1 In solution the Substanea .
) Solute nee that IS present in lesser a
(¢) Solution

(b) Solvent
(d) BO[h uau & “b.,
€amount g called

(b) Solute
(d) Both saa” & ubv'.
3 A_SAIC‘;“O" In “l'hich Water is solveny i called ap
Aqueous solytjop, '
(c) Sa_turatcd solution 8; ll\{glsqaturfa[t}?dﬂsolution
4, Sol::\tlon of substance i Water is callegd soluiiZn N
q‘ugous (b) Dilute
(¢) Infllte ' (d) Alla, b, ¢
CONCENTRATION UNIT: N

\Z;hﬁquuntlty pfu solute present in a given amount of solvent or solution is called.
Concentration of solution (b) Solution

(¢) Solution (d) Solvent

6. Molarity is defined as the number of moles of solute dissolyed per dm’ of solution is
known as
Tolarity (b) Solution
(¢) Solvent (d) Solute
s A solution containing relatively higher concentration of solute is called
(a) Dilute solution (b) Satur‘at_ed solution
vagonc. Solution (d) Suspicious

MOLARITY

8. Number of moles of solute per dm’ of the solution is_ called
#a')/;\‘/}jl:)]arity (b) Molality

; d) Density
(c) Normality ; ) - oom temperature is
Solubility of sodium chloride in 100g of water into room tempe

: Vo
(a) 27¢ %3.:79
(c) 40¢g - i}
» M .6
10, W) Iie? molecule is '&3&_ (b) Non - polar
a olar

RS (d) None of these
(¢) Both "a” & “b
‘ ; : the of a solute in a solvent.
11, Change of temperature can change W)Zsolubilm
E:?ﬁl{gﬁlﬁ:}y (d) dipole moment
i atib

24
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mount of solute t

he 8 ’
12 g called its solubllity
(a) dilution

¢) solute
TION, SUSPEN
partial size of solution are
0.1to 1 nm
(c) 0.1to 3 nm
Suspension are
(a) Homogenous
(c) Both A and B
" Butter is an example of
(a) Selution
Colloids _
Which one produce colloidal solution
(2) Blood
(c) Silver nitrate solution

14.

15'

16.

L ]

r-6_ '
Mha ¢ dissolves in 100g of a solvent at a particulay tem N\
@ubility

(d) Molarity

(b) 0.1 to 2 nm
(d) 0.1 to 4 nm

N ébj{eterogeneous

(d) None of these

(b) Suspension
(d) None of these

j(;;;ooper sulphate solution

None of these

In sodium amalgam while two metals as present

(a) Na and Mg (b) Na and Mu
Na and Hg (d) Zn and CO
18.  Number of moles of solute per dm® of the solution is called:
molarity (b) molality (¢) normality (d) density
19.  Insodium amalgam which two metals as present: -
(a) Na and Mg (b) Na and Mp aand Hg (d) Zn and Co
20.  The concentrated solution of NaCl is called:
(a) fluid (b) brass *mrine (d) plasma
21.  Brass is a familiar alloy,‘/nade of: '
(a) zinc + carbon (b) Zinc + copper (c) copper + iron (d) zinc + lead
22, The homogeneous mixture of two or more copgpounds is called: '
| ﬁutim (d) fluid

(b) solvent

ANSWER KEY

(a) solute

Py,
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A

P OF SOLUTION|
,ﬂ’ Define unsaturated solution?

0,1 A solution WhiCh can diSSo ‘
r‘n!’ unsaturated solution, Ive Muse op th

© Solute g
pefine supersaturateq solutigps - 8 given teMperatura :
01‘ A solution that containg m 58 :: fure is called an
W alled supersaturated solutiop the solye than ;

Major difference betwee,
0.3 ‘ a SOllltiOn and g i
mix

pos

IS contajpeq :
Ained in the Saturated solution is
ture

Hormogenous mixty
more substances

The quantity if so]y
is fixed is solutiop The quantity of compounds is not

ONCENTRATION UN]

04 Whatare the types of Percentage solution?
Ans:
o m/m Percentage solutjon.
o m/v Percentage solution,

te and solyept

Combination o
things Withoyt any

tWo or more
ration

IYPEQ

¢ v/m Percentage solution,
¢ v/v Percentage solution.
05 Define concentration of solution?

Ans:  The quantity of a solute present in a given amount of solvent or solution is called
concentration of solution. -

Q6 Calculate the concentration % (w/w) of a solution, which contains 2.5 g of- salt
dissolved in 50 g of water. |

Mass of solute (g)

Ans, %o w/ W= "Mass of solute + Mass of solvent x100
2.5 gm
% W/W = Z-Sgn] + 50 gm x 100
25gm 109 _476%

% wW/w = 525gm x 100 = 21
% wiw = 4.76 %

2‘7 Define Molarity.

‘: | | i V‘ ‘ 3 1uti0n' .
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C ha ter-6

N_’
moles of solute
/

M= Tt solution . .
dm® 0f+ culation of the molarity of
ula of solute necessary for cal | ty of the Soluﬂ%?

hy is the form G .
W:}xc formula of molarity shows:
* Mass of solute |
Molarity: = 4 50 mass of solute  Volume of solution in cm |
e formula of solute necessary for calculation of molarity of the ol

Q.8
AnS.

