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SYLLABUS : Solution-Il : Azeotropic mixtures, Osmosis and osmotic pressure of solution, Elevation of boiling point of
the solvent, Depiession of freezing point, Collegative properties of electrolysis, Abnormal molecular masses

Max. Marks : 120
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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 youiself with the help of solution booklet.

Each correct 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.

The sheet 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.

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
questions. Each question has 4 choices(a), (b), (¢) and (d), out of
which ONLY ONE choiceis correct,

Q.1

Q.2

REsPoNsE GRID

The concentration in gms per litre of a solution of cane
sugar (M = 342) which is isotonic with a solution
containing 6 gms of urea (M = 60) per litre is

(a) 3.42 (b) 342  (c) 5.7 (d) 19
Osmotic pressurc of a solution containing 0.1 molc of
solutc per litrc at 273 K is (in atm)

@ X1x 00821 %273 (b) 01100821 x273
L 0.0821 % 273 L
(b) 0.1 082 ) (d) 0.0821

Q.3

Q.4

A solution contains non-volatile solute of molecular mass
M . Which of the following can be used to calculate
molecular mass of the solutc in terms of osmotic pressure
(m = mass of solutc, V = Volumc of solution and
n= Osmotic pressure)

@ M,= (%] VRT

V/ n

m b1 m -
(©) M, :(V]ﬁ d) ™, =(VJ Rl
The solution containing 4.0 gm of a polyvinyl chloride
polymer in 1 litre of dioxane was found to have an osmotic
pressure 6.0 x 10~* atnosphere at 300 K, the value of R
used is 0.082 litre atmosphere mole 'K~ 1. The molecular
mass of thc polymer was found to be
(@ 3.0 x 10?2 (b) 16> 10°
(¢) 5.6x10* d) 6.4 x 102

b ™, =(2)R
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Q.5 Which of the following solution in walcr posscsscs (he
highest value of elevation in Boiling point ?
(@ 0.1 M NaCl () 0.INBaCl,
(¢c) 0.IMKCl (d) Nonc of thcse
The molal elevation constant of water = 0.52°C molal !. The
boiling point of 1.0 molal aqucous KCl solution (assuniing
compleic dissociation of KCl) should be
(a) 100.52°C (b) 10L.04°C
() 9948°C (d) 9896°C
The molal boiling point constant for water is 0.513°C kg
mo!"!. When 0.1 mole of sugar is dissolved in 200 ml of
waier, the solution bails under a pressurc of one atmosphcere
al
(a) 100.513°C (b) 100.0513°C
(c) 108.256°C (d) 101.025°C
The clevation in boiling point of a solution of 13.44g of
CuCl, in | kg of water using the following information will
be (Molecular weight of CuCl, = 134.4 and K, = 0.52 K
molal 1)
(a) 0.6 (b) 005 (c) 0l
When common salt is dissolved in water
(a) melting point of the solution increases
(b) boiling paint of the solution incrcascs
(¢) boiling point of the solution decrcases
(d) both melting point and boiling point decreases
Q.10 A solution of I molal concentration of a solut¢ will have
maximum boiling point elevation when the solvent is
(a) Ethyl alcohol (b) Acelone
(c) Benzenc (d) Chlorofonn
Q.11 Molal cryoscopic constant of water is | 80 K kg mole 1. A
solution containing 6.00 g of pure acetic acid in | kg of
watcr will show a depression of freezing point which is
(a) 0.18K
) 036K
(c) Sligbtlygreatcrthan 0.18K
(d) Slightly Icss than 0.36 K
Q.12 The frcering pointofasolution prepared from 1.25 gm of a
non-clectrolytc and 20 gm of water is 271.9 K. Il molar
depression constant is | 86K mol~!, thenmolarmass of the
solute will be
(@) 1057

