Matter

Learning Qutcomes

Children will be able to:

s define matter;

» describe what matter is made of;

« [list the distinguishing properties of solid, liguid and gas;
« classify different objects in terms of solid, liquid and gas.

Chapter Outlines
Matter

Composition of Matter
States of Matter : Solids,
Properties of Solids,
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AcTivity 3
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Jharacteristics of Liquids

To underst: .
Lo derstand this, let us perform the following activities :

B A ACTIVITY 5

To STUDY THAT LIQUIDS HAVE NO DEFINITE SHAPE.
[I-"i-!- a emall cup and fill half of it with water.

\.; ice, the shape of water. It will resemble the
shape of cup, but will have one free and flat
---=I1|'1:a:'|- on the top, as shown in Fig. 12 (a). B L
Now, invert the cup in a big glass bowl. What

do vou see? The water flows into the bowl and  §
takes the shape of the bowl, but its top surface \
i« free and flat, as shown in Fig. 12 (b). &
Pour the water from the bowl into a tea flask. @)
What do you notice? The water flows into flask

tea flask with its top Fig. 12

n in Fig. 12 (¢). _
flask into the cup. You observe, that cup again gets ha

and takes the shape of the
surface free and flat, as show
Again pour the water from tea
takes the shape of the cup.

« Conclusion : Liquids do not |

\ave definite shape.

AcTIVITY 6

To STUDY THAT LIQUIDS HAVE DEFINITE VOLUME.

. Take a disposable plastic syringe and remove

the plunger from the syr
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Characteristics of Gases

ra-

ACTIVITY #
To STUDY THAT GASES HAVE NO DEFINITE SHAPE.

Take balloons of different shapes and inflate them with air-
What do you observe? The air inside the balloons takes the
shape of balloons.

[t has no shape of its own.

_ AcTIVITY 8
To SHOW THAT GASES DO mmmﬁu .

Take an empty glass bottle and pour into it a few drops. % >

to smell the scent. e

+ Now, place this bottle in your drawing room
observe that the whole room is filled with the

+ Conclusion ;: Gases have no definite volume.

+ Take a disposable syringe (see Fig, !
+ Now seal its nozzle with fevicol. :
* Replace the plunger in the
You will notice that plunger
However, as soon as force is

Conclusion : Gases can be

From the above
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Arrangement of Molecules in Solids

(i) The intermolecular distance between molecules in solids is very less, i.e., in a solid
molecules are very tightly packed. "l the |

(ii) The intermolecular forces of attraction is very strong,
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(iii) Due to the negligible intermolecular forces
fill the complete space inside a container.
perfume in the whole room.

(iv) Gases don't have a definite shape and vol;
(v) The gases expand very easily on hm;;g.

The molecules of a gas move with s
the speed of sound,
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3. Does air have mass? Explaiy.

C. Choose a word from the list to complete each sentence.

List : solids, gases, liquids, volume, shape,

container, atoms,
juice, melting,

The three basic properties of matter BTE | diasabranns o

All matter is made up of tiny particles called .
Volume is the amount of

1.
2.
3
4,

, Solid Ce 18:...en e
D. Choose the correct option.

1. What is matter?
(a) Matter is anything tha







Physical Quantities
and Measurement

~  Learning Qutcomes
Children will be able to:

» define length, mass and time;
s cxpress length, mass, time, temperature and area in proper units with proper symbols;
"« measure length of ebjects using a ruler and a measuring tape;

« measure mass of an object using a beam balance and an electronic balance;

B+ measure time using a clock, a watch and a stop-watch;

« relate temperature of an object with its hotness or coldness;

8 measure temperature of a person using a clinical thermometer;

X s measure lemperature of an object using a laboratory thermometer;

Y« measure area of a regular object using a graph paper;

Y« convert a physical quantity from one unit into other related units.
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Chapter Outlines g B
o Measurement

¢ How do We Measure?

e Need for a Standard Ut
o System of Units '
¢ Standard Units of Measu
L]

