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Chapter-6 Solutions

INTRODUCTION

Q.1  Define solution. (MTN, RCK, RWP 2046YK 3]
Ans: SOLUTION ) [

Definition:

“Solutions are homogeneoLts mixiurs of-£/0'Cr racre\conipunents ™.

Examples: ' ) |

e Saltirrwater in an-cample of splydor. .
Q.2  What ars the privsicear stetes of selutiorni2—" (MTN 2017)(K.B)
Ans: PHIY3!CAL-STATES OF SOLUTION

Gengraliy sclusian: ererfcund in three physical states depending upon the physical state

0f.zDiverit.

Exarnpies:

Solid: Alloy is a solid solution

Liquid: Sea water is a liquid solution

Gas: Air is a gaseous solution
Q.3  What are the types of solutions? (K.B)
Ans: TYPES OF SOLUTION

There are nine types of solution ranging from e.g. gas-gas, air we breathe, to solid-solid

solution e.g. dental amalgam for filling of tooth.
MULTIPLE CHOICE QUESTIONS

1. Which one is a gaseous solution? (K.B)
(A) Air (B) Water (C) Matter (D) Sail

2. How many types of solutions are: (K.B)
A9 B) 8 C)11 D) 10

Q.1  Explain the term solution with the help of examples. (K.B+A.B)

Ans: SOLUTION

’

“A homogeneous mixture of two or more substances is called solution.’
Solute + Solvent = Solution
Examples:
Sugar solution
Sodium chloride solution
Copper sulphate solution
Air
Brass
e Sea water
Physical states of solutions: ~\
The physical states of solutions are-as follows; —
(i) Solid: e.g. alloy ' et 11
(i) Liquid: e.g. sea water | | [,
(iii) Gasrg glair — " ¢ .
Propersisiof 4 sciytins:| | Tl
The propeities, ¢f & soltitions 'are as follows:
(&5, I soluticn ngs drity one phase.
I sicws e properties of its components.

; JI LY A has a uniform composition.

Homogeneous Mixture:

“A mixture having uniform composition throughout is called homogeneous mixture. ”
Boundaries of a solution:

The boundaries of the components can't be distinguished i.e. a solution exist as one phase.
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Q.2

Ans:

Examples:

e The air we breathe is a solution of several gases.

e Brass is a solid solution of Zn and Cu. e

e Sugar dissolved in water. ! - | |

Distinction between Solutian & Pure Liguid. |

The simplest way to distinguish Setves) g solutioriand'a pL re lquid 's evaporation.

The ligzic Which evapurates’ compleiely./leaving 1o residue, is a pure compound,
while & !’quid' whi:h léal/es nedind-z resiaae on evaporation is solution.

__-_P__

/A ailoy lik Lnnss or bronze is also a homogeneous mixture. Although it cannot be
epa -4T2i-0y physical means.

¢ It shows the properties of its components and

e It has a variable composition.

Define the terms. (U.B+K.B)
(1) Aqueous solution (GRW 2017 G-I, FSD 2017 G-I)
(if) Universal solvent (iii) Solute (iv) Solvent

(N AQUEOUS SOLUTION
Definition:

“The solution which is formed by dissolving a substance in water is called an aqueous
solution.”
In aqueous solutions water is always present in greater amount and termed as solvent
Water is called a universal solvent because it dissolves majority of compounds
present in Earth's crust.
Examples:
e Sugar in water.
e Table salt in water,
11 IVERSAL SOLVENT
Definition:
“Water is called a universal solvent because it dissolves majority of compounds present
in earth's crust. ”
Water can dissolve ionic as well as covalent compounds in water e.g. NaCl, Cl,, HCI
11 LUTE
Definition:
“The component of solution which is present in smaller quantlty is mlka So ute
Examples: W
A solute is dissolved in a solvent to. makéa soluticn il sy gnr W sug ar so URICT sugar §
solute and in sodium chloride solum-n, somurr ¢hiort de, is 9ol Wte,
Number of solutes present in @ soiution,
In a S(iUrI)n if more than tWO tst'ncea are pnésent one substance acts as solvent
and othzrs behaw as | >oiuLe,> .. e

Examp_'-\
__Ir 2oit dri ini“ wider is solvent while other substances like sugar, salts and CO, are solutes.
v LVENT
Definition:
“The component of a solution which is present in larger quantity is called solvent.”
Example:

In soft drinks, water is solvent while other substances like sugar, salts and CO, are solutes.
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6.1 SOLUTION _

SHORT QUESTIONS

Write a note on properties of a solution. | | X.B)
Answer given on pg # 196
Define Homogeneous mixtures Al50 q ve e an Ol“‘ / (K.B+A.B)
Answe; Giver, on.eg#196
What i5 anjad tecus solutinn? Alsy' give example. (K.B+A.B)
Arsner given cnung #7197
How can you distinguish between solution and pure liquid? (U.B)
Answer given on pg # 197
Explain how water is a universal solvent? (U.B)
Answer given on pg # 197
Define solute and give an example. (K.B+A.B)
Answer given on pg # 197
Define solvent and give an example. (K.B+A.B)

Answer given on pg # 197

MULTIPLE CHOICE QUESTIONS

A solution has only phase. (K.B)
(A) One (B) Three (C) Two (D) Four
Brass is solid solution of Zn and: (K.B)
(A) Cu (B) Mg (C) Ca (D) Na
The simplest way to distinguish between a solution and a pure liquid is: (U.B)
(A) Freezing (B) Melting (C) Condensation (D) Evaporation
Which one is called universal solvent? (SGD 2017 G-1, FSD 2017 G-11)(K.B)
(A) Alcohol (B) Water (C) Benzene (D) Ether L~
Brass is an example of: : (USHKBH Y |
(A) Homogenous mixture (B) Heterogenmu n ixtuie" e -
(C) Pure compound ~ (’)‘ c%o*h i ard AN - -
In salt solution which on(; i¢ solut”',’? LA | (K.B)
(A) Salt- AShWater [ (C} Alcsiol (D) Benzene
The Ilo\*’d which gvaparates Cﬂ}m letaly-jeaving no residue is pure compound while
liquid vehich Izhves behm' ieésidue on evaporation is: (U.B)
f, (‘/\,.Eolu joh'— —  (B) Pure compound (C) Both A and B (D) None of these
L) an aqueous solution the solvent is: (K.B)
(A) Acid (B) Base (C) Alcohol (D) Water
Minimum components of a solution are: (K.B)
(A) 2 (B) 4 (©)5 (D) 3
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6.2 SATURATED SOLUTION _

Q.1

Ans:

Q.2

Ans:

Explain saturated solution with the help of examples.
(Ex-Q.6)(SWL 2016, DGK 2016, BWP 2017, & va 2017 G- UIB+H, B+718}
SATUI ﬁTE_D‘O:L_'_;‘N '
Definition:
“A solytioir containingsiaximum amount oi.svlute-at.2given temperature is called saturated
solutior: :
Exampiz: | |
Ai2 caturatéd soistion of sodium thiosulphate (Na,S,05) in water at 20°C has 20.9 g of
$alerer'100 cm? of water.

Solute + Solventfi @@E@@ Solution

Preparation:

When a small amount of solute is added in a solvent, solute dissolves very easily in
solvent. If the addition of solute is kept on, a stage is reached when solvent cannot
dissolve more solute. At this stage, further added solute remains un-dissolved and it
settles down at the bottom of the container.

Dynamic Equilibrium in Saturated Solution:

On the particle level, a saturated solution is the one, in which un-dissolved solute is in
equilibrium with dissolved solute.

Solute (crystallized) & (7] Solute (dissolved)

At this stage dynamic equilibrium is established. Although dissolution and crystallization
continues at a given temperature, but the net amount of dissolved solute remains constant.

What are supersaturated solution? How can we prepare supersaturated solution?
(GRW 2016, 17)(U.B+A.B)

PERSATURATED SOLUTION

Definition:

“The solution that is more concentrated than a saturated solution is known as supersaturated
solution”.

Example:

A saturated solution of sodium thiosulphate (Na,S,03) in Water at 20°C has 20.9 g of
salt per 100 cm® of water. Less than 20.9 g of salt per 100 cm® of wateiat 20 OC it be,
an unsaturated solution. A solution having more amount-thari. 23 “) g u‘f salt per S

cmPof water at 20°C will be asuperratura.ee Qr\LJt oy A

Properties: SRR IEREIEE

(i) When-saturated soluticns! \aie/ neatetl ne / og: IEIOC fun Lner capauty to dissolve more
SC‘U_le | -- _ n \ ]

(i) SuchBolutinns ¢oritain qre Ater amount of solute than is required to form a saturated
rolutier and ttwe +5ecome more concentrated.

S Buner safurated solutions are not stable.

Hreparatlon of Supersaturated Solution:

Super saturated solutions are not stable. Therefore, an easy way to get a supersaturated
solution is to prepare a saturated solution at high temperature. It is then cooled to a
temperature where excess solute crystallizes out and leaves behind a saturated solution.
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Q.3

Ans:

AnNg.

