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In the previous classes, | have
learnt that

o Different modes of transport
are used to travel from one
place to another.

s Measuring things is very

important in our day-to-day life.

e We use different measuring
instruments to measure
different things.

e Length is measured to know
how long an object is.

¢ Objects are weighed to know

the amount of mass contained

in them.

* Liquids are measured using
measuring containers,

¢ Time is measured in hours,
minutes and seconds.

¢ Temperature of an object can be

measured using thermometer.
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W Look at the pictures and circle the odd one out. Explain yoy,
choice in the space provided below each set of pictures.

In this chapter, | will learn about:

» History of transport
e Measurement

e Standard units of measurement

e Measurement of length
s Motion
o Types of motion
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HISTORY OF TRANSPORT

Farly hu_mans used to trave] by foot and
using animals to carry them and their go
changed the way people travelled. Carts
goods. People used hollow woodep lo

carry their goods themselves. After a while, they started

ods from one place to another. Later, the invention of wheel

drawn by oxen or horses were made to carry more people and
gs to trave] across rivers. Later, they made boats to sail on water,

and steam engine changed the way the people and goods were transported

from one place to another. [ i i
ater, the invention of aetoplane by Wright brothers was a revolutionary step in

the history of transportation.

At present, several advanced modes of
transport such as cycle, bike, scooter
R )
autorickshaw, bus, truck, train, ship
)

Transportation has become so advanced that we have reached

to the space through s fts. Ast ts wh I

fane an - P gh spacecraits. Astronauts who travel into

aerop d §pacecraft are available Space cannot throw their waste out into space, because it

for transportation. might hit a spacecraft. Therefore, empty cargo spacecraft is
used to load waste and transported back to Earth. As it dives

I;towards the ground, it gets so hot that it burns up.

Fig. 11.1 History of transport

MEASUREMENT

The process of determining the
measurement. A physical qua

length, size and amount of a physical quantity using specific devices is called
ntity has to be measured with respect to some fixed quantity. The fixed

Quantity we use to measure the physical quantity is called its unit. In order to measure any quantity,
we should know the unit of measurement and the number of units that quantity measures. For
example, if the measurement of a quantity is 10 cm, then cm is the unit and 10 is the number.

3

It | ent.
A unit is used as a standard of measurem
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In ancj ; i
ent tim . i
tMIES, people used different body parts such as handspan, footspan, cu bit and pace

for measuremeny,
;Iandspan: Distg
om the tip of the thump to the tip of the lirtle

Jinger whes, Stretehed, is called 4 handspan. Using

a hands :
Pan for Measuring short lengths is a

Measuring the |

nce measiyred by a human hand

([let;s|investizate

| Measure the length of a desk in your classrogm 1

£

with your handspan. Ask two of your friends o
do the same using their handspans. Compare
the results. Is this method of measurement of

length accurate?

——

her handspan whil. knitting,

F :
COISpan: The length between the toes and heel of a foot is called footspan.

Cubit: 77 length between the elppy and tip of middle finger of open palm is called a cubit.

Pace: .
ace: One natyrg] step (about 30 inches long) is called a pace. One way to measure ground distance i
the pace count,

.

(b) Footspan .

[
23
<
-

(c) Cubit

Fig. 11.2 Body parts used for measurement !

Aim: To measure the length of your classroom using footspan and a measuring scale
Materials required: A measuring scale

Procedure:
1. Measure the length of your classroom using your footspan. Measure the same length using a

measuring scale.
2. Ask two of your friends to measure the length of the classroom using their footspans and then using a |

measuring scale.
3. Record all the measurements in the observation table and compare the results

Observation table:

o

%

From the above activity, we can conclude that the ancient methods of measurement are not reliable
2 the length of body parts varies from one person to another. Therefore, there is a need for standard

units of measurement.

A\
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sTANDARD UNITS OF MEASUREMENT

he French
[n 1670, 1 astronomer and matici i
ma : :
casurement called the metric thematician Gabriel Mouton created a standard set of units of

System. This system was standardized in Republican France in 1790.

Measurement does not solve the problem. All over the world, people

of stan. H . . . .
dard units of measurement. For the sake of uniformity, scientists

oIl over the world have accepted 4
. common set of i .
Imernatlonal Systems of Units o standard units of measurement called the

o the ST units. Scientists of different countries adopted the SI units
in 1900.

The SI unit for length is metre,

People in different parts of the
MKS system and FPS system.

the ST unit of mass is kilogram and the SI unit of time is second.

world also use other systems of measuring units such as the CGS system,

Table 11.1 shows the units of 1ength, mass and time in different unit systems.

Table 11.1 Units of length, mass and time in
different unit systems

System

-2 | th ' ¢ The unit of a quantity is written in small letters.
| jlces | _ centimetre am : s ¢ The symbol of a unit is also written in small
EvKs | metre kilo grém ‘o a: letters. If it is named after a scientist, then it is
I ——— econ 4 N . .

