Solutions

‘roric B Solublll.ty and Concentration
of Solutions 3.

1.

TOPIC

e

The mole fraction of a solvent in aqueous solution of a
solute is 0.8. The molality (in mol kg™') of the aqueous
solution is : [April 12,2019 (I)]
(2) 13.88x10° (b) 13.88x107
(c) 13.88 (d) 13.88x10°
What would be the molality of 20% (mass/mass) aqueous
solution of K1? (molar mass of KI =166 g mol™)

[April 9,2019 (D]
(@ 108 (b 135 () 148  (d) 151
A solution of sodium sulfate contains 92 g of Na* ions
per kilogram of water. The molality of Na* ions in that
solution in mol kg' is: [Jan. 9, 2019 (I)]
(a) 12 (b) 4 ©) 8 (d) 16
The solubility of N, in water at 300 K and 500 tort partial
pressure is 0.01 g L. The solubility (in g L~")at 750 torr
partial pressure is : [Online April 9,2016]
@ 00075 (b) 0005 (c) 002  (d) 0.015
The molarity of a solution obtained by mixing 750 mL of
0.5(M) HCl with 250 mL of 2(M) HCl will be : [2013]
(a) 0.875M (b) 1.00M (c) 1L.75M (d) 0975M
The density of a solution prepared by dissolving 120 g of
urea (mol. mass=60u) in 1000 gof wateris 1.15 g/mL. The
molarity of this solution is : [2012]
(a) 0.50M (b) 1.78M (¢) 1L.02ZM (d) 2.05M
Vapour Pressure, Laws of
Solutions and Ideal, Non-ideal
Solutions

A set of solutions is prepared using 180g of water as a
solvent and 10g of different non-volatile solutes A, B and
C. The relative lowering of vapour pressure in the pres-
ence of these solutes are in the order [Given, molar mass of
A=100gmol'; B=200gmol '; C = 10,000g mol ']

[Sep. 06,2020 (II)]
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10.

11.

(a) B>C>A (b) C>B>A

(c) A>B>C (d) A>C>B

At 300 K, the vapour pressure of a solution containing 1

mole of n-hexane and 3 moles of n-heptane is 550 mm of

Hg. At the same temperature, if one more mole of n-

heptane is added to this solution, the vapour pressure of

the solution increases by 10 mm of Hg. What is the vapour

pressure in mm Hg of n-heptane in its pure state 2
[NV, Sep. 04,2020 (I)]

Henry’s constant (in kbar) for four gases o, p, y and & in

water at 298 K is given below : [Sep. 03, 2020 (I)]

o b [ v |
Ky | 50 | 2 J2x107] 03

(density of water = 10° kg m at 298 K)

This table implies that :

(a) o has the highest solubility in water at a given pressure

(b) solubility of y at 308 K is lower than at 298 K

(c) The pressure of'a 55.5 molal solution of'y is I bar

(d) The pressure ofa 55.5 molal solution of & is 250 bar

An open beaker of water in equilibrium with water vapour

is in a sealed container. When a few grams of glucose are

added to the beaker of water, the rate at which water

molecules : [Sep. 02,2020 ()]

(a) leaves the vapour increases

(b) leaves the solution increases

(¢) leaves the solution decreases

(d) leaves the vapour decreases

A graph of vapour pressure and temperature for three
different liquids X, ¥, and Z is shown below:
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13.

14.

15.

The following inferences are made: ~ [Jan. 08, 2020 (I)]
(A) X has higher intermolecular
interactions compared to Y.
(B) X has lower intermolecular
interactions compared to'Y.
(C) Zhas lower intermolecular
interactions compared to'Y.
The correct inference(s) is/are:
@ (A)and(C) () (A)
© ® () ©
At 35 °C, the vapour pressure of CS, is 512 mm Hg and
that of acetone is 344 mm Hg. A solution of CS, in acetone
has a total vapour pressure of 600 mm Hg. The false
statement amongst the followingis: [Jan. 07,2020 (I)]
(a) Raoult’s law is not obeyed by this system
(b) amixtureof 100 mL CS, and 100 mL acetone has a
volume < 200 mL
(¢) CS,and acetone are less attracted to each other than
to themselves
(d) heat must be absorbed in order to produce the solution
at35°C
Two open beakers one containing a solvent and the other
containing a mixture of that solvent with a non volatile
solute are together sealed in a container. Over time:
[Jan. 07,2020 (IL)]
the volume of the solution increases and the volume
of the solvent decreases
the volume of the solution decreases and the volume

(a

®

of the solvent increases

the volume of the solution and the solvent does not

change

(d) the volume of the solution does not change and the
volume of the solvent decreases

Liquid ‘M’ and liquid *N” form an ideal solution. The vapour

pressures of pure liquids ‘M’ and ‘N’ are 450 and 700

mmHg, respectively, at the same temperature. Then correct

statement is: [April 9,2019 (I)]

(= Mole fraction of ‘M’ in solution;

Xy = Mole fraction of “N” in solution;

¥y = Mole fraction of ‘M in vapour phase;

¥y = Mole fraction of ‘N” in vapour phase)

(c

XM _¥m

(@ *x Vn ) (=) <Oy —¥y)
Em Im XM Ym

© XN - ¥n @ XN ’ YN

The vapour pressures of pure liquids A and B are 400 and
600 mmHg, respectively at 298K. On mixing the two
liquids, the sum of their initial volumes is equal to the
volume of the final mixture. The mole fraction of liquid B
is 0.5 in the mixture. The vapour pressure of the final
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16.

17.

solution, the mole fractions of components A and B in

vapour phase, respectively are: [April 8,2019 (I)]

(a) 450mmHg,0.4,06  (b) 500mmHg,0.5,0.5

(c) 450mmHg 05,05  (d) 500mmHg,0.4,06

For the solution of the gases w, x, y and z in water at 298K,

the Henrys law constants (K, ) are 0.5, 2, 35 and 40 kbar,

respectively. The correct plot for the given data is :
[April 8,2019 (II)]

partial
(a) pressure z
X
w
(0,0)  mole fraction
of water
Z Ly
. X,
partial w

(b) pressure

(0,0) mole fraction
of water

(0,0)  mole fraction

of water
z
partial ¥
(d) pressure
X

w
0,0)  mole fraction
of water

Liquids A and B form an ideal solution in the entire
composition range. At 350 K, the vapor pressures of pure
Aandpure Bare 7> 10° Paand 12 x 10° Pa, respectively.
The composition of the vapour is in equilibrium with a
solution containing 40 mole percent of A at this

[Jan. 10,2019 (I)]
(b) x,=028;x,=072
(d) x,=0.76 :x,=0.24

temperature is:
(a) x,=0.37,x;=0.63
(©) x,=04;x,=06

c=x

EB
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Which one of the following statements regarding Henry’s

law is not correct? [Jan. 9, 2019 (D]

(a) Higher the value of K, at a given pressure, higher is
the solubility of the gas in liquids.

