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1. FIRST LAW OF MOTION

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

motion in a straight line unless it is compelled by external force to

change that state.

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

a body opposes the state of rest or motion.

(ii)Force is such a factor, which is essential for change in translatory

motion of a body.

(iii)The first law of motion defines the force.



1.मोशन का पहला ननयमइस कानून के अनुसार, प्रत्येक शरीर एक
सीधी रेखा में अपने आराम या गनि की स्थिनि में रहिा है जब िक
कक उस स्थिनि को बदलने के ललए बाहरी बल द्वारा मजबूर नहीीं
ककया जािा है।

(i)इस कानून को जड़िा का कानून भी कहा जािा है। जड़िा एक गुण है
स्जसके द्वारा एक शरीरआराम या गनि की स्थिनि का ववरोध करिा
है।

(ii)बल एक ऐसा कारक है, जो ककसी ननकाय की ललप्यींिरण गनि में
पररवितन के ललएआवश्यक है।

(iii)गनि का पहला ननयम बल को पररभाविि करिा है।





2. SECOND LAW OF MOTION

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

velocity) of a body is proportional to the impressed force and it

takes place in the direction of the force.

Mathematically, 𝑭∞
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2. मोशन का दसूरा ननयम
इस कानून के अनुसार, ककसी प िंड के सिंवेग (मास × वेग) के
 ररवर्तन की दर प्रभापवर् बल के समानु ार्ी होर्ी है और यह
बल की ददशा में होर्ी है।



3. THIRD LAW OF MOTION

According to this law, 'Every action has its equal and opposite reaction"

3. मोशन का र्ीसरा ननयम
इस कानून के अनुसार, 'प्रत्येक किया की अ नी समानऔर पव रीर् प्रनर्किया होर्ी है
"





Impulse:-

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

impulse is defined as product of force and its time of action

Impulse= Force × Duration

I=F× ∆𝑡

I=
∆𝑃

∆𝑡
× ∆𝑡



आवेग: -
यदद कोई बल ककसी छोटी अवधि के ललए ककसी ननकाय  र कायत करर्ा है, र्ो
आवेग को बल के उत् ाद और उसकी किया के समय के रू में  ररभापिर्
ककया जार्ा है



REFERENCE FRAMES

Whenever the observer is situated in space that is called the frame of reference.

The reference frame is associated with a coordinate system and a clock to

measure the position and of the events happening in space.

जब भी  यतवेक्षक अिंर्ररक्ष में स्थिर् होर्ा है स्जसे सिंदभत का फे्रम कहा जार्ा
है। सिंदभत फे्रम एक समन्वय प्रणाली और एक घडी के साि जुडा हुआ है जो
स्थिनर्और अिंर्ररक्ष में होने वाली घटनाओिं को मा ने के ललए है।





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 centre of the earth. This force 
produces an acceleration on the body called the acceleration due to gravity

W=mg
भार: -इसके गुरुत्वाकितण प्रभाव के र्हर् ककसी भी प िंड  र  थृ्वी के 
खीिंचने को कहा जार्ा है शरीर का वजन। यह बल  थृ्वी के कें द्र की 
ओर ननदेलशर् होर्ा है। यह बल गुरुत्वाकितण के कारण त्वरण नामक 
शरीर  र त्वरण  ैदा करर्ा है



If the lift is unaccelerated

R = mg 

If the lift is accelerated upward 

R = mg + ma 

If the lift is accelerated downward 

R = mg – ma



While upward motion you feel heavy weight while 
moving downward same weight feels less…



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 – F sinθ
F cosθ= ma



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

: (downward)

