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‚ÂÍºÂ»: i) ® …ÂX‡R …ÂãXxŒÈëY A, B, C ÆÂÈ∆ÂÈO D 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 ÆÂÈ∆ÂÈO êü˘ÊπÂ - D π 20 •¢∑πÂú¬ÂÈ∆ÂOÕ.

êü˘ÊπÂ – A

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

1. 5x ≡ 4 ( mod 13 ) ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ‚Âà«ÂÍÇ‚ÂÈÕÂ x »Â ≤¢«ÂÈ …ÂÌ}Ê¸¢∑ ü£ŒÈ»ÂÈR

∑¢√ÂÈõâíÈà.

2. 







 
6    x – 2
 
3      x

     ÆÂ⁄∆ÂÎxŒÈÈ   •ÕÂÏW∆ÂmÆÂÈäËŒÈÕÊ«Â¬  ( Singular ),   x »Â   ü£ŒÈ»ÂÈR

∑¢√ÂÈõâíÈà.
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3. …ÂÌ}Ê¸¢∑πÂ›Â  πÂ≈  Z  ÆÈË£  a o b = a + b + 1, ∀ a, b ∈ Z ç¢«Â “O”

ç¬ÂÍé∆ÂÕÊ«Â¬ ∆Â∆Â]ÆÂÈ∑ •ÕÂŒÈÕÂ ( Identity  element ) ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

4.
→
a   = 2 î   + 3 ĵ   ÆÂÈ∆ÂÈO →b   = 3 î   + 4 ĵ   ¶«Â¬, →a   + 

→
b   ŒÈ …ÂàÆÂ⁄≈ ( Magnitude )

ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

5. x 2  + y 2  + 2gx + 2fy + c = 0 Ø»ÂÈRÕÂÏ«ÂÈ ≤¢«ÂÈ è¢«ÂÈ ÕÂÎ∆ÂO ( Point circle ) ÕÊπÂ‹È

•πÂ∆ÂWÕÊ«Â çÃ¢«˘Â»  ( g, f ÆÂÈ∆ÂÈO c πÂ›ÂëY ) ∞»ÂÈ ?

6. y 2  = – 8x …Â¬ÂÕÂ‹ŒÈ«Â ç«Ò¸‡ Â∑ ¬Òz ( Directrix ) ŒÈ ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

7. sin 



 

π
2 – sin – 1 



 

–  3
2        ¬Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

8. ‚Â¢ÄË≈¸ ‚Â¢zW  2 – i 5 i   »Â ÆÂ⁄…Ê¢∑ ( Modulus ) ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

9. f ( x ) = x 2  + 
1
x 2

   ¶«Â¬,  f / ( 1 )  •»ÂÈR ∑¢√ÂÈõâíÈà.

10. ü£ ∑¢√ÂÈõâíÈà :   ⌡
⌠

0

π/4

 
 
 
 sin 3  x cos x dx.

êü˘ÊπÂ – B

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

11. a ≡ b ( mod m ) ¶Ç«ÂÈQ, n > 1, m »Â ≤¢«ÂÈ «˘Â»Â •…ÂÕÂ∆Â¸»ÂÕÊÇ«ÂQ¬, a ≡ b ( mod n )

Ø¢«ÂÈ ‚Êå̆ö.
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12. ü£ ∑¢√ÂÈõâíÈà :









 – a 2  ab  ac

 ab   – b 2  bc

 ac  bc   – c 2 

 

13. ‡ÂÍ»ÂW πÂ≈ÕÂ‹Y«Â πÂ≈ S »Â ÆÈËë»Â ""åZÆÂ⁄»Â ÄXûÈ##ŒÈ ÕÊWzW xÍâ. …ÂÌ}Ê¸¢∑ πÂ≈ Z

ÆÈË£  ✳ ÄXûÈŒÈÈ  a ✳ b = a b  Ø¢«ÂÈ ç¬ÂÍé∆ÂÕÊÇ«. ✳ åZÆÂ⁄»Â ÄXûÈŒÈ‹Y Ø»ÂÈRÕÂÏ«Âx@

≤¢«ÂÈ ©«Ê„Â¬Â}ŒÈ»ÂÈR xÍâ.

