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Class 8

1. Mixtures and Solutions gEEZTEET

Chapter : SOLUTIONS

What is a mixture?
A mixture is formed when two or more substances are mixed together.

Salt + water Sugar + water Air Sand + water Salt + sand

Q L GALLEERS A mixture contains two or more substances mixed together. ]
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Mixtures can be broadly

Types of Mixtures Qi

@. Non-uniform mixtures

{ 2. Non-uniform Mixture

Class 8

Physical Science
L Chapter : SOLUTIONS

B 1. niform Mixture

N

A mixture in which the components are evenly A mixture in which the components are not evenly
distributed throughout is called a uniform mixture. distributed is called a non-uniform mixture.
Examples Examples

— /(.
L.

i &

Salt water Sugar solution Air

Alloy
(e.g., brass) Sand and water Sawdust and water

have different composition in different parts.

0 Uniform mixtures have the same composition throughout, while non-uniform mixtures
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Class 8

A solutionis a
uniform mixture formed
when one substance

Solvent and Solution? s

; Salt Solution
The substance that dissolves The substance in which the solute ~ The uniform mixture formed after
in a solvent is called the solute. dissolves is called the solvent. dissolving the solute in the solvent

3. What are Solute,

Physical Science
Chapter : SOLUTIONS

is called a solution. ¢ Y salt
Examples: Example: <" (Solute)
e Salt (in salt water) e Water Example: . +
e Sugar (in sugar solution) e Salt solution (salt water)
e Baking soda ‘( 3 Water
F , 5 (Solvent)
| =

4

E ] Salt solution
( Solution)

| 9

S 1‘1

i Important Point : \

4 ,~;’§f&:‘ - .
Salt Sugar

-

Baking soda . -
Salt solution

Wat;;
Salt + Water — Salt solution
e Salt — Solute

e Water — Solvent
e Salt solution — Solution
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The substance present in the larger amount
is generally considered the solvent.
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Solute + Solvent = Solution
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A solution can exist
in solid, liquid or
gaseous state.

Example / Picture

Brass (Zinc + Copper)

W
L]

Class 8

Physical Science
Chapter : SOLUTIONS

Salt Water Salt water
. Liquid
v’ ‘)k',.
T ST L Fo. By o
Air (mixture of different gases)

Air components Air

Kev Idea: IB ~_ | Solutions can be formed in solid, liquid or gaseous state depending on
y i '@‘ the physical state of the solute and solvent.
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ORS helps the body

I €] ® ®
o Rs = A Dal Iy- Llfe SOI Utlon recover fluids when a person

Chapter : SOLUTIONS becomes dehydrated.

m What does ORS contain? How does ORS work?

| ORS (Oral Rehydration Solution) is ORS contains substances such as e The components dissolve in water.
used to help the body recover fluids salt and sugar dissolved in water.
when a person becomes dehydrated.

e They are evenly distributed
throughout the water.
% % e The solution helps to replace lost

fluids and salts in the body.

¢
}/'. “

Salt Sugar Water

ORS

It prevents dehydration.

|| Oral Rehydrati
| Solu¥iorna @ i (solute) (solute) (solvent)
™ Restores Fuids : I ' ORS keeps you healthy
| Replaces Electrolytes Mixed together ive!
ou and active!
el eatty forms a solution (ORS)

Salt water Sugar solution ORS Soft drinks
- E- ! ‘5_ ?
Salt dissolved in water Sugar dissolved in water Salt and sugar in water Various substances dissolved Mixture of gases Metals mixed together
in water (a solution) (e.g., brass)

M.Srinivasa Rao. SA(PS SPSMHS Gudivada PH: 9848143855 Visit: srini science mind



Class 8

Physical Science

ege Solubility tells us
6 S o I u b I l lt how much solute can dissolve
® in a solvent at a particular
Chapter : SOLUTIONS

temperature.
What is solubility? | Example | ® Key Idea
Solubility is the ability of a solute to When salt is added gradually to water:

e o A fixed quantity of solvent has a

issolve in a given amount of solvent : limited capacity to dissolve a solute
: Salt + Water — Salt solution :

at a particular temperature. - at a particular temperature.

o Add a small amount of salt 9 Add more salt

O Add still more salt O Add excess salt

-

Salt dissolves completely. Salt continues to dissolve. Saltdissolves gor.npletely Some salt [emane undissolved.
(up to a limit). The solution is saturated.