1000

'Q,9 Why is th .
Ans: Asthe formula of molarity shows
mass of solute 1000

molarity= e o T8
| *™ Molar man of solute volume of solutién incm

Q.10 Define solubility?
Ans: The amount of solute that dissolves in 100g of an solvent at a particular tempemm

called solubility.

Example:
Solubility of sodium chloride in 100g of water at room temperature is 35.7g

of solute-solute and solvent-solygy

Q.11 How does nature of attractive forces

affect the solubility?
Ans:  Solution formation depends upon the relative strength of attractive forces between iy

solute, solvent and solute-solvent. Generally, solutes are solids. Ionic solids are arang
?  insucha regular pattern that the inter-ionic forces are the solute-solute attractive, tiz
solute dissolves and makes a solution. if forces between solute particles are st
enough than solute-solvent forces, solute remains insoluble and solution is not formed.
How you can explain the solute-solvent interaction to prepare a NaClI solution?
When NaCl is added in water it dissolves readily because the attractive interatix
between the ions of NaCl and polar molecules of water are strong enough to over
the attractive forces between Na™ Cl” jons in solid NaCl crystal. In this process, posit*
end of the water dipole is oriented towards the CI” ions and the negative end 0f+“,"’"5
dipole is oriented towards the Na+ ins. These ion-dipole atiractions beiween Na
and water molecules, CI ions and water molecules are so strong that they pull {nese &
from their positions in the crystal and thus NaCl dissolves.

Q.13 Justify with an example that solubility of a salt increases with the incres

Q.12
Ans:

temperature ;
Solubility of some salts which are usually ionic in nature increases with the iﬂ“e?se-

temperature for such solutes. It means that heat s required to break the attractive
between the ions solute. This requirement falls down and test tube becomes col¢- i

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

solvent forces?
: el%
If solute-solute forces are stronger than those of solute-solvent forces, 59’”‘ -

insoluble and solution is not formed. : )
’ q3
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Solutions

z Differentiate between
5 $0
Q’I lutlon and suspension !
Ass
: Suspension
' Homogenous 7 pe
A2\ Particles size very from 010 R CIETORCHCONS 3 .
\~“  Imm < -10 to | Pride size is greater then 10"nm
Pzrti I:- - . v o
| FEucies are invi : —
\> | eve, ordinary mj sible by naked | Particles are visible by naked eye
. el mucroscope as well
2s glectron microscope
~~  Particles can . _
BV 5 vl g uttpai'sl through ordinary | Particles can not pass through
o~ - = cr Tilter paper. ordinary as well as utter filter paper.
S, Cannot scatter ligh _
A s Jl ater light Scatter light
\ Szlt solution in water j e -
( & ;( . Ulen In water is examples | Sand in water is a example of
— of soluti :
== suspensions.
3 H B

Q.16 Whatis tyndall effect and on what factors it depends?

Ams: Scaitering of iﬁzght in colloids is called tyndall effect. Tyndall effect is because of the
paricle size of colloids which is not very big nor very small particles scatter the path of
light rays thus emitting the beam of light i.e. exhibit the tyndall effect.

.17 Can colloids be separated by filtration, if not why?

sns:  Colloids czn not be separated by filtration because the particles in colloids are big but not
big enough so that they can pass through a filter paper. Hence, colloids can not be
separzted by filtration process.

(.18 Why are the alloys considered solutions?

Ans.  The solution of solids in solid is called alloy.

Exzmple: Brass, Bronze etc.

0.19 Whyis iodine soluble in CCly and not in water?

Ams. lodine soluble in CCl; because it is the general rule/principle of solubility that “like
dissolves like”. which means that polar-substances d1§solve in polar-solvents while non-
~nlar substances dissolve in non-polar solvents. lodine and CCly are both covalent in

3 4 PVidl gHREFTS

nature sO | éin-: dissolve in CCly but not in water because water is ionic in nature,
Codsolloi ' filtration, if not why?

ds be se arated by | | | |
b b ps paratcdgy,_ﬂltration because the particles in colloids are big but not
not be s¢

through a filter paper. llence, colloids can not be

alloids can
UilUIUS vl ’ S
enough so that they can pas
arated by filtration process.

0
Vhy does the colloid show tyndall effeet: | e So.
] maller than suspension but larger than solution. S0,

’

o
% B LS

(¥a)

Za
-

{

1 iales i ids are S : :
e pestic’s) ; OHO}: s\jlhich particles of colloids scatter the path of light rays thus
<how tvndall effect !

"‘;..3‘4" t}i ua
h

] . . [~
L " m of light i.c., exhibit the tyndall effect..
emnitting the 0¢ g

& \
\
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Ql:
Ans:

Q2:

Ans:

Solutions
T ——
t

Importance:

. | .
€mstone sj i : no yru
silver, air, soft drinks, juices, shampoo, crude oil, cough syrup

Brass, steel, g
and many othe
. IS are g : : , ;
cooking utensils, surgicallt Sollutlons. These solutions are ‘widely used for making
and many other objects 00ls, cutlery, musical instruments, health tonics, motor fuel
¢ Gases when disso] . .
. ved . - ) .
For example, ?n liquid also produce some important solutions. -
1. Water disso] .
(Solute) is imVes Small amount of ajr giving a solution whose oxygen- content
2. Carbon dioxi g:gamdfor tlhe survival of fish and other aquatic animals.
as dissolves readily i . B . .
carbonated drinks, . adily in water, for this reason, it is used in making
Thus we conclude that solutions are important for us.
Define the following with example
(i) Solution  (ii) Binary solution (iii) Aqueous Solution (iv) Solute (v) Solvent

i) Solution
A homogenous mixture of two or more different chemical substances with uniform

chemical and physical properties is called solution.

