cm by means of grating with 3000 lines/cm. 
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13. A plane transmission grating has 6000 lines/cm. Find the angular separation 

between two wavelengths 500nm and 510nm in the 3rd order. 

14. Light of wave length 589.3 nm is incident normally on a plane transmission grating 

having 6000 lines/cm. Calculate the angle at which the principal maxima of the 

first order is formed. 

15. Light of wave length 6000A° falls normally on two glass plates enclosing a wedge-

shaped film. The plates touch at one end and are separated at 10 cm from that end 

by a wire. If the bandwidth of the interference pattern is 0.05 mm, find the 

diameter of the wire. 

 

ASSIGNMENT – III 

1. A string when stretched by a weight of 4kg gives a note of frequency 256 Hz. What 

weight will produce a frequency twice the above frequency? 

2. A parallel beam of monochromatic light falling normally on a diffraction grating 

produces a deviation of 14°43' in the second order. If the grating has 5200 

lines/cm calculate the wavelength of the monochromatic radiation. 

3. A plane polarized light of λ=6000A° is incident on a quartz crystal and parallel to 

the axis. If the refractive indices of the crystal for ordinary and extraordinary ray 

are 1.544 and 1.553, then find the least thickness for which the ordinary and 

extraordinary rays combine and emerge as plane polarized light. 

4. Equation of transverse wave travelling along a string is y=4sinπ(0.010x — 2.0t) 

where x and y are in centimeters and t is in second. Find (i) Amplitude (ii) 

Wavelength (iii) Initial phase at the origin and (iv) Frequency of the wave. 

5. What is the highest order of spectrum which may be seen with light of wavelength 

5XI0-5cm by means of grating with 3000 lines/cm. 

6. Calculate the thickness of a doubly refracting crystal required to introduce a path 

difference of λ/2 between the ordinary and extra ordinary rays. Given λ=6000A°, 

μo=1.544, μe=1.5533. 

7. A transverse wave on a stretched string is described by y(x,t)=4 

sin(25t+0.016+π/3) where x and y are in cm and t in second. Obtain the (i) 

speed (ii) amplitude (iii) frequency and (iv) Initial phase at the origin. 

8. In Newton’s ring arrangement nth dark ring formed by light of wavelength 6000 

A0 coincides with (n+1)th dark ring for light of wavelength 4500 A0. If the radius 

of curvature of convex surface is 90cm, find the diameter of the nth ring for light 

of wavelength 6000 A0. 

9. The refractive index of a calcite is 1.658 for ordinary ray and it is 1.486 for 

extraordinary ray. A slice having thickness 0.9×10-4cm is cut from the crystal. For 

what wavelength the slice will acts as a (i) Quarter wave plate. (ii) Half wave plate. 

10. A piece of wire 50cm long is stretched by a load of 2.5 kg and has a mass of 1.44 g. 

Find the frequency of the second harmonic. 

11. Light of wave length 6000A° falls normally on two glass plates enclosing a wedge 

shaped film. The plates touch at one end and are separated at 10 cm from that end 
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by a wire. If the bandwidth of the interference pattern is 0.05 mm, find the 

diameter of the wire. 

12. Light of wave length 589.3 nm is incident normally on a plane transmission grating 

having 6000 lines/cm. Calculate the angle at which the principal maxima of the 

first order is formed. 
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TUTORIAL QUESTIONS 

1. The displacement of a sound wave is given by u (x,t)= 1.5×103 sin (2ᴨx/8-80ᴨt) 

where x is measured in meters and t in seconds. Evaluate the amplitude, 

wavelength, frequency, velocity and direction of propagation of the wave. 

2. A wave of wavelength 0.30m is travelling down a 300m long wire whose total 

mass is 15kg. If the wire is under tension of 1000N, what is the velocity and 

frequency of the wave? 

3. A rope of mass 0.55kg is stretched between two supports 30m apart. If the tension 

in the rope is 150N, how long will a pulse take to travel from one support to the 

other? 
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PROGRAMME:   CE DEGREE: BTECH 

COURSE: ENGINEERING MECHANICS 
SEMESTER:    S1 

L-T-P-CREDITS: 3-1-0-4 

COURSE CODE: BE100                                  

REGULATION: 2016 
COURSE TYPE: BASIC 

COURSE AREA/DOMAIN: CIVIL 

ENGINEERING 

CONTACT HOURS: 4+1(tutorial) 

hours/Week 

CORRESPONDING LAB COURSE CODE 

(IF ANY): NIL 
LAB COURSE NAME: NIL 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I 

Statics: Fundamental concepts and laws of mechanics – Rigid body – 
Principle of transmissibility of forces 

2 

Coplanar force systems - Moment of a force - Principle of moments. 2 

Resultant of force and couple system. 4 

Equilibrium of rigid body - Free body diagram - Conditions of 
equilibrium in two dimensions - Two force and three force members. 

3 

II 

Types of supports - Problems involving point loads and uniformly 
distributed loads only.  

5 

Force systems in space - Degrees of freedom - Free body diagram -
Equations of equilibrium - Simple resultant and Equilibrium 
problems. 

4 

III 

Properties of planar surfaces - Centroid and second moment of area 
(Derivations not required) - Parallel and perpendicular axis theorem 
Centroid and Moment of Inertia of composite area.  

3 

Polar Moment of Inertia - Radius of gyration - Mass moment of inertia 
of cylinder and thin disc (No derivations required). 

2 

Product of inertia - Principal Moment of Inertia (conceptual level). 3 

Theorems of Pappus and Guldinus. 1 

IV 

Friction - Characteristics of dry friction - Problems involving friction 
of ladder, wedges and connected bodies.  

6 

Definition of work and virtual work - Principle of virtual work for a 
system of connection bodies - Problems on determinate beams only. 

4 

V 

Dynamics: Rectangular and Cylindrical co-ordinate system.  1 

Combined motion of rotation and translation - Concept of 
instantaneous centre - Motion of connecting rod of piston and crank 
of a reciprocating pump. 

4 

Rectilinear translation - Newton's second law - D'Alembert's 
Principle Application to connected bodies (Problems on motion of lift 
only). 

4 

VI Mechanical vibrations - Free and forced vibration - Degree of 
freedom.  

1 
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UNIT DETAILS HOURS 

Simple harmonic motion - Spring-mass model - Period - Stiffness -
Frequency - Simple numerical problems of single degree of freedom. 

7 

TOTAL HOURS 56 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1  Shames I. H., Engineering Mechanics - Statics and Dynamics, Pearson Prentice 

T2 Timoshenko S. & Young D. H , Engineering Mechanics, 

R1 Babu, J., Engineering Mechanics, Pearson Prentice Hall 

R2 Beer and Johnson, Vector Mechanics for Engineers - Statics and Dynamics, Tata 

Mc-Graw Hill Publishing Company Limited 

R3 Benjamin J., Engineering Mechanics, Pentex Book Publishers and Distributers 

R4 Bhavikkatti, S. S., Engineering Mechanics, New Age International Publishers 

R5 Hibbeler, R.C., Engineering Mechanics: Statics and Dynamics. Pearson Prentice 

Hall 

R6 Kumar K L., Engineering Mechanics, Tata Mc-Graw Hill Publishing Company 

Limited 

R7 Merriam J. L. and Kraige L. G., Engineering Mechanics – Vol. I and II, John Wiley 

R8 Rajasekaran S. and Sankarasubramanian, G., Engineering Mechanics, Vikas 

Publishing House Private Limited 

R9 Tayal A. K., Engineering Mechanics- Statics and Dynamics, Umesh Publications 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 

PHYSICS 
BASIC CONCEPTS OF FORCE 

AND ITS EFFECT ON BODIES 

HIGHER 

SECONDARY 

LEVEL 

 

MATHEMATICS 

BASIC KNOWLEDGE OF 

DIFFERENTIAL CALCULUS AND 

INTEGRAL CALCULUS 

HIGHER 

SECONDARY 

LEVEL 

  

COURSE OBJECTIVES: 

1 To apply the principles of mechanics to practical engineering problems. 

2 To identify appropriate structural system for studying a given problem and isolate 

it from its environment. 

3 To develop simple mathematical model for engineering problems and carry out 

static analysis. 

4 To carry out kinematic and kinetic analyses for particles and systems of particles. 
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COURSE OUTCOMES: 

Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 

The students will be able to solve problems dealing with forces and  determine 

the resultant 

H M           

2 

The students will be able to identify the forces acting on a body and draw the 

free body diagram 

H M           

3 

The students will be able to solve problems on forces acting on a body using 

vector approach  

M M           

4 

The students will be able to determine support reactions of beams subjected to 

concentrated loads and uniformly distributed loads 

H M           

5 

The students will be able to determine the centroid and moment of inertia of 

composite areas. 

H M           

6 

The students will be able to analyse the concept of friction to solve problems of 

bodies placed on rough surfaces. 

H H           

7 

The students will be able to solve problems on support reactions of beams 

using principle of virtual work. 

H M           

8 

The students will be able to make use of  the concept of Newton's second law to 

solve problems on bodies in motion 

H M           

9 

The students will be able to apply the concept of instantaneous centre to bodies 

having combined translation and rotation. 

H M           

10 

The students will be able to solve the problem using the concept of Simple 

Harmonic Motion 

H M           

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO1 HIGH 
Using the basic concept of resolution of forces in an 

important knowledge in the engineering field. 

PO2 MEDIUM 
Analysis of a given force system to determine its resultant 

involves problem analysis. 
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CO PO MAPPING JUSTIFICATION 

CO2 

PO1 HIGH 

The concept of free body diagram, i.e isolating a given body 

and the forces acting on it is direct application of a student’s 

engineering knowledge. 

PO2 MEDIUM 
By being able to draw the FBD of a given system, students 

will be able to solve complex engineering problems. 

CO3 

PO1 MEDIUM 
Vector approach is an important and easier alternative to 

the traditional scalar approach for engineering problems. 

PO2 MEDIUM 
The knowledge of representing and solving problems in 3 

dimensions. 

CO4 

PO1 HIGH 

The concepts of different types of supports and the 

reactions they provide is an important engineering 

knowledge. 

PO2 MEDIUM 

To analyse different beams for equilibrium to obtain the 

reactions at the supports improves the problem solving 

skills of a student. 

CO5 

PO1 HIGH 

The idea of the properties of different cross sections that an 

engineer has to encounter throughout his professional life 

is important engineering knowledge. 

PO2 MEDIUM 

To determine the properties of the different cross sections 

using the principles of basic integration helps improve 

problem solving skills of the student. 

PO9 LOW 
The centroid of a mild steel bar is done as a experiment  as 

team work in lab 

CO6 

PO1 HIGH 
How harmful friction can be eliminated and useful friction 

can be utilized is important engineering knowledge. 

PO2 HIGH 
Solving problems on friction involves the development of 

concepts of free body diagram, Newton’s laws etc. 

CO7 

PO1 HIGH 

The application of the concept of virtual displacement and 

virtual work as an alternative to the force approach is 

important engineering knowledge. 

PO2 MEDIUM 

Analysing the virtual work done by a body on giving it a 

virtual displacement involves application of the basic 

problem solving skills. 

CO8 

PO1 HIGH 

Newton’s Laws of motion are the foundation of many 

engineering subjects and hence it is important that the 

student knows how to apply them. 

PO2 MEDIUM 
Analysis of motion of bodies involve the concepts of 

Newton’s laws of motion and free body diagram. 

CO9 PO1 HIGH 
Concept of instantaneous centre involves the concepts of 

combined motion and theory of no-slip 
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CO PO MAPPING JUSTIFICATION 

PO2 MEDIUM 
The practical applications of the concept of instantaneous 

centre involves the famous mechanism of crank and shaft 

CO10 

PO1 HIGH 
Concept of Simple harmonic motion involves solution to the 

acceleration and velocity at any instant. 

PO2 MEDIUM 

The practical applications of the concept of Simple 

Harmonic motion  involves the mechanism of simple 

pendulum 

 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

Sl No DESCRIPTION PROPOSED ACTIONS 

1 Derivation of moment of inertia and centroid of 

planar surfaces 

NPTEL 

2 Rotational motion of rigid bodies NPTEL 

3 Analysis of truss NPTEL 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 Basic mechanics involved in the analysis of trusses 

2 Introduction to energy methods 

 

WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 www.nptel.ac.in 

 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CHALK & TALK  STUD. ASSIGNMENT  WEB RESOURCES  

 LCD/SMART 

BOARDS 
  STUD. SEMINARS   ADD-ON COURSES  

 

ASSESSMENT METHODOLOGIES-DIRECT 

ASSIGNMENTS  
STUD. 

SEMINARS  
 

TESTS/MODEL 

EXAMS 
 

UNIV. 

EXAMINATION 
 

STUD. LAB 

PRACTICES 
 

STUD. 

VIVA 
 

 MINI/MAJOR 

PROJECTS 
 CERTIFICATIONS  

ADD-ON 

COURSES 
 OTHERS      
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ASSESSMENT METHODOLOGIES-INDIRECT 

ASSESSMENT OF COURSE 

OUTCOMES (BY FEEDBACK, ONCE) 
 

 STUDENT FEEDBACK ON 

FACULTY (TWICE) 
 

ASSESSMENT OF MINI/MAJOR 

PROJECTS BY EXT. EXPERTS 
 OTHERS   

 

 

 

 

    Prepared by Approved by 

    Jibin Joseph Dr. Aysha Zeneeb Majeed 

 

 

                              

  



Course Handout, S1CE 
 

Department of Civil Engineering, RSET   C.8 

COURSE PLAN 

 

HOUR MODULE TOPICS PLANNED 
HOUR 1 

1 

Introduction to mechanics 
HOUR 2 Laws of mechanics  
HOUR 3 Force systems 
HOUR 4 Resultant , Equilibrant and Theorem of resolution 
HOUR 5 Determination of resultant of a system of forces 
HOUR 6 Tutorial  
HOUR 7 Free body diagram 
HOUR 8 Conditions of equilibrium for concurrent  force system 
HOUR 9 Problems 

HOUR 10 Problems (contd)  
HOUR 11 Moment - Varignon's Theorem  
HOUR 12 Conditions of equilibrium for non-concurrent  force system 
HOUR 13 Problems 
HOUR 14 Parallel forces in a plane - Force Couple system   

HOUR 15 
Reduction of a system of forces into a single force and force 
couple system 

HOUR 16 

2 

Types of supports,beams and loads   

HOUR 17 
Determination of support reactions for different types of 
beams with point loads and udl 

HOUR 18 Problems  
HOUR 19 Tutorials 
HOUR 20 Force systems in space   
HOUR 21 Resultant problems  
HOUR 22 Equilibrium Problems  
HOUR 23 Tutorials 
HOUR 24 

3 

Centroid - Theory   
HOUR 25 centroid of composite areas   
HOUR 26 Problems (Continued)  

HOUR 27 
Moment of Inertia - Parallel Axis theorem and Perpendicular 
axis theorem  

HOUR 28 Determination of moment of inertia of composite areas   
HOUR 29 Problems  on moment of inertia 
HOUR 30 Problems 
HOUR 31 Tutorials 

HOUR 32 
Mass moment of inertia, Product of inertia, Principal moment 
of inertia, Pappus Guldinus theorem   

HOUR 33 

4 

Friction -Laws of friction, angle of friction, angle of repose, 
limiting friction 

HOUR 34 Block Friction problems   
HOUR 35 Problems 
HOUR 36 Ladder friction problems   
HOUR 37 Problems 
HOUR 38 Wedge friction Problems   
HOUR 39 Problems  
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HOUR 40 Tutorial  

HOUR 41 
Principle of virtual work  - Determination of support reactions 
for statically determinate beams 

HOUR 42 Problems  
HOUR 43 Problems 
HOUR 44 

5 

Rectilinear translation: Newton's laws   
HOUR 45 Rectilinear motion with uniform acceleration 
HOUR 46 Rectilinear motion with variable acceleration 
HOUR 47 D'Alembert's Principle - Problems on lift motion   
HOUR 48 Problems on connected bodies 

HOUR 49 
Combined motion of rotation and translation -Instantaneous 
centre   

HOUR 50 
Motion of crank and piston of a reciprocating pump-
Instantaneous centre method 

HOUR 51 Problems 
HOUR 52 

6 

Mechanical Vibrations- Different types of vibrations 
HOUR 53 Simple harmonic Motion 

HOUR 54 
Determination of velocity and acceleration of a body executing 
SHM at different instants of time 

HOUR 55 Tutorial 
HOUR 56 Motion with single degree of freedom   
HOUR 57 Spring Mass Model-Natural frequency of vibration 
HOUR 58 Springs connected in series and parallel 
HOUR 59 Problems 
HOUR 60 Tutorial 
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ASSIGNMENT – I 

 

All questions are compulsory 

1. A beam AB of span 3 m, overhanging on both sides is loaded as shown in Figure 1. 

Determine the support reactions at A and B. 