(b) Different gases have different K, (Henry’s law
constant) values at the same temperature.

(¢) The partial pressure of the gas in vapour phase is
proportional to the mole fraction of the gas in the solution.

(d) Thevalue of K, increases with increase oftemperature
and K, is function of the nature of the gas.

A solution is prepared by mixing 8.5 g of CH,Cl, and 11.95

g of CHCL, If vapour pressure of CH,Cl, and CHCl, at 298

Kare 415 and 200 mmHg respectively, the mole fraction of

CHCl, in vapour form is : [Online April 9, 2017]

(Molar mass of C1=35.5 gmol )
(@) 0162 (b) 0675  (¢) 0325  (d) 0486
A solution at 20°C is composed of 1.5 mol of benzene and
3.5 mol of toluene. If the vapour pressure of pure benzene
and pure toluene at this temperature are 74.7 torr and 22.3
torr, respectively, then the total vapour pressure of the
solution and the benzene mole fraction in equilibrium with
it will be, respectively : [Online April 10, 2015]
(a) 35.8torrand0.280 (b) 38.0torr and 0.589
(c) 30.5torr and 0.389 (d) 30.5 torr and 0.480
Choose the correct statement with respect to the vapour
pressure of a liquid among the following:
[Online April 19, 2014]

(a) Increases linearly with increasing temperature
(b) Increases non-linearly with increasing temperature
(c) Decreases linearly with increasing temperature
(d) Decreases non-linearly with increasing temperature
For an ideal solution of two components A and B, which
of the following is true? [Online April 19, 2014]
(a) AH <0 (zero)
(b) AHm]xing> 0 (zero)
(c) A - B interaction is stronger than A~ A and B~ B

interactions
(d) A-A,B-Band A — B interactions are identical.
Vapour pressure of pure benzene is 119 torr and that of
toluene is 37.0 torr at the same temperature. Mole fraction
of toluene in vapour phase which is in equilibrium with a
solution of benzene and toluene having a mole fraction of
toluene 0.50, will be : [Online April 23, 2013]
(a) 0137 (b) 0237  (c) 0435  (d) 0205
Liquids A and B form an ideal solution. At 30 °C, the total
vapour pressure of a solution containing 1 mol of A and 2
mol of B is 250 mm Hg. The total vapour pressure becomes
300 mm Hg when 1 more mol of A is added to the first
solution. The vapour pressures of pure A and B at the
same temperature are [Online May 19, 2012]
(a) 150,450 mm Hg (b) 125,150 mm Hg

(c) 450,150 mmHg (d) 250,300 mm Hg

mixing
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c=x

On mixing, heptane and octane form an ideal solution. At
373 K, the vapour pressures of the two liquid components
(heptane and octane) are 105 kPa and 45 kPa respectively.
Vapour pressure of the solution obtained by mixing 25.0 g
of heptane and 35 g of octane will be

(molar mass of heptane = 100 g mol ! and of octane = 114
gmol ) [2010]

(2) 72.0kPa(b) 36.1kPa (c) 96.2kPa (d) 144.5kPa

Two liquids X and Y form an ideal solution. At 300K,
vapour pressure of the solution containing 1 mol of X
and 3 mol of ¥is 550 mmHg. At the same temperature, if 1
mol of ¥is further added to this solution, vapour pressure
of the solution increases by 10 mmHg. Vapour pressure
(in mmHg) of X and Y in their pure states will be,
respectively: [2009]
(a) 300and 400 (b) 400and 600

(¢) 500and 600 (d) 200and 300

A binary liquid solution is prepared by mixing n-heptane
and ethanol. Which one of the following statements is
correct regarding the behaviour of the solution? [2009]
(a) The solution is non-ideal, showing - ve deviation from
Raoult’s Law.

(b) Thesolution is non-ideal, showing + ve deviation from
Raoult’s Law.

n-Heptane shows + ve deviation while ethanol shows
- ve deviation from Raoult’s Law.

(e)

(d) The solution formed is an ideal solution.

At 80 °C, the vapour pressure of pure liquid ‘A’ is 520 mm

Hg and that of pure liquid ‘B’ is 1000 mm Hg. Ifa mixture

solution of “A’ and ‘B’ boils at 80 °C and at | atm pressure,

the amount of “A’in the mixture is (1 atm = 760 mm Hg)
[2008]

—

(a) 52 mol percent (b) 34 mol percent

(c) 48 mol percent (d) 50 mol percent

A mixture of ethyl alcohol and propyl alcohol has a vapour
pressure of 290 mm at 300 K. The vapour pressure of propyl
alcohol is 200 mm. If the mole fraction of ethyl alcohol is
0.6, its vapour pressure (in mm) at the same temperature
will be [2007]
(a) 360 (b) 330 (c) 300 (d) 700

Equal masses of methane and oxygen are mixed in an empty
container at 25 °C. The fraction of the total pressure exerted
by oxygen is [2007]

1273
€) —xZ= (d) 13
) Zxoz )

(a) 12 (b) 273
Among the following mixtures, dipole-dipole as the major
interaction, is present in [2006]
(a) KCland water

(b) benzene and carbon tetrachloride

(c) benzene and ethanol

(d) acetonitrile and acetone
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x102
[NV, Sep. 03,2020 (IT)]

. (The freezing point depression

[NV, Jan. 09, 2020 (IT)]

[April 12, 2019 (II)]

c-170

32. Benzene and toluene form nearly ideal solution. At20°C,  40. The osmotic pressure of a solution of NaCl is 0.10 atm and
the vapour pressure of benzene is 75 torr and that of toluene that of a glucose solution is 0.20 atm. The osmotic pressure
is 22 torr. The partial vapour pressure of benzene at 20°C ofa solution formed by mixing 1 L of the sodium chloride
for a solution containing 78 g of benzene and 46 g of toluene solution with 2 L of the glucose solution is.x x 10~ atm, x
intorr is [2005] is . (nearest integer) [NV, Sep. 04, 2020 (I1)]

5 g‘) _53'51 (}3) ,37'54 h © I h(d) 0 s 41, 1f250 cm® of an aqueous solution containing 0.73 g ofa

s (ﬂc)l'-‘g:?r:;:‘: I:Lil(:;i]i;lsgl:n[d ZS;:;::!G&!ZE“;;;MSI 1 pmtgin Ads i»sqmnic with one litfe of another aqueous
(b) Same boiling and same freczing points solution containing 1.65 gofa pro(en? B, at 298 K, the ratio
(¢) Same freezing point but different boiling points offhe moleculgr RSSOt AR By
(d) Same boiling point but different freezing points (to the nearest mleger?_

34. For which of the following parameters, the structural ~ 42-  How much amount of NaCl should be added to 600 g of
isomers C,H,OH and CH,0CH, would be expected to have water (p = 1.00 g/mL) to decreasc the freczing point of
the same values?(Assume ideal behaviour). [2004] water to -0.2°C?

