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Chapter-6 Solutions
INTRODUCTION
Q.1  Define solution. (MTN, DGK, RWP 2016)(K.B)
Ans: SOLUTION
Definition:
“Solutions are homogeneous mixtures of two or more components ”.
Examples:
e Salt in water in an example of solution.
Q.2  What are the physical states of solution? (MTN 28L7)(K.B)
Ans: PHYSICAL STATES OF SOLUTION
Generally solutions are found in three physical states depending upon the ph& tate
of solvent.
Examples:

Solid: Alloy is a solid solution
Liquid: Sea water is a liquid solution o

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

i breathe, to solid-solid
(K.B)

Ans: TYPES OF SOLUTION
There are nine types of solution ranging from e.g. gas-gas
solution e.g. dental amalgam for filling of tooth.

1. Which one is a gaseous solution?

(A) Air (B) Water
How many types of solutions are:
A B

(K.B+A.B)

Ans:

“4 homogeneous mixture o% ore substances is called solution.”
So +§glvent = Solution
Examples: é
e Sugar solution

e Sodium chlorideysol§tion

e Copper sulpHte Sglution

e Air L 4

e Brass
[ ]
P

W) CTquid: e.g. sea water
(i) Gas: e.g. air
roperties of a solutions:

The properties of a solutions are as follows:

(i) A solution has only one phase.

(i) 1t shows the properties of its components.

()1t 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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Examples:

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

e Brass is a solid solution of Zn and Cu.

e Sugar dissolved in water.

Distinction between Solution & Pure Liquid:

The simplest way to distinguish between a solution and a pure liquid is evaporation.

The liquid which evaporates completely, leaving no residue, is a pure compound,
while a liquid which leaves behind a residue on evaporation is solution.

Alloy as a Solution:

An alloy like brass or bronze is also a homogeneous mixture. Although :E C be

separated by physical means.

e It shows the properties of its components and
e It has a variable composition. o

Q.2  Define the terms. (U.B+K.B)
(1) Aqueous solution ( 20 G-11, FSD 2017 G-I)
(if) Universal solvent (iii) Solute (iv) Solv@

Ans: 1) AQUEOUS SOLUTIO
Definition:
“The solution which is formed by dissolving a subﬁ:e n water is called an aqueous

solution.”
In aqueous solutions water is always prese @ier amount and termed as solvent
e

Water is called a universal solvent bgca dissolves majority of compounds
present in Earth's crust.

Examples:
e Sugar in water.
e Table salt in water.

Definition:

“Water is called agniye Ivent because it dissolves majority of compounds present
in earth's crust.”

Water can dissolye iogic s well as covalent compounds in water e.g. NaCl, Cl,, HCI

11 LUTE
. 1 4
Definition: @
me of solution which is present in smaller quantity is called solute”.

per of solutes present in a solution:
% solution if more than two substances are present, one substance acts as solvent
and others behave as solutes.
Example:
In soft drinks, water 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

Q.1  Write a note on properties of a solution. (K.B)

Ans: Answer given on pg # 196

Q.2  Define Homogeneous mixture. Also give examples. (K.B+A.B)

Ans:  Answer given on pg # 196

Q.3  What is an aqueous solution? Also give example. &A.B)

Ans: Answer given on pg # 197 &

Q.4  How can you distinguish between solution and pure liquid? @ (U.B)

Ans: Answer given on pg # 197

Q.5 Explain how water is a universal solvent? (U.B)

Ans:  Answer given on pg # 197 L 4

Q.6  Define solute and give an example. 0 (K.B+A.B)

Ans:  Answer given on pg # 197 @

Q.7  Define solvent and give an example. & (K.B+A.B)
Answer given on pg # 197

6.1 SOLUTION
MULTIPLE CHOICE QUESTIONS

1. A solution has only phase . (K.B)
(A) One (B) Three (C) Two (D) Four

2. Brass is solid solution of Z% (K.B)
(A) Cu (B (C) Ca (D) Na

3. The simplest way to Qist sh between a solution and a pure liquid is: (U.B)
(A) Freezing elting (C) Condensation (D) Evaporation

4, Which one is cafted Wniversal solvent? (SGD 2017 G-1, FSD 2017 G-11)(K.B)
(A) Alcohol ¢ (B) Water (C) Benzene (D) Ether

5 Brass is @ple of: (U.B+A.B)
(A dhous mixture (B) Heterogeneous mixture

pound (D) Both Aand C
6. n solution which one is solute? (K.B)
0 Salt (B) Water (C) Alcohol (D) Benzene

7. The liquid which evaporates completely leaving no residue is pure compound while
liquid which leaves behind residue on evaporation is: (U.B)
(A) Solution (B) Pure compound (C) Both Aand B (D) None of these

8. In an aqueous solution the solvent is: (K.B)
(A) Acid (B) Base (C) Alcohol (D) Water

9. 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, GRW 2017 G-11)(U.B+K.B+A.B)

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

Example:

Are saturated solution of sodium thiosulphate (Na,S,03) in water at 20°(@&0 of

salt per 100 cm® of water.

Solute + Solventf] @?@E@@ Solution o

Preparation:

When a small amount of solute is added in a solvent, sol issadves very easily in
solvent. If the addition of solute is kept on, a stage is re hen solvent cannot
dissolve more solute. At this stage, further added sol ns un-dissolved and it

settles down at the bottom of the container.
Dynamic Equilibrium in Saturated Solution: g
On the particle level, a saturated solution is thg”o@&, ilY which un-dissolved solute is in
equilibrium with dissolved solute.

Solute (crystalli Solute (dissolved)

At this stage dynamic equilibrium isg

continues at a given temperature, bugh@gg#famount of dissolved solute remains constant.
What are supersaturated splugion?fNow can we prepare supersaturated solution?

(GRW 2016, 17)(U.B+A.B)

Definition:
“The solution that i centrated than a saturated solution is known as supersaturated
solution”. PN

Example: .
A saturate@ion of sodium thiosulphate (Na,S,03) in water at 20°C has 20.9 g of
salt per, ca’of water. Less than 20.9 g of salt per 100 cm?® of water at 20 °C will be
an ed solution. A solution having more amount than 20.9 g of salt per 100
& at 20°C will be a supersaturated solution.

Ies

When saturated solutions are heated, they develop further capacity to dissolve more

solute.

(if) Such solutions contain greater amount of solute than is required to form a saturated
solution and they become more concentrated.

(iii) Super saturated solutions are not stable.

Preparation 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  Define unsaturated solution with example. (K.B+A.B)
Ans: UNSATURATED SOLUTION
Definition:
“A solution which contains lesser amount of solute than that which is required to
saturate it at a given temperature, is called unsaturated solution”.
Such solutions have the capacity to dissolve more solute to become a saturated solution.
Example:
Less than 20.9 g of sodium thiosulphate in water per 100 cm? of water at 20°C
Q.4 Differentiate between dilute and concentrated solution with a common ex &
(LHR 2@% U.B)
Ans: DIFFERENTIATION

The differences between dilute and concentrated solution is given below: '

Dilute Solution

Definition

Concentrated Solution

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

e Concentrate olm'ons are those
which cont ively large amount

e in the solution.

e Less than 20.9 g of sodium thiosulphate
in water per 100 cm® of water at 20°C.

than 20.9 g of sodium thiosulphate
per 100 cm® of water at 20°C.

