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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 

3.9.2018 CE201 Mechanics of Solids 

4.9.2018 CE203 Fluid Mechanics – I 

5.9.2018 CE205 Engineering Geology 

6.9.2018 CE207 Surveying 

7.9.2018 HS210 Life Skills 

2.11.2018 MA201 Linear Algebra & Complex Analysis 

5.11.2018 CE201 Mechanics of Solids 

7.11.2018 CE203 Fluid Mechanics – I 

9.11.2018 CE205 Engineering Geology 

12.11.2018 CE207 Surveying 

14.11.2018 HS210 Life Skills 
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SCHEME: B.TECH 3RD SEMESTER 

COURSE 

CODE 
COURSE NAME L-T-P CREDITS 

EXAM 

SLOT 

MA201 Linear Algebra & Complex Analysis 3-1-0 4 A 

CE201 Mechanics of Solids 3-1-0 4 B 

CE203 Fluid Mechanics – I 3-1-0 4 C 

CE205 Engineering Geology 3-0-1 4 D 

CE207 Surveying 3-0-0 3 E 

HS210 Life Skills 2-0-2 3 F 

CE231 Civil Engineering Drafting Lab 0-0-3 1 S 

CE233 Surveying Lab 0-0-3 1 T 

Total Credits = 24 Hours: 29 Cumulative Credits= 71 

 

 



MA 201 

LINEAR ALGEBRA & COMPLEX 

ANALYSIS 

 

  

A 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: LINEAR ALGEBRA & COMPLEX 

ANALYSIS 

SEMESTER:    S3 

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

COURSE CODE: MA201                                  

REGULATION: 2016 
COURSE TYPE: CORE 

COURSE AREA/DOMAIN: BASIC 

SCIENCES 

CONTACT HOURS: 3+1 (Tutorial) 

hours/Week 

CORRESPONDING LAB COURSE CODE 

(IF ANY): NIL 
LAB COURSE NAME: NIL 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I 

Complex Differentiation 
Limit, continuity and derivative of complex functions 
Analytic functions, Cauchy – Riemann equation, Laplaces equation, 
Harmonic functions 
Harmonic conjugate   

9 

II 

Conformal Mapping 
Geometry of Analytic functions, conformal mapping, Mapping w=z^2, 
conformality of w=e^z 
The mapping w=z+1/z Properties of w=1/z 
Circles and straight lines, extended complex plane, fixed points 
Special linear fractional transformation, cross ratio, cross ratio 
property – maping of disks and half planes 
Conformal mapping by w=sinz, w=cosz 

10 

III 

Complex Integration 
Definition of Complex Line integrals, first evaluation method, second 
evaluation method, cauchys integral theorem, Independencce of path, 
cauchys integral theorem for multy connected domains, cauchys 
integral formula – Derivatives of analytic finctions, application of 
Derivatives of analytic finctions, Taylor and Maclaurin series 
Power series as Taylor series, laurents series 

10 

IV 

Residue theorem 
Singlarities, Zeros, Poles, Essential singularity, Zeros of an analytic 
functions, Residue integration method, formulas, several singularities 
inside the contour residue theorem, Evalution of real integral 

9 

V 

Linear system of equations 
Linear system of equations, Coefficient matrix, Augmented matrix, 
Gauss Elimination and back substitution, Elementary row operations, 
Row equivalent systems, Gauss elimination –three possible cases, 
Row echelon form and information from it, Linear  independence –
rank of a matrix, vector Space Dimension – basis, Vector space 
R^3,Solution of linear systems, Fundamental theorem of non-
homogeneous linear systems, homogeneous linear systems 

9 
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UNIT DETAILS HOURS 

VI 

Matrix Eigen value Problem 
Determination of Eigen values and Eigen vectors, Eigen space, 
Symmetric, skew symmetric and Orthogonal matrices – Simple 
properties, Basis of Eigen vectors, Similar matrices, Diagonalisation 
of a matrix, Principal axis theorem Quadratic forms 

9 

TOTAL HOURS 52 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Erin Kreyszig:Advanced Engineering Mathematics,10th edition.wiley 

R1 Dennis g Zill&Patric D ShanahanA first course in complex analysis with  

applications-Jones &Bartlet publishers 

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

R3 Lipschutz,Linear Algebra,3e(Schaums Series)McGraww Hill Education 

India2005 

R4 Complex variables introduction and applications-second edition-Mark.J.Owitz-

Cambridge publication 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 Higher secondary 

level mathematics 

To develop basic ideas on matrix 

operations, calculus,  complex numbers 

etc 

 

  

COURSE OBJECTIVES: 

1 To equip the students with methods of solving a general system of linear 

equations 

2 To familarize them with the concept of Eigen value  and Diagonalisation of a 

matrix which have many application in engineering 

3 To understand the basic theory of functionsof a complex variable and conformal 

transformations 

 

COURSE OUTCOMES: 

Sl 

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

1 
The students will be able to understand about complex numbers and functions 

H            

2 
The students will be able to get an idea of Conformal mapping 

H            

3 
The students will be able to understand the integration of complex functions 

H L H          
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Sl 

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

4 

The students will be able to gain knowledge of various singularities and series 

expansions 

H  H          

5 

The students will be able to find the rank of a matrix and solution of equations 

using matrix theory 

H H           

6 
The students will be able to understand the matrix Eigen value problems 

H L H          

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 PO1 HIGH 
Fundamental knowledge in complex analysis will help to 

analyse the Engineering problems very easily 

CO2 PO1 HIGH 
Basic knowledge in Conformal mapping  will help to model 

various problems in  engineering fields 

CO3 

PO1 HIGH 
Complex integration will help to simplify  problems with high 

complexity in Engineering 

PO2 LOW  

PO3 HIGH 
Complex integration will help to design solutions to various 

complex engineering problems 

CO4 

PO1 HIGH 
Singularities and Series expansions will help to enrich the 

analysis of Engineering problem 

PO3 HIGH 
Singularities and Series expansions will help to design 

solutions to various complex engineering problems 

CO5 

PO1 HIGH 
Matrix theory will give a thorough knowledge in the 

application problem 

PO2 HIGH 
Will able to analyse various methods of solutions of 

equations 

CO6 

PO1 HIGH 
Eigen value, Eigen vectors and related theories will help to 

design several engineering problem 

PO2 LOW  

PO3 HIGH 
The solutions for various engineering problems requires 

Matrix theory 

 

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

Sl No DESCRIPTION PROPOSED ACTIONS 

1 Basic concepts on complex analsis Reading, Assignments  

2 Application of complex analysis in solving various 

Engineering problems 

Reading 
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3 Importance of matrix application in different 

fields of our society 

Reading 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 Application of analytic functions in Engineering 

2 Application of Complex integration  in Engineering 

3 Advanced matrix operations 

4 Some applications of eigen values 

 

WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 http://www.math.com/ 

 

 

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 

Complex functions, limit, continuity of complex functions  
HOUR 2 Derivative and analytic functions  
HOUR 3 Cauchy Reimann equations  
HOUR 4 Laplace’s equation, harmonic functions  
HOUR 5 Sensitivity analysis 
HOUR 6 Harmonic conjugate  
HOUR 7 Problem Solving 
HOUR 8 

II 

Mapping w=z^2  
HOUR 9 Geometry of analytic functions  

HOUR 10 Conformality of w=e^z  
HOUR 11 The mapping w=z+1/z  
HOUR 12 Properties of 1/z  
HOUR 13 Circles and straight lines  
HOUR 14 Fixed points, special linear fractional transformations  
HOUR 15 Extended complex plane  
HOUR 16 Cross ratio and property  
HOUR 17 Mapping of disks and half-planes  
HOUR 18 Conformal mapping by w = sin z or w = cos z  
HOUR 19 

III 

Complex line integrals, first evaluation method  
HOUR 20 Second evaluation method, Cauchy's integral theorem  
HOUR 21 Independence of path  
HOUR 22 Cauchy’s integral theorem for multiply connected domains  
HOUR 23 Cauchy's integral formula  
HOUR 24 Derivatives of analytic functions and applications  
HOUR 25 Taylor's series, Maclaurin's series  
HOUR 26 Power series as Taylor series  
HOUR 27 Laurent's series  
HOUR 28 

IV 

Singularities, zeroes, poles  
HOUR 29 Essential singularity  
HOUR 30 Zeroes of analytic functions  
HOUR 31 Residue integration method  
HOUR 32 Formulas for residues, several singularities inside the contour  
HOUR 33 Residue theorem  
HOUR 34 Evaluation of real integrals – Type I 
HOUR 35 Evaluation of real integrals – Type II 
HOUR 36 

V 

Linear system of equations  
HOUR 37 Coefficient matrix, augmented matrix  
HOUR 38 Gauss elimination method  
HOUR 39 Elementary row operations  
HOUR 40 Row equivalent systems  
HOUR 41 Gauss elimination  
HOUR 42 Rank of a matrix in vector space   
HOUR 43 Dimension, basis, vector space  
HOUR 44 Solution of linear systems  
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HOUR 45 Homogeneous linear systems  
HOUR 46 Problems 

HOUR 47 

VI 

Eigen space, symmetric and skew-symmetric and orthogonal 
matrices  

HOUR 48 Basis of eigen vectors, similar matrices  
HOUR 49 Diagonalization of a matrix  
HOUR 50 Quadratic forms  
HOUR 51 Principal axis theorem  
HOUR 52 Problems 
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 ASSIGNMENT – I  

 

1. State True or False and Justify 

a. If f(z) is analytic, then f'(z) exists. 

b. Function f(z) may be differentiable at z = z0, but not analytic near z = z0. 

c. Function v(x, y) = -3xy2 + x3 is an harmonic function. 

d. The harmonic conjugate of u(x, y) = -2xy is 

e. If f(z0) exists, then function f must be continuous at z = z0. 

f. If lim z  zo f(z) exists, then function f must be continuous at z = z0. 

g. The function f(z) = sin(1/z) is continuous everywhere. 

h. The function f(z) = cos(z3) is continuous everywhere. 

i. If function f is continuous at z = z0, then f must be differentiable there. 

j. If f(z) = | z |2, then for all z, f '(z) = 2z. 

k. If f(z) = (iz + 2)2, then f '(z) = 4i - 2z. 

l. If f(z) = cos(z3), then f '(z) = - sin(z3). 

m. If f(z) = u + iv and the Cauchy-Riemann equations hold for u, v, then f '(z) 

must exist. 

n. For f = u + iv, the Cauchy-Riemann equations are ux = vy and vx = uy. 

o. If f(z) = (x2 - y2 + 2) + 2ixy = u + iv, then the Cauchy-Riemann equations 

hold. 

p. If f(z) is differentiable, then f '(z) = vy - i uy. 

q. A smooth continuous arc is a contour. 

r. If C is a contour, then C must be a smooth continuous arc. 

2. Define harmonic function. Verify that 
22 yx

x
u




 is a harmonic. Also find the 

conjugate harmonic function of u. 

3.   

a. Show that      is a harmonic conjugate 

of    

b. Show that      is a harmonic function and find the 

harmonic conjugate   . 

c. Determine where the following functions are harmonic. 

  and   .   

d. Find the value of a if u(x, y) = ax2 – y2 + xy is harmonic. 

e. Let a, b and c be real constants.  Determine a relation among the coefficients 

that will guarantee that the function    is 

harmonic.   

4. Let    for  .  Compute the partial derivatives 

of     and verify that    satisfies Laplace's equation.   

5. Find an analytic function    for the following expressions. 
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a.    

b.   

c.  
d.  .  

e.  
f.  . 

6. Show that    are harmonic functions but that their 

product    is not a harmonic function. 

7. Let    be a harmonic conjugate of  .  Show that   is the 

harmonic conjugate of   . 

8. Let    be a harmonic conjugate of  .  Show 

that    is a harmonic function. 

9. Suppose that    is a harmonic conjugate of    and that   is 

the harmonic conjugate of  . 

10. Consider the function )sin(),( yeyxu x . Is it harmonic ? If so, find its harmonic 

conjugate.  Do the same for 

a. 
33 2),( xyxyxyxu    

b. )cos(),( xeyxu y  

11. Show that the transformation 
2zw  transforms the families of lines hx  and ky  

into confocal parabolas, having 0w  as the common focus. 

12. Find the bilinear transformation which maps 1,0,1  of the z-plane anto 1,,1 i  of 

the w-plane. Show that under this transformation the upper half of the z-plane 

maps anto the interior of the unit circle 
1w

.  

13. Show that by means of the inversion z
w

1


 the circle given by 
53 z

 is mapped 

into the circle 16

5

16

3
w

. 

14. Show that the transformation 
2/1zw  maps the upper half of the inside of the 

parabola  xccy  222 4  into the infinite strip bounded by cvu  0,0  where 
ivuw  .   

15. Find the image of the hyperbola x2 – y2 = 10 under the transformation w = z2 

16. Find the fixed points of the transformation z

z
w

96 


 

17. Find the invariant point of the transformation iz
w

2

1




 

18. Find the bilinear transformation that maps z = (1, i, –1) into w=(2, i, –2). 

19. Find the image of the circle |z| = 2 by the transformation w = z + 3 +2i 
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20. Solve the following linear system given explicitly or by its augmented matrix by 

Gauss elimination method: 

a.  

b.  

c.   
21. Find the rank and basis for the row space and a basis for the column space. 

a.   

b.  
22. Are the following set of vectors linearly independent: 

a.  ,  

b. , ,  

23. Is the given set of vectors a vector space? Give reason. If yes determine the 

dimension and find a     basis. 

a. All vectors in  with  

b. All vectors in  with  

24.  Find the rank of the matrix 

 
25. Solve the linear system by its augmented matrix 

 
26.  Is the given set of vectors a vector space give a reason. If yes determine the 

dimension and find the basis.( denote components) 

a. All vectors in  such that 4 +  = k 

b. All vectors in  such that  3 -2  + = 0, 4 +  = 0 

c. All real numbers. 

27.  Solve by Gauss elimination method 

a. 2w+3x +y-11z = 1 

b. 5w -2x +5y -4z =5 
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c. w –x+3y -3z =3 

d. 3w+ 4x -7y +2z = -7 

28. Solve the following 

a. 4y+3z=8  

b. 2x-z=2 

c. 3x+2y=5 

29. Which of the following matrices have linearly dependent rows? 

A = 
















100

010

001

 B = 
















987

654

321

 C = 
















2496

9515

832

 

30. Find the eigen values and eigenvectors of the matrix  



















222

254

245

A

 



















540

032

210

A
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TUTORIALS 

1. Prove that 𝑢 = 2𝑥 − 𝑥3 + 3𝑥𝑦2 is harmonic and find its harmonic conjugate. Also 

find the corresponding analytic function. 

2.   

a. Show that 𝑒𝑥(𝑥 cos 𝑦 − 𝑦 sin 𝑦) is harmonic function. Find the analytic 

function f(z)  for which 𝑒𝑥(𝑥 cos 𝑦 − 𝑦 sin 𝑦) is the imaginary part. 

b. Find f(z) whose imaginary part is 𝑣 = 𝑥2 − 𝑦2 + 2𝑥𝑦 − 3𝑥 − 2𝑦 

3.   

a. If 𝑢 + 𝑣 = (𝑥 − 𝑦)(𝑥2 + 4𝑥𝑦 + 𝑦2) and 𝑓(𝑧) = 𝑢 + 𝑖𝑣, find f(z) in terms of 

z  

b. If 𝑢 − 𝑣 = 𝑒𝑥(cos 𝑦 − sin 𝑦), find f(z) in terms of z 

4. Show that the function defined by 

𝑓(𝑧) = {

0    𝑤ℎ𝑒𝑛 𝑧 = 0
(𝑧̅)2

𝑧
=

𝑥3 − 3𝑥𝑦2

𝑥2 + 𝑦2
+ 𝑖

𝑦3 − 3𝑥2𝑦

𝑥2 + 𝑦2
     𝑤ℎ𝑒𝑛 𝑧 ≠ 0

 

is not differentiable at the point  z0 = 0  even though the Cauchy-Riemann 

equations (3-16) are satisfied at the point  (0,0). 

5. Show that the function 𝑓(𝑧) = 𝑧̅ is nowhere differentiable. 
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QUESTION BANK 

1. Prove that the function    

𝑓(𝑧) = {
𝑥2𝑦5(𝑥 + 𝑖𝑦)    𝑖𝑓 𝑧 ≠ 0

0     𝑖𝑓 𝑧 = 0
 

satisfies C-R equations at  z = 0, but it is not analytic at z = 0. 

2.   

a. If f(z) is analytic and uniformly bounded in every domain then  

i. f(z) is zero 

ii. f(z) is constant 

iii. f(z) is discontinuous 

iv. None of these   

b. If = 𝑥3 − 3𝑥𝑦2, show that there exists a function v(x,y) such that w = u + iv 

is analytic in a finite region. 

c. c) Show that 𝑓(𝑧) = {
 
𝑥𝑦2(𝑥+𝑖𝑦)

𝑥2+𝑦2  𝑖𝑓 𝑧 ≠ 0

0     𝑖𝑓 𝑧 = 0
  is not differentiable at z = 0. 

3.   

a. Does an analytic function 𝑓(𝑧) = 𝑢(𝑥, 𝑦) + 𝑖 𝑣(𝑥, 𝑦) exist for which (𝑥, 𝑦) =

𝑥3 + 𝑦3?   Why or why not? 

b. Let 𝑢1(𝑥, 𝑦) = 𝑥2 − 𝑦2 and 𝑢2(𝑥, 𝑦) = 𝑥3 − 3𝑥𝑦2.  Find derivative of 𝑓(𝑧) =

𝑧2 by using the definition. 

4. Show that the function 𝑓(𝑧) = (𝑥3 − 3𝑥𝑦2) + 𝑖(3𝑥2𝑦 − 𝑦3) is differentiable. 

5. If 𝑓(𝑧) = |𝑧|2 show that f(z) is differentiable only at z = 0. 

6. Find the image of the circle |z – 1| = 1 in the complex plane under the mapping w 

= 
1

𝑧
   

7. Find the bilinear transformation which maps the points z1 = -1, z2 = 0, z3 = 1 into 

the points w1 = 0,  w2 = i,  w3 = 3i respectively 

8. Determine the bilinear transformation which maps  z1 = 0   z2 = 1   z3 = ∞  into  w1 

= i, w2 = -1, w3 = - i respectively 

9. Find the bilinear transformation which transforms (0,-i,-1) into the points (i,1,0) 

10. Find the bilinear transformation which maps the points z1 = 2, z2 = i and z3 = -2 

onto w1 = 1, w2 = i and w3 = -1 respectively. 