 
Figure 1 

2. Concurrent forces of 1, 3, 5, 7, 9 and 11 N are applied at the centre of regular 

hexagon acting towards its vertices as shown in Figure 2. Determine the 

magnitude and direction of the resultant. 

 

 
Figure 2 

 
Figure 3 

 

3. Determine the magnitude and direction of the resultant of the forces acting on the 

ring as shown in Figure 3. 

4. A ball of weight 120N rests in a right angled groove as shown in Figure 4. If all the 

surfaces are smooth, determine the reactions at all points of contact. 

 
Figure 4 

 
Figure 5 
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5. Two smooth circular cylinders each of weight 100 N and radius 15 cm are 

connected at their centres by a string AB of length 40 cm and rest upon a 

horizontal plane as shown in Figure 5. The cylinder above them has a weight of 

200 N and a radius of 15 cm.  Find the force in the string AB and the reactions at 

points D and E.  

6. Block P=5kg and block Q of mass “m” kg are suspended through a cord which is in 

equilibrium as shown in Figure 6. Determine the mass of block Q. 

 
Figure 6 

7. A system of parallel forces is acting on a rigid bar as shown in Figure 7. Reduce 

this system into a ) a single force b) a force and a couple at A. 

 
Figure 7 

 
Figure 8 

8. A 5m bar of negligible weight rests in a horizontal position on the smooth planes 

as shown in Figure 8. Determine the load P and the reactions at supports. 

9. Determine the support reactions of a cantilever beam of span 6m carrying 

auniformly distributed load (UDL) of 6 kN/m. 

10. A beam ABCD as shown in Figure 9 is simply supported on a hinged support at A 

and on a roller support at D inclined at 450 with the vertical. Determine the 

horizontal and vertical components of reaction at support A. Also find the 

direction and magnitude of the resultant at A. 

 
Figure 9 
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ASSIGNMENT – II 

All questions are compulsory                                                   

1. Locate the centroid of the of a plane uniform lamina shown in Figure 10. 

 

 
Figure 10 

 
Figure 11 

2. Locate the centroid of the T section shown in Figure 11. 

3. Determine the coordinates of the centroid of the circular hole having 100 mm 

diameter to be cut in thin plate so that this point will be the centroid of the 

remaining shaded as shown in Figure 12. 

 
Figure 12 

 
Figure 13 

4. Determine the moment of inertia of the unshaded composite area with respect to 

its centroidal axes as shown in Figure 13. 

5. A simply supported beam of length 4m has a concentrated load of 5 kN at 1 m from 

the left support. It also has a uniformly distributed load of 2 kN/m over its right 

half. Determine the support reactions using the principle of virtual work. 

6. Determine the moment of inertia of the shaded area with respect to both axes 

shown in Figure 14. 
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Figure 14 

 

 

 
Figure 15 

 
7. A block of weight W1= 900N rests on the horizontal surface and supports on top 

of it another block of weight W2 = 225N. The block W2 is attached to a vertical 

wall by an inclined string AB. Find the magnitude of the horizontal force P applied 

to the lower block that will be necessary for the slipping to impend as shown in 

Figure 15. The coefficient of friction for all contact surfaces is 0.3. 

8. A uniform ladder of 4m length rests against a wall at an angle of 450 with the 

vertical as shown in the fig. The coefficient of friction between the ladder and the 

wall is 0.4 and that between the ladder and the floor is 0.5. If a man whose weight 

is one half of that of ladder ascends it, how high will he be when the ladder slips.  

9. Two identical blocks A and B of weight W are supported by a rigid bar inclined at 

450 with the horizontal as shown in Figure 16. If both the blocks are in limiting 

equilibrium, find the coefficient of friction between the block and the wall 

assuming it to be the same. 

 
Figure 16 

 

 

 

 

 
Figure 17 

10. A block weighing 10 kN is to be raised against a surface which is inclined at 600 

with the horizontal by means of 150 wedge as shown in Figure 17. Find the 

horizontal force (P) which will just start the block to move, if the coefficient of 

friction between all the surfaces of contact be 0.2. 
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TUTORIAL – I 

 

1. An electric-light fixture of weight Q = 178 N is supported as shown in Fig. A. Determine 

the tensile forces S1 and S2 in the wires BA and BC if their angles of inclination are as 

shown.  

(Ans. S1 = 130.3 N; S2 = 92.14 N) 

 
Figure R 

 

Figure S 

2. A ball of weight Q = 53.4 N rests in a right-angled trough as shown in Fig. B. Determine 

the forces exerted on the sides of the trough at D and E if all surfaces are perfectly 

smooth.  

(Ans. Rd = 46.25 N; Re = 26.7 N) 

3. A ball rests in a trough as shown in Fig. C. Determine the angle of tilt θ with the 

horizontal so that the reactive force at B will be one-third at A if all surfaces are 

perfectly smooth.  

(Ans. Θ =16.110) 

 

Figure T 

 
Figure U 

4. What axial forces does the vertical load P induce in the members of the system shown 

in Fig. D. Neglect the weights of the members themselves and assume an ideal hinge 

at A and a perfectly flexible string BC.  
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(Ans. S1 = P tanα, tension; S2 = P secα, compression) 

5. A right circular roller of weight W rests on a smooth horizontal plane and is held in 

position by an inclined bar AC as shown in Fig. E. Find the tension S in the bar AC and 

the vertical reaction Rb at B if there is also a horizontal force P acting at.  

(Ans. S = P secα; Rb = W + P tanα) 

 

Figure V 

 

Figure W 

6. A pulley A is supported by two bars AB and AC which are hinged at points B and C to 

a vertical mast EF (Fig. F). Over the pulley hangs a flexible cable DG which is fastened 

to the mast at D and carries at the other end G a load Q = 20 kN. Neglecting friction in 

the pulley, determine the forces produced in the bars AB and AC. The angles between 

the various members are shown in the figure.  

(Ans. S2 = 34.64 kN; S1 = 0) 

7. Two smooth circular cylinders, each of weight W = 445 N and radius r = 152 mm, are 

connected at their centers by a string AB of length l = 406 mm and rest upon a 

horizontal plane, supporting above them a third cylinder of weight Q = 890 N and 

radius r = 152 mm (Fig. G). Find the forces S in the string and the pressures produced 

on the floor at the points of contact D and E.  

(Ans. S = 398 N, tension; Rd = Re = 890 N) 
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Figure X 

 

Figure Y 

8. A weight Q is suspended from a small ring C, supported by two cords AC and BC (Fig. 

H) The cord AC is fastened at A while the cord BC passes over a frictionless pulley at 

B and carries the weight P as shown. If P = Q and α = 500, find the value of the angle 

β.  

(Ans. β = 800) 

9. A force P is applied at point C as shown in (Fig. I). Determine the value of angle α for 

which the larger of the string tension is as small as possible and the corresponding 

values of tension in the strings 1 and 2.  

(Ans. α = 600, S1 = S2 = 0.577 P) 

 

Figure Z 

 

Figure AA 

10. A system of coplanar parallel forces acting on a rigid bar as shown in Fig. J. Reduce 

this force system to (a) a single force, (b) a single force and a couple at A and (c) a 

single force and a couple at B.  

(Ans. (a) Ra = 60 N, down, �̅� from A = 0.75m; (b) Ra = 60 N, down Ma = -45 Nm; (c) 

60 N, down, MB = 165 N) 

11. The beam AB in Fig. K is hinged at A and supported at B by a vertical cord which passes 

over a frictionless pulley at C and carries at its end a load P as shown. Determine the 

distance x from A at which a load Q must be placed on the beam if it is to remain in 

equilibrium in a horizontal position. Neglect the weight of the beam.  
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(Ans. 𝒙 = 𝑷𝒍/𝑸) 

 
Figure BB 

 

Figure CC 

12. Using the method of projections, find the magnitude and direction of the resultant R 

of the four concurrent forces shown in Fig. L and having the magnitudes F1 = 1500 N, 

F2 = 2000 N, F3 = 3500 N and F4 = 1000 N.  

(Ans. R = 1842.6 N and α = 2270) 

13. Forces of 2, 3, 4, 5 and 6 kN are acting at one of the angular points of a regular hexagon 

towards the other angular points taken in order. Find the resultant of the system of 

forces.  

(Ans. R = 15.6 kN; α = 76.70) 

14. In Fig. M, weights P and Q are suspended in a vertical plane by strings 1, 2, 3, arranged 

as shown. Find the tension induced in each string if P = 2225 N and Q = 4450 N.  

(Ans. S1 = 4450 N; S2 = 4450 N; S3 = 596.2 N) 

 

Figure DD 

 

Figure EE 

15. Two vertical masts AB and CD are guyed by the wires BF and DG, in the same vertical 

plane and connected by a cable BD of length l, from the middle point E of which is 

suspended a load Q (Fig. N). Find the tensile force S in each of the two guy wires BF 

and BG if the load Q = 445 N and the length l = 6.1 m and sag d = 0.305 m.  

(Ans. S = 4450 N) 
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16. A ball of weight W rests upon a smooth horizontal plane and has attached to its centre 

two strings AB and AC which pass over frictionless pulleys at B and C and carry loads 

P and Q, respectively, as shown in Fig. O. If the string AB is horizontal, find the angle 

α that is string AC makes with horizontal when the ball is in a position of equilibrium. 

Also find the pressure R between the ball and the plane.  

(Ans. cosα = P/Q;  𝑹 = 𝑾−√𝑸𝟐 − 𝑷𝟐  ) 

 

Figure FF 

 

Figure GG 

17. Two cylinders of weights Q and R are interconnected by a bar of negligible weight 

hinged to each cylinder at its geometric center by ideal pins. Determine the magnitude 

of P applied at the center of cylinder R to keep the cylinders in equilibrium in the 

position shown in Fig. P. The following numerical data are given: Q = 2000 N and R = 

1000 N.  

(Ans. P ≈ 258 N) 
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TUTORIAL – II 

1. A boat is suspended on two identical davits like ABC which is pivoted at A and 

supported by a guide at B (Fig 1). Determine the reactions RA and RB at the points of 

support A and B if the vertical load transmitted to each davit at C is 4272 N. Friction 

in the guide at B should be neglected. 

(Ans: RA= 7121.73 N, RB= 5696.87 N) 

 
           Fig.1  Fig.2 

 
2. A man with weight 667.5 N stands on the middle rung of a 227.5 N ladder, as shown 

in Fig 2. Assuming the end B rests on the corner of a wall and a stop at A to prevent 

slipping, find the reactions at A and B.  

(Ans: RA= 820.5 N, RB= 199.0 N) 

3. A horizontal prismatic bar AB, of  negligible weight  and length l, is hinged to a vertical 

wall at A and supported  at B by a tie rod BC that makes the angle α with the horizontal 

(Fig 3). A weight P can have any position along the bar as defined by the distance x 

from the wall. Determine the tensile force S in the tie bar.  

(Ans: S = P x/l sinα) 

 
Fig .3                     Fig. 4 

4. A weightless bar AB is supported in a vertical plane by a hinge at A and a tie bar DC, 

as shown in Fig 4. Determine the axial force S induced in the tie bar by the action of a 

vertical load P applied at B.  

(Ans: S = 2P tension) 
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5. A bar AB hinged to the foundation at A and supported by a strut CD is subjected to a 

horizontal 50kN load at B, as shown in Fig 5. Find the tensile force S in the strut and 

the reaction RA.  

(Ans: S = 55.5 kN, Ra = 50 kN) 

 

 
  Fig 5                               Fig. 6 
6. Find graphically the reaction Ra and Rb induced at the supports A and B of the right 

angle bar ACB supported as shown in Fig. 6 and subjected to a vertical load P applied 

at the midpoint of AC.  

(Ans: Ra = 1.2P, Ra = 0.67P) 

7. A smooth right circular cylinder of radius r rests on horizontal plane and is kept from 

rolling by an inclined string AC of length of 2r (Fig.7). A prismatic bar AB of length 3r 

and weight Q is hinged at point A and leans against the roller. Find the tension S that 

will be induced in the string AC.  

(Ans: S = 0.433Q) 

    
  Fig.7        Fig.8 

8. A rocker of weight W having a circular shoe AB of radius a and with center at O rests 

on a horizontal surface and is pulled by a horizontal force P applied at O, as shown in 

Fig. 8. Find the position of equilibrium, as defined by the angle α, which the rocker will 

assume if its centre of gravity is at C, distance b from O along the bisecting radius OE.  

(Ans. sin α = Pa/wb) 

9. Determine the magnitude of a horizontal force P applied at the centre C of a roller of 

weight Q =4450 N and radius r = 380 mm which will be necessary to pull it over a 76 

mm curb. Also find what is the magnitude and the direction of the least force P min 

applied at C that will lift the roller over the curb in Fig. 9.  

(Ans: Pmin = 2670 N) 
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Fig.9     Fig.10 

 

10. A pair of adjustable players is used for turning a piece of 19 mm pipe as shown in Fig. 

10. For the dimensions shown, what compressive forces Q are applied to the sides of 

the pipe when the hand grip is represented by applied collinear forces P?  

(Ans: Q = 6P) 

11. A vertical load P is supported by a triangular bracket as shown in Fig. 11. Find the 

forces transmitted to the bolts A and B. Assume that the bolts B fit loosely in a vertical 

slot in the plate. 

(Ans: Ra= 1.25P, Rb = 0.75P) 

 

 
  Fig.11       Fig.12 

 

 

12. Find the magnitude of the pull P exerted on the nail C in Fig 12. If a horizontal force of 

178 N is applied to the handle of the wrecking bar as shown in Fig 12.  

(Ans: P = 1436.6 N)  

13. Determine the forces exerted on the cylinder at B and C by the spanner wrench shown 

in Fig. 12 due to a vertical force of 222.5 N applied to the handle as shown in Fig 13. 

Neglect friction at B.  

(Ans: RB = 1068 N, Rc = 1091 N) 
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  Fig.13     Fig.14 

14. A bracket ACB can slide freely on the vertical shaft BC but is held by a small collar 

attached to the shaft as shown in Fig. 13. Neglecting all friction, find the reactions at B 

and C for the vertical load shown.  

(Ans: Rb = 3814.3 N; Rc = 5861 N) 

15. Determine the support reactions. 

 
16. Determine the support reactions. 

 
17. Determine the support reactions. 
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18. Determine the support reactions. 
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TUTORIAL – III 

1. Locate the centroid of the shaded area shown in Figure 34. 

 
Figure 34 

 
Figure 35 

2. Referring to the Figure 35, locate the centroid of length of the mean centre line of the 

stirrup with the dimensions shown. 

3. Locate the centroid C of the shaded area obtained by cutting a semicircle of diameter 

‘a’ from the quadrant of a circle of radius ‘a’ as shown in the Figure 19. 

 

 

 
Figure 37 

4. Locate the centroid of the shaded area OADB shown in Figure 37. 

5. An isosceles triangle ADE is to be cut from a square ABCD of dimension a as shown in 

Figure 38. Find the altitude y of this triangle so that its vertex E will be the centroid of 

the remaining shaded area. 

