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1.  Answer any four questions. Each question carries five marks : 5×4=20

(i) Illustrate the Cayley-Hamilton theorem for the matrix A, where

A = 

1 2 0

2 1 0

0 0 1

 
  
 
 

5

(ii) Using Cauchy’s Integral formula, evaluate

  
2z

c

e dz
z 1 z 2   where c is the circle, | z | = 3 5

(iii) Solve (3y + 2x + 4) dx – (4x + 6y + 5) dy = 0 5
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(iv) Determine whether the matrix 

2 3 1

4 3 1

3 1 9

 
 
 
  

 is orthogonal or not. 5

(v) State and prove the convolution theorem in Laplace transform. 2+3

(vi) Examine the character of the series

(a) 
 n 1

n 1

1 n
2n 1






 (b) 

 
 

n 1 n

n 2

1 x

n n 1






  ; 0 < x < 1 2½+2½

2.  Answer any two questions. Each question carries ten marks : 10×2=20

(i) (a) State Cauchy’s integral theorem in complex variable analysis and apply the
Cauchy-Riemann contition to prove it.

(b) If w = log z, find 
dw
dz

 and determine where w is non-analytic.   (2+4)+2+2

(ii) Write down the Taylor’s expansion of any analytic function f(z) in a complex plane
and accordingly prove it. 3+7

(iii) (a) Find the inverse Laplace transform of  
2

3 2
2s 6s 5

s 6s 11s 6
 

  
.

(b) Find the Laplace transform of t2 sin at. 6+4

(iv) Find the eigen values and eigen vectors of the matrix 

1 1 3

1 5 1

3 1 1

 
 
 
  

. 5+5

 × =

(i) A Cayley-Hamilton theorem  A = 

1 2 0

2 1 0

0 0 1
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(ii) Cauchy’s Integral   
2z

c

e dz
z 1 z 2  c

| z | = 3.

(iii)  (3y + 2x + 4)dx – (4x + 6y + 5) dy = 0

(iv)

2 3 1

4 3 1

3 1 9

 
 
 
  

 orthogonal 

(v) Laplace transform  convolution theorem +

(vi) Series 

 n 1

n 1

1 n
2n 1






        

 
 

n 1 n

n 2

1 x

n n 1






  ; 0 < x < 1 +

 × =

(i) Complex variable analysis Cauchy’s integral theorem

 Cauchy-Riemann condition 

w = log z 
dw
dz

 w non-analytic

+ + +

(ii) analytic function f(z) Taylor expansion 

+

(iii)
2

3 2
2s 6s 5

s 6s 11s 6
 

  
inverse Laplace transform 

t2 sin at Laplace transform +

(iv)

1 1 3

1 5 1

3 1 1

 
 
 
  

eigen value eigen vector +

——————
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Or,

Paper - DSE 1B-T

C Programming and Data Structures

  Full Marks : 40 Time : 2 Hours

1.  Answer any four questions. Each question carries five marks : 5×4=20

(i) Discuss the concept nested if with example. 5

(ii) What are the prerequisites of binary search and how it is different from linear search?
2+3

(iii) Write down the difference between call by value and call by reference with example.
5

(iv) What is function? Why it is required? 2½+2½

(v) What is binary search tree? Give example. 3+2

(vi) Explain the best and worst case time complexity of Quick Sort. 5

2.  Answer any two questions. Each question carries ten marks : 10×2=20

(i) Explain different types of loops used in C Programming. Write down the difference
between break and continue. 8+2

(ii) Explain circular queue with its operations. 10

(iii) What is an array? Write down its syntax. Write a program using array to find the
minimum and maximum number from the array. 2+2+6

(iv) Explain the algorithm of merge sort with example. 10

 × =

(i)

(ii) +
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(iii)

(iv) +

(v) +

(vi) Best Case  Worst case time complexity 

 × =

(i) Break Continue

+

(ii) Circular Queue function 

(iii)

+ +

(iv)

——————
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Or,

Paper - DSE 1B-T

Computer Networks

  Full Marks : 40 Time : 2 Hours

1.  Answer any four questions. Each question carries five marks : 5×4=20

(i) Discuss point to point and multipoint connection. 5

(ii) Explain CRC as error detection and correction code. 5

(iii) Describe the circuit switching technique. 5

(iv) Explain Nyquist theorem. 5

(v) Discuss token bus LAN. 5

(vi) Why hubs are used as network devices? 5

2.  Answer any two questions. Each question carries ten marks : 10×2=20

(i) Describe the layers of OSI model. 10

(ii) Discuss about guided and unguided media. 10

(iii) What is meant by network topology? Discuss different types of network topologies.
2+8

(iv) What is WWW? Discuss domain name system. 4+6

 × =

(i)

