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Total No. of Questions : 40 ] Code No.  35

Total No. of Printed Pages : 16 ]

March, 2010

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 ±«ÂÈ 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. a | b  ÆÂÈ∆ÂÈO  b | c  ¶«ÊπÂ  a | c Ø¢«ÂÈ ‚Êå̆ö.

2. B + A  =  







 

1   – 1     3
 
2      3     4

     ÆÂÈ∆ÂÈO  B – A  =  







 

2     3     1
 
3     4     2

     ¶«ÊπÂ, A ŒÈ»ÂÈR

∑¢√ÂÈõâíÈà.

3. ✳  ÄXûÈŒÈÈ a ✳  b =  
ab

2
   ∀ a, b ∈ Q +  ç¬ÂÍé∆ÂÕÊ«ÂëY, Ø£ÊY «Â̆»Â ü˘ÊπÂ‹ÃQ ‚Â¢zÊW

πÂ≈ Q +  »ÂëY •»Â»ÂW∆Ê¢‡ÂÕÂ»ÂÈR (∆Â∆Â]ÆÂÈ∑ •ÕÂŒÈÕÂÕÂ»ÂÈR) ∑¢√ÂÈõâíÈà.
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4.
→
a    =  2  î   +   ĵ   +  k̂    ÆÂÈ∆ÂÈO  

→
b    =  3  î   + 4  ĵ   –  k̂    Ø¬Â√ÂÈ ‚Âå‡ÂπÂ›Ê«ÊπÂ  

→
a   .

→
b   ∑¢√ÂÈõâíÈà.

5. kx 2  + 2hxy + 4y 2  – 2x + 3y – 7 = 0  ‚ÂêÈË∑¬Â≈ÕÂÏ ≤¢«ÂÈ ÕÂÎ∆ÂOÕÂ»ÂÈR …ÂXãçå̆ö«Â¬

h ÆÂÈ∆ÂÈO k πÂ›Â ü£πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà.

6. x = at 2  ÆÂÈ∆ÂÈO y = 2at …ÂXêÈãŒÈ ‚ÂêÈË∑¬Â≈å¢«Â …ÂXãçå˘‚Â‹S¡J ‡Â¢∑Èæ«Â

©∆@Ë¢«ÂX∆ŒÈ»ÂÈR Ã¬íÈà.

7. sin 



 

1
2
  cos – 1 



 

4
5
      ¬Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

8. [ 1 + cos θ + i sin θ ] Ø¢ÃÈ«Â¬Â xÍË»Ê¢∑ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

9. y = log
 e
  e ( 1 + sin x )   ¶«Â¬,   

dy

dx
   •»ÂÈR ∑¢√ÂÈõâíÈà.

10. ⌡
⌠

0

π/4

 
 
 sec 2  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. 72 ¬Â Ø£ÊY «Â̆»Ê∆ÂV∑ êü˘Êæ∑πÂ›Â ÆÍ∆ÂOÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

12. 







 

1     0
 
y     5

    + 2 







 

x      0
 
1   – 2

    =  I ¶Ç«ÂÈQ, I ∞∑ÆÂ⁄»Â ÆÂ⁄∆ÂÎx ¶Ç«ÂQ¬ x ÆÂÈ∆ÂÈO y πÂ›Â

ü£πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà.
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13. πÂÈ}ÊyÊ¬Â ÆÂ⁄√ÂÈW£Û 10 ¬ÂëY G = { 2,  4,  6,  8 }  ¬Â xÍË·ÂJ∑ÕÂ»ÂÈR ¬ÂÑö ÆÂÈ∆ÂÈO

∆Â∆Â]ÆÂÈ∑ «˘Ê∆ÂÈÕÂ»ÂÈR (∞∑«ÂÕÂ»ÂÈR) ∑¢√ÂÈõâíÈà.