Define unsaturated solution with example. (K.B+A.B)
UNSATURATED SOLUTION -

Definition: W (e

“A solution which contains lesser amougty of solute-tizan “tiat which 43 1egtires o

saturate it at a given temperature, isicalled unsaturated sclu'tion ™
Such solutions have the capacitv to-uisgolea nicre solute to kecome 2 saturated solution.
Example: 1Y
Less thar 20\8-g-of scaiuin thiosulphate.in ovater per 100 cm?® of water at 20°C.
lefereﬂtlafe 1Jetween ailute and-concentrated solution with a common example.
(LHR 2015,16)(U.B)
DIFFERENTIATION
The dmerences between dilute and concentrated solution is given below:
Dilute Solution Concentrated Solution
Definition
e Dilute solutions are those which | e Concentrated solutions are those
contain relatively small amount of which contain relatively large amount
dissolved solute in the solution. of dissolved solute in the solution.
Examples

e Less than 20.9 g of sodium thiosulphate | ¢ More than 20.9 g of sodium thiosulphate
in water per 100 cm® of water at 20°C. in water per 100 cm?® of water at 20°C.
Type of Solution

e Unsaturated solution e Supersaturated solution

6.2 SATURATED SOLUTION
MULTIPLE CHOICE QUESTIONS

Air is an example of solution: (LHR 2016)(A.B)
(A) Solid in solid (B) Solid in gas
(C) Gas in gas (D) Liquid in gas
The concentrated solution of NaCl is called: (K.B)
(A) Fluid (B) Brass
(C) Brine (D) Plasma
Addition of more will dilute the solution. (U.B)
(A) Solution (B) Solvent =
(C) Solute (D) Solid ]
The solutions are classified as dilute giid concen*mteo en tne has.‘» nf FeiAtIve
amount of present in them, - L (U.B)
(A) Solute L — (B Solveert
(C) Solutien: L (D)YAn of these
A soluliot ‘contaiziing maxi 1um ﬁ‘s{wum of sykite at given temperature is called: (U.B)
(A) Satargthd saldtion’, | (B) Unsaturated solution
(C) Super satutated solutia (D) Aqueous solution

TS0 lutién having 20.9 g of NapS,05 per 100cm? of water at 20°C is called:  (K.B+A.B)
f; \j-Sauwdrated solution (B) Unsaturated solution
(C) Supersaturated solution (D) Normal solution
Which one of the solutions is not stable? (U.B)
(A) Normal solutions (B) Supersaturated solutions
(C) Saturated solutions (D) Unsaturated solutions
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6.3 TYPES OF SOLUTIONS _

Q.1
Ans:

Explain different types of solutions with examples. (NDGK 2017)(K-B5A 3j
SOLUTION AN
Definition:

“A homogeneous mixture:Si two crors substances is talled ¢ sotution”
Examples: '
e Sugai solution
o Air

. ' TYPES OF SOLUTIONS
E=azn/solitivr_cbrsists of two components, solute and solvent. The solute as well as solvent
iray exist as gas, liquid or solid. There are nine types of solutions depending upon the
physical state of solute and solvent.

Table: Different Types of Solutions with Examples

EMM Example of Solutions

Gas Gas : . o
O, in cylinders for respiration.

Gas Liquid | Oxygen in water, carbon dioxide in water.

Gas Solid Hydrogen adsorbed on palladium.

Liquid | Gas Mist, fog, liquid air pollutants.

Liquid | Liquid | Alcohol in water, benzene and toluene.

Liquid | Solid Butter, cheese.

Solid Gas Dust particles or smoke in air.

Solid Liquid | Sugar in water.

OO NO |0 WIN| -

Solid Solid Metal alloys such as brass (Cu + Zn), bronze (Cu + Sn), opals etc

6.3 TYPES OF SOLUTIONS

Q.1
Ans:

Q.2
Ans:

SHORT QUESTIONS
What is solid-solid solution? (K.B)
SOLID-SOLID SOLUTION

“The solution in which both solute and solvent are in solid state is called solid-solid
solution”.

Examples: —1¢

Metal alloys are solid-solid solutions such as: NN

e Brass (Cu + Zn) ] - VN

e Bronze (Cu + Sn)

e Opals R VAR\RY LS

What i als-gas Solutinn? | | ) L " (K.B)
L 1ILGAS-GAS SOLUTION

“The so'utin i Vohied both solute and solvent are in gaseous state is called gas-gas

_—

S Gletiany

Examples:

e Air

e Mixture of H, and He in weather balloons

e Mixture of N, and O, in cylinders for respiration
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6.3 TYPES OF SOLUTIONS _

Ans:

Ans:

MULTIPLE CHOICE QUESTIONS|

Metal alloy in an example of: 1ALk 2014 15 2A B)
(A) Liquid in gas (B) Gas in liguid (i Solidir gas (D) Seligfii solid
Example of quuid in liquid'solutiGinis: - \ | (GRW 2014)(A.B)
(A) Alcohoiin water (R) Buiter _ {C)oq.. (D) Mist
Fog is'‘an exgmiie Of 5 salution: ' (A.B)
(A) Gag 1 .igqled (B) Liguidisyds (C) Solid in gas (D) Solid in solid
Smeke in an example oisulution: (FSD 2017 G-1)(A.B)
(AGJS0liC ir gas (B) Gas in liquid (C) Liquid insolid (D) Liquid in gas
Slgar in water is an example of: (A.B)
(A) Solid in solid (B) Solid in liquid ~ (C) Liquid insolid (D) Gas in solid
Which one of the following is a liquid in solid solution: (GRW 2016 G-1)(A.B)
(A) Sugar in water  (B) Butter (C) Salt in water (D) Smoke
Air is an example of solution: (LHR 2016 G-1)(A.B)
(A) Solid in solid (B) Solid in liquid  (C) Gas in gas (D) Liquid in gas
6.1 TEST YOURSELF
Why is a solution considered mixture? (U.B)

LUTION NSIDERED A MIXTURE
Solution is considered as mixture because the components of solution retain their properties.
The can be mixed in any ratio and can be separated by physical means.
Distinguish between the following pairs as compound or solution: (U.B+A.B)
(A) Water and salt solution (B) vinegar and benzene
(C) Carbonated drinks and acetone
DISTINCTION BETWEEN MPOUND OR SOLUTION
(a) Water is a compound and salt solution is a solution.
(b) Vinegar is solution and benzene is a compound.
(c) Carbonated drink is solution and acetone is a compound.
What is the major difference between a solution and a mixture?
(LHR, GRW, 15, 14, 16)(U.B)
DIFFERENTIATION
The differences between a solution and a mixture are as follows:

Solution Mixture

Definition

e It is the homogeneous mixture of | e__It may _be i‘.'r')mogeﬁeoq'c \ or*_'-.
two or more substances ~ ' _ng*:“@g gousy T LT )

e Every solution is mixiury ,._';_ o _E\ier riisture i4 nc)tcal Jtion

Why all thﬂ aIons are corisidered soll tions? |\ . (U.B)

Alloys e bors] de red foiutions becalise they are homogenous mixture of two or more than
two metqls'or npn-retais wiich retain their properties. They have variable composition.

AL LOYS A2 SO'_L,TION

T Deda see it se'ricn with salts that it forms crystals when temperature lowers in the

wiirtar-Can you comment why is it named as "'Dead Sea"*? (U.B)
DEAD SEA

Its water is so salty that no animal or plant can survive in it because high concentration of

salts in water causes dehydration of animals and plants and they die. Hence it is called

“Dead Sea” means “without life”.
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Q.1

Ans:

6.4 CONCENTRATION UNITS

6.4.1 PERCENTAGE e

Write down the types and properties of ¢sicentratior-Lnits, for-solitiors:
: (DGK. F3D zOlG)(K B)

CONCERTRATIONUINITS
Concentration:
“The probortics-of & saluie in a salttion.is ceed concentration ”
' _ “OR
It is-alsc a'ratipiofthe aragunt of solute to the amount of solution or ratio of amount of
selte taith> amount of the solvent is called concentration of solution.

Amount of solute

Amount of solution or amount of solvent
Independence of Concentration:
Concentration does not depend upon the total volume or total amount of the solution.
Example:
A sample taken from the bulk solution will have the same concentration.
CONCENTRATION UNITS
There are various types of units used to express concentration of solutions.

(A) Percentage
“Percentage unit of concentration refers to the percentage of solute present in a
solution”.
The percentage of solute can be expressed by mass or by volume. It can be expressed in
terms of percentage composition by four different ways.
(i) Percentage-mass/mass (%om/m):
“It is the number of grams of solute in 100 grams of solution.”
Example:
10% m/m sugar solution means that 10g of sugar is dissolved in 90g of water to make
100g of solution.
Formula:

Concentration of solution =

Mass of solute (g)

%100
Mass of solute (g)+ Mass of solvent (g)

%m/m=

Mass of solute (g) <100 —

%m/m= : . AL
Mass of sqiation (@ N |

N |

(i) Percentage -mass/voluie (%"M«_)q ! -

“It is the number of grams 7f 10 fare'dic S)I\eu i OL r‘m cff1e oulunnn”

Exampie;|

10 % rr su! ar >cﬂlunon conle '§\ O g or sugar in 100 cm® of the solution. The exact
volume'nf snl\ ent’ is nct mensioned or it is not known.

I rmulc

Mass of solute (g)
Volume of solution (cm3)

%m/v= x100

(iii) Percentage -volume/mass (%v/m)
“It is the volume in cm® of a solute dissolved in 100 g of the solution .
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Q.2

Ans:

Example:
10 % v/m alcohol solution in water means 10 cm® of alcohol is dissolved-in (unknoviny

volume of water so that the total mass of the solution is 100 g.n sich*sgiiticns 1 ihe niase
of solution is under consideration, total volume of the-saifitien is\riot coris/dered.
Formula: . \ '

‘/oiuvne )f so1u1° (c.n \ -
Z %100

P/ov =
/ I\/us, 5 Of seldtion (9)

(|v) Per erientage-ve vqumn/ m!u.ne (% VIv)

‘e s the velunties cm?® of a solute dissolved per 100 cm® of the solution ”.