14. 2 î   – 2 ĵ   + k̂  ÆÂÈ∆ÂÈO 2 î   – ĵ   – 2k̂  ‚Âå‡ÂπÂ›Â »Â√ÂÈê»Â xÍË»ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

15. ( 1, 5 ) è¢«ÂÈÕÂÏ x 2  + y 2  + 4x + 2y + 3 = 0 ÕÂÎ∆ÂO«Â „Û¬ÂÇ«ûÈ, ≤›ÂÇ«ûÈË

•«˘̊ÂÕÊ ÕÂÎ∆ÂO«Â ÆÈË£ ß«ûÈË Ø»ÂÈRÕÂÏ«Â»ÂÈR ∑¢√ÂÈõâíÈà.

16. ≤¢«ÂÈ åË∫Â§¸ÕÂÎ∆ÂO ( Ellipse ) «Â …ÂX«˘Ê»Â •∑\«Â Ø¬Â√ÂÈ ∆ÂÈåπÂ›ÂÈ ( 5, 0 ) ÆÂÈ∆ÂÈO ( – 5, 0 )

¶ÇÕ. 3x – 5y – 9 = 0 ≤¢«ÂÈ »Êè˘ {ÊW ( Focal chord ) ¶Ç«ÂQ¬, åË∫Â§¸ÕÂÎ∆ÂO«Â

©∆@Ë¢«ÂX∆ ( Eccentricity ) ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

17. ‚Êå˘ö :  2 tan – 1 
1
2  + sin – 1 

3
5  = 

π
2 .

18. x = cos α + i sin α  ÆÂÈ∆ÂÈO  y = cos β + i sin β  ¶«Â¬,

y 3

x 2
  + 

 x 2

y 3 
  = 2 cos ( 3β – 2α ) Ø¢«ÂÈ ‚Êå̆ö.

19. x y  = a x   ¶«Â¬,  dy
dx   = 

x log a – y
x log x    Ø¢«ÂÈ ‚Êå̆ö.

20. y = x 2 + x + 1     ÕÂ∑X¬Òzπ    ( ) 1‚  3       è¢«ÂÈê»ÂëY    ©¢|ÊπÂÈÕÂ   

©…Â‚ÂS‡Â̧ ∑«Â     ( Subtangent ) ©«ÂQÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.
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21. sin 3x cos x •»ÂÈR x ∑Èà∆Â¢∆ ‚ÂÆÂ⁄∑‹»Â ( Integrate ) ÆÂ⁄â.

22. yÊá¸ËöŒÈ» Ỗ ‚ÂÆÂÈ∆Â‹«Â ÆÂÈÍ‹è¢«ÂÈ ( Origin ) ê»Â ÆÂÈÍ‹∑ „Ê«ÂÈ„ÛËπÂÈÕÂ Ø£ÊY ‚Â¬Â›Â

¬ÒzπÂ›Â ‚ÂÆÂÈÍ„Â«Â •ÕÂ∑‹ ‚ÂêÈË∑¬Â≈ ( Differential equation ) ÕÂ»ÂÈR ¬ÂÍéö.

êü˘ÊπÂ – C

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

23. 408 ÆÂÈ∆ÂÈO 1032 πÂ›Â ÆÂÈ.‚Ê.•. ( G.C.D. ) ÕÂ»ÂÈR ŒÈÍÄY√˜Ô •£ÊBà«˘̊ÂÆÂ¤ Ỗ

©…ÂûÍËÇö ∑¢√ÂÈõâíÈà. •«Â»ÂÈR m, n πÂ›ÂÈ …ÂÌ}Ê¸¢∑πÂ›Ê«ÊπÂ 408m +

1032n ¬ÂÍ…Â«ÂëY, Ø¬Â√ÂÈ àËãπÂ›ÂëY ç¬ÂÍéö. 5

24. a)






x   2  – 3

 5   y   2

 1  – 1   1

  






3   – 1  2

 4    2   5

 2    0   3

   =  






5     3  3

 19  – 5  16

 1  – 3   0

 

¶«Â¬, x ÆÂÈ∆ÂÈO y πÂ›Â ü£πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà. 3

b) xXËÆÂÈ¬ Ỗ»Â çŒÈÆÂÈå¢«Â ( Cramer's rule ) èâö :

