Course Title	:  Electronics
Course No. 	: Phy.Ed .526				Nature of course: Theory (T) + Practical (P)
Level		: M. Ed. in Physics			Teaching hour: 80 (32 T+ 48P)
Credit hours	: 3(2T+1P)				Period/week:2(T) +3pds/day/week/group (P)

Semester	: Second	
														
1. Course Description
This course   aims  to provide skill and knowledge in the field of electronics which can help the prospective science teachers teach with confidence at the higher level.
1. General Objectives
The general objectives of the course are as follows:
0. To provide the students with adequate theoretical knowledge of electronics.
0. To acquire knowledge of electronics.
0. To familiarize the students with the activities of some topics related to the course content and to enhance the practical knowledge related to Physics.

1. Specific Objectives and Contents
Part I: Theory

	Specific Objectives
	Contents

	Teaching hours 
(32)


	

· State and explain Superposition theorem and apply it in circuit analysis.
· Explain Thevenin’s theorem and apply it for circuit analysis.
· Describe Norton’s theorem and apply it for circuit analysis.
· Solve simple numerical examples related to above topics.
	
Units I : Circuit Analysis                        1.1 Superposition theorem
 1.2 Thevenin’s theorem
 1.3 Norton’s theorem


	
(5)



	


· Define mobility and conductivity.
· Explain the conduction mechanism in intrinsic and extrinsic semiconductor with the help of derivation.
· Solve simple numerical examples related to above topics.
	Units II : Physical Transport     
                 Phenomena in 
                Semiconducting Materials                             

2.1 Mobility and conductivity in 
Semiconductor
2.2 Conduction in intrinsic and   
        Extrinsic semiconducting materials.

	( 3 )     



	

· Explain the formation of P-N junction diode.
· Discuss the I-V characteristics of P-N junction diode.
· Explain application of junction diode as a half and full wave rectifier.
· Describe use of junction diode as a full wave rectifier by bridge rectifier.
· Explain LC- pi filter circuit
· Explain Zener diode as a voltage regulator.
· Solve simple numerical examples related to above topics.
	Units III :Characteristics of Diodes    
  3.1 PN- Junction diode
0. Diode characteristics
0. Half and full wave rectifier
  3.4 Bridge rectifier
  3.5 Filter circuit (L-C)
  3.6 Zener diode
	( 6)



	
· Explain briefly about the formation and symbol of bipolar junction transistor.
· Discuss the different biasing methods of transistor.
· Explain the transistor in CE-mode and its input and output characteristics.
· Introduce parameters like α and β of transistor.
· Describe transistor as an amplifier in CE- mode.
· Discuss calculation of amplifier gain.
· Solve simple numerical examples related to above topics.
	Units IV :Bipolar Junction Transistors 4.1 Transistor review
4.2 Transistor biasing
4.3  Input and Output characteristics of 
       CE- Mode
4.4 α and β of transistor
4.5 Transistor as an amplifier (CE- 
       amplifier)
4.6 Amplifier gain calculation
	(7)


	
· Describe decimal and binary numbers system and their inter conversation.
· Explain arithmetic of binary numbers system.
· Explain Boolean algebra.
· State and explain De-Morgan’s theorem.
· Explain half and full adders with their block diagram andtruth table.
· Solve simple numerical examples related to above topics.
	Units V : Digital Electronics                   5.1 Decimal and binary numbers
 5.2 Arithmetic of binary numbers
 5.3 Boolean algebra
 5.4 De-Morgan’s theorem
 5.5 Half adders and full adders.
	( 5)



	
· Explain operational amplifier and it as a voltage amplifier with negative feedback.
· Discuss operational amplifier as an adder and subtractor.
· Explain principles of oscillation.
· Describe Phase shift oscillator with circuit diagram.
· Explain Multivibrators and their following types:
1. A stable Multivibrator.
1. Mono stable Multivibrator.
1. Bistable Multivibrator or Flip-Flop Circuit.
· Solve simple numerical examples related to above topics.
	Units VI :Amplifiers and Oscillators       
 6.1 Operational amplifier
 6.2 Operational amplifier as a voltage 
      amplifier with negative feedback
 6.3 Operational amplifier as an adder 
and subtractor.
 6.4 Principles of oscillation
 6.5 Phase shift oscillator. 
 6.6 Multivibrators and their types

