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Code No.  35

Total No. of Questions : 40 ] [ Total No. of Printed Pages : 16

June/July, 2009

MATHEMATICS

( Kannada and English Versions )

Time : 3 Hours 15 Minutes ] [ Max. Marks : 100

( Kannada Version )

‚ÂÍºÂ» : i) ® …ÂX‡R …ÂãXxŒÈëY A, B, C, D ÆÂÈ∆ÂÈO E Ø¢Ã »Ê‹È@ êü˘ÊπÂπÂúÕ.

Ø£ÊY êü˘ÊπÂπÂ›Â»ÂÈR ©∆ÂOàö.

ii) êü˘ÊπÂ - A π 10 •¢∑πÂ›ÂÈ, êü˘ÊπÂ - B π 20 •¢∑πÂ›ÂÈ, êü˘ÊπÂ -

C π 40  •¢∑πÂ›ÂÈ,   êü˘ÊπÂ - D π    20  •¢∑πÂ›ÂÈ   ÆÂÈ∆ÂÈO  

êü˘ÊπÂ - E π 10 •¢∑πÂú¬ÂÈ∆ÂOÕ.

êü˘ÊπÂ – A

® x›ÂÇ»Â Ø£ÊY „Â∆ÂÈO …ÂX‡RπÂ›Â»ÂÈR ©∆ÂOàö : 10 × 1 = 10

1. 3x ≡ 2 ( mod 6 ) ‚ÂÆÂÈ‡ÒôËŒÈ∆π …Âà„Ê¬Âê‹Y. ∞x ?

2.
→
a   ŒÈ √Ú¬∑\» Ỗ xÍ‚Ú»˜ÔπÂ›ÂÈ ( Direction cosines )  

1
3
  ,  

2
3
   ÆÂÈ∆ÂÈO  n πÂ›Ê«Â¬ n »Â

ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.  

3. …ÂÌ}Ê¸¢∑πÂ›Â πÂ≈ I ŒÈëY ✳ ÄXûÈŒÈ ÕÊWzW a ✳ b = a b , ∀ a, b ∈ I ¶Ç«. ®

ÄXûÈŒÈÈ åZÆÂ⁄»Â ÄXûÈûÈË •«˘̊ÂÕÊ I ÆÈËë‹YÕÒ Ø¢«ÂÈ …ÂàËÄ\ö.
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4. A, B πÂ›ÂÈ   ≤¢«Ò   …ÂàÆÂ⁄≈  ( Order )  ß¬ÂÈÕÂ   Ø¬Â√ÂÈ   ÕÂπÂ̧    ÆÂ⁄∆ÂÎxπÂ›ÂÈ. | A |

= 4, | B | = 5 ¶«Â¬, | AB | ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

5. Ø¬Â√ÂÈ ÕÂÎ∆ÂOπÂ›Â xË¢«ÂXπÂ›Â »Â√ÂÈÕÂ≈ «ÂÍ¬Â d ¶Ç«ÂÈQ, r
 1  , r

 2  πÂ›ÂÈ ãXæWπÂ›ÊÇ«ÂQ¬, ¶

ÕÂÎ∆ÂOπÂ›ÂÈ ≤¢«Â»ÛR¢«ÂÈ üÊ„ÂW ‚ÂS‡Â̧ ÕÊπÂüÒyÊ«Â ( External touch ) çÃ¢«Â̆»ŒÈ»ÂÈR (

Condition ) Ã¬íÈà.

6. 4x 2  + 9y 2  = 36 ¬Â ÆÈËë¬ÂÈÕÂ Œ⁄ÕÂÏ«Ò è¢«ÂÈê»Â »Êè˘ «ÂÍ¬ÂπÂ›Â ÆÍ∆ÂOÕÂ»ÂÈR

∑¢√ÂÈõâíÈà.

7. sin – 1 ( sin 130° )  ŒÈ ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

8. 