Type of §

Unsaturated solution

6.2 SATURATED SOLUTION

Supersaturated solution

MULTIPLE CHOICE QUESTIONS

Air is an example of solutig
(A) Solid in solid
(C) Gas in gas

(LHR 2016)(A.B)

(B) Solid in gas
(D) Liquid in gas

ol QNaCI is called:

2. The concentrate (K.B)
(A) Fluid (B) Brass
(C) Brine ¢ (D) Plasma
3. Addition of * will dilute the solution. (U.B)
(A) Solutig (B) Solvent
(C) So % (D) Solid
4. T ORitigns are classified as dilute and concentrated on the basis of relative
0 present in them. (U.B)
ute (B) Solvent
olution (D) All of these
5. A solution containing maximum amount of solute at given temperature is called: (U.B)
(A) Saturated solution (B) Unsaturated solution
(C) Super saturated solution (D) Aqueous solution
6. A solution having 20.9 g of Na,S,05 per 100cm?® of water at 20°C is called: (K.B+A.B)
(A) Saturated solution (B) Unsaturated solution
(C) Supersaturated solution (D) Normal solution
7. 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 Explain different types of solutions with examples. (DGK 2017)(K.B+A.B)
Ans: SOLUTION

Definition:

“A homogeneous mixture of two or more substances is called a solution”

Examples:

e Sugar solution

o Air

TYPES OF SOLUTIONS

Each solution consists of two components, solute and solvent. The solute as a ent

may exist as gas, liquid or solid. There are nine types of solutions deper@lpon the
physical state of solute and solvent.

Table: Different Types of Solutions with Examg

ilrc; Solute M Example of Solutions

Gas Gas alfoohs, mixture of N, and

O, in cylinders for respiration.
Gas Liquid | Oxygen in water, carbon dioxidg
Gas Solid Hydrogen adsorbed on pallagii
Liquid | Gas Mist, fog, liquid air polluta
Liquid | Liquid | Alcohol in water, benze

Liquid | Solid Butter, cheese.
Solid Gas Dust particles or gff
Solid Liquid | Sugar in wate

OO NO |0 WIN| -

Q.1
Ans:

. (K.B)
SOLID-SOLID SOLUTION
“The Soluti%w@l h both solute and solvent are in solid state is called solid-solid

solution”.
Exam

M re solid-solid solutions such as:
& + Zn)
&snze (Cu + Sn)
QOpals
Q.2 hat is gas-gas solution? (K.B)

Ans: GAS-GAS SOLUTION
“The solution in which both solute and solvent are in gaseous state is called gas-gas
solution”.
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

MULTIPLE CHOICE QUESTIONS

1. Metal alloy in an example of: (LHR 2014,15)(A.B)
(A) Liquid in gas (B) Gas in liquid (C) Solid in gas (D) Solid in solid

2. Example of liquid in liquid solution is: (GRW 2014)(A.B)
(A) Alcohol in water (B) Butter (C) Fog (D) Mist

3. Fog is an example of solution: (A.B)
(A) Gas in liquid (B) Liquid is gas (C) Solid in gas (D) Solid i so
4, Smoke in an example of solution: (FSD Z(& A.B)

(A) Solid in gas (B) Gas in liquid (C) Liquid insolid (D) Liquje

5. Sugar in water is an example of: a (A.B)
(A) Solid in solid (B) Solid in liquid ~ (C) Liquid insolid (D lid

6. Which one of the following is a liquid in solid solution: @2016 G-1)(A.B)
(A) Sugar in water  (B) Butter (C) Salt in water (D)'Smoke

7. Air is an example of solution: @(LHR 2016 G-1)(A.B)

(A) Solid in solid (B) Solid in liquid  (C) Gas in gas

6.1 TEST YOURSELF
Why is a solution considered mixture?

D) Liquid in gas

Solution is considered as mixture because the cofip@ngsts of solution retain their properties.
The can be mixed in any ratio and can be separal physical means
ii. Distinguish between the following pa pound or solution: (U.B+A.B)

(A) Water and salt solution
(C) Carbonated drinks and acetone

inegdh and benzene

Ans:

(a) Water is a compound

anghsattgolytion is a solution.
(b) Vinegar is solution and g1sa compound
(c) Carbonated drink nd acetone is a compound.
iii. What is the majo k between a solution and a mixture?

(LHR, GRW, 15, 14, 16)(U.B)

Ans: \ DIFFERENTIATION
The differencgs betve®n a solution and a mixture are as follows:
Solution Mixture
Definition
thgf homogeneous mixture of | ¢ It may be homogeneous or
ore substances heterogeneous.
ry solution is mixture e Every mixture is not solution
y all the alloys are considered solutions? (U.B)
ALLOYS AS SOLUTION

Alloys are considered solutions because they are homogenous mixture of two or more than
two metals or non-metals which retain their properties. They have variable composition.

V. Dead sea is so rich with salts that it forms crystals when temperature lowers in the
winter. Can you comment why is it named as ""Dead Sea""? (U.B)
Ans: 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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6.4 CONCENTRATION UNITS
6.4.1 PERCENTAGE

Q.1  Write down the types and properties of concentration units for solution.
(DGK, FSD 2016)(K.B)

Ans: CONCENTRATION UNITS
Concentration:
“The proportion of a solute in a solution is called concentration ”.
OR
It is also a ratio of the amount of solute to the amount of solution or ratio o% t of
solute to the amount of the solvent is called concentration of solution.
Amount of solute
Amount of solution or amount of

Independence of Concentration:
Concentration does not depend upon the total volume or tota@r@ the solution.

Concentration of solution =

Example:

A sample taken from the bulk solution will have the sa tration.
CONCENTRATION UNITS z

There are various types of units used to express concghtr of solutions.

(A) Percenta:
“Percentage unit of concentration mcenmge of solute present in a
solution”.

The percentage of solute can be expres ss or by volume. It can be expressed in
terms of percentage composition by i nt ways.
(i) Percentage-mass/mass (%om
“It is the number of grams te 100 grams of solution.”
Example:
10% m/m sugar solygt | hat 10g of sugar is dissolved in 90g of water to make
100g of solution.
Formula:

Mass of solute (g)

/m 100
¢ Mass of solute (9)+ Mass of solvent (g) g

Mass of solute (g)
Mass of solution (g )
n ge -mass/volume (Y%om/v):

t e number of grams of solute dissolved in 100 cm® of the solution ”.
E EXample:
0 % m/v sugar solution contains 10 g of sugar in 100 cm® of the solution. The exact
volume of solvent is not mentioned or it is not known.
Formula:

%m/m= x100

Mass of solute (g)

- %100
Volume of solution (cm3)

%m/v=

(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 (unknown)

volume of water so that the total mass of the solution is 100 g. In such solutions the mass
of solution is under consideration, total volume of the solution is not considered.
Formula:

Volume of solute (cm3) 100
X

%v/m=
/ Mass of solution (g)

(iv) Percentage-volume/volume (% Vv/v) \

“It is the volume in cm® of a solute dissolved per 100 cm?® of the solution @

Example:
30% v/v alcohol solution means 30 cm® of alcohol dissolved in b mount of

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

Formula:
—_ \ ¢
Volume of solute(cm )
(%v/v)= : .
Volume of solutlon(cm
What is molarity and give its formula to prepare ol ution?