. This shows that solubility is limited. A fixed amount of water can dissolve only a certain amount of salt
Conclusion: at a particular temperature.
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7. Unsaturated and Ll sl

Physical Science

-~ the temperature and the
Chapter : SOLUTIONS Saturated Solutions natire of the soliteandiselvent:
Unsaturated Solution Saturated Solution
A solution in which more solute can still dissolve at a A solution in which no more solute can dissolve ata
given temperature is called an unsaturated solution. | particular temperature is called a saturated solution.
Example: Key idea:
If a glass of water contains some dissolved salt and A saturated solution contains the maximum amount of solute
more salt can still dissolve, it is an unsaturated solution. = | hasdissolved at that temperature.
|
B & —
More salt No more salt
can still can dissolve
j dissolve B j
Salt dissolved Solution is Salt dissolves Saturated solution
completely unsaturated (up to a limit) (Undissolved salt at bottom)

N\ %

Importa nt Point: \- Solubility tells us how much solute can dissolve in a solvent at a particular temperature.

/ -
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The amount of solute present

Class 8
Physical Science in a solution determines

Chapter : SOLUTIONS its concentration.

Concentrated solution Dilute solution

8. Concentrated and Dilute Solutions

A solution containing a relatively A solution containing a relatively Feature Dilute solution Concentrated solution
large amount of solute is called a small amount of solute is called a
concentrated solution. , dilute solution. | Amount of solute  Less solute More solute
Concentration Lower ; Higher :
concentration concentration
A Lighter in taste Stronger in taste
(e;:(;:::ra;:)ce (e.g., sugarwater  (e.g., sugar water
P with little sugar) with more sugar)
Amount of solute = g4 Large
dissolved

Concentration of a solution depends
on the amount of solute present
in it.

More solute Less solute
(Higher concentration) (Lower concentration)

Same solvent (water) can form both dilute and concentrated solutions depending on how much solute is dissolved.
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oge ~ T We can find the solubility
9. Solubility of a Solid — Activity EESHEG

amount of water.

Class 8

Physical Science
Chapter : SOLUTIONS

AV (\7/137A  Add spoonfuls of salt to a fixed amount of water and observe whether the salt dissolves completely.

o Take water e Add a spoonful of salt 9 Add more salt o Keep adding salt e Excess salt remains

Take'a fixediamotnt Add one.spoor.\ful of salt Add more spponfu[s . . After some time,
. and stir. It dissolves of salt and stir. It still Continue adding salt. extra salt remains
of water in a glass. : :
completely. dissolves. undissolved at the bottom.

Observations Conclusion

@ |nitially, salt dissolves completely. == ¥
e With further addition, eventually some salt remains undissolved. A fixed amount of water can dissolve only a certain |~ Solubility is

@ This indicates that water has a limited capacity to dissolve salt amount of salt at a particular temperature. limited!
at a given temperature.
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In general, the solubility
of most solids increases

(0] | SOIH bi I ity with increase in temperature.

Activity: To study the effect of temperature on the solubility of baking soda in water.

10. Effect of Temperature

Physical Science
. Chapter : SOLUTIONS

o Take water e Measure temperature Add baking soda o Heat to 50°C e Heat to 70°C
e K d Nl
] W Bl W Tl

i {‘

" | S i o R
( !B' —
T a— \__.'/ ——

Take about 50 mL Measure the Add baking soda and Heat the mixzure Heat further to about
of water in a beaker. temperature of water. stir. Continue adding until to about 50°C. 70°C and observe again.
some remains undissolved. Stir and observe.
3 -y . " .
| | | | More baking soda The solubility of baking soda

i e dissolves at 70°C in water increases with

At 50°C At 70°C than at 50°C. increase in temperature.
Less baking soda dissolves. More baking soda dissolves
Some remains undissolved. than at 50°C.
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Physical Science
Chapter : SOLUTIONS