11. Show that the transformation 𝑤 =
5−4𝑧

4𝑧−2
 maps the unit circle |z|=1 into a circle of 

radius unity and centre -1/2. 

12. Answer in one or two sentences: 

a. The function f(z) = Rez is no where differentiable. Give reason 

b. The transformation 𝑤 = 𝑧̅  is not a bilinear transformation. Why? 

c. Prove that any bilinear transformation can be expressed as a product of 

translation, rotation, magnification or contraction and inversion. 

13. Determine the row-rank of  
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𝐴 = [
1 2 1
2 3 1
1 1 2

] 

14. Solve the following linear system.  

a. 𝑥 + 𝑦 + 𝑧 + 𝑤 = 0, 𝑥 − 𝑦 + 𝑧 + 𝑤 = 0 and −𝑥 + 𝑦 + 3𝑧 + 3𝑤 = 0 

b. 𝑥 + 2𝑦 + 3𝑧 = 1 and 𝑥 + 3𝑦 + 2𝑧 = 1 

15. Find the condition on a, b, c so that the linear system is consistent.  

𝑥 + 2𝑦 − 3𝑧 = 𝑎, 2𝑥 + 6𝑦 − 11𝑧 = 𝑏, 𝑥 − 2𝑦 + 7𝑧 = 𝑐 

16. Let A be an n × n matrix. If the system 𝐴2𝑥 = 0 has a non trivial solution then show 

that 𝐴𝑥 = 0 also has a non trivial solution.  

17. Solve the system of equations given by: 

a. 𝑥 + 3𝑦 + 2𝑧 = 10, 2𝑥 − 𝑦 + 3𝑧 = 8, 3𝑥 + 2𝑦 + 5𝑧 = 18 

b. 𝑥 + 3𝑦 + 2𝑧 = 10, 2𝑥 − 𝑦 + 3𝑧 = 8, 3𝑥 + 2𝑦 + 5𝑧 = 19 

c. 𝑥1 + 𝑥2 + 3𝑥3 + 𝑥4 − 𝑥5 = 10,  𝑥1 + 2𝑥2 + 𝑥4 = 12, 𝑥3 + 2𝑥4 + 𝑥5 = 16 

d. 3𝑥 + 𝑦 − 2𝑧 = 0, 2𝑥 + 2𝑦 − 5𝑧 = 0, 5𝑥 + 3𝑦 + 2𝑧 = 0 

18. 23. Row reduce [
2 3 5 8
2 0 2 4
1 3 4 0

] 

19. What is the rank of [𝐴] = [
3 1 2
2 0 5
1 2 3

] ? 

20. Find conditions on the constant  a  such that the linear system has zero, one or 

infinitely many solutions 

𝑥 + 𝑦 + 3𝑧 = 𝑎 

𝑎𝑥 + 𝑦 + 5𝑧 = 4 

𝑥 + 𝑎𝑦 + 4𝑧 = 𝑎 

21. Classify these systems as either consistent or inconsistent. If the system is 

consistent, further categorize it as underdetermined or uniquely determined. 

Explain why the system fits into that category. Also, explain what this means 

graphically for each system. 

a. 2𝑥1 + 3𝑥2 = 9 and 3𝑥1 + 4
1

2⁄ 𝑥2 = 9 

b. 3𝑥1 + 4𝑥2 = 7 and 9𝑥1 + 12𝑥2 = 21 

c. 2𝑥1 + 3𝑥2 = 8 and 3𝑥1 + 4𝑥2 = 11 

22. For what values of c and k, the following systems have no solution, a unique 

solution and infinite number of solutions.  

a. 𝑥 + 𝑦 + 𝑧 = 3, 𝑥 + 2𝑦 + 𝑐𝑧 = 4, 2𝑥 + 3𝑦 + 2𝑐𝑧 = 𝑘 

b. 𝑥 + 𝑦 + 𝑧 = 3, 𝑥 + 𝑦 + 2𝑐𝑧 = 7, 𝑥 + 2𝑦 + 3𝑐𝑧 = 𝑘 

c. 𝑥 + 𝑦 + 2𝑧 = 3, 𝑥 + 2𝑦 + 𝑐𝑧 = 5, 𝑥 + 2𝑦 + 4𝑧 = 𝑘 

d. 𝑘𝑥 + 𝑦 + 𝑧 = 1, 𝑥 + 𝑘𝑦 + 𝑧 = 1, 𝑥 + 𝑦 + 𝑘𝑧 = 1 

e. 𝑥 + 2𝑦 − 𝑧 = 1, 2𝑥 + 3𝑦 + 𝑘𝑧 = 3, 𝑥 + 𝑘𝑦 + 3𝑧 = 2 
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COURSE INFORMATION SHEET 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: MECHANICS OF SOLIDS 
SEMESTER:    S3 

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

COURSE CODE: CE201                                  

REGULATION: 2015 
COURSE TYPE: CORE 

COURSE AREA/DOMAIN: CIVIL 

ENGINEERING 
CONTACT HOURS: 3+1 (Tutorial) 

CORRESPONDING LAB COURSE CODE 

(IF ANY): NIL 
LAB COURSE NAME: NIL 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I 

Review of Statics: Types of external loads – internal stresses – 
normal and shear stresses – strain – Hooke’s law – working stress – 
stress strain diagrams – Poisson’s ratio – relationship between elastic 
constants 

9 

II 

Elongation of bars of constant and varying sections – statically 
indeterminate problems in tension and compression – Temperature 
effects – strain energy and complementary energy – strain energy due 
to tension, compression and shear.  

9 

III 

Bending Moment & Shear force: Different types of beams – various 
types of loading – Relationship connecting intensity of loading, 
shearing force and bending moment – shear force and bending 
moment diagrams for cantilever beams and Simply supported beams 
for different types of loading.  

9 

IV 

Stresses in beams of symmetrical cross sections: Theory of simple 
bending – assumptions and limitations – Normal stresses in beams – 
Stresses in non-prismatic beams – moment of resistance – beams of 
uniform strength – beams of two materials – strain energy due to 
bending – shearing stresses in beams 

9 

V 

Analysis of stress and strain on oblique sections: Stress on 
inclined planes for axial and biaxial stress fields – principal stresses – 
Mohr’s circle of stress.  
Thin and Thick Cylinders: Stresses in thin cylinders – thick 
cylinders – Lame’s equation – stresses in thick cylinders due to 
internal and external pressures.  
Torsion: Torsion of solid and hollow circular shafts – Pure shear – 
strain energy in pure shear and torsion. 
Springs: Close coiled and open coiled helical springs 

9 

VI 

Deflection of statically determinate beams: Differential equation 
of the elastic curve – Method of successive integration, Macaulay’s 
method, Method of superposition, moment area method. 
Theory of columns: Direct and bending stresses in short columns- 
Kern of a section. Buckling and stability – Euler’s buckling/crippling 
load for columns with different end conditions – Rankine’s formula 

11 

TOTAL HOURS 56 
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TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Timoshenko, Strength of Materials Vol. I & Vol. II , CBS Publishers & 
Distributers, New Delhi 

T2 S.S Bhavikatti , Structural analysis Vol, Vikas Publications (P) Ltd.4th  Edition 

T3 James M Gere & Stephen P Timoshenko , Mechanics of Materials , CBS Publishers 
&Distributers, New Delhi 

T4 Egor P Popov, Mechanics of solids, Prentice Hall of India, New Delhi. 

T5 Rajput R.K.   Strength of Materials, S.Chand &company Ltd., New Delhi 

T6 S.B Junnarkar& H.J Shah, Mechanics of Structures Vol II, Charotar publishing 
House. 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

BE100 ENGINEERING 

MECHANICS 

Concepts of equilibrium forces, 

actions and reactions. 
S1S2 

CE100 
BASIC CIVIL 

ENGINEERING 

Knowledge of civil engineering 

materials and structural 

components of buildings 

S1S2 

ME100 BASIC MECHANICAL 

ENGINEERING 

Knowledge of basic theory of 

machines 
S1S2 

CY100 ENGINEERING 

CHEMISTRY 

Basic concepts of material 

properties 
S1S2 

  

COURSE OBJECTIVES: 

1 To enable the students to  stresses and strains generated in material due to 

external loads for various types of loading conditions 

 

COURSE OUTCOMES: 

Sl 

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

1 

The students will be able to explain the concept of simple stresses and strains 

and the various elastic constants. 

M L  L         

2 

The students will be able to solve for normal, shear, torsion and bending 

stresses and strains in structural member. 

H M  M         

3 

The students will be able to solve the internal forces in members subject to 

axial loads, shear, torsion and bending and plot their distributions. 

H M  M         

4 
The students will be able to understand the theory of simple bending and 

analyse the stress variations in composite materials. 
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Sl 

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

M L  L         

5 

The students will be able to analyse stress at a point and determine the 

principal and maximum shear stresses using equations as well as the Mohr’s 

circle. 

H H  H         

6 

The students will be able to analyse stress in cylinders due to internal and 

external pressures. 

H H M          

7 

The students will be able to discuss the concept of column buckling and critical 

load and stress. 

H H           

8 

The students will be able to analyse the deflection of statically determinate 

beams. 

H H  H         

 

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO1 MEDIUM 
Apply the knowledge of mathematics, science, engineering 

fundamentals to compute various elastic constants. 

PO2 LOW 

Identify, formulate analyse engineering problems reaching 

substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences to 

compute various elastic constants. 

PO4 LOW  

CO2 

PO1 HIGH 
Apply the knowledge of mathematics, science, engineering 

fundamentals to compute different types of stresses. 

PO2 MEDIUM 

Identify, formulate analyse engineering problems reaching 

substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences to 

compute different types of stresses. 

PO4 MEDIUM  

CO3 

PO1 HIGH 
Apply the knowledge of mathematics, science, engineering 

fundamentals to compute the internal forces. 

PO2 MEDIUM 

Identify, formulate analyse engineering problems reaching 

substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences to 

compute the internal forces. 

PO4 MEDIUM  
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CO PO MAPPING JUSTIFICATION 

CO4 

PO1 MEDIUM 
Apply the knowledge of mathematics, science, engineering 

fundamentals to compute stresses in composite materials. 

PO2 LOW 

Identify, formulate analyse engineering problems reaching 

substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences to 

compute stresses in composite materials. 

PO4 LOW 

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 for computing elastic constants. 

CO5 

PO1 HIGH 
Apply the knowledge of mathematics, science, and 

engineering fundamentals to compute the principal stresses. 

PO2 HIGH 

Identify, formulate analyse engineering problems reaching 

substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences to 

compute the principal stresses. 

PO4 HIGH 

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 for computing different types of stresses. 

CO6 

PO1 HIGH 
Apply the knowledge of mathematics, science, engineering 

fundamentals to compute pressures of cylinders. 

PO2 HIGH 

Identify, formulate analyse engineering problems reaching 

substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences to 

compute pressures of cylinders. 

PO4 MEDIUM 

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 for computing different types of pressures in 

cylinders. 

CO7 

PO1 HIGH 

Apply the knowledge of mathematics, science, engineering 

fundamentals to compute column buckling and critical load 

and stress. 

PO2 HIGH 

Identify, formulate analyse engineering problems reaching 

substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences to 

compute column buckling and  critical load and stress. 

CO8 PO1 HIGH 

Apply the knowledge of mathematics, science, engineering 

fundamentals to compute deflection of statically determinate 

beams. 
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CO PO MAPPING JUSTIFICATION 

PO2 HIGH 

Identify, formulate analyse engineering problems reaching 

substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences to 

compute deflection of statically determinate beams. 

PO4 HIGH 

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 for computing deflection of statically 

determinate beams. 

 

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

Sl No DESCRIPTION PROPOSED ACTIONS 

1 Basic concepts in analysing truss members; their 

deformation 

Assignment 

2 Method of estimating deflection using conjugate 

beam method 

Assignment 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 Mohr’s circle of stress for elements subjected to stresses in three mutually 

perpendicular directions 

 

WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

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

2 http://www.rmcet.com/Resources 

 

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      

 

 

http://www.nptel.ac.in/
http://www.rmcet.com/Resources
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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 

   Anu Mathew Dr. Aysha Zeneeb Majeed 
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COURSE PLAN 

 

HOUR MODULE TOPICS PLANNED 

HOUR 1 

1 

Introduction to MOS  

HOUR 2 Types of external loads, internal stresses   

HOUR 3 Normal and shear stresses, strain, Hooke’s law   

HOUR 4 Working stress   

HOUR 5 Stress strain diagrams   

HOUR 6 Problems based on Hooke’s law  

HOUR 7 Poisson’s ratio   

HOUR 8 

 

2 

Relationship between elastic constants  

HOUR 9 Problems based on elastic constants  

HOUR 10 Problems based on elastic constants 

HOUR 11 Problems , Elongation of bars of constant sections   

HOUR 12 Elongation of bars of constant sections   

HOUR 13 Statically indeterminate structures  

HOUR 14 Statically indeterminate problems in tension and compression  

HOUR 15 Temperature effects   

HOUR 16 Problems on temperature effects  

HOUR 17 Strain energy   

HOUR 18 Complementary energy  

HOUR 19 Strain energy due to tension  

HOUR 20 Problems on strain energy  

HOUR 21 

 

3 

Strain energy due to compression and shear  

HOUR 22 Problems on strain energy  

HOUR 23 Introduction to Bending Moment & Shear force  

HOUR 24 Different types of beams  

HOUR 25 Various types of loading   

HOUR 26 
Relationship connecting intensity of loading , shearing force 

and bending moment  

HOUR 27 
Shear force and bending moment diagrams for cantilever 

beams with different types of loading  

HOUR 28 

 

4 

Shear force and bending moment diagrams for cantilever 

beams with different types of loading  

HOUR 29 
Shear force and bending moment diagrams for simply 

supported beams with different types of loading  

HOUR 30 
Shear force and bending moment diagrams for simply 

supported beams with different types of loading  

HOUR 31 Shear force and bending moment diagrams for beams  

HOUR 32 Shear force and bending moment diagrams for beams  

HOUR 33 Introduction to stresses in beams of symmetrical cross sections 

HOUR 34 Introduction to stresses in beams of symmetrical cross sections  
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HOUR 35 Theory of simple bending   

HOUR 36 Assumptions and limitations of simple bending  

HOUR 37 Normal stresses in beams   

HOUR 38 Stresses in non-prismatic beams  

HOUR 39 Moment of resistance  

HOUR 40 Problems related to moment of resistance  

HOUR 41 Beams of uniform strength   

HOUR 42 Beams of two materials   

HOUR 43 Strain energy due to bending   

HOUR 44 Stress on inclined planes for axial and biaxial stress fields   

HOUR 45 Principal stresses  

HOUR 46 Mohr’s circle of stress   

HOUR 47 Problems  

HOUR 48 Problems  

HOUR 49 Stresses in thin cylinders  

HOUR 50 Thick cylinders - Lame’s equation  

HOUR 51 
Stresses in thick cylinders due to internal and external 

pressures  

HOUR 52 Problems on thick and thin cylinders  

HOUR 53 
Torsion of solid and hollow circular shafts.-Pure shear- strain 

energy in pure shear and torsion.  

HOUR 54 

 6 

Close coiled and open coiled helical springs  

HOUR 55 Differential equation of the elastic curve  

HOUR 56 Method of successive integration  

HOUR 57 Macaulay’s method  

HOUR 58 Method of superposition  

HOUR 59 Moment area method  

HOUR 60 Problems on moment area method  

HOUR 61 Direct and bending stresses in short columns  

HOUR 62 Problems  

HOUR 63 

 

Kern of a section  

HOUR 64 Buckling and stability  

HOUR 65 
Euler’s buckling/crippling load for columns with different end 

conditions  

HOUR 66 
Euler’s buckling/crippling load for columns with different end 

conditions  

HOUR 67 Problems  

HOUR 68 Rankine’s formula  

HOUR 69 Revision  
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ASSIGNMENT – I 

 

1. In an experiment, a bar of 40 mm diameter is subjected to a pull of 60 kN. The 
measured extension on a gauge length of 200 mm is 0.09 mm and the change in 
diameter is 0.0041 mm.  The Poisson's ratio and the value of the three moduli.  

2. A railway line is laid so that there is no stress in the rails at 10oC.  Find 
a. The stress on the rails at 50oC if there is no allowance for expansion. 
b. The stress in the rails if there is an expansion allowance of 8 mm. 
c. The expansion allowance if the stress in the rails is to be zero.  
d. The maximum temperature to have no stress in the rails if the expansion 

allowance is 14 mm.  
The rails are 30 mm long. Take α= 12x10-6 per OC and E=2x 105N/mm2. 

3. A cylindrical bar with two sections of lengths 50 cm and 25 cm, and diameter 20 
mm and 15 mm respectively, is subjected to an axial pull such that the maximum 
stress is 150MN/m2. Find the strain energy stored in bar. E= 200 GN/m2. 

4. A bar of 550 mm length is attached rigidly at A and B as shown in Figure. Forces 

of 30 kN and 60 kN acts at point C and D. If E = 200 kN/mm2. Determine the 

reactions at two ends. If the bar diameter is 25 mm Calculate the stresses and the 

change in length of each portion. (Hint: bar is rigidly fixed at the ends. Hence net 

deformation is zero) 

 

 

 

 

 

 

5.  A bar of length 1000mm and diameter 30mm is bored for 400mm, the bore 

diameter being 10mm as shown in fig. Under a load of 30kN if the extension of bar 

is 0.222mm what is modulus of elasticity? 

  

 

 

 

 

50 kN 30 kN 

200mm 150 mm 200 mm 

A B C D 
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ASSIGNMENT – II 

R is your roll number  

1. Plot shear force and bending moment diagrams of the cantilever beam 

 
2. Plot the shear force and bending moment diagram of the cantilever 

 
3. Plot the shear force and bending moment diagrams of the overhang beam. Also 

locate the points of contraflexure if any. 

