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Duration: 3hrs                                                                         [Max Marks: 80] 

 
 

N.B.:  (1) Question No 1 is Compulsory. 

 (2) Attempt any three questions out of the remaining five. 

 (3) Figures in the right margin indicate the marks. 

(4) Assume suitable data, if required and state it clearly.   

 

1   Attempt any FOUR [20] 

 a Compare accuracy and precision with suitable examples. [5] 

 b Using Routh’s stability criterion, comment on the stability of the given system, 

having the characteristic equation s4+4s3+13s2+36s+5=0. 

 

[5] 

 c What are active and passive transducers? Explain the various criteria for the selection of 

a particular transducer. 

[5] 

 d Explain how stability of the system can be analyzed using the Nyquist plot. [5] 

 e Explain the correlation between the time domain and frequency domain characteristics. [5] 

2 a Explain with a neat diagram the working principle of LVDT. State one application of 

LVDT. 

[10] 

 b Discuss the working principle of Resistance Temperature Detector (RTD) and its use in 

detail. 

[10] 

3 a Derive expression for inductance measurement using Hay’s bridge along with a neat  

diagram. 
[10] 

 b Explain Kelvin’s double bridge and its application in very low resistance measurement. 

Derive the balanced equation of Kelvin double bridge. 

[10] 

4 a Sketch the root locus for the system with an open-loop transfer function given by  

G(s)H(s) = 
𝐾

𝑆 (𝑆+1)(𝑆+3)
 . 

[10] 

 b Sketch the Bode diagram for the following transfer function and obtain Gain margin and 

Phase margin. 

G(s)H(s) = 
0.75 (1+0.2 𝑆) 

𝑆(1+0.5𝑆) (1+0.1𝑆)
 

[10] 

5 a Sketch the polar plot for the system with an open-loop transfer function given by  

G(s)H(s) = 
1

𝑆 (𝑆+2)
 . 

[10] 

 b For a unity feedback system having open loop transfer function𝐺(𝑠)𝐻(𝑠) =

10(𝑠+3)

𝑠(𝑠+1)(𝑠+2)
. Find i) Position error constant ii) Velocity error constant and iii) 

Acceleration error constant. 

[10] 
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6  Attempt any FOUR [20] 

 a Define the terms a) hysteresis b) sensitivity and d) linearity. [5] 

 b Write a short note on Mason’s gain formula and its use. [5] 

 c Explain performance characteristics of a second order system. [5] 

 d Draw the phasor diagram and derive the balanced equation of Schering bridge 

for the measurement of unknown capacitance. 

[5] 

 e Explain the lead compensator in detail. [5] 

__________________________ 
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Duration: 3hrs                                                                           Max Marks: 80 

 

N.B :  (1) Question No 1 is Compulsory. 

 (2) Attempt any three questions out of the remaining five. 

 (3) All questions carry equal marks. 

(4) Assume suitable data, if required and state it clearly.   

 

Q1. Attempt Any Four 

1. Write the mesh equations for the coupled circuit shown.                                                  (5)                                                                               

2. In the network shown the switch is closed at t=0. With the capacitor uncharged, find the 

values of i , 
𝑑𝑖

𝑑𝑡
  at t=0+                                                                                                       (5)  

3. Draw the pole zero plot for   I0/I1                                                                                       (5) 

Marks) 

 
 

4. Find the admittance parameters for the network shown                                                    (5)  

5. Test whether the polynomial P(s) = S4+S3+3S2+2S+12  is Hurwitz.                                (5)  
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Q2. Solve the following  

1. Find the current through the 2 ohm resistor in the network shown using Thevenin’s 

theorem                                                                                                       (10) 

 

2. Write incidence matrix, tieset matrix and cutset matrix                                                  (10)  

Q3. Solve the following 

1. Find the current i(t) when the switch is changed from the position 1 to 2 at t = 0.         (10) 

                                                                                                                                     

2. Determine the values of V2/I1, V2/V1,  I2/I1, V1/I1                                                      (10) 

 

Q4. Solve the following 

 

1. Realize the following function in Foster-I and Foster-II forms.                                     (10) 

                          Z(s) = 
3(𝑆+2)(𝑆+4)

𝑆(𝑆+3)
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2. Find the node voltages in the network shown                                                                 (10) 

 

