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March, 2010

BASIC 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 ü˘ÊπÂπÂúÕ. Ø£ÊY

ü˘ÊπÂπÂ›Â»ÂÈR ©∆ÂOàö.

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

C π 40 •¢∑πÂ›ÂÈ ÆÂÈ∆ÂÈO ü̆ÊπÂ  - D π 20 •¢∑πÂ›ÂÈ, ü̆ÊπÂ  - E 10 π

•¢∑πÂú¬ÂÈ∆ÂOÕ.

iii) …ÂX‡RπÂ›Â ‚Â¢zWπÂ›Â»ÂÈR …ÂX‡R …ÂãXxŒÈëY »ÂÆÂÈÍåö¬ÂÈÕÂ¢∆ Ã¬íÈà.

ü̆ÊπÂ – A

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

1. x›Â∑¢√Â ‚Â¢ŒÈÈxÍOËÄOŒÈ ê£ÛËÆÂÈÕÂ»ÂÈR ( Converse ) Ã¬íÈà :

‘x ∈ ( A   I B ) ¶«Â¬,  x ∈ A „ÊπÂÍ  x ∈ B’.

2. n  P 3  = 24 ¶«Â¬, n »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

3. ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà :  







 
2003    2005
 
2006    2008

    .
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4. 9 ÆÂÈ∆ÂÈO 16 ¬Â ‚Â¬Ê‚Âà •»ÂÈ…Ê∆ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

5. 65 ê«ÊWå˘̊¸πÂ›Â ‚Â¬Ê‚Âà •¢∑πÂ›ÂÈ 60 „ÊπÂÍ 15 ê«ÊWå˘̊¸πÂ›Â ‚Â¬Ê‚Âà •¢∑πÂ›ÂÈ 65 ¶«Â¬,

® 80 ê«ÊWå˘̧̊ πÂ›Â ‚Â¬Ê‚Âà •¢∑πÂ›ÂÈ Ø·ÂÈJ ?

6. 3 ã¢πÂúπ Ã¬«Â „ÂÈ¢âŒÈÈ 06. 07. 2009 ¬Â¢«ÂÈ yÊ»ÂÍ»ÂÈÃ«ÂQMÕÊÇ …ÊÕÂãπÛ¢√Â¬

„ÂÈ¢âŒÈ»ÂÈR Ã¬«Â å»Ê¢∑ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

7. …Â¬ÂÕÂ‹ŒÈ x 2  = 4 ky »Â »Êè˘‹¢Ã«Â ©«ÂQÕÂÏ 8 ¶«Â¬, k ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

8. ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà :  lim
x → – 3

   
x 3 + 27

x + 3   .

9. y = e  x   ¶«Â¬,   dy
dx    •»ÂÈR ∑¢√ÂÈõâíÈà.

10. ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà :  ⌡
⌠
 

x
x + 4   dx.

ü̆ÊπÂ – B

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

11. ( p 

V

~ q ) → r »Â çæ ü£ŒÈÈ êÈ«˘̊ÂW ‚Ê«Â̆WÕÊ«Â¬ ( False proposition ) p, q, r »Â

çæ ü£ ∞»ÂÈ ?

12. yÊÆÂÈ»ÂèëY»Â 7 Ã≈NπÂ›ÂëY x¢…ÂÏ „ÊπÂÍ çËë Ã≈NπÂ›ÂÈ ≤áJπ ß¬ÂÈÕÂ¢∆ Ø·ÂÈJ ê«Â̆πÂ›ÂëY

∑XÆÂÈûÍËÜ‚ÂÃ„ÂÈ«ÂÈ ?

13. ≤¢«ÂÈ ÑË‹«ÂëY 30 áx| ỖπÂ›ÂÈ 1 à¢«Â 30 ∑XÆÂÈ ‚Â¢zWŒÈëY«. ≤¢«Ò …ÂXŒÈ∆ÂR«ÂëY 1

áx¡»ÂÈR Œ⁄«Â̆ÎÑF∑ÕÊÇ ∆π«ÊπÂ 3 •«˘̊ÂÕÊ 5 ¬Â πÂÈ≈‹ÃQMÕÊπÂÈÕÂ ‚Â¢üÂ̆ÕÂçËŒÈ∆ Ø·ÂÈJ ?