 
4. Plot the shear force and bending moment diagrams of the simple beam. 

 
 

5. (a) Explain the basic concepts in analysing truss members and  their deformation 

(b) Discuss the steps involved in estimating deflection using conjugate beam 

method 

(c) Analyse Mohr’s circle of stress for elements subjected to stresses in three 

mutually perpendicular directions 
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TUTORIAL QUESTIONS 

 

1. A concrete cylinder of diameter 150mm and length 300mm when subjected to an 

axial load, compression of 240kN resulted in an increase of diameter by 0.127 mm 

and decrease in length by 0.28mm. Compute the Poisson’s ratio and Modulus of 

Elasticity. 

2. For a given material E=110 GPa and G=42 GPa. Determine the Bulk Modulus and 

lateral contraction of a round bar of 37.5mm dia and 2.4m long when stretched by 

2.5mm. 

3. The following data relate to a bar subject to tensile test. Diameter of bar is 30mm, 

tensile load is 54kN, Gauge length is 300mm, the extension of bar is 0.112mm, 

change in diameter is 0.00366mm. Determine Poisson’s ratio, E, G, K. 

4. A CI flat, 300mm long and of 30mm× 50mm uniform section is acted upon by the 

following forces uniformly distributed over the respective cross section; 25kN in 

the direction of length (T), 350kN in the direction of width (C) and 200kN in the 

direction of thickness (T). Determine the change in volume of flat, E=140GPa and 

Poisson’s ratio=0.25. 

5. A steel bar 60×60 mm in section and 180mm long is subjected to a tensile load of 

300kN along its length and tensile load of 750kN and 600KN on lateral faces. 

Calculate change in dimension of bar and change in volume. E=200GPa and 

Poisson’s ratio=0.3 

6. A member ABCD is subjected to a point load P1, P2, P3 and P4 as shown in figure.  

Find the force P2 necessary for equilibrium if P1=45kN, P3=450kN and P4=130kN. 

Determine the total elongation of the member. Take E=210 kN/mm2. 

 
7.  A mild steel bar 20mm in dia and 300mm long is enclosed in a brass tube whose 

external diameter is 30mm and internal diameter is 25mm. The composite bar is 

the subjected to an external pull of 40kN. If E=200GPa and that for brass is 100GPa 

Calculate the stress in bar and tube, the extension of the bar and the work done in 

stretching. 

 
8. A reinforced concrete column of 230mm×450mm size with 6nos 16mm dia steel 

bar as shown in fig. is subjected to an axial load of 500kN. Compute the stress 

developed in each material. Consider Es=200 GPa and Ec=15GPa. 
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9. A gun metal rod 22mm dia screwed at the ends passes through a steel tube 25mm 

internal diameter and external diameter 30mm. The temperature of whole 

assembly is raised to 126°C and the nuts on the rod are tightly screwed to the ends  

of the tube when the common temperature has fallen to 16°C.αs=12×10-6/°C, 

.αg=20×10-6/°C, Es=210GPa, Eg= 94 GPa. 

 

10. Both portions of the rod ABC are made of Aluminium for which E=73GPa. Knowing 

that the diameter of the portion AB is 30mm and BC is 20mm, determine the 

largest force P that can be applied if the allowable stress is 160Mpa and the 

deflection at point C not exceed 4mm. 

 

 

 

 

 

 

11. A small block is 4cm long and 3cm high and 0.5cm thick. It is subjected to a 

uniformly distributed tensile force of resultant 1200N and 500N as shown in 

figure.  Find stress developed along AB. 

  
12. At a point within a body subjected to two mutually perpendicular directions the 

stresses are 80MPa (T) and 40MPa (T). Determine the normal shear and resultant 

stresses on an oblique plane inclined at an angle of 45˚ with minor axis. 

13. Diameter of a water supply pipe is 750mm. It has to withstand a waterhead of 

60m. Calculate the thickness of the thin pipe if the permissible stress is 20N/mm2. 

14. A steel cylinder 240mm internal diameter is to withstand an internal pressure of 

5N/mm2.The increase in area of the bore due to resulting radial expansion is 

0.8m 1.2m 
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limited to 0.1% of nominal area. Calculate the necessary thickness of the cylinder 

and the circumferential stress induced in the section taking E=2.1×105N/mm2. 

15. Power of 2250 KW has to be transmitted@1Hz. If the permissible shear stress is 

80N/mm2 determine the necessary diameter for a solid shaft of circular section. If 

a circular section is used with an internal diameter of 0.75 times the external 

diameter the saving in mass per metre length of the shaft. 

16. An overhanging beam ABC is supported at A and B is loaded as shown in Fig. 

Determine the deflection at the free end C and max deflection between A and B. 

E=200GPa and I=13.5×10-6m3 

 

  



CE 203 

FLUID MECHANICS - I 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: FLUID MECHANICS I 
SEMESTER:    S3 

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

COURSE CODE: CE203                                  

REGULATION: 2016 
COURSE TYPE: CORE 

COURSE AREA/DOMAIN: CIVIL 

ENGINEERING 
CONTACT HOURS: 4 hours/Week. 

CORRESPONDING LAB COURSE CODE 

(IF ANY): CE234 

LAB COURSE NAME:FLUID MECHANICS 

LAB 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I 

Fluid properties - density – specific gravity – surface tension and 
capillarity - vapour pressure - viscosity and compressibility - 
Classification of Fluids (No questions to be asked). Fluid statics: Fluid 
pressure, variation of pressure in a fluid, measurement of pressure 
using manometers simple manometers, differential manometers, 
Pressure head. Forces on immersed plane and curved surfaces. 
Pressure distribution diagram for vertical surfaces, Practical 
application of total pressure (spillway gates). Buoyancy and 
Floatation: Buoyant force, stability of floating and submerged bodies, 
metacentre and metacentric height, Analytical and experimental 
determination of metacentric height... 

8 

II 

Kinematics of fluid flow: Methods of describing fluid motion, 
Lagrangian and Eulerian methods, Types of fluid flow: steady and 
unsteady flow, uniform and non-uniform flow, one, two and three 
dimensional flow, laminar and turbulent flow, rotational and 
irrotational flow. Types of flow lines: stream line, path line, streak 
lines, conservation of mass, equation of continuity in one, two and 
three dimensions, (Derivation in Cartesian co-ordinate system only) 
Velocity & Acceleration of fluid particle, convective and local 
acceleration, Deformation of fluid elements: circulation and vorticity, 
velocity potential, stream function, equipotential lines, flow net, uses 
of flow net; Vortex motion, free and forced vortex (no problems). 

8 

III 

Dynamic of fluid flow: Euler’s equation of motion and integration of 
Euler’s equation of motion along a streamline. Bernoulli’s Equation, 
Energy correction factors, Applications of Bernoulli’s equation: Pitot 
tube, Venturimeter and orifice meter. Momentum Principle- Steady 
flow momentum equation- Momentum correction factor, Force 
computation on a pipe bend 

8 

IV 

Flow through orifices: Different types of orifices, Flow over a sharp 
edged orifice, Hydraulic coefficients – Experimental determination of 
these coefficients, flow through large rectangular orifice, Flow 
through submerged orifices, flow under variable heads, and time of 
emptying. Flow over weirs: flow over rectangular, triangular and 

8 
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UNIT DETAILS HOURS 

trapezoidal sharp crested weir, Cipolletti weir, Broad crested weir, 
Submerged weirs, Proportional weir 

V 

Flow through pipes: Viscous flow - Shear stress, pressure gradient 
relationship - laminar flow between parallel plates - Laminar flow 
through circular tubes (Hagen Poiseulle's Eqn) - Hydraulic and 
energy gradient - flow through pipes - Darcy -Weisbach's equation - 
pipe roughness -friction factor- Moody's diagram- Major and minor 
losses of flow in pipes - Pipes in series and in parallel. 

12 

VI 

Boundary layer theory-no slip condition, boundary layer thickness, 
boundary layer growth over long thin plate, laminar, turbulent 
boundary layer, laminar sub layer, Momentum integral equation of 
boundary layer (no derivation), Blasius boundary layer equations for 
laminar and turbulent boundary layer. Drag and lift on Immersed 
bodies-Pressure drag and friction drag, profile drag, Drag and lift co-
efficient computation of drag on a flat plate. Separation of boundary 
layer and control. 

12 

TOTAL HOURS 56 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Streeter V. L., Fluid Mechanics, Mc Graw Hill, International Students Edition 

T2 Dr. P. N. Modi & Dr. S. M. Seth, Hydraulics and Fluid Mechanics, Standard Book 

House Delhi. 

T3 Jagdishlal, Fluid Mechanics & Hydraulics, Metropolitan Book Co., Delhi. 

T4 R. J. Garde and A. G. Mirajoaker, Engineering Fluid Mechanics, Nem Chand & 

Bross., Roorkee. 

T5 Dr.D S Kumar,S K. “Fluid Mechanics and Fluid power Engineering”, Kataria& 

Sons,NewDelhi 

T6 Dr. R.K Bansal,A Text book of Fluid mechanics and Hydraulic machines, Laxmi 

Publication 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

NIL 
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COURSE OBJECTIVES: 

1 To understand the basic properties of the fluid, fluid statics, kinematics, and fluid 

dynamics so as to analyse and appreciate the complexities involved in solving the 

fluid flow problems. 

2 To give an introduction to the fundamentals of fluid flow and its behaviour so as 

to equip the students to learn related subjects and their applications in the higher 

semesters. 

3 To develop the skill for applying the fluid statics, kinematics and dynamics of fluid 

flow concepts for solving civil engineering problems. 

 

COURSE OUTCOMES: 

Sl 

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

1 
Understand the basics of fluid flow and pressure in fluids at rest 

M            

2 

Analyse the condition of stability of a body in a fluid based on relative positions 

of its centre of buoyancy and metacentre 

H H           

3 

Analyse the condition of stability of a body in a fluid based on relative positions 

of its centre of buoyancy and metacentre 

M            

4 

Apply Bernoulli's equation to fluid flow problems involving venturimeter, 

orifice meter, pitot tube, orifices, mouthpieces, notches and weirs 

H M           

5 
Analyse the flow through pipes and the major and minor energy losses 

H H           

6 

Understand the concept of development of boundary layer over a long thin 

plate 

M            

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 PO1 MEDIUM 

The basics of fluid mechanics form the basis of the knowledge 

of a Civil Engineer to encounter any problem in the field of 

Water resources engineering 

CO2 

PO1 HIGH 

Stability of floating and submerged bodies in water is 

essential engineering knowledge for those who aspire to 

study fluid-structure interactions. 

PO2 HIGH 
The student develops the ability to solve the problems on the 

stability of floating structures like ships and boats 

CO3 PO1 MEDIUM 
The Civil Engineer needs to understand how to analyse a flow 

without having to consider the forces causing the motion 
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CO PO MAPPING JUSTIFICATION 

CO4 

PO1 HIGH 

The simple methods that have been used to determine the 

discharge and velocity of flow without using any electronic 

equipment, helps build the logic of a Civil Engineer 

PO2 MEDIUM 

The logic of the simple instruments like the venturimeter and 

pitot tube can inspire the students to design similar simple 

devices using the basic concepts of fluid flow. 

CO5 

PO1 HIGH 

The mechanics behind pipe flow and the energy losses 

associated with it provides a fundamental engineering 

knowledge to the student 

PO2 HIGH 
Analysis of flow through pipes is a promising problem 

solving area in Civil Engineering 

CO6 PO1 MEDIUM 

Boundary layer theory is a problem still awaiting a lot of 

research and analysis and needs to be understood 

thoroughly. 

 

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

Sl No DESCRIPTION PROPOSED ACTIONS 

1 Derivation and numericals on free and forced vortex 

flow 

Seminars, NPTEL 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

  

 

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 

    Kavitha M Dr. Aysha Zeneeb Majeed 
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COURSE PLAN 

 

HOUR MODULE TOPICS PLANNED 

HOUR 1 

1 

Fluid properties - density, specific gravity, viscosity and 

compressibility  

HOUR 2 

Surface tension and capillarity. Vapour pressure. Classification 

of fluids. Fluid pressure - variation of pressure in a fluid. 

Measurement of pressure using manometers.  

HOUR 3 
Definition of pressure head. Simple manometers, differential 

manometers.  

HOUR 4 Problems on manometers. Forces on immersed plane surfaces.  

HOUR 5 Problems on forces on immersed plane surfaces.  

HOUR 6 Forces on curved surfaces. Spillway gates.  

HOUR 7 Problems on spillway gates.  

HOUR 8 Analytical determination of metacentre.  

HOUR 9 
Buoyancy and floatation - buoyant force - problems. Concept of 

metacentre.   

HOUR 10 
Experimental determination of metacentric height. Stability of 

floating bodies.   

HOUR 11 Problems on metacentre.  

HOUR 12 

2 

Kinematics of fluid flow - Lagrangean and Eulerian methods of 

describing flow.  

HOUR 13 Types of flow. Types of flow lines.  

HOUR 14 
Conservation of mass. Equation of continuity in 1-D, 2-D and 3-

D.  

HOUR 15 
Velocity and acceleration of a fluid particle - convective and 

local acceleration.  

HOUR 16 Deformation of fluid elements - circulation and vorticity.  

HOUR 17 Velocity potential function, stream function  

HOUR 18 Equipotential lines - flow net - vortex motion (free and forced)  

HOUR 19 

3 

Dynamics of fluid flow - Euler's equation of motion - Bernoulli's 

equation.  

HOUR 20 
Energy correction factors. Applications of Bernoulli's equation 

- Pitot tube.  

HOUR 21 
Applications of Bernoulli's equation - Venturimeter, Orifice 

meter.   

HOUR 22 Momentum principle - steady flow momentum equation  

HOUR 23 
Momentum correction factor - force computation in a pipe 

bend.  

HOUR 24 
 
 

Flow through orifices - different types of orifices – hydraulic 

coefficients - experimental determination.  
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HOUR 25 
 
 
 
 
 
 
 

4 
 

Flow over sharp edged orifice - flow through large rectangular 

orifice.  

HOUR 26 Flow through submerged orifices - Flow under variable head.  

HOUR 27 Time of emptying - problems.  

HOUR 28 Flow over weirs - rectangular weir.  

HOUR 29 
Flow over weirs - triangular, trapezoidal weirs - Cippoletti 

weir.  

HOUR 30 Broad crested weir - submerged weir - proportional weir.  

HOUR 31 

5 

Flow through pipes - Hagen Poiseulle equation.  

HOUR 32 Hagen Poiseulle equation - problems  

HOUR 33 
Darcy Weisbach equation - Major and Minor energy losses in 

pipes - Moody's Diagram.  

HOUR 34 HGL and TEL  

HOUR 35 Pipes in series and pipes in parallel.  

HOUR 36 

6 

Boundary layer theory - no slip condition - boundary layer 

thickness - boundary layer growth over long thin plate.  

HOUR 37 
Laminar, turbulent boundary layer, laminar sublayer - 

momentum integral equation of boundary layer.  

HOUR 38 
Blasius boundary layer equations for laminar and turbulent 

boundary layer.  

HOUR 39 
Drag and lift on immersed bodies - pressure drag, friction drag, 

profile drag.  

HOUR 40 
Drag and lift coefficient computation on a flat plate - separation 

of boundary layer and control.  
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ASSIGNMENT – I 

 

All questions are compulsory 

 

1. Prove that equipotential lines and stream lines are perpendicular to each other. 

2. Given u = 2x2y + 3y, v = 5t - 2xy2. Determine the components of acceleration in 

the X and Y directions. 

3. Determine the velocity potential function if  ψ = 3xy2 

4. Differentiate between Lagrangian approach and Eulerian approach to analyse 

fluid flow. 
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ASSIGNMENT – II 

 

All questions are compulsory                                                   

1. Derive Darcy’s equation for head loss due to friction in pipe flow. 

2. Two reservoirs with a difference in water surface elevation of 10 m are 

connected by a pipeline ABC which consists of two pipes AB and BC joined in 

series. Pipe AB is 10 cm in diameter, 20 m long and has a value of coefficient of 

friction f = 0.005, pipe BC is 16 cm in diameter, 25 m long and has f = 0.0045. 

a. Calculate the discharge 

b. What difference in elevations is necessary to have a discharge of 15 

litres/sec. Consider all minor losses.            

3. A straight 25 cm diameter pipeline 5 km long is laid between two reservoirs 

having a difference in level of 40 m. To increase the capacity of the system an 

additional 2.5 km long 25 cm diameter pipe is laid parallel to the first from the 

midpoint of the original pipe. Assuming friction factor 4f = 0.025 for both pipes, 

find the increase in discharge due to installation of new pipe 

4. A 30 cm diameter pipe is required for a town’s water supply. As pipes of this 

diameter were not available in the market, it was decided to lay two parallel 

pipes of equal diameter having equal lengths. Find the diameter of the parallel 

pipes. Assume friction factor for both the pipes to be the same.              

5. Two pipes of diameter 40 cm and 20 cm are each 300 m long. When the pipes are 

connected in series and the discharge through the pipes is 100 litres/sec, find the 

loss of head incurred. What would be the loss of head in the system for the same 

discharge, if the pipes are connected in parallel? Take f = 0.0075 for each pipe.   
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UNITWISE QUESTION BANK 

MODULE 1 

1. Define density, specific weight and state their units 

2. Define a fluid. Distinguish between an ideal and real fluid. 

3. Explain Newton’s law of viscosity 

4. Define surface tension. 

5. State Pascal’s law. Give two examples where this principle is used. 

6. Distinguish between absolute, vacuum and gauge pressure 

7. Differentiate between a U-tube manometer and an inverted U-tube differential 

manometer 

8. Define total pressure and centre of pressure with a neat sketch 

9. Define surface tension and capillarity, Derive an expression for capillary rise. 

10. Explain the classification of fluids. 

11. What is meant by surface tension? Derive expressions for pressure intensity inside 

a liquid droplet, hollow bubble and a liquid jet. 

12. Obtain an expression for pressure intensity at a point in a fluid. 

13. Discuss the principle of working of a simple manometer 

14. Define centre of pressure and centre of gravity of a body immersed in a liquid. 

Show that the centre of pressure is always below the centre of gravity of the 

immersed body. 

