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Some Physics Quantities

Vector - quantity with both magnitude (size) and direction
Scalar - quantity with magnitude only

Vectors:
 Displacement
* Velocity

* Acceleration

e Momentum
e Force

Scalars:

* Distance
* Speed

* Time

* Mass

* Energy



Fundamental and Derved Quantities
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* The quantities that are mdependent of other quantities are called fundamental
qguantities.
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* The units that are used to measure these fundamental quantities are
called fundamental units. -7
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* There are four systems of units namely C.G.S, M.K.S, EPS, and SI._
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* The quantities that are derived using the fundamental quantities are

called derived quantities.
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* The units that are used to measure these derived quantities are called derived
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Fundamental
Quantity C.G.S.
v/ Length QIFE!TE centimeter
Mass  qcin4 gram

Time iy ~second

System of units @
7

M K.S. F.RS..

L v v ¥
Meter foot
Kilogram pound
Second second



7/ FUNDAMENTAL UNITS (7 8@ HLlh )

Physical quantity a

Length Qetis

Mass

Time

Electric current
Thermodynamic temperature

Intensity of light

Quantity of substance

—
Unit

Meter

Kilogram
second
ampere

kelvin

candela

mole

Symbol

cd

mol



Supplementary Quantities: (7 #1,)

Plane angle radian \=-
_— Solid angle steradian
RN
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MACRO Prefixes

Kilo (K) 103

~Mega (M) 10°

“Giga (G) 10°
Tera (T) 1072
Peta (P) 107°
Exa (E) 10'8
Zetta (Z) 107
Yotta (y) 1024

L kg = ]Ojgl'ﬂ

MICRO Prefixes .-™MM<
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Milli (m) 1073

() 107
nano (n) 107

pico (p) 107

J/b‘m < “rél’ﬂ

@Wﬁg femto (f)1077° [Fexmi)

atto (a) 10718

zepto (z) 102"

yocto (y) 1024
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Important Small Units Ot Length
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Important Large Units of Length
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* Some Important Conclusions:

* Angstrom is the unit of length used to measure the wavelength of light. 1
A=1019m.

* Fermi is the unit of length used to measure nuclear distances. 1 Fermi = 10"
1> meter.

* A light year is the unit of length for measuring astronomical distances.
* Light year = distance traveled by light in 1 year = 9.4605 x 10%> m.

 Astronomical unit = Mean distance between the sun and earth = 1.5 x
1011 m.
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* Parsec = 3.26 light years = 3.084x10% m

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

1 barn = 1022 mZ.

* Chronometer and metronome are time measuring instruments. The
guantity having the same unit in all the systems of units is time.
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DI1mensions o) ., vaficarg, of Fowmulas

* Dimensions of a physical quantity are the powers to which the
fundamental units are raised to obtain one unit of that quantity.
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Vol ume = Axb*h = Mymym = N 2
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Kinematics definitions <CQL) e of thefign) X

* Kinematics — branch of physics; study of motion

N

* Position (x) — where you are located 2 O

= (9, 0 X
* Distance (d) — how far you have traveled, |
regardless of direction actuold Len

* Displacement (Ax) — where you are in relation

to where you started . . T __ _eg
Jal
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Distance vs. Displacement

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

* Your displacement is the shorter directed distance 3\5‘“ gt&
from start to stop (green arrow). N Lg/qy
 What if you drove in a circle? - g@ﬁ\/
xS




Let’s Practice!

REMEMBER:

» “Distance” is how far you have gone. "E‘@ 3T Tohder J gl T g
« “Displacement” is how far you are from the starting point. "fd€am9a" 39 Qﬁ:ﬂﬂ?ﬁ ﬁ?:g 8 fohder J g
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Speed vs. Velocity (~@ . 31)
2 (HG30) j

* Speed is a scalar (how fast something is moving yn f+ ™ \g

regardless of its direction). . e
Ex: v=20 mph U ol | = __ kel

% /7
..,)j
* Speed is the magnitude of gelocity.@ /

 Velocity is a combins?zﬁ of speed and direction. Ex:
v = 20 mph at 15° s@dth of west

* The symbol for speed is v.,

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



Speed vs. Velocity

Sy cel - D\ onc C
* During your 8 mi. trip, which took 15 min., your TC
speedometer displays your instanfaneous speed, |
which varies throughout the trip. Ue | ac ;h};’p\s\olacrmrn}
* Your average speed is 32 mi/hr. Tine

* 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

displacement — Ad
time t

Vavg =

* Units="/, =m-s

*Note: average speed = total distance per unit time

* Instantaneous Velocity: The speed and direction of a moving
object at a particular instant in time

* |nitial velocity 2 v, (orv, orv )
* Final velocity = v, (orvorv)
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2. Acceleration
Lumt
* Acceleration (Vector): ANY change in velocity
« Speeding up (final velocity is a larger magnitude than the initial

".1°"“\5 velocity)
_\b W G "} =~ _~+ Slowing down (final velocity is a smaller magnitude than the

s o initial velocity)
._./’//

o §€° Q * Changing directions (the direction of the vector is changing)

i * Average Acceleration:the rate at which velocity is
changing
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Velocity & Acceleration Sign Chart

VELOCITY

O -y

@ Moving forward,; Moving backward,;
/ Speeding up Slowing down

@ Moving forward; Moving backward,;
Slowing down Speeding up
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Acceleration due to Gravity

% Near the surface of the
J Earth, all objects
accelerate at the same

rate (ignoring air
resistance).

N/ 2
' This acceleration
vector is the
same on the way
up, at the top,
and on the way

down!

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.







Kinematics Formula Summary

For 1-D motion with constant acceleration:

W= Utat |

=
* V; =V, + al

s V=(vot V)2
* AX :vot+%at2

* V2 — Vo2 = 2aAX
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www.Youtube.com/safaltaclass

www.Facebook.com/safaltaclass

www.lnstagram.com/safaltaclass
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