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UNIT IX 

ELECTRONIC DEVICES 

Topics of the Unit: 

1. Band theory of solids 

2. Intrinsic & Extrinsic semiconductor 

3. The p-n junction diode & its characteristic curve 

4. p-n junction as a rectifier 

5. Zener diode as a voltage regulator 

6. Specific purpose diodes (Photodiode, LED 

7. Junction transistor 

8. Transistor in common emitter configuration& its characteristic curves 

9. CE Transistor as a Amplifier 

10. Transistor as a Switch 

11. Transistor as a oscillator 

12. Logic gates  

13. Combination of gates 

14. Integrated circuit 
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GIST OF THE UNIT 

1) Semiconductors are the basic materials used in present solid state devices 

like diode, transistor, ICs,etc. they are elemental(Si, Ge)as well as 

compounds(GaAs,CdS etc). 

2) Lattice structure and atomic structure of consistent elements decide whether 

a particular material will be a insulator, metal or semi conductors. 

3) Pure semiconductors are called intrinsic. Semiconductors, ne=nh ie no. of 

electrons is equal to no. of holes. Holes are electron vacancies with an 

effective positive charge. 

4) The separation between conduction band and valance band on the energy 

level diagram is called Forbidden energy gap. 

5) For Germanium the forbidden energy gap is 0.7ev while it in 1.1ev silicon. 

6) The number of charge carriers can be changed by doping. Such 

semiconductors are called extrinsic semiconductors these are of 2 types (n-

type and p-type). 

7) Ne >>nh while in p-type semiconductors nh>>ne. 

8) N-type is obtained by doping Si or Ge with pentavalent  atomic(donors)like 

As,Sb,P etc,while  p-type is obtained by doping Si or Ge with trivalent 

atoms(acceptors) like B,Al,In, etc. 

9) nenh= ni
2
 , For insulators Eg > 3 eV. For semiconductors Eg is 0.2eV to 3 eV. 

10) Formation of  pn junction produces a depletion layer  consisting of 

immobile ion cores devoid of charge carriers with a width of 10
-3

 mm. 

11) Potential barrier is produced about 0.7 V for a silicon pn junction and 0.3V 

for Germanium pn junction. 

12) In forward bias ,the barrier is decreased while ,it increases in reverse 

bias.Hence forward current is more (mA) while it is very small (µA) in 

reverse bias. 

13) Diodes can be used for rectifying ac voltage. With the help of a capacitor or 

suitable filter ,a dc voltage can be obtained. 

14) There are some special purpose diodes. 

15) Zener diode is used as a voltage regulator. 

16) P-n junctions have been used to obtain many photonic or optoelectronic 

devices. Eg- photodiodes , 

Solar cells, LED and diode LASER. 
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17) Transistor can be an npn or pnp junction device.The central block (thin and 

lightly doped ) is called  ‘Base ‘ while the other electrodes are emitter and 

collector. 

18) The emitter-base junction is forward biased , while collector – base junction 

is reverse biased. 

19) The transistors can be connected in common emitter (CE), common collector 

(CC),and common base (CB) mode.The plot between Ic and VCE for fixed Ib , 

is called output characteristics, while the plot between IB and VCE is called 

input characteristics. 

20) Transistor can be used as an amplifier and oscillator. 

21) There are some special circuits which handle digital data consisting of 0 and 

1 levels. This forms the subject of digital electronics. 

22) The important digital circuits performing special logic operations are called 

logic gates.These are OR,AND, NOT,NAND and NOR gates. 

23) In modern day circuits, many logical gates or circuits are integrated in one 

single ‘chip’. These are known as Integrated circuits.(IC) 

 

Formulae of this Unit: 
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10.     (
    

   
) 

11. (a) OR operation, Y= A+B 

(b) AND operation Y=A.B 

(c) NOT operation Y= A  

12. Combination of gates 

(a) NAND gate is combination of AND and NOT gates. 

(b) NOR gate is combination of NOT and OR gates. 

(c) XOR gate is combination of two NOT gates, two AND gates and one OR 

gate.  
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            Types 

 

 

 

  

 

Identification of important topics /concepts for slow learners  

1) Difference between insulator ,conductor and semiconductor on the basis of  

Energy band diagram. 

