
D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3

D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3

D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3

D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3

D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3

D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3

D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3

D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3

D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3D
E8

B7A
22

98
E3

9A
4E

9B
9E

98
D

E6
F2

6E
92

3

41299 Page 1 of 2 
 

Time: 3 Hours        Total Marks: 80 

N.B.: 

1) Question No.1 is compulsory 

2) Solve any three from the remaining five. 

3) Figures to the right indicate full marks. 

 

Q. 1 Attempt any four questions. 

A. Explain the block diagram of general-purpose op-amp      [5] 

B. What are the limitations of basic differentiator using op amp? Draw the circuit           

diagram of a practical differentiator and explain how it overcomes the limitations.    [5] 

C. With the help of a neat circuit diagram, input / output waveforms and transfer  

characteristics, explain the working of zero crossing detector.                             [5] 

D. Write a note on Pulse Width Modulator using IC 555.                   [5] 

E. Explain working of switching regulator.                    [5] 

F. With a diagram explain how IC 565 can be used as a Phase Locked Loop             [5] 

 

Q. 2 A. Draw a neat circuit diagram of an inverting summing amplifier using op-amp       

                  and obtain the expression for its output voltage as VO = - (V1+V2+V3),  where V1,   

                V2, V3  are input voltages.                                   [10] 

 

B. Design a second order high pass Butterworth filter for a cut off frequency of             

 1 kHz. Sketch its frequency response.                                                                          

Choose the values of Capacitors = 0.01 µF.                                                                  [10] 

 

Q. 3 A. With the help of a circuit diagram, input and output waveforms and voltage  

                   transfer characteristics explain the working of an inverting Schmitt trigger.   

                   Derive the expressions for the Upper & lower threshold levels.                  [10] 

 

B.  Design an astable multivibrator using IC 555 for an output frequency of  5 kHz  

          and duty cycle of 60%.                        [10] 

      

Q. 4 A. Design an op-amp circuit to obtain VO = 2V1 - 5V2, where V1 & V2 are input   

                  voltages.                                           [10] 

   

 B. Design a voltage regulator using IC 723 to give 20 Volts at IL = 500 mA.                [10] 

 

Q. 5 A. With the help of a diagram explain the working of R C phase shift oscillator                 

                  using op amp. Derive the expression for its frequency of oscillation.                                 

                 What are the values of R & C of the frequency determining network if its                

                 frequency of   oscillation is 5 kHz?                                                                            [10]               
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B. What is a precision rectifier? Write the advantages of precision rectifier over normal     

     diode rectifier. Explain full wave precision rectifier with the help of                         

     diagram and relevant waveforms.                 [10] 

 

Q. 6 Write short notes on: (Attempt any four)  

A. Closed loop Inverting Amplifier using Op-amp     [5] 

B. Voltage to Current Converter       [5] 

C. Peak Detector         [5] 

D. Monostable Multivibrator using IC 555     [5] 

E. Three terminal adjustable voltage regulators     [5] 

F. IC 566 Voltage Controlled Oscillator (VCO)     [5] 

 

**************************** 
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Duration Three Hours Total marks 80 

N.B. [i] Question No 1 is compulsory and attempts any three out of remaining five 

questions. 

[ii] Assume suitable data wherever required. 

[iii] Figures to the right indicate full marks. 

 

    

1.  Solve any four  

 (a)  Differentiate between Von Neumann and Harvard architecture with the help of a 

diagram. 
5 

 (b)  Explain the significance of all bits in the TCON register, used in the 8051 

microcontroller. 
5 

 (c)  Explain the pipeline stages used in the ARM7 processor. 5 

 (d)  Explain the features of Atmega 328P. 5 

 (e)  Write an assembly language program for the 8051 to add two decimal numbers (BCD) 

06 and 09. Store the result of this addition in register R2. Ensure that the result is also a 

decimal (BCD) number. 

5 

    

2. (a)  What is the role of a microprocessor in a computer? Additionally, explain the functions 

of the program counter and stack pointer registers within the microprocessor. 
10 

 (b)  Explain semiconductor memories available in microprocessors and microcontrollers. 10 

    

3. (a)  Explain serial port communication and its operating modes in the 8051 microcontroller. 10 

 (b)  Explain the autoreload mode of the 8051 timer and the significance of all registers used 

to configure the timer in the 8051 microcontroller. 
10 

    

4 (a)  Explain various addressing modes of the 8051 with two examples each. 10 

 (b)  Describe the features of the ARM processor. Also, explain which features are accepted 

and which are rejected from the basic RISC machine. 
10 

    

5. (a)  Write an assembly language program for the 8051 to transfer the message “HAPPY 

NEW YEAR” serially at a baud rate of 9600 in mode 1. Assume the 8051 is operating 

on 11.0592 MHz. 

10 

 (b)  Explain exception and interrupt handling in ARM. 10 

    

6 (a)  Write a short note on delay subroutines. 10 

 (b)  What are the factors that needs to be considered for selecting a microcontroller for an 

application? 
10 

  ***************  
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Duration: 3 hrs                                                                           [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.   