2x – y = 10

x – 2y = 2. 2

25. a) H ‡ÂÍ»ÂW πÂ≈ÕÊÇ‹Y ÆÂÈ∆ÂÈO G ŒÈ ©…ÂπÂ≈ÕÊÇ«. ( G, ✳ ) ≤¢«ÂÈ ‚ÂÆÂÈÈ«ÊŒÈ    

( Group ) ÕÊÇ«.  Ø£ÊY  a, b ∈ H πÂúπ  a ✳ b – 1  ∈ H ¶«Â¬,  ( H, ✳ )

ÕÂÏ ( G, ✳ ) »Â ©…Â‚ÂÆÂÈÈ«ÊŒÈÕ¢«ÂÈ ‚Êå̆ö. 3

b) ‚ÂÆÂÈÈ«ÊŒÈ G ŒÈëY  …ÂXãûÍ¢«ÂÈ  πÂ}Ê¢‡Â ( Element ) ÕÂÌ  ∆Â»ÂR«Ò

ê£ÛËÆÂÈÕÊÇ«ÂQ¬ G ŒÈÈ ≤¢«ÂÈ •èËëŒÈ» Ỗ ( Abelian ) ‚ÂÆÂÈÈ«ÊŒÈÕ¢«ÂÈ

‚Êå̆ö. 2
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26. a) ≤¢«ÂÈ  ãXüÂ̆Èæ«Â  ‡ÂÎ¢πÂπÂ›ÂÈ ( Vertices )   ( 1, 2, 3 ),   ( 2, – 1, 1 )

ÆÂÈ∆ÂÈO ( 1, 2, – 4 ) πÂ›ÊÇ«ÂQ¬, ‚Âå‡Â …Â«ÂQMã ( Vector method ) íÈ¢«Â

ãXüÂ̆Èæ«Â êöOË≈¸ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 3

b) 2 î   + ĵ   – k̂ ,  3 î   – 2 ĵ   + 2k̂  ÆÂÈ∆ÂÈO î   – 3 ĵ   – 3k̂  πÂ›ÂÈ ∞∑‡ÂÎ¢πÂ

‚Â¢…Ê∆Â •¢ºÂÈ      ( Co-terminal )  πÂ›ÊÇ¬ÂÈÕÂ,      ‚ÂÆÂ⁄¢∆Â¬Â      ºÂ∆ÂÈüÂ̆È¸æ      

∫Â§»Â«Â ( Parallelopiped ) ∫Â§»ÂÀÂ‹ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2

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

27. a) ( 2, 3 ) è¢«ÂÈê»Â ÆÂÈÍ‹∑ „Ê«ÂÈ„ÛËπÂÈÕÂ, xË¢«ÂXÕÂ»ÂÈR x + y = 4 ¬ÒzŒÈ

ÆÈË£ „Û¢å¬ÂÈÕÂ ÆÂÈ∆ÂÈO x 2  + y 2  – 4x + 2y – 3 = 0 ÕÂÎ∆ÂOÕÂ»ÂÈR

‹¢ÃÕÊÇ Ω¯Òå‚ÂÈÕÂ ÕÂÎ∆ÂO«Â ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 3

b) x 2  + y 2  + 2x – 4 = 0, x 2  + y 2  + 4y – 4 = 0 ÆÂÈ∆ÂÈO

x 2  + y 2  – 2x – 5 = 0 ÕÂÎ∆ÂOπÂ›Â ÆÂÈÍ£Ê∑\ xË¢«ÂX ( Radical centre )

ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2

28. a) •ã…Â¬ÂÕÂ‹ŒÈ ( Hyperbola ) x 2  – 3y 2  – 4x – 6y – 11 = 0 ŒÈ xË¢«ÂX

ÆÂÈ∆ÂÈO ©∆@Ë¢«ÂX∆ ( Eccentricity ) πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà. 3

b) ≤¢«ÂÈ …Â¬ÂÕÂ‹ŒÈ«Â ‡ÂÎ¢πÂÕÂÏ ( Vertex ) ( – 4, 2 ) ÆÂÈ∆ÂÈO •∑\ÕÂÏ ( Axis ) y =

2 ¶Ç«ÂÈQ, •«ÂÈ ( 0, 6 ) è¢«ÂÈê»Â ÆÂÈÍ‹∑ „Ê«ÂÈ„ÛË«Â¬ •«Â¬Â

‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2
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29. a) x ≥ 0 ÆÂÈ∆ÂÈO y ≥ 0 ¶«ÊπÂ,