Figure 36 
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Figure 38 

 
Figure 39 

 

6. Locate the centre of gravity of the plane truss shown in Figure 39, if all the bars have 

the same weight per unit length. 

7. A plane lamina ABCD is hung freely from point D. Find the angle made by DB with the 

vertical. (figure 7) 

 
Figure 40 

 

 
Figure 41 

 

8. Determine the moment of inertia of the shaded area with respect to the centroidal 

axis parallel and perpendicular to the side AB as shown in Figure 41. 

9. Determine the moments of inertia of the cross section of an iron beam with respect to 

the centroidal axes parallel and perpendicular to the axis AB as shown in Figure 42. 
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Figure 42 

 
Figure 43 

 
10. Determine the moment of inertia of the shaded area with respect to the centroidal 

axes parallel to AB as shown in Figure 43. 

 

  



Course Handout, S1CE 
 

Department of Civil Engineering, RSET   C.27 

TUTORIAL – IV 

1. To determine experimentally the coefficient of friction for steel on steel, flat plates of 

negligible weight compared with the large top weight W, are stacked on a horizontal 

plane as shown in figures. Alternate plates are held together by loose-fitting vertical 

pins A&B. The pin A is anchored to a steel slab, and a horizontal pull applied to the pin 

B as shown. If there are five moving plates and slipping occurs when the horizontal 

pull has the magnitude P, what is the coefficient f coefficient of friction µ? 

 
2. Two blocks connected by a link AB are supported on two rough planes as shown in 

figure. The coefficient of friction for block A on the horizontal plane is µ = 0.4. The 

angle of friction for block A on the plane is Ø= 150 .What is the smallest weight W of 

block A for which equilibrium of the system can exist? 

 
3. Referring to the figure below, the coefficients of friction are as follows: 0.25 at the 

floor, 0.30 at the wall, and 0.20 between blocks. Find the minimum value for a 

horizontal force P applied to the lower block that will hold the system in equilibrium. 
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4. A short semicircular right cylinder of radius r and weight W rests on a horizontal 

surface and is pulled at right angles to its geometric axis by a horizontal force P 

applied at the middle B of the front edge as shown in . Find the angle α that the flat 

face will make with the horizontal plane just before sliding begins if the coefficient of 

friction at the line of contact A is µ. The gravity force W must be considered as acting 

at the center of gravity C as shown. 

 
5. Two rectangular blocks of weight W1 = 150 N and W2 = 100 N are connected by a 

string and rest on an inclined on a horizontal surface as shown in. The coefficient of 

friction for all contiguous surfaces is µ = 0.2. Find the magnitude and direction of the 

least force P at which the motion of the blocks will impend. 
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6. A uniform ladder AB of length l=20 m and weight W is supported by the horizontal 

floor at A and by a vertical wall at B. It makes an angle 450 with horizontal. If a man, 

whose weight is one-half that of the ladder, ascends the ladder, how much length x of 

the ladder he shall climb before the ladder slips. If a boy now stands on the end A of 

the ladder, what must be his least weight w so that the man may go on the top of the 

ladder? Assume coefficient of friction between the ladder and the wall as 1/3 and that 

between the ladder and floor as ½. 

 
7. A block shown in figure. Weighing 1000 N is resting on a rough horizontal plane. The 

plane is gradually lifted to increase the angle θ. Determine whether sliding of block or 

overturning about A will occur first and the angle at which it occurs. Assume µ = 0.3. 
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8. A block of mass 200 kg is to be raised upwards by simultaneously pushing two 

identical wedges B and C under it. Each wedge weighs 200 N and the wedge angle is 

150. If the coefficient of friction at all surfaces in contact is 0.3, find the minimum value 

of forces P required for doing the job. 

 

 
9. A simply supported beam AB is 5 m long has an overhang BC 1 m. It Carries a load of 

3kN at point D 3m from A and another load of 1.5kNat C. Using method of virtual work, 

find reactions at supports A and B. 

 
 

10. Consider the beam AB which is simply supported at its supports and subjected to 

point load 10 kN at C as shown in figure. Find the reaction at B using the principle of 

virtual work. 

 

 
 

11. A simply supported beam AB of span 10 m is loaded as shown in fig. Calculate the 

reaction at A and B using principle of virtual work. 
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12. Consider a simply supported beam subjected to loading as shown in figure. Find the 

reaction at supports A and B using the principle of virtual work. 
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TUTORIAL – V 

1. An elevator has an upward acceleration of 1m/s2, what pressure will be transmitted 

to the floor of the elevator by a man weighing 600N travelling in the elevator? What 

pressure will be transmitted if the elevator has a downward acceleration of 2m/s2? 

Also find the upward acceleration of the elevator which could cause the man to exert 

a pressure of 1200N on the floor. 

 

2. In a reciprocating pump mechanism, the crank AB has a constant clockwise angular 

velocity of 2500rpm. For the crank position shown in fig determine a) the angular 

velocity of the connecting rod BD b) The velocity of the piston 

 

 
 

 

3. In a reciprocating pump, the piston, connecting rod and crank are shown in the fig. 

The crank OA has a constant speed of 1500rpm in clockwise. When crank OA is at 45ᴼ 

to the horizontal determine a) the angular velocity of the connecting rod AB and b) 

the velocity of the piston B. Take the length of the crank OA = 8cm and that of 

connecting rod AB = 16cm 
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4. The crank of a reciprocating pump is rotating at 210rpm. The lengths of the crank and 

the connecting rod are 200mm and 1m respectively. Find the velocity of the point A 

when the crank has turned through an angle of 45ᴼ with the horizontal as shown in 

fig. 

 
5. A lift carries a weight of 100N and is moving with a uniform acceleration of 2.45m/s2. 

Determine the tension in this cables supporting the lift, when 

a. Lift is moving upward 

b. Lift is moving downward 

 

6. A lift has an upward acceleration of 1.225m/s2 1) What force will a man weighing 

500N exert on the floor of the lift? 2) What force would he exert if the lift had an 

acceleration of 1.225m/s2 downwards? 3) What upward acceleration would cause his 

weight to exert a force of 600N on the floor? 

7. An elevator of weight 5kN starts from rest and moves upward with constant 

acceleration, travelling a distance of 10m is 5s. Find the tensile force in the cable 

during this accelerated motion. Neglect friction. 

8. An elevator weighs 2500N and is moving vertically downwards with a constant 

acceleration. Write the equation for the elevator cable tension. Starting from rest it 

travels a distance of 25m during an interval of 15seconds. Find the cable tension 

during this time. Neglect all other resistance to motion. 

 

9. An elevator weighing 5000N is ascending with an acceleration of 3m/s2. During this 

ascend, its operator whose weight is 700N is standing on the weighing pan placed on 

the floor. What is the weighing pan reading? What will be the total tension in the 

cables of elevator during this motion? 

10. A helical spring with negligible mass extends 0.3mm under a mass of 1.5kg and is 

made to support a mass of 50kg. The spring and the mass system is displaced 
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vertically through 13mm and released. Determine the frequency of natural vibration 

of system. Find also the velocity of the mass, when it is 6mm below its rest position. 

11. Find the natural frequency of the system shown in fig. below with k1=2000N/m, k2= 

2500N/m, k3 = 3000N/m, m= 5kg 

 
 

12. Find the natural frequency of the system shown in fig. Here k = 5×103 N/m, m = 40kg 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: INTRODUCTION TO CIVIL 

ENGINEERING 

SEMESTER:    S1 

L-T-P-CREDITS: 2-1-0-3 

COURSE CODE: BE 010-01                                  

REGULATION: 2015 
COURSE TYPE: BASIC 

COURSE AREA/DOMAIN: CIVIL 

ENGINEERING 
CONTACT HOURS: 2+1 hours/Week. 

CORRESPONDING LAB COURSE CODE 

(IF ANY): NIL 
LAB COURSE NAME: NIL 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I 

General Introduction to Civil Engineering - Various disciplines of 

Civil engineering, Relevance of Civil engineering in the overall 

infrastructural development of the country. Introduction to types of 

buildings as per NBC; Selection of site for buildings.  Types and 

classification of structures- buildings, towers, chimneys, dams, 

retaining walls, silos, water tanks, roads, railways, runways and 

pipelines. Setting out of building. Components of building and their 

functions.  

7 

II 

Classification of stones, Quality of good building stones, Quarrying, 

dressing. Tests, specifications, uses of common building stones, 

Composition of good brick earth, classification, quality of good brick 

earth. Field and laboratory test and specifications. Tile- 

classification, manufacture, Properties, tests, specification      

7 

III 

Cement-basic ingredients, manufacturing process, Grades, 

properties, specifications, tests  . Aggregates-Fine and coarse 

aggregates,  uses, properties, Tests on aggregates, Cement mortar-

types and preparations   

8 

IV 

Stone masonry-design of ashlar, Random rubble, coarse rubble, Dry 

rubble masonry, Brick masonry-types-instruction to all types of 

bonds, English bond, Comparison of stone and brick masonry     

7 

V 

Timber-properties-uses-classification and seasoning, defects, 

preservations and tests ,Hard board and particle board-manufacture 

and uses, Structural steel and steel as reinforcement, types, 

properties, uses and market forms    

6 

VI 

Floor and flooring materials-different types, Selection of floors and 

floor coverings, Roofs and roof coverings - types, Suitability, Types 

and selection of roofing material   

6 

TOTAL HOURS 41 
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TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Satheesh Gopi, Basic Civil Engineering, Pearson Publishers 

T2 Rangwala, Essentials of Civil Engineering, Charotar Publishing House 

T3 Anurag A. Kandya, Elements of Civil Engineering, Charotar Publishing house 

T4 
Rangwala S C and Ketki B Dalal, Engineering Materials, Charotar Publishing 

house 

T5 
Rangwala S C and Ketki B Dalal, Building Construction, Charotar Publishing 

house 

T6 
McKay, W. B. and McKay, J. K., Building Construction Volumes 1 to 4, Pearson 

India Education Services 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 
MATHEMATICS 

FUNDAMENTAL KNOWLEDGE 

OF TRIGONOMETRY 

SECONDARY 

SCHOOL LEVEL 

 

PHYSICS 

BASIC KNOWLEDGE ABOUT 

FRICTION, DENSITIES AND 

UNIT WEIGHTS. 

PLUS-TWO 

 

CHEMISTRY 

FUNDAMENTAL KNOWLEDGE 

ABOUT  MATERIAL  

PROPERTIES 

PLUS-TWO 

  

COURSE OBJECTIVES: 

1 To provide the students  an overview of the procession of Civil Engineering 

2 To give the students an illustration of the use and properties of various building 

materials and explain the building construction aspects 

 

COURSE OUTCOMES: 

Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 
Students will be able to Illustrate the fundamental aspects of Civil Engineering. 

M            

2 

Students will be able to explain the importance of civil engineering in the 

infrastructural development of the country. 

M L           

3 
Students will be able to discuss about various structures 

L            

4 

Students will be able to understand different components of building and 

setting out of a building. 

M L           



Course Handout, S1CE 
 

Department of Civil Engineering, RSET   D.4 

Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

5 

Students will be able to distinguish the various building materials, their 

specifications and applications. 

H            

6 

Students will be able to compare and illustrate different types of stone and 

brick masonry 

H M           

7 

Students will be able to develop the ability to identify different flooring and 

roofing materials 

H            

 

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 PO1 MEDIUM 

Basic knowledge about the fundamental aspects of Civil 

Engineering helps the student to solve Engineering problems 

in future 

CO2 

PO1 MEDIUM 

Awareness about the importance of Civil Engineering in the 

overall infrastructural development of the country help the 

students to address the future engineering problems 

PO2 LOW 

Awareness about the importance of Civil Engineering in the 

overall infrastructural development of the country gives the 

student the caliber to analyze complex engineering problems 

reaching substantiated conclusions 

CO3 PO1 LOW 

Basic knowledge about various structures gives the ability to 

the students to meet the specified needs with appropriate 

consideration. 

CO4 

PO1 MEDIUM 

Awareness about components of building and setting out of 

a building helps the students to solve Engineering problems 

in future 

PO2 LOW 

Awareness about components of building and setting out of 

a building gives the student the caliber to analyze complex 

engineering problems reaching substantiated conclusions 

CO5 PO1 HIGH 

Basic knowledge about various building materials, their 

specifications and applications helps the students to solve 

Engineering problems in future 

CO6 

PO1 HIGH 
Awareness about types of masonry help the students to 

address the future engineering problems 

PO2 MEDIUM 

Awareness about types of masonry gives the student the 

caliber to analyze complex engineering problems reaching 

substantiated conclusions 
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CO PO MAPPING JUSTIFICATION 

CO7 PO1 HIGH 

Basic knowledge about different flooring and roofing 

materials help the students to address the future engineering 

problems 

 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

Sl No DESCRIPTION PROPOSED ACTIONS 

1 Different types of cements Assignment, Lecturers 

2 Plan of a building, site plan, sanitary fittings Assignment 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 Surveying, Modern surveying equipments 

2 Concrete and its different grades 

 

WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 www.nptel.ac.in /courses/105102088/ 

 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CHALK & TALK  STUD. ASSIGNMENT  WEB RESOURCES  

 LCD/SMART 

BOARDS 
  STUD. SEMINARS   ADD-ON COURSES  

 

ASSESSMENT METHODOLOGIES-DIRECT 

ASSIGNMENTS  
STUD. 

SEMINARS  
 

TESTS/MODEL 

EXAMS 
 

UNIV. 

EXAMINATION 
 

STUD. LAB 

PRACTICES 
 

STUD. 

VIVA 
 

 MINI/MAJOR 

PROJECTS 
 CERTIFICATIONS  

ADD-ON 

COURSES 
 OTHERS      

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ASSESSMENT OF COURSE 

OUTCOMES (BY FEEDBACK, ONCE) 
 

 STUDENT FEEDBACK ON 

FACULTY (TWICE) 
 

ASSESSMENT OF MINI/MAJOR 

PROJECTS BY EXT. EXPERTS 
 OTHERS   

 

 

 

    Prepared by Approved by 

    Deepthi I Gopinath Dr. Aysha Zeneeb Majeed 

http://www.nptel.ac.in/
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COURSE PLAN 

 

HOUR MODULE TOPICS PLANNED 

HOUR 1 

1 

General introduction to civil engineering, History of civil 
engineering 

HOUR 2 
Relevance of civil engineering in the overall infrastructural 
development of the country 

HOUR 3 
Types and classification of structures- buildings, towers, 
chimneys 

HOUR 4 
Types and classification of structures- dams, retaining walls, 
silos, water tanks, roads, railways, runways and pipelines  

HOUR 5 Definition and types of building as per NBC Code of India  
HOUR 6 Selection of site for building, components of building  
HOUR 7 Setting out of building  

HOUR 8 

2 

Classification of stones, Quality of good building stones, 
Quarrying, dressing 

HOUR 9 Tests, specifications, uses of common building stones  

HOUR 10 
Composition of good brick earth, classification, quality of good 
brick earth  

HOUR 11 Field and laboratory test and specifications  
HOUR 12 Tile- classification, manufacture  
HOUR 13 Tiles-Properties, tests, specification 
HOUR 14 

3 

Cement-basic ingredients, manufacturing process  
HOUR 15 Grades, properties, specifications  
HOUR 16 Cement-tests  
HOUR 17 Aggregates-Fine and coarse aggregates, uses  
HOUR 18 Aggregates-properties, uses  
HOUR 19 Tests on aggregates  
HOUR 20 Cement mortar-types and preparations  
HOUR 21 

4 

Stone masonry-design of ashlar 
HOUR 22 Random rubble, coarse rubble  
HOUR 23 Dry rubble masonry  
HOUR 24 Brick masonry-types-instruction to all types of bonds  
HOUR 25 English bond 
HOUR 26 Comparison of stone and brick masonry  
HOUR 27 

5 

Timber-properties-uses-classification and seasoning  
HOUR 28 Timber-defects, preservations and tests  
HOUR 29 Hard board and particle board-manufacture and uses  
HOUR 30 Structural steel and steel as reinforcement 
HOUR 31 Types, properties, uses and market forms  
HOUR 32 

6 

Floor and flooring materials-different types  
HOUR 33 Selection of floors and floor coverings  
HOUR 34 Roofs and roof coverings - types  
HOUR 35 Suitability, Types and selection of roofing material  
HOUR 36 Types and selection of roofing material  
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ASSIGNMENT – I 

 

1. Explain advantages and need of Civil Engineering and also explain the challenges in 

Civil engineering. 

