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BALANCED AND UNBALANCED FORCES

Forces are pushes or pulls. They can change the motion of an object.

/‘\

BALANCED FORCE

When the forces acting on an object are equal in size
and opposite in direction, the forces are balanced.

Net Force = O N
(No change in motion)

\

-

UNBALANCED FORCE ~N

When the forces acting on an object are not equal
or not opposite, the forces are unbalanced.

Net Force = 10 N to the right
(Change in motion)

/o The object remains at rest or continues to move /o The object starts to move, stops, speeds up, )
at the same speed in a straight line. slows down, or changes direction.
e There is no change in the motion of the object. e There is a change in the motion of the object. 4
kk kk = J i
i UICK S Balanced Force: Unbalanced Force: Remeﬁr:
SlQJMM ARY —®~ Q Equal and opposite forces. Q Not equal or not opposite forces. Net Force decides
I ’ No change in motion. Change in motion. the motion!




HOW NEWTON DISCOVERED

: THE NEWTON’S LAWS OF MOTION - FRipteniisaiiieun @}
2 Ifad & A=A & @i FA D |

. 1 Grastiork gl The 3 Laws of Motion =
e e

i\

( 4 : ( Example / JaTERoT iR\
Law of Inertia el = y
S n a car stops
osorriiE W B W = v suddenly, your
pHILOS 2 Book / q¥: body tends to
NATURAL® Philosophiz }, WO keep moving.
1A P 2 ( s Sq MH Ha=ES
PRIN Cik Naturalis e o i P g el
. g atr in motion R
e ERTICA Principia 3 & 3R .
MATHEMA] Mathematica | > o (= m¥<
Year / ad: . Law of Acceleration Example / F5rg¥o1
1 687 3T &1 TR More force
- causes more
j H Small acceleration.
: . Force ﬂ Bran Hfis aa,
L (Ber aa) 3a=n yfers sawon)
: \& i/
In this book, Newton /5 ~
described the 3 Laws Law of Action - Reaction Example / 3318301
of Motion. feear - ufafssar &1 ffas Rocket goes
e up as gases
~\' He observed, questioned and thought deeply 3,;;5* 3 f:';m a'at: | push down.
- about the motion of objects. Reaction e F9T e ¢
321 acite b, we g 3R T R | i A $
74 AR et et tl

% # 7y ¥ any ¥ mevd | Rraw B J

From Curiosity to Discovery! ST @ 9@ a&!

SeEIEEE-EY X B

Observe Thmk Expenment Dlscover Write Change the World
(Faerea) (A=) (Zfrar @)

Newton's laws are the foundation
of classical mechanics and are
used in our everyday life!

e & form et i $ Afa ¥ Finghts Vehlcles Sports Machines
3R zaR s Sftaw & 39 i &) (3319) (ar&=) (@) (mff)j
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- 2 3T el (Sir Isaac Newton) o 1687 31 3Tt Ufdes Jedd

"Philosophiae Naturalis Principia Mathematica”, fad 3l U2

"The Principia” ®gl ATdl g,

3 9ifd (Motion) & dlel {1 §dTC, fAcg Newton'’s Laws of Motion gl ATdT &l

THE " Newton’s Three Laws of Motion (sgga & J1fd & diat faaer)
PRINCIPIA

1) First Law of Motion (W31 arfa faaan)
2) Second Law of Motion (fgdta J1fa fatasr)
3) Third Law of Motion (gdta 31fa faast)

GREAT MINDS SERIES '




“Force and Newton’s Laws of Motion

WS (Inertia) | Intwdea oL Vass (Zzwie])

¢ ¢ UIScd d&q I 3idfsifed I[OT Inherent property & fiidicb BIeUT IS ad rest state A g, dl ag faeTd /Rl A &l Zgal
2743 SL0]

1 UATE hedl & Inertia is the inherent property of an object due to which if the object is in the rest state, then it

tries to remain in the rest state.

Totedl (Discoverer): IBifadl Hdtadt (Galileo Galilei)

fd®Td vd “UidevT (Developed by): &2 3ilguich odcal (Sir Isaac Newton)




“Force and Newton’s Laws of Motion

[G@}W (Inertia) ]

(1) faderar &1 viscd (Inertia of Rest)
S WTscd & DICUT ddd faerdt sran & & 2gat o1 I dedi gl

Due to this inertia, a body tends to remain in its state of rest.