(ii)  CRC 

(iii)

(iv) Nyquist theorem 
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(v)  LAN

(vi)

 × =

(i) OSI

(ii)

(iii)

+

(iv) WWW +

——————
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Or,

Paper - DSE 1B-T

Nanoelectronics Science and Growth Technologies

  Full Marks : 40 Time : 2 Hours

1.  Answer any four questions. Each question carries five marks : 5×4=20

(i) Explain meso, mirco and nano domains. What is Moore’s empirical law? 3+2

(ii) What is a hetrojunction? Describe the formation of a superlattice structure. 2+3

(iii) What do you mean by ‘DOS’? Compare the ‘DOS’ of 2D, 1D and 0D materials. 2+3

(iv) Mention the properties of carbon nanotubes. Indicate two important applications of
carbon nanotubes. 3+2

(v) Define class 10 clean room.

If we expose a 200-mm wafer for 1 minute to air-steam under a laminar flow
condition at 30 m/min, how many dust particle will land on the wafer in class 10
clean room? 2+3

(vi) Explain dry and wet oxidation. 2½+2½

2.  Answer any two questions. Each question carries ten marks : 10×2=20

(i) (a) Explain quantum well, quantum wire and quantum dot structures.

(b) What is quantum confinement? Write down the condition for quantum
confinement in a quantum well. (2+2+2)+(2+2)

(ii) Discuss top-down technique and bottom-up technique.

“Bottom-up technique is more convenient for nano fabrication”—Explain. (3+3)+4

(iii) What is lithography? Compare various lithographic methods. 2+8

(iv) (a) Explain e-beam evaporation process.

(b) Describe various stages of PLD process. 5+5
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(i) +

(ii) +

(iii) +

(iv)

+

(v)

+

(vi) +

 × =

(i)

+ + + +

(ii)

+ +

(iii) +

(iv)

+

——————
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Or,

Paper - DSE 1B-T

Electronic Instrumentation

  Full Marks : 40 Time : 2 Hours

1.  Answer any four questions. Each question carries five marks : 5×4=20

(i) Define accuracy and precision of a system. What is electromagnetic interference?
(1½+1½)+2

(ii) Write down the operating principle of Anderson’s bridge. 5

(iii) Define line and load regulations. 2½+2½

(iv) Write advantages of SMPS over linear power supply. 5

(v) Draw complete block diagram of a power supply and explain each of the block.  5

(vi) Differentiate between active and passive transducer. 5

2.  Answer any two questions. Each question carries ten marks : 10×2=20

(i) Write basic principle of phase locked loop (PLL). Write its advantages and applications.
6+(2+2)

(ii) Draw block diagram of a function generator. Explain each of the block. 4+6

(iii) Write short note on semiconductor strain gauge. 10

(iv) Draw block diagram of CRT and explain its operating principle. 4+6

 × =

(i) accuracy precision  Electromagnetic interference 

+ +

(ii) Anderson’s bridge 
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(iii) Line load regulation +

(iv) SMPS linear power supply 

(v) Power supply unit 

(vi)

 × =

(i) Phase locked loop 

+ +

(ii) Function generator +

(iii)

(iv) CRT +

——————
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Paper - DSE 1B-T

Photonic Devices and Power Electronics

  Full Marks : 40 Time : 2 Hours

1.  Answer any four questions. Each question carries five marks : 5×4=20

(i) Discuss the various types of power electronics converters. 5

(ii) Discuss the transfer and output characteristics of power MOSFETs. 2½+2½

(iii) Compare between an IGBT and a PMOSFET. 5

(iv) Calculate the carrier frequencies for optical communication systems operating at 0.88
m, 1.3m and 1.55 m. What is the photon energy in each case? 2+(1½+1½)

(v) What are the contributing factors for losses in fiber optics? Draw the loss spectrum of
single mode fiber. 2+3

(vi) Compare diode with a thyristor. 5

2.  Answer any two questions. Each question carries ten marks : 10×2=20

(i) Describe the switching characteristic of power MOSFET. Compare MOSFETs with
BJT. 5+5

(ii) Describe methods to describe the 
di
dt

 and 
dv
dt

 rating of thyristor.. 10

(iii) Describe briefly the following members of thyristors, SUS, SCS, and PUT. 10

(iv) Derive an expression for the quantum efficiency of photodetector. 10

 × =

(i)

(ii) MOSFET +
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(iii) IGBT PMOSFET 

(iv)  0.88 m, 1.3m 1.55 m

+ +

(v)

+

(vi)

 × =

(i) MOSFET   MOSFET  BJT

+

(ii)
di
dt

  
dv
dt

(iii)

SUS,  SCS,  PUT

(iv)

——————