 

1 – i
1 + i

 
 n

  = 1 ¶πÂÈÕÂ¢∆ n »Â ∑ç·ÂK «˘Â»Â …ÂÌ}Ê¸¢∑ ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

9. ©∆ÂS»ÂR  f ( x ) = | x | ¶Ç«ÂQ¬,  L f  l ( 0 )  ∑¢√ÂÈõâíÈà.

10. ⌡
⌠

– π/4

π/4

 
 ( ) sin 3 x + cos x     dx »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

êü˘ÊπÂ – B

® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ „Â∆ÂÈO …ÂX‡RπÂ›Â»ÂÈR ©∆ÂOàö : 10 × 2 = 20

11. ca ≡ cb ( mod m ) ¶Ç«ÂÈQ c, m πÂ›ÂÈ ‚Ê…Ò∑\ •êü˘ÊæW ‚Â¢zWπÂ›Ê«Â¬ a ≡ b ( mod m

) Ø¢«ÂÈ ‚Êå̆ö.

12. A  =  







 

  cos θ   sin θ
 
– sin θ   cos θ

     ¶«ÊπÂ, AA l  ŒÈÈ ‚ÂÆÂÈêÈã ( Symmetric ) ÆÂ⁄∆ÂÎxûÈË

Ø¢«ÂÈ …ÂàËÄ\ö.
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13. •¬‚Â¢∑È‹ÕÂ»ÂÈR ÕÊWzÊWçö. "‚Â¢∑‹»Â ÆÂ⁄√ÂÈW£ÛË 5# ( ) +
 5    ÄXûÈŒÈëY { 1, 2, 3, 4 }

πÂ≈ÕÂÏ •¬‚Â¢∑È‹ÕÒ Ø¢«ÂÈ …ÂàËÄ\ö.

14. Q +  («˘Â»Â  ü˘ÊπÂ‹ÃQ  ‚Â¢zWπÂ›Â  πÂ≈)   πÂ≈«ÂëY  ✳  Ø¢Ã  ÄXûÈŒÈ  ÕÊWzW  a ✳ b =

ab

3
  ,  ∀ a, b ∈ Q +  ¶Ç«. •»Â»ÂW∆Ê¢‡Â ÆÂÈ∆ÂÈO Q +  »ÂëY a – 1  »ÂÈR ∑¢√ÂÈõâíÈà.

15. λ  î   +   ĵ   + 2 k̂  ,   2  î   – 3  ĵ   + 4 k̂    ÆÂÈ∆ÂÈO    î   + 2  ĵ   –  k̂    πÂ›ÂÈ  ‚ÂÆÂÈ∆Â‹

‚Âå‡ÂπÂ›ÊÇ«ÂQ¬    ( Coplanar vectors ), λ «Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

16. ( 0, 0 ), ( 3, 0 ) ÆÂÈ∆ ÂÈO ( 0, 4 ) πÂ›ÂÈ ‡ÂÎ¢πÂπÂ›ÊÇ¬ÂÈÕÂ ãXüÂ̆Èæ«Â …ÂàÕÂÎ∆ÂO«Â ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR

∑¢√ÂÈõâíÈà.

17. èâö :  tan – 1  x  =  sin – 1 
1

2
   – cot – 1 

1
3
  .

18. 5e
 i tan – 1 

4
3  Ø¢Ã ‚Â¢zWŒÈ ÕÊ‚ÂOÕÂ ( Real ) ÆÂÈ∆ÂÈO ™„ÂW ( Imaginary ) ü˘ÊπÂπÂ›ÂÈ

∑XÆÂÈÕÊÇ 3, 4 Ø¢«ÂÈ ∆ÛËàö.

19. y = sin – 1  








 
x – 1

x + 1
    + sec – 1 









 
x + 1

x – 1
     ¶«Â¬,  

dy

dx
   =  0 Ø¢«ÂÈ ‚Êå̆ö.