S xo..'-ngie:'

30% v/v alcohol solution means 30 cm® of alcohol dissolved in sufficient amount of
water, so that the total volume of the solution becomes 100 cm?®.

Formula:

Volume of solute(cm3)

(%V/V): =100

Volume of solution (cm?)
What is molarity and give its formula to prepare molar solution?
(Ex-Q.4) (SWL 2016, MTN, FSD 2017)(U.B+K.B)
MOLARITY
“Number of moles of solute dissolved in one dm? of solution is called molarity .
Representation:
It is represented by M.
Significance:
Molarity is the unit mostly used in chemistry and allied sciences. It is a concentration unit.
Formula:
The formula used for preparation of molar solution is as follows:
Mass of solute(g)

Molar mass of solute (gmol™)  Number of moles of solute
Volume of solution (dm3) Volume of solution (dms)

Molarity =

. Mass of solute TN
Molarity (M) = ute (9) =—— [
(Molar mass of solute (gral’ )) (Volume of solLtmn \(J"’l AN

Units of Molarity: \ J A \
IJumercfr’nlecof (Ille
Molarity -;— — e e
NN~ - \/olume of seldtion in dm?®
- b NI e 01
A u A dm®
NI : M = moldm™

~elationship between Molarity and Solute;

Molarity oc solute
As amount of solute is increased, its concentration or molarity also increases. 2M solution
is more concentrated than 1M solution.
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Q.3

Ans:

Q.4

Ans:

Define molar solution. Describe preparation of molar solution. )
(GRW 2016 G-I1, LHR 2016 G-I, FSD 2017-G-11)(U.R+AR] ™, |
MOLAR SOLUTION ~ (T2 ((

“A solution which contains 1 mole of s@lute dissaiy! =d Mr Am>lof (ol lion¥5-cdlled

molar solution”. ) '
PREFi&X::l% LOL _M__QL_Hi _'_ LJJ_

One r'nom ~0"'*-on ic pieparea-by cizsoiving 1 mole (molar mass) of the solute in
sufficient aant of watek to \make the total volume of the solution up to 1dm?® in a
megsJring f[ash '

":Mm )l- :

M solution of NaOH is prepared by dissolving 40g of NaOH in sufficient amount of

water to make the total volume of solution 1dm?.

water
easunng flasks
solution

Figure: Dilution of a Solution

Explain how dilutes solution are prepared from concentrated. Explain dilution of
solution in detail. (Ex-Q.3) (LHR 2016 G-1)(U.B+A.B)
DILUTION OF LUTION

“The process of decreasing concentration of solution by adding more solvent in it is

called dilution of solution .

Example:

We do have 2M solution of NaCl. If we add more solvent (water) to it, the

concentration of solution decreases. This process is called dilution of solution.
PREPARATION OF DILUTE SOLUTION e o

Dilute molar solution is prepared from a conf‘entrated solution of m by n;"nnlantv e

Example:

Suppose we want to prep: e 10""'n of ”‘31 M oEut on ‘rur*‘ gwen 0. 1 M solution of

potasswrr pﬁrmammam (KM O[) A

Methoit" | ) 7y \ '-,K“ :

It involvesi ! ')"I) wing, t\/ '0 *epb'

— ~ L N |

._(‘|‘ D bter mineLo of Volume of Concentrated Solution:

| |

“Elr$'0.1 M solution is prepared by dissolving 15.8 g of potassium permanganate in 1

dm?® of solution. Then 0.01 M solution is prepared by the dilution according to
following calculations:
By using formula:
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Ans:

Concentrated solution = Dilute solution
M1V1 = MyV,
By putting values:
VM x 671 =10.01L > 1090
Vi 10,5 0= (.21 »7100
V4 = (0441100 = 10cm®
V; = 10cm?®
'C.o.'ﬁ.uen itrated solution of KMnQO, has dense purple colour.

(i) Preparation of Solution:

We take 10 cm?® of this solution with the help of a graduated pipette and put in a
measuring flask of 100 cm®. Add water upto the mark, present at the neck of the flask.

Now it is 0.01 molar solution of KMnOQO,.

Measuring flasks

solution

Figure: Dilution of a Solution

6.4 CONCENTRATION UNITS

6.4.1 PERCENTAGE
SHORT QUESTIONS

Write a note on mass/mass %°? — (BWP LMK 2016'G11,2007-5SD 2016y 5}
Answer given on pg # 203 i my _ .- | -

What do yst1 mean by \/ol.‘_Jmf:/n:na:sS‘_’u? YRLS e (.SGD 201.6, GRW 2016,17)(K.B)
Answer--;;’:rv"-:n"ch rg# 20341 T \ : .

Defiine cor-.éen‘-t'i'aiio-n.. . (DGK 2016, FSD 2016, LHR 2015,16, GRW 2016)(K.B)

A ,I\'*m'\_f_ e \yiven on pg # 203

Define molarity.
(SWL 2016, MTN 2017, FSD 2016, SGD 2016, LHR 2016, GRW 2015, 2016, 17 G-I, 11)(K.B)
Answer given on pg # 204
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Solutions

seluticn -,

NUMERICAL EXAMPLE

NUMERICAL EXAMPLE 6.1

If we add 5cm® of acetone in water. to

prepare 90 cm® of aqueols fJO'.UIIiOI],

calculate the, L_oncgntn:a".im (w0 or this
(U.B+A.B)

NUMERICAL

Solution:

Given Data:

Volume of acetone = 5 cm?®

Volume of solution = 90 cm?

To Find:

Concentration of solution (v/iv) = ?

Calculations:

Volume of solute
Volume of solution

conc. of solution (%v/V)=

= i><100=5.5
90

-

Thus concentratior, of solutisii¢ 5% percent
AT o [ | \ !

by volume.

Concentration of solution is 5.5 %v/v.

NUMERICAL E l% 5, 6.2 @
Caiculate-the mclarity of a s¢tutina vvinfch
is\piignared 2y dissaving 28.4 g of Na,SOy

in-400 cm® of solution.

(U.B+A.B)
NUMERICAL
Solution:
Given Data:
Mass of solute =28.4¢

Volume of solution =400 cm®
Molar Mass of Na,SO4 = 142 g/mol

Required Data:

Molarity = ?
Calculations:

Mass dissolved (g)

Number of moles of Na,SO, =
Molar mass (g/mol)

28.49

=——=—=0.2mol
142gmol™

4;'0dm3
00

Conversation of volume in dm® = 400cm?® =
~E0A4din® (7

3| “Nurnker ofsrioies

_02
04

= 0.5 mol dm™®
Result:

Molarity of solution is 0.5 mol dm™.
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Solutions

NUMERICAL EXAMPLE 6.3

How much NaOH is required to prepare its

500 cm® of 0.4 M solution?  (UE+AB)
- MEMERICAL .

Solution:

Giver De LL

|/isiume of solution = V = 500 cm?®
Molarity =M=04M

To Find:

Mass of solute = ?

Calculations:

Conversion of mass of solute into moles

Molar mass of NaOH = 40 g mol ™

Conversation of volume in dm® = 500 cm?®

Putting the values in formula:

Mass of solute (q)
Molar mass (g mol™) xvolume of solution (dm?)

Mass of solute = Molarity x molar x mass x vgitme

-

=04x40x05 |\ /0

Resilt’
LN

) 39 ;sodlurr'l.hydroxide is required to prepare

0.4 M solution.

"nular ty o‘ IS >0|utIOI| ' (U.B+A.B)
NUMERICAL

Solution:

Given Data:

NUMERICAL EXAMPLE 6.4

10 cm?® of 0.01 molar K\/| J‘4 sotutipim ria S |

b°e1 ulutec. U] 100 cn® F-nu out the

Molarity of concentrated solution of KMnO, = M; =0.01
Volume of concentrated solution of KMnO, = V; =10 cm®

Volume of dilute solution of KMnO, = V,= 100 cm®

To Find:

Molarity of dilute solution of KMnQO4 = M, =?
Calculations:

Using following formula, molarity required
can be calculated as:

Concentrated solution = Dilute solution

M]_V]_ = M2V2
LAY
2 V2

Ry, putting the \/_aiues"vva .ge.'t‘mo'!'ari"*y' s

N |

\ |\j12"'_ EL_’E
100
M, =0.001 M

Result:
The molarity of dilute (new) solution of

KMnQOy is 0.001 M.
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10.

11.

12.

13.

15.

6.4 CONCENTRATION UNITS

6.4.1 PERCENTAGE

Concentration is ratio of{ " . | _ (K.B)
(A) Solvent+o solute (R) Solute tosoiLticn (ChSoivent wosolutiolr(D) Both (A) and (B)
If the schzre-schite forees hre sircig éacugh ¢:an those of solute-solvent forces. The solute: (U.B)

(A) Diszoli/z recdily ' (B) Does not dissolve

(G Dissalvies sicvny (D) Dissolves and precipitates

V//Fiith one of the following solution has less water? (GRW 2014)(U.B)

(A) 0.25M (B) 0.50M (C) 0.60M (D) 2.0M

Concentration is most often expressed as the ratio of the amount of to

the amount of solution. (U.B)

(A) Solute (B) Solvent (C) Brine (D) Salt

10g of sugar is dissolved in 90 g of water to make 100 g of solution. This is an

example of solution: (A.B)

(A) % m/m (B) % m/v (C) % viv (D) % v/im

If we add 10cm?® of acetone in water to prepare 90cm?® of aqueous solution. What will

be the concentration (v/v) of this solution? (U.B+A.B)

(A)5.5 (B)11.1 ©) 111 (D) 5.6

Number of moles of solute dissolved in 1dm? of solution is called: (K.B)

(A) Molarity (B) Molality (C) Solvent (D) Solute

1M solution of NaOH is prepared by dissolving g of NaOH in sufficient

water. (U.B+A.B)

(A) 40 (B) 30 (©) 10 (D) 20

2M solution is more concentrated than solution. (U.B)

(A) 1M (B) 2M (C)3M (D) 5M

Molarity is the number of moles of solute dissolved in: _ (K57 1

(A) 1kg of solution  (B) 100g of solvent  (C) 1dm?® of solvent (D) e Of sc |.'_Jticn._..

