MOTION IN A STRAIGHT LINE

Speed

% _ Total distance travelled Instantaneous
Sl Total time taken
ie
i _S1+S 455 =i A ds
verage = (EJ. # Sz 3 S3 ) At-0 At dt
vt to-
Velocity

Instantaneous velocity

Average velocity
_ _ Total displacement  Ax . Ax dx
= = v=lim — =—
At-0 At dt

Total time taken At

Acceleration

Average Acceleration

Instantaneous Acceleration

& altl + aztz s Av il dv
av = —t1_+ t_—z Ainst = A]{_% At
Equation of uniformly
Vv=u+at

Accelerated Motion

(if object is fallen freely

s t+1 t2
=u —al
2

under gravity then, value of
aisequaltog)
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Projectile Motion

T = Time of Flight

—>R &«

Time of Flight | Maximum Height |Horizontal Range
e 2usin@ 8 u?sin?@ s u?sin26

g 2g g
Equation of Trajectory

©=angle of an projectile

y = xtanf [1 - 5]
s : R
with horizontal

Horizontal Projectile Motion | Time of Horizontal
= Flight R
[ R — g s
3 -axi 2H
X Y ﬂXJ:) T= alj R=u [—
FaX g g
v\ R oy
P elocity of projectile
: : aftert
e R > vt =./u? + (gb)2
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Displacement in
n*" second

Velocity at any
general point v=yuZ+g2z = 2(usin®)gt

T+ /Tz+8h/g
t1=\

2
_ 2usin®
g
ti=time taken to strike the
ground

v =u? + 2gh

where, T
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Particles strike inclined plane

(object)

_ 2usina - u?sin?a
= gcosf = 2g cosf
o 2u’sina cos (a + B)

(+), (-)=particle projected

gcos?B up/down the inclined plane
Relative Motion b/w two projectiles

Uz

= a;

S
TP o

Uizy = U;sine; — uysina,
Collisen of 2 projectile

U;sina; — u,sina,
u;cosa; — uzcosa;

tanf3

B = dir"of v, (wrt B)making
For Collision:

h, —h
tanB-—-tanO:%
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Condition of Collision

o .
B

usina = vsinp

Projection from height

2+ 2gH +
T=¥

Free Fall

Height covered in nth second

g
hn = 5(211 = 1)
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Direction of avg. velocity =
Along Displacement

Direction of avg.
Acceleration =
Along v, — A
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Relative Motion

Moving in same direction:
Sm—p e —_—
VBa = VB —Va

Moving in opp. direction:
—_— — —_
Vga = Vg + va

lator

Person moving up:
Vperson = Va + Vg

Person moving down:
Vperson = VA — VE

Minimum Seperation

»,

dmin = d sin®

o D
"~ vgsin®

Drift = (vscos® + v,.)T
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Rain Problem

v = Actual velocity of a person

v = /(voVv,sinB)? + (v,cosb)?

Pendulum

2
: mv
Tsin® = —

Tcos® = mg

Circular Motion

Angular Angular
Displacement | Acceleration
. Aw
a=lim—
At-0 At

Angular
Velocity

Centripetal Force
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Motion of Car on a Level Road

Vmax =

N
# v < uRg
mg

HsRg

Banked Road

Maximum Speed of the vehicle for a safe turn on the

N
&)
a=v /r(_ .
Vmax
f mg
fsinB

~ J @ = tan6)

- ’rg(tanﬁ + 1)
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