20. x m  y n  =  a m + n  Ø¢Ã ÕÂ∑X¬ÒzŒÈ Œ⁄ÕÂÏ«Ò è¢«ÂÈê»ÂëY Ø›«Â ©…Â‚ÂZ‡Â̧ ∑ÕÂÏ

è¢«ÂÈê»Â ü˘ÂÈæÕÊÇ ( Abscissa ) Ã«Â£ÊπÂÈ∆ÂO« Ø¢«ÂÈ ‚Êå̆ö.

21. ⌡
⌠ 
  [ sin ( log x ) + cos ( log x ) ] dx »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

22. y-•∑\ÕÂ»ÂÈR   ÆÂÈÍ‹è¢«ÂÈê»ÂëY   ( Origin )   ‚ÂSò¸‚ÂÈÕÂ   ÕÂÎ∆ÂOπÂ›Â   •ÕÂ∑‹  

‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ( Differential equation ) …Â√íÈà.
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êü˘ÊπÂ – C

 I. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ÆÂÈÍ¬ÂÈ …ÂX‡RπÂ›Â»ÂÈR ©∆ÂOàö : 3 × 5 = 15

23. a) a, b …ÂÌ}Ê¸¢∑πÂ›Â ÆÂÈ.‚Ê.•. ( GCD ) ÕÂ»ÂÈR ÕÊWzÊWçö. 275 ÆÂÈ∆ÂÈO 726 ¬Â

ÆÂÈ.‚Ê.•. ∑¢√ÂÈõâíÈà. 3

b) 252 »ÂÈR •êü˘ÊæW ‚Â¢zWπÂ›Â πÂÈ≈‹ÃQMÕÂ»ÊRÇ Ã¬«ÂÈ •«Â¬Â «Â̆»Â ü˘Êæ∑πÂ›·ÂÈJ

Ø¢«ÂÈ ∑¢√ÂÈõâíÈà. 2

24. xÍË‡Â …Â«ÂQMãŒÈ ê«˘Ê»Âå¢«Â èâö : 2x – y  =  10

x – 2y  =  2

ßëY¬ÂÈÕÂ   ‚Â„Ê¢∑πÂ›Â   xÍË‡ÂÕÂÏ   yÊWë-„ÊWêÈ‹J»˜Ô   …ÂXÆÈËŒÈÕÂ»ÂÈR  

∆ÂÎéOπÛú‚ÂÈ∆ÂO« ( Satisfies ) Ø¢«ÂÈ …ÂàËÄ\ö. 5

25. ∀ a, b ∈ H,  ab – 1  ∈ H ¶«ÊπÂ, G ‚Â¢∑È‹«Â ‡ÂÍ»ÂWÕÂ‹Y«Â ©…ÂπÂ≈ÕÊ«Â H πÂ≈ÕÂÏ  

G ŒÈ ©…Â‚Â¢∑È‹Õ¢«ÂÈ ‚Êå̆ö. ß«Â»ÂÈR ©…ÂûÍËÇö H ÆÂÈ∆ÂÈO K πÂ›ÂÈ G ŒÈ

©…Â‚Â¢∑È‹πÂ›Ê«Â¬ H   I K ∑Í√Ê G ŒÈ ©…Â‚Â¢∑È‹Õ¢«ÂÈ ‚Êå˘ö. 5

26. a)
→
a   = 2 î   + ĵ   + k̂ ,   

→
b   = î   + 2 ĵ   – k̂  Ø¢«ÂÈ xÍ|ÊJπÂ  

→
a   π

‹¢ÃÕÊÇ¬ÂÈÕÂ ÆÂÈ∆ÂÈO 
→
a   , 

→
b   πÂ›Â ‚ÂÆÂÈ∆Â‹«ÂëY¬ÂÈÕÂ

( ) coplanar with  
→
a  and 

→
b      ∫Â§¡∑ ‚Âå‡Â  ( Unit vector ) ÕÂ»ÂÈR

∑¢√ÂÈõâíÈà. 3

b)
→
a   + 

→
b   + 

→
c    =  

→
0  ¶«Â¬,

→
a   × 

→
b   = 

→
b   × 

→
c   = 

→
c   × 

→
a   Ø¢«ÂÈ ‚Êå̆ö. 2
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II. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ …ÂX‡RπÂúπ ©∆ÂOàö : 2 × 5 = 10