2. Differentiate between site plan and location plan. 

3. Briefly write the specifications of different building materials. 

 

To be submitted on September 3rd , 2018   

 

ASSIGNMENT – II 

  

1. Explain different types of cement. 

2. Draw the plan and elevation of  

a. One and half brick wall. 

b. Two brick wall in English bond. 

3. Discuss any seven defects occurring in timber. 

4. Discuss the various tests conducted on roofing tiles. 

 

 

To be submitted on November 2nd , 2018   
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TUTORIAL QUESTIONS 

Module 1 

1. Explain the following terms 

a. Retaining walls 

b. Chimneys 

c. Pipelines 

d. Roadways  

e. Towers 

f. Railways             

(1 mark, ICE, Jan, 2016 - Regular) 

2. Explain in detail about the classification of buildings as per NBC based on use or cha. 

3. With neat sketch explain the essential components of a residential building. 

4. What are the factors to be considered in the selection of site for a residential building? 

5. Explain the role of civil engineer to the society. 

6. Give the functions of any three building components. 

       (3 marks, ICE, Jan, 2016 - Regular) 

7. Explain the general requirements of site and building for planning a residential 

building. 

8. Classify the types of buildings as per National Building Code of India. 

       (3 marks, ICE, Jan, 2016 - Regular) 

9. List out the various building components of your house. 

       (2 marks, ICE, Jan, 2016 - Regular) 

10. Explain the relevance of Civil Engineering in the overall infrastructural development 

of the country. 

(3 marks, BCE, Jan, 2016-Regular) 

11. List out the types of building as per occupancy. Explain any two, each in about five 

sentences.        

(6 marks, BCE, Jan, 2016-Regular) 

12. Discuss the components of a building with a neat figure. 

      (6 marks, BCE, Jan, 2016-Regular) 

13. Write a note on the importance of civil engineering on infrastructural development of 

India. 

      (6 marks, BCE, May, 2016-Regular) 

14. Explain very briefly about the classification of buildings based on occupancy. 
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      (3 marks, BCE, May, 2016-Regular) 

15. Write a short note on various components of a residential building and their functions. 

      (6 marks, BCE, May, 2016-Regular) 

Module 2 

1. What is the minimum compressive strength of brick     

(1 mark, ICE, Jan, 2016 - Regular) 

2. Explain briefly about the classification of stones. 

3. List out the various types of tiles used in civil engineering  

(5 marks, ICE, Jan, 2016 - Regular) 

4. List some of the qualities of good stone. 

5. Discuss the various test to be conducted on stones.  

6. List out the various uses of common building stones. 

7. Enumerate the qualities which should be possessed by good building bricks. 

8. Discuss the various tests conducted on bricks. 

9. Discuss the various test conducted on roofing tiles.  

(6 marks, ICE, Jan, 2016 - Regular) 

10. Explain various classifications of tiles. 

11. List some of the properties of good tile. 

12. Explain variuos methods of quarrying stone. 

13. Write a note on various types of igneous rocks, giving examples for each type. 

14. Write a note on various types of sedimentary rocks, giving examples for each type. 

15. Enumerate various operations involved in the manufacture of bricks. 

 

Module 3 

1. Discuss various ingredients of Portland cement along with their functions. 

2. Discuss, with the help of flow chart, the dry method of manufacture of cement. 

3. Discuss, with the help of flow chart, the wet method of manufacture of cement. 

4. Explain the working of a rotary kiln used for manufacture of cement by wet process 

5. Distinguish between Ordinary Portland cement and Portland Pozzolana cement 

6. Distinguish between setting and hardening of cement . 

7. Distinguish between dry and wet process of cement. 

8. Discuss various properties of aggregates. 

9. What are the various tests to be conducted on aggregates? 

10. Explain different types of cement mortar. 

11. Explain the preparation of cement mortar.  
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Module 4 

1. Explain in detail ashlar masonry. 

2. Discuss random rubble masonry. 

3. Distinguish between coarse rubble and dry rubble masonry. 

4. Explain different types of brick masonry. 

5. Explain English bond in detail. 

6. Distinguish between stone and brick masonry. 

Module 5 

1. Enumerate various uses of timber. 

2. What are the advantages and disadvantages of timber. 

3. Discuss in brief various characteristics of timber. 

4. Give the classification of timber with examples. 

5. What are the objects of seasoning of timber? 

6. Explain various defects in timber. 

7. What do you understand by preservation of timber? 

8. Explain various types of preservatives used for timber. 

9. Explain the manufacture of hard board. 

10. Explain the manufacture of particle board. 

11. Discuss the uses of hard board. 

12. Discuss the uses of particle board. 

13. Distinguish between structural steel and reinforcement steel. 

14. Discuss various uses of steel. 

15. What are the properties of steel? 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: INTRODUCTION TO 

SUSTAINABLE ENGINEERING 

SEMESTER:    S1 

L-T-P-CREDITS: 2-1-0-3 

COURSE CODE: BE103                                  

REGULATION: 2016 
COURSE TYPE: CORE 

COURSE AREA/DOMAIN: ENGINEERING 

(All Branches) 

CONTACT HOURS: 2 + 1(Tutorial) 

Hours/Week 

CORRESPONDING LAB COURSE CODE 

(IF ANY): NIL 
LAB COURSE NAME: NIL 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I 

Sustainability - Introduction, Need and concept of sustainability, 
Social- environmental and economic sustainability concepts. 
Sustainable development, Nexus between Technology and 
Sustainable development, Challenges for Sustainable Development. 
Multilateral environmental agreements and Protocols - Clean 
Development Mechanism (CDM), Environmental legislations in India 
- Water Act, Air Act. 

L4 

Students may be assigned to do at least one project eg:  
a) Identifying/assessment of sustainability in your neighbourhood 

in education, housing, water resources, energy resources, food 
supplies, land use, environmental protection etc. 

b) Identify the threats for sustainability in any selected area and 
explore solutions for the same  

P1 

II 

Air Pollution, Effects of Air Pollution; Water pollution- sources, 
Sustainable wastewater treatment, Solid waste - sources, impacts of 
solid waste, Zero waste concept, 3 R concept. Global environmental 
issues- Resource degradation, Climate change, Global warming, 
Ozone layer depletion, Regional and Local Environmental Issues. 
Carbon credits and carbon trading, carbon foot print.   

L6 

Students may be assigned to do at least one project for eg:  
a) Assessing the pollution status of a small area  
b) Programmes for enhancing public environmental awareness  
c) Observe a pond nearby and think about the different measures 

that can be adopted for its conservation 

P3 

III 

Environmental management standards, ISO 14000 series, Life Cycle 
Analysis (LCA) - Scope and Goal, Bio-mimicking, Environment Impact 
Assessment (EIA) – Procedures of EIA in India.    

L4 

Students may be assigned to do at least one project eg:  
a) Conducting LCA of products (eg. Aluminium cans, PVC bottles, 

cars etc. or activities (Comparison of land filling and open 
burning)  

b) Conducting an EIA study of a small project (eg. Construction of a 
building)   

P2 
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UNIT DETAILS HOURS 

IV 

Basic concepts of sustainable habitat, Green buildings, green 
materials for building construction, material selection for sustainable 
design, green building certification, Methods for increasing energy 
efficiency of buildings. Sustainable cities, Sustainable transport.  

L5 

Students may be assigned to do at least one project eg:  
a) Consider the design aspects of a sustainable building for your 

campus  
b) Explore the different methods that can be adopted for 

maintaining a sustainable transport system in your city. 

P2 

V 

Energy sources: Basic concepts-Conventional and non-conventional, 
solar energy, Fuel cells, Wind energy, Small hydro plants, bio-fuels, 
Energy derived from oceans, Geothermal energy.. 

L5 

Students may be assigned to do at least one project eg:  
a) Find out the energy savings that can be achieved by the 

installation of a solar water heater  
b) Conduct a feasibility study for the installation of wind mills in 

Kerala  

P2 

VI 

Green Engineering, Sustainable Urbanisation, industrialisation and 
poverty reduction; Social and technological change, Industrial 
Processes: Material selection, Pollution Prevention, Industrial 
Ecology, Industrial symbiosis.  

L5 

Students may be assigned to do a group project eg:  
a) Collect details for instances of climate change in your locality  
b) Find out the carbon credits you can gain by using a sustainable 

transport system (travelling in a cycle or car-pooling from college 
to home)  

c) Have a debate on the topics like: Industrial Ecology is a Boon or 
Bane for Industries?/Are we scaring the people on Climate 
Change unnecessarily?/Technology enables Development 
sustainable or the root cause of unsustainability? 

P3 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 
Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design 

and Case Studies, Prentice Hall.  

T2 
Bradley. A.S; Adebayo,A.O., Maria, P. Engineering applications in sustainable 

design and development, Cengage learning  

T3 
Environment Impact Assessment Guidelines, Notification of Government of 

India, 2006  

T4 
Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis 

Publication, London, 1998  

T5 

ECBC Code 2007, Bureau of Energy Efficiency, New Delhi Bureau of Energy 

Efficiency Publications-Rating System, TERI Publications - GRIHA Rating 

System  

T6 
Ni bin Chang, Systems Analysis for Sustainable Engineering: Theory and 

Applications, McGraw-Hill Professional.  
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T/R BOOK TITLE/AUTHORS/PUBLICATION  

T7 
Twidell, J. W. and Weir, A. D., Renewable Energy Resources, English Language 

Book Society (ELBS).  

T8 
Purohit, S. S., Green Technology - An approach for sustainable environment, 

Agrobios publication 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 SCIENCE BASIC KNOWLEDGE  SCHOOL LEVEL 

  

COURSE OBJECTIVES: 

1 To have an increased awareness among students on issues in areas of 

sustainability  

2 To understand the role of engineering and technology  in sustainable 

development 

3 To know the methods, tools, and incentives for sustainable product-service 

system development  

4 To establish a clear understanding of the role and impact of various aspects of 

engineering and engineering decisions on environmental, societal, and economic 

problems.  

 

COURSE OUTCOMES: 

Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 

The students should have knowledge about the concept and importance of 

sustainability 

L L           L         

2 

The students should be able to understand different types of pollution and 

waste generation, their causes, effects and control 

  L M     M             

3 

The students should be able to understand environmental management 

standards and environmental impact assessment 

        L           L L 

4 

The students should be able to understand the concepts of biomimicking, green 

engineering, green building, sustainable habitat, sustainable urbanisation 

    M L                 

5 

Students should have a knowledge of various types of conventional and non-

conventional energy sources 

            M           

6 

Students should be able to understand the role of engineering and technology 

in sustainable development 

    L     L             
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JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO1 LOW 
Fundamental awareness  about the concept and importance 

of sustainability is essential for the existence in future world 

PO2 MEDIUM 

The basic knowledge in sustainability helps to identify and 

analyze the impact caused to the environment by human 

activities 

PO8 LOW 

Ability to apply ethical principles in professional life by 

adhering to the responsibilities and norms of the 

engineering practice through understanding true meaning 

of sustainability concept. 

CO2 

PO2 LOW 

Learning the basic concepts about types, causes and effects 

of pollution in sustainability helps to identify and analyze 

the environmental issues and derive solutions for the same 

PO3 MEDIUM 

LCA and EIA study helps to minimize the environmental 

pollution to a greater extent by designing solutions for 

complex engineering problems 

PO6 MEDIUM 
The study of zero waste and 3R waste concepts helps to  

assess societal, health, safety, legal and cultural issues 

CO3 

PO5 LOW 

Fundamental knowledge about Environmental Impact 

Assessment creates an awareness about various 

engineering applications in environmental management 

PO11 LOW 

Environment impact assessment study helps the students to 

build a strong foundation for developing an efficiency in 

handling the project 

PO12 LOW 

Study of importance of ISO standards in environment 

management develops a thirst in students for lifelong 

learning in in the broadest context of technological change. 

CO4 

PO3 MEDIUM 

Thorough understanding of biomimicking concept helps to 

design solutions for complex engineering problems and 

design system processes that meet the specified needs with 

due consideration given for the public health and safety, and 

the cultural, societal, and environmental considerations. 

PO4 LOW 

Valid solutions for environmental problems can be derived 

by conducting experiments on various human practices with 

the knowledge obtained through the concepts of green 

engineering, green building and sustainable habitat 

CO5 PO7 MEDIUM 

Basic knowledge of various types of conventional and non-

conventional energy sources helps to understand the impact 

of the professional engineering solutions in societal and 

environmental contexts. 
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CO PO MAPPING JUSTIFICATION 

CO6 

PO3 LOW 
Study of sustainable building materials in the construction 

industry introduces many innovative materials into markets  

PO6 LOW 

Basic sustainability principles help in understanding the 

importance of role that sustainability plays in the future 

existence of society  

 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CHALK & TALK  STUD. ASSIGNMENT  WEB RESOURCES  

 LCD/SMART 

BOARDS 
  STUD. SEMINARS   ADD-ON COURSES  

 

ASSESSMENT METHODOLOGIES-DIRECT 

ASSIGNMENTS  
STUD. 

SEMINARS  
 

TESTS/MODEL 

EXAMS 
 

UNIV. 

EXAMINATION 
 

STUD. LAB 

PRACTICES 
 

STUD. 

VIVA 
 

 MINI/MAJOR 

PROJECTS 
 CERTIFICATIONS  

ADD-ON 

COURSES 
 OTHERS      

 

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ASSESSMENT OF COURSE 

OUTCOMES (BY FEEDBACK, ONCE) 
 

 STUDENT FEEDBACK ON 

FACULTY (TWICE) 
 

ASSESSMENT OF MINI/MAJOR 

PROJECTS BY EXT. EXPERTS 
 OTHERS   

 

 

 

 

    Prepared by Approved by 

    Jayakumar J Dr. Aysha Zeneeb Majeed 
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COURSE PLAN 

HOUR MODULE TOPICS PLANNED 

HOUR 1 

1 

Introduction to subject. Discussion on various modules and 
class test 

HOUR 2 Sustainability-introduction, need & concept of sustainability  

HOUR 3 
Social, environmental and economic sustainability concepts 
sustainable development  

HOUR 4 
Nexus between technology & sustainable development, 
Challenges for sustainable development  

HOUR 5 Multilateral environmental agreements and protocols  
HOUR 6 Clean development Mechanism  
HOUR 7 Environmental legislations in India- Water Act, Air act  
HOUR 8 

2 

Air Pollution-Effects of air pollution  
HOUR 9 Tutorial 1- Class test  

HOUR 10 Water pollution-sources, sustainable wastewater treatment  
HOUR 11 Solid waste-sources, impacts of solid waste 
HOUR 12 Zero waste concept, 3R concept  

HOUR 13 
Global environmental issues-resource degradation, climate 
change 

HOUR 14 Global warming, ozone layer depleton 
HOUR 15 Regional and local environmental issues  
HOUR 16 Carbon credits and carbon trading, carbon footprint  
HOUR 17 Tutorial 2 presentation of assignment 1 
HOUR 18 

3 

Environmental management standards, ISO 14000 series 
HOUR 19  Life Cycle Analysis, LCA-Scope and goal 
HOUR 20 Bio-mimicking  
HOUR 21 Tutorial 3- presentation of assignment 2  

HOUR 22 
Environment Impact Assessment (EIA)- Procedures of EIA in 
India 

HOUR 23 Tutorial 4- Seminar on energy sources:  non conventional 
HOUR 24 

4 

Basic concepts of sustainable habitat 
HOUR 25 Green buildings, green materials for building construction  
HOUR 26 Material selection for sustainable design 
HOUR 27 Green building certification 
HOUR 28 Methods for increasing energy efficiency of buildings  
HOUR 29 Sustainable cities, sustainable transport  
HOUR 30 Tutorial 5- Seminar on solar energy 
HOUR 31  Tutorial 6-Seminar on  fuel cells 
HOUR 32 

5 
Energy sources: Conventional energy sources- Basic concepts 

HOUR 33 Tutorial 7-Seminar on  wind energy, small hydro plants  
HOUR 34 Tutorial 8-Seminar on  bio-fuels   
HOUR 35 

6 

Green engineering, sustainable urbanisation  
HOUR 36 Sustainable industrialization, poverty reduction 
HOUR 37 Social and technological change  
HOUR 38 Seminar on energy derived from oceans 
HOUR 39 Industrial processes: material selection, pollution prevention  
HOUR 40 Industrial ecology, industrial symbiosis  
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ASSIGNMENT – I (Module 1 & 2) 

1. The idea of sustainability originated a few decades before. But the achievement of 

goal of sustainability is not yet accomplished. Discuss your views regarding this. 