Which one of the following solutian contair's more'i-vaté'r-? \ S { | (¢ o ".(U.Il?a).

(A) 2M B)iv @05\ L L YD) 0.25M

0.1M solutian is diluted t¢, ten times fus nevs ralarisy-wiil be: | (U.B)

(A) 0.6 | T @) DN )L (C) 0.2M (D) 0.1M

20g of lla>H has\baen disstived in 0.5dm® of the solution, its molarity is:  (U.B+AB)
c (IA)IJ ML T(B) 1.oM (C) 0.5M (D) 1.5M

V//Fiat mass of NaOH is required to prepare 1M, 500cm? of the solution: (U.B+A.B)

(A) 10g (B) 20g (C) 30g (D) 409

What volume of 2M solution of H,SO is required to prepare 500cm’, 0.1M solution: .B+A.B)

(A) 10cm® (B) 15cm? (C) 20cm?® (D) 25¢cm®
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6.2 TEST YOURSELF _

Ans:

Ans:

Ans:

\T5

Ans:

Does the percentage calculations require the chemical formula of the-suiute? —{s'5)
EORMULA FOR %AGE CALCULATION -'“ '
Percentage calculations do not regsire the| clrericai tormadia of fhe Jolute hetadse only
the mass of solution is corisidered 7% molar mass lis 'nct reGuired.
Why is the-farmula of solutz riecesse ry toricalculation-2t tiie molari iy of the solution?(U.B)
/ NECESSITY GF FOI-\""UI_A OF SOLUTE

The forrauia of )L‘lU e s redeshenyfor calculation of the molarity of the solution because we have to

qalch ate maar rnessiotsolute. Molar mass of solute can be calculated from its chemical formula.

V¢l drd asked to prepare 15 percent (m/m) solution of common salt. How much

amount of water will be required to prepare this solution? (U.B+A.B)
WATER FOR 15% (m/m) SOLUTION

15% m/m common salt solution means that 15.0g of common salt is dissolved in 85g of

water to make 100g of solution.

How much water should be mixed with 18 cm?® of alcohol so as to obtain 18 % (V/v)

alcohol solution? (U.B+A.B)
WATER FOR 18% (v/v LUTION

18%v/v alcohol solution in water means that 18cm?® of alcohol is dissolved in sufficient

amount of water so that total volume of the solution becomes 100cm®.

Calculate the concentration % (m/m) of a solution which contains 2.5 g of salt

dissolved in 50 g of water. (U.B+A.B)
NUMERICAL

Solution:

Give data:

Mass of salt (solute) =25¢

Mass of water (solvent) =50g¢

To Find:

Concentration % m/m of solution  =7?

Calculations:

. Mass of solute -
Concentration (%m/m) = (g)—-—- —xlfi‘
Mass of solute( "'lqas uf ,JC‘IVP-I[ A

.- L N |

L- )Um
% 0N gy Cgmxuo
DARYa s ”_% [n'= SO0 700 = 4.76%

.5gm
% m/m=4.76 %

A wm hpneior the foIIowmg solutions is more concentrated? (U.B)

Sne molar or three molar:

CONCENTRATION OF SOLUTION
Concentration depends upon amount of solute. Three molar solutions is more concentrated
than one molar solution because it consists of three times the amount of solute.
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Q.1

Ans:

Q.2

Ans:

6.5 SOLUBILITY

6.5.1 SOLUBILITY AND SOLUTE-SOLVENT INTERAQGTI (e
What is solubility? Write down the factors affecting seldbiiiy. (1.HR 2017 G N BTB)
- OR}
What is general principl¢ of solutsiity? — - | (Ex-Q.6)(U.B+K.B)
(RWP 2017, MTN 4015, DGR 2036, S1352016,17, BWP 2016,17, FSD 2017)
) SLLBI_LI*\
Definitivly:

“The,number of gliams ofthe solute dissolved in 100 g of solvent to prepare a saturated
<qittion ‘at ainaracular temperature .
he-concentration of a saturated solution is referred to as solubility of the solute in a
given solvent.
Example:
Solubility of sodium thiosulphate (Na,S,03) in water at 20°C is 20.9g of salt per 100g of water.
Factor Affecting the Solubility:
Following are the factors which affect the solubility of solutes:
(i) Nature of solute and solvent (like dissolves like)
(i) Solute-solvent interactions
(iii) Temperature
LIKE DISSOLVES LIKE (NATURE OF SOLUTE AND SOLVENT)
The general principle of solubility is, like dissolves like.
(i) The polar substances are soluble in polar solvents. lonic solids and polar covalent
compounds are soluble in water.
Examples:
KCI, Na,CO3; CuSO, sugar and alcohol are all soluble in water.
(i) Non-polar substances are not soluble in polar solvents.
Examples:
Ether, benzene and petrol are insoluble in water.
(i) Non-polar covalent substances are soluble in non-polar solvents (mostly organic solvents).
Examples:
Grease, paints, naphthalene are soluble in ether or carbon tetrachloride etc.

Write a detailed note on solubility and solute-solvent interaction. (Ex-Q.5)
(FSD 2017 G-11, SGD 2017 G-11)(U.B)

SOLUBILITY AND SOLUTE SOLVENT INTERACTION p 'y
“The solute-solvent interaction can be explained in terms of creat Jon m e raetlve -f(_)r\.;:-s;
between the particles of solute and those chJIvent oA [ LD
Steps to Dissolve Solute iz-Solvent: . \ . -
To dissolve one substance (s Mues i 8’]0 htl’ L'bs*m]ce 'Sc quI[) 1 oltowmg three events
must ogcui;
(i) Solize hari IC'-;'“‘ ntul 3t epotq}\t rom each other
(i) Solveritiparticles raustisciparate to provide space for solute particles.
(113) Solute! ana ¢ olvent particles must attract and mix up.

' Jem ridaiice of Solution Formation:

Solution formation depends upon the relative strength of attractive forces between
solute-solute, solvent-solvent and solute-solvent.

Physical States of Solute:

Generally solutes are solids.
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Q.3
Ans:

Interactions Between Particles:

lonic solids are arranged in such a regular pattern that the inter-ionic forces are at-a-. | '

maximum. If the new forces between solute and solvent particles JV«J(""T]& the ,un Ile-
solute attractive forces, then solute dissolves-and makes.2.coiGaan '

If forces between solute partlcle° aie strong giivughithan solute-so ‘vent fortes, solute
remains insoluble and sofution is =5t formed Tte solveni moiectles first pull apart the
solute i |ons ﬂnd then surround ther.iIn tw way snlute.disszives and: solution forms.
When NaCl ns_aUd;\d iy watef it s ol\}és readily because the attractive interaction
betweer; the, icris of NeCland polar molecules of water are strong enough to overcome
th‘ adtrac tive fisrzes between Na* and CI ions in solid NaCl crystal. In this process the

.p‘uf vc'end of the water dipole is oriented towards the CI™ ions and the negative end of

water dipole is oriented towards the Na* ions. These ion-dipole attractions between Na*
ions and water molecules, CI" ions and water molecules are so strong that they pull
these ions from their positions in the crystal and thus NaCl dissolves.

Figure: Inter-action of Solute and Solvent to Form Solution

Discuss the effect of temperature on solubility? (Ex-Q.7)

(GRW 2016 G-I1, LHR 2016 G-11, RWP 2017 G-11)(U.B)
EFFECT OF TEMPERATURE ON SOLUBILITY

Temperature has major effect on the solubility of most of the substances. Generally it

seems that solubility increases with the increase of temperature, but it is not always true.

Possibilities:

When a solution is formed by adding a salt in solvent there are three possibilities with

reference to effect of temperature on solubility. These possibilities are as follows:

(i) Heat is absorbed

(if) Heat is given out

(iii) No change in heat

(i) Heat is Absorbed (Endothermic Process)
Solubility usually increases with the increase in temperature for such solutes. When salts

like KNOs, NaNO3 and KClI are added in water, the test tube becomes cold. It means during

dissolution of these salts heat is absorbed. Such dissolving process is called “Bhuy*hel‘ml'"‘” -

solvent + solute + heat —— solution_ ;-' [~
Significance of Heat Absorbed: T\ 1 | (D
It means that heat is required to b; Edk the at;racfl\e fGrees be,tvx,per thie Sh's of solute.
This requirement is fulfilled oy the 5L rrou‘*.qu molncuhs As A resy It, their temperature
falls down.aind test tube hecorv uo'd ,. Y
Exam; )Ie> W el
KNOs, ! \.cPIOz, K*“ Ml-ucl CaCI ,VuoO4 etc.

