Dear students (IXB) Science(Physics))
Teacher : BIPLAB DAS

Good morning .

Study materials for today (14th May,
2020) .

Go through the following topics :

1. Topic 9.2 First Law of Motion and

2. Activities 9.1,9.2 and 9.3 (pages 116
to 118, before topic 9.3)

3. The video clips .

After that write the following questions :

1. State Newton's first Law of Motion 3
times .

2. How many types of Inertia are there ?
Give example of each types .

Home work will be uploaded by
tomorrow 6 pm ( Friday, 15th May) .

That's all for today . Thanks . 137 4,
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removed completely, the objeet would
contlnue to move with the veloelly It has
acqulred ull then.

9.2 First Law of Motion

By observing the motion of objecls on an
inclined plane Galileo decuced that objects
move wilth a canstant speed when no foree
acts on them. He ebserved that when amarhle
rolls down an Inclined plane, ils veloclly
Increases [Fig, 9.5[n)]. In the next chapter,
you will learn that the marble falls under the
unbalanced forcee of gravity as (L rolls down
and altains a dellnite veloeky by the thme it
reaches the bottom. Its veloclty decreases
when it elimbs up as shown In Fig, 9.5(b).
Fig. 9.5(c) shows an marble resting on an ideal
frictiondess planc Inclined on both sides.
Gallleo argucd that when the marble (s
released from lefl, 1 would roll down the slape
and go up on the opposite side to the same
kelght from which it was released. Il the
inclimations of the planes on both sides are
equal then the marble will climb the same
distance that {1 covered while rolling down. If
the angle of Inclination of the right-side plame
were gradually decreased, then the marble
wotulld travel further distances till it reaches
the orlginal height. If the right-side plane were
ultimately made horlzontal (that s, the slope
Is reduced to zero). the marble would continue
to travel forever trying to reach the same
helght that 1t was released from, The
unbalanced [orces an the marble In this case
are zero. It thus suggests that an unbalanced
[external) foree Is required to change the
motion of the marble but no net foree is
neecled to sustain the untform motlon of the
marble, In practical sttuations It s difMecult
lo achleve a zero unbalanced lorce. This Is
because ol the presence of the frictional foree
acting opposlle to the directlon of motion.
Thus, In practice the marble stops afler
travelling some distance. The effect of the
fretional force may be minimised by using a
smoolh marble and a smoolh plane and
providing a lubricant on top of the planes.
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Flg. 9.5: [a) the dowmivand mation; (b) the umeard
motion af a marble on an Inclined plane;

aned {c] on a doulile inclined plane,

Newton [urther studled Gallleo's Ideas an
force and motlon and presented three
fundamental laws that govern the motlon of
objects. These three laws are known as
Newton's laws of motion. The first law of
molion Is staled as:

An object remains In a stale of rest or of
uniform motlon In o stralght line unless
compelled to change that state by an applled
force.

In other waords, all objects resist a change
in thelr state of motfon. In a qualllative way,
the tendency of undisturbed objects (o slay
al rest or to keep moving with the same
veloelty is called inertla, This Is why, the first
law of motion Is also known as the law of
inertia,

Cerlaln experiences that we come across
while travelling In a molorcar can be
explained on the basis of the law of inertia.
We lend to remain at rest with respeet to the
seal until the drives applies a braking loree
to stop the motorcar. With the application of
brakes, the car slows down but our body
tends to continue in the same state of motlon
because of its inertla. A sudden application
of brakes may thus cause Injury to us by
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Impact or colllslon with the panels in front.
Safety belts are worn to prevent such
accldents. Safety bells exert a force on our
body to make the forward moiion slower. An
opposite experience is encountered when we
are standing in a bus and the bus begins o
move suddenly. Now we tend 1o [all
backwards. This Is because the sudden start
him to become a medical of the bus brings motion to the bus as well
doctor. Accordingly, as to our [eet In conlacl with the floor of the
Galileo E_DIUUCd himself (1564 — 1642) bus. Bul the rest of our body opposes Lhis
far a medical degree at the motion because of Its inertia.