2. Discuss the roles that the mass media can play in environmental education 

programme. 

3. Identify few issues of our state which are posing major threats to our 

sustainability. 

 

ASSIGNMENT – II (Module 3 & 4) 

1. Discuss about the regional and local environmental issues. 

 

ASSIGNMENT – III (Module 5 & 6) 

1. Discuss about solar energy and its applications. 

2. Write short description on Fuel cells. 

3. Write short description on Bio-fuels. 

4. Discuss about Hydro-electric power plants. 
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QUESTION BANK 

MODULE I 

1. What is sustainable development?                                            

2. Write short note on the need of environment sustainability.     

3. Comment on challenges for sustainable development in our country and suggest a 

way to overcome the same.            

4. Technology may affect sustainability in positive and negative ways. Give one 

example each for both cases.   

5. Under which act the Central and State Pollution Boards were established in India. 

List any three of their primary responsibilities.  

6. Suggest a project under CDM that could be executed in a village in developing 

countries.                                       

7. Why is population increase considered as challenge to sustainable development? 

Give few reasons. 

8. What do you mean by CDM? 

9. Do you agree that CDM is a market based mechanism? Justify your answer. 

10. Sustainable engineering is different from traditional engineering. Comment on 

this statement. 

11. What are the steps taken for the conservation of water resource? Relate your 

answer with current situation in Kerala. 

12. Comment on the significance of Kyoto Protocol in sustainability. 

13. Briefly explain the helix of sustainability. 

 

MODULE II 

1.  Give any 3 examples of air pollutants and their effects on human health. 

2. Explain 3 R concept.            

3. Explain zero waste concept.            

4. What are the visible effects of global warming? Suggest a way to reduce the 

intensity of GHG emissions with respect to road transport. 

5. Densely populated areas are suffering major issues in the field of solid waste and 

waste water management. 

a. Relate this statement with current situation in our state. 

b. Suggest any three sustainable methods each for the solid waste and waste 

water management system 

6. Illustrate a typical sustainable waste water treatment system with block diagram.                                                         

7. What is carbon credit? Explain in not more than five sentences.   

8. Among the major constituents of municipal solid waste, list any three of the most 

hazardous waste and highlight their impact on the health/human environment 

9. Distinguish primary pollutants and secondary pollutants in the context of air 

pollution. 

10. What is acid rain? What are its adverse effects on the environment? 
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11. Ozone is “Good up high, bad nearby.” Explain. 

12. List out some of the regional and environmental issues in your vicinity and explain 

any one in detail. 

13. Discuss in detail the causes of climate change. 

 

MODULE III 

1. Suppose you are required to do the Life Cycle Assessment of an Electrical Vehicle. 

In the utilization stage, the assessment must be made for the energy used to drive 

the vehicle. List any three possible impacts of the Electrical Vehicle during the 

usage stage? Suggest a possible way to reduce the impact during utilization of the 

vehicle.                     

2. A hospital is situated in the middle of a densely populated area. What are the 

possible environmental impacts that can happen to the surroundings? Suggest any 

methods for reducing these impacts.                  

3. Which steps in Environmental Impact Assessment involve participation from the 

public? What are the steps involved after the final public consultation?                  

4. What is meant by EIA? 

5. Discuss the scope and goal of LCA. 

6. Write short note on ISO 14000 series. 

7. Explain the term biomimicking, 

8. List out the benefits of implementing EMS. 

9. Briefly explain the procedure for carrying out a LCA study.   

10. "Nature is the most successful designer and the most brilliant engineer that has 

ever evolved." Discuss. 

11. Discuss in detail the basic Environmental Management System(EMS) framework. 

12. "Environmental management is not the conservation of the environment solely for 

environment's sake, but rather the conservation of environment for human kind's 

sake. Elaborate.                              

13. Match the items in the following sets: 

Set A: { ISO 14006; ISO 14041; ISO 14048; ISO 14012} 

Set B: {LCA Data Documentation Format; Environmental Auditing qualifying 

criteria; Eco design guidelines; LCA inventory analysis} 

 

MODULE IV 

1.  Write a short note on sustainable cities.                               

2. Give two ways to improve energy efficiency of buildings.  

3. Give a method adopted for maintaining a sustainable transport in our city.   

4. Suggest two water-conserving methods that can be adopted in green buildings.                                                       

5. In order to reduce the energy requirements in Green Buildings, suggest any three 

design solutions/methods to effect passive cooling during summer months.                                                          

6. List any three sustainable materials for buildings.  
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7. List any two major characteristics of a sustainable city that address the 

environmental well-being of the inhabitants.   

8. What is meant by sustainable habitat? 

9. List out the basic objectives of green building concept. 

10. Write a short note on green building certification. 

11. With the help of a case study, explain the features of a green building. 

12.  Discuss the advantages and disadvantages of at least four sustainable building 

materials. 

13. Write a short note on transportation impact on sustainability. 

 

MODULE V 

1. Write a short note on fuel cells.                                              

2. How can energy be derived from oceans?                              

3. There is a remote village on the top of a hill. Explain any two methods that can be 

adopted there to generate electricity?                          

4. Cochin International airport in Kerala, India, is going in on Solar. 46,150 solar 

panels are powering the airport. What are the social, economic and environmental 

advantages of providing power from Solar Energy?  

5. List five ways in which solar energy could be utilized.  

6. What is biomass energy? How it is extracted?  

7. Enumerate any two impacts of biomass energy on the environment.  

8. Explain a typical wind energy system with a block diagram.  

9. Explain the principle of geothermal energy generation.  

10. List two methods of extracting energy from the oceans.  

11. Discuss the advantages and disadvantages of wind energy. 

12. List out the various conventional sources of energy and explain any two in detail. 

13. List out some of the important biofuels that are derived from biomass and explain 

any three in detail. 

 

MODULE VI 

1.  List any three principles of green engineering.  

2. How can sustainable urbanization and poverty reduction be related?  

3. What is industrial symbiosis? Give an example.  

4. How does industrial ecology help in achieving sustainable development?  

5. How does material selection influence industrial processes in achieving 

sustainability?                                                

6. Illustrate industrial symbiosis with a suitable example. What are the major 

advantages of industrial symbiosis?                                       

7. Write a short note on Industrial Ecology.                               

8. Write a short note on Green Engineering.                              
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9. What are the main causes of urbanization? List any three urban problems affecting 

sustainability, faced by the MEDCs (Medium Economically Developed Countries).  

10. which is more sustainable building material? Steel or Aluminium. Support with 

your logical explanations. 

11. Discuss the benefits of sustainable industrial process. 

12. Sketch and label the pollution prevention hierarachy triangle. 

13. Differentiate between Type I, Type II and Type III Industrial Ecology.                                                    



EE 100 

BASICS OF ELECTRICAL 

ENGINEERING 

 

  

F 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: BASICS OF ELECTRICAL 

ENGINEERING 

SEMESTER:    S1 

L-T-P-CREDITS: 2-1-0-3 

COURSE CODE: EE100                                  

REGULATION: 2016 
COURSE TYPE: ELECTIVE 

COURSE AREA/DOMAIN: ELECTRICAL 

ENGINEERING 

CONTACT HOURS: 2+1 (Tutorial) 

hours/Week 

CORRESPONDING LAB COURSE CODE 

(IF ANY): EE110 

LAB COURSE NAME: ELECTRICAL 

ENGINEERING WORKSHOP 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I   

I 

Elementary concepts of electric circuits: Kirchhoff's laws, constant 
voltage and current sources-Problems 
Formation of network equations by mesh current and node voltage 
methods-matrix representation-solution of network equations by 
matrix methods-problems star-delta conversion(resistive networks 
only-derivation is not needed)-problems 

6 

II 

Magnetic Circuits: MMF, field strength, flux density, 
reluctance(definition only)-comparison between electric and 
magnetic circuits 
Energy stored in magnetic circuits, magnetic circuits with air gap-
Numerical problems on series magnetic circuits 
Electromagnetic Induction: Faraday's laws, lenz's laws- statically 
induced and dynamically induced emfs-self-inductance and mutual 
inductance, coefficient of coupling (derivation not needed) 

6 

III 

Alternating Current fundamentals: Generation of alternating 
voltages-waveforms, frequency, period, average and RMS values and 
form factor of periodic waveform(pure sinusoidal)- Numerical 
Problems 
AC Circuits: Phasor representation of alternating quantities- 
rectangular and polar representation 
Analysis of simple AC circuits: concept of impedance, power and 
power factor in ac circuits-active, reactive and apparent power-
solution of RL,RC and RLC series circuits-Numerical problems 
Three phase systems: Generation of three phase voltages-advantages 
of three phase systems, star and delta connection (balanced only), 
relation between line and phase voltages, line and phase currents 
three phase power measurement by two wattmeter method 
(derivation is not required) - Numerical problems 

11 

IV 
Generation of power: Block schematic representation of generating 
stations- hydroelectric power plants. Block schematic representation 
of Thermal and nuclear power Plants. Renewable energy sources: 

5 
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UNIT DETAILS HOURS 

solar, wind, tidal and geothermal (Block diagram and working only- 
No Problems) 
Power transmission: Typical electrical power transmission scheme-
need for high voltage transmission-(Derivation is not needed, No 
Problems) Power Distribution: substation equipment’s, primary and 
secondary transmission and distribution systems- feeder, service 
mains 

V 

Electric Machines: DC Generator and Motor-Construction-working 
principle- Back EMF 
Types of motor-shunt, series, compound (short and long)- principle 
of operation of dc motor, applications-numerical problems ( voltage -
current relations only) 
Transformer: Construction of single phase and three phase 
Transformers (core type only)-EMF equation and related numerical 
problems 
Losses and efficiency of transformer for full load –numerical 
problems (no equivalent circuit) 

9 

VI 

AC Motors: Three phase induction motor-squirrel cage and slip ring 
induction motor 
Working principle-synchronous speed, slip and related numerical 
problems. (no equivalent circuit) 
AC Motors: Construction, principles of operation of single phase 
induction motor (no equivalent circuit) 
Starting methods in single phase induction motors -split phase and 
capacitor start 

 

5 

 

 

TOTAL HOURS 42 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

R1 Bhattacharya, S. K., Basic Electrical & Electronics Engineering, Pearson  

R2 Bird, J., Electrical Circuit Theory and Technology, Routledge, Taylor & Francis 

Group  

R3  Del Toro,V.,Electrical Engineering Fundamentals, Prentice Hall of India.  

R4 Hayt, W. H., Kemmerly, J. E., and Durbin, S. M., Engineering Circuit Analysis, Tata 

McGraw Hill 

R5 Hughes, Electrical and Electronic Technology, Pearson Education  

R6 Mehta, V.K. and Mehta,R., Basic Electrical Engineering, S. Chand Publishing 

R7 Parker and Smith, Problems in Electrical Engineering, CBS Publishers and 

Distributors 

R8 Sudhakar and Syam Mohan, Circuits and Networks Analysis and Synthesis, Tata 

McGraw Hill  

R9 Suresh Kumar, K. S, Electric Circuits and Networks, Pearson Education 
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COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 

11th and 12th 

Standard Physics and 

Mathematics 

A thorough knowledge of 11th 

and 12th standard Physics and 

Mathematics 

 

  

COURSE OBJECTIVES: 

1 To provide students of all branches of engineering with an overview of all the 

fields of electrical engineering 

2 To prepare students for learning advanced topics in electrical engineering 

 

COURSE OUTCOMES: 

Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 

The students will be able to acquire fundamental knowledge of Electrical 

circuits and can solve circuit related problems. 

H    L        

2 
The students will be able to recall and state ideas about magnetic circuits. 

H L           

3 
The students will be able to explain the fundamentals of AC circuits. 

L     L       

4 
The students will be able to analyze three phase systems. 

M      L     M 

5 

The students will be able to compare and contrast the various types of 

renewable energy sources. 

  L    M      

6 

The students will be able to identify and differentiate between various AC and 

DC machines. 

M  L          

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO1 HIGH 

Students will be apply the knowledge of mathematics and 

science to solve various fundamental problems in electric 

circuits. 

PO5 LOW 
Students will be able to use modern tools to find solution 

for circuit related problems in their higher semesters. 

CO2 

PO1 HIGH 
Students will be able to apply knowledge of magnetic 

circuits to solve engineering problems. 

PO2 LOW 
Students will be able to analyze complex engineering 

problems using the first principles of magnetic circuits. 



Course Handout, S1CE 
 

Department of Civil Engineering, RSET   F.5 

CO PO MAPPING JUSTIFICATION 

CO3 

PO1 LOW 
Students will be apply the knowledge of engineering 

fundamentals to solve complex problems in ac circuits. 

PO6 LOW 
Students will be apply the reasoning obtained from the 

context of ac circuit to access societal and safety issues. 

CO4 

PO1 MEDIUM 
Students will be apply the knowledge of electrical 

engineering to analyze three phase systems. 

PO7 LOW 
Students will be able to understand the need of three 

phase circuits for sustainable development of society. 

PO12 MEDIUM 

Students will be able to recognize the need for life long 

learning in the broadest context of techonological change 

in the area of three phase systems. 

CO5 

PO3 LOW 
Students will be able to design solutions with appropriate 

consideration for safety and environmental issues. 

PO7 MEDIUM 

Students will be able to undersatnd the impact of 

professional engineering solutions in the context of 

environmental development by utilizing renewable 

energy sources. 

CO6 

PO1 MEDIUM 

Students will be able to apply the knowledge of science 

and engineering fundamentals for identifying different 

electrical machines. 

PO3 LOW 
Students will be able to develop solution using AC 

machines for teh further development of society. 

 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

Sl No DESCRIPTION PROPOSED ACTIONS 

1 Introduction to Dependent Sources Additional Class with Tutorials 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 Tariff: Different types of LT and HT consumers and various types of tariff 

schemes 

 

WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 http://nptel.iitm.ac.in/ 

 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CHALK & TALK  STUD. ASSIGNMENT  WEB RESOURCES  

 LCD/SMART 

BOARDS 
  STUD. SEMINARS   ADD-ON COURSES  
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ASSESSMENT METHODOLOGIES-DIRECT 

ASSIGNMENTS  
STUD. 

SEMINARS  
 

TESTS/MODEL 

EXAMS 
 

UNIV. 

EXAMINATION 
 

STUD. LAB 

PRACTICES 
 

STUD. 