(Exz@%) (SWL 2016, MTN, FSD 2017)(U.B+K.B)
MOLARI
“Number of moles of solute dissolved in gne solution is called molarity ”.

Representation:
It is represented by M.

Significance:

Molarity is the unit mostly u@istry and allied sciences. It is a concentration unit.

Formula:
The formula used for r@n of molar solution is as follows:
assBf solute(g)

Molarity = Mo ss of 50|l.Jte (gmol™) _ Number of mole:s, of solute
Molume of solution (dm3) Volume of solution (dm3)
Mol E Mass of solute (g)
(Molar mass of solute (gmol™))x(Volume of solution (dm®))
jts larity:

. Number of moles of solute
Molarity = —— 3
Volume of solution in dm

_ mol
~dm®
M = moldm®
Relationship 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  Define molar solution. Describe preparation of molar solution.
(GRW 2016 G-I1, LHR 2016 G-I, FSD 2017 G-11)(U.B+A.B)

Ans: MOLAR SOLUTION

“A solution which contains 1 mole of solute dissolved per dm® of solution is called

molar solution”.

PREPARATION OF MOLAR SOLUTION

One molar solution is prepared by dissolving 1 mole (molar mass) of the sglute in

sufficient amount of water to make the total volume of the solution up to,1dm® in a

measuring flask. &

Examples @n

1M solution of NaOH is prepared by dissolving 40g of NaOH in sufi ount of

water to make the total volume of solution 1dm3

solution
Figure: Dil

Q.4 Explain how dilutes solution ar ed from concentrated. Explain dilution of

solution in detail. (Ex-Q.3) (LHR 2016 G-1)(U.B+A.B)
Ans:

ncentration of solution by adding more solvent in it is

“The process of dec a@
called dilution of

Example:
We do have ution of NaCl. If we add more solvent (water) to it, the
concentratl utlon decreases. This process is called dilution of solution.

PREPARATION OF DILUTE SOLUTION
solution is prepared from a concentrated solution of known molarity.

e we want to prepare 100cm?® of 0.01 M solution from given 0.1 M solution of
ssium permanganate (KMnQy,).
ethod
It involves following two steps:
(i) Determination of Volume of Concentrated Solution:
First 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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Concentrated solution = Dilute solution
M1V1 = MyV;,
By putting values:
V1x0.1 =0.01x100
V1 x0.1 =0.01x100
V; = 0.01x100 = 10cm?®

V; = 10cm?® \\

Concentrated solution of KMnO, has dense purple colour. @

(i) Preparation of Solution: Q

We take 10 cm?® of this solution with the help of a graduated pip®te and put in a
measuring flask of 100 cm®. Add water upto the mark, pre he neck of the flask.

Now it is 0.01 molar solution of KMnOQO,.

6.4 CONCENTRATION UNITS
6.4.1 PERCENTAGE
SHORT QUESTIONS

Ql Wu % on mass/mass %7? (BWP, LHR 2016 G-I, 2017, FSD 2016)(K.B)
Ans: w iven on pg # 203

QQhat do you mean by volume/mass%o? (SGD 2016, GRW 2016,17)(K.B)
Ans: WAnswer given on pg # 203
Q.3  Define concentration. (DGK 2016, FSD 2016, LHR 2015,16, GRW 2016)(K.B)

Ans:  Answer given on pg # 203

Q.4  Define molarity.
(SWL 2016, MTN 2017, FSD 2016, SGD 2016, LHR 2016, GRW 2015, 2016, 17 G-I, 11)(K.B)

Ans: Answer given on pg # 204
https://studyarea.net/ CHEMISTRY-9 206




https://studyarea.net/

Chapter-6

Solutions

NUMERICAL EXAMPLE

NUMERICAL EXAMPLE 6.1 NUMERICAL EXAMPLE 6.2

If we add 5cm® of acetone in water to
prepare 90 cm® of aqueous solution,
calculate the concentration (v/v) of this
solution. (U.B+A.B)
NUMERICAL

Solution:

Given Data:

Volume of acetone = 5 cm?®

Volume of solution = 90 cm®

To Find:

Concentration of solution (v/v) E\Q

Calculations: \

¢ | f sol

Vi e of solute

Conc. of solution (%V@)%mx 100

= ix100=5.5

Sl

@entraﬁon of solution is 5.5 percent
by volume.

Result:

Concentration of solution is 5.5 %v/v.

Calculate the molarity of a solution which

is prepared by dissolving 28.4 g of Na,SO,

in 400 cm® of solution. (\B+A.B)
NUMERICAL 6
Solution: @
Mass of solute = 2&409
Volume of soluyj @100 cm®
Molar Ma, @OF 142 g/mol
()

Given Data:

Mass dissolved (g)
Molar mass (g/mol)

Number of moles of Na,SO, =

:28'—49_1 =0.2mol
142 gmol
Conversation of volume in dm® = 400cm? = ﬂdm3
1000
=0.4 dm?®
Molarity = Number of moles :
Volumeof solution (dm®)
_02
04
= 0.5 mol dm™®

Result:

Molarity of solution is 0.5 mol dm™.
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NUMERICAL EXAMPLE 6.3

NUMERICAL EXAMPLE 6.4

How much NaOH is required to prepare its

500 cm® of 0.4 M solution? (U.B+A.B)
NUMERICAL

Solution:

Given Data:

Volume 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?® = @

4
M = olute (Q)
Molar mas, volume of solution (dm?)
Mass o&& arity x molar x mass x volume
=04x%x40x%0.5

= 89
Result:
8g sodium hydroxide is required to prepare

0.4 M solution.

10 cm® of 0.01 molar KMnO, solution has
been diluted to 100 cm® Find out the

molarity of this solution. (U.B+A.B)

x)
Molarity of concentrated solution@)‘l =M;=0.01
Volume of concentrated %&Mnm =V, =10 cm’
Volume of dilute@ MnO, = V,= 100 cm®
To Find: g
Mola@i

lations:

NUMERICAL

Solution:

ute solution of KMnO, =M, =?

ing following formula, molarity required
can be calculated as:

Concentrated solution = Dilute solution

M]_V]_ = M2V2
LAY
2 V2

By putting the values, we get molarity:

_ 0.01x10
2 100
M, = 0.001 M

Result:
The molarity of dilute (new) solution of

KMnQOy is 0.001 M.
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6.4 CONCENTRATION UNITS
6.4.1 PERCENTAGE

MULTIPLE CHOICE QUESTIONS

1. Concentration is ratio of: (K.B)
(A) Solvent to solute (B) Solute to solution (C) Solvent to solution (D) Both (A) and (B)
2. If the solute-solute forces are strong enough than those of solute-solvent forces. The soh\(U.B)

(A) Dissolve readily (B) Does not dissolve
(C) Dissolves slowly (D) Dissolves and precipitates &

