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ËÐÜ¿á ÓÜíPæàñÜ / 

Subject Code 35 

WÜ~ñÜ / MATHEMATICS 
( Kannada and English Versions ) 

ÓÜÊÜá¿á : 3 WÜípæWÜÙÜá ] [ WÜÄÐÜu AíPÜWÜÙÜá : 80 

Time : 3 Hours ] [ Max. Marks : 80 

( Kannada Version ) 

ÓÜãaÜ®æWÜÙÜá  

i) D ±ÜÅÍæ°±Ü£ÅPæ¿áÈÉ Ë»ÝWÜ A, B, C, D ÊÜáñÜá¤ E GíŸ I¨Üá »ÝWÜWÜÚÊæ. GÇÝÉ Ë»ÝWÜWÜÚWæ 

EñÜ¤ÄÔ. 

ii) Ë»ÝWÜ - A ®ÜÈÉ 15 ŸÖÜá&BÁáR¿á ±ÜÅÍæ°WÜÙÜá ÊÜáñÜá¤ 5 ¹or ÓÜ§ÙÜÊÜ®Üá° ñÜáíŸáÊÜ ±ÜÅÍæ°WÜÚÊæ. 

GÇÝÉ »ÝWÜWÜÙÜã PÜvÝx¿áÊÝX¨æ. 

iii) Ë»ÝWÜ - A ¨ÜÈÉ®Ü ±ÜÅÍæ°WÜÚWæ ±ÜÅ¥ÜÊÜáÊÝX ŸÃæ¨Ü EñÜ¤ÃÜWÜÙÜ®Üá° ÊÜÞñÜÅ ÊÜåèÆÂÊÜÞ±Ü®Ü¨ÜÈÉ 

±ÜÄWÜ~ÓÜÇÝWÜáÊÜâ¨Üá. 

iv) Ë»ÝWÜ E ®ÜÈÉ ŸÃÜáÊÜ ÃæàU¿á ±æäÅàWÝÅËáíW… ±ÜÅÍæ°Wæ ®Üûæ¿á®Üá° E±ÜÁãàXÔ EñÜ¤ÄÔ. 

v) ±ÜÅÍæ°±Ü£ÅPæ¿á Pæã®æ¿áÈÉ ¨ÜêÑr ËPÜÆaæàñÜ®Ü Ë¨ÝÂ¦ìWÜÚWÝX, bñÜÅ/®Üûæ CÃÜáÊÜ ±ÜÅÍæ°WÜÚWæ   

Ë»ÝWÜ F ®ÜÈÉ ±Ü¿Þì¿á ±ÜÅÍæ°¿á®Üá° ¯àvÜÇÝX¨æ. 

Ë»ÝWÜ & A 
I. PæÙÜX®Ü ±ÜÅÍæ°WÜÚWæ ¯àwÃÜáÊÜ ®ÝÆáR BÁáRWÜÙÜÈÉ ÓÜÄ¿Þ¨Ü EñÜ¤ÃÜÊÜ®Üá° BÄÔ ŸÃæÀáÄ  15 × 1 = 15 

1. WÜ| A = { 1, 2, 3 } Àáí¨Ü A Wæ GÐÜár HPÜ&HPÜ EñÜ³®Ü°WÜÚÊæ  

a) 3 b) 6 

c) 8 d) 2 
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2. ±Üqr & I ®Üá° ±Üqr & II ÃÜ hæãñæWæ Öæãí©Ô  

±Üqr - I ±Üqr - II 

I. x
1

sin


 ®Ü ûæàñÜÅ A. ),(   

II. x
1

tan


 ®Ü ûæàñÜÅ B. ],0[   

III. x
1

cos


 ®Ü ûæàñÜÅ C. [ – 1, 1 ] 

D PæÙÜWæ PæãqrÃÜáÊÜ BÁáRWÜÙÜÈÉ ÓÜÄ¿Þ¨Ü EñÜ¤ÃÜ BÄÔ  

    I II III 

  a) C A B 

  b) C B A 

  c) B A C 

  d) A B C 

3. ÊÜÞñÜêPæ 












 

40

32 yx
 ¿áá A©ÍÜÊÝ¨ÜÃæ,  

a) x = 2, y = 0 b) x = – 2, y = 3 

c) x = 2, y = 3 d) x = – 2, y = – 3 

4. A Jí¨Üá ±ÜÅ£ÇæãàÊÜá PæãàÍÜÊÝX Ü̈áª, A Ü̈ÃÜ ¨Ühæì¿áá 2  2 B¨ÝWÜ, )(det
1

A  = 

a) 
)(det

1

A
 b) )(det A  

c) 0 d) 1 
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5. ‘x’ Wæ ÓÜíŸí˜Ô Ü̈íñæ x
exf

1
sin

)(


  EñÜ³®Ü°¨Ü ¯ÐÜ³®Ü°ÊÜâ 

a) x
e

1
sin


 b) x

e
1

cos


 

c) 
2

1
sin

1 x

e
x





 d) 
2

1
sin

1 x

e
x





 

 6. ÖæàÚPæ 1  |1|)(  xxf  EñÜ³®Ü°ÊÜâ x = 1 ÃÜÈÉ Ëbf®Ü°ÊÝX æ̈. 

