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ANSWER ALL QUESTIONS  
 

1. Prove that ( ) { }xQxxxf ∈++= 224  is irreducible over Q . 

 Q  ò³O ( ) { }xQxxxf ∈++= 224  A„óü×ýÐèþ$$ A° è̂þ*ç³…yìþ. 

2. Show that a division ring has no zero divisors. 

 Ñ¿êVæü ÐèþËÄæý$…ÌZ Ôèý*¯èþÅ ¿êfM>Ë$ ÌôýÐèþ# A° è̂þ*ç³…yìþ. 

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

 R ÐèþËÄæý$… Äñý$$MæüP Æðÿ…yæþ$ IyìþÄæý$ÌŒýÞ bóþ§æþ¯èþ… R ÐèþËÄæý*°Mìü IyìþÄæý$ÌŒý AÐèþ#™èþ$…¨° è̂þ*ç³…yìþ. 

4. Show that vectors ( ) ( ) ( )2,1,1,0,1,2,1,2,1 −  form a basis of ( )RR3
. 

 ( )RR3  è̄þMæü$ ( ) ( ) ( )2,1,1,0,1,2,1,2,1 −  çÜ¨ÔèýË$ B«§éÆæÿÐèþ$$ HÆæÿµÆæÿ^èþ$¯èþ° ^èþ*ç³…yìþ. 

5. Show that the mapping ( ) ( )RVRVT 23: →  defined as 

( )321 ,, αααT = ( )321321 23,23 αααααα −−+−  is a linear transformation. 

 ( ) ( )RVRVT 23: →  {ç³Ðóþ$Äæý*°² ( )321 ,, αααT = ( )321321 23,23 αααααα −−+−  °ÆæÿÓ_…_ è̄þ T  º$$k 

ç³ÇÐèþÆæÿ¢̄ èþÐèþ$° ^èþ*ç³…yìþ. 

6. Find the characteristic roots of the matrix 
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7. If V is an inner product space over the field F, then for any Vyx ∈, , prove that 

( )2222
2 yxyxyx +=−++ . 

 JMæü „óü{™èþ… F ò³O V JMæü A…™èþÆæÿ Ë»ê®…™èþÆ>âæý…,  Vyx ∈,  AÆÿ$$™óþ , ( )2222
2 yxyxyx +=−++   A° 

^èþ*ç³…yìþ. 

 

8. Prove that 
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^óþÄæý$…yìþ. 
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MAXIMUM MARKS :30  
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1.  (a) (i) Prove that every finite integral domain is a field. 

   {ç³† ç³ÇÑ$™èþ ç³NÆ>~…Mæü {ç³§óþÔèýÐèþ$* „óü{™èþ… AÐèþ#™èþ$…¨ 

  (ii) Prove that the ring of integers  is a principal ideal ring. 

     ç³NÆ>~…Mæü  ÐèþËÄæý$Ðèþ$$ JMæü {ç³«§é è̄þ IyìþÄæý$ÌŒý ÐèþËÄæý$… A° è̂þ*ç³…yìþ 

  (b) (i) State and prove fundamental theorem of homomorphism of rings. 

   ÐèþËÄæý*Ë çÜÐèþ$Ææÿ*ç³™èþ {´ë£æþÑ$Mæü íÜ§é®…™èþ… {ç³Ðèþ_…_ °Ææÿ*í³…^èþ$Ðèþ$$. 

  (ii) An ideal RU ≠  of a commutative ring R, is a prime ideal if and only if UR /  is 

an integral domain. 

   ÐèþËÄæý$… R ÌZ RU ≠  A¯óþ A§æþÆæÿØ… {ç³«§é è̄þ B§æþÆæÿØ… M>Ðèþyé°Mìü Ðèþ#Å™èþµ è̄þ² UR /  JMæü ç³NÆ>~…Mæü 

{ç³§óþÔèý… M>Ðèþyæþ… BÐèþÔèýÅMæü ç³Æ>Åç³¢ °Äæý$Ðèþ$Ðèþ$$ A° è̂þ*í³… è̂þ…yìþ. 