11. Solubility of Gases [JfwwisimS

Examples of gases that dissolve in water ] Importance of dlssolved oxygen
Oxygen Carbon dioxide Ammonia Chlorine Nitrogen =" e ——
dissolves dissolves can dissolve can dissolve can dissolve
in water in water. in water. in water. in water. Aqu atic organisms
T ‘ W = == need dissolved
L\ | oxygen in water
/;mmoni:\ r Chlorine for their survival.
~ solution ‘ water
Dissolved oxygen Carbon dioxide =~ Ammonia dissolves Chlonne dlssolves Nitrogen also
helps aquatlc life  gives a fizzy taste in water to form in water (used dissolves in
to survive. to soft drinks. ammonium solution. for disinfection). water.

Cold Water Warm / Hot Water _
Effect of Temperature on Gas Solublllty Key Point

For gases, temperature increase leads to a decrease

in solubility The solublllty of

gases in liquids
decreases with
increase in
temperature.

Temperature T — Solubility of gas in water generally |

Cold water can dissolve more oxygen : i —
than warm water. | Cold water can dissolve =~ Warm water can dissolve

| y‘ more oxygen. less oxygen.
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12. Uniform and Non-uniform Mixtures Mixtures are formed by

. o o mixing two or more substances.
— Quick Revision They are of two types.

Class 8
Physical Science

Chapter : SOLUTIONS

Uniform mixture (Homogeneous mixture) Non-uniform mixture (Heterogeneous mixture)

e Composition is uniform. e Composition is not uniform.
e Components are evenly distributed. e Different parts may have different composition.
e |Individual components are not easily distinguished. e Components may be visible.

Examples 4 Examples

N

[‘o“‘;-:,.%”?‘-? ‘

2 X
. . e o
— < ,

Salt water Air Alloy Sand + water Sawdust + water Vegetable salad
(Salt dissolved in water) (Mixture of gases) (Mixture of metals) (Particles are visible) (Particles are visible)  (Different components visible)
e Uniform mixtures look the same throughout. In a uniform mixture,
Key Point l e Non-uniform mixtures do not look the same throughout. components are evenly mixed.
e Examples of uniform mixtures: salt water, air, alloy. In a non-uniform mixture,
e Examples of non-uniform mixtures: sand + water, sawdust + water. components are not evenly mixed.
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Class 8

Physical Science

Chapter : SOLUTIONS Float or Sink?

Objects that float Objects that sink

e Objects float or sink

\l'::‘ — » = ’ l i — R depending on their

\ ) ’ density compared to

When an object is placed
in water, some objects float
and some objects sink.

13. Why Do Objects

water.

® Objects less dense
than water float.

?

7 5 77 % -

a7 I ] Cre = o —

e Objects more dense

A wooden stick An iron nail A stone than water sink.

generally floats. generally sinks. generally sinks.

~

Conclusion: I An object floats if it is less dense than water and sinks if it is more dense than water.

J
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Class 8
Physical Science

H Density tells us how much mass
Chapter : SOLUTIONS 14' D e n SIty is packed into a given volume.

Meaningof Density | Formula | Examples

Density tells us how much mass Example 1: Iron block  Example 2: Wooden block

: . ; Mass
is packed into a given volume. Density = Mass = 780 g Mass = 60 g
Volume Volume = 100 cm? Volume = 100 cm’
or S
m
d=—
V |
Iron . o 180 . 60
(more dense) (less dense) wrer;.= Density SR 100 L 100
More mass in Less mass in = < 3 G 3
the same volume the same volume e Density = 7.8 g/cm Density = 0.6 g/cm
e V = Volume
Density is the mass per unit volume. i .
It tells us how much mass is packed into a given volume. Greater density means more mass
Different substances have different densities. in the same volume.
The unit of density is g/cm? (or kg/m?).
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Density describes how

15. DenSity — Simple UnderStanding closely matter is packed

into a given volume.

Class 8

Physical Science

® Fewer trees are
present in the
same area.

Bey " " @ Many trees are
present in a
small area.

Chapter : SOLUTIONS
Dense forest Less dense forest

® Less matterin
a given space.

® More matter in
a given space.

This is a This is a

dense forest.  DUE&L. . TSNS less dense forest.
Fewer trees are present in the same area.