3. Which one of the following solution has less water? ( 014)(U.B)
(A) 0.25M (B) 0.50M (C) 0.60M (

4. Concentration is most often expressed as the ratio of the amoun to
the amount of solution. 4 (U.B)
(A) Solute (B) Solvent (C) Brine ) Salt

5. 10g of sugar is dissolved in 90 g of water to mak g of solution. This is an
example of solution: (A.B)
(A) % m/m (B) % m/v (C V (D) % vim

6. If we add 10cm?® of acetone in water to pre %3 of aqueous solution. What will
be the concentration (v/v) of this soluti (U.B+A.B)
(A)5.5 (B)11.1 (Cpr.11 (D) 5.6

7. Number of moles of solute dissol m® of solution is called: (K.B)
(A) Molarity (B) Molah (C) Solvent (D) Solute

8. 1M solution of NaOH is by dissolving g of NaOH in sufficient
water. (U.B+A.B)
(A) 40 & (©) 10 (D) 20

9. 2M solution is rnoxo entrated than solution. (U.B)
(A) 1M ¢ (B)2M (C) 3M (D) 5M

10. Molarity is@mber of moles of solute dissolved in: (K.B)
(A) 1kg lution  (B) 100g of solvent  (C) 1dm® of solvent (D) 1dm? of solution

11. OREof the following solution contains more water? (U.B)

(B) 1M (C) 0.5M (D) 0.25M

1W solution is diluted to ten times its new molarity will be: (U.B)
A) 0.01M (B) 0.9M (C) 0.2M (D) 0.1M

13. 20g of NaOH has been dissolved in 0.5dm? of the solution, its molarity is:  (U.B+A.B)
(A) 1M (B) 1.0M (C) 0.5M (D) 1.5M

14.  What mass of NaOH is required to prepare 1M, 500cm? of the solution: (U.B+A.B)
(A) 10g (B) 20g (C) 30g (D) 40g

15. 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) 25cm®
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6.2 TEST YOURSELF

I Does the percentage calculations require the chemical formula of the solute?  (U.B)

Ans: FORMULA FOR %AGE CALCULATION

Percentage calculations do not require the chemical formula of the solute because only
the mass of solution is considered and molar mass is not required.
ii. Why is the formula of solute necessary for calculation of the molarity of the solution?(U.B)
Ans: NECESSITY OF FORMULA OF SOLUTE
The formula of solute is necessary for calculation of the molarity of the solution becausgwe Rave to
calculate molar mass of solute. Molar mass of solute can be calculated from its chemi
iii. You are asked to prepare 15 percent (m/m) solution of common s

amount of water will be required to prepare this solution? Q (U.B+A.B)
sdi

Ans: WATER FOR 15% (m/m) SOLUTION
15% m/m common salt solution means that 15.0g of common salt i
water to make 100g of solution. é
to obtain 18 % (v/v)

iv. How much water should be mixed with 18 cm® of alc
(U.B+A.B)

alcohol solution? , ,
Ans: WATER FOR 18% (v/v
18%v/v alcohol solution in water means that 1 tilcohol is dissolved in sufficient

amount of water so that total volume of the safuti ecomes 100cm?.
V. Calculate the concentration % (m solution which contains 2.5 g of salt
dissolved in 50 g of water. (U.B+A.B)
Ans: AL
Solution:
Give data:

Mass of salt (solute) =25¢
Mass of water (sol e\ =50g¢

olved in 85g of

To Find:
Concentration ¥¥m/myof solution =72

Calculatlogq?
. Mass of solute
oncentration (%om/m) = (g) x100

Mass of solute(g) + Mass of Solvent(g)

\ : 2.5gm
\ % m/M =55gm + 50 gm > 100
Q % m/m = 522'59m x100 = 4.76%

.5gm
% m/m=4.76 %
Vi. Which one of the following solutions is more concentrated? (U.B)
One molar or three molar:
Ans: NCENTRATION OF LUTION

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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6.5 SOLUBILITY

6.5.1 SOLUBILITY AND SOLUTE-SOLVENT INTERACTION
Q.1 What is solubility? Write down the factors affecting solubility.(LHR 2017 G-1)(U.B+K.B)

OR
What is general principle of solubility? (Ex-Q.6)(U.B+K.B)
(RWP 2017, MTN 2016, DGK 2016, SGD 2016,17, BWP 2016,17, FSD 2017)
Ans: SOLUBILITY

Definition:
“The number of grams of the solute dissolved in 100 g of solvent to prepare %ated

solution at a particular temperature
The concentration of a saturated solution is referred to as solubility of@lute ina

given solvent.

Example:

Solubility of sodium thiosulphate (Na,S,03) in water at 20°C is 20.9g of salt$er 100g of water.
o

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 AND SOLVENT

The general principle of solubility is, like dis

(i) The polar substances are soluble | aRso ents lonic solids and polar covalent
compounds are soluble in water.
Examples:
KCI, Na,COj3 CuSO, sugar and re all soluble in water.
(i) Non-polar substances a sol@ble in polar solvents.
Examples:
Ether benzene and et oluble in water.
(i) Non-polar covglen s are soluble in non-polar solvents (mostly organic solvents).
Examples:
Grease, paints, gapRthalene are soluble in ether or carbon tetrachloride etc.
Q.2  Write a detaijgd noge?on solubility and solute-solvent interaction. (Ex-Q.5)

(FSD 2017 G-11, SGD 2017 G-11)(U.B)

Ans:

0 solve one substance (solute) in another substance (solvent) following three events
must occur:

1) Solute particles must separate from each other
(1) Solvent particles must separate to provide space for solute particles.
(iii) Solute and solvent particles must attract and mix up.
Dependence 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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Q3

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 overcome the solute-
solute attractive forces, then solute dissolves and makes a solution.

If forces between solute particles are strong enough than solute-solvent forces, solute
remains insoluble and solution is not formed. The solvent molecules first pull apart the
solute ions and then surround them. In this way solute dissolves and solution forms.
Example (Dissolution of Sodium Chloride):

When NaCl is added in water it dissolves readily because the attractive jnteRaction
between the ions of NaCl and polar molecules of water are strong enough t@@€vefgome
the attractive forces between Na* and CI ions in solid NaCl crystal. In tr@/ the

positive end of the water dipole is oriented towards the CI" ions and the ige end of
water dipole is oriented towards the Na* ions. These ion-dipole attraci een Na*
ions and water molecules, CI" ions and water molecules are so sgron@ethat they pull
these ions from their positions in the crystal and thus NaCl dissolves.

B 23, *

to Form Solution

\A (Ex-Q.7)
016 G-11, LHR 2016 G-11, RWP 2017 G-11)(U.B)
- OLUBIL

Temperature has major effect on the ilityy of most of the substances. Generally it
seems that solubility increases withgh®iae
Possibilities:

When a solution is formed W adtligg a salt in solvent there are three possibilities with
reference to effect of tempggat n solubility. These possibilities are as follows:

(i) Heat is absorbe %

(if) Heat is given qut
(iii) No change in heat

o(i)Yeat is Absorbed (Endothermic Process)
Solubility usyally ir? ases with the increase in temperature for such solutes. When salts
like KNOg, nd KCI are added in water, the test tube becomes cold. It means during
dissoluti salts heat is absorbed. Such dissolving process is called “endothermic”.
solvent + solute + heat —— solution

of Heat Absorbed:
heat is required to break the attractive forces between the ions of solute.

down and test tube becomes cold.
Examples:

\
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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, the test tube becomes
warm. i.e. heat is released during this dissolution.

solvent + solute —— solution + heat

Why Heat Released?
In such cases attractive forces among the solute particles are weaker and solute-
solvent interactions are stronger. As a result, there is release of energy.

