
  

    (DSMAT31) 
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Third Year 

MATHEMATICS III –– RING AND LINEAR ALGEBRA 
MAXIMUM : 30 MARKS 

ANSWER ALL QUESTIONS 

 

1. Prove that energy field is an integral domain. 

 

2. Show that the intersection of two ideals of a ring R  is an ideal of R . 

R  R   

3. If R  is a commutative ring with unity, then prove that every maximal ideal is a prime ideal. 

R  R  

 

4. Express the vector  5,2,1   as a linear combination of vectors  1,1,11 e ,  3,2,12 e , 
 1,1,23 e . 

 5,2,1    1,1,11 e ,  3,2,12 e ,  1,1,23 e  

5. It S  is a subset of vector space  FV  then prove that S  is a subspace of   SSLV  . 

 FV  S V S   SSL   

 

6. If 33: RRT   is invertible operator defined by    zyxyyxxzyxT  32,,2,,  then find 1T . 
33: RRT      zyxyyxxzyxT  32,,2,, 1T   

7. Find the characteristic equation of matrix 















413
620
501

A . 
















413
620
501

A   

8. State and prove Triangle inequality.  
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1. (a) (i) Prove that Every finite integral domain is a field. 

 

  (ii) State and prove fundamental theorem of homomorphism of rings. 

 

 (b) (i) Show that a finite commutative ring without zero divisors is a field. 

 

  (ii) If M  is a maximal ideal of the ring of integers Z  then M  is generated by prime 
integer. 

M  Z  M  

 

2. (a) (i) Let W  be a subspace of a finite dimensional vector space  FV  then prove that 

  WVWV dimdim/dim  . 

 FV  W  

  WVWV dimdim/dim    

  (ii) Describe explicitly the linear transformation 22: RRT   such that    5,43,2 T  

and    0,00,1 T . Find  zyxT ,, . 

22: RRT     5,43,2 T     0,00,1 T   zyxT ,,  

 

 (b) (i) If  FU  and  FV  be two vector spaces. Let    FVFUT :  be a linear 

transformation. Then show that the range set  TR  is a subspace of  FV . 

 FU   FV     FVFUT :  

 TR  FV  

 



     

  (ii) Find the null space, range, rank and nullity of the transformation 22: RRT   
defined by    yyxyxyxT ,,,  . 

   yyxyxyxT ,,,   22: RRT   

 

3. (a) (i) Find the characteristics equation and Eigen values of 


















021
612
322

. 

 

  (ii) Show that the matrix 















400
030
013

A  is not diagonalizable. 

 

 (b) (i) State and prove Cayley Hamilton theorem. 

 

  (ii) If 

















201
335
212

A  verify Cayley – Hamilton theorem and hence find 1A . 


















201
335
212

A  

1A   

4. (a) (i) Show that in an inner product space, any orthogonal set of non-zero vectors is 
linearly independent. 

 

  (ii) State and prove Bessel’s inequality. 

 

 (b) Construct an ortho normal basis of 3R  using Gram – Schmidt orthogonalization process 

from       0,3,1,1,0,2,3,2,1B . 

      0,3,1,1,0,2,3,2,1B  

3R   

—————— 
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ANSWER ALL QUESTIONS 

 

1. P.T. ½½ EE   

 ½½ EE 

2. Interpolate the missing figures in the following table. 

 

x : 0 1 2 3 4 5 

f(x) : 0 – 8 15 – 35 

3. Find the function whose first difference is 5119 2  xx . 

5119 2  xx

4. Write Bessel’s formula. 

 

5. Evaluate  

6

0 21 x

dx
 by using Simpson’s 

rd

3

1
 rule. 

 
rd

3

1
 

6

0 21 x

dx

6. Solve the equations  ,zyx 323   332  zyx , 42  zyx  by matrix inversion 

method. 

 ,zyx 323  332  zyx 42  zyx

7. Solve   001 2  y,y
dx

dy
 by Picard’s method. 

   001 2  y,y
dx

dy
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1.   Explain Regular Falsi method. 

 

2. (a) (i) Prove that 
22

22

2
11 







 
 . 

 
22

22

2
11 







 


(ii) State and prove Newton’s backward interpolation formula.   

 

(b) (i) Using Lagrange’s interpolation formula, find the form of the function  xy  from 

the following table. 

   xy  

 

x : 0 1 3 4 

y : –12 0 12 24 

(ii) State and prove Newton’s divided difference formula. 
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3. (a) (i) Use Sterling’s formula to find y at x = 32, given the following data. 

    x = 32 y  

x : 20 25 30 35 40 45 

y : 14.035 13.674 13.257 12.734 12.089 11.309 

  (ii) State and prove Bessel’s formula. 

 

 (b) (i) State and prove Gauss backward interpolation formula. 

  (ii) Use Gauss forward interpolation formula to find f(3.3) from the following table. 

x : 1 2 3 4 5 

y : 15.30 15.10 15.00 14.50 14.00 

    f(3.3) 

4. (a) (i) Evaluate 
1

0

2 dxxsin  correct to 4 decimals by Simpson’s 
rd

3

1
 rule taking 

   n = 10. 