\
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(i) Heat is given out (Exothermic Process)
In such cases, the solubility of salt decreases with the increase of temperature
When salts like Li,SO4 and Ce,(SO,)3 are dissolved in water, th ast-tupe hiecomas
warm. i.e. heat is released during this dissolstion.

solvent +/salute. ——- sahltnn 4 hear

Why Heat Released?
In such-casts attractive, forges’ amang thie ehite~particles are weaker and solute-
solvenc.interaciione. arg strorgei. Az 0 rasctt-tnere is release of energy.

Examples:
€ L |2C’.-)3
1 % Clai @,
¢ LipSO4

e CaCrOq

(iii) No Change in Heat

In some cases during a dissolution process neither the heat is absorbed nor released.
Example:

When salt like NaCl is added in water, the solution temperature remains almost the
same. In such case temperature has a minimum effect on solubility.

Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

6.5.1 SOLUBILITY AND SOLUTE-SOLVENT INTERACTION

6.5 SOLUBILITY

SHORT QUESTIONS

What do you mean by “like dissolves like?” Explain with examples. (U.B+A.B)
Answer given on pg # 211
Define solubility. (K.B)
Answer given on pg # 211
Which factors affect the solubility? (U.B)

Answer given on pg # 212
Why test tube becomes warm when lithium sulphate is added in test tube containing
water? (U.B)
Answer given on pg # 212

6.5 SOLUBILITY

Which one of the follewing WIL!- show negl g;bl\ emfe*t of t(mperature on its

solubility? - (LHR 2014)(U.B)

(A)KGH T\ BKNDsL |\ e r\-uu (D) NaNO3

The ioizg and|paigr fempyuiies e 'NaCl and HCI are more soluble in water than

non-potarcovalent ”o*noru s like: (U.B)
~ @dcL, ||\ “(B) Benzene (C) CS; (D) All of these
NI EH-Oive is not soluble in water? (FSD 2017 G-1)(K.B)

(A) CeHs (B) KCI (C) Na,CO3 (D) CuSO4

Naphthalene is soluble in: (K.B)

(A) Water (B) Ether

(C) Carbon tetrachloride (D) BothBand C
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5.

6.

7.

8.

Which one of the following salts gives out heat on dissolving in water? (U.B+A.B)
(A) NaCl (B) Cey(SOy)3 (C) KNOs (D) KC! :
Heat is absorbed on dissolving which one of the following salt? < — % (1).3+A3)
(A) NaCl (B) Ceg(SO4)3 { VlC) NaNO—" . D] L3Sy

Which one is soluble in water? |~ | (GRMLZGL7 G-11)(K.B)
(A) Benzene (B) Peirol - 7 - (€} Ether _' D) Alcohol
Generally-selutes are: 1R ; (K.B)
(A) Liaurds (B) Sasm ' C) Solids (D) Solvents

g ALV AGSTEST YOURSELF

J | Jﬂin;::

ii.

Ans:

Ans:

iv.

Ans:

What w.ll happeii if the solute-solute forces are stronger than those of solute-solvent
f(reds? (U.B)
TRONGER SOLUTE-SOLUTE FORCE
When solute-solute forces are stronger than those of solute-solvent forces, the solute
will not dissolve and will not form solution.
When solute-solute forces are weaker than those of solute-solvent forces. Will
solution form? (U.B)
WEAKER SOLUTE-SOLUTE FORCES
It means when solute-solute forces are weaker than those of solute-solvent forces the
solute solvent attractive forces will overcome the solute forces, then solute will dissolve
and thus solution will form.
Why is iodine soluble in CCl, and not in water? (U.B)
SOLUBILITY OF IODINE IN CCIl, AND WATER
The principle of solubility is “like dissolves like.”
lodine is soluble in CCl, because both are non-polar. Water cannot dissolve iodine
because water is polar solvent and iodine is non-polar.
Why test tube becomes cold when KNOs is dissolved in water? (SGD 2017 G-1)(U.B)
SOLUBILITY OF KNOs
When KNOs is added in water, the test tube becomes cold. It means during dissolution of
these salts heat is absorbed from the surrounding to break the forces between ions of solute.

Solvent + solute + heat —— solution

6.6 COMPARISON OF SOLUTION, SUSPENSION AND COLLOID

Q.1

Ans:

Give five characteristics of true solution. (SWL 2017)(K.B)
TRUE SOLUTION

“A homogeneous mixture of two or more than two componpn+ S caH ity ue sol J |0l

Examples: ~ A WY L0

e Solution of NaCl in water. "_./ AR Lo AN

e Drop of ink mixed in watey (5i ml st e> armle mf tl o coluuonn /

e So! umn of S'Ldaé’ n water \

Proper %.cs \ L -

(i) The pgartl*fes e |s* in Lhelr simplest form i.e. as molecules or ions. Their diameter
M 10-%hin

' 'u ) Yaiticles dissolve uniformly throughout and form a homogeneous mixture.

(iii) Particles are so small that they can't be seen with naked eye.

(iv) Solute particles can pass easily through a filter paper.

(v) Particles are so small that they cannot scatter the rays of light, thus do not show
Tyndall effect.
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Q.2

Ans:

Give the five characteristics of colloid solution.(Ex-Q.8)(GRW 2017 G-I, SGD 2017 G-II)(K. B)
OR

Define colloids. Write down characteristics of colloids. -~ [ {-us'.—“:‘w{ 2016 r_;_;l')(.:.m

COLLOIDS OR COLLGIiDAL SQLUTIONZ™, ! | /7 —
“These are solutions in which th# splute naiticles ‘arz | la; ‘ger ‘han ho present in the
true solutions but not Iarg° €nov ':I. th be seeri by 1aked eyﬁ [
Exampleg: Y, A
e Starch |
o Albumin '}
“ S:Jap scl.|t| bis.

Rt

6o

Milk

Ink

Jelly

e Toothpaste

Tyndall Effect and Distinction between Colloid and Solution:

We can see the path of scattered light beam inside the colloidal solution. Tyndall effect
is the main characteristic which distinguishes colloids from solutions. Hence these
solutions are called false solutions or colloidal solutions.

Tyndall Effect:

“The particles of colloids are big enough to scatter the beam of light. 7z is called Tyndall effect.”

ey < o

Solution, no Scattering of light Colloids, having scattering of light

Figure: Tyndall Effect by Colloids

Properties:
The properties of colloidal solution are as follows:

e The particles are large consisting of many atoms, ions or molecules.
e A colloid appears to be a homogeneous but actually it is a heterogeneous mixture.

Hence, they are not true solution. Particles do not settle down ff‘" a Iong tinie,

therefore, colloids are quite stable. [

e Particles are large but can't be seen with'naked-cya. S

e Although particles are kig but Lhe/ can-pasy th rough a pll.er paper.

e Particles scatter the pa.h o, nrtt ra/s th IS ﬁm‘f!-ng the'béam cflight i.e. exhibit the
Tyrcz K ffect—. !

What 15 =1 >p=|15| )r>’> A rn,ev ltf"‘“%actenstlcs (Ex-Q.9) (LHR 2017 G-1, RWP 2017 G-1)(K.B)
' SUSPENSION

TE h=te| ’)g"ne(‘L° .mxture of undlssolved particles in a given medium that settles down

-

\ diterséaetime is called suspension. ”

Examples:
e Chalk in water (milky suspension)

e Paints
e Milk of magnesia (suspension of magnesium oxide in water)
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Solutions

Properties:
(i)

down after sometime

(iii) Particles are big enoliglt to_ha3een with niakad, eye

(iv) Ssiie particles carimot pass through'fiter peger

The particles are of largest size. They are larger than 10°cm in diamzter.

(i) Particles remain undissolved and form a heterogereags mixture-Particles. st

(v) Particles erelso bigithae ligritis siocked and difficult to pass.
Q4 I—’f)\v yoil ¢an Lcmf)er solutions, colloid and suspension? (U.B)
ARS: | - COMPARISON
Comparison of the characteristics of solution, colloid and suspension are as follows:
Solution Colloid Suspension
Size of Particles
e The particles exist in theire The particles are largee The particles are off

simplest form i.e. as molecules
or ions. Their diameter is 107
cm.

consisting of many atoms, ions
or molecules.

largest size. They are
larger than 107cm in
diameter.

Solubility of Particles

can't be seen with naked eye.

seen with naked eye.

e Particles dissolve uniformlye A colloid appears to be ae Particles remain
throughout and form & homogeneous but actually it is a undissolved and Form a
homogeneous mixture. heterogeneous mixture. Hence, heterogeneous mixture.

they are not true solution| Particles settle down
Particles do not settle down for| after sometime
a long time, therefore, colloids
are quite stable.
Observation With Naked Eye
e Particles are so small that theyle Particles are large but can't bel* Particles are big enough to be

P

assing Through FLh‘n" Pdpt‘l

-

through a fllter aner

Y| ~ert|u)s are so small that they

— & 1 5 K 1 8 1

Solute particles can pass easH;T A.tho 19 pirt clw Qw.: bw buv Scluxe particles cannot
.' tney. can|, pass hrough a filter Pass through filter paper.
" i pqpvl‘.

e e L

seen with naked eye. —

N |

Tyndall Effect

cannot scatter the rays of light,
thus do not show Tyndall effect.

e Particles scatter the path of lighte Particles are so big that]

rays thus emitting the beam of ligh
.. exhibit the tyndall effect.

light is blocked and
difficult to pass.
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Solutions

6.6 COMPARISON OF SOLUTION, SUSPENSION AND COLLOID

||
[

MULTIPLE CHOICE QUESTIO

1. In true solutlon the partlcles are of size: | X.B)
(A) 10° cm (B) 10%cm (i1 % e (D) 18%¢m

2. Which one produces collyical sstauon? - ) | (K.B)
(A) Blond (B! €onrgei sulphate solution
(C) Silive; nittaie seluticn (D) None of these