2) Difference between n-type and p-type semiconductor on the basis of 

doping and energy band diagram. 

3) Definition of important terms like depletion layer,forward bias,and reverse 

bias,barrier potential, doping. 

4) Graph forward Bias and reverse bias of a p-n junction diode. 

5) Diode as rectifier-working and cicuit diagram with graph. 

6) Use of Zener diode as a voltage regulator 

7) CE Amplifier circuit with working and graph. 

8) Transistor as an oscillator circuit and working  

9) Logic gates-AND,OR,NAND,NOR,NOT, with symbols  and truth tables. 

10) Some simple digital circuits with combination of gates. 

 

IMPORTANT DERIVATIONS COVERING WHOLE UNIT (3 & 5 Marks) 

1. Distinguish between conductor , insulator and semiconductor on the basis of 

energy band diagram ? 

Ans.  

 Conductor-If there is no energy gap in the energy band diagram, the solid 

behaves as conductor. 

 Insulator -If there is a large energy gap in the energy band diagram, the solid 

behaves as insulator or bad conductor 

 Semiconductor - If there is a small energy gap in the energy band diagram, 

the solid behaves as a semiconductor. For Germanium Eg = 0.72 Ev, For 

Silicon         Eg = 1.1eV 

               Conductor                              insulator                         semiconductor 

Half wave 

rectifier 

Full wave 

rectifier 
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2. What is semiconductor diode . How a diode can be made  forward and reverse 

bias. Draw its V-I characteristic curve .  

Ans. A semiconductor diode is basically a p-n junction with metallic contacts 

provided at the ends for external voltage. 

 Forward bias: In forward bias, the p-type is connected with the positive 

terminal and the n-type is connected with the negative terminal. 

        Reverse bias : In reverse bias , the p-type is connected with the negative 

terminal and the n-type is connected with the positive terminal.  

 

                                                                 
3. What is zener diode. Draw V-I characteristic curve of zener diode. Explain its 

use as an voltage regulator with circuit diagram. 

Ans. It is designed to operate in the reverse breakdown voltage region 

continuously without being damaged. 

A zener diode has unique feature that voltage drop across it , is independent 

of current through it. 
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When the input d.c.voltage across zener diode increase beyond a certain limit 

i.e. zener voltage , the current through the circuit rises sharply , causing a 

sufficient increase in voltage drop across the dropping resistor R. As a result 

of it the voltage across zener diode remain constant and hence the output 

voltage lower back to normal value. 

 

 

4. What is junction transistor. Write its types with symbol. Giving circuit 

diagram of p-n-p transistor in CE draw input & output characteristic curve. 

Ans. A junction transistor is a three terminal solid state device obtained by 

growing a thin layer of one type semiconductor in between two thick layers of 

other similar type semiconductor 

Transistor are of two types- 

1.   n-p-n transistors- it consist of a thin section p-type semiconductor 

sandwiched between two thicker section of n-type 

semiconductors.  

                                                                                                                                                                               

                          n-p-n                      p-n-p                                                                      

  

2.   p-n-p transistor-it consist of a thin section of n-type semiconductor 

sandwiched between two thicker section of p-type semiconductors. 
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5. What is amplifier. Discuss use of n-p-n transistor as an amplifier with circuit 

diagram. What is phase relation between input & output waveform. 

Ans. A device which increases the amplitude of the input signal is called 

amplifier. 

In common emitter amplifier, input signal to be amplified is applied between 

base-emitter circuit and the output amplified signal is taken across the load 

resistance in emitter- collector circuit. 

                         

NPN Transistor as Common Emitter Amplifier:

Ie
Ece

Vce RL

E

B

C

N

N
P

●
●

●

Ebe

●

●

Input Signal

Output 

Amplified Signal

IcRL

+Vce

-Vce

Ib

Ic

 
There is a phase difference of π between input and output signal. 

6.   From the diagram shown below identify whether the diode is forward or 

reverse biased. 

(a)      -10 V   

  

               0V 

 

(b)                                                                                                                                                                       

+15 V               +  5 V 
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Ans.  (a) Forward bias   (b) Reverse bias. 