Q5. Solve the following 

1. Obtain the ABCD parameters of the following network. If two such networks are cascaded find 

the overall ABCD parameter.                                                                                             (10)  

 

2. Obtain equilibrium equation using KVL in matrix form. Hence, find link currents.         (10)                                     

Q6. Solve the following  

 

1. Test whether F(S) = 
𝑆3 +6𝑆2+7𝑆+3

𝑆2+2𝑆+1
  is positive real function.                                            (10)  

 

2. Find Z and h-parameters for the network shown                                                             (10) 

 

________________________ 
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 (3 Hours) Total Marks: 80 

 

 

N.B. 1. Question No. 1 is Compulsory  

 2. Out of remaining questions, attempt any three  

 3. Assume suitable data if required  

 4. Figures to the right indicate full marks  

    

1. (a) Compare SRAM and DRAM   [5] 

 (b) Compare Sequential Circuits and Combinational circuits with Suitable Examples   [5] 

 (c) State and Prove De Morgan’s theorems   [5] 

 (d) Design a one-bit magnitude Comparator   [5] 

    

2. (a) Prove that NAND and NOR Gates are universal Gates  [10] 

 (b) Perform following  

  i) 2510 − 1010 using two’s complement method [5] 

  ii) Convert the given decimal number into Hexadecimal 675.62510 [5] 

    

3. (a) Design a 3 bit Binary to Gray code converter and Implement using XOR Gates 

only. 

[10] 

 (b) Implement the given function using 16:1 Multiplexer [10] 

  F(A,B,C,D) = ∑m(0, 2, 3, 6, 8, 9, 12,14)  

    

4 (a) Minimize the following expression using Quine McClusky Technique [10] 

  F(A, B, C, D) = ∑m(0, 2, 4, 6, 7, 8, 10, 11, 12, 14, 15)  

 (b) Derive characteristic equation for JKFF [5] 

 (c) Convert JK FF to T FF  [5] 

    

5. (a) Explain a 4-bit asynchronous up counter. Sketch output at each flipflop [10] 

 (b) Write a VHDL program to design a 2:1 Mux  [5] 

 (c) Write a VHDL program to design a half adder [5] 

    

6. (a) Design synchronous mod 8 up counter using JK FF [10] 

 (b) Write a note on CPLDs [10] 

 

___________________________ 
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Time: 3 hour          Max. Marks: 80 

===================================================================== 

      

     Q1 is compulsory.  

     Attempt any three from Q2 to Q6. 

 

 

 

Q1  Solve any Four                                                                                 5 marks each 

A Explain the operation of a semiconductor pn junction diode with the help of VI 

characteristics. 

B Explain Miller’s capacitance theorem. 

C What is the effect of coupling and bypass capacitors on the frequency response of 

a single stage amplifier? 

D What is crossover distortion in Class B power amplifiers?  

E Explain the working of a two transistor constant current source using E-MOSFET. 
 

 

Q2                                                                                                           10 marks each 

A Draw the voltage divider biasing circuit for JFET and derive the quiescent point 

(VDSQ,IDQ) equations. 

B Draw a small signal equivalent circuit of the given circuit in fig. 1 and derive the 

expression for voltage gain, input impedance and output impedance. 

 
Fig. 1  
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Q3                                                                                                              10 marks each 

A For a Class B amplifier providing a 20 V peak signal to a 16 Ω load (speaker) and a 

power supply of VCC = 30 V, determine the input power, output power and circuit 

efficiency. 

B Calculate low cutoff frequencies due to coupling and bypass capacitors of the 

circuit given in fig. 2    

 
Fig. 2 

 

 
 

  

 

Q4                                                                                                               10 Marks each 

A Draw and explain high frequency model for BJT in CE configuration.                                            

B Draw and explain a series fed class A power amplifier with the help of neat diagram 

and waveforms and derive the expression of power efficiency.  

 

  

Paper / Subject Code: 51222 / Electronics Devices and Circuits

X126Y36EF57X126Y36EF57X126Y36EF57X126Y36EF57



X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

X
12

6Y
36

EF
57

 

57487 Page 3 of 3 

 

 

Q5                                                                                                               10 Marks each 

A Design a voltage divider bias circuit to operate at the given conditions. Refer Fig. 3       

 

 
Fig. 3 

B Determine the input impedance, output impedance and voltage gain for the given 

circuit. Refer fig. 4                         

 

 
Fig. 4 

 
VGSQ = 1.872 V, IDSQ = 0.94 mA 

 

 

 

Q6                                                                                                               10 Marks each 

A Derive the equation of CMRR for the MOS differential pair amplifier.  

