
  

MAY 2011 U/ID 14671/NCH 

Time : Three hours Maximum : 100 marks 

PART A — (5 × 8 = 40 marks)  

Answer any FIVE questions. 

All questions carry equal marks. 

1. Construct the truth table for  

( ) ( ) ( )qprpqpX ~∧∨∧∨∧= . 

 ( ) ( ) ( )qprpqpX ~∧∨∧∨∧=  &ß Esø© 

AmhÁøÚø¯ E¸ÁõUSP. 

2. Prove that  

( ) ( )( ) ( )qpqppqp ~~~~ ∧⇔∧∧∧∨ . 

 ( ) ( )( ) ( )qpqppqp ~~~~ ∧⇔∧∧∧∨  GÚ 

{ÖÄP. 

3. Prove that ( ) ( ) ( )CABACBA ∪∩∪=∩∪ , for 

any three sets A, B, C. 

 A, B, C GßÓ H÷uÝ® ‰ßÖ Pn[PÐUS, 

( ) ( ) ( )CABACBA ∪∩∪=∩∪  GÚ {ÖÄP. 

(6 pages) 
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4. Show that, the set of rational numbers is 

countable. 

 ÂQu•Ö GsPÎß Pn® GsnU Ti¯x GÚ 

{ÖÄP. 

5. Define : 

 (a) Reflection. 

 (b) Rotation. 

 (c) Shear and 

 (d) Translation. 

  Give example for each of the above. 

 (A) _ØÓa_ 

 (B) ¤µv£¼¨¦ 

 (C) \ÖUS¨ ö£¯ºa] ©ØÖ® 

 (D) ö£¯º¨¦ BQ¯ÁØøÓ Áøµ¯Ö. 

JÆöÁõßÖUS® GkzxUPõmk u¸P. 

6. Differentiate 
∞

=
Nxxy  with respect to x. 

 
∞

=
Nxxy &ø¯ x ø¯¨ ö£õÖzx ÁøP¨£kzxP. 
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7. Evaluate ( )∫=
2

0

tanlog

π

dxxI . 

 ( )∫=
2

0

tanlog

π

dxxI  &ø¯ ©v¨¤kP. 

8. Find the equation of the circle passing  

through the intersections of 422 =+ yx  and 

044222 =+−−+ yxyx  and touching the line 

52 =+ yx . 

 422 =+ yx  ©ØÖ® 044222 =+−−+ yxyx  

Gß£ÚÁØÔß öÁmk ©ØÖ® 52 =+ yx  GßÓ 

÷Põmøh öuõmka ö\À¾® Ámhzvß \©ß£õk 

PõsP. 

PART B — (3 × 20 = 60 marks)  

Answer any THREE questions. 

All questions carry equal marks. 

9. (a) Show that ( ) ( )qpqpq ~~~ ∧∨∧∨  is a 

tautology. 

 (b) Prove that  

  ( ) ( )( ) ( )qpqppqp ∨⇒∨∨→∧ ~~~~ . 
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 (A) ( ) ( )qpqpq ~~~ ∧∨∧∨  Gß£x J¸ 

ö©´ø© GÚ {ÖÄP. 

 (B)  ( ) ( )( ) ( )qpqppqp ∨⇒∨∨→∧ ~~~~  

 GÚ {ÖÄP. 

10. (a) Define inverse of a function. Show that f has 

got an inverse if and only if f is a bijection. 

 (b) Prove that an equivalence relation on a set X 

partitions the set X. 

 (A) J¸ \õº¦ Gvº©øÓø¯ Áøµ¯Ö. f GßÓ \õº¦US 

Gvº©øÓ C¸¢uõÀ ©mk÷© f J¸ C¸¦Ó¨£õß 

GÚ {ÖÄP. 

 (B)  X GßÓ Pnzvß «x Áøµ¯ÖUP¨ ö£Ö® \©õÚ 

EÓÄ AUPnzøu ¤›ÂøÚPÍõP ¤›US® GÚ 

{ÖÄP.   

11. Verify Cayley Hamilton theorem for 

















−
−=

486

751

321

A  and hence find its inverse.  

[P.T.O.] 
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−
−=

486

751

321

A  GßÓ AoUS ÷P´¼&íõªÀhß 

÷uØÓzøu \›£õºUP. Auß ‰»® A&ß ÷|º©õÖ 

PõsP. 

12. (a) If ,log xxy n=  prove that  

( ) !11 −+= − nnII nn . 

 (b) Find reduction formula for  

∫=
x

n
n dxxI

π

0

sin . 

 (A) xxy n log=  GÛÀ,  ( ) !11 −+= − nnII nn  GÚ 

{ÖÄP. 

 (B) ∫=
x

n
n dxxI

π

0

sin  &ß SøÓ¨¦ Áõ´¨£õmøhz 

u¸Â. 

13. Find the shortest distance between the lines 

1

3

1

8

3

3

−
−=−=

−
− zyx

, 
4

6

2

7

3

3

−
−=

−
+=+ zyx

 and 

find the equations of the line of shortest distance. 
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GßÓ ÷PõkPÐUS Cøh÷¯²ÒÍ EÒÍ SøÓ¢u£m\ 

yµzøuU PõsP. ÷©¾® SøÓ¢u£m\ yµ ÷Põmiß 

\©ß£õmøh PõsP. 

——————— 