For example, -
Sugar solution, salt solution

ii) Binary Solution , :
A solution which consist of only two substances is called BINARY SOLUTION.

For example
Sugur solution (sugar + water)
Salt solution (salt + water)
iii) Aqueous Solution - o
The word aqueous is derived from the Latin word Aqua which means water. A solution in _
which water is used as a solvent is called AQUEOUS SOLUTION. %L )
For example
Sugar solution and

iv) Solute
The substance or componen

salt solution. In both solutions, water i§ used as a solvent
t present in lesser amount in solution is called SOLUTE.

IFl;O:aTtx :::ipsljgar solutions, salt and sugar actasa solute.
}I")hle:l:sr:;nce or component of solution present in relatively large-ambunt in solution is
called SOLVENT. . . _
For examp ¢ water is a solvent.

In salt and sugar solutions,

-
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DOlutlon'

ﬁ
o ’q ' l .
Q3: Define the following solutions With exampi¥ iii) Supcrsnturated
. i) Unsaturated . ii) Saturated
i i icular tem
Ans: i) Saturated Solution . Jount of @ solute at a particu emperature
contains the g SSM of solute in it is saturated solution.

A solution which
and which is unable t
Example: A saturated solution O

20.9 g of salt per 100 cm’ of water.

ii) Unsaturated Solution at

A solution which can dissolve further amount of solute

called an unsaturated solution.

For example o g

Take 2 beaker half filled with water. Add a spoon of sugar 1 it. f!t \\llltlecg:?;)lve. Such 3

solution is unsaturated because it can still dissolve more amount of solu \

iii) Supersaturated Solution

A solution which contains more a

the saturated solution is called super

For example L ‘

Add more sugar in the above solution, stir it, it will dissolve. Go on a add'lng more sugar
ill dissolve and will start settling

o dissolve further am

f sodium Na,S,0,) in water at 20°C by

hiosulphate (

a particular temperature i

mount of a solute in a particular amount of solvent then

saturated solution.

and stirit. A stage will come when no more sugar w
down at the bottom of the beaker.

Q4: How to know whether a solution is unsaturated, saturated or supersaturated?
Demonstrate it with experiment.

he presence of crystals of solute. IT w2 =1d a

Ans: A supersaturated solution is not stable in t
crystal of sodium thiosulphate to its saturate solution, jt will simply drop to the boitom,

without dissolving but if we add a crystal of sodium thiosulphate to a supersaturated
solution of sodium thiosulphate, crystallization will starts while in unsaturated solution

the crystal will be dissolved as shown in the fig. (a).
When crystallization has finished, we will have a saturated solution in presence of

sodium Thiosulphate Fig (b) shows the crystallization from a supersaturated solution of

° sodium thiosulphate.
Experiment:
Based on differentiating saturated, unsaturated and super saturated solution.
You will need:
o Three test tubes.
¢ Sodium thiosulphate, NazS;03
e Walter

Carry out the following:
1) Take 20 cm’ water in each test tube and label them as A, B, C

2) Add 4g Na,S,0; in A, 12g in B and 16g in C and shake. In test tube A Na5203 18
dissolved. \ ’

3) Heat test tubes B and C till Na,S,03 in dissolved completely.

4) C 091 test tube C at room temperature without disturbing, ppt formed.

5) Write down what happens in test tube C before heating and after heating.

6) What do you observe in test tube C after cooling? ppt formed

7) Compare test tubes B and C and notice difference.

8) Identify test tubes containing unsaturafed, saturated and ' lutions.
supersaturated solutions _-
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1) Test tube A

Co
2) Test tube 3 con

nlaining uns;

Murateq Solution,

—

Solutions

—

Ans:

aji .
3) In test lube ¢ m‘ng Satura(eq 80lution

. cfore ha
dissolve ang bC,COm:;n:L heatip
Describe v

: 4 Superg;
arj ' !

ToeDe o}m types of solugj
ypes o .Solulmns .
Solution CXists ip .

state of solution IS
In fact, nipe differ

I iy saturated

urated solution,
18,

and after heating settle amount will

Same gg
ent

?hcsc substanccs i

prepared by mixing together substances.
Ve as a solute or solvent. The following

State of

1Non types of solutions

A R Examples
e . LCSUlEINgG Solution -
Gas Gas Air (a mixture of Oy, Ny, CO,,
[ Gas [ ioo——— | ete), water gas (CO + Hy)
2 Gas Liquid Liquid Sod)u water (ca(rbonatcd drink)
3 G = ‘ Hydrochloric Acid.
.JaS: | Solid Solid Hj absorbed on Ni, Pt, Pd
4 L¥qu1d Gas Gas Mist, fog, clouds
5 Liquid Liquid Liquid Alcohol in water
6 Liquid Solid Solid Amalgams Hg in Ag, wet NaCl
. |inrainy scason
[ Solid Gas Gas Carbon particles in air (smoke)
8 Solid Liquid Liquid Sugar in water, salt in water
9 Solid Solid Solid Allys such as Solder (Pb + zn),
Bronze (Cu + zn)

i) Solutions of Gases

Ans:

i) Solutions of Gases
Gaseous solutions ar

Writes notes on the following. o
ii) Solutions of Liquids

iii) Solutions of Solids

e commonly used by chemical industries to prepare chemical

substances.