 

2. (a) (i) If 1W  and 2W  are any two subspaces of a vector space ( )FV  then prove that 

 21 WW +  is a subspace of ( )FV . 

   1W , 2W  Ë$ ( )FV  è̄þMæü$ Æðÿ…yæþ$ E´ë…™èþÆ>âêË$ AÆÿ$$™óþ 21 WW +  Mæü*yé ( )FV  ¯èþMæü$ E´ë…™èþÆ>âæý… 

A° è̂þ*ç³…yìþ. 

  (ii) If ( )FV  is finite dimensional vector space, then prove that any two bases of V 

have the same number of elements. 

   ( )FV   JMæü ç³ÇÑ$™èþ çÜ¨Ô>…™èþÆ>âæý… AÆÿ$$™óþ V Äñý$$MæüP HÆðÿ…yæþ$ B«§éÆæÿ çÜÑ$™èþ$ËÌZ ð̄þŌ é, JMóü 

çÜ…QÅÌZ°  Ðèþ$*ËM>Ë è̄þ$ MæüÍW E…sêÄæý$° è̂þ*ç³…yìþ.  

  (b) State and prove Rank-Nullity theorem. 

  Møsìý& Ôèý* è̄þÅ™èþ íÜ§é®…™èþÐèþ$$ è̄þ$ °ÆæÿÓ_…_ °Ææÿ*í³… è̂þ$Ðèþ$$. 

  

3. (a) (i) State and prove Cayley-Hamiltan theorem. 

   MðüÆÿ$$Î& õßýÑ$Ët̄ Œþ íÜ§é®…™èþ… {ç³Ðèþ_…_ °Ææÿ*í³…^èþ$Ðèþ$$. 



     

  

  (ii) Show that the matrix 






 −

31

20
 is diagnolizable find a 22×  matrix P such that 

APP 1−  is a diagonal matrix. 
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31

20
 Ðèþ*{†Mæü ÑMæüÈ~Äæý$Ðèþ$$ A° ^èþ*ç³…yìþ APP 1−  ÑMæüÆæÿ~Ðèþ*{†Mæü AÄôý$Årr$ÏV> E…yóþ P A¯óþ 

22×  Ðèþ*{†Mæü¯èþ$ Mæü è̄þ$Vö è̄þ…yìþ. 

  (b) Find the eigen values and the corresponding eigen vectors of the matrix 
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A  verify caylay- Hamilton theorem. 

  ò³O Ðèþ*{†Mæü Äñý$$MæüP IVæü Œ̄þ ÑË$ÐèþË$, A è̄þ$Ææÿ*ç³ IVæü Œ̄þ çÜ¨ÔèýË è̄þ$ Mæü è̄þ$MøP…yìþ MóüÎ& àÑ$Ët̄ Œþ íÜ§é®…™èþÐèþ$$¯èþ$ 

çÜÇ^èþ*yæþ…yìþ. 

4. (a) (i) State and prove Schwartz’s inequality. 

   ÝëPüÓÆŠÿj AçÜÐèþ* è̄þ™èþ è̄þ$ ™ðþÍµ °Ææÿ*í³… è̂þ…yìþ. 

  (ii) Prove that every finite dimensional inner product space has an orthonormal basis.  

   {ç³† ç³ÇÑ$™èþ ç³ÇÐèþ*×ý A…™èþÆæÿ Ë»ê®…™èþÆ>âê°Mìü JMæü Ë…»êÀ Ë…º B«§éÆæÿ…V> E…r$…§æþ° ^èþ*í³…yìþ. 

  (b) Construct an orthonormal basis of 3R  using Gram-Schmidt orthogonalization process 

from ( ) ( ) ( ){ }0,3,1,1,0,2,3,2,1=B . 

  ( ) ( ) ( ){ }0,3,1,1,0,2,3,2,1=B  è̄þ$…_ {V>ÐŒþ$& çÙÃyŠþ Ë…½MæüÆæÿ×ý ç³§æþ®†° Eç³Äñý*W…_ JMæü Ë…»êÀË…º 3R  

B«§éÆ>°² °ÇÃ…^èþ…yìþ. 

 

———————— 
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ANSWER ALL QUESTIONS  

 

1. Define relative error. Find the relative error of 
3

2  is approximated to 0.667. 

