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	Mechanics & Properties of Matter
	1-Course Name

	Asst Lec. Abdulrahman Rasul Maulud
	2-Asst Prof. in charge

	College of Science/ Department of Physics
	3-Department/ College

	E-Mail: abdulrahman.maulud@su.edu.krd

Mobile: 009647504514492
	4-Contact

	Theory: 4/week
Practical :3/week for each group (6 groups)
	5-Time(In hours) per week

	8 hours per week
	6-Office Hours

	PH1
	7- Course Code

	I am an independent professional and self-motivated with good research and writing ability, also I intend to grow up a positive relationship with peoples who works in high level research centre gathered with special programming languages for solving more complicated problems in Nanotechnology under operation. I was awarded a BSc (my rank was 3rd overall students in the Department of Physics) in Physics from the University of Salahaddin in 2001 and MSc in Physics-Nanotechnology from the same University in 2007. After getting master degree, I was appointed as an assistant lecturer at department of Physics/Salahaddin-Erbil University. I have taught a wide range of subjects, at undergraduate level, including computer science, Networking, Communications, Electronics, Solid State Physics, General Physics and Programming. I got PhD from Salahaddin-Erbil University with cooperation with Jilin University in China in Physics-Nanoscience in 2017. I enjoy keeping myself busy and put extra effort in my tasks. I enjoy working with other and I have good communication skills with other researchers and academic staff. I speak more than 5 languages: English, Arabic, Kurdish, Turkey, and a little of Chinese. I regularly update myself with the latest information of my profession, I have many years of experience in teaching and researching so I can lead a team and manage problems that arise. In addition, I have experience about the computer hardware for about 6 years in the computer shop and 4 year in the Telecommunication Company as a director manager plus American CISCO Certification in Computer Networking-CCNA and IT essential.

	8- Teacher's academic profile

	9- Course Overview:
Students must have the opportunity to learn and understand Mechanics and Properties of Matter. It helps nature problem-solving skills and student creativity. By starting early, students get a foundation for success in any career path. The goal of mechanics and properties of matter are not just for future scientists, researchers, and engineers but it’s a physical thinking: learning to analyze, classify problems. It is especially appropriate for students planning to specialize or major in physical science or engineering. The first course is Mechanics and explores topics such as vectors; kinematics; Newton's laws of motion; work, energy and power; systems of particles and linear momentum; circular motion and rotation; and oscillations and gravitation. In addition to classical mechanics, the Properties of Matter are included: The second course explores topics such as the basics of Elasticity and its importance; concepts of bending of beams and its applications; concepts of viscosity and surface tension; Oscillations and Mechanical Waves; understand some acoustical phenomena (Sound). Hint: Calculus-based and Introductory differential and integral calculus is used throughout the course. 


	10- Course Objective:
Students will learn the following topics:

1- General introduction to mechanics and properties of matter.

2- To Study the concepts of Vector

3- To Study the concepts of forces

4- To Study the concepts of motion and the laws of motion 

5- To Study the concepts of energy 

6- To Study the concepts of rotation of a rigid objects

7- To Study the concepts of universal gravitation

8- To Study the concepts Circular motion
9- To Study the concepts of momentum and collisions 
10- To study the basics of Elasticity and its importance 
11- To study the concepts of bending of beams and its applications 
12- To study the concepts of viscosity and surface tension. 
13- To study the Oscillations and Mechanical Waves. 


	11- Forms Of Teaching 
        Different forms of teaching will be used to reach objectives of the semester:

1- Power point presentations for the head titles, definition of terms, classification of materials, illustrating important graphs or animation, summery of conclusions and any other necessary issues.

2- Worksheet will be designed to let the chance for practicing on several aspects of the semester in the classroom.

3- There will be classroom discussions and the lecture will give enough background to translate, solve, analyze, and evaluate problem sets, and different issues discussed throughout the semester.

4- Giving outline examples for more understanding and connecting with issues.

5- Giving homework after each lecture and quizzing them to provide further challenge.

6- Preparing gifts (e.g. calculator, flash memory, book, etc.) for the clever students after each examination to enhance them. 

7- Seminars, Assignments, Students divided to groups and Lab. support.

8- Teaching tools: Power point presentations, White board, Class Discussions.
9- Others.



	12- Assessment scheme
Two exams (Theory ) per semester                                                                                                  30 %

Two (Quiz or Poster or Report) per semester                                                                                  10 %
                                                                                                                                   Total                           (40 %)
                                                                                                                                  Final examination     (60%)


	13- Course Reading list and References: 
1. M. Alonso & E.J. Finn "Fundamental university physics" Addison Wesley, 1967.
2. R. A. Serway & Hewitt "Physics for scientists & Engineers" 6th edition, 2004.

