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Schedule of Assessment Tasks for 
Students During the Semester

Assessment task (e.g. essay, test, group project, examination, 
speech, oral presentation, etc.)

Week Due Proportion of Total 
Assessment

Theoretical
1

Midterm Written Exams From 5th
week 20 %

2
Quizzes, class participation and home assignments. From 2nd

week 10 %

3
Final exam 16 40 %

Practical
5 Experiments  reports weekly 10%

6 Quizzes From 4th
week

5%

7 Final 14 15%

Total                                                                                                                  100 %



Course Book

Physics for Scientists and Engineers

Author: Serway Jewett 
(7th edition )
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Mechanics

Units and Dimensions
Motion in One Dimension



Topics to be 
covered

Units &Dimensions
Base and Derived Units

Definition of SI Units
Scalar and Vector Quantities
Dimensional Analysis
Motion in One Dimension
Displacement

Average and Instantaneous Velocity 
Average and Instantaneous 
Acceleration

Units &Dimensions
• Base and Derived Units
• Definition of SI Units
• Scalar and Vector 

Quantities
• Dimensional Analysis

Motion in One Dimension
• Displacement
• Average and Instantaneous 

Velocity 
• Average and Instantaneous 

Acceleration



Units &Dimensions
Base and Derived Units

Definition of SI Units
Scalar and Vector Quantities
Dimensional Analysis
Motion in One Dimension
Displacement

Average and Instantaneous Velocity 
Average and Instantaneous 
Acceleration

• Objectives
• In the first part of this chapter you will 

learn:
• The difference between base and 

derived units
• How you can use units to check 

equations
• How to use significant figures
• How to deal with vectors    
• In the second part you will learn
• How to describe motion in terms of 

distance , displacement, speed, 
velocity, acceleration and time



Introduction
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 quantities
are length (L), mass (M), and time (T).
All other physical quantities can be constructed from
these three.



Units

Physics Experiments
Measurements

Unit systems Accuracy

SI Units
• System 

International

CGS
• Centimeter-

gram-second

BE
• British 

Engineering 
system



Basic Units of 
Measurements

TimeMassLength  
Second(s)Kilogram(kg)Meter(m)            SI units

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

CGS units

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



Ps: 
All other quantities can be derived from the basic 
units.. Give examples??



Table of Conversion



Table of 
Conversion



The Conversion of Units

´ Using the table of conversion, 
´ answer these questions.

Q1  Convert 12 inches to centimeters.

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

Form a ratio of value 1:                =1 ,                     =1cm 2.54
inch 1

inch 1
cm  2.54

inch 1
cm  2.54(12 inches)x  (           ) = 30.5 cm



Base quantities and units

´ The system international has seven base 
quantities and units

Base Quantity Base unit
Name Symbol Name Symbol

time t second s

length l meter m

mass m kilogram kg

temperature T,Ѳ kelvin K

Electric current I ampere A

Amount of 
substance

n mole
mol

Luminous 
intensity

candela cd



Some common Derived 
Quantities and their units:

Physical 
quantity

Defined as unit Special name

density Mass ÷ volume kg/ m3

momentum Mass  x velocity kg m/s

force Mass x 
acceleration

kg m/s2 newton

pressure Force ÷Area kg/ms2 pascal
Work(energy) Force x distance kg m2/s2 joule

power Work ÷ time kg m2/s3 watt
Electric charge Current x time As coulomb

Velocity distance÷time m/s

acceleration velocity÷time m/s



Difference between base and derived quantities

Base quantities

´ They do not depend on any quantities 
´ They are seven in number 

´ Examples :length , mass, time etc
´ Their units are called as base units 

Derived quantities
Ø They depend on base quantities

They are many

Examples : force, velocity, acceleration etc

Their units are called as derived units they are derived 
from base units



Homogeneous equations

´ This means that in any 
correct equation the base 
units of each part must be 
the same

´ The base units on the right 
hand side of the equation 
should be the same as left 
hand side

To check an equation we can make use of units.

Example

´ Kinetic energy =  1/2 mv²
´ Joule                 =1/2 kg  m²/s²
´ kg  m²/s²           = kg  m²/s²
´ ½ is a pure number and has no units.



Prefixes
´ For very large or small numbers, we can use standard prefixes

prefix symbol multiplier
giga G 10⁹
mega M 10⁶
kilo k 10³
milli m 10-3

micro µ 10-6

nano n 10-9

pico p 10-12

femto f 10-15



Significant figures 

´To find the number of significant figures you 
must count up the total number of digits, 
starting at the first non-zero digit , reading from 
left to right

3 s.f 2 s.f 1 s.f
4.62 4.6 5
0.00501 0.0050 0.005
3.40 x 10⁶ 3.4 x 10⁶ 3 x 10⁶
169 1.7 x 10² 2 x 10²



Example of significant figures

A man covers a distance of 100.0m in 
68s.Calculate his average speed.

