IWERTIA OF REST IVERTIA OF DIRECTION RIVERTIA OF MOTION

The Prorerty of o
bodY due to which it
coanNNoL chanvge itS
stace of rest by it
sels.

The Prorerty dve to
which & bodY canNnNot

MoLIoN bY itSels.

L

change its direction of

The tenvdency of a
bodY to remain iv
a Stave of uNiform
motioN iV o
straiight Live.

)

(i) Vormail Contaict force

(1) aAlwaYs aces oilong the

commopN (Vormail o€ two Surfoce

iV contact.

(2) AlwaYS directed towards the
system.

(3) It iS av electromagnvetic

tYre of force. Normoil force onN
block iS V. V = m9 ANormal force

(VewtonN's 1St Llaw

A bodY Contivues itS Save of
rest or motioNy UNLIL UNLeSS aw
external force iS acted ow it.

FAB = — FBA

Same wyre.

ActioNv § ReactioN act on different
bodieS anvd Vot oN the Saame bodY. -
OICtioN - reactiony forces are of

NVEWTON'S LAWS OF MOTION

VewtonN'S 3rd Law

| To every action there iS always o
equall avd oPpPoSite reaction.

we cannNot Produce a Sivdle isolated
force iV Nature force are always
Produce iNv actioN — rreoiction Palir.

___ due to No time JdaiP, aaNY one force
COIN be aictioN, aiNd other reaction.

aPPlicable for all the ivteractive
forces eg. Gravitatciovat,
electrostatic, electromagnetic,
TewnSion, frictioN, VisScous forces, etc.

For NoN - iNertial frame

Fext aF FPseudo =ma

Fpseudo = = M Aframe

SOLVING PROBLEMS IV MECHANICS

- Draw FBD of bodies iV the system.

- ChooSe 0l coNVenNient Part of the assembly as ove

system.

. ldentifY the UNkNoOWN force aNd accelerations.

. Resolve forces iNto their ComponNentS.

£ Normal=Weight
- -
(ii) TenSion Force

(1) ActS alonvg the Strivg and
AWAY from the System on
which it acts.

(2) TenSioN iV ot massSiess Strivg
remalivs coNStaNt tLhroughout
the Strivg if Vo tavgential
force oicts ollong the Strivg.

(3) ThiS iS force arrlied by a
Strivg oNv AN object or force
arplied bY one Part of Strivg
OoN the remainNivg pPart of
strivg.

(4) It iS av electromagnetic

tYre of force. particles is conserved ImPuULSe

T — — —_

T lEeXt —° :d_F’: or Pinitial = Pﬁnal 1= Favg AUS AP
= AP = |F.dt = area under f - t curve

(iil) Friction Force L
(1) Rollivg friction:- The force of £rictioN wWhich
comes ivto PLAIY WhenN ove bodY RallLS or tendS NI Cll"C\)ldl" —_—
to roll oN the Surface of a Norther body. p motioN
(iv) Stiding friction o =

ReSsistance offered to the
relative motiony betweeNn =
the sursace of two bodies

iv contact. >

The frictioval force ¢ iS
direct\y proeortionNal to
the Normal force v
exerted bY the sureace
oN the bodY.

(F oc N or f/N = Constant = p).

The £rictioy force depends
UPON the Nature of surcoces
iv Contact aavd indepPendent
of the area of Contact.

TYreS of erictioN

If Fek =0; @a=0
|

(VewtonN's 2nvd Law

The rote of chanNge of Livear momenNtum of o body

iS directly proreortioNal to the externNal force aeelied oN

the bodY NV the direction of force. —

S.l . UNit of force = vewtonN (W)

if m = const F = md_c:v: ma = dimensional formula = [M1L1T-2]

if V=Cost= F= Vd—m

convey or belt §
rocket PropulsSiony

ConSservation of livear momenNtum:-
if there iS Nvo exterwal force
OICtiNg ON it, Lotall momenNtum of
aN iSolated SYstem of ivteractinvg

Speed

degdree.

3. ANgULAIr Velocity (w):
W, = A—e[Unit .rad/sec] W, _ = o
At dt

cewntrieetal Force
F.=ma. =

2
= mrw?

svatic rricvos QR s rricvn

oCctS wheN a bodY (S actS whewN a bodY S
ot rest oN aPPlicationN JUSL ot the verge

of a force of movement
s = usN. F1 = usN.

"
AS =rAO V = Wr

m V=wxr

O0CtS WheN a bodY

iS actvaly Siidivg

fx = HKN

V is linear velocity (tangential vector)
w (axial vector)

r = radius vector

1.A Particle moves iV a circle ot ol CoNStanNt

‘ 2. ANguLar disPlacement (0) St Uwnit: rad or

Horizontal Circuiar mohoN
(Cowicall PeNvdulum):-

TSine = r & Tcose g

V =, /rgtan6

ANgular Speed. w = W = - \/gteT@
r r

Time Period T = 2_7t D r _ 9 L cos 6
w gtan6 g

vertical Circular motionv

1. Particle ossillates in lower half circle.

Condition of ossillation (O <u < ,/2gR)

e Apply Z:IE =main the direction of motion.
e Apply Z:IE = O in the direction of equilibrium

e \Write constraint relation if exists.
e Solve the equation Z:IE -ma & Z:IE =0.

F Cosb

mg cos 6

’sQ lo
mg sin6 ‘.Q. [
mg

e,
)

mg

2. Particles moves Lo UPPer hallf circle but Not able to complete the LooP. R~
Condition of leavivg the circle: ( 29R <u<./5aR -7 <
( 2 2 ) O. a=Vv?/R

3. particle compleres LooP. Condition of L0oPiNg the Loop (u > /5 gR)

KivematicS of NoNv - Uniform
circular motion

speed of the pParticle iv a
horiZontall circular motion
chanvges with reseect to time.

Tanvgentiol acceleration:
a, =axr
centriretal force
2

Fc=mac= = mrw?

r
Tanvgential force F, = ma,

Vet force Fn..= m/a’ +a’

ac responsible for change in direction of movement of particle

MOTION OF A CAR M LEVEL ROAD
(bY £riction onNLY):-

vmax < . /Hs Rg

MOTION OF A CAR ON
BANVKED ROAD

(i) OPtimumM SPeed of & vehicle oN A banvked rroad.

f sin®

= /rgtan©

MaXimum Sace Speed oN a banked frictioval road. \/ rg(u + tano)
1-putan®
i - Rg(tan6 — )
MiNimum Safe Speed ov a bawnked frictioNval road
(1+utano)



