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Some Physics Quantities
Vector - quantity with both magnitude (size) and direction

Scalar - quantity with magnitude only

Vectors:

• Displacement

• Velocity

• Acceleration

• Momentum

• Force

Scalars:

• Distance

• Speed

• Time

• Mass

• Energy



Fundamental and Derived Quantities
(मौलिक और व्युत्पन्न मात्राएँ)
• The quantities that are independent of other quantities are called fundamental 

quantities. 

अन्य राशियों से स्वतंत्र होने वाली राशियों को मौशलक राशियााँ कहा जाता ह। 

• The units that are used to measure these fundamental quantities are 
called fundamental units. 

• इन मूलभूत मात्राओं को मापने के शलए जजन इकाइयों का उपयोग ककया जाता ह।, उन्हें मूलभूत 
इकाइयााँ कहा जाता ह।

• There 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, और SI ज।सी इकाइयों की चार प्रणाशलयााँ हैं 



• The quantities that are derived using the fundamental quantities are 
called derived quantities. 

मौशलक मात्राओं का उपयोग करके जो मात्राएाँ प्राप्त की जाती हैं, उन्हें व्युत्पन्न मात्राएाँ कहा जाता 
ह। 

• The units that are used to measure these derived quantities are called derived 
units.

इन व्युत्पन्न मात्राओं को मापने के शलए उपयोग की जाने वाली इकाइयों को व्युत्पन्न इकाइयााँ 
कहा जाता ह। 



7 FUNDAMENTAL UNITS



Supplementary Quantities:

DERIVED UNITS:







Important Small Units Of Length : 



Important Large Units of Length :





•Some Important Conclusions:

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

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

15 meter.

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

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

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



• कुछ महत्वपूणण ननष्कर्ण:

• एंगस्रॉम प्रकाि की तरंग द।र्धयण को मापने के शलए उपयोग की जाने वाली लंबाई 
की इकाई ह।  1 एंगस्रॉम = 10^-10 मीटर 

• फमी परमाणु दरूी को मापने के शलए इस्तेमाल की जाने वाली लंबाई की इकाई ह।  
1 फमी = 10^-15 मीटर 

• खगोलीय दरूी मापने के शलए एक प्रकाि वर्ण लंबाई की इकाई ह। 

• प्रकाि वर्ण = 1 वर्ण में प्रकाि की दरूी = 9.4605 × 10^15 मीटर 

• खगोलीय इकाई = सूयण और पथृ्वी के बीच की दरूी = 1.5 × 10^11 मीटर 



• Parsec = 3.26 light years = 3.084×1016 m

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

1 barn = 10-28 m2.

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



• पारसेक = 3.26 प्रकाि वर्ण = 3.084 × 10^16 मीटर

• क्रोनोमीटर और मेरोनोम समय मापने के उपकरण हैं  सभी इकाइयों के शसस्टम 
में एक ही इकाई होने वाली मात्रा समय ह। 



Dimensions

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

• भौनतक मात्रा के आयाम व ेहैं, जजनके शलए मौशलक इकाइयों को उस मात्रा की 
एक इकाई प्राप्त करने के शलए उठाया जाता ह। |

















KINEMATICS

(गतिकी)



Kinematics definitions

• Kinematics – branch of physics; study of motion

• Position (x) – where you are located

•Distance (d ) – how far you have traveled, 
regardless of direction

•Displacement (x) – where you are in relation 
to where you started



गनतकी पररभार्ा
• गनतकी - भौनतकी की एक िाखा; गनत का अर्धययन

• जस्िनत (x) - जहां आप जस्ित हैं

• दरूी (d) - ददिा की परवाह ककए बबना आपने ककतनी दरू की यात्रा की 
ह।

• ववस्िापन (x) - जहां आप िुरू ककए , संबंध में हैं



Distance vs. Displacement

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

• Your displacement is the shorter directed distance 
from start to stop (green arrow).

• What if you drove in a circle?

start

stop



Let’s Practice!

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: 

• “Distance” is how far you have gone. "दरूी आप ककतनी दरू चले गए हैं
• “Displacement” is how far you are from the starting point. "ववस्िापन" आप िुरुआती बबदं ुसे ककतनी दरू हैं





Speed vs. Velocity

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

• Speed is the magnitude of velocity.

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

• The symbol for speed is  v.

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



Speed vs. Velocity
• During your 8 mi. trip, which took 15 min., your 

speedometer displays your instantaneous speed, 
which varies throughout the trip.

• Your average speed is 32 mi/hr.

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

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

• The faster you go, the longer your velocity vector.





More About Velocity

• Average Velocity: the overall displacement covered in a given 
time period

• Units = m/s = m·s-1

*Note:  average speed = total distance per unit time

• Instantaneous Velocity:  The speed and direction of a moving 
object at a particular instant in time
• Initial velocity → v 1 (or v i   or v o)
• Final velocity  → v 2 (or v f or v )
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Acceleration

• Acceleration (Vector): ANY change in velocity
• Speeding up (final velocity is a larger magnitude than the initial 

velocity)

• Slowing down (final velocity is a smaller magnitude than the 
initial velocity)

• Changing directions (the direction of the vector is changing)

• Average Acceleration: the rate at which velocity is 
changing

• Units = m/s2 = m·s-2
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Velocity & Acceleration Sign Chart
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Acceleration due to Gravity

a = -g = -9.8 m/s2

9.8 m/s2

Near the surface of the 

Earth, all objects 

accelerate at the same 

rate (ignoring air 

resistance).

Interpretation: Velocity decreases by 9.8 m/s each second, 

meaning velocity is becoming less positive or more 

negative.  Less positive means slowing down while going 

up.  More negative means speeding up while going down.

This acceleration 

vector is the 
same on the way 

up, at the top, 

and on the way 

down!





Kinematics Formula Summary

• vf = v0 + a t

• vavg = (v0 + vf )/2

• x = v0t + ½ a t2

• vf
2 – v0

2 = 2 ax

2

1

For 1-D motion with constant acceleration:



Don’t Forget to Like / 
Comment & Share this 

video 
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