University of Pisa in 158:1 whict_l he never When a motorcar makes a sharp turn at
mmPlEtEd_hEcausc of hisyeal mtEfESt = a hlgh speed, we tend to get thrown to ane
mathematics. In 1586, he wrote his first side. This can again be explalried on the basis

scientific ook ‘The Little Balance [La
Balancitta]’, in which he descrihed of the law of Inertla. We tend to continue in

Archimedes’ method of finding the relative our straight-line motion. When an
densities (or specific gravities) of substances unbalanced force Is applied by the engine o

Galilea Galilei was born
on 15 February 1564 in
Pisa, Italy. Galileo, right
from his chlldhood, had
interest in mathematics
and natural phllosophy.
But his father
Vincenzo Galilei wanted

using a balance. In 1589, in his series of change the diectlon of motion of the
essays — De Motu, he presented his theories motorear, we slip to one side of the seat due
about falling objects using an inclined plane to the inertia of our bady.

to slow down the rate of descent. The [acl that a body will remalin at rest

In 1592, he was appointed professor of unless acted upon by an unbalanced force

mathematics at the University of Padua in | can be illustrated through the following
the Repuhlic of Venice. Here he contimied his activilies:

obhservations on the theory of motion and

through his study of inclined planes and the Ac tfcuity 0.1

pendulum, formulated the correct law for

uniformly accelerated ohjects that the ¢ Make a pile of similar carom colns on

distance the object maves is proportional to a table, as shown In Fig. 9.6.

the square of the time taken. «  Attempt a sharp horizontal hit at the
Galileo was also a remarkahble craftsman. bottom of the pile using another carom

He developed a series ol telescopes whose coln or the strker. Il the hit is strong

optical performance was much better than enough, the bottom coin moves cut

that of other telescopes avallable during those quickly. Once the lowesl coln is

da}rs_ Around 1640, he designed the first removed, the Inertia of the other coins

pendulum clock, In his book 'Starry makes ther ‘fall’ vertically an the tahle.

Messenger’ on his astronomical discoveries,
Galileo claimed to have seen mountains on

the moon, the milky way made up of tiny W =
stars, and four small bodies orbiting Jupiter. y = }?f é
In his books 'Discourse on Floating Bodies® 'é_

L)

and 'Lelters on the Sunspols’, he disclosed
his observations of sunspots.

Using his own telescopes and through his )
observations on Saturn and Venus, Galileo
argued that all the planets must orbit the Sun
and not the earth, contrary to what was
believed at that time.

Fig. 9.6: Only the carom coin at the bottomn of a
plle is remaved when a fost moving carom
coin (ar strilcer) hils iL
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Activity 9.2

#  Set a [ive-rupee cein on a stiff playing
card covering an empty glass tumbler
standing on a table as shown in
Fig. 9.7.

*  Glve the card a sharp horizontal flick
with a [inger. Il we do it fast then the
card shools away. allowing the coin to
fall vertically into the glass tumbler due
to its inertla.

. The inertia of the coln tries to malntain
its state of rest even when the card
flows off.

Fig. 9.7: When the playing card is flickec with the
Jinger the coin placed over I falls in the
tumbler.

Activity 9.3

Place a water-filled tumbler on a tray.
Hold the tray and turn around as fast
as you can.

*  We observe that the water spills. Why?

Observe that a groove is provided in a
saucer [or placing the tea cup. Il prevents
the cup from toppling over in case of sudden
Jerks.

9.3 Inertia and Mass

All the examples and activities given so far
Illustrate that there is a resistance offered by
an object to change its state ol motion. Il' it is
at rest it tends to remain at rest; If it is moving
it tends to keep moving. This property of an
object is called its inertia. Do all bodies have
the same Inertia? We know that it is easier to
push an empty box than a box [ull of books.
Similarly, if we kick a football it flies away.
But il we kick a stone of the same size with
equal lorce, it hardly moves. We may, in [act,
get an Injury in our [foot while deing so!
Similarly, in activity 9.2, instead of a

118

flve-rupees coin If we use a one-rupee coln, we
find that a lesser force is required to perform
the activity. A force that is just enough to
cause a small cart to pick up a large velocity
will produce a negligible change in the motion
of a train. This is because, in comparison Lo
the cart the train has a much lesser tendency
to change ils state of motion. Accordingly, we
say that the train has more inertia than the
cart. Clearly, heavier or more massive objects
offer larger inertia. Quantitatively, the inertia
of an object is measured by its mass. We may
thus relate inertia and mass as follows:
Inertia Is the natural tendency of an object to
resist a change In its state of motion or of
rest. The mass of an object i1s a measure of
its inertia.

uestions

1. Which of the following has more
inertia: (a}) a rubber ball and a
slone of the same size? (b) a
bicycle and a train? (c] a five-
rupees coin and a one-rupee coin?

2. In the following example, lry lo

identify the number of times the

velocity of the ball changes:

"A_football player kiclks a_football

to another player of his team who

Icickes the football towards the

goal. The goallkeeper of the

opposite team collecis the football
and Ieicks it towards a player of
his own team”.

Also identify the agent supplying

the force in each case.

Explain why some of the leaves

may get detached from a tree if

we vigorously shalee its branch.

4. Why do you Jall in the forward
direction when a moving bus
brakes to a stop and fall
baclkwards when it accelerates
Jrom rest?

@

9.4 Second Law of Motion

The first law of motion indicates that when
an unbalanced external force acts on an

SCIENCE
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