T TR e written in capital letter.
ke foot pound second °
s L - mb
Based on the size of the object we need to iy metre. m
measure, we choose an appropriate unit. The . kilogram = kg
units millimetre and centimetre are used to e k = s fisecond.ri ;L Ll g
measure shorter lengths, metre is used to s = \mamaictiasclontist) pEIEPSI

measure lengths such as a piece of cloth. To
measure very long distances such as the distance from one
place to another, the unit kilometre is used.

Table 11.2 shows the commonly used units of length,
mass and time.

oth ~ Mas i i Mne YRR
@—H'l-ﬂ_limetre — 1 centimetre 1000 milligrams = 1 gram ; 1000 milliseconds = 1 second -
'1"06 Eentimetre B atre 1000 grams = 1 kirlogram AT f.60_sgt_:onds.= 1 minute : ‘
1000 metre = 1 kilometre 100 kilograms = 1 quintal 169 minutes™=1 hour

i 10 quintals = 1 metric ton ‘: 24 hours = 1 day

7 days = 1 week
4 weeks = 1 month
B T T - 12 months = 1 year (365 days = 1 year)

— = 3 " 10 years = 1 decade t

1 10 decades = 1 century (100 years) * Al

: i s e S R - x —
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Measuremeng of Length
Length is the distan
It can be measured
tape. Vernier calipe
measuremengs,

ce Ofsomethiug from one end to the other.
using a measuring scale (ruler) or a measuring
rs and screw gauge are used to make accurate

Zig, 11.3 A measuring scale or rul
Correct Measurement of length o er
The correct mer

for measuremen
While measurin

1.
2.

e -| tools with correct mark;
hod of measuring length or distance is using the standard LO(lJIG & 6Fa pendil o Ingg
t. The scale in the geometry box can be used to measurc [h(.: engtl ts | o

i cche | Hoints.
g the length using a scale, we should take care of the following |

Ensure the scale is kept straight and aligned along the length of the object.

) i int fr
Place the scale on the object in such a way that zero of the scale is at the starting point from
where the length is to be measured.

3. Ensure thar the ends of the scale are not 4.8 cm (¥)
broken. If the edge of the scale is broken 4.9 cm (%)

Or worn out, start the measurement from

any other clear marking, Later subtract
the initial reading from the final reading.
For example, if initial reading is 3 cm
and final reading is 9 cm, then subtract

3 from 9. You will get the length of the h

object as 6 cm.

A ]

i- Jkls‘l {Ilsl“e . tl ;:!/J”’f 1 4 il]’ I”)J/TIII”.\\\\\\\\\
Y eve z

above the point where the measurement Fig. 11.4 The correct method of taking a measurement
is to be taken.

Measuring length using a divider

A divider and a scale can be used to measure the distance between two points.

Keep the divider in such a way that each tip is at the points, say A and B as shown in Figure 11.5 (a).
Then without disturbing the divider, place it on a scale as shown in Figure 11.5 (b). Take the readings
corresponding to the tips of the divider. The difference between the r

eadings gives the distance
between the two points.

(2) (b)

\alt
11
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Measuring the lenggy, o the curved line
Can you measure t.he length of 5 curved line ye Clirved line
scale? It is not possible to direct g a

ly mexs —
| : casure the lenpely of
L curved line using a scale, A thread o a strin g l] " )
as can be 4 N
used to measure the length of e curved lineg ) ﬁ
: -
N

thread. Stretch the thread along the length of l —‘ Thread
a_nd measure the diStaHCe betWeen the o 4 scale \"grrrrnrn*[nrrnnrlnrqrmlrrn]mrzmrrrrngtrrr[mr;nq
4 0 marks on - — ———
the thread. -
Fig. 11.6 Measuring length of a
o curved line using a thread and a scale
Importance of Estimations

In many cases, we need accurate measurements of
PhYSlcal quantities. Hence, to be accurate, special

ices are used. F i
devfces . For example, t0 measure fractmns The time-keepin ices in India are provided
of time, we use stop watch that can show time in ping serv n p

1s by the National Physical Laboratory, New Delhi.
mlﬂlSeCOﬂdS- 'To measure mass of finite Objects, The clock they use can measure time intervals

we use physical Weighing. HOWEVCJ.‘, In some with an accuracy of one-millionth of a second.

cases, aCCUrate measurements are not re quired. The most accurate clock in .the worlc! has

F le. t the di been developed by the National Institute of
or examp’e, to measure the distance of the nearest Standards and Technology in USA. This clock

bus stand from your place, accuracy in terms will lose or gain one second after running for

of millimetres or metres is not required. 20 million years.

An approximate value of the distance is sufficient.

