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    University of Management and Technology
School of Science and Technology 

Department of Basic Sciences

Course Code: 
  ME-105       
Course Title: 
  APPLIED MECHANICS
Program: 

  BS-EE & BS-H
Course Outline (Fall Semester 2012) 
	Schedule 
	Monday----Saturday 
	Pre-requisite
	NIL

	Course Coordinator
	Zaheer Hussain Shah
	Contact
	zaheer.hussain@umt.edu.pk
bsc.cod@umt.edu.pk

	Course

Description 
	Measurement and vectors. Motion in one, two and three dimensions. Newton’s laws of motions. Work and energy principles. Laws of conservation of momentum and energy. One- and two-dimensional collisions. Rotational kinematics and dynamics. Conservation of angular momentum. Gravitation. Fluid mechanics.

The learning in this course is strengthened by related lab work.

	Expected

Outcomes 
	Participants will learn calculus based applied mechanics. They will also be ready for Applied Physics and Applied Thermodynamics courses.



	Text 

Book 
	Physics for Scientist and Engineers, Raymond A. Serway, John W. Jewett, Jr., 6thEdition, Thomson Brooks/Cole, US, 2004.

	Reference Books

	 Fundamentals of Physics, 8th Edition by Halliday, Resnick, and Walker.

	Assignment & Projects
	i). Problems will be assigned at regular intervals as an assignments.

ii). Projects on different topics may also be assigned to the students.

Marks will be deducted for late submission.  
	Quizzes 
	All quizzes will be announced well before time. 

No make-ups will be offered for missed quizzes. 

	Mid Term
Examination
	A 60-minutes exam will cover all the material covered during the first 14-16 lectures.

Combined Mid Term exam for all multiple sections
	Final 
Examination
	A 120-minutes exam will cover all the material covered during the semester. 
Combined Final exam for all multiple sections

	Attendance 

Policy 
	Students missing more than 20% of the lectures will receive an “SA” grade in the course and will not be allowed to take Final exam.  

	Grading 

Policy   
	Assignment +Projects+ Quizzes:      20%

Mid Term Examination:                     20%

Final Examination:                             40%

Lab Work :                                        20%
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ME 105   Applied Mechanics     
Lecture Plan (Fall 2012)
	Week
	Lecture

#
	TOPICS
	CH
	SECTIONS

	1
	1

2
	The physical quantities, standards and units

Motion in one dimension
	1

2
	1,3–5, 7

1 – 3

	2
	1

2
	Freely falling objects 

Vectors and scalar quantities
	2

3
	4 - 6

1 – 3

	3
	1

2
	Addition of vectors

Motion in two-dimension, velocity and acceleration
	3

4
	4

1 – 3

	4
	1

2
	Projectile and uniform circular motions

Force and Newton’s  laws of motion
	4

5
	4 – 6

1 – 5

	5
	1

2
	Applications of  Newton’s laws of motion

Circular motion: Applications of Newton’s law
	5

6
	6 - 8

1 - 2

	6
	1

2
	Systems and environments

Kinetic energy and the work–energy theorem
	7

7
	1 – 3

4 – 6

	7
	1

2
	Power

Conservative forces and potential energy
	7

8
	7 – 8

1 – 3

	8
	1

2
	Conservation of mechanical energy

Linear momentum and its conservation
	8

9
	4 – 5

1 – 2

	9
	1

2
	Collisions in one and two dimensions

Rocket propulsion 
	9

9
	3 – 4

5 – 7

	10
	1

2
	Angular position, velocity and acceleration

Rolling motion
	10

10
	1 – 5

6 – 9

	11
	1

2
	The vector product and angular motion

Conservation of angular momentum
	11

11
	1 – 2

3 – 4

	12
	1

2
	Static equilibrium

Center of gravity
	12

12
	1 – 2

3

	13
	1

2
	Newton’s 1aw of gravitation 

Gravitational potential energy
	13

13
	1 – 3

5 – 6

	14
	1

2
	Energy conservation in planetary and satellite motion

Fluid mechanics: pressure
	13

14
	7

1 – 3

	15
	1

2
	Buoyant forces

Bernoulli’s equation
	14

14
	4 – 5

6 – 7


ME 105    Applied Mechanics Lab     
Lab Work

	Lab Policy 
	Students are expected to perform experiments (as per attached list)                         related to the course work, analyze the data, draw conclusions, and write a report. Grades will be awarded based on student’s lab reports and a final exam in the lab. 

	Grading 

Policy for Lab work   
	Laboratory Reports

12 Marks  

Final Examination

08 Marks



	Make-up Labs
	If due to an unavoidable circumstance a student has to miss a Lab, then he/she should obtain an excuse for this from the instructor. The instructor will accept an excuse only if he feels that the student had a genuine reason. In an accepted case the instructor may allow the student to take a make-up session.  

	Attendance 

Policy for Lab
	Students missing more than 20% of the Labs. (excused or unexcused) will receive an “SA” grade in the Lab work.


OVERALL POLICY:

· Student has to pass both Course work and Lab work  separately .

· Student failing in the Course work but passing in the Lab work, has to repeat both Course work and Lab work.

· Student failing in the Lab work but passing in the Course work, has to repeat Lab work alone.
ME-105 Applied Mechanics Lab 
List of Experiments
	Week
	Ex No.
	Title of Experiment

	1st
	                  Lab Orientation Week

	                             Graphing

	2nd
	1
	To learn to quickly and accurately plot a graph; how to use graphical techniques to represent and analyze laboratory data.

	                             An empirical law

	3rd
	2
	To find the empirical relation between T and d for a disk, where T is the period of oscillation and d is the average diameter.

	                             Packing density: signification figures

	4th
	3
	To study the packing density of steel balls of different diameters in a cylindrical tube. Main aim is to understand the number of significant figures that need to be reported for various measurements.

	                              Uniformly accelerated motion (using air track)

	5th
	4(a)
	To measure the acceleration of a body acted upon by a constant force.

	             OR          Acceleration as a function of the accelerated mass (using air track)

	5th
	4(b)
	Determination of acceleration as a function of the accelerated mass.

	                             Collision in one dimension-I

	6th
	5(a)
	To study elastic and inelastic collision on a linear air track and to compare the observed results with those predicted theory.

	                 OR      Collision in one dimension-II

	6th
	5(b)
	To study elastic collisions on a linear air track and to compare the observed results with those predicted by theory. 

	                             Uniform angular Acceleration

	7th
	6
	To measure the angular acceleration of a body acted upon by a constant torque.

	                            Buoyant forces

	8th
	7
	To study buoyant forces and use Archimedes’ principle to determine the density of a material

	                           Compound pendulum and angular motion

	9th 
	8
	To measure the acceleration due to gravity and the radius of gyration of a bar.

	                           The spring

	10th
	9
	To measure the spring constant of a spring, and study the conservation energy in a spring –mass system.



	                          Standing waves on a string

	11th
	10
	To investigate standing waves in a vibrating string, to measure the frequency of a vibrator

	                          Static equilibrium

	12th 
	11
	To determine the mass of a meter rod by using conditions of equilibrium.

	13th
	                       Revision Week      

	14th
	                      Lab Final Examination

	15th
	Week for Preparation of Theory Final Examination


* The listed sequence of the experiments may vary from student-to-student.  However, each student must perform all the listed experiments.
