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Fundamental and Derived Quantities
(ÖɩεÙ¾ ©Ø ģ×ȓĕÒęÑ Öɟŝɟ¤ɯ)
ÅThe quantities that are independent of other quantities are calledfundamental 

quantities . 

yę× ØɟεÜ×ʇ Þɭ ĦÛÍɰŝ ßɨÑɭ ÛɟÙɡ ØɟεÜ×ʇ ¾ɨ ÖɩεÙ¾ ØɟεÜ×ɟɯ ¾ßɟ ÅɟÍɟ ßɮ]

ÅThe units that are used to measure these fundamental quantities are 
calledfundamental units. 

Å{Ñ ÖȕÙÕȕÍ Öɟŝɟ̈ ɰ ¾ɨ ÖɟÒÑɭ ¾ɭ εÙ¤ ȒÅÑ {¾ɟ{×ʇ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ+ }ęßʃ ÖȕÙÕȕÍ 
{¾ɟ{×ɟɯ ¾ßɟ ÅɟÍɟ ßɮ

ÅThere are four systems of units namely C.G.S, M.K.S, F.P.S, and SI.

C.G.S, M.K.S, F.P.S, ©Ø SI ÅɮÞɠ {¾ɟ{×ʇ ¾ɥ ÃɟØ ŢÌɟεÙ×ɟɯ ßʅ]



ÅThe quantities that are derived using the fundamental quantities are 
calledderived quantities. 

ÖɩεÙ¾ Öɟŝɟ¨ɰ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ Åɨ Öɟŝɟ¤ɯ ŢɟĚÍ ¾ɥ ÅɟÍɠ ßʅ+ }ęßʃ ģ×ȓĕÒęÑ Öɟŝɟ¤ɯ ¾ßɟ ÅɟÍɟ 
ßɮ]

ÅThe units that are used to measure these derived quantities are calledderived 
units.

{Ñ ģ×ȓĕÒęÑ Öɟŝɟ̈ ɰ ¾ɨ ÖɟÒÑɭ ¾ɭ εÙ¤ }Ò×ɨÀ ¾ɥ ÅɟÑɭ ÛɟÙɡ {¾ɟ{×ʇ ¾ɨ ģ×ȓĕÒęÑ {¾ɟ{×ɟɯ 
¾ßɟ ÅɟÍɟ ßɮ]



7 FUNDAMENTAL UNITS



Supplementary Quantities:

DERIVED UNITS:













ÅSome Important Conclusions:

ÅAngstrom is the unit of length used to measure the wavelength of light. 1 
Å = 10-10m.

ÅFermi is the unit of length used to measure nuclear distances. 1 Fermi = 10-

15meter.

ÅA light year is the unit of length for measuring astronomical distances.

ÅLight year = distance traveled by light in 1 year = 9.4605 × 1015m.

ÅAstronomical unit = Mean distance between the sun and earth = 1.5 ×
1011m.



Å¾ȓÄ ÖßĕÛÒȕÌx ȑÑĥ¾Ýx9

Å¤ɰÀĦŘɦÖ Ţ¾ɟÜ ¾ɥ ÍØɰÀ ÏɮĘ×x ¾ɨ ÖɟÒÑɭ ¾ɭ εÙ¤ }Ò×ɨÀ ¾ɥÅɟÑɭ ÛɟÙɡ ÙɰÔɟ| 
¾ɥ {¾ɟ| ßɮ] 0 ¤ɰÀĦŘɦÖ < 0/̂,0/ÖɠÈØ]

ÅÓÖɶ ÒØÖɟÌȓ ÏȕØɡ ¾ɨ ÖɟÒÑɭ ¾ɭ εÙ¤ {ĦÍɭÖɟÙ ¾ɥ ÅɟÑɭ ÛɟÙɡÙɰÔɟ| ¾ɥ {¾ɟ| ßɮ] 
0 ÓÖɶ < 0/̂,04ÖɠÈØ]

Å¿ÀɨÙɡ× ÏȕØɡ ÖɟÒÑɭ ¾ɭ εÙ¤ ¤¾ Ţ¾ɟÜ ÛÝx ÙɰÔɟ| ¾ɥ {¾ɟ| ßɮ]