3 Code No. 75

[ Turn over

14. xXËÆÂÈ¬Â»Â çŒÈÆÂÈå¢«Â èâö :

x + 2y  =  4

2x + 5y = 9

15. 2A + B = 







 
2     3     1
 
1     4     0

     ÆÂÈ∆ÂÈO   3A + B = 







 
2     3      2
 
1     9    – 5

     ¶«Â¬,  A

ÆÂÈ∆ÂÈO B πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà.

16. Ø¬Â√ÂÈ  ‚Â¢zWπÂ›ÂÈ  3 : 5 •»ÂÈ…Ê∆Â«ÂëYÕ.  …ÂX∆WË∑  ‚Â¢zWπ  7 »ÂÈR  ∑Íâ«Â¬,   öπÂÈÕÂ

‚Â¢zWπÂ›ÂÈ  4 : 5 •»ÂÈ…Ê∆Â«ÂëY¬ÂÈ∆ÂO«. ¶ Ø¬Â√ÂÈ ‚Â¢zWπÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà.

17. ≤¢«ÂÈ ÕÂÎ∆ÂO«Â Ø¬Â√ÂÈ ÕÊW‚ÂπÂ›Â ‚ÂêÈË∑¬Â≈πÂ›ÂÈ x + y = 6 ÆÂÈ∆ÂÈO x + 2y = 4 „ÊπÂÍ ãXæWÕÂÏ

10 ¶«Â¬, ÕÂÎ∆ÂO«Â ‚ÂêÈË∑¬Â≈ÕÒ»ÂÈ ?

18. f ( x )  =  



 
( 1 + 3x ) 1/x  ‚    x ≠ 0
 
      k           ‚    x = 0

   

® ÀÂ‹»ÂÕÂÏ x = 0 ŒÈëY •êÑF»ÂRÕÊÇ«ÂQ¬, k ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

19. y = x +  x +  x + … ∞   ¶«Â¬,

dy
dx    =  

1
2y – 1    Ø¢«ÂÈ ‚Êå̆ö.

20. s = t 3  – 6t 2  + 9t + 8 ( s = «ÂÍ¬Â, t = ‚ÂÆÂÈŒÈ )  ¶«ÊπÂ

i) …ÊX¬Â¢üÂ̆«ÂëY»Â ÕÒπÂÕÒ»ÂÈ ( Initial velocity ) ?

ii) ∑\≈ ÆÂ⁄∆ÂXx@ öP¬ÂÕÊ«Â¬ t Ø·ÂÈJ ?

21. ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà :  ⌡
⌠
  x 2  . log x  dx.

22. ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà :  ⌡
⌠

0

 1

 
 
( ) x 2 + 2x + 3    2 ( x + 1 ) dx .
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ü̆ÊπÂ – C

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

23. …ÂXÆÂ⁄äË∑àö :

( p ↔ q )  ≡  [ ( p → q ) 

V

( q → p ) ] .

24. 10 ©…Â»ÊW‚Â∑¬ÂÈ „ÊπÂÍ 20 ê«ÊWå˘̊¸πÂ›ÂëY 2 ©…Â»ÊW‚Â∑¬ÂÈ „ÊπÂÍ 3 ê«ÊWå˘̊¸πÂ›ÂÈ

ß¬ÂÈÕÂ ÆÂÈ¢√ÂúŒÈ»ÂÈR Ø·ÂÈJ ê«˘Â«ÂëY ¬ÂÑ‚ÂÃ„ÂÈ«ÂÈ ?

i) ≤ÃU çå¸·ÂJ ©…Â»ÊW‚Â∑¬ÂÈ ß¬ÂÈÕÂ

ii) ≤ÃU çå¸·ÂJ ê«ÊWå˘̧̊  ß‹Yå¬ÂÈÕÂ

Ø·ÂÈJ ÆÂÈ¢√ÂúπÂ›Â»ÂÈR ¬ÂÑ‚ÂÃ„ÂÈ«ÂÈ ?

25.
x + 3

 ( x – 1 )  ( ) x 2 – 4 
   ß«Â»ÂÈR êüÂ̆Ü∆Â è˘»ÂR¬ÊòπÂ›ÊÇ …ÂàÕÂã¸ö.

