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1. Module Title: Physics I 
 
2. Module Code:  
 
3. Module Level: Undergraduate/ Level 1 
 
4. Module Leader: AMIR AREFIAN 
 
5. Teaching Semester: First Semester, 2014-15 
 
6. Credit Rating for the module: 3 Credit Hours 
 
7. Prerequisites and co-requisites: No prerequisite but Calculus as a co-
requisite is recommended. 
 
8. Module Summary 
 
Physics I, mainly, is an introduction to Classical Mechanics, it means that we will 
study how the motion of an object can be understood and predicted in term of 
the forces that are acting on the object. But, we will restrict our study to speeds 
that are slow compared to the speed of light and to objects that are generally 
large, compared to atoms and molecules. Fortunately, almost any situation we 
are likely to meet in everyday life satisfies these restrictions, so the results of 
classical mechanics have a wide variety of applications in science and 
engineering. Knowledge of single variable calculus is needed to understand the 
concepts in these topics. Physics I is a problem-solving course, that is, the 
measure of a student’s progress is demonstrated by the ability to solve problems 
using algebra and trigonometry, and not just to quote facts, laws and formulas. 
Your homework will be designed to help you develop these skills and the exams 
will test you on them.  
 



9. Module Aims 
 

 To provide students with a thorough understanding of the basic concepts 
of physics and the methods scientists use to explore natural phenomena, 
including observation, hypothesis development, measurement and data 
collection, experimentation, evaluation of evidence, and employment of 
mathematical analysis. 

 To instruct students of the fundamental laws of physics and the 
application of scientific data, concepts, and models for use in the natural 
sciences and real world situations. 

 To provide students with problem solving skills by an approach that 
describes physical phenomena with relevant mathematical models and 
formulae. 

 To develop the student’s mathematical ability to manipulate formulae 
and derive correct numerical solutions that can be measured in the real 
world. 

 To have students effectively use computers as a tool for data collection, 
analysis, and communication. 

 
10. Learning Outcomes 
 
On successful completion of this course students will: 
 

1. Study Newton’s laws of motion and learn how to apply them to simple 
mechanical systems. 
 

2. Learn the physical concept of energy and how it relates to different 
physical systems. 
 
 

3. Learn how to translate realistic physical problems into the equations 
which describe them; solve these equations for the variables describing 
the problem; and interpret the results to describe the resulting behavior 
of the realistic physical system. 
 

4. Learn to carry out numerical evaluation of algebraic results rapidly, and 
accurately, using appropriate units for physical quantities. 
 
 

5. Describe simple physical systems by graphing systems variables, and 
interpret graphs of system variables. 
 

6. Relate the equations of physics to intuitive concepts. 
 
 
 
 
 
 



11. Syllabus 
 
 

1. Physics, Measurement and Vectors 
2. Motion in One Dimension 
3. Motion in Two or Three Dimensions 
4. The Laws of Motion 

 
In Details and the Timetable: 

 
 Contents 
week 1  An introduction to the course and its format. 

 What is Physics? 
 Standard of length, mass and time. 
 The building blocks of matter. 
 Uncertainty and significant figures. 
 Conversion of units. 
 Coordinate systems. 
 Trigonometry. 
 Assignment 1. 
 Problem Solving. 
 Review and Summary. 

 

week 2  Quiz. 
 Displacement. 
 Velocity. 
 Acceleration. 
 Motion diagrams. 
 One dimensional motion with constant acceleration. 
 Freely falling objects. 
 Assignment 2. 
 Problem Solving. 
 Review and Summary. 

 

week 3  Exam 1 
 Vectors and their properties. 
 Components of a vector. 
 Displacement, velocity and acceleration in two dimensions. 
 Motion in two dimensions. 
 Assignment 3.  
 Problem Solving. 
 Review and Summary. 

 
week 4  Forces. 

 Newton's first law. 
 Newton's second law. 
 Newton's third law. 
 Applications of Newton's laws. 
 Assignment 4. 
 Problem Solving. 
 Review and Summary. 

  The Final Exam 
 



 
 
12. Assessment Strategy 
 

1. Observations during in-class activities. 
2. Homework exercises as review for exams and class discussions. 
3. Question and answers during the recitation class. 
4. Questions and answers about the pre-class reading materials. 
5. Examinations, and a final exam (a truly summative assessment). 
6. Student Performance. 
7. In class assignments. 
8. To do challenging problems in groups, usually by using a programming 

language.  
9. Help Students know what they need to do, without telling them how to do 

it. 
 
 
 
13. Summary description of assessment items 
 
 
Assessment Type Description 

of Item 
% Weighting Grading Tariff Week due 

Class Attendance 
and Activities 

 5%    

Assignments    5%    
Quizzes  5%    
Exam 1 Theoretical 25%    

Final Exam Theoretical 60%    
 
 
 
 
 
14. Learning Session Structure  
 

1. Lectures: 1 Session/week, 2 hour/session. 
 

2. Practical Session: 1 session/ week, 3 hours/session. 
 
 
 
 
 
 
 
 
 
 



15. Learning and Teaching Methods 
 
Lectures: 2 hours/week 

Some notes about the Lectures: 
 

1. Before class reading: In the last minutes of every session, I am going to 
write some conceptual questions which cover the materials in the up-
coming class. Students should find the answers of these questions by 
reading the textbooks and online sources and getting a preliminary 
imagination about what I would teach in the next session. The first thing I 
will do at every session is to ask the answer of those questions, then I will 
start lecturing. 
 

2. Lectures: I speak briefly about each new topic (proceeding under the 
assumption that students have read the required material from the 
textbook before class), and do a lecture demonstration or two as 
appropriate. 
 

3. Questions during the Lectures: Because of the breadth of contents and lack 
of time, students have to write down their questions on an A4 paper with 
their name and an email address and try to find the answers of those 
questions by themselves. If they could not, then ask questions in practical 
sessions and in office hours. That paper should show that the student has 
tried to find the answer. 
 

Practical Sessions: 3 hours/week 
 

Some notes about the Practical Sessions: 
 

1. We will start the Practical Session by a brief summary from the previous 
lecture. 
 

2. Exercises: I then give the students an exercise to work out. It is best if the 
students have a printed sheet with the exercise on it. They then spend 
several minutes working out this exercise. While this is going on, I roam 
around the classroom inspecting the students' work. After a specific time, 
I choose a student randomly, to solve the question on the blackboard and 
we will have a discussion about the problem at the end, and after that, we 
will start with another question, usually more difficult than the first one. 
 

3. There will be three types of problems: 
 
Conceptual Tests: Which will examine the understanding of the key points 
in lectures. 
 
Exercises: Students can examine their understanding in action. 
 



Challenging Problems: These type of questions, provide a chance for 
students to solve difficult problems, usually as a team work or by using a 
programming language. 
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