»

L ]

*

Mass
Time Measurement
Temperature

Area Measurement
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AcTivity 1

: MEASURING LENGTH AND BREADTH OF CLASSROOM.
. Work in groups and each of you do this activity one by one. Using your foot as a lfnit of ng
measure the length and breadth of the classroom. It is possible that while measuring thm
; may find some part remains to be measured as it is smaller than your foot. Use a string to m
the length of a part of your foot as you did before.
* Record your observations in the following table :

Length of the classroom

Name of student

ACTIVITY 2

MEASURING WIDTH OF A TABLE. g
dspan as a unit of measure the width

« Work in a group and each of you use your han 2

desk in the classroom (Fig. 1).
Here too, you may find that
lengths equal to your |







SI Units
nationally acccpn‘.’d for mcas-urcment is the
“Units) abbreviated a3 SI. The

ch is at present inter
a] System ¢
.d for usage i

[he system of units whi
for [nternation
nmen C

inites (French

system international d’t
SI \-\-'11.1'1 standard scheme of symbols and units was recor
technical and commercial work. i ‘
The SI has the three units of length, mass and time of the MKS unit ke i
temperature, current, luminous intensity and amount of substance -
2 The SI has seven physical quantities which are considcrcd asb ql,;antltlcsu‘: ;
[hese seven quantities are : length, mass; fime, temperatte curfethi i
substance. i
- ULt Table 1: Table of fund mental L
—  CuatpL e '
Length metre
.?‘,[ Mass kilogra’™
E:l' Time seatiid
| Temperature ket
Current athpete
candela

Luminous Intensity
wﬂ_ﬂ!/,mﬁ—/ —
finition does not dep‘cnd on any

8! _Am Ly_nt 0
one whose de

A fundamental physical quantity 13
quantities. . .
There arc thousands of physical quantitics but they can all be derived by usin
physical quan cties. These SEVEll fundamental quantities have been d€ llccl
preserved at the National Physical Laboratory i Delhi, India. g
s

PI’OtOE}/PCS arc

Derived Units

The other physical q
ed derived units an

uantities which can be derived from these seven

d hence can be expressed in SI.
distance cravelled

are call
Speed = —
time taken s

For example,



Multiples and Submultiples of Units
Pretixes are used with units to indicate multiples and submultiples. Multiples are factors used
wo create larger values of the unit, 1 km or 1 kilometre is 1000 times 1 m. Example, the radius of
che Earth is 6,400,000 m, It is convenient to write it as 6,400 km. :
Submultiples are factors used to create smaller values of the unit. Submultiple can also be used

a1 Bgleh .
anits. | mm or 1 millimerre is st i6f T

1000

Some of multiples and submultiples are as follows :
Table 3 : Table of multiples/submultiples

I Factor Prefix Symbol Fasl Ps' _.F
¥ I 10° Mega M w |
-? 10° Kilo k
$ I 10° Hecto h 1
g 10 : Centi 3
SRl Milli "
¥l 10 l Micro u

10" m is 1 micron,
To understand multiples and submultiples, let us consider
(a) 1 kg refers to 1000 g or -1.;0_3'-_3,
I km refers to 1000 m.
Kilogram is used to me
Kilometre measure very |
(b)  Small time inte
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> SI unit of length is a metre. A metre Scd
geometry box.
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(mm). Thus,
{ em= 10/mE

a convcnicnt unit.
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equal divisions, called millimetre

We define a lar

{"( o 2y g . .
yr measuring large distances, metre is not

called kilometre (km).
1 km= 1000 m

nt activi

all our measureme
ct way 0

Now, we can repeat
d to know the corre

Before, we do that, we do nee

Length is defined as the distance © n two points in space..
| Lo Table 4 : Len ¢ in different un:
10 mm = 1cm 10 decame
10cm=1dm 10 hectomet

