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CHEMISTRY (31

SYLLABUS : Solution I : Solubility, Method of Expressing Concentration of Solutions, Colligative Properties, Relative
Lowering of Vapour Pressure, Ideal and Non-ideal solutions.

Max. Marks : 120 Time : 60 min.

GENERAL INSTRUCTIONS

¢ The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/
bubble in the Response Grid provided on each page.

* You have to evaluate your Response Grids yourself with the help of solution booklet.

¢ Each comrect answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

s Thesheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

e After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice Q.2 Dilutconelitrc 1 molar H, SO, solution by 5 litrc watcr, the
questions. Each question has 4 choices (a), (b), (¢) and (d), out of normalityof that solution is
which ONLY ONE choiceis correct. (a) 02N (b) SN (¢) 10N {(d 033N
Q.3 9.8g ofH,SO, ispresentin2 litres ofa solution. The molarity
of the solution is
(@ 0IM (b) 0.05M () 02M (d) 0.01M

Q. The statcment "If 0.003 moles of a gas arc dissolved in
900 g ofwater under a pressure of 1 aimnosphere; 0.006 moles
will be dissolved under a pressure of 2 atmospheres",

illustratcs Q.4 Thcnormality of0.3 M phosphorous acid (H;PO3) is
(a) Dalion's law of partial pressure (@) 0l (b) 09 © 03 d 06
(b) Graham's law Q.5 20 ml of HCI solution requircs 19.85 m1o£0.01 M NaOH

solution for complcic ncutralization. The molarity of HCI
solution is

(a) 0.0099 (b) 0.099 (c) 0.99 (d) 9.9

(¢) Raoult's law
(d) Henry's law
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Q.6 Equimolar solutions in thc samesolvent have

(a) Same boiling point but different freezing point

(b) Same freezing point but different boiling point

(¢) Samnc boiling and same frcezing points

(d) Diflcrent boiling and diflcrent freczing points

Which of the following isnot a colligative property?

(a) Osmolic pressure

(b) Elevation in B.P

(c) Vapour pressure

(d) Decpression in freczingpoint

Colligative propertics of a solution depend upon

(a) Nature of both solvent and solute

(b) Therelative number of solute particles

(¢) Naturc of solute only

(d) Naturc of solvent only

Vapour pressurc of CCl, at 25°Cis 143 min of Hg. 0.5 gmol

a non-volatil¢ solutc (mol. wi. = 65) is dissolved in 100 m!

CCl,. Find the vapour pressure of the solution (Density of

CCl,=1.58 g/cm?)

(a) 141.93 mm (b) 9439 mm

(¢) 199.34 mm (d) 143.99 mm

Q.10If p° and p arc thc vapour pressurc of a solvent and its
solution respectively and N, and N, arethe moic fractions
ofthe solvent and solute respectively, then correct relation

Q.7

Q.8

Q.9

1S
(a) p=p"N] (b) p=p°N,
(c) p°=pN, (d p=p"(N,/N,)

Q.11 At 300 K, when a solute is added to a solvent ils vapour
pressure over the mercury reduces from 50 mn to 45 mm.
The valuc of molc fraction of solute will bc
(a) 0.005 (b) 0.010 (c) 0.100 (d) 0.900
Q.12 A solution has a 1 : 4 molc ratio of pcntanc to hexanc. The
vapour pressure of the purc hydrocarbons at 20° C arc 440
mmHg for pentane and 12@® mmHg for hexane. The mole
fraction of pentane in the vapour phase would be
(a) 0.549 (b) 0.200 (c) 0.786 (d) 0.478
Q.13 Which one of the statements given below concerning
properties of solutions, describes a colligative effect ?
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(a) Boiling point of purc walcr deercascs by the addition
of ethanol
(b) Vapour pressure of pure water decreases by the
addition of nitric acid
(¢) Vapour pressurc of purc benzene decrcascs by the
addition of naphthalene
(d) Boiling point of pure benzene increases by the
addition of tolucnc
Q.14 An idcal solution was obtaincd by mixing mcthanol and
ethanol. If the partial vapour pressure of methanol and
ethanol are 2.619kPa and 4.556kPa respectively, the
composition of the vapour (in tcrins of molc fraction) will
be
(a) 0.635 mcthanol, 0.365 cthanol
(b) 0.365 methanol, 0.635 ethanol
(c) 0.574 methanol, 0.326 ethanol
(d) 0.173 methanol, 0.827 ethanol
Q.15 Which one of the following is the expression of Raoult's

law?
P—Ps n Ps —P N
o - b —=4
& P n+N ® P N+n
P—ps __ N ps—p_ N-n
(© Ps N-n (d) p TN

p = vapour prcssurc of purc solvent
p, = vapour pressure of the solution
n = number of moles of the solute
N = numbecr of moles of the solvent
Q.161nanexperiment, | g ofa non-volatile solute was dissolved
in 100g of acetone (mol. mass = 58) at 298 K. The vapour
pressurc of the solution was found 1o be 192.5 mm Hg.
Tbe molccular weight of the solute is (vapour pressurc of
acelone = 195 mm Hg)
(a) 25.24 (b) 35.24
(c) 45.24 (d) 55.24
Q.17 Which of the following liquid pairs shows a positive
deviation from Raoull's law ?
(a) Walter-nitric acid (b) Benzene-methanol
(c) Water-hydrochloric acid (d) Acetone-chloroform
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Q.18 Formation of a solution from two components can be
considered as
(1) Pure solvent — separated solvent molecules, AHL,
(i) Pure solute — separated solute molecules, AH,
(i) Separated solvent & solute molecules — Solution,

