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1. FIRST LAW OF MOTION

According to this law, every body continuesin its state of rest or

motion in a straight line unlessit is compelledby externalforce to

changethat state.

(i) This law is alsocalled law of inertia. Inertia is a virtue by which

a bodyopposesthestateof restor motion.

(ii)Forceis sucha factor,whichis essentialfor changein translatory

motionof a body.

(iii) Thefirst law of motiondefinestheforce.



1.ÖɨÜÑ¾ɟÒßÙɟȑÑ×Ö{Þ¾ɟÑȕÑ¾ɭyÑȓÞɟØ, Ţĕ×ɭ¾ÜØɡØ¤¾
ÞɠÐɠØɭ¿ɟÖʃyÒÑɭzØɟÖ×ɟÀȑÍ¾ɥȒĦÎȑÍÖʃØßÍɟßɮÅÔÍ¾
η¾}ÞȒĦÎȑÍ¾ɨÔÏÙÑɭ¾ɭεÙ¤ÔɟßØɡÔÙʬÛɟØɟÖÅÔȕØÑßɡɰ
η¾×ɟÅɟÍɟßɮ]

(i){Þ¾ɟÑȕÑ¾ɨÅîÍɟ¾ɟ¾ɟÑȕÑÕɠ¾ßɟÅɟÍɟßɮ]ÅîÍɟ¤¾ÀȓÌßɮ
ȒÅÞ¾ɭʬÛɟØɟ¤¾ÜØɡØzØɟÖ×ɟÀȑÍ¾ɥȒĦÎȑÍ¾ɟθÛØɨÐ¾ØÍɟ
ßɮ]

(ii)ÔÙ¤¾¥Þɟ¾ɟØ¾ßɮ, Åɨη¾ÞɠȑÑ¾ɟ×¾ɥεÙĚ×ɰÍØÌÀȑÍÖʃ
ÒȎØÛÍxÑ¾ɭεÙ¤zÛĤ×¾ßɮ]

(iii)ÀȑÍ¾ɟÒßÙɟȑÑ×ÖÔÙ¾ɨÒȎØÕɟθÝÍ¾ØÍɟßɮ]





2. SECONDLAW OF MOTION

According to this law, the rate of changeof momentum (mass×

velocity) of a body is proportional to the impressedforce and it

takesplacein the direction of the force.
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2. ÖɨÜÑ¾ɟÏȕÞØɟȑÑ×Ö
{Þ¾ɟÑȕÑ¾ɭyÑȓÞɟØ, η¾ÞɠθÒɰÊ¾ɭÞɰÛɭÀ(ÖɟÞ×ÛɭÀ) ¾ɭ
ÒȎØÛÍxÑ¾ɥÏØŢÕɟθÛÍÔÙ¾ɭÞÖɟÑȓÒɟÍɠßɨÍɠßɮ©Ø×ß
ÔÙ¾ɥȏÏÜɟÖʃßɨÍɠßɮ]



3. THIRD LAW OF MOTION

Accordingto this law, 'Everyactionhasits equalandoppositereaction"

3. ÖɨÜÑ¾ɟÍɠÞØɟȑÑ×Ö
{Þ¾ɟÑȕÑ¾ɭyÑȓÞɟØ, 'Ţĕ×ɭ¾ηŎ×ɟ¾ɥyÒÑɠÞÖɟÑ©ØθÛÒØɡÍŢȑÍηŎ×ɟßɨÍɠßɮ
"





Impulse:-

If a force acts on a body for a short duration Dt, then

impulseis definedasproductof forceand its time of action

Impulse= Force× Duration

I=F Ўὸ
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zÛɭÀ: -
×ȏÏ¾ɨ|ÔÙη¾ÞɠÄɨÈɡyÛκÐ¾ɭεÙ¤η¾ÞɠȑÑ¾ɟ×ÒØ¾ɟ×x¾ØÍɟßɮ, Íɨ
zÛɭÀ¾ɨÔÙ¾ɭ}ĕÒɟÏ©Ø}Þ¾ɥηŎ×ɟ¾ɭÞÖ×¾ɭȼÒÖʃÒȎØÕɟθÝÍ
η¾×ɟÅɟÍɟßɮ



REFERENCE FRAMES

Whenevertheobserveris situatedin spacethat is calledtheframeof reference.