  ÖæàÚPæ 2  |1|)(  xxf  EñÜ³®Ü°ÊÜâ x = 1 ÃÜÈÉ ¯ÐÜ³®Ü°ñæÊÝXÆÉ. 

  D PæÙÜX®ÜÊÜâWÜÙÜÈÉ ¿ÞÊÜâ¨Üá ÓÜÄ¿ÞX¨æ  

  a) ÖæàÚPæ 1 ÓÜÄ¿ÞX¨æ ÊÜáñÜá¤ ÖæàÚPæ 2 ñÜ±Ý³X¨æ 

  b) ÖæàÚPæ 1 ñÜ±Ý³X æ̈ ÊÜáñÜá¤ ÖæàÚPæ 2 ÓÜÄ¿ÞX¨æ 

  c) ÖæàÚPæ 1 ÊÜáñÜá¤ 2 GÃÜvÜá ÓÜÄ¿ÞXÊæ 

  d) ÖæàÚPæ 1 ÊÜáñÜá¤ 2 GÃÜvÜá ñÜ±Ý³XÊæ 

 7. Jí¨Üá ÊÜêñÜ¤ Ü̈ £ÅgÂ r = 5 Óæí.Ëáà. B¨ÝWÜ ÊÜêñÜ¤¨Ü £ÅgÂPæR ÓÜíŸí˜Ô¨Üíñæ ±ÜÅ£ ÓæPæíwWæ 

ÊÜêñÜ¤¨Ü ËÔ¤à|ì¨ÜÇÝÉWÜáÊÜ Ÿ¨ÜÇÝÊÜOæ¿á Ü̈ÃÜ 

a) 12  b) 8  

c) 11  d) 10  

 8. 3
xy   EñÜ³®Ü°¨Ü ®Ü£ ±ÜÄÊÜñÜì®Ü ¹í¨ÜáÊÜâ 

a) ( 2, 8 ) b) ( 1, 1 ) 

c) ( 0, 0 ) d) ( – 3, – 27 ) 
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 9. ‘x’  Wæ ÓÜíŸí˜Ô Ü̈íñæ )tan1(sec. xxe
x

  EñÜ³®Ü°¨Ü ËÃæãà˜ ¯ÐÜ³®Ü°ÊÜâ 

a) cxe
x

cos  b) cxe
x

sin  

c) cxe
x

sec  d) cxe
x

tan  

 10. 






2/

2/

3
d)1cos( xxxx  ®Ü ¸æÇæ 

a)  b) 2 

c) 0 d) 1 

 11. x-AûÜ¿á¨æãí©Wæ, 


 kjia 73  ÓÜ©ÍÜ Ü̈ ¸ÝWÜáËPæ¿áá 

a) 7 b) 1 

c) 3 d) 0 

 12. PæãqrÃÜáÊÜ bñÜÅPæR ¿ÞÊÜ PæÙÜPÜívÜ BÁáR ÓÜÄ¿áÆÉ ? 

  

a) 


 0CABCAB  b) 


 0ACBCAB  

c) 


 0CACBAB  d) 


 0CABCAB  
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 13. Jí¨Üá ÃæàTæ¿áá X, Y ÊÜáñÜá¤ Z-AûÜWÜÙæãí©Wæ «Ü®Ü ©PÜãÕb ±ÜÅPÝÃÜ PÜÅÊÜáÊÝX 90°, 60° 

ÊÜáñÜá¤ 30° Pæãà®ÜWÜÙÜ®Üá° Eíoá ÊÜÞw¨ÝWÜ, AÊÜâWÜÙÜ ©ÍÝ&PæãÓæç®…WÜÙÜá  

a) 0, 
2

3
,

2

1
 b) 0, 

2

1
,

2

3
 

c) 1, 
2

1
,

2

3
 d) 1, 

2

3
,

2

1
 

 14. Jí¨Üá hæãñæ ¨ÝÙÜWÜÙÜ®Üá° EÃÜáÚÔ¨ÝWÜ, ±ÜÅ£Áãí¨Üá ¨ÝÙÜ Ü̈ ÊæáàÇæ ÓÜÊÜá AË»ÝgÂ 

ÓÜíTæÂ¿á®Üá° ±Üvæ¿ááÊÜ ÓÜí»ÜÊÜ¯à¿áñæ 

a) 
6

1
 b) 

36

1
 

c) 
12

1
 d) 

18

1
 

 15. 30)( AP , 60)( BP  ÊÜáñÜá¤ 720)( BAP   BXÃÜáÊÜíñæ A ÊÜáñÜá¤ B GÃÜvÜá 

ÓÜÌñÜíñÜÅ Zo®æWÜÙÝ¨ÜÃæ, P A A¥ÜÊÝ B ¿ÞÊÜâ¨Üá AÆÉ  ¨Ü æ̧Çæ¿áá 

a) 0∙4 b) 0∙7 

c) 0∙28 d) 0∙18 

II. BÊÜÃÜ|¨ÜÈÉ PæãqrÃÜáÊÜ BÁáRWÜÚí¨Ü ÓÜãPÜ¤ÊÝ Ü̈ EñÜ¤ÃÜÊÜ®Üá° BÄÔ PæÙÜX®Ü ¹or ÓÜ§ÙÜWÜÙÜ®Üá° ñÜáí¹Ä 

5 × 1 = 5

   [ 8,   – 4,   5,   4,   1,   2 ] 

 16. ][)( xxf   WÜÄÐÜu ±ÜäOÝìíPÜ EñÜ³®Ü°ÊÜâ AíñÜÃÝÙÜ ( – 3, 3 ) ¨ÜÈÉ Joár ……………… 

¹í¨ÜáWÜÙÜÈÉ Ëbf®Ü°ÊÝXÃÜáñÜ¤¨æ. 

