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Solid mechanics & Hydraulic machines 
 
Course code: ME401ES                                                                                                                            L/T/P/C:3/1/0/4 
II BTECH II SEMESTER 
 
   
Course Objectives: 
• To identify an appropriate structural system and work comfortably with basic engineering 
  mechanics and types of loading & support conditions that act on structural systems. 
• To understand the meaning of centers of gravity, centroids, moments of Inertia and rigid 
  body dynamics. 
• To understand the meaning of Kinematics and kinetics of a body. 
• To Study the characteristics of hydroelectric power plant. 
• To Study the Design of hydraulic machinery. 
 
UNIT–I: INTRODUCTION OF ENGINEERING MECHANICS: Basic concepts of System of Forces 
Coplanar Forces–Components in Space–Resultant- Moment of Forces and its Application –Couples and 
Resultant of Force System-Equilibrium of System of Forces-Free Body Diagrams-Direction of Force 
Equations of Equilibrium of Coplanar Systems and Spatial Systems – Vector cross product- Support 
reactions different beams for different types of loading – concentrated, uniformly distributed and uniformly 
varying loading. Types of friction – Limiting friction – Laws of Friction – static and Dynamic Frictions – 
Angle of Friction –Cone of limiting friction 
 
UNIT–II: CENTROID AND CENTER OF GRAVITY: Centroids – Theorem of Pappus- Centroids of 
Composite figures – Centre of Gravity of Bodies – Area moment of Inertia: –polar Moment of Inertia–

Transfer– Theorems - Moments of Inertia of Composite Figures. 
 
SIMPLE STRESSES AND STRAINS ANALYSIS: Concept of stress and strain- St. Venant’s Principle 
Stress and Strain Diagram - Elasticity and plasticity – Types of stresses and strains- Hooke’s law – stress – 
strain diagram for mild steel – Working stress – Factor of safety – Lateral strain, Poisson’s ratio and 

volumetric strain – Pure shear and Complementary shear – Elastic moduli, Elastic constants and the 
relationship between them. 
 
UNIT–III: KINEMATICS & KINETICS: Introduction – Rectilinear motion – Motion with uniform and 
variable acceleration–Curvilinear motion– Components of motion– Circular motion Kinetics of a particle – 
D’Alembert’s principle – Motion in a curved path – work, energy and power. Principle of conservation of 
energy – Kinetics of a rigid body in translation, rotation – work done – Principle of work-energy – 
Impulse-momentum. 
 
UNIT-IV: BASICS OF HYDRAULIC MACHINERY: Hydrodynamic force of jets on stationary and 
moving flat, inclined and curved vanes, Jet striking centrally and at tip, Velocity triangles at inlet and 
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outlet, expressions for work done and efficiency Elements of a typical Hydropower installation – Heads 
and efficiencies. 
 
UNIT-V: TURBINES & PUMPS: Classification of turbines – Pelton wheel – Francis turbine –Kaplan 
turbine – working, working proportions, velocity diagram, work done and efficiency,hydraulic design. 
Draft tube – Classification, functions and efficiency. Governing of turbines, Performance of turbines Pump 
installation details – classification – work done – Manometric head– minimum starting speed – losses and 
efficiencies – specific speed. Multistage pumps – pumps inparallel. 
 
TEXT BOOKS: 
 

1. M.V. Seshagirirao and Durgaih, “Engineering Mechanics”, University Press. 
 

      2.   P.N Modi and Seth, “Fluid Mechanics and Hydraulic Machinery”, standard Book House 
 
REFERENCE BOOKS: 
1. B. Bhattacharya, “Engineering Mechanics”, Oxford University Publications. 
2. Hibbler, “Engineering Mechanics (Statics and Dynamics)”, Pearson Education. 
3. Fedrinand L. Singer, “Engineering Mechanics” Harper Collings Publishers. 
4. A.K. Tayal, “Engineering Mechanics”, Umesh Publication. 
5. Domkundwar&Domkundwar, “Fluid mechanics & Hydraulic Machines”, Dhanpat Rai & C 
6. R.C. Hibbeler, “Fluid Mechanics”, Pearson India Education Services Pvt. Ltd 
7. D.S. Kumar, “Fluid Mechanic & Fluid Power Engineering”, Kataria& Sons Publications Pvt. Ltd. 
8. Banga& Sharma, “Hydraulic Machines” Khanna Publishers. 
 
Course Outcomes: After learning the contents of this paper the student must be able to 
CO 1: Solve problems dealing with forces, beam and cable problems and understand distributed 
           force systems. 
CO 2: Solve friction problems and determine moments of Inertia and centroid of practical shapes. 
CO 3: Solve problems and determine momentum on bodies. 
CO 4: Apply knowledge of mechanics in addressing problems in hydraulic machinery. 
CO 5: Apply knowledge on principles that will be utilized in Hydropower development and for 
          other practical usages 
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II B.Tech. II Semester – SMHM 
 

 

Day/Hour 
9.30-
10.20 

10.20-
11.10 

11.20-
12.10 

12.10-
01:00 

01.40-
2.25 

2.25-3.10 3.15-4.00 

Monday   
 

SMHM  
 

 

Tuesday   
 

  SMHM SMHM 

Wednesday   
 

 SMHM 
 

 

Thursday    SMHM  
 

 

Friday   
 

  
 

 

Saturday SMHM  
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Vision of the Institute 
To be a premier Institute in the country and region for the study of Engineering, Technology and 
Management by maintaining high academic standards which promotes the analytical thinking and 
independent judgment among the prime stakeholders, enabling them to function responsibly in the 
globalized society.. 
 
Mission of the Institute 
To be a world-class Institute, achieving excellence in teaching, research and consultancy in cutting-edge 
Technologies and be in the service of society in promoting continued education in Engineering, 
Technology and Management. 
Quality Policy 
To ensure high standards  in imparting professional education by providing world-class infrastructure, top-
quality-faculty and decent work culture to sculpt the students into Socially Responsible Professionals 
through creative team-work, innovation and research. 
 
Vision of the Department 
To impart knowledge, skill and excellence in civil engineering with a global perspective to enable the 
students as competent, qualitative & ethically strong engineers with an intuition to improve quality of life 
for the benefit of the society..  
 
