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PHYSICS 

PHE-10 : ELECTRICAL CIRCUITS AND 

ELECTRONICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. Use of log tables 

and non programmable calculators is allowed. 

Symbols have their usual meanings. 

1. Attempt any five parts : 	 5x2=10 

(a) State Norton's theorem. 

(b) Differentiate between positive and negative 
feedback. 

(c) Draw the circuit diagram for full wave 
rectifier using two diodes. 

(d) Define CMRR and input offset voltage of an 
op-amp. 
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(e) A counter is made of five flip-flops. How 
many maximum states can it count ? 

(f) Convert (7136)8  into hexadecimal. 

(g) What is the purpose of CE (capacitor) in a 
CE amplifier circuit ? 

2. Attempt any two parts : 

(a) State and prove the maximum power 
transfer theorem. 	 5 

(b) Determine the resonant frequency for the 
following circuit : 

What is the effect of increasing resistance on 
resonant frequency ? 	 4+1=5 

(c) Design a T-pad attenuator to give 20 dB 

attenuation and work in a line of 400 b2. 	5 
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3. Attempt any two parts : 

(a) Explain the coupling schemes used in 

multistage amplifiers. 	 5 

(b) Draw the circuit diagram of a tuned collector 

oscillator. Explain, how positive feedback is 

generated in this circuit. 	 3+2=5 

(c) Explain the working of an inductance filter. 

Why is its output voltage less than the 

capacitive filter circuit ? 	 4+1=5 

4. Attempt any two parts : 

(a) With the help of a circuit diagram, explain 

the application of an op-amp as a 

differentiator. 

(b) Design an amplifier using op-amp IC 741C of 

VI  of 0.2 V for gain of +10 with ./o  of 

0.1 mA. 

(c) What is the function of IC LM380 ? Mention 

the important characteristics of IC LM380 

and draw its block diagram. 
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5. Attempt any two parts : 

(a) Draw the circuit diagram of a controlled 

shift register using D flip-flops. 	 5 

(b) Obtain the MSP expression for sum and 

carry of full adder combinational logic 

circuit. 	 5 

(c) Design a circuit for XOR gate using NAND 

gates only. 	 1+4=5 
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