14. 2  î   + 3  ĵ   + 2 k̂   ÆÂÈ∆ÂÈO 4  î   + 5  ĵ   + 3 k̂   Ø¢Ã ‚Âå‡ ÂπÂ›ÂÈ ≤¢«ÂÈ ãXüÂ̆Èæ«Â Ø¬Â√ÂÈ

¶‚Â»ÂR üÊ„ÂÈπÂ›Ê«Â¬ ãXüÂ̆Èæ«Â x\Ë∆ÂXÀÂ‹ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

15. x 2  + y 2  – 6x – 2y + 1 = 0 ÆÂÈ∆ ÂÈO x 2  + y 2  + 2x – 8y + 13 = 0  Ø¢Ã Ø¬Â√ÂÈ

ÕÂÎ∆ÂOπÂ›ÂÈ üÊ„ÂWÕÊÇ ‚ÂSò¸‚ÂÈÕÂÏ«¢«ÂÈ ∆ÛËàö.

16. 9x 2  – 4y 2  + 18x – 8y – 31 = 0 •ã…Â¬ÂÕÂ‹ŒÈ«Â xË¢«ÂXè¢«ÂÈÕÂ»ÂÈR ∑¢√ ÂÈõâíÈà.

17. 2 tan – 1 



 

1
5
    + tan – 1 



 

12
5
     =  

π

2
   Ø¢«ÂÈ ‚Êå̆ö.

18. x = cos 4θ + i sin 4θ  ¶«Â¬ ,

x  + 
1

x
   =  2 cos 2 θ Ø¢«ÂÈ ∆ÛËàö.

19. x  =  a θ,  y  =  
a
θ    ¶«Â¬ ,

dy

dx
   +  

y

x
   =  0 Ø¢«ÂÈ ∆ÛËàö.

20. ≤¢«ÂÈ ∑≈ÕÂÏ ‚Â¬Â›Â¬ÒzŒÈëY ºÂë‚ÂÈãO¬ÂÈÕÊπÂ •«Â¬Â «ÂÍ¬ÂÕÂÏ s = 4t 3  – 6t 2  + t – 7

ÆÂÈÍ‹ÆÂ⁄»Â ¶Ç«. „ÊπÊ«Â¬ t = 2 ‚x¢√ÂÈπÂ›Â »Â¢∆Â¬Â •«Â¬Â ÕÒπÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.
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21. ⌡
⌠
  

log x
x 2

   dx ß«Â¬Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

22.
d 2

 y

dx 2
   =  



 1 + 



 

dy

dx
 
 2

 

 3/2

  ‚ÂêÈË∑¬Â≈«Â «Â{̧  ÆÂÈ∆ÂÈO …ÂXÆÂ⁄≈ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

êü˘ÊπÂ – C

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

23. 506 ÆÂÈ∆ÂÈO 1155 ¬Â ÆÂÈ.‚Ê.•. ( G.C.D. ) ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà ÆÂÈ∆ÂÈO •«Â»ÂÈR

506 (a) + 1155 (b)  ( a ÆÂÈ∆ÂÈO b …ÂÌ}Ê¸¢∑πÂ›ÂÈ ) ¬ÂÍ…Â«ÂëY ç¬ÂÍéö „ÊπÂÍ ®

ç¬ÂÍ…Â} ∞∑ÆÈËÕÂÕÊÇ‹Y Ø¢«ÂÈ ∆ÛËàö. 5

24. a) x ≠ 0, y ≠ 0 ÆÂÈ∆ÂÈO z ≠ 0 ¶Ç«ÂÈQ 








 

1 + x 1 1

1 1 + y 1

1 1 1 + z

    = 0

¶«Â¬,  1 + ∑ 
 
1
x
   =  0  Ø¢«ÂÈ ∆ÛËàö. 3

b) xXËÆÂÈ¬ Ỗ»Â çŒÈÆÂÈ«Â¢∆ èâö :

2x – 3y = 5

7x – y = 8. 2

25. ÕÊ‚ÂOÕÂ ‚Â¢zWπÂ›Â •¢‡ÂπÂ›Â»ÂÈR „Û¢å¬ÂÈÕÂ Ø£ÊY 2 × 2 ‡XËäŒÈ ÕÂπÂ̧  ÆÂ⁄∆ÂÎxπÂ›Â πÂ≈

M, ÆÂ⁄∆ÂÎxπÂ›Â ‚Â¢∑‹»Â«ÂëY ≤¢«ÂÈ …ÂàÕÂ∆Â̧ çŒÈ ‚ÂÆÂÈÈ«ÊŒÈÕ¢«ÂÈ ‚Êå˘ö. 5
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26. a)
→
a   =  4  î   –   ĵ   + 3 k̂   ÆÂÈ∆ÂÈO  

