m Expressing Concentration of Solutions

L
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Whichofthe following is dependent ontemperat-
ure?

(@) Molarity

(b) Mole fraction

(c) Weight percentage (NEET 2017)

What is the mole fraction of the solute in

a

1.00 m aqueous solution7b) 0.0354

(c) 0.0177 (d) 0.177  (2015,2011)

How many grams of concentrated nitric acid
solution should be used to prepare 250 mL of

2.0 M HNO3? The concentrated acid is 70% HNO:s.
(@) 70.0 g conc.HNOs

(b) 54.0 g conc.HNOs

(c) 45.0 gconc.HNOs

(d) 90.0 gconc. HNO3 (NEET 2013)

Which of the following compounds can be used as
antifreeze in automobile radiators?
(@) Methyl alcohol (b) Glycol
(c) Nitrophenol (d) Ethylalcohol
(2012)

Concentrated aqueous sulphuric acid is 98% H,SO4
by mass and has a density of 1.80 g mL. Volume
of acid required to make one litre of 0.1 M H,SO4
solution is

(@) 16.65mL (b) 22.20 mL

(c) 5.55mL (d) 11.10 mL (2007)

The mole fraction of the solute in one molal

aqueous solution is

(a) 0.009 (b) 0.018

(c) 0.027 (d) 0.036 (2005)
2.5 litre of 1 M NaOH solution is mixed with
another 3 litre of 0.5 M NaOH solution. Then find
out molarity of resultant solution.

(@) 0.80M (b) 1.0M

(c) 0.73M (d) 0.50 M (2002)

Solutions

8.  How many g of dibasic acid (mol. weight 200)
should be present in 100 mL of the aqueous solution
to give strength of 0.1 N?
(@) 109 (b) 29
(c) 1g (d) 20 g (1999)

9 What is the molarity of H.SO4 solution, that

has a density 1.84 g/cc at 35°C and contains

98% by weight?

(a) 18.4M (b) 18M

(c) 418 M (d) 8.14 M (1996)
10.  The concentration unit, independent of temperature,

would be

(@) normality (b) weight volume percent

(c) molality (d) molarity. (1995, 1992)

1. How many grams of CH3OH should be added to
water to prepare 150 mL solution of 2 M CH3OH?
(a) 9.6x10° (b) 2.4 x103
(c) 9.6 (d) 2.4 (1994)

m Vapour Pressure of Liquid Solutions

12 In water saturated air, the mole fraction of
water vapour is 0.02. If the total pressure of the

saturated air is 1.2 atm, the partial pressure of dry
airis (b) 1.76 atm
(c) 1.176 atm (d) 0.98atm.

(Odisha NEET 2019)

3. pa and ps are the vapour pressures of pure liquid
components, A and B, respectively of an ideal
binary solution. If xa represents the mole fraction of
component A, the total pressure of the solution will
be

(@) pa+xa(ps—pa) (b) pa + xa (pa—ps)
(c) ps+ xa(ps—pa) (d) ps + xa (pa—ps)
(2012)
14 Vapour pressure of chloroform (CHCIs) and
dichloromethane (CHCIy) at 25°C are 200 mm Hg
and 41.5 mm Hg respectively. Vapour pressure of
the solution obtained by mixing 25.5 g of CHClz and
40 g of CHClI; at the same temperature will be
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(Molecular mass of CHCI3 = 119.5 u andmolecular
mass of CH,Cl, = 85u)

(a) 173.9 mm Hg (b) 615.0 mmHg
(c) 347.9 mmHg (d) 285.5 mmHg
(Mains 2012)

1. Asolution hasal:4 mole ratio of pentane to hexane.
The vapour pressures of the pure hydrocarbons at
20 °Care 440 mmHg for pentane and 120 mm Hg for
hexane. The mole fraction of pentane in the vapour
phase would be
(a) 0.200 (b) 0.549
(c) 0.786 (d) 0.478 (2005)

16.  The vapour pressure of two liquids P and Q are 80
and 60 torr, respectively. The total vapour pressure
of solution obtained by mixing 3 mole of P and
2 mol of Q wouldbe
(@) 72 torr (b) 140torr
(c) 68torr (d) 20 torr (2005)

m Ideal and Non-Ildeal Solutions

17, The mixture which shows positive deviation from
Raoult’s law is

(@) ethanol + acetone  (b) benzene +toluene
(c) acetone + chloroform
(d) chloroethane + bromoethane. (NEET 2020)

18. l(:ramllX al tclgﬂs{ rreatlpptlonls

(b) AmixS = 0 at constant T and P
(& A Tz R IRENTEMP.  weET 2019)

19. The mixture that forms maximum boiling azeotrope
is
(@) heptane + octane  (b) water + nitricacid
(c) ethanol + water
(d) acetone + carbon disulphide. (NEET 2019)

20. Which of the following statements is correct
regarding a solution of two components A and B
exhibiting positive deviation from ideal behaviour?