3. Tyndal! eftzct 1s shbwn by (LHR 2016, RWP 2017 G-11, SGD 2017 G-I1)(A.B)
A)Zlugar ¢clution’ <{B) Paint (C) Jelly (D) Chalk solution

i \Witiich-ane'or the following is heterogeneous mixture? (A.B)

R Milk (B) Ink (C) Milk of magnesia (D) Sugar solution

2. Tyndall effect is due to: (U.B)
(A) Blockage of beam of light (B) Non-scattering of beam of light
(C) Scattering of beam of light (D) Passing through beam of light

6. The dlameter of particles in solution is: (K.B)
(A) 10 ®cm (B) 10 “cm (C) 108 cm (D) 10°cm

7. Chalk in water is an example of: (A.B)
(A) Suspension (B) Colloid (C) Solution (D) Solute

8. An example of colloidal solution is: (A.B)
(A) Drop of ink in water (B) Milk of magnesia
(C) Blood (D) Paint

9. Which one is also called false solution? (U.B)
(A) Colloidal solution (B) Suspension (C) Paint (D) Water

6.4 TEST YOURSELF

I What is difference between colloid and suspension?
(DGK, BWP 2017, FSD, RWP 2016, LHR 2016 G-1)(U.B)

Ans:

DIFFERENTIATI

N

The differences between colloidal solution and suspension are as follows:

Colloid Suspension

Composition

e The particles are large consisting of many
atoms, ions or molecules.

The particles are of largest size. They are
larger than 10 cm m Ghdieter. |

 Visibility 7 N

e Particles are large but can't 5¢ seen with |
naked eye. '

A

5|ng‘ﬂ;j rcmh Fitter Paper

Part cles'ere big =ncuch fo be seen with
naked-cye

e Although 'periicieh Lrt Lig l:uf theycan
nass¢hrough b FI|\° ApEr.

Solute particles cannot pass through filter
paper.

! Tyndall Effect

L

Partlcles scatter the path of light rays thus
emitting the beam of light i.e. exhibit the
Tyndall effect.

Particles are so big that light is blocked
and difficult to pass.
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Ans:

Ans:

Ans:

Vi.

Ans:

Vil.

Ans.

Can colloids be separated by filtration, if not why? (U.B)
EPARATION OF COLLOID o .

Colloids cannot be separated by filtration kecause the, paiticles in cnll-bias_«ér.e note uIg.

They can pass through a fiiier pape: | ’

Why are % colloids.guite stgble? 1\ ' pd = (U.B)

\ \STABY ¥Pr OF COLLOID

The({ollbics ar"a. Juite-siable because particles do not settle down for a long time. Colloids

ér.e i@ Stable.

Why does the colloid show Tyndall effect? (U.B)

TYNDALL EFFECT OF LLOID

Colloids show Tyndall effect because in colloids the particle size is suitable to scatter the

path of light rays.

What is Tyndall effect and on what factors it depends? (U.B)
TYNDALL EFFECT AND FACTORS AFFECTING IT

“The phenomenon of scattering of beam of light by particles of colloids is called Tyndall

effect”.

Dependence:

It depends upon the size of particles.

Identify as colloids or suspensions from the following: (U.B+A.B)

Milk, milk of magnesia, soap solution and paint.
IDENTIFICATION AS COLLOID ARE SUSPENSION

Colloids: Milk, soap solution

Suspensions: Paints, milk of magnesia :

How can you justify that milk is a colloid. P\ | | [P TSy

TS K_ L1LO1D N [

Justlflcatlf\n

Milk (catsi sts Of & Jrq hal tules V\amn 1yu|dtes fats proteins etc.) is a colloid because it

_ shoyzs T vndall effect

M\ .'._<_ rarticies are big but they can pass through a filter paper. Milk particles are larger

but cannot be seen with naked eye. Milk particles scatter the path of light rays thus

scattering the beam of light i.e. exhibit the Tyndall effect.
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ANSWER KEYS

INTRODUCTION

B8

AR B R R R R R
6.2 SATURATED SOLUTION

CCBAAEAB

6.3 TYPES OF SOLUTIONS

DABABEBC

6.4 CONCENTRATION UNITS
6.4.1 PERCENTAGE

12‘345‘67 A
AD 11 DAAB 15 DF

6.5 SOLUBILIT A
6.5.1 SOLUBILITY AND SOLUTE-SOLVENT INTE&ACTIONAS)

H B P'ER WA
6.6 COMPARISGN OF SOMUFION; SUSPENSION AND COLLOID

TRECE BB E BEE
| .-JI .i'. =
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EXERCISE SOLUTION _

9.

10.

11.

12.

13.

P 2 BN ;K
3 c BON - BN c B c BON o Bl o |

MULTIPLE CHOICE QUESITONSEEE

Mist is an example of solution: (LHR017 G-11_MTX 2056.G4, BINF 2516 534 Tl AB)
(A) Liquid in gas (B) Gas in liquid 1 (7 Solid ir gqs (D) Cas-insolid
Which one of the followirtg s a-*5iguia irrsolic’ snlutinon? |
; | (RWP 2047 G<i DGK 2017 G-11, SWL 2017 G-11)(A.B)
(A) Suga! in water-, () Butter. .| | () Opal (D) Fog
Conceritrgtjon s retic, cf: | ' (BWP 2017 G-11)(K.B)
(~)[Solv ant 10 s¢lue~(B) Solute to solution (C) Solvent to solution (D) Both a and b
Wisich-sne of the following solutions contains more water?(LHR 2017 G-LII, RWP 2016 G-T)(U.B)
(A) 2M (B) 1M (©)05M (D) 0.25 M
A 5 percent (w/w) sugar solution means that: (U.B)
(A) 5 g of sugar is dissolved in 90 g of water (B) 5 g of sugar is dissolved in 100 g of water
(C) 5 g of sugar is dissolved in 105 g of water (D) 5 g of sugar is dissolved in 95 g of water
If the solute-solute forces are strong enough than those of solute-solvent forces. The solute:
(DGK 2017 G-11)(U.B)
(A) Dissolves readily (B) Does not dissolve
(C) Dissolves slowly (D) Dissolves and precipitates
Which one of the following will show negligible effect of temperature on its solubility?
(MTN 2016 G-11)(A.B)
(A) KCI (B) NaNO3 (C) KNOs (D) NaCl
Which one of the following is heterogeneous mixture?
(BWP 2017 G-1, SGD 2016 G-I, 11, FSD 2016 G-1,I1)(A.B)
(A) Milk (B) Ink (C) Milk of magnesia (D) Sugar solution
Tyndall effect is shown by:

(DGK 2016 G-I, GRW 2017 G-I, LHR 2016 G-I, RWP 2017 G-11, SWL 2017 G-11, DGK 2016 G-11)(A.B)

(A) Sugar solution  (B) Jelly (C) Paints (D) Chalk solution
Tyndall effect is due to: (BWP 2017 G-1, SWL 2017 G-1)(U.B)
(A) Blockage of beam of light (B) Non-scattering of beam of light

(C) Scattering of beam of light (D) Passing through beam efiight

If 10 cm’ of alcohol is dissolved in 100 g of water, it is called:-HR 21 C—ISWL 2017'(_}‘.)(,‘«.!'3}'
(A) % wiw (B) Y%owlv (CromVive | () (D s T
When a saturated solution s ditiied it tamnginth:) |1 | | /(SGD 2017 G-11)(U.B)
(A) Supersatirated-soiution, /£ (B} Saturated solution

(C) A canzenirated solution | | DU (D) Unsaturated solution
Mo'arity is, the, iﬂui_nbe: oi moles of solute dissolved in: (GRW 2017 G-II, BWP 2017 G-II)(K.B)

A -f|/'a)'-l_kuf;,oiutidh (B) 100 g of solvent (C) 1 dm® of solvent (D) 1 dm? of solution

ANSWER KEY

N ° BEE ° BOE © B o
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Ans:

Ans:

Ans:

Ans:

FAYREN

EXERCISE SHORT QUESTIONS

Why suspensions and solutions do not show Tyndall effect, while (‘ﬂllul(]b do? il 5j
SHOWING TYNDALL EFFECT i
Suspensions and Solutions: \
Suspensions and solutions-€lo not'skow.7yncall 2fiect becayse il ! Jspensmns particles
are so big that light is blocked aiie ditficuit o Dast._3u’ in Soiation rarticles are so small
that they-canaot scattei tria fays cf light, thus da,ngtshow Tyndall effect.
Colloigzas
Colloids car snow Tiyrnide |l sifect because particles scatter the path of light rays.
‘/v ha tis ‘thi reasor for the difference between solutions, colloids and suspensions? (U.B)
{ REASON FOR DIFFERENCE
The dlfferentlatlon between solutions, colloids and suspensions is based upon the particle
size. In colloidal solutions the particles size is intermediate between true solutions and
suspensions.
Why does not the suspension form a homogeneous mixture? (DGK 2016)(U.B)
PENSION NOT A HOMOGENE MIXTURE
In suspension particles remain un-dissolved due to their big size. After sometime
particles settle down under the action of gravity, therefore suspension does not form a
homogeneous mixture.
How will you test whether given solution is a colloidal solution or not? (U.B+A.B)
TESTIN FSOLUTIONA LLOID
We will pass light in the solution, if the given solution scattered the light then it is a
colloidal solution. It solution does not scatter the light then it is not colloidal solution.
Classify the following into true solution and colloidal solution: (U.B+A.B)
Blood, starch solution, glucose solution, tooth paste, copper sulphate solution, silver
nitrate solution.