10dm=1m 3

10 m = 1 decametre _

ment is metre (m

Measurement of Length
f separation betwee

gth measuremen

The SI unit of length measure ). One metre is
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defined as the length between 2 marks on a

of Weights and Measures at Sevres near
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Earlier, one metre was
he International Bureau

] light year is the distance travelled by light in vact

att
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MASS
Mass is the quantity of matter contained in @ body. The mass of a b
reh ) on Ne'mlc or in spa::e- Th

wherever the body may be on t







AcTiviTy 4

MEASUREMENT OF MASS USING BEAM BALANCE AND FLECTRONIC BALANCE,
peam balance and using electrg

Go to a marke P | i
10 to a market and list four items each, which are sold by using

| balance.
' ld ' _1.
S. No. Item sold by beam balance Item sold by
MR I R
1.
24
|
_— e
—
Units of Mass
ated as kg. The mass of light bodies

The SI unit of mass is kilogram abbrevi e
dies in milligrams (mg)- Similarly, the mass of

grams (g) and that of very small bo
| and metric tonne.

is measured using bigger units like quinta

| 3
e =10 kg
Lg mookg
[ g =1000 mg
1 3 e
-—_.'-—-—-"=10 =10 " ke
L mg =75008 g kg

| quintal = 100 kg
1 metric tonne = 10 quintals = 1000 kg

Submultiple and Multiple Units of Mass
The gramme and milligram are submultiple units of mass.
Quintal and metric tonne are multiple units of mass.






[n 3

5\'|1L‘dulcs.

A

need to write

24 |
<% hour clock

hr, noon js 12.00 hr and
20.30 hr

system, midnight is 00.00
A 8.30 p.m. ar night would be
SHEL A system is used in train and airway

8]
24 hour clock sys i 1

ur clock system avoids confusion. There is no
a.m. or p.m. after the time. Four digits are

use sl T
“]I o dlb[’h} the time in an XX.YY format.
the first two digits XX indicate the hour on 2

3 ~
24 |1'm11 format and the next two digits YY indicate the minues,
The duration of 1 day and night constitutes the 24 h

time is read continuously thereafter.
— ' " Table 5 : Airways Schedule
Origin Doctioation | Flightnumber [

Abu Dhabi Delhi Al 0940
Abu Dhabi Mumbai A10944 02 40
Ahmedabad Delhi Al 0011 20:15
Ahmedabad Delhi A1 0030 22 ﬁﬁ
Agartala Kolkata A10744 11: 3ﬂ
Agatti Bengaluru Al9502 00
Agatti Kochi Al 9502
Agra Khajuraho Al 0406
Agra Mumbai Al 9624

ours. S0

Fig. 10. Two types ¢

e4 7.30 p.m. is
the clock reads




.
How 10 USE A 24 HOUR CLOCK .

. Learn to read a 24 hour clock. The clock shows 00:00 hr at midnight.
. Atime of 22.45 hr would be 10,45 p.m. (22.45 - 12.00 = 10.45)

2359 hr is 1 minute before midnight.

R

Beating of a human heart, oscillation of a pendulum,
roration of the ear th about its axis and revolution of the earth
sround the sun are all phenomena which repeat themselves at
ar time intervals,

regul
A pendulum with 1 m string length and a small metal bob
will move from one end to the other in 1 5. A to and fro motion

[3]{(,’5 2s.
f i3 L4 b 04 »
AcTiviTy b
T0 CONSTRUCT AN OSCILLATING PENDULUM BY USING A SMALL STONE AND 4 |

+ Tie the stone to one end of a string and suspend it from a clamp or a ruler. L
+ The length of string should be 1 m. "
« Pull the stone to one side and let go.

+ The stone should move in an are and not in a horizontal circle.
« The time it takes to move from one end to the other is 1 s.

