TORRY ST WWE N UMMAIRIGEISE S D

and Measurement

- Learning O
( 3 Dutcomes Key Concepts
Students will be able to ;
* define length, mass and time. Bh),’:mal Quantities
® : . nits
express length, mass, time, temperature and area in proper units with M :
proper symbols. easuring Length
. . : M i
measure length of objects using a ruler and a measuring tape. Measur!ng Area
* measure mass of an object using a beam balance and an electronic SEUle Mass
balance. Measuring Time

* measure time using a clock, a watch and a stopwatch. Measuring Temperature

* relate temperature of an object with its hotness or coldness.

* measure temperature of a person using a clinical thermometer.

« measure temperature of an object using a laboratory thermometer.
* measure area of a regular object using a graph paper.

« convert a physical quantity from one unit into other related units.

X

r Warm Up Activity
List the things that you use to measure the following.
Time:

Length of a notebook:

Fever:

Weight of a pencil box:
Name any three things that you carry in your school bag which are not heavy.

Name any three things that you carry in your school bag which are heavy.

\-

In our day-to-day lives, we come across many things which we need to
measure. For example, to buy fruits from the market we weigh them on
a balance scale, a tailor takes our measurement to stitch the clothes that
we wear, a doctor measures our height, weight and our body temperature
when we are sick and so on. This shows that measurement plays a very
important role in our daily life. It helps us to make a correct judgement
and avoid wrong decision. For example, see the two bowls filled with

Fig. 2.1: Measurements in da
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milk in Fig. 2.2. Can you say which of them has more milk? Without
measuring the volume of milk in both the bowls, it is very difficult to G 7/

tell which one has more milk. /\

\/erefore human beings not only realised the need but also devised  Fig. 2.2 Whirh of these has more silk?
methods for various measurements. Measurement can be defined ,

a known fized

a5 the process of the finding exact value of an unknown quantity by comparing it with

quantity.
pHYSICAL QUANTITIES

Al the quantities that can be measured are known as physical quantities.
quantities are length, mass, area, time, temperature and volume.

some examples of physical

physical quantities can be categorised into two types—fundamental quantities and derived quantities.

Fundamental Quantities

Fundamental quantities are those physical quantities that are unique and do not depend on any other
quantity. Length, mass, time, temperature, electric current, luminous intensity and amount of substances

are taken as seven fundamental quantities.

Derived Quantities (.o}, 4. Ao 0 SVor A ,ﬂ ) C U,lo oW re(D
Derived quantities are those quantities that are derived from fundamental quantities. For example,

depends on length and breadth. Similarly, volume, speed, force, density, etc. are all derived quan\‘atxes )
el s : , Ny e PR
‘Measurement of Physical Quantities ¢\ 0tV (a0 Voas f o ‘)j e

( L) )
Whenever we measure an unknown physical quantity, we doso i)y ¢omparing it with some known quantity.

" This known quantity is called the unit of measurement. In—order’[fo measure any physical quantity, we

area

should know the following things.’/
¢ The unit of measurement
* The magnitude of measurement)n .e., avalue that represents the number of units contained in that
quantity.
For example, if a bucket weighs 2 kg, then kg is the unit of measurement and 2 represents that the unit

kilogram is included 2 hmes in the mass of this bucket.
L0 H o) € oy G lod Cxpaelond <3f{:l)\r. Calezay
PO We may represent the measurement of a physical quantity as the product of its magnitude and unit.
\ - 11‘,‘ e e\ Y O )(\((\ G e f(,‘}‘(
{ P=NxU . )
Curious Mind

' g o

U = unit of measurement | mention its P, N and U.

Inth " :
o & above example, N is 2, U is kg and P is mass (a physical quantity) of the bucket
$Study more about units of measurements. )

—_
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UNITS

A unit may be defined as a fixed quanti

For example, length is measured in met
and volume is measured in litres. Units are

units.

v

¥ Non-standard units refer to th

by people in earlier times. For example, cubit, h
used to measure length. Time was measured with t
sunrise and sunset. Seeds, stones and pebbles were used as standar

measure mass. These units were approximate and could not be taken as reliable.
In order to avoid confusion in measurement and to maintain uniformity,

of units were accepted by scientists all over the world as

measurement.

The three systems that were developed include the following.