AH,
Solution so formed will beideal, if

(@) * Hepy * * Hy» » Hy+ + H,
(D) * Mgy » « Hye = Hy= = 3
© Mg« <M+ = Hye = Iy
d - Heorn * ¢ Hy* * Hpe ¢ H3

Q.19 Which of the following is true, when components form
an ideal solution ?

(a) A Hm =A Vlll = .
(€) AH <AV d AH =AV -]

m m m

Q.20 Which of the following mixture shows positive deviation
by idcal bchaviour?

(@) CHCl;+(CH,),CO (b) CgHg+CeHsCH,
(¢) H,0+HCI (d CCl+CHC),

Q.21 When cthanol mixcs in cyclohexane; cyclohexanc reduces
the intcrmolecular forces between cthanolmolcecules. In this,
liquid pair shows
(a) positive deviation by Raoult's law
(b) ncgativcdcviation by Raoult's law
(c) no deviation by Raoult's law
(d) decrease in volume

DIRECTIONS (Q.22-Q.24) : In the following questions, more
than one of the answers given are correct. Select the correct
answers and mark it according tothe following codes:

Codes :

(b) A Hu] > A VI]]

(a) 1,2and3 arecorrect () 1and2arecorrect
(¢) 2and4 are correct (d) 1and3arecorrect
Q.22 In which case Raoult's law is applicable ?

(1) 1Murea () 1 M glucose

(3) 1M sucrosc 4 IMNaCl

Q.23 Which one of the following are ideal solutions?
(1) Benzenc + toluenc
(2) »n-Hexane + n-heptane
(3) Ethyl bromide+ ethyl iodide
(4) CCly+ CHCL

Q.24 Which of the following statcments arc correct?

(1) Rclative lowering of vapour pressurc is indcpendent
of the naturc of solute

(2) The vapour pressure is a colligative property

(3) Vapour pressure of a solution is lower than the vapour
pressurc of the selvent

(4) The relative lowering of vapour pressure is directly
proportional to the original pressure

DIRECTIONS (Q.25-Q.27) : Read the passage given below and
answer the questions that follows :
Measurenient of colligative properties of dilute solutions of many
ol substances may be uscd to determing their molccular masses.
Howcver, in some cascs the calculated valucs differ considcrably
from thenormial values. Their departure from thenormal values is
owing to the changc of molecular state of the solutc in the solution.
The ratio of normal molccular mass to the obscrved valuc called
Van’t Holl factor, i, rellccts the kind of changce of molccular statc
of the dissolved substance.
Q.25 Which of the following structural changes will not be
reflected by the Van’t Hoff factor of a dissolved solute?
(a) Assaciation (b) Ionization
(c) Miccllization (d) Isomcrization
Q.26 Which of the following substances will not show the
abnormal colligative properties in solutions ?
(a) Aqueous solution of sodium oleatc
(b) Aqucous solution of

CH,0H
|
CysH3 COOCH; —C-CH,0H above CMC
|
CH,0H

{c) Phenol in benzene
(d) Aqueous solution of thiourca
Q.27 For 0.1 M solution, the colligative property will [ollow the
order
(@) NaCl>Na,SO,>Na3PO,
(b) NaCl<Na,SO,<Na,;PQ,
(¢) NaC1>Na,SO,=Naz;PO,
(d) NaCl<Na,SO,=Na,;PO,
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DIRECTIONS (Q.28-Q.30) : Each of these questions contains
two statements: Statement-1 (Assertion) and Statement-2
(Reason). Each of these questions has four alternative choices,
only onc of which s the correct answer. You have to sclect the
correct choice.

(@) Statcment-1 is Truc, Statcment-2 is Truc; Statcment-2 is a
corrcct cxplanation for Statcment-1.

(b) Statement-1 is True, Statement-2 is True; Statement-2 is NOT
a correct explanation for Statement-1.

(¢) Statcmnent-1 is False, Statement-2 is Truc.
{(d) Statcinent-1is True, Statcment-2 is Falsc.

28. Statement-1: I[100ccof 0.1 NHCl is mixcd with 100 ccof
0.2 N HClL, thenormalityof'the final solution will be 0.30.

29,

30.
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Statement-2 : Normalities of similar solutions like HCI can
be added.