15. Define the terms (i) Density (ii) Specific weight. State their units 

16. State and explain Newton’s law of viscosity  

17. State Newton’s law of viscosity and give examples of Newtonian fluids 

18. State Newton’s law of viscosity and give examples of its applications 

19. What is meant by viscosity of a liquid, how does it manifest and in what unit it is 

measured? 

20. Describe surface tension and capillarity as applied to a fluid 

21. Obtain the expressions for the pressure intensity inside a droplet and a bubble. 

22. How are fluids classified? 

23. Differentiate between: 

a. Ideal fluid and real fluid 

b. Newtonian and Non- Newtonian fluid 

24. State Newton’s law of viscosity. Explain the phenomenon of capillarity 

25. Define and explain capillarity and surface tension of fluid. 

26. Explain with neat sketch, the relationship between atmospheric, absolute and 

gauge pressures. 

27. Distinguish between gauge pressure and vacuum pressure. 

28. What are the advantages of using mercury in manometers 

29. Explain the working of a U-tube manometer.  

30. Define and briefly explain total pressure and centre of pressure. 

31. Sketch the section of a dam and indicate the forces indicating the resultant acting 

on it 
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32. A plate having an area of 2 m2 drowns in an inclined plane at 45o to the horizontal, 

with a velocity of 0.4 m/s. there is cohesion of fluid 1mm thick between the plate 

and the plane. If the viscosity of the fluid is 0.1 Ns/m2, find the weight of the plate. 

33. The bearing of an engine 10 cm diameter and 5cm long runs at 300 rpm. The 

clearance between the bearing and shaft is 0.5 mm. The viscosity of the oil is 0.5 

Ns/m2. Calculate the power lost in the bearing. 

34. Define kinematic viscosity and dynamic viscosity. The space between 2 plates is 

filled with oil. Size of the plate is 60cm x 60cm. Thickness of oil film is12.5mm. The 

upper plate which moves at a speed of 2.5 m/s, requires a force of 0.1 kN to 

maintain the speed. Determine the dynamic viscosity and kinematic viscosity of 

the oil. Specific gravity of oil is 0.95. 

35.   

a. Distinguish between specific weight and mass density 

b. A body weighing 450 N with a flat surface area of 0.1 m slides down a 

lubricated inclined plane making 300 with the horizontal. If the sliding 

velocity is 5m/s and the viscosity of the lubricant is 0.1 Ns/m2, determine 

the lubricant film thickness. 

36. Two large plane surface are 2.4 cm apart. The space between the surfaces is filled 

with glycerine. What force is required to drag a very thin plate of surface area 0.5 

m2 between the two large plane surfaces at a speed of 0.6 m/s? If (i) the thin plate 

is middle of the two plane surface; and (ii) the thin plate is at a distance of 8 mm 

from the bottom plane surface. Take the dynamic viscosity of glycerine as 

0.810Ns/m2. 

37. Derive an expression for the capillary rise of a liquid in terms of the surface 

tension, σ and the contact angle, θ. If the diameter of the tube is 2mm and the 

surface tension of the water in contact with air is 0.075 N/m, find the height to 

which water will rise due to capillary action. 

38. Explain the phenomenon of capillarity. Find the height through which water rises 

by capillary action of a glass tube of 2mm diameter, if the surface tension of water 

in contact with air is 0.075N/m 

39. A rectangular plate of 0.5m x 0.5m dimensions weighing 500 N slides down an 

inclined plane making 300 angle with horizontal, at a velocity 1.8 m/s. If the 2mm 

gap between the plate and the inclined surface is filled with a lubricating oil, find 

its viscosity. 

40.  

a. Mention some examples where compressibility of water is taken into 

account. 

b. Two horizontal flat plates are placed 0.15 mm apart and the space between 

them is filled with an oil of viscosity 1 poise. The upper plate of area 1.5 m2 

is required to move with a speed of 0.5 m/s relative to the lower plate. 

Determine the necessary force and power required to maintain this speed.  
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41. State Newton’s law of viscosity. The space between two square flat plates of sides 

720 mm is filled with oil of thickness 15 mm. The upper plate which moves at 3 

m/s requires a force of 120 N to maintain the speed.    Find 

a. the dynamic viscosity of the oil 

b. the kinematic viscosity of oil, if specific gravity of oil is 0.95 

42. Define capillarity. Calculate the capillary effect in a glass tube of 4mm diameter, 

when immersed in a) water b) mercury. The temperature of the liquid is 20o C, 

and the corresponding surface tension for water and mercury in contact with air 

are 0.073 N/m and 0.51 N/m respectively. Specific weight of water can be taken 

as 9790 N/m3. Contact angle for water is 0o and for mercury is 130o. 

43.  There is a pin hole 0.1m in diameter at the bottom of a vessel containing Mercury. 

What depth of Mercury can be put in the vessel without any leakage occurring? 

Take ,=55N/m 

44. Find the smallest diameter of a manometer tube such that error due to capillary 

action in the measured gauge pressure of 100 N/m2 is less than 5%. The 

manometric liquid is water. 

45.   

a. The surface tension of water in contact with air at 200C is 0.0725 N/m. The 

pressure inside a droplet of water is to be 200 N/m2 greater than the 

outside pressure. Calculate the diameter of the droplet of water. 

b. The capillary rise in the glass tube is not to exceed 0.2 mm of water. 

Determine its minimum size, given that surface tension for water in contact 

with air is 0.0725 N/m. 

46. Define pressure head and intensity of pressure. Find the head of water 

corresponding to an intensity of pressure 100 N/cm2. The specific weight of water 

is 10 kN/m3. Find the pressure of oil in a pipeline fitted with pressure tube and 

reads a height of 1.5 m of oil. Specific weight of oil is 8.5 kN/m3 

47. A pipe containing water at 172 kN/m2 pressure is connected by a differential 

gauge to another pipe and containing water at high pressure. If the difference in 

heights of two columns of mercury in the gauge is 75 mm, what is the pressure in 

the lower pipe? Specific gravity of mercury=13.6 

48. Distinguish between manometers and mechanical gauges. What are the different 

types of mechanical pressure gauges? 

49. Petrol of specific gravity 0.8 flows upwards through a vertical pipe. A and B are 

two points in the pipe, B being 50 cm higher than A. Connections are led from A 

and B to a U- tube containing mercury. If the difference of pressure between A and 

B is 0.2 kg/cm2, find the reading shown by the differential mercury gauge. 

50. A U-tube differential mercury manometer connects two pipes A & B. Specific 

gravity of fluids A and B are 1.6 and 0.8 respectively and the fluid pressures are 

120 kPa in A and 200 kPa in B. Pipe A lies 2.5 m above pipe B and the Mercury 

level in the manometer limb connected to A is at the same level as the centre of 

pipe B. Determine the difference in Mercury level indicated by the manometer. 

51. State and explain practical applications of centre of pressure 
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52. Obtain an expression for the centre of pressure when a lamina is vertically 

immersed in a liquid. 

53. Derive an expression for the depth of centre of pressure of a plate lamina 

immersed in a liquid at an angle θ to the free surface 

54. Derive an expression for the depth of centre of pressure from free surface at liquid 

of an inclined plane surface submerged in the liquid. 

55. A circular observation window of 0.5m diameter is installed in an inclined tank 

wall at 60o to the horizontal level. Water is 5m deep above the center of the 

window. Determine the resultant hydrostatic pressure force on the window and 

the centre of pressure. 

56. A rectangular box with base 2.5m x 4 m is filled with kerosene oil of specific gravity 

0.8, to a depth of 6m. Determine the resultant pressure and its point of application 

on each vertical face of the box. 

57. A triangular plate 1m base and 1.5 m altitude is immersed in water. The plane if 

the plate is inclined at 30o with the free surface. The base is parallel to and at a 

depth of 2m from the water surface. Find the total pressure on the plate and the 

position of centre of pressure. 

58. A pipeline 4m in diameter contains a gate valve. The pressure at the centre of the 

pipe is 20 N/cm2. If the pipe is filled with oil of specific gravity 0.87, find the force 

exerted by oil upon the gate and the position of centre of pressure. 

59. A circular plate of diameter 1.5 m is placed vertically in water. The centre of the 

plate is 3m below the free surface. Determine total pressure on the plate and the 

position of centre of pressure, if the plate is inclined at 300 with free surface, the 

centre of plate is inclined at 300 with the free surface, the centre of plate remaining 

3m below the free surface. 

60. A rectangular plate 0.5m x 0.5m dimensions weighing 400 N slides down an 

inclined plane making an angle of 300 with horizontal, at a velocity of 1.5 m/s. If 

the 2 mm gap between the plate and inclined plane surface is filled with 

lubricating oil. Find its viscosity. 

61. A gate 1m square lie in a plane making an angle of 300 with the vertical. Its upper 

edge is horizontal and is 1.6 m below the liquid of specific gravity 1.5. Find the 

resultant pressure on the gate and the location of the centre of pressure. 

62. A square door whose dimensions 0.4m x 0.4m is provided on the vertical side of a 

water tank. What force must be applied at the lower end of the gate so as to hold 

hinged door closed? The hinged end which is at the top of door lies at a depth of 

4m from surface of water. Also find the position of centre of pressure 

63. A circular plane surface of diameter 4m immersed in water such that the top and 

bottom edges are 1.5m and 4m below water surface. Find the total pressure force 

and the position of centre of pressure from the water surface. 

64. 10 litres of liquid of specific gravity 1.3 is mixed with 8 litres of a liquid of specific 

gravity 0.8. If the bulk of the liquid shrinks 1% on mixing, calculate the specific 

gravity, the density, the volume and the weight of the mixture 
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65. Why will a submarine always sink to the bottom of the ocean once it starts to sink 

if no changes are made? 

66. Explain metacentre and metacentric height. 

67. Define and explain metacentric height 

68. Explain buoyancy and centre of buoyancy. 

69. Give the condition for stability of submerged and floating bodies. 

70. What is metacentric height? Explain the analytical method for determining 

metacentric height. 

71. A ship displaces 40000 kN when floating in sea water with its axis vertical. A 

weight of 4100 kN is placed on the centre line. Moving this weight by 1.2m towards 

one side of the deck causes a plumb bob suspended from a 2.75m long string to 

move by 300 mm. Find the metacentric height of the unloaded ship. 

72. A cube of side ‘a’ floats with one side vertical in a liquid of relative density SL. If 

the relative density of the cube material is SC, find the condition for metacentric 

height to be zero. 

73. A hollow wooden cylinder of specific gravity 0.6 has an outer dia. of 600 mm and 

an inner dia. of 300 mm. It is required to float in an oil of specific gravity 0.9. Find 

the maximum height of the cylinder, so that it will be stable when floating with its 

axis vertical. Also find the depth of immersion. 

74. A rectangular pontoon of weight 1500 kN floats in sea water. It is 15m long, 8m 

wide and 4m deep. Find the metacentric height. The CG of the pontoon may be 

taken as 0.15m, below the geometric centre. Assume specific weight of water as 

10 kN/m3 

75. Show that for a vertically submerged plane surface, the centre of pressure 

approaches the centre of gravity as the depth of immersion increases. 

76. A circular cylinder of 8 m diameter with bottom closed floats vertically with its 

water line 4 m above the base. The centre of gravity of the body is 1.55m above 

the base and on the vertical axis. Determine the metacentric height and limiting 

height of the centre of gravity for stability. 

77. A hollow wooden cylinder of specific gravity 0.56 has an outer diameter of 60 cm 

and an inner diameter of 30cm. It is required to float in oil of specific gravity0.85. 

Calculate the maximum height of the cylinder so that it shall be stable when 

floating with its axis vertical. 

78. A cylindrical buoy of weight 20 kN of diameter 2m and of height 2,5m is floating 

in water of specific gravity 1.03. Its centre of gravity is 1.2m above the bottom. 

Determine whether the buoy can float in stable equilibrium with its axis vertical. 

If not, determine the tension in the chain required to make it stable, which is tied 

at the bottom of the buoy and anchored to the sea bed 

79.   

a. Explain how metacentric height can be determined theoretically and 

experimentally.  



Course Handout, S3 CE 
 

Department of Civil Engineering, RSET   C.16 

b. A uniform rectangular body 2m long, 1m wide and 0.8m deep floats in 

water. The depth of immersion is 0.6m.What is the weight of the body? Find 

the position of metacentre. Is it in stable equilibrium? 

80. A rectangular contour weighing 910 kN floats in seawater. It is 2.2 m long and 7.6 

m wide and 3m deep. Find the metacentric height. The C.G. of the contour may be 

taken at its geometric centre. 

81. A pipeline which is 4m in diameter contains a gate valve. The pressure at the 

centre of the pipe is 20 N/cm2. If the pipe is filled with oil of specific gravity 0.87, 

find the force exerted by the oil upon the gate and position of centre of pressure. 

82.   

a. Deduce an expression for the metacentric height of a floating body. 

b. A wooden cylinder 3 m long and of 2m in diameter floats in water with its 

axis vertical. The specific gravity of the wood is 0.6. Locate the position of 

metacentre of the wooden cylinder. State the condition of equilibrium. 

83. A solid cylinder is to be 0.25m in diameter. The base of axial length 25mm is of 

material which has a specific gravity 0.7 and the remainder of the material which 

has specific gravity 0.5. Find the maximum overall length of the cylinder inorder 

that it may float in water in the stable equilibrium with its axis vertical. 

84. A rectangular pontoon 12 m long, 9m wide and 3 m deep weighs 1380 kN and 

floats in sea water of specific weight 10kN/m3. The pontoon carries on its upper 

deck a boiler 6m diameter, weighing 864 kN. The centre of gravity of each unit and 

geometric centre of arrangement lies in the same vertical plane. Find the 

metacentric height and check whether the arrangement is stable. 

85. Define the terms, “buoyancy and centre of buoyancy”. A wooden block of width 

2m, depth 1.5m and length 4m floats horizontally in water. Find the volume of 

water displaced and position of centre of buoyancy. The specific gravity of the 

wooden block is 0.7. 

86.   

a. A cylinder has a diameter 0.3m and a specific gravity 0.75. What is the 

maximum permissible length in order that it may float in water with its axis 

vertical? 

b. Explain the term metacentre and metacentric height.                                    

MODULE 2 

1. What are the conditions for flow to be irrotational 

2. Define streamline, pathline and streakline 

3. List the uses of flow nets. 

4. Explain the methods of describing fluid motion. 

5. Differentiate Lagrangian and Eulerian method 

6. Explain stream function and velocity potential function.  

7. Is the motion 𝑢 = 𝑥2𝑦, 𝑣 = 2𝑦𝑧 − 𝑥𝑦2 and 𝑤 = 𝑥2 − 𝑧2 kinematically possible for 

an incompressible fluid? 

8. Prove that streamlines and equipotential lines meet orthogonally. 
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9. The stream function of a two dimensional flow is given by ψ=2xy. Calculate the 

velocity at the point P(2,3). 

10. Explain the importance of stream function 

11. Define the flow net. What are its uses and limitations 

12. Explain stream line, pathline, streakline and streamtube 

13. Differentiate between : (a) Pathline and streamline (b) Rotational and irrotational 

flow 

14. Discuss the stability of floating bodies 

15. Define the terms:   (a) Velocity potential function (b) Stream function 

16. Define a source, a sink and a doublet 

17. What is meant by metacentric height? How it is related to the equilibrium of 

floating body. 

18. Derive the continuity equation for 3-D flow. 

19. Can a function 𝜙 = 3𝑥𝑦 describe the flow of an incompressible fluid? If so, 

determine the stream function. Determine the velocities at A(1,2) and B(2,2) and 

the pressure difference between A and B. What is the discharge between the 

streamlines through these points? 

20. In a 3D incompressible flow, the velocity components in x and y directions are: 

   
3 3

2 2 2 2 2 22 2

kx ky
u and v

x y z x y z

   

   
. 

21. Evaluate an expression for velocity component ‘w’ in the z-direction. 

22.  (a) Write an explanatory note on flow nets, their properties and uses. 

23. A 2-dimensional steady velocity field is given by u=x2-y2, v=-2xy. Determine the 

streamline pattern and sketch a few streamlines in the upper half plane. 

24. Define stream line, streakline and stream tube. A 2- dimensional flow is described 

by the velocity components u=5x3 and v=-15x2y. Evaluate the stream function, 

velocity and acceleration at point P (x=1 cm & y=2m) 

25. Define the stream function and velocity potential function. If for a 2- dimensional 

potential flow, the velocity potential is given by, Φ =x(2y-1), determine the 

velocity at the point P(4,5). Determine also the value of stream function ψ at the 

point P. 

26.   

a. Prove that streamlines and equipotential lines meet orthogonally. 

b. The velocity component in a flow field are given by: 

u= ay sinxy    v= ax sinxy. 

Prove that the flow is irrotational and obtain expression for the velocity 

potential function 

27. Differentiate rotational and irrotational flow. Derive the continuity equation in 

rectangular co-ordinates. 

28. Define circulation and vorticity. Given u=xy, v=2yz. Check whether these 

components represent 2 or 3 dimensional flow. If 3 dimensional, determine the 

third component. 
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29.    

a. The velocity potential for a two dimensional flow is Φ =x(2y-1), determine 

the velocity at the point P(4,5). Determine also the value of stream function 

ψ at the point P. 

b. Is the motion u=x2y, v=2yz-xy2 and w=x2-z2kinematically possible for an 

incompressible fluid. 

30.    

a. Describe the uses and limitations of the flow net 

b. Under what conditions can one draw flow net 

31. The velocity potential function is given by, 

 

 

 

a. Find the velocity component in x and y. 

b. Show that  represents a possible case of flow. 

32. Prove that equipotential lines and stream lines are perpendicular to each other. 

33. Given u = 2x2y + 3y, v = 5t - 2xy2. Determine the components of acceleration in 

the X and Y directions. 

34. Determine the velocity potential function if  ψ = 3xy 

35. Differentiate between Lagrangian approach and Eulerian approach to analyse 

fluid flow. 

MODULE 3 

1. What are the assumption in Bernoulli’s Equation 

2. Derive Bernoulli’s equation for conservation of energy. 

3. What is meant by Kinetic Energy Correction Factor and Momentum Correction 

Factor? Derive expressions for the same. 

