
 
 

GOVERNMENT ARTS AND SCIENCE COLLEGE 

 NAGERCOIL – 629 004 

 

[ Affiliated to Manonmaniam Sundaranar University, Tirunelveli – 12 ] 

 

DEPARTMENT OF PHYSICS 

 

COURSE MATERIAL 

 

NAME OF THE SUBJECT : BASIC ELECTRONICS 

 

SUBJECT CODE         : SMPH51 

 

YEAR                                     : III B.Sc. PHYSICS 

 

SEMESTER         : V 

 

STAFF IN-CHARGE         : Dr. JAIN JOHN 

ASSISTANT PROFESSOR 

 DEPARTMENT OF PHYSICS 

Government Arts and Science 

College        NAGERCOIL. 

 Email : stanjain@gmail.com 

 Mobile No.:8220769969 

 

 

 
 



SYLLABUS – Manonmaniam Sundaranar University, Tirunelveli – 12 

PAPER VII 

 

BASIC ELECTRONICS 

Preamble: This course facilitates an understanding of circuit analysis 
semiconductor diode and transistor circuits and the basics of  operational 

amplifier. The paper does not need any special pre requisite except the 

basic ideas on Electricity and Electronics  at the school level and the 
learners are expected to gain knowledge to analyse and design electronic 

circuits  

 

UNIT-I: LINEAR CIRCUIT ANALYSIS  Constant voltage source, 

constant current source, conversion of voltage source into current source 

- Maximum power transfer theorem - Thevanin’s theorem - Norton’s 
theorem - hybrid parameters - determination of h parameter - equivalent 

circuit - the h parameters of a transistor.                    (12L)   

 
 UNIT-II: SEMICONDUCTOR DIODES AND DEVICES PN 

Junction - V – I characteristics - Crystal diode as a rectifier - Zener 

diode - V – I characteristics -Tunnel diode- Half wave rectifier-Centre 
tap full wave  rectifier - Full wave bridge rectifier - Comparison of 

Rectifiers - Filter Circuits - Types (capacitor filter, choke input filter, Π 

filter) -Zener diode as voltage stabilizer.                                                                                    
(11L)   

 

 UNIT-III: TRANSISTOR AMPLIFIERS Transistor action - 
Transistor connections - common emitter - common base -common 

collector - analysis of amplifiers using h- parameters - RC coupled 

amplifier - transformer coupled  amplifier - power amplifier - 
classification of power amplifiers (Class A, Class B and Class C) – 

 Push pull amplifier - FET charecteristics -  JFET characteristics.                                      

(14L)    
 



UNIT-IV: OSCILLATORS AND WAVE SHAPING CIRCUITS 

Feedback principle and Barkhaussen criterion - Hartley , Colpitt’s, and 
Phase shift oscillators using transistors – Astable - Monostable and 

Bistable multi vibrators using transistors - Schmitt trigger - clipping and 

clamping circuits - Differentiating circuit - Integrating circuit.                                            
(10L)  

  

UNIT-V: OPERATIONAL AMPLIFIER Op-Amp -  pin diagram- 
characteristics of ideal Op - Amp - DC and A.C analysis - bandwidth  - 

slew rate - frequency response - Op- Amp with negative feedback - 

applications - Inverting amplifier  - Non inverting amplifier - Voltage 
follower- Adder -  Subtractor - Integrator – Differentiator- Low  pass, 

High pass and Band pass filters  -Wien bridge oscillator.                                 

(13L)    
 

Books for study  

1. Principles of Electronics - V.K.Mehta & Rohit Mehta-S.Chand &Co.  
 

Books for reference  

1. Electronic fundamentals and applications - John D. Ryder –Prentice 
Hall  

2. Electronic principles - Malvino  

3. Electronic devices and circuits - David Bell- Prentice Hall 4. Basic 
Electronics - B.Basavaraj, H.N.Shivashankar-2 nd edition-University  

press  

5. Physics of semiconductor devices - Dilip K.Roy - University press. 



 

BASIC ELECTRONICS 

 

UNIT-I: LINEAR CIRCUIT ANALYSIS 

 

Constant voltage source, constant current source, conversion of 

voltage source into current source - Maximum power transfer 

theorem - Thevanin’s theorem - Norton’s theorem - hybrid 

parameters - determination of h parameter - equivalent circuit - the h 

parameters of a transistor. 

  

CONSTANT   VOLTAGE SOURCE 
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MAXIMUM POWER TRANSFER THEOREM 

 

 



 

 



 
 

THEVENIN’S THEOREM 

 



 

 

 

 



 

 

 

 

 

 

 

 



 



 

 



 

 

 



 

 

HYBRID PARAMETERS AND DETERMINATION OF H PARAMETER  

 



 

 

    



 

       

 EQUIVALENT CIRCUIT - THE H PARAMETERS OF A TRANSISTOR.         