(@) Intermolecular attractive forces between A-A
and B-B are stronger than those between A-B.

(b) Amix H =0 at constant T and P.

(c) Amix V=0atconstant Tand P.

(d) Intermolecular attractive forces between
A-A and B-B are equal to those between A-B.

(Odisha NEET 2019)
21. Which one of the following is incorrect for ideal

solution?

(@) AHmix=0 (b) AUmix =0

(€) AP = Pyps— Pyicutated by Raoute's law = O

(d) AGmix=0 (NEET-I1 2016)
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23.

24,

25.

26.

27.

9

Which of the following statements about the

composition of the vapour over an ideal 1 : 1

molar mixture of benzene and toluene is correct?

Assume that the temperature is constant at 25°C.

(Given, vapour pressure data at 25°C, benzene =

12.8 kPa, toluene = 3.85 kPa)

(@) The vapour will contain equal amounts of
benzene and toluene.

(b) Not enough information is given to make a
prediction.

(c) The vapour will contain a higher percentage of

benzene.
(d) The vapour will contain a higher percentage of
toluene. (NEET-12016)
Which condition is not satisfied by an ideal solution?
(a) AmixV =0 (b) AmixS =0
(c) Obeyance to Raoult’s Law
(d) AmixH =0 (Karnataka NEET 2013)

A solution of acetone inethanol

(a) obeys Raoult’s law

(b) shows a negative deviation from Raoult’s law
(c) shows a positive deviation from Raoult’s law
(d) behaves like a nearideal solution. (2006)

A solution containing components A and B follows
Raoult’s law
(a) A - B attraction force is greater than A - A and
(b B-B
A - Battraction force is lessthan A- Aand B- B
(c) A- Battraction force remains sameas A - A and
B-B
(d) volume of solution is different from sum of
volume of soluteand solvent. (2002)

All form ideal solutionexcept

(a) CeHs and CsHsCH3 (b) CoHsg and CoHsl

(c) CeHsCl and CeHsBr (d) C2Hsl and CoHsOH
(1988)

An ideal solution is formed when itscomponents
() have no volume change onmixing

(b) have no enthalpy change on mixing

(c) have both the above characteristics

(d) have high solubility. (1988)

m Colligative Properties and

28.

Determination of Molar Mass

The freezing point depression constant (Ky) of
benzene is 5.12 K kg mol™. The freezing point
depression for the solution of molality 0.078 m
containing a non-electrolyte solute in benzene is
(rounded off upto two decimal places)

(@) 0.20K (b) 0.80K

(c) 0.40K (d) 0.60 K (NEET 2020)
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29.

30.

31.

32.

33.

34.

35.

36.
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If molality of the dilute solution is doubled, the
value of molal depression constant (Ky) will be

(@) halved (b) tripled

(¢) unchanged (d) doubled. (NEET2017)
At 100°C the vapour pressure of a solution of 6.5 g

of asolute in 100 g water is 732 mm. If K» = 0.52, the
boiling point of this solution will be
(@) 102°C (b) 103°C
(c) 101°C (d) 100°C
(NEET-I 2016)

200 mL of an aqueous solution of a protein contains

its 1.26 g. The osmotic pressure of this solution at

300 K is found to be 2.57 x 102 bar. The molar mass

of protein will be (R = 0.083 L bar mol* K1)

(a) 51022 g mol* (b) 122044 g mol*

(c) 31011gmol* (d) 61038 gmol
(Mains2011)

A solution of sucrose (molar mass = 342 g mol™?)
has been prepared by dissolving 68.5 g of sucrose in
1000 g of water. The freezing point of the solution
obtainedwill be (Krfor water = 1.86 K kg mol ™)