LASSIFICATION
The classification of true solution and colloidal solution are as follows:

True Solutions Colloidal Solutions
e Glucose solution e Blood
e Copper sulphate solution e Tooth paste
¢ Silver nitrate solution e Starch solution
Why we stir paints thoroughly before using? (U.B)

STIRRING OF PAINTS BEFORE USE . ) )
Paints are heterogeneous mixture of un-dissolved particles in a-giveni“medium. r_"f_:.rm‘,ia_s,

settle down after sometime. So we stir paintsto mix thora«aniy, ")enﬂre usiRa S
Which of the following WI|| scat’rer I|ght \nd vvny7 \»Ugc r so u1 on| séae-Sulution and
milk of magne5|a . ) . (U.B+A.B)

Sugar SG|[ItIO .
Sugar shlttion will not <catter Tht, weam Ilght because the particles of sugar solution are

so sirall|that th evcannot scatter light.

s et Sewticn.

Shap solution \ WI|| scatter light (Tyndall effect) because it is colloidal solution and its
particles are large enough to scatter the light.

Milk of Magnesia:

Milk of magnesia cannot scatter the light because it is suspension and its particles are so
big that light is blocked.
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8.
Ans:

Ans:

10.

Ans:

‘What do you mean by “like dissolves like?”” Explain with examples. (MTN 2017, GRW 2015, 16)(U. B+AB)
LIKE DI LVE LIKE - — )

“Like dissolves like” means that polar substances are dissolved.: P »la solvents & n:l nop:

polar substances are soluble in non- pnlar sol' /el ts . ' :

Examples: - \ \

e NaCl (palar) dlssolves N 'vxte. ptlar >0uve1) & .d (ces not dl5 sive in benzene (non-
pofary | | . - :

e Similar I / Lef\z e mcn polar) is aoluble in petrol (non-polar) but it does not dissolve in
W ater (pc lar).

How! dues-nature of attractive forces of solute-solute and solvent-solvent affect the

solubility? (GRW 2016, LHR 2016, SGD 2016)(U.B)

EFFECT OF ATTRACTIVE FORCES ON SOLUBILITY

Solubility depends upon solute solvent attractions.

e If the attractive forces between solute and solvent are stronger than that of solute-
solute forces then solubility will take place.

e If the attractive forces between solute particles are stronger than solute solvent forces,
solute remains insoluble and solution is not formed.

How you can explain the solute-solvent interaction to prepare a NaCl solution?
(LHR, 2016)(U.B+A.B)

&

PREPARATION OF NaCl SOLUTION

When NaCl is added in water it dissolves readily because the attractive forces between
the ions of NaCl and polar molecules of water are strong enough to overcome the
attractive forces between Na* and CI” ions in solid NaCl crystal. In this process, positive
end of the water dipole is oriented towards the CI" ions and the negative end of water
dipole is oriented towards the Na* ions. These ion-dipole attractions between Na* ions
and water molecules, CI" ions and water molecules are so strong that they pull these ions
from their positions in the crystal and thus NaCl dissolves.

. 32 I,j,

I_- :___ A

/'g NvA

‘3-",) Tl , A

~ T\ W

e 'H._

_ |_—|gu re: nfmfacno-n of‘ Solufe and,.SoJ\fﬂnt ta4orm Solution

==

Justify Vit An'eka nple *h 1t ¢ o- ub}h*v o
L L \f" PEAYEY

aalt increases with the increase in temperature.(UB+AB)

| LUBILITY WITH TEMPERATURE
-.~|>)|.'J|)I|'I / cf comie salts which are usually ionic in nature increases with the increase in
“femiperature for such solutes. It means that heat is required to break the attractive forces

between the ions of solute. This process is called endothermic.

Example:

Solubility of KNO3 and KCI can be enhanced by increasing temperature.
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12.

Ans:

Ans:

Ans:

Ans:
Ans:
Ans:
Ans:
Ans:
R

Ans:

What do you mean by volume/volume %? (SGD 2017 G-1I)(K.B)
MEANIN F % VOLUME VOLUME :

It is the volume in cm?® of a solute dlssolved in 100 g of the °“|L e, |

Example: : /

30% of alcohol solution nizans 30.¢7° af alzohal dissolvealir: sufficient amount of water,

so that theictal volume-gf theisoldtipnikieconies, 100 ¢ .

4 yine. - 3
BN Vol ..vofsolute(cm )

i 100

Volume of solution (cm3)

EXERCISE LONG QUESTIONS

What is saturated solution and how it is prepared?

Answer give on pg # (Topic 6.2)

Differentiate between dilute and concentrated solutions with a common example.
DIFFERENTIATION

The differences between dilute and concentrated solutions are as follows:

Dilute Solution Concentrated Solution

Definition
e Dilute solutions are those which |e Concentrated solutions are those
contain relatively small amount of which contain relatively large amount
dissolved solute in the solution. of dissolved solute in the solution.
Examples
e A solution containing 5g of sodium | e 0.1M Na,CO; solution is dilute
chloride in 100g water is a dilute solution as compared to 5M Na,COj3
solution. solution.

Explain, how dilute solutions are prepared from concentrated solutions?
Answer give on pg # 205 (Topic 6.4.2)

What is molarity and give its formula to prepare molar solution?

Answer give on pg # 204 (Topic 6.4.2)

Explain the solute-solvent interaction for the preparatlor* 0i bLJL tlrm
Answer give on pg # 211 (TOpIC 6.5 N Y et
What is general prlnC|pIe of solubssiity? — 10 4L L )
Answer.gienn Pg # 22-(Topit €.5; | B

Discuss-£hb effect uf tel pey auur\:z_.l c::)Iuiulli't'y.

Answer gl»,_e.on_ pg# 212 (Topic 6.5)

X (I‘l velthe five-shdaracteristics of colloid.

Answer give on pg # 216 (Topic 6.6)
Give at least five characteristics of suspension.
Answer give on pg # 216 (Topic 6.6)
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EXERCISE SOLVED NUMERICALS
1. A solution contains 50 g of sugar 60cm
. . _ | Yviv _60 'C;LO 35 *1\)\
dissolved in 450 g of water. What is | . cm’ e _
concentration of this solution?, (U.BAB) |- | 6\‘ et
=/ T 30(Cenp? ¥ 0
NUMERICAL
Solution: THus) UiV = 6%VIV
Given Data: SR Result:
Mass of sudir (<ol |ie).' = 50g Concentration of this solution = 6%v/v

asg et watar{solvent) = 450g

70 Find:

Concentration of solution (% m/m) =?
Calculations:

Mass of solute(g)

% m/m= x100
Mass of solute(g)+Mass of solvent(g)
% m/m= 509
0g +45g
~ 509 100
500g
Thus,
% m/m =10 m/m
Result:
The concentration of this solution is 10%0

m/m.

2. 1f 60 cm® of alcohol is dissolved in 940
cm® of water, what is concentration of
this solution? (U.B+A.B)

NUMERICAL

Solution: y
Given Data: _ \
Volume of alcoha (smu:é\ : = tL cm~ \
Volume of Watnr ks Dl\ ent ' v 94 Ccin®

ToF wlc

N\ Carger ihtnof solution (%o viv) =?

Calculations:

Volume of solute(cm3)

%V/IV= %100

Volume of solute(cm3) +Volume of solvent(cm3)

3. How much salt will be required to prepare
following solutions (atomic mass: K=39;
Na=23; S=32; O=16 and H=I) (U.B+A.B)
(a) 250 cm® of KOH solution of 0.5 M
(b) 600 cm® of NaNOjs solution of 0.25 M
(c) 800 cm® of Na,SO, solution of 1.0 M

Ans:

(@) 250cm? of KOH solution of 0.5M

NUMERICAL

Solution:

Given Data:

Molarity of solution=M =0.5M

Volume of solution = V = 250 cm®

—@dm =0.25dm*
1000

Molar mass of KOH = 39+16+1=56gmol™

To Find:

Amount (mass) of KOH =?

Calculations: - '

|4, -
. |
| [ |

[ “\Mass \,fsolnte\rﬂ et
L htal mdss ass ol soite, (gimol )x volume of solution (dm®)

Miss of solute(g)
569 mol™*x0.25dm®

Mass of solute = 0.5x56x0.25
:Yg

W oEN=

Result:

7g salt is required to prepare 250cm’
solution of KOH. (0.5 M)
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(b) 600cm?® of NaNOjs solution of 0.25M

NUMERICAL
Solution:
Given Data: _
Molarity of NaNOs solution = M =; G257 |
Volusfig)¢f fobution =/ 500 ¢m’
= 0902 dme
1000
N I\'Iolar mass of NaN03 =23+ 14 + 3(16)
' = 85gmol™
To Find:
Amount (mass) of NaNO3 = m =?
Calculations:

Using the formula:
Mass of solute(g)

Calculations:
Using the formula:

1%,

~WASS OF S)|U-e(:j)

- I\unrrwas Lfsduw(cmu ) VGime. i oolutlon(d )
e ‘ofsnlute
1ﬁzgmol 'x0.8dm’

1om

' Mass of solute =1.0x142x0.8

=113.69
Result:

113.6g salt is required to prepare 800 cm®
solution of Na,SO,. (1.0 M)

~ Molar mass of solute(gmol ™ )xVolume of solution (dm®)
Mass of solute(g)
85gmol™x0.6dm?®

Mass of solute = 0.25x85x0.6

Mass of solute = 12.75¢
Result:

Molarity=

12.75g salt is required to prepare 600 cm®
solution of NaNOg. (0.25 M)

(c) 800cm® of Na, SO, solution of 1.0M
NUMERICAL

Solution:

Given Data:

Molarity of Na,SO,4 solution=M=1M -,

Volume of solution = VV = 800 cm?