1. CGS {centimetre-gram-second) system

ed as a standard for measuring physica) - ‘

ty that is us '
measured in kilograms ang Hig

res and centimetres, mass 15
further classified i

nto two types—non-standard ang " fa,
and ']

hods of measurement that were adopted
andspan, footstep, etc. were
he help of natural events like

d weights to

e met

footstep

a set
its of
standard units handspar

2. FPS (foot-pound-second) system
cubit

3. MKS (metre-kilogram-second) system

SI Units

in earlier

avenient and difficult to compare results. Different units gave comp

times, physical quantities measured in different units had different magnitudes. Thus, it be

licated relation with some

inco
physical quantities. Therefore, the resulting units were also not practical. So there was a need for h

only one universal system of units.

in 1960, the General Confer
System of Units (SI) world w

ence of Weights and Measures met at Paris and accepted the Interna

ide. The Sl units of seven fundamental physical quantities are given bel

Table 2.1: S| Units

Length metre (m)
Mass kilogram (kg)
Time second (s)
Temperature kelvin (k)
Electric current ampere (2a)
Luminous intensity candela (cd)
Amount of substance mole (mol)
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peiples and Submultiples of Units of Measurement

Mo T 2UTTRIRRTMAN MU OF R Al quantitiay, we express the units inmultiples and submultiples,

e gy s OF Uy, Sactons that are wsad are called multiples of units. The factors

( -t
~.

s OF TR aMaTRas S of Ruclaus it axprassed using submultiples.

which help

soring sl Sovens oF Uiy are callad submuitiples of units. To express distance or size of the sun, we

o 5 2000¢ 20 2 UM 10 PG A multiple or submultiple of the original unit, both being Integer

@ oF 20, T M
L '*\\.Nx s, 20, we may axprass 10000 mas 10 km and 0,004 m as 4 mm.,

uipee O
Tabie 2.2 Noitpdes and Submuitiples of Units of Measurement
e T I T
| ARt P 10 = 1000000000000000
rR T 1012 = 1000000000000 -
LA G 10" = 1000000000 W
™ ‘::‘ifemw* MORR M | 10%= 1000000 Ao’
Pa—-— RO e I 108 = 1000
et : h 1022100
| L ane it e A 10" =10

i '\a prefy Ko reprasents a multiple of thousand and the prefix milli represents

\.' ‘

sd A
("
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101 =1/10

deci d
centi C 10"%=1/100
milli m 10%=1/1000
Submultiple ; 10621
(To produce smaller micro f =1/1000000
quantities) TP i 1072 =1/1000000000
pico p 10-12=1/1000000000000
femto f 10-15 = 1/1000000000000000

Stop and Reflect
A. Fill in the blanks.
1. Aunitisa quantity used as 3 standard for measuring physical quantities.

2. Volume is an example of 2 guantity.

physical quantity.

3. Timeisa
B. Check whether the following are correct as per the rules of Sl units.
1. 8m 2. 15kgs 3. 6 metres 4. 10 Joule
5. 40Kg 6. 20cm 7. 25N
I[EASURING LENGTH

:ngth is one of the fundamental physical quantities. Length of an object is defined as the distance

stween its two extreme ends. The Sl unit of length is metre (m).
to find the length of a table. What will you do? You will immediately find

|ppose your teacher asks you
ds of the table with the help of a scale. This distance gives the length of

e distance between the two en

e table.
different objects have different lengths, we have different units for measuring length. Sometimes we

ed to measure very long lengths and sometimes very short ones. Therefore, depending upon the need,
ferent units of lengths are used. Some of them are tabulated below.

Table 2.3: Different Units of Length and their Relation to Other Units

Symbéli‘ : Relation with other units

1mm=0.001m=0.1cm

Millimetre mm
Centimetre cm 1cm=10mm=0.1dm=0.01m
Decimetre dm 1dm=10cm=0.1m
Metre m 1m=100cm =10 dm = 0001 km ‘
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K”“'”(fll'(:

kr
4 1km =1000 m = 1,00,000 cm

Inch

Foot {Eh linch=2.54cm=0.0254m
Yard ft 1ft=12inches=0.305m
d i
Astronomical Unjg 4 lyd=3ft
(Used to measure distance i
distance in space) AU 1AU.=1.5% 10" m

If we need to measure the length of 3 b
measured in small
distance between
astronomical unit.

er units like millimetre T‘Lk' IWe measure it in centimetres. The thickness of a wire is

two cities is measured i.n k'le ength and breadth of a room is measured in metres. The

Height of a pe . | Omet.res, and between two planets in much bigger units like
Person Is measured in feet (plural of foot) and inches.

