PHYSICS

MOTION AND LIQUIDS

Motion
Inference

e Abody is said to be in the state of motion, when it continuously change its position with
respect to time.

Measuring the rate of motion

e The distance covered when traveled along a straight line is known as displacement.

Inference

® The shortest distance, or traveled along a straight line, is know

Uniform Motion and Non Uniform Motion

TotalDistancetravelled

Speed = -
Timetaken

e Speed is measured in m/s (or) ms™
Velocity
e Velocity is the displacement made in one second (or) rate of change of displacement.

® Rate of change means, change per second.

. Displacement
Velocity =  time
ime




Uniform velocity

e Equal displacement covered by a body in equal intervals of time is known as uniform
velocity

Rate of Change of Velocity

e Acceleration is the change in velocity of an object per second or rate of change of
velocity.

Changeinvelocity

Acceleration =

Timetaken

efe i:fation.:is égative (retardation)

® If the velocity of the body decreases with time, the-a
and the motion is called decelerated motion., '

Graphical Representation of Motion
Distance — time graph

° Thga’”él;écxlgraf'cioh“gr':g celération due to the gravitational force of earth is known as
The average value of ‘glis'9.8 m/s’

e Uniform circular motion, the magnitude of the velocity is constant at all points and the
directrion of the velocity changes continuously.

® Oneradian is the angle subtended by an arc of a circle of length equal to its radius at the
centre of the circle

Angular displacement

e The angle covered by the line joining, the body and the centre of the circle (radius
vector). It is measured in radian.

Angular velocity




angulardisplacement

Angular velocity = -
timetaken

w=0/t
the unit of angular velocity?

It is radian / second
Relation between linear velocity and angular velocity

e Linear velocity = Radius of the circle x Angular velocity
Centripetal Force and Centrifugal force

e The constant force that the acts on the body along the radlus towards the centre and

Again, centripetal force, F = mrw? (since,,.vu:t.tru')-')f
Sample

: . tr}ipeta:ﬂl force is

® Stone tied to: he end of strlngand rotated in a cm:ul rpat
provrded-~-bv the ten5|on in the string. ... ’

* Wheha car takes a turn on the: road the fr|ctt glﬁ,fe'r"ée between the tyres and the road

prowdes the centrlpetal forcet

® Inthe cage of plan revélvin“g""’ro"i]‘hd the sun or the moon revolves around the earth,

the centrlpetal force IS pfowded by the gravitational force of attraction between them.

* For ,ectron revolving around the nucleus in a circular path.

e The force, which is equal in magnitude but opposite in direction to the centripetal forces
in known as centrifugal force.

¢ While churning curd, butter goes ot the side due to centrifugal force.

® A cyclist turning a cornet leans inwards. Now the frictional force (centripetal force) is

muv2
balanced by the centrifugal force —

Liquids

e Liquids flow from one place to another. They have a definite volume. They take the
shape of the container.




e Liquids show very little change in volume.
e Liquids are incompressible.
Upthrust and Buoyancy
e The buoyant force is equal to the weight of the liquid displaced.

e The buoyant force (upthrust) acts through the centre of gravity of the displaced liquid
which is known as centre of buoyancy.

Archimedes
® Archimedes discovered many important principles of statics.ai

Lever

® Heinvented the water screw for |rr|gat|ng the fil eds of Egypt. He dlscovered the principle
of lever.

Archimedes Principle__:...v-z

° Wher}g, ody is tmmersed in fluid (liquid or gas)

xperiences an-apparent loss of weight
WhIChAIS eq}ual to-the weight of the ﬂLIId dlsplaces P

Relative DenS|ty

. Density ofa bodyrsdefmeasthemass per unit volume of the body.

Angular veIQCI = -
g _ b Volume

Unit ofgﬁeﬁsity is Kgm
Relative density

e Relative density is defined as the ratio of density of the body to the density of water. It
has no unit.

® Aniron piece floats in mercury, but sinks in water. This is because the density of mercury
(13600 kg m™) is greater than the density of water (1000 kg m™).

® Aship made up of iron floats in water. This is because the ship is hollow and contains air.