(@) —0.372°C (b) —0.520°C

(c) +0.372°C (d) - 0.570 °C (2010)

During osmosis, flow of water through a

semipermeable membrane is

(a) from solution having lower concentration only

(b) from solution having higher concentration only

(c) from both sides of semipermeable membrane
with equal flow rates

(d) from both sides of semipermeable membrane
with unequal flow rates. (2006)

1.00 g of a non-electrolyte solute (molar mass
250 g mol?) was dissolved in 51.2 g of benzene.
If the freezing point constant, Kr of benzene is

5.12 K kg mol, the freezing point of benzene will
be lowered by

(@ 02K (b) 0.4K

(c) 0.3K (d) 05K (2006)

A solution containing 10 g per dm® of urea
(molecular mass = 60 g mol?) is isotonic with a
5% solution of a non-volatile solute. The molecular
mass of this non-volatile soluteis

(a) 200g mol™ (b) 250 gmol

(c) 300g mol* (d) 350gmol*  (2006)

A solution of urea (mol. mass 56 g mol™?) boils at
100.18°C at the atmospheric pressure. If Krand Kb
for water are 1.86 and 0.512 K kg mol* respectively,
the above solution will freezeat

(a) 0.654°C (b) —0.654°C

(c) 6.54°C (d) — 6.54°C (2005)

37. A solution contains non-volatile solute of molecular

38.

39.

40.

41.

42,

43.

mass M». Which of the following can be used to
calculate the molecular mass of solute in terms of

(();)m%t/}cgrﬁs%ﬁ?&RT () M _(my\RT
2 [ 2 (\V_ )

€ M jm%nRT d M :(mz\i
2 |ﬂ 2 |\V_ RT

(m2 = mass of solute, V = volume of solution,
7= 0smotic pressure) (2002)

Pure water can be obtained from sea water by
(@) centrifugation (b) plasmolysis
(c) reverse osmosis (d) sedimentation.
(2001)

From the colligative properties of solution, which
one is the best method for the determination of
molecular weight of proteins and polymers?

(@) Osmotic pressure

(b) Lowering in vapour pressure

(c) Lowering in freezing point

(d) Elevation in boiling point (2000)

The vapour pressure of benzene at a certain
temperature is 640 mm of Hg. A non-volatile and
non-electrolyte solid, weighing 2.175 g is added
to 39.08 of benzene. The vapour pressure of the
solution is 600 mm of Hg. What is the molecular
weight of solid substance?

(a) 69.5 (b) 59.6

(c) 49.50 (d) 79.8 (1999)

If 0.15 g of a solute, dissolved in 15 g of solvent, is
boiled at a temperature higher by 0.216°C, than that
of the pure solvent. The molecular weight of the
substance (Molal elevation constant for the solvent
is 2.16°C) is

(@) 10.1 (b) 100

(c) 1.01 (d) 1000 (1999)

A 5% solution of cane sugar (mol. wt = 342)
is isotonic with 1% solution of a substance X. The
molecular weight of Xis

(a) 68.4 (b) 171.2

(c) 34.2 (d) 136.8 (1998)

The vapour pressure of a solvent decreased by 10 mm
of mercury when a non-volatile solute was added to
the solvent. The mole fraction of the solute in the
solution is 0.2. What should be the mole fraction of
the solvent if the decrease in the vapour pressure is
to be 20 mm of mercury?
(@) 0.4

(c) 0.8

(b) 0.6

(d) 0.2 (1998)
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44,

45.

46.

47.

48.

49.

50.

2.7
51.
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The vapour pressure of CCl4 at 25°C is 143 mm Hg.
If 0.5 g of a non-volatile solute (mol. weight = 65) is
dissolved in 100 g CCly, the vapour pressure of the
solution will be

(a) 199.34 mm Hg (b) 143.99 mm Hg

(c) 141.43 mm Hg (d) 94.39 mm Hg. (1996)
The relationship between osmotic pressure at

273K when 10 g glucose (p1), 10 g urea (p2),and 10 g

sucrose (ps) are dissolved in 250 mL of water is

(@) p2>p1>ps (b) p2>ps>pa

(€) pr>p2>ps (d)ps>pi>p2  (1996)

According to Raoult’s law, the relative lowering of

vapour pressure for a solution is equalto

(@) mole fraction of solute

(b) mole fraction of solvent

(c) moles of solute (d) moles ofsolvent.
(1995)