R = mg + F sinθ
F cosθ = ma



MOTION OF BODIES IN CONTACT

a) Two body system 

𝑭 = 𝒎𝟏 +𝒎𝟐 𝒂

𝒇 =
𝒎𝟏𝑭

𝑴𝟏 +𝑴𝟐



𝒇 = 𝒎𝟐a𝐹 − 𝑓 = 𝑚1a

F=f+𝑚1𝑎



b) Three body system:-



𝐹 − 𝑓1 = 𝑚1𝑎 𝑓1 − 𝑓2 = 𝑚2𝑎 𝑓2=𝑚3𝑎



MOTION OF CONNECTED BODIES 

a) For Two Bodies 

𝑹𝟏 = 𝒎𝟏𝒈
F-T=𝒎𝟏𝒂

𝑹𝟐 = 𝒎𝟐𝒈
T=𝒎𝟐𝒂



2) For Three bodies 

F=(𝒎𝟏 +𝒎𝟐 +𝒎𝟑)𝒂



MOTION OF A BODY ON A SMOOTH INCLINED PLANE 

𝒎𝒂 = 𝒎𝒈𝑺𝒊𝒏𝜽
Therefore, a=gSin𝜽

R=mgCos𝜽



𝑹𝟏 = 𝒎𝟏𝒈
𝑻𝟏 = 𝒎𝟏𝒂

𝑹𝟐 = 𝒎𝟐𝒈
𝑻𝟐 − 𝑻𝟏 = 𝒎𝟐𝒂

𝑹𝟑 = 𝒎𝟑𝒈
𝑭 − 𝑻𝟐 = 𝒎𝟑𝒂



MOTION OF TWO BODIES CONNECTED BY A STRING 

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

For the motion of A 
𝑻 = 𝒎𝟏𝒂 +𝒎𝟏𝒈

For the motion of B  
𝑻 = 𝒎𝟐𝒈 −𝒎𝟐𝒂



b)

𝒎𝟐𝒈 − 𝑻 = 𝒎𝟐𝒂

T=𝒎𝟏a





𝒎𝟏𝒂 = 𝑻 −𝒎𝟏𝒈𝑺𝒊𝒏𝜽

𝑻 = 𝒎𝟐𝒈 −𝒎𝟐𝒂





𝑚1𝑎 = 𝑚1𝑔𝑆𝑖𝑛𝛼 − 𝑇

𝑚2𝑎 = 𝑇 −𝑚2𝑔𝑆𝑖𝑛𝛽



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

अगर हम ककसी सर्ह  र ककसी बॉडी को थलाइड या थलाइड करने का प्रयास
कररे् हैं र्ो गनर् का पवरोि शरीर और सर्ह के बीच के सिंबिंि से होर्ा है। इस
प्रनर्रोि को एक बल द्वारा दशातया जार्ा है और इसे घितण कहा जार्ा है



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) घितण एक गैर रूद़िवादी शस्तर् है, अिातर् घितण के पवरुद्ि ककया गया कायत
 ि  र ननभतर है।

बी) इसकी उ स्थिनर् में यािंत्रिक ऊजात सिंरक्षक्षर् नहीिं है। इस प्रकार घितण एक
मशीन की दक्षर्ा कम कर देर्ा है।

c) सामान्य रू से धचकनाई ब़िने से घितण कम हो जार्ा है। लेककन अगर
सर्ह के्षि को  ॉललश करके बहुर् धचकना बनाया जार्ा है औरआसिंजन के
बिंिन बल में वदृ्धि होगी और इसललए घितण ब़ेिगा स्जसके  ररणामथवरू 
'कोल्ड वेस्ल्डिंग' होगा



There are three types of frictional force

a) Static friction

b) Dynamic friction & 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 centre of the wheel 
moves forward.



ANGLE OF FRICTION (f) 

𝒕𝒂𝒏∅ =
𝒇

𝑵
=
𝝁𝑵

𝑵
= 𝝁



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.



𝑭 = −𝒖
𝒅𝒎

𝒅𝒕
−𝒎𝒈



Siphon
A tube used to convey liquid upwards from a reservoir and then down 

to a lower level of its own accord. Once the liquid has been forced into 

the tube, typically by suction or immersion, flow continues unaided.

The Banu Musa brothers of 9th-century 
Baghdad invented

Q.5) During projectile motion the properties 
that remains unchanged

a) Acceleration & momentum
b) Acceleration and Kinetic energy
c) Acceleration and horizontal velocity
d) Force and vertical velocity







Levers is a simple machine consisting of a beam or rigid rod pivoted at 
a fixed hinge, or fulcrum. A lever is a rigid body capable of rotating on a 
point on itself. On the basis of the locations of fulcrum, load and effort, 
the lever is divided into three types.

a) first class
b) second class
c) third class









Hydrometer:-an instrument for measuring the density of liquids.

It was discovered by Nicholson in 1790.