Mission of the Department  

 To train the students in the civil engineering domain. 
 To develop knowledge and skill to solve regional and global problems. 
 To transform into qualitative and ethically strong professional engineers through research and 

Development. 
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PEO's  
PEO 1: To prepare students to excel in technical profession/industry and/or higher education by acquiring     
            knowledge in mathematics, science and engineering principles. 
PEO 2: Able to formulate, analyze, design and create novel products and solutions to electrical and   
           electronics engineering problems those are economically feasible and socially acceptable. 
PEO 3: Able to adopt multi-disciplinary environments, leadership qualities, effective 
           communication, professional ethics and lifelong learning process. 
 
PSO's  
PSO1: Develop, test, and maintain Software Systems for business applications  
PSO2: Ability to use knowledge of various domains to identify research gaps and to provide solutions to  
           new ideas and innovations.  
PO's Engineering Graduates will be able to: 
PO 1: An ability to apply knowledge of mathematics, science, and engineering  
PO 2: ability to design and conduct experiments, as well as to analyze and interpret data  
PO 3: An ability to design a system, component, or process to meet desired needs within realistic   
          constraints such as economic, environmental, social, political, ethical, health and safety,           
          manufacturability 
 PO 4: An ability to function on multidisciplinary teams  
PO 5: An ability to identify, formulates, and solves engineering problems  
PO 6: An understanding of professional and ethical responsibility  
PO 7: An ability to communicate effectively  
PO 8: The broad education necessary to understand the impact of engineering solutions in a global,  
          economic, environmental, and societal context  
PO 9: recognition of the need for, and an ability to engage in lifelong learning  
PO 10: knowledge of contemporary issues.  
PO 11: An ability to use the techniques, skills, and modern engineering tools necessary for engineering  
            practice  
PO 12: An ability to carry out research in different areas of Civil Engineering including latest technology  
            like GIS/Remote Sensing resulting in design, development, analyze and journal publications and  
            technology development. 
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COURSE OBJECTIVES 

 
On completion of this Subject/Course the student shall be able to: 

S.No Objectives 
1 To identify an appropriate structural system and work comfortably with basic 

engineering mechanics and types of loading & support conditions that act on 
structural systems. 

2 To understand the meaning of centers of gravity, centroids, moments of Inertia and 
rigid body dynamics. 

3 To understand the meaning of Kinematics and kinetics of a body. 

4 To Study the characteristics of hydroelectric power plant. 

5 To Study the Design of hydraulic machinery 

 
 

COURSE OUTCOMES 
 
The expected outcomes of the Course/Subject are: 

S.No Outcomes 
1. Solve problems dealing with forces, beam and cable problems and understand distributed 

force systems. 
2. Solve friction problems and determine moments of Inertia and centroid of practical shapes. 

3. Solve problems and determine momentum on bodies. 

4. Apply knowledge of mechanics in addressing problems in hydraulic machinery. 

5. Apply knowledge on principles that will be utilized in Hydropower development and 
for other practical usages. 

 
 

       Signature of faculty 
 
 
Note: Please refer to Bloom’s Taxonomy, to know the illustrative verbs that can be used to state the outcomes. 
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GUIDELINES TO STUDY THE COURSE / SUBJECT 

 
 
Course Design and Delivery System (CDD): 

 The Course syllabus is written into number of learning objectives and outcomes. 
 Every student will be given an assessment plan, criteria for assessment, scheme of evaluation and 

grading method. 
 The Learning Process will be carried out through assessments of Knowledge, Skills and Attitude by 

various methods and the students will be given guidance to refer to the text books, reference books, 
journals, etc. 
 

The faculty be able to –  
 Understand the principles of Learning 
 Understand the psychology of students 
 Develop instructional objectives for a given topic 
 Prepare course, unit and lesson plans 
 Understand different methods of teaching and learning  
 Use appropriate teaching and learning aids 
 Plan and deliver lectures effectively 
 Provide feedback to students using various methods of Assessments and tools of Evaluation 
 Act as a guide, advisor, counselor, facilitator, motivator and not just as a teacher alone 

 
 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
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COURSE SCHEDULE 

  
The Schedule for the whole Course / Subject is: 

S. No. Description 
Duration (Date) Total No. 

of Periods From To 

1. 
 

UNIT–I: INTRODUCTION OF ENGINEERING 
MECHANICS: Basic concepts of System of Forces-
Coplanar Forces–Components in Space–Resultant- Moment 
of Forces and its Application –Couples and Resultant of 
Force System-Equilibrium of System of Forces-Free Body 
Diagrams Direction of Force Equations of Equilibrium of 
Coplanar Systems and Spatial Systems – Vector cross 
product- Support reactions different beams for different types 
of loading concentrated, uniformly distributed and uniformly 
varying loading. Types of friction – Limiting friction – Laws 
of Friction – static and Dynamic Frictions – Angle of Friction 
Cone of limiting friction 

07.02.2024 27.02.2024 13 

2. 
 

UNIT–II: CENTROID AND CENTER OF GRAVITY: 
Centroids – Theorem of Pappus- Centroids of Composite 
figures – Centre of Gravity of Bodies – Area moment of 
Inertia: –polar Moment of Inertia–Transfer– Theorems -
Moments of Inertia of Composite Figures. 
SIMPLE STRESSES AND STRAINS ANALYSIS: 
Concept of stress and strain- St. Venant’s Principle Stress and 
Strain Diagram - Elasticity and plasticity – Types of stresses 
and strains-Hooke’s law – stress – strain diagram for mild 
steel – Working stress – Factor of safety – Lateral strain, 
Poisson’s ratio and volumetric strain – Pure shear and 
Complementary shear – Elastic moduli, Elastic constants and 
the relationship between them. 

27.02.2024 14.03.2024 11 

3. 
 

UNIT–III: KINEMATICS & KINETICS: Introduction –

Rectilinear motion – Motion with uniform and variable 
acceleration–Curvilinear motion– Components of motion– 
Circular motion Kinetics of a particle – D’Alembert’s 

principle – Motion in a curved path – work, energy and 
power. Principle of conservation of energy – Kinetics of a 
rigid body in translation, rotation – work done – Principle of 
work-energy – Impulse-momentum. 

16.03.2024 22.04.2024 17 

4. 
 