The referenceframe is associatedwith a coordinate systemand a clock to

measurethe positionandof the eventshappeningin space.

ÅÔÕɠÒ×xÛɭà¾yɰÍȎØàÖʃȒĦÎÍßɨÍɟßɮȒÅÞɭÞɰÏÕx¾ɟţɭÖ¾ßɟÅɟÍɟ
ßɮ]ÞɰÏÕxţɭÖ¤¾ÞÖęÛ×ŢÌɟÙɡ©Ø¤¾Áîɠ¾ɭÞɟÎÅȓîɟßȓzßɮÅɨ
ȒĦÎȑÍ©ØyɰÍȎØàÖʃßɨÑɭÛɟÙɡÁÈÑɟ¨ɰ¾ɨÖɟÒÑɭ¾ɭεÙ¤ßɮ]





TYPES OF REFERENCE FRAME

a) Inertial frame of reference

b) Non-inertial frames of reference





MOTION IN A LIFT
Weight :-The pull of earth on any body under its gravitational influence is called the
weight of the body. This force is directed towards the centreof the earth. This force 
produces an acceleration on the body called the acceleration due to gravity

W=mg
ÕɟØ9 ,{Þ¾ɭ ÀȓȻĕÛɟ¾ÝxÌ ŢÕɟÛ ¾ɭ ÍßÍ η¾Þɠ Õɠ θÒɰÊÒØ ÒȗĖÛɠ ¾ɭ 
¿ɠɰÃÑɭ ¾ɨ ¾ßɟ ÅɟÍɟ ßɮÜØɡØ ¾ɟ ÛÅÑ] ×ß ÔÙ ÒȗĖÛɠ ¾ɭ¾ʃş ¾ɥ 
¨Ø ȑÑÏɴεÜÍ ßɨÍɟ ßɮ] ×ß ÔÙÀȓȻĕÛɟ¾ÝxÌ ¾ɭ ¾ɟØÌ ĕÛØÌ ÑɟÖ¾ 
ÜØɡØ ÒØ ĕÛØÌ ÒɮÏɟ ¾ØÍɟ ßɮ



If the lift is unaccelerated

R = mg 

If the lift is accelerated upward 

R = mg + ma 

If the lift is accelerated downward 

R = mg ςma



While upward motion you feel heavy weight while 
ƳƻǾƛƴƎ ŘƻǿƴǿŀǊŘ ǎŀƳŜ ǿŜƛƎƘǘ ŦŜŜƭǎ ƭŜǎǎΧ



MOTION OF A BLOCK ON A HORIZONTAL SMOOTH 

SURFACE 

When subjected to a horizontal pull 
R = mg
F = ma

a) When subjected to a horizontal pull 



b) When subjected to a pull acting at an angle (q) to the horizontal 

R = mg ςF sin̒
F cos̒ = ma



c) When the block is subjected to a push acting at an angle qto the horizontal 

: (downward)

R = mg + F sin̒
F cos̒ = ma



MOTION OF BODIES IN CONTACT

a) Two body system 
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█ □ aὊ Ὢ ά a

F=f+άὥ



b) Three body system:-



Ὂ Ὢ άὥ Ὢ Ὢ άὥ Ὢ=ά ὥ



MOTION OF CONNECTED BODIES 

a) For Two Bodies 

╡ □ ▌
F-T=□ ╪

╡ □ ▌
T=□ ╪



2) For Three bodies 

F=(□ □ □ ╪



MOTION OF A BODY ON A SMOOTH INCLINED PLANE 

□╪ □▌╢░▪Ᵽ
Therefore, a=gSinⱣ

R=mgCosⱣ
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MOTION OF TWO BODIES CONNECTED BY A STRING 

a) Motion of unequal masses suspended from a light frictionless pulley:-

For the motion of A 
╣ □ ╪ □ ▌

For the motion of B  
╣ □ ▌ □ ╪



b)