 17. ]2,2[,)(
3

 xxxf  EñÜ³®Ü°¨Ü ¯ÃÜ±æàûÜ WÜÄÐÜu æ̧Çæ¿áá ……………… . 
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 18. 0
d

d
cos

d

d
3

2

2

























x

y

x

y
, AÊÜPÜÆ®Ü ÓÜËáàPÜÃÜ|¨Ü ¨Ühæì¿áá ……………… BX¨æ. 

 19. 


 kji 432  ÊÜáñÜá¤ 


 kjim 86  HPÜÃæàSÓÜ§ ÓÜ©ÍÜWÜÙÝ¨ÜÃæ, ‘m’ ®Ü ¸æÇæ …………. . 

 20. )()( APBAP   CÃÜáÊÜíñæ, A ÊÜáñÜá¤ B ¿ÞÊÜâ¨æà GÃÜvÜá Zo®æWÜÙÝ¨ÝWÜ, 

)/( BAP ®Ü æ̧Çæ ……………… BXÃÜáñÜ¤¨æ. 

Ë»ÝWÜ & B 

 D PæÙÜX®Ü ¿ÞÊÜâ¨Ý Ü̈ÃÜã BÃÜá ±ÜÅÍæ°WÜÚWæ EñÜ¤ÄÔ  6 × 2 = 12 

21. 







 1,

2
1

x  B¨ÝWÜ, )34(coscos3 311 xxx    Gí¨Üá ÓÝ˜Ô. 

22. ¯«ÝìÃÜPÜÊÜ®Üá° E±ÜÁãàXÔ ( 3, 1 ) ÊÜáñÜá¤ ( 9, 3 ) ¹í¨ÜáWÜÚí¨Ü EípÝWÜáÊÜ 

ÓÜÃÜÙÜÃæàTæ¿á ÓÜËáàPÜÃÜ|ÊÜ®Üá° PÜívÜá×wÀáÄ. 

23. yxyxy  tan2  B¨ÜÃæ 
x

y

d

d
 ®Üá° PÜívÜá×wÀáÄ.  

24. 52)(
2

 xxxf , C¨ÝªWÜ f  EñÜ³®Ü°ÊÜâ ÊÜê©œÓÜáÊÜ AíñÜÃÝÙÜÊÜ®Üá° PÜívÜá×wÀáÄ.  

25. x
xx

d
1




 ®Üá° PÜívÜá×wÀáÄ. 
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26. ( – 2, 3 ) ¹í¨ÜáË®Ü ÊÜáãÆPÜ ÖÝ Ü̈á ÖæãàWÜáÊÜ ÊÜáñÜá¤ ÊÜPÜÅÃæàTæ¿á ¿ÞÊÜâ¨æà ¹í Ü̈á          

( x, y ) ®ÜÈÉ ÓÜ³ÍÜìPÜ̈ Ü Ko 
2

2

y

x
 ®Üá° Öæãí©ÃÜáÊÜ, ÊÜPÜÅÃæàTæ¿á ÓÜËáàPÜÃÜ|ÊÜ®Üá° 

PÜívÜá×wÀáÄ. 

27. ,3|| 


a  
3

2
|| 



b  ÊÜáñÜá¤ 


 ba  ¿áá Jí¨Üá HPÜÊÜÞ®Ü ÓÜ©ÍÜÊÝ Ü̈Ãæ, ÓÜ©ÍÜ 


a  

ÊÜáñÜá¤ ÓÜ©ÍÜ 


b  ®ÜvÜáË®Ü Pæãà®ÜÊÜ®Üá° PÜívÜá×wÀáÄ. 

28. ÓÜ©ÍÜ 


 kji 223  Wæ ÓÜÊÜÞ®ÝíñÜÃÜÊÝX¨Üáª, ¹í Ü̈á ( 1, 2, 3 ) ÃÜ ÊÜáãÆPÜ ÖÝ Ü̈á 

ÖæãàWÜáÊÜ ÓÜÃÜÙÜÃæàTæ¿á ÓÜËáàPÜÃÜ|ÊÜ®Üá° ÓÜ©ÍÜ ÊÜáñÜá¤ PÝqàìÔ¿á®… ÃÜã±Ü¨ÜÈÉ 

PÜívÜá×wÀáÄ.  