27. a) x 2  + y 2  + 2 g
 1  x + 2 f

 1  y + c
 1  = 0  ÆÂÈ∆ÂÈO

x 2  + y 2  + 2 g
 2  x + 2 f

 2  y + c
 2  = 0 ÕÂÎ∆ÂOπÂ›ÂÈ ‹¢ÃÕÊÇ Ω̄Òå‚ÂÈÕÂ

çÃ¢«Â̆»ŒÈ»ÂÈR ç¬ÂÍéö. 3

b) ÆÂÈÍ¬ÂÈ ÕÂÎ∆ÂOπÂ›Â ÆÂÈÍ£Ê∑\ xË¢«ÂXÕÂÏ ( 1, 2 ) ¶Ç«. ≤¢«ÂÈ ÕÂÎ∆ÂO«Â ‚ÂêÈË∑¬Â≈ÕÂÏ

x 2  + y 2  – 2x + 3y = 0 ¶Ç«ÂQ¬, ® xË¢«ÂXÕÂÏ ÕÂÎ∆ÂOπÂ›Â ≤›Âπ •«˘̊ÂÕÊ

„Û¬Âπ ß«ûÈË Ø¢«ÂÈ …ÂàËÄ\ö. 2

28. a) 9x 2  + 4y 2  – 18x + 16y – 11 = 0 ŒÈ   xË¢«ÂX  ÆÂÈ∆ÂÈO  •«Â¬Â  ‚Â„ÊŒÈ∑         

( Auxiliary ) ÕÂÎ∆ÂO«Â êöOË≈¸ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 3

b) …Â¬ÂÕÂ‹ŒÈ x = 2t 2 ,  y = 4t ŒÈ çŒÈ∆Â«Â ( Directrix ) ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR

∑¢√ÂÈõâíÈà. 2

29. a) sin – 1  x + sin – 1  y + sin – 1  z  =  
π

2
   ¶«ÊπÂ

x 2  + y 2  + z 2  + 2xyz = 1 Ø¢«ÂÈ ‚Êå̆ö. 3

b) tan 2θ tan θ = 1 ‚ÂêÈË∑¬Â≈«Â ‚ÊÆÂ⁄»ÂW …Âà„Ê¬ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2

III. ® x›ÂÇ»Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ÆÂÈÍ¬ÂÈ …ÂX‡RπÂúπ ©∆ÂOàö : 3 × 5 = 15

30. a) ÆÂÈÍ‹∆Â∆ÂZå¢«Â x π ‚Â¢Ã¢å˘ö«Â¢∆ sin 2x »ÂÈR ç·ÂSçRö ( Differentiate ). 3

b) x π ‚Â¢Ã¢å˘ö«Â¢∆ ç·ÂSçRö : ( sin x ) log x  2

31. a) cos – 1 ( ) 4x 3 – 3x    ©∆ÂS»ÂRÕÂ»ÂÈR cos – 1 ( ) 1 – 2x 2     π ‚Â¢Ã¢å̆ö«Â¢∆

ç·ÂSçRö. 3

b) ÕÂ∑X¬ÒzπÂ›Ê«Â y = 6 + x – x 2   ÆÂÈ∆ÂÈO  y ( x – 1 ) = x + 2 πÂ›ÂÈ ( 2, 4 )

è¢«ÂÈê»ÂëY ‚ÂSò¸‚ÂÈ∆ÂOÕ Ø¢«ÂÈ ∆ÛËàö. 2
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32. a) y = sin ( ) m cos – 1 x     ¶«Â¬,