UNIT-IV: BASICS OF HYDRAULIC MACHINERY: 
Hydrodynamic force of jets on stationary and moving flat, 
inclined and curved vanes, Jet striking centrally and at tip, 
Velocity triangles at inlet and outlet, expressions for work 
done and efficiency Elements of a typical Hydropower 
installation– Heads and efficiencies 

25.04.2024 06.05.2024 08 

5. 
 

UNIT-V: TURBINES & PUMPS: Classification of turbines 
– Pelton wheel – Francis turbine –Kaplan turbine – working, 

7.05.2024 11.06.2024 9 
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working proportions, velocity diagram, work done and 
efficiency,hydraulic design. Draft tube – Classification, 
functions and efficiency. Governing of turbines,Performance 
of turbines Pump installation details – classification – work 
done – Manometric head– minimum starting speed – losses 
and efficiencies – specific speed. Multistage pumps – pumps 
inparallel. 

 

Total No. of Instructional periods available for the course: 58 
 
 Hours  
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SCHEDULE OF INSTRUCTIONS - COURSE PLAN 

 

Unit 
No. 

Lesson 
No. 

Date 
No. of 
Periods 

Topics / Sub-Topics 
Objectives & 

Outcomes 
Nos. 

References 
(Textbook, Journal) 

1. 

1 07.02.2024 1 
Introduction Of Engineering 

Mechanics 
1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

2 12.02.2024 1 
Basic concepts of System of 

Forces 
1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

3 13.02.2024 2 
Coplanar Forces& 

Components in Space–

Resultant 

1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

4 
17.02.2024 

2 
Moment of Forces and its 

Application 
1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 
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and Hydraulic 
Machinery 

 

5 
19.02.2024 

1 
Couples and Resultant of 

Force System 
1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

6 20.02.2024 1 
Equilibrium of System of 

Forces &Free Body Diagrams- 
Direction of Force Equations 

1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

7 21.02.2024 1 
Coplanar Systems and Spatial 

Systems – Vector 
cross product 

1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

8 22.02.2024 1 
Support reactions different 

beams 
1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
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Machinery 

 

9 
24.02.2024 

1 different types of loading 
1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

10 26.02.2024 1 
Types of friction – Limiting 

friction – Laws of 
Friction 

1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

11 27.02.2024 1 
static and Dynamic Frictions – 

Angle of Friction –Cone of 
limiting friction 

1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

2 1 
27.02.2024 

1 
Unit–II: Centroid And Center 

Of Gravity 
2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
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Machinery 

 

 2 
28.02.2024 

1 
Centroids – Theorem of 

Pappus 
2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

 3 02.03.2024 1 
Centroids of 

Composite figures – Centre of 
Gravity of Bodies 

1 
1 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

2. 

4 04.03.2024 1 
Area moment of Inertia: –polar 

Moment of 
Inertia 

2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

5 
05.03.2024 

1 
Theorems - Moments of 

Inertia of Composite Figures 
2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
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Machinery 

 

6 
06.03.2024 

2 
Simple Stresses And Strains 

Analysis 
2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

7 07.03.2024 1 
Concept of stress and strain- 

St. Venant’s 
Principle 

2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

8 11.03.2024 1 
Elasticity and plasticity – 

Types of stresses and strains- 
Hooke’s law 

2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

9 
12.03.2024 

1 
mild steel – Working stress – 

Factor of safety 
2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
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Machinery 

 

10 
13.03.2024 

1 
Lateral 

strain, Poisson’s ratio and 
volumetric strain 

2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

11 14.03.2024 1 

Pure shear and 
Complementary shear - Elastic 
moduli, Elastic constants and 
the relationship between them 

2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

1 16.03.2024 1 
Unit–III: Kinematics & 

Kinetics 
3 
3 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

 2 
18.03.2024 

1 
Introduction – Rectilinear 

motion – Motion with uniform 
3 
3 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
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Machinery 

 

 3 
19.03.2024 

1 
Motion with uniform and 

variable acceleration 
2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

 4 20.03.2024 1 Curvilinear motion 
2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

 5 21.03.2024 1 Components of motion 
2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

 6 
23.03.2024 

1 Circular motion 
2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
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Machinery 

 

 7 
26.03.2024 

1 
Kinetics of a 

particle. 
2 
2 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

 
3. 

8 27.03.2024 2 
D’Alembert’s principle& 

problems on D’Alembert’s 

principle 

3 
3 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

9 28.03.2024 2 
Motion in a curved path& 

work, energy 
3 
3 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

10 
30.03.2024 

1 

power. Principle of 
conservation of energy& 

Kinetics of a rigid body in 
translation 

3 
3 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

Machinery 

 

11 
04.04.2024 

1 
Kinetics of a rigid body in 

translation, rotation 
3 
3 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

12 8.04.2024 1 work done 
3 
3 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

13 18.04.2024 1 
Principle of 
work-energy 

3 
3 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

14 
22.04.2024 

1 Impulse-momentum 
3 
3 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
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Machinery 

 

1 
25.04.2024 

1 
Unit-Iv: Basics Of Hydraulic 

Machinery 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

 2 27.04.2024 1 
Hydrodynamic force of jets on 

stationary 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

 3 29.04.2024 1 
moving flat, inclined and 

curved vanes 
3 
3 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

4 4 
30.04.2024 

1 Jet striking centrally and at tip 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

Machinery 

 

5 
01.05.2024 

1 
Velocity triangles at inlet 

and outlet 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

6 02.05.2024 1 
expressions for work done and 

efficiency 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

7 04.05.2024 1 
Elements of a typical 

Hydropower installation 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

8 
06.05.2024 

1 Heads and efficiencies 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

Machinery 

 

1 
07.05.2024 

1 Unit-V: Turbines & Pumps 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

2 09.05.2024 1 
Classification of turbines – 

Pelton wheel. 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

3 09.05.2024 1 

Thick Cylinders: 
Introduction& Francis turbine 

– 
Kaplan turbine – working, 

4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

4 
4.06.2024 

1 
velocity diagram, work done 

and efficiency 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

Machinery 

 

 5 
05.06.2024 

1 
Governing of turbines, 

Performance of turbines 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

 6 06.06.2024 1 
Pump installation details – 

classification 
4 
4 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

5 

7 08.06.2024 1 
work done – Manometric head 

– minimum starting speed 
5 
5 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