Q.6

Q.7

Q.8

(d 02
Q.9

() 1067 (c) 1153 (d) 939

Q.13 Dry air was passed successively through a solution of 5 gm
of a solutc in 80 gm of water and then through purce walcr.
The lossin weight of solution was 2.50 gn and that of pure
solvent 0.84 gm. Whatis the molecular weight ol the sotute?
(a) 7031 (b) 7143 (¢) 7143 (d) 0

Q.14 Given that AT is the depression in freezing point of the
solvent in a solution of a non-volatile solute of molality

n, the quantity glo[%J is equal to
(a) rcro (b) onc
(¢) three (d) Nonc of the above
Q.15 What is the cffcct of the addition of sugar on the boiling
and freezing points ol water 7
(a) Both boiling point and fieezing point increases
(b) Both boiling point and freczing point decrcascs
(c) Boiling point incrcases and frcczing point decrcases
(d) Boiling point dccrcascs and {rcezing point incrcascs
Q.16 0.440¢ ofa substancc dissolved in 22.2 g ofbenzenc lowered
the freczing point of benzene by 0.567°C. The molccular
mass of the substance (K;= 5.12°C kg mol 1y,
(a) 1789 (by 1778
() 1767 (d) 1756
Q.17 Therclationship between the valucs of asmotic pressurc of

0.1 M solutions of KNO3(#) and CH;COOH(A) is:

i i b) B>R
R _ B SB
@ BB R+B LR
© B>R (@ R=h

Q.18 Which of the following salt has the same value of van’t
Hoff factor i as that of K;[Fe(CN)] ?
@ AlL(SOy);, (b) NaQl
(© Na,SO, (d) AI(NOS),

Q.19 The van’t Holf factor calculated from association daia is
always... thancalculated from dissociation data.
(a) lcss (b) more
(c) samne (d) moreor less
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Q.20 Van'tHoll factor i

Normal molecular mass

(a)

Observed molecular mass

Observed molecular mass
Normalmolccular mass

(b

(¢) Lcss than onc in case of dissociation
(d) More than one in case of association
Q.21 The molecular mass of aceticacid dissolved in water is 60
and when dissolved in benzene it is 120. This difference in
behaviour of CH,;COOH is because
(a) walcr prevents association of acclic acid
(b) acctic acid docs not fully dissolve in water
(c) acetic acid fully dissolves in benzene
(d) acctic acid docs not ionizc in benzenc

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

Codes:

(a) 1,2 and 3 arccorrcct (b) 1 and2 arc corrcct

(¢) 2 and4arecorrecl (d) 1and3arecorrect

Q.22 Which one of the following statements is true ?

(1) The correct order of osmotic pressure for 0.01 M
aqucous solution of cach compound is
BaCl, > K Cl> CH,COOH> sucrosc.

(2) The osmolic pressure () of a solution is given by the
equation 1 = MRT, where M is the molarity of the
solution.

(3) Raoult's law statcs that the vapour pressurc of a
component over a solution is proportional to its mole
frraction.

(4) Two sucrosc solutions of same¢ molality prepared in
difTerent solvents will have the samce [icczing point
dcpression.

Q.23 At the same tcmpcerature, which of the following solution
will not be isotonic?

(1) 3.24 g of sucroseper litre of water and 0.18 gm glucose
per litre of water

(2) 3.24 gm of sucrosc per litre of water and 0.585 gm of
sodiuni chloride per litre of water

(3) 3.42 gin of sucrose per litre of water and 1.17 g of
sodium chloride per litre of watcr

(4) 3.42 gmofsucroscper litre and 0.18 gm glucosc in 0.1
litrc water

Q.24 Which statements are correct regarding osmotic pressure
(P), volume (V) and temperature (T) ?

1
(1) Poc V if T is constant

{(2) P o«TifVisconslant
{(3) PVisconstant if T is constant
{(4) Poc VIifTis constant

DIRECTIONS (Q.25-Q.27) : Read the passage given below
and answer the questions that follows :

A sysicm of greater disorder of molecules is more probable.
The disorder of molccules is rcllecied by the entropy of the
systcm. A liquid vapouriscs 1o form a morc disordcred gas. When
a solute is present, there is additional contribution to the entropy
of the liquid due to increased randomness. As the entropy of
solution is higher than thatof purc liquid, there is weaker icndency
1o form the gas. Thus, a solultc (non volatile) lowers the vapour
pressure of a liquid, and hence a higher boiling point of the
solution.