For example

: intai ' i ditions.
o1 :+h is strictly maintained under varying reaction con
of Nz : H? oy 12 Whue:sul: mixturz of Ammonia and CO; is used for synthesis of urea. ’
2) Urea Feml.l;ﬁr:A Agiiious mixture of NH3 and oxygen is used for the preparation o
3) Nitric Acid:

nitric acid.
1a
In all these cases, €
and solvent both a.re gzzes. |
i) S N I'Jduilrl:lgas liquid or solid solvents are also very common.
i iqul ,
Solution of 1iqu

mixture of solution of gases is used. In these solutions, solute
seous

<
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| 8
__chlgtor-s —————&
\ t ”

xture, water vapours are dissolveq in

For Example . )
1) Fog, clouds or mist: In this liquid in gas mi
3 (solvent),
) Fermentation of cane sugar: fied spirit contains 5 cm® water (solute) 9Sem!

ution. Similarly 5% v/v vinegar solytiy,

95% v/v o ethyl alcohol called recti
d in 95cm’ water (solvent) to make 1g

ethyl alcohol to make 100 cm® of liquid sol
contains Scm® Acetic Acid (Solute) dissolve
~ om’ of liquid in liquid solution.
3) Amalgam: ., : .
It is a mixture/solution of Mercury liquid as solute in solids .(Ag,. Tin) as sol\./ent.
It is widely used to make dental filling a cavity. On standing in cavities, it foms ,
hard solid and expands slightly. '
iii) Solution of Solids ) \
Some common solution of solid in gas, liquid or solids solvent are given below:
1) Smoke: 1t contains solid carbon particles (solute) spr ead in air (solvent and make 5

solution of solid in gas. . -
Saline Solution: It is a solution of 0.85g of NaCl (solid solute) in water (solvent) to

make 0.85% m/m NaCl solutivn which is used in intravenous solution for caring

persons suffering from dehvdration.
3) Alloys: It is a solution/mixture of solids in solids.
Q 7: Give short answers of the following questions.
i) Role of zone in atmosphere.

| ii) Importance of alloys on commercial levels.
iii) What is Amalgam? Why it is preferred in dental filling?

2)

Ans:
i) Ultraviolet radiations causes changes in the structure of the genetic material like
DNA. Long exposure to this radiation can cause cancer. Ozone is found in the upper
atmosphere i.e. stratosphere i.e. Stratosphere and filters most of the harmful
ultraviolet (uv) rays in the sunlight before they could reach the earth.
ii) Pure gold is very soft therefore cannot be used for making Jewellery. To make it
harder, copper is added to the gold. This produces a solid solution of Gold called
. Alloys that melts at lower temperature than pure Gold. Therefore, it is easier to cast.
iii) A solution of any metal in mercury is called an amalgam e.g. silver and tin amalgams
are widely used to make dental filling.
It is preferred in dental filling because when silver or tin is dissolved in mercury, it
forms a semisolid amalgam which tightly fits within the cavity. It forms a hard solid

and expands slightly. |
Q8: i) Define concentration of solution with example.
i) Differentiate between dilute and concentrated solutions.

Ans: i) Concentration of Solution ;
It is the amount of solute present in a given amount of solvent or solution is calle

concentration of solution. Since both parts of the ratio (solute and solvent) can be Si‘j"’:
in terms of mass, volume or moles, therefore chemists use a variety of conccntratl‘:n
terms e.g.: 5g of solute required to dissolve in 95g of solute to make 1008 of m/

solution.
_/
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Solutions

S e —— ]
e s —

{l

1) Dilute Solution ang Concontrated Solution

A solution which containg g -
S solutionwhich mall amount of solute in a solvent Is called a dilute solution while

contains large amount of solute In a solvent is called concentrated solution,
. For example :

58 ;’SN“P in 95g of solvent in beaker A to make 100g solution of NaCl while in beaker
B, 10g of NaCl in 90g of solyent (water) to make 100gm solution of NaCl. The beaker-A

:g:::::g: will be called dilute solution and beaker-B solution will be called concentrated

Q9% Define conce
Ans: 1. definition;
“The quul}lity of solute present in a given amount of solvent or solution is called
concentration of solution,” |
2 Percentage Composition
The percentage composition is the unit of concentration that specifies the quantity of
solute in 100 parts of solution Quantity of solute and solvent can be expressed by mass in

grams or volume in cm’, therefore, by the percentage of a solution we mean the mass or |

volume of solute dissolved in 100g or 100cm’ of solution.
There are four different ways of expression for percentage composition.
i) Mass by Mass Percentage (m/m)

It is the mass of the solute dissolved per 100 parts by mass of solution. |
For Example

10% m/m NaCl solution means that 10 g NaCl in 90g water to make 100g of solution.
mass of solute (g) <100

ntration units and deseribe percentage composition units.

% of solution by m/m = ;
mass of solutions (g)

ii) Mass by Volume percent (m/v)

it is the mass of the solute dissolved per 100 per 100 parts by volume of solution.
For example '

10% m/v NaCl solutions means that 10g NaCl in 90cm® water to make 100cm® of
solution.
mass of solute (g)

% of solution by m/v = x100

volume of solution (cm?)

iii) Volume by mass Percent (v/m)
It is the volume of solute dissolved per 100 parts by mass of solution.

