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Course Description: 
The objective of this course is to develop basic and advance concepts regarding gases and 
liquids. 
The objective of the practicals is to develop skills for working in physical chemistry 
laboratory. 
By the end of the course, the students will be able to:

 Derive mathematical expressions for different properties of gas and liquid and 
understand their physical significance. 

 Apply the concepts of gas equations and liquids while studying other chemistry 
courses and every-day life.

 Handle stalagmometer and Ostwald viscometer properly.
 Determine the density of aqueous solutions.
 Dilute the given solutions as per required concentrations.
 Data reduction using numerical and graphical methods.

List of Experiments:

1. Gases
a. To verify the Charles law using Charles law apparatus
b. To determine the value of universal gas constant R using the reaction

Mg(s) + 2HCl (aq)  MgCl2 (aq) + H2 (g)

2. Surface tension measurements using stalagmometer
a. Determine the surface tension of a liquid by drop number method.
b. Determine the surface tension of a liquid by drop weight method.
c. Study the variation of surface tension with different concentration of detergent 

solutions. Determine CMC.



d. Study the effect of the addition of solutes on the surface tension of water at room 
temperature and explain the observations in terms of molecular interactions:

(i) sugar 
(ii) ethanol 
(iii) sodium chloride 

e. Study the variation of surface tension with different concentration of sodium 
chloride solutions.

3. Viscosity measurement using Ostwald’s viscometer
a. Determination of co-efficient of viscosity of two unknown aqueous solution.
b. Study the variation of viscosity with different concentration of sugar solutions.
c. Study the effect of the addition of solutes such as (i) polymer (ii) ethanol (iii) 

sodium chloride on the viscosity of water at room temperature and explain the 
observations in terms of molecular interactions

d. Study the variation of viscosity of water with the amounts of a solute and calculate 
the intrinsic viscosity at room temperature.

e. Determine the viscosity average molecular mass of the polymer (PVA) using 
viscosity measurements.

Details of the Lab Course

Session Name of Experiment Contact 
Hours

1 .
Determine the surface tension of aqueous solutions by drop number 4 

2 Determine the surface tension of aqueous solutions by drop weight 
method. 4

3 Study the variation of surface tension with different concentration of 
detergent solutions. Determine CMC. 4

4

Study the effect of the addition of solutes on the surface tension of water 
at room temperature and explain the observations in terms of molecular 
interactions:
(i) sugar (ii) ethanol (iii) sodium chloride 

4

5
 Study the variation of surface tension with different concentration of 
sodium chloride solutions. 4

6
Determination of co-efficient of viscosity of two unknown aqueous 
solution. 4

7 Study the variation of viscosity with different concentration of sugar 
solutions. 4

8

Study the effect of the addition of solutes such as (i) polymer (ii) ethanol 
(iii) sodium chloride on the viscosity of water at room temperature and 
explain the observations in terms of molecular interactions 4

9
Study the variation of viscosity of water with the amounts of a solute and 
calculate the intrinsic viscosity at room temperature. 4

10 Determine the viscosity average molecular mass of the polymer (PVA) 4



using viscosity measurements.
11 To verify the Charles law using Charles law apparatus 4

12
To determine the value of universal gas constant R using the reaction

Mg(s) + 2HCl (aq)  MgCl2 (aq) + H2 (g) 4

13 Test 4
14 Viva 4
15 Assignment 4

Total 60
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Evaluation Scheme:
No. Component Duration Marks

1.

Internal Assessment

20
 Quiz/Viva
 Observation & Record
 Attendance
 Model Exam

2. End Semester Examination 5 hr 80