= 1 800- .
A ~—1%Q—): 8’1n |
Molar masgf Naﬁm 3 2’2-2\ '+"32' +4(16)
.I =46 +32+64
' = 142gmol™

To Find:
Amount (mass) of Na,SO4 =?

4. When we dissolve 20 g of NaCl in 400 cm® of
solution, what will be its molarity? (U.B+AB)

NUMERICAL
Solution:
Given Data:
Mass of NaCl = 20g

=23 +35.5 = 58.5gmol*
Volume of Solution = 400 cm?®
400

Molar mass of NacCl

_m_o 4dm?®
To Find:
Molarity of solution M =?
Calculations:

Lsing the formuia N

i Mags o% solqte\g,

\ HI)Iai miss Y| soLte :,inol )k Volume of solution (dm?)

o 20g
58.5mo|><0.4(dm3)

=20 _ 0.85M

23.4
Result:
Molarity of solution will be 0.85 M.
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5. We desire to prepare 100 cm® 0.4 M
solution of MgCl,, how much MgCl; is

needed? (U.B+A.B)
NUMERICAL )
Solution:
Given Data: _. _
Molarity of soliitinn = il = 0.4 M |
Volume 6f € olution'= \/\='100cm?
[ I\ :. : . :&dm320.1dm3
a 1000

Molar Mass of MgCl, = 24 + 2(35.5)
= 24+71 = 95gmol™
To Find:
Amount (mass) of MgCl, =?
Calculations:
Using the formula:

- Mass of solute
Molar mass of solute(gmol™ ) x Volume of solutoin (dm®)

_ Mass of solute(g)
959 mol™*x0.1dm®

Mass of solute = 0.4x95x0.1

=3.8¢

0.4M

Result:
3.8g of MgCl, is needed to prepare 100 cm?
0.4 M solution of MgCl..

6. 12M H,SO, solutions is available in the
laboratory. We need only 500cm? cf 0.1
M solution, how it will be preparec?

1 ™

Solutior:

T\ Een' ) i)
“wiolarity of Conc. H,SO, solution = M, = 12 M

Molarity of dilute H,SO, solution =M, =0.1 M
Volume of dilute H,SO, solution =V, = 500cm’®

| G

To Find:
Volume of concentrated H,SOsuitition = 2
Calculations:..~ [ '

~he tolutior, of required.concent ation will be

prepaiec-V the-riethod as follows:

L' Determination of volume of concentrated

solution:
Concentrated solution = Dilute solution
M; Vi =M, V,
12xV; = 0.1x500

_ 0.1M x 500 cm®
L= 12M

Thus,

Volume of concentrated solution = 4.16 cm®
(i) Preparation of Solution:

We take 4.16cm?® of concentrated 12M H,SO,
solution with the help of graduated pipette and

put in a measuring flask of 500cm®. Add water
upto the mark, present at the neck of flask.
Now it is 0.1 molar solution of H,SO,.
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Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

ADDITIONAL CONCEPTUAL QUESTIONS

Differentiate between solute and solvent. ) 1~ ~{h1B)
DIFFEREN"-'iAT ON '
The differences between szivte and.shlverivare as fodo \Vs:

mmumn

ADevinition

The, ¢ curmppnentnfisclaion WhICh IS The component of a solution which is

i sragest inssivialler quantity is called solute. | present in larger quantity is called solvent.

Example

In sugar solution, sugar is solute. In sugar solution, water is solvent

Dissolution

Solute always dissolve in solvent. Solvent always dissolve solutes.

What type of solution of fog and brass are? (K.B+A.B)
TYPE OF SOLUTION OF FOG AND BRASS

(i) Fog: Itis an example of liquid in gas solution.

(ii) Brass: Metal alloy of Cu & Zn.

How we can prepare solute crystals? (U.B+A.B)

FORMATION OF SOLUTE CRYSTAL

Prepare super-saturated solution of particular solute by preparing saturated solution of

that solute at high temperature. It is then cool to a temperature where excess solute

crystallize out and leaves behind saturated solution.

How we can prepare 2M solution of glucose? (U.B+A.B)

We can prepare 2M of glucose solution by dissolving (2x180g = 360g) of glucose in

1dm? of a solution.

Why concentration of bulk solution and its sample is same? - T ';‘)

Because concentration does not depend unon the total \\,.., ne 1l t)tai arnoun of

— L N |

solution.

How the solubility of salt de"rAa,us wtr tne mcn ﬂase cfmr..per ihhre? (U.B)
Bl D_MS&W__Q_;U%’@ TV Ve rH TEMPERATURE

In some, sé. |.s aolunmty d-’CL(:'-l > With the increase of temperature.

!;‘&fm lo;

v 'fien salts Ilke Li,SO,4 and Ce,(SO,); are dissolved in water, the test tube become warm

because heat is released during this dissolution.

Solvent + solute — solution + heat
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Terms

Solution

TERMS TO KNOW

T osttons e (O)

“Solutions are homogenebus mixies s of tie, 0¥ nicire: CON LOTTETiCS”.

Aqueous Solution

Solute

Solvent

I e Y TN . B T

“The <Allition Vektich s f0|met' Ly dissolvirig 2. cubstance in water
is called anjacugous scluiion?

"“The Comporien’; of xolut =n which is present in smaller quantity is
|_rallell solute™.

| “ITtie 'somponent of a solution which is present in larger quantity
is called solvent.”

l"Sedi rated Solution

“A solution containing maximum amount of solute at a given
temperature is called saturated solution”

Supersaturated
Solution

“The solution that is more concentrated than a saturated solution is
known as supersaturated solution”.

Dilute Solution

Dilute solutions are those which contain relatively small amount of
dissolved solute in the solution.

Concentrated Solution

Concentrated solutions are those which contain relatively large
amount of dissolved solute in the solution.

Concentration

“The proportion of a solute in a solution is called concentration”.

(Yom/m) “It is the number of grams of solute in 100 grams of solution.”
(Yom/v) “It is the number of grams of solute dissolved in 100 cm? of the solution”.
(Y%v/m) “|t is the volume in cm® of a solute dissolved in 100 g of the solution”.
(Yoviv) “It is the volume in cm? of a solute dissolved per 100 cm® of the solution”.

. “Number of moles of solute dissolved in one dm® of solution is
Molarity o3

called molarity”.

- “The number of grams of the solute dissolved in 100 g of solvent

Solubility

to prepare a saturated solution at a particular temperature”.

Colloidal Solution (colloid)

“These are solutions in which the solute particles are larger than
those present in the true solutions but not Iarge enough to be
seen by naked eye.” -

Suspension

“A heterogeneous mixture of undiss ohjed ' cattlc.eQ in &, 'givien-
medium that settles dotwr! afar s0/e tifve is'cailel ! uspendion.”

True Solution

“A hofiitgenesi=S rr.xnm_ Wﬂ?@r_nﬁr_e meW{Wo' components is
called tru¢ golatiorn;.

Unsaturated & u.utlcr

J"lUL GN 'BF SHtUtiOnNT

T4 - solution

1 hlcla conr:ms Sesser amount of solute than that
| ‘which fs, reguiree-to saturate it at a given temperature, is called

) Unsaturited solution”.
- “The process of decreasing concentration of solution by adding

more solvent in it is called dilution of solution”.

Percentage

“Percentage unit of concentration refers to the percentage of solute
present in a solution”.

Tyndall Effect

“The particles of colloids are big enough to scatter the beam of
light. It is called Tyndall effect.”
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SELF TEST

Time: 35 Minutes

Q.1

Q.2
()
(i)
(iii)
(iv)
V)
Q.3
()

(i) _

i _II\'.L'J_e.:'

I\/I arksy 28

Four possible answers (A), (B), (C) and (D} to each Cuestiois are guen maul fhe

correct answer. Al
The examp!e of solid soluie in'gusisclventt is:

(6x1=6)

(A) Butter| | ( TN -(85) Sugar in water
(C) Smuke, in air ViU T (D) Opals
“Hie Lypes of slutions on the basis of their physical states are:
Ch)3 (B) 6
(©)9 (D) 12
10 gram of sugar is dissolved in 90g of water to make a 100g solution. This solution
is:
(A) 10% m/m (B) 10% m/v
(C) 10% v/m (D) 10% v/v
Which one of the following solution has less water?
(A) 0.25M (B) 0.5M
(C)1.0M (D) 2.0M
Solubility of which salt increases on heating?
(A) Li,SO4 (B) Cez(S04)3
(C) NaCl (D) KCI
Which one of the following shows Tyndall effect?
(A) Solution (B) Colloid

(C) Suspension (D) True solution
Give short answers to the following questions.

Define solution. Give an example.

Differentiate between saturated and unsaturated solution.
Define molarity. What is its formula?

Describe the general principle of sombﬂlty ‘llx Gils: olJ > 1ke

Why is |od|ne soluble in CCI} am it ot il vias er’
Answsi'*t e ollr)\' .*z.g QU“tlbﬂS demll
Write dovir, fi /\ mcral tt;l’l t CS) otcaitond.

Defifie sHILLli ),__E_ XE tain effect of temperature on solubility of a substance.

(5%2=10)

(5+4=9)
()
(4)

Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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