sin – 1  x – sin – 1  y = sin – 1  ( ) x  1 – y 2  – y  1 – x 2     

¶Ç¬ÂÈ∆ÂO« Ø¢«ÂÈ ‚Êå̆ö. 3

b) cos x – cos 7x = sin 4x ‚ÂêÈË∑¬Â≈«Â ‚ÊÕÂ̧ ãX∑ …Âà„Ê¬Â ( General

solution ) ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2

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

30. a) e x  •»ÂÈR x ∑Èà∆Â¢∆ …ÂX«˘̊ÂÆÂÈ ∆Â∆ÂZπÂ›Â»ÂÈR ©…ÂûÍËÇö •ÕÂ∑ëö. 3

b) log 10 ( log x )  •»ÂÈR x ∑Èà∆Â¢∆ •ÕÂ∑ëö. 2

31. a) y =  x cosh x ¶«Â¬,

xy 2  – 2y 1  – xy + 2 cosh x =  0 Ø¢«ÂÈ ‚Êå̆ö. 3

b) x x  ©∆ÂS»ÂR ( Function ) ÕÂÏ  x = 
1
e   ¶«ÊπÂ, ∑ç·ÂK ü£ ( Minimum )

ŒÈ»ÂÈR „Û¢å« Ø¢«ÂÈ ‚Êå̆ö. 2

32. a) ∑¢√ÂÈõâíÈà :  ⌡
⌠
 

 x + 1
x 2 – 4x + 6

   dx. 3

b) ≤¢«ÂÈ  ∑‹Y»ÂÈR  »Ò¬ÂÕÊÇ  ÆÈË‹x@  Ø‚ŒÈ£ÊÇ«.  •«ÂÈ  x  •â  Ø∆ÂO¬ÂÕÂ»ÂÈR      

t ‚x¢√ÂÈπÂ›ÂëY ∑XêÈ‚ÂÈãO«ÂÈQ x = 80t – 16t 2  ¶Ç«. ∑‹ÈY πÂà·ÂK Ø∆ÂO¬ÂÕÂ»ÂÈR

Ø·ÂÈJ •ÕÂå˘ŒÈëY ∑XêÈ‚ÂÈ∆ÂO« ÆÂÈ∆ÂÈO •«ÂÈ ∑XêÈö«Â Ø∆ÂO¬Â Ø·ÂÈJ ? 2
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33. a) x = a ( θ + sin θ )  ÆÂÈ∆ÂÈO  y = a ( 1 – cos θ )  ¶«Â¬,  dy
dx   ÆÂÈ∆ÂÈO

d 2 y
dx 2

  πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà. 3

b) ∑¢√ÂÈõâíÈà :   ⌡
⌠
  

xe x

( 1 + x ) 2
  dx 2

34. 4y 2  = 9x ÆÂÈ∆ÂÈO 3x 2  = 16y ÕÂ∑XπÂú¢«Â ¶ÕÂÎ∆ÂÕÊ«Â ( Bounded ) 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) åË∫Â§¸ÕÂÎ∆ÂO ( Ellipse ) ÕÂ»ÂÈR ≤¢«ÂÈ è¢«ÂÈ …Â«˘̊Â ( Locus ) ÕÊÇ ÕÊWzÊWçö. •«Â¬Â

‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR  x
 2

a 2   +  
y 2

b 2   =  1  ( a > b ) ¬ÂÍ…Â«ÂëY ç¬ÂÍéö. 6

b) xËëË-„ÊWêÈ‹J»˜Ô ( Caley-Hamilton ) …ÂXÆÈËŒÈÕÂ»ÂÈR ©…ÂûÍËÇö  







 
1     2
 
3     1

   

ÆÂ⁄∆ÂÎxŒÈ ê£ÛËÆÂÈÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 4

36. a) ‚Â¢ÄË≈¸ ‚Â¢zW 3  + i »Â Ø£ÊY ∫Â§»ÂÆÂÈÍ‹πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà. •ÕÂÏπÂ›Â»ÂÈR

