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Newton's Law of MoHom
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Point Mass-

fn  object can be engiolened ab a pont mass
i3 dwung mokon in a given time, if Coveres olistance much
arm}m than i1+s own size.

Inerha -

T4 s dhe property of the body clue 4o which the
body epposer the Change of utselj: stafe.
Inentia of a boch, 1A measwud by mars of tHhe bocly

Inertia o« mMass

Hevier the body , greater I3 Hie force vequived do chavge ils
state and hunce Greaten 1A the inertia.

* Inealia has not unit and no olimensims.

* Two body of equal mors, one in motien and amothesn
K el veat , has the Bsawme imenhq becaute it iy a factor
of mass ovly andl ocloes mot cepend upon the velouty -

Types of Inertia
4] Inentia of vest -

I+ 1 the inabillily of a bedy fo
Change by Jdsell , uts state of rest. This meank a
booly ot " vest vemains ot yest and Cannot sfart moving
by wts own.

. A person Who 44 quoh‘n%

feely in bws, thrown back wand
When bus starts suddenly .
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2] Inewha of Motion-
T+ 1 the in Gl_bi,ﬁ')i] of +he

boob.( Jo chang by atselly its state of unifoym motion-

E_a. A Pm‘on JUmps out o}
a Mmoving  tyam may fol) &
foxward - — \

3.} Tnentia of duvection-

I+ L& the imakility of a

bodyy o change by ddeely its ivecHon of moHon.

€9 When a Caf Goes Yound o
Cwwe suddenly , Hhe
porsom Sithng insicle Jd,
A thrywwn owhwands,

5

¢”  direction of travel
Towards right

[ i Passenger Pushed
& Zavg towards left
' Centrifugal
Force?

Y] Inenha of Rotatom-— ‘ ‘
T4+ a» abilily of e body Jo
Change by Wselly itts votetional axis.

E'a- 1t Keeps bodance
ob rvwv;ng ciéde_.
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Linean Momentum —
The Jdotad quantidy

of mMoHon Ppossesses by a

moviﬂa body 4 Known as the momentum of the body.
I+ J4 measured as the pwoouct of +he mars of the

boodly and Uds vedocity -
Momentum

=) —
P = mv

. v
mass x velouty /v/,

O.

T4+ 4 a veetox quantidy

ST Uﬂit - Kg'M/Sgc"

the olirection of velocity ofy the body:

and (ts divecton 1< same as

Dimensims — M 77117
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Newtomn's Fyat Law -

Everybody Continues in its state of vest ov
uniform wmetion along o setraighs Line, unless G da
acteel upory by Some external force dvo change the State,

= " <

_ = I " I ]

An object at rest Unless acted on by An object in motion

will remain at rest... an unbalanced force, will continue with
constant speed and
direction, . ..

...Unless acted on by
an unbalanced force.

Fovce - |
fovce & tHhaod push o puJ.l wluch thnau or

tends  do change the stede of veat oy of uniform motion
n a Afvaiaf!«f Line.

ST Unit = Newion Dimernsiont — CM e T2

Common Fovces in Mechanice

_'l'J _k_,i"ﬁ- (AJeigr{/d’ o-b a booLL/ 1A Hre. foree ith which
eonth attyacts at. Tte magrfﬁuolL N3 8-3\»@%\ by mg. T+
1A alse Known ax ﬁravnl+cc:t,l'0ﬂal fovce .

2 1 -
2.] Reactionn oy Novmal Fevce when & body 14 placed

oN o Tia»fo\ Suwrgace y Hhan +Hae booblf e xpentences o fovce
which ud peapenclicudanr 4o the Surface i Contact: This
force 3a called yveacton or normod force.

F

www.sccsikar.com

v mg
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3] Tension -

The -fo'rc.e, exexded bd the end of aut
Sting , rope oy chain ogaindt pulling (applled) force
1A Callud +he Fenaon,

The cJluvecton of fencion is awoy from the body,

bﬂd‘f T_ =¥ Abb‘l-‘"eﬂl
| i S'hr'mg Force —>

IMPORTANT POINTS -

(id TIp shing is nextentible +hen Hhe magnitude of
acceliration bb— amtj numbey ob mnasses C-@ﬂﬂ@&"'eb‘-

thoughn S"rﬁ-nza AD abmada Aame.,
Cif) Lk S-hri'-na JA massless Haon Hae Zension 'I'E
A Aame evemeohens

a a
— —
= a|
m, mz-———p ‘La
LV 2l T8 T7 7777
m, .
MI.

(i) Tf there id no fichon betwan pully dnd sfiing Han
the tention wnl) same on both sics o pully .