4. Derive the expression for discharge through a venturimeter. 

 

MODULE 4 

1. What is a Cipolletti weir? 

2. What is a weir? What is the difference between a weir and a notch 

3. How are notches and weirs classified? 

4. Compare a triangular notch with a rectangular notch for measuring discharges. 

Deduce an expression for the discharge through a triangular notch 

5. A submerged weir 1 m height spans the entire width 7m wide rectangular channel. 

Find the discharge when the depth of flow on the upstream side is 1.8 m and on 

the downstream side is 1.25 m. 

6. Water flows over a right angled triangular weir of 1m width. If the discharge 

coefficients are 0.6 and 0.7 for the triangular and rectangular weirs respectively, 

determine the discharge over the weir if the head over the crest is 1.2m and the 

velocity of approach is 2 m/s. 

]
3

[]
3
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7. Deduce an expression for the discharge over a V-notch 

8. Compare a triangular notch and rectangular notch. In a rectangular channel, the 

discharge measured using a right angled V-notch from the bed of channel if the 

maximum depth of water is not to exceed 1m. Assume Cd=0.62. 

9. In an experiment on a 900 triangular notch, the discharge is collected in a circular 

tank of 1m in diameter. The water level in the tank rises by 50 cm in 18 seconds. 

The head over the notch is measured to be 20 cm. Determine the coefficient of 

discharge. (Hint: Q=V/t. where t=18 sec, d=1m, h=.5m) 

 

MODULE 5 

1. Derive Darcy’s equation for head loss due to friction in pipe flow. 

2. Two reservoirs with a difference in water surface elevation of 10 m are connected 

by a pipeline ABC which consists of two pipes AB and BC joined in series. Pipe AB 

is 10 cm in diameter, 20 m long and has a value of coefficient of friction f = 0.005, 

pipe BC is 16 cm in diameter, 25 m long and has f = 0.0045. 

a. Calculate the discharge 

b. What difference in elevations is necessary to have a discharge of 15 

litres/sec. Consider all minor losses.    

(ANS: (a) 43.8 litres/sec; (b) 1.171 m) 

3. A straight 25 cm diameter pipeline 5 km long is laid between two reservoirs 

having a difference in level of 40 m. To increase the capacity of the system an 

additional 2.5 km long 25 cm diameter pipe is laid parallel to the first from the 

midpoint of the original pipe. Assuming friction factor 4f = 0.025 for both pipes, 

find the increase in discharge due to installation of new pipe.  

(ANS: 16.3 litres/sec)  

4. A 30 cm diameter pipe is required for a town’s water supply. As pipes of this 

diameter were not available in the market, it was decided to lay two parallel pipes 

of equal diameter having equal lengths. Find the diameter of the parallel pipes. 

Assume friction factor for both the pipes to be the same. 

(ANS: 22.74 cm) 

5. Two pipes of diameter 40 cm and 20 cm are each 300 m long. When the pipes are 

connected in series and the discharge through the pipes is 100 litres/sec, find the 

loss of head incurred. What would be the loss of head in the system for the same 

discharge, if the pipes are connected in parallel? Take f = 0.0075 for each pipe. 

(ANS: 6.15 m; 0.131 m) 

6. Two pipes, each of length L and diameters D1 and D2 are arranged in parallel. The 

loss of head when a discharge Q flows through them is H1. If the pipes are arranged 

in series, and the same quantity of water Q flows through them is H2. If D1 = 2D2, 

find H1/H2. Neglect minor losses and friction factor f is same for both pipes.                

(ANS: 0.01654) 

7. Derive the expression for pressure drop, which occurs due to viscous resistance, 

across a section of a circular pipe. 
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8. For a laminar flow of an oil having dynamic viscosity 1.766 Ns/m2 in a 0.3m 

diameter pipe, the velocity distribution is parabolic with maximum velocity 3 m/s 

occurring at the centre of the pipe. Calculate the shear stress at the pipe wall and 

within the fluid 50 mm from the pipe wall.                                                              

(ANS: 70.64 N/m2; 47.09 N/m2) 

9. An oil flowing between two parallel plates kept at 10cm apart with maximum 

velocity of 1.5 m/s. Find out the discharge per unit width of the plate, shear stress 

at the plates and pressure difference between two points 20 m apart along the 

direction of the flow. Also find out the velocity gradient at the plates and velocity 

at 2 cm from the plate surface. Take viscosity of oil as 25 poise. 

(ANS: 0.1 m3/s; 150 N/m2; 60 kN/m2;60  /s; 0.96 m/s) 

10. The maximum velocity of the liquid passing through a pipe of 200 mm diameter is 

2 m/s. Find the mean velocity and radius at which it occurs. Also find the velocity 

at 40 mm from the wall of the pipe. Assume the flow is laminar.     

 

MODULE 6 

1. Determine the displacement thickness and momentum thickness in terms of the 

nominal boundary layer thickness for the velocity profile in the boundary layer on 

a flat plate given by 
𝑢

𝑈
= (

𝑦

𝛿
)

1

𝑚 .                                                             (ANS: 
𝑚

𝑚+1
𝛿; 

𝑚

(𝑚+1)

𝛿

(𝑚+2)
) 

2. The velocity distribution in laminar boundary layer over a flat plate is assumed as            

u = a Sin(by) + c where a, b and c are constants. Apply the appropriate boundary 

conditions and determine the velocity distribution law.         (ANS: a = U, b = 
𝜋

2𝛿
 , c 

= 0) 

3. Calculate the friction drag on a plate 15 cm wide and 4.5 cm long placed 

longitudinally in a stream of oil (S=0.925, υ = 0.9 stokes) flowing with a free stream 

velocity of 6 m/s. Also find thickness of the boundary layer and shear stress at the 

trailing edge. 

                                                                                    (ANS: 13.7 N, 0.013 m, 63.77 N/m2) 

4. A flat plate was positioned at zero incidence in a uniform flow stream of air. 

Assuming boundary layer to be turbulent throughout the entire plate, work out 

the ratio of skin-friction drag forces on the front and rear half part of the plate.                       

(ANS: 1.347) 

5. A body of length 2 m has a projected area of 1.5 m2 normal to the direction of its 

motion. The body is moving through water, which is having viscosity = 0.01 poise. 

Find the drag on the body if it has a drag coefficient 0.5 for a Reynold’s no: 8 X 106. 

                                                                                                                       (ANS: 6049 N) 
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6. A jet plane which weighs 29.43 kN and having a wing area of 20 m2 flies at a 

velocity of 950 km/hr, when the engine delivers 7357.5 kW power. 65% of the 

power is used to overcome the drag resistance of the wing. Calculate the 

coefficients of lift and drag for the wing. The density of atmospheric air is 1.21 

kg/m3.  

     (ANS: CD = 0.0215; CL = 0.0349) 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: ENGINEERING GEOLOGY 
SEMESTER:    S3 

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

COURSE CODE: CE205                                  

REGULATION: 2015 
COURSE TYPE: CORE 

COURSE AREA/DOMAIN: CIVIL 

ENGINEERING 
CONTACT HOURS: 3+1 hours/Week. 

CORRESPONDING LAB COURSE CODE 

(IF ANY): NIL 
LAB COURSE NAME: NIL 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I 

Relevance of geology in Civil Engineering. Subdivisions of Geology. 
Weathering, types and its engineering significance. Laboratory tests 
used in civil engineering for assessing intensity of weathering. 
Engineering classification of weathered rock masses. Soil profile. 
Geological classification of soils.. 

8 

II 

Hydrogeology-occurrence of groundwater, Types of aquifers, 
permeability / hydraulic conductivity. Engineering significance of 
subsurface water problems created in construction, as an erosional 
agent. Methods to control of subsurface water barriers and liners, 
drains and wells. (Resistivity survey of groundwater may be 
demonstrated). 

11 

III 

Minerals- Properties that affect the strength of minerals. Physical 
properties and chemical composition of following minerals -quartz, 
feldspars (orthoclase and plagioclase), micas (biotite and muscovite), 
amphibole (hornblende), pyroxene (augite and hypersthene), 
gypsum, calcite, clay minerals (kaolinite), their chemical formulae. 
Earth quakes- in relation to internal structure of earth and plate 
tectonics. 

8 

IV 

Rocks as aggregates of minerals. Basic concepts igneous, sedimentary 
and metamorphic rocks, Brief account of following rocks- granite, 
basalt, sandstone, limestone, shale, marble and quartzite. Rock 
features that influence the strength of rocks as construction material-
concepts of lineation and foliation-schistosity and gneissosity. Rock 
types of Kerala. Brief account of engineering properties of rocks used 
as construction material (building and foundation) and road 
aggregates. Assessment of these properties.(Students should be 
taught to identify common rock forming minerals and common rocks 
based on their physical properties). 

10 

V 

Attitude of geological structures- strike and dip. Brunton compass. 
Deformation structures and their engineering significance- folds, 
faults and joints. Geological factors considered in the construction of 
dams and reservoirs, tunnels. (Simple exercises based on 
geological/topographic maps for determination of dip, apparent dip 

11 
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UNIT DETAILS HOURS 

and thickness of lithological beds and preparation of geological cross 
sections should be performed. The students should instructed in 
handling clinometer/Brunton compass to determine strike and dip) 

VI 

Introduction to natural hazards-Mass movements (Landslides), 
floods, their common management strategies. Coastal Processes- 
waves, currents and landforms. Types of coastal protection 
strategies. Soil erosion- causes and types and soil conservation 
measures. 

8 

TOTAL HOURS 56 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Duggal, SK,Rawal,N and Pandey, HK (2014) Engineering Geology, McGraw Hill 
Education, New Delhi 

T2 Garg, SK (2012) Introduction to Physical and Engineering Geology, Khanna 
Publishers, New Delhi 

T3 Gokhale, KVGK (2010) Principles of Engineering Geology, BS Pubications, 
Hyderabad 

T5 Kanithi V (2012) Engineering Geology, Universities Press (India) Ltd., 
Hyderabad 

T6 Singh, P (2004) Engineering and General Geology, S. K. Kataria and Sons, New 
Delhi 

T7 Gokhale, NW (1987) Manual of geological maps, CBS Publishers, New Delhi 

 

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 Awareness about earth resources and processes to be considered in various facets 
of civil Engineering. 

2 Appreciation of surface of earth as the fundamental foundation structure and the 
natura phenomena that influence its stability. 
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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 explain the relevance of Engineering Geology in 
Civil Engineering. 

     L       

2 
The students will be able to classify the different weathering processes. 

L  L          

3 

The students will be able to explain the concepts of subsurface water and its 

engineering significance. 

  L          

4 

The students will be able to  interpret earthquakes in relation to internal 

structure of the earth 

  L          

5 

The students will be able to identify common rock forming minerals and 

common rocks based on their physical properties. 

H M           

6 

The students will be able to identify  the attitude of geological structures and 

instruments used 

H            

7 

The students will be able to distinguish various natural hazards and its 

mitigation methods. 

     H       

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 PO6 LOW 

Students will be able to apply the knowledge from 

engineering geology to solve the problems affecting the 

society and take relevant measures to ensure the safety.  

CO2 

PO1 LOW 

Students will be able to solve the complex engineering 

problems regarding the availability of raw materials for 

construction and find suitable alternatives for the materials 

that are scarce. 

PO3 LOW 
Properties of the existing land condition forms the 

fundamental prerequisite for any design.  

CO3 PO3 LOW 

The study of subsurface water and its engineering 

significance in construction allows students to create 

awareness among people about various sources of water and 

how it can affect the various fields of construction and the 

stability of structures. 
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CO PO MAPPING JUSTIFICATION 

CO4 

PO3 LOW The students shall interpret the various causes and effects 

of earthquakes and shall develop solutions to minimise the 

effects of earthquake. 

CO5 

PO1 HIGH Students will be able to solve the complex engineering 

problems regarding the availability of raw materials for 

construction by studying the properties and composition of 

various materials and minerals and find suitable 

alternatives for the materials that are scarce. 

PO2 MEDIUM Identifying each mineral with respect to their physical 

properties helps students to classify the types and 

properties of rocks and their suitability in various fields of 

engineering.  

CO6 PO1 HIGH The knowledge of using various instruments helps the 

students to analyse various features on the earth and the 

attitude of geologic structures helps the students to analyse 

the complex engineering activities of the structures. 

CO7 PO6 HIGH By studying the various natural hazards, its causes, 

remedies and prevention can help students to tackle the 

occurrence of adverse situations in society.  

 

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

Sl No DESCRIPTION PROPOSED ACTIONS 

1 Crystallography of minerals  NPTEL 

2 Unconformity NPTEL 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 Hydrologic cycle 

2 Slope stability 

 

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  
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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 

    Aswathy G Dr. Aysha Zeneeb Majeed 
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COURSE PLAN 

 

HOUR MODULE TOPICS PLANNED 

HOUR 1 

1 

introductory class, various features existing on the surface of 
earth 

HOUR 2 Relevance of geology in civil engineering 
HOUR 3 subdivisions of geology 
HOUR 4 weathering and its types 
HOUR 5 weathering and its types 
HOUR 6 engineering significance of weathering  
HOUR 7 laboratory tests for determining the intensity of weathering 
HOUR 8 geological classification of soil 

HOUR 9 
engineering classification of weathered rock masses and soil 
profile 

HOUR 10 

2 

hydrogeology and types of aquifer 

HOUR 11 
permeability and hydraulic conductivity, occurrence of ground 
water 

HOUR 12 
engineering significance of subsurface water created as 
erosional agent 

HOUR 13 
methods to control subsurface water, liners, barriers, drains 
and wells 

HOUR 14 drains and wells contd.. 
HOUR 15 resistivity survey of ground water 
HOUR 16 

3 

Introduction to Minerals (occurrence, types of bonds etc.) 
HOUR 17 properties that affects the strength of minerals 
HOUR 18 properties that affects the strength of minerals continued 
HOUR 19 physical properties and chemical composition of quartz 

HOUR 20 
physical properties and chemical composition of feldspars 
(orthoclase and plageoclase) 

HOUR 21 
physical properties and chemical composition of micas and 
amphibole 

HOUR 22 
physical properties and chemical composition of pyroxene and 
gypsum 

HOUR 23 
physical properties and chemical composition of calcite and 
clay minerals 

HOUR 24 
earthquakes in relation to internal structure of the earth – 
earthquake and causes 

HOUR 25 to internal structure of the earth 
HOUR 26 plate tectonics 
HOUR 27 4 rocks as aggregates of minerals- introduction 
HOUR 28 

 

basic concepts of igneous and sedimentary rocks 
HOUR 29 basic concepts of metamorphic rocks 
HOUR 30 brief account of granite and basalt 
HOUR 31 brief account of sandstone and limestone 
HOUR 32 brief account of shale, marble and quartzite 

HOUR 33 
rock features that influence the strength of rocks as 
construction material 

HOUR 34 concept of lineation and foliation 
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HOUR 35 concept of schistosity and gneissosity 
HOUR 36 rock types of kerala 

HOUR 37 
engineering properties of rocks used as construction material 
and road aggregates 

HOUR 38 engineering properties of rocks used as road aggregates 
HOUR 39 

5 

attitude of geological structures- strike and dip 
HOUR 40 brunton compass and its features 
HOUR 41 deformation structures and engineering significance of folds 

HOUR 42 
deformation structures and engineering significance of faults 
joints 

HOUR 43 deformation structures and engineering significance joints 
HOUR 44 geological factors considered in the construction of dams 

HOUR 45 
geological factors considered in the construction of reservoirs 
and tunnels 

HOUR 46 
practical - determination of dip, apparent dip, lithological beds 
etc 

HOUR 47 

6 

introduction to natural hazards (brief introduction) 

HOUR 48 
mass movements (landslides) and their management 
strategies 

HOUR 49 floods and their management strategies 
HOUR 50 coastal processes- waves and currents 
HOUR 51 coastal processes- landforms 
HOUR 52 types of coastal protection strategies 

HOUR 53 soil erosion- causes and types 

HOUR 54 soil erosion- causes and types 

HOUR 55 soil conservation measures 
HOUR 56 Revision 
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ASSIGNMENT 1 

Maximum Marks 10 

1.  Explain the geological classification of soils. (2.5m) 

2.  Detail the problems created by subsurface water in construction. (2.5m) 

3.  Deliver a lecture on various minerals assigned to you. (5m) 

 

 

To be submitted on September 5th, 2018 

 

ASSIGNMENT 2 

Maximum Marks 10 

1. Explain the major rock species outcropped in Kerala. 

2. Write short note on unconformity and its engineering significance. 

3. Write short note on slope stability and its causes. How is it related to landslides? 

 

 

 

To be submitted on November 9th, 2018   
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UNIT WISE QUESTION BANK 

MODULE 1 

PART A 

1. Define engineering geology. 

2. Define weathering. 

3. What is meant by seismic zone? 

4. What is physical weathering? 

5.  What is chemical weathering? 

6.  What is spheroidal weathering? 

7.  Define exfoliation. 

PART – B 

1. Explain in detail about weathering of rocks and its engineering importance. 

2. Write in detail about the scope of geology and importance of geology in Civil 

Engineering. 

3. Explain physical and chemical weathering process in detail. Add a note on 

weathering grade and its engineering significance. 

4.  Explain the process associated with river. Write their engineering significance. 

5. Explain the process associated with winds. Write their engineering significance. 

6.  Explain the process associated with sea. Write their engineering significance 

 

MODULE 2 

PART A  

1. Differentiate between water table and perched water table. 

2. Define aquifer and mention its types. 

3. What is meant by subduction zone? Mention its importance. 

4. Differentiate aquifer and aquiclude. 

5. Write about Mercalli scale. 

6. Describe the interior of the earth. 

7. Define confined aquifer. 

8. Define unconfined aquifer. 

9. Mention the seismic zones of India. 
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PART B 

1. Write in detail about the structure of the earth and its composition with a neat 

diagram. 

2. Give an account on mode of occurrence and prospecting of ground water. 

3. Describe in detail about plate tectonics. 

4. Explain in detail about the earthquake belts of India. 

MODULE 3 

PART A 

1. Define mineralogy. 

2. Define hexagonal, isometric, tetragonal, orthorhombic, triclinic, monoclinic 

system of crystals. 