 Ýëõ³„æü §øÚë°² °ÆæÿÓ_…^èþ…yìþ. 
3

2 è̄þMæü$ EgêjÆÿ$$…ç³# ÑË$Ðèþ 0.667 AÆÿ$$ è̄þç³šyæþ$ Ýëõ³„æü §øÚë°² Mæü è̄þ$MøP…yìþ. 

2. Find the missing value in the following. 

 {Mìü…¨ ç³sìýtMæüÌZ ÌZí³…_ è̄þ RêäË è̄þ$ ç³NÇ… è̂þ…yìþ. 

x 45 50 55 60 

f(x) 3.0 – 2.0 0.225 

3. Find third divided difference of ƒ(x)  with arguments x = 2, 4, 9, 10 where ƒ(x) = xx 23 − . 

 ƒ(x) = xx 23 −  {ç³Ðóþ$Äæý*°Mìü x = 2, 4, 9, 10 Ðèþ§æþª ƒ(x) Äñý$$MæüP 3 Ðèþ Ñ¿êh™èþ ¿ôý§æþ… è̄þ$ Mæü è̄þ$Vö è̄þ$Ðèþ$$.  

4. Write Gauss Backward interpolation formula and Gauss forward interpolation formula. 

 V>‹Ü †ÆøVæüÐèþ$ è̄þ Ðèþ$ÇÄæý$$ ç³#ÆøVæüÐèþ$ è̄þ çÜ*{™éË è̄þ$ {ç³Ðèþ_… è̂þ$Ðèþ$$. 

5. Evaluate dxx∫
1

0

3  with 5 subintervals by Trapezoidal rule. 

 {rïœgêÆÿ$$yæþÌŒý çÜ*{™èþ… Eç³Äñý*W…_ E´ë…™èþÆ>Ë çÜ…QÅ 5 AÆÿ$$ è̄þç³šyæþ$ dxx∫
1

0

3  çÜÐèþ*MæüË°° Mæü è̄þ$MøP…yìþ. 

6. Using Euler’s method compute ( )3.0y  with 1.0=h  from the following ,' yxy +=  ( ) 10 =y . 

 Äæý$*ËÆŠÿ ç³§æþ®† §éÓÆ> ,' yxy +=  ( ) 10 =y  è̄þ$ 1.0=h  AÆÿ$$ è̄þ^ø ( )3.0y ° Mæü è̄þ$Vö è̄þ$Ðèþ$$. 

7. Explain iteration method. 

 ç³# è̄þÆæÿ$Mìü¢ ç³§æþ®†° ÑÐèþÇ… è̂þ…yìþ. 

8. Solve the following equations. 

 D {Mìü…¨ çÜÒ$MæüÆæÿ×êË$ Ýë«̈ … è̂þ$Ðèþ$$. 

 694,432,3 =++=++=++ zyxzyxzyx  
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1.  (a) (i) Prove thatg 
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µδ  Ýë«̈ … è̂þ$Ðèþ$$. 

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

  è̄þ*År Œ̄þ ç³#ÆøVæüÐèþ$¯èþ A…™èþÆóÿÓÔèý è̄þ çÜ*{™é°² {ç³Ðèþ_…_ °Ææÿ*í³…^èþ$Ðèþ$$. 

  (b) (i)  Using Newtons forward interpolation formula and the given table of values obtain 

the value of ƒ(x) when 4.1=x . 

  D {Mìü…¨ ç³sìýtMæü B«§éÆæÿ…V> è̄þ*År Œ̄þ ç³#ÆøVæüÐèþ$ è̄þ A…™èþÆóÿÓÔèý¯èþ çÜ*{™é°² Eç³Äñý*W…_ 4.1=x  Ðèþ§æþª 
ƒ(x) ÑË$Ðèþ¯èþ$ Mæü¯èþ$Vö è̄þ$Ðèþ$$. 

x 1.1 1.3 1.5 1.7 1.9 

ƒ(x) 0.21 0.69 1.25 1.89 2.61 

  (ii) State and prove Lagranges Interpolation Formula. 

  Ìñý{V>…gñý‹Ü A…™èþÆóÿÓÔèý¯èþ çÜ*{™é°² {ç³Ðèþ_…_ °Ææÿ*í³…^èþ$Ðèþ$$. 