- R — -

@) (o [IS01s 3  Density describes how closely matter is packed into a given volume.
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Physical Science

.~ Chapter 5 : SOLUTIONS

16. Units of Density [ty

given volume.

m Sl unit of Volume Density Formula
5 i A Density = e
S IJ,EI r Y= Volume

Mass — kilogram (kg) Volume — cubic metre (m?)

Smaller Unit of Density Useful Conversion

For smaller quantities, density may also be

| EITA L ;_/1' m Sl unit of density:
kg/m?

RERISE chln: 1g/cm® = 1000 kg/m®  1kg/m*=0.001g/cm’

g/cm®
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Class 8
Physical Science

~ The density of water is about
Chapter : SOLUTIONS 1 7' DenSIty Of water 1 gram per millilitre (1 g/mL).

1 mL of water 1000 mL of water Relationship

_mg 1 mL of water = 1000 mL of water

~1g B i L | ~ 1000 g = 1 kg Since 1000 mL = 1 L,
ES r tg_'m%—i water has a mass of about
-5—4 —i— 800 1 kg per litre.

£ —E— 600

B, &= ﬁ = £ 400 Density of water

= = ~1g/mL

| * l 009 \ } r e (or 1 kg/L)

1mL Mass=1g 1000 mL (1L) Mass = 1000 g (1 kg)

1 mL of water has a mass of about 1 g, so the density of water is 1 g/mL
or 1 kg/L.

M.Srinivasa Rao. SA(PS SPSMHS Gudivada PH: 9848143855 Visit: srini science mind



Relative density compares the
density of a substance with the

density of water at the same temperature.

Important Point

Class 8
Physical Science

18. Relative Density

Chapter : SOLUTIONS

Relative density tells us

i i , , Density of substance i ity i ‘
h?w mﬁn%/ times the dens%y Relative Density = . y Relatlv.e density is a ratio,
Of a substance 1S compare Density of water at that temperature so it has no unit.
to the density of water
(at the same temperature).

1. Water 2. Aluminium 3. Iron
"‘ﬁ;‘f H Relative deisityiaf wat | Relative density of aluminium Relative density of iron
™ v‘( elative density of water 27 78
B =1 Y T =
Density of water Density of aluminium = 2.7 Density of iron =7.8

=1g/cm? =~ 2.7 g/cm? ~ 7.8 g/cm?

Key Point
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e Relative density tells how many times a substance is denser (or less dense) than water.
e |t has no unit because it is a ratio of two quantities with the same unit.




Class 8

Physical Science
Chapter : SOLUTIONS

Mass is the quantity of
matter in an object.

e S| unit: kilogram (kg)

e Maasured using a balance.

e Mass is the same
everywhere.

RS 4

1

H

Measured using a balance

19. Mass and Weight

e Weight is the force with which

Earth attracts an object.

SI unit: newton (N)

Related to gravitational force.

e Weight can change from place
to place (different planets).

|

Measured using a spring balance

Weight
of apple
=1N

N b W= O

Students often use the words
mass and weight interchangeably,
but scientifically they are different.

Key differences

Feature Mass Weight
Meani Quantity of Force due to

canng matter in an object gravity
Sl unit kilogram (kg) newton (N)
uMs?:;ured Balance Spring balance
Dependsion e (changesY ?rim place

itv?
gravity? (same everywhere) o)
. Vector quantity

Nature Scalar quantity (i)

TNl S ¢ Mass tells how much matter is in an object, while weight tells how strongly Earth pulls that object.
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Class 8 = A digital weighing balance
20- Mea Su I‘I ng MaSS can be used to measure mass.

Chapter : SOLUTIONS

Procedure

o Switch on the balance.

Place the empty container 1
or watch glass on the balance.

Check whether the
display shows zero.

If necessary, press the
reset/zero button.

— g

\

p.

