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                                                    WINTER– 16 EXAMINATION 
                                        Model Answer                                                         Subject Code: 

Important Instructions to examiners: 
1) The answers should be examined by key words and not as word-to-word as given in the model answer 

scheme. 
2) The model answer and the answer written by candidate may vary but the examiner may try to assess the 

understanding level of the candidate. 
3) The language errors such as grammatical, spelling errors should not be given more Importance (Not 

applicable for subject English and Communication Skills. 
4) While assessing figures, examiner may give credit for principal components indicated in the figure. The 

figures drawn by candidate and model answer may vary. The examiner may give credit for any equivalent 
figure drawn. 

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values 
may vary and there may be some difference in the candidate’s answers and model answer. 

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer 
based on candidate’s understanding. 

7) For programming language papers, credit may be given to any other program based on equivalent 
concept. 

 

ModelAnswer  

Q 1. Attempt any TEN of the following :                                                                    20                                            

a) Give the classification of capacitor . State the unit of capacitor. 

Ans: [Classification 1 ½ , Unit of capacitor ½ ] 

 

The unit of capacitor is Farad (F) 

b) Define amplification factor and transconductance of JFET. 

Ans:[ Each definition for 1M , formula optional] 

 Amplification Factor :  Amplification Factor is defined as the ratio of change in Drain to Source      Voltage (ΔVDS) to 

17213 
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change in Gate to Source Voltage (ΔVGS) at a constant ID . 

                                           

  Transconductance : Transconductance is defined as the ratio of change in Drain current (ΔID) to   change   in Gate to 

Source Voltage (ΔVGS) at a constant VDS.  

                                          

c) Give the applications of Zener diode. 

Ans:-Applications- ( any two) 

1) Voltage regulator 

2) Reference voltage generator 

3) Waveshaping networks 

4) Mosfet  Protection  Device 

d) Define frequency and bandwidth of an amplifier. 

Ans: [Each definition for 1M] 

(Note : Instead of frequency  , frequency response term more  related  to amplifier. ) 

Frequency response  : It is the graph between various input frequency  versus gain. 

 Bandwidth : The range of frequency over which the voltage gain of an amplifier is greater than or  equal to 70.7% 

of maximum value  is known as bandwidth of an amplifier. 

e)  State the typical values of knee voltage for silicon and germanium diode. 

Ans:[Typical values of each 1M] 

 The knee  voltage for a silicon diode is 0.6 V  ( or 0.7 V) and that for a germanium diode is 0.2V ( or 0.3 V) . 

f) Give the classification of ICs. 

Ans :[Correct classification 2M]  
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g) State the need of filter. Define filter. 

Ans. [Correct answer- 2 marks] 

 Need of the filter: The output of a rectifier contains ac and dc components. If such a dc is applied in an electronic 

circuit, it will produce noise and therefore to keep the ac components away from the load, filter circuits are used, which 

removes the ac components and allows only dc components to reach the load.  

Definition of filter:  It is a circuit which removes ac component from rectifier output. 

h) State the types of JFET. Draw their symbol. 

Ans :[Types ½ M, symbols 1 ½] 

There are two types of JFET 

  1 .  N-channel JFET     

  2.   P-channel JFET   

     

  

i) Draw a transfer characteristics of JFET. 

Ans: [ Correct characteristics 2M] 
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        Transfer characteristics of JFET : 

 

 

 

 

j) State the two advantages and disadvantages of Integrated circuits. 

Ans. [Any 2 advantages  1M, any 2 disadvantages  1M]  

Advantages of IC’s are:  

1. The physical size of an IC is extremely small (generally thousand times smaller) than that of discrete 

circuits.  

2. The weight of an IC is very less as compared to that of equivalent   discrete  

    circuits.  

3. The reduction in power consumption is achieved due to extremely small size of IC.  

4. Interconnection errors are non-existent in practice.  

5. Temperature differences between components of a circuit are small.  

6. Close matching of components and temperature coefficients is possible.  

7. In case of circuit failure, it is very easy to replace an IC by a new one.  

8. Active devices can be generously used as they are cheaper than passive  

    components.  