29. Jí¨Üá PÜáoáíŸÊÜâ GÃÜvÜá ÊÜáPÜRÙÜ®Üá° Öæãí©¨æ. AÊÜÄŸºÃÜÈÉ PÜ¯ÐÜu ±ÜûÜ JŸº ¸ÝÆPÜ®ÝXÃÜáñÝ¤®æ 

Gí¨Üá PæãpÝrWÜ, GÃÜvÜá ÊÜáPÜRÙÜá ¸ÝÆPÜÃÝWÜáÊÜ ÓÜí»ÜÊǕ à¿áñæ GÐÜár  

Ë»ÝWÜ & C 
 D PæÙÜX®Ü ¿ÞÊÜâ¨Ý Ü̈ÃÜã BÃÜá ±ÜÅÍæ°WÜÚWæ EñÜ¤ÄÔ   6 × 3 = 18 

30. A = { 1, 2, 3, 4, …, 13, 14 }  GíŸ WÜ|¨ÜÈÉ ‘R’ ÓÜíŸí«ÜÊÜ®Üá°  

 R = { ( x, y ) : 3x – y = 0 } Gí¨Üá ÊÝÂTÝÂ¯Ô¨ÜÃæ, A Ü̈á ±ÜÅ£¶ÜÆ®Ü, ÓÜÊÜÞíWÜñÜ ÊÜáñÜá¤ 

ÊÝÖÜPÜ ÓÜíŸí«ÜWÜÙÝXÊæÁáà  Gí¨Üá ±ÜÄàüÔ. 

31. )0( x  C¨ÝªWÜ, x
x
x 11 tan

2
1

1
1

tan  















 , A®Üá° ¹wÔ. 
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32. A ÊÜáñÜá¤ B Jí¨æà ¨Ühæì¿á ÓÜÊÜÞíWÜ ÊÜÞñÜêPæWÜÙÝ¨ÜÃæ, BWÜ AB ¿áá ÓÜÊÜÞíWÜ ÊÜÞñÜêPæ 

B¨ÜÃæ ÊÜáñÜá¤ BWÜ æ̧àQ¨ÜªÃæ, AB = BA Gí¨Üá ñæãàÄÔ. 

33. )sincos( ax  ÊÜáñÜá¤ )cossin( ay  B¨ÝWÜ, ,
d

d

x

y  ®Üá° PÜívÜá×wÀáÄ. 

34. GÃÜvÜá ÓÜíTæÂWÜÙÜ ÊæãñÜ¤ 24 B¨ÜÃæ AÊÜâWÜÙÜ WÜá|ÆŸœ WÜÄÐÜuÊÝ¨ÝWÜ B ÓÜíTæÂWÜÙÜ®Üá° 

PÜívÜá×wÀáÄ. 

35. ‘x’ Wæ ÓÜíŸí˜Ô¨Üíñæ 
)2()1(  xx

x
 EñÜ³®Ü°¨Ü ËÃæãà˜ ¯ÐÜ³®Ü°ÊÜ®Üá° PÜívÜá×wÀáÄ. 

36. A ÊÜáñÜá¤ B ¹í¨ÜáWÜÙÜ ÓÝ§®Ü ÓÜ©ÍÜWÜÙÜá PÜÅÊÜáÊÝX 

a  ÊÜáñÜá¤ 


b  BXÃÜáñÜ¤¨æ. A ÊÜáñÜá¤ B 

¹í¨ÜáWÜÙÜ®Üá° hæãàwÔ Ü̈ ÃæàTæ¿á®Üá° P ¹í Ü̈áÊÜâ JÙÜ»ÝWÜ¨ÜÈÉ m : n A®Üá±ÝñÜ Ü̈ÈÉ 

Ë»ÜiÔ¨ÝWÜ P ¹í Ü̈áË®Ü ÓÝ§®Ü ÓÜ©ÍÜÊÜâ 
nm

anbm






 Gí Ü̈á ÓÝ˜Ô. 

37. )632(42


 kjikjir  ÊÜáñÜá¤ )632(533


 kjikjir , 

D ÃæàTæWÜÙÜ ®ÜvÜáË®Ü AíñÜÃÜÊÜ®Üá° PÜívÜá×wÀáÄ.  

38. Jí¨Üá bàÆ Ü̈ÈÉ 4 Pæí±Üâ ÊÜáñÜá¤ 4 PÜ±Üâ³ aæívÜáWÜÚÊæ, C®æã°í¨Üá bàÆ¨ÜÈÉ 2 Pæí±Üâ ÊÜáñÜá¤     

6 PÜ±Üâ³ aæívÜáWÜÚÊæ. GÃÜvÜá bàÆWÜÙÜÈÉ Jí Ü̈á bàÆÊÜ®Üá° ¿Þ¨ÜêbfPÜÊÝX BÁáR 

ÊÜÞvÜÇÝWÜáÊÜâ¨Üá ÊÜáñÜá¤ bàÆ©í¨Ü ñæWæ Ü̈ Jí¨Üá aæívÜá Pæí±Üâ BXÃÜáÊÜâ¨Üá PÜívÜáŸÃÜáÊÜâ¨Üá. 

ÖÝWÝ¨ÜÃæ Êæã¨ÜÆ bàÆ©í¨Ü aæívÜ®Üá° ñæWæ¿áÇÝX¨æ GíŸá¨ÜÃÜ ÓÜí»ÜÊÜ¯à¿áñæ 

PÜívÜá×wÀáÄ. 
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Ë»ÝWÜ & D 

 D PæÙÜX®Ü ¿ÞÊÜâ¨Ý Ü̈ÃÜã ®ÝÆáR ±ÜÅÍæ°WÜÚWæ EñÜ¤ÄÔ   4 × 5 = 20 

 39. EñÜ³®Ü°, RRf : , 
2

1)( xxf   Gí¨Üá ÊÝÂTÝÂ¯Ô¨ÝWÜ, EñÜ³®Ü°ÊÜâ HPÜ&HPÜ, ÊæáàÆ| 

A¥ÜÊÝ E»Ü¿áûæà±Ü®Ü BXÊæÁáà  Gí¨Üá ±ÜÄÎàÈÔ, ¯ÊÜá¾ EñÜ¤ÃÜÊÜ®Üá° ÓÜÊÜá¦ìÔ.  