G Place the object on the balance. e Read and record the displayed mass.
. oF
——

‘ g
| ass of the obj
A o | E o (e
\ ; \ /

N — == e ——— —

Observation A digital weighing balance gives the mass directly in grams (g).
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Class 8

Physical Science

H Volume is the space occupied
21. Measuring Volume |
Chapter : SOLUTIONS i

What is Volume? S| unit of Volume Common Units for Liquids
and Smaller Objects

Volume is the space

occupled by an ObJeCt E Litre (L) Millilitre (mL) Cubic cengimetre
or substance. | 1m , i
E Y mL )[ Q) = TO%
| B s - ay
- P = - Ee L | < i 11 cm
< 2 = - A
Tm = 400 l? » e 1cm
. =200 _ = 20
‘ = U sl )
Solld quwd 1L=1000mL  Usedfor  1cm?isthevolume
occupies space  occupies space occuples space The SI unit of volume is small volumes = ©of a cube of side
(has volume) (has volume) (has volume) 1 cm.

cubic metre (m?3).

_tmi=Tem’
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Physical Science
Chapter : SOLUTIONS

Measuring Cylinder Measuring Cylinders of Different Capacities

A measuring cylinder
is used to measure
the volume of a liquid.

22. Measuring Volume of Liquids

v —_—

E_ 80 '} g =100 =
= — mL = = 200
ot — mL =50 =80 =
= = mL L Eal = = 150]
=40 ml =4 £ % = =7 =
= =3 E = = = =100
= s . = =7 = ¥ =40 =
=20 =0 E | 5 = 20 = = 5
= e = =10 = = =
= E El L] L. E1 E W

= N, L1 e = = | S =3

A measuring cylinder S5mL  10mL 25mL  50mL  100mL  250mL 500 mL

is used to measure the
volume of a liquid.

P Measuring cylinders are available in different capacities such as:
Key Point 5 mL, 10 mL, 25 mL, 50 mL, 100 mL, 250 mL and 500 mL.
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Class 8 23. Least Count of a The least count is the smallest
Physical Science - - measurement that can be directly
Chapter : SOLUTIONS Measuring Cylinder read from a measuring instrument.

Measuring Cylinder Least Count

Close view of markings

& The least count is the smallest measurement mL
1 L that can be directly read from a measuring
m50 instrument. = 308
= = Difference
— How to find the least count? = & —domi
- é—_“L P Difference betwee.n.t\./vo bigger marks 5— 20 |-
= Number of smaller divisions between them —
= —
= _Example _ = | t0smaler
— 20 If the difference between two larger markings is 10 mL — 10 divisions
= and there are 10 smaller divisions: p—
= 10 £ =il
= Least Count = — = =
L;— 10 10 1mL —
= ” Thus, the measuring cylinder can measure Least Count = 10 mL =1 mL
' as small as 1 mL. 10

Key Point The least count depends on the markings of the instrument. A smaller least count gives a more accurate measurement.
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Measure carefully
for accurate results.

Class 8
Physical Science |

24. Reading a Measuring Cylinder

_ Chapter : SOLUTIONS

Correct rocedure ,
Place the measuring cylinder on a flat surface. LN Q| o X E
- \ (wrong reading) S —
Pour the liquid carefully. = _a =
Bring the liquid to the required level. i— 4 J """ E _': g Menlscus
= Eye level =
Observe the liquid surface. 2;'}‘] (o escing =
Read the scale carefully. —g— @ e E
For water and other colourless.liquids, - ’- e (W,J,?;,L‘;‘Q’ing)x 3
read the bottom of the meniscus. e =

Fig. 5.17: Pouring water
into the measuring cylinder

m For water:

The curved surface of a liquid in a measuring Read the bottom of the meniscus.J
cylinder is called the meniscus.

Fig. 5.18: Measuring the reading

V,
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25 Why ShOUld a Measu ring A measuring cylinder §hould be
s placed vertically/upright on a
flat surface while taking the reading.

Cylinder Be Kept Upright?

2. Wrong Position (Tilted) 3. Advantage
e Keeps the liquid surface horizontal.

e Gives a clear and correct reading

Class 8
Physical Science

Chapter : SOLUTIONS

1. Correct Position (Upright)

volume measurement.
kept upright on a flat surface

while taking the reading.

