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* The quantities that are independent of other quantities are called fundamental
quantities.
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* The units that are used to measure these fundamental quantities are
called fundamental units.
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* There are four systems of units namely C.G.S, M.K.S, F.P.S, 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
units.
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Fundamental System of units
VAV v vV SV

Quantity G.S. v, M.K.S. F.PS.
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Length centimeter Meter foot

ARt

Mass gram Kilogram M

Time second Second second
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7/ FUNDAMENTAL UNITS

Physical quantity C
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Time second
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Electric current ampere
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Thermodynamic temperature kelvin
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Intensity of light candela
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Supplementary Quantities:

Plane angle radian <«

Solid angle steradian
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MACRO Prefixes

Kilo (K) 103 v~
Mega (M) 10° v/
Giga (G) 10° v/
Tera (T) 1072
Peta (P) 107°
Exa (E) 10'8
Zetta (Z) 107

Yotta (y) 1024
)

MICRO Prefixes

Milli (m) 103+~

(W) 10°

nano (n) 10° v~
pico (p) 10712 v~

femto (f)1071° v Clit?sm{j

atto (a) 10718

zepto (z) 102"

yocto (y) 1024
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Important Small Units Of Length : vuatt
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Important Large Units of Length :
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* Angstrom is the unit of length used to measure the wavelength of light. 1
A~10°m.

* Fermi is the unit of length used to measure nuclear distances. 1 Fermi = 10"
> 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
10 m.
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* Parsec = 3.26 light years =3.084x10%* m

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

1 barn = 102 m=.

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

* 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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Kinematics definitions

* Position (x) —where you are located

* Displacement (Ax) —where you are in relation
to where you started
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Distance vs. Displacement ¢ 2 3 Yoaig)

* Your displacement is the shorter directed distance By AR £3%T0

from start to stop (green arrow). Diltances CHVE) Musyc
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Let’s Practice!

Distance=3 m

Displacement=-1m

Dis Distance=4 m

Dis Displacement= O m
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Speed vs. Velocity («a@ s am

. \ :)\\ . . .
* Speed is a scalar (how fast something is moving
regardless of its direction). . Qpeed
Ex: v=20 mph W w ()

Speed is the magnitude of velocity. =0

* 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

* Your average speed is 32 mi/hr.

* At any pointin time, your velocity vector points
tangent to your path.
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More About Velocity

: the overall displacement covered in a given
time period
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* Units ="/, =m-s™*

time t

N~

*Note: average speed = total distance per unit time

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

* Initial velocity = v, (orv; orv )
* Final velocity = v, (orv¢orv)
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@ Acceleration

: 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)

: the rate at which velocity is
changing

Fina ve) = initicdvel
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Moving forward,;
{ Speeding up

|

Moving backward,

Slowing down

Moving forward,;

Slowing down

Moving backward,

Speeding up
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Acceleration due to Gravity

Near the surface of the [4\‘ U
Earth, all objects )
accelerate at the same | 4 (Vo)
rate (ignoring air
resistance).
= T
a=-g=-9.8m/s? : 3= tve
/
9.8 m/s?

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 ™: oo v
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KINEMATICS GRAPH

Nlotion of

Distance-

Speed-Time

Acceleration-

gradient = 0 [

object Timme graph craph Timme graph
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PROJECTILE MOTION

Projectile Motion

ux = component of velocity along x - axis, ax = accleration along x -axis =0

uy = component of velocity along x - axis, ay = accleration along y - axis=-g

Aux=ucosB

Ux=ucos 0

Maximum|Height (H)

Range (R)




Motion in a Plane - Part | SALIL
Motion in a plane

Examples of motion in two dimensions.

Circular motion Projectile motion
Equations of motion in a straight line Equations of motion in a plane
v=u-+at Apply equations of motion in a straight
line separately in both directions, X and Y.

1 2
S=ut+ - at
2

= ” v, =u,+act v, =u,+ at
v =u + 2as
1 2 1 2
v = final velocity of the particie S, =u,t 5 a.t S, =u,t 5 a,t
u = initial velocity of the particle = - - 2
s = displacement of the particle V. =u,.+2as v, =u,+2as
= acceleration of the particle
t = the time interval in which the
particle is in consideration
Projectile motion
- Projectile refers to an object that is in flight along the horizontal and vertical
direction simultaneously.
- Acceleration acts only in the vertical direction due to acceleration due to
gravity (g).
- No acceleration in the horizontal direction.
- Projectile motion is always in the form of parabola. u

usin® B
u cos O

y = ax + bx"

A uUcosE

u cosB

Com nts of veloci ttimet 3
pone of v ity at ti u sinB-gt

x = (u cosO)t
y = (usinG)t - 1/2 gt*

Equation of path of projectile motion ¥ = (tan 8)x — gx~/2(u cos8)*

Position attime t

Time of maximum height t,., = usinB /g
Time of flight 2t = 2{u sinB/g)
Maximum height of projectile h,. = (u sin8)*/2g

Horizontal range of projectile R = u® sin 28/g

Maximum horizontal range ( 8, = 45°) R, =u'/g
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www.Youtube.com/safaltaclass

www.Facebook.com/safaltaclass

www.lnstagram.com/safaltaclass
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