If 0.1 M solution of glucose and 0.1 M solution of

urea are placed on two sides of the semipermeable

membrane to equal heights, then it will be correct to

say that

(@) there will be no net movement across the

membrane

(b) glucose will flow towards glucose solution

(c) ureawill flow towards glucose solution

(d) water will flow from urea solution to glucose.
(1992)

Which one is a colligative property?
(a) Boiling point (b) Vapour pressure
(c) Osmotic pressure  (d) Freezing point (1992)

Blood cells retain their normal shape in solution

which are

(@) hypotonic to blood (b) isotonic to blood

(c) hypertonictoblood (d) equinormal to blood.

(1991)

The relative lowering of the vapour pressure is equal

to the ratio between the number of

(@) solute molecules to the solvent molecules

(b) solute molecules to the total molecules in the
solution

(c) solvent molecules to the total molecules in the
solution

(d) solvent molecules to the total number of ions of
the solute. (1991)

Abnormal Molar Masses

The van’t Hoff factor (7) for a dilute aqueous solution

of the strong electrolyte barium hydroxideis

() 0 (b) 1 (c) 2 (d) 3
(NEET-II 2016)

52,

53.

54.

55.

56.

57.

58.

59.

11

The boiling point of 0.2 mol kg solution of X in

water is greater than equimolal solution of Y in

water. Which one of the following statements is true

in this case?

(a) Molecular mass of X is less than the molecular
mass of Y.

(b) Y is undergoing dissociation in water while X
undergoes no change.

(c) X is undergoing dissociation inwater.

(d) Molecular mass of X is greater than the molecular
mass of Y. (2015, Cancelled)

Of the following 0.10 m aqueous solutions, which
one will exhibitthe largest freezing point depression?
(a) KCl (b) CeH1206

(c) Alx(SOu)3 (d) K2SO4 (2014)

The van’t Hoff factor i for a compound which
undergoes dissociation in one solvent and
association in other solvent isrespectively

(@) less than one and greater thanone

(b) lessthan one and less than one

(c) greater than one and less thanone

(d) greater than one and greater than one. (2011)

The freezing point depression constant for water is
-1.86 °C m. 1f5.00 g NazSO. is dissolved in 45.0 g
H20, the freezing point is changed by —3.82 °C.
Calculate the van’t Hoff factor for Na>SOa.

(a) 2.05 (b) 2.63
(c) 3.11 (d) 0.381 (2011)
A 0.1 molal aqueous solution of a weak

acid is 30% ionized. If Kr for water is 1.86°C/m, the
freezing point of the solution willbe

(@) -0.18°C (b) —0.54 °C
(c) -0.36°C (d)-0.24 °C
(Mains 2011)

An aqueous solution is 1.00 molal in KI. Which
change will cause the vapour pressure of the solution
to increase?

(@) Addition of NaCl  (b) Addition 0f Na2SO4

(c) Addition of 1.00 molal Kl

(d) Addition of water (2010)

A 0.0020 m aqueous solution of an ionic compound
[Co(NH3)s(NO2)]ClI freezes at—0.00732 °C. Number
of moles of ions which 1 mol of ionic compound
produces on being dissolved in water will be
(Kr=-1.86 °C/m)

@ 3 (b) 4 (c) 1 (d) 2 (2009)
0.5 molal aqueous solution of a weak acid (HX) is

20% ionised. If Kr for water is 1.86 K kg mol, the
lowering in freezing point of the solutionis

(a) 0.56 K (b) 1.12K

(c) ~0.56 K d) -1.12K (2007)
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60. Which of the following 0.10 maqueous solution will

have the lowest freezing point?

62. At 25°C, the highest osmotic pressure is exhibited
by 0.1 M solution of

(@) KI (b) C12H22011 (@) glucose (b) urea

(c) Alx(SOu)s (d) CsH100s (1997) (c) CaCl, (d) KCI. (1994)
61. Which of the following salts has the same value of | 63. Which of the following aqueous solution has

van’t Hoff factor () as that of Ks[Fe(CN)s]? minimum freezing point?