¶πÊ¸¢√ Ỗ Ñ∆ÂX«ÂëY ∆ÛËàö. •ÕÂÏπÂ›Â πÂÈ≈‹ÃQM ( Product ) ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 6

b) ‚Âå‡Â …Â«ÂQMã ( Vector method ) íÈ¢«Â, ""ãXüÂ̆Èæ«Â ÆÂÈ«Â̆W¬ÒzπÂ›ÂÈ ∞∑è¢«ÂÈ

ÕÊWéŒ⁄ÇÕ## Ø¢«ÂÈ ‚Êå̆ö. 4
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37. a) 6 •â Ø∆ÂO¬ÂÕÂÏ›Â_ ≤ÃU ÆÂÈ»ÂÈ·ÂW»ÂÈ, »‹«Â ÆÂÈ¡Jå¢«Â 20 •â Ø∆ÂO¬Â«ÂëY¬ÂÈÕÂ ≤¢«ÂÈ

ü›ÂÄ»Â ÆÂÈÍ‹å¢«Â 4 ÆÈÚ‹È/πÂ¢| ÕÒπÂ«ÂëY «ÂÍ¬Â „ÛËπÂÈãO«ÂQ¬, •ÕÂ»Â »¬Âú»Â

©«ÂQÕÂÏ Œ⁄ÕÂ «Â¬Â«ÂëY Ã«Â£ÊπÂÈ∆ÂO« ? Œ⁄ÕÂ «Â¬Â«ÂëY »¬Âú»Â ∆ÂÈåŒÈÈ ºÂë‚ÂÈ∆ÂO« ? 6

b) 3  cos x + sin x = 2  ‚ÂêÈË∑¬Â≈«Â ‚ÊÕÂ̧ ãX∑ …Âà„Ê¬ÂÕÂ»ÂÈR ( General

solution )  ∑¢√ÂÈõâíÈà. 4

38. a) ü£ ∑¢√ÂÈõâíÈà :   ⌡
⌠

0

π/2

  
 log sin x dx 6

b) •ÕÂ∑‹ ‚ÂêÈË∑¬Â≈ ( Differential equation ) y log x . log y dx + dy = 0 ŒÈ

‚ÊÕÂ̧ ãX∑ …Âà„Ê¬Â ( General solution ) ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 4
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( English Version )

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

all the parts.

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

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

PART – A

Answer all the ten questions : 10 × 1 = 10

1. Find an integer x, satisfying 5x ≡ 4 ( mod 13 ).

2. If the matrix  







 
6    x – 2
 
3      x

     is singular, find x.

3. On the set Z of integers if "O" is defined by a o b = a + b + 1, ∀ a, b ∈ Z,

find the identity element.

4. If 
→
a   = 2  î   + 3  ĵ   and 

→
b   = 3  î   + 4  ĵ  , find the magnitude of 

→
a   + 

→
b  .

5. Write the condition ( in terms of g, f and c ) under which

x 2  + y 2  + 2gx + 2fy + c = 0 becomes a point circle.

6. Find the equation of the directrix of the parabola y 2  = – 8x.

7. Find the value of  sin 



 

π
2 – sin – 1 



 

–  3
2    .
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8. Find the modulus of the complex number  
 2 – i 

5 i   .

9. If f ( x ) = x 2  + 
1
x 2

  , find f  / ( 1 ) .

10. Evaluate  ⌡
⌠

0

π/4

  
 sin 3  x cos x dx.

PART – B

Answer any ten questions : 10 × 2 = 20

11. If  a ≡ b ( mod m ) and n > 1 is a positive divisor of m, prove that

a ≡ b ( mod n ).

12. Evaluate









 – a 2   ab   ac

  ab   – b 2   bc

  ac   bc   – c 2 

 

13. Define the binary operation, on a non-empty set S. Give an example to

show that, on Z, the operation ✳, defined by a ✳ b = a b , is not binary.

14. Find the angle between the vectors 2  î   – 2  ĵ   +  k̂   and 2  î   –   ĵ   – 2 k̂  .

15. Examine whether the point ( 1, 5 ) lies outside, inside or on the circle

x 2  + y 2  + 4x + 2y + 3 = 0.
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16. The two ends of the major axis of an ellipse are ( 5, 0 ) and ( – 5, 0 ). If

3x – 5y – 9 = 0 is a focal chord, find the eccentricity of the ellipse.

17. Prove that  2 tan – 1 
1
2  + sin – 1 

3
5  = 

π
2 .

18. If x = cos α + i sin α and

y = cos β + i sin β

prove that  
y 3

x 2
  + 

 x 2

y 3 
  = 2 cos ( 3β – 2α ).

19. If x y  = a x  , prove that  
dy
dx   = 

x log a – y
x log x   .

20. Find the length of the subtangent to the curve y = x 2 + x + 1  at the

point ( 1, 3  ) on it.