Examples:

o L|2C03 \
e Ca(OH),

e Li,SO,

e (CaCrOq,

(iii) No Change in Heat
In some cases during a dissolution process neither the heat is
Example:

W@or released.
When salt like NaCl is added in water, the solution D re remains almost the

same. In such case temperature has a minimum effect ‘V dlubility.
6.5 SOLUBILITY
6.5.1 SOLUBILITY AND SOLUTE-_SQLVENT INTERACTION

SHORT QUESTIONS

Q.1 What do you mean by “like dissolvegst fxplain with examples. (U.B+A.B)
Ans:  Answer given on pg # 211

Q.2  Define solubility. (K.B)

Ans: Answer given on pg # 211

Q.3  Which factors affect the s ilify" (U.B)

Ans:  Answer given on pg #2

Q.4  Why test tube begones when lithium sulphate is added in test tube containing
water? (U.B)

Answer given ondpg M21
6.5 SOLUBILITY
6.5.1 SOLUBILITY AND SOLUTE-SOLVENT INTERACTION
\M
ic

n& of the following will show negligible effect of temperature on its

| ity? (LHR 2014)(U.B)
(AY KCI (B) KNO3 (C) NaCl (D) NaNO3
2. 'The ionic and polar compounds like NaCl and HCI are more soluble in water than

1.

non-polar covalent compounds like: (U.B)
(A) CCly (B) Benzene (©) CS; (D) All of these

3. Which one is not soluble in water? (FSD 2017 G-1)(K.B)
(A) CgHe (B) KCI (C) Na,CO3 (D) CuSOq4

4, Naphthalene is soluble in: (K.B)
(A) Water (B) Ether
(C) Carbon tetrachloride (D) BothBand C
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5. 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) KCI

6. Heat is absorbed on dissolving which one of the following salt? (U.B+A.B)
(A) NaCl (B) Cey(SO4)3 (C) NaNOs (D) Li,SO4

7. Which one is soluble in water? (GRW 2017 G-11)(K.B)
(A) Benzene (B) Petrol (C) Ether (D) Alcohol

8. Generally solutes are: (K.B)

(A) Liquids (B) Gases (C) Solids (D) Solvents
6.3 TEST YOURSELF

What will happen if the solute-solute forces are stronger than those of

i. €-8¢
forces? @ (U.B)
Ans: TRONGER SOL UTE-SOLUTE FORCE

When solute-solute forces are stronger than those of solute-solw@es, the solute
will not dissolve and will not form solution.

ii. When solute-solute forces are weaker than those of s -sdtvent forces. Will
solution form? (U.B)

Ans: WEAKER SOLUTE-SOLUTE FO
It means when solute-solute forces are weaker tha e ot solute-solvent forces the
solute solvent attractive forces will overcome the s e forces, then solute will dissolve

and thus solution will form.
‘ (U.B)

iii. Why is iodine soluble in CCl, and not in w

Ans:
on-polar. Water cannot dissolve iodine
because water is polar solvent an
iv. Why test tube becomes col O3 is dissolved in water? (SGD 2017 G-1)(U.B)
Ans: LITY OF KNO

test tube becomes cold. It means during dissolution of
the surrounding to break the forces between ions of solute.

When KNOs is added in
these salts heat is ahsofpe

Q.1
Ans:

Ofop of ink mixed in water (simplest example of true solution).
e " Solution of sugar in water.
r

operties:
(i) The particles exist in their simplest form i.e. as molecules or ions. Their diameter

is 10°cm.
(i) Particles 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  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. (GRW 2016 G-1)(K.B)
Ans: COLLOIDS OR COLLOIDAL SOLUTIONS

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

Examples:
e Starch

e Albumin

e Soap solutions \
Blood @
Milk

Ink o

Jelly

e Toothpaste
Tyndall Effect and Distinction between Colloid and Solut
We can see the path of scattered light beam inside the
is the main characteristic which distinguishes c&
S

solution. Tyndall effect
m solutions. Hence these
solutions are called false solutions or colloidal so

Tyndall Effect:

“The particles of colloids are big enough to scattef ! m of light. Iz is called Tyndall effect.”

& -8

olu tering of light Colloids, having scattering of light

ﬁ? Tyndall Effect by Colloids
Properties:

The properties of cofloi@al solution are as follows:

e The particle?are rge consisting of many atoms, ions or molecules.

e Acolloi d¥s to be a homogeneous but actually it is a heterogeneous mixture.
Hencg re not true solution. Particles do not settle down for a long time,

3 colloids are quite stable.

gd’are large but can't be seen with naked eye.

& ugh particles are big but they can pass through a filter paper.

ticles scatter the path of light rays thus emitting the beam of light i.e. exhibit the

Tyndall effect.

Q.3 hat is suspension? Write its characteristics. (Ex-Q.9) (LHR 2017 G-1, RWP 2017 G-1)(K.B)
Ans: SUSPENSION

“A heterogeneous mixture of undissolved particles in a given medium that settles down
after some time 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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Properties:
(i)  The particles are of largest size. They are larger than 10°cm in diameter.

(i)  Particles remain undissolved and form a heterogeneous mixture. Particles settle

down after sometime

(i) Particles are big enough to be seen with naked eye.

(iv) Solute particles cannot pass through filter paper.

(V)

Q4
Ans:

Comparison of the characteristics of solution, colloid and suspension aLeegs

Solution

Particles are so big that light is blocked and difficult to pass.
How you can compare solutions, colloid and suspension?

COMPARISON

Colloid

Size of Particles

e The particles exist in their
simplest form i.e. as molecules
or ions. Their diameter is 10
cm.

e The  particles

consisting of many atom
or molecules.

&/\ B)

S.

Suspension

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

o
are I? e particles are off

e Particles dissolve uniformly Particles remain
throughout and form 4 , undissolved and Form a
homogeneous mixture. heter. mixture. Hence, heterogeneous mixture.

thé not true solution,| Particles settle down
@ s do not settle down for| after sometime
ng time, therefore, colloids
re quite stable.
. Observation With Naked Eye
e Particles are large but can't be® Particles are big enough to be

o Particles are so spmll thgt"they
can't be seen wit d eye.

seen with naked eye.

seen with naked eye.

&\ Passing Through Filter Paper
cles can pass easily

° &0
w filter paper.

o Although particles are big but
they can pass through a filter

paper.

Solute particles cannot]
pass through filter paper.

Tyndall Effect

o Particles are so small that they]
cannot scatter the rays of light,

thus do not show Tyndall effect.

o Particles scatter the path of lighte
rays thus emitting the beam of ligh
.. exhibit the tyndall effect.