NOTE -

T} thew s frichon bedween
String and pulley 'l'km,'rm%im
oo 1 dibtmxd- on both soles

oh PRMey;

M T

TIT 7 P77 7?7
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uy.| S.wg.iﬂg Force -

?V. .SPA;ﬂ% veslsts any chamge in s
Length. This yesishve fovce increases with Change in
Lanaxh. I+ ia a—w-&n by -

F = =K%

Hene X 44 the change in Len and K 4y the sprn
Covstant . g P

F = —-Kx

Neloton's Second Lauwd -

The yvede ofy chamge of linear Momendum of cc
body s olirectly propertioned Ao the external force applied
on 4t and thiy change in momentum tokes place in
the clivecton of the applied fovce.

Hence « dB oy T < dB
F clt F ot
—
= Fs m%‘_ﬁ = ?: ma

¥ Newtons second law gives the quantitative defnition of

forea.

APPLICATIONS OF NEWTON'S
SECOND LAW OF MOTION

» A cricketer lowers his hands
while catching the badll.
_m(v-u)
TR
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Newton's Thivd Llaw-

To en acHor |, Haore 44 odw an equed and
Opposite r&aﬁmf i

Th @ body A exents force T on anothesn body 1, then
B exerts o reacHom fovce R = —-F on A. The two
forces e ackng along the same Line.

R
Note - - A
Actiom amd reactiony fovce 1%
acts om chﬁwnr bodues hence they =
never comed each othey. ‘ i |
F=mg

* Newton's Hruivd law @ives the nedure of the foree

(t-e- fovcea aJwaJabs occuh IN padys.)

When you push on the wall, the wall pushes on you.

-

Impulse -

When a Jarge force act fov an extremely Short
durotion, ndther the magnitude of the force nor the Hme
fox which o acts is important. In such a cue, the total
effect of jovee b measuved.

The dotad effect of fovce 4 called impulse .
Iy a denge force acks on a body fox a small time +han

Impuls.a = Fovce % Eime
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Impu..ls.e, e .ff"xd._,l- F’P
For a finite inkerval of time from
1 do to
t2 Impulse
Impulee = Itl_:’d.i' 6T 4, t, t
1

Note -

(1) Poxr Fovee - Time qreph impulse JdA equal Jo the
aua unden dthe cuwswe.

(1) Fyom Newtom's seeomd Law T :=dP
ta

P

oY ; s =

F od = dp
t JF:,

oY Impu.\se T = E_'ﬁ: = A'F

Hence Impwlse o} a fovce 44 equal to the change In
momerdum. T4+ 34 Kknown as ‘Tmpulse momerdum Hheorem’.

(i) Tf Fav & the avenge magnitude ofy the force Hhen

fq, ta
L= Eu"-’u' = Ev{ou' = Fav:At
L, |
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Law of Conservabtion of Linean momentum -

I no external fovce acks on a system (TIscloded
Sxdbi-em) of oritov moars , Hhe totedl momendum ofy tHhae
sys8tem yemains Cevustant with time-

K t; Fext = © then PiniHat = Pina

The momentum before firing is zero. After firing, the net
momentum is still zero because the momentum of the
cannon is equal and opposite to the momentum of the
cannonball.

Velocity cannon to left is negative

Velocity of cannonball to right is
positive

( momentums cancel each other out)

Free bedy d.«'aﬁmm—

T+ 1 a alia,gmm of +he object iselated from its
swaroundings , with forcer applied do the bedy by the
vosuows Othen bodies thad inderact with it

Note - Torces that a body exerts on (tsely oY on other
boo\y e nevex included (n ﬁre,e, boclq cuota'\"qm.
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Rocket P*roPulS'ton -

The iniHed momerdum o} the yocket on s launch
Pool Wb Zexo, When it Wb fived, Hhe exhaurl gases ¥ush
downward at a high speed and to Gorwerve momendum the
Yocketr moved Upwonds.

Thrust on the vocket F= -Vdm
Heteo N_aqsﬁve Sign imdicedes Hhad
chvection of tHwust A oppesite to
the divechon of edcaping gaset.
m

Acceltradion o} the vockat a=-‘,§i‘iﬂ o oy
V = V‘a(nd"?j ofy exhaust gases
%ﬂ__ = tode of fued Comtumptin = Tode of ejectom of the fud
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MoHon of a body in Lijt

Whon o bOcLy o mass m
1 placed on a weighing machine
which 44 placed n a Upt, Hwen
actual wcia»ln-\- ofy the body s mg-
Thas force mg acts on a

we,ia»{njﬂ Machine which offers
a yeachen R a,qwm bg +Hhe reqolin8
LiIrr | mg

of wdgMna machme . S e

Note - 41i4 yeacton R exented by the Suwhiface of Centact
N the body Jd the apparent weight of the body.