2. (a) (i)  Using Gauss forward interpolation formula to find ( )3.3f  from the following table. 

  V>‹Ü ç³#ÆøVæüÐèþ$ è̄þ A…™èþÆóÿÓÔèý è̄þ çÜ*{™é°² Eç³Äñý*W…_ D {Mìü…¨ ç³sìýtMæü §éÓÆ> ( )3.3f ° Mæü è̄þ$Vö è̄þ$Ðèþ$$. 
x 1 2 3 4 5 

f(x) 15.30 15.10 15.00 14.50 14.00 

  (ii) Using Gauss Backward interpolation formula find ( )8y  from the following table. 

  D {Mìü…¨ ç³sìýtMæü B«§éÆæÿ…V> V>‹Ü †ÆøVæüÐèþ$ è̄þ A…™èþ@ÆóÿÓÔèý è̄þ çÜ*{™é°² Eç³Äñý*W…_ ( )8y ° Mæü è̄þ$Vö è̄þ$Ðèþ$$. 
x 0 5 10 15 20 25 

y 7 11 14 18 24 32 

 

 

 

 

 

      



     

  

 

  (b) (i) Use stingling’s formula to evaluate ( )25f  from the following data. 

  {Mìü…¨ ç³sìýtMæü §éÓÆ> òÜtÇÏ…VŠü çÜ*{™é°² Eç³Äñý*W…_ ( )25f ° Mæü¯èþ$Vö è̄þ$Ðèþ$$. 
x 10 20 30 40 

f(x) 1.1 2 4.4 7.9 

  (ii) Given 5800 =u , 5561 =u , 5202 =u  and 3854 =u  find 3u . 

  5800 =u  5561 =u  5202 =u  3854 =u  AÆÿ$$™óþ 3u  ° Mæü è̄þ$Vö è̄þ$Ðèþ$$. 

3. (a) Find the first and second derivative of the function f(x) tabulated below at the point 

5.1=x . 

 {Mìü…¨ ç³sìýtMæü è̄þ$…yìþ 5.1=x  Ðèþ§æþª f(x) {ç³Ðóþ$Äæý*°Mìü {ç³£æþÐèþ$ Ðèþ$ÇÄæý$$ ¨Ó¡Äæý$ AÐèþMæüË¯é°² Mæü è̄þ$Vö è̄þ$Ðèþ$$. 
x 1.5 2.0 2.5 3.0 3.5 4.0 

f(x) 3.375 7.0 13.625 24.0 3.8.875 59.0 

  (b) Evaluate ∫
1

0

dxex  approximately in steps of 0.05 using Simpson’s 
3

1
 rule. 

 íÜ…ç³Þ Œ̄þ 
3

1
 çÜ*{™é°² Eç³Äñý*W…_ ∫

1

0

dxex  çÜÐèþ*MæüË°° E´ë…™èþÆ>Ë °yìþí³ 0.05V> ¡çÜ$Mö° Væü×ìý…^èþ$Ðèþ$$. 

4. (a) (i) Using Regula-Falsi Method find the roots of the equation 043 =−− xx . 

  ÆðÿVæü$ÅÌê&¸ëÎÞ ç³§æþ®† §éÓÆ> 043 =−− xx  çÜÒ$MæüÆæÿ×ê°Mìü Ðèþ$*ÌêÍ² Mæü è̄þ$Vö è̄þ$Ðèþ$$. 

  (ii) Find the root of the equation 0cossin =+ xxx  using Newton-Raphson method. 

  è̄þ*År Œ̄þ&Æ>ç³Þ Œ̄þ ç³§æþ®† §éÓÆ> 0cossin =+ xxx  çÜÒ$MæüÆæÿ×ê°Mìü Ðèþ$*Ìê°² Mæü è̄þ$Vö è̄þ$Ðèþ$$. 

  (b) (i) Using Gauss – Jordan method solve the system: 

  ,102 =++ zyx  ,18323 =++ zyx 1694 =++ zyx . 

  Vú‹Ü&gZÆ>z̄ Œþ ç³§æþ®† §éÓÆ> {Mìü…¨ çÜÒ$MæüÆæÿ×êË è̄þ$ Ýë«̈ … è̂þ$Ðèþ$$: 
  ,102 =++ zyx  ,18323 =++ zyx 1694 =++ zyx . 

