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SSES Amravati’s Science College, Congress Nagar, Nagpur-440012 

DEPARTMENT OF PHYSICS 

COURSE MODULE AND SYLLABUS 

Course Title: Certificate Course on Physics behind Green Synthesis of 

Nanoparticles from Medicinal Leaves 

Course Coordinator: Dr. Sugandha V. Khangar 

Course modules:  

1. Introduction to Nanoparticles and Green Synthesis 

• Overview of nanoparticles and their significance 

• Principles of green synthesis and its importance in sustainability 

• Role of physics in guiding green synthesis techniques 

2. Quantum Mechanics and Nanoparticle Synthesis 

• Basics of quantum mechanics relevant to nanoparticle synthesis 

• Quantum confinement effects and size-dependent properties 

• Electron transfer processes in green synthesis methods 

3. Optical Properties of Nanoparticles 

• Plasmon resonance and its role in nanoparticle optical properties 

• Quantum dots and their applications in optoelectronics 

• Spectroscopic techniques for analyzing nanoparticle optical properties 

4. Microscopic Imaging of Nanoparticles 

• Principles of transmission electron microscopy (TEM) and scanning electron 

microscopy (SEM) 

• Atomic force microscopy (AFM) for nanoscale imaging and characterization 

• Understanding nanoparticle morphology and structure using microscopy 

5. Thermodynamics and Nanoparticle Stability 

• Thermodynamic aspects of nanoparticle formation and stability 



• Gibbs free energy and surface energy considerations 

• Strategies for controlling nanoparticle size and stability in green synthesis. 

6. Nanoparticle-Biomolecule Interactions 

• Physics of nanoparticle interactions with biomolecules 

• Drug delivery mechanisms and cellular uptake dynamics 

• Applications of nanoparticles in biophysics and medical physics 

7. Advanced Characterization Techniques 

• Fourier-transform infrared spectroscopy (FTIR) for molecular analysis 

• Raman spectroscopy for probing molecular vibrations 

• Dynamic light scattering (DLS) for nanoparticle size and zeta potential measurements 

8. Applications and Future Perspectives 

• Current applications of green-synthesized nanoparticles in physics-related fields 

• Emerging trends and future directions in green nanotechnology 

• Ethical and sustainability considerations in nanoparticle research and development 

 

Course Objectives: 

1) Understanding the Quantum Mechanical Basis 

2) Exploration of Optoelectronic Properties 

3) Mastery of Spectroscopic Analysis Techniques 

4) Expertise in Microscopic Imaging 

5) Investigation of Nanoparticle Dynamics 

6) Evaluation of Physical Properties 

Instructional Strategies: Theory class, Practical, Video clips, Models etc. 

Evaluation Strategies: Oral discussions and Final MCQ examination. 

 
 
 
 
 
 



Course Outcomes (COs):  

1.  Application of Quantum Mechanics: Apply quantum mechanical principles to predict 

and explain the optical, electronic, and magnetic properties of nanoparticles synthesized 

from medicinal leaves, enabling the design of nanomaterials with tailored properties. 

2. Proficiency in Spectroscopic and Microscopic Analysis: Demonstrate expertise in 

using spectroscopic and microscopic techniques to characterize the structural and optical 

properties of nanoparticles, interpreting experimental data through a physics lens. 

3. Skills in Nanoparticle Synthesis and Characterization: Acquire practical skills in 

synthesizing nanoparticles using green methods and characterizing them using advanced 

instrumentation, preparing for research and industrial applications in nanotechnology. 

4. Understanding of Nanoparticle-Biomolecule Interactions: Gain insights into the 

physics of nanoparticle-biomolecule interactions, elucidating mechanisms of drug 

delivery, cellular uptake, and biomolecular sensing for biomedical and biophysical 

applications. 

5. Critical Thinking and Problem-Solving Abilities: Develop critical thinking skills and 

problem-solving abilities by applying physics principles to address interdisciplinary 

challenges in green nanotechnology, fostering innovation and sustainability. 

Duration of course:  Ten weeks (30 Hours) 

 

Target Audience:  

• Physics undergraduates interested in nanotechnology 

• Researchers also seeking to deepen their understanding of green synthesis techniques from 

a physics perspectives. 

Prerequisites: 

• Basic knowledge of quantum mechanics and optics 

• Familiarity with laboratory techniques (preferred and mandatory) 

Certification: 

Participants who successfully complete the course requirements, MCQ type theory exam and a 

practical , will receive a certificate of completion highlighting their understanding of the physics 

behind green synthesis of nanoparticles from medicinal leaves. 

 



 

 

 

 



 

 

 



 

 
 
Practical / Project Work and Assessment 

• Hands-on practical work involving the synthesis and characterization of nanoparticles from 

medicinal leaves. 

