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Vision  and Mission

• Vision:

➢ To become a renowned centre of outcome based learning, and work towards
academic, professional, cultural and social enrichment of the lives of
individuals and communities.

• Mission:

➢ Focus on evaluation of learning outcomes and motivate students to inculcate
research aptitude by project based learning.

➢ Identify, based on informed perception of Indian, regional and global needs, the
areas of focus and provide platform to gain knowledge and solutions.

➢ Offer opportunities for interaction between academia and industry.

➢ Develop human potential to its fullest extent so that intellectually capable and
imaginatively gifted leaders may emerge.
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Syllabus and Course Outcome of  

Quantum Mechanics 

Syllabus: Introduction to quantum Mechanics, Wave-particle duality,

Matter waves, Wave function and basic postulates, Time dependent and

time independent Schrodinger’s Wave Equation, Physical interpretation

of wave function and its properties, Applications of the Schrodinger’s

Equation: Particle in one dimensional and three dimensional boxes.

CO2: Students will be able to acquire knowledge of fundamental

concepts, principles of quantum mechanics to understand numerous

atomic and molecular scale phenomena.
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Lecture Plan to Quantum Mechanics

S. 

No
Topics

Lectures 

required

Lect

. No.

1
Introduction to Quantum Mechanics, wave particle 

duality and matter waves
1 10

2
Wave function and basic postulates, physical 

interpretation of wave function and it’s properties. 
1 11

3
Derivation of time dependent Schrödinger’s wave 

equation.
1 12

4
Derivation of time independent Schrödinger’s wave 

equation
1 13

5
Application of Schrödinger’s wave equation -Particle in 

one dimensional box.
1 14

6
Application of Schrödinger’s wave equation -Particle in 

three dimensional box.
1 15
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Content

• Introduction to Schrodinger's Equation

• Types of Equations 

• Solution of one dimensional Equation

• Solution of three dimensional Equation.

• Degeneracy of Energy Levels.

• Suggested reference books & links from NPTEL/IIT/RTU 

Plateforms

• Important questions.
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Introduction

• The Schrödinger equation is a linear partial differential equation that

describes the wave function or state of a function in a quantum-

mechanical system.

• To generalizing the concept of matter waves, Schrödinger

discovered the equation of propagation of the wave function

associated with the particle. This equation is termed as the

Schrodinger wave equation.

• The equation is named after Erwin SchrÖdinger, who postulated the

equation in 1925, and published it in 1926, forming the basis for the

work that resulted in his Nobel Prize in Physics in 1933.
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• Time dependent Schrödinger’s wave equation

• Time independent Schrödinger’s wave equation
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Applications of Schrödinger's Equations

Free particle in one dimensional box
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Free Particle in Three Dimensional Box
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Degeneracy of Energy Level

• If there are more than one Eigen functions corresponding to

one energy level, the state is known as degeneracy of energy

level and the number of wave functions is called order of

degeneracy.

• If order of degeneracy of an energy level is denoted by ‘g’

then the energy level is said to be ‘g’ times degenerate.

• If there is only one eigen function corresponding to one

energy level then energy level denoted as non-degenerate.
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Allowed energy levels in a three dimensional potential box is shown below:-
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Suggested Reference Books & links from 

NPTEL/IIT/RTU Plateforms
References:

1. Quantum Mechanics: Ajoy K. Ghatak and S. Loknathan (TMH)

2. Quantum Mechanics: Schiff (Tata McGraw Hill)

3. Engineering Physics: Malik and Singh (Tata McGraw Hill)

4. Engineering Physics: S. Mani Naidu (Pearson Education)

5. Concept of Modern Phyiscs: A. Baiser (Tata McGraw Hill)

6. Engineering Physics : Y. C. Bhatt (Ashirwad Publications)

7. Engineering Physics :  S. K. Sharma (Genius Publication)

8. Engineering Physics: D. K. Bhattacharya (Oxford Higher Education)

Suggested Links: 

1. https://nptel.ac.in/courses/115/102/115102023/

2. https://www.youtu.be/eyXoN6C6IKk (a video lecture by Prof. P. Balakrishnan IIT Madras)

3. http://youtu.be/TcmGYe39XG0 (a video lecture by Prof. P. Balakrishnan IIT Madras)

4. https://youtu.be/siM1MVvmIFA (a video lecture prepared by Prof. R. K. Mangal JECRC 
Jaipur)

5. https://youtu.be/7Pvb-UKPp78  (a video lecture prepared by Prof. R. K. Mangal, JECRC 
Jaipur)
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https://nptel.ac.in/courses/105/106/105106119/
https://nptel.ac.in/courses/105/106/105106119/
https://www.youtube.com/watch?v=Sa0WfA9UGG0


Important Questions 

1. Solve Schrödinger equation of a particle in a one-dimensional box for eigen values
and eigen functions. Show that the particle takes discrete energies.

2. Solve Schrödinger equation of a particle in a three-dimensional box for eigen
values and eigen functions.

3. Find the probability that a particle in a box can be found between 0.45a and 0.55a
where a is the width of the box and particles in the first excited state.

4. The wave function of a particle in its ground state in one dimensional box of length
L is given by Ψ= . Calculate probability of finding the particle with in an interval of
1 Å at the center of box of length L=10Å.

5. An electron confined to move in a one dimensional box of length 1Å. Find the
zeropoint energy and momentum of the electron in its ground state.

6. Find the probability that a particle in a box of width ‘a’ can be found between x=0
and x=a/n when it is in the nth state.

7. Find the probability that a particle in a box of 25Å can be found within an interval
of 5Å at the centre of the box when the particle is in ground state.

8. Answer the following questions with respect to a particle in a cubical box of side a-

(a)What is the order of degeneracy for nx+ny+nz=4

(b)What will happen to the degeneracy for nx+ny+nz=4 if the box is not
cubical but rectangular parallelepiped with side a, b, c, such that a=b≠c ?
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Thank You
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