3. Write the physical properties of mica. 

4. Define mineral. 

5. What are the different physical properties of minerals? 

6. Give the physical properties and uses of quartz, augite. 

7. What is moh’s scale of hardness? 

8. Give the physical properties and uses of hornblende, biotite. 

9. Name at least 4 clay minerals and their important engineering properties. 

10. Give the physical properties of muscovite, calcite. 

11. Define tetragonal system of crystals. 

12. Define orthorhombic system of crystals. 

13. Define triclinic system of crystals. 

14. Define monoclinic system of crystals. 

15. Define colour. 

16. Define lusture. 

17. Define form,streak. 

18. Define hardness, fracture and specific gravity. 

PART B 

1. Elaborate the various physical properties which help in identification of minerals. 

2. Explain the physical properties of Feldspar group of minerals. 

3. Explain the physical properties of Quartz group of minerals. 

4. Explain the physical properties of Augite, hornblende. 
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5. Explain the physical properties of Mica group of minerals. 

6. Explain the physical properties biotite, calcite. 

MODULE 4 

PART A 

1. Define petrology. 

2. Write the classification of petrology. 

3. What are metamorphic rocks? 

4. What are igneous rocks? 

5. What are sedimentary rocks? 

6. Write about the occurrence of granite. 

7. Write about the occurrence of basalt. 

8. Classify igneous rocks. 

9. Classify metamorphic rocks. 

10. Write the composition uses of shale, slate and marble. 

11. Write about the structure of igneous rocks. 

12. Write about the occurrence of sandstone. 

13. What are the factors controlling the specific gravity, porosity and strength of 

rocks? 

14. List out the tests to be carried out to determine the strength of building stones. 

15. What is black granite? List its uses. 

16. Bring out the differences between granite and slate. 

17. What is ductility of rocks? 

18. Describe the uses of black granite. 

19. How igneous rocks are classified according to their occurrences? 

PART B 

1. What are sedimentary rocks? Explain the properties of any 4 sedimentary rocks. 

2. What are metamorphic rocks? Explain the properties of any 4 metamorphic rocks. 

3. What are igneous rocks? Explain the properties of any 4 igneous rocks. 

4. Describe the engineering properties of rocks. 

5. Describe the different types of rocks. Give the classification, texture and structure 

of igneous, sedimentary and metamorphic rocks. 
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6. List the various field and laboratory tests to determine the engineering properties 

of rocks. 

7. Describe in detail about the mineral composition, structure, texture, origin, 

engineering properties and uses of basalt, dolerite, sandstone and slate. 

8. Describe the composition, texture, characteristics, occurrence and uses of black 

granite and basalt 

9. Describe the composition, texture, characteristics, occurrence and uses of 

limestone and slate. 

10. Describe the engineering properties of igneous rocks. 

MODULE 5 

PART A 

1. Define structural geology. 

2. Define dip and strike. 

3. Define recumbent fold and overturn fold. 

4. Differentiate anticline and syncline. 

5. Describe wenner’s configuration of electrodes. 

6. What are joints? Explain their significance. 

7. What are folds? Explain their significance. 

8. What are faults? Explain their significance. 

9. Differentiate Wenner and berger methods. 

10. Define outcrops. 

11. What are true and apparent dips? 

12. What are the types of dips? 

13. What is a geological map? 

14. Draw and describe the parts of folds. 

15. Classify folds. 

16. Write the causes of foldings? 

17. What are the engineering considerations of a fold? 

18. What are the engineering considerations of a fault? 

19. What are the mechanisms of faulting? 

20. Write about the origin of joints. 
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PART B 

1. What is a fault? Discuss the various types of faults and write about the engineering 

applications. 

2. What is a fold? Discuss the various types of faults and write about the engineering 

applications. 

3. What is a joint? Discuss the various types of faults and write about the engineering 

applications. 

4. Explain in detail the role of electrical methods of subsurface investigation in civil 

engineering practice. 

5. Describe seismic refraction survey to de conducted for determining the depth of 

bed rock. 

6. Discuss in detail electrical method of investigation for ground water exploration. 

7. Classify folds and faults in rocks and explain how they influence the design of 

dams. 

8. Classify and describe joint structures with neat sketches and also write their role 

in dam and tunnel construction. 

9. Give a detailed account of the various geological structures and their role in 

selection of sites for engineering projects. 

10. Describe fault structures with neat sketches and also write their role in dam and 

tunnel construction. 

MODULE 6 

PART A 

1. List a few measures of coastal protection. 

2. What is the function of groynes in coastal protection? 

3. Enumerate the coastal protection structures. 

4. What is the application of satellite imagery? 

5. Define overlap. 

6. Define overbreak. 

7. Describe sea wall and jetties in coastal protection structures. 

8. List any 4 methods to prevent landslides. 

9. Define stand up time in dam construction. 

10. Define pay line in dam construction. 
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11. Differentiate swelling ground and running ground in construction site. 

12. Define the term parallax in aerial photograph. 

13. What are the various types of aerial photographs? 

14. Explain how the study of bed rocks is essential before the construction of tunnels. 

15. Define overbreak and pay line in tunnelling operations. 

16. Write the applications of remote sensing techniques. 

17. What are multipurpose dams? 

18. Give the functions of breakwater. 

PART B 

1. Write in detail about landslides and their causative effects. Explain about the 

measures to prevent them. 

2. What are the various geological factors to be considered for the construction of 

dams? Explain with examples. 

3. Explain in detail the role of aerial photographs and satellite images in planning 

and execution of civil Engineering projects. 

4. Write in detail about sea erosion and coastal protection structures. 

5. Using case studies, describe the various aspects of coastal erosion and the various 

methods of coastal protection. 

6. What are the various geological factors to be considered for the construction of 

tunnels? Explain in detail with examples. 

7. What are the various geological factors to be considered for the construction of, 

road cuttings? Explain in detail with examples. 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: SURVEYING 
SEMESTER:    S3 

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

COURSE CODE: CE207                                

REGULATION: 2016 
COURSE TYPE: CORE 

COURSE AREA/DOMAIN: CIVIL 

ENGINEERING 
CONTACT HOURS: 4 hours/Week. 

CORRESPONDING LAB COURSE CODE 

(IF ANY): CE 233 
LAB COURSE NAME: SURVEYING LAB 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I 

Introduction to surveying- Principles, Linear, Angular and graphical 
methods, Survey stations, survey lines- ranging, Bearing of survey 
lines- local attraction, declination, dip, Latitude and Departure, 
Methods of orientation, Principle of resection 

6 

II 

Levelling: Principles of levelling- Dumpy level- booking and reducing 
levels, methods- simple, differential, and reciprocal levelling- profile 
and cross sectioning. Digital and Auto Level, Errors in levelling. 
Contouring: Characteristics, methods, uses 

7 

III 
Area and Volume: Various methods of computation. 
Theodolite survey: Instruments- measurement of horizontal and 
vertical angle. Mass diagram: Construction, Characteristics and Uses 

7 

IV 
Triangulation: Triangulation figures, Strength of figure, Triangulation 
stations, inter visibility of stations, Towers and signals – Satellite 
Stations and reduction to centre. 

7 

V 

Theory of errors – Types, theory of least squares, weighting of 
observations, most probable value, application of weighting, 
computation of indirectly observed quantities, Method of normal 
equations 

8 

VI 

Electromagnetic distance measurement (EDM) – Principle of EDM, 
Modulation, Types of EDM instruments, Distomat 
Total Station – Parts of a Total Station – Accessories – Advantages and 
Applications, Introduction to Astronomical terms, Field Procedure for 
total station survey, Errors in Total Station Survey 

7 

TOTAL HOURS 42 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 Dr. B. C. Punmia , Ashok kumar Jain & Arun Kumar Jain - Surveying , Laxmi 

publications (P)Ltd , 2005  

T2 S. K. Duggal - Surveying Vol. I, Tata Mc Graw Hill Ltd ,Reprint2015 
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T/R BOOK TITLE/AUTHORS/PUBLICATION  

R1 Prof. T. P. Kenetkar & Prof. S. V. Kulkarni - Surveying and Levelling , Pune 

Vidyarthi Griha Prakashan,2004  

R2 R. Agor - A Text book of Surveying and Levelling, Khanna Publishers, 2005 

R3 C. Venkatramaiah, Textbook of Surveying, Universities Press (India) Private 

Limited 2011 

R4 James M. Andersen, Edward M Mikhail, Surveying Theory and Practice, McGraw 

Hill education 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

CE110 Civil Engineering 

Workshop 

Method of surveying 

Classification of Surveying 

S1/ S2 

  

COURSE OBJECTIVES: 

1 To introduce the principle of surveying 

2 To impart awareness on the various fields of surveying and  types of instruments 

3 To understand the various methods of surveying and computations 

 

COURSE OUTCOMES: 

Sl 

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

1 
Student could compare the knowledge of the basic and conventional surveying 

M            

2 

Student could determine the heights of different terrains through method of 

Contouring 

    H        

3 

Students could apply the knowledge of calculations of area and volume of the 

earth works in field of study 

H M L          

4 

Students could demonstrate how the given field should be divided into known 

figures in order to do the survey 

 M           

5 

Students could evaluate how accurate the data is which are obtained from the 

survey by studying the different types of errors 

H  H          

6 

Student could extend the study of surveying from conventional methods and 

instruments used 

M    L        
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JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 PO1 MEDIUM 

The basics used in survey  form the basis of the knowledge of 

a Civil Engineer to encounter any problem in the field of 

Surveying 

CO2 PO5 HIGH 

Modern tools are introduced day by day. So we need to have 

knowledge on different instruments used for surveying and 

how it will useful when new updates comes 

CO3 

PO1 HIGH 
Basic knowledge of how area and volume can be calculated 

on a given plot or between the given points on ground 

PO2 MEDIUM 
By different methods of calculation of area and volume any 

complex problems can be solved in surveying 

PO3 LOW We can design and develop solutions of any kind of surveys 

CO4 PO2 MEDIUM 
Identify or analyse any kind of surveying problem which 

comes under triangulation surveying 

CO5 

PO1 HIGH 
Applying the knowledge of errors thus by adjusting the 

triangulation figures in order to get proper results of survey 

PO3 HIGH 

With the help of measurements taken from the field we can 

design solutions for complex states of surveying like 

triangulations  

CO6 

PO1 MEDIUM 

With the help of sophisticated different instruments one can 

one can find solution for any complex problems related to 

surveying 

PO5 LOW 

Modern tools are introduced day by day. So we need to have 

knowledge on different instruments used for surveying and 

how it will useful when new updates comes 

 

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

Sl No DESCRIPTION PROPOSED ACTIONS 

1 How triangulation is being done on a large 

country – Base Net 

NPTEL video 

2 Land Surveying Vs Hydrological Surveying NPTEL video 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 Importance of surveying  in oil and gas companies 

2 Hydrological Surveying 

3 Survey in field of Mining 

4 Importance of GIS & Remote Sensing 
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WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 http://nptel.ac.in/courses/105104101/ 

2 http://nptel.ac.in/courses/105107122/home.htm 

3 https://www.youtube.com/watch?v=hc5-Flo-

0i8&list=PLX76DrtWfjnlz1OuwsLIpmmdrB5j9KdXr 

4 https://www.youtube.com/watch?v=chhuq_t40rY&list=PLE29B77BFD3B8D

70B 

 

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 

Bibin Hezakiel V. Dr. Aysha Zeneeb Majeed 
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COURSE PLAN 

 

HOUR MODULE TOPICS PLANNED 
HOUR 1 

1 

Introduction to surveying- Principles  
HOUR 2 Linear, Angular and graphical methods  
HOUR 3 Survey stations, Survey lines- Ranging, Bearing of survey lines 
HOUR 4 Local attraction and numerical problems related 
HOUR 5 Declination, Dip, Latitude and Departure 
HOUR 6 Methods of orientation, Principle of resection 
HOUR 7 

2 

Levelling: Principles of levelling- Dumpy level  
HOUR 8 Booking and reducing levels  
HOUR 9 Reducing levels, methods  

HOUR 10 
Types of Levelling - Simple, differential, and reciprocal 
levelling 

HOUR 11 
Profile and Cross Sectioning -Digital and Auto Level, Errors in 
levelling   

HOUR 12 Contouring: Characteristics, Methods  
HOUR 13 Contouring: uses  
HOUR 14 

3 

Area and Volume: computation  
HOUR 15 Theodolite survey: Instruments 
HOUR 16 Measurement of horizontal   
HOUR 17 Measurement of vertical angle  
HOUR 18 Mass diagram: Construction 
HOUR 19 Mass diagram: Characteristics and Uses  
HOUR 20 

4 

Triangulation : Triangulation figures  
HOUR 21 Strength of Figure 
HOUR 22 Triangulation stations  
HOUR 23 Intervisibility of stations  
HOUR 24 Towers   
HOUR 25 Signals   
HOUR 26 Satellite Stations  & Reduction to center  
HOUR 27 

5 

Theory of errors 
HOUR 28 Types and theory of least squares 
HOUR 29 Weighting of observations  
HOUR 30 Most Probable Value  
HOUR 31 Application of weighting  
HOUR 32 Computation of indirectly observed quantities  
HOUR 33 Method of Normal Equations  

HOUR 34 

6 

Electromagnetic Distance Measurement - Principle of EDM, 
Modulation  

HOUR 35 Types of EDM instruments - Distomat 
HOUR 36 Total Station – Parts of a Total Station  
HOUR 37 Accessories  & Advantages and Applications  
HOUR 38 Field Procedure for total station survey  
HOUR 39 Errors in Total Station Survey   
HOUR 40 Introduction to Astronomical terms 
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ASSIGNMENT 1 

1. Briefly explain the how different methods where useful in the field of Plane 

Tabling 

2. Write short notes on  

a. Digital Level 

b. Auto Level 

3. What are the Uses of Contouring? Explain briefly the different Methods. 

4. Explain in a paragraph the importance of survey in i) Oil and Gas ii) Hydrology 

5. How triangulation is being done on a large country? 

To be submitted on September 7th, 2018   

ASSIGNMENT II 

1. Write short notes on EDM instruments  

2. Explain how Probable errors are determined when 

a. Direct observations of equal weight on a single unknown quantity. 

b. Direct observations of unequal weight on a single unknown quantity. 

c. Computed Quantity. 

3. Explain briefly about any application in GIS in the field of Civil Engineering. 

4. What are the applications of Total Station? 

5. What are the errors of Total Station? 

 

To be submitted on November 1st, 2018   
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QUESTION BANK 

MODULE I 

1. Tabulate the differences  

a. Fore Bearing and Back Bearing 

b. QB and WCB 

c. TB and MB 

d. Isogonic  and agonic lines 

e. Isoclinic and aclinic lines 

f. Declination and dip 

g. Prismatic compass and surveyor’s compass 

2. Define the following or write short notes on 

a. True Meridian (TM) 

b. Local Attraction (LA) 

c. Magnetic declination 

d. Dip of needle 

3. Why is it necessary to plot maps with TB than MB? 

4. Sketch and describe the features of prismatic compass 

5. Sketch and describe the features of surveyor’s compass 

6. What is meant by Local Attraction? How is it detected and explain how local 

attraction is eliminated? 

7. What do you mean by a traverse? Types? 

8.  What do you understand by plane table survey?  

9.  Explain the principle of plane table surveying?  

10. What are the methods of plane surveying? 

11. Explain  

a. Radiation  

b. Intersection  

c. Traversing 

d. Resection  

12. Explain the differences between the above methods  

13. What are the advantages and disadvantages of Plane Tabling?  

14.  List the different accessories used in plane tabling along with their uses? 

15. Explain the errors in plane table surveying 

16. Explain Method of resection 

Module II 

17. What are the advantages and disadvantages of dumpy level? 

18.  Define the terms 

a. Line of collimation 

b. Height of instrument 
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c. Back sight  

d. Intermediate sight 

e. Fore sight 

f. Reduced level 

g. Bench marks – different types 

h. Level line 

i. Level surface 

j. Horizontal plane 

k. Horizontal line 

l. Elevation 

m. Turning point 

19. What are the instruments used in leveling? 

20. What are the temporary adjustments of a level? 

21. What are the types of leveling? 

22. What do you mean by spirit leveling or Direct Leveling? 

23. Explain Differential Leveling 

24. Explain profile leveling 

25. Explain cross sectioning 

26. Explain reciprocal leveling 

27. Differences between HI method and Rise and Fall method 

28. What do you mean by curvature and refraction correction? 

29. What is combined correction? 

30. What do you mean by distance to visible horizon? 

31. Explain the errors in Leveling 

32. Explain the sensitivity of bubble tube 

33. Define the terms 

a. Contour 

b. Contouring 

c. Contour interval 

d. Horizontal equivalent 

34. What are the considerations on which the choice of proper contour depends on? 

35. What are the characteristics of contour? 

36. What are the uses of contour maps? 

37. What are the methods by which contour can be done? 

MODULE III 

38. What do you mean by face right face left of a theodolite? How would you change 

face? What instrumental errors are eliminated by doing so? 

39. Describe the temporary adjustments of a theodolite. Explain how you measure 

a. horizontal angle 

b. vertical angle 

c. bearing of a line 
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40. Sketch the fundamental lines of a theodolite. State the relation between them 

41. Differentiate between 

a. Face left and Face right 

b. Telescope normal and telescope inverted 

c. Transiting and swinging telescope 

42. Explain the method of repetition 

43. Explain the method of reiteration 

44. State what errors are eliminated by the following 

a. Face left and face right observation 

b. Reading both the verniers 

c. Repetition method by horizontal angle 

45. Describe how a theodolite is set up at a station and a round of angles is measured 

at it? What errors are minimized in this procedure? 

46. State and prove trapezoidal and prismoidal rule 

47. Discuss the various methods of measurements of area by offsets from base line 

48. Describe planimeter?  

49. What do you mean by zero circle of planimeter? 

50. How area can be measured by planimeter? 

51. What do you mean by prismoid? Derive prismoidal formula 

52. Derive an expression for trapezoidal formula for volume 

53. Explain with neat sketches the use of a contour map for calculation of earth 

works? 