• Attendance 

 

 

Distribution of marks: - 
             1. Hands on Practical work -                            30 M 

             2. Attendance -                                       10 M 

 

 

Week-wise Teaching Plan 

 

Week Hrs. Syllabus 

Week 1 3 
Overview of nanoparticles and their significance, Principles of green 

synthesis and its importance in sustainability, 

 Practical  

Week 2 3 
Role of physics in guiding green synthesis techniques.  

Basics of quantum mechanics relevant to nanoparticle synthesis, 

 Practical  

 

Week 3 3 Quantum confinement effects and size-dependent properties 

 Electron transfer processes in green synthesis methods practical related 

to synthesis, Practical 

Week 4 3 

Plasmon resonance and its role in nanoparticle optical properties,  

Quantum dots and their applications in optoelectronics, Spectroscopic 

techniques for analysing nanoparticle optical properties. 

understanding nanoparticle morphology and structure using microscopy, 

Practical 



Week 5 3 Principles of transmission electron microscopy (TEM) and scanning 

electron microscopy (SEM), Atomic force microscopy (AFM) for 

nanoscale imaging and characterization 

 Practical 

Week 6 3 

Thermodynamic aspects of nanoparticle formation and stability, Gibbs 

free energy and surface energy considerations, Strategies for controlling 

nanoparticle size and stability in green synthesis,  

Practical 

Week 7 3 

Physics of nanoparticle interactions with biomolecules, Drug delivery 

mechanisms and cellular uptake dynamics, Applications of nanoparticles 

in biophysics and medical physics, 

Practical 

Week 8 3 

Fourier-transform infrared spectroscopy (FTIR) for molecular analysis, 

Raman spectroscopy for probing molecular vibrations, Dynamic light 

scattering (DLS) for nanoparticle size and zeta potential measurements. 

Practical 

Week 9 3 Current applications of green-synthesized nanoparticles in physics-

related fields, Emerging trends and future directions in green 

nanotechnology, Ethical and sustainability considerations in nanoparticle 

research and development, Practical- Report preparation 

Week 10 3 Report Preparation (T) and Submission- Practical 
 

 
 
 
 



 

 
 
 
 
 



 

 

 



 

 

 



 

 

 

 



 

 
 
 



 

 

 
 
 
 
 



 

 

 



 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 



Shri Shivaji Education Society Amaravati’s  

Science College Congress Nagar, Nagpur 
Department of Physics 

 

Add-on Certificate Course on Physics behind Green Synthesis of Nanoparticles from 

Medicinal Leaves 

 

THEORY EXAM 

 

 

Date: 18/10/2023                                                                            Max. Time: 1 Hour  

Max. Marks: 60                                                                              Marks Obtained: 

________________________________________________________________________ 

 

     Student Name: ----------------------------------------------------------------------------------------- 

Note: i) All questions are compulsory  

          ii) Each question carries two marks 

          iii) Tick the correct option 

______________________________________________________________________ 

 

1.  What are nanoparticles?  

A) Particles with a size between 1 to 100 nanometers 

 B) Particles with a size between 1 to 100 micrometers  

C) Particles with a size between 1 to 100 millimeters  

D) Particles with a size greater than 100 nanometers 

2. Which physical property of nanoparticles makes them suitable for various applications?  

A) High density   

B) Large size  

C) High surface area to volume ratio  

D) Low reactivity 

3. What is the principle behind green synthesis of nanoparticles from medicinal leaves?  

A) Using harmful chemicals for synthesis  



B) Employing environmentally friendly methods  

C) Generating toxic waste during synthesis  

D) Increasing energy consumption during synthesis 

4. Which component of medicinal leaves is primarily responsible for nanoparticle 

synthesis?  

A) Carbohydrates B) Proteins C) Flavonoids D) Lipids 

5. How does the surface plasmon resonance phenomenon contribute to the optical properties 

of nanoparticles?  

A) It decreases the absorption of light  

B) It increases the scattering of light  

C) It enhances the absorption and scattering of light  

D) It has no effect on the optical properties 

6. Which physical phenomenon governs the stability of nanoparticles in solution?  

A) Brownian motion  

B) Electromagnetic induction 

 C) Newton's laws of motion  

D) Boyle's law 

7. What are the potential biomedical applications of nanoparticles synthesized from 

medicinal leaves?  

A) Drug delivery  B) Imaging C) Tissue engineering  D) All of the above 

8. How do the unique properties of nanoparticles enhance their effectiveness in targeted 

drug delivery?  

A) They decrease bioavailability  

B) They increase toxicity  

C) They improve stability  



D) They enhance specificity and reduce side effects 

9. What is the typical size range of nanoparticles?  

A) 1-10 millimeters B) 1-100 micrometers C) 1-100 nanometers D) 1-10 centimeters 

10. What property of nanoparticles makes them highly reactive in chemical reactions?  

A) Large size  B) High density  C) High surface area to volume ratio  D) Low surface 

area to volume ratio 

11. Green synthesis of nanoparticles involves:  

A) Using harmful chemicals  

B) High energy consumption 

C) Environmentally friendly methods  

D) Generating toxic waste 

    12. Which component of medicinal leaves is often responsible for nanoparticle synthesis?  

          A) Carbohydrates B) Proteins C) Flavonoids D) Lipids 

13. What phenomenon is responsible for the color changes observed in nanoparticles due to 

surface plasmon resonance?  