Particles are so big that
light is blocked and
difficult to pass.
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6.6 COMPARISON OF SOLUTION, SUSPENSION AND COLLOID

MULTIPLE CHOICE QUESTIONS

1. In true solution, the particles are of size: (K.B)
(A) 10° cm (B) 102 cm (C) 102 cm (D) 10 cm

2. Which one produces colloidal solution? (K.B)
(A) Blood (B) Copper sulphate solution
(C) Silver nitrate solution (D) None of these

3. Tyndall effect is shown by: (LHR 2016, RWP 2017 G-11, SGD 208.4-N)(A.B)
(A) Sugar solution  (B) Paint (C) Jelly (D) Chalk i

4. Which one of the following is heterogeneous mixture? (A.B)
(A) Milk (B) Ink (C) Milk of magnesia (D) tion

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

6. The diameter of particles in solution is: (K.B)
(A) 10 ®cm (B) 10*cm (C)10®%cm %(D) 10~ cm

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

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

9. Which one is also called false solutioRg (U.B)
(A) Colloidal solution (B) Suspensiong” "§ (C)pPaint (D) Water

6.4 TEST YOURSELF

i. What is difference betweerygoMgid Ahd suspension?
(DGK, BWP 2017, FSD, RWP 2016, LHR 2016 G-1)(U.B)

IFFERENTIATION
The differences beWe cahbBidal solution and suspension are as follows:

Colloid Suspension
Composition

e The particles @;.consisting of many | ¢ The particles are of largest size. They are
f ecules. larger than 10 °cm in diameter.

Visibility
arge but can't be seen with | e Particles are big enough to be seen with
naked eye.
Passing Through Filter Paper

e Although particles are big but they can | ¢ Solute particles cannot pass through filter

pass through a filter paper. paper.

Tyndall Effect

e Particles scatter the path of light rays thus | e Particles are so big that light is blocked

emitting the beam of light i.e. exhibit the and difficult to pass.

Tyndall effect.

Ans:
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ii. Can colloids be separated by filtration, if not why? (U.B)
Ans: EPARATION OF LLOID
Colloids cannot be separated by filtration because the particles in colloids are not so big.

They can pass through a filter paper.

iii. Why are the colloids quite stable? (U.B)
Ans: TABILITY OF LLOID
The colloids are quite stable because particles do not settle down for a long tim€NgoNoids

are quite stable.
iv. Why does the colloid show Tyndall effect? o (U.B)
Ans: TYNDALL EFFECT OF LLOID

Colloids show Tyndall effect because in colloids the particle @mtable to scatter the

path of light rays. @
V. What is Tyndall effect and on what factors it depﬁé (U.B)

Ans: TYNDALL EFFECT AND FACT CTING IT
“The phenomenon of scattering of beam of light articles of colloids is called Tyndall

effect”.

Dependence:
It depends upon the size of &s.
Vi. Identify as colloids or s nSigms from the following: (U.B+A.B)

%

Milk, milk of magpe solution and paint.

AnNs:

justify that milk is a colloid. (U.B)

vii. H
Ans. @x& MILK I LLOID
Y M&tl ication:
ilk (consists of big particles of carbohydrates, fats, proteins etc.) is a colloid because it

shows Tyndall effect.
Milk particles 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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6.1 SOLUTION \
AADBAEBADEA \
6.2 SATURATED SOLUTION o
(/

6.3 TYPES OF SOLUTIONS

DAB A 5_"‘}6ﬁ7 C

6.4 CONCEN_TARATION UNITS
6.4.1 PERCENTAGE

1ﬂ2ﬁ3‘b“-4'567 A
9‘10\“‘11\!" 12 AA 14 Y 15 DF

6.5 SOLUBILIT

6.6 COMPARISON OF SOLUTION, SUSPENSION AND COLLOID

AACCC“DAECHA
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EXERCISE SOLUTION

MULTIPLE CHOICE QUESITONS

1. Mist is an example of solution: (LHR 2017 G-11, MTN 2016 G-1, BWP 2016 G-I, I1)(A.B)
(A) Liquid in gas (B) Gas in liquid (C) Solid in gas (D) Gas in solid

2. Which one of the following is a 'liquid in solid" solution?

(RWP 2017 G-I, DGK 2017 G-I1, SWL 2017 G-11)(A.B)

(A) Sugar in water  (B) Butter (C) Opal (D) Fog

3. Concentration is ratio of: (BWP 201g5-N)(K.B)
(A) Solvent to solute (B) Solute to solution (C) Solvent to solution (D) Bot &

4, Which one of the following solutions contains more water?(LHR 2017 G-LII, R@ G-I)(U.B)
(A) 2M (B) 1M (©)05M (D

5. A 5 percent (w/w) sugar solution means that: Q (U.B)
(A) 5 g of sugar is dissolved in 90 g of water (B) 5 g of sugar |s dissolved®n 100 g of water
(C) 5 g of sugar is dissolved in 105 g of water (D) 5 g of sugar IVed in 95 g of water

6. If the solute-solute forces are strong enough than those of nt forces. The solute:
(DGK 2017 G-11)(U.B)
olve

(A) Dissolves readily (B) Do

(C) Dissolves slowly (D) Di es and precipitates
7. Which one of the following will show negligiblé 3 of temperature on its solubility?

(MTN 2016 G-11)(A.B)

(A) KCI (B) NaNO3 KNO; (D) NaCl
8. Which one of the following is heterdg ixture?
BWP 2017 G-1, SGD 2016 G-I, 11, FSD 2016 G-1,11)(A.B)
(A) Milk (B) Ir& (C) Milk of magnesia (D) Sugar solution
9. Tyndall effect is shown%
(DGK 2016 G-1, GRW 201 2016 G-I, RWP 2017 G-I1, SWL 2017 G-11, DGK 2016 G-11)(A.B)
(A) Sugar solution elly (C) Paints (D) Chalk solution
10. Tyndall effect ig®dudyto: (BWP 2017 G-1, SWL 2017 G-I)(U.B)
(A) Blocka M of light (B) Non-scattering of beam of light
(C) Scatjempggibeam of light (D) Passing through beam of light
11. If &0 dcohol is dissolved in 100 g of water, it is called: (LHR 2017 G-I, SWL 2017 G-I)(A.B)
) (B) %wl/v (C) % viw (D) %viv
12, a saturated solution is diluted it turns into: (SGD 2017 G-11)(U.B)
(AY Supersaturated solution (B) Saturated solution
C) A concentrated solution (D) Unsaturated solution

13. Molarity is the number of moles of solute dissolved in: (GRW 2017 G-I1, BWP 2017 G-II)(K.B)
(A) | kg of solution ~ (B) 100 g of solvent (C) 1 dm® of solvent (D) 1 dm? of solution

ANSWER KEY

BN : N : N ' BN ;- BN - IEE ' N
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1.

