Chapter 2

Solutions

faera=

Multiple Choice Questions 7. A plant cell shrinks vyhen itis keptina ' .
(@ hypotonic solution (b) hypertonic solution
a‘gﬁao—ocﬂ'qmr (c) isotonic solution (d) pure water
) ) ) o U TSy HIfIepT fHgps iTar ¢ 519 39 v sirar @
What is the molarity of a solution containing 10 g @ FfIwREfaaEs o) 3w 9 aeag o
i ion? § .
of NaOH in 500ml of solution? © WARRARREY o Rased
500 firefieiter fafda & 10 T NaOH gt & Y faera , , ,
BT HIARAT T B 8. The osan?aotlc pressure of a solution can be in-
(@  025mol L1 (b 075 mol L-1 creasecd by
(@ Increasing volume
(c) o.5mol L1 (d) 125 mol L1 . .
(b)  increasing number of solute molecules
What will be the molarity of 30 ml of 0.5 M H,SO, (c) Decreasing temperature
solution diluted to 500 ml. (d) none
30 fieieIex 0.5 M H SO, BT ATHRUTER 500 firedltwitey URTERT &1 gedl &
fosar . AYerRdr ot ST (@) 3TdT de ATy
) o3M ) SEmM by faeT & 3707371 & dg & ATy
The molality of 648 g of pure water is ? @ STHADETE
648 TTH [GEN ST BT ATeTorcll aGT 81717 9. Low concentration of oxygen in blood and tissue
@  36m b 555m of people living at high altitude is due to
(@) low temperature
(c) 36m (d 555m .
(b)  low atmospheric pressure
The law indicates relationship between solubility (c) high atmospheric pressure
of gas in liquid and pressure is (d) none of these
(@) Raoults law (b) Henry’s law ferep SyaTé UR 16 AT auf & vad AT § 3
(c)  Vant Hoff law (d) none 3HTEAI=1 Y HigdT A 81 STdl & HROT:
Ta A fw & facraar a41 SHST <14 & AT TG B @ FEa (&) FH argEsed T
arrfar @ () JAIYISATEE () FIH A PIg T8l
@ “.35 e 1 I (b) %T\"T P : 10. What is the mole fraction of glucose in 10% w/W
(c) &S &I e ) T A BIETE glucose solution.
Among the following substances the lowest va- HWEIIWB’ITIT? R 10%w/W & ! I Al
pour pressure is exerted by '
(@)  Water (b) alcohol @ 001 b 0.02
(c) ether (d)  mercury () 003 (@ o004
: | Answer of MCQ |
3 A frd uery gRT aredy g19 HaA HH e ?
@ 3™ (b)  3TchIEe 1| 2[3]|4]|5|6|7]]8]9]10
(c) _SC?-R (d) TqIRT c b b d a b b b a
The system that forms maximum boiling azeo- Very short answer type questions:
trope is
(@) acetone-chloroform ﬂﬁﬁ%mg’”
(b) ethanol-acetone . .
11.  What is solution?
(c) n-hexane- n-heptane
(d) carbon disulphide- acetone faera aan &
ﬁmﬁmﬁﬁﬁnmmﬁwaﬁm Ans: A solution is a homogeneous mixture of two or more
(@ TUHEH &G (b)) $¥TE- e than two substances.
€) n-TRFA- n-TF (d) TETSRICPES-UIicH e U TarTdia fH8oT § 311 1 a1 & 3 37fas eryf
HTEdT e.
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Ans

13.

Ans-

14.

Ans

15.

Ans:-

16.

Ans:-

17.

Ans:-

Define Henry’s law ?

& & Fram & aftvfia o2

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

gy 37aReT ® foaft i &1 3 ee 3Tes Ard
U151 &b HHTUTAT 81T &.

State any two characteristics of ideal solutions.
31t faera & fos-el <1 faiuany fad .

Ideal solutions (a) obey Raoult’s law

(b)AHmMIx=0, AVmix = 0

31reRt faeaT (a) W3oe & 0 &7 UTe &3 &
(b)AHMIix=0, AVmix = 0

What is the unit of Kb?