(a) Boiling points constant for water =2 K kg mol ') [NV, Jan. 09, 2020 (I)]
(b) Vapour pressure at the same temperature

(¢) Heat of vaporization 43, Acylinder containing an ideal gas (0.1 mol of 1.0 dm*) is in
(d) Gascous densities at the same temperature and pressure thermal equilﬁbri um with a large volgn@ of 9-5 “1?131

35. Which of the following liquid pairs shows a positive aqueous solution of ethylene glycol at its freezing point.
deviation from Raoult’s law ? [2004] If the stoppers S, and S, (as shown in the figure) are
(a) Water - nitric acid suddenly withdrawn, the volume of the gas in litres after
(b) Benzene-methanol equilibrium is achieved will be :

(¢) Water - hydrochloric acid (Given, K, (water)=2.0 K kgmol ', R=008 dm® atm K ' mol *)
(d) Acetone - chloroform

36. IfliquidsA and B form an ideal solution [2003] Fychionles
(a) theentropy of mixing is zero
(b) the free energy of mixing is zero
(c) thefree encrgy as well as the entropy of mixing is zero
(d) the enthalpy of mixing is zero

37. A pressure cooker reduces cooking time for food because

[2003] ——— aq.ethylene glycol ——
(a) boiling point of water involved in cooking is inereased — ) _
(b) the higher pressure inside the cooker crushes the food ~ 44. A solution is prepared by dissolving 0.6 g of urea (molar
material i mass =60 gmol ') and 1.8 g of glucose (molar mass = 180
© f:ooking involves chemical changes helped by a rise gmol ™) in 100 mL, of water at 27 °C. The osmotic pressure
in temperature 5o
(d) heat is more evenly distributed in the cooking space of the solution is :
38. Inmixture 4 and B components show -ve deviation as (R=0.08206 L atm K™ mol™)
(@) AV, >0 12002 (a) 8.2atm (b) 246atm (c) 4.92amm (d) 1.64atm
(b) AH_ <0 45, Atroom temperature, a dilute solution of urea is prepared
(¢) A — B interaction is weaker than A — 4 and B - B by dissolving 0.60 g of urea in 360 g of water. Ifthe vapour
interaction pressure of pure water at this temperature is 35 mmHg,
(d) A B if“emmi‘m is stronger than A ~ A and B - B lowering of vapour pressure will be : [April 10,2019 (I)]
interaction. _ =1
(molar mass of urea =60 g mol™)
-“,'11‘ opic ] Colligative Properties and () 0.027mmHg (b) 0.028mmHg
Abnormal Molecular Masses () 0.017mmg (d) 0.031mmHg
e s e R SR 46.

39.

Get More Learning Materials Here : i

The elevation of boiling point of 0.10 m aqueous
CrCl,.xNH, solution is two times that of 0.05 m aqueous
CaCl, solution. The value of x is
[Assume 100% ionisation of the complex and CaCl),
coordination number of Cr as 6, and that all NH, molecules
are present inside the coordination sphere]

[NV, Sep. 06, 2020 (T)]

1 g of a non-volatile non-electrolyte solute is dissolved in
100 g of two different solvents A and B whose
ebullioscopic constants are in the ratio of 1 : 5. The ratio

o AR
of the elevation in their boiling points, AT, (B) '8
[April 10, 2019 (ID)]
@ 5:1  (b) 10:1 () 1:5 (d 1:02

c=x
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The osmotic pressure of a dilute solution of an ionic
compound XY in water is four times that of'a solution of
0.01 M BaCl, in water. Assuming complete dissociation
of the given ionic compounds in water, the concentration
of XY (in mol L") in solution is: [April 9, 2019 (D]
(@) 4x102 () 6x102 (c) 4x10* (d) 16= 107
Molal depression constant for a solvent is 4.0 K kg mol.
The depression in the freezing point of the solvent for
0.03 mol kg™! solution K,S80,is: [April 9, 2019 (ID]
(Assume complete dissociation of the electrolyte)
(a) 0.18K (b) 0.24K
(¢) 0.12K (d) 036K
Freezing point of a 4% aqueous solution of X is equal to
freezing point of 12% aqueous salution of Y. If molecular
weight of Xis A, then molecular weight of Y is:
[Jan. 12,2019 (I)]

(a) 3A (b) 2A () A (d) 4A
Molecules of benzoic acid (C;H,COOH) dimerise in
benzene. ‘w’ g of the acid dissolved in 30 g of benzene
shows a depression in freezing point equal to 2 K. If the
percentage association of the acid to form dimer in the
solution is 80, then wis :
(Given that K= 5 K kg mol™!, Molar mass of benzoic acid
=122gmol ! [Jan. 12, 2019 (IL)]
(a) 24g (b) 1.0g (©) 15g (d) 18g
The freczing point of a diluted milk sample is found to be

0.2°C, while it should have been — 0.5°C for pure milk.
How much water has been added to pure milk to make the
[Jan. 11, 2019 (D]
(a) 1 cup ofwater to 2 cups of pure milk
(b) 3 cups of water to 2 cups of pure milk
(¢) 1 cupofwater to3 cups of pure milk
(d) 2 cups of water to 3 cups of pure milk

diluted sample?