Ans:

Ans:

Ans:

Ans:

Ans:

EXERCISE SHORT QUESTIONS

Why suspensions and solutions do not show Tyndall effect, while colloids do?  (U.B)
SHOWING TYNDALL EFFECT

Suspensions and Solutions:

Suspensions and solutions do not show Tyndall effect because in suspensions particles

are so big that light is blocked and difficult to pass. But in solution particles are so small

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

Colloids:

Colloids can show Tyndall effect because particles scatter the path of light ray

What is the reason for the difference between solutions, colloids and suspegxfi U.B)

REASON FOR DIFFERENCE
The differentiation between solutions, colloids and suspensions is base particle
size. In colloidal solutions the particles size is intermediate betwegg trisolutions and
suspensions.

Why does not the suspension form a homogeneous mixture2 ¢ (DGK2016)(U.B)
PENSION NOT A HOMOGENE Ml

In suspension particles remain un-dissolved due to i %size. After sometime

particles settle down under the action of gravity, the @Jspension does not form a

homogeneous mixture. ﬁ

How will you test whether given solution is a icgl solution or not? (U.B+A.B)
1D

tion scattered the light then it is a
light then it is not colloidal solution.
lloidal solution: (U.B+A.B)
oth paste, copper sulphate solution, silver

We will pass light in the solution, if the gi
colloidal solution. It solution does not

Classify the following into true solujg
Blood, starch solution, glucose sqlu

Colloidal Solutions
Glucage Sglutigs” e Blood
e CoppeRsulphate solution e Tooth paste

e SilVer nifgate solution e Starch solution
Why we sti jatsthoroughly before using? (U.B)
STIRRING OF PAINTS BEFORE USE
Paints efogeneous mixture of un-dissolved particles in a given medium. Particles
settig dfter sometime. So we stir paints to mix thoroughly before using.

i e following will scatter light and why? Sugar solution, soap solution and
INg@f magnesia. (U.B+A.B)
SCATTERING OF LIGHT

Sugar Solution:
Sugar solution will not scatter the beam light because the particles of sugar solution are
so small that they cannot scatter light.
Soap Solution:
Soap solution will 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:

9.

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 in polar solvents and non-

polar substances are soluble in non-polar solvents.

Examples:

e NaCl (polar) dissolves in water (polar solvent) and does not dissolve in benzene (non-
polar).

e Similarly benzene (non-polar) is soluble in petrol (non-polar) but it does noydjss@lve in
water (polar). x

How does nature of attractive forces of solute-solute and solvent—sol@ ct the

solubility? (GRW 2016, LHR , 016)(U.B)
EFFECT OF ATTRACTIVE FORCES ON SOLUBILIT
Solubility depends upon solute solvent attractions.

e |f the attractive forces between solute and solvent are s r ¢han that of solute-
solute forces then solubility will take place.

e |f the attractive forces between solute particles are st an solute solvent forces,
solute remains insoluble and solution is not for

How you can explain the solute-solvent intera prepare a NaCl solution?

(LHR, 2016)(U.B+A.B)

When NaCl is added in water it diss ily because the attractive forces between
the ions of NaCl and polar molec waler are strong enough to overcome the

attractive forces between Na* and QL in solid NaCl crystal. In this process, positive
end of the water dipole is griefiged ards the CI" ions and the negative end of water
dipole is oriented towards N ons. These ion-dipole attractions between Na® ions

and water molecules ¢ClI| water molecules are so strong that they pull these ions
from their positiong inhe al and thus NaCl dissolves.

N > ‘ﬁj%
_j%gﬁ '9‘

Q Figure: Interaction of Solute and Solvent to Form Solution
ustify with an example that solubility of a salt increases with the increase in temperature.(U.B+AB)

INCREASE IN SOLUBILITY WITH TEMPERATURE
Solubility of some salts which are usually ionic in nature increases with the increase in
temperature 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. What do you mean by volume/volume %? (SGD 2017 G-1I)(K.B)
Ans: MEANIN F % VOLUME /VOLUME

It is the volume in cm?® of a solute dissolved in 100 g of the solution.

Example:
30% of alcohol solution means 30 cm? of alcohol dissolved in sufficient amount of water,

so that the total volume of the solution becomes 100 cm?®.
Volume of solute(cm3)

%V/ = x100
’ X’ 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 wij offmon example.
DIFFERENTIATION

The differences between dilute and concentrated solutip

Dilute Solution

Definitig
Dilute solutions are those which
contain relatively small amou
dissolved solute in the solution.

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

e A solution containing e 0.IM NayCO; solution is dilute
chloride in 100g rN4sea dilute solution as compared to 5M Na,COj3
solution. solution.

alyis general principle of solubility?

swer give on pg # 211 (Topic 6.5)

Discuss the effect of temperature on solubility.
Answer give on pg # 212 (Topic 6.5)

Give the five characteristics 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
dissolved in 450 g of water. What is
concentration of this solution? (U.B+A.B)

NUMERICAL

Solution:

Given Data:

Mass of sugar (solute) = 50g

Mass of water (solvent) = 450g

To Find:

Concentration of solution (% m/m) =?

Calculations:

Mass of solute(g)

% m/m= x100
Mass of solute(g)+Mass of solvent(g)
% m/m=50—gx100
509 +45g
_ 509 100
500¢g
Thus,
% m/m =10 m/m
Result: &)
The concentration of this soluysgi®n | %0

\\r? _________

2. 1f 60 cm? of alcohdl

is Wissolved in 940
cm® of water, is‘ concentration of
this soluti (U.B+A.B)

\ ERICAL
Solutio&

a.
VoluMge of alcohol (solute) = v = 60 cm®

Volume of water (solvent) = v = 940 cm®
To Find:

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

Volume of squte(cmB)

%VIV= x100

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

_ 60cm®
~ 60 cm® + 940cm

60 cm?®
=1000cm® > 100

% v/v 3 x 100

Thus, % v/v = 6%v/v
Result:

Concentration of this solution &XV

3. How much salt will be ¢ Qprepare
following solutions (@mass: K=39;
Na=23; S=32; Oz an@ =1) (U.B+A.B)
(@) 250 cm® o olution of 0.5 M
(b) 600 c O3 solution of 0.25 M

(©) 8(( a,SOy solution of 1.0 M
Ans:

(a of KOH solution of 0.5M
NUMERICAL

olutiion:
iven Data:
Molarity of solution=M =0.5M
Volume of solution = V = 250 cm®
:@dm3:0.25dm3
1000
Molar mass of KOH = 39+16+1=56gmol™
To Find:
Amount (mass) of KOH =?
Calculations:

_ Mass of solute(g)
Molar mass of solute (gmol™)xVolume of solution (dm®)

_ Mass of solute(g)

56g mol™x0.25dm?
Mass of solute = 0.5x56x0.25
:Yg

0.5M

Result:
7g salt is required to prepare 250cm’
solution of KOH. (0.5 M)

https://studyarea.net/

CHEMISTRY-9

224



https://studyarea.net/

Solutions

Chapter-6

(b) 600cm?® of NaNOjs solution of 0.25M
NUMERICAL

Solution:

Given Data:

Molarity of NaNOj solution = M = 0.25M
Volume of solution = V = 600 cm®
_ 600

=——=0.6dm®
1000
Molar mass of NaNO3; = 23 + 14 + 3(16)
= 85gmol™
To Find:
Amount (mass) of NaNO3 = m =?
Calculations:

Using the formula:
Mass of solute(g)