(2) oifd &1 viscd (Inertia of Motion)
S Ugcd b DhIeUT diq Teh Hieft ¢ar & Tdaret I1fd SaITe edal o1 UaTd dhedl gl

Due to this inertia, a body tends to continue moving with uniform motion in a straight line

(3) feem &1 viscd (Inertia of Direction)
& TTgcd & hIeUT diq Uit Ifad &t fAem gecset &1 fddter Hodt &l

Due to this inertia, a body resists any change in the direction of its motion.




“Force and Newton’s Laws of Motion

[Newton's First Law - =1+ h U W }— g dﬁ'ﬂﬁﬂm — Debinaton, o\)D foste

- A Body Continues To Be In Its State Of Rest Or Of Uniform Motion In A Straight Line Unless An External Force Acts On

It.

gfe g add faderet 3raeAT (Rest Position) 31 g, dl dg dd do faerer srae & € vt
- 3{1T Ifc pig aeq Infd &t @At (State Of Motion) & €, dl ag HATS AT (Uniform Speed) & Hitft 2&m A gt waft,

- Old dob 3 U¢ Dl arg] 9 (External Force) 1 of e

FW = |n{'c)dm obanaq,
Eronal Aaut







INERTIA OF REST

> (fasms 6 Sigcdn) =

The tendency of an object at rest to stay at rest unless acted upon

by an external force.

l fedt avg @1 fasm &t srawen A @A & ugft, 59 a&
T8 1 T AT A

JHW

Object at rest |
| staysatrest |
- fasm & sreen |
Ao fasmd |

AwEAHE

WHY DOES IT HAPPEN? / OHT &Y 2laT 82

(

[® - /"’ — @

Object at rest External force applied Then it changes state
(s & ara=wen) (arg®t g« sy Tan) (a& gg nfa & srawen F et 2)

>

An object at rest will stay at rest \

KEY TAKEAWAY forever unless an external
: force acts on it.
ﬂ@ did
fasma &t srawen ¥ avg a9 9
fasm o &t wedt @, 519 a6 39
R FTEH a6 7 AT S|

/

EXAMPLES / 3ST&30T A

3. Parked Car
(@S g8 BR)

4. Rock on Ground
(57t 9Y geeR)

1. Book on Table
(A5 R fFama)

2. Cup on Table
(AT W FY)

0 Stays at rest

0 Stays at rest Q Stays at rest O Stays at rest

5. Pen on Notebook
(i 9z 99)

6. Vase on Shelf 7. Fruits in Basket 8. Student Sitting
(AF W FeraH) (@8 & we) (371 g3 BT

-5 @&

Q Stays at rest Q Stays at rest Q Stays at rest Q Stays at rest

MORE EXAMPLES IN DAILY LIFE / fA= sfta= & 31k 3gEor b

12. Box on Floor
(ool wT v afaw)

9. Chair 10. School Bag 11. Door (Closed)
() (=g &) (&= Zzaran)

'+ 6 0 W

Needs push to move Q Needs pull to move Q Needs push to open Q Needs push to move 0 Needs push to move

13. Shopping Cart
(=iifem &)

Push Applied Starts Moving ( o
(&t sman ) (nfa oy gd) ‘ .
| Inertia of rest keeps
| things at rest.
fasm i srEaa

- aEgal B R
' T @@ R
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& INERTIAOF MOTION | fd #T o3 .

Inertia is the property of a body to resist any change in ‘ SIged arg 0T & forad sRoT B18 fig gt fRR sawen
its state of rest or uniform motion in a straight line. a1 guE A | Hieft Y@ F afay H srawen § gRad &1 oy wwan 21

WHAT IS INERTIA? | SiScd &1 87 EXAMPLES (IN DAILY LIFE) | f3 Sflaa & 3gravor

In Rest (Rest &1 53<a) In Motion (Motion T 5iga) Bus Starts ( qe @)  Bus Stops (@9 vl B) ( Table 9'°‘;TT”C" : Coin & Card (Rraw1 3R #7)

A body at rest tends to A body in motion tends to
stay at rest. stay in motion (same speed
and same direction).

