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Course Objectives

3

1. To recognize the importance of physics in our daily life.
 

2. To recognize the importance of the role of physics in science and
technology.

 
3. To develop skills for understanding and interpretation of physical

phenomena.
 

4. To develop working skills for solving different physics problems.

Physics
Department

● Physics for Scientist
and Engineers (8th edition)
 
Author: Serway Jewett
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Important Notes

Do Don’t
● Listen to the lecture
● Raise your hand if you want to

ask any question, or just
comment.

● Drink water, if you need.
● Turn off or put your mobile to

silent.
● Say your word in anything

around the lecture.

● Wander in the class room.
● Interrupt any other speaker.
● Chew gum.
● I Don’t want to hear any

ringing tones.
● Interrupt the class and come

after me.
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measurements,6

Course Syllabus

Physics
Department

Assessment task Week due Proportion of
final assessment

Monthly quizzes
 

5-9-13 30%

Midterm exams “7+10” week 30%

Final Examination 17 40%

7

Course Assessments

Physics
Department

Lecture 1: Introduction

8

Updated By: Dr.Najah Alwadie

Chapter 1

Physics
Department

Learning Outcomes

In this chapter, you’ll learn…

1-The four steps you can use to solve any physics problem.

2- Three fundamental quantities of physics and the units physicists use to

measure them.

3-How to work with units and significant figures in your calculations.

4-How to add and subtract vectors graphically and using vector

components.
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Solving Problems in Physics

All of the Problem-Solving Strategies and Examples in this book will
follow these four steps:

● Identify the relevant concepts, target variables, and known
quantities, as stated or implied in the problem.

● Set Up the problem: Choose the equations that you’ll use to solve the
problem,  and draw a sketch of the situation.

● Execute the solution: This is where you “do the math.”

● Evaluate your answer: Compare your answer with your estimates,
and reconsider things if there’s a discrepancy.
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   The basic laws of physics involve such physical quantities as
force, velocity, volume, and acceleration, all of which can be
described in terms of more fundamental quantities.
 
  In mechanics, the three most fundamental ( basic ) quantities
are length (L), mass (M), and time (T).
 
  All other physical quantities can be constructed        (derived
) from these three.
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Unit Systems  
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Basic Units of
Measurements in mechanics

Time  Mass Length     
Second(s) Kilogram(kg) Meter(m)            SI units

Second(s) Gram(g) Centimeter(cm) CGS units

Second(s) slug(sl) Foot(ft) BE

13
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Dimensional Analysis

● The dimensional analysis is important in checking the validity

of any mathematical expression. To be dimensionally correct,

terms on both sides of an equation must have the same

dimensions.

● The dimension of any quantity will be defined in brackets [   ].  

   For example, the dimension of velocity � is  [� ] = L/T

 

14
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Dimensional Analysis

● Example:

    This equation is for the position x of a car at a time t if it starts from

rest and moves with constant acceleration a.

The dimensional form of this equation can be written as:  
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Problem:  

Show that the expression  v = v0  + at , is dimensionally

correct , where  v  and  v0  represent velocities,  a  is

acceleration , and  t  is a time interval.

Dimensional Analysis

Ans. :

16
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  All other quantities can be derived from the basic units..
  for example :

17
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Uncertainty and Significant Figures

• The uncertainty of a measured quantity is indicated by its
number of significant figures.

• For multiplication and division, the answer can have no more
significant figures than the smallest number of significant
figures in the factors.

• For addition and subtraction, the number of significant figures
is determined by the term having the fewest digits to the right
of the decimal point.

• As this train mishap illustrates, even a small percent error can
have spectacular results!

 

• Video Tutor Solution: Example 1.3
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Question:
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  The Conversion of Units

   We can convert any unit from one system to
another by using the conversion factors.
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Example -1

Convert   12 inches  to  centimeters.

Ans. :  From the table:     1 inch = 2.54 cm
 

(12 inches) x (            ) = 30.5 cmwe find that   12 in. =
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  The highest waterfall in the world
is in Venezuela, with  a total
drop of  979.0 m. Express this
drop in feet.