 

Disadvantages of IC’s are:  

1. It is not possible to directly fabricate inductors.  

2. The initial cost to be incurred is high  

3. Power dissipation is limited.  

4. ICs are very delicate and need extra care while handling  

 

k) Draw the symbol of LED and varactor diode. 

Ans :[ Each symbol 1M]  
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Symbol of Varactor diode 

 

l) Define resistor . Give classification of resistor. 

Ans: [Definition 1M, classification 1M] 

Definition of resistor: A resistor is an electrical component that limits or regulates the  

                                       flow of electrical current in an electronic circuit.  

 

Classification of resistor: 

 

Q2. Attempt any FOUR  of the following :                                                  16                                         

a) Define electronics and explain its applications in atleast three fields . 

   Ans a.[ Electronics Definition 1M ,Any three applications 3M] 

  Definition of electronics: Electronics is the branch of science that deals with the study of flow and 

control of electrons and the study of their behavior and effects in vacuums, gases, and semiconductors 

devices using electrons.            
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Applications of electronics in different fields: 

 1. Communication and Entertainment: a) Wire communication or Line communication. b) Wireless 

communication. The examples of wire communication are Telegraphy, Telephony, Telex and 

Teleprinter. The examples of wireless communication are radio broadcasting, TV broadcasting, and 

satellite communication. 

 2. Defense: The most important application is RADAR. 

 3. Industrial Applications: Electronic circuits are used to control thickness, quality, weight and 

moisture. They are also used to amplify weak signals.  

4. Medical sciences: Electronics helps doctors and scientists in the diagnosis and treatment of various 

diseases. E.g. X-rays, ECG , Oscillography and Short-wave diathermy units. 

 5. Instrumentation: Instrumentation plays very vital role in research field and industry. E.g. Cathode 

Ray Oscilloscope (CRO), Frequency counter, Signal generator and Strain gauges 

b) Draw  and explain  VI characteristics of Zener diode . 

Ans  [ Characteristics 2M , Explanation 2M] 

 

 

The characteristics are similar to that of an ordinary silicon PN junction diode.  

  It indicates that the forward current is very small for voltages below knee voltage and large for 

voltages above knee (i.e. cut in) voltage. 

  The reverse characteristics curve indicates that negligible reverse saturation current flows until we 

reach the breakdown (i.e. Zener) voltage Vz . 

 The breakdown has a very sharp knee, followed by an almost vertical increase in reverse current. 

 The voltage across the zener diode is approximately constant and equal to Zener voltage VZ over most 

of the zener breakdown region. 
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  It will come out of the breakdown region, when the applied reverse voltage is reduced below the 

Zener breakdown voltage 

 

c) Draw output characteristics of CE configuration of BJT and show all three region. 

Ans:  [Correct characteristics with three regions -  4M] 

 

d) Draw and explain working of crystal oscillator . 

Ans.[ Circuit Diagram 2M ,working 2M] 

Circuit Diagram : 

 

 

 Working  :  When the D.C power is switched on, the noise voltage of small amplitude appearing at the base gets 

amplified and appears at the output. This amplified noise now drives the feedback network consisting of a quartz 

crystal and a capacitor C. Thus the crystal is excited by a fraction of energy feedback from the output to the input. 

The crystal is made to operate as an inductor L so that the feedback network consists of series resonant LC circuit. 

 This is possible only, if the frequency of oscillations fo is in between the series resonant frequency fs and the 

parallel resonant frequency fp of an electrical equivalent circuit of a crystal, Thus, the frequency of oscillations is 
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set by the series resonant frequency fs of the crystal. This produces the undamped oscillations of stable frequency 

fo. 

e) Draw a setup for operation of p-n junction diode in forward and reverse bias mode . Describe its 

operation with the characteristics. 

Ans: [Setup diagram – 1M each , characteristics 1M , operation 1M] 

Note : Any relevant diagram can be consider. 

