Solutions JEE Main 2022 (July) Chapter-wise Qs Bank

Questions

Q1 - 25 July - Shift 1

The depression in freezing point observed for a
formic acid solution of concentration 0.5 mL L™ is
0.0405°C. Density of formic acid is 1.05 g mL .
The Van't Hoff factor of the formic acid solution 1s
nearly : (Given for water k= 1.86 K kg mol )
(A)0.8 (B) 1.1

(C) 1.9 (D)24

Q2 - 25 July - Shift 2

Two solutions A and B are prepared by
dissolving 1 g of non-volatile solutes X and Y.
respectively in 1 kg of water. The ratio of
depression in freezing points for A and B is

found to be 1 : 4. The ratio of molar masses of
Xand Y 1s:

(A)1:4
(B) 1:025
(C)1:020
D) 1:5

Q3 - 26 July - Shift 2

The elevation in boiling point for 1 molal solution
of non-volatile solute A 1s 3K. The depression in
freezing point for 2 molal solution of A in the same
solvent is 6 K. The ratio of K, and Ky 1.e., Ky/K; 1s

1 : X. The value of X is [ncarest integer|
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Q4 - 27 July - Shift 1

Boiling point of a 2% aqueous solution of a non-
volatile solute A 1s equal to the boiling point of 8%
aqueous solution of a non-volatile solute B. The

relation between molecular weights of A and B is.
(A) MA = 4MB (B) MB — 4MA
(C) M, = 8Mp (D) Mg = 8M,

QS - 27 July - Shift 2

When a certain amount of solid A is dissolved in
100 g of water at 25°C to make a dilute solution,
the vapour pressure of the solution is reduced to
one-half of that of pure water. The vapour pressure
of pure water 1s 23.76 mmHg. The number of
moles of solute A added is . (Nearest

Integer)

Assume moles of A to be less than moles of B

Q6 - 28 July - Shift 1

150 g of acetic acid was contaminated with 10.2 g
ascorbic acid (CsHsOg) to lower down its freezing

point by (x x 10")°C. The value of x is
(Nearest integer) [Given K;= 3.9 K kg mol ’;

Molar mass of ascorbic acid = 176 g mol ']

Q7 - 28 July - Shift 2
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A gaseous mixture of two substances A and B,
under a total pressure of 0.8 atm is in equilibrium
with an 1deal liquid solution. The mole fraction of
substance A is 0.5 in the vapour phase and 0.2 in
the liquid phase. The vapour pressure of pure

liquid A 1s atm. (Nearest integer)

Q8 - 29 July - Shift 1
If O, gas is bubbled through water at 303 K, the
number of millimoles of O, gas that dissolve in

1 litre of water 1s __. (Nearest Integer)

(Given : Henry's Law constant for O, at 303 K is
46.82 k bar and partial pressure of O, = 0.920 bar)

(Assume solubility of O, in water 1s too small,

nearly negligible)

Q9 - 29 July - Shift 2

'x" g of molecular oxygen (O,) 1s mixed with 200 g
of neon (Ne). The total pressure of the non-
reactive mixture of O, and Ne in the cylinder is 25
bar. The partial pressure of Ne is 20 bar at the
same temperature and volume. The value of X'

18

|Given: Molar mass of O, =32 g mol .
Molar mass of Ne =20 g mol ']

Q10 - 29 July - Shift 2
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1.80 g of solute A was dissolved in 62.5 cm’ of Space for your notes:
cthanol and freezing point of the solution was
found to be 155.1 K. The molar mass of solute A
is gmol .
|Given: Freezing point of ethanol is 156.0 K.
Density of ethanol is 0.80 g cm .
Freezing point depression constant of ethanol is

2.00 K kg mol ']
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Q1 (O) Q2 (B) Q3 (1) Q4 (B)

Q5(3) Q6 (15) Q7(2) Q8 (1)

Q9 (80) Q10 (80)
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Q1 (O
|[HCOOH]|=0.5ml1"
= (0.5ml x 1.05 gml™") HCOOH in 1L
= 0.525 g HCOOH in 1L
(0.525/46)
m =
lkg

mol [Assuming dilute solution]

AT, _ 0.0405x46 _

AT, =1IKim=1= = W
km 1.86x0.525

Q2 (B)
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Q3 (M)

ATb — iKbml ATf — lei'Ilz

AT, K,xI 3 1 K, 1
ey :>_:_:_X—
AT. K. x2 6 2 K, 2
&:lzle
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Q4 (B)

For A : 100 gm solution — 2 gm solute A

2/M
.. Molality = 2
0.098
For B : 100 gm solution — 8 gm solute B
8/ M
.. Molality = 5
0.092

(ATR)a =(ATy)p

.. Molality of A = Molality of B
2 g

" 0.098M, 0.092M,

2 92 _M,
98" 8 M,

1 M,
4261 M,

~. Mg =4.261xM,,

Q5(3)
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.+ Diliute solution given:

P°—P, “solute

—

p° "solvent
0 0
P7— P/z _ solute
P’ "solvent

“solvent 100

= =2.78mol
2 18x2

"solute ~

More accurate approach:

P°—P,  “solute

P, “solvent

0
P’ - P/z "solute
P/

A "solvent

100
"solute = "solvent = 1 = 5.55mol

Q6 (15)

#MathBoleTohMathonGo

To practice more chapter-wise JEE Main PYQs, click here to download the MARKS app from Playstore


https://bit.ly/3QvYdAV

Solutions JEE Main 2022 (July) Chapter-wise Qs Bank

Hints and Solutions MathonGo

150g CH;COOH
10.2g ascorbic acid = 0.058 moles

AT, =(xx10")°C
AT, =k, -molality

0.058

=3.90x x 1000
150

—1.5°C
—15%107'°C

Q7 Q)

YA =05= YB =0.5
PA — PB = (0.4 atm
P, =P°X,

PO =2

Q8 (1)
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p=K;xx
1 of
0.920 = 46.82x 10° bar x 2L T O
bar molof H,0
mol of O,

0.920 = 46.82 x 10° x

gt

0.920 =46.82 x n,,

0.920
= = nO
46.82x18 Y

= 1.09 x107 =n,,

p

—mmolof O, =1

Q9 (80)

O, + Ne

Xgm 200gm

Piota1 = 25 bar ; Pn. =20
P02 +P,. =25

P, =25-20=Sbar
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— 4+ —
32 20

X
132
> X 110
32
A mavonce I %632
5 32(x+320)
5x =x + 320
4x = 320

x:%:SOgm

Q10 (80)
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Mass of C;H:OH=625%x08=50g¢g

MathonGo

ATi=Ke X m
0.9- 1.8x1000
M, x50
M. = 2x1.8x1000 _ 30
0.9x50
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