26. ÆÂ⁄∆ÂÎx ê«˘Ê»Âå¢«Â èâö :

x + y – 2z = 0

2x – y + z = 2

x + 2y – z =  2.

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

27. ≤¢«ÂÈ „Ê‚ÂJë»Â ÕºÂEÕÂÏ •ëY¬ÂÈÕÂ „ÂÈ√ÂÈπÂ¬Â ‚Â¢zWŒÈ ÆÈË£ ü˘ÊπÂ‡Â— öP¬ÂÕÊÇ¬ÂÈ∆ÂO«

ÆÂÈ∆ÂÈO ü˘ÊπÂ‡Â— ÕÂW∆ÊW‚ÂÕÊπÂÈ∆ÂO«. 50 „ÂÈ√ÂÈπÂ¬ÂÈ ß«ÂQëY ÕºÂEÕÂÏ 55,000 ¬ÂÍ.πÂ›ÂÈ

¶πÂÈ∆ÂO«.  60 „ÂÈ√ÂÈπÂà«ÊQπÂ 64,800 ¬ÂÍ.πÂ›ÂÈ ¶«Â¬, 80 „ÂÈ√ÂÈπÂ¬ÂÈ ß¬ÂÈÕÊπÂ

¶πÂÈÕÂ ÕºÂEÕ·ÂÈ J ?
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28. ‡Ò∑√Ê 15 ‚ÊJy˜Ô»Â ¬ÂÍ. 105 ¬Â¢∆ ¬ÂÍ. 9,975 »ÂπÂ«ÂÈ „ÂÍâ«ÊπÂ Ã¬ÂÈÕÂ £ÊüÂ̆ÕÂÏ    

‡Ò∑√Ê 14·25, ‚ÊJy˜Ô»Â ¬ÂÍ. 98 ¬Â¢∆ Ã¬ÂÈÕÂ £ÊüÂ̆x@ ‚ÂÆÂÈ»ÊÇ«ÂQ¬, ‡Ò∑√Ê 14·25

¬Â ‚ÊJy Ỗ»ÂëY „ÂÍâ«Â „Â≈Õ·ÂÈJ ?

29. ≤¢«ÂÈ ∑¢…Âçπ ÆÍ«Â‹ 10 ∫Â§¡∑πÂ›Â»ÂÈR ∆ÂŒ⁄à‚Â‹È 150 ∑Íë πÂ¢|πÂ›ÂÈ

üÒyÊπÂÈ∆ÂO«. •ÕÂ¬Â ∑ëŒÈÈêxŒÈ …Âà}ÊÆÂÈÕÂÏ ‡Ò∑√Ê 80 ¶Ç«ÂÈQ ≤¡ÈJ 80

∫Â§¡∑πÂ›Â»ÂÈR ∆ÂŒ⁄à‚Â‹È üÒyÊπÂÈÕÂ ≤¡ÈJ ∑Íë πÂ¢|πÂ›·ÂÈJ ÆÂÈ∆ÂÈO πÂ¢|π ∑Íë ¬ÂÍ.

50 πÂ›Â¢∆ ≤¡ÈJ ∑Íë ÕºÂE Ø·ÂÈJ ?

30. ¬ÒzÊ»Âx\ŒÈ»ÂÈR ©…ÂûÍËÇöxÍ¢√ÂÈ ® x›Â∑¢√Â ‚Â¬Â›Â¬ÒzÊ∆ÂV∑ yÊŒÈ¸∑XÆÂÈ

‚ÂÆÂÈ‚WŒÈ»ÂÈR ( L.P.P. ) èâö :

…Â¬ÂÆÂ⁄ÕÂå˘Ë∑àö :     Z = 6x + 8y

4x + 2y  ≤  20

2x + 5y  ≤  24

x  ≥  0,    y  ≥  0 çÃ¢«˘Â»πÛ›Â…Â¡J¢∆.

