Newton's laws of motion

Everybody continues to be
In Its state of rest or of
uniform motion In stralght
line unless compelled by
some external force to act,

. Ball at Rest

Ball In Motlon .‘

The rate of change of
momentum of a body Is
directly proportional to the
applled force and takes
place In the direction In
which the force acts.

dp
FOCE?==3F = Kk

More Mass
More Force

/ Force on Bullet

To every actlon, there Is
always an equal and
opposite reaction.

Fi3 = =F3

Recoll of Gun

The total momentum of an isolated system of interacting

particles Is conserved.

P'atp'p=ps+ps
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If three forces acting on a particle are in
equilibrium, then
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A force acting on the point | Limiting Friction,
| of contact of the objects, 13 (max) = WR
which opposes the relative [ Angle of friction,
motion is called friction.

Y; = tan 6

1, = coefficient of limiting Angle of Response or Angle of Sliding,
friction p =tana

R = normal reaction Kinetic Friction,

Uy = coefficient of kinetic frt = uxR

friction

R =mgcos@
F=mgsinf —f
a = g(sin@ — ucos @)

Two bodies in contact

Acceleration on bodies,
F

(my +m,)

a=

F 1 = Contact force on m, F, = Contact force on m,
mlF sz

F1 =ma=

FZ =Mmypa =

(m; + my) (my +m,)

Three bodies in contact
Acceleration on bodies,
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Contact force between m, and m; | Contact force between m;, and m,

(my + ﬂ‘h)F | - myF
(my +my +my) 27 (my +my +my)

et

F Motion of Two Bodles, One Resting on the Other
F

| .

Mb@d"l :L“_a_.mAf'me Q =

. on smooth . (M +m)
surface M ] f = uN = uymg

-;'_'_ll\a’ B_’I#zms

Two bodies %,
on rough fA M 1(M+m)g A
surface Net acceleration,

F Net accelerating force,
(M+m)“1:q F—f¢=F-—p1(M+m)g

Motion of Bodies Connected by Strings

a=

F
Ta | Tz . M a=(m1+mz+m3)

Tension in string
(m; + mg)F
(m; + mj + m3)

Tz = (mz + mg)a RS

m3F
(my +my + mg)

Ts =mga =
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. H
(m, +m,)

2m,my
B y
(m, +m,)

- | ‘ ‘ ‘

When unegual masses my and my
suspended from a pulley (my > my)

m,g
a

When a body of mass my is placed |
on o frictionless horirontal surface

~

oy SO 35
(my +mjy)

_ (my — umy)g
" (mi + mz)

~ myma(1+ p)g
— (my+my)

_—

When a body of mass m; is placed on a rough horizontal surface

e

When two masses my and m; (m; > m;) are connected to mass M

e (my, —my)g

(m1+m2+M)
T _( Zmz‘l"M )m " 2m1+M )m :
Ylmyma+ M Ll N S my+my+ M
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Motion on smooth inclined surface
- m, si
o g (7"1 2 n g)g
my + msy
_ mymy(1 +sinf)g
(my +m,)

Motion of two bodies placed on two inclined planes having
different angle of inclination

i (m, sin® —m, sinB)g
my +m,

a

mym;
m, +m, el

+ sin Oz)g
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