Setup for operation of p-n junction diode in forward and reverse bias mode . 

 In forward bias mode 

 

 

 In reverse  bias mode 

 

 

 

 

 

 VI Characteristics of PN junction diode 
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Forward Characteristics: 

There is no diode current till the point A is reached. It is because of the fact, that the external applied 

voltage is being opposed by the barrier potential, which is 0.7 V for       silicon and 0.3 V for 

germanium. However, as the applied voltage is increased above this A, the diode current increases 

rapidly. 

             

 

            Reverse Characteristics: 

When the applied reverse voltage is below the breakdown voltage , the diode current is small and 

remains constant. This value of current is called reverse saturation current When the reverse voltage is 

increased to a sufficiently large value, the diode reverse current increases as rapidly The applied reverse 

voltage, at which this happens, is known as break down voltage of a diode. 

f) Draw a single stage common emitter amplifier . Draw its DC equivalent circuit and state the function of 

each component . 

Ans: [Circuit diagram 1 1/2 M , Dc equivalent 1M , Function of components 1 1/2M] 

Circuit Diagram: 

  

Function of components: 
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 R1, R2 and RE  : The potential divider biasing is provided by resistors R1, R2 . It R1, R2 and RE  

provides good stabilization of the operating point against temperature and transistor parameter 

variations . 

 CC1 and CC2  : The capacitors CC1 and CC2 are called the coupling capacitors used to block the 

AC voltage signals . CC1  connects   AC  input from source to the transistor base while CC2 

connect  

 CE  :  The capacitor CE works as a bypass capacitor. It bypasses all the AC currents from the 

emitter to the ground and avoids the negative current feedback. It increases the output AC 

voltage. 

 RL  : The resistance RL represents the resistance of whatever is connected at the output. It may be 

load resistance or input resistance of the next stage.  

                              DC equivalent circuit of Single stage CE amplifier :   

 

 

 

   

 

3. Attempt any four of the following                                                                                                16 

a) Describe construction and working of LED. 

Ans: ( Construction fig. – 1 mark, working fig. – 1 mark, Explanation – 2 marks) 
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b) Define inductance. State the unit of inductor and give specifications of inductor. 

Ans:( Definition- 1 mks, unit- 1 mks, specifications ( any four)- 2 mks) 

 

Specifications of inductor: 

1) Inductance value 

2) Q factor 

3) Operating frequency range 

4) Power dissipation 

5) Core 

6) Size and mounting requirements 

7) Stary capacitance 
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c) Draw and explain construction of NPN transistor. 

Ans: ( Diagram – 2 marks, construction explanation – 2 marks) 

 

 

d) Compare CB, CE and CC configurations of BJT. 

Ans: (any four points – 4 marks) 

 

e) Derive the relation between α and β. 
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Ans:- ( Proper relevant derivation- 4 

 

 

 

f) Describe the operation of two stage RC coupled amplifier with the help of neat circuit diagram and frequency 

response. 

Ans: ( circuit diagram – 2 marks, frequency response- 1 mks, description- 1 mks) 
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4.  Attempt any four of the following 16 

a) Draw and explain Zener diode as a voltage regulator. 

Ans:  ( circuit diagram – 2 marks, explanation – 2 marks) 
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b) Describe the operation of bridge rectifier with the help of neat circuit diagram and waveforms. 

Ans: ( circuit diagram- 2 mks, waveform- 1 mks, description- 1 mks) 
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c) Compare JFET and BJT. 

Ans: (1 mark for each point. Consider any four points) 
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d) Draw and explain astable multivibrator using transistor. 

Ans:- ( Diagram-1 ½  mks, waveforms- 1 ½ mks , explanation- 1 mks) 
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e) Draw a block diagram of regulated power supply. State the need of each block. 

Ans: -( Block diagram- 2 mks, need of each block- 2 mks) 
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02 M 

 

f) State the need of multistage amplifier. Compare RC and direct couple amplifiers with its frequency response and 

applications. 

