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KU1DSCPHY111: Properties of Matter 
 

Semester Course Type Course Level Course Code Credits 
Total 

Hours 

I   DSC 100  KU1DSCPHY111   4 75  

   

Learning Approach (Hours/ Week) Marks Distribution Duration 

of ESE 

(Hours) Lecture + Tutorial  Practical CE ESE Total 

3  2  35   65  100 2  

 

Course Description  

This course introduces Properties of matter which includes topics in elasticity, viscosity, surface 

tension, and the kinetic theory of gases. Students can explore the principles of stress, strain, and 

Hooke’s law, including the analysis of elastic constants and the behaviour of materials under 

torsion and bending. The viscosity section covers Bernoulli’s theorem, Poiseuille’s equation, 

and Stokes' law, emphasizing the effects of temperature and pressure on fluid viscosity. Surface 

tension concepts such as molecular forces, surface energy, and capillary action are examined in 

detail. The kinetic theory of gases is discussed, with a focus on gas laws, molecular velocities, 

and Van der Waals equation. Laboratory experiments complement theoretical knowledge, 

offering hands-on experience with a variety of measurement techniques and physical 

phenomena. 

Course Prerequisite: Higher secondary level Physics 

Course Outcomes:  

CO No. Expected Outcome 
Learning 

Domains 
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1 Understand the concepts of load, stress, and strain, 

including Hooke’s law and stress-strain diagrams.  
U  

2 Understand different types of elasticity and analyse 

material behaviour and structural mechanics  
U, An  

3 Understand how fluids flow and behave under different 

conditions, and the properties of gases. Apply these 

principles to real-world situations in engineering and 

science. 

U, A  

4  Apply the basic principles regarding properties of matter 

and develop practical skills in measurement techniques 

and data analysis. 

A  

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 

 

Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1 3 3 2 3 3 2 1 

CO 2 3 3 2 3 3 2 1 

CO 3 3 3 2 3 3 2 0 

CO 4 3 2 1 2 3 2 1 

CO 5 3 3 3 3 3 2 1 

 

*Correlation level  0-None, 1-Slight, 2-Medium, 3-High 

 

COURSE CONTENTS 

Contents for Classroom Transaction: 
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DESCRIPTION HOURS 

1 

Elasticity  14 

1  Elasticity, Stress and Strain, Hooke’s law, Behaviour a wire under 

increasing load, Youngs modulus, Bulk modulus, Isothermal and 

adiabatic elasticity of a gas, Modulus of rigidity, Poisson’s ratio. 

4 

 

2   Relation connecting  various elastic constants Y, K, 

 done per 

unit volume in a deforming body. 

4  

3  Angle of twist and angle of shear, twisting couple on a cylindrical 

rod or wire, work done in twisting a wire or rod, Determination of 

modulus of rigidity dynamically-  torsional pendulum 

4  

4  Bending of beams, bending moment, Beam supported at its ends 

and loaded in the middle ( Non-uniform bending) 
2 

 
 Sections 12.1- 12.10, 12.12-12.17, 12.18 (3a), 12.20, 12.23    

Book 1 
 

2 

Hydrodynamics and Viscosity      10  

1 Streamline and Turbulent flows, Tubes of flow and equation of 

continuity 
2 

2 Energy possessed by a liquid, Bernoulli’s theorem 3  

3  Viscosity, critical velocity, flow of liquid through a capillary 

tube-Poiseuille’s formula  
3  

4 Stoke’s formula, Variation of  viscosity with temperature , 

Viscosity of gases. 
2  

   Sections 14.1-14.4, 15. 1-15.3, 15.6, 15.11, 15.13,  Book1   

3 Surface tension         10  
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1  Molecular forces, Free surface of a liquid tends to contract to 

smallest possible area, Surface tension, surface energy,  shape of 

drops  

 3 

2  Pressure difference across a curved surface, Expression for 

excess pressure on a curved surface - excess pressure inside 

spherical drop, air bubble  and soap bubble 

 4 

3 Shape of liquid meniscus in a capillary tube, angle of contact, 

capillary action  
3  

  Sections 16.1-16.6, 16.9-16.13, 16.17, 16.18, 16.21 Book 1  

4 

Kinetic theory of gases        11  

1  Kinetic theory of gases, pressure exerted by a perfect gas, root 

mean square velocity, deduction of gas laws on the basis of the 

kinetic theory 

4  

2  Boyle’s law, Avogadro’s hypothesis, Graham’s law of diffusion  3 

3  Kinetic energy of a molecule, value of the gas constant, Van der 

Waal’s equation, mean free path of a molecule. 
 4 

 Sections 15.1 - 15.10 Book 2   

5 

Practical Module 30 

Directions: AT least 4 experiments from the list and 2 experiments 

/activities designed by course faculty 
 

1. Find the moment of inertia of a rod, disc, ring- familiarisation of 

vernier callipers, screw gauge 

2. Find the angle of a prism using spectrometer 

3. Find the radius of a capillary tube using travelling microscope 

4. Determine  Moment of inertia of a flywheel 

5. Young’s modulus of the material of the bar - Uniform bending 

using optic lever 

6. Determine resistance and resistivity of given wire using 

potentiometer 

7. Determine rigidity modulus of a wire using torsion pendulum 

8. Coefficient of viscosity - Poiseuille’s formula  

9. Determine Refractive index of a liquid and material of the lens 
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 using mercury by liquid lens arrangement 

Essential Readings: 

1. Mechanics - Oscillations and Properties of Matter, J C Upadhyaya, Ram Prasad 

Publications, 2017. 

2. Elements of properties of matter, D.S. Mathur, 11 th Edn., S. Chand & Company Ltd, 

2007.  

Suggested Readings: 

1. A Treatise on General Properties of Matter - Chatterjee & Sengupta, New Central Book 

Agency (P) Limited, 2011. 

2. Properties of matter, Brijlal and N Subramanyam, Eurasia Publishing House Limited, 

1993. 

Assessment Rubrics: 

*Best out of two test papers  

** or any other activities like quiz, open book exam, group activity 

 

 

 

 

 

 

 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

 

 

100 

a) ESE 50 a) ESE 15 

b) CCA 25 b) CCA 10 

 i *Test Paper 10  i Punctuality 3 

 ii **Assignment/ Book-

Article review 
10 

 
ii Skill 4 

 iii Seminar/ Viva-Voce 
5 

 iii Record 

 

3 