→
b   =  – 2  î   +   ĵ   – 2 k̂   Ø¢Ã Ø¬Â√ÂÈ

‚Âå‡ÂπÂúπ ‹¢ÃÕÊÇ¬ÂÈÕÂ¢∆ „ÊπÂÍ …ÂàÆÂ⁄≈ 12 „Û¢å¬ÂÈÕÂ ‚Âå‡ÂÕÂ»ÂÈR

∑¢√ÂÈõâíÈà. 3

b)
→
a   =  5  î   + 2  ĵ   – 3 k̂   ÆÂÈ∆ÂÈO  

→
b   =  4  î   + 2  ĵ   + 5 k̂   ¶«ÊπÂ  

→
a  

‚Âå‡ÂÕÂÏ  
→
b   ‚Âå‡Â«Â ÆÈË£ ©¢¡ÈÆÂ⁄√ÂÈÕÂ …ÂXx\Ë…ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2

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

27. a) ‚Â¬Â›Â¬Òz  y = mx + c  ŒÈÈ x 2  + y 2  = a 2   ÕÂÎ∆ÂOx@ ‚ÂS‡Â̧ ∑ÕÊπÂ‹È

üÒyÊ«Â çÃ¢«Â̆»ŒÈ»ÂÈR c 2  = a 2 ( ) 1 + m 2     ¬ÂÍ…Â«ÂëY ∑¢√ÂÈõâíÈà. 3

b) 3x 2  + 3y 2  – 9x + 6y – 1 = 0 ÆÂÈ∆ÂÈO

2x 2  + 2y 2  – 8x + 16y – 3 = 0 ÕÂÎ∆ÂOπÂ›Â ÆÂÈÍ£Ê∑\ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2

28. a) çŒÈ∆Â ¬Òz x + 2 = 0, •∑\ y = 3 ÆÂÈ∆ÂÈO »Êè˘‹¢Ã«Â ©«ÂQ 8 ß¬ÂÈÕÂ

…Â¬ÂÕÂ‹ŒÈπÂ›Â ‚ÂêÈË∑¬Â≈πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà. 3

b) •ã…Â¬ÂÕÂ‹ŒÈ  x 2  – 3y 2  – 4x – 6y – 11 = 0 «Â ©∆@Ë¢«ÂX∆ŒÈ»ÂÈR ( e )

∑¢√ÂÈõâíÈà. 2

29. a) cos – 1  x + cos – 1  y + cos – 1  z = π  ¶«ÊπÂ,

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

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

2
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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 ( ax ) •»ÂÈR ç·ÂSçRö. 3

b) y = tan – 1  





   
1 – cos x
1 + cos x

     ¶«Â¬,  
dy

dx
  •»ÂÈR ∑¢√ÂÈõâíÈà. 2

31. a) y = e m sin – 1 x  ¶«Â¬,

( ) 1 – x 2    y
 2  – xy

 1  – m 2  y = 0 Ø¢«ÂÈ ‚Êå̆ö. 3

b) ( 1, 2 ) è¢«ÂÈê»ÂëY  y 2  = 4x  ÆÂÈ∆ÂÈO  x 2  = 2y – 3 ÕÂ∑X¬ÒzπÂ›Â »Â√ÂÈê»Â

xÍË»ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2

32. a) x 3  y 2  = a 5  ÕÂ∑X¬ÒzŒÈ ÆÈË£ Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ≤¢«ÂÈ è¢«ÂÈê»ÂëY