7. What is meant by rectifier? Discuss working of full wave rectifier with circuit 

diagram. Draw its input & output wave forms. 

Ans. Rectifier is a device which convert ac signal to dc. 

       

D1

RL

●

●

+PN Junction Diode as a 

Full Wave Rectifier:

D2

●●
A B

+

RL

●

●

●●
A B

D1

D2

RL

●

●

●●
A B

D1

D2

 
  

Working:-When the diode rectifies whole of the AC wave, it is called ‘full 

wave rectifier’. 

During the positive half cycle of the input ac signal, the diode D1 conducts and 

current is through BA. 

During the negative half cycle, the diode D2 conducts and current is through 

BA. 

  

8. (a) Draw transfer characteristic curve of Base-biased C-E transistor. 

           (b) Mention the region where the transistor used as switch & where as                                                         

Amplifier. 

Ans.                                                        Cut off region 

(a)                                                                    Active region 

 

                   Vo 

                                                        

                                                       Saturation region 
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                                       Vi 

(b) Switch- ON Switch- saturation region 

OFF-Switch-cut off region 

Amplifier – active region 

9. You are given two circuits as shown in Fig. Giving truth table identify the 

logic operation carried out by the two circuits.  

 

Ans. 

 (a) AND gate 

 

 

 (b) OR gate 

A B  ̅  =    ̅̅ ̅̅ ̅  ̅ =    ̅̅ ̅̅ ̅̅  Y =         
̅̅ ̅̅ ̅̅ ̅̅

   

0 0 1 1 0  

0 1 1 0   

1 0 0 1   

1 1 0 0   

 

10. Giving circuit diagram discuss working of transistor as an oscillator. 

Ans. 

 

A B Y’ =    ̅̅ ̅̅ ̅ Y =      ̅̅ ̅̅ ̅̅ ̅ 

0 0 1 0 

0 1 1 0 

1 0 1 0 

1 1 0 1 
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●

●

CL

●

Ece

●

L’
Transistor as an Oscillator:  

(PNP)

Ebe

Ic

E

B

C

P

P
N

●
●

●

●

●

K

L’’

Ib

Ie

Output RF Signal

I

I0

t
0

Saturation current

Saturation current

 
 

An oscillator is a device which can produce undamped electromagnetic 

oscillations of desired frequency and amplitude.    

      Tank circuit containing an inductance L and a capacitance C connected in 

parallel can oscillate the energy given to it between electrostatic and magnetic 

energies.  However, the oscillations die away since the amplitude decreases 

rapidly due to inherent electrical resistance in the circuit.  

 

                                           In order to obtain undamped oscillations of constant 

amplitude, transistor can be used to give regenerative or positive feedback 

from the output circuit to the input circuit so that the circuit losses can be 

compensated 

The frequency of oscillation is given by- 

F = 
 

     
 

11. What is logic gate. Name the basic gates. Give symbol, Boolean expression & 

truth table for AND gate. 

Ans.  

A logic gate is a digital circuit that follows certain logical relationship between 

the input and output voltage. 

AND gate  :- symbol             

 

                A 

                                                                   Y = A.B 

               B 

 

A B Y =A.B 

0 0 0 

0 1 0 

1 0 0 

1 1 1 
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13. What is half wave rectifier. Giving circuit diagram & input-output 

waveform explain its working. 

Ans. Half wave rectifier is a device which changes half cycle of ac to dc. 

PN Junction Diode as a 

Half Wave Rectifier:
D

RL

●

●

●

●

+

D

RL

●

●

●

●
+

No output

D

RL

●

●

●

●

 
  

Working:- In first half cycle of ac the diode is forward bias & conduct but in 

second half cycle the diode is reverse bias & hence not conduct. Hence it gives 

half dc. 

 

14. Distinguish between intrinsic & extrinsic semiconductor. 

Ans.  
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Distinction between Intrinsic and Extrinsic Semiconductor:

S. No. Intrinsic SC Extrinsic SC

1 Pure Group IV elements. Group III or Group V elements 

are introduced in Group IV 

elements.

2 Conductivity is only slight. Conductivity is greatly 

increased.