A) Absorption B) Scattering C) Refraction D) Diffraction 

14. What physical principle governs the stability of nanoparticles in solution?  

A) Boyle's law B) Archimedes' principle C) Brownian motion D) Newton's laws of 

motion 

15. What are the potential biomedical applications of nanoparticles?  

A) Drug delivery B) Imaging C) Tissue engineering D) All of the above 

16. How do nanoparticles enhance targeted drug delivery?  

A) By increasing toxicity  

B) By reducing specificity  

C) By decreasing stability  

D) By enhancing specificity and reducing side effects 

      17. Which property of nanoparticles is dependent on their size? 

A) Density B) Reactivity C) Surface area to volume ratio D) Color 

18. Which technique is commonly used to determine the size distribution of nanoparticles?  

A) Scanning Electron Microscopy (SEM)  

B) Atomic Force Microscopy (AFM)  

C) Dynamic Light Scattering (DLS) 

 D) X-ray Diffraction (XRD) 

19. Which technique provides information about the surface properties of nanoparticles?  

A) Transmission Electron Microscopy (TEM) 

B) Fourier Transform Infrared Spectroscopy (FTIR)  

C) Energy Dispersive X-ray Spectroscopy (EDS) 

D) X-ray Photoelectron Spectroscopy (XPS) 

20. What information can be obtained from a UV-Vis spectroscopy analysis of 

nanoparticles?  



A) Size distribution  

B) Elemental composition 

C) Optical properties 

D) Surface charge 

21. Which technique is used to determine the crystal structure of nanoparticles? 

 A) Scanning Electron Microscopy (SEM)  

 B) Atomic Force Microscopy (AFM)  

 C) X-ray Diffraction (XRD) 

 D) Transmission Electron Microscopy (TEM) 

22. What is one potential application of nanoparticles characterized by their surface charge?  

A) Drug delivery B) Catalysis C) Imaging D) Tissue engineering 

23. How can the information obtained from nanoparticle characterization techniques be used 

in material science?  

A) To improve manufacturing processes 

B) To develop new materials with specific properties 

C) To understand the behavior of materials at the nanoscale  

D) All of the above 

  24. What is the primary objective of green synthesis?  

           A) Maximizing chemical waste 

           B) Minimizing environmental impact  

          C) Maximizing energy consumption  

          D) Minimizing cost 

25.Which of the following is a characteristic of green synthesis methods?  

A) High energy consumption  

B) Use of toxic solvents  

C) Generation of hazardous by-products 

 D) Use of renewable resources 

26.Which of the following is a common method used in green synthesis? 

 A) Microwave irradiation B) Incineration C) Chlorination D) Hydrolysis 

27.Which technique is used to monitor the progress of green synthesis reactions in real-time?  

A) Gas chromatography  



B) Nuclear magnetic resonance spectroscopy  

C) Infrared spectroscopy  

D) Ultraviolet-visible spectroscopy 

28. What is a significant advantage of green synthesis over conventional synthesis methods?  

A) Higher cost B) Lower yield C) Reduced environmental impact D) Longer reaction times 

29.Which of the following is NOT a benefit of green synthesis?  

A) Reduced waste generation  

B) Enhanced energy consumption 

 C) Safer working conditions  

D) Utilization of renewable resources 

30.Which industry is particularly interested in green synthesis methods for product development?  

A) Automotive B) Textile C) Chemical D) Construction 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 



 

 

 

 



 



 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 



Shri Shivaji Education Society Amaravati’s 

Science College Congress Nagar, Nagpur 

Department of Physics 

Course Feedback on Add-on Course 

Physics behind Green Synthesis of Nanoparticles from Medicinal Leaves  

Undergraduate Course for Physics Students 

Duration: 1/08/2023 to 07/10/2023 

Name of Course Coordinator: Dr. S. V. Khangar 

Course Feedback Form 

Name: ____________________________________________________________ 

 

1) How would you rate the overall quality of the course content? 

☐  Excellent 

☐Good 

            ☐Average 

☐Poor 

2) How relevant was the course content to your professional or academic goals? 

 ☐Excellent 

 ☐Good 

             ☐Average 

 ☐Poor 

3) How would you rate the hands-on lab sessions and practical exercises? 

 ☐Excellent 

 ☐Good 

             ☐Average 

 ☐Poor 

4) How would you rate the availability and quality of resources (e.g., textbooks, online 

materials)? 

☐Excellent 

☐Good 

☐Average 

☐Poor 
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