©…Â‹¢Ã«Â ©«ÂQÕÂ»ÂÈR ∑¢√ÂÈõâíÈà „ÊπÂÍ ©…Â‚ÂS‡Â̧ ∑«Â ©«ÂQÕÂÏ x-

ç«Ò¸‡Â∑«Â¢∆ •»ÂÈ…ÊãËŒÈÕÊÇ¬ÂÈ∆ÂO« Ø¢«ÂÈ ‚Êå̆ö. 3

b) ⌡
⌠
  

sec x ( 1 + tan x )
e – x

   dx »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 2

33. a) ⌡
⌠
  

dx

13 + 12 cos x
   »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 3

b) ⌡
⌠  

dx

8 – 6x – 9x 2
   »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 2

34. ‚ÂÆÂ⁄∑‹»Â ê«˘Ê»Âå¢«Â x 2  + y 2   =  6 ÕÂÎ∆ÂO«Â x\Ë∆ÂXÀÂ‹ÕÂ»ÂÈR  ∑¢√ÂÈõâíÈà. 5
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êü˘ÊπÂ – D

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

35. a) åË∫Â§¸ÕÂÎ∆ÂOÕÂ»ÂÈR ≤¢«ÂÈ è¢«ÂÈ…Â«˘̊ÂÕÊÇ ÕÊWzÊWçö ÆÂÈ∆ÂÈO •«Â¬Â ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR
x 2

a 2   +  
y 2

b 2   =  1,  ( a > b ) ¬ÂÍ…Â«ÂëY ∑¢√ÂÈõâíÈà. 6

b) A =  







 

2    4
 
7    3

     ¶«Â¬,  xËë - „ÊWêÈ‹J»˜Ô  …ÂXÆÈËŒÈÕÂ»ÂÈR  ©…ÂûÍËÇö  A – 1  

∑¢√ÂÈõâíÈà. 4

36. a) Ø£ÊY …ÂàÆÈËŒÈ ‚ÂÍºÂyÊ¢∑πÂúπ âÆÍËŒÈZ¬ …ÂXÆÈËŒÈÕÂ»ÂÈR ãúö ÆÂÈ∆ÂÈO ‚Êå̆ö. 6

b) ‚Âå‡Â …Â«ÂQMãŒÈ»ÂÈR ©…ÂûÍËÇöxÍ¢√ÂÈ

sin ( A – B )  =  sin A cos B – cos A sin B Ø¢«ÂÈ ‚Êå̆ö. 4

37. a) ≤¢«ÂÈ ¶ŒÈ∆ÂÕÂ»ÂÈR a ãXæW«Â ÕÂÎ∆ÂO«ÂëY •¢∆Â£Ò¸Åö, •«Â¬Â ‚ÂÈ∆ÂO›Â∆ πÂà·ÂKÕÊπÂüÒyÊ«Â¬

•«ÂÈ a 2  üÊ„ÂÈê»Â ºÂºıE∑ÕÊÇ¬ÂüÒx¢«ÂÈ ∆ÛËàö. 6

b) ( )  3 – 1    cos x + ( )  3 + 1     sin x = 2  Ø¢ÃÈ«Â¬Â ‚ÊÆÂ⁄»ÂW

…Âà„Ê¬ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 4

38. a) ⌡
⌠

0

π

  
x tan x

sec x + tan x
   dx »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 6

b) ºÂ¬Ê¢∑πÂ›Â»ÂÈR ê¢πÂâ‚ÂÈÕÂ ê«˘Ê»Âå¢«Â  e y  
dy

dx
  + x 2   =  x 2  e y  •ÕÂ∑ë∆Â

‚ÂêÈË∑¬Â≈«Â …Âà„Ê¬ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 4
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êü˘ÊπÂ – E

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

39. a) 3  – i ŒÈ êÈ‡ÂX  ‚Â¢zWŒÈ  ∫Â§»ÂÆÂÈÍ‹πÂ›Â»ÂÈR  ∑¢√ÂÈõâíÈà  ÆÂÈ∆ÂÈO  ÆÂÈÍ‹πÂ›Â»ÂÈR

¶πÊ¸¢√ Ỗ Ñ∆ÂX«ÂëY πÂÈ¬ÂÈãö. 4

b) x 2  + y 2  + 4x – 6y – 9 = 0 ÕÂÎ∆ÂOx@ ( 0,  1 ) è¢«ÂÈê»ÂëY •å˘̧ ö«Â {ÊW«Â

‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 4

c) 2x  ≡  2 ( mod 6 ) ‚ÂêÈË∑¬Â≈«Â …Â¬Â‚ÂS¬Â ‚ÂÕÂ̧ ‚ÂÆÂÈÕÂ‹Y«Â …Âà„Ê¬ÂπÂ›Â ‚Â¢zW ÆÂÈ∆ÂÈO