K Hgl, is 40% ionised in aqueous solution. The value of
its van’t HofT factor (i) is : [Jan. 11, 2019 (IT)]
@ 16 (b 18 (© 20 (d 22
Elevation in the boiling point for 1 molal solution of glu-
cose is 2 K. The depression in the freezing point for 2
molal solution of glucose in the same solvent is 2 K. The
relation between K, and K is: [Jan. 10, 2019 (1I)]
(@) K,=15K, ) K,=K,
(© K,=05K, () K,=2K,
A solution containing 62 g ethylene glycol in 250 g water
is cooled to— 10 °C. If K for water is 1.86 K kg mol !, the
amount of water (in g) separated as ice is:

[Jan. 9, 2019 (ID)]
@) 48 (b 32 (c) &4 @ 16
For 1 molal aqueous solution of the following compounds,
which one will show the highest freezing point? [2018]
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(a) [Co(H0)]CL (b) [Co(H,0),CIICLH,0

(¢) [Co(H,0),CLICL 2H,0 (d) [Co(H,0),CL]3H,0

The mass of non-volatile, non-elctrolyte solute (molar mass
=50 g mol™') needed to be dissolved in 114 g octane to
reduce its vapour pressure to 75%, is i
[Online April 16, 2018]
(@) 375g (b) 75¢g (¢) 150g (d) 50g

Two 5 molal solutions are prepared by dissolving a

non-electrolyte, non-volatile solute separately in the
solvents X and Y. The molecular weights of the solvents

are My and My, respectively where My :%MY. The

relative lowering of vapour pressure of the solution in X is

"m" times that of the solution in Y. Given that the number

of moles of solute is very small in comparison to that of

solvent, the value of "m"is: [Online April 15, 2018 (II)]
1 1 4

T b3 @7 @3

The freezing point of benzene decreases by 0.45°C when

0.2g of acetic acid is added to 20 g of benzene. If acetic

acid associates to form a dimer in benzene, percentage

3
@ 7

association of acetic acid in benzene willbe:  [2017]
(Kffor benzene=5.12 K kg mol)
(a) 646% (b) 804% (c) 746%  (d) 946%

5 g ofNa S0, was dissolved in x g of H,0. The change in
freezing point was found to be 3.82°C. 1fNa,SO, is 81.5%
ionised, the value of x [Online April 8,2017]
(K for water =1.86°Ckg mol ') is approximately :
(molar mass of § =32 g mol ! and that of Na=23 gmol ')
(@) 15g (b) 25¢ (c) 45¢g (d) 65¢
18 g glucose (C;H,0,) is added to 178.2 g water. The
vapour pressure of water (in torr) for this aqueous solution
is: [2016, 2006]
(a) 7524 (b) 7590 (¢} 76 (d) 76.0
An aqueous solution of a salt MX,, at certain temperature
has a van't Hoff factor of 2. The degree of dissociation for
this solution of the salt is : [Online April 10, 2016]
(@) 030 (b) 033 (c) 0.67 (d) 0.80
The vapour pressure of acetone at 20 °C is 185 torr. When
1.2 g ofa non-volatile substance was dissolved in 100 g of
acetone at 20 °C, its vapour pressure was 183 torr. The
molar mass (g mol™") of the substance is : [2015]
(a) 128 (b) 488 (c) 32 (d) 64
Determination of the molar mass of acetic acid in
benzene using freezing point depression is affected by :
[Online April 11, 2015]
(b) dissociation
(d) association

(a) partial ionization
(¢) complex formation
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c172  Chemistry
64.  Consider separate solutions 0f0.500 M C,H,OH(ag), 0.100 ~ 72. A 5% solution of cane sugar (molar mass 342) is isotonic
M Mg, (PO,), (ag), 0.250 M KBr(aq) and 0.125 M with 1% of a solution of an unknown solute. The molar
Na,PO (ag) at 25°C. Which statement is true about these mass of unknown solute in g/mol is : [2011RS]
solutions, assuming all salts to be strong electrolytes? (a) 1712 (b) 684
[2014] () 342 (d) 1362
(a) They all have the same osmotic pressure. 73. 1If sodium sulphate is considered to be completely
(b) 0.100 M Mg(PO,)(aq) has the highest osmotic dissociated into calipns and anions in aqueous solution,
pressure. the changg in freezing point of water (ATf), when 0.01
(©) 0.125MNa,PO,(aq) has the highest osmotic pressure. mol of sodium sulp_l]]ate is dissolved in 1 kg of water, is
(d) 0.500 M C,H,OH(aq) has the highest osmotic pressure. (K,=1.86 Kkgmol™). 12010}
65. The observed osmotic pressure for a 0.10 M solution of (@) 0372K (B) 035K
Fe(NH,),(SO,), at 25 °C is 10.8 atm. The expected and (e) 0O744K (d) 00186K
experimental (observed) values of van’t Hoff factor (i) will 74.  The vapour pressure of water at 20 °C is 17.5 mm Hg. If
be respectively: 18 g of glucose (CH, 00 is added to 178.2 g of water at
(R=0.082LatmK~'mol!)  [Online April 19, 2014] 20°C, the vapour pressure of the resulting solution will be
(a) Sand4.42 (b) 4and 4.00 (a) 17.325mmHg (b) 15750mmHg  [2008]
(c) Sand3.42 (d) 3and5.42 (¢) 16.500mmHg (d) 17.500 mm Hg
66. 12 g of a nonvolatile solute dissolved in 108 g of water ~ 75. A 5.25% solution of a substance is isotonic with a 1.5%
produces the relative lowering of vapour pressure of 0.1. solution of urea (molar mass =60 g mol ') in the same solvent.
The molecular mass of the solute is - If the densities of both the solutions are assumed to be
[Online April 9,2013] equal to 1.0 g em™, molar mass of the substance will be
(a) 80 (b) 60 (©) 20 (d) 40 . 3 12007]
67. A molecule M associates in a given solvent according to (a) 2100¢g molil (b) 90.0gmol iy
the equation M —= (M), . For a certain concentration © .”5'0 g mol (d) 1050 gmol". ;
N " 76.  Which one of the following aqueous solutions will exihibit
of M lheyvan'l HolT factor was found to be 0.9 and L]}C highest boiling point ? 12004]
fraction of associated molecules was 0.2. The value of n is: (a) 0.015M urea (b) 0.01 MKNO,
[Online April 22, 2013] (©) 0.01 MNa,50, (d) 0.015M glucose
(a) 3 (b) 5 (c) 2 (d) 4 77.  Which one ofthe following statements is FALSE? [2004]
68. How many grams of methyl alcohol should be added to 10 (a) The correct order of osmotic pressure for 0.01 M
litre tank of water to prevent its freezing at 268 K ? (K for aqueous solution of cach compound is
water is 1.86 K kg mol ) [Online April 25, 2013] BaCl, > KCl> CH;COOH > sucrose
(a) 880.07g(b) 899.04g (c) 886.02g (d) 868.06g (b) The osmotic pressure () of a solution is given by the
69. K for wateris 1.86 K kg mol . Ifyour automobile radiator equation t=MRT, where M is the molarity of the solution
holds 1.0 kg of water, how many grams of ethylene glycol () Raoult’s law states that the vapour pressure of a
(C,H,0,) must you add to get the freezing point of the com[)onent over a solution is proportional to its mole
solution lowered to-2.8°C ? [2012] fraction . .
@ T2g  (b) Bg (©) 39g W 27¢g @] Two sucrose sgluuons of same molalit‘y prepared in
: o S : 5 different solvents will have same freezing point depression
70.  Asolution containing 0.85 g of ZnCl,in 125.0 gofwater ¢ 111 0.2 molal aqueous solution of a weak acid HLX, the
freezes at -0.23 °C. The apparent degree of dissociation of degree of ionization is 0.3. Taking K for water as 1.85, the
the salt is (K. for water = 1.86 K kg mol !, atomic mass: freezing point of the solution will be nearest to  [2003]
Zn=653and C1=35.5) [Online May 12,2012] (@) —0.360°C (b) ~0.260°C
(a) 136% (b) 735% () 735%  (d) 247% (c) +0.480°C (d) ~0480°C
71, The freezing point of a 1.00 m aqueous solution of HF is 79+ Freczingpoint ofan aqueous solution is (-0.186) °C. Elevation
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found to be ~1.91°C. The freezing point constant of water,
K,is 1.86 K kg mol . The percentage dissociation of HF at
this concentration is [Online May 26, 2012]