 40. 





















087

806

760

A ,   



















021

201

110

B ,  



















3

2

2

C  B¨ÜÃæ AC, BC ÊÜáñÜá¤ 

CBA )(  WÜÙÜ®Üá° PÜívÜá×wÀáÄ ÖÝWÜã BCACCBA  )( ¿á®Üá° ±ÜÅÊÜÞ~PÜÄÔ. 

 41. PæãàÍÜ Ë«Ý®Ü©í¨Ü D PæÙÜX®Ü ÓÜËáàPÜÃÜ|WÜÙÜ®Üá° ¹wÔ  

  72  zyx  

  5543  zyx  

  1232  zyx  

 42. )log(sin4)(logcos3 xxy   B¨ÜÃæ 0
12

2  yxyyx  Gí Ü̈á ñæãàÄÔ. 

 43. ‘x’ Wæ A®ÜáWÜá|ÊÝX 
22

1

xa 

 ®Üá° A®ÜáPÜÈÔ ÊÜáñÜá¤ A¨ÜÃÜ ÓÜÖÝ¿á©í Ü̈ 

x
x

d
7

1

2


®Üá° PÜívÜá×wÀáÄ. 

 44. A®ÜáPÜÈñÜ Ë«Ý®Ü©í¨Ü 1
2

2

2

2


b

y

a

x
 ©àZìÊÜêñÜ¤¨æãÙÜX®Ü ûæàñÜÅ¶ÜÆÊÜ®Üá° PÜívÜá×wÀáÄ. 

 45. x
x

y
x

y
xx log

2

d

d
log   GíŸ AÊÜPÜÈñÜ ÓÜËáàPÜÃÜ|¨Ü ÓÝÊÜÞ®ÜÂ ±ÜÄÖÝÃÜÊÜ®Üá° 

PÜívÜá×wÀáÄ. 
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Ë»ÝWÜ & E 

 D PæÙÜX®Ü ±ÜÅÍæ°WÜÚWæ EñÜ¤ÄÔ  

 46.   

b

a

b

a

xxbafdxxf d)()(  Gí¨Üá ÓÝ˜Ô ÊÜáñÜá¤ C¨Ü®Üá° E±ÜÁãàXÔ 

x
xx

x
d

cossin

sin
3/

6/







 ®Ü ¸æÇæ¿á®Üá° PÜívÜá×wÀáÄ. 6 

A¥ÜÊÝ 

  PæÙÜX®Ü ÃæàU¿á ±æäÅàWÝÅËáíW… ÓÜÊÜáÓæÂ¿á®Üá° ®ÜûÝñÜ¾PÜÊÝX ¹wÔ  

 1002  yx  

 02 yx  

 2002 yx  

   0, yx  ¯Ÿí«Ü®æWæãÙÜ±Üoár, yxZ 2  EñÜ³®Ü°¨Ü WÜÄÐÜu ÊÜáñÜá¤ PÜ¯ÐÜu 

¸æÇæ¿á®Üá° PÜívÜá×wÀáÄ. 

 47. 









21

32
A  ÊÜÞñÜêPæ¿áá OIAA  4

2
 ÓÜËáàPÜÃÜ|ÊÜ®Üá° ñÜê²¤WæãÚÓÜáÊÜâ¨Üá Gí Ü̈á 

ñæãàÄÔ. CÈÉ I GíŸá¨Üá 2  2 ¨Ühæì¿á HPÜÊÜÞ®Ü ÊÜÞñÜêPæ ÊÜáñÜá¤ O GíŸá¨Üá 2  2 

¨Ühæì¿á ÍÜã®ÜÂ ÊÜÞñÜêPæ¿ÞX¨æ. D ÓÜËáàPÜÃÜ|ÊÜ®Üá° E±ÜÁãàXÔ 1
A  ®Üá° 

PÜívÜá×wÀáÄ.  4 

A¥ÜÊÝ 

   
















B¨ÝWÜ
B¨ÝWÜ

B¨ÝWÜ

10,21

102,

2,5

)(

x

xbax

x

xf  

  CÈÉ f EñÜ³®Ü°ÊÜâ AËbf®Ü°ÊÝ¨ÜÃæ ‘a’ ÊÜáñÜá¤ ‘b’' WÜÙÜ ¸æÇæWÜÙÜ®Üá° PÜívÜá×wÀáÄ. 
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Ë»ÝWÜ & F 

¨ÜêÑr ËPÜÆaæàñÜ®Ü Ë¨ÝÂ¦ìWÜÚWæ ÊÜÞñÜÅ  

 12. D PæÙÜX®ÜÊÜâWÜÙÜÈÉ ¿ÞÊÜâ¨Üá ÓÜ©ÍÜ ±ÜÄOÝÊÜáÊÝX¨æ  

  a) 10 Pæ.i. b) 40° 

  c) 40 ÊÝÂp…Õ d) 2 ËáàoÃ… ÊÝ¿ááÊÜÂ 
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( English Version ) 

 

General Instructions : 

 i) The question paper has five parts namely A, B, C, D and E. Answer all 

the parts. 

 ii) Part-A has 15 multiple choice questions and 5 fill in the blank 

questions. All questions are compulsory. 

 iii) For Part-A questions, only the first written answer will be considered 

for evaluation. 

 iv) Use the graph sheet for question on Linear programming problem in 

Part-E. 

 v) For questions having figure/graph, alternate question is given at the 

end of question paper in Part-F for Visually challenged students.  