( ) 1 – x 2    y
 2  – xy

 1  + m 2  y = 0 Ø¢«ÂÈ ‚Êå̆ö. 3

b)
⌡

⌠
 

1

x ( ) x 5 + 1 
   dx »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 2

33. a) x π ‚Â¢Ã¢å˘ö«Â¢∆ •»ÂÈ∑ëö ( Integrate ) :

sin x + 18 cos x
3 sin x + 4 cos x

   3

b) ⌡
⌠
   

1 – x
1 + x

   dx »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 2

34. •»ÂÈ∑‹»Â  ( Integration )  ê«˘Ê»Âå¢«Â  x 2  + y 2  = 6  ÕÂÎ∆ÂO«Â  êöOË≈¸ÕÂ»ÂÈR

∑¢√ÂÈõâíÈà. 5

êü˘ÊπÂ – D

® x›ÂÇ»Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ …ÂX‡RπÂ›Â»ÂÈR ©∆ÂOàö : 2 × 10 = 20

35. a) y = mx + c   ‚Â¬Â›Â¬ÒzŒÈÈ    
x 2

a 2   –  
y 2

b 2   = 1   •ã…Â¬ÂÕÂ‹ŒÈx@   

‚ÂS‡Â̧ ∑ÕÊπÂ‹È çÃ¢«Â̆»ŒÈ»ÂÈR  ç¬ÂÍéö  ( Derive ).  ß«Â‹Y«  ‚ÂS‡Â̧ è¢«ÂÈÕÂ»ÂÈR

∑¢√ÂÈõâíÈà. çÃ¢«Â̆»ŒÈ»ÂÈR    ©…ÂûÍËÇö    x – y + 5 = 0    ¬Òzπ   

‚ÂÆÂ⁄¢∆Â¬ÂÕÊπÂÈÕÂ¢∆  
x 2

16
   –  

y 2

12
   = 1 x@ ‚ÂS‡Â̧ ∑πÂ›Â ‚ÂêÈË∑¬Â≈πÂ›Â»ÂÈR

∑¢√ÂÈõâíÈà. 6

b)











 

1     a     a 2 + bc
 

1     b     b 2 + ca
 

1     c     c 2 + ab

    =  2 ( a – b ) ( b – c ) ( c – a ) Ø¢«ÂÈ ‚Êå̆ö. 4
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36. a) â ÆÍËŒÈZ¬ Ỗ»Â …ÂXÆÈËŒÈÕÂ»ÂÈR êÕÂàö. µÊ∆ÂÕÂÏ «Â̆»Â, uÈ≈ …ÂÌ}Ê¸¢∑πÂ›ÊÇ¬ÂÈÕÊπÂ ®

…ÂXÆÈËŒÈÕÂ»ÂÈR ‚Êå̆ö. ß«Â»ÂÈR ©…ÂûÍËÇö 

Z  =  cos θ + i sin θ ¶«ÊπÂ  
Z 10 – 1
Z 10 + 1

   =  i tan 5θ  Ø¢«ÂÈ ‚Êå̆ö. 6

b) cos 2θ = 2 ( cos θ – sin θ )  ‚ÂêÈË∑¬Â≈«Â ‚ÊÆÂ⁄»ÂW …Âà„Ê¬ÂÕÂ»ÂÈR

∑¢√ÂÈõâíÈà. 4

37. a) ≤¢«ÂÈ πÛË›Â«Â ∫Â§»ÂÀÂ‹ÕÂÏ „ºÂÈEÕÂ «Â¬Â 4π c.c./sec. ¶Ç«. ∫Â§»ÂÀÂ‹ÕÂÏ 288 π

¶«ÊπÂ ãXæW, ÆÈË£VÚ êöOË≈¸πÂ›ÂÈ „ºÂÈEÕÂ «Â¬ÂπÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà. ß«Â‹Y«

(i)  5 ‚x¢√ÂÈπÂ›ÂëY ∫Â§»ÂÀÂ‹«ÂëY ¶πÂÈÕÂ ÕÂW∆ÊW‚Â ÆÂÈ∆ÂÈO  (ii)  ∫Â§»ÂÀÂ‹ 288 π ¶«ÊπÂ