ÅŢ¾ɟÜ ÛÝx < 0 ÛÝx Öʃ Ţ¾ɟÜ ¾ɥ ÏȕØɡ < 8-35/4 P 0/̂04ÖɠÈØ]

Å¿ÀɨÙɡ× {¾ɟ| < Þȕ×x ©Ø ÒȗĖÛɠ ¾ɭ ÔɠÃ ¾ɥ ÏȕØɡ < 0-4 P 0/̂00 ÖɠÈØ]



ÅParsec = 3.26 light years = 3.084×1016 m

ÅBarn is the unit of area for measuring scattering cross-section of 
collisions.

1 barn = 10-28 m2.

ÅChronometer and metronome are time measuring instruments.The 
quantity having the same unit in all the systems of units is time.



ÅÒɟØÞɭ¾ < 2-15 Ţ¾ɟÜ ÛÝx < 2-/73 P 0/̂05ÖɠÈØ

ÅŎɨÑɨÖɠÈØ ©Ø ÖɭŘɨÑɨÖ ÞÖ× ÖɟÒÑɭ ¾ɭ }Ò¾ØÌ ßʅ] ÞÕɠ {¾ɟ{×ʇ ¾ɭ εÞĦÈÖ 
Öʃ ¤¾ ßɡ {¾ɟ| ßɨÑɭ ÛɟÙɡ Öɟŝɟ ÞÖ× ßɮ]



Dimensions

ÅDimensionsof a physical quantity are the powers to which the 
fundamental units are raised to obtain one unit of that quantity.

ÅÕɩȑÍ¾ Öɟŝɟ ¾ɭ z×ɟÖ Ûɭ ßʅ+ ȒÅÑ¾ɭ εÙ¤ ÖɩεÙ¾ {¾ɟ{×ʇ ¾ɨ}Þ Öɟŝɟ ¾ɥ 
¤¾ {¾ɟ| ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ }Éɟ×ɟ ÅɟÍɟ ßɮ|













KINEMATICS

(ÀȑÍ¾ɥ)



ÅKinematics ɀbranch of physics; study of 
motion

ÅDistance (d) ɀhow far you have traveled, 
regardless of direction





ÅYou drive the path, and your odometer goes up by 8 
miles (your distance).

ÅYour displacement is the shorter directeddistance 
from start to stop (green arrow).

ÅWhat if you drove in a circle?

start

stop



,ÅÔȭÓ 0ÒÁÃÔÉÃÅȦ

Start

1 meter-1 meter

Distance = 1 m

Displacement = + 1 m  
Distance = 3 m

Displacement = - 1 m  

Distance = 2 m

Displacement =  0 m

Distance = 4 m

Displacement =  0 m 

REMEMBER: 

ÅάDistanceέ is how far you have gone. "ÏȕØɡ zÒ η¾ÍÑɠ ÏȕØ ÃÙɭ À¤ ßʅ
ÅάDisplacementέ is how far you are from the starting point. "θÛĦÎɟÒÑ" zÒ ÜȓȻzÍɠ ȐÔɰÏȓ Þɭ η¾ÍÑɠ ÏȕØ ßʅ





ÅSpeed is a scalar (how fast something is moving 
regardless of its direction). 
Ex:  v = 20 mph

ÅSpeed is the magnitude of velocity.

ÅVelocity is a combination of speed and direction. Ex:  
v = 20 mph at 15̄ south of west

ÅThe symbol for speed is  v.

ÅThe symbol for velocity is type written in bold: v or 
hand written with an arrow: v



ÅDuring your 8 mi. trip, which took 15 min., your 
speedometer displays your instantaneous speed, 
which varies throughout the trip.

ÅYour average speed is 32 mi/hr.

ÅYour average velocity is 32 mi/hr in a SE direction.

ÅAt any point in time, your velocity vector points 
tangent to your path.

ÅThe faster you go, the longer your velocity vector.





ÅAverage Velocity

ÅInstantaneous Velocity
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ÅAcceleration(Vector)

ÅAverage Acceleration
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Moving forward;

Speeding up

Moving backward;

Slowing down

- Moving forward;

Slowing down

Moving backward;

Speeding up