 

 

PART - A 

I. Answer all the multiple choice questions :  15 × 1 = 15 

 1. The number of all one-one functions from }3,2,1{=A to A is 

  a) 3 b) 6 

  c) 8 d) 2 
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 2. Match List-I with List-II :   

List-I List-II 

I. Domain of x
1

sin
−

 A. ),( ∞∞−  

II. Domain of x
1

tan
−

 B. ],0[ π  

III. Range of x
1

cos
−

 C. [ – 1, 1 ] 

   Choose the correct answer from the options given below : 

    I II III 

  a) C A B 

  b) C B A 

  c) B A C 

  d) A B C 

 3. If 






 −+

40

32 yx
 is scalar matrix, then  

  a) x = 2, y = 0 b) x = – 2, y = 3 

  c) x = 2, y = 3 d) x = – 2, y = – 3 

 4. If A is an invertible matrix of order 2 × 2 then )(det
1−

A is equal to 

  a) 
)(det

1

A
 b) )(det A  

  c) 0 d) 1 

 5. The derivative of the function x
exf

1
sin

)(
−

=  with respect to  x  is 

  a) x
e

1
sin

−
 b) x

e
1

cos
−

 

  c) 
2

1
sin

1 x

e
x

+

−

 d) 
2

1
sin

1 x

e
x

−

−
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 6. Statement 1 : The function |1|)( −= xxf  is discontinuous at x = 1. 

  Statement 2 : The function |1|)( −= xxf  is not differentiable at x = 1. 

  Which of the following is true ? 

  a) Statement 1 is true but statement 2 is false  

  b) Statement 1 is false but statement 2 is true 

  c) Both statements 1 and 2 are true 

  d) Both statements 1 and 2 are false 

 7. The rate of change of area of a circle per second with respect to its 

radius  r = 5 cm is 

  a) 12 π b) 8 π 

  c) 11 π d) 10 π 

 8. The point of inflection of the function 3
xy =  is 

  a) ( 2, 8 ) b) ( 1, 1 ) 

  c) ( 0, 0 ) d) ( – 3, – 27 ) 

 9. The antiderivative of )tan1(sec. xxe
x +  with respect to x  is 

  a) cxe
x +cos  b) cxe

x +sin  

  c) cxe
x +sec  d) cxe

x +tan  

 10. The value of ∫
π

π−

++
2/

2/

3
d)1cos( xxxx  is 

  a) π b) 2 

  c) 0 d) 1 
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 11. The projection of the vector 
∧∧∧→

++= kjia 73  along x-axis is 

  a) 7 b) 1 

  c) 3 d) 0 

 12. For the given figure, which of the following is not true ? 

 

  a) 
→→→→

=++ 0CABCAB  b) 
→→→→

=−+ 0ACBCAB  

  c) 
→→→→

=+− 0CACBAB  d) 
→→→→

=−+ 0CABCAB  

 13. If a line makes angles 90°, 60° and 30° with the positive direction of 

X, Y and Z-axes respectively, then direction cosines are 

  a) 0, 
2

3
,

2

1
 b) 0, 

2

1
,

2

3
 

  c) 1, 
2

1
,

2

3
 d) 1, 

2

3
,

2

1
 

 14. The probability of obtaining an even prime number on each die, when 

a pair of dice is rolled is 

  a) 
6

1
 b) 

36

1
 

  c) 
12

1
 d) 

18

1
 

 15. If A and B are independent events such that 30)( ⋅=AP , 60)( ⋅=BP  

and 720)( ⋅=BAP U  then the value of P ( neither A nor B ) is 

  a) 0·4 b) 0·7 

  c) 0·28 d) 0·18 
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II. Fill in the blanks by choosing the appropriate answer from those given in 

the brackets :  5 × 1 = 5 

[ 8, – 4, 5, 4, 1, 2 ] 

 16. For the function ][)( xxf = , the greatest integer function, the 

number of points of discontinuity in the interval ( – 3, 3 ) 

is .................... . 

 17. The absolute maximum value of the function ]2,2[,)(
3 −∈= xxxf                       

is ................ . 

 18. Order of the differential equation  

  0
d

d
cos

d

d
3

2

2

=






+














x

y

x

y
  is ................... . 

 19. If the vectors 
∧∧∧

+− kji 432  and 
∧∧∧

−+ kjim 86  are collinear, then                        

m = ................. . 

 20. If A and B are any two events such that )()( APBAP =U  then the 

value of =)/( BAP  .................... . 

PART – B 

  Answer any six questions : 6 × 2 = 12 

 21. Prove that 




∈−= −−
1,

2

1
),34(coscos3

311
xxxx . 

 22. Find the equation of the line joining the points ( 3, 1 ) and ( 9, 3 ) 

using determinant. 

 23. If yxyxy +=+ tan2 , find 
x

y

d

d
. 
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 24. Find the interval in which the function f  given by 52)(
2 −+= xxxf  

is increasing.  

 25. Evaluate : x
xx

d
1

∫ −
. 