Speed = distance/time
= 100.0/68
= 1.4705882 m/s

This is the answer from your calculator
Distance:4 s.f.,  time:2 s.f. See the smaller 

one.
We round to 2 s.f.
So our answer will be = 1.5m/s



Vectors and Scalars

´ Vectors have both magnitude and direction.
´ Scalars have only magnitude but no direction

Scalars Vectors

Distance Displacement

Speed Velocity

Mass Weight

Pressure Force

Energy Momentum

Temperature Acceleration

Volume Electric current

Density Torque 



Scalars and Vectors

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





Representing Vectors

A vertical force of 10N:

´ Vectors can be represented by arrows
A horizontal force of 20N:



Scalar and Vector Addition

+                  =

Scalars are simply added together
Vectors acting along the same straight line:

F1

F2 

Resultant
F1+F2



Vectors acting in the opposite direction

F1

F2

F1-F2

Resultant
The length of the arrow represents the magnitude of the vector
The direction of the arrow represents the direction of the vector.



Perpendicular Vectors

R

Y

Ѳ

X
1.By Calculation

The magnitude of the Resultant vector 
R can be

Found using Pythagoras theorem: R2 = 
X2 + Y2

tanѲ = opposite/adjacent = Y/X



Trigonometry

Pythagorean Theorem

The square of the length of the hypotenuse of a right 
triangle is equal to the sum
Of the squares of the lengths of the other two sides: 

22
0

2
ahhh +=



Trigonometry



example
1. If the car moves 40 m to east then 30 m to north
find the magnitude of the Resultant vector and 
direction

2. Find the length of hypotenuse if the length of legs 
are 5 and 12  



Trigonometry

EXAMPLE



Trigonometry

EXAMPLE



Dimensional Analysis

´ The dimensional analysis is important in checking the validity of 
any mathematical expression. The dimension of any quantity will 
be defined in brackets [   ]. The dimension of velocity     is [   ] = 
L/T

´ Example:
is the expression of                        is correct dimensionally

221 atx =

v v

LT
T
LL =´= 2
2
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Distance and Displacement

´ Distance and Displacement are both 
ways of measuring how far an object 
has moved.

´ Distance is a scalar quantity and 
Displacement is a vector quantity.

´ Distance is the total length of the path 
travelled.

´ Displacement is the length of the 
shortest straight path between the initial 
and final point in a particular direction.

´ Both are measured in meters.



Speed and Velocity
´ The speed of an object is the distance moved per 

second.(or the rate of change of distance is 
speed).

´ Average speed = distance/time m/s     (1)

´ Speed is a scalar quantity but Velocity is a vector.

´ Velocity is the rate of change of displacement.

´ Average velocity = displacement/time m/s (2)



Instantaneous Velocity

´ Using equations 1&2 you can find the average speed and 
average velocity for a car journey.

´ A speedometer shows the actual or instantaneous speed of the 
car , which varies through out the journey.

´ To find the instantaneous speed or velocity you have to find the 
distance moved or the displacement , over a very small 
interval of time

´ The smaller the time ,the closer we get to an instantaneous 
value.



Acceleration
´ Acceleration is the rate of change of velocity.
´ Acceleration = change in velocity/time m/s²
´ It is a vector quantity .
´ The change in velocity may be change in speed 

or direction or both.
´ If an object is slowing down , its change in velocity 

is negative ,this means a negative acceleration or 
deceleration.



Equations of motion

´ When an object moves with constant , uniform 
acceleration in a straight line,we can use the 
following 4 equations :

´ 1) v = u + at                        u = initial velocity
´ 2) s = ½ ( u + v ) t              s = displacement
´ 3) s = ut + ½ at²                 v = final velocity
´ 4) v² = u² + 2as                  a =constant 

acceleration 
t = time



HOMEWORK



Lecture 1 Homework
1. With an average acceleration of -1.2 m/s2, how long 

will it take a cyclist to bring a bicycle with an initial 
speed of 6.5 m/s to a complete stop?

2. Suppose a treadmill has an average acceleration of           
4.7 × 10-3m/s2.

a. How much does its speed change after 5.0 min?

b. If the treadmill’s initial speed is 1.7 m/s, what will 
its final speed be?

3.  The radius of the planet Saturn is 5.85 X107 m , and its 
mass is  5.68 X 1026 kg .Find its density and find the 
surface area. 



Lecture 1 Homework
4. Consider a car that starts at rest and accelerates at 
2m/s2 for 3 seconds.   

At that time, t = 3 s, how fast is it going? and how 
far has it gone?

5.A car accelerates in a straight line from rest of 2.3 
m/s2.a)What is the speed of the car after it has 
travelled 55m?b)How long does it take the car to 
travel 55m?

6. Check if this equation is dimensionally correct: T= 
2π√𝐿/𝑔 .where T is period, L is length, g is 
acceleration. 



Lecture 1 Homework

5)Convert the following:
50µm =………m
1.5X 1011m =……..km .Write using prefix = 
……….
1.440 X106 g =……..kg
10nm = ……m =…..mm =…….. µm
1 µs = …….s

6) Write the unit described by the following 
combinations  of units: 
kg (m/s) (1/s) = ………. 
(kg/s) (m/s2) = ………  
(kg/s )(m/s)2 = …… …. 
(kg/s)(m/s) = ……… 
7) Do these calculations and use proper  significant 
figures:

26 X 0.02584 =
15.3 +1.1 =
782.45 X 3.5 =
63.258 + 734.2 =



Questions

Fill in the blanks:

´ 1) Velocity is the rate of change of 
………..It is measured in ………..

´ 2) A change in velocity can be a change 
in…….,or ……. ,or both.

´ 3) Acceleration is a …….. Quantity. It is 
measured in ……….



Physics is Awesome 
J