@ 30% (b) 10% () 52%  (d) 27%

of boiling point of the same solution is K, = 0.512 °C,
K= 1.86°C. find the increase in boiling point.  [2002]
(a) 0.186°C (b)y 0.0512°C
(c) 0.092°C (d) 0.2372°C.

c=x
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Hints & Solutions

(¢) Let, 1 mole be present in the solution,

n .= 0.2mol
Dotvent ~ 0.8 mol
=08x18g

; Moles of solute
molality =——————
Kilogram of solvent

~0.2x1000 1000
0.8x18  4xI8
(d) 20% W/W Kl solution (Given)
i.e. 100 g solution contains 20 g KI
". Mass of solvent=100-20=80g

~13.88

No. of moles of KI is ﬂ:0_121 mol
166

~ 0.121x1000

.. Molality= 0 =15lm

92
(b) Number of moles in 92 g of Na™ = — =4 mol

23
NI Y Number of moles
Dtz Mass of solvent (inkg)
4
m=7 =4 mol kg™
(@ According to Henry’s law

PS5

P S,

500 0.01
750 S,

~ 750%0.01
T 500
(a) From molarity equation :
MV, +M,V,=MxV
M= MIV] “+ M2V2
v
_ 750%0.5+250%2
- 1000
=0.875M

5 =0.015g/L

where V = total volume

oy Molicity= Molesof solultc
Volume of solution(/)
Mass of solution = 1000 + 120 = 1120
M M 1120

d=—V=—=—2"

v d 115
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c=x

120115

L2003 oo —
60x1120 <M

(c) Relative lowering in vapour pressure (RLVP)

_P—PS_ n
P n+N

n — moles of solute

N — moles of solvent

Lol 10 10
A7100 "B T 2000 ¢ T 10000

180
Moles of solvent (H,0) = T 10 mol
Rivp, - 0L L
10.1 101

0.05 1

RLVP = — =
571005 201

107
RLVP, =——-= 10

From the above relation
RLVP(A)>RLVP(B)>RLVP(C)
(600)

o o
P\mal = Phcxnne 'thxane + Phepmnc 'Xhep\anc

1 3
550 = [Pone 1%+ Plgane] X

=2200= P]?cxanc = 3P|?eplam: (1)

1 4
560 = [Phncxnna Ix g it [P};’cmmle] x g

= 2800 = P]?cunc + 4P}§'=p[anc i)
From equation (i) and (ii),
Piptane = 000 mm of Hg

(@ (a)From Henry'slaw p=K(x)

Higher the value of K, smaller will be the solubility of the

gas, so v is more soluble.

(b) Though solubility of gases will decrease with increase
in temperature but this conclusion can not be drawn from

the given table.
(c) Fory
(]7]7: {K| |)y . (—K)-f
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c-174  Chemistry |
=2x107F % =107 kbar=10"bar ot
55.5+—
18 P, 2002
Py 500 5
(d)For &= .
2y=(Ky)y- (9, 16. (a) According to Henry’s law
P=K,.X i
_os| 555 - Xt Xm0 =1
o 1000
55.5+W s X =1-Xug
=0.5 x0.5=10.25 kbar =250 bar.
. A P=K (1-X
10. (a) The vapour pressure of solution will be less than the ul t:0)
vapour pressure of pure solvent, so some vapour
molecules will get condensed to maintain new equilibrium. PRy - Ky Xi,0
11. (c) Ata particular temperature as intermolecular force )
of attraction increases vapour pressure decreases. y=c+tmx;m=-K,=slope is negative.
Thus, intermolecular forces are inversely proportional to
vapour pressure and directly proportional to temperature.
Therefore X has lower intermolecular interactions
compared to Y.
z
12. () Mixture of carbon disulphide and acetone will show Partial
positive deviation from Raoult’s Law. pressure y
The dipolar interaction between solute (CS,) solvent
(acetone) molecules in solution are weaker. So the vapour x W
pressure of solution will be greater than the individual
vapoure pressure of pure compenents. 0.0 4,0
13. (a) There will be lowering in vapour pressure in second Gas Ky
beaker. W 05
14. (@ P{ =450mmHg, Py =700 mmHg X 2
¥ 35
— p? -
Py= Py X = YuPr z 50
17. () P°=7x10°
o = IM A
= Py=y, 0 Pe =12 103
X, =04;x"y=1-04
Similarly, Py = y—N(PT) xp=06
X o of 0 !
b P = PoA X AT Py
Given, P, <P =7%x10°x0.4+12x10°x0.6
M S = (7% 0.4+ 1200 x 0.6)x 10°=10¢
o P, Tx10°x04
X XN Xi= e S
M XN Pioar 10*
Iv XM x,=0.28,x,=1-028=0.72
= Yy Xy 18. (a) The solubility of the gas in liquids decreases with
15. @ P=xyp5+x 0", the increase in value of K, at a given pressure.
4 XpPpT X4l 4

=0.5x 600+ 0.5 x 400=300+200 =500
Using the relation p, = y, Py .\, we can calculate the mole
fractions of the components in vapour phase.

Py~ Vg Piotal
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(¢) Molar mass of CHCL, = 119.5 g/mol
Molar mass of CH,Cl, = 85 g/mol

.95
o= =0.1mol

1
Moles of CHCIL, = 1195

c=x
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20.