 
   Ans. :  From the table:         1 m

 =  3.281  ft
 
  so   Length = 3212  ft.
 

Example -2

30

Physics
Department

Scalar and Vector Quantity

● A scalar quantity is one that can be
described with a single number (including
any units) giving its size or magnitude.

 

● A vector quantity is one that deals
inherently with both magnitude and
direction.

Note:
 arrows are used to present the direction of the
vector, and the length of the arrow represents
the magnitude.

31

Physics
Department

32

Physics
Department

 

● Draw a vector as a line with an arrowhead at its tip.
● The length of the line shows the vector’s magnitude.
● The direction of the line shows the vector’s direction.

Drawing Vectors
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Coordinate Systems and Trigonometry

Many aspects of physics involve a description of a location in
space. One of them the Cartesian coordinates, which are also

called rectangular coordinates.

Fig: Designation of points in
a Cartesian coordinate
system. Every point is
labeled with coordinates
(x, y).
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Problem 1 : No.13( page 16)  Units
 
A rectangular building lot has a width of 100.0 ft and a length of 150
ft. Determine the area of this lot in square meters.
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How many significant figures are in the following numbers ?

A- 78.9±0.2     B- 3.788 109       C- 2.46 10-6         D- 0.0053

No.32( page 16)
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Problem 4 : (Pb 1 pg-67)

The polar coordinates of a point are r = 5.50 m and θ= 240°.

What are the Cartesian coordinates of this point?

41
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Problem 5:
Surveyor measures the distance across a straight river by the following method
(Fig). Starting directly across from a tree on the opposite bank, she walks d
=100 m along the riverbank to establish a baseline. Then she sights across to
the tree. The angle from her baseline to the tree is θ =35.0°. How wide is the
river?
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End of Chapter 1
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Surveyor measures the distance across a straight river by the following method
(Fig). Starting directly across from a tree on the opposite bank, she walks d
=100 m along the riverbank to establish a baseline. Then she sights across to
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river?
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Example -1

Convert   12 inches  to  centimeters.

Ans. :  From the table:     1 inch = 2.54 cm
 

(12 inches) x (            ) = 30.5 cmwe find that   12 in. =

29
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Department

  The highest waterfall in the world
is in Venezuela, with  a total
drop of  979.0 m. Express this
drop in feet.

 
   Ans. :  From the table:         1 m

 =  3.281  ft
 
  so   Length = 3212  ft.
 

Example -2
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Department

Scalar and Vector Quantity

● A scalar quantity is one that can be
described with a single number (including
any units) giving its size or magnitude.

 

● A vector quantity is one that deals
inherently with both magnitude and
direction.

Note:
 arrows are used to present the direction of the
vector, and the length of the arrow represents
the magnitude.
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● Draw a vector as a line with an arrowhead at its tip.
● The length of the line shows the vector’s magnitude.
● The direction of the line shows the vector’s direction.

Drawing Vectors
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Coordinate Systems and Trigonometry

Many aspects of physics involve a description of a location in
space. One of them the Cartesian coordinates, which are also

called rectangular coordinates.

Fig: Designation of points in
a Cartesian coordinate
system. Every point is
labeled with coordinates
(x, y).
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Problem 1 : No.13( page 16)  Units
 
A rectangular building lot has a width of 100.0 ft and a length of 150
ft. Determine the area of this lot in square meters.
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40

How many significant figures are in the following numbers ?

A- 78.9±0.2     B- 3.788 109       C- 2.46 10-6         D- 0.0053

No.32( page 16)
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Problem 4 : (Pb 1 pg-67)

The polar coordinates of a point are r = 5.50 m and θ= 240°.

What are the Cartesian coordinates of this point?

41
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Problem 5:
Surveyor measures the distance across a straight river by the following method
(Fig). Starting directly across from a tree on the opposite bank, she walks d
=100 m along the riverbank to establish a baseline. Then she sights across to
the tree. The angle from her baseline to the tree is θ =35.0°. How wide is the
river?
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