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

31. ( 1, 1 ),  ( – 2, 2 )  ÆÂÈ∆ÂÈO  ( – 6, 0 )  è¢«ÂÈπÂ›Â  ÆÂÈÍ‹∑  „Ê«ÂÈ„ÛËπÂÈÕÂ

ÕÂÎ∆ÂO«Â ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

32. f ( x )  = x 3  – 9x 2  + 15x – 3 ¶«Â¬, ß«Â¬Â ∑ç·ÂK ü£ ÆÂÈ∆ÂÈO πÂà·ÂK ü£πÂ›Â»ÂÈR

∑¢√ÂÈõâíÈà.
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33. y = e x  . log x ¶«Â¬,

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

34. a) x •»ÂÈR ∑Èà∆ÂÈ   2x + 3
x – 1    •»ÂÈR ‚ÂÆÂ⁄∑‹»Â ÆÂ⁄â. 3

b) ⌡
⌠

1

 2

 
 
 log x . dx   ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 2

ü̆ÊπÂ – D

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

35. a) n  C r  +  n  C r – 1  = ( n + 1 ) C r  Ø¢«ÂÈ ‚Êå̆ö „ÊπÂÍ n = 5,  r = 2 ¶«Â¬,

® ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR …ÂXÆÂ⁄ä∑àö. 5

b) Lim
x → 3

  
x 2 – 9

3x – 4  –   x + 2
   ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 5

36. a) 15 •â ©«ÂQ«Â ≤¢«ÂÈ ∞äŒÈ»ÂÈR πÛË√π ≤¬ÂÇ‚Â£ÊÇ«. ∞äŒÈ ÆÈË‹ÈOå …ÂXã   

‚x¢âπ 2 •âŒÈ¢∆ {Ê¬ÂÈãO«ÂQ¬, •«Ò ‚ÂÆÂÈŒÈ«ÂëY ∞äŒÈ x›Â∆ÂÈåŒÈÈ …ÂXã ‚x¢âπ

Ø·ÂÈJ •â {Ê¬ÂÈ∆ÂO« ?  ∞äŒÈ x›Â∆ÂÈåŒÈÈ πÛË√íÈ¢«Â 12 •â «ÂÍ¬Â«ÂëY«. 5

b) 



  x – 

4
x 3

 
 21

  ® ê‚ÊO¬Â«ÂëY x  – 7  ¬Â πÂÈ}Ê¢∑ÕÂÏ ( Coefficient ) Œ⁄ÕÂÏ«ÂÈ ? 5

37. a)






 

x + 1 x + 2 3

3 x + 2 x + 1

x + 1 2 x + 3

    = 0 ¶«Â¬,  x »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 5

b) x 2  – 4x – 32y – 28 = 0 …Â¬ÂÕÂ‹ŒÈ«Â »Êè˘, ç«Ò¸‡Â∑ ¬Òz „ÊπÂÍ »Êè˘‹¢Ã«Â

©«ÂQÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 5
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38. a) y 2  = 6x ÆÂÈ∆ÂÈO x 2  = 6y …Â¬ÂÕÂ‹ŒÈπÂ›Â »Â√ÂÈê»Â x\Ë∆ÂXÀÂ‹πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà. 5