N
()

mL ml
—50 When the measuring =5 ,
= cylinder is kept = If the measuring AL5ya lewp!
=10 vertically/upright =40 cylinder is tilted, e Helps to measure the volume
= on a flat surface, — the liquid level accurately.
=30 we getan =30 appear> d'ﬁefe"t e Prevents errors in measurement.
E accurate B and the reading
= =20 will be incorrect.
= Therefore,
= a measuring cylinder should be

Correct position gives a correct reading.
Visit: srini science mind
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Class 8
Physical Science

26, V0|ume of Regular solids Volume is the amount of space

occupied by a solid object.

Chapter : SOLUTIONS
Voumeof aCubord—]—Formis ] ——— bxample ____
Notebook dimensions:
® V — l X W X h Length () =25cm
height:(f) | | . | Width (w) =18cm ($2cm
Height (h) = 2cm
v Where:
~/vjidth (w) I = length Therefore: %
4 B
length (1) w = width Vo=25:%18:% 2
h = hEIght ( V = 900 Cm3

Volume of a cuboid = length x width x height.
The unit of volume is cm?® (or md).

Volume tells us how much space a solid occupies.
Always use the same unit for all three measurements. 900 cm”.

In the example, the notebook
occupies a volume of
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Class 8

Physical Science

Chapter : SOLUTIONS

Water Displacement Method

27. Volume of Irregular Solids [t

Procedure and Example
/ o3 7 " :
o Initial volume \ Immerse the object ( Find the volume

The volume of an irregular solid

can be measured using the Pour water into a measuring Gently lower the irregular Subtract the initial volume
water displacement method. cylinder and note the initial solid (e.g., a stone) completely ~ from the final volume.
volume (V). into the water.
Principle | [ =] o oL domL
mL mL
| E 100 =70 mL-40 mL
When an irregular solid is = .1 E ol (i =30 mL
immersed in water, it displaces = volume, = | volume,
an amount of water equal to its =— 60 V, =40mL é— 0 V, =70 mL
volume. = =
e i \e

Stone

Volume of object = (irregular solid)

Final volume - Initial volume — —

Key 2%)[118 The volume of an irregular solid is equal to the volume of water it displaces.

— il
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Used to find the volume

28. Water Displacement Method - Procedure [esstsitiagien

Class 8
Physical Science

Chapter : SOLUTIONS
Procedure
o Take a Pour water Record the Tie the irreqular Slowly immerse it Record the 0 Subtract the initial
measuring cylinder. into it. initial volume. object with a thread. completely in water. final volume. volume from the
S / S > S ? = - s final volume.
mL mL mL mL mL
-_%_—100 5—100 5—100 é—wo 5_—100 Yokanie of obiect
= g0 = 80 = 80 =18 = 80 = Y
= - = = = <4-55mL Vo o=V
= =@ = = o =g
£ 4 z 4 E_ 40430 mL = 4 = 4
g_ 20 5— 20 §_ 20 <ﬁ g— 20
P — S &= = A= h : : & At = =
, . Initial volume Stoneiedul-Cotjeat g Final volume
Measuring cylinder (V;)=30mL (V,)=55mL
V=455 —30 b 3
Initial volume = 30 mL ImL=1cm e When an irregular solid is immersed in water,
; | o it displaces an amount of water equal to its volume.
Final volume = 55 mL V =25mL the volume is: : :
25 cm® e The volume of the object = Final volume — Initial volume.
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Class 8 . s ] To determine density,
29. Determining Density Experimentally RZIR%

Chapter : SOLUTIONS 1. Mass
2. Volume
0 Measure the mass Measure the volume m
Find the mass of the object F|nd the volume of the object
using a digital weighing balance. using the water displacement : Mass
method. s i i Density =
R N EGL Volume
= x | E ¥ Units: g/cm’
E— 40 — 40
=30 =20 Example from textbook
- - B
= 20 o Mass = 16.40 g
= 10 uo! Volume = 5 cm®
= 2 <
Init - 16.40
nitial volume Final volume Dens:ty o
=20 mL =25mL )
‘—
Mass = 16.40 g Volume of object = 25 — %0 =5mL Density = 3.28 g/cm3
=5cm
Key Point Density is the mass per unit volume of a substance. S| unit: g/ cm’

i — —
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Class 8

The density of a substance is
independent of its shape or size,
provided the substance remains the same.