For example 3 . ‘ '
10% v/m Alcohol solution means that 10cm” of Alcohol in 90g of water to make 100g of solution.

o 3
volume of solu.te(cm ) 100 .
mass of solution (g)

iv) Volume by volume percent (v/v) _ ‘
It is the volume of solute dissolved per 100 parts by volume of solution.

F ample
lg%ej/v A?lcohol solution means that 10cm’® of Alcohol in 90 cm_3 of water to make 100

cm’® of alcohol solution.

. % of solution by v/m =

volume of solute (cm’)

: ——x100
volume of solution (cm”)

9% of solution by v/q =
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Q.No.1

L.

10.

Aé}nass B. number of atoms

Solutions

oun
i1 8 and 170p o'y oo
the resulting g
A. Unsaturateq

of Sodium acetate (}
olutigp w . d)ll)zu - i

at dissolves
f'sodium ace

A solution of NaOH has concentration

———

in 100g of water at 0°C js
tate in 100g of water gt °0,

How map " SAturateg * C. supersat -
A Y moles of slt;dllum atoms gpe Dresent ig ;?;gulr\}'i;id s b ¢
What is the p, Mol ' .1 e
A 5e ass of SBmoles of hydrogep Eaes"/ .

- .5.0 4

. 10.08 . L
| Llo;v many atoms gy, there in 28g of nitroge gas?g o Oo‘sgm
A2 : \(ﬂ 6.022 x 103 D. 12.044x 102
many atomg are there jn (.1 mole of carhon?

A. 6.022 x 103 6.022 x 102

C. 6.022 x 10% D. 6.022 x 10*!

ox Bliigzc s 3 of d4g/dm>, what is the mass of NaOH
;o/nta,mcd In 250¢m of this solutiop? _
.40

g B. 20p C.lg D. 2
Which of the following solution is more dilute?
A. IM B.2M C.0.1M %.009M
A solution of NaQH c i i

molarity of this solution?
A. 2M B. 1M

number of molecules D. number of gram atomic mass
If one mole of Na contains x atoms of sodium,

what is the number of moles

i 'in 46g of sodium? ' |
zor;tamcd in 46g of s " ‘t/p_x o
. Multiple Choice Answer with Explanation 1
S. No Answers with Explanation _;
) 1. . b = Saturated ;_1
v oo ic mass =2.3/23 = 0.1
Moles = mass/Atomic mass = 2, 23=0.
=10.08
" I(i/l l::s X I\%I x of Hy = Mass, 5x1.008x2 = 10.08
' O6 002x10% No. of atoms = no, of moles x NA (Avogadro’s Number)
iv. c=0. . .
_ Massof N, ¢ 022x10%
" "Mrof N,
, = 28/28 x 6.022 x 10* = 6.022 x 10%
v b= 6.022 x 10% 6022 x 107
" | No. of atoms = 0.1 x 6.022 x 10% = 6,022 x 10*
Vi, la=40g
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-\-LY.'__.. = = x —
“ i VMrofNzOH  vol.indm
:_ Mass 1

- more will be he dilute solution

!5 .

‘4
=t
.
]
“
Il
I
i
“n
- o
-

\‘w -
T x—=025M
X~ 25M
X R K, TP, i A P T
X ¢ = Number of molecuies

~va rwenTa A7 BT — ~
\-»\.-;L»\.lh -
- =
= ——
W - —
S C=Z2ZX

2:  Give the short answers.
1 Differentiate berween saturated and unsaturated solution?

y - am
~ <f

Ans: See Question 3(it) and 3(111)
Q.2  Give example of solid solution containing two solids.
A

Solder (Pb = Zn solids) and Bronze (Cu + Zn)

jon |
w
s

.3 Can vou call collide a solution?

Ans: No. because collide are solute particles suspended in a solution. See more detail in Q.13 (i)

Q.4  Gasoline does not dissolve in water, why?

Ans: Gasoline is non-polar liquid while water in polar liquid we know that ‘like dissolve Lik.
so non-polar liquid (Gasoline) cannot be dissolved in polar liquid (H;0) becaust o
different Intermolecular forces

lut

£
‘h

Are gem stones so Q
Ans: Yes. because Gemstones (Ruby Quariz, Opal etc.) consist of mixture of solids.
Q.6 A tiny crystal of a solid substance is added to an aqueous solution of the s8%
substance. What would happen if the original solution was?
a) supersaturated  b) unsaturated ¢) saturated
Ans: Sce Question 4. .
Q.7 Explain why CH;OH (Methanol) is oluble in water but C¢Hg isnot. . - each
Ans: CH;0H (Methanol) is a polar compound and containing Hydrogen bondirg W'
other and with water also. Water is also a polar compound bec
intermolecular forces and nature of compounds, CH;0H is soluble m W
Benzene (CsHg) is an non polar molectle and not consist of Hydrogen Bonding:

In gensral, we can stay that “Like dissolve Like™.

/1

2 Of S,
> whil®

e

CamScanner


https://v3.camscanner.com/user/download

Chapter-6
B Solutions
08 How can you prepare 250 ¢’
Ans: According to the molarity e:Tat;:)ﬁlo'SM'MgSQt from a stock solution of 2.5M MgSO4?
Required : Givep ‘
2
0.5M x 250cm® = 5 51\/21 o
' 2
Transfer 250cm® from a s\t,c2>c~_l-<50cm'J
the mark, water wil] b solution of 2.5M MgSO; into a 250cm’ volumetric flask and up to
Q9 Copy and complet:&ddeh b‘?COmes 0.5M MgSO; solution.
e following table for aqueous solution of NaOH.