When the bus starts, When the bus stops, Pulling the cloth quickly When the card is pulled
passengers tend to move passengers tend to move does not move the dishes quickly, the coin falls into
backward. forward. due to inertia. the glass.
fa § ffe g9 3 3R T 9o R gl 98 & T $H1 W et 3mr i BASTAYYT Y doit J Fiea W) H1E B duil J W ) &g
guE fen ¥ 71fy Svar @ aean 21 IR FFa & IR Fgba & gd7 39t 51 A B e e & firar 21

MORE EXAMPLES | 3R 3gmEvor

Seat Belt (e ¥w) Hockey Player (gi&! f@ars) Train Example (Y& &1 3518701 Book on the Table (3% W &t fam)
Seat belt keeps us safe by The hockey ball tends to Passengers feel a jerk A book on the table remains
opposing the forward motion stay in motion until another when the train starts at rest until a force acts on it.
of our body when the car force stops it. or stops due to inertia.

stops suddenly. g 6 afer ga a& nfa § ¥ & T T Y W fg;uwﬁsanaiaas
e I IS T W et & o a PE Ay T it et wEEE ﬁgama%za;::ww
YRR B IF oA | At B 39 7 AF| grar &1

B ' " KEY IDEA Inertia opposes change. More mass, more inertia.
Q (7= faar) Sigea ufkad= &1 faviy Sear 2 goga foraen 3iferss, Sigea Ia=r sifes|



INERTIA OF DIRECTION

= (feqT &Y Sigaadr) =

The tendency of an object to keep moving in the same direction

unless acted upon by an external force.

ot axg @1 3+t feem # nifa a=ne v &6t ugfy,
e d® 39 UR 918<1 a4 A 1A Sg |

' Object in motion
stays in the

' same direction

' unless an

. external force |
changes it.

L e arg |

C ot Rer

@ aerdt @ R,

o ae oY agh

- @@ 3§ Remr |

. Awmd___

~

WHY DOES IT HAPPEN? / 09T &Y glar 82

Y - @ - @9

Object is moving No external force It keeps moving in
in a direction changes its direction the same direction
\.(aﬁﬂﬂﬂﬁmi’fﬂﬁ?ﬂﬂt) (@Y agd ae Ren ¢l ageran) (axg 3@ Ren A aeredt @A B)
4 :/ An object in motion will keep moving \1 No External Force
(RN | e e o
H&q |91d | : |
. nfadfie ey feft g fRemd |
| TeAct @l 8, G dP DI ;
. aEdEaIEd RmAaEwdl |

EXAMPLES / 3<T&R01

2. Kicking a Ball
(¥ & &a J=n)

4. Water from Hose
(7eht @ Freserar ar-it)

F’\’:'—;-)

Q Continues in
same direction

1. Moving Car
(aeret g$ BR)

3. Flying Arrow
(3zan gan dR)

@ —=

Q Continues in
same direction

L

Q Continues in
same direction

Q Continues in
same direction

(3@ Ren & gereht Tt ) (3 Ren & et <t ?) (3t Ren & weran w@an ?) (3t fRonr & agar wan )
5. Ice Hockey Puck 6. Bullet from Gun 7. Boat on Calm Water 8. Airplane in Sky
(g7t 6t 7 (dges A PRt mief) (oria ar=ft 93 F1@) (3mas= F Izar AwE)
Q Continues in Continues in Q Continues in Q Continues in

same direction

(3t 2o & 3zan waT 2)

same direction

(3 fEonm gt < B)

same direction

(I Ror & gereht e ?)

same direction

(3@ o & gvdt wdf ?)

WHEN DIRECTION,CHANGES? / faem &a agad! 82
2. Ball Hit by Player

1. Car Takes Turn 3. Arrow Hit Target 4. Boat Hits Rock 5. Plane Changes Path

(R W33 W q3A ?) (et g g & 7Ren) (R @1a A zHTar R) (71a 9g= | A B) (Rmr= fRon ageran @)
Extemal force acts Extemal force acts Q External force acts External force acts External force acts
(mmmdmt) (mﬂmmﬂmt) (arg® @& &d Hvar @) (arg® @@ &1 T R) (are® a& &1d T R)
Push Applied Direction Changes 0
(m AT m) (m agH m t) Inertia of direction
keeps things
moving straight
until a force
changes the path.
fRom oY

a?ﬁm;‘:g'm

g a® S qo
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MOMENTUM

The product of an object’s mass and velocity. -

WHAT IS MOMENTUM? EXAMPLES

WHAT DOES MOMENTUM MEAN?