54. How do you determine the capacity of a reservoir? 

55. Derive expressions for side widths and areas of 

a. level section 

b. two level section 

c. three level section 

d. multi-level section 

56. Define prismoidal correction? obtain an expression for it 

57. Explain in detail mass curve? 

58. Explain the construction of mass curve? 

59. What are the uses of mass curve? 

60. What are the characteristics of mass curve?  

MODULE IV 

61. What is triangulation? Why triangulation is important in surveying?  

62. What is a triangulation system?  

63. How triangulation system is classified? 

64. What do you mean by a triangulation figure? How are they classified? 

65. What are the criteria for selection of triangulation figure? 

66. What do you mean by strength of figure? 

67. What are the steps in Triangulation survey?  
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68. Explain reconnaissance in triangulation survey 

69. How do you determine the intervisibility of triangulation stations? 

70. Explain McCaw’s Method with a neat sketch 

71. Explain 

a. Station Marks 

b. Phase of Signal 

c. Phase Correction 

d. Normal Tension 

e. Satellite station 

f. Reduction to centre  

g. Base Net 

72. Write a short note on Signals and Towers 

73. Explain the different types of signals with their merits and demerits  

74. Discuss the effect of phase in sighting a sun signal and show with neat sketches 

how it may be eliminated or reduced 

75. Derive formula for the correction to be applied to cylindrical signals i) When the 

bright portion is bisected   ii) When the bright line is bisected 

76. Explain how the selection of base line is done or what are the principles objects 

to be kept in view in selecting the ground for a base line in large survey? 

77. Explain the instruments used for measuring the Base Line 

78. Lists out the corrections applied for the base line measurements 

79. Explain the tape corrections or explain the corrections to be applied in base line 

measurements 

80. Explain the instruments used in measuring the horizontal angles 

81. Explain the methods of observation of horizontal angles 

82. What is meant by satellite station and reduction to centre? Derive an expression 

for reducing the angles measured at the satellite station to the centre 

83. What is meant by eccentricity of signal? How would you correct the observation 

when made upon an eccentric signal? State the reasons for using  a satellite 

station in triangulation survey 

84. Derive the formula used for reducing the angles measured at satellite stations to 

center  

 

MODULE V 

85. Explain the different types of errors 

86. Define the terms  

a. Independent Quantity 

b. Conditioned Quantity 

c. Direct observation 

d. Indirect observation 

e. Weight of an observation 

f. Observed value of a quantity 
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g. True value of a quantity 

h. MPV 

i. True error 

j. Most Probable Error 

k. Residual Error 

l. Observation Equation 

m. Conditioned Equation 

n. Normal Equation 

87. Explain the laws of accidental errors 

88. What do you mean by the principle of Least Squares? 

89. Explain the laws of weights 

90. Explain how probable error can be determined 

91. What are the rules applied for the distribution of error to the field 

measurements? 

92. Explain the method of Normal Equation 

93. Explain the Direct method for determining the MPV values 

94. Explain the method of Differences for determining the MPV values 

95. Explain the method of Correlates for determining the MPV values 

 

MODULE VI 

96. Explain the different types of astronomical terms  

97. Explain the fundamental parameters by which total station works 

98. What are the applications and advantages of total station 

99. Explain the procedure of doing survey by total station 

100. What are the errors in Total station 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: LIFE SKILLS 
SEMESTER:    S3 

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

COURSE CODE: HS210                                 

REGULATION: 2015 
COURSE TYPE: COMMON 

COURSE AREA/DOMAIN: HUMANITIES CONTACT HOURS: 4 hours/Week. 

CORRESPONDING LAB COURSE CODE 

(IF ANY): NIL 
LAB COURSE NAME: NIL 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I 

Communication Skill:  
Need for Effective Communication, Levels of communication; Flow of 
communication; Use of language in communication; Communication 
networks; Significance of technical communication, Types of barriers; 
Miscommunication; Noise; Overcoming measures,  Listening as an 
active skill; Types of Listeners; Listening for general content; 
Listening to fill up information; Intensive 
Listening; Listening for specific information; Developing effective 
listening skills; Barriers to effective listening skills. 
Technical Writing: Differences between technical and literary style, 
Elements of style; Common Errors, Letter Writing: Formal, informal 
and demi-official letters; business letters, Job Application: Cover 
letter, Differences between bio-data, CV and Resume, Report Writing: 
Basics of Report Writing; Structure of a report; Types of reports. 
Non-verbal Communication and Body Language: Forms of non-verbal 
communication; Interpreting body-language cues; Kinesics; 
Proxemics; Chronemics; Effective use of body language 
Interview Skills: Types of Interviews; Ensuring success in job 
interviews; Appropriate use of non-verbal communication, Group 
Discussion: Differences between group discussion and debate; 
Ensuring success in group discussions, Presentation Skills: Oral 
presentation and public speaking skills; business presentations, 
Technology-based Communication: Netiquettes: effective e-mail 
messages; power-point presentation; enhancing editing skills using 
computer software. 

20 

II 

Critical Thinking & Problem Solving: 
Need for Creativity in the 21st century, Imagination, Intuition, 
Experience, Sources of Creativity, Lateral Thinking, Myths of 
creativity 
Critical thinking Vs Creative thinking, Functions of Left Brain & Right 
brain, Convergent & Divergent Thinking, Critical reading & Multiple 
Intelligence. 

9 
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UNIT DETAILS HOURS 

Steps in problem solving, Problem Solving Techniques, Problem 
Solving through Six Thinking Hats, Mind Mapping, Forced 
Connections. 
Problem Solving strategies, Analytical Thinking and quantitative 
reasoning expressed in written form, Numeric, symbolic, and graphic 
reasoning, Solving application problems. 

III 

Teamwork: 
Introduction to Groups and Teams, Team Composition, Managing 
Team Performance, Importance of Group, Stages of Group, Group 
Cycle, Group thinking, getting acquainted, Clarifying expectations. 
Group Problem Solving, Achieving Group Consensus. 
Group Dynamics techniques, Group vs Team, Team Dynamics, Teams 
for enhancing productivity, Building & Managing Successful Virtual 
Teams. Managing Team Performance & Managing Conflict in Teams. 
Working Together in Teams, Team Decision-Making, Team Culture & 
Power, Team Leader Development. 

7 

IV 

Ethics, Moral & Professional Values: 
Morals, Values and Ethics, Integrity, Work Ethic, Service Learning, 
Civic Virtue, Respect for Others, Living Peacefully. 
Caring, Sharing, Honesty, Courage, Valuing Time, Cooperation, 
Commitment, Empathy, Self-Confidence, Character Spirituality, 
Senses of 'Engineering Ethics’, variety of moral issued, Types of 
inquiry, moral dilemmas, moral autonomy, Kohlberg's theory, 
Gilligan's theory, Consensus and controversy, Models of Professional 
Roles, Theories about right action, Self-interest, customs and religion, 
application of ethical theories. 
Engineering as experimentation, engineers as responsible 
experimenters, Codes of ethics, Balanced outlook on. 
The challenger case study, Multinational corporations, 
Environmental ethics, computer ethics 
Weapons development, engineers as managers, consulting engineers, 
engineers as expert witnesses and advisors, moral leadership, sample 
code of Ethics like ASME, ASCE, IEEE, Institution of Engineers(India), 
Indian Institute of Materials Management, Institution of electronics 
and telecommunication engineers(IETE), India, etc. 

11 

V 

Leadership Skills: 
Introduction, a framework for considering leadership, 
entrepreneurial and moral leadership, vision, people selection and 
development, cultural dimensions of leadership, style, followers, 
crises. 
Growing as a leader, turnaround leadership, gaining control, trust, 
managing diverse stakeholders, crisis management 
Implications of national culture and multicultural leadership 
Types of Leadership, Leadership Traits. 
Leadership Styles, VUCA Leadership, DART Leadership, 
Transactional vs Transformational Leaders, Leadership Grid, 
Effective Leaders, making of a Leader, Formulate Leadership 

7 

TOTAL HOURS 54 
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TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

R1 Life Skills for Engineers. Compiled by ICT Academy of Kerala. Chennai: McGraw 

Hill Education, 2016. Print. 

R2 de Bono, Edward. Six Thinking Hats. London: Penguin Books, 2000. Print. 

R3 Barun K. Mitra; (2011), “Personality Development & Soft Skills”, First Edition; 

Oxford  

R4 Publishers. 

R5 Kalyana; (2015) “Soft Skill for Managers”; First Edition; Wiley Publishing Ltd. 

R6 Larry James (2016); “The First Book of Life Skills”; First Edition; Embassy 

Books. 

R7 ShaliniVerma (2014); “Development of Life Skills and Professional Practice”; 

First Edition; Sultan Chand (G/L) & Company 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 Basic communication 

skills in English 

The ability to read, listen to, understand 

and write in the English language. 

 

  

COURSE OBJECTIVES: 

1 To develop communication competence in prospective engineers. 

2 To enable them to convey thoughts and ideas with clarity and focus. 

3 To develop report writing skills. 

4 To equip them to face interview & Group Discussion. 

5 To inculcate critical thinking process. 

6  To prepare them on problem solving skills. 

7 To provide symbolic, verbal, and graphical interpretations of statements in a 

problem description. 

8 To understand team dynamics & effectiveness. 

9 To create an awareness on Engineering Ethics and Human Values. 

10 To instil Moral and Social Values, Loyalty and also to learn to appreciate the 

rights of others. 

11 To learn leadership qualities and practice them.  

 

COURSE OUTCOMES: 

Sl 

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

1 

The students will be able to remember theories pertaining to communication, 

creativity, problem solving, moral development and leadership. 

         H  L 
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Sl 

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

2 

The students will be able to comprehend the importance of leadership qualities, 

code of ethics, team dynamics and of communication. 

 H M L         

3 

The students will be able to apply skills pertaining to presentation, group 

discussion, technical writing, problem solving, creative and critical thinking and 

leadership in everyday life. 

        H  L  

4 

The students will be able to analyze non-verbal communication cues and 

leadership roles 

  M   H M H     

5 

The students will be able to evaluate different perspectives that arise due to an 

ethical dilemma 

        H    

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO10 HIGH 

Comprehension and practice of letter writing, report writing 

and presentations enable students to communicate 

effectively. 

PO12 LOW 

Theories pertaining to communication, creativity, problem 

solving, moral development and leadership facilitate 

lifelong learning. 

CO2 

PO2 HIGH 

Critical thinking and reading techniques  help students 

identify reliable literature and analyze engineering 

problems with clarity 

PO3 MEDIUM 
Brainstorming techniques and lateral thinking helps design 

innovative solutions to engineering problems 

PO4 LOW 
In investigating complex problems, critical reading patterns 

helps reach better conclusions. 

CO3 

PO9 HIGH 
Understanding the basics of becoming a team player helps 

them function effectively in groups and teams 

PO11 LOW 

In applying engineering knowledge, awareness of the role of 

a leader, manager and team member helps students function 

in a context in an appropriate manner. 

CO4 

PO3 MEDIUM 

Awareness of engineering ethics leads to consideration of 

environmental issues etc. while making engineering 

solutions. 

PO6 HIGH 
Awareness of engineering ethics ensures consideration of 

societal, health, safety issues as an engineer 
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CO PO MAPPING JUSTIFICATION 

PO7 MEDIUM 

Ethics of engineering include sustainable engineering ethics 

making students aware of need for sustainable 

development. 

PO8 HIGH 

Professional ethics, dilemmas and case studies help students 

apply principles and make informed decisions based on 

norms of engineering 

CO5 PO9 HIGH 
The principles of leadership help them become dynamic and 

tactful leaders solving problems of teams. 

 

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

Sl No DESCRIPTION PROPOSED ACTIONS 

1 Characteristics of languages - Introduction to 

Verbal Communication 

Lecture 

2 Cultural Relativism of body language Presentation/ Lecture 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 The Seven Habits of Highly Effective People - Stephen R. Covey  

2 Five W’s in Problem Solving 

3 6-3-5 Brainwriting 

 

WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 http://www.yourarticlelibrary.com/management/communication/top-5-

types-of-communication-network-with-diagram/60302/ 

2 http://www.debonogroup.com/six_thinking_hats.php 

3 http://www.folj.com/lateral/ 

 

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      

 

http://www.debonogroup.com/six_thinking_hats.php
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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   

 

EVALUATION SCHEME 

 Internal Evaluation (conducted by college) : 100 marks 

 External Evaluation (conducted by university): 50 marks – 2 hours 

INTERNAL EVALUATION 

1. Group Discussion – 40 marks (to be completed by 30th working day of the 

semester) 

2. Presentation – 30 marks (to be completed before 60th working day of the 

semester) 

3. Written assignment – 30 marks (to be completed before end of semester) 

 

 

 

    Prepared by Approved by 

    Dr. Sonia Paul Dr. Antony Varghese 

 HoD, DBSH 

 

 

                              



CE 231 

CIVIL ENGINEERING DRAFTING 

LAB 

 

  

S 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: CIVIL ENGINEERING DRAFTING 

LAB 

SEMESTER:    S3 

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

COURSE CODE: CE231                                  

REGULATION: 2016 
COURSE TYPE: CORE 

COURSE AREA/DOMAIN: CIVIL 

ENGINEERING 
CONTACT HOURS: 3 hours/Week. 

 

LIST OF EXERCISES: (at least 10 exercises / plates are mandatory ) 

Sl. No. DETAILS 

1. Panelled Doors 

2. Glazed Windows and Ventilators in wood 

3. Steel windows 

4. Roof truss in steel sections 

5. Reinforced concrete staircase 

6. Residential buildings with flat roof 

7. Residential buildings with tiled roof 

8. Preparation of site plan and service plans as per building rules 

9. 
Building Services (for single and two storied buildings only). Septic tanks 

and soak pit (detailed drawing) 

10. Two storied and multi storied buildings 

11. Public buildings like office, dispensary, post office, bank etc. 

12. Industrial buildings with trusses 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 National Building Code of India. 

T2 Kerala Municipal Building Rules. 

T3 Dr. Balagopal T.S. Prabhu, Building Drawing and Detailing, Spades Publishers, 

Calicut 

T4 AutoCAD Essentials, Autodesk official Press, John Wiley & Sons, USA 

R1 Shah, M.G., Kale, C. M. and Patki, S.Y. Building Drawing With An Integrated 

Approach to Built Environment, Tata McGraw Hill Publishing Company Limited, 

New Delhi 

 

 

 

 

 



Course Handout, S3CE 
 

Department of Civil Engineering, RSET   S.3 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

BE110 ENGINEERING 

GRAPHICS 

Concept of plan, section, elevation and 

projections and basic knowledge in 

AutoCAD 

S2 

  

COURSE OBJECTIVES: 

1 To introduce the fundamentals of Civil Engineering drawing. 

2 To understand the principles of planning 

3 To learn drafting of buildings. 

4 To impart knowledge on drafting software such as AutoCAD 

 

COURSE OUTCOMES: 

Sl 

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

1 

The students will be able to illustrate reinforced concrete staircase after 

calculating the space available 

M L           

2 

The students will be able to illustrate the partial elevations of Steel truss and 

the connections involved 

M            

3 

The students will be able to develop the plan, section and elevation of single 

storied and double storied buildings from given line sketches 

H M           

4 

The students will be able to plan and develop line sketches and working 

drawings of single storied RCC residential buildings as per area and functional 

requirements 

H H H         H 

5 

The students will be able to develop site plan of a given building using Kerala 

Building Rules 

H M L          

6 

The students will be able to make use of Auto CAD software for preparation of 

plan, elevation and section of a building 

H M   L        

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 PO1 MEDIUM 

Students will be able to apply knowledge of mathematics 
and engineering fundamentals to Prepare the drawing of 
reinforced concrete staircase after calculating the space 
available 
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CO PO MAPPING JUSTIFICATION 

PO2 LOW 
Students will formulate and analyse complex problems 
related to partial elevations of Steel truss and the 
connections involved 

CO2 PO1 MEDIUM 
Roof trusses are an eminent component of any modern day 
house and hence are the knowledge about how to select 
one. 

CO3 

PO1 HIGH 
The plan, section and elevation of a house are the skeleton 
of civil engineering design and hence the knowledge is 
paramount for a Civil Engineer. 

PO2 MEDIUM 
Students will formulate and analyse complex problems 
related to plan, section and elevation of single storied and 
double storied buildings from given line sketches 

CO4 

PO1 HIGH 

Students will be able to apply knowledge of basic 
fundamentals while designing any house is the conflicting 
ideas of space allocation and practicing an optimum 
between aesthetic requirements and functional 
requirements 

PO2 HIGH 

Students will formulate and analyse complex problems 
related to Plan and develop line sketches and working 
drawings of single storied RCC residential buildings as per 
area and functional requirements. 

PO3 HIGH 

Students will design solutions for complex engineering 
problems and develop line sketches and working drawings 
of single storied RCC residential buildings as per area and 
functional requirements. 

PO12 HIGH 

Students will develop the ability to engage in independent 
and life-long learning in the broadest context of 
technological change by drawing single storied RCC 
residential buildings as per area and functional 
requirements. 

CO5 

PO1 HIGH 
Students will be able to apply knowledge of basic 
fundamentals to design a good house, abiding by the laws 
imposed by the authorities. 

PO2 MEDIUM 
Students will formulate and analyse complex problems to 
develop site plan of a given building using Kerala Building 
Rules 

PO3 LOW 
Students will design solutions for complex engineering 
problems and develop site plan of a given building using 
Kerala Building Rules 

CO6 

PO1 HIGH 
The idea of designing is made simpler and faster by software 
like AutoCAD and hence the knowledge of working on the 
software is also of high importance. 