Similarly, the greater randomness of the solution opposes the
tendency to freeze. In consequence, a lower the teniperature must
be rcached for achicving the ¢quilibrivm between the solid
(frozen solvent) and the solution.

Elevation of B. P1. (AT, ) and depression of F.Pt (AT} ) of a
solution are the colligative properties which depend only on
the concentration of particles of the solute, not on their identity.
For dilutc solutions, AT, and AT ;arc praportional to the molality
of the solute in the solution.

- RT, M
AT, =Kym ; K, = Ebullioscopic constant = m
, y . T;ZM
and AT;= Kgn; K;= Cryoscopic constant = 1000 AH,,

(M =Molecular mass of the solvent)

200000 21.0000
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The values of Ky and K; both depend on the properties of the

— is almost constant.
N
[Troutan's rulc, this canstant for mast of the unassociated liquids
{nat having any strong bonding likc hydrogen bonding in the

liquid state is equal to 90 J/mol]

solvent. For liquids,

For solutcs undcergoing change of molccular statc in  solution
(lonization or association), the observed AT values differ from
the calculated ones using the aboverelations. In such situations,
the relationships are moditicd as

AT =iKym

AT =iKn
where /=Van’t Holl factor, greater than unity for lonization and
smaller than unity for association of the solute molecules.

Q.25 Depression of freezing point of which of the following
solutions does represent the cryoscopic constant of water ?

(a) 16% (w/w) aqucous solution of urca
(b) 100g of aqueous solution containing 18g of glucose
(¢) 59¢g of aqucous solution containing 9g of glucose
(d) 1M KCl solution in watcr.

Q.26 Dissolution of non-volatile solute into a liquid leads to the—
(a) dccrcasc of entropy
(b) increase in tendency of the liquid to freeze
(¢) incrcasc in tendency to pass into the vapour phasc
(d) dccrease in tendency of the liquid fo frecze

Q.27 To aqucous solution of Nal, incrcasing amounts of solid
I1gl, is added. The vapour pressure of the solution —
{a) decreases 10 a constant value
(b) increases 10 a constant value
{c) incrcascs lirst and then decrcascs
(d) rcmains constant because Hgl, is sparingly solublc in
waltcr.

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 one of which is the correct answer, You have to select the
correct choice.

(a) Statement-l is True, Statement-2 is True; Statement-2 is a
correct explanation for Statement-1.

(b) Statement-1 is True, Statement-2 is True; Statement-2 is
NOT a corrcct cxplanation for Statcment-1.

(c) Swatcment-l is Falsc, Statement-2 is Truc.

(d) Statemcent-l is True, Statcment-2 is Falsc.

Q.28 Statement-1 : Rcverse osmosis is uscd in the desalination
of sea water.

Statement-2 : When pressurcmorc than osmatic pressurc
1s applicd, purc watcer is squcczed out of the sca water
through the membrane.

Q.29 Statement-1 : Molecular mass of benzoic acid when
dectermined by colligative propertics is found high.
Statement-2 : Benroic acid dimeriscs.

Q.30 Statement-1 : Isotonic solutions do not show the
phenomenon of osmosis.

