Class 12 Chemistry
NCERT Solutions for Chapter 2 — Solutions
Intext Questions

2.1. Calculate the mass percentage of benzene (C¢Hs) and carbon
tetrachloride (CCls) if 22 g of benzene is dissolved in 122 g of carbon
tetrachloride.

Ans: Mass of solution = Mass of CsHe + Mass of CCla
=22g+122g=144 g

Mass % of benzene = 22/144 x 100 =15.28 %

Mass % of CCls = 122/144 x 100 = 84.72 %

2.2. Calculate the mole fraction of benzene in solution containing 30% by
mass in carbon tetrachloride.
Ans: 30% by mass of C¢He in CCla => 30 g CeHs in 100 g solution

.. no. of moles of CeHe,("Cshs) = 30/78 = 0.385

(molar mass of C;H, = 78g)
no. of moles of

70
CCI‘ {nCCI,‘} = — ={).455

154
NCeHg

* %CeHs ~ gy, +Neg,
0.385  0.385

" 0385+0455  oga 48

Xoo, = 1-0.458=0.542

2.3. Calculate the molarity of each of the following solutions
(a) 30 g of Co(NO3)26H,0 in 4-3 L of solution
(b) 30 mL of 0-5 M H,SO;, diluted to 500 mL.



Ans:
Mass of solute / Molar mass of solute
Volume of solution in litres

(a) Molarity of solution =

Mass of solute, Co(NO3),.6 H,O = 30 g. |
Molar mass of solute, Co(NO3),.6H,0 = 59 +2 X 14 + 6 X 16 + 6 x 18 = 291 g mol™.
Volume of solution = 43 L

-1
Molarity (M) =228 f((f';lf}m“ ) 0-024 mol L' = 0024 M
(v)  Volume of undiluted H,SO, solution (V) = 30 mL
Molarity of undiluted H,S0; solution (M;) = 0-5 M
Volume of diluted H,SOy4 solution (V;) = 500 mL
Molarity of diluted H,SO4 (M,) can be calculated as :

MIVI = Msz
or My = Y G0mL) x (0-5M) _ .93y
v, (500mL)

2.4. Calculate the mass of urea (NH2CONH,) required in making 2.5 kg of 0.25
molal aqueous solution.

Ans: 0.25 Molal aqueous solution to urea means that

moles of urea = 0.25 mole

mass of solvent (NH,CONH,) = 60 g mol™

/. 0.25 mole of urea =0.25 x 60=15g

Mass of solution = 1000+15 = 1015g = 1.015 kg

1.015 kg of urea solution contains 15g of urea

.. 2.5 kg of solution contains urea =15/1.015x2.5=37¢g

2.5. Calculate

(a) molality

(b) molarity and

(c) mole fraction of Kl if the density of 20% (mass/mass) aqueous Kl solution
is 1-202 g mL.

Ans:

Step . Calculation of molality of solution

Weight of Kl in 100 g of the solution=20g

Weight of water in the solution = 100 — 20 = 80 g = 0-08 kg

Molar mass of KI =39 + 127 = 166 g mol™.

, : No of gram moles of KI  (20g)/(166¢ mol !
Molality of solution (m) = =G S Er e B = ( E](é{.g fg) )

= 1:506 mol kg™! = 1-506 m.

Step Il. Calculation of molarity of solution



Weight of solution = 100 g ; Density of solution = 1:202 g mL",

. . Weight of solution (100g)
Vol f solution = = = §3-19 mL
olume of solation Density (1202g mL )
_ , __No. of gram moles of KI  (20g)/(166g mol )
Molarity of solution (M) = Volume of solution in litres (0-083L)

=1-45mol L' = 1:45 M

Step Ill. Calculation of mole fraction of Kl

ng = —MassofKI____ (08) _ _ .5 g
!'™ "Molar mass of KI (166g mol™")
Mass of water (80g)
n - _ .
H20 Molar mass of water  (18g mol™") 444 mol.
Ny B (0-12mol) _ 012 _ 0 '

K= i + My0 - (0-12 + 4.44)mol T 4.56

2.6. Hz S, a toxic gas with rotten egg like smell, is used for the qualitative
analysis. If the solubility of H.S in water at STP is 0.195 m, calculate Henry’s
law constant.
Ans: Solubility of H,S gas =0.195 m
=0.195 mole in 1 kg of solvent
1 kg of solvent = 1000g

1000

= _lﬁm =55.55 moles

_ 0195
" *HzS T 0.195+55.55

~ 0.195
55.745
- Pressure at STP = 0.987 bar
Applying Henry’s law,
. A _
_ K, = Hys _ 0.987
‘IHIS 0.0035

=0.0035

= 282bar

2.7. Henry’s law constant for CO: in water is 1.67 x 108 Pa at 298 K. Calculate
the quantity of CO; in 500 mL of soda water when packed under 2.5 atm
CO; pressure at 298 K.