Al When Hhe Lijt s moving upwards -
Net wupwand fovce on Lt 1

F = R-mg
ox ma = R-mg AR ‘]‘a
Hence apparent weight (R)u4
R = m(g+a) HEE
Abpartrt Weight > Achual Wejght -
2:] When the lipt 1a moving downward -
Net dovonward force on Ut ad
F = mg=K
0Y ma = mQ - =8 R la
Hence o pporunt mazhi (R) »
R = m(g_q) ¢L‘;|;‘l‘
Abpenent Weight < Actual Weight e

www.sccsikar.com

Note - Here m = my +Ma [Masd o Lt + Mass of body]
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Note -

(1) If Aift 48 o vest ox moﬁﬂ‘a wbwond oy downward
with Constont velotdity Hhan a=o and R =mg.

Hen co Apprunt lA}uaAd = Actual Nel'&H'

(ih) I¥ bb’f JA accdmc«ﬁng dornwoyd at the yate
0 ‘9’ Yun R=o0.

Hence  Appanand Wejght = o (liejgidlessness )

(W) Ik gt O acceleveding downwerd ot the vate of
a >3 then R = v,
Hence  Apposeand wua»l,\f 1 -W, which meany +he
body will Yise fyom Ahe floer of the Lt and
sfick Jo the Ceiling of the Aift.

Note -
IPR Lift U vetardodion wovrk a2 L&T B AT accelxahion

‘a’ £ livechon &3 ULt 47 velocity 3 opposite &= 2xft ¥,

o T T e R s
. —
e

S L L i © ]

Greater than
normal weight

A o] Less +han
i normal weight

S

zero weigh
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Acceleration of Block on Hovizontad Smooth sunface -

(1) When a puld dd hevizental - IR
Hte R=mM3 and F:=-ma o -LPF
¥ a = F FE L PNE L B
= i

(ii) Whan a pull Ja QC:HTIa at an Gmale 6 4o the horizontal-

R+ FSn6 = mg
oY R = mMg- F&nd
ond FloAB = mMma

a = FCosb /////l/j///////

144"
"

Accelenadion ©of Rlock on smeoth incined Plane

(1) Whon inclined plane 4 ad Rest -

Noyma) Reacton R = N@CMB

Force on object o.l:mra +he
incined plane

F = masine
OF ma = mgSiﬂe

a = %S‘lﬂe
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(i) when inchined plome ia given a horizental
accelonodion ‘b’ -
Since +he body Les n an
accelnrating  frome | an inital
fovce (Mb) acts on it in the
opposite divechon.

Noymad ReaeHon
R = m3lest -+ mMb 3in ©

and F =ma = ma!aine-mbcsw

a = 35%:19 — bCesb

Note - The tencition fox the body J0 be at vest yelohwe
fo +he Iimclined plane w Hwod a=o.
Hence  q = 9Sin® — blesd =0

O b = g-tam&
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Inehed Fame Of Yejpunce -

A now-cfccei.ﬁna:ﬁha_ tmme. ok Yejerence 1 Called
an ipnﬂ)d'{OJ fravoe of Yejprune . A frame o} rejehence
mMovMg with a  Constond velothy s an ivustied frame
O-b re,bu._uﬂcg,

Non- inevhad Rame Ob Yebcunu.-

An O(C.ce,lm,odins frame o}y Yejprente dA Colled ¢
novn- muwchal -ffam& ot re,bu;_u.m‘

Note~ A +otadin frame of vejernce ib Q noN- mevhal
»f(ame of Te)pch.?ncn. b{Caué.eJU it uA also om accelaaﬁﬁ%
ont (_ Cendvipetad accelwnation) -

Pseudo Fover ( foree dlue o trenha) -

Fseudo -f'OTCo_ YU P 'maJ.UJ appesent but mon-
ex|stent focee  Hnod fd’chngn Obsenvey vy o nominerhed
fromoe (o frame Mnoaa.ao‘m% acceluadtion)

*  [Reudo foxce 14 Mot a veal fovce . Whan we dyaw
a free bosly cicgrom of c mass, with vespect o
an lY\Ud‘l'a.! -Brame 0 YebU'IEhtLL,H\Uﬂ e q.Pph_f on,l.y
Hhe Yeal ’FOYCDS.CFEYLE& which are Getually ac:l-'m%
o the mark)

¥ But when a e body oUc\gmm A4 olvawn fov
a non-ivurhad frame o} Tejunce a " Pseudo foree"
(iv» addition 1o all veal }orws) has Ho be applied
to make +Hre equation F=ma Valid M Hhis
frame  also.
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Note - In Case o} Yotatin
pseudlo forca. 4A Collad

ap]c»be_d ftnr Cen:tnpdaj accelen otioxy -

Examples -
L' J TN N-mMg3 = mag
fa. m Tq, d
al T
(i G o

-7 ' e T T = myw” (Cen:hr'l:ﬁ.xﬂml foree)

o e o 5 N
4 Pseudo
Cevdvipetol accelmation = Yw?