ãXæWx@ ‚Â¢Ã¢å˘ö«Â¢∆ ∫Â§»ÂÀÂ‹ÕÂÏ „ºÂÈEÕÂ «Â¬ÂπÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà. 6

b) ( 1, 5 ) ÆÂÈ∆ÂÈO ( 1, 1 ) è¢«ÂÈπÂ›ÂÈ »Êè˘ ‹¢ÃπÂ›ÊÇ¬ÂÈÕÂ …Â¬ÂÕÂ‹ŒÈ«Â

‚ÂêÈË∑¬Â≈πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà. 4

38 a) ⌡
⌠

0

π

  
x dx

a 2 cos 2 x + b 2 sin 2 x
   =  

π 2

2ab
   Ø¢«ÂÈ ‚Êå̆ö. 6

b) xy ( ) 1 + x 2   
dy

dx
   – y 2  = 1 ¬Â •ÕÂ∑‹ ‚ÂêÈË∑¬Â≈«Â çå¸·ÂJ ( Particular )

…Âà„Ê¬ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà : x = 1, y = 0 Ø¢«ÂÈ xÍáJ«.  4

êü˘ÊπÂ – E

® x›ÂÇ»Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ≤¢«ÂÈ …ÂX‡Rπ ©∆ÂOàö : 1 × 10 = 10

39. a) | | 
→
a  + 

→
b  + 

→
c     = | | 

→
a  + 

→
b  – 

→
c     ¶«Â¬,   

→
a   + 

→
b    ÆÂÈ∆ÂÈO  

→
c   πÂ›Â

»Â√ÂÈÕÂ≈ xÍË»ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 4
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b) ≤¢«ÂÈ çå¸·ÂJ •›Â∆ŒÈ ê∑≈¸ê¬ÂÈÕÂ Ø£ÊY ‹¢ÃxÍË»Â ãXü˘ÂÈæπÂ›ÂëY ‚ÂÆÂÈåZüÊ„ÂÈ

ãXüÂ̆Èæ«Â êöOË≈¸ÕÂÏ πÂà·ÂKÕÊÇ¬ÂÈ∆ÂO« Ø¢«ÂÈ ‚Êå̆ö. 4

c) 



 16 cis 

π

2
 
 
1
4   ∑¢√ÂÈõâíÈà. 2

40. a) 2 150  × 3 12  × 135 ≡ a ( mod 7 ) ¶«Â¬, a ŒÈ»ÂÈR 7 à¢«Â ü˘ÊÇ‚ÂÈÕÊπÂ öπÂÈÕÂ

∑ç·ÂK «Â̆»Â ‡Ò·ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 4

b) 2 ( ) x 2 + y 2    – 12x – 4y + 10 = 0 ÆÂÈ∆ÂÈO

x 2  + y 2  + 5x – 13y + 16 = 0 ÕÂÎ∆ÂOπÂ›Â "‚ÊÆÂ⁄»ÂW {ÊW#«Â ©«ÂQÕÂ»ÂÈR

∑¢√ÂÈõâíÈà. 4

c) ⌡

⌠

0

2

  
x

2 – x +  x
   dx »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 2
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( English Version )

Instructions : i) The question paper has five Parts – A, B, C, D and E.

Answer all the Parts.

ii) Part – A carries 10 marks, Part – B carries 20 marks,

Part – C carries 40 marks, Part – D carries 20 marks  and

Part – E carries 10 marks.

PART – A

Answer all the ten questions : 10 × 1 = 10

1. 3x ≡ 2 ( mod 6 ) has no solution. Why ?

2. If direction cosines of 
→
a   are  

1
3
   ,  

2
3
   and n, find n.

3. On I ( the set of all integers ), and operation ✳ is defined by a ✳ b = a b ,

∀ a, b ∈ I. Examine whether ✳ is binary or not on I.

4. A and B are square matrices of the same order and | A | = 4, | B | = 5.

Find | AB |.

5. Given two circles with radii r
 1  , r

 2   and having d as the distance

between their centres, write the condition for them to touch each other

externally.