: Aswek :
Ans we know that molarity = mass of solute Mr. of NaOH (40) x _
Vol.indm™

['S. No.
S.No. | Mass of solute | Moles of solute | Volume of Molarity
- solution
é 20g 500cm’ e
3 0.25 0.25 A
200 cm’ 0.1

Ans: Solution
Mass of solute (Given)

1) We know that moles of solute = :
Mr of Solute (NaOH)

)
= "—O§= 0.5moles

40
So, Molarity = No. of moles X —————
Vol. in dm
1000
. of mol
o no. o1 moies X o) n cm’
Given volume = 500cm’
20 _ 0.5 dm’
1000
Molarity = 0.5 mol x 5 |
Molarity = 1.0 mol/dm’
] 1
‘+v = no. of moles X — % :
2) Molarity = no. o Vol o dm ;
| in dm’ X No. of moles ‘
Or ¥OE Molarity i
2 !
= 9—‘2 =1dm’ :'
0.2
3
Volume of solution in cn’ = IQOO cm
Now for mass of solute determination,
Mass of solute 1

Molarity = X : .
Molar mass of NaOH ~ Vol. in dm’
Mass of solute . 1
40 1

0.25=
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Chapter- 40 o
m—— Moles of solute = 0.25 x
Mass of solute = 10 g
3) .. Massofsolute 1000
oiamity Molar mass of NaOH  Vol. in ¢y’
Mass of solute 1000
0.1= X
40 200
0.1x40x200
Mass of solute = 1000 =0.8¢
Now for moles of solute
) . 1000
Molarity = No. of moles x : .
- Vol. in cm’
0.1 = No. of moles x 109(.)
250
23
No. of moles = it
1000
No. of moles = 0.0235 moles
Give examples of the following solutions:

Q.10

Ans:

Q.11
Ans:

Q.12

Ans:

a) a liquid solution of a liquid solvent and gaseous solute

b) a solid solution of two solids.

a) The example for gas (solute) in liquid (solvent) is Soda water which contains CO, g=s
under pressure in a water. - )
b) The example for solid (solute) in solid (solvent) is Alloyws such as solder (Pb +Zn)
and Bronze (Cu + Zn).

What is the molarity of a solution prepared by dissolving 1.25 g of HCI gas into
enough water to make 30 cm’ of solution?

Mass of solute of HC1 1.25 ¢

Volume of solution = 30 cm’

Molar mass of HCl gas = 1 +33.5 = 36.5 g/mol
Molarity of solution = 7?7
According to the formula '
- Molarity of solution = assol solaie X o0y —
Molar mass of HC/  volume of solutioninecm’
_ 2> y 1000
36.5 30

' Molarity = 1.14 g/dm® = 1.14 M ,
Formation is an aqucous solution of formaldehyde (HCHO), used as a preservaiv
five biological specimens. A biologist wants to prepare 1dm’ of 11.5 M formsli®
What mass of formaldehyde he requires?

Volume of solution = 1 dm®
Molarity of solution=11.5 M
Mass of Formaldehyde (HCHO) = 7?

Molar Mass of an organic compound Formaldehyde (HCHO)
=1+12+1+16=30 g/mol S
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Molarity of solution = Mass of solute

Mol X
Mass of solution (Form algei;/zgsf 0

.14 Calculate the number of moles of solute present

ns.

A solution of Ca(OH), {5
of 1000cm’. Calculate thep:;le

Mass of Ca(OH),

.

Volume of solution in cm?
Molar mass of Ca(OH),
Molarity of solution
According to the formula

o |

Molarity of solution =

No. of moles

Volume in cm .
Molarity of H;POj, solution

According to the formula
Molarity of solution

No. of mbles

No. of moles

1

£ Vol. indno
[ d3
Molarii o

Mass of Formaldehyde = 345 ; 11.5

Pared b
o!arity of this solution,

di i
Y dissolving 5,2mg of Ca(OH), to a total volume

52

S.2mg =
1000
0.0052g = 5.2 x 10°g
1000cm?
gr()uzx 16 + 2 x 1= T4g/mol
Mass of Ca(OH), 1000
Molar mass vol.inecm?
52x107° xlOOO
74 1000
0.0703 x 10
00703x10° 100 . L1 _4°
100 100 10
703 x 107 x 107
7.03 x 10°M
in 1.25¢m’ of 0.5 MH3POj solution.
= 7?
= 1.25cm3
= 0.5M
£ moles 1000
= 1 0 ——
no.ol MO™>"Yolinem’
Molarity x Volumein cm’
- - 1000
0.5%1.25
_ Uity
1000

6.25 x 10™ moles

I
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7 .
:+v when 100cm” of water ig add
W ed tg 1000:;,3

leul of () £
Q 15 Ca tion M HCL
jugl According to the molarG?:%:; = Required
) M ]Vl = M2V2
200 = 0.5 x 100
MEX _05x100
New M; 200

How are solution useful for society? Give three examples,
Q.16 How

See Question 1.
SELF ASSESSMENT

EXER%SEnfg;ijmum amount of sodium acetate that dissolve in 100g of water af 0°C i 15
e -

and 170g at 100°C. o
(a) If you add 170g of sodium acetate in 100g of water at 0°C, how much will dissolve?