Statement-2 : Isotonic solutions have cqual osmotic
pressure.
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() Isotonic solution, (Conc.), =(Conc.),
~342x6
60

W) Wo Wi 6

TV, myV, 342x1 6Oxl’

, 342

@ n=2rT="1s 008212273
v 1
n m) Rl
T=mRT=M, = —|=—
(b) \Y; = P (v) n
b nv=2RT

m

s 6x107 X1 :ixo_oszlxmo; m=164x10’
m

®) BaCl, gives maximum (3) ions hence i1 shows highcest
clevation in boiling point.
AT, =imK,, =2x1%x0.52=1.04

T, =100+1.04=101.04*C

®)

0.1
¢) AT, =K, xm=0.513x] —x1000
@ 0, <k 0 551 2 i)

= 0.2565°C, Ty, =100+ 0.2565°C, Ty, =100.256°C

(@ AT, =iKym

CuCl, -» it #9GI
Assuniing 100% ionization, / = 3

ATy, =3%0.52x0.1=0.156=0.16

Common salt is non-volatilc and its b.p. incrcascs.
As benzene shows no association or dissociation thus
the solute has maxintum boiling point in benzene.

®)
©

(¢) Normal value of ATI — Kf)n =1 .80><6—60 =0.18%°

Acetic acid is a weak electrolyte and ionizes feebly,
hence 7 is slightly greater than unity.
K x1000xw  1.86x1000x1.25
Al, xW 20x1.1
=105.68=105.7

Molarmass=

@

Sx18x%x2.5
@ m=——=
0.04x80

(@ It concs out 1o be constant depending on the nature of
solute.

On adding solulc the boiling point of solution incrcascs
while freezing point of solution decreases.
_ Ky xwx1000  5.12x0.440 x 1000

ATy x W 0.567x%22.2

70.31

(c)

@ m =1789

. () KNO; is strong clectrolylc which dissociales into two

ions. Therefore, its vant Hoff factor is 2. Acetic acid
(CH;COOH)is a weak clectrolyte, it docs not dissocialc.
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So, its vant HofI'factor is l¢ss than that ofKNO3

~. Osmotic pressurcol 9.1 M KNO; > Osmolic pressure

0f0.1 M CH,COOH '

or P> P,
K;[Fe (CN),] dissociates as 3K* + [Fe (CN)]*, thus
1 molecule dissociates into four particles, in the similar
wayAl(NO;3); also gives four particles permolecule.
In case of association i < | while in dissociationi > |

Water prevents dimerization of acetic acid.

The extent of depression in freezing point varies with
the number of solute particles for a fixed solvent only
and it is a characteristic feature of the nature of solvent
also. So for two diffcrent solvents the cexient of
depression may vary ¢cven ifnumber of solulc particles
1s dissolved. Thus, statenients (1), (2) and (3)arecorrect.
Pair in the statcment (4) is not the pair of isolonic
solutions thus statements (1), (2) and (3) are correct.
Statcment (4) is (he only incorrect statement.
Cryoscopic constant K= AT¢ofsolution having unit
molality of normal solutes.

%1000
(59-9) %180
Since the solution has greater entropy (disorder) than
the pure liquid, so former has lesscr tendency 1o freczc
1.e., the temperature has to be lowered to freeze the
solution.
2Na*(aq)+ 2l (aq) + Hgl(s)

— 2Na*(ag)+ Hgl,> (ag)
The number of mole particlc decreascs from
4 (2Na*+ 21) 10 3 2Na*t+Hgl,2).
Hence, the colligative property will decrease or the
vapour pressure will increase (0 a constant value until
Nal is completely consumed.
1fa pressure larger than the osmotic pressure is applied
to the solution side, the pure solvent flows out of the
solution through scmi-pcrmceable membranc and this
phcnomenon is called as reverse osmosis.
Colligative propertics arc the propertics of solutions
containing non volatile solute. 1t is correct thatmolecular
mass of benzoic acid when determined by colligative
properties is found abnormally high. This is because
dimerisation of'benzoic takes place in solution resulting
high molccular mass. Therelore, Statement 1 and
Statement 2 are true and statement 2 is correct
explanation.
It is true that isotonic solutions don’t show the
phenomenon of osmosis. Isolonic solutions are those
solution which have samc osmotic pressure. Here both
statenient | and slateinent 2 are true and statement 2 is
correct explanation.

Molality of glucose solution, n =
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