b) 6 ã¢πÂ›Â ÕÊíÈ« ß¬ÂÈÕÂ ‡Ò∑√Ê 6 ÃâL çË√ÂÈÕÂ ≤¢«ÂÈ „ÂÈ¢âŒÈÈ ¬ÂÍ. 27 üÊW¢∑¬ Ỗ

£ÊüÂ̆ÕÂ»ÂÈR πÂúö«Â¬, ¶ „ÂÈ¢âŒÈ çæ ‚ÛËâ, üÊW¢∑¬ Ỗ ‚ÛËâ, ÆÂÈÈ∏ ü£ „ÊπÂÍ

‚ÛËâË∑àö«Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 5

ü̆ÊπÂ – E

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

39. a) ( 0·98 ) 5   ü£ŒÈ»ÂÈR  åZ…Â«Â  …ÂXÆÈËŒÈÕÂ»ÂÈR  ©…ÂûÍËÇö  4  «Â‡ÂÆÂ⁄¢‡Âx@

∑¢√ÂÈõâíÈà. 4

b) ≤¢«ÂÈ ∑¢…ÂçŒÈÈ P ÆÂÈ∆ÂÈO Q Ø¢Ã Ø¬Â√ÂÈ ©∆ÂS»ÂRπÂ›Â»ÂÈR ∆ÂŒ⁄à‚ÂÈ∆ÂO«. …ÂXã P ÆÂÈ∆ÂÈO  

Q ©∆ÂS»ÂRÕÂÏ Ø¬Â√ÂÈ ŒÈ¢∆ÂXπÂ›ÂÈ M 1  „ÊπÂÍ M 2  yÊŒ⁄¸ºÂ¬Â}π ≤›Â…ÂáJ«. ≤¢«ÂÈ

P ©∆ÂS»ÂR«Â ∆ÂŒ⁄¬ÊπÂÈêxπ M 1  ŒÈ¢∆ÂX«ÂëY 4 πÂ¢|πÂ›ÂÈ ÆÂÈ∆ÂÈO M 2  »ÂëY 2 πÂ¢|πÂ›ÂÈ

üÒyÊπÂÈÕÂÏ«ÂÈ. ≤¢«ÂÈ Q ©∆ÂS»ÂRÕÂ»ÂÈR ∆ÂŒ⁄à‚Â‹È M 1  »ÂëY 2 πÂ¢|πÂ›ÂÈ „ÊπÂÍ M 2 

»ÂëY 5 πÂ¢|πÂ›ÂÈ üÒyÊπÂÈ∆ÂO«. M 1  ŒÈ¢∆ÂXÕÂÏ xËÕÂ‹ 20 πÂ¢|πÂúπ „ÊπÂÍ M 2  xËÕÂ‹

24 πÂ¢|πÂúπ ‹üÂ̆Wê¬ÂÈÕÂÏ«ÂÈ. P ©∆ÂS»ÂR«Â £Êü˘Â ≤¢«ÂÈ ∫Â§¡∑x@ ¬ÂÍ. 6 „ÊπÂÍ Q

©∆ÂS»ÂR«Â £Êü˘Â ≤¢«ÂÈ ∫Â§¡∑x@ ¬ÂÍ. 8 ¬Â¢∆ ¶«Â¬, πÂà·ÂK £Êü˘ÂÕÂ»ÛR›ÂπÛ¢√Â

‚Â¬Â›Â¬ÒzÊ∆ÂV∑ yÊŒÈ¸∑XÆÂÈ ‚ÂÆÂÈ‚WŒÈ»ÂÈR ‚ÂÍ∆ÂX ¬ÂÍ…Â«ÂëY …ÂXãûÍ¢«Â¬Â …ÂàÆÂ⁄≈πÂ›Â»ÂÈR

ÕÂW∑O…Ââö. 4

c) öËêÈ∆Â ÕºÂEÕÂÏ f ( x ) = x 2  + 7x + 6 ( x = ©∆ÊS«Â»ŒÈ ∫Â§¡∑πÂ›ÂÈ ) „ÊπÂÍ •«Â¬Â

çòE∆Â ÕºÂEÕÂÏ ¬ÂÍ. 2,500 πÂ›Ê«Â¬, 6 ©∆ÊS«Â» ∫Â§¡∑πÂúπ üÒyÊπÂÈÕÂ ≤¡ÈJ

ÕºÂEÕÒ»ÂÈ ? 2
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40. a) ≤ÃU ¶¡πÊ¬Â»Â çå¸·ÂJ ßçR¢π Ỗ]πÂ›Â ‚Â¬Ê‚Âà ¬Â»ÂÈRπÂ›ÂÈ 21·75. »Â¢∆Â¬Â«Â ÆÂÈÍ¬ÂÈ

ßçR¢π Ỗ]πÂ›ÂëY 28, 34 ÆÂÈ∆ÂÈO 37 ¬Â»ÂÈRπÂ›Â»ÂÈR ÆÂ⁄â«ÊπÂ, •ÕÂ»Â ‚Â¬Ê‚Âà ¬Â»ÂÈRπÂ›ÂëY

…ÂXã ßçR¢π Ỗ]π 1·125 ¬Â·ÂÈJ „ºÂÈE∆ÂO«. •ÕÂ»ÂÈ ≤¡ÈJ Ø·ÂÈJ ßçR¢π Ỗ] ¶¡ÕÊâ«ÊQ» ?