Kb T HTh T &?
-Kkgmol™*

Give an example of negative deviation from
Raoult’s law ?

IM3e & a0 & BUTTHS faae1 &1 U 3eTe0T <.
Mixture of chloroform + acetone

FERIBH 37R ute &1 fagor

Define colligative properties.
3T ToTer Y afv vt &Y.
The properties which depends only on the number

of moles of solute particle but not on the nature of
solute particles.

U1 oTerd 3 hae Ao solute)d JAT UR R FHear
%,ﬁgéﬁuqﬁmqﬁ

What are isotonic solutions?

AR fafeaa s &

Solutions which have the same osmotic pressures
are called isotonic solutions.

U faeoq 5eT URTER0T g9 UM &1, 3+ JHURTIR
IELEE KA

Short answer type questions:

L ELEERE

18.

Ans:-

HET-12 AT TTH)

Define osmotic pressure.How it relate with molar-
ity (or concentration).

URTEROT 19 b1 fR9Tiyd a8 Qe a1 diedn 4
HaTafaad

The excess pressure that applied to the solution side
to prevent or stop the passage of solvent into solution
through semipermeable membrane is called Osmotic
pressure.

R )

Osmotic pressure is directly proportional to the molarity
(or concentration) of the solution at a given temperature.

TaC
aT
Ta CT
m=CRT

Where, 'R’ is a gas constant.

TRMERUT &I AP & [y 371996 19 DI JET DI
TRIRYT 19 Hed &, foedl Ffvea ama wR FeaT &1
YRTHROT 16 ARl (@7 AiGdT )db FHIUTC 81T 8.

Ta C

aT
Ta CT
m=CRT

561 R U T RIS .

19. Derive an equation to express the relative lower-
ing of vapour pressure for a solution is equal to
the mole fraction of the solute.
Ueh THIH0T cqd < 31 a1y o farera o1 3mafars
T H 31a9 399 3ufRa fama & At gyvs &
R AT 2.

Ans:- According to Raoult’s law, for a solution of volatile

liquids,
P=p1p,
If solute (component 2) is non-volatile, then
P=p,
=ploxl
=p °(1-x,) since, x +x, =1
P=P,P,’%,
P-P,°=P,%,
P P=P,°X,
Po-p
PU =XZ
1
Po-p

1

Pe
pressure and is equal to mole fraction (x,) of solute.

is known as relative lowering in vapou

M3 & U & 3R,

P=p,+p,

gfe famy (3799d 2 )37aTRMe 8,
P=p,

=p10X1

—n O(1- T =
=p°(1-x)) since, X +x, =1

FHEIRA. — g I6-wg-3w Tras Aeed Ravor g (2024)
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Ans:

HET-12 AT TTH)

22.

. PO-P

1

» po—— I IMATED dTCTd B 3TaTH Hel STl &
51 faror & Hier YTST & aRTeR BT &,

If 1g of solute (molar mass=50 g mol™) is dissolved
in 50 g of solvent and the elevation in boiling
point is 1 k.calculate K, of the solvent.

17T fa@d (AR GorHT= 50 UTH Ao 50 UTH faeimas
¥ g1 @ U7 SHST FaYIS H 399 1k & K AT BN
Given,

mass of solute=1g

Molar mass of solute =50 g mol*

Elevation in boiling point, AT =1 k

Mass of solvent =50 g

Since, AT, =k m

1x1000 2

50x50 5

“

where, “m” is molality, m=

23.

m 2
fearmar g,

fa@a &1 gaarA™=19

faeg &1 5ok gagH=, =50 g mol*

FIYATD o 3AT, AT =1k Ans
fa@Ta® &1 gaadH=50 g

AT, =k,m

P - 1x1000 _ 2
50x50 5

m 2

K =

, =25

24.

Define osmosis and reverse osmosis.

YRTEROT 3R Ufa@ ™ GRIER0T &) afyynfid &3

Osmosis :The passage of molecule from lower
concentration to higher concentration through
semipermeable membrane is called Osmosis.