Fom non-inudhiod Frume
NCoAG ngthmﬂu. (b-Oeolae)
NSing NSIY)B = MAQa
ma
Pseudo fofcz

i From - o me. 0
(T/de: “ Yebe}lﬁ;zn L% breme ¢h

TRy SR s :T TSmne = mq
TSinG -
f"a—
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Motion of Blocks vy Corntack

Condition Free body diagram Equation Force and acceleration
a
— F
F—-—f=ma a=
B _F). my .q_f f ™ my +ms
A
F a
a
F
—
F—f =ma a=
c £, Bl L B my +my +mg
A B
F m3 a
A |2 h—fp=mya S
e
T - mgF
f2 ™ Jo=iga S2 m; +my+mg

MoHon of Rlecks Commected by Mass Less shing

Condition Free body diagram Equation Tension and acceleration
a
F T F-T=ma 0=L
<« m my + my
B
A a
F
«—m J‘ e T T =mya T= il
«— mp my +my
a
= T F
1 T, =ma a=
Ll i 1=y my +ms +mg
c = F
= e !
A op T Tz T, -~ T, =mya T =
T; T| m |F «— m2 ——> Iy + my + Mg
e M2 >
L}
(my +my,)F
=) = T=
<2 ms N = lg=amge 2 My +my+mg
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Motion ofy Cemnected PRlock over o pU\U.L:L

Condition Free body diagram Equation Tension and acceleration
17 =T Z2mm
m 1‘ a BRa = iy=ng T1=729
l m +my
mg
P rr,
T il ¥ e mya =myg - Ty L.
AT lng my +my
aT m
A m, l a "
B &= my — iy
=
T, T;
1
m| 1 a ma =T, -mg T = 2myimy +msl
l m]_ +m2 ‘l‘ms
mg
5 i1
2] my| | a mea=meg+Ty-T | 1 ___ 2mms
£ mn +my +Mg
T ing"'Tz
m| AT
of [m] 47 N
A B ms| | a mga=mgg - Ty -,-3=4""'1["“2-1-1?13]4g
+ +m
B\rT2 ’I'msg m+my 3
ms| | a N
C
_ limg +mg)-my g
a_
Ta =2Ti my +m2 + mg
T Ty
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Condition Free body diagram Equation Tension and acceleration
s e T = ma
T P — rnl a= "12
Al my —>T my +my
T
T m
| o | ) P
3 m| | ma = myg-T m +me
| mag

a m, =y sin 6 g
ma = T-mgsing my +my
. 9’
- mg-T | T=Mmltsn
mya = myg iy St g

T- mgsina = ma a_(mzsinﬂ-nhsina’)g
my +my

n@a:@ggﬁ]ﬂ—]‘ T mlmg(sma'l'smﬁ}g
my + iy

Puu.uds -
The P'rohle.ms based on P“JJ"‘H'S becovnes very
eory uusi-na puﬂina. 'foru_ methodl

Accelirackion ofy the sydtem = — d’:;’" P"‘“‘;:&Lj"“"
mass pulled
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Note -
<A -t\\jpe B Qustionn B TER
accelinodion ok blocks veletive 1o
pulley ', cadewlate #3 oY ﬁT;T:T-B
ST Systern BT accelenation
civection % accoroung add =TT
Subtyact HIT %?‘H

=75 7% FBD B equodions .
JgAT FX_Rasily quertion H Sdve  (aiq
& TEHy B )

Mechaniced Ac\an-jo.ﬂe

The ~odio of the fovce produced by a machine
to the force applied fo 1, 44 Called mechanica)
ao’w:arﬁacde o the machine. Tt X wed in qssess'm%_
the perfoymance o} a machive -

Mechaniced MVQ'\*Q%Q _ Owiput foree - Fow

Tnput fovce Fin
107
Fov e 27T = Mg,
T4 4T T = m3
- 2
torece
Herne Fin= T
il M.A. = _F_:.’L“-'*' = mg
Fout = Fim M.A. = 2
M.A. = L
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