ENGINEERING MECHANICS 			SEE-401

Contact Hours:								Credit Hours:
Theory	= 32				               				Theory    	= 2.0
Practical 	= 48					   				Practical  	= 1.0
Total       	= 80			                           				Total        	= 3.0

	SDG linked
	1
	No poverty
	7
	Affordable and clean energy
	13
	Life below water

	
	2
	Zero hunger
	8
	Decent work and economic growth
	14
	Life below water

	
	3
	Good health and well-being
	9
	Industry, innovation and infrastructure
	15
	Life on land

	
	4
	Quality education
	10
	Reduced inequalities
	16
	Peace, justice, and strong institutions

	
	5
	Gender equality
	11
	Sustainable cities and communities
	17
	Partnerships for the goals

	
	6
	Clean water and sanitation
	12
	Responsible consumption and production
	
	



COURSE OUTCOME:
COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
	Sr. #
	CLO
	Domain
	Taxonomy level
	PLO

	1
	UNDERSTAND fundamental concepts of engineering mechanics
	Cognitive
	2
	1

	2
	APPLY the learned concepts and laws to solve problems of bodies in 2-D 
	Cognitive
	3
	2

	3
	ANALYZE the forces and reactions on rigid bodies and find unknown forces/reactions
	Cognitive
	4
	9

	4
	CALCULATE various learnt parameters related to rigid bodies and the kinematics of rigid bodies
	Psychomotor
	3
	4




COURSE OUTLINE:
1. Statics
a. Introduction to Mechanics, Basic Concepts of measurement of mass, force, time and space
b. Newton’s Laws, Law of Gravitation
c. General Principles of Statics, Vector addition, Subtraction and Products
d. Force System, Two dimensional force system 
e. Laws of Triangle, Parallelogram and Polygon of forces
f. Rectangular components
g. Moment, Couple, Resultant
h. Equilibrium in 2-D, System Isolation and free body diagram
i. Structures, Plan trusses, Method of Joints and section in trusses
j. Center of mass and centroid, centroid of line, area, volume
k. Distributed Forces, center of mass, centroid of composite bodies
l. Theorem of Pappus for area and volume
m. Friction, Problem involving friction on Flat surfaces
n. Types of beams, Supports and Loads, Simple cases of Axial forces

2. Dynamics
a. Introduction to Dynamics, Newton’s Laws of Motion
b. Kinematics and Kinetics
c. Kinematics of Particles: Rectilinear Motion, Polar coordinates, relative motion 
d. Kinetics of Particles, Force, Mass and Acceleration
e. Rectilinear and Curvilinear motions, Tangential and Normal Components of Acceleration
f. Simple Harmonic motion
g. Kinetics of Particles: work, Energy, Power
h. Impulse and Momentum
i. Conservation of Momentum and Energy
j. Kinetics of Systems of particles

PRACTICAL:
· To determine the resultant of forces. Using polygon force table 
· Verification of Law of Principal of moment using Law of Principal Moment Apparatus
· Determination of unknown forces using law of Principal of Moment Apparatus
· Verification of Law of Principal of Moment using Bell Crank Lever Apparatus
· Determination and verification of forces in members of loaded Truss using Roof Truss Apparatus
· Determination of Center of Gravity of irregular Lamina
· Determination and verification of Centroid of a composite body  
· Special numerical assignments 

Teaching Methodology
· Lecturing
· Written Assignments
· Group/Individual Tasks
· Report Writing

Assessment
	
Total Marks = 60
Theory		= 40
Practical	= 20

	Theory ( Total Marks = 40)
	Practical ( Total Marks = 20)

	
Mid (30%)                           = 12
Assignment/Quiz (10%)     = 04
Final Exam Written (60%) = 24

	Complex Engineering Problem (CEP) (10%)= 02
Final Exam Written+ Practical (60%)            = 12
Practical notebook + Viva 
+ Performance (30%)                                     = 06