VIVA 
 

 MINI/MAJOR 

PROJECTS 
 CERTIFICATIONS  

ADD-ON 

COURSES 
 OTHERS      

 

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ASSESSMENT OF COURSE 

OUTCOMES (BY FEEDBACK, ONCE) 
 

 STUDENT FEEDBACK ON 

FACULTY (TWICE) 
 

ASSESSMENT OF MINI/MAJOR 

PROJECTS BY EXT. EXPERTS 
 OTHERS   

 

 

 

 

    Prepared by Approved by 

    Ms. Ragam Rajagopal Dr. P.C. Unnikrishnan 

 HOD, DEE 
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COURSE PLAN 

 

HOUR MODULE TOPICS PLANNED 
HOUR 1 

1  

Introduction to electrical engineering-Definition of Basic terms  
HOUR 2 Kirchoff’s Laws and Tutorials    
HOUR 3 Mesh Analysis – Voltage Source & Current Source    
HOUR 4 Tutorials on Mesh and Super mesh analysis    
HOUR 5 Nodal analysis and tutorials  

HOUR 6 
Star and delta connection, delta to star transformation and Star 
to delta transformation    

HOUR 7 Tutorials  

HOUR 8 

2  

Magnetic Circuits: Definitions of MMF, field strength, flux 
density, reluctance;; comparison between electric and magnetic 
circuits  

HOUR 9 
Energy stored in magnetic circuits, magnetic circuits with air 
gap  

HOUR 10 Tutorials on series magnetic circuits  

HOUR 11 
Electromagnetic Induction – Faraday’s laws, Dynamically 
Induced e.m.f,Statically Induced e.m.f and Co-efficient of 
coupling    

HOUR 12 Tutorials on Electro Magnetic Circuits   
HOUR 13 

3  

Generation of AC,Definition of basic terms, RMS value  
HOUR 14 Average value, form factor and peak factor  
HOUR 15 Tutorials on various waveforms  

HOUR 16 
Phasor representation of alternating quantities- polar and 
rectangular forms  

HOUR 17 
Impedance, power and power factor in ac circuits- active, 
reactive and apparent power   

HOUR 18 A.C. Circuits – Pure ‘R’ ‘L’& 'C'    
HOUR 19 Solution of RL, RC and RLC circuits    
HOUR 20 Tutorials of RL,RC & RLC circuits  

HOUR 21 

4  

Generation of three phase voltages, Star connected System – 
Relation between Line & Phase Values   

HOUR 22 
Delta connected System – Relation between Line & Phase 
Values Three wire and four wire system   

HOUR 23 power measurement by two wattmeter method+ tutorials    

HOUR 24 
Generation of electric power- Hydro, Nuclear and Thermal 
power plants    

HOUR 25 Renewable energy sources: solar, wind, tidal and geothermal  

HOUR 26 
Typical electrical power transmission scheme, primary and 
secondary transmission and distribution systems   

HOUR 27 
Need for high voltage transmission and Substation 
equipments    

HOUR 28 

5  

Principle of operation of D.C.machine and Constructional 
details   

HOUR 29 
Principle of operation of D.C. Motor, Back e.m.f., Need for 
starter  

HOUR 30 Types of dc motor+Applications  
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HOUR 31 Tutorials of dc motor and generator  
HOUR 32 Principle of operation of Transformer  

HOUR 33 
Constructional Details of single and three phase core type 
transformer  

HOUR 34 Emf equation and related numerical problems  

HOUR 35 
Losses and efficiency of transformer for full load and related 
numerical problems  

HOUR 36 

6  

Induction motors – principle of operation of single phase and 
three phase induction motors  

HOUR 37 Synchronous speed, slip and related numerical problems.  

HOUR 38 
Construction, principles of operation of single phase induction 
motor  

HOUR 39 
Starting methods in single phase induction motors -split phase 
and capacitor start methods  
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ASSIGNMENT – I 

 

All questions are compulsory 

1. Determine the value of current in each branch for the network shown using 

Kirchhoff’s law. 

2

1

2

2

3

A

D

c

B20 V

I

 

2. Find the source current for the network shown using mesh analysis. 

1

3

2


3
4

6 V      

3. Solve for mesh currents in the given network. 

 

 

 

ASSIGNMENT – II 

 

1. Describe with block diagram the working of solar and wind power plants. 

 

 

 

 

 



Course Handout, S1CE 
 

Department of Civil Engineering, RSET   F.10 

TUTORIALS 

Kirchhoff’s Laws 

1. Find the current in each branch for the network shown in figure. 

 

2.  Find the current through 8Ω and 12 Ω resistors. 

 

3. Find all the nodal voltages using nodal analysis. 

 

Star Delta Transformation 

1. Find the resistance between A and B. 
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2. Find the equivalent resistance between A and B. 

 

Series Magnetic Circuits 

1. A rectangular shaped iron core is made of mild steel plate 15mm x 20mm cross 

section. The mean length of magnetic flux path is 18cm. The exciting coil has 300 

turns and carries a current of 0.7 A. Calculate  

a. Magnetic field intensity  

b. Flux density  

c. Reluctance  

d. Flux. 

Assume relative permeability of mild steel as 940. 

2. An air gap of 0.1cm is cut across a steel ring of csa 25cm2. The average length of 

flux path around the ring is 5m. What is the mmf required to establish a flux of 

2.5mWb. Assume relative permeability of steel as 1000. 

3. A ring shaped core is made of material having relative permeability 1000. The flux 

density in the smaller area of cross section is 2T. If the current through the coil is 

not to exceed 1.5A, compute the number of turns of the coil. 

4. A steel ring of circular cross section of 1cm in radius and having mean 

circumference of 94.3cm has an air gap of 1mm in length. It is uniformly wound 

with an exciting coil of 600 turns and 2.5A. (Neglect magnetic leakage). Calculate 

a. MMF 

b. Magnetic Flux 

c. Reluctance 

d. Flux density 

e. Relative permeability of steel 

Assume steel path takes about 40% of total ampere turns. 

EMI 

1. An iron cored reactor is wound with 100 turns and has an air gap of 0.5 cm.Net csa of 

iron circuits is 0.01m2 and mean path of flux in iron is 1m.Find the inductance of 

reactor when carrying a dc of 10 A. Relative permeability of iron is 1000. 

2. The self-inductance of a coil of 500 turns is 0.25 H. If 60% of flux is linked with a 

second coil of 10,500 turns. Calculate 

a. Mutual Inductance between two coils 
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b. Emf induced in second coil when current in first coil change sat the rate of 

100A/s. 

3. The number of turns of a coil is 250. When a current of 2A flows in this coil, the flux 

in the coil is 0.3mWb. When this current is reduced to zero in 2ms, the voltage induced 

in a coil lying in the vicinity of the coil is 63.75V.If the coefficient of coupling between 

two coils is 0.75 , find 

a. Self-inductances of two coils 

b. Mutual Inductance 

c. Number of turns of second coil. 

AC 

1. A resistance of 50 ohm is connected across a supply voltage V=50sin 314t. Calculate 

power dissipated in the resistor. 

2. A 50Hz ac voltage of 220V produces a current of 2.2 A in pure L circuit. Find  

a. Inductive reactance of the coil 

b. Inductance of the coil 

c. Power Absorbed 

d. Equations for instantaneous values of  voltage and current 

3. A series circuit takes a power of 7000W when connected to 200V 50Hz supply. The 

voltage across resistor is 130V. Calculate 

a. Resistance 

b. Current 

c. PF 

d. Capacitance 

e. Impedance 

f. Equations for instantaneous values of  voltage and current 

 

Three Phase Star & Delta Connection 

1. A balanced star connected load of impedance (15+j20) ohms/ phase is connected to 

a three phase 440V 50Hz supply. Find the line voltages, line currents and power 

absorbed by the load. Sequence is RYB. Draw the phasor diagram. 

2. A balanced delta connected load of impedance (4+j8) ohms is connected to a three 

phase 400V 50Hz supply. Find the phase currents, line currents and power absorbed 

by the load. Sequence is RYB. Draw the phasor diagram. 

 

Two Wattmeter Method and Emf induced in a DC Generator 

1. The Input power to a three phase motor was measured using two watt meters. The 

readings are 5.2 kW and -1.7 kW. Line voltage is 415 V. Calculate  

a. Total active power 

b. PF 

c. Line current 
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2. Each branch of a three phase star connected load consist of a coil of resistance 4.2 

ohm and reactance 5.6 ohm. The load is supplied at a line voltage of 415 V, 50 Hz. Find 

the readings of two watt meters if they measure the total power consumed by the 

load.  

3. A balanced star connected load is supplied from a three phase 400V 50Hz supply. The 

current in each phase is 15A and lags behind applied voltage by 50 deg. Calculate 

a. Phase voltage 

b. Load parameters 

c. Total power 

d. Reading of two watt meters connected to measure the total active power 

consumed. 

4. The induced emf in a dc machine is 190V when running at 600rpm. Assuming constant 

flux/pole, calculate the induced emf in the machine when running at 800 rpm. 

5. The armature of a 4 pole 600 rpm lap wound dc generator has 80 slots. If each coil has 

4 turns, calculate flux/pole required to generate an emf of 210 V. 

 

DC Motor 

1. A 250V DC Shunt motor runs at 1000rpm at NL and takes 8A.Ra and Rf are 0.2 ohm 

and 250ohm respectively. Calculate the speed when machine is loaded and it takes 

50A. Assume flux to be a constant. 

2. The armature circuit resistance of an 18.65kW 250V DC series motor is 0.1 ohm. 

Brush voltage drop is 3V and series field resistance is 0.05ohm. When the motor takes 

80A current, speed is 600rpm.Calculate the speed when current is 100A. 

3. The power input to a 230V DC Shunt motor is 8.477kW.Rf is 230 ohm and Ra is 0.28 

ohm. Find 

a. Input current 

b. Armature current 

c. Back emf 

 

Transformers 

1. In a 50kVA transformer iron loss is 500W and full load copper loss is 800W.Find the 

efficiency at full load and half full load at 0.8pf lag. 

2. The efficiency of a 400kVA single phase transformer is 98.77% when delivering full 

load at 0.8pf lag and 99.13% at half load at unity pf. Calculate iron loss and full load 

copper loss. 

3. A 11kV/230V 150kVA transformer has core loss of 1.4kW and full load copper loss of 

1.6kW. Find 

a. KVA load corresponding to maximum efficiency 

b. Value of maximum efficiency at UPF 

c. Efficiency at half full load at 0.8pf lead. 
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3 phase Induction motor 

1. A 3 φ 4 pole 50 hz induction motor runs at 1460 r.p.m. find its % slip. 

2. A 3-φ 4 pole induction motor is supplied from 3φ 50Hz ac supply. Find  

a. synchronous speed 

b. rotor speed when slip is 4% 

c. the rotor frequency when runs at 600r.p.m.  

3. A 12 pole 3-φ alternator is coupled to an engine running at 500r.p.m. If supplied a 3φ 

induction motor having full speed of 1440 r.p.m. Find the %slip, frequency of rotor 

current and no of poles of rotor.  
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: ENGINEERING PHYSICS LAB 
SEMESTER:    S1 

L-T-P-CREDITS: 0-0-3-1 

COURSE CODE: PH110                                  

REGULATION: 2016 
COURSE TYPE: BASIC 

COURSE AREA/DOMAIN: BASIC 

SCIENCES 
CONTACT HOURS: 3 hours/Week. 

 

LIST OF EXERCISES: (minimum of 8 mandatory) 

Sl. No. DETAILS 

1  Application of CRO for amplitude and frequency measurement.  

2  Temperature measurement- thermocouple  

3  Measurement of strain using strain gauge and Wheatstone’s bridge.  

4 
 Measurement of wavelength and velocity of ultrasonic waves in a liquid 
using diffractometer   

5  Forced and damped harmonic oscillations of LCR circuits 

6 
 Measurement of frequency in the transverse and longitudinal mode using 
Melde’s string apparatus.  

7 
 Wavelength measurement of a monochromatic source of light using 
Newton’s rings method.  

8 
Determination of refractive index of a liquid using Newton’s rings 
apparatus            

9 
Determination of diameter of a thin wire or thickness of a thin strip of 
paper using air wedge method  

10 Determination of slit or pin hole width.  

11  Measurement of wavelength using millimeter scale as a grating.  

12 
 Determination of wavelength of He-Ne laser or any standard laser using 
diffraction grating  

13  Determination of wavelength of monochromatic source using grating  

14 
 Determination of dispersive power and resolving power of a plane 
transmission grating  

15  Demonstration of Kerr effect in nitrobenzene solution  

16 
 Measurement of light intensity of a plane polarized light as a function of 
analyzer position  

17 
 Determination of concentration of optically active benzene solution using 
Laurents Half Shade Polari meter 

18  Determination of speed of light in air using laser 

19 Calculation of numerical aperture of an optical fiber 

20  Determination of particle size of lycopodium powder 

21  I-V Characteristics of a solar cell 

22 Measurement of Planck’s constant using photo electric cell 
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Sl. No. DETAILS 

23  Measurement of wavelength of laser using grating 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Gupta S.K., Engineering Physics Practicals, Krishna Prakashan Pvt Ltd 

R1 Avadhanuulu M.N., Dani A.A and Pokley P.M., Experiments in engineering 

Physics, S.Chand & Co. 

R2 Koser A.A., practical Engineering Physics, Nakoda Publishers and Printers India 

Ltd”  

R3 Rao B.S. and Krishna K. V., Engineering Physics Practicals, Lakshmi Publications 

R4 Sasikumar P.R., Practical Physics, PHI 

R5 Sasikumar P.R., Practical Physics, PHI 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

- 

Higher 

secondary level 

Physics 

To develop basic ideas on oscillations, 

waves, interference, diffraction, 

polarization, acoustics, lasers, photonics etc. 

- 

  

COURSE OUTCOMES: 

Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 

An ability to gain knowledge about different types of oscillations and resonant 

electrical circuits 

H H    M M M M  M H 

2 

An ability to understand, explain and use instrumental techniques for intensity 

pattern analysis 

H H   M  M  M   H 

3 

To apply and demonstrate the theoretical concepts of Engineering Physics and 

to develop scientific attitude 

H H     M  M  M H 

4 

An ability to analyze the behavior of quantum particles and Bose-Einstein 

condensates 

M M   M  M  M   M 

5 

An ability to measure chemical parameters to solve problems in Physical 

sciences both individually and in teams  by analyzing and interpreting data 

from a range of sources 

M M M  M  M  M M  M 

6 

To acquire the skill for the preparation of engineering materials like ultrasonic 

generators and detectors 

H H H  H H H  H   H 
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Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

7 

To apply the theoretical concepts of  laser, numerical aperture and 

photodetectors 

M M L  L L M  H  M M 

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO1 HIGH 
Designing of instruments, structures and analysis using 
tools requires fundamentals of oscillations, resonance 
and waves (EXP1,2) 

PO2 HIGH 
Applying the theoretical knowledge of resonance and 
waves to design an conduct experiments for data 
interpretation (EXP- 1,2) 

PO6 MEDIUM Selection of quality components for engineering design 

PO7 MEDIUM 
Helps to achieve the skills through regular class 
discussion/seminar/poster presentation 

PO8 MEDIUM 
Applying the theoretical knowledge of resonance and 
waves to design and conduct experiments for data 
interpretation 

PO9 MEDIUM 
Helps to achieve the skills through poster presentation 
thereby stimulating them for lifelong learning 

PO11 MEDIUM 
Enhanced through lab questions experiments and 
creative questions 

PO12 HIGH  

CO2 

PO1 HIGH 
Designing of instruments, structures and analysis tools 
require fundamentals of interference and diffraction 
engineering problems (EXP- 3- 8) 

PO2 HIGH 
Applying the theoretical knowledge of interference and 
diffraction to design and conduct experiments for data 
interpretation 

PO5 MEDIUM 
Knowledge of interference and diffraction for 
characterizing materials 

PO7 MEDIUM 
Helps to achieve the skills through regular class 
discussion/seminar /poster presentation 

PO9 MEDIUM 
Helps to achieve the skills through poster presentation 
thereby stimulating them for lifelong learning 

PO12 HIGH  

CO3 

PO1 HIGH 
Designing of polaroids and analysis require fundamentals 
of polarisation 

PO2 HIGH 
Applying the theoretical knowledge of polarisation to 
design and conduct experiments for data interpretation 