(@) Na:SO4 (b) AI(NO3)3 (@) 0.01 mNaCl (b) 0.005 mC;HsOH

(c) Al2(SOa)3 (d) NaCl (1994) (c) 0.005m Mgl (d) 0.005 m MgS04(1991)

{ ANSWER KEY )

1. (@ 2. (¢) 3. (c) 4 () 5 () 6. (O 7. () 8 () 9. (@ 10. (¢
11. (¢) 12. (c) 13. (d) 14. None1l5. (d) 16. (a) 17. (a) 18. (d) 19. (b) 20. (a)
21. (d) 22. (c) 23. (b) 24. (c) 25. (c) 26. (d) 27. (c) 28. (c) 29. (c) 30. (c
31. (d) 32. (@ 33. (@ 34. (b) 35. (c) 36. (b) 37. (b) 38. (c) 39. (a) 40. (a)
41. (b) 42. (@) 43. (b) 44. (c) 45. (a) 46. (a) 47. (a) 48. (c) 49. (b) 50. (b)
51. (d) 52. (c) 53. (¢) 54. (¢) 55. (b) 56. (d) 57. (d) 58. (d) 59. (b) 60. (c)
61. (b) 62. () 63. (a)

Hints & Explanations g

1. (a) : Molarity isa function of temperature as volume
depends on temperarure.

2. (o) : 1 molal agueous solution means 1 mole of
solute is present in 1000 g of water.
Soox =ﬂ=—iL =0.0177

solute

1000 56.5
1429
18
wHN03x1000
I‘VIHNOg, Vsol(mL)

HNGs . 1000 63

or2=_63 _ 250 :>wHNo3:29

3. (c): Molarity =

70

Mass of acidx —— =®
100

2

Mass of acid =45 g

4. (b): A35% (V/V)solution of ethylene glycol is used
as an antifreeze in cars for cooling the engine. At this
concentration, the antifreeze lowers the freezing point of
water to 255.4 K (-17.6°C).

5. (c) : H2SOy4 is 98% by weight.

Weight of H2SO.4 = 98 g, W\eight gfplution = 100 g

.~ Volume of solution = =——mL

density 1.80
=55.55mL =0.0555L
98

Molarity of solution =98 x 00555 18.02M

Get More Learning Materials Here : &

Let V mL of this HxSOs4 is used to prepare
1 litre of 0.1 M H2SOa.

mM of concentrated H,SO4 = mM of dilute H,SO4
or, V'x18.02 =1000 x 0.1

00 x 0.1

V= 1000 0.1 =5.55mL
18.02

6. (b) : 1 molal aqueous solution means 1 mole of

solute present in 1 kg of H20.

1 mole of solute present in 1000 mole of H,0O

18
1 18

Xsolute = 1000 - EI.S =0.01768 ~0.018

+1
8

1
. 1 - -1
55 1ie o PIPRIADRPAN T NaRg iR 40 9 mol
40gmoltx1molLtx25L
=40 x 2.5 g of NaOH
3 litre of 0.5 M NaOH solution contain
40gmoltx0.5mol Ltx3L
=40 x 0.5 x 3 g of NaOH
If these two solutions are mixed, the volume of the
resultant solution = (2.5 + 3) = 5.5 litre.

5.5 litre of the resultant solution contain

=40(2.5 + 1.5) g of NaOH
1 litre of the resultant solution contain

40 x4
40x4 gof NaOH =" mole of NaOH
55 5.540

The molarity of the resultant solution = 0.727 ~0.73 M

@g www.studentbro.in



Solutions

8. (c) : The strength of the solution is 0.1 N,

w_VxN (Equivalent weight = 70 =100)
E 1000
100 x 0.1 x100

1000 19

9. (a) : We know that 98% H,SO4 by weight means
98 g of H2S0O4 is present in 100 g of solution.
Therefore, its weight is 98 and moles of H2SO4

_ Weight of H,SO,4 _ 98 .

~ Molecular weight 98

and volume of solution - Mass
sity
95%1"_5435 5435
1.84 1000
Therefore, molarity of H,SO4
_ Moles of H2§O4 :1><1000 _184M
Volume (in litres)  54.35

10. (c) : The molality involves weights of the solute and

the solvent. Since the weight does not change with the
temperature, therefore molality does not depend upon
the temperature.
11. (c) : Since the molecular mass of CH3OH is 32,
therefore quantity p@QHsoH to prepare 150 mL solution
of 2 M CH3OH = x150x 32=9.69
LlOOOJ
12. (C) : pwater vapour = xwater vapour x Ptotal
=0.02x1.2=0.024 atm
Ptotal = pwater vapour + pdry air
1.2 =0.024 + pary air
Pary air = 1.2 — 0.024 = 1.176 atm
Partial vapour pressure is directly proportional to mole
fraction, p o x.