Instruments for Measuring Length

The measurement of len . . .

& wabrlar calligars gtdh can be made using various measuring tools such as ruler, metre rod, measuring
mﬁ_' e pers and screw gauge. For very small length measurements, instruments like vernier
callipers W gauge are used. These are used to measure the thickness, diameter, length, breadth,

etc.

P03 3 4 8 6 T 6 9 91121 141 VY "‘, "ﬂf’. /\"\,_ . 1‘ "m
ki, e \w “I % l'% /\\&.;:::‘.
c\‘\w\vw £ “’I]} "\:;\\.L\\
AL RGP (b) Measuring tape (c) Vernier callipers (d) Screw gauge

Fig. 2.3: Some devices used for measuring length

Let’s understand the following two devices for measuring length: a metre ruler/rod and a measuring tape.

Using a Metre Ruler/Rod to Measure Length

To measure straight objects we use a ruler. It is available in different lengths (30 cm, 15 cm) and material
(plastic, wood and metal). The smallest marking on a ruler is one millimetre (mm).

A metre rod is one metre long and is divided into 100 divisions of one centimetre each. Each centimetre

is further divided into 10 millimetres. So it is graduated to read up to one millimetre.

To measure the length of any material using the ruler, the steps given below should be followed.

1. Place the ruler along the length to be measured, parallel to its graduation (the markings on

ruler). ’
2. Make sure that the zero mark of the ruler coincides with one of the ends of the length to b

measured.
3. Insome rulers, the ends may be broken and the zero mark may not be clearly visible. In such case
some other digit say mark 1 can be taken as the initial reading. You must remember the digit take
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r an accurate mensuremrgm of %
I

'- 2 :” y ,]1 t' ¢+ € 'I” r . I tﬂ ‘{"
' "
ina rea “ln L * 0 = 2N ' i

e
and subtract it from tt

. final reading is 6 cm, Th"“—‘fon.
' ial reading is 1 cm and the , —
length. e initial red Ak 3
F example, b e >5(0) t1h m=5cm Alm: T
or is6cm=—1cm= .
“the box is 6 C e
Jength of - =
——— e “'.,\\ fierp !
II o B i B
; | { jddeialad ) " s o 4% A A ‘ | '
= cort ct measur
1 — ) t method (n) Incorract maasurement (b) Corre ‘ S 8UrGMen
sorrect mo : "
(a) Corroct method (b) Incorrec Ir Fig, 2.5 Measurement when one end of the ruler i broken
l ; acing the ruler 8! |
Siep. 2.4: Methods of placing . '
Fig . f the eye is also very important. The eye Must 1,
ts, correct posmon 0] S :
4. For taking measurements, 2

sitions he eye, the read;j is el
ically above the mark to be read. In other position of the ey INg i5 eithg,
exactly vertically

i ment that arises due tq w o
i an error in measure ron
more or less than the actual reading. SUChr g
i ror,
positioning of the eye is called parallax er e
% v %
. W
/é 1 + . e
| s ——————
T L T el ey s T s .
Ly ll’“",‘“l D A i R S i 1‘%
Fig. 2.6: Correct position of eye for measuring the length of an object B
Now let’s now learn how to measure length of objects of different shapes with the help of activities, -
L /ctivivy 21 w B

Aim: To measure the length (circumference) of a curved object (tumbler)

Take a thread and mark a point on it with the hel

p of a marker. This point will serve as the starting
point on the thread. Mark it as point O,

Now, wrap the thread around the curved surface of the tumbler.
Mark the end of the thread that meets point O as point P.

Now, hold the thread tightly and keep point O at Zero or any other marking of the ruler, Note down
the marking where point P falls.
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Stop and Reflect

Make the following conversions.

1. 2cm=____m 3. 5ft= inches 5. ____cm=450mm
5. 4.5km= m 4. Tm= dm 6. 1AU.=______km
MEASURING AREA

The space O_CCUpiEd by a two-dimensional figure on 2 plane is called the area of that object. In other
words, area is the surface enclosed within the boundary of a two-dimensional figure.