6. Find the sum of the focal distances of any point on 4x 2  + 9y 2  = 36.

7. Evaluate  sin – 1 ( sin 130° ) .
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8. Find the least positive integer n for which  



 

1 – i
1 + i

 
 n

  = 1.

9. Given the function  f ( x ) = | x |, find  L f  l ( 0 ) .

10. Evaluate  ⌡
⌠

– π/4

π/4

 
 ( ) sin 3 x + cos x     dx .

PART – B

Answer any ten questions : 10 × 2 = 20

11. If  ca ≡ cb ( mod m ) and c, m are relatively prime then prove that

a ≡ b ( mod m )

12. For the matrix  A  =  







 

  cos θ   sin θ
 
– sin θ   cos θ

    , verify that  AA l   is symmetric.

13. Define a semigroup. Examine whether { 1, 2, 3, 4 } is a semigroup under

‘addition modulo 5’ ( ) +
 5    .

14. On  Q + ( set of all +ve rationals ) , an operation  ✳  is defined by  

a ✳ b = 
ab

3
  ,  ∀ a, b ∈ Q + .  Find the identity element and a – 1  in Q +  .

15. If   λ   î   +   ĵ   + 2 k̂  ,  2  î   – 3  ĵ   + 4 k̂    and    î   + 2  ĵ   –  k̂    are coplanar,

find λ.

16. Find the equation of the circumcircle of the triangle formed by

( 0, 0 ), ( 3, 0 ) & ( 0, 4 ).
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17. Solve  tan – 1  x  =  sin – 1 
1

2
   – cot – 1 

1
3
  .

18. Show that the real and imaginary parts of  5e
 i tan – 1 

4
3   are 3, 4

respectively.

19. If  y = sin – 1  








 
x – 1

x + 1
    + sec – 1 









 
x + 1

x – 1
    , prove that  

dy

dx
   =  0.

20. At any point on the curve  x m  y n  =  a m + n  , show that the subtangent

varies as the abscissa of the point.

21. Evaluate  ⌡
⌠ 
  [ sin ( log x ) + cos ( log x ) ] dx.

22. Form the differential equation of the family of circles touching y-axis at

origin.

PART – C

 I. Answer any three questions : 3 × 5 = 15

23. a) Define GCD of two integers a and b. Find the GCD of 275 and

726. 3

b) Find the number of positive divisors of 252 by writing it as the

product of primes ( prime power factorisation ). 2
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24. Solve by matrix method : 2x – y  =  10

x – 2y  =  2

Also, verify that the coefficient matrix of this system satisfies Cayley-

Hamilton theorem. 5

25. Prove that a non-empty subset H of a group G, is a subgroup of G, if

∀ a, b ∈ H,  ab – 1  ∈ H. Hence prove that, if H and K are subgroups

of a group G then H   I K also, is a subgroup of G. 5

26. a) Given  
→
a   = 2 î   + ĵ   + k̂ ,   

→
b   = î   + 2 ĵ   – k̂  ,  find a unit

vector perpendicular to  
→
a   and coplanar with  

→
a   and 

→
b   . 3

b) If  
→
a   + 

→
b   + 

→
c    =  

→
0  , prove that  

→
a   × 

→
b   = 

→
b   × 

→
c   = 

→
c   × 

→
a  .

2

II. Answer any two questions : 2 × 5 = 10

27. a) Derive the condition for the two circles

x 2  + y 2  + 2 g
 1  x + 2 f

 1  y + c
 1  = 0  and  

x 2  + y 2  + 2 g
 2  x + 2 f

 2  y + c
 2  = 0  to cut each other

orthogonally. 3

b) ( 1, 2 ) is the radical centre of three circles. One of the circles is

x 2  + y 2  – 2x + 3y = 0.  Examine whether the radical centre

lies inside or outside all the circles. 2
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28. a) Given the equation of the conic  

