“Force and Newton’s Laws of Motion

Force (dTel)

Force Is A Push Or Pull Acting On An Object That Can Change Its State Of Motion Or Shape.
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“Force and Newton’s Laws of Motion

WHAT IS FORCE? REAL-LIFE EXAMPLES

\ {

Force is a push or pull that can change  Pushing a door open | Pulling a rope
an object’s \

Move an object

Stop an object

~ \\ /f' . \‘ ‘

Change its Gravity pulling | A magnet \
direction objects toward Earth attracting iron o
™ \
Change its l
shape Q\%




Force (del)
Il Important Points (& fag):

Force Can Move, Stop, Or Change The Direction Of An Object.

qc5 ot aeq bl THT Ahdl §, 2eh Ahdl g T I&ch! fGell dee dAdbdl gl

Magnetism
- Force Can Also Change The Shape Of An Object.
—_—
g5 d&q b 3MTPpId (Shape) &I off G dhdT 8l ]C = o K
Force Has Both Magnitude And Direction. L e
Acceler

1[0

g3 & UfdAToT (Magnitude) 3112 féerm (Direction) glail g1d &
maﬂ whdg,

- Hence, Force Is A Vector Quantity.

AT g T dfcel 2ifel (Vector Quantity) &l

- The SI Unit Of Force Is Newton (N).

§ I S| 5hTs odcel (Newton - N) gl



F = ma

Pl

acf

Force (newton, N)
< K]
Mass (kllogram kg)
CoJ0

Acceleration (m/s?)

Force depends on
how heavy an object
is (mass) and how
fast it speeds up or
slows down
(acceleration).

The S| unit of force is the

NEWTON (N)

It is named after
Sir Isaac Newton,
the great physicist
who discovered the
laws of motion and
gravity.

~
1 newton (N) is the force required to give
¢ 1 kg mass an acceleration of 1 m/s?.
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TYPES OF FORCES
1. Gravitational 2. Frictional Y 3. Normal 4. Tension 5. Applied
Force Force | Force Force Force

----‘

i
Pulls objects toward Opposes motion when Support force exerted | Pulling force transmitted directly on an object
the center of the Earth two surfaces rub by a surface through a rope, string by a person of

(or toward any other against each other. perpendicular to it. or cable. | another object.

mass).



- FORCE: S| AND CGS UNITS | a«: SI 3R CGS A= .

Force is a push or pull that can change the state of rest or motion of a body. | & & ya®T a1 Wig g it fdt fis &t fawmy a1 nfa &t e ) a5 g&ar 2|

S| (SYSTEME INTERNATIONAL) CGS (CENTIMETRE-GRAM-SECOND SYSTEM)
S| (3T ST AP UGld) CGS (¥dHter-um-a&s ugfa)
N | UnitofForce ~ newton (N) dyn  UntofForce ~ dyne (dyn)
g1 &Y 1S =& (N) a9 & 3PS - 81§ (dyn)
MLT] Dimensional Formula [ML 1—2] (MLT] Dimensional Formula (ML I_zl
fasfta & . MLT] feftar < - MLT
Force which, when applied on a mass Force which, when applied on a mass
Definition . of 1kg, produces an acceleration Definition - of 1g, produces an acceleration
B— : . of 1 m/s2. B— F of 1 cm/s?.
. gg & St 1 fabun g ) @ | . gg 9 S 1 U gHHE W ATE |
.1 m/s? @ROT IS BRI . 1 cm/s? @ROT I BRI
Relation with i ; 2 Relation with § = i 2
O Other Units I1N=1kgm/s Q Other Units § 1dyn =1g-cm/s
3= A @ Hay (1N =1kgm/s" 3= A3 QA ey | 1dyn=1g-cm/s?
- Aforce of 1 N gives 1 kg mass an A force of 1 dyn gives 1 g mass an
= Example . acceleration of 1 m/s?, =rad Example . acceleration of 1 cm/s?
_—-/; — . 1N & ad 1 fm gemmE #Y 1 m/s? _':/; B— . 13789 &1 &el 1 U ge9E @) 1 cm/s?
- I @R & B T &R AT B
CONVERSION 1N=10° dyn Since 1N = 1kg-m/s? and 1 dyn = 1 g-cm/s?, gfd 1N = 1 kg-m/s? 3R 1dyn = 1 g-cm/s?, ‘
HYTAI0T 1dyn=10-5N and 1kg=10°g,1m=10’°cm = 1N =10°dyn dur1kg=10°g,1m=10°cm = 1N =10°dyn R







