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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD I B.TECH SUPPLEMENTARY EXAMINATIONS JANUARY- 2010 BASIC ELECTRONIC DEVICES AND CIRCUITS (ELECTRICAL & ELECTRONICS ENGINEERING) Time: 3hours Max.Marks:80 Answer any FIVE questions All questions carry equal marks --Explain with a block diagram the major parts of CRT. An electron is injected with an initial velocity V0x of 4 × 106 m/sec halfway between two large parallel plates 0.5cm apart. The XZ plane is parallel to the plates. There is a voltage of 200V impressed between the plates, directed from the positive to the negative plate. Where does the electron strike the positive plate and with what velocity? [8+8]



2.a) b)



Explain the construction, operation and applications of the Varactor diode. In a P-type semiconductor, the Fermi level lies 0.4 eV above the valance band. Determine the new position of the Fermi level if the concentration of acceptor atoms is multiplied by a factor of: i. 0.5 and ii. 4.0. KT = 0.025eV. [10+6]



3.a)



Discuss the features that are responsible for maintaining constant voltage across the load in simple voltage regulator circuits using Zener diodes. Compare the performance characteristics of series and shunt regulators. [8+8]



b)



ld .



or



4.a)



The reverse saturation current of the Ge transistor is 2 μ A at room temperature of 25 0C and increases by a factor of 2 for each temperature increase of 10 0C. Find the reverse saturation current of the transistor at a temperature of 750C. Explain the working principle of MOSFET in enhancement and depletion modes. [6+10]



uW



b)



in



1.a) b)



5.a) b)



What is meant by operating point? Explain how to stabilize it? Derive the condition to avoid the thermal runway.



6.a)



The hybrid parameters for a transistor used in CE configuration are hie=1K Ω , hfe=150, hre=1.2 × 10-4, hoe=25 × 10-6 Ω -1. The transistor has a load resistance of 10k Ω in the collector and is supplied from a signal source of resistance 5K Ω . Compute the values of input impedance, output impedance, current gain and voltage gain. Derive the expression for Av in terms of AI . [8+8]



nt



[8+8]



b)



List the procedures to follow to obtain the basic amplifier configuration without feedback but taking the loading of the feedback network into account. Prove that for voltage-series feedback with Rs = 0, AIf = AI. [8+8]



Aj



7.a)



b)



8.a)



b)



Sketch the circuit of a phase shift oscillator using a bipolar junction transistor and explain its operation. Draw the circuit diagram of a crystal oscillator. What are the advantages of a crystal oscillator over an other oscillators? [8+8] *****
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b) 3.a)



b)



What do you understand by depletion region at p-n junction? What is the effect of forward and reverse biasing of p-n junction on the depletion region? Explain with necessary diagrams. Explain the concept of tunneling with energy band diagrams. [8+8]



Define the terms as referred to FWR circuit: i) PIV ii) Average d.c. voltage iii) RMS current iv) Ripple factor. A full wave rectifier (FWR) supplies a load requiring 300V at 200mA. Calculate the transformer secondary voltage for: i) A capacitor input filter using a capacitor of 10 μ F. ii) A choke input filter using a choke of 10 H and a capacitance of 10 μ F. Neglect the resistance of choke. [8+8] Compare BJT, JFET and MOSFET in all respects. Draw the static characteristics of SCR for different gate currents and explain briefly. [8+8] Define the stability factor? Determine the values of circuit elements of collector to base bias circuit using the following specifications: Vcc= 24V, Vce=5V, β = 45, Ic = 5 μ A. [4+12]



nt



4.a) b)



ld .



2.a)



or



b)



Derive the expressions for acceleration, Velocity and displacement of a charged particle placed in an electric field E. Two parallel plates of a capacitor are separated by 4 cms. An electron is at rest initially at the bottom plate. Voltage is applied between the plates, which increases linearly from 0V to 8V in 0.1 m.sec. If the top plate is +ve, determine: i) The speed of electron in 40 n sec ii) The distance traversed by the electron in 40 n sec. [8+8]



uW



1.a)



in



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD I B.TECH SUPPLEMENTARY EXAMINATIONS JANUARY- 2010 BASIC ELECTRONIC DEVICES AND CIRCUITS (ELECTRICAL & ELECTRONICS ENGINEERING) Time: 3hours Max.Marks:80 Answer any FIVE questions All questions carry equal marks ---



Aj



5.a) b)



6.a)



b)



7.a)



b)



Derive the expressions for the performance quantities of a CE transistor amplifier using h-parameters. Draw the small signal model for a common- drain FET amplifier. [10+6]



Calculate voltage gain, input impedance and output impedance of a CE amplifier with current-shunt negative feedback. Explain how negative feedback can increase the bandwidth of an amplifier. [10+6]



8.a) b)



Draw the circuit diagram of a transistor phase-shift oscillator and discuss its operation. Obtain an expression for its frequency of oscillation. What is the range of frequencies over which a crystal oscillator may be normally used and why? [8+8]