Momentum is a vector quantity that
describes how much “motion” an n BASEBALL
object has. It depends on both the An object with more mass, moving faster, or both, has more momentum. A 0.145 kg baseball thrown at
mass of the object and how fast it 40 m/s has a momentum of:
is moving. p=0.145 x 40 = 5.8 kg-m/s
THE FORMULA
2 BOWLING BALL
p =mxyv A 6 kg bowling ball rolling at
Where: 5 m/s has a momentum of:

p = momentum (kg-m/s) p=6x5=30kgm/s

m = mass (kg)

VvV = Velocity (m/s) MORE MASS MORE SPEED SAME DIRECTION a CAR
= More Momentum = More Momentum = Momentum in : ;

KEY POINTS that Direction

Momentum is a vector (has magnitude
and direction).

A 1200 kg car moving at
20 m/s has a momentum of:

p = 1200 x 20 = 24,000 kg-m/s

0O® 0O

, e Momentum helps explain how hard it is to stop an object.
If either mass or velocity increases, More momenturn = harder to/stop. a - SHOPPING CART
(TONIENTATRero s e WAV A 15 kg shopping cart pushed at
’ 2 m/s has a momentum of:

If velocity is zero, momentum is zero. ———

p=15x2=30kg-m/s

Momentum is “how hard it is to slow down or

“
: j S " REMEMBER: More mass or more speed = more momentum.
stop something that is moving.

'/w\‘ IN SIMPLE TERMS:



= MOMENTUM / 94T =

Momentum is the product of an object’s mass and its velocity.

Haw foeeft avg o geaw 3R 39F T BT UGB BT 8 |

p = Momentum (Ha%) — kg-m/s
m = Mass (gea9H) - kg
v = Velocity (@71) — m/s

p=mxyv

More mass or more velocity ‘G
means more momentum.

i gegwm= ar sftes an
&1 Aaeid Aftres |@am|

DIRECTION MATTERS / fRerm &1 1g
|

Momentum is a vector quantity. |
it has both magnitude and direction.

| uss qfeer afdr 2
@ g9H A9 3R fEem g1 g1a &1

e EXAMPLES / 3318301 .

1. Heavy Cart Moving Slowly 2. Light Ball Moving Fast
(vt mFt R wedt g¥)

3. Same Mass, More Speed = 4. Same Speed, More Mass
(Fa geamE, Afae an) (wmm= 3, Afes gaamm)
20 km/h

=, | glh —

(&= it A worht g6)

=

Small mass, large velocity
— High momentum
&9 geau, dftes 3 —
I gan

Large mass, small velocity
— High momentum
3ftrs geaa=, @d an —

| I Han

More mass —
More momentum

More speed —

More momentum

KEY TAKEAWAY
H& 91d

Iftrs a1 — s A ftre gegmm — Aftrs @3

MORE EXAMPLES IN DAILY LIFE / 2f9e Sftaa # 3R 3er8von

1. Moving Truck
(TTaT g3 <)

2. Moving Bullet
(et g€ e

3. Pushed Shopping Cart
(ererep1 & € 9o &)

i,

Small mass but very
high speed = High

4. Running Person

(Erzan gan =afdw)

High mass + speed

= High momentum momentum More push increases More speed increases
— + W ZAAH R TG s momentum momentum
= Fe7 GAN A = I=T |aA ftre eraep WaA FgTan @ f¥re & w3 agran @
5. Crashing Car 6. Kicked Football 7. Baseball Hit 8. Rolling Bowling Ball

(et g8 FR) (= &t ¢ pearte)

* 3 @

(et g difern afer)

Large mass and speed Small mass, high speed High speed after hit
— Very high momentum  — Good momentum — High momentum He'a-‘\.tyhball Y sp:ed
fors gegwm= ik an - 9 ZEAH, oS AT — Rz % Az i A — ig momenur'n
aga At wan 3resT "an JeT d@am wift g + A — I=w A

IMPORTANT POINTS / wgagui ard |

e Momentum increases if mass increases. e Unit of momentum = kg-m/s

e pic ok ol roird)) (Fan & g&1$ = kg-m/s)

¢ Momentum increases if velocity increases.

e |f an object is at rest (v = 0),
(37 ¥R W | &g 81)

its momentum is zero.

aRaxgfRR R (v=0),
al I [A YT g g

e Direction matters in momentum.

(dan ¥ f&en &1 "gea gt 81)

Momentum depends on both mass and velocity. A heavy object moving slowly can have the same momentum as a light object moving fast.