For measuring area of an object, we need measurement of its dimensions like length, breadth, etc.
therefore, it is a derived quantity.

The area of a given figure is calculated by finding the product of its length and breadth. The S unit of area
is metre? or m? (read as square metre), as the Sl unit of length and breadth is metre.

For example, a square cardboard piece has side equal to 1 metre. Its area is calculated as ~ 1m ‘l

follows. __1__.__1
m

A=1mx1m=1m?

Larger units of area which are used to measure bigger areas like area of a farm, a house, a country, etc. are
hectare and km?2. Similarly, for expressing area of smaller objects like a book, a matchbox, a round plate,
etc. the units of area used are cm? and mm?2.

Table 2.4: Relationship between Various Units of Area

1km?=1km x 1 km 1hectare=100mx100m 1cm’=1cmx1cm 1m*=1mx1m
=1000 m x 1000 m =10*m? =10 mm x 10 mm =100 cm x 100 cm
=1000000 m? =10 mm?® =10%*cm?
=106 m?

Measuring Area of Regular Surfaces

Using Standard Formulae

The area of regular surfaces such as square, rectangle and triangle is easy to calculate because there are
specific formulae for each of them.

Forexample, we calculate the area of a rectangular tray of length 8 cm and breadth 12 cm in the following
manner,

Length =8 cm
Breadth =12 cm
Area of tray = Length x Breadth
=8cmx 12 cm =96 cm?

| 21
—
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« If the shape of an object covers i Remember

a square
+ Ifthe shape of an obje On graph paper, the area is taken as % square unit.

Ct cove
rsmorethan%as

S i ua v
» If the shape of an object coyers less than quare on graph paper, the area is taken as 1 square unit.

“as
Quare on graph paper, then that square is left out.

MEASURING MASS

The mass of an object is the am
ount of matte ined in i .
i, r contained in it. More the matter in a substance, heavier

) SU Ed i illi i

Table 2.6: Relationship between Various Units of Mass

=1000 4 =
1g mg  1kg=1000g 1pound =453.59 g 1quintal=100kg 1 tonne = 10 quintals

1mg = 1/1,000 g =1000 x 1000 mg or =1000 kg
=103g =1000000 mg 11b =453.59¢ =10%kg
=10%mg

Activity 2.8

Aim: To identify objects of different mass and their units
. Make a list of objects (examples: cartons of food items, detergents, etc.) for which you can observe
different units of mass.
. Take help from your teacher to identify the objects which can be measured using units like mg, g,
kg, tonne, etc.
+ Prepare a list of the objects identified by you and arrange these objects in ascending order of their
mass.

Instruments for Measuring Mass

There are various instruments available for measuring mass such as beam balance, physical balance and

electronic balance.

(a) Grocer's beam balance (b) Electronic/digital weighing balance

Fig. 2.7: Different types of weighing balances
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ance that yoy might have seen at
a horizontal metallic beam with a
can move freely about the support.
S are suspended such that they are

hmi/.«,r,h

pointor Ftsangy,

am, two similar pan
ntre of the beam.

' accp Statf_’
he pans are empty or loaded with equal masses, a

. I mas: o
°" equilibrium (balance) is achieved. In such a state, the beam is horizontal an

the pointer points ve

Fig. 2.6 Bearn bala,
rtically up. r
! . o B . vy o
Working: To find the mass of an object, it is placed A . ! .
ON ONe pan and standard weights are kept on the I::S"gse version of the beam %
Other pan of the beam balance. The standard balance is called physical '
weights are available in different sizes and masses

balance. It is used in sciencs g ol
s &0 8, 50 g, 100 g and 500 g to laboratories and also, use

| i |
i i tmost !
measure smaller masses and 1 kg, 2kg, 5kg, 10kg by goldsmiths for its u m
and 20 kg to measure bigger masses. The weights  accuracy.
are adjusted till the beam is horizontal and the

i i ass of the obje
pointer points vertically up. The sum of the masses of the standard weights gives the m j
Ensure the following points to get the accurate reading of mass.

* Both the arms of the beam balance must be of equal length and both the pans must be of eq
mass.