 26. Find the equation of the curve passing through the point ( – 2, 3 ) 

given that the slope of the tangent to the curve at any point ( x, y )            

is 
2

2

y

x
. 

 27. Find the angle between the vectors 
→
a  and 

→
b  given that ,3|| =

→
a  

3

2
|| =

→
b  and 

→→
× ba  is a unit vector. 

 28. Find the vector and Cartesian equation of the line through the point                    

( 1, 2, 3 ) and which is parallel to the vector 
∧∧∧

−+ kji 223 . 

 29. A family has two children. What is the probability that both the 

children are boys given that at least one of them is a boy ? 

PART – C 

  Answer any six questions :   6 × 3 = 18 

 30. Check whether the relation R in the set }14,13,...,4,3,2,1{=A  

defined as }03:),({ =−= yxyxR  is reflexive, symmetric and 

transitive. 

 31. Solve, )0(,tan
2

1

1

1
tan

11 >=








+
− −−

xx
x

x
. 

 32. If A and B are symmetric matrices of the same order then show that 

AB is symmetric if and only if AB = BA. 
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 33. Find ,
d

d

x

y
 if )sincos( θθ+θ=ax  and )cossin( θθ−θ=ay . 

 34. Find two numbers whose sum is 24 and whose product is as large as 

possible. 

 35. Integrate 
)2()1( −− xx

x
 with respect to x. 

 36. Show that the position vector of the point P, which divides the line 

joining the points A and B having position vectors 
→
a and 

→
b internally 

in the ratio m : n is 
nm

anbm

+
+

→→

. 

 37. Find the distance between the lines given by 

)632(42
∧∧∧∧∧∧→

++λ+−+= kjikjir  and )632(533
∧∧∧∧∧∧→

++µ+−+= kjikjir . 

 38. A bag contains 4 red and 4 black balls, another bag contains 2 red 

and  6 black balls. One of the two bags is selected at random and a 

ball is drawn from the bag which is found to be red. Find the 

probability that the ball is drawn from the first bag.  

PART – D 

  Answer any four questions : 4 × 5 = 20 

 39. Verify, whether the function RRf →: defined by 
2

1)( xxf += is one-

one, onto or bijective. Justify your answer. 

 40. If 

















−

−=

087

806

760

A ,   
















=

021

201

110

B ,  

















−=

3

2

2

C , calculate AC, BC 

and  CBA )( + . Also verify that .)( BCACCBA +=+  
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 41. Solve the following system of linear equations by matrix method : 

  72 =+− zyx  

  5543 −=−+ zyx  

  1232 =+− zyx  

 42. If )log(sin4)(logcos3 xxy += , show that 0
12

2 =++ yxyyx . 

 43. Find the integral of 
22

1

xa +
 with respect to x  and hence evaluate  

.d

7

1

2
x

x
∫

+
 

 44. Find the area enclosed by the ellipse 1
2

2

2

2

=+
b

y

a

x
by integration 

method. 

 45. Find the general solution of the differential equation  

  x
x

y
x

y
xx log

2

d

d
log =+ . 

 

PART – E 

  Answer the following questions.  

 46. Prove that ∫ ∫ −+=
b

a

b

a

xxbafdxxf d)()(  and hence evaluate 

x
xx

x
d

cossin

sin
3/

6/
∫

π

π
+

. 6 

OR 
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  Solve the following Linear Programming Problem graphically :  

  Maximise and minimize  yxZ 2+=  

  subject to constraints : 1002 ≥+ yx  

    02 ≤−yx  

    2002 ≤+yx  

    0, ≥yx  

 47. Show that the matrix 







=

21

32
A  satisfies the equation 

OIAA =+− 4
2

, where I is 2 × 2 identity matrix and O is 2 × 2 zero 

matrix. Using this equation find 1−
A . 4 

OR 

  Find the values of ' a ' and ' b ' such that the function defined by  

  








≥

<<+

≤

=

10if,21

102if,

2if,5

)(

x

xbax

x

xf  

  is continuous function. 

PART – F 

( For Visually Challenged Students only ) 

 12. Which of the following is vector quantity ? 

  a) 10 kg b) 40° 

  c) 40 watts d) 2 metre north-west. 
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35 MATHEMATICS

 : :

1.	�    A, B, C, D  E   .    .

2.	�  - - 'A'  15     5      .

3.	�  -  - 'A'  ,      .

4.	��  - - 'E'          

 .

5.	��     /      

 F      .

  – A

I.	       :	�  (15 × 1 = 15)

	 1)	  A = {1, 2, 3, 4}  ‘A’    -  

		  a) 12			   b) 24

		  c) 48			   d) 256

	 2)	 y = x    y = cos x   

		  a) y = sin–1 x		 b) y = – sin–1 x

		  c) y = cos–1 x	 d) y = – cos–1 x
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	 3)	 'A'    A2 = A   (I + A)3 – 7A   

		  a) A			   b) I – A

		  c) 3A			   d) I

	 4)	       x  

		  a) 2			   b) 0

		  c) 3			   d) 1

	 5)	  I:  x = 5  f (x) = |x – 5| .