B Explain the operation of a MOS differential amplifier with differential mode input 

signal. 

_____________________ 
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(3 Hours)                                                                                       Total Marks : 80 

 

Note:  1) Question 1 is compulsory. 

2) Attempt any 3 questions from Question 2 to Question 6 

            3) Figures to the right indicate full marks. 

 

 

Q1 Attempt All questions  

A 
If 𝐴 = [

−1 2 3
0 3 5
0 0 −2

] then find the Eigen values of 𝐴3 + 5𝐴 + 8𝐼 
5 

B Find Laplace transform of 𝑓(𝑡) = 𝑡𝑒3𝑡 sin 4𝑡 5 

C Find the half range Fourier sine Series for 𝑓(𝑥) = 𝑥2 + 1 , 

where 𝑥 ∈ (−𝜋, 𝜋) 

5 

D Prove that f(z) = 𝑥2 − 𝑦2 + 2𝑖𝑥𝑦   is analytic and also find its derivative 5 

Q2   

A Using Green’s theorem in a plane to evaluate the line integral 

∮ (𝑥2 − 𝑦)𝑑𝑥 +
𝐶

(2𝑦2 + 𝑥)𝑑𝑦 

Around the boundary of the region defined by y=x2and y=4 

6 

B Find the Eigen values and Eigen vectors of the matrix 

𝐴 = [
1 2 2
2 1 2
2 2 1

] 

6 

C Show that the function v = 3x2y+6xy- y3  is harmonic function and find the 

corresponding analytic function. 
 

8 

Q3   

A If 𝐹̅ = 𝑥2𝑧𝑖-2𝑦3𝑧3𝑗 + 𝑥𝑦2𝑧2𝑘  find div𝐹̅  and curl𝐹̅ 6 

B Find the orthogonal trajectories of the family of curves   3𝑥2𝑦 − 𝑦3= c 6 

C Verify Cayley-Hamilton theorem for the matrix A and hence find A-1  and A4  

where    𝐴 = [
2 −1 1

−1 2 −1
1 −1 2

] 

 

8 

Q4   

A Using Stokes theorem to evaluate ∫ 𝐹̅ ⋅ 𝑑𝑟̅
𝐶

 

Where  𝐹̅ = 4𝑥𝑧𝑖 − 𝑦2𝑗 + 𝑦𝑧𝑘       and C is the area in the plane z=0 bounded by 

x=0, y=0 and 𝑥2 + 𝑦2 = 1 

6 

B Evaluate ∫
𝑒−𝑡sin 𝑡

𝑡
𝑑𝑡

∞

0
 , using Laplace transforms 6 

C Using Convolution theorem find  𝐿−1 [
𝑠2

(𝑠2+1)(𝑠2+4)
] 

 

8 
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Q5   

A Find 𝐿 {𝑡𝑐𝑜𝑠3𝑡 } 6 

B Consider the vector field  𝐹̅ on ℝ3 defined by  

𝐹̅(𝑥, 𝑦, 𝑧) = (6𝑥𝑦 + 𝑧3)𝑖 + (3𝑥2 − 𝑧)𝑗 + (3𝑥𝑧2 − 𝑦)𝑘 

Show that 𝐹̅ is irrotational.  
 

6 

C Expand 𝑓(𝑥) = 𝑙𝑥 − 𝑥2, 0  ≤ 𝑥 ≤ 𝑙 
in a half-range  (i)cosine series (ii) sine series  

 

8 

Q6   

A Obtain Fourier series expansion of 𝑓(𝑥) = 4 − 𝑥2   in (-2, 2) 
 

6 

B Prove that the matrix A is diagonalisable  

𝐴 = [
4 2 −2

−5 3 2
−2 4 1

] 

 

6 

C 
i) Find  𝐿−1 {log (√

𝑠+2

𝑠+3
)} 

4 

 

ii) Find 𝐿−1 {
𝑠

𝑠2+2𝑠+5
} 

4 

 

___________________________ 
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