□ ▌ ╣ □ ╪

T=□ a





□ ╪ ╣ □ ▌╢░▪Ᵽ

╣ □ ▌ □ ╪





άὥ άὫὛὭὲ‌ Ὕ

ά ὥ Ὕ ά ὫὛὭὲ‍



FRICTION AND FRICTIONAL FORCE

If we slide or try to slide a body over a surface the motion is 
resisted by a bonding between the body and the surface. This 
resistance is represented by a single force and is called friction

yÀØßÖη¾ÞɠÞÍßÒØη¾ÞɠÔɦÊɠ¾ɨĦÙɟ{Ê×ɟĦÙɟ{Ê¾ØÑɭ¾ɟŢ×ɟÞ
¾ØÍɭßʅÍɨÀȑÍ¾ɟθÛØɨÐÜØɡØ©ØÞÍß¾ɭÔɠÃ¾ɭÞɰÔɰÐÞɭßɨÍɟßɮ]{Þ
ŢȑÍØɨÐ¾ɨ¤¾ÔÙʬÛɟØɟÏÜɟx×ɟÅɟÍɟßɮ©Ø{ÞɭÁÝxÌ¾ßɟÅɟÍɟßɮ



a) Friction is a non conservative force, i.e. work done against friction is 
path dependent.

b) In its presence mechanical energy is not conserved. Thus friction 
reduces efficiency of a machine. 

c) Normally with increase in smoothness friction decreases. But if the 
surface area are made too smooth by polishing and cleaning the 
bonding force of adhesion will increase and so the friction will 
increase resulting in 'Cold welding'



a) ÁÝxÌ¤¾ÀɮØȼȏïÛɟÏɡÜȒĆÍßɮ, yÎɟxÍÁÝxÌ¾ɭθÛȻʬÐη¾×ɟÀ×ɟ¾ɟ×x
ÒÎÒØȑÑÕxØßɮ]

Ôɠ) {Þ¾ɥ}ÒȒĦÎȑÍÖʃ×ɟɰȐŝ¾~ÅɟxÞɰØνàÍÑßɡɰßɮ]{ÞŢ¾ɟØÁÝxÌ¤¾
ÖÜɠÑ¾ɥÏàÍɟ¾Ö¾ØÏɭÍɟßɮ]

c) ÞɟÖɟę×ȼÒÞɭκÃ¾Ñɟ|ÔïÑɭÞɭÁÝxÌ¾ÖßɨÅɟÍɟßɮ]Ùɭη¾ÑyÀØ
ÞÍßàɭŝ¾ɨÒɦεÙÜ¾Ø¾ɭÔßȓÍκÃ¾ÑɟÔÑɟ×ɟÅɟÍɟßɮ©ØzÞɰÅÑ¾ɭ
ÔɰÐÑÔÙÖʃÛȗʬκÐßɨÀɠ©Ø{ÞεÙ¤ÁÝxÌÔïɭÀɟȒÅÞ¾ɭÒȎØÌɟÖĦÛȼÒ
'¾ɨġÊÛɭȒġÊɰÀ' ßɨÀɟ



Thereare threetypesof frictional force

a) Staticfriction

b) Dynamicfriction & Sliding friction

c) Rolling friction



a) The frictional force which is effective before motion starts between two planes 
in contact with each other, is known as static friction. Static friction is a self 
adjusting force with an upper limit, called limiting friction. The maximum force of 
static friction upto which body does not move is called limiting friction (fL)



If the applied force is increased further and sets the body in motion, the friction opposing the 
motion is called dynamic or kinetic friction. Kinetic friction is lesser than limiting friction. we 
require more force to start a motion than to maintain it against friction



When a body (say wheel) rolls on a surface the resistance offered by the surface is called 
rolling friction. In rolling the surfaces at contact do not rub each other. The velocity of point of 
contact with respect to the surface remains zero all the time although the centreof the wheel 
moves forward.



ANGLE OF FRICTION (f) 
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The angle of repose:-
minimum angle of inclination of the inclined plane at which a 

body placed at rest on the inclined plane is about to slide 

down in equilibrium condition.
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