* When both the pans are empty, the beam should be horizontal and the pointer should be vert

Measuring Mass with Electronic Balance

are accurate and reliable.

For example, an object whose mass is shown as 3.550 kg on electronic machine tells us that the mas:
the object is 3 kg 550 g.

alance,

nothing is being measyre an electronic balance shouy|

the two pans should be balanced wi
placed on it.

d give the zero reading, when nothin

sy

Aim: To demonstrate 3 beam balance and an el
* Take students to the physics lab.

d. Similarly,

ectronic balance to students
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. Demonstrate measuring j
Ng Instruments such as beam balance and electronic balance.

. Explain the markings or divisi .
gs or divisions on the instruments with which readings are taken. You can also

display the weights of a b
| den eam balance to the students.

vy 20

. gasure the m i j i
- To' m ure as:s of various objects using a beam balance and an electronic balance
. Divide the students into groups, each group having four students.
. since tshsbsftel:tﬂe'ntshha.ve learnt the working of the instruments, ask them to measure the mass ”
various objects l'n their surroundings using a beam balance and an electronic balance.
. Record the readings in the following table

e

d

Reading with be

Pencil box
Stone
Wooden block

Duster

. Compare the two sets of readings. Which of the two indicate a better reading of mass?
. Discuss the readings and results obtained with other students.

m—

Stop and Reflect

A. Make the following conversions.

1. 50g=___ ke 2. 45g= mg
3. 5000mg=___§g 4. 7.5 quintal = kg
5. 0.6kg= g 6. 450 cm?= m?
7. 5 hectare = m? 8. 1m?= mm?
B. Fillin the blanks.
1. Mass is the quantity of _____contained in an object.
2. Theareaofafan_____ surface can be determined by a standard and method.
3. An electronic balance is used to measure of an object accurately.

MEASURING TIME

Time is an essential part of our lives. All our daily activities like getting up in the morning, coming to
school, attending classes, watching television, etc. are time-bound. Therefore, accurate measurement of

time is necessary for us.
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Time m

S0

ay he define

C « Nt 4 3
ond (s), lmur(h) n vl betw,
/

- ) “«'”lVJ() Vet
U i, e

. The VArIous units, used for measiuning
AN solar diyy r
day and yeyr,

2 £, :l‘.' ' olat
{ '”'”'""""“"ww-un.'m-mn Unit
lite,

I solar day . 24 1

of Titne

I houy ) ,
60 minutes, Ly, T h = 60 min Mean Solar Day

L minute = 69 seconds, fe, 1 min = 60 5 Time taken by the earth 1o
; o s rotation

o ) complete one rotat

I .|“l||| (luly ).4 7 O() # 0O0) ”(,4“” ;

7 days = 1 week
smaller Units of Time
1 microsecond = 107 second
I decade = 10 years e
1 nanosecond = 1077 second

L year = 305 days

I century = 10 decades -

I millennium = 10 centuries

In earlier times, people used to measure time with the help of natural events since the'{ occg; at regu:'ar mter‘ ‘
Pk 1) > s 3 A
People had also developed various devices based on natural periodic events to measure time. S0me stic device

sundial, candle clock and sand clock.

Instruments for Measuring Time

There are various instruments for measuring time. Let’s discuss a few of them.

Pendulum Clock

A pendulum clock works on the principle of a simple pendulum and uses a
swinging pendulufn as its timekeeping element. The time taken by the pendulum

to go from one extreme to the other is equal to 1 second, so it completes one to
and fro motion in two seconds. The dial of the clock consists of 12 big markings
(either numbers or bold marks) which represent the hours. These markings
are further divided into 5 smaller divisions, giving a total of 60 small divisions.
These smaller divisions indicate the minutes. There are three needles namely
hour arm, minute arm and second arm, attached from the centre of the dial with the help of gear w
As the pendulum of the clock moves from one end to the other, the second’s arm moves ahead t
small division. Once the second’s arm completes 60 small divisions,
i.e., it moves one full round of the circular dial, the minute’s arm moves
to the next small division. Once the minute hand also goes once round
the dial covering 60 small divisions, the hour hand reaches the next big

marking indicating that 1 hour has gone past.

