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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2023 

(Physics) 

PHE-10 : ELECTRICAL CIRCUITS AND 

ELECTRONICS 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) All questions are compulsory. However, 

internal choices are given.  

 (ii) Use of calculator is allowed. 

 (iii) Symbols have their usual meanings.   

1. Attempt any five parts : 5 × 2 = 10 

(a) For RL circuit given below, write the 

expressions for complex impedance z  

and z  : 
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(b) Draw a labelled symbol of a vacuum 

tetrode. 

(c) Gain of an amplifier without feedback is 

1000. If gain with negative feedback 

reduces to 100, calculate the feedback ratio 

( ). 

(d) Fill in the blanks : 

IC 7805 voltage regulator IC is used for 

getting fixed .............. regulated voltage 

while IC 7912 is used getting for fixed 

.......... regulated voltage. 

(e) Convert octal number 15678 to binary 

number. 

(f) Simplify the expression  : 

 Y BCD BCD . 

(g) On a CRO screen, one cycle of a waveform 

covers 2 divisions on the x-(time) axis. If 

time base is 1 ms/div; what is the 

frequency of the signal ? 

2. Attempt any two parts :  

(a) State and prove Reciprocity theorem. 1+4 

(b) In the circuit shown below having Q of 15, 

the inductance of 0.2 H is in parallel with a 
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capacitor. Determine the value of 

capacitance and coil resistance at resonant 

frequency of 500 Hz.  3+2 

 

 

 

 

 

(c) Define the following terms with reference 

to a rectifier : 1+1+3 

(i) Ripple factor     

(ii) Form factor (F)  

Show that : 

2F 1     

3. Attempt any two parts : 

(a) Draw the universal bias circuit for common 

emitter amplifier using n-p-n transistor. 

Explain haw Q-point stability is achieved 

in this circuit against variations in   value 

of the transistor. 2+3 

(b) Draw the circuit of a phase-shift oscillator 

using an n-p-n transistor. Write the 

expression for its frequency. If there are three 

identical RC sections in feedback network 

with R = 150 k  and C = 0.01  

F , calculate the frequency of the 

oscillator. 2+1+2 
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(c) Draw the circuit diagram of a Zener 

voltage regulator and explain its working. 

2+3 

4. Attempt any two parts : 

(a) Draw an equivalent circuit of an op-amp. 

Also plot its ideal voltage transfer curve. 

3+2 

(b) Draw the circuit diagram of basic 

differentiator using an op-amp. Obtain the 

expression for its output. 2+3 

(c) Using IC LM 317, design an adjustable 

voltage regulator for an output voltage of  

5 to 10 V. 5 

5. Attempt any two parts : 

(a) Draw the circuit for half adder using logic 

gates. Write the expressions for its sum 

and carry outputs. Draw its truth table. 

2+2+1 

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

working of a 4-bit asynchronous (ripple) 

counter. 5 

(c) A 5-bit DAC produces 5 mV output for a 

digital input of 10100. Calculate the k 

factor of the DAC [smallest variation in 

voltage]. What will be the output voltage 

for 11110 input ?  3+2 
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(i) 

(ii) 

(iii) 

5 × 2 = 10

RL z

z
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ª (labelled)

]  

IC  7805

V ]

IC 7912 V

81567

Y BCD + BCD

CRO

1 ms/div ]

 

Q 15

0.2 H ]

500 Hz
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(i)  

(ii)  F

 
2F 1     

- -n p n ª  CE

ª 

Q-

]

- -n p n ª

RC

R 150 k  C 0.01 F  ]
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OP-amp.

OP-amp.

IC LM 317 10 V

DAC 10100

5 mV

DAC k

3+2 
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