(b) Is the solution saturated unsaturated or supersaturated?

(c) If the solution is heated to 100°C, is the solution now saturated, unsaturated or
supersaturated? ‘

(d) If ie solution is cooled back to 0°C and no crystals appear. Is the solution saturated
unsaturated or supersaturated?

Solution

() 119g sodium acetate will dissolve in 100g of water at 0°C

(b) The solution will be saturated, |

(¢) The solution will be supersaturated

(d) The solution will be unsaturated
EXERCISE 6.2

g ) ; Iso0
What are the physical states of solute and solvent in each of the following Solutl'OHS' A
identify the type of solution, ‘

(a) Deep sea divers use a breathing mixture o

(b) Brass contains 80% copper and 200 i
(¢) Dental filling, PP 70 zinc,

(d) Brine (salt in water)
() Drinking water containj

fhelium and oxygen.
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-6
3. cha ter
//L:f T Solutions
N Solution :
: State of « : :
(8) Mlécture of helium ls'llllc State of solvent 'I')||~0I'Sul||liu||
— ;n oxygen g Oxygen(g) Gas in Gas
(b) rass TR e—
© Dental filling —%ﬂw (s)_| 80% Copper(s) _| Solid in Solid
(e) Drinking water ﬁw (L) | Silver (s) Liquid in Solid __
contains chlorine orine (g) | Water(L) Gas in Liquid
) Gem stones Ruby [Cr.
) r,0(g) ALO id in Solid
(8 98% H,S0,4 (C 203(s) Solid in Solid _
ERCISE 6.3 4(Conc.) | 2% H,0(L) | 98% H,504 (L) | Liquid in Liquid

(1) Write four ways to express percentagé of solutions

7) A saline solution i ini :
) Is administered intravenously to a person suffering from severe

dehydration. This is ]
Solution 15 labeled as 0.85% m/v‘of NaCl. What does it mean? |

1) Percentage of solution ca i i
ga) Mass by aass percent m?nt:; expressed in four ways i.e,
(b) Mass by volume percent (m/v)

(c) Volume by mass percent (v/m)
() Volume by volume percent(v/v)

(2) 0.85% 3m/v solution of NaCl means that 0.85g of NaCl in 99.15cm’ of water to make
100cm” of solution. :

. EXERCISE 6.4
Potassium chlorate (KClO3) is a white solid. It is used in making matches and dyes.
Calculate the molarity of solution that contains

(a) 1.5 moles of this compound dissolved in 250cm’ of solution,

(b) 75g of this compound dissolved to produce 1.25dm’ of solution. _

(c) What is the molarity of a 50cm’ sample of potassium chlorate solution that yields 0.25g
residue after evaporation of the water. :

- Solution

(a) Number of moles of KCIO; = 1.5 mo;es
Volume of solution = 250cm
)
1000
Molarity of KCIO3 = 7
Now according to molarity formula
lari ' _ Molesof solute
Molarity Volumeof solutionindm’®
_ 1.5mol '
0.25dm’
Molarity = 6.0 mol/dm’
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=
utio " 7 '
VOlumc,o}E(sicl,:)t Massof KCIOs__ _l\
ik M larity Molar mass of KCIO; volumein dm’
5, |
/
= 125 125,
= 0.49 mol/dm
- 49M
Molarity - 0
¢ : = 0.25
(M)BSS of KClOJ (rCSIdUe) _ 39 +g355 + 3 X 16 )
Molar mass of KCIO3 _ 122,58 :
Volume of solution 50cm’ " |
= 2% —.05dm’
1000
Molarity solution = ?
Now
| Molarity of solution = Massof KCIO, X —1—3
Mo par mass of KCIO, Vol.indm
—0'25 XL
122.5 0.05
= 0.041 mol/dm’
Molarity = 0.041M

EXERCISE 6.5
(1) Sodium hydroxide soluti'ons are used to neutralizg acids and in the preparation of soaps
and rayon. If_ you dissolve 25g of NaOH to make 1 dm°® of solution, what is the
molarity of this solution? ’

(2) A solution of NaOH : ‘ .
ol Solution,a has concentration 1.2M. Calculate the mass of NaOH in g/de In

(3) A solution is prepared by dissolvin

4 1 . 3
in volume, Calculate molarity g 10g of hemoglobin in-enough water to make upldm

10° gimole of this solution, Molar mass of haemoglobin is 6.51 X
Answer, |
(N Mass of NaOH = 25g
Molar mass of NaOH =
Volurr}e of solution = fg +316 * 1g/mol
Molarity of solution = ??m
We know that Molarity of solution = __MassofNaOH - |

Molar mass of Na»OI? X Volumein dTnT
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ha tor-8 -
% \ ., Solutions

31
4071
0.625 mol/dm?
0.625 M .

n

MOlarity

nn

0 Molarity (concentfation) of N
Mass of NaOHaOH. SOIlmOn =1.2M
Molar mass of Naoy -, N

Volume of solutjop ) 23 *.16+ 1= 40g/mol

We know that molarity (Concentratio:) -

=__Massof NaOH '

Molar mass of NaOH X Volume indm’

12M =wx 1

| 40 1
Mass of NaOH = 43¢ :

Mass of Haeomoglobip = 10g

Moalr mass of Haeomoglobin = 6.5 1410* o/mol

=65100 g/mol
Volume of solution = 1dm3
Molarity of solution =97
We know that ,
Molarity of solution = mass of Haeomoglobin y 1
| Molar mass Volumein dm®
101 |
)y ——— X —
65100 1

=1.536 x 10* g/dm®
Molarity  =1.536 x 10* M
EXERCISE 6.6
1) How can you prepare 500 cm’ of 0.2m KMnO, solution.