PO7 MEDIUM 
Helps to achieve the skills through regular class 
discussion/seminar/poster presentation 

PO9 MEDIUM 
Helps to achieve the skills through poster presentation 
thereby stimulating them for lifelong learning 
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CO PO MAPPING JUSTIFICATION 

PO11 MEDIUM 
Enhanced through lab experiments and creative 
questions 

PO12 HIGH  

CO4 

PO1 MEDIUM 
Applications of superconductivity in various branches of 
engineering 

PO2 MEDIUM 
Applying the theoretical knowledge of superconductivity 
for data interpretation 

PO5 MEDIUM 
Knowledge of superconductors for characterizing 
materials 

PO7 MEDIUM 
Helps to achieve the skills through regular class 
discussion/seminar/poster presentation 

PO9 MEDIUM 
Helps to achieve the skills through poster presentation 
thereby stimulating them for lifelong learning 

PO12 MEDIUM  

CO5 

PO1 MEDIUM 
Application of quantum and statistical mechanics 
fundamentals in various branches of engineering 

PO2 MEDIUM 
Applying the theoretical knowledge of quantum 
mechanics and statistical mechanics  for data 
interpretation 

PO3 MEDIUM 
Application of quantum and statistical mechanics 
fundamentals in engineering design 

PO5 MEDIUM 
Knowledge of quantum and statistical mechanics 
fundamentals in advanced engineering 

PO7 MEDIUM 
Helps to achieve the skills through regular class 
discussion/seminar/poster presentation 

PO9 MEDIUM 
Helps to achieve the skills through poster presentation 
thereby stimulating them for lifelong learning 

PO10 MEDIUM 
Application of quantum mechanics in advanced 
engineering fields 

PO12 MEDIUM  

CO6 

PO1 HIGH 
Application of ultrasonic in various branches of 
engineering 

PO2 HIGH 
Applying the theoretical knowledge of ultrasonics  for 
data interpretation 

PO3 HIGH 
Application of quantum and statistical mechanics 
fundamentals in engineering design 

PO5 HIGH Knowledge of ultrasonics in advanced engineering 
PO6 HIGH Knowledge of ultrasonics for characterizing materials 

PO7 HIGH 
Helps to achieve the skills through regular class 
discussion/seminar/poster presentation 

PO9 HIGH 
Helps to achieve the skills through poster presentation 
thereby stimulating them for lifelong learning 

PO12 HIGH  

CO7 
PO1 MEDIUM 

Application of laser, photonics and fiber optics in various 
branches of engineering 

PO2 MEDIUM 
Applying the theoretical knowledge of laser, photonics 
and fiber optics for data interpretation 
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CO PO MAPPING JUSTIFICATION 

PO3 LOW 
Application of laser, photonics and fiber optics 
fundamentals in engineering design 

PO5 LOW 
Knowledge of laser, photonics and fiber optics in 
advanced engineering 

PO6 LOW 
Knowledge of laser, photonics and fiber optics for various 
applications(following standards) 

PO7 MEDIUM 
Helps to achieve the skills through regular class 
discussion/seminar/poster presentation 

PO9 HIGH 
Helps to achieve the skills through poster presentation 
thereby stimulating them for lifelong learning 

PO11 MEDIUM 
Applications of laser, photonics and fiber optics in 
advanced engineering fields 

PO12 MEDIUM  
 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CHALK & TALK  STUD. ASSIGNMENT  WEB RESOURCES  

 LCD/SMART 

BOARDS 
  STUD. SEMINARS   ADD-ON COURSES  

 

ASSESSMENT METHODOLOGIES-DIRECT 

ASSIGNMENTS  
STUD. 

SEMINARS  
 

TESTS/MODEL 

EXAMS 
 

UNIV. 

EXAMINATION 
 

STUD. LAB 

PRACTICES 
 

STUD. 

VIVA 
 

 MINI/MAJOR 

PROJECTS 
 CERTIFICATIONS  

ADD-ON 

COURSES 
 OTHERS      

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ASSESSMENT OF COURSE 

OUTCOMES (BY FEEDBACK, ONCE) 
 

 STUDENT FEEDBACK ON 

FACULTY (TWICE) 
 

ASSESSMENT OF MINI/MAJOR 

PROJECTS BY EXT. EXPERTS 
 OTHERS   

 

 

 

 

      Prepared by Approved by 

       Rinku Jacob Dr. Antony V. Varghese                   
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OPEN QUESTIONS 

1. How does a microwave cavity work as resonant circuit like an RLC circuit 

2. How can the brightness of the pattern on the screen of the cathode ray tube be 

changed? 

3. How does a cathode ray tube in an LCD screen turn so bright? 

4. Why does the fringes in Newton’s rings crowd together as the radius of the fringe 

increases? 

5. Why Newton’s are rings circular? 

6. How Newton does explained Newton’s rings with corpuscular theory of light? 

7. What happens when white or colored light is used for air wedge experiment? 

8. What happens to the fringes in air wedge experiment when we apply stress? 

9. What are the differences between wavelength division multiplexing and time 

division multiplexing?  

10. Do gravity waves have different lengths or frequencies like electromagnetic 

waves? 

11. A team of international researchers are working on developing a camera that 

can identify cancerous tissue. Which property of Mantis shrimp has inspired 

them? 

12. Bats use echolocation to identify pray. But how do they navigate? 

13. At densities greater than that supported by degeneracy, the material inside a 

black hole convert from fermions to bosons. What type of boson is it? 

14. Why at high temperature and low density, all statistics predict equivalently? 

15. Why does quantum particles lose their distinguishability? 

16. Will human teleportation ever possible? 

17. Why are standing waves formed only when the medium is vibrated at specific 

frequencies? 

18. Why nodes are alone formed at walls or boundaries? 

19. Why are only antinodes formed at the open ends of a pipe? 

20. When we see an object, is it the diffracted image? If so, why we are not seeing 

more than one image at a time? 

21. How can a photon having no mass and still travel? 

22. What type of electrical current I produced by solar panels. AC or DC? 

23. Can we use solar panels to power a DC electric motor? How? 

24. What happens when the numerical aperture of a fiber is zero? 

25. How does the numerical aperture of a camera affect its resolution? 
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ADVANCED QUESTIONS 

1. Why do we have equivalence between mechanical and electrical oscillators? 

2. Why do we prefer phosphors for the production of photons in a CRT? 

3. What is the difference between a spectrum analyzer and a cathode ray 

oscilloscope? 

4. How do some smart phones enable us to see all of the emission spectra of light 

sources? 

5. How certain wavelengths of light are used in forensic applications? 

6. Which wavelength of light may fight fatigue round the clock? 

7. Why do interference fringes due to air wedge have equal thickness? 

8. Can gravitational waves from two or many events interact and cause 

constructive or destructive interference? 

9. Why do radio waves and gamma rays pass through walls but visible light does 

not? 

10. Do sound waves exhibit polarization? 

11. Does Higg’s Boson undergo Bose-Einstein condensation? 

12. Does quantum entanglement provide communication at a velocity faster than 

that of light? 

13. Can you connect two computers with a laser data link? 

14. How can solar cells bring a paradigm shift in the next generation energy 

production? 

15. How is it possible to send a forward and backward message along the same 

cable? 



CE 110 

CIVIL ENGINEERING WORKSHOP 

 

  
T1 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE:CIVIL ENGINEERING 

WORKSHOP 

SEMESTER:    S1 

L-T-P-CREDITS: 0-0-2-1 

COURSE CODE: CE110REGULATION: 

2016 
COURSE TYPE: REGULAR 

COURSE AREA/DOMAIN: CIVIL 

ENGINEERING 
CONTACT HOURS: 3 hours/Week. 

 

SYLLABUS: 

UNIT DETAILS 

I Setting out of a building as per the given building plan using tape only.  

II 
Setting out of a building: The student should set out a building (single room 

only) as per the given building plan using tape and cross staff.  

III 

Construct a wall of at least a height of 500mm and wall thickness 11/2 brick 

2 brick using English bond (No mortar required) - corner portion – length of 

side walls at least 600mm.  

IV 

Compute the area and/or volume of various features of a building/structure 

such as door and window size, number of bricks required to construct a wall 

of a building, diameter of bars used in windows etc. – To create an awareness 

of measurements and units (use tape or other simple measuring 

instruments like vernier calipers, screw gauge etc.).  

V 
Testing of  building materials : The student should do the compression 

testing of any three construction materials and compare the strength 

VI 
Computation of Centre of gravity and Moment of inertia of a given rolled 

steel section by sketching and measurements.  

VII Introduction to plumbing and sanitary fittings 

VIII 

 

Home assignment 1: Preparation of a building model - The students in 

batches should prepare and submit a building model for a given plinth area 

in a given site plan constrained by a boundary wall. The minimum 

requirements of a residential building viz., drawing cum dining room, one 

bed room and a kitchen should be included. The concept of an energy 

efficient building should also be included in the model.  

IX  

Home assignment 2: Report preparation - The student should collect the 

construction details of an industrial building related to their branch of study, 

prepare and submit a detailed report with neat illustrations.  

X 

Home assignment 3: Report preparation - The students should collect 

samples of building materials, prepare and submit a detailed report about 

their market rates. 
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TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Satheesh Gopi, Basic Civil Engineering, Pearson Publishers 

T2 Rangwala, Essentials of Civil Engineering, Charotar Publishing House 

T3 Anurag A. Kandya, Elements of Civil Engineering, Charotar Publishing house 

T4 Rangwala S C and Ketki B Dalal, Engineering Materials, Charotar Publishing 

house 

T5 Rangwala S C and Ketki B Dalal, Building Construction, Charotar Publishing 

house 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 MATHEMATICS FUNDAMENTAL KNOWLEDGE OF 

TRIGONOMETRY 

SECONDARY 

SCHOOL 

LEVEL 

 PHYSICS BASIC KNOWLEDGE ABOUT 

DIMENSIONS ,UNITS, STRESS, MOMENT 

OF INERTIA 

PLUS-TWO 

 

COURSE OBJECTIVES: 

1 To inculcate the essentials of Civil Engineering field to the students of all branches 

of Engineering. 

 

COURSE OUTCOMES: 

Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 
Ability of the student to set out a building using tape and cross staff 

M        M L  L 

2 

Ability of the student to determine area and mass moment of inertia of a solid 

circular rod 

M         L  L 

3 

Student should be able to construct one and a half and two brick walls using 

English bond 

M           L 

4 

Student should be able  to calculate the area and volume of various features o f  

a building 

M        M L  L 

5 

Student should be able to determine the compressive strength of brick and 

cement mortar cubes using compression testing machine 

M    L       L 
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JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO1 MEDIUM 
Applying the basic concepts of engineering knowledge in 
setting out of building is an important aspect in the 
engineering field. 

PO9 MEDIUM 
Setting out of building is done as an experiment in the field as 
teamwork. 

PO10 LOW 
While carrying out the construction of building the need of 
setting out is communicated with the society in order to know 
the standards and limits. 

PO12 LOW 
Under the field of construction the setting out of building is 
important to know the positions of buildings. 

CO2 

PO1 MEDIUM 
The determination of properties of the section involves the 
application of engineering knowledge. 

PO10 LOW 
The area and moment of inertia calculation of a section is 
documented for giving clear instruction to the society. 

PO12 LOW 
The determination of the area and moment of inertia is 
required as different sections are used in the construction 
field. 

CO3 

PO1 MEDIUM 
Construction of different bonds in the masonry using the 
application of the fundamentals of engineering is an 
important aspect in the engineering field. 

PO12 LOW 
In the construction field there is use of different types of 
masonry for acquiring the required aesthetic appearance and 
strength. 

CO4 

PO1 MEDIUM 
The determination of the areas and volumes of different parts 
of a building involves the fundamental aspects of engineering 
knowledge. 

PO9 MEDIUM 
Area and volume calculation of parts of buildings is done as 
teamwork in an experiment. 

PO10 LOW 
The area and volume calculation of the different components 
of building are conveyed to the community with a view to 
proper utilisation of the available resources. 

PO12 LOW 

In the engineering construction the need for area and volume 
calculation of different building components are recognised as 
an inevitable factor to know the material requirement which 
leads to proper utilisation of resources. 

CO5 

PO1 MEDIUM 
The properties of different building materials are determined 
using the concept engineering knowledge. 

PO5 LOW 
The strength of the building materials are calculated using 
resources and modern engineering tools. 

PO12 LOW 
The determination of the strength of different building materials 
is important in the construction field as the use of good quality 
material is needed for performance of building for longer period. 
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WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 www.nptel.ac.in 

 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CHALK & TALK  STUD. ASSIGNMENT  WEB RESOURCES  

 LCD/SMART 

BOARDS 
  STUD. SEMINARS   ADD-ON COURSES  

 

ASSESSMENT METHODOLOGIES-DIRECT 

ASSIGNMENTS  
STUD. 

SEMINARS  
 

TESTS/MODEL 

EXAMS 
 

UNIV. 

EXAMINATION 
 

STUD. LAB 

PRACTICES 
 

STUD. 

VIVA 
 

 MINI/MAJOR 

PROJECTS 
 CERTIFICATIONS  

ADD-ON 

COURSES 
 OTHERS      

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ASSESSMENT OF COURSE 

OUTCOMES (BY FEEDBACK, ONCE) 
 

 STUDENT FEEDBACK ON 

FACULTY (TWICE) 
 

ASSESSMENT OF MINI/MAJOR 

PROJECTS BY EXT. EXPERTS 
 OTHERS   

 

 

 

 

Prepared by Approved by 

Joseena Joseph Dr. Aysha Zeneeb Majeed                   
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COURSE PLAN 

 

DAY TOPICS PLANNED 
DAY 1 Introduction to surveying 
DAY 2 Setting out of a building (using tape only) 
DAY 3 Setting out of a building (using tape and cross staff) 
DAY 4 Computation of  plinth area and carpet are of the building 
DAY 5 Testing of building materials - Brick & concrete cubes 
DAY 6 Brick Masonry - English bond 1 1/2 & 2 bricks wall 
DAY 7 Computation of centre of gravity and moment of inertia. 
DAY 8 Introduction to plumbing and sanitary fittings 
DAY 9 Repeat Class 

DAY 10 Home Assignment 
DAY 11 Test 
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OPEN QUESTIONS 

1. What are the different types of surveying based on instrument? 

2. Enumerate the two principles of surveying? 

3. What is the principle of chain survey? 

4. Explain the different steps of setting out the building? 

5. Define field book, formats used in different   types of survey? 

6.  Give the standard size of bricks and nominal size of bricks 

7. Write the procedure of determining the number of bricks for a given room? 

8. Enumerate the rules of bond in brick work?.Draw the elevation and plan of 

English bond one brick wall? 

9. Differentiate between carpet area, plinth area and coverage? 

10. Explain 3-4-5 method? 

 

ADVANCED QUESTIONS 

 

1. Write the different steps involved in the completion of a building project? 

2. Explain KMBR Rules and its significance? 

3. What is the significance of mass moment of inertia and second moment of   

area? 

4. Define compressive strength? 

5. List out the modern survey equipments and its applications? 

6. What is the importance of calculating coverage percentage? 

7. Define cross staff surveying? 

8. What are the different types of foundations? 



EE 110 

ELECTRICAL ENGINEERING 

WORKSHOP 

 

  
T2 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: ELECTRICAL ENGINEERING 

WORKSHOP 

SEMESTER:    S1 

L-T-P-CREDITS: 0-0-2-1 

COURSE CODE: EE110                                  

REGULATION: 2016 
COURSE TYPE: LAB 

COURSE AREA/DOMAIN: ELECTRICAL 

ENGINEERING 
CONTACT HOURS: 3 hours/Week. 

 

LIST OF EXERCISES: 

UNIT DETAILS 

I Identify different types of cables/wires and switches and their uses 

II Identify different types of fuses & fuse carriers, MCB and ELCB, MCCB with 

ratings and usage. 