13. (d) : According to Raoult’s law,

P = xapa+ xBps .. (i)
For binary solutions,
xa+txp=1, x=1—xa .. (i)

Putting value of xs from eqn. (ii) to eqn. (i)
P = xapa + (1 — xa)ps = xapa + ps — xAps
P =ps + xa(pa — ps)

14. (None):
p°crer; = 200 mm Hg, p°chyci, = 41.5 mm Hg
Moles of CHCI3
__[\Weight 25.5
~ Molecular \%lght 1195
Moles of CH Cl =" =0.470
2 2 85
[00.213
XcHelz =
0. 218 49 470
=0.69

XCHyCly =

0.213+0.470
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Proa = P°criciz Xcroiz P choci Xchocly
=200 x Qr31 + 4]15 x0.69 = 62 + 28.63 = 90.63 mm Hg

McgHis 4
1 and 4
= XCsH T g YCeH1, ™ 5

PBgH,,= 440 mm Hg; p86H14_120 mm Hg
Ptotal p CsH12 xC5H12 + p CgH14 xC6H14

=440 ><15 +120 ><45 =88 + 96 = 184 mm of Hg
By Raoult’s law, pcy =p°cH *CH ..(1)
X 512 512 512

CsHyp  mole fraction of pentane in solution.
By Dalton’s law, PCsHy, = X CsHy Ptotal .(2)
X'cgh,, — Mole fraction of pentane above the solution.

From (1) and (2),

=440x~ =
PcsHy . 88 mm of Hg

= 88 =x'cp,, x184

88

x’CBle = 184 =0.478

16. (a) : By Raoult’s Law, Pr = pbx? + pd xo
where pp :380 torrzn& =60torr, xp =5; xq :%
P =80x~"+60x"

T 5 5

17. (a) : Mixture of ethanol and acetone shows positive
deviation from Raoult’s law.
In pure ethanol, molecules are hydrogen bonded. On
adding acetone, its molecules get in between the host
molecules and break some of the hydrogen bonds
between them. Due to weakening of interactions, the
solution shows positive deviation from Raoult’s law.

18. (d) : For an ideal solution, AmixH = 0 and AmixV =0
at constant T and P.

19. (b) : Maximum boiling azeotropes are formed by
those solutions which show negative deviations from
Raoult’s law. H,O and HNOs; mixture shows negative
deviations.

20. (a) : In case of positive deviation from Raoult’s law,
A-B interactions are weaker than those between A-A or
B-B, i.e., in this case the intermolecular attractive forces
between the solute-solvent molecules are weaker than
those between the solute-solute and solvent-solvent
molecules. This means that in such solution, molecules
of A (or B) will find it easier to escape than in pure state.
This will increase the vapour pressure and result in
positive deviation.

=48 + 24 = 72torr
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21. (d) : For an ideal solution,
AHmIX - 0 AVmIX 0
NOW, AUmD( - AHm|x *PAVmix
Almix =0
Also, for an ideal solutign,
pa=x P p=xp
A B B B
AP = PObs Pcalculated by Raoult’s law = 0

AGmlx: AHI’T‘IIX TASmix
For an ideal solution, ASmix =0
AGmix ¢0

. —_ o
22. (C) . pBenzene_ xBenzene P Benzene

pTquene = xTquenepoToluene
For an |deahl 1 molar mlxiure of benzene and toluene,
XBenzene = aNd XToyene ="
2 2

1 1
pBenzene =" poBenzene: X 128 kPa = 64 kPa
PToluene = 5 PToluene = _2>< 3.85 kPa=1.925 kPa

Thus, the vapour will contain a high percentage of
benzene as the partial vapour pressure of benzene is
higher as compared to that of toluene.

23. (b) : For an ideal solution :
» Volume change (4V) on mixing should be zero.

» Heat change (4H) on mixing should bezero.
»  Obeys Raoult’s law at every range of concentration.