8 
10.06.2024 

1 
losses and efficiencies – 

specific speed 
5 
5 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

Machinery 

 

9 
11.06.2024 

1 
Multistage pumps – pumps in 

parallel 
5 
5 

M.V. Seshagirirao 
and Durgaih, 
“Engineering 

Mechanics & P.N 
Modi and Seth, 

“Fluid Mechanics 

and Hydraulic 
Machinery 

 

 
 
 
 
 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
 
Note: 

1. Ensure that all topics specified in the course are mentioned. 
2. Additional topics covered, if any, may also be specified in bold. 
3. Mention the corresponding course objective and outcome numbers against each topic. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
LESSON PLAN (U-I) 

 
 
Lesson No: 01,2                                                Duration of Lesson:  1hr40 min 
  
Lesson Title: Introduction Of Engineering Mechanics, Basic concepts of System of Forces 
Instructional / Lesson Objectives: 
 

 To make students To identify an appropriate structural system and work comfortably with basic 
engineering mechanics and types of loading & support conditions that act on structural systems 

 To familiarize students on concepts of System of Forces-Coplanar Forces–Components in Space. 
 To understand students the Free Body Diagrams-Direction of Force Equations of Equilibrium of 

Coplanar Systems and Spatial Systems. 
 To provide information on Types of friction – Limiting friction – Laws of Friction – static and 

Dynamic Frictions – Angle of Friction. 
 
Teaching AIDS : Black Board  
Time Management of Class : 

 
5 min for taking attendance 
80 min for the lecture delivery 
15 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
 
Refer assignment – I & tutorial-I sheets 
 
                                                                                                                                   Signature of faculty 
 
 
 
  



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
 

LESSON PLAN (U-I) 
 
 
Lesson No: 3,4,5      Duration of Lesson: 2hr30 MIN 
 
Lesson Title: Coplanar Forces, Components in Space–Resultant, Moment of Forces and its Application 
 
Instructional / Lesson Objectives: 
 
 

 To make students To identify an appropriate structural system and work comfortably with basic 
engineering mechanics and types of loading & support conditions that act on structural systems 

 To familiarize students on concepts of System of Forces-Coplanar Forces–Components in Space. 
 To understand students the Free Body Diagrams-Direction of Force Equations of Equilibrium of 

Coplanar Systems and Spatial Systems. 
 To provide information on Types of friction – Limiting friction – Laws of Friction – static and 

Dynamic Frictions – Angle of Friction. 
 . 

 
 
Teaching AIDS :PPTs, Black Board 
Time Management of Class : 

 
5 min for taking attendance 
5 for revision of previous class 
120 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions: 
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 
 
Refer assignment – I & tutorial-I sheets 
   
 

 Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
 

LESSON PLAN (U-I) 
 
 
Lesson No: 6,7,8                                          Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Couples and Resultant of Force System, Equilibrium of System of Forces, Free Body 
Diagrams-Direction of Force Equations 
 
Instructional / Lesson Objectives: 
 

 To make students To identify an appropriate structural system and work comfortably with basic 
engineering mechanics and types of loading & support conditions that act on structural systems 

 To familiarize students on concepts of System of Forces-Coplanar Forces–Components in Space. 
 To understand students the Free Body Diagrams-Direction of Force Equations of Equilibrium of 

Coplanar Systems and Spatial Systems. 
 To provide information on Types of friction – Limiting friction – Laws of Friction – static and 

Dynamic Frictions – Angle of Friction. 
. 

. 
 
 
Teaching AIDS : Black Board 
Time Management of Class : 

 
5 min for taking attendance 
10 for revision of previous class 
120 min for lecture delivery 
15 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-I & tutorial-I sheets. 
 
                                                                                                                                   Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
 

LESSON PLAN (U-I) 
 
 
Lesson No: 9,10,11                                          Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Coplanar Systems and Spatial Systems – Vector cross product, Support reactions different 
beam, different types of loading 
 
Instructional / Lesson Objectives: 
 

 To make students To identify an appropriate structural system and work comfortably with basic 
engineering mechanics and types of loading & support conditions that act on structural systems 

 To familiarize students on concepts of System of Forces-Coplanar Forces–Components in Space. 
 To understand students the Free Body Diagrams-Direction of Force Equations of Equilibrium of 

Coplanar Systems and Spatial Systems. 
 To provide information on Types of friction – Limiting friction – Laws of Friction – static and 

Dynamic Frictions – Angle of Friction. 
. 

. 
 
 
Teaching AIDS :PPTs, Digital Board, Black Board 
Time Management of Class : 

 
5 min for taking attendance 
10 for revision of previous class 
120 min for lecture delivery 
15 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-I & tutorial-I sheets. 
 
                                                                                                                                   Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
LESSON PLAN (U-I) 

 
 
Lesson No: 12,13                                          Duration of Lesson:  1hr40 MIN 
 
Lesson Title: Types of friction – Limiting friction – Laws of Friction, static and Dynamic Frictions – Angle 
of Friction –Cone of limiting friction  
 
Instructional / Lesson Objectives: 
 

 To make students To identify an appropriate structural system and work comfortably with basic 
engineering mechanics and types of loading & support conditions that act on structural systems 

 To familiarize students on concepts of System of Forces-Coplanar Forces–Components in Space. 
 To understand students the Free Body Diagrams-Direction of Force Equations of Equilibrium of 

Coplanar Systems and Spatial Systems. 
 To provide information on Types of friction – Limiting friction – Laws of Friction – static and 

Dynamic Frictions – Angle of Friction. 
. 

. 
 
 
Teaching AIDS : Black Board 
Time Management of Class : 

 
5 min for taking attendance 
10 for revision of previous class 
80 min for lecture delivery 
5 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-I & tutorial-I sheets. 
 
                                                                                                                                   Signature of faculty 
 
 
  



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
LESSON PLAN (U-II) 

 
 
Lesson No: 1,2,3    Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Centroid And Center Of Gravity, Centroids – Theorem of Pappus, Centroids of Composite figures – 
Centre of Gravity of Bodies 
 
Instructional / Lesson Objectives: 
 

 To understand the meaning of centers of gravity, centroids, moments of Inertia and rigid body 
dynamics 

 To familiarize students Centroids – Theorem of Pappus- Centroids of Composite figures – Centre 
of Gravity of Bodies. 