	(6)



Note: The figures in the parenthesis indicate the approximate teaching hours for therespective units. 
Part II: Practical
	Specific Objectives
	Contents

	Teaching hours 
(48)

	
1. Obtain the wave form of A.C. mains supply using a Cathode ray oscilloscope.
1. Study the characteristics of P-N Junction diode.
1. Study a full wave bridge rectifier using a step down transformer with several output tappings.
1. Study the characteristics of Zener diode at forward and reverse biasing conditions. 
1. Use Zener diode to construct voltage supply at varying input voltage.
1. Study the characteristics of PNP transistors in CE-mode.
1. Study the characteristics of NPN transistors in CE-mode.
1. Study the operational amplifier for its input-output characteristics.
1. Use Operational amplifier waveform and use it as an adder and as a subtractor.
1. Construct Monostablemultivibrator and to study it's functioning for the estimation of the repetition frequency.
1. Construct and verify the truth table of OR, AND, NOT and NOR gates. (Using BJT).
1. Construct and verify truth table of OR, AND, NOT and NOR gates. (Using IC 7400, 7402).
1. Construct a resistive D/A ladder network and study its performances with and without Operational amplifier.
	1.   Cathode Ray Oscilloscope.
1. P-N Junction diode.
2.1 Characteristics of P-N 
Junction diode.
   2.2 Full Wave bridge rectifier.
2.3 Zener diode.
2.3.1 Characteristics of Zener
diode.
2.3.2 Zener diode as a voltage 
supply.
      3. Bi-Polar junction Transistors.
        3.1 Characteristics of PNP 
Transistors in CE-mode.
        3.2 Characteristics of NPN 
Transistors in CE-mode.
       4. Operational amplifier.
        4.1 Input and output characteristics.
4.2 Op-Amp as adder and subtractor
       5.MonostableMultivibrator and 
estimation of frequency.
        6. Logic Gates by using BJT and 
using IC 7400, 7402.
         6.1 OR-gate.
         6.2 AND-gate.
         6.3 NOT-gate.
       6.4 NOR-gate.
7.D/A ladder.

	



1. Instructional Techniques
4.1 General Techniques

· Lecture Method
· Demonstration Method
· Discussion Method
· Inquiry Method
· Project Method
· Collaborative Method

Note: Each student must come up with a project work individually or in group but with clear role and responsibility.  The teacher and students may decide the project work from the list above or alternative related to the course work.

4.2 Specific Instructional Techniques/Activities
· Unit I : Power point presentation, Demonstration, Preparation of charts, Project Method and field trip
· Unit II : Book review, Project Method and Power point presentation
· Unit III. Assignment for preparing charts, models and book review.
· Unit IV. Power point presentation, Field trip reporting, Demonstration, Book review


4. Evaluation Schemes (Internal and External assessment)

	Nature of the Course
	Internal assessment
	External/ Semester Examination
	Total marks

	Theory cum Practical
	40%
	60%
	100%


Note: Students must pass separately in internal assessment, external practical exam / viva and or semester examination.

5.1. Internal Evaluation
a. Theory + Practical: 40%
Internal evaluation will be conducted by course teacher based on following activities:
1) Attendance							5 points
2) Participation in learning activities				5 points
3) First assignment							10 points
4) Second assignment exam (term exam)				10 points
5) Third Practical Exam / Project Work				10 points
Total 								40 Points

5.2. a. Theory: External Examination (Full Marks - 40)  
	Examination Division, Office of the Dean, Faculty of Education will conduct final examination at the end of  the semester. 


Nature of the Question and marks allocated for Theory External Examination:
	Paper
	Nature of the Question
	Total

	Full Paper 40%
	Objective
	Subjective
	

	
	10 Q x 1 mark = 10
	6 Q x 5 marks = 30
	40


	Note: All questions are compulsory.

b. Practical External Examination (Full Marks – 20)
1. Laboratory Examination							15
2. Construction of teaching learning resources using computer skills/models and charts construction/ collection of materials/ Project work report/Record book	5

Note: The marking system will be changed to CGPA system as per the rule and regulation of the Academic council.
Recommended Books 
[bookmark: _GoBack]Thereja B.L. (2008), Basic Electronics and Solid State; S.Chand and Company Ltd., New Delhi. (For units- I,II,III,IV,V &VI)
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(5)

 

 

 