Fig. 2.9: Pendulun

Watch
A watch also has the same markings on its dial as in a clock and the () Analogue watch  (b) Digit
rime‘ is also read the same way. The difference between the two is that Fig. 2.10: Wrist watche

i i
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are used in time-bound Activities

Play panel that gives time in a gl formmat of ttness. Agaatehivg
o ke SPOTHNg events, defite e Orngtitions, e etpore and ety (ANt

(o) Sundial (b) Band clock (i) UDngitaal wysste (1) Lavgilant sbesgipisstedns

Fig. 2,11 Anciont timekosping devices Fig 217 Medorm tensrosoging ooy

Clock System

There are two clock systems for measuring time: 12-hour clock system and 24-hour clock system.

12-hour Clock System

In the 12-hour clock system, 24 hours of a day are divided into two periods of 12 hours numbered 1to 12,
Time period (of 12 hours) from midnight to noon is a.m. (ante meridiem) and from noon to midnight is
p.m. (post meridiem). For example, 6:15 a.m, represents 6:15 in the morning and 6:15 p.m. to represents
6:15 in the evening.

24-hour Clock System

Inthe 24-hour clock system, a day is divided into 24 hours, numbered 0to 23, Time, in this system, indicates
the hours and minutes that have passed since midnight. A day begins from 00:00 hours, i.e., midnight and
ends at 24:00 hours, which is equal to 00:00 hours of midnight. Time from 00:00 hours to 12:00 hours
represents the period of morning to noon (a.m.). Time from 12:00 to 24:00 hours represents the period
of noon to midnight (p.m.). For example, 04:15 hours represents 4:15 a.m. and 16:15 hours represents
4:15 p.m. (16:15 - 12:00 = 4:15). This system is more commonly used in transportation services as
they operate throughout the day and such a system helps to avoid any confusion in timings for the

passengers.
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MEASURING TEMPERATURE

When we touch an object, we feel its hotness or coldness with respect to the warmth of our body. An
object appears hot because its temperature is more than our body temperature.
gut what is this temperature?

Temperature is the measure of degree of hotness or coldness of a body. The Sl unit of temperature
is kelvin (K). The other commonly used units to measure temperature are degree Celsius (°C), degree
rahrenheit (°F) and degree Rankine (°R).

Let’s study the device used to measure temperature.

Know Your Scientist

Daniel Gabriel Fahrenheit (1686-1736) was a Polish-born Dutch-German physicist
and maker of scientificinstruments. He is best known for inventing the first modern
thermometer, the mercury thermometer, and for developing the Fahrenheit
temperature scale in 1714. This temperature scale is used as a standard scale for
scientific purposes worldwide.

Thermometer

To measure the temperature, we use a device called thermometer. It is made up of a thin, long and
uniform glass tube called capillary tube. It has a bulb at one end containing a liquid (either mercury or
alcohol) which is used for measuring temperature. Mercury is generally used as a thermometric fluid.

Thermometer works on the principle that heat energy causes expansion in solids, liquids and gases. On
coming in contact with a hot body, mercury in the thermometer expands (according to the temperature)
and moves up in the capillary tube. By reading the markings on the scale corresponding to the mercury
level of the thermometer, we can know the temperature of the body. The markings on a thermometer are

calibrated in degree Celsius/Fahrenheit usually.

Advantages of Using Mercury as a Thermometric Fluid

Mercury is easily visible through the glass as it is opaque and shiny.

* Mercury does not stick to the glass or wet it.

¢ Mercury can be used over a wide range of temperatures owing to its low freezing point
(=39 °C) and high boiling point (357 °C).

. l\/:)ercury being a good conductor of heat, quickly absorbs heat to attain the temperature of the
object.

. Scales on a Thermometer

i g;ually markings are done on a thermometer taking into consideration two fixed reference temperatures
€€ points are known as the lower fixed point and the upper fixed point i -

G ' i i
enerally, Celsius, Fahrenheit and Kelvin scales are used in thermometers
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nd the upper fixed p,

In Celsi e : :
sius scale, the lower fixed point is 0 °C which is the melting point of icé @ '
d points 1S then ey
i

'dS. 1‘00 C which is the boiling point of pure water. The scale between these fixe
vided into 100 equal parts of 1 °C each (Fig. 2.13).
oF and 212 °F, respectively, and the s,