3. Halliday, Resnick & Walker "Fundamentals of physics" Jon Wiley & Sonc. 2011.

4. Mathur "Elements of properties of matter" Shyam Lal, 1969.

5. Shipman, Wilson & Todo "An introduction to physical science" Brooks/Cole 2009.

6. R. A. Serway & C. Vuille "College physics" Brooks/Cole 2010.

7. Young & Freedman "University Physics with modern physics" 11th Edition 2013.
8. James Treftil & Robert M. Hazen "Physics Matters" John Wiely @ Sons. Inc. 2004.

9. Randoll D. Knight "Physics for Scientists and Engineers" Pearson Addison Wesley 2003.

10. Other resources in internet are included with specific activities…



	Lecture's Name
	14- The Topics 

	Dr. Botan Jawdat Abdullah

	1st Semester (9 weeks)
Week (1): Introduction to Physics; Mechanics and Properties of Matter

	
	Week (2, 3): Vectors: Concept of Direction & Coordinate Systems; Scalars and Vectors; Components of a Vector & Unit Vectors; Components of a Vector in 3D; Properties of Vectors; More on vectors; Scalar and Vector Products; Examples of Scalar and Vector Products in Mechanics.

	
	Week (4, 5): Forces and the laws of motion: The Concept of Force; Common types of forces (Frictional force, Normal force, Tension force and weight); Mass and Weight; Newton’s first law of motion; Newton’s Second law; Newton’s Third Law; Some Applications of Newton’s Laws.

	
	Week (6, 7): Kinematics: Introduction to Motion; Rectilinear Motion; Freely Falling Objects; Curvilinear Motion; Motion of Projectiles. Some Applications of kinematics.

	
	Week (8, 9): Energy, Work and power: The work done by a constant force; The work done by a constant force acting  at an angle to the displacement; Work Done by several Forces; Work Done by a Varying Force; Work Done by a Spring. Energy and energy transfer; Kinetic energy and potential energy; Power.                                

	
	2nd  Semester (11 weeks)
Week (10, 11): Circular motion and rotation of a rigid objects: Uniform and nonuniform circular motion: motion in accelerated frames and presence of resistive forces; particle dynamics; rotation of a rigid object about a fixed axis; angular position, acceleration, and velocity; kinematics and rotational motion; angular and linear quantities; rotational kinetic energy; moment of inertia, torque and relationship between them; work, power and energy in rotational motion; rolling motion of a rigid object. 

	
	Week (12, 13): Momentum and collision: momentum and its conservation; impulse and momentum; collision in one and two dimension; the center of mass; motion of a system of particles; rocket propulsion.

	
	Week (14, 15): Elasticity and its importance: Introduction-Stress and Strain-Hooke’s Law- Different moduli of Elasticity-Poisson’s ratio-Work done in a Strain-Relation between elastic moduli-Torsion of a body-Expression for Torque per unit Twist-Work done in Twisting a Wire-Torsional Oscillations-Determination of Rigidity Modulus by Torsional Pendulum.

	
	Week (16): Concepts of bending of beams and its applications: Definition- Beam- Bending Couple- Plane of Bending- Neutral axis-Expression for Bending Moment- Cantilever- Depression for loaded end of a Cantilever-Experiment to find the Young’s modulus by cantilever depression method-Oscillations of a cantilever- Measurement of Young’s modulus- Non-Uniform bending; Uniform bending.

	
	           Week (17, 18): 
Viscosity and surface tension: Definition and dimension for coefficient of viscosity. Pressure. Variation of Pressure with Depth. Pressure Measurements. Buoyant Forces and Archimedes's Principle. Fluid Dynamics. Bernoulli's Equation. Other Applications of Fluid Dynamics. Definition and dimension for surface tension-Molecular forces-Excess pressure inside a curved liquid surface-Experimental determination of Surface Tension and its experimental study-Drop weight for determining the surface tension of a liquid- Experiment to determine interfacial tension between water and Liquid.

	
	Week (19, 20): Oscillations and Mechanical Waves: Acoustics- Introduction- Propagation of a Disturbance. Sinusoidal Waves. The Speed of Waves on Strings. Reflection and Transmission. Rate of Energy Transfer by Sinusoidal Waves on Strings. Periodic Sound Waves. Intensity of Periodic Sound Waves. The Doppler Effect. Digital Sound Recording. Motion Picture Sound. Detection of ultrasonic waves- Applications of ultrasonics.

	
	Hint:

1- Final Examinations and Cuisses depending on time board.
2- Questions, Exercises and problems are included at the end of each chapters (Solved problems at class and home works).
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