™ 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¢

Molarity=

Result:
12.75¢ salt is required to pre oem’
solution of NaN@g. (@ 2
() 800cm® of Na, SO, gplutjorhof 1.0M

Solution:

N%ig;RI%
Given Data:
Molarit&&z solution=M=1M

Volugag ofsgution = V = 800 cm®
=@=0.8dm3
1000
Molar mass of Na,SO,4 = 2(23) + 32 +4(16)
=46 + 32 + 64
= 142gmol™

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

Calculations:

Using the formula:

_ Mass of solute(g)
Molar mass of solute(gmol™) x Volume of solution (dm*)

1.0M= Mass 01‘ solute :
142gmol~x0.8dm
Mass of solute =1.0x142x0.8
=113.69

Result:
113.69 salt is required

4. \WWhen wma
soluti((

Data:
asgof NaCl = 20g
Molar mass of NaCl = 23 + 35.5 = 58.5gmol™
Volume of Solution = 400 cm?®
400 _

il be its molarity? (U.B+A.B)
NUMERICAL

So

—M—OAdm3
To Find:
Molarity of solution M =?
Calculations:

Using the formula:
Mass of solute(g)

~ Molar mass of solute(gmol'l) x Volume of solution (dm3)

_ 209
58.5mo|><0.4(dm3)

:A: 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 solution=M =0.4 M
Volume of Solution = V = 100cm?®
=%dm3=0.1dm3

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'l) x Volume of solutoin (dm

3
R

3.8g of MgCl, is needeet to\grepare 100 cm?®
0.4 M so oP MgCls.

_ Mass of solute(g)
95g mol™x0.1dm?

Mass of solute = 0.4x95%0.1

=3.8¢

0.4M

6. 12M

tions is available in the
need only 500cm? of 0.1

Iab%
utfon, how it will be prepared?
(U.B+A.B)

NUMERICAL
Solution:
Given Data:
Molarity of Conc. H,SO,4 solution=M; =12 M
Molarity of dilute H,SO, solution =M, =0.1 M

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

To Find:

Volume of concentrated H,SO, solution =V, =?
Calculations:

The solution of required concentration will be
prepared by the method as follows:

(i) Determination of volume of concﬁted

solution: X

Concentrated solution = Dilute sl
M1 V1 = M2

12M

Thus,

Volume o@ated solution = 4.16 cm?®
a

@ipe n of Solution:
Wa&ta '16cm?® of concentrated 12M H,SO,

n with the help of graduated pipette and

t iff 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:

Ans:

AnNS?

ADDITIONAL CONCEPTUAL QUESTIONS

Differentiate between solute and solvent. (U.B)
DIFFERENTIATION
The differences between solute and solvent are as follows:
Definition
The component of solution which is The component of a solutlonN/
present in smaller quantity is called solute. | present in larger quantity |s®

Example

In sugar solution, sugar is solute. In sugar solution, k solvent
Dissolution PN

Solute always dissolve in solvent. Solvent & issolve solutes.

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

(i) Fog: Itis an example of liquid in gas solutim
(ii) Brass: Metal alloy of Cu & Zn.
How we can prepare solute crystals?

FORMATION
Prepare super-saturated solutiog o

(U.B+A.B)

rticular solute by preparing saturated solution of
that solute at high tempera& then cool to a temperature where excess solute
crystallize out and le e@ aturated solution.

How we can prepare tion of glucose? (U.B+A.B)
We can prepareg2MYof Ylucose solution by dissolving (2x180g = 360g) of glucose in

1dm® of a sg o

Why copeg n of bulk solution and its sample is same? (U.B)

Be% gcentration does not depend upon the total volume or total amount of the
t

%e solubility of salt decreases with the increase of temperature? (U.B)
DECREASE OF SOLUBILITY WITH TEMPERATURE
In some salts solubility decrease with the increase of temperature.
Example:
When salts like Li,SO4 and Cey(SO,)s 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

Definitions

“Solutions are homogeneous mixtures of two or more components”.

Aqueous Solution

“The solution which is formed by dissolving a substance in water
is called an aqueous solution.”

“The component of solution which is present in smaller quantity is
Solute .

called solute™.
Solvent The component of a solution which is present in larger Qantity

is called solvent.”

Saturated Solution

“A solution containing maximum amount of solu@a given

Supersaturated
Solution

“The solution that is more concentrated than a

temperature is called saturated solution” %
ﬂr d solution is
known as supersaturated solution”.

Dilute Solution

Dilute solutions are those which contain jvedy small amount of

Concentrated Solution

ontain relatively large

amount of dissolved solute in the g0

Concentration

dissolved solute in the solution.
wi s!
ution is called concentration”

Concentrated solutions are those
“The proportion of a solute jgsa S ion”.
“It is the number of gra @te in 100 grams of solution.”

(Y%om/m)
(Yom/v) “It is the number of lute dissolved in 100 cm® of the solution”.
(%v/m) “It is the volu of a solute dissolved in 100 g of the solution”.
(Yoviv) “It is the sf'cm?® of a solute dissolved per 100 cm? of the solution”.
. «“ moles of solute dissolved in one dm® of solution is
Molarity rity”
Solubilit number of grams of the solute dissolved in 100 g of solvent
y L pare a saturated solution at a particular temperature”.
ese are solutions in which the solute particles are larger than
ColloidalSoluﬁon(c@ those present in the true solutions but not large enough to be
seen by naked eye.”
SuSpensi “A heterogeneous mixture of undissolved particles in a given
P medium that settles down after some time is called suspension.”
Truedol “A homogeneous mixture of two or more than two components is

called true solution.”

Unsattirated Solution

“A solution which contains lesser amount of solute than that
which is required to saturate it at a given temperature, is called
unsaturated solution”.

Dilution of 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 Marks: 25
Q.1  Four possible answers (A), (B), (C) and (D) to each question are given, mark the

correct answer. (6x1=6)
1. The example of solid solute in gas solvent is:

(A) Butter (B) Sugar in water

(C) Smoke in air (D) Opals \
2. The types of solutions on the basis of their physical states are: \

(A)3 (B) 6 @

(C)9 (D) 12 Q
3. 10 gram of sugar is dissolved in 90g of water to make a 100g soluticf This solution

is:
(A) 10% m/m (B) 10% m @
(C) 10% v/m (D) 10% @

4. Which one of the following solution has less w
(A) 0.25M
(C)1.0M
5. Solubility of which salt increases on
(A) Li,SO4 (B Cez(S04)3
(C) NaCl Q (D) KCI
6. Which one of the followin yndall effect?

(A) Solution (B) Colloid
(C) Suspension \ (D) True solution
Q.2  Give short answgrs%o the following questions. (5%2=10)

Q) Define solutj@®_Giwg an example.
(i) Differentig een saturated and unsaturated solution.

(iii) apity. What is its formula?

(iv) g general principle of solubility “like dissolves like”.

(v, gs iodine soluble in CCl, and not in water?

Q. Aswer the following questions in detail. (5+4=9)
Q) rite down five characteristics of colloid. (5)
(i) Define solubility. Explain effect of temperature on solubility of a substance. 4)
Note:

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

KIPS NOTES SERIES CHEMISTRY-9 229