21.

22.

23.

c-175
8.5 ” ; c 5
Moles of CHCl, = <= =0.1 mol FaXp _ys Fa(-X4) 17y4
o PaXa Y4 PyXy Ya
Mole fraction of CHCL; = — = 0.5 mol on putting values 1120 =030) 14
: 37x050  y,
0.1 ingy . =
Mole fraction of CH,Cl, = 02 =05 mol onsolving y,=0.237
. < 24. (¢) Let vapour pressure of 4 = P
(Given- . Vapour pressure of B = /%
Vapour pressure of CHCL, = 200 mm Hg = 0.263 atm. Iri.Brst-solution
Vapour pressure of CH,Cl, = 415 mm Hg=0.546 atm.) o 1 1
(1atm="760mm Hg) Mole fraction of A(X )= ) = =
7+ Py = Mole fraction of CHCI, x o 7 2
(Vapour pressure of CHCL,) + Mole fraction of CH,CL, Mole fraction of B(X,)= +2 3
* (Vapour pressure of CH,Cl,) According to Raoult's law,
=0.5%0.263+ 0.5 % 0.546=0.4045 i °
Total vapour pressure =250= P, X , + P, X
Mole fraction of CHCL, in vapour form FELE ATATIETE
1 o 2 o
o 250=—Py + =P wfl
_ vapour pressure _ 01315 _ o 34t (O]
Protal 0.4043 In second solution
(b) Total V.P. of solution = P;XA +P,;XB Mole fraction of A(X )= ﬁ = %:%
o o ’ 3
Given, P4 =74.7torr, Py = 22.3torr 21
My ene = 1-3m0L 2 =35 mol Mole fraction of B(Xy)= i
Ny = 1.5+ 3.5 =5 mol

- "henzene = g =03

Xy
Hsolution 5

_ MNioluene 3.5 =07
Tsolution 3

Total V.P. of solution =(0.3 x 74.7 + 0.5 * 22.3) torr
=(22.4 +15.6) torr =38 torr

224
Mole fraction of benzene in vapour form = T 0.589
(b) If we plot a graph between the vapour pressure and
the temperature. We would get a curve that rises faster as
T increases, giving a curved line.

Hg

Vapour Pressure/mm

Temp (°C)

(d) Solutions in which solute - solute and solvent-solvent
interactions are almost similar to solute solvent
interactions are known as ideal solution.
b P,=PSx X, =total pressure * y

Py =P % Xy=tolal pressure % y,
where x and y represents mole fraction in liquid and vapour
phase respectively.
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25.

c=x

Total vapour pressure = 300 = PSX, + PLX,

1

1.é 5
300=—P; +=P, (il
STt 5 08 (i)

1 1
Multiplying equation (i) by 3 and equation (ii) byg

I o 2 o
—Py+=Pg =125
glateis
Lp: + Lpr — 100
616 ”
L s
5 B
Pg =25 6= 150 mm Hg
On substituting value of P5 in equation (ii) we get
o 1 1
300=Py x—+150x—
= 2
P5 =450 mm Hg

(@) Pry =P 2 Xy +PpXp

= PDHchanc XHcplanc * PDOcLanc X(Jclanc

105 25/100 s 35/114

- 25 ., 35 25 . BS
100 114 100 114

=105x 027 x ke
0.25+0.3 0.25+0.3
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26.

27.

28.

29.

30.

Get More Learning Materials Here : &

~ 105x0.25 45x0.3 26.25+13.5

0.55 0.55 0.55
=72kPa
®) Py =PX FRX,
1 3

SS0=Pix By xS

e +3Py° =550x4 (1)
In second case,
ol 5o 4
Pyrag =Py x=+P, x—
total g
Pg+4P] =560 5 (i)
Subtract (i) from (ii)

2 Py =560%5-550x4 =600

WPy =400

(b) For this solution intermolecular interactions between
n-heptane and ethanol are weaker than n-heptane - n-
heptane & ethanol-ethanol interactions, hence the solution
of n-heptane and ethanol is non-ideal and shows positive
deviation from Raoult’s law.

(d) At 1 atmospheric pressure the boiling point of mixture
is80°C.

At boiling point the vapour pressure of mixture, P = 1
atmosphere =760 mm Hg.

Using the relation,

Pp =Pi X, +PpXp, we get

P§ =1000 mm Hg . X5 +Xg=1}
or 760 = 520X, +1000—-1000X 4

or 480X, =240

240 1

or X, TR or 50 mol. percent

®) P§=?,Given Py =200mm,X,=0.6,
Xp=1-0.6=04,P=290
P=P, +P = PXs +P3Xp
290= P} x0.6+200x0.4
. Pi =350mm

(@) Let the mass of methane and oxygen =mg.
Mole fraction of O,

31

32

33.

34.

3s.

_ Moles of O,
Moles of O + Moles of CH,4

. omi2 . m/2 1
m/32+m/16  3m/32 3

Partial pressure of O, = Total pressure * mole fraction of O, ,

5+ -

(@ Acetonitrile (CH3—C = N) and acetone
&+

(CHL,)

NG

=
it

(6]

both are polar molecules, hence dipole-dipole interaction
exists between them. Between KCl and water, ion-dipole
interaction is found and in benzene-ethanol and benzene-
carbon tetrachloride dispersion force is present.
(d) Vapour pressure of benzene =75 torr
Vapour pressure of toluene =22 torr
mass of benzene in = 78g

78
Moles of benzene = e = Imol

.. (Mol.wt of benzene = 78)
Mass of toluene in solution = 46g

46
Hence moles of toluene = E =0.5mol

Now partial pressure of benzene

1 1
—P°, X, =75 % =75 %—
140.5 L5
2
=75% = =50
3

(b) Equimolar solutions of normal solutes in the same
solvent will have the same b. pts and same f. pts.

(d) Gaseous densities of ethanol and dimethyl ether
would be same at same temperature and pressure. The
heat of vaporisation, V.P. and b.pts will differ due to H-
bonding in ethanol.

(b) Note: Positive deviations are shown by such solutions
in which solvent-solvent and solute-solute interactions
are stronger than the solvent-solute interactions. In such
solutions, the interactions among molecules becomes
weaker. Therefore, their escaping tendency increases
which results in the increase in their partial vapour
pressure.

c=x
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c-177

In a solution of methanol there exists intermolecular H-
bonding.

