
Code No: R21026 

 

II B.Tech I Semester, Regular Examinations, Nov - 2011 

 

ELECTRONIC DEVICES AND CIRCUITS  

(Com. to EEE, ECE, EIE, ECC, CSE, IT, BME) 

Time: 3 hours                                                                    Max Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

 

1. a) Derive expression for deflection sensitivity when electron beam travels in an electric field 

perpendicularly. What happens when the velocity of the beam is parallel the field? Explain.  

b) In a parallel plate diode, the anode is at 250V with respect to cathode which is 4 mm away 

from it. An electron is emitted from cathode with an initial velocity of 2 × 10
6
 m/s towards 

anode. Calculate i) the arrival velocity of the electron at the anode, ii) transit time, and  

iii) Velocity and distance travelled by the electron after 0.5 ns. 

 

2. a) Discuss about the charge densities and Fermi level in a semiconductor having impurities. 

b) Describe the generation and recombination of charges in semiconductor devices. 

c) State and explain the continuity equation. 

  

3. a) Describe how diffusion and transition capacitances differ. 

b) Explain the terms ‘Avalanche breakdown’ and ‘Zener breakdown.’ 

c) With suitable sketches explain the principle of operation of Tunnel Diode. 

 

4. a) Draw the circuit diagram for full-wave bridge rectifier and explain its principle of operation.  

b) A dc power supply circuit is to be designed for the given specifications: Vdc = 5V, Idc = 200 

mA. Use Si diodes and a centre tapped transformer. Assume necessary data. 

 

5. a) With neat sketches, explain the flow of different current components of a p-n-p transistor. 

Give their relationship. 

b) Discuss about the CB configuration and its input, output characteristics in detail.  
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6. a) Give the construction details and characteristics of depletion type MOSFET. 

b) Given a depletion type MOSFET with IDSS = 6 mA and Vp = - 3V, determine the drain 

current at VGS = - 1 V, 0 V, 1V, and 2 V. Compare the difference in current levels between -1 

and 0 V with the difference between 1 and 2 V. In the positive VGS region, does the drain 

current increase at a significantly higher rate than for negative values? Is there a linear or 

nonlinear relationship between ID and VGS? Explain. 

 

7. a) Draw the circuit diagram for voltage divider biasing using BJT, and establish relationships for 

obtaining operating point (i.e. Q point). 

b) Determine the operating point for common collector configuration circuit for the given 

specifications: base resistance (connected between base of the n-p-n Si transistor and the 

ground) RB = 240 kΩ, the emitter resistance RE = 2 kΩ, supply voltage VEE = -20 V, and β = 90 

(of the transistor). 

 

8. a) Derive a conversion formula for one h-parameter (any one of them) of CC configuration in 

terms of h- parameter(s) of CE configuration. 

b) Draw the small signal model for conventional CE amplifier and determine the expressions for 

voltage gain and input impedance.  
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1. a) Discuss about force on an electron when it is placed in an electric field.  

b) Give the relation between potential and electric field. 

c) An electron starts at rest on one plate of a plane parallel capacitor whose plates are 5 cm 

apart. The applied voltage is zero at the instant the electron is released, and it increases linearly 

from zero to 10 V in 0.1 µsec. i) If the opposite plate is positive, what speed will the electron 

attain in 50 nsec?, ii) Where will it be at the end of this time? and iii) With what speed will the 

electron strike the positive plate? 

 

2. a) Describe the terms intrinsic and extrinsic semiconductors of both P type and N type.  

b) A sample of Ge is doped to the extent of 10
14

 donor atoms/cm
3
 and 7 × 10

13
 acceptor 

atoms/cm
3
. At the temperature of the sample, the resistivity of pure Ge is 60 ohm – cm. If the 

applied electric field is 2 V/cm, find the total conduction current density. 

 

3. a) What are the current components in a p-n diode? Deduce the expression for diode equation. 

b) Discuss about working principle of Varactor diode and photo diode with neat sketches. 

