
Q.1: Calculate the ratio of molecular volume to the actual volume of oxygen gas at standard temperature 

and pressure. (Diameter of oxygen molecule = 3A) 

Sol: Diameter of an oxygen molecule, d = 3A 

Radius, r =d/2 = 1.5 A= 1.5 x 10 - 8 cm
We know: 
Actual volume occupied by 1 mole of oxygen at S TP = 22400 cm3 

Molecular volume of oxygen, V = NA(4rrr3/ 3) 
Where, N is Avogadro's number= 6.023 x 1023 molecules/mole 

Therefore, molecular volume of oxygen ,V = 6.023 x 1023 x 3.14 (1.5 x 10 - 8)2 x (4/3) = 8.51 cm3 

Thus, ratio of the molecular volume to the actual volume of oxygen= 8.51/22400 = 3.8 x 1 o-4 

Q.2: The volume occupied by one mole of any (ideal) gas at STP is called molar volume (STP : O 0c, 1 

atmospheric pressure). Prove that molar volume is 22.4 litres. 

Ans: We know that the ideal gas equation: PV = nRT 

Where, R is the universal gas constant= 8.314 J moi-1 K-1 
n = Number of moles = 1 
T = Standard temperature = 273 K 

P = Standard pressure= 1 aim = 1.013 x 1 o5 Nm-2 

Thus, V = (nRT)/p 

= (1 X 8314 X 273)/( 1 013 X 105) 

= 0.0224 m3 

= 224 liters 

Thus, it is proved that molar volume of a gas at standard temperature and pressure is 22.4 liters. 

Q.3. The figure below is a graph of PV/T versus P for 1 x 10-3 kg of oxygen at two different temperatures. 

(i) What is the significance of the dotted plot? 

(ii) T1 < T2 or T1 > T2, which one is true? 

(iii) Find the value of PV/T where the curves come together on the y axis. 

(iv) In place of oxygen if we used 1 x 1 o-3 kg of hydrogen and we plotted similar graphs, would the value 

of PV/T be the same at the point where the curves come in contact with the y axis? 

If the answer is no, find the mass of hydrogen that would give the same value (for high temperature low 

pressure region of the graph). 

[Molecular mass of H2 = 2.02 u, of 02 = 32.0 u, R = 8.31 J moi-1 K-11 

y 

p- X 

Sol: 

(i) The dotted plot signifies the ideal gas behavior of oxygen as it is parallel to P -axis and it says that the ratio 

PV/T remains constant even when P is changed. 

(ii) The dotted line in the plot stands for an ideal gas. At temperature T 1 the curve of the gas is closer to the 
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