CH, CH, CH,

In this solution benzene molecules come between
methanol molecules which weaken intermolecular forces.
This results in increase in vapour pressure.

d When A and B form an ideal solution,
AHmix:

(a) Note: On increasing pressure, the temperature is also
increased. Thus in pressure cooker due to increase in

36.
37.

pressure the b.p. of water increases.
38. (d) In solution containing A and B component showing
negative deviation A-A and B-B interactions are weaker
than that of A-B interactions. For such solutions,
AH=-ve and AV =-ve
(5.0

Molality of CaCl, solution =0.05 m

39.

AT, = iKym=3x K, x0.05=0.15K,
Molality of CrCl,.xNH, =0.10 m

AT, =iK, % 0.10 = AT, = 2AT,

iKy %0.10=2x0.15K, = i=3

Since, co-ordination number of Cr is 6.
. The complex is [Cr(NH,);CI|CL,.

S
40. (167)
ForNaCl: &, =iC,RT = C, = 010
2RT
0.20
For Glucose : my = CoRT = Cy = ——
- RT
When 1 L of NaCl solution and 2 L glucose solution are
mixed.
. 0.10 and C*, = 0.20x2 _ 0.40
VT GRT 3RT  3RT
o ) 0.10 040 0.50
o =ICY RT+ Cy RT ===+ == ===
Tro = 167 x 107 atm
41. (177)

n, =iC,RT, ny =iCyRT

Get More Learning Materials Here : i

For isotonic solution, 7, =m,
LG =i,C, (For protein i=1)
=C=0,

0.73 x1000 _ 1.65

M, x250 Mgxl

M, 073x4

. =1.77=177 %1072
M, 165

42. (1.75)

AT = iKm
w ><1000
58.5 600

02=2x2x

 02x385x600  12x58.5
YT T o0ox4 T 40

=175g

43. (2.18)

Frictionless

piston

as 80800
Ideal gas *, %
0 .00

aq. ethylene glycol

K= 2.0Kkgmol';m=0.5
AT,=Km=05x2

T =272K

initial

n=0.1mol
V=1dm?
aRT _ 0.1x0.08x272

s

P; v 1 =2.176 atm
Afier releasing piston PV, =P,V,
2176 x1=1xV,

V,=2.18dm’
44. (¢) Osmotic pressure (1) =CRT
Since, there are two solutes 1.e. urea and glucose.

. m=(C,+C,)RT
0.6 18

= +—
[60:(0.1 180x0.1
=0.2x0.0821 % 300 =4.926 atm

] % 0.0821 x 300

c=x
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45. (¢) Relative lowering of vapour pressure, is given by,

Pop_, P4 M

p° 4 ny+ng ng

. o 0.60 360
Given, p°=35mmHg, nye, = oo Mt =T

p°-p 0.6x18 1
35 60x360 2000
Ap=p°-p=0.017
46. () Ebullioscopic constant (molal devation const.) is
given by,

AL, Ry

1
b= T kg S

BTy kg Y
(ATy)g (kg 5

47. () Weknow, n=iCRT; = 41(Bﬂ(~12
Since both are ionic solute, 1.¢.,
XY ->X+Y =i=2
BaCl, —»B%’ +2CI =i=3

Now,
2[XY]=4x3x[0.01]
[XY]=0.06

=6x102mol/L
48. (d) Dissociation of Potassium Sulphate (K,SO,),

K,S0, —2K" +80;"
i (Van't Hoff factor) =3
‘We know that, AT/= JK[VTI
where, K is molal depression constant and m is molality.
=3x4x0.03=0.36K
49. @ (AT), ~(AT),

K/.mr\_=Krm\‘

No. of moles of x No. of moles of y

wt. of solvent in kg ~ wt.of solvent in kg

Given, 4% aqueous solution of x =4g of solute, x
present in 100g of H,O

12% aqueous solution of y = 12g of solute, y present in
100g of H,0.
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50.

51.

47gx 1000 _EX 1000

Now, =
my 100 m, 100

4g 12,
B2 [m=A)
A m
m,=3A

(@ 2C¢H;COOH ——(C;H;COOH),
wg Dimer

=0 1 0

o
1=t l-a b
" 2

—_ o o
Moles at equilibrium=1- o+ ol 1 2

Total molesat equilibrium L- 2

Initial moles 1
|08
[ =T
1
AT=iKm

w
2=0.6x5x | T35 |*1000

30

w=24g
(b) Freezing point of diluted milk =-0.2 °C
AT =0.2°C
Freezing point of pure milk =-0.5°C
AT=0.5°C

ATy Kgxm mole of solute

L m=
AT{  Kpxm' mass of solvent (kg)

Moles of solute are same in both samples.

L0s W
02 W

LA S
W T2 2

2 cups of pure milk is mixed with 3 cups of water to make
5 cups of diluted milk.
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52.

53.

54.

55:

56.

c-179

M) Ky Hely = 2K +[Hel, | ";n =3

Gt Ly gy etTl
n—1’ 3-1
i=1.8
(@ According to the question we can write
AT, =Kym = K,(1)=2=K,=2Km™!
AT=Km = K(2)=2=K=1 Km!
K, 2
So, ==
Ky o1
~ K =K,
(€) As we know,
AT =K -m
62 %1000

=10=186xT—

_1.86x1000

= w= 10

186

Total amount of water =250 g

.. The amount of water separated as ice

=250-186=064 ¢
()] Number of particles (i)
() [Co(H,0)]CL, 4
(b) [Co(H,0).,CIICLH,0 3
(¢) [Co(H,0),CLICI2H,0 2
(d) [Co(H,0),C1,]3H,0 1

z; where AT, =(T; - Ty)

Remember, greater the no. of particles, lower will be the
freezing point. Compound (d) will have the highest freezing
point due to least number of particles.

(¢) Molar mass of octane = 114 g/mol

From the lowering of vapour pressure we have,

Wi
AP M,
P W
M, M,
W)
5 50 g/mol
100 W ll4g

s R i S
50 g/mol 114 g/mol
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57.

58.

c=x

L .

50 50x0.75
W,=150g
Note : W, and M, are mass and molar mass of solute
whercas W, and M, are mass and molar mass of octane.
(@) The relationship between molar masses of the two
solvents is

3
My :ZMY ()
The relative lowering of vapour pressure of the two
solutions is

), -+(2)

X Y

But, the relative lowering of vapour pressure of solutions
is directly proportional to the mole fraction of solute.
Given 5 molal solution, means 5 moles of solute are
dissolved inl kg (or 1000 g) of solvent.