 To understand students Concept of stress and strain- St. Venant’s Principle Stress and Strain 
Diagram - Elasticity and plasticity. 

 To provide information on Poisson’s ratio and volumetric strain – Pure shear and Complementary 
shear – Elastic moduli, Elastic constants and the relationship between them 

 
 
Teaching AIDS : Black Board 
Time Management of Class : 

 
5 min for taking attendance 
15 for revision of previous class 
120 min for lecture delivery 
10 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-II & tutorial-II sheets. 
 
                                                                                                                                   Signature of faculty 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
 
 

LESSON PLAN (U-II) 
 
 
Lesson No: 4,5,6    Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Area moment of Inertia: –polar Moment of Inertia, Theorems - Moments of Inertia of 
Composite Figures, Simple Stresses And Strains Analysis 
 
Instructional / Lesson Objectives: 
 

 To understand the meaning of centers of gravity, centroids, moments of Inertia and rigid body 
dynamics 

 To familiarize students Centroids – Theorem of Pappus- Centroids of Composite figures – Centre 
of Gravity of Bodies. 

 To understand students Concept of stress and strain- St. Venant’s Principle Stress and Strain 
Diagram - Elasticity and plasticity. 

 To provide information on Poisson’s ratio and volumetric strain – Pure shear and Complementary 
shear – Elastic moduli, Elastic constants and the relationship between them 

 
 
Teaching AIDS : Black Board 
Time Management of Class : 

 
5 min for taking attendance 
15 for revision of previous class 
120 min for lecture delivery 
10 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-II & tutorial-II sheets. 
 
                                                                                                                                   Signature of faculty 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
 

LESSON PLAN (U-II) 
 
 
Lesson No: 7,8,9    Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Concept of stress and strain- St. Venant’s Principle, Elasticity and plasticity – Types of 
stresses and strains-Hooke’s law, mild steel – Working stress – Factor of safety 
 
Instructional / Lesson Objectives: 
 

 To understand the meaning of centers of gravity, centroids, moments of Inertia and rigid body 
dynamics 

 To familiarize students Centroids – Theorem of Pappus- Centroids of Composite figures – Centre 
of Gravity of Bodies. 

 To understand students Concept of stress and strain- St. Venant’s Principle Stress and Strain 
Diagram - Elasticity and plasticity. 

 To provide information on Poisson’s ratio and volumetric strain – Pure shear and Complementary 
shear – Elastic moduli, Elastic constants and the relationship between them 

 
 
Teaching AIDS :PPTs, Digital Board, Black Board 
Time Management of Class : 

 
5 min for taking attendance 
15 for revision of previous class 
120 min for lecture delivery 
10 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-II & tutorial-II sheets. 
 
                                                                                                                                   Signature of faculty 
 
 
 
 
 
 
 
 
 

 
 
 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
LESSON PLAN (U-II) 

 
 
Lesson No: 10,11    Duration of Lesson:  1hr40 MIN 
 
Lesson Title: Lateral strain, Poisson’s ratio and volumetric strain, Pure shear and Complementary shear – 
Elastic moduli, Elastic constants and the relationship between them 
, 
Instructional / Lesson Objectives: 
 

 To understand the meaning of centers of gravity, centroids, moments of Inertia and rigid body 
dynamics 

 To familiarize students Centroids – Theorem of Pappus- Centroids of Composite figures – Centre 
of Gravity of Bodies. 

 To understand students Concept of stress and strain- St. Venant’s Principle Stress and Strain 
Diagram - Elasticity and plasticity. 

 To provide information on Poisson’s ratio and volumetric strain – Pure shear and Complementary 
shear – Elastic moduli, Elastic constants and the relationship between them 

 
 
Teaching AIDS : Black Board 
Time Management of Class : 

 
5 min for taking attendance 
5 for revision of previous class 
80 min for lecture delivery 
10 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-II & tutorial-II sheets. 
 
                                                                                                                                   Signature of faculty 
 
 

 

 

 

 

 
 
 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
LESSON PLAN (U-III) 

 
 
Lesson No: 1,2,3                                                          Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Kinematics & Kinetics, Introduction – Rectilinear motion, Motion with uniform and 
variable acceleration 
 
Instructional / Lesson Objectives: 
 

 To understand the meaning of Kinematics and kinetics of a body. 
 To familiarize students Rectilinear motion – Motion with uniform and variable acceleration–

Curvilinear motion. 
 D’Alembert’s principle – Motion in a curved path – work, energy and power. Principle of 

conservation of energy – Kinetics of a rigid body in translation, rotation 
 work done – Principle of work-energy – Impulse-momentum. 

 
 
Teaching AIDS :PPTs, Black Board 
Time Management of Class : 

 
5 mins for taking attendance 
15 for revision of previous class 
120 min for lecture delivery 
10 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-III & tutorial-III sheets. 
 
                                                                                                                                   Signature of faculty 
 

 

 

 

 

 

 

 

 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 

 
LESSON PLAN (U-III) 

 
 
Lesson No: 4,5,6                                                          Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Curvilinear motion, Components of motion, Circular motion 
 
Instructional / Lesson Objectives: 
 

 To understand the meaning of Kinematics and kinetics of a body. 
 To familiarize students Rectilinear motion – Motion with uniform and variable acceleration–

Curvilinear motion. 
 D’Alembert’s principle – Motion in a curved path – work, energy and power. Principle of 

conservation of energy – Kinetics of a rigid body in translation, rotation 
 work done – Principle of work-energy – Impulse-momentum. 

 
 
Teaching AIDS :PPTs, Black Board  
Time Management of Class : 

 
5 mins for taking attendance 
15 for revision of previous class 
120 min for lecture delivery 
10 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-III & tutorial-III sheets. 
 