TEXT AND REFERENCE BOOKS:
1. Meriam, J.L. and L.G. Kraige. 2020. Engineering Mechanics. Statics, 7th Edition, John Willy and Sons, New York. ISBN: 9788126543960.
2. Meriam, J.L. and L.G. Kraige. 2021. Engineering Mechanics. Dynamics. 7th Edition, John Willy and Sons, New York. 
3. Hibbeler R C. 2018. Engineering Mechanics: Dynamics. 13th Edition. ISBN-10: 0132911272
4. Hibbeler R., C. 2019. Engineering Mechanics: Statics. 14th Edition. ISBN: 9780133918922
5. Singer, F.L. 2011. Engineering Mechanics. 3rd Edition. Harper and Row Publishers, New York. ISBN-13: 978-8178002194
GRADING POLICY
The minimum pass marks for each course shall be 40% for undergraduate and 50% for postgraduate programmes. separately in theory & practical (if applicable).
Grade points will be as follows

	Marks Obtained
	Grade
	Grade Point
	Remarks

	80-100%
	A
	4
	Excellent

	65-79%
	B
	3
	Good

	50-64%
	C
	2
	Satisfactory

	40-49%
	D
	1
	Pass

	Below
	F
	0
	Fail

	
	
	
	


The grade point will be worked on the basis of percentage of marks obtained by a student in each course separately according to conversion table (Quality Points Table for GPA/CGPA) and not on the percentage of total marks obtained by a student. One credit hour shall carry twenty marks.
1.1. Calculation of GPA/CGPA
· GPA/CGPA will be calculated at the end of each semester in accordance to the following formula:
GPA/ CGPA = SUM OF QUALITY POINTS / SUM OF THE CREDIT HOURS
· The quality points table given below will be used for calculating the GPA/CGPA:



	
QUALITY POINTS TABLE FOR GPA/CGPA

	5-Credits
100-Marks
	4-Credits
80-Marks
	3-Credits
60-Marks
	2-Credits
40-Marks
	1-Credits
20-Marks

	D             40
41
42
43
44
45
46
47
48
49
C             50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
B               65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
A            80
	5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50
10.00
10.50
10.50
11.00
11.50
11.50
12.00
12.50
12.50
13.00
13.50
13.50
14.00
14.50
14.50
15.00
15.50
15.50
16.00
16.50
16.50
17.00
17.50
17.50
18.00
18.50
18.50
19.00
19.50
19.50
20.00
	D            32
33
34
35
36
37
38
39
C             40
41
42
43
44
45
46
47
48
49
50
51
B             52
53
54
55
56
57
58
59
60
61
62
63
A            64

	4.00
4.40
5.20
5.60
6.00
6.40
7.20
7.60
8.00
8.40
8.80
8.80
9.20
9.60
10.00
10.40
10.80
10.80
11.20
11.60
12.00
12.00
12.40
12.80
13.20
13.60
14.00
14.40
14.80
14.80
15.20
15.60
16.00

	D            24
25
26
27
28
29
C             30
31
32
33
34
35
36
37
38
B             39
40
41
42
43
44
45
46
47
A            48

	3.00
3.60
3.90
4.50
5.10
5.40
6.00
6.30
6.60
6.90
7.20
7.50
8.10
8.40
8.70
9.00
9.30
9.60
9.90
10.20
10.50
11.10
11.40
11.70
12.00

	D            16
17
18
19
C             20
21
22
23
24
25
B             26
27
28
29
30
31
A            32
	2.00
2.60
3.00
3.60
4.00
4.40
4.60
500
5.40
5.60
6.00
6.40
6.60
7.00
7.40
7.60
8.00
	D              8
9
C             10
11
12
B             13
14
15
A            16

	1.00
1.50
2.00
2.30
2.70
3.00
3.30
3.70
4.00




Course Instructor: Dr. Muhammad Umair 	