1000 g

The number of moles of solvent = Y

The mole fraction of solute = 10007 M

5
1000

= Mx

Hence, My x My .. (i)

=mx Ko——

1000 1000
Substitute equation (i) in equation (ii)

3

—xMy

M+
3 Y

o e e 2
1000 1000

3

m=—
4

(d Inbenzene,

2CH,COOH == (CH;COQ0H),
l-a w2
i=l-q+a/2=1-0/2
Here o is degree of association

AT[= ixlem
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&)

60
20
1000

o
0.457(17 EJ(s.lz)

1-2L-0527
2

a=0.945
% degree of association = 94.6%

59. (c) Molality(experimental)

P, = Vapour pressure of solution

W, = Mass of solute, ¥, = Mass of solvent

M, = Molar mass of solute, M, = Molar Mass of solvent
Vapour pressure of pure water at 100 °C (by assumption =
760 torr)

By substituting values in equation (i) we get,

760-P,  18xI8

P 180x1782 (i)

On solving (ii) we get

AT, s
=207 382 5 054 mol/1000 g solvent P=T524t0
K, 186 61. (a) Van'tHoff factor (i)
moles of solute _No. of particles after association or dissociation
Molality (theortical) = mx 1000 No. of particles before association or dissociation
:5g/142g/m01c><1000 For MXZ:MH‘FD(’
x (=0 1 0 0
4 5 ateq. l-a [ 2a
Na,S0O, ——2Na™ +S0y
Moles before Total no. of particles =1 —a+ o +2a=1+2a
dissociation 1 0 0
Moles after R ﬂ =2
dissociation -« 2a o 1
il e i i 2ooe=0.50 or 50%.
oles after dissociation ; F
Von't Hoff factor () = ————————————— 62. (@ Usingrelation,
Moles before dissociation 5
P-P,  wyM,
_(-a)+2a+a pe WM,
1 where w|, M, = mass in g and mol. mass of solvent
Na,SO, is ionised 81.5% Wy, M, =mass in g and mol. mass of solute
mieans 0=0815 P° =185 torr, P, = 183 torr
~ (1-0.815)+2x0.815+0.815 185-183  1.2x358
1 185 100x M,
=263 (Mol. mass of acetone = 58)
. Observed molality N=64.65=64
b= Calculated molality Molar mass of substance = 64
63. (d) Aceticacid contain carboxylic group — COOH which
2.054 can form H-bonding so acetic acid dimerises.
G ==~ M
00352 1900 //O—H—O
CH,-C C-CH
L Y 3
x=4507g 0-H—O
60. (a) According to Raoult's Law 64. (a) n=iCRT

PP-F WgxM,

P, Mg xW, 0]

Here P° = Vapour pressure of pure solvent,
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T Hs0H = 1x0.500xRxT=0.5RT
TiMgy(POy)y =% 0.100xRxT=0.5RT

Tgge = 2x0250xRxT =0.5RT

c=x
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65.

66.

67.

68.

69.

Tnagp0,=4X0.125x RT = 0.5RT

Since the osmotic pressure of all the given solutions is
equal. Hence all are isotonic solutions.

(@) Given, m,=10.8atm

= CRT=0.10 > 0.0821 % 298 =2.446

Now experimental value of (1)

Observed osmotic pressure

108 _, 4

Normal osmotic pressure 2446

© P -F _WpxM,

P’ MpxW,

(¢) van’t Hoff factor (/) and the degree of association are
related as below :

J:I—a[lfiJ
n

09=1-02 [lflJ
n
On solving,

@ AT,=Km

where m = molality

273-268=1.86x —
MxV

5=186% —2—

32%10
L
T T

b) AT =ixK:xm

Given AT, =2.8,K,=1.86 Kkgmol 'i=1
(ethylene glygol is a non- electrolyte)
Wt. of solvent = | kg

Let of wt of solute = x

Mol. wt of ethylene glycol = 62

28=1x186
TR0 X

Get More Learning Materials Here : i

70.

71,

72.

73.

c=x

2.8x62
1.86

or x= =93g
Ky x W x 1000
ATy x Wy
_ 1.86x0.85x1000 ~55
0.23x125

) Molwt.(My)=

Where,
Wy=085g
W,=125g

AT, =0°C~-(-23°C) =23°C

_1363 _ 247
55

Now. i= M, normal
5 e

 abserved

ZnCl,

=—zn¥ +20”
I-a o

2a

—a+o+2a

Van't Hoff factor (i) = ! 247

=0.735="73.5%
) AT,=ixK,*m

AT, 1.91
e T T
For HI —— H"+ I~

(1 ) o o
l-o+a+toa=i=1.027
1 +o=1.027
o =10.027 or 2.7%
(b) For isotonic solutions
Ty =Ty

C=C

= M= % =68.4 g/mol

(b) Sodium sulphate dissociates as
Na;S04(s)——>2Na* +S0%
Hence van’t Hoff factor, i=3

Now Aff :I'Kf.m

=3x1.86x0.01=0.0558K

c-181
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74.

75.

76.

(a) Note: On addition of glucose to water, vapour pressure
of water will decrease. The vapour pressure of a solution
of glucose in water can be calculated using the relation

P°—P, _ Moles of glucose in solution

P° Moles of water in solution
or 17-5-Fy _ 18/180 [ P°=17.5]
17.5 178.2/18 77.

or 17.5-P,= 073 o p = 17325 mm H.
= ‘

(a) Osmotic pressure (1) of isotonic solutions are equal. 78

For solution of unknown substance (t= CRT)

525/M
v

For solution of urea,

. 1.5/60
C, (concentration) = ~

79.

Given, 7, =T,

- C,RT=C,RTorC,=C,

~n=CRT

525/M _1.5/60
or S e
v \%
- M=210g/mol
© AT =T,-T
Where Ty = b.pt of solution
Tp=b.ptofsolvent or T, =T, +AT,
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Note: Elevation in boiling point is a colligative property,
which depends upon the no. of particles. Thus greater the
number of particles, greater is it elevation and hence
greater will be its boiling point.

Na,SO, == 2Na' + 50}
Since Na,80, has maximum number of particles (3), hence

has maximum boiling point.

@ AT[ =% K/ x m. Since K, has different values for

different solvents, hence even if m is same, AT, will be
different.
@ AT =ixK><m
AT,=1.85x02x1.3= 0480°C
HX+=—H+ X, i=13)
1-0.3 03 03
AT =T;-T,
~ T;=0-0.480°C=-0.480°C

W,
®) AT, =K, —E—x1000;
Mpgx Wy

W,
B 1000:

ATy =Ky ———
Mp x Wy

ATy, :&‘ AT}, 70.512
AT, K, 0186 186

=0.0512°C.

c=x

EB
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