4

b) ≤ÃU ∆ÂŒ⁄¬Â∑»Â üÒâx ç·ÂS»ÂRÕÂÏ P = 400 – 2x (x = ÕÂ‚ÂÈO, P = ü£) „ÊπÂÍ

‚Â¬Ê‚Âà ÕºÂEÕÂÏ AC = 0·2x + 4 + 
400

x    ¶«Â¬,

i) πÂà·ÂK £ÊüÂ̆x@ Ø·ÂÈJ ∫Â§¡∑πÂ›Â»ÂÈR ∆ÂŒ⁄à‚ÂüÒ∑È ?

ii) πÂà·ÂK £ÊüÂ̆x@ ü£ ∞»ÊπÂÈ∆ÂO« ?

iii) πÂà·ÂK £ÊüÂ̆Õ·ÂÈJ ? 4

c) P ( A ) = 
1
4  ,  P ( B ) = 

2
5    ÆÂÈ∆ÂÈO   

P ( A   U B ) = 
1
2   ¶«Â¬,  P ( A/B ) ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 2
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( English Version )

Instructions : i) The question paper consists of 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.

iii) Write the question numbers properly as indicated in the

question paper.

PART – A

Answer all questions : 10 × 1 = 10

1. Write the converse of the proposition

‘ If x ∈ ( A ∩ B ) then x ∈ A and x ∈ B ’.

2. Find n if     

€ 

n P3 = 24.

3. Evaluate : 
  

€ 

 
2003 2005

2006 2008
 .

4. Find the mean proportional to 9 and 16.

5. The average marks of 65 students is 60. Another group of 15 students

have an average marks of 65. What is the average marks of 80 students ?

6. A bill drawn for 3 months was legally due on 06. 07. 2009. Find the date

of drawing of the bill.
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7. If the length of the latus rectum of the parabola     

€ 

x2 = 4 ky is 8, find k.

8. Evaluate : 
        

€ 

lim
x → −3

 
x3 + 27
x + 3

.

9. If   

€ 

y = e x , find 
    

€ 

dy
dx

.

10. Evaluate : 
    

€ 

x
x + 4

 dx∫ .

PART – B

Answer any ten questions : 10 × 2 = 20

11. If ( p ∧ ~ q ) → r is a false proposition, find the truth values of p, q and r.

12. In how many ways can the 7 colours of the rainbow be arranged so that

the red and the blue colours are always together ?

13. One ticket is drawn at random from a bag containing 30 tickets numbered

1 to 30. Find the probability that it is a multiple of 3 or 5.

14. Solve the following equations by Cramer’s rule :

x + 2y = 4

2x + 5y = 9

15. Find A and B if 
    

€ 

2A + B = 
2 3 1

1 4 0

 

 
 

 

 
 

    

€ 

3A + B = 
2 3 2

1 9 −5

 

 
 

 

 
 

16. 2 numbers are in the ratio 3 : 5. If 7 is added to each of them, the new

ratio will be 4 : 5. Find the numbers.

17. Find the equation of the circle two of whose diameters are x + y = 6 and       

x + 2y = 4 and radius = 10 units.
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18. If the function 

    

€ 

f x( ) = 1 + 3x( )
1
x

, x ≠ 0

k, x = 0

 

 
 

 
 

is continuous at x = 0, then find the value of k.

19. If     

€ 

y =  x +  x +  x +  ... ∞ , then prove that 
    

€ 

dy
dx

 = 
1

2y − 1
.

20. If     

€ 

s =  t3 −  6t2 +  9t +  8 , where s is the distance travelled by a particle in  

t seconds, then find

i) the initial velocity and

ii) when the body will be at rest momentarily.

21. Evaluate : 
    

€ 

x2∫  . log x dx

22. Evaluate : 
    

€ 

x2 + 2x + 3( )
2
 x + 1( ) dx

0

1

∫ .

PART – C

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

23. Verify : ( p ↔ q ) ≡ [ ( p → q ) ∧ ( q → p ) ]

24. In how many ways can a committee of 2 teachers and 3 students be

formed out of 10 teachers and 20 students ? How many of these will

i) include one particular teacher

ii) exclude one particular student ?

25. Resolve into partial fractions : 

    

€ 

x + 3
x − 1 ( )  x2 − 4 ( )

.