                                                                                                                                   Signature of faculty 
 

 

 

 

 

 

 

 

 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

LESSON PLAN (U-III) 
 
 
Lesson No: 7,8,9                                                        Duration of Lesson:  2hr30 MIN 
 
Lesson Title: D’Alembert’s principle,problems on D’Alembert’s principle, Motion with uniform and 
variable acceleration 
 
Instructional / Lesson Objectives: 
 

 To understand the meaning of Kinematics and kinetics of a body. 
 To familiarize students Rectilinear motion – Motion with uniform and variable acceleration–

Curvilinear motion. 
 D’Alembert’s principle – Motion in a curved path – work, energy and power. Principle of 

conservation of energy – Kinetics of a rigid body in translation, rotation 
 work done – Principle of work-energy – Impulse-momentum. 

 
 
Teaching AIDS : Black Board 
Time Management of Class : 

 
5 mins for taking attendance 
15 for revision of previous class 
120 min for lecture delivery 
10 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-III & tutorial-III sheets. 
 
                                                                                                                                   Signature of faculty 
 

 

 

 

 

 

 

 

 

 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
LESSON PLAN (U-III) 

 
 
Lesson No: 10,11,12                                                        Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Motion In A Curved Path, Power. Principle Of Conservation Of Energy, Kinetics Of A Rigid 
Body In Translation 
 
Instructional / Lesson Objectives: 
 

 To understand the meaning of Kinematics and kinetics of a body. 
 To familiarize students Rectilinear motion – Motion with uniform and variable acceleration–

Curvilinear motion. 
 D’Alembert’s principle – Motion in a curved path – work, energy and power. Principle of 

conservation of energy – Kinetics of a rigid body in translation, rotation 
 work done – Principle of work-energy – Impulse-momentum. 

 
 
Teaching AIDS :PPTs, Digital Board, Black Board 
Time Management of Class : 

 
5 min for taking attendance 
15 for revision of previous class 
120 min for lecture delivery 
10 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-III & tutorial-III sheets. 
 
                                                                                                                                   Signature of faculty 
 

 

 

 

 

 

 

 

 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 

LESSON PLAN (U-III) 
 
 
Lesson No: 13,14,15                                                        Duration of Lesson:  2hr30 MIN 
 
Lesson Title: work done, Principle of work-energy, Impulse-momentum 
 
Instructional / Lesson Objectives: 
 

 To understand the meaning of Kinematics and kinetics of a body. 
 To familiarize students Rectilinear motion – Motion with uniform and variable acceleration–

Curvilinear motion. 
 D’Alembert’s principle – Motion in a curved path – work, energy and power. Principle of 

conservation of energy – Kinetics of a rigid body in translation, rotation 
 work done – Principle of work-energy – Impulse-momentum. 

 
 
Teaching AIDS : Black Board 
Time Management of Class : 

 
5 mins for taking attendance 
15 for revision of previous class 
120 min for lecture delivery 
10 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-III & tutorial-III sheets. 
 
                                                                                                                                   Signature of faculty 
 

 

 

 

 

 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

LESSON PLAN (U-IV) 
 
 

Lesson No: 1,2,3                                                               Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Basics Of Hydraulic Machinery, Hydrodynamic force of jets on stationary, moving flat, 
inclined and curved vanes 
Instructional / Lesson Objectives: 
 

 To Study the characteristics of hydroelectric power plant 
 Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes, Jet striking 

centrally and at tip 
 Velocity triangles at inlet and outlet, expressions for work done and efficiency. 
 Elements of a typical Hydropower installation– Heads and efficiencies. 

 
 
Teaching AIDS : Black Board  
Time Management of Class : 

 
5 min for taking attendance 
15 for revision of previous class 
110 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-IV & tutorial-IV sheets. 
 
                                                                                                                                    Signature of faculty 
 

 

 

 

 

 

 

 

 
 
 
 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
LESSON PLAN (U-IV) 

 
 

Lesson No: 4,5,6 Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Jet striking centrally and at tip, Velocity triangles at inlet and outlet, expressions for work 
done and efficiency 

Instructional / Lesson Objectives: 
 

 To Study the characteristics of hydroelectric power plant 
 Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes, Jet striking 

centrally and at tip 
 Velocity triangles at inlet and outlet, expressions for work done and efficiency. 
 Elements of a typical Hydropower installation– Heads and efficiencies. 

 
 
Teaching AIDS : Black Board  
Time Management of Class : 

 
5 min for taking attendance 
10 for revision of previous class 
120 min for lecture delivery 
15 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-IV & tutorial-IV  sheets. 
 
                                                                                                                                   Signature of faculty 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
 

LESSON PLAN (U-IV) 
 
 

Lesson No: 7,8        Duration of Lesson:  1hr40 MIN 
 
Lesson Title: Elements of a typical Hydropower installation, Heads and efficiencies 

Instructional / Lesson Objectives: 
 

 To Study the characteristics of hydroelectric power plant 
 Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes, Jet striking 

centrally and at tip 
 Velocity triangles at inlet and outlet, expressions for work done and efficiency. 
 Elements of a typical Hydropower installation– Heads and efficiencies. 

 
 
Teaching AIDS : Black Board 
Time Management of Class : 

 
5 mins for taking attendance 
10 for revision of previous class 
80 min for lecture delivery 
5 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-IV & tutorial-IV  sheets. 
 
                                                                                                                                   Signature of faculty 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
 

LESSON PLAN (U-V) 
 
 
Lesson No:1,2,3                                                                         Duration of Lesson:  2hr30 MIN 
 
Lesson Title: Urbines & Pumps, Classification of turbines – Pelton wheel, Francis turbine – 
Kaplan turbine – working 

Instructional / Lesson Objectives: 
 

 To Study the Design of hydraulic machinery. 
 To familiarize students on Classification of turbines – Pelton wheel – Francis turbine –Kaplan 

turbine 
 To understand students the Governing of turbines,Performance of turbines 
 To provide information on lassification – work done – Manometric head– minimum starting speed 

– losses and efficiencies – specific speed 
Teaching AIDS : Black Board 
Time Management of Class : 

 
5 min for taking attendance 
20 for revision of previous class 
110 min for lecture delivery 
15 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-V & tutorial-V sheets. 
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LESSON PLAN (U-V) 
 
 
Lesson No:4,5,6                                                                         Duration of Lesson:  2hr30 MIN 
 
Lesson Title: velocity diagram, work done and efficiency, Governing of turbines,Performance, Pump 
installation details – classification 

Instructional / Lesson Objectives: 
 

 To Study the Design of hydraulic machinery. 
 To familiarize students on Classification of turbines – Pelton wheel – Francis turbine –Kaplan 

turbine 
 To understand students the Governing of turbines,Performance of turbines 
 To provide information on lassification – work done – Manometric head– minimum starting speed 

– losses and efficiencies – specific speed 
Teaching AIDS : Black Board 
Time Management of Class : 

 
5 min for taking attendance 
15 for revision of previous class 
110 min for lecture delivery 
20 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-V & tutorial-V sheets. 
 

