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ECH-06: Physical Chemistry - |

Question 1

Two identical porous containers are filled with oxygen and an unknown gas. Oxygen gas escapes (effuse) through the hole in 120 second. Under similar
conditions, the unknown gas takes 112 seconds to escape/effuse. What is the molecular weight of the unknown gas? [Molecular weight of oxygen =32 g/mol]
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Question 2

One mole of an ideal gas occupies 10
liter (L) volume at 1 atm pressure.
What is the temperature of the gas?
[universal gas constant R = 0.082

L.atm.mol™.K']
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Question 3

Following Maxwell-Boltzmann distribution, what is the ratio of most probable speed and root mean square speed of a gas?
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Question 4

One mole of carbon dioxide gas
occupies a volume of 0.4 L at 300K
and 40 atm pressure. Calculate its
compressibility factor. Given universal
gas constant R = 0.082 L.atm.mol" .K"
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Question 5

For a gas obeying van der Waals
equation, the critical temperature
(T.) wvalue is 300K and critical
pressure (P.) wvalue is 70 atm.; what
is the wvalue of wvan der Waals
constant “b” (in liter/mol)?Universal

gas constant R =0.082 L.atm.mol™ K
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Question 6

When a capillary of radius “r’ is dipped in water, water rises to a height of 2 cm. How much water will rise in another capillary tube whose radius is one third of
the first one (r/3)?
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Question 7

What type of light (electromagnetic radiation) is used to measure crystal structure?
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Question 8

Among the following which are NOT extensive property? (1) Internal energy (U) (ll) Pressure (P) (lll) Enthalpy (H) (IV) Gibbs free energy (G) (V) Density (VI)
Entropy (S) (VIl) Surface tension
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Question 9

Suppose a sealed container having a weightless piston with 5 liter (L) gas inside. A constant external pressure 1.5 atm is applied to push down the piston. The
final volume of the gas is 4 L. Calculate the work done on the gas in Joules (J). Given 1 L.atm = 101.33 J
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Question 10

Suppose a gas obeys the law P(V-b) =
RT. What is the isothermal,
reversible work required to change
the volume of the gas from V, to
V., ?
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Question 11

One mole of a monoatomic ideal gas is
heated from 300K to 500 K at constant
volume. What will be the amount of
internal energy change (AU)? Given
for monoatomic gas, C, = (3/2)R; R =
8.314 J.mol'K"
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Question 12

What is the work done in free expansion against zero pressure of an ideal gas?
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Question 13

Calculate the standard enthalpy of
reaction: ZnO(s) + CO(g) Znls) +
CO.(g); Given AH(ZnO, s) = - 348.28
k] mol™; AH®(CO,, g) = - 393.51 kJ
mol™1; AH" (CO, g) = - 11053 kJ
mol~';: AH® (Zn, s) = 0

Zn0O(s) + CO(g) = Zn(s) + CO,(g) GG
G G AT 77T T . AH(ZnO, s)
= _ 348.28 kJ mol-'; AH%(CO,, g) = — 393.51
kI moF1; AH® (CO, g) = — 110.53 kJ mol
LAHP (Zn,s)=0

Question 14

For a Carnot engine, the efficiency is 50% and the temperature of the heat sink is 5°C. What is the temperature of the heat source?
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Question 15

What is the entropy of a pure solid at OK ?
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Question 16

What is the volume of 1 mole ideal gas at standard temperature and pressure?
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Question 17

The total pressure of a gas mixture containing nitrogen is 2.0 atm. If the partial pressure of nitrogen is 0.5 atm then what is nitrogen’s mole fraction in the
mixture?
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Question 18

At standard temperature and pressure,
the densitv of H> and HC1 gas is 0.09
gL and 1.5 gL respectivelv. Calculate
the vapour densitv of HCI gas.
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Question 19

How the mean free path of a gas molecule (l) varies with temperature (T)?
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Question 20

What is the ratio of the heat capacitv at
constant pressure (c;) to the heat
capacitv at constant volume {c.) for a
monoatomic ideal gas?
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Question 21

What is the unit of van der Waals constant “a”?
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Question 22

What is the mixture of ice and salt used for cooling below 0°C known as?
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Question 23

Which physical property of liquid is measured using a stalagmometer?

SHIETNTNINNGIE WIRNF LA O (PIN 43 AT 1 TI?

Question 24

Which one is a non-Newtonian fluid among water, blood, hexane, ethyl alcohol?
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Question 25

What is the crystal lattice structure of sodium chloride?
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Question 26

How the energy of an isolated system varies?
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Question 27

Which property of a system is constant in reversible adiabatic process?
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Question 28

What is the relation between enthalpy (H) and internal energy (U)?
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Question 29

The temperature of 1 mol ideal gas is raised from 100 K to 300 K at
constant volume. What will be the entropv change? C. = 32K and In{3) =
1.0986
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Question 30

What is the equation relating Gibbs free energy (G) with enthalpy (H), entropy (S) and temperature (T)?
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