 

 

 

 



 

 

 

 

QUESTIONS FROM PREVIOUS YEAR QUESTION PAPERS 

 

PART A 

In a p-type semiconductor the majority carriers are ––––––––– and the minority 

carriers are –––––––––.  

(a) Ions, holes (b) Holes, ions (c) Holes, free electrons (d) Free electrons, holes 

A pentavalent impurity has ––––––––– valence electrons.  

(a) 4 (b) 5 (c) 6 d) 3 

The interval resistance of a constant current source is  

(a) small (b) large (c) zero (d) infinite 

When a pentavalent impurity is added to intrinsic semiconductor it becomes  

(a) an insulator (b) pure semi conductor (c) p-type semiconductor (d) n-type 

semiconductor 

If the temperature changes, h-parameters of a transistor 

(a) may or may not change (b) do not change (c) also change (d) none of the above 

Thevenin's theorem reduces a two terminal network to a 

 (a) Constant current source with parallel impedance (b) Constant voltage source with 

a series impedance (c) One terminal network (d) Constant voltage source in parallel 

with a high impedance 

‘Diode’ belongs to the class of –––––––––– device 

(a) Active (b) Passive (c) Hyperactive (d) None of these. 

The band gap of Ge ~ –––––––––– Ev 

(a) 0.8 (b) 0.5 (c) 0.6 (d) 0.7. 

In a p-type semiconductor the majority carriers are ––––––––– and the minority 

carriers are –––––––––. 

(a) Ions, holes (b) Holes, ions (c) Holes, free electrons (d) Free electrons, holes 

A trivalent impurity has ––––––––– valence electrons. 

(a) 4 (b) 5 (c) 6 (d) 3 



The output current of an ideal current source is  

(a) zero (b) constant (c) dependent on load resistance (d) dependent on internal 

resistance 

To get the Thevenin’s voltage , you have to 

(a) short the load resistor (b) open the load resistor (c) short the voltage source (d) 

open the voltage source 

 

PART B 

 

Explain constant voltage source.  

Discuss the effect of temperature in semiconductors. 

Explain the concept of a voltage source. 

What do you understand by hybrid parameters? What are their dimensions? 

Explain Nortons theorem 

 What are intrinsic semiconductors? Explain briefly. 

What are the significant properties of semiconductor materials? Give two examples 

for Semiconductors.  

 Distinguish between intrinsic and extrinsic semiconductors 

State and explain maximum power transfer theorem. 

 

PART C 

 

State and prove Thevenin’s theorem.  

 Describe the formation of N and P type semiconductor. 

State and explain Norton's theorem. How is Norton's equivalent circuit related with 

the Thevenin's equivalent circuit? 

What do you mean by the h-parameters of a transistor? Give their nomenclature. 

Discuss the transistor circuit performance in h-parameters. 

Explain V-I characteristics of a diode 

State and prove Thevenin’s theorem. 

Explain the working of the junction diode and discuss its V-I characteristics.  

 What is meant by n-type and p-type semiconductors? Explain with neat diagrams 

State and explain Thevenin’s theorem and Norton’s theorem. 

 Explain constant current source. How will you convert voltage source into current 

source? 
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UNIT-II 

SEMICONDUCTOR DIODES AND DEVICES 

PN Junction - V – I characteristics - Crystal diode as a rectifier - Zener 

diode - V – I characteristics -Tunnel diode- Half wave rectifier-Centre 

tap full wave  rectifier - Full wave bridge rectifier - Comparison of 

Rectifiers - Filter Circuits - Types (capacitor filter, choke input filter, 

Π filter) -Zener diode as voltage stabilizer. 
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UNIT-III 

TRANSISTOR AMPLIFIERS 

 Transistor action - Transistor connections - common emitter - common 

base -common collector - analysis of amplifiers using h- parameters - 

RC coupled amplifier - transformer coupled  amplifier - power 

amplifier - classification of power amplifiers (Class A, Class B and 

Class C)- Push pull amplifier - FET charecteristics -  JFET 

characteristics  
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UNIT-IV 

OSCILLATORS AND WAVE SHAPING CIRCUITS 

Feedback principle and Barkhaussen criterion - Hartley , Colpitt’s, and 

Phase shift oscillators using transistors – Astable - Monostable and 

Bistable multi vibrators using transistors - Schmitt trigger - clipping 

and clamping circuits - Differentiating circuit - Integrating circuit.  
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UNIT-V 

OPERATIONAL AMPLIFIER 

Op-Amp -  pin diagram- characteristics of ideal Op - Amp - DC and 

A.C analysis - bandwidth  - slew rate - frequency response - Op- Amp 

with negative feedback - applications - Inverting amplifier  - Non 

inverting amplifier - Voltage follower- Adder -  Subtractor - Integrator 

– Differentiator- Low  pass, High pass and Band pass filters  -Wien 

bridge oscillator.              
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