
 
 

 

 Edition 2019 

 Engineering Mechanics 
 PEN-Drive / G-Drive Course & LIVE Classroom Program  
   Workbook 
  
 

 Civil Engineering 
 Mechanical Engineering 

 

 

 

 

 

 
 

 

 
    

 

 

 

 

 

 

GATE / ESE / PSUs 



 
 

 

 

Table of Contents   
 

Sr. Chapter    Pages 

1. System of Forces (FBD and Equilibrium of Forces) ………………..……………. 1 

2. Plane Trusses ………………………………………………………………….…………………. 8 

3. Friction ………………………………………………………………..……………………………. 12 

4. Centroid and MOI ……………………………………………………..………………………. 15 

5. Kinematics and Kinetics of Particles …..…..……………..…………….……………. 17 

6. Work and Energy Principle ………………………………………..………………………. 21 

7. Impulse and Momentum …………..…………….…………………………………………. 25 

8. Impact and Collision …………………………….……………………………………………. 27 

9. Kinematics and Kinetics of Rigid Body …….…………………………………………. 29 

 

  



 
 

 

Video Lecture Information 
 

Sr. Lecture Name Duration 
0 How to Study Engineering Mechanics ? 0:15:28 

System of Forces (FBD and Equilibrium of Forces) 
1 Fundamental of Engineering Mechanics (Part1) 0:32:07 
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5 Curvilinear Motion of Particles 0:37:45 
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7 Question Number 5 and 6 0:11:32 
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9 Viscosity (Force and Power) ( Journal Bearing and Thrust Bearing) 0:23:16 

10 Question Number 7 0:06:25 
11 Question Number 8 to 10 0:12:05 
12 Newtonian and Non-Newtonian Fluids (With Question 11) 0:34:36 
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Liquids in Relative Equilibrium 
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2 Translation Motion 0:42:54 
3 Example 1 0:15:15 
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4 Velocity and Acceleration of Fluid 0:19:47 
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6 Types of Fluid Motion or Deformation of Fluid 0:10:21 
7 Rotational and Irrotational Flow 0:10:15 
8 Vorticity 0:07:13 
9 Question Number 1 to 4 0:19:55 

10 Question number 5 to 8 0:15:19 
11 Question number 9 to 11 0:11:27 

 



 
 

 

12 Question Number 12 and 13 0:12:58 
13 Question number 14 to 16 0:09:38 
14 Question Number 17 to 20 0:14:16 
15 Potential Function 0:16:52 
16 Stream Function 0:28:41 
17 Question Number 21 to 24 0:08:27 
18 Acceleration and Continuity Equation (Polar Coordinate) 0:10:04 
19 Question Number 25 to 27 0:14:42 

Fluid Dynamics  
1 Introduction 0:07:07 
2 Euler's Equation and Bernoulli's Equation 0:37:45 
3 Question Number 1 and 3 0:17:18 
4 Question number 4 (With Important Note Point) 0:17:39 
5 Question Number 5 and 6 0:14:46 
6 Flow through Siphon 0:13:58 
7 Question Number 7 to 9 0:18:10 
8 Application of Bernoulli's Equation (Venturimeter) 0:22:50 
9 Application of Bernoulli's Equation (Orificemeter and Pitot Tube) 0:17:25 

10 Question Number 10 to 11 0:10:10 
11 Question Number 12 to 13 0:12:14 
12 Question Number 14 to 15 0:06:59 
13 Question Number 16 to 18 0:11:54 
14 Question Number 19 to 20 0:12:08 

 Flow Through Pipes  
1 Introduction 0:16:35 
2 Darcy Weisbach Equation (Major Head Loss) 0:12:39 
3 Minor Head Losses 0:10:56 
4 Total Head loss and Power Loss 0:19:42 
5 Question Number 1 to 3 0:17:24 
6 Question Number 4 to 6 0:24:03 
7 Series and Parallel Combination of Pipes 0:30:53 
8 Flow Through Bypass 0:16:40 
9 Question Number 7 and 8 0:15:44 

10 Question Number 9 and 10 0:09:51 
11 Power Transmission through Pipe 0:08:25 

 Momentum Equations & Application  
1 Introduction 0:08:53 
2 Force on Pipe Bend 0:12:12 
3 Force due to Free Jet 0:11:28 
4 Question Number 1 to 4 0:14:30 
5 Question Number 5 to 7 0:12:30 
6 Angular Momentum Equation (Lawn Sprinkler) 0:25:23 
7 Question Number 8 0:07:08 

Laminar & Turbulent Flow  
1 Introduction 0:09:07 
2 Viscous Flow through Pipe 0:23:34 
3 Question Number 1 to 3 0:08:24 

 



 
 

 

4 Question Number 4 to 6 0:12:02 
5 Laminar Flow between Two Parallel Plate 0:03:01 
6 Momentum Correction Factor and Kinetic Correction Factor 0:07:48 

Boundary Layer Theory  
1 Boundary layer and Boundary Layer Thickness 0:17:11 
2 Various Types of Thickness of Boundary Layer 0:21:31 
3 Question Number 1 to 3 0:12:10 
4 Question Number 4 and 5 0:11:10 
5 Boundary Layer Thickness for Laminar and Turbulent Flow 0:05:38 
6 Shear Stress and Drag Force 0:08:16 
7 Drag Force and Lift Force 0:04:34 
8 Question Number 6 to 9 0:15:48 
9 Question Number 10 to 12 0:13:36 