‚ÂÕÂ̧ ‚ÂÆÂÈÕÂ‹Y«Â …Âà„Ê¬ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2

40. a)
→
a   + 

→
b   + 

→
c    =  

→
0    ÆÂÈ∆ ÂÈO  | 

→
a   | = 3,    | 

→
b   | = 5,   | 

→
c   | = 7

¶«Â¬, 
→
a   ÆÂÈ∆ÂÈO 

→
b   πÂ›Â »Â√ÂÈê»Â xÍË»ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 4

b) ⌡⌠ sec 3  ( 2x )   dx »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 4

c) y =  log
 5  ( )  sec x     ¶«Â¬ ,  

dy

dx
  •»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. If  a | b  and  b | c  then prove that  a | c.

2. If  B + A  =  







 

1   – 1     3
 
2      3     4

     and  B – A  =  







 

2     3     1
 
3     4     2

    , find A.

3. Find the identity element in the set of all positive rationals Q + , ✳  is

defined by  a ✳  b =  
ab

2
   ∀ a, b ∈ Q + .

4. If the vectors  
→
a    =  2  î   +   ĵ   +  k̂    and  

→
b    =  3  î   + 4  ĵ   –  k̂   , find  

→
a   .

→
b  .

5. Find the values of  h and k for the equation

kx 2  + 2hxy + 4y 2  – 2x + 3y – 7 = 0  to represent a circle.
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6. Write the eccentricity of the conic section represented by the parametric

equations x = at 2   and  y = 2at.

7. Evaluate  sin 



 

1
2
  cos – 1 



 

4
5
      .

8. Find the amplitude of  [ 1 + cos θ + i sin θ ] .

9. Find  
dy

dx
   if  y = log

 e
  e ( 1 + sin x ) .

10. Evaluate  ⌡
⌠

0

π/4

 
 
 sec 2  x  dx.

PART – B

Answer any ten questions : 10 × 2 = 20

11. Find the sum of all positive divisors of 72.

12. If  







 

1     0
 
y     5

    + 2 







 

x      0
 
1   – 2

    =  I  where I is the identity matrix, find x

and  y.

13. Write the composition table for  G = { 2,  4,  6,  8 }  under multplication

modulo 10 and find the identity element.

14. Find the area of the triangle whose two adjacent sides are determined by

the vectors  2  î   + 3  ĵ   + 2 k̂   and 4  î   + 5  ĵ   + 3 k̂  .
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15. Show that the two circles x 2  + y 2  – 6x – 2y + 1 = 0 and

x 2  + y 2  + 2x – 8y + 13 = 0  touch each other externally.

16. Find the centre of the hyperbola  9x 2  – 4y 2  + 18x – 8y – 31 = 0 .

17. Prove that

2 tan – 1 



 

1
5
    + tan – 1 



 

12
5
     =  

π

2
  .

18. If  x = cos 4θ + i sin 4θ, show that  x  + 
1

x
   =  2 cos 2 θ.

19. If  x  =  a θ,  y  =  
a
θ   , show that  

dy

dx
   +  

y

x
   =  0.

20. A particle is travelling in a straight line whose distance is given by

s = 4t 3  – 6t 2  + t – 7  units. Find the velocity of the particle after

t = 2 seconds.

21. Evaluate  ⌡
⌠
  

log x
x 2

   dx.

22. Find the order and degree of the differential equation,

d 2
 y

dx 2
   =  



 1 + 



 

dy

dx
 
 2

 

 3/2

  .
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PART – C

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

23. Find the G.C.D. of 506 and 1155 and express it in the form of

506 (a) + 1155 (b)  ( where a and b are integers ). Also show that the

expression is not unique. 5

24. a) If   









 

1 + x 1 1

1 1 + y 1

1 1 1 + z

    = 0  where,  x ≠ 0,  y ≠ 0  and

z ≠ 0  then  show that  1 + ∑ 
  

1
x
   =  0. 3

b) Solve by Cramer’s Rule : 2x – 3y = 5,  7x – y = 8. 2

25. Prove that the set M of all 2 × 2 matrices with elements of real

numbers form an Abelian group with respect to addition of matrices. 