Physical Science

30. Density and Shape
Chapter : SOLUTIONS
Same substance - different shapes | Same substance - different sizes

A piece of clay (same substance) Pieces of the same metal (iron) e Changing the shape of a piece
of a substance does not by itself

change its density.

T r—
-

e The density of a substance is
independent of its shape or size,
provided the substance remains

- l

Block Ball Disc 1cm 2cm 3cm the same.

All are made of the same clay. [())??rs’(');y %??rs;y [());z?rs(;;y e However, density can depend on
Their shape is different, but the density -79g/cm* =79g/m®  =7.9g/cm’ conditions such as temperature,
remains the same. ' ' ' particularly for gases.

i ity i i i ' SI unit of density:
Conclusmn Density is a property of th.e substance |tse!f, not its shape or size. s
But for gases, density can change with temperature. g/cm
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= As we move towards the centre
of Earth, pressure and temperature

31 . De n S I ty Of Ea rt h increase, and the materials

become more compact.

s

Crust Thin, solid rocky layer Least dense

Class 8
Physical Science

Chapter : SOLUTIONS

:f,?,m,',','f:oﬁlﬁ rock) } Upper mantle Hot, semi-solid rock mz:\ec(:ﬁ:f s
Lower mantle Lower mantle Hotter and denser rock Denser
ihotietad densr) Outer core Liquid metal (iron and nickel) ~ Very dense

Outer core Inner core Solid metal (iron and nickel) Densest

(liquid metal - iron and nickel)

uulls BN |Important Points

‘ Inr!er Core. : ® Earth is made up of different layers with different densities.
L (solid metal - iron and nickel)
- — ° | @ As we move towards the centre of Earth, pressure and temperature

N . increase.
: ® Due to high pressure, the materials become more compact and denser.
Internal Layers of Earth
b ~ b N
Kev Point The density of materials inside the Earth increases @ {9\ Earth is denser at the centre
y with depth due to increase in pressure and temperature. B2’ than at the surface.
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Temperature changes the volume

32. Effect of Temperature on Density [EEEEETEEISTNEE

also changes.

Class 8
Physical Science

Chapter : SOLUTIONS

General rule Example: Water

Why does heating decrease density?

e Particles tend to move more.

When water is heated When water is cooled
———  —

Heating —
Density decreases e The substance may expand.
- e Volume increases.
Cooling = e Q » SR e Mass remains essentially the same.
Density increases ? 3}9 2 1;9 -‘9\3 iB e Therefore density decreases.
T <—— R
o s pr oL Why does cooling increase density?
239 '
Density = Mass ! — e Particles move less.
- volume e Particles move more. e Particles move less. e The substance contracts.
If volume increases while o Water expands. e Water contracts. e \olume decreases.
mass remains the same: e Volume increases. e Volume decreases. e Mass remains essentially the same
Densi ~L e Mass remains the same. e Mass remains the same. i '
ty o Therefore, density decreases. e Therefore, density increases. e Therefore density increases.

Key 273)[118 Heating — increase in volume — density decreases | Cooling — decrease in volume — density increases
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Heating air decreases its density.
The hot air is less dense than the
surrounding cooler air. So, the balloon rises.

Why does the balloon rise?

o Heating makes air expand.

e Volume increases.

o Density decreases.

Hot air is less dense than the
surrounding cooler air.

Class 8
Physical Science

Chapter : SOLUTIONS
| Before heating (cooler air)

e Air is heated.
L e Air expands.

e Particles move
farther apart.

e Density decreases.

e The hot air is less

dense than the So, the buoyant force pushes
surrounding cooler air. the balloon up and it rises.

e The balloon rises.
:  KeyPoint

e Hot-air balloons work because
heated air has lower density
than the cooler air outside.

e Airis cooler. |

e Particles are closer =
together.

e Density is higher.

e The balloon stays
on the ground.

Cool air
! (more dense) |

B (less dense) ISR
PRy R T L e =2 ) Lod= DR e e

D I
PeTp—— S TV P P o T W T

. When air is heated, its density decreases, and the hot air rises.
Conclusion This is why hot-air balloons go up in the sky.