3 Conductivity increases with rise 

in temperature.

Conductivity depends on the 

amount of impurity added.

4 The number of holes is always 

equal to the number of free 

electrons.

In N-type, the no. of electrons is 

greater than that of the holes 

and in P-type, the no. holes is 

greater than that of the 

electrons.

 
             15.  What is a solar cell? How does it works? Give its one use. 

            Ans: Solar cell is device for converting solar energy into electricity. It is 

basically a p-n junction operating in a photovoltaic mode without external 

bias.  

 Working: When light photons fall at the junction electron-hole pairs are 

generated. those more in opposite direction due to junction field. These 

charges accumulate at the two sides of the junction and photo voltage is 

developed. 

 Use: It is used in calculators etc. 

 

SOME  IMPORTANT QUESTIONS FROM  PREVIOUS YEAR PAPERS                                                                                                                                                                              

(CHAPTER-ELECTRONIC DEVICES) 

 

1.In a semiconductor the concentration of electorns is 8*10
13 

cm
-3

 and that of holes 

is 5*10
12

 cm
-3

. Is a p-type or n-type semiconductor? 

Ans : As concentration of electrons is more than holes, the given extrinsic semi 

conductor is n-type. 
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2.The energy gaps in the energy band diagrams of a conductor, semiconductor and 

insulator are E1, E2 and E3. Arrange them in increasing order. 

Ans: the energy gap in a conductor is zero, in a semiconductor is ≈ 1eV and in an 

insulator is ≥ 3eV. E1=0, E2=1eV, E3≥3eV . E1 < E2 < E3. 

 

3. Find the truth table of following gates…. 

 

Ans  

Input Output 

A B Y=A+AB 

0 0 0 

1 0 1 

0 1 0 

1 1 1 

 

4. Find the truth table of following gates…. 

 

Ans :  

Input Output 

A B Y=A+AB 

0 0 0 

1 0 1 

0 1 0 

1 1 1 

 

5.Name the fundamental gates. 

Ans : OR, AND and NOT gates. 
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6.What is the width of dipletion layer in p-n junction diode?  

Ans : The depletion layer  in junction diode is of the order of micrometer  (≈10
-6

m) 

7.The current gain (α) of a transister in common base configuration is 0.98. What 

does It physically mean?  

Ans :The current gain α=0.98 means that 98% of charge carriers of an emitter 

reach the collector and constitute the collector current 

8.In the following diagrams, write which of the diodes are forward biased and 

which are reverse biased? 

 

Ans : The junction diode in figs (b) and (d) are forward biased and (a) and (c) are 

reverse biased. 

9.Name the gate obtained from the combination of gates shown if figure. Draw the 

logic symbol. Give the truth table of the combination. 

 

Ans : The gate is NOR gate the logic symbol is shown in fig  

Truth table of NOR gate: 

Input Output 

A B Y 

0 0 1 

1 0 0 

0 1 0 

1 1 0 

 

10.Name the logic gate shown in fig. and write its truth table. 
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Ans : . The given logic gate is NAND gate  

Truth table of  NAND  gate: 

Input Output 

A B Y 

0 0 1 

1 0 1 

0 1 1 

1 1 0 

 

11. Show the output waveforms(Y) for the following inputes A and B of 

(i) OR gate (ii) NAND gate 

 

Ans :  

12.A photodiode if fabricated from a semiconductor with band gap of 2.8eV. Can 

it detect a wavelength of 6000nm? Justify. 
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Ans : Energy corresponding to wave length 6000 nm is E=
  

 
 =3.3x10

-20
J=0.2 eV 

The photon energy of given wavelength is much less than the band gap hence it 

cant detect the given wavelength. 

13. For CE transister amplifier, the audio signal voltage across the collector 

resistance of 2 kΩ is 2V. Suppose the current 

amplification factor of the transistor is 100, 

find the input signal voltage voltage and base 

current if the base resistance is 1kΩ. 

Ans : Given Rc=2kΩ, RB=1k Ω, V0=2V, Input 

voltage Vi=? 