Statement-1 : Il a liquid solutc is morc volatilc than the
solvent addced to the solvent, the vapour pressurc of the
solution may increasc i.c., p; > p°.

Statement-2 : In the presence of amore volatile liquid solute,
only the solute will form the vapours and solvent will not.
Statement-1: Azeotropic mixtures are formedonlyby non-

idcal solutions and thcy may have boiling points cither
greater or lesser than both the components.

Statement-2 : The composition of the vapour phase is same
as that of the liquid phase of an azeotropic mixutre.
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Mole fraction e partial pressure of the gas

N,V =N, V, [V,=(1+5=6)]

= 2x1=N, %6 = N,;=0.33

M= W %1000 _ 9.8x1000
molmass x Volume inml.  98x 2000

Basicity of H; POy is 2.

Henee Nommality 0.3M H,PO, =0.6N.

M,V =M,V,,0.01 x19.85=M, x 20, M,=0.069925,

M, =0.0099

Due 10 same conc. and same nature of solvent.

Vapour pressure is not colligative property.

Colligative properties depend upon no. of solute

particles only.

=0.05M

Q0
P —Ps wx M o 0 WXM)
—_— = - -
p® mxW Ps=p P (me
0.5 4
- ’}_Llsxlzi:}
65x158

=143-1.07=141.93mm.

Partial pressure of any volatile constituent of a solution
is equal to the vapour pressure of any constituent
multiplied by mole fraction of that constituent.

o
P —Ps _ 50-45 —

o Xsolutc = 50 = “tselute
P

1 4
Pr =P X, +PyX,, = 440"5“”"3

=0l

=88+96=184;
POX, =Y P ﬂﬁ: = 0478
PP pl 124 p -
The decrease in vapour pressure of benzene by addition
ofnaphthalene is an example of colligative property.
Change in vapour pressure of solvent or change in
boiling point ofsolvent may also be duc to formation

ofhydrogen bond and or intcraction between solvent
molccules and solutc moleculcs.
2.619
2.619+4.556
= 0.365

Thus composition of ethanol in vapour
=1-0.365=0.635

Only (a) describes the Raoult's law correctly among

the given choices.

Composition of methaiol in vapour =

p” —ps _n 195—192-5 /l/l(f[
0 | 95 ~ 100
p n+N 19 AS+}{A
— M=4524

In solution showing posilive type of deviation the
partial presswre of each component of solution is greater
than the vapour pressure as expected according to
Raoul('s law.

In solution ofmethanol & benvene methanol molecules
arc held together duc to hydrogen bonding as shown
below.

18.

19.
20,

21.

22,

23.
24.

26.

27.

28.

29.

390.

CHEMISTRY
SOLUTIONS

®)

(a)

()
(a)

@
@

G
(d)

(b)

(©)

(d)

®)

CH, CH,

———C])—H————([)—H————é—H————

On adding benzene, the benzene molecules get in
between the molecules of methanol thus breaking the
hydrogen bonds. As the resulting solution has weak
intermolecular attraction, the escaping tendency of
alcohol & benzene molecules from the solution
increases. Conscquently, the vapour pressure of the
salution is grcater than the vapour pressurc as cxpected
fion1 Raoult's law.

Foran idcal solution, AH_ ... =0

AH= AH, + AH, + AH; (According 1o Hcss's law)
i.c., foridcal solutions there is no changcein magnitude
of the attractive forces in the two components present.

For theidcal solution, AH_, andAV . =0
Themixture of CCl, + CHCI; shows positive deviation
idcal bchaviour.
Inthis case liquid pair shows positive deviation and
the reason is same as in Q. 17.

Raoult's law is not applicablc (o solutcs which dissociatc
or associate in the particular solution.

CCl, + CHCl; isthconly cxampleofnon-ideal solution.
According to Raoult’s law, the relative lowering in
vapour pressure of a dilute solution is equal to niole
fraction of the solute present in the solution, vapour
pressurc is not a colligative property.

Thus, statements (1), and (3) are correct.
Isomerization does not lead to change of concentration
olmole particles in the salution.

In (a) and (b) the solutes undergo micellization in
solution, and in (¢) the solutc undergocs dimcrization.
As a result the obscrved colligative properties will be
different than the normal values and in thioureai=1.
Colligative property in decreasing order
Na;PO,>Na,SO,>NaCl

Na;PO, — 3Na* +PO;” =4

Na,SO, — 2Na* +S0} =3

NaCl 3Na*+Cl" =2

If100¢cof 0.1 N HClismixedwitb 100 ccof 0.2 N HCl,
the normality of the final solution will bc0.15

val +N2\"2 = N_q\/_’; i.e.,
0.1x100+0.2x]100=N; x200

CH,

Both the solute and solvent will forin the vapour but
vapour phase will become richer in the more volatile
componcent.

Non-idcal solutions with positive deviation i.c., having
more vapour pressure than expected, boil at lower
tcmperaturc while those with negative deviation boil at
higher temperature than those of the components.
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