                                                                                                                                   Signature of faculty 
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LESSON PLAN (U-V) 

 
 
Lesson No:7,8,9                                                                         Duration of Lesson:  2hr30 MIN 
 
Lesson Title: work done – Manometric head– minimum starting speed, losses and efficiencies – specific 
speed, Multistage pumps – pumps in parallel 
Instructional / Lesson Objectives: 
 

 To Study the Design of hydraulic machinery. 
 To familiarize students on Classification of turbines – Pelton wheel – Francis turbine –Kaplan 

turbine 
 To understand students the Governing of turbines,Performance of turbines 
 To provide information on lassification – work done – Manometric head– minimum starting speed 

– losses and efficiencies – specific speed 
 Teaching AIDS :PPTs, Black Board 

Time Management of Class : 
 
5 min for taking attendance 
15 for revision of previous class 
120 min for lecture delivery 
10 min for doubts session 

 
Assignment / Questions:  
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..) 

 
Refer assignment-V & tutorial-V sheets. 
 

                                                                                                                                   Signature of faculty 
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ASSIGNMENT – 1 
 

 
This Assignment corresponds to Unit No. 1       
            
 

Question 
No. 

Question 
Objective 

No. 
Outcome 

No. 

1 Explain the various system of forces with neat sketch 1 1 

2 Define force ,moment  1 1 

3 Define couple 1 1 

 
 
 
 
 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
  



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
 

ASSIGNMENT – 2 
 

 
This Assignment corresponds to Unit No. 2       
 
 

Question 
No. 

Question 
Objective 

No. 
Outcome 

No. 

1 State and prove theorems of pappus 2 2 

2 
Draw the stress strain curve for mildsteel. With neat sketch and 
salient features 

2 2 

3 Define stress and strain 2 2 
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ASSIGNMENT – 3 
 

 
This Assignment corresponds to Unit No. 3       
 

Question 
No. 

Question 
Objective 

No. 
Outcome 

No. 

1 
Derive the x-t,v-t,and a-t relationship for uniformly accelerated 
motion. 

3 3 

2 Define acceleration,velocity and time.  3 3 
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ASSIGNMENT – 4 
 

 
This Assignment corresponds to Unit No. 4       
 
 

Question 
No. 

Question 
Objective 

No. 
Outcome 

No. 

1 
Derive the expression for force exerted by a jet on a stationary 
worked plate. 

4 4 

2 

A jet of water of diameter 50mm strikes a fixed plate in such  a 
way that the angle between the plate and the jet is 30 degrees.the 
force exerted in the direction of the jet 1471.5N.determine the 
rate of flow of water. 

4 4 

3 
Explain about hydroelectric power plant in detail and its 
application. 

4 4 
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ASSIGNMENT – 5 
 

 
This Assignment corresponds to Unit No. 5       
 
 

Question 
No. 

Question 
Objective 

No. 
Outcome 

No. 

1 Explain the constant working principle of pelton wheel turbine. 5 5 

2 Explain about draft tube. 5 5 

3 Explain about multistage centrifugal pmp. 5 5 
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TUTORIAL – 1 
 

This tutorial corresponds to Unit No. 1 (Objective Nos.: 1, Outcome Nos.: 1) 
      
            
Q1. Which of he following is a branch of mechanics 
a) statics and kinetics      b) statics and dynamics      c) kinematics and dynamics     d) kinetics and 
kinematics 
 
Q2. Which of the following is avector quantity 
a) density                  b) mass                c) volume                      d) acceleration 

 
Q3. Which of the following forces do not cause the rotation. 
a) non-parallel                 b) non concurrent                c) parallel d) concurrent 
 
Q4. How many types of supports in beams 
a) 1      b) 2                  c) 3    d) 4 
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TUTORIAL – 2 
 

 
This tutorial corresponds to Unit No. 2 (Objective Nos.: 2, Outcome Nos.: 2)    
            

Q1. The point through which the whole weight of the body act is called….  
a) inertial point b) centre of gravity       c) centroid    d) central point 
 
Q2. Which point on the stress strain curve occurs after the proportionality limit 
a) upper yield point  b) lower yield point c) elastic limit d) ultimate point 
 
Q3.the ratio of lateral strain to longitudinal strain is called  
a) bulk modulus               b) youngs modulus               c) poissons ratio     d) none of 
these 
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TUTORIAL SHEET – 3 
 

 
This tutorial corresponds to Unit No. 3 (Objective Nos.: 3, Outcome Nos.: 3) 
            
Q1.when the motion of the body is confined to only one plane the motion is said to be  

a) plane motion         b) rectilinear motion          c) curvilinear motion    d) none of the above  
 
Q2 ............is the simplest type of motion and is long a straight line path. 
a) curvilinear motion                   b) rectilinear motion              
c)  plane motiond) all of the above 
 
Q3. Displacement of a body is a  
a) scalar              b) vector              c) scalar and vector         d) none of the mentioned 
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TUTORIAL – 4 

 
This tutorial corresponds to Unit No. 4 (Objective Nos.: 3, Outcome Nos.: 3) 
            
Q1.the force exerted by a jet on a vane is determined by  
a) energy conservation principle  b) momentum principle 
c) continuity principle           d) none of the above 
 
Q2. The linear momentum equation is based on  
a) eulers eqations b) newtons third law           c) Bernoulli equation        d) newtons second law 
 
Q3. Penstock is a pipe carrying water from 
a) turbine to tailrace b) intake to turbine              c) reservoir to intake     d) none of these 
 
 
 
 
 
Signature of HOD        Signature of faculty 
 
Date:          Date: 
  



 
Course File 

 
Department of Civil Engineering 

AY: 2023-24 II B.Tech II Sem               solid mechanics & hydraulic machines 
  

 
 

