por*— 44 ana 5= - T
8 1% quid je fraction, molarity, molality ap, d";:on of a 8olutygy ¢
Perc

‘ go° ,oﬂd' of In » “ \
o e nquid 1 governed by Henry's law, according g, y, > The

'; 3 ’fd 1n a 82° in B‘o‘ ubility of a gas in a liquid is 4y why
E | % of cure th: ¢ the gas. The vapour pressure of th:ctly Propm‘ch- at g

. & MF"’“:) by volatile solute in the solution ang thl:‘)\lvem is \Ow::l to
i ’ ow

; "d“ of ;went s goveme:;‘ by Rlaoults law, according to wh‘:ﬂng of Vapo?:

the pressure of the solvent over a solution g ¢ Ch the retatyy,
vspo® P le solute present in the solution. Hoy t0 the m‘:
. ever

of
of .vol
ﬁ"; of ® ﬂ‘:? poth the components of the solution are volaty
,oll’“on' jaw 18 used. Mathematically, this form of the Raou}: t

'S
lln 0 Xo - SQIutlon. Whlch Obﬁy R‘oult'. l.w over the entty
Titire

& d R
o " pa P2 al soluti
‘ are called ideal solutions. Two types of deviat
ﬁﬁ.ﬂﬂ"ﬂ?uve and negative deviations are observed. AZe:t;ms from Raoult's
o pos from Raoult's law. OPes arise due to

w, dﬂed deﬂaﬂons
tes of solutions which depend on the number of solite .
particles and

#’m p'opeen ¢ of thelir chemical identity are called colligative properti

o of vapour pressure, elevation of boiling point, depression o? fr’::;nse

art |M,;.;:ﬁ‘gs’moﬁc pressure. The process of osmosis can be reversed if a pressm-g

Pdl( than the osmotic pressure is applied to the solution. Colligative propem:s

pighet used to determine the molar mass of solutes. Solutes which dissociate in

pit molar mass lower than the actual molar mass and those which
olar mass than their actual values.

tion
te show hjgher osl
t to which a solute is dissociated or assoclated can be

titatively. the exten
ff factor L. vThls factor has been defined as ratio of normal
of observed

expressed py van't HO | be
l[ olar maSS to experlmentally determined molar mass or as the ratio
| colligative property to the calculated colligative property.

&

M.M

briefl

04\% :*‘ * 2 ﬂga\ QF ”.‘\

utions are formed? Write

J{l Deﬂne the term solution. How many types of sol
about each type with an example.

/3.2 Give an example of 2 solid solution

TMS:
‘/5.3 Define the folloWiIIg te (11d) Molarity

ton () Molality
1) Mole frac id used in laboratory work 1s

“)Q/-‘i Concentrated nitric ac o ould be ‘e molarity of such

aqueous solution. What 17
the density of the solution s 1.504 &

in which the solute is a gasS.

(iv) Mass percentage.

8% mitric acid by mas
a sample of the ac
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by TigR ek QDo

ed as 10% w/w, what would pe
the solution? If the d t!m“tythe
larity of the solution? of

is labell

h component in
all be the mo

to react completely with 1 g Mixtyr
Jar amounts of both? ~

ixing 300 g of 256% solution and 400 g of 4qg,
the mass percentage of the resulting solutiop,

from 222.6 g of ethylene glycol (C,H,0,) anq

200 g of water. Calculate the molality of the solution. If the density of the
solution 1s 1.072 g mL™', then what shall be the molarity of the solution?

A sample of drinking water was found to be severely contaminated with
chloroform (CHCL;) supposed to be a carcinogen. The level of contamination

was 15 ppm (by mass):

(1) express this in percent by mass .
(1) determine the molality of chloroform 1n the water sample.

What role does the molecular interaction play in a solution of alcohol and water?
Why do gases always tend to be less soluble in liquids as the temperature

is raised?

State Henry's law and mentio
The partial pressure of ethane over a sol
ethane is 1 bar. If the solution contains 5.
shall be the partial pressure of the gas? ‘
What is meant by positive and negative deviations from Raoult's law and how is
the sign of Ay, H related to positive and negative deviations from Raoult's law?

An agueous solution of 2% non-volatile solute exerts a pressure of 1.004 bar
at the normal boiling point of the solvent, What is the molar mass of the solute?

Heptane and octane form an ideal solution. At 373 K, the vapour pressures of
the two liquid components are 105.2 kPa and 46.8 kPa respectively. What will
be the vapour pressure of a mixture of 26.0 g of heptane and 35 g of octane?

The vapour pressure of water is 12.3 kPa at 300 K. Calculate vapour pressure
of 1 molal solution of a non-volatile solute in it.

C;lcml(;a::3 tdl:: lrllass of a non-volatile solute (molar mass 40 g mol™") which
shoul solved in 114 g octane to reduce its vapour pressure to 80%.
:;))1:: ;?Jf.i’ﬁm of 2 g (:(Ig’ of non-volatile solute exactly in 90 g of water has 2
the solution and the new V:Pz:’:lfz?)?esﬁurl u'bﬂler, 18 g of water is then added t0

e becomes 2.9 kPa at 298 K. Calculate:
() molar mass of the solute () vapour pressure of water at 298 K.