2) How can you prepare 25cm’of 0.25 M solution of CuSOy SH; (blue vitriol)
Solution: | ‘

0 To prepare 0.2M KMnOjy solution in 500cm’ volumetric flask, follow the following steps.

_ 3_ 500
Required volume of solut19n = SUIGE 1000
= 0.5dm’

0.2 M KMnOj, solution means that o
1dm® solution containing moles of KMnO4 = 0.2

— 9,.—2-X0.5
; 1

= 0.1 moles of KMnOy
39+55+16x4

Molar mass of KMnO4
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So

w

M 158/mol

Moles of KMnO4

[\
=
(=)
-t
2
)
©n
73]

o1 = 158

s of KMnO4
\h:/g?gh out 15.88 of KMnO4'(0-1 3?1]5()1 some water to dissolve it.
(ifi)Add this solid into a beaker z;lo Oc‘m3 o ctric flask and a ddmior wales

: or thi ion to the o .
?\;)IT(ZI;)S?; dtlhnl; ig:::rountil the volume of solution rises to the etched line and py e
v

solution. ..
This is desired 0.2M KMnQjy solution.

(ii)

25cm’ = 2~ .025dm’

(3) Required volume of solution = 1000

0.25M solution of CuSOsa. 5H,0 means that

| dm? solution of CuSOj. 5H,0 contains moles = 0.25
0.25

0.025 solution of CuSO4. H20 —1—x0.025

0.00625 moles
63.5+32+16x4+18x%x5

Molar mass of CuSO4.5H,0 =
= 249.5g/mol
Massof CuSO,.5H,0
. 4 _
Moles ot CuSO oo Mass
000625 =  Mass
249.5

Mass of CuS04.5H,0 =N 1.56g
To prepare 0.25m CuSOy. SH,0 in 25cm’. Aud 1.56 of this solid with water up to the .

mark of 25cm® volumetric flask. This will be desired solution.

EXERCISE6.7
(1) A stock solution of hydrochloric acid is 12.1m. How many cm® of this solution should

we use to prepare 500cm’ of 0.1M HCI.
(2) Potassium dichromate (K,Cr,0y) is a red-orange compound. It is a strong oxidizing
agent and is used in the estimation of iron content in ores. A stock solution is 2.5M
K;Cr,07. How many cm’ of this solution we need to dilute to make 50 cm’ of 0.05M
KzCI‘207.
Soluti (3) Commercial acetic acid is 17.8 molar. How can we convert this into 0.1 M acetic acid
on:
(1) Molarity of HCI given (m1) = 12.1M
Volume of HCl needed to dilute (vi)=?
Molarity of HCl required (desired) = M, = 0.1M
Volume of desired HCI = V, = 500cm? '
- So according to molarity equation
Given HCI = Desired HCI
MV, =M,V,
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. .6
af iz 500 Solutiong
X ——
M,Vy 0100 g 1a0s —

vie 121

| .
4.13cm’ of 12.1m HCl to a 500¢m?

] X ¢ volumetric f] . .
ater UP 10 the mark and mix. Resulting solution will be 0.1 1315 ‘;{é?d dillte it by adding
Molar mass of K2Cr207=2x39+2 x 52 + 7 x 16 = 294= M

.ty of given K2Cr,05(My) = 2.5M 7350/dm?
P 2’,‘;‘3;; of ch'r207 solution needed = \(/l =%/? m)
Molarity of desired K2,Cr207 =M. =0.05M (14.7g/dm?)
volume of deseeded 1\2(_31-2()7 +V, = 50cm?
Now according to molarity equation

Trans fe r

Given K,Cr,0; = Desired K,Cr,01 solution
MV, = MyV,
V= M,V, 0.05%x50
= =
M, 25

Transfer lem® of 2.5 K2Cry0; solution (735g/dm’) to a 50em’ volumetric flask and dilute

it by adding watgr up to the mark and mix. Resulting solution will be 0.05M
K,Cr,07(14.7g/dm’).

A) Molarity of given Acetic Acid =M, =17.8M

" Volume of Acetic acid needed =V, =177
Molarity of Acetic acid required = M, = 0.1M
Volume of Acetic Acid required = V, = 1000 cm’
Now according to molarity Equation

MV, =MyV,
v _M,V,
MI
_0.1x1000
178
V, = 5.62cm’

Transfer of 5.62cm° of commercial 17.8 molar solution to a 1000cm’ volumetric flask

and dilute it by adding water up to the mark and mix. Resulting solution will be 0.M
Acetic acid. |
EXERCISE 6.8

()  Sodium Chloride and glucose both are ‘soluble in water. But the solubility of NaCl is

greater than glucose. Explain why? . L
®  Inwhich liqgid of each of the following pairs you would expect KCl, an ionic solid to be

more soluble.

(a) H,0 or CCly (b) CH30H or‘?enzeng
3) Which of the following pairs of liquids are miscible? al
(a) Water and benzene (b) Benzene and CCls

(¢) An oil and benzene
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