TUTORIAL SHEET – 5 
 

 
This tutorial corresponds to Unit No. 5 (Objective Nos.: 5, Outcome Nos.: 5) 
            
Q1.the flow of water tangentially in   ________ 
a) pelton wheel            b) francis trbine  
c) Kaplan and francis turbine      d) all of the above 
 
Q2. Francis turbine is  

a) inward flow reaction turbine b) inward flow and impulse           c) outward flow reaction turbine    
d)outward flow impulse turbine 
 
Q3. The function of draft tube is  
a)to increase the working head        b) to recover a portion of the kinetics       c) both            d) none of the 
above 
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EVALUATION STRATEGY 

     
 
Target (s) 

a. Percentage of Pass : 95% 

 

Assessment Method (s) (Maximum Marks for evaluation are defined in the Academic Regulations) 

a. Daily Attendance 

b. Assignments 

c. Online Quiz (or) Seminars 

d. Continuous Internal Assessment 

e. Semester / End Examination 

List out any new topic(s) or any innovation you would like to introduce in teaching the subjects in this 
semester 

Case Study of any one existing application 
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COURSE COMPLETION STATUS 

 
 
Actual Date of Completion & Remarks if any 
 

Units Remarks Objective No.  
Achieved 

Outcome No. 
Achieved 

Unit 1 completed on 27.02.2024 1 1 

Unit 2 completed on 14.03.2024 2 2 

Unit 3 completed on 22.04.2024 3 3 

Unit 4 completed on 06.05.2024 4 4 

Unit 5 completed on 11.06.2024 5 5 
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Mappings 

 
1. Course Objectives-Course Outcomes Relationship Matrix 

(Indicate the relationships by mark “X”) 
 

          Course-Outcomes 
 
Course-Objectives 

1 2 3 4 5 

1 H  M   

2  H    

3   H   

4    H  

5     H 
 
 

2. Course Outcomes-Program Outcomes (POs) & PSOs Relationship Matrix 
(Indicate the relationships by mark “X”) 

P-Outcomes 
 
C-Outcomes 

a b c d e f g h i j k l 
PSO 

1 
PSO 

2 

1 H   M         H  
2  M H   M       H H 
3     H    M  M   M 
4      M H      M  
5          H     
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Rubric for Evaluation 

 
 

Performance Criteria 
Unsatisfactory Developing Satisfactory Exemplary 

1 2 3 4 

Research & Gather 
Information 

Does not collect any 
information that 

relates to the topic 

Collects very little 
information some 
relates to the topic 

Collects some 
basic Information 
most relates to the 

topic 

Collects a great deal 
of Information all 
relates to the topic 

Fulfill team role’s duty 
Does not perform 

any duties of 
assigned team role. 

Performs very little 
duties. 

Performs nearly all 
duties. 

Performs all duties of 
assigned team role. 

Share Equally 
Always relies on 
others to do the 

work. 

Rarely does the 
assigned work - often 

needs reminding. 

Usually does the 
assigned work - 

rarely needs 
reminding. 

Always does the 
assigned work 

without having to be 
reminded 

Listen to other team 
mates 

Is always talking—

never allows anyone 
else to speak. 

Usually doing most of 
the talking-- rarely 

allows others to 
speak. 

Listens, but 
sometimes talks 

too much. 

Listens and speaks a 
fair amount. 

 
 











Continuous InternalAssessment (R-22) 

Programme: BTech  Year: II  Course: Theory  A.Y: 2023-24 

Course: Solid Mechanics And Hydraulic Machines           Section: A Faculty Name: N.SATISH 

S.No. H.T.No. Name of the 
Student 

Mid - 
I 

Mark
s (30) 

Mid - 
II 

Mark
s (30) 

Avg of 
Mid-I & 
Mid-II 

(A) 

Assignme
nt - I (5) 

Assignment 
- II (5) 

Avg of 
Assg.-I & 
Assg.-II 

(B) 

Viva 
Voce 

(5) ( C )  

Total 
(A+B+

C) 

1 22C11A0201 
Velishala 
Aravind 

21 19 20 5 5 5 5 30 

2 22C11A0202 
Banothu 
Hymavathi 

20 20 20 5 5 5 5 30 

3 22C11A0203 
Karnati 
Narapa 
Reddy 

18 19 19 5 5 5 5 29 

4 22C11A0204 
Bolla 
Narendra 

18 17 18 5 5 5 5 28 

5 22C11A0205 
Boda Rahul 
Nayak 

12 23 18 5 5 5 5 28 

6 22C11A0206 
Bhukya 
Rajesh  

23 24 24 5 5 5 5 34 

7 22C11A0207 
Shaik 
Sameer  

26 29 28 5 5 5 5 38 

8 22C11A0208 
Madavarapu 
Vinay 
Kumar 

21 19 20 5 5 5 5 30 

9 23C15A0201 
Abhilash 
Suda  

26 23 25 5 5 5 5 35 

10 23C15A0202 
Bhanu 
Prakash 
Komera  

13 19 16 5 5 5 5 26 

11 23C15A0203 
Bhargavi 
Priya 
Pillalamarri  

20 25 23 5 5 5 5 33 

12 23C15A0204 
Gouthami 
Kanaparthi  

28 28 28 5 5 5 5 38 

13 23C15A0205 
Jayanth 
Sriram 

23 22 23 5 5 5 5 33 

14 23C15A0206 
Karthik 
Palakeeti  

26 23 25 5 5 5 5 35 

15 23C15A0207 
Muni 
Banavath  

23 23 23 5 5 5 5 33 

16 23C15A0208 
Nikhil 
Nadigama  

24 20 22 5 5 5 5 32 

17 23C15A0209 
Pruthviraj 
Jadhav  

24 25 25 5 5 5 5 35 



18 23C15A0210 
Rajeshwari 
Borlakunta  

28 28 28 5 5 5 5 38 

19 23C15A0211 
Sai Babu 
Shaik  

17 25 21 5 5 5 5 31 

20 23C15A0212 
Srivardhan 
Gundaboina  

25 27 26 5 5 5 5 36 

21 23C15A0213 Teja Polla  27 19 23 5 5 5 5 33 

 

No. of Absentees: NIL 

Total Strength: 21 

        Signature of Faculty 

Signature of HoD 














































































































































































































