9x 2  + 4y 2  – 18x + 16y – 11 = 0, find its centre and the area

of its auxiliary circle. 3

b) Obtain the equation of the directrix of the parabola  x = 2t 2 ,

y = 4t. 2

29. a) If  sin – 1  x + sin – 1  y + sin – 1  z  =  
π

2
  , prove that

x 2  + y 2  + z 2  + 2xyz = 1. 3

b) Find the general solution of tan 2θ tan θ = 1. 2

III. Answer any three of the following questions : 3 × 5 = 15

30. a) Differentiate  sin 2x  w.r.t.  x  from first principle. 3

b) Differentiate  ( sin x ) log x   w.r.t   x. 2

31. a) Differentiate  cos – 1 ( ) 4x 3 – 3x    w.r.t.  cos – 1 ( ) 1 – 2x 2    . 3

b) Show that the curves  y = 6 + x – x 2   and  y ( x – 1 ) = x + 2

touch each other at ( 2, 4 ). 2

32. a) If  y = sin ( ) m cos – 1 x    , prove that  

( ) 1 – x 2    y
 2  – xy

 1  + m 2  y = 0. 3

b) Evaluate  
⌡

⌠
 

1

x ( ) x 5 + 1 
   dx. 2
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33. a) Integrate  
sin x + 18 cos x
3 sin x + 4 cos x

   w.r.t.  x. 3

b) Evaluate  ⌡
⌠
   

1 – x
1 + x

    dx. 2

34. Find the area of  x 2  + y 2  = 6  by integration. 5

PART – D

Answer any two of the following questions : 2 × 10 = 20

35. a) Derive a condition for  y = mx + c  to be a tangent to the hyperbola

x 2

a 2   –  
y 2

b 2   =  1. Also, find the point of contact. Using the condition

derived, find the equations of tangents to  
x 2

16
   –  

y 2

12
   = 1, which are

parallel to  x – y + 5 = 0. 6

b) Prove that











 

1     a     a 2 + bc
 

1     b     b 2 + ca
 

1     c     c 2 + ab

    =  2 ( a – b ) ( b – c ) ( c – a ). 4

36. a) State De Moivre’s theorem. Prove it for positive and negative integral

indices. Using it prove that  
Z 10 – 1
Z 10 + 1

   =  i tan 5θ  if

Z  =  cos θ + i sin θ. 6

b) Find the general solution of  cos 2θ = 2 ( cos θ – sin θ )  . 4
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37. a) The volume of a sphere increases at the rate of 4π c.c./sec. Find the

rates of increase of its radius and surface area when its volume is

288 π c.c. Also find (i)  the change in volume in 5 secs,  (ii)  rate of

increase of volume w.r.t.  radius when the volume is 288 π c.c. 6

b) Obtain the equations of parabolas having ( 1, 5 ) and ( 1, 1 ) as ends

of the latus rectum. 4

38. a) Prove that   ⌡
⌠

0

π

  
x dx

a 2 cos 2 x + b 2 sin 2 x
   =  

π 2

2ab
   . 6

b) Find the particular solution of  xy ( ) 1 + x 2   
dy

dx
   – y 2  = 1, given

that, when  x = 1,  y = 0. 4

PART – E

Answer any one of the following questions : 1 × 10 = 10

39. a) If  | | 
→
a  + 

→
b  + 

→
c     = | | 

→
a  + 

→
b  – 

→
c    , find the angle between

→
a   + 

→
b    and  

→
c  . 4

b) Among all right-angled triangles of a given hypotenuse, show that the

triangle which is isosceles has maximum area. 4

c) Find the fourth roots of 16 cis 
π

2
  . 2
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40. a) If  2 150  × 3 12  × 135 ≡ a ( mod 7 ), find the least positive remainder

when a is divided by 7. 4

b) Given the circles 2 ( ) x 2 + y 2    – 12x – 4y + 10 = 0 and

x 2  + y 2  + 5x – 13y + 16 = 0, find the length of their common

chord.  4

c) Evaluate    ⌡

⌠

0

2

  
x

2 – x +  x
   dx. 2
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