21. Integrate  sin 3x cos x  with respect to x.

22. Form the differential equation of the family of straight lines passing

through the origin of Cartesian plane.

PART – C

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

23. Find the G.C.D. of 408 and 1032 using Euclidean algorithm. Express

it in two ways in the form 408m + 1032n where m, n are integers. 5
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24. a) Find x and y if







x   2  – 3

 5   y   2

 1  – 1   1

 






3   – 1  2

 4    2   5

 2    0   3

  = 






5     3  3

 19  – 5  16

 1  – 3   0

 

3

b) Solve by Cramer's rule :

2x – y = 10

x – 2y = 2. 2

25. a) Given that H is a non-empty subset of a set G and ( G, ✳ ) is a

group. If for all a, b ∈ H, a ✳ b – 1  ∈ H, prove that ( H, ✳ ) is a

subgroup of ( G, ✳ ). 3

b) If, in a group G, every element is its own inverse, prove that G

is an Abelian group. 2

26. a) Using vector method, find the area of the triangle whose

vertices are ( 1, 2, 3 ), ( 2, – 1, 1 ) and ( 1, 2, – 4 ). 3

b) Find the volume of the parallelopiped whose co-terminal edges

are 2  î   +   ĵ   –  k̂  , 3  î   – 2  ĵ   + 2 k̂   and   î   – 3  ĵ   – 3 k̂  . 2

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

27. a) Find the equation of the circle which passes through the point

( 2, 3 ), has its centre on x + y = 4 and cuts orthogonally the

circle x 2  + y 2  – 4x + 2y – 3 = 0 . 3

b) Find the radical centre of the circles x 2  + y 2  + 2x – 4 = 0,

x 2  + y 2  + 4y – 4 = 0 and x 2  + y 2  – 2x – 5 = 0. 2
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28. a) Find the centre and the eccentricity of the hyperbola

x 2  – 3y 2  – 4x – 6y – 11 = 0. 3

b) Find the equation of the parabola with vertex ( – 4, 2 ), axis

y = 2 and passing through the point ( 0, 6 ). 2

29. a) If  x ≥ 0 and y ≥ 0, prove that

sin – 1  x – sin – 1  y = sin – 1 ( ) x  1 – y 2  – y  1 – x 2     . 3

b) Find the general solution of the equation

cos x – cos 7x = sin 4x . 2

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

30. a) Differentiate e x  with respect to x from first principles. 3

b) Differentiate log 10 ( log x )  with respect to x. 2

31. a) If  y =  x cosh x, prove that

xy 2  – 2y 1  – xy + 2 cosh x =  0. 3

b) Prove that x x  function has a minimum value at x = 
1
e  . 2
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32. a) Find  ⌡
⌠ 

 x + 1
x 2 – 4x + 6

   dx. 3

b) A stone is thrown up vertically and the height x feet reached by

it in time "t" seconds is given by x = 80t – 16t 2 . Find the time

for the stone to reach its maximum height. Also find the

maximum height reached by the stone. 2

33. a) If x = a ( θ + sin θ ) and y = a ( 1 – cos θ ), find 
dy
dx   and 

d 2 y
dx 2

 .3

b) Find ⌡
⌠  

xe x 
( 1 + x ) 2

   dx 2

34. Find the area bounded by the curves  4y 2  = 9x and 3x 2  = 16y. 5

PART – D

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

35. a) Define ellipse as the locus of a point. Derive the equation of the

ellipse in the form

x 2

a 2   +  
y 2

b 2   =  1  ( a > b ). 6

b) Using  Caley-Hamilton  theorem,  find  the  inverse  of  the

matrix  







 
1     2
 
3     1

    . 4
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36. a) Find all the cube roots of the complex number 3  + i. Represent

them in the Argand diagram. Find their product. 6

b) Prove by vector method that the medians of a triangle are

concurrent. 4

37. a) A man 6 feet tall moves away from a source of light 20 feet above the

ground level and his rate of walking being 4 miles/hour. At what

rate, is the length of the shadow changing ? At what rate is the tip of

the shadow moving ? 6

b) Find the general solution of  

3  cos x + sin x = 2 . 4

38. a) Evaluate  ⌡
⌠

0

π/2

  
 log sin x dx 6

b) Find the general solution of the differential equation

y log x . log y dx + dy = 0. 4

                  