β = IC/IB=100 

V0= IC x Rc=2V 

IC=2/ Rc=10
-3

A 

Base current= IB= IC/β=10µA 

Base resistance, RB=VBB/IB 

Therefore Vi(VBB)= RB x IB = 0.01V 

14.Two amplifiers are connected one after another in series (cascaded). The first 

amplifier has a voltage gain of 10 and the second has a voltage gain of 20. If the 

input signal is 0.01 volt, calculate the output signal. 

Ans : Total voltage gain 

AV=A1 x A2= 200 

Voltage gain  AV=Output Voltage/ Input Voltage 

Output Voltage  V0= AV x Vi = 2V 

15.In a common emitter mode of a transister, the dc current gain is 20, the emitter 

curent is 7mA. 

Calculate (i)base current  and  (ii)collector curent. 

Ans : Given β=20, iE=7mA 

(i) β=iC/iB= iE-iB/ iB 

iB= ie/(1+ β) =1/3 mA 

(ii) iC = iE-iB= 20/3 mA 

16.A semiconductor has equal electron and hole concentration of 6*10
8
/m

3
. On 

doping with certain impurity, electron concentration increases to 9*10
12

/m
3
. 

(i) Identify the new semiconductor obtained after doping. 

(ii) Calculate the new hole concentration.  

Ans : (i) The doped semiconductor is n-type. 
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(ii) ne nh = ni
2
  

 nh = ni
2
/ ne=4x10

4
m

-3
 

17.A semiconductor has equal electron and hole concentration of 2*10
8
/m

3
. On 

doping with certain impurity, hole concentration increases to 4*10
10

/m
3
. 

(i) What type of semiconductor is obtained on doping. 

(ii) Calculate the new electron and hole concentration of the semiconductor. 

(iii) How does the energy gap vary with doping. 

Ans : Given ni=2x10
8
m

-3
, nh=4x10

10
m

-3
 

(i) p-type semiconductor 

(ii) ne nh = ni
2
 

ne = ni
2
/ nh = 10

6
 m

-3
 

New electron concentration = 10
6
 m

-3
 

Hole concentration =4x10
10

m
-3

 

(iii) Energy gap decreases on doping. 

18. The V-I characterstic of a silicon diote is given in fig. 

Calculate the diode resistance in forward bias at 

V=+2V. 

Ans : At V=+2V, i=70mA=70x10
-3

A 

Therefore R=V/i =28.6Ω 

19. A change of 0.2 mA in the base current cause a change of 5mA in the collector 

current for a common emitter amplifier. 

(i) Find the a.c. current gain of the transistor 

(ii) If the input resistance is 2kΩ, and its voltage gain is 75, calculate the load 

resistor used in the circuit. 

Ans : (i) AC current gain β= ∆IC/∆IB = 5/0.2 = 25 

(ii) Voltage gain, AV= β RL/Ri 

Therefore, RL= AV Ri / β =6kΩ 

20. Two signals A,B are given below, are applied as 

input to (i) AND (ii)NOR and (iii) NAND gates. 

Draw the output wave form in each case.  

Ans : 
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HOT QUESTIONS (2 & 3 MARKS) 

Q.1.   A Battery of e.m.f. applied across a block of semiconductor of length 0.1 m 

and the area of cross-section 1 x 10 
-4

 m 
2
. If the block is of intrinsic silicon at 300 

k, find the magnitude of the total current? What will be the order of magnitude of  

total current if germanium is used instead of silicon ? 

Given that for silicon at 300 k , electron mobility, ve=0.135m2v-1h-5 hole 

mobility(-44) = 0.048(m2v-15-1), intrinsic carrier concentration, ni= 1.5 x 101
16

m
-

3
. 

For germanium at 300k, electron mobility is 0.39 m 2v-15-1 hole mobility un = 

0.19m2v-1,intrinsic carrier concentration is 2.4 x 1019m-3. 

Ans: For Silicon, 

 Total current 

 I  =  ea(neve+nevn) 

  = ea(neEue +  neeUNe) 

  = ea(neue + neun)E   

  = eA(aeue+neue)v/i 

 I  = 1.6 x 10-19 x 1 x 10-4 x [1.5 x 10-16 x 0.135 + 1.5 x 1016 x 

0.048]x2/0.1 

 = 4.46x10-3A 

From above , we note that the current is germanium is about four orders of the total 

current in Silicon. 
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Q.2. Calculate the value of output voltage Vo & I if the Si diode conduct at 0.7 

and 0.3V, respectively, in the circuit given 

in fig, If now Ge diode connections are 

reversed, what will be new value of Vo and 

I. 

