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1-1 Physics and the Laws of Nature

Physics: The science of nature  

Speed in free fall  = 9.81 m/s 

Gravity Acceleration= g = 9.81m/s^2

Fg ( Gravity Force) = mass * g     

mass=Gravity Force /g

the study of the fundamental laws of nature

these laws can be expressed as mathematical 

equations

much complexity can arise from relatively simple 

laws
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Physical Quantity

Any quantity which can be measured is 

called a physical quantity. 5 min . 4 cm , 

67 cm . 6 kg

Example: 

L   (Length)

M  (Mass)

T   (Time) etc.

To measure a physical quantity, we must 

define its unit.
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Types of physical quantities

Physical quantities are classified into 2 

types:

1)Fundamental quantities

These quantities do not depend on other 

physical quantities and the units used to 

measure these quantities are called 

fundamental units. 
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) Derived quantities: Depend on 

Fundamental 

These quantities are defined in terms of 

fundamental quantities.

Examples:

Area=length x length

Density = Mass/Volume

Velocity= Displacement/Time
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Force=kg.m/s2 = Newton 

Work= N.m={ kg.(m/s2)}.m = J 

Fundamental QuantitiesPhysical 

Quantity

Unit Symbol

Length meter m

Mass kilogram kg

Time second s

Temperature Kelvin K

Luminous 

intensity

candela Cd

Electric current ampere A

Amount of a 

substance

mole mol

Derived QuantitiesDerived 

Quantity

derived Unit 

Area L×L m2

Volume L×L×L m3

Density Mass÷volume kg/m3

Speed distance÷time m/s

Acceleration velocity÷time m/s2

Force mass×acc N

Pressure force÷area N/m2

work force×

displacement

J
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Rules of writing units

Units named after scientists

Physical Quantity Unit Symbol

Force newton N

Energy joule J

Power watt W

Pressure pascal P

Charge coulomb C

Frequency hertz Hz

Potential volt V

current ampere A
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Fundamental units of L,M and T taken together to 

form a system of units

Name of the system
Units

Length Mass Time

1) British engineering foot slug second

2) CGS centimeter gram second

3) MKS Standard 

Metric system 

SI 

meter kilogram second
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System International

The system of units used by scientists and 

engineers around the world is commonly 

But since 1960 it has been officially known 

as System International or SI
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1-2 Units of Length, Mass, and Time

10^3 meter = Kilometer = km

10^-2 meter=1/100 m = centimeter 

10^-3 second= millisecond

10^9  = 1* 1000000000 =

giga second 

1/1000000000= 10^-9= Nano

1/1000000000000=10^-12=PICO

LASER  Pulses
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1-3 Dimensional Analysis

Any valid physical formula must be dimensionally 

consistent each term must have the same dimensions
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Units
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Mass
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Time
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1-5 Converting Units
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1-7 Scalars and Vectors

Scalar a numerical value. May be positive or negative. 

Examples: temperature, speed, height

Vector a quantity with both magnitude and direction. 

Examples: displacement (e.g., 10 feet north), force, 

magnetic field
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1-8 Problem Solving in Physics

No recipe or plug-and-chug works all the time, but here 

are some guidelines:

1. Read the problem carefully

2. Sketch the system

3. Visualize the physical process

4. Strategize

5. Identify appropriate equations

6. Solve the equations

7. Check your answer

8. Explore limits and special cases
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Summary of Chapter 1

Physics is based on a small number of laws and 

principles 

Units of length are meters; of mass, kilograms; and of 

time, seconds

All terms in an equation must have the same 

dimensions
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Convert one unit to another by multiplying by their 

ratio

Scalars are numbers; vectors have both magnitude 

and direction

Problem solving: read, sketch, visualize, strategize, 

identify equations, solve, check, explore limits

Summary of Chapter 1