» Entropy change (4S) on mixing =0.
24. (c) : Both the components escape easily showing
higher vapour pressure than the expected value. This
is due to breaking of some hydrogen bonds between
ethanol molecules.
25. (c) : Raoult’s law is valid for ideal solutions only.
The element of non-ideality enters into the picture
when the molecules of the solute and solvent affecteach
others intermolecular forces. A solution containing
components of A and B behaves as ideal solution when
A — B attraction force remains same as A — A and B— B
attraction forces.
26. (d) : Because CoHsl and CoHsOH are dissimilar
liquids.
27. (c) : For ideal solution,

AVmixing = 0 and AHmixing = 0.
28. (c) : Given : Kr=5.12 K kg mol%, m = 0.078 m
ATf=Kfx m=15.12 x 0.078 =0.39936 = 0.40 K
29. (c) : The value of molal depression constant, Ky is
constant for a particular solvent, thus, it will be unchanged
when molality of the dilute solution isdoubled.
30. (¢) : Given: Ws=6.5¢g, Wa =100 g,
ps =732 mm, K»=0.52, T %= 100°C, p° = 760 mm

p°—ps _m _ 760-732 mp
~p° Tm T 760 ~100/18
28 x100

= 1, 760 18—02046mo|

ATy = Ko x
L x1000

Wa(9)

T 1000C - :52x 02046 x1000 _
b 100

T» =100 + 1.06 = 101.06 °C
31. (d) : We know that pV = nRT, where n :ﬁ

To—T %= Kb><

v =L RT
M
_ WRT _1.26 x 0.063 x 300

v 257 x1073x

1000
_1.26x0.083x300 _ g 500 0 g
257 x10°x 0.2
32. (a) :% know, ATf= Krm
m="" 1000 _68.5x1000 685

Mg W, 342x1000 342
AT =186 x 88.5 _p.ar20c

342
Tr=0-0.372°C=-0.372°C
33. (a)
1000 x KfX (4%
34. (b) : Mp= W
or, 250 1000 x 5.12 x1
51.2 x ATf
ATf =1000><5.12><1=0.4 K
51.2 x 250

10 -3
35. (c) : Molar concentration of urea = 60 dm

Molar concentration of non-volatile solution

:57(21 L1 :@]&m—s
For isotonic solutions, 10 =i ’ ’
60 Mjp
= Ms=300gmol*!
36. (b) PAT; =Ky m ..(1)
ATy=Kym .2
ATf Kf
AT, K, Ne)

ATy —> depression in freezing point
ATy — elevation in boiling point
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Solutions

Kr=1.86 K kg mol~
K»=0.512 K kg mol, AT»=100.18 -100=0.18
= Fromeg. (3), ﬁzl-_%

0.18 0.512
= ATf=0.654=T%—-Tf=0-Tr = Tr=—0.654°C
= Freezing point of urea in water = —0.654°C
37. (b) : For dilute solution, nz—n‘RT

_M2 RT
=nV= "RT _, M,= my
M2 nV
38. () 39. (a)
40. (a) : p° = 640 mm Hg, ps = 600 mm Hg,

ws =2.175¢g, Wa=39.08¢g
From Raoult’s law

p°=ps_wpxMy 640600 2.175x78

po WA X MB 640 3908XMB
= Mz =69.5
41. (b) :ws=0.159, Wa=15¢, 4T» = 0.216°C
= =97
Ke=2.16 05 7k, x g
As ATv= W
M 5 1000 x 2.16 x 0.15 — 100
0.216 x15
42. (a) : Cane Sugar X
Wi=5¢ Wy=1g
V1 =100 mL V,=100mL
=0.1L =0.1L
M1=2342 My=?

For isotonic solutions, C; = C;
W W, (5 M1

MY—=MV- = 342%0.1 M x0.1
11 2 2 2

o M=42_cg4
2 5

43. (b) : x2 (mole fraction of solute) = 0.2
From Raoult’s law,
P=Ps_ - 02
o 2 o
p p
Again, when p° — ps = 20 mm Hg, then
P;—ﬁi = mole fraction of solute = %: 0.4
p

= p° =50 mm Hg

= mole fraction of solvent=1-0.4 =0.6

44. (c) : Vapour pressure of pure solvent (pi) =
143 mm Hg, weight of solute (ws) = 0.5 g, weight
of solvent (Wa) = 100 g, molecular weight of solute
(Ms) = 65 and molecular weight of solvent (Ma) = 154.