26. Solve the following equations by matrix method :

x + y – 2z = 0

2x – y + z = 2

x + 2y – z = 2.
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II. Answer any two questions : 2 × 5 = 10

27. The expenses of a hostel are partly constant and partly varying with

the number of boys. The expenses were Rs. 55,000 when there are  

50 boys and Rs. 64,800 when there are 60 boys. If the hostel admits

80 boys, then what will be the expenses ?

28. How much must be invested in 14·25% stock at 98 to produce the

same income as would be obtained by investing Rs. 9,975 in 15%

stock at 105 ?

29. A company requires 150 hours to produce the first 10 units at        

Rs. 50 per hour. The learning effect is expected to be 80%. Find the

total labour cost to produce a total of 80 units.

30. Solve the L.P.P. graphically :

Maximize Z = 6x + 8y

subject to the constraints

4x + 2y ≤ 20

2x + 5y ≤ 24

x ≥ 0, y ≥ 0

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

31. Find the equation of the circle passing through the points ( 1, 1 ),         

( –2, 2 ) and ( –6, 0 ).

32. Find the maximum and minimum values of the function

    

€ 

f x( ) =  x3 −  9x2 +  15x −  3.
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33. If   

€ 

y = ex . log x, then prove that     

€ 

xy2 − (2x − 1) y1 + (x − 1) y = 0 .

34. a) Integrate 
    

€ 

2x + 3
x − 1

 w.r.t x. 3

b) Evaluate : 
    

€ 

log x . dx
1

2

∫ . 2

PART – D

Answer any two questions : 2 × 10 = 20

35. a) Prove that     

€ 

n Cr + nCr−1 = n + 1( ) Cr and verify the result for n = 5, r = 2.

5

b) Evaluate 
        

€ 

lim
x → 3

 
x2 − 9

3x − 4 − x + 2
. 5

36. a) A 15 ft ladder leans against a vertical wall. If the top slides

downwards at the rate of 2 ft/sec, find how fast the lower end is

moving when it is 12 ft from the wall. 5

b) Find the coefficient of     

€ 

x−7 in 
    

€ 

x  − 
4
x3

 
 
 

 
 
 
21

. 5

37. a) Solve for x :

    

€ 

 

x + 1 x + 2 3

3 x + 2 x + 1

x + 1 2 x + 3

  = 0 5

b) Find the focus, directrix and length of the latus rectum of the

parabola     

€ 

x2 − 4x − 32y − 28 = 0 . 5
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38. a) Find the area enclosed between the parabolas     

€ 

y2 = 6x  and     

€ 

x2 = 6y. 5

b) The Banker’s gain on a certain bill due after 6 months, discounted at

6% p.a. is Rs. 27. Find the true discount, banker’s discount, face

value of the bill and discounted value of the bill. 5

PART – E

Answer any one question : 1 × 10 = 10

39. a) Expand   

€ 

0 ⋅98( )5  using Binomial theorem up to 4 decimal places. 4

b) A manufacturer produces 2 products P and Q. Each P requires              

4 hours on machine     

€ 

M1 and 2 hours on machine     

€ 

M2 . Each Q

requires 2 hours on machine     

€ 

M1 and 5 hours on machine     

€ 

M2 . The

available total time on     

€ 

M1 is 20 hours and on     

€ 

M2  is 24 hours. Profit

per unit of P is Rs. 6 and that of Q is Rs. 8. What quantities of each

should be produced and sold to maximize profits ? Formulate the

L.P.P. 4

c) If the marginal cost function of a firm is     

€ 

f x( ) = x2 + 7x + 6 and the

fixed costs are Rs. 2,500, then determine the total cost for producing

6 units ( x = producing units ). 2
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40. a) A batsman’s average score for a certain number of innings was   

21·75 runs per innings. In the next 3 innings, he scored 28, 34 and

37 runs and his average for all the innings was raised by 1·125

runs. How many innings did he play ? 4

b) Suppose that the demand function of a firm is P = 400 – 2x and his

average cost function is 
    

€ 

AC = 0 ⋅2x + 4 + 
400

x
, where x is the number

of units. ( P = price )

Determine :

i) level at which profit is maximized

ii) price at which profit is maximized and

iii) maximum profit. 4

c) If 
    

€ 

P A( ) =  
1
4

,  P B( ) =  
2
5

 and 
    

€ 

P A∪ B( ) =  
1
2

, then find   

€ 

P A / B( ). 2

                  