In Fahrenheit scale, the lower and upper fixed points are 32 !
h equal to 1 °F

between these fixed points is divided into 180 equal parts, eac

The Kelvin scale has been adopted as an international standard
for scientific temperature measurement. It is related to the Celsius
scale as the difference between the freezing pointand boiling point
of water is 100 degrees in each scale (Fig. 2.14). The ice melts B

\,

Curious Mind

who developed the Celsius sca)

. e“
and the Kelvin scale? |

273 K or 0 °C and water boils at 373 K or 100 °C. ;
Enlighten Your Mind
er s X
Ufpr;e;r n %zid N e The temperature in degree Celsius can
lx N - N )
100°c || point || 212°F 100°C ||  Point | 373K be converted into degree Fahrenhej
o e— cqenm] . ) .
\ - ¥ [ i £ I and vice-versa using the given formulae
] : 1l i 5 .
: - z oc= 2 (F-32)
i ; : E 9
100 H H 180 100 1 I 100l or .
equal [y 1 equal equal ] equa -~
parts ‘r parts parts parts F= z x °C ]+ 32
i o Also, temperature in degree Celsius ang
I L I t Kelvin are related as
Yo - X Yoo ] «—> [ . B
0°C Tl lower  {Il 32°F 056 Ul Tlower |l 273K K=°C+273
fixed fixed .
Celsius J J ;ffm JL Fahrenheit Celsius J point U Kelvin If the value on one temperature scale
scale scale scale scale is known, temperature on other scale

Fig. 2.14: Comparison of Celsius can be calculated.

Fig. 2.13: Comparison of Celsius
and Kelvin scales

and Fahrenheit scales

Types of Thermometers

Based on their uses, thermometers can be classified into the following types.

1. Clinical thermometer: A clinical thermometer is used to motion the body
temperature of humans. It is also called a doctor’s thermometer. If you
look carefully at a clinical thermometer (Fig. 2.15), you will see that the
scale on its stem shows temperature from 35 °C to 42 °C only. The normal
temperature of a healthy human body is 37 °C and it never drops below
35 °C or rises above 42 °C unless certain drastic conditions are reached.

A clinical thermometer has a slight bent or kink in the capillary tube just
above the bulb. To check the body temperature, the thermometejr i
normally placed in the mouth, below the tongue. The mercury in the b I'ts;
‘expands according to the temperature in the mouth and its level incr :
in tf.we capillary tube. We take out the thermometer from the mouth ‘(*:f-‘;es
a minute or two) and read the marking on the scale corresponding to t:r
mercury level to know the body temperature. ° )

Fig. 2.15: Cin
thermome
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chr:a(:l?/evsv:;ttehr;]iizt,—:;e":nta clinical thermometer not drop when it is taken out of the mouth?
the temperature outside - sr - AkenioyLiof the mouth, the mercury in the bulb contracts' as
Thus, the level of mepey our body is normally less and the mercury column breaks at the kink.

ry remains constant even after taking the thermometer out of the mouth.

The mercury in the stem
is brought back iving i ierks before the
thermometer is used again g ck to the bulb by giving it a few soft jer

L ctiviy 213

Aim: To observe the body temperature of different persons

« Make a chart of body temperatures of yourself and any two members of your family (mother, father
or your grandparents).

» Measure the temperature at the same time everyday and for at least a week.

. Record your temperature readings in the table given below.

50| N oy | i | st | o | e | ssria | snce
1

2.
3.

Do you find any difference in the body temperature of different persons?

Conclusion: The body temperature of every person is not exactly 37 °C but may be slightly lower or higher.
Actually, the normal temperature (37 °C or 98.6 °F) is the average body temperature of a large number of

healthy persons.
Note: To be performed under supervision of your elders.

2. Laboratory thermometer: A laboratory thermometer measures
the temperature in the range of =10 °C to 110 °C. It is used to
measure temperature in laboratories for various experiments

with a high degree of precision. The construction of the laboratory __glass stem
thermometer is same as that of a clinical thermometer except

for the kink. |

There are some precautions to be observed while measuring -{—capillary tube

temperature with a laboratory thermometer.