III Wiring of simple light circuit for controlling light/fan point (PVC conduit 

wiring). 

IV Wiring of light/fan circuit using Two way switches (Staircase wiring) 

V Wiring of fluorescent lamps and light sockets (6 A) 

VI Wiring of Power circuit for controlling power device (16A socket) 

VII Godown wiring / Tunnel wiring 

VIII Wiring of power distribution arrangement using single phase MCB 

distribution board with ELCB, Main switch and Energy meter. 

IX Measurement of voltage, current, resistance, inductance, and capacitance 

in a given RLC circuit using LCR meter and Multimeter. 

X Measurement of voltage, current and power in single phase circuit using 

voltmeter, ammeter 

and wattmeter. Calculate the power factor of the circuit. 

XI Wiring of backup power supply including inverter, battery and load. 

XII Demonstration of electric iron, mixer grinder, single phase pump, exhaust 

fan. 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Dhogal P S Basic Electrical Engineering I Tata Mc Grow Hill 2011 

T2 Edward Hughes(Sept.2010), Electrical & Electronics Technology,(10th ed.), 

Pearson Education India Ltd 

T3 T P Kanetkar and S V Kulkarni (1985), Surveying and Levelling, Part 

II,(23RDed), Pune VidarthiGrihaPrakashan, Pune 

R1 UppalS.L(2003) Electrical Wiring , Estimating and Costing, Khanna Publishers, 

Delhi. 
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T/R BOOK TITLE/AUTHORS/PUBLICATION  

R2 Singh R P. Electrical Workshop Safety,Commissioning,Maintenance  and testing 

of electrical equipments I K International (P) Ltd 2013  

R3 Anwani M.L ,Basic Wireman (Wiring, Estimating and Costing), DhanpatRai 

Publications (P) Ltd 

R4 Punmia B C(2005), Surveying Vol.1, (16thed), Laxmi Publications, New Delhi  

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 Fundamental 

Physics  

The course gives the students a general 

understanding of basic electrical and 

electronic circuits 

Grade XI & 

XII 

 Basic 

Mathematics 

The course gives the students a general 

understanding of basic mathematical 

calculations and problems 

 

  

COURSE OBJECTIVES: 

1 The objective of this course is to set a firm and solid foundation in Electrical 

Engineering with strong analytical skills and conceptual understanding of basic 

laws and analysis methods in electrical and magnetic circuits. 

 

COURSE OUTCOMES: 

Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 

Students will be able to recognize supply arrangements and their limitations, 

standard voltages and their tolerances, safety aspects of electrical systems and 

importance of protective measures in wiring systems. 

L L H         M 

2 

Students will identify the types of wires, cables and other accessories used in 

wiring. Creating awareness of energy conservation in electrical systems. 

  L   H H M     

3 

Students should be able to wire up and predict estimate of simple lighting circuits 

for domestic buildings and distinguish between light and power circuits. 

M M M      H  H  

4 

Students will be able to measure electrical circuit parameters like current, 

voltage and power in a circuit. 

M   M        L 

5 
Students will be able to explain the usage of Multi meters and LCR Q meters. 

 L           
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JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO1 L 
Student will be able to apply knowledge of engineering 
fundamentals to understand supply arrangements and 
their limitations  

PO2 L 
Student will be able to identify, formulate & analyse 
complex engineering problems based on knowledge of 
standard voltages and their tolerances. 

PO3 H 
Student will be able to develop wiring arrangements that 
meets the specific needs with due consideration of the 
electrical safety aspects. 

PO12 M 
Student will get an initiation to explore various protective 
measures 

CO2 

PO3 L 
Student will be able apply the knowledge about types of 
wires, cables & other accessories to design a typical wiring 
system 

PO6 H 
Student will acquire a general awareness about energy 
conservation in electrical systems 

PO7 H 
Student will be able understand the need of energy 
conservation for sustainable development 

PO8 H 
Will help the student for the better understading of ethical 
principles and responsibilities in the area of energy 
conservation. 

CO3 

PO1 M 
Student will be able to design wiring systems for domestic 
buildings applying the knowledge engineering 
fundamentals 

PO2 M 
Student will be able to analyze and solve the problems 
related light and power circuits. 

PO3 M 
Student will be able to propose innovative solutions in the 
area of domestic wiring   

PO9 H 
Students will conduct the experiments in groups thereby 
improving their ability to work as a team 

PO11 H 
Students will be able to prepare estimate of wiring circuits 
considering the economic aspects 

CO4 

PO1 M 
Students will be able to apply basic knowledge of 
mathematics and engineering fundamentals to measure 
electrical circuit parameters 

PO4 M 
Students will be able to interpret the measured electrical 
parameters to provide valid conclusions 

PO12 L 
Students will be inspired to apply the knowledge of 
parameter measurement in domestic applications 

CO5 PO2 L 
Students will be able to display their ability to use various 
measuring instruments. 
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GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

Sl No DESCRIPTION PROPOSED ACTIONS 

1 Study of wiring tools and accessories Familiarization of tools 

and accessories 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 Hospital Wiring 

 

WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 Bell & Gossett, Basic Wiring[Online], Available:  

http://www.gobookee.net/basic-home-electrical-wiring-diagrams/ 

2 Engineering Surveying [Online], Available : http://www. 

Isgi.polyu.edu.hk/geomatics/article/ 

 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CHALK & TALK  STUD. ASSIGNMENT  WEB RESOURCES  
 LCD/SMART 

BOARDS 
  STUD. SEMINARS   ADD-ON COURSES  

 

ASSESSMENT METHODOLOGIES-DIRECT 

ASSIGNMENTS  
STUD. 

SEMINARS  
 

TESTS/MODEL 

EXAMS 
 

UNIV. 

EXAMINATION 
 

STUD. LAB 

PRACTICES 
 

STUD. 

VIVA 
 

 MINI/MAJOR 

PROJECTS 
 CERTIFICATIONS  

ADD-ON 

COURSES 
 OTHERS      

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ASSESSMENT OF COURSE 

OUTCOMES (BY FEEDBACK, ONCE) 
 

 STUDENT FEEDBACK ON 

FACULTY (TWICE) 
 

ASSESSMENT OF MINI/MAJOR 

PROJECTS BY EXT. EXPERTS 
 OTHERS   

 

 

 

 

    Prepared by Approved by 

    Ms. Ragam Rajagopal Dr. P.C. Unnikrishnan                   
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COURSE PLAN 

 

DAY TOPICS PLANNED 

DAY 1 
Identification of Cables, Wires and Switches, Identification of Fuses, 
MCB and ELCB, Electrical Symbols    

DAY 2 Wiring of one lamp  
DAY 3 Wiring of one lamp and one 6A plug socket   
DAY 4 Staircase Wiring  
DAY 5 Godown Wiring   
DAY 6 Single Phase Power Measurement    
DAY 7 Fluorescent Lamp Wiring  
DAY 8 Wiring of Single Phase Distribution Board    
DAY 9 Study of LCR Q Meter, Study of Multimeter  

DAY 10 Final Exam  
 

LAB CYCLE 

 

CYCLE 1: (MANUAL DRAFTING) 

1. Identification of Cables, Wires and Switches, Identification of Fuses, MCB and 

ELCB, Electrical Symbols    

2. Wiring of one lamp  

3. Wiring of one lamp and one 6A plug socket   

4. Staircase Wiring  

5. Godown Wiring   

 

CYCLE 2: (AutoCAD) 

1. Single Phase Power Measurement    

2. Fluorescent Lamp Wiring  

3. Wiring of Single Phase Distribution Board    

4. Study of LCR Q Meter, Study of Multimeter 
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OPEN QUESTIONS 

 

1. Compare conduit and casing and capping type of wiring systems. 

2. With a neat circuit diagram, explain how you can measure power of a RL load. 

3. With a neat diagram briefly explain the working of Fluorescent lamp. 

4. Explain the principle of operation of ELCB. 

5. What are the different system of wiring?    

6. Explain principle of operation of MCB. 

7. What are the advantages and disadvantages of fluorescent lamp compared with 

incandescent lamp? 

8. Compare the action of 

a. fuse and MCB  

b. fuse and switch. 

9. Write down any 6 accessories using in surface conduit system of wiring and its 

uses. 

10. Explain the functions of 

a. Multimeter 

b. LCR Q meter 
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ADVANCED QUESTIONS 

 

1. A house owner has provided one lamp at the veranda of his house. He need to 

ON/OFF this lamp both from drawing room as well as from kitchen using two 

separate switches. Draw the circuit diagram with a suitable wiring layout. 

2. Two lamps are to be wired in a small hall. The lamp should be bright only when 

someone enters the room. Draw the circuit with suitable layout and estimate the 

cost of the wiring. 



U 100 

LANGUAGE LAB 

 

  

U 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: STRUCTURAL ANALYSIS - III 
SEMESTER:    S1 

L-T-P-CREDITS: 0-0-3-0 

COURSE CODE: U100                                  

REGULATION: 2016 
COURSE TYPE: - 

COURSE AREA/DOMAIN: HUMANITIES CONTACT HOURS: 3 hours/Week. 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I Listening Skills 4 

II Presentation and Oral Communication Skills 4 

III Reading Skills 4 

IV Grammar 4 

V Writing Skills 4 

TOTAL HOURS 20 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Vibrant English (With CD) Board of Editors (Author), Communication Skills in 

English. V.Sasikumar, P Kiranmai Dutt and Geetha Rajeevan, Cambridge 

University Press and Mahatma Gandhi University. 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 A basic level ability to 

read, write and speak 

in English. 

  

  

COURSE OBJECTIVES: 

1 Students should be able to list the different types of listening and speaking 

techniques and employ these in their regular communication.  

2 Students should be able to create a presentation on a given topic and deliver it in 

front of an audience using the correct pronunciation and diction. 

3 Students should be able to employ reading strategies to effectively read and 

understand works of literature and to critically analyse these texts. 

4 Students should be able to understand the basic rules of grammar. 

5 Students should be able to adopt effective writing strategies used for technical as 

well as non-technical communication.  
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COURSE OUTCOMES: 

Sl 

No. 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 

Students should be able to understand different kinds of listening and speaking 

techniques that facilitate effective communication. 

        M H   

2 

Students be able to conduct an effective presentation by using and applying 

their knowledge in phonetics and presentation skills. 

         H M H 

3 

Students should be able to read,analyze and comprehend both technical as well 

as literary texts. 

         H  M 

4 

Students should be able to examine and correct grammatical errors in both oral 

and written communication. 

         H  M 

5 

Students should be able to develop new and novel ideas in written form 

without any grammatical or spelling errors. 

         H  M 

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO9 MEDIUM 
Team activities such as delegation, updation etc require 

proper and contextual listening skills 

PO10 HIGH 
Effective communication from being able to comprehend the 

spoken word 

CO2 

PO10 HIGH 
Improving communication skills, particularly public 

speaking through group presentation. 

PO11 MEDIUM 
Teamwork and team management skills to be improved by 

working in a group for the presentation.   

PO12 HIGH 
Overcome inhibitions like stage fear and anxiety through the 

presentation exercise. 

CO3 

PO10 HIGH 
Effective communication from being able to comprehend the 

written word. 

PO12 MEDIUM 
Learning different literary styles and cultures by analyzing 

different literary texts. 

CO4 

PO10 HIGH 
Understand the rules of English grammar thereby effectively 

communicating without grammatical errors. 

PO12 MEDIUM 
Grammar correction can only be perfected from real life 

scenarios and experience. 

CO5 PO10 HIGH 
Effective communication using the written word; both 

technical and non-technical. 
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CO PO MAPPING JUSTIFICATION 

PO12 MEDIUM 
Writing skill is as important as technical skill to involve in 

the process of lifelong learning. 

 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

Sl No DESCRIPTION PROPOSED ACTIONS 

   

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

  

 

WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 https://learnenglish.britishcouncil.org/en/listening 

2 http://www.cambridge.org/us/cambridgeenglish/catalog/skills/cambridge-

english-skills-real-writing 

 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

CHALK & TALK  STUD. ASSIGNMENT  WEB RESOURCES  

 LCD/SMART 

BOARDS 
  STUD. SEMINARS   ADD-ON COURSES  

 

ASSESSMENT METHODOLOGIES-DIRECT 

ASSIGNMENTS  
STUD. 

SEMINARS  
 

TESTS/MODEL 

EXAMS 
 

UNIV. 

EXAMINATION 
 

STUD. LAB 

PRACTICES 
 

STUD. 

VIVA 
 

 MINI/MAJOR 

PROJECTS 
 CERTIFICATIONS  

ADD-ON 

COURSES 
 OTHERS      

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ASSESSMENT OF COURSE 

OUTCOMES (BY FEEDBACK, ONCE) 
 

 STUDENT FEEDBACK ON 

FACULTY (TWICE) 
 

ASSESSMENT OF MINI/MAJOR 

PROJECTS BY EXT. EXPERTS 
 OTHERS   

 

 

 

 

    Prepared by Approved by 

    Mr. Ajay Mathew Jose Dr. Aysha Zeneeb Majeed 



Course Handout, S1CE 
 

Department of Civil Engineering, RSET   U.5 

LANGUAGE LAB (Running parallel to CAD Lab) 

THRUST ON: SPEAKING & LISTENING 

IN CLASS IN LAB 
Topic Chapter Topic Chapter 

Presentation 9 Listening Skills 2 

  
Oral 

Communication 
3 

  Group Discussions 12 
Assignments: Assignments: 

Presentation 20 Group Discussion 20 
Tests: Tests: 

Viva 10 
Test  A (Listening + 

Phonetics) 
50 

 

GENERAL COURSE PLAN 

Each batch gets approximately 5 classes each 

IN CLASS (1 hour session) IN LAB (2 hour session) 
Day 1 Presentation 

(Theory) 
Day 1 Listening Skills 

Day 2 Presentation 
(Assgmt) 

Day 2 Oral 
Communication + 
Group Discussion 
(Theory) 

Day 3 Presentation 
(Assgmt) 

Day 3 Oral 
Communication +  
Group Discussion 
(Assgmt) 

Day 4 Viva Day 4 Test A 
Day 5 Presentation 

(Assgmt) 
Day 5 Group Discussion 

(Assgmt) 
 

EVALUATION: 

To be given pass for the course, the student should have 75% attendance, 45% for 

assignments individually, and 45% in test & viva combined. 

TOTAL MARKS FOR THE SEMESTER: 100 
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LANGUAGE LAB (Full strength class) 

THRUST ON: WRITING & READING 

IN CLASS IN LAB 
Topic Chapter Topic Chapter 

Communication 1 Reading Skills 4 
Paragraph Writing 5 Grammar – Tenses 10 
Letter 6 Grammar – 

Conditionals  
10 

Report 7 Grammar – 
Concord  

10 

Literature* 11 Interview Skills 12 
Literature* 11 Telephone Skills 12 
Literature * 11 Book Review 8 

Assignments: Assignments: 
Report 25 Book Review 25 
Tests:  
Test B 
(covering everything taken in class and 
lab excluding those given as assignments) 

50 

* May be split among the In Class and In Lab hours- depending on teacher preference 

GENERAL COURSE PLAN 

Each batch gets approximately 8 classes each 

IN CLASS (1 hour session) IN LAB (2 hour session) 
Day 1 Communication Day 1 Reading Skills 
Day 2 Paragraph Writing  Day 2 Grammar –Tenses + 

Book Review 
Day 3 Letter Writing Day 3 Grammar – 

Conditionals + 
Interview Skills 

Day 4 Literature Day 4 Grammar – Concord 
+ Telephone Skills 

Day 5 Literature Day 5 Literature 
Day 6 Report (Theory) Day 6 Literature 
Day 7 Test B 
Day 8 Report (Assgmt) Day 8 Book Review 

(Assgmt) 

EVALUATION: 

To be given pass for the course, the student should have 75% attendance, 45% for 

assignments individually, and 45% in test. 

TOTAL MARKS FOR THE SEMESTER: 100 

 