PO2 MEDIUM 
Students will formulate and analyse complex problems for 
preparation of plan, elevation and section of a building 

PO5 LOW 
Students will make use of model tool Auto CAD 
software for preparation of plan, elevation and section of a 
building 
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GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

Sl No DESCRIPTION PROPOSED ACTIONS 

1 King Post truss and Queen post truss Lectures 

2 Sanitary fittings and plumbing Lectures 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1 NIL 

 

WEB SOURCE REFERENCES: 

Sl No DESCRIPTION 

1 http://nptel.ac.in/courses/112103019/ 

 

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 

    Nimisha Reji Dr. Aysha Zeneeb Majeed                   

      

http://nptel.ac.in/courses/112103019/
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COURSE PLAN 

 

DAY TOPICS PLANNED 
DAY 1 Introduction to Civil Engineering drawing 
DAY 2 Panelled Doors 
DAY 3 Glazed window 
DAY 4 Roof truss in steel sections 
DAY 5 Reinforced concrete staircase 
DAY 6 Residential building with flat roof 
DAY 7 Introduction to Auto CAD, Site plan 
DAY 8 Residential building with tiled roof 
DAY 9 Building services (Septic tank and soak pit details) 

DAY 10 Two-storied building 
DAY 11 Public Building 
DAY 12 Repeat class 
DAY 13 Repeat class 
DAY 14 Lab Exam 
DAY 15 Lab Exam 

 

LAB CYCLE 

 

CYCLE 1: (MANUAL DRAFTING) 

1. SYMBOLS AND PROJECTIONS 

2. PANELLED DOOR 

3. GLAZED WINDOW 

4. STEEL TRUSS 

5. REINFORCED STAIRCASE 

6. A SIMPLE HOUSE (PLAN, SECTION, ELEVATION) 

 

CYCLE 2: (AutoCAD) 

1. SITE PLAN 

2. SEPTIC TANK AND SOAK PIT 

3. HOUSE WITH SLOPING ROOF 

4. PUBLIC BUILDING: PRIMARY HEALTH CENTRE 

5. TWO-STOREY BUILDING 
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OPEN QUESTIONS 

 

1. What is meant by first angle projection? 

2. What are the sizes of A0, A1, A2, A3 and A4 sheets? 

3. When is a line shown as dotted? 

4. What is the hatching shown for brick and concrete? 

5. What is meant by section line? 

6. What is meant by upright, style and horn for panelled door? 

7. What are the minimum setbacks to be given for a small plot? 

8. What is the minimum distance between a well and septic tank? 

9. What is the minimum height of a floor of a public building? 

10. What are the rules for taking a section of a building? 

11. What are the different types of stairs? 

12. How are ventilators designated? 

13. Explain about the different types of trusses? 

14. What are the functions of purlins and cleats in truss work? 

15. In what orientation should the windows be provided in a building? 

16. What is meant by an isometric view? 

17. What are the basic functions in AutoCAD? 

18. What is the minimum rise and tread of a stir in an office building? 

19. What is the function of providing a lintel? 

20. Explain the components of the foundation of a building? 
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ADVANCED QUESTIONS 

 

1. You are required to design a cinema theatre to be located in an important 

commercial area in Kozhikode city. A plot of land measuring 120m x 140m 

abutting a 12m wide road on the Western side has been selected for the 

project. The road on the longer side of the plot. There is a gradual ground slope 

of 1/20 from east to west. Applicable building rules, requirements and 

approximate areas are given below: 

 

Building Rules: 

The minimum setback in front= 12m 

The minimum setback in rear= 3m 

The minimum setback on each side= 6m 

Requirements: 

Seating area of 1000 persons- 600 sq.m 

Lounges with adequate toilet facilities-100 sq.m 

Snack bar-20 sq.m 

Ticket booths for regular and advanced booking-1 for each class 

Projection room-30 sq.m 

Rewinding room- 30sq.m 

Manager’s office with toilet- 20 sq.m 

Accountant’s office-15 sq.m 

Car parking space for 30 cars 

Two-wheeler parking for 50 vehicles 

Cycle stand for 100 vehicles 

Drawings required: 

Plan 

Section 

Elevation 

  

2. You are invited to take part in the competition for designing a fine arts college in 

your locality. The site will be in the proximity of an existing museum and with 

good number of trees. The site has a 12m road on the East side. There is no 

restriction for the site dimensions. However the total area on the ground floor 

including landscaping and parking shall not exceed 3 acres. The following are the 

main requirements: 

Entrance lobby & office-30 sq.m 

Principal’s chamber with toilet-30 sq.m 

Library including reading room-120 sq.m 

Professor’s room with toilet- 5 Nos 12 sq.m each 

Assistant professor’s room with common toilets- 10 Nos 12 sq.m each 

Lecturer’s cabin with 6 Lectures- 8 sq.m each 

Girl’s common toilet- 60 sq.m  

Boy’s common toilet- 60 sq.m 

Canteen- 80 sq.m 
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Workshops- 2 Nos of 100 sq.m each 

General store-60 sq.m 

Painting studio-100 sq.m 

Commercial art studio-100 sq.m 

Photography room with dark room- 50 sq.m 

4 class rooms- 60 sq.m each 

 

3. A Public Library:  

The site for the purpose is a flat land. The land measures 70m (N-S) and 100m 

(E-W) with a 10m wide road on one of the shorter sides facing East. The general 

requirements are: 

a. Reading hall to seat 100 users. 

b. Stacking of books on ground floor near reading hall and on the mezzanine 

overlooking the reading hall. Arrangement for atleast 50 shelves of 1 m x 

2.1 m (height) x 0.45 m (depth) to be worked out. 

c. Librarian’s room, Assistant Librarian’s room and office. 

d. Indexing, Binding, and classifying section. 

e. Xerox room, Microfilm, etc. 

f. Issue and return counter. 

g. Magazine and periodical section for 25 periodicals. 

h. Entrance lobby and space for occasional book exhibition. 

i. Toilets. 

Assume suitable required data. Prepare the following drawings to explain the 

design. 

(i) Plans  

(ii) Sections  

(iii) Front elevation 

 

 

 



CE 233 

SURVEYING LAB 

 

  

T 
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COURSE INFORMATION SHEET 

 

PROGRAMME:   CE DEGREE: BTECH 

COURSE: SURVEYING LAB 
SEMESTER:    S3 

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

COURSE CODE: CE233                                  

REGULATION: 2016 
COURSE TYPE: REGULAR 

COURSE AREA/DOMAIN: CIVIL 

ENGINEERING 
CONTACT HOURS: 3 hours/Week. 

 

LIST OF EXERCISES: 

Sl. No. DETAILS 

1. Introduction to Conventional Surveying 

2.  Levelling (Dumpy Level) 

3. Theodolite Surveying (Theodolite) 

4. 

Total Station Survey (Total Station) 

a) Heights and Distance 

b) Area Computation 

c) Downloading 

5. 

Study of Instruments 

a) Automatic Level 

b) Digital Level 

c) Handheld GPS 

 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

T1 
Prof. T.P.Kenetkar & Prof.S.V.Kulkarni - Surveying and Levelling , Pune Vidyarthi 

Griha Prakashan,2004 

T2 N N Basak, Surveying and Levelling, Mc GrawHill Education 

R1 R.Agor - A Text book of Surveying and Levelling, Khanna Publishers, 2005 

R2 
C. Venkatramaiah, Textbook of Surveying, Universities Press (India) Private 

Limited 2011 

R3 
James M Andersen, Edward M Mikhail, Surveying Theory and Practice, McGraw 

Hill Education 

R4 
Dr. B.C.Punmia , Ashok Kumar Jain &Arun Kumar Jain - Surveying , Laxmi 

Publications (P)Ltd , 2005 

R5 S.K.Duggal - Surveying Vol. I, Tata Mc Graw Hill Ltd ,Reprint 2015. 
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COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEMESTER 

 MATHEMATICS FUNDAMENTAL KNOWLEDGE OF 

TRIGONOMETRY 

SECONDARY 

SCHOOL 

LEVEL 

  

COURSE OBJECTIVES: 

1 To equip the students to undertake survey using tacheometer. 

2 To equip the students to undertake survey using total station 

3 To impart awareness on distomat and handheld GPS 

 

COURSE OUTCOMES: 

Sl 

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

1 

The student shall be able to understand the concept of open traverse surveying 

and apply the same on the fields. 

M        M L   

2 

The student shall be able to understand the concept of Levelling and apply it to 

find elevations of different points in the field by Collimation Method or Rise and 

Fall Method. 

M        M L   

3 

The student shall be able to determine the angles by Method of Reiteration using 

Theodolite. 

M        M L   

4 

The student shall be able to determine the angles by Method of Repetition using 

Theodolite. 

M        M L   

5 

The student shall be able to understand the meaning of slope distance, horizontal 

distance and vertical height and its measurement using a Total Station 

Instrument. 

L    M    M L   

6 

The student shall be able to use resection or method of coordinate for the 

measurement of area using a Total Station Instrument. 

L    M    M L   

 

JUSTIFICATION FOR CO-PO MAPPING: 

CO PO MAPPING JUSTIFICATION 

CO1 

PO1 MEDIUM 
The students shall use the basics of science and mathematics 

to find solution to the traverse problems. 

PO9 MEDIUM 
The designed experiment teaches a student how to work in 

a team while playing their individual roles. 
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CO PO MAPPING JUSTIFICATION 

PO10 LOW 

The student has to communicate on how the experiment had 

been conducted and write reports of the same which helps 

him in his communication skills. 

CO2 

PO1 MEDIUM 

The students shall learn the basics of leveling and compute 

the level differences using height of instrument method and 

rise-fall method. 

PO9 MEDIUM 
The designed experiment teaches a student how to work in 

a team while playing their individual roles. 

PO10 LOW 

The student has to communicate on how the experiment had 

been conducted and write reports of the same which helps 

him in his communication skills. 

C03 

PO1 MEDIUM 

The student shall learn the basics of theodolite surveying 

and use method of reiteration to solve the experimental 

problem. 

PO9 MEDIUM 
The designed experiment teaches a student how to work in 

a team while playing their individual roles. 

PO10 LOW 

The student has to communicate on how the experiment had 

been conducted and write reports of the same which helps 

him in his communication skills. 

CO4 

PO1 LOW 

The student shall learn the basics of theodolite surveying 

and use method of repetition to solve the experimental 

problem. 

PO9 MEDIUM 
The designed experiment teaches a student how to work in 

a team while playing their individual roles. 

PO10 LOW 

The student has to communicate on how the experiment had 

been conducted and write reports of the same which helps 

him in his communication skills. 

CO5 

PO1 LOW 
The student shall learn the basics of total station and 

determine the distances between two points  

PO5 MEDIUM 
Usage of modern tools in surveying for real field problem to 

calculate the distances 

PO9 MEDIUM 
The designed experiment teaches a student how to work in 

a team while playing their individual roles. 

PO10 LOW 

The student has to communicate on how the experiment had 

been conducted and write reports of the same which helps 

him in his communication skills. 

CO6 

PO1 LOW 
The student shall understand the basics and choose the 

method to calculate the area of a field. 

PO5 LOW 
Usage of modern tools in surveying for real field problem to 

calculate the area of a field 
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CO PO MAPPING JUSTIFICATION 

PO9 MEDIUM 
The designed experiment teaches a student how to work in 

a team while playing their individual roles. 

PO10 LOW 

The student has to communicate on how the experiment had 

been conducted and write reports of the same which helps 

him in his communication skills. 

 

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

Sl No DESCRIPTION PROPOSED ACTIONS 

1   

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

Sl No DESCRIPTION 

1  

 

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 

    Jibin Joseph Dr. Aysha Zeneeb Majeed                   
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COURSE PLAN 

 

DAY TOPICS PLANNED 
DAY 1 Introduction to Conventional Surveying 
DAY 2 Open Traverse Surveying 
DAY 3 Reduction of Levels by Height of Instrument Method  
DAY 4 Reduction of Levels by Rise and Fall Method  
DAY 5 Study of Theodolite 
DAY 6  Measurement of Horizontal Angle by Method of Repetition  
DAY 7 Determination of Horizontal Distances by Reiteration Method 
DAY 8  Height of Accessible Post - Vertical Angle  
DAY 9 Height of Inaccessible Post - Vertical Angle  

DAY 10 
Determination of Elevation Difference between Two Points by 
Theodolite  

DAY 11 Study of Total Station 

DAY 12 
Determination of Vertical Height of an Inaccessible Tree by Total 
Station (Remote Height)  

DAY 13 
Determination of Heights and Distances of Given Points by Total 
Station (Tie Distance) 

DAY 14 Total Station - Determination of Area - Method of Resection 
DAY 15 Total Station - Determination of Area - Method of Coordinates 
DAY 16 Total Station - Downloading/Exporting Data to Computer  
DAY 17 Exam 
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OPEN QUESTIONS 

Basics: 

1. What is Surveying? 

2. What is Leveling? 

3. What are the objective and uses of Surveying? 

4. Explain the Methods of Surveying 

a. Triangulation 

b. Traversing 

5. Explain: 

a. Topographic Map 

b. Cadastral Map 

c. Engineering Map 

d. Military Map 

e. Contour Map 

f. Geological Map 

g. Archeological Map 

6. What is the general principle of Surveying? 

Chain Surveying: 

7. What is Chaining? 

8. What are the instruments used in Chain Surveying? 

9. How many links are in 30m Metric Chain? Length of each link? 

10. What is Reciprocal Ranging? 

11. What are Corrections? 

12. How many ranging rods required for 

a. Direct Ranging 

b. Indirect or Reciprocal Ranging 

13. Principle of Chain Surveying? 

14. What is well-conditioned triangle? 

15. What is Reconnaissance Survey? 

16. What is Index Sketch? 

17. How to set Perpendicular Offsets? (900) 

18. What is Field Book? 

 
Compass Surveying: 

19. What is the principle of Compass Surveying? 

20. Explain: 

a. True Meridian 

b. Magnetic Meridian 

c. Arbitrary Meridian 

d. Magnetic Bearing 

i. Whole Circle Bearing (WCB) 

ii. Quadrantal Bearing (QB) 
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iii. Reduced Bearing (RB) 

e. Fore Bearing 

f. Back Bearing 

g. Magnetic Declination 

h. Dip of the magnetic needle 

i. Local Attraction 

21. What is traversing? 

a. Close Traverse? 

b. Open Traverse? 

22. Check on Closed Traverse 

a. Sum of exterior angles? 

b. Sum of interior angles? 

23. Check on Open Traverse 

24. How to adjust Closing Error? 

Leveling: 

25. What are the uses of Leveling 

26. Explain the term Datum Surface or Line 

27. What is Reduced Level? 

28. Explain Line of Collimation? 

29. Explain Bench-marks (BM) 

a. GTS Bench-marks 

b. Permanent Bench-marks 

c. Arbitrary Bench-marks 

d. Temporary Bench-marks 

30. Backsight Reading (BS) 

31. Foresight Reading (FS) 

32. Intermediate sight Reading (IS) 

33. Change Point? 

34. Instruments used in Leveling? 

35. Types of Leveling? 

a. Simple Leveling 

b. Differential Leveling 

c. Fly Leveling? 

d. Profile Leveling? 

e. Check Leveling? 

36. Explain the need of Reciprocal Leveling? 

37. What are the Methods of Calculation of Reduced Level 

a. Height of Instrumentation method 

b. Rise-and-Fall method 

38. Explain Arithmetical Check? 
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ADVANCED QUESTIONS 

Objective Questions 

1. In chain surveying tie lines are primarily provided 

a. to avoid long offsets from chain lines 

b. to take offsets for detail survey 

c. to check the accuracy of the survey 

d. to increase the number of chain lines. 

2. In chain surveying field work is limited to 

a. linear measurements only 

b. both linear and angular measurements 

c. all the above. 

d. angular measurements only 

3. The real image of an object formed by the objective, must lie 

a. in the plane of cross hairs 

b. at the centre of the telescope 

c.  at the optical centre of the eye-piece 

d. anywhere inside the telescope. 

4. The intercept of a staff 

a. decreases if the staff is tilted away from normal 

b. is maximum if the staff is held truly normal to the line of sight. 

c. is minimum if the staff is held truly normal to the line of sight. 

d. increases if the staff is tilted towards normal. 

5. Closed contours of decreasing values towards their centre, represent 

a. a river bed. 

b. a depression 

c. a hill 

d. a saddle or pass 

6. An imaginary line joining the points of equal elevation on the surface of the 

earth, represents 

a. contour line 

b. contour surface 

c. contour gradient 

d. level line 

7. If R is the radius of the main curve, θ the angle of deflection, S the shift and L the 

length of the transition curve, then, total tangent length of the curve, is 

a.  (R + S) tan θ/2 + L/2 

b.  (R - S) tan θ/2 + L/2 

c.  (R + S) tan θ/2 - L/2 

d.  (R - S) tan θ/2 - L/2 

8. The accuracy of measurement in chain surveying, does not depend upon 

a. general layout of the chain lines. 

b. importance of the features 

c. length of the offset 

d. scale of the plotting 
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9. Pick up the correct statement from the following : 

a. standing on the tripod is the levelling head or trib arch 

b. the levelling screws are used to tilt the instrument so that its rotation axis 

is truly vertical 

c. the tangent screw enables to give small movement under conditions of 

smooth and positive control 

d. all of these 

10. An ideal vertical curve to join two gradients, is 

a. elliptical 

b. hyperbolic 

c. parabolic 

d. circular 

11. One of the tacheometric constants is additive, the other constant, is 

a. subtractive constant 

b. multiplying constant 

c. dividing constant 

d. indicative constant. 

12. Two concave lenses of 60 cm focal length are cemented on either side of a convex 

lens of 15 cm focal length. The focal length of the combination is 

a. 20cm 

b. 40cm 

c. 10cm 

d. 30cm 

13. Hydrographic surveys deal with the mapping of 

a. canal system 

b. heavenly bodies 

c. large water bodies 

d. mountaineous region 

14. The radius of curvature of the arc of the bubble tube is generally kept 

a. 10m 

b. 25m 

c. 50m 

d. 100m 

15. The limiting length of an offset does not depend upon 

a. accuracy of the work 

b. indefinite features to be surveyed. 

c. scale of plotting 

d. method of setting out perpendiculars 

16. For true difference in elevations between two points A and B, the level must be 

set up 

a. at the exact mid point of A and B 

b. near the point A 

c. near the point B. 

d. at any point between A and B 

17. The difference of level between a point below the plane of sight and one above, is 

the sum of two staff readings and an error would be produced equal to 
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a.  the distance between the zero of gradient and the foot of the staff 

b.  thrice the distance between the zero of graduation and the foot of the 

staff 

c. twice the distance between the zero of graduation and the foot of the staff 

d. none of the above. 

18. Surveys which are carried out to depict mountains, rivers, water bodies, wooded 

areas and other cultural details, are known as 

a. topographical surveys 

b. city surveys 

c. cadastral surveys 

d. guide map surveys 