¢ A laboratory thermometer should always be kept upright thermometric
and not tilted. [ liquid
* The bulb of the thermometer should be properly dipped in
bulb

- the substance whose temperature is to be measured.
* The bulb should not toudi the base or the side of the  Fig. 2.16: Laboratory thermometer

containef.
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aescrihption. Match the bran
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“Oiumn A

Column B
& (@) Deals with the underlying structures of the
smallest particles in nature

1. Mechanjcs

2. Thermog . .
ynamics  5p) Study of the interaction between electric and
magnetic fields
3. Electroni : ' i .
s 4(c) Investigates the interaction between electric ’
charges y
4. Eleciricity . .
ctricity %(d) Deals with the deve%ﬁ: behaviour and
applications of electronic devices and circuits
5. Electromagnetism 2 (€) Study of the relationship between heat and

other forms of energy

6. Modern physics {.(f) Concerned with the behaviour of physical
bodies under the action of external forces

B. Name the following:

1. Study of the compaosition and properties of substances and

© ol
. . A v N S N
the interaction among them to form new substances L ]“ -t Lt

2. A person who works for acquisition of knowledge of
the natural world through systematic observation o v
and experimentation LS

Systematic study of the structure and behaviour of the

physical world through observation and experimentation /5’ U L C &

S.u

—

| atin word from which the word ‘science’is derived g A @--/ :f) f;},‘ 0
% BSOS . N . |

Study of the nature and properties of matter and .
he interaction between them ]
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Physics has become an integral part of our lives. The different rooms of our house
have different gadgets that are useful to us. From each room, pick out a gadget

whose working is based on principles of Physics and find out how they work
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physics, mechanics,
light,

ics hag b -
~ds Deen divid . . )
ed into many branches such as astrophysics, g¢o
briefly

Slatistical mepha . r ics
nech: _ . he amics,
electricity, of 1Anics, heat biophysics, theoretical physics, thrmOd)l”1 5
T clectromaonet ronics. Some of these are
-Hagnetism : ics, : electronics. >ome
ClsCussed beloy: » modern physics, and
Mechanj : : ies as well as
B ics: . . . : o of sical bodies as well as
how f The branch of physics concerned with the behaviour of physica :
v torce acts i i ; :
ts on objects in their environment.
. ST . > sical € 5
Heat: The branch of physics which deals with the nature of heat and the physical changes
‘ 1 N . N
brought abour by increasing or lowering the temperature of a body.
r~—s . ) PR ! L fener
thermodynamics: The study of the relationship hetween heat and other forims or encrgy.
Light: The Eranch of physics which deals with properties of light, including its interactions
with matter, and the construction of instruments that use or detect it.

Electricity: The branch of physics which investigates the interaction between electric charges.
Electromagnetism: The study of the relationship between electric current and magnetism.
Modern physics: It deals with the underlying structure of the smallest particles in nature.

Electronics: It deals with the development, behaviour, and applications of electronic devices
and circuits.

PHYSICS IN DAILY LIFE

Physics has made tremendous contribution towards the betterment of our lifestyle. The

principles of physics have been able to explain various day-to-day phenomena. For example,

the fact that we do not float and gravity holds us to the ground, is explained by the laws of

physics. Every gadget that you use at home such as refrigerators, televisions, music systems,

computers, and cars have been designed based on the principles of physics (Fig. 1.5).. Thus,
become an integral part of our lives. Some of the main areas in which physics has

physics has
been particularly beneficial to us are discussed here.
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An Introduction to Physics
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Are machines such as the X-ray, ultrasound, and Ug th‘e use of laser beam for
w1Seases. New methodg such as radiation therapy to cure cancer an

less surgery are all applications of physics.
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ADpliances and gadgets
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ifyi ing new sources of energy such .
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s i ctrics A
as nuclear energy, solar energy, wind energy, aﬂfl the most important e( e vy D]ﬁ 7[)(0 oz
- - Eidal et . ¥ .
ntertainment

2

With the help of physics, today we have a wide range of enterfainment facilities such as
cnematography, televisions, music systems, and video games.

“tuchinery

various machines and equipment such as bulldozers, dumpers, cranes, road pavers, rollers,
frucks, and concrete mixers are required for cong

truction of roads and buildings. All these
wachines are based on the principles of physics. :

e e e

D} Getit right! )

BN
Invention is
——lor the result of

“Xperimentation while d_l_S»_C_QEFY
means finding ot something
that already exists. Fop €xample,
the discovery of fire and the

\_inventigy of the wheel], )
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