Ans:-  Current,  

 I = 13-0.3 

     5kΩ 

  

 I =  11.7 V__ 

   5 x  10
3
Ω 

   

  = 2.34mA 

  

Output Voltage,  

 

 Vo  = RI 

  

  =(5 x 10
3
) x (2.34 x 10

-3
) 

   

  =11.7V 

When the connection of Ge Diode are reversed, then current will be through 

silicon. 

 

In this case,  

 

I  = (12-0.7)v =  2.26mA 

      5kΩ 

 

Vo  = IR 

 

 = (2.26 x 10
-3

) x (5 x 10
3
) 

 

 = 11.3 V 

Q.3. Produce the truth table of the combination of four NOR gates arranged as 

shown in figure. 
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Output of gate1 is  

  

 Y1  =  A+B 

 

 Output of gate II is 

 

 Y1  =  A+Y1 

 

Output of gate III is  

 

Y2 = B+ Y1 

 

Output of gate IV is  

 

Y = Y1+Y2 

 

 

Q. 4. A npn transistor in a common emitter mode is used as a simple voltage 

amplifier with a collector current of 5mA. The terminal of 10 V battery is 

connected to a collector through a load resistance Rb. The collector emitter voltage 

Vce = 5 V , base emitter voltage, VBE = 0.5 v and base current amplifier factor βd.c. 

= 100 calculate the value of Rl & RB. 

 

Ans: Potential difference across Rl is  

 

 = I c Rl = 10 V – Vce = 10 V - 0.5 V = 5 V . 

 

Or,   Rl =      5___ =  ___5V____   =     10
3
Ω = 1kΩ 

         Ic            5 x 10
-3

 A  

 

Here ,  

 IB =     Ic     = 5x 10 
-3

  =  5 x 10
-5

 A. 

           βdc  100 

 

Potential difference across Rb is . 
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 IBRB = 10 – Vbe = 10 – 0.5  

    

    = 9.5  

Or, 

 RB =       9.5    =   9.5 v           =  1.9 x 10
5
 Ω = = 190kΩ 

           IB           5 x 10 
-5

 A  

  

Q.5. A PNP transistor is used in common emitter mode in as amplifier circuit. A 

change of 40 µA in a base current brings a change of 2ma in collector current and 

0.04 V in base emitter voltage. Find 

(i) Input resistance 

(ii) The base current amplification factor(β) 

 

If a load resistance of 6kΩ is used, then also find the voltage gain  of the amplifier. 

Ans.   

 Here, 

  

 ∆IB  =  40 µA   = 40 x 10
-6

 A 

 

 ∆ IC = 2mA  = 2 x 10
-3

 A 

 

 ∆Vbe = 0.04V 

 

 Rl = 6kΩ  = 6 x 10
3
 Ω 

 

Step 1. (i) Input resistance  

 

 Ri =  ∆Vbe_  = 0.04__ 

    ∆Ib  40 x 10
-6

 

 

Step 2. (ii)β =  _∆ Ic_ = 2 x 10
-3

 

     ∆IB  40 x 10
-6

 

 

     = 50. 

Step 3. (iii) Voltage gain. 

 

 β  =  __RL__ = 50 x 6 x 10
3
 

            R3    1 x 10
3
 

 

   = 300.  
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Value Based Questions 

1. Two students namely Ranjan and Praveen was asked to take up a project on 

efficient lighting for road ways, cycle paths and bus lanes. They found LED 

IS THE BEST source for the above  said reasons. They collected the 

information from various sources and submitted the project about its working, 

advantages and its applications by presenting with a good working model.   

               a) By seeing these two students, what kind of qualities you want adopt 

from them. 

               b) Explain LED with neat diagram and draw its symbol. 