5

26. a) Find the vector of magnitude 12 units which is perpendicular to

both the vectors  
→
a   =  4  î   –   ĵ   + 3 k̂   and

 
→
b   =  – 2  î   +   ĵ   – 2 k̂  . 3

b) If   
→
a   =  5  î   + 2  ĵ   – 3 k̂   and  

→
b   =  4  î   + 2  ĵ   + 5 k̂    are two

vectors, find the projection of   
→
a    on  

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

27. a) Derive the condition for the line  y = mx + c  to be a tangent to

the circle  x 2  + y 2  = a 2   in the form  c 2  = a 2 ( ) 1 + m 2    . 3

b) Find the radical axis of the circles 3x 2  + 3y 2  – 9x + 6y – 1 = 0

and 2x 2  + 2y 2  – 8x + 16y – 3 = 0. 2

28. a) Find the equations of the parabolas whose directrix is x + 2 = 0,

axis is y = 3 and the length of the latus rectum is 8 units. 3

b) Find the eccentricity of the hyperbola  

x 2  – 3y 2  – 4x – 6y – 11 = 0. 2

29. a) If  cos – 1  x + cos – 1  y + cos – 1  z = π,  then  prove that

x 2  + y 2  + z 2  + 2xyz = 1. 3

b) Find the general solution of the equation

cos 2  θ + cos ( 2 θ ) = 2. 2

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

30. a) Differentiate  sin ( ax ) with respect to  x  from the first

principle. 3

b) Find  
dy

dx
   if  y = tan – 1  





   
1 – cos x
1 + cos x

    . 2
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31. a) If  y = e m sin – 1 x , prove that ( ) 1 – x 2    y
 2  – xy

 1  – m 2  y = 0.

3

b) Find the angle between the curves  y 2  = 4x  and  x 2  = 2y – 3

at the point ( 1, 2 ) . 2

32. a) Find the length of sub-normal to the curve  x 3  y 2  = a 5   at any

point on it. Also show that length of sub-tangent varies directly

as abscissa at that point. 3

b) Evaluate  ⌡
⌠
  

sec x ( 1 + tan x )
e – x

   dx. 2

33. a) Evaluate  ⌡
⌠
  

dx

13 + 12 cos x
   . 3

b) Evaluate  ⌡
⌠  

dx

8 – 6x – 9x 2
   . 2

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

PART – D

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

35. a) Define an ellipse as a locus and derive its equation in standard form

x 2

a 2   +  
y 2

b 2   =  1,  ( a > b ) . 6

b) Find A – 1   using Cayley-Hamilton theorem if  A =  







 

2    4
 
7    3

    . 4
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36. a) State and prove De Moivre’s theorem for rational index. 6

b) Prove by vector method

sin ( A – B )  =  sin A cos B – cos A sin B. 4

37. a) Show that rectangle of maximum perimeter which can be inscribed in

a circle of radius a is a square of side a 2  . 6

b) Find the general solution of  

( )  3 – 1    cos x + ( )  3 + 1     sin x = 2  . 4

38. a) Evaluate  ⌡
⌠

0

π

  
x tan x

sec x + tan x
   dx. 6

b) Solve by the method of separation of variables the differential

equation   e y  
dy

dx
  + x 2   =  x 2  e y  . 4

PART – E

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

39. a) Find the cube roots of the complex number 3  – i and express them

in an Argand diagram. 4

b) Find the equation of the chord of the circle  

x 2  + y 2  + 4x – 6y – 9 = 0  bisected at  ( 0,  1 ). 4

c) Find the number of incongruence solutions and the incongruence

solution of  2x  ≡  2 ( mod 6 ). 2
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40. a) If  
→
a   + 

→
b   + 

→
c    =   

→
0   and | 

→
a   | = 3,   | 

→
b   | = 5,  | 

→
c   | = 7,

then find the angle between the vectors 
→
a   and 

→
b   . 4

b) Find  ⌡⌠ sec 3  ( 2x )   dx. 4

c) If  y =  log
 5  ( )  sec x    , find  

dy

dx
  . 2
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