 

4. a) With suitable sketches, explain the operation of a full-wave rectifier with capacitive filter. 

Derive the expression for the ripple factor. 

b) Calculate the percent ripple for the voltage developed across a 120 µF capacitor when 

providing a load current of 80 mA. The full-wave rectifier operating from the 50Hz supply 

develops a peak rectified voltage of 24 V. 

 

5. a) With the help of the CE configuration circuit, explain input, output characteristics and various 

regions of the configuration in detail. 

b) Discuss about the construction and operation of a photo transistor. 
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6. a) Give the construction details and characteristics of JFETs.  

b) Given the constant k = 0.4 × 10
-3

 A/V
2
 (of enhancement type MOSFET) and ID(on) = 3 mA 

with VGS(on) = 4 V, determine the threshold voltage VT.    

c) Explain the V-I characteristics of SCR with suitable sketches. 

 

7. a) Discuss about the design aspects of the emitter bias circuit with suitable circuit diagram. 

b) A voltage divider bias circuit with emitter resistance of 1.2 kΩ, is to be designed. Given that 

the coordinates of the operating point (10 V, 2mA), VCC = 18 V, and β of n-p-n transistor is 100, 

determine other circuit parameters. Assume necessary data. 

 

8. Write the following: 

a)  Derive the expression for hfb in terms of hfe.  

b) Obtain general formulae for current gain and voltage gain using small signal modeling. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 of 2 

 

 

 

 

 

R10 SET - 2 

To get more 'n' more just vist :    www.examsadda.com 

To get more 'n' more just vist :    www.creativeworld9.com 

www.e
xa

m
sadda.c

om



Code No: R21026 

 

II B.Tech I Semester, Regular Examinations, Nov - 2011 

 

ELECTRONIC DEVICES AND CIRCUITS  

(Com. to EEE, ECE, EIE, ECC, CSE, IT, BME) 

Time: 3 hours                                                                    Max Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

 

1. a) Give the suitable derivation for the electronic motion in a uniform electric field. 

b) An electron is released with zero initial velocity from the lower of a pair of horizontal plates 

which are 3 cm apart. The accelerating potential between these two plates increases from zero 

linearly with time at the rate of 10 V/µsec. When the electron is 2.8 cm from the bottom plate, a 

reverse voltage of 50 V replaces the linearly rising voltage. i) What is the instantaneous 

potential between the plates at the time of the potential reversal?, ii) What is the time of electron 

flight? and iii) What is the impact velocity of the electron? 

 

2. a) State and explain the Hall Effect. Mention its applications. 

b) Determine the concentration of free electrons and holes in a sample of Ge at 300
0
K which has 

a concentration of donor atoms equal to 2 × 10
14

 atoms/cm
3
 and a concentration of acceptor 

atoms equal to3 × 10
14 

atoms/ cm
3
. Is this p – or n –type Germanium? Justify your answer. 

 

3. a) Discuss about the V-I characteristics of a p-n junction diode, and its temperature dependence. 

b) Explain principle of operation of LED, and PIN diodes. 

 

4. a) Discuss about L –section filter and derive the expression for the ripple factor. 

b) A full-wave single phase rectifier employs π- section filter consisting of two 10 µF 

capacitances and a 20 H choke. The transformer voltage to center tap is 300 V. The load current 

is 50 mA. Calculate the dc output voltage and the ripple voltage. Assume that the resistance of 

the choke is 200 ohms. 

 

5. a) Prove that the transistor acts an amplifier with suitable circuit diagram. 

b) With suitable sketches, explain input and output characteristics of CC configuration in detail.  
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6. a) What is the significant difference between the construction of an enhancement type MOSFET 

and a depletion type MOSFET? 

b) Sketch a p-channel enhancement type MOSFET with proper biasing applied and indicates the 

channel, the direction of electron, and the resulting depletion region.  

c) Describe the operation of an enhancement type MOSFET. 