Ans: ( Need of multistage amplifier – 2 marks, any two comparision – 2 marks) 

 

 RC  couple amplifier Direct couple amplifiers 

Frequency   
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response 

 
 

 

Application  1. In public address (P.A.) amplifier 

system. 

2. Tape recorders 

3. TV, VCR and CD player 

4. Stereo amplifiers 

 

1. In the operational amlifiers 

2. In the analog computation 

3. In the linear power supplies. 

 

5. Attempt any four of the following 16 

a) Define the following for P-N junction diode. 

i) Knee voltage 

ii) Peak inverse voltage 

iii) Reverse saturation current 

iv) Maximum forward current 

Ans:  (Each point – 1 mark) 
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b) Draw a circuit diagram Centre tap full wave rectifier with LC filter and explain the operation with waveforms. 

Ans: (  Diagram- 2 mks, waveforms- 1 mks, operation- 1 ks) 

 

 

Working:- 
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c) Draw a frequency response of single stage common emitter amplifier. Explain the effect of coupling capacitor and 

junction capacitor. 

Ans:  - ( Frequency response- 2 mks, effect of capacitor- 2 mks) 

 

 

Effect of coupling capacitor and junction capacitor: 

Due to coupling capacitor and junction capacitor voltage gain reduces. 

1) Amplifier gain reduces due to coupling capacitor C1, C2 at low frequencies. Because coupling capacitors will 

offer high reactance and hence they will act as a open circuited. 

2) At high frequency voltage gain reduces due to internal junction capacitance of transistor. Because these 

capacitor offers very low reactance at high frequencies which will provide shunting effect across transistor 

junctions and hence votage gain decrease due to shunting effect. 

d) Explain Tunnel diode with its symbol, construction and working. 

Ans:  ( Symbol- 1 mks, construction- 1 ½ mks, working- 1 ½ mks) 
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 (any one symbol) 

 

 

 

e) Draw a circuit diagram of transistor as a switch and explain how transistor acts as a closed switch and open 

switch. 
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Ans: ( Each switch mode with neat diagram-2 mks)  

 

 

 

f) Differentiate between P-N junction diode and Zener diode. 

Ans: (Any  four points – 4 marks) 
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6. Attempt any four of the following 16 

a) Describe the formation of unbiased P-N junction diode with suitable diagram. 

Ans: ( Diagram – 2 marks, description – 2 marks) 

 

    Description : 

1. Joining n-type material with p-type material causes excess electrons in the n-type material to diffuse to the p-

type side and excess holes from the p-type material to diffuse to the n-type side. 

2. Movement of electrons to the p-type side exposes positive ion cores in the n-type side while movement of holes 

to the n-type side exposes negative ion cores in the p-type side, resulting in an electron field at the junction and 

forming the depletion region. 

3. A voltage results from the electric field formed at the junction is called barrier potential. 

 

b) Compare half wave, centre tap and bridge type full wave rectifier on the basis of  

i) Ripple factor 
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ii) Rectification efficiency 

iii) TUF 

iv) PIV 

Ans: (Each point 1 mark) 

      Half wave Centre tap Bridge type full wave 

Ripple factor 1.21 0.482 0.482 

Rectification efficiency 40% 81.2% 81.2% 

TUF 0.287 0.693 0.812 

PIV Vm 2 Vm Vm 

 

c) Draw and explain voltage divider bias network. 

Ans: ( Diagram – 2 marks, explanation – 2 marks) 

 

 

d) An amplifier has signal input voltage of 0.25 V and draws 1 mA from the source. The amplifier delivers 8 V to 

load at 10 mA. Determine  

i) Current gain 
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ii) Voltage gain 

iii) Power gain 

iv) Input resistance of this amplifier 

Ans: (each – 1 mks) 

 

 

e) Draw and explain constructional details of N-channel JFET. 

Ans: - 
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f) In full wave bridge rectifier Vm = 10 V, RL = 10 KΩ. find out VDC, IDC, ripple factor and PIV. 

Ans:  (each – 1 mks) 
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