 
3

1


1

0

2 dxxsin n

(ii) Find  4'f  from the following table 

 4'f

x : 1 2 4 8 10 

y : 0 1 5 21 27 

 (b) Find an approximate value of y  for 40.x   by Picard’s method given that 

  0022  y,yx
dx

dy
. 

    0022  y,yx
dx

dy
 40.x   y  
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5. (a) (i) Apply Regular Falsi method to solve the equation 013  xcosx . 

 013  xcosx

  (ii) Solve the following system by Gauss-Seidal method. 

 

   

2052

1524

1225





zyx

zyx

zyx

 (b) (i) Find the positive root of 0104  xx  by iteration method. 

0104  xx  

(ii) Solve the system of equations by Jacobi’s method 115;8314 2121  xxxx . 

 

—————— 
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1. Draw and explain the working of full wave rectifier. Obtain expressions for its 
efficiency and ripple factor. Sketch the input and output waveforms. 

 

2. (a) Explain the operation of L-section and  -section filters. 

  L-  -  

 (b) Explain the working of class B push pull amplifier. 

Class B

3. (a) Write the characteristics of an ideal Op-Amp. 

  Op-Amp 

 (b) Draw and explain the block diagram of an ideal Op-Amp. 

   Op-Amp  

4. (a) Explain the concept of virtual ground. 

 

 (b) Explain the functioning of Op-Amp as current follower. 

  Op-Amp 

5. Explain how Op-Amp can be used to solve simple second order differential 
equation with a neat circuit diagram. 

  

Op-Amp 



   

(DSEL31) 
ASSIGNMENT - 2 

B.Sc. DEGREE EXAMINATION, MARCH 2023. 
Third Year 

ELECTRONICS III : SOLID STATE ELE. CIRCU.  
AND DIGI. ELEC. 

MAXIMUM : 30 MARKS 
ANSWER ALL QUESTIONS 

1. (a) Explain the need for modulation. 

 

 (b) Explain the working of diode detector. 

  

2. Draw the block diagram of super heterodyne receiver and explain the function of 
each block. 

 

3. (a) Describe various number systems with examples. 

 

 (b) Explain Binary Coded Decimal, gray code and ASCII codes. 

ASCII 

4. (a) Distinguish between positive logic and negative logic. 

 (b) Explain the operation of TTL NAND gate. Draw its truth table. 

TTL NAND

5. (a) Explain the operation of Half adder. 

 

 (b) Explain the working of Master Slave  
JK Flip-Flop. 

  JK 

–––––––––––––– 
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ANSWER ALL QUESTIONS 
 

1. Draw the architecture of 8085 microprocessor and explain functioning of each 
block.  

8085 

 

2. Explain data transfer instructions of 8085 microprocessor.  

8085  

3. (a) Describe the interrupts of 8085 microprocessor.  
8085  

 (b) Distinguish between memory mapped I/O and I/O mapped I/O. 
I/O I/O I/O  

4. Write an assembly language program for the subtraction of two 16 bit numbers.  
16  

5. Write an assembly language program for the conversion of BCD number to binary 
number.  
BCD 
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1.    Draw the block diagram of 8155A multipurpose programmable device and explain 
the function of each block.  

8155A

2. Draw the block diagram of 8255A programmable peripheral interface and explain 
the function of each block.  
8155A

 

3. Draw the block diagram of 8259 programmable interrupt controller and explain 
the function of each block.  
8259 

 

4. Explain the working of analog to digital converter.  
 

5. Explain the interfacing of stepper motor with 
8085 microprocessor.  
8085  

———————––– 
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1. What are the Components of Database Environment. 

 

2. Write about E-R Model and its constructs with suitable examples. 

 E-R 

3. Explain different types of constraints? 

 

4. Discuss about Client-Server Architecture? 

 

5. What are the basic Recovery Facilities? 

 

6. Define File processing system and explain drawbacks of File Processing    System? 

 

7. Describe the DDL and DML Commands. 

 DDL  DML  

8. Explain about Normalization.  

 

9. Explain about Dynamic SQL.  

 SQL 

10. Explain the capabilities of QBE. 

 QBE 
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1.   What is Conceptual Scheme? 

 

2. Costs and Risks of the Database. 

 

3. Entity Clustering.   

 

4. Data Dictionary.   

 

5. Definition of RDBMS.  

 RDBMS 

6. Server issues. 

 

7. SQL program structure.   

 SQL 

8. Trigger definition and examples.  

 

9. Information System? 

 

10. Deadlock.   

 

 
 
 

    
–––––––––––––– 
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1. Explain about Visual C++ windows development tools. 

C++  

2. Explain about project menu and tools menu in VC++. 

VC++  

3. Explain about windows fundamentals and programming concepts. 

 

4. Write about cursors and bitmaps. 
 

5. Explain about the fundamentals and the key features of MFC. 
MFC
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1.    How do you create a pie-chart application? 
 

2. Discuss about project menu and tools menu in VC++. 
VC++  

3. Explain about OLE features and specifications. 
OLE  

4. How do you create a container application in detail? 
 

5. Discuss about graph applications in class-wizards? 
 

—————— 


