solutions

Introduction

s A solution 15 a homogensous muxture of two or mare

subsrances,
+ The substance which s dissolved v a hguid 19 make a
solurion s called ‘soiute’ and the hiquid i which solute
dissolved is called solvent’
s A rrue solution does not scatrer hght and irs

cannot be seen even by microscope. o
eg. 5lt solumion. sea waler, SUgar sOIULIDN, COPPEr sulphate

solubion, vinegar erc.

Strength of a Solution

* The amaunt of solute dissolved in unit weight or volume of
selution is c2lied strengrh (conceneration) of a salution,

S0, concentration of a solution
_ Amount of solute {in gram} .

Weight of solution
_ Amount of solute (in gram})

Valume of solution

Metheds of Expressing Concantration of Solution

Mass of solute (in gram) x 10°

particles

+ Parts psr million =
Volume of solurion
* Molarity (M) The number of moles of solute dissolved in
?:E litze solution is called irs molarity.
[ us}

M= Weight of solute (in gramj) x 1000

Molecular weighe x volume of solution fin mL)

" Molality (m) Tre 1,
1000 nurnber of moles of salute dissol
B of 2 solvent is cafled e molality. Thul; € dissalved 1n

———y

Weight of salute (in gram )= 1600
» =-- —
7 Molecutar weight % weighe of solvent (in gramy}

« Normality (N} The number of equivalents of solutg
dissolvad 1 ane hire of selution, s known as normahcy
weight af solute (in gram) x 1000

4 Equwalf'nl: weight X volume of solurtion (10 mL)

MNormahty and molariy are affecied by terperature as theg,
depend upon the volume whereas molalty remams unoffectsd

from temperature change.

Henry’'s Law

» Accarding to this law, the solubilty of a gas in a igud
directly proportional to the pressure of the gas les man
applicavans are
{a) Soft drinks and soda wacer bottles are sealed under high
pressure in order (o increase the solubility of CG,
chem,

{t) To minimise the painful effects accompanying the
decompression of deep sea divers, oxypen diluted with
less soluble helium gas is used as breathing gas.

q.wgen dilutad with nitrogen cannot be used hor this purpose due [
| hrigh solubility of M. \

Osmosis

It is che process of movement of solvent molecules from the

solution of low cancentration to high concentration through

serni-petrmeable membrane, )

* If pressure greater than asmoaric pressure (pressure fequire 10
stop osmosis) is apphed on solution 'of high concentration
reverse osmosis takes place. eg, desalinanon of sea watet
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_ors are at sk due to high concentration
s ,‘:;vgases while breathing air at high Pmssu?é
I ﬁ;‘f ater: The tanks used by Scuba divers are filled
y : {cos

“1[3  dituted with helium 20 1k
1l 0

El!lll;!mmul"! of Np and helium
, e ST Efﬁ:::?lﬁsﬁ:hﬂu?;f of the twa components of a
o 0
hn;; mare than one
lfi' axarily one

" hich mn.d_e u[_ expression, the concentration of the
L o remains independent of lemperature?

{d] not fixed

Hormakity {o] Moiality
d Moarity i) Formality
4 e umiber of moles of solute per kg of a solvent is
lg] mole fraction (b) normality
i molality (d] mclarity

;. The number of moles of solute per litre solution is
called

EXercise

. 1 f pure water at 298K is
The Toant oub [¢] 5.50 [d) 5555

ig] 55 {b) 5.55
i wing 15 involved for desalinaiion
8. Which one of the following 1 . O T I

of sea water?
(2} Reverse OSMOSIS
(b} Simpte osMOSIS .
fe] Use of sodium alumimum silicate as zeolite
ld) Use of jon selective electrodes

9. A solution which contains the maxmun amount of the
colute that can be dissolved in a _given amount of
solvent at a particular temperature is called

{a) saturated solution - (b) unsaturated solution
c} super saturated solution (d] None of these

10. The solubility of 2 gas in Liquid Increases with
{a) increase in temperature
{b} reduction is gas pressuré
e} decrease in temperature and increase in gas pressure
(di amount of liquid taken

11. At high altitudes the boiling point of water lowers
because
{al atmosphenic pressure is low
[b) temperature is low

|ah molabity (bl normality . - _F
e 9 e o 3 St st b g
b aglﬂ &Eﬁ indiszatggd in unEI;]L&mlaﬁﬂn* Its molanity is 12, Uit of molarity is kxiown as

[z 4 -1 _

R.] 07 M l.d} 01 M {E] mol b o [b} mol kg 1

] [c] gram equiv L {d) None of these
Answers

1. (g 2. i8] 4. (b} 4. (¢
L@ 12, (@) (e 5. (¢} 6. {5) 7. (& 5. (a) 9. (a) 10. {c)

Hints and Solutions

T'E:lﬂﬂhused by Scuba divers are filled with air
_"’d ‘fﬂﬂl hetium (f.e., He—0O; mixtre] because
E‘E nirogen, helium is not scluble in bloed even
L high pressure.
hnu:.!lm 95osis method is used to obtain pure water

w;'ﬂler containing a salt or for desalination of sea

Mass of solute

6, Malarity =
Molar mass of sclute x volume of solution

8
70m; |¥ NaOH=23+1641=40 g mol™]

=l-02m
30