.
A3
- . . B
Y w. .
x i 4
o
? - - b d L " e I\"‘



“Force and Newton’s Laws of Motion

Force (del)

Contact Force (9D §65):

1.Muscular Force (UeftT §e3)

2 Frictional Force (T0T §)

3.Tension Force (ddlTd dc)

4 .Normal Reaction Force (3ifelod d%)

Non-Contact Force (3&U$h §5):

1.Gravitational Force (I[&cdThHUT §¢5)

2.Magnetic Force (JdhIT §3)

3.Electrostatic Force (dg]defddh de3)

Contact Forces

Frictional force

Spring force

s N

Muscular force

Non-Contact Forces

M

Magnetic Force

9

Gravitational Force

Electrostatic Force






-~ TYPES OF FORCES / 9l & UbR <

/" Forces can be of two types: Contact Forces and Non-contact Forces.

Wg@méa’rmaséﬁ%’:aﬁaﬂ?ﬂ?-mam
. CONTACT FORCES / Wuds ac1 [ 2 ) NON-CONTACT FORCES / R-%udh ac j

A contact force acts when two objects are in physical contact | A non-contact force acts on an object without any physical contact.
3 Wil SRclieaner. wia fedt avg W e et +ifdres wuds & aet e e 2,
5Te &Y TV Uoh-gER & ¥ifds Tud F gt &, a9 St ot e &, 38 R-T9d a1 B £
3 T a1 Bed 8
N 7 N —_— i / e — N i y O <2 m— ~
Muscular Force Frictional Force Tension Force Normal Force Gravitational Force Magnetic Force Electrostatic Force Nuclear Force
(Uefra @«) (et &) GEICER)) (arf¥eia aa) (TTSETHYT F) (Fahia 7a1) (vifdes fagga aa) (i Ta)
& g ) ke,
% ool
G % "o Wil
: Friction between Pulling a bucket Table supporting An apple falls to A magnet attracts A rubbed balloon attracts Holds the nucleus
Pushing a box. shoe and ground. with a rope. a book. the ground. iron objects. small pieces of paper. of an atom together.
T diad i therT| @ik dfaadn | whAac@Srdiam | Ao grr Reara 2 wer Mo wirard) | e RS SIS I TR SO $ B oY & S @)
i a2 Z@el B B Bear B U H1Y &Y 1@ 2
\. \ \ /
Key Point / §& 9T1d: Key Point / &7 €Td:
Contact forces require physical touch. Non-contact forces act without physical touch.
T g1 & forg wifae wef smavas gar 21 R-wud aa fam wifds Tudh & arf & &1

@ Both types of forces are important in our daily life and in nature. | @ ¥R & o g9R s Sfaw 3R wpfa & Fgcagef 2
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Balanced Forces (Hqfod ) Unbalanced Forces (3r&qfehd §5)

BALANCED FORCES UNBALANCED FORCES
Equal In Magnitude And Opposite In Unequal In Magnitude or Not (1) 200, «— 0
—5—9; Direction Q—EO N Opposite In Direction @ —> 5o
ufeaoT FaTet 3 e faudtal R sre a Ren Ruda o g O
Do Not Change The State Of Motion. Change The State Of Motion.
ITfa &bt 3R o7l dGosdl I1fa 5t 3raR 96 ¢d 2l

Object Remains At Rest Or Moves
Object Accelerates Or Decelerates.

Uniformly. _ _
) deq A cIeuT AT ol gl 8l
qeq fRIT 2&dt & AT HATel ITes & desdll &l
Net Force = 0 Net Force = 0
A Book Resting On A Table. Pushing A Stationary Car To Make I, A

A1 e THl gedob| It Move ISl ol efarhT Gabe TATolT| ‘ F N
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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!
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Magnetism

B@a
Gravity Friction Acceleration