P . wsM,  143—p.  05x154
- PZ > = MWy 143 = 65x100

P, =141.31 mm Hg

or
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45. (a) : Weight of glucose = 10 g,
Weight of urea = 10 g and weight of sucrose = 10 g
The number of moles of glucose
eight 10
(Tll) = = =0.05
180

Similarly, number of moles of urea (12) = 10 =0.16 and

Molecular weight

the number of moles of sucrose (1) :1—0 =0.03
342

The osmotic pressure is a colligative property and it

depends upon the number of moles of a solute.

Since n2 > n1 > ng, therefore p2 > p1 > ps.

46. (a)

47. (a) : There is no net movement of the solvent
through the semipermeable membrane between two
solutions of equal concentration.

48. (c) : The properties which depend only upon
the number of solute particles present in the solution
irrespective of their nature are called colligative
properties. Lowering in vapour pressure, elevation in
boiling point, depression in freezing point and osmotic
pressure are colligative properties.

49. (b) : Blood cells neither swell nor shrink inisotonic
solution. The solutions having same osmotic pressure are
called isotonic solutions.

50. (b) : Relative lowering of vapour pressure is equal

to mole fraction of solute which is the ratio of solute

molecules to the total molecules insolution.

51. (d): Being a strong electrolyte, Ba(OH). undergoes

100% dissociation in a dilute agueoussolution,
a(OH)z@p = Ba® ¢ + 20H" )

Thus, van’t Hoff factor i = 3.

52. (0):ATv=iKe m

For equimolal solutions, elevation in boiling point will
be higher if solution undergoes dissociation z.e., i > 1.
53.(c) : ATr=ix Krxm

S0, ATf oci (van’t Hoff factor)

Salt i
KCI 2
CeH1206 1
Alx(SO4)3 5
K2S04 3

Hence, i is maximum i.e., 5 for Alo(SO4)s.

54. (c) : Fromthe value of van’t Hoff factor i it is possible
to determine the degree of dissociation or association.
In case of dissociation, 7 is greater than 1 and in case of
association 7 is less than1.

55. (b) : W<'e know thz%tB 1000
ATf: 17X fo .
B A
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Given : ATy = 3.82, Ky = 1.86,

ws =5, Mp = 142, Wa = 45

_Ap<Mpx Wy _382x142x45 _, o
K ¢ xwg x1000  1.86x5x1000

56. (d) : Weknow that ATr=1 x Krxm

Here i is van’t Hoff factor.

i for weak acid is 1 + a.

Here « is degree of dissociation i.e., 30/100 = 0.3

. 1=1+a=1+03=13

ATf=ix Krxm=1.3x%1.86x0.1=0.24

Freezing point of solution, Ty = T°— ATy

=0-0.24=-0.24°C

57. (d) : Addition of water to an aqueous solution of

KI causes the concentration of the solution to decrease

thereby increasing the vapour pressure. In the other

three options, the electrolytes undergo ionization, which

leads to lowering of vapour pressure.

58. (d) : The number of moles of ions produced by

1 mol of ionic compound =1

Applying, ATr=1ix Ky x m

0.00732 =i x 1.86 x 0.002

,0.00732 _ 106 ~2

=i=
1.86 x0.002

59.(b) :HX L[] H*+ X -
l-a o «

i

Total=1+ «

i=1+a=1+02=12
ATf=ixKrxm=12x186x%x05=1116 K~ 112K
60. (c) : Since Alx(S0.)3 gives maximum number of
ions on dissociation, therefore it will have the lowest
freezing point.

ATr=iKs-m
61. (b) : K3[Fe(CN)g] [1 3K* + [Fe(CN)¢]* al
AI(NO3)s [ Al + 3NQ -
Since both AI(NOs); and Ks[Fe(CN)g] give the same
number of ions, therefore they have the same van’t Hoff
factor.

62. (c) : In solution, CaCl; gives three ions, KCI gives
two ions while glucose and urea are covalent molecules so
they do not undergo ionisation. Since osmotic pressure is
a colligative property and it depends upon the number of
solute particles (ions), therefore, 0.1 M solution of CaCl;
exhibits the highest osmotic pressure.

63. (a):Here, ATr=1ix Krxm

van’t Hoff factor, i = 2 for NaCl, so conc. = 0.02, which is
maximum in the present case.

Hence, ATy is maximum or freezing point is minimum
in 0.01 mNacCl.
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