This method of assuming the value of a measurement is called estimation. Estimation is useful in
many situations in our life.

Fill in the blanks using the words given in the box.

metre ten thread scale footspan cubit 1790 J

The Sl unit of length is : .
Metric system was standardized in Republican France in

One decade has __years.

i d using
urved line can be measure -
aere are the ancient methods of measuring length.

and

S S ol Al

and

-

MOTION

Anything that moves is said to be in mo'tnml:. .
An object is said to be in motion V\./hen 1? c al;i P s
An object is said to be at rest when 1ts. posmzsn

Let us study more about motion and its types:

position with respect to its surroundings.

ge with time with respect to its sutroundings.
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Types of Motion

The motion of objects can be classified as translational motion, rotational motion, per fodic Motiop,

non-periodic motion and random motion.

Translational motion

When all the parts of an object move equal distances in equal intervals of time, the object is said ¢,
be in translational motion. For example, a car moving on a road. There are two types of tm"-“]‘"i‘)ml
motion—rectilinear and curvilinear.

Rectilinear motion

When an object moves in a straight line, it is said to be in rectilinear motion (Fig. 11.7). In thj
type of motion, the direction of the motion of an object remains the same. For example, a tryc)
moving on a straight road and an athlete running on a straight track.

Curvilinear motion

When an object moves along a curved path, it is said to be in curvilinear motion (Fig. 11.8),

In this type of motion, the direction of the motion of an object changes with time, but its
orientation remains the same. For example, a bus moving on a curved road and a stone thrown up
in the air at an angle.

———

Fig. 11.7 Rectilinear motion

Rotational motien
North Pole

When an object moves about
an axis and all the parts of it
do not move the same distance
in a given interval of time, it is
said to be in rotational motion
(Fig. 11.9). For example,
rotation of the Earth about

its axis and rotational motion

of blades of a fan.
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periodic motion

When an object repeats its
motion along the same path
at regular intervals of time,
it is said to be in periodic
motion.

&

The to and fro
motion of an
object from its
position of rest is
called oscillatory
motion. Swing
and pendulum

of a clock show
oscillatory motion.

For example, motion of
moon around the Earth,
motion of pendulum and
motion of hands of a clock
(Fig, 11.10).

Fig. 11.10 Periodic motion
Non=-periodic motion

When an object does not repeat its motion at regular intervals of time, it is said to be in non-periodic
motion. For example, children playing in the park and a car moving on a road.

Random metion

When the motion of an object has no fixed direction, and is in a zig-zag manner, it is called
random motion (Fig. 11.11). For example, motion of the dust particles in air and the motion
of insects.

Combinafion of Different Types of Motion

An object can move with more than one type of motion.

For example, the wheels of a moving bicycle undergo rotational motion whereas the cycle is in
wanslational motion at the same time (Fig. 11.12). The birds gliding across the sky undergo
translational as well as non-periodic motion. As the Earth rotates on its axis, it undergoes rotational as

well as periodic motion.
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| Time |=
| ;

types
: { Position |<
] : A changes in
Distance Y Y \ i
7 Y} S [Translational motion ] Rotational motwn]
y Handspan, ; y Mmeasured using H “ : i
ootspan, cubit | C: Non. *Periog
and pace J DE\HCES : - _ tYPES : examp]e f w
examples .......................................... E Rectilinear moti Rotation of the |
i on g i | Ch
| ; l ' i Earth about its axis Ji Hidren Playi,
Anaent { example : %
Standard A V-
: .‘:-r)(ra.mple.sv _ Motion of a car 1 [Curwlmear motion | ] Periodic motion !
Lon a straight road | J ”
disadvantages s f scale, | 5 = ; example example : .
H me:a.suring [ [ Motion of a car ] I Rotation of l
i i___°P°  j {ona curved road | the Earth | ——
* Not accurate [ \/ ’ Accurate
« Not reliable 1 International Systems * Reliable : e
T f Units or S| units ° Do not vary from
» Vary f dividual t [ ° ' y e
ine:jri):fiésrar; individual to MKS system, CGS |nd|V|dua| to |nd1V|dual J i § —}
system, FPS system s
= — —— = T TR
[ ords

Measurement: The process of determining length, size and amount of a physical quantity using specific devices
Motion: When an object changes its position with respect to its surroundings

Rectilinear motion: Motion of an object in a straight line

Curvilinear motion: Motion of an object along a curved path

Periodic motion: Motion that repeats itself after regular intervals of time

& Summary
a. In this chapter, | have learnt that
Various means of transport are used to travel since ancient times.
() Different means of measuring time, length and distance are used.
D Motion can be of different types. . |
D More than one type of motion can be used by a moving object.

b. | can do the following:
Use different methods to take measurements

8 Make estimations for measuring different things
O Differentiate among different types of motion
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