Ans.:
Ky =1.67x10°Pa
Poo, =2.5am=2.5x101325Pa

Pro, 2.5x101325
. = == =1.517x107?
Yo" Ky 1.67x10°

For 500 mL of soda water, water present ~ 500 mL

500
= 500g = Th 27.78 moles

My 0 = 27.78moles

nCU; - -3
37,78 1.517= 10
, Mo, = 42.14x 10 mole
= 42.14mmol
= 42.14 x 1073 x44 ¢
= 1.854g

2.8 The vapour pressures of pure liquids A and B are 450 mm and 700 mm of
Hg respectively at 350 K. Calculate the composition of the liquid mixture if
total vapour pressure is 600 mm of Hg. Also find the composition in the
vapour phase.
Ans:
Vapour pressure of pure liquid A (PocA) = 450 mm
Vapour pressure of pure liquid B (PoB) = 700 mm
Total vapour pressure of the solution (P) = 600 mm
According to Raoult’s Law, P =P;xA + PI;.IB =P;Lxh +PE(1 - Xp)
(600 mm) = 450 mm X x4 + 700 mm (1 - xp)
= 700 mm + x4 (450 — 700) mm
= 700 - x4(250 mm)
_ (600 - 700)mm _ 4o
—(250 mm)
Mole fraction of A (x,) = 0-40
Mole fraction of B (xg) = 1-0-40 = 0-60
Py = Pyx, = (450 mm) X 0-40 = 180 mm

Py = Pgxy = (700 mm) X 0-60 = 420 mm

or RTY

Py 3 (180 mm)
Mole fraction of A in the vapour phase = Pr + Py ~ 180 + 420) — 0-30
P (420 mm) — 0-70

Mole fraction of B in the vapour phase = Py + Py (180 + 420) mm



2.9. Vapour pressure of pure water at 298 K is 23.8 m m Hg. 50 g of urea
(NH2CONH,) is dissolved in 850 g of water. Calculate the vapour pressure of
water for this solution and its relative lowering.

Ans:

P°=238mm

w, = 50g, M, (urea) = 60g mol™!
w, =850 g, M, (water)= 18g mol™!
To find: P and (P° - P)/P°
Solution: Applying Raoult’s law,

PP-FB  ny wy My
PD ﬂ]".‘ﬂz WI.IFMl"I'Wzi'IIMz
P® - p o 50/ 60
. P 850/18+50/60
- 98 o017
47.22+0.83
Putting P° = 23.8 mm, we have
23.8—-F,
P = 0017
=5 23.3—_!’5 = U.U]TPS
o, 1.017P, = 238
ar, P, = 23.4mm

L]

2.10. Boiling point of water at 750 mm Hg is 99.63°C. How much sucrose is to
be added to 500 g of water such that it boils at 100°C.
Ans:

Given AT, = 100-96.63=3.37°
Mass of water, w, =500 g

Molar mass of water, M, = 18g mol-!
Molar mass of sucrose, M 342g mol™]
To find: Mass of sucrose, w

Sohution: We know, AT, = i? * m

= Kbxﬂxluﬂ
2 W
My Xw XATy  342x500%3.37
= Y27 1000xK; T T 1000x0.52

w, =11082g
", Mass of solute, w, = 1.11 kg

2.11 Calculate the mass of ascorbic acid (vitamin C, C¢HsO¢) to be dissolved in
75 g of acetic acid to lower its melting point by 1-5°C. (K: for CH3COOH) = 3-9 K



kg mol?)
Ans:
MB x g'f'l.Tf x wﬁ
Ky
Mass of acetic acid (W,) = 75 g = 0-075 kg.

Depression in freeing point (AT;) = 1-5°C = 1-5K
Molar mass of ascorbic acid (Mg) =6 x 12 + 8 x 1 + 6 X 16 = 176 g mol™!

Molal depression constant (K9 = 3-9 K kg mol™
_ (176gmol ') x (1.5K) x (0-075kg) _

(3-9K kg mol 1)

Wg =

Wg 508¢g

2.12. Calculate the osmotic pressure in pascals exerted by a solution prepared
by dissolving 1.0 g of polymer of molar mass 185,000 in 450 mL of water at
37°C.

Ans:
Given: V = 450mL=045L

T = 37°C=310K

R = 8314kPaL K mol”
To find: nt =19

Solution: Applying the formula,
n = CRT= =RT
v

1.0g
185,000g mol™

1 1
x
185,000~ 0.45

x 8.314

r

% 10% PaLK ™! mol™! x 310K
= 3096Pa