HAT gegH™ 3R A 1 U AR ean 81 Wit axg 1 ¥R e, goh! a¥g & dv e & aE HaAN S Hahdl g |
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[ e hl Wﬁl’qﬂ Newton's Second Law %/ Volue ab Fosue L= V-U
Cle] o AT+ 1,

The Rate Of Change Of Momentum Of An Object Is Directly Proportional To The External Force Applied On It,

fdeft aeq & "I (Momentum) Uflddsl &bl &¢ 3 U BIMT ITC aTg] 96 (External Force) & 3fc[uTd! (Directly Proportional) gl

e @alz, in momenkum




“Force and Newton’s Laws of Motion

{rqc\d-l hT T 9= Newton's Third Law] Fa}‘t(ﬁ, 5‘% Q/UU-O(AOO
P
+  UAD a1 ol IHD 6 Ued Opposite | ifill

Direction & UfafasdT g1 &,

+  Td far dar Ufafobdr dc5 3e3IT- 39T deq3il Ue

b1 hed 2l




ﬁ NEWTON’S THIRD LAW OF MOTION 9

e Bl ?[Fﬁ'ﬂ Tfd ﬁrcm
Forevery action, | ‘W RIS

there is an equal and @ﬁﬂﬁaﬁsﬂﬁw F12 Ny F21

opposite reaction.” ufafsear gidt % i « Action Force = Reaction Force
| - foban @@ = ufdafssar aa
7 J
N\
A body applies /\ The second body also Both forces act
force on another applies an equal and simultaneously.
body. Y M opposite force back. ’ i A v &
LG £ L o a5 oft v TG R HE
ae] W ad vd fagda aa . B ¢
am?ﬁ gl aqI9H e 8 | B ==
Action Reaction
(fosam ) (wfafssar)

J



IMPORTANT POINTS / Tgaquf ard

Q Action and reaction always occur together.
Action 3R reaction g9em WA-J1Y A F |

Q They act on different bodies.
A AT~ 3T I W B B @ |

Q Their directions are opposite.
giehl feond faudia gt &1

o Their magnitudes are equal.
g1 URHTOT IHH BT & |

e —
Foot pushes ground
backward.

& onfts & 4
$ 3R g a1 &

Ground pushes us
forward.

o= & 3 6
AR e 2t B

Wemoveforward.‘
g9 3 @ga 8

dqa® &1 1S g

—

h

Bullet moves
| forward.

| Teft 3w & 3R St 21

Gun moves
backward.

ag® 8 $ 3R
FeHT @rdt g1

- This backward motion
is called recoil.

- gq @8 & nfa &t
wfaara (Recoil)

. ®ed &

9 Rocket Launch

0 Swimming

awn

on
N e

— >

Ifbe waigor

Rocket throws gases = Swimmer pushes
downward. water backward.

deefdi B H | & orfl & e H

3R $Far 21 isﬂwmam%u

Gases push rocket

upward. Water pushes
g iz ) FugrH | swimmer forward.
IRuaE 3R E | o & @ am
- agra ¢
Rocket moves
upward.
e FR IoA §1

Balloon Release

TN BT I

:_’
& —

Air comes out
backward.

Tear | gar fie
e 21

Balloon moves
forward.

TEART A agan B




I Definition KR Mathematical Representation

Newton’s Third Law states that whenever one object exerts a force on another object, If object A exerts force qu on object B,
the second object simultaneously exerts a force of equal magnitude and opposite direction on first object. then object B exerts force Fg, on object A:

{3} Key Properties FAB = —FBA

(The negative sign indicates opposite direction.)

@ Real-Life Examples

/ Forces Always Occur in Pairs Action and reaction forces always exist together.

/' Equal in Magnitude Both forces have the same strength.

J Opposite in Direction They act in exactly opposite directions. 0 Rocket Launch Reaction
/ Act on Different Objects Action and reaction never act on the same body. Action B

Rocket pushes -y | Gases push
/ Simultaneous Forces They occur at the same time. gases down rocket up

——

/' Same Type of Force if action is gravitational, reaction is also gravitational.
If action is contact force, reaction is also contact force.

@5 Important Exam Points

4 Action and reaction forces do NOT cancel each other because they act on different
objects.

4 This law explains propulsion, recoil, and motion in space.

Foot pushes ! 2
- g'ound back [,.;

4 It applies to both contact and non-contact forces.