10 Question Number 13 to 15 0:09:52 
11 Boundary Layer Separation 0:11:16 

 Hydraulic Machines  
1 Introduction 0:05:58 
2 Pelton Turbine 0:30:03 
3 Velocity Triangle for Blades 0:23:52 
4 Pelton Turbine (Blade Power and Hydraulic Efficiency) 0:13:02 
5 Question Number 1 to 3 0:14:06 
6 Specific Speed of Turbine 0:04:31 
7 Degree of Reaction 0:03:12 
8 Characteristics of Pelton, Francis and Kaplan Turbines 0:18:14 
9 Example 1 0:08:00 

10 Question Number 4 and 5 0:12:30 
11 Question Number 6 0:08:03 
12 Draft Tube 0:09:22 
13 Model Analysis and Similitude 0:15:58 
14 Question Number 7 to 10 0:12:49 
15 Similarity of Forces (Dynamic Similarity) 0:16:52 
16 Basics of Centrigugal Pump 0:22:01 
17 Efficiency in Multi Stage Pump 0:07:24 
18 Specific Speed and Model Laws in Pumps 0:03:07 
19 Net Positive Suction Head (NPSH) 0:14:04 
20 Question Number 11 to 13 0:07:11 
21 Question Number 14 and 15 0:06:22 

Quick Revision of Fluid Mechanics for GATE Exam 0:53:56 

 



 
 

 

 Edition 2019 

 Industrial Engineering 
 PEN-Drive / G-Drive Course & LIVE Classroom Program  
   Workbook 
  
 

 Mechanical Engineering 
 

 

 

 

 

 

 

 

 

 
    
 

 

 

 

 

 

GATE / ESE / PSUs 



 
 

 

 

Table of Contents   
 

Sr. Chapter    Pages 

1. Inventory Control/Management …………………………………………………….…. 1 

2. Linear Programming & Problem …………………………………..…….………….…. 5 

3. Transportation & Assignment Models ……………………..………………..…..…. 9 

4. CPM & PERT …..…………………………………………………………………..…..…..……. 12 

5. Queuing Theory ………………………………………….……………….……………………. 20 

6. Forecasting ………………………………………………..……………….…..……………..…. 23 

7. Break Even Analysis …..………………………………………………………………..……. 27 

8. Sequencing ………………………………………….………………………………….…………. 30 

9. Line Balancing or Assembly Line ……………………..…………………………..……. 32 

10. MRP ………………………………………………………………….…………………….…………. 33 

11. Work Study ……………………………………………….………..………………….…………. 35 

 

 

  



 
 

 
 

Video Lecture Information 
 

Sr. Lecture Name  Duration 

0 How to study PD-GD course for Industrial Engineering ? 0:12:59 

Inventory Control 
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2 Inventory Control  (EOQ Model) Part 2 0:34:41 

3 Inventory Control  (EOQ Model) Part 3 0:37:06 
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5 Workbook Questions 1-7 0:18:49 
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11 Probabilistic Method of Inventory Control 0:19:26 
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1 Introduction 0:05:32 

2 LPP Graphical Method 0:33:36 

3 Workbook Questions 1-2 0:13:20 

4 Workbook Questions 3-5 0:12:14 

5 Simplex Method and Comparison with Graphical Method 0:57:20 

6 Untold Concept of LPP Simplex 0:10:56 

7 Standard Form of LPP 0:03:09 

8 Multiple Optimal, Degenerate, Unbounded & Infeasible Solution 0:38:48 

9 Workbook Question Number 6-10 0:15:48 

10 Example (Important Question) 0:14:41 

11 Duality or Dual of LPP 0:30:31 

12 Example (Important Question) 0:25:45 

13 Example (Important Question) 0:09:32 

14 Workbook Questions 11-12 0:07:30 

Transportation and Assignment Problem 

1 Introduction of Transportation Problem 0:25:58 

2 North West Corner Rule (NWCR) 0:08:14 

3 Least Cost Method (LCM) 0:09:59 

4 Vogel's Approximation Method (VAM) 0:15:45 

5 (u-v) Method or MODI Method 0:37:05 

 



 
 
 

6 Multiple Optimal and Degeneracy 0:07:23 

7 Unbalanced Transportation Problem 0:16:25 

8 Workbook Questions 1-3 0:07:42 

9 Introduction of Assignment Problem 0:12:34 

10 Solution of Assignment Problem By Hungarian Method 0:18:54 

11 Workbook Question 4 0:02:10 

CPM-PERT 

1 Introduction to CPM-PERT 0:37:23 

2 CPM - Critical Path Method 1:07:11 

3 Workbook Q.1 - Q.2 0:17:16 

4 Workbook Q.3 - Q.6 0:23:54 
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12 Crashing of Project Network 0:54:54 

13 Workbook Q.14 0:11:19 

Waiting Line Theory (Queuing Theory) 

1 Introduction 0:12:19 

2 Some Terms related to Queue Theory 0:20:43 

3 Probability Formula in Queue Theory 0:21:51 

4 Workbook Questions 4 0:16:21 
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6 Workbook Questions 5-7 0:08:25 

Forecasting 

1 Introduction 0:16:32 
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5 Casual method 0:14:38 
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1  Line Efficiency and Balance Delay 0:17:05 

2 Workbook Questions 1-3 0:08:26 
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1 Introduction 0:21:50 

2 Example 0:11:10 

3 Example 0:22:00 

Work Study 

1 Types of Times 0:10:16 

2 Example 0:06:23 

Quick Revision 0:27:47 
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12 Somerfield Number 0:03:34 
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Gears  
1 Beam Strength of Gear 0:15:56 
2 Force Analysis 0:19:55 
3 Force Analysis on Helical Gear 0:20:57 
4 Workbook Questions 1-8 0:39:12 
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08 Moment Area Method (Theorem 2) 0:12:50 
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04 Rankine's Gorden theory 0:09:38 
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