 

7. a) What is bias compensation? Explain it with suitable examples. 

b) Design a voltage divider bias network using a supply of 24V, a transistor with beta of 110, 

and an operating point of (8V, 4mA), and choose VE = 0.125VCC. Assume Si transistor. 

 

8. Write the following: 

a) Derive the expression for current gain in CE configuration in terms of current gain of CB 

configuration. 

b) Measurement of h-parameters.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 of 2 

 

 

 

 

 

 

R10 SET - 3 

To get more 'n' more just vist :    www.examsadda.com 

To get more 'n' more just vist :    www.creativeworld9.com 

www.e
xa

m
sadda.c

om



Code No: R21026 

 

II B.Tech I Semester, Regular Examinations, Nov - 2011 

 

ELECTRONIC DEVICES AND CIRCUITS  

(Com. to EEE, ECE, EIE, ECC, CSE, IT, BME) 

Time: 3 hours                                                                    Max Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

 

 

1. a)  With suitable sketch, derive expression for magnetic deflection sensitivity of a cathode ray 

tube. 

b) Given a uniform electric field of 1.1 kV/m parallel to and opposite in direction to a magnetic 

field of 0.75 mWb/m
2
. An electron gun in the XY plane directed at an angle Φ = arctan (0.75) 

with the direction of the electric field introduces electrons into the region of the fields with a 

velocity of 5.0 × 10
6
 m/sec. Find i) the time for an electron to reach its maximum height above 

the XZ plane, ii) The position of the electron at this time and iii) The velocity components of the 

electron at this time.  

 

2. a) Describe the difference(s) between n - type and p - type semiconductor materials with 

suitable examples. 

b) Discuss about Fermi level in intrinsic and extrinsic semiconductor materials.  

c) Find the concentration of holes and electrons in an n-type Si semiconductor if the 

conductivity is 0.1 (ohm – cm)
-1

 at 300
0
K.  

 

3. a) Give the quantitative theory of p-n diode currents and hence deduce the diode equation. 

b) With the help of V-I Characteristics of a Zener diode, state and explain its important 

specifications. 

c) What is photo diode? Explain its construction and operation. 

 

4. a) Explain the operation of a π- section filter, and derive expression for the ripple factor. 

b) A full-wave rectifier has an output dc voltage of 150 V along with unwanted ripple voltage 

Vr,rms = 15 V. If a C-R-C filter is used between the rectifier and a load of 5000 ohms, calculate 

the ripple factor at load. Assume that filter has the component values in the same order as 15 µF, 

500 ohms, and 10 µF. 
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5. a) Give the analytical expressions for transistor characteristics. 

b) What are the important parameters one can obtain from the input, and output characteristics 

of CE configuration? Discuss about them. 

 

6. a) Discuss about the transfer characteristics of JFET, and give the importance of Shockley’s 

equation. 

b) Explain the characteristics of Uni-junction Transistor with neat sketches. Give the circuit 

diagram using it for generating sweep voltage waveform. 

 

7. a) What is thermal Runaway? How do you avoid it in amplifier circuits using BJT? Derive 

suitable expression to avoid it. 

b) A voltage divider bias circuit has the following specifications: An n-p-n Si transistor with 

beta equals to 80, RC = 3k9 Ω,  R1 = 6k2 Ω,  R2 = 9k1 Ω,  RE = 0.68 kΩ, Supply voltage VCC = 

16 V. Determine i) S(ICO), S(VBE), and net change in collector current if a change in operating 

conditions results in ICO increasing from 0.2 µA to 10 µA, VBE drops from 0.7 V to 0.5 V, and β 

increases by 25%. 

 

8. Give the h-parameter model for a transistor, and derive the expressions for the following 

parameters for CC amplifier using small signal analysis: 

i) current gain, ii) voltage gain, iii) input impedance and iv) output impedance 
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