Aj
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or
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD I B.TECH SUPPLEMENTARY EXAMINATIONS JANUARY- 2010 BASIC ELECTRONIC DEVICES AND CIRCUITS (ELECTRICAL & ELECTRONICS ENGINEERING) Time: 3hours Max.Marks:80 Answer any FIVE questions All questions carry equal marks --Derive the expression for the magnetic deflection sensitivity in a CRT. Compare electro static and magneto static deflection sensitivities in all respects. [8+8]



2.a)



Explain the working principle of an LED with necessary diagrams. Draw the V-I characteristics and explain. List out the applications of an LCD. [10+6]



b)



ld .



1.a) b)



Draw the circuit diagram of a FWR and explain its working principle. Design a filter for full wave circuit with LC filter to provide an output voltage of 10V with a load current of 200 mA and the ripple is limited to 2%. [8+8]



4.a)



Give the UJT symbol and simplified equivalent circuit with external resistors included. Draw UJT emitter characteristics and mention various regions. If VE < VP and VE > VP, explain how UJT works for these conditions. [6+5+5]



b) c)



or



3.a) b)



What is meant by stabilization? Explain the different types of stabilization techniques with neat circuit diagrams and also compare this with compensation techniques. [16]



6.a)



An FET amplifier in the common-source configuration uses a load resistance of 500K Ω . The ac drain resistance of the device is 100K Ω and the transconductance is 0.8mAV-1. Calculate the voltage gain of the amplifier. Draw the hybrid model of a CE amplifier and define the h parameters. [8+8]



b)



b)



A crystal has the following parameters: L=0.33H, C=0.065pF, C=1.0pF and R=5.5K. a) Find the series resonant frequency. b) By what percent does the parallel resonant frequency exceed the series resonant frequency? c) Find the Q of the crystal. Draw the oscillator circuit using this crystal. [16]



Aj



8.



Draw the circuit of a feedback pair with current shunt topology and find the voltage gain? An amplifier with a gain equal to 103 produces 11% harmonic distortion at full output. What is the value of feedback factor required to reduce the distortion to a tolerable level of 1%? What is the overall gain? [8+8]
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7.a)



uW



5.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD I B.TECH SUPPLEMENTARY EXAMINATIONS JANUARY- 2010 BASIC ELECTRONIC DEVICES AND CIRCUITS (ELECTRICAL & ELECTRONICS ENGINEERING) Time: 3hours Max.Marks:80 Answer any FIVE questions All questions carry equal marks ---



b)



3.a) b)



4.a) b) 5.a)



in



Explain the working of the Half wave rectifier circuit using signal waveforms at various points in the circuit. In a full wave rectifier, the transformer rms secondary voltage from center tap to each end of the secondary is 50V. The load resistance is 900 Ω . If the diode resistance and transformer secondary winding resistance together has a resistance of 100 Ω , determine the average load current and rms value of load current? [8+8] With neat sketches explain the cut off region, active region and saturation region of a transistor output characteristics. The current gain of transistor in CE circuit is 49. Calculate CB current gain and find the base current where the emitter current is 3 mA. [10+6] Draw and explain a circuit which uses a diode to compensate for changes in VBE and ICO. Derive the condition to avoid the thermal runway. [8+8]



nt



b)



ld .



2.a)



or



b)



Derive the expression for the electro magnetic deflection sensitivity in the case of the CRT. An electron with a velocity of 3 × 105 ms-1 enters an electric field of 910 V/m making an angle of 600 with the positive direction. The direction of the electric field is in the positive Y direction. Calculate the time required to reach its maximum height. [8+8] Draw & explain the V-I characteristics of a p-n junction diode. Use equations wherever necessary. The transition capacitance of an abrupt junction diode is 30pf at 8V. Determine the value of capacitance for an increase in the bias voltage of 2V. [8+8]



uW



1.a)



Explain the method of evaluating h parameters for a transistor in CB configuration. A CC amplifier is driven by a voltage source of internal resistance Rs=1k Ω . The load impedance is RL=1K Ω . The transistor parameters are hic=1.1K Ω , hfc = -51, hrc=1, hoc= 25 μ A/V. Compute input and output impedance of the amplifier. [8+8]



Aj



6.a) b)



7.



What are the four possible topologies of a feed back amplifier? Derive the feedback signal, transfer gain and feed back factor. [16]



8.a)



State the condition on 1+Aβ which a feedback amplifier must satisfy in order to be stable. What are the advantages and limitations of a crystal oscillators? [8+8]



b)
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8.a) Draw the circuit diagram of a transistor phase-shift oscillator and discuss its operation. Obtain an expression for its frequency of oscillation. b) What is the range of frequencies over which a crystal oscillator may be normally used and why? [8+8]. ***** · AjntuWorld.in ... 
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