 
1   Attempt any FOUR [20] 

 a Perform the convolution of x1(t)=cos t u(t) and x2(t)=t u(t)?  

 b Find the initial value and final value of Laplace transform: 

X(s) = (s+5)/(s
2
(s+9)) 

 

 c Compare energy and power signals.  

 d What is the inverse Z transform of X(z) = (z – 0.4) / (z
2
 + z + 2)?  

 e If Fourier transform of 𝑒−|𝑡|  is 2/(1+Ω
2
) then find the Fourier transform of 

 2/(1+t
2
) using duality property 

 

    

2 a Determine the Laplace transform of the waveform given below: 
 

[10] 

 b Find the response of the time invariant system with impulse response 

h(n)={1,2,1,-1} to an input signal x(n)={1,2,3,1} 
[10] 

    

3 a Find the inverse Laplace transform of X(s)=4/((s+2)(s+4)) if the ROC is, 

(i) -2 > Re{s} >-4 

(ii) Re{s} <-4 

(iii) Re{s} >-4 

[10] 

 b Determine the impulse response of the discrete LTI system (Assume initial 

condition as zero): 

y(n) -2 y (n-1) + y(n-2) = x(n) + 3 x(n-3)  

 

[10] 

    

4 a Determine the Fourier transform of the expression given below: 

                                            x(t) = 1 – t
2
, for |t| < 1 

                                                   = 0 for |t| > 1 

 

[10] 

𝝅 

A 

t 

x(t) 
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 b What is BIBO stability? What is the condition to be satisfied for stability? 

Explain the concept of Region of Convergence (ROC) in detail. 

[10] 

    

5 a Where should the poles lie on the s-plane for stability of a causal system? 

Explain two properties of Fourier transform. 
[10] 

5 b Determine the forced response of the system represented by the following 

equation: 

5 dy(t)/dt + 10 y(t) = 2 x(t), Input x(t)= 2 u(t) 

[10] 

    

6  Write short notes on (any two) [20] 

 a Analogy between correlation and convolution  

 b Relation between continuous time Fourier Transform and Laplace Tranform  

 c Causality and stability of systems  

 d Finite impulse response systems (FIR)  and infinite impulse response systems 

(IIR) 

 

 
______________________________ 
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Duration: 3 Hours                                                                                Max. Marks: 80 

N.B.  (1) Question No. 1 is COMPULSORY. 

          (2) Answer ANY THREE questions from Q.2 to Q.6. 

         (3) Use of Statistical Tables permitted. 

         (4) Figures to right indicate full marks. 

 

Que. 1 a. Evaluate the integral  
   2 2

C

1
dz

z 1 z 4 
 , where  

C is the circle z i 1  .                          

5 

 b. A random variable X has the distribution                                                                                         

      

Find  i) k  ii)  

5 

 c. Show that the vectors V1 =(1,2,4), V2 =(2,-1,3) 

and V3 = (0,1,2) are linearly independent. 

5 

 d. Find Rank correlation coefficient for the 

following data                                                 

 x :       12        17         22           27          32    

 y :      113      119       117        115          121 

 

5 

Que. 2 a. Find  usual inner product between two vectors  

(2, -3, 1) and ( 3, 4, -5). Find  norm of each 

vectors and verify Cauchy Schwarz inequality. 

6 

 
b. Find the Extremal of  

2

1

x
2

x

1 y dx .                                                            
6 

 c. The following table gives data concerning the savings bank 

deposits (X) in lakhs and number of strikes and lockouts(Y) 

over a period of 7 years. Calculate the correlation 

 coefficient and the regression lines.  

X 51 54 55 59 65 60 70 

Y 38 44 33 36 33 23 10 
 

8 

 

 

 

 

 

 

 

 

 

 

 
 

 

X : 0 1 2 3 4 5 6

p x : k 3k 5k 7k 9k 11k 13k

 P 3 X 6 
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Que. 3 a. Show that the V = {(    )      } is a subspace 

of    .                           

6 

 b. 

The weekly wages of 1000 workmen are normally 

distributed around a mean of Rs 70 and 

standard deviation  Rs 5.  

Estimate the number of workers whose weekly 

wages will be             

(i) between 69 and 72  (ii)  more than 75 

 

6 

 

 

 

 c. Obtain all possible Taylor and Laurent series 

expansions about z=0 for the function 
 

       
 

indicating the region of convergence 

 

8 

Que. 4 a. By using Cauchy residue theorem, evaluate 

∮
     

(  
 

 
)
   

 
  where is a circle |z|=2 

6 

 b. A continuous random variable X has a 
probability density function.  
 

Find k, mean and variance. 
 

6 

 c. Using Rayleigh-Ritz method, find  approximate 

solution for the  extremal of  

∫ (            )  
 

 
 , y(0)=1, y(1)=0 

 

8 

Que. 5 a. Ten students got the following percentage of 
marks in mathematics and statistics 

 
Maths 

78 36 98 25 75 82 90 62 65 39 

 Stats 84 51 91 60 68 62 86 58 53 47 

Calculate the coefficient of correlation. 
 

6 

 b. Using Gram-Schmidt process, construct an 

orthonormal basis of      for    

   S={(     )  (       )  (      )}   

 

    
   

6 

 c. Reduce  quadratic form 8 
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2 2 2
1 2 3 1 2 1 3 2 3x 2x 2x 2x x x x 2x x         to diagonal form 

by congruent transformation. Obtain 

transformation applied in the reduction and 

Find the rank, index and class value. 

 

Que. 6 a. Find the curve on which the functional 

∫ {        }     
 

 

 
 with  y(0)=0,  y(1)=1  is 

extremal.   

       

6 

 b.  A car hire firm has two cars, which they hires out day by 

day. The number of demands for a car on each day is 

distributed as a Poisson variate with mean 1.5. Calculate 

the proportion of days on which (i) neither car is used (ii) 

some demands are refused. 

 

6 

 c. Find a singular value decomposition of the 

matrix [
  
   

]                           

8 
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