Y 2\

Heating air — Density decreases — Balloon rises

i /
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Class 8 - s di
34, Effect of Pressure on Density [l

Chapter : SOLUTIONS
Wheg pressure ingrltaas?s: e Liquids are not easily compressed. e Particles in solids are already very
: Drlngs 9e palrtlc /aReet e Therefore, pressure has a small effect Gloe together: ,
I ecreasesdvo UTe- on their density. e Therefore, ordinary changes in pressure
® InCreases aensity. o generally have a negligible effect on
L igh pressure : :
(L:r:e‘:r:‘;f::,i) (Smaller volume) Pressure Ll denSIty'

Pressure

Even when high
pressure is applied,
the volume of liquid

Solids are almost

¢ Qo ) —== - : :
¢ » b Qo %,0 decreases only a S880r) incompressible.
M 0 9.9 very little, so its So, their density
< @ > Q90> density changes does not change
Particles are far apart Particles are closer very little. significantly with
(less dense) (more dense) Liquid volume changes pressure.

Pressure T — Density of gas T very little

e Increasing pressure — decreases volume — increases density (gases). | Summary: Gases — large effect

e Pressure has a small effect on density (liquids). Liquids — small effect
e Ordinary changes in pressure have a negligible effect on density (solids). Solids — negligible effect

" G PH: 88143855 Visit: srini science mind
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This is an important
application of density.

Class 8
Physical Science

35. Why Does Ice Float on Water?

Chapter : SOLUTIONS
Density of water Structure of water and ice Ice floating on water
e Water has an unusual property. | Liquid water Ice (below 0°C) = Slca hae alower
o Its density is maximum \ (at 4°C) ) [ density than
at about 4°C. ?d\ Q. liquid water.

e Below 4°C, water starts to expand. s o bies

Maximum density - more space for
at about 4°C. * 3 @ w the same mass.
1.00 ! ;
Densi ! 9. ”“ e Therefore,
( ;/Zfrlp)l i | | i d r ice floats
: ¢ Molecules form an open structure on water.
0.99 ! e Molecules are close together.  with more space.
0.98 T : T T 1 e More dense. e Less dense than liquid water.
0 2 4 6 8 10 e Less space between e Occupies more space for the Density of ice < Density of water
Temperature (°C) molecules. same mass.
e Water's density is maximum at about 4°C. Ice floats because
Key ST « When water cools below 4°C and freezes, it occupies more space. it is less dense
e |ce has a lower density than liquid water, so it floats. ~ than water.
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Class 8 o Ice floating on the surface
36. Importance of Floating Ice of water s important

Chapter : SOLUTIONS for aquatic life.

Why does ice float? A - I Importance of Floating Ice
e |ce has a lower density | fm layer (insulating layer) .\ The ice layer acts as an

than liquid water. = . :
- ./ - . s insulating layer.

e When water cools and freezes,
it occupies more space.

e Therefore, ice floats on water. |t reduces the loss of heat

from the water below.

Density of ice < Density of water

— 1 Ice 2 . '
./ (less dense) ™o Aquatic organisms

~ " The water underneath
‘e’ remains in liquid state.

il

=

survive even in
very cold conditions.

This allows fish and other
aquatic organisms to survive
even in very cold conditions.

Without floating ice, lakes and oceans

Key Point ® |ce roath, bgcause it is less dens'e t.han water: - GOl freczivtiid aritlinamyaquatic
e The floating ice layer helps aquatic life by keeping the water below in liquid form. organisms could not survive.
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Class 8

An object floats or sinks
Physical Science

37. Floating and Sinking — Concept Summary JEEEEEIASTEELE

Chapter : SOLUTIONS and other factors.
When does an object float? When does an object sink? Examples in water
An object generally tends to float when: An object generally tends to sink when:
Density of object < Density of liquid Density of object > Density of liquid

Wood
(floats) (floats)

Wood Stone | (sinks) (sinks)
(less dense than water) (more dense than water)

. e An object floats if its density is less than the density of the liquid. Objects can float or sink
Key P0|nt e An object sinks if its density is greater than the density of the liquid.

depending on their densi
e Density is not the only factor involved in determining whether an object floats or sinks P d gth fore y
in a particular situation. | and other tactors.
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