  (ii) Using Gauss – Seidal method solve the system 

   ,13102,1210 =++=++ zyxzyx  .141022 =++ zyx  

  V>‹Ü&òÜOyæþÌŒý ç³§æþ®† §éÓÆ> D {Mìü…¨ çÜÒ$MæüÆæÿ×êË¯èþ$ Ýë«̈ …^èþ$Ðèþ$$. 
   ,13102,1210 =++=++ zyxzyx  .141022 =++ zyx  

———————— 
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1. Draw the circuit of Half wave rectifier and explain its working. 

Obtain expressions for its efficiency and ripple factor. Sketch the 

input and output waveforms. 

2. (a) Explain the working of series regulated power supply. 

 (b) Explain the function of class AB push pull amplifier. 

3. (a) Write the characteristics  of an ideal op-amp. 

 (b) Define the terms 

  (i) Common mode rejection ratio 

  (ii) Slew rate 

  (iii) Input offset voltage 

4. (a) Explain the analysis of op-amp inverting amplifier. 

 (b) Explain the working of op-amp as voltage follower. 

5. Explain how op-amp can be used to solve simple second order 

differential equation with a neat circuit diagram. 
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1. (a) Distinguish between Amplitude modulation and frequency 

modulation. 

 (b) Explain the working of a simple frequency modulator. 

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

function of each block. 

3. Explain the following with examples: 

 (a) Decimal to binary conversion 

 (b) Hexadecimal to decimal conversion 

 (c) Binary to gray code conversion 

 (d) Gray code to binary conversion. 

4. (a) Explain the operations of NAND and NOR gates. 

 (b) Realize AND, OR, NOT gates from NAND logic. 

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

 (b) Explain the operation of RS flip-flop.  

  

––––––––––––––– 
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1. Draw and explain the internal architecture of 8085 

microprocessor. 

2. (a) Explain the classification of semiconductor memories. 

 (b) Explain address space partitioning. 

3. Explain the classification of instruction set of 8085 

microprocessor. 

4. Write an assembly language program for the addition of two 16 

bit numbers. 

5. Write an assembly language program for the conversion of 

binary number to BCD number. 
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1. Draw and explain the block diagram of 8155A multipurpose 

programmable device. 

2. (a) Draw the block diagram of 8255A programmable peripheral 

interface. 

 (b) Explain various operating modes of 8255A. 

3. Draw the block diagram of 8259 programmable interrupt 

controller and explain the function of each block. 

4. Explain microprocessor based data acquisition system. 

5. Explain the interfacing of stepper motor with 8085 

microprocessor. 

  

––––––––––––––– 
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1. What is  Physical Schema? Explain its features. 

2. Relationship types, sets and instances.  

3. What is the difference between a key and super key? 

4. How to process Single Table? 

5. What are the software components in a Client–Serve DDBMS? 

6. What is the difference between the Two-Tier and Three-Tier 

Client/Server Architectures? 

7. Discuss the role of high-level data model in the Data Base Decision 

Process. 

8. Why do we designate one of the candidates key of a relation to be the 

Primary Key? 

9. List data types that are allowed for SQL attribute. 

10. What are main reasons for and potential advantages of distributed 

Databases? 
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1.    What is Conseptual Schema? 

2. Costs in Data Base approach. 

3. Entity clustering. 

4. Mering Relations. 

5. Fourth Normal Form. 

6. Designing Physical Records. 

7. Definition of RDBMS. 

8. Server issues. 

9. E-R diagram. 

10. DML Commands. 

_______________ 
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1. How do you create a pie chart application in detail? 

2. Explain the features and specifications of OLE? 

3. Discuss about a string functions and math functions in detail ? 

4. How do you explain simple active-X control with the MFC? 

5. Explain about visual C + + windows development tools? 
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1. How do you convert streamlining I/O with C + + from STREAM- H to IO 

STREAM -H? 

2. Discuss about class wizards with its applications? 

3. What are the header files? Write methods in CTYPE-H in detail? 

4. How do you develop the word processor applications? 

5. Write the salient features of windows programming and its concept? 

 

————————— 


