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Scalar and Vector
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PROJECTILE MOTION( ui=r i)

—

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
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Circular motion Projectile motion
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g v=u-+at ] Apply equations of motion in a straight

= ;B line separately in both directions, Xand Y. p—

S = -, - i

v’—u’-o—;as vV, =u,+at vV, =u,+ act ‘f

R Al 1 2 1 2 :‘
v = final velocity of the particie S, =u,t 3 a.t S, =u,t 5 at

u = initial velocity of the particle ’

s = displacement of the particle vi, =u',+2as v, =u’ +2as

a = acceleration of the particle -
t = the time interval in which the

e R T N CR>L‘I MUR] J’llgzl\,QZ .-

- Projectile refers to an object that is in flight along the horizontal and vertical

direction simultaneously. N

- Acceleration acts only in the vertical direction due to acceleration due to L
gravity (g). ' I

= No acceleration in the horizontal direction. usin® g u l rl g

= Projectile motion is always in the form of parabola. ~ - —

\ y = ax + bx"

y = (u sin@)t — 1/2 gt

Components of velocity attime t ::: _=__ : ::::-gt @ (P e . l
-J '
Position attime t AL COSEIE 0 h % - u Sl n 1 9 \/

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

Time of maximum height t,.,. = usinB /g g:_
Time of flight 2t = 2{u sinB/g)

Maximum height of projectiie 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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NEWTON’S LAWS OF MOTION

LTSTd B SATH

v/ Newton’s 1st law states that a
body at rest or uniform motion willontinue to be at rest or uniform
~-motion until and unless a net external force acts on it.
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Newton's First Law of Motion

An object at rest Unless acted onby  , ject in motion

will remgin at rest... an unbalanced force. il conbinag with
constant speed and

direction, ...

...Unless acted on by
an unbalanced force.



( Lad o f Lovce)
Newton’s 2nd law states that the acceleration of an object as produced by a net force
1s directly proportional to the magnitude of the net force.

gE] & HAIT (Momentum)H IR HT & 38 W MY I § & FIFAGII
(Directly proportional) 8idl & | 'F?/: |
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To get the wagon to
accelerate, you have to apply a y
PULL (Force).

If the MASS of the wagon
increases, a greater PULL is

necessary to accelerate it.




The Newton’s 3rd law states that for every action there 1s an equal and opposite
reaction.

Jcdeh TohaT (Action)hl 38eh SIS AT 38k Taecy 6T H YTAThAT (Reaction) gl g.
sH
fATd &1 fohar-gfafehar (Law of action and reaction) &T [T &g ATl g.
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J
Frictional force refers to the force generated by two surfaces that contacts and shde
against each other.

gYUT o Ueh b hT §of &IaT g oif S &l dell o o griafaies Taeff a1fa =1 [
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1. These forces are mainly attected by the surface texture and amount of force
y impelling them together. - e D

g;% ALY §9 U dg $I dd1de 3K 30¢ Teh ITT o[fllel dlel dof I AET & gaad
|

bé. The angle and position of the object affect the amount of Trictional force.
Tsotee & ST AR AT avor ST Y AEFT FF TATTST Fdr gl

%If an object 1s placed flat against anrobject, themrthe frictional force will be

equal to the weight of the object.
gfe fohdll g & hdll 9 & A Jue 3@ ST 8, o gY0T ool gRl a&d &

A &+ ququ




4. It an object 1s pushed against the surface, then the frictional force will be
increased and becomes more than the weight of the object.
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Different Types of Frictional Force
* Dry Friction - @\ougﬁ‘\ Cu~xbace ( Qo UJE>
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* Kinetic Friction
* Rolling Friction

o Stiding Friction

{ e Static Friction

+ Fluid Frction ( iquid 1 Gued)
Pl Fricion ( viquid v Grene
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To avoid creaking sounds from doors, we lubricate the door hinges which leads to
the smooth functioning of door hinges. ™

When you drop the ball in a full bucket of water, water splashes out of the bucket
and is all because of buoyancy of fluid.



* The movement of a body following a circular path is called a circular motion.

JAThR T T ITEIVT el aTed TS &7 a1fd &Y gl aifd gl e &

* Now, the motion of a body moving with constant speed along a circular path is
called Uniform Circular Motion.

IR Y & 1Y o’ a1fd & @Y afdA= O $r afd & vergAs g afa awar
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* Here, the speed is constant but the velocity changes.

Ifa 2R g oifeheT a1 g S1ar




e if a particle is moving in a uniform circular motion:

* 1) Its speed is constant

\/ N -
* 2) Velocity is changing at every instant ((@'\Xc LJ'\ WAl WT\@%\
v I T _

* 3) There is no tangential acceleration

A e

-\}) Radial (centripetal) acceleration = w2r = (95 X’
——

*5)v=wr
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* Motion of artificial satellites around the earth is an example of uniform circular
motion. The gravitational force from the earth makes the satellites stay in the

circular orbit around the earth. @ :
cenapd

* The motion of electrons around its nucleus\./

wdf [ Yse ) cL0>
* The motion of blades of the windmills./ / %
d’\‘

* The tip of second’s hand of a watch with circular dial shOVés uniform circutat

motion.
: . F
v




* Each body in this universe attracts other bodies towards itself with a force known

as Gravitational ForceL\/

S SEHIS FT Ycdoh [HIhT IRBcdlhyUT dcf & ®F H ATd U o & 1T 37T S
FT NI 3R ST FT B

e Gravitation is a study of the interaction between two masses.
TEcAThYUT, & GeAlAl & I YREARS fhaT T Teh eI &
I




e Gravitational force is a central force.

ﬂbcdlché'UT ST Uh Halg dof g

e Out of the two masses, the heavier one is called source mass and the lighter one

is called test mass. & ScTAAT H &, HART ol HAld ETHATT hal SIdl g 3 gool
I GYETUT gcTHATeT gl Sl ¢




Newton’s Law of Gravitation :
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* The dimension formula of G is [M-1L3T2]. Also, the value of the gravitational
constant, ' -

Mm; MY
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* In Sl units: 6.67 x 101L/Nm? kg2, ¥
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— N - ML
= g Y mlelk ‘%"W
[


https://byjus.com/jee/units-and-dimensions/
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* Mass of an object is the measure of its inertia and is constant throughout the
universe.

fepdll ¥ T GeTAT 3Hb! TSl 1 AT § IR R seAs &7 B g

* Weight of an object keeps changing as the value of g changes.

ferdll ¥ T dotel g URATHAl & Hed & §T H deeldl Bl &

* Weight is nothing but a force of attraction of the Earth on an object = mg.
dolel 3 FT ALl e Th 9 = mg W YAl & ITHYT HT UF

gl >
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* The orbit of a planet is an ellipse with the sun as its foci.

HCol & YUH [TH & TR IS Ig I & IR IR SrIgdiehR el & Ifa ddr
gl U1 T UG & Ueh Bl AT AT fdheg W U §lar & ©

* The line joining the planets and the sun sweeps equal areas in equal intervals of
time.

el & gl HIA & ITAR T dUT TGl Hl SISl drell IWT FA FHATAI H
AT a%‘alé%r aT LAl gl

* Cube of a mean distance of a planet from the sun « Square of orbital time period
T
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