A 5% solutio;
n (by mass) of cane sugar in water has freezing point of 271K

Calculate the freezing point of 5%
water 18 273.15 K. glucose in water if freezing point of Pure

ucose in water
fraction of eac
! then what sh

M HCI are required
0, containing equimo

A solutton of gl
molality and mole
solution is 1.2 g mL~

How many mL of 0.1
of Na,CO, and NaHC
A solution is obtained by m
solution by mass. Calculate
An antifreeze solution is prepared

n some important applications.

ution containing 6.56 x 107 g of
00 x 102 g of ethane, then what

2.3 K whereas 1.0 g of AB, |
ow
for benzene s 5.1 K kg m(;]—l °rs
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istry (C
3, LB oArsa ok o i o
| 4% oy ik m
. Calculate the mole

i iri ich contains 959,
of rectified spirit whic o o b e han
| and water in a sample (Ans. Ethanol = 0.88,
fraction of ethanol a
mass.

[Ans. ]2 I

: ass per cent of benzen, .

ug/molarity of this solution. . ith toluene is 0.50. Calculate the mass p [Ans 4';3_

. The mole fraction of benzene in a solution wi 4
solution.

. the molarity of syl
eight. Calculate
6. Concentrateq sulphuric acid has a density of 1.9 /mL and 99% H,50, by weig
acid,

Dh\,r

[Ans, 19.9q,

-6 re of helium aboy,,

um in a saturated solution at 20°C is 1.2 x 107°. Find the pressu [Ans. 0.17\116&
onstant at 20°C = 144.97 K bar.

i 4 °C. If the partial pressure of o
8. The Henry's law constant for oxygen dissolved in water is 4.34 x 10 atm at 25°C

ion (i itre) of dissolved oxygen
airis 0.2 atm under atmospheric conditions, calculate the concentration (in moles/litre)
in equilibrium with air at 25°C.

9. How many grams of ethylene glycol (molar mass =
solution freezes at — 10°C. (K¢ = 1.86).

10. Caiculate the osmotie pressure of a solution containing 10 g each of
1000 cm? of solution at 25°C. (R=10.083 L bar k- mol™).
11. The boiling point of water (100°C) becomes 100.52°C if 3

Galculate the molar mass of solute ( Kp for water = 0.52 Km [Ans. 15
12. The vapour Pressure of pure water at 30°Cis 31.80 mm Hg. How many grams of urea (molar mass — 60) should g
dissolved in 100 g of water t vapour pressyre. by 0.25 mm of Hg? (Ans. 2.62y
20 g of benzene js lowered by 0.45°C. Calcyla

acetic acid jn benzene (K¢ for benzene

[Ans, o = 94.5% or 0.94

7. The mole fraction of helj
solution. Given Henry's ¢

XYgen

in Waty
[Ans. 2.55 x 107 g

62) should be added to 10 kg of water so that the resuly

[Ans, 33
glucose (CgH,,0¢) and sucrose (C12H220“):

[Ans. 2 1 b
? of a non-volatile solute is dissolved in 20 mL of i
-1y,

2°Cand 2.3k kg mol™!
15

. If the Osmotic pressure of 5 of a substance in 1 litre

solution of g g
What is the molar mass of t

[Ans. 463334
he substance ?

ature is 2.24 atn

[Ans. 60 g/ma
da freezing poi Ng point of pur
[Ans, S

of water at standard temper

€ solution s 1.0
[Ans, 1.9 m,

Culate the following :
(iii) Freezing point of the solution,

(Given - Vapour pressyre of water at 298 = 0.024 atm, K for water 1.86 K kg mol™!

)

[Ans. () 0.0239 44y, (ii) 4.89 atm (i K

' . o , . m, (iii) 272.628 K
-20. A1.79 solution of AgNO; js Isotonic with 3.4% solution of glucose (C6H120 ). Calculate the d Issociatio’
of AgNO;. (Molecular mags of AgNO; = 107.87) ° © cegree of dlssooaoo

21. The mol . . [Ans. 90%
Shetmo al freezmg point depre;smn. co. (CGHG) is 4.9 g mola|™! Seleniy : ¢ 0
€ type. When 3 26 g of selenium js dissolved in 226 g ¢ benzene . T XiSts as polyme

freezing point IS 0.112°C lowe
- (At mass of Se = 782 ~ - 1.
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71 g/cc. Wha
1.83 M, 0.03

V]
3 €r§0: Solutions
ss and has density 1.19 g cm™, Calculate‘ 23,
. ma
g Commercially available concentrated HCl contains 38% HCl by

25,

26,

27.

28.

29,

©
3>
e N 9 4 0 AN < > = 3 o )
1~

30.

Tm S

31.

32.

33.

34.

35.

36.

38.

39.

40.