The smallest time interval that we can measure with comu

second). Clocks like this are used fer saenaﬁc reseamh due to th
of Iustoncal events are stated in mmmﬁfwntuncsor mi

::' 4

Some common daily
find the actual time &
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Thermometers

s used o record temperature during an experiment in the :
soratorv. A

neter on the other hand is used w0 measure & human body
e, the temperature m.uLm;;\ are different on both

A Laboratory Thermometer

A\ laborarory thern

1
<ch

Yometer uses mercury as a thermometric Huid. It consists of two dﬂl tubes, one
inside the other. The inner tube is 3 capillary tube or bore,
the outer tube is a stem. The lower end of the bore widens
out into a bulb which contains mercury. The other end of
the bore is scaled. The stem has *C or °F markings_ When
the mercury heats up, it expands and rises in the capillary.
Ihe reading at which the mercury level stops rising is the
wemperature to be measured.

Commonly used laboratory thermometers have a range
of -10°C w0 110°C. This is sufficient for most experiments
done in the school labs. Howew

er, in the high technology
labs, mercury thermometers may have more range,

AcTivity 7

How 10 READ A LABORATORY THERMOMETER? - th |
To note down the room temperature we directly see the level of mercury in the therm d note dow

the reading,

LW

To note down the temperature of
The mercury level rises in the
thermometer,

the cup of hot tea or hot water ina
bore. When it stops rising, note do

|
i
|
JL off the fan.

Clinical Thermometer
The normal temperature of the |
98.6°F. A clinical thermometer is 1

If emperature is more than 9
thamnem is calik




Thermometers

Qo N A laboratory ther PRI

\e ]-[]‘: taboratory: A o ll 1;mmu| is used to record temperature during an experiment in the
s abora f. 1nCs . AP g
| By @ . ”‘ e ] thermometer on the other hand is used to measure a human body
J .mperature. Hence, the temper: ; L

Sl g, temj 166, the temperature markings are different on both,

A Laboratory Thermometer

: A lnborarory»ther!nomctcr uses mercury as a thermometric fluid. It consists of two glass tubes, one
inside the other. The inner tube is a capillary tube or bore, :
che outer tube is a stem. The lower end of the bore widens
out into a bulb which conrains mercury. ‘The other end of
the bore is sealed. The stem has °C or °F markings. When
the mercury heats up, it expands and rises in the capillary.
The reading at which the mercury level stops rising is the
temperature to be measured.

Commonly used laboratory thermometers have a range
of =10°C to 110°C. This is sufficient for most experiments
done in the school labs. However, in the high technology
labs, mercury thermometers may have more range. Pe. 1%

T e Y T et s et e s e s

3 K

Activity 7

HOW TO READ A LABORATORY THER

+ To note down the room temperature we directly see the level of me

the reading.
* To note down the temperature p of hot
The mercury level rises in the bore. When it §

Kelve

1re scales.

thermometer.
+ To note down such a reading,
off the fan.
Clinical Thermometer
The normal temperature

98.6°E. A clinical thermome
If temperature is more than



I }]l_‘ aver; ge

11

48 norm
PErsons.

11

and rotate it slow ly.

1€ temperature oFc»erv
al temperature of the

1ge body tempers
0dy temperature for most people is 98.6°F (or 37°C)

1€ t}'lt_’{']']][) e I
meter has an arrow mark to indicate normal body temperature,

How TO READ A CLINICAL 'I‘HERMOMETER”

Hol

Imjl Id |1 hlf thermometer firmly and give it a jerk so that the mercury level falls to 35
elow the tongue. After a minute take the thermometer out of the mouth. Hold i horj

A magnified image of the mercury will be seen. .

Note down the temperature.

[f temperature is more llmn 98, b”i* yvou have fever.

¢ Clinical thermometer with mercury have now been banned due to mercury poi

We now use digital thermometers which directly display the temperature.

:' S-_NQ- - Activity Maximum } .

f 14 A hot summer day

; 2, A cold winter day
3: Water being heated
4. | When you have fever 4.
5 Normal body temperature

person need not be 37°C. It could be slightly higher
human body is the average body temperature of a laggtél ny,
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@sed boundary in a two dimensional spas
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A. Choost the correct option.
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B. Fill in the blanks. -
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