Reverse Osmosis : When a pressure larger than the
osmotic pressure is applied to solution then solvent
molecules start passing from solution into solvent.
This is called reverse osmosis.

RIIRT: 316k URT fgieet GR1 310[341 &1 Ay Aiear
Tl faeras A 3= gigdr are faeaa &1 31R 799 &Y
URTHRUT HEd &.

{7}

Ans:

Ans:

IccbH (UTd@TH JURTEROT : 579 IS STd 31T URTHR0T &9 A
31feres &1, 3 faea & TRB @aT 10 9 fawmas &
3101341 &1 oA fama A fa@raes o 3R 8 @irar 833
&l 3UchH URTHIU] HEd &.

Differentiate between molality and molarity.
What is the effect of change in temperature?
BIAedl Ud Bierdl 3 37 &Y argqE afiadT )
ST 9T YT USdT 87

Molality : (a)The number of moles of solute
present in one kilogram of the solvent is called
molality. (b)effect of temperature: independent of
temperature.

Molarity :(a)The number of moles of solute present
in one litre of solution is called molarity.

(b) effect of temperature: molarity changes with
temperature.

A dT (a) Tb fhaum fadmas o 3ufd famg &
Tl &Y JTHT BT HleTeoicl PEd &,

(bYdTT TR YHTE: IS U9Td TE .

TRl ()0 oiieR famaT § 3ufid faerg &1 Are) ot
AT B ARl HEA &,
g@;mqm:mﬁqﬁaﬁmmmﬁwﬁwﬁaﬁ?

Calculate the mass percentage of Aspirin(C,H,0,)
in acetonitrile (CH,CN) when 6.5 gram of Aspirin is

dissolved in 450 gram of acetonitrile.

UfRafE (C H,0,) BT THAT UfaRTd FATd HX 51d 450
U™ (CH3CN) ¥ 6.5 UTH UfRafe ger
g3 d.

: Mass of solution = 6.5+ 450 =456.5 g

mass of aspirin x 100
mass of solution

Mass % of aspirin

6.5 x 100
456.5
=1.424%

Why an increase in temperature observed on
mixing chloroform and acetone?

FEARIGH $I 51 PHICH & |19 fiemar sirar & ot
ATIHTH 9¢ STaT & 41 ?

The bonds between chloroform and Acetone
molecule are dipole-dipole interactions.But on
mixing, the molecules starts forming hydrogen
bonds(H- bond) which are stronger bonds. Resulting
in the releasing of energy.This gives rise in
temperature.

FARIBTH 37073 U4 Teer 3103t ¥ Regda 3nasdor
BT 8. 379 FmRIB 3R g &1 3mua & firemr
ST & A1 $7cb a1 8183151 9§ [F &1 371 & 59
PHRUT 311 o 814 71T & . 37 ATIHH ¢ ST e.
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LONG ANSWER TYPE QUESTIONS:
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25.

Ans:

HET-12 AT TTH)

Calculate the temperature at which a solution
containing 54 g of glucose (C,H O, in 250 g of
water will freeze. (K, for water = 1.86 K Kg mol™).

250 UTH 5Ted & 54 UTH [T 98 a9 AT BT
f>ra u? g% faea= s (&w TATm?

(31 bT K =1.86 K Kg mol™).
mass of glucose, W,=54 g

Molecular mass of glucose, M,=180g mol*
Mass of water, W =250 g
K, for water =1.86 K Kg mol*
Applying formula,
K, x W, x 1000
AT = ——————
M, x W,

1.86 x 54 x 1000
180 x 250

2.23k

Te=T7-4T,
=273-223k

=27077 k
To[eh1ST T G|, W = 54 g
To[eh15T T HIeIR GOIHT M =180 gmol-1
5o bl GOIHTH, W =250 g
ST BT K, =1.86 K Kg mol?

K, x W, x 1000

M, x W,

AT =

f

1.86 x 54 x 1000
180 x 250

=223 K
T,=To-4T,
=273-223K

=27077 K

((q )
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