2. I went out for shopping with my mother; during purchase of vegetables I 

noticed that the   

               Vendor used a digital weighing machine. On another shop, I noticed the 

vendor was using an ordinary weighing machine. I remembered having 

studied about Logic Gates where, digital codes are used.  

a) What do you mean by Logic Gate? Mention the basic universal gates. 

b) Draw symbols for OR, AND, & NOT 

c) What is the value, in your opinion, that I created by the above incident. 

3. Read the passage given below: 

Ayush was studying in a science college & was staying with his grandfather. 

One dy, the old torch which are being used by Ayush’s  grandfather stopped 

working. He asked Ayush to purchase a new torch for him. Ayush himself 

made a torch using LED with a small recharge battery & gave it to his 

grandfather as a gift. Ayush explained the advantages of LED over a bulb, 

Ayush’ grandfather was very happy. 

Answer the following questions: 

(i)What is LED? Name the materials used in making LED, whose light falls in 

the visible region. 

(ii) Why LED is better choice than a bulb in torch. 

(iii) What do you think about the attitude of Ayush towards his grandfather. 

Ans. (i)LED stands for light emitting diode. 

             Following materials are used in making LED:- GaP, GaAsP, GaAs. 

        (ii) a. Low operational voltage & low power.  b. Long life  c. Fast on-off 

switching capability. 

          (iii)Ayush had a great love & respect for his grandfather . HE proved it by 

making a torch for him using new technology. By this act, Ayush earned more 

love and affection from his grandfather. 

4. Read the passage given below: 

 Rahul wanted to do social work during vacations. He visited a remote village 

where there was no electricity. He made up his mind to help the villagers for 
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getting the solar panels. For this he educated the villagers about the 

technology and uses the solar panels. He requested the villagers to apply for 

the same to government as same was given to the villagers on subsidised rates. 

Villagers agreed and applied for the solar panels. They got the same from the 

government at reduced price. When the solar panels started working, the 

villagers are very happy.   

Answer the following questions- 

(i)What is a solar panel. 

(ii) What  solar cell give its basic principal of working.. 

(iii) What are the basic values you asses in Rahul. 

Ans. (i). Solar panel is a panel having large number of solar cells fitted on it. 

        (ii) A solar cell is basically a p-n junction which generates emf when solar 

radiations falls on it. If this energy is stored in a capacitor, it can be used for 

glowing bulb. 

        (iii) Rahul displayed his will to do something for society. Through his efforts, 

he got electricity within the reach of villagers, who were suffering otherwise. 

The work of Rahul was highly appreciable.  

  

  

Questions/Numerical Problems frequently asked in AISSCE 

 

1. For a CE transistor amplifier, the audio signal voltage across the collector 

resistance of 2.0 kΩ  is 2.0 V. Suppose the current amplification factor of the 

transistor is 100. What should be the value of Rb in series with Vbb supply of 2.0 

V if the dc base current has to be 10 times the signal current. Also calculate the 

dc drop across the collector resistance. Assume Vbe = 0.6 V. 

Ans: 
   
 Ic = Vc/Rc = 2.0/2000 = 1.0 mA 

           Ib = Ic/β = 1.0/100 = 0.010 mA 

           dc base current = 10 x Ib = 10 x 0.01 = 0.1 mA 

           Rb = Vbb – Vbe / Ib = 2.0 – 0.6 / 0.10 = 14 kΩ 

            Ic = β . Ib = 100 x 0.10 = 10 mA 

2. When the voltage drop across a pre junction diode is increased from 0.65 V to 

0.70 V, the change in the diode current is 5 mA. What is the dynamic resistance 

of the diode?   

3. Draw the voltage current characteristic of a zener diode. 

4. Explain with the help of a labelled circuit diagram how a common emitter n p n 

transistor can be used as an amplifier in common emitter configuration .Explain 

how the input & output voltages are out of phase by 180
0
 for common emitter 

transistor amplifier. 
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5.  For n p n transistor in the common emitter configuration, draw a labelled 

circuit diagram of an arrangement for measuring the collector current as a 

function of collector emitter voltage for at least two different values of base 

current .Draw the shape of curve obtained. Define the terms i) output resistance 

& ii)current amplification factor.                                                                                                                                                                   