		   II: x = 5  f (x) = |x – 5| .

		  a)  I    II 

		  b)  I    II 

		  c)  I    II 

		  d)  I    II 

	 6)	� y = log6 (log x), x > 1,   =

		  a) 
1

x log6 log x 	 b) 
1

x log x

		  c) 
log 6

x log x 		  d) 
log 6
log x

	 7)	  (0, 1)   f (x) = x   

		  a) 0			   b) 1

		  c) 1
2

			   d)  

	 8)	  R       

		  a) f (x) = cos x		 b) f (x) = – 4x + 5

		  c) f (x) = sin x	 d) f (x) = 4x + 5
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	 9)	 ∫∫ex (tan x + sec2 x) dx =

		  a) ex tan x + c	 b) ex sec2 x + c

		  c) ex sec x tan x + c	 d) ex tan x sec2 x + c

	 10)	  ∫∫log x dx =

		  a) 1
x

 + c		  b) x log x – x + c

		  c) x – log x + c	 d) 1
log x

 + c

	 11)	�  2  –  + 2   3  + ll  + ,   l l  

		  a) 2			   b) 4

		  c) 6			   d) 8

	 12)	    

		

		  a) ,   	 b) ,   

		  c) ,   	 d) ,   

	 13)	 (–2, 4, 5)  (1, 2, 3)     

		  a) 3, –2, 2		  b) –3, –2, –2

		  c) 3, –2, –2		  d) 3, 2, –2

	 14)	   . E = {2, 3, 4, 5}, F = {1, 3, 5}   P(E | F) =

		  a) 1
6

			   b) 1
3

		  c) 2
3

			   d) 1
2
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	 15)	� 'A'  'B'     

		  a)  'A'  'B'  

		  b)  P(A' B') = [1 – P(A)] [1– P (B)]

		  c)  P(A) = P(B)

		  d)  P(A) + P(B) = 1

II.	�         . 
� (5 × 1 = 5)

	 (0, 7, 1, 2, 4, 5)

	 16)	 2x – y = 3p   = ________.

	 17)	     = _______.

	 18)	�          
 = _______.

	 19)	 f(x) = x3    x = ________.

	 20)	 P(A) = 2
3

 , P(A∩∩B) = 2
7

  P(B/A) = 3
K

  K = ________.

  – B

	    :� (6 × 2 = 12)

	 21)	 tan–1  – cot–1 (– )    .

	 22)	�    4      (–2, 0), (0, 4) 

 (0, K)  K    .

	 23)	 x = at2  y = 2at      .
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	 24)	�          
4 .  .    10 .    
     .

	 25)	     .

	 26)	  = 1 + y2

1 + x2
      .

	 27)	�      = 3  +  + 4     =  –  +   
   . 

	 28)	�  3  + 2  – 8   ,  (5, 2, –4)      
     .

	 29)	�   8   7  .     
      .    
  ?  

   – C

	     :� (6 × 3 = 18)

	 30)	�   R   R  R = {(a, b) : a > b}    
        .

	 31)	 cos–1 12
13

 + sin–1 3
5

 = sin–1 56
65

   .

	 32)	�         .

	 33)	 x  (log x)cos x  .

	 34)	� [1, 5]   f(x) = 2x3 – 15x2 + 36x + 1       
 .

35 Mathematics 01-2025.indd   535 Mathematics 01-2025.indd   5 06-02-2025   10:07:1006-02-2025   10:07:10



6

35

	 35)	    .

	 36)	� 'P'          'A'  'B'  

  m:n    'P'    

m  + n 
m + n

   .

	 37)	�   =  +  + l l (2  –  + )   = 2  +  –  + µ µ (3  – 5  + 2 )   

l1  l2      .

	 38)	�   3  2    .   
      .    6 

  ?

  – D

	    :	�  (4 × 5 = 20)

	� 39)	� f(x) = 3x + 4   f: N → Y    
y = { y∈N: y = 3x + 4  x∈N}, f       
 .

	 40)	   (AB)' = B' A'  .

	 41)	        .

		  x – y + 2z = 1, 

		    2y – 3z = 1,

		  3x – 2y + 4z = 2.

	 42)	 y = A emx + B enx   

		   
d2y
dx2  – (m + n) dy

dx
 + mn y = 0  .
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	 43)	� x    
1

x2 + a2         
.

	 44)	 ydx – (x + 2y2) dy = 0      .

	 45)	    x2 + y2 = 9   .

   – E

	    :

	 46)	�      . 

		  x + 2y < 8

		  3x + 2y < 12

		  x > 0, y > 0  z = – 3x + 4y    . � 6



		�           

.

	 47)	�




   ‘a’  ‘b’    

 .	 4



		�      A2 – 5A + 7I = 0    

.  I  2 × 2     0  2 × 2 

  .    A–1  .
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  – F

(   )(   )

	 12)	  2  – 3  + 4   – 4  + 6  – ll    l l =

		  a) 3			   b) 1

		  c) 2			   d) 8
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(English Version)

Instructions :

1.	� The question paper has five parts namely A, B, C, D and E. Answer all the parts.

2.	� PART – A has 15 multiple choice questions and 5 fill-in-the-blank questions of one 

mark each.

3.	 For PART – A questions, only the first written answers will be considered for evaluation.

4.	� Use the graph sheet provided to you for the question on Linear programming problem 

in PART – E.

5.	� For questions having figure/graph, alternate questions are given at the end of question 

paper in separate section in PART – F for visually-challenged students.

PART – A

I.	 Answer all the multiple choice questions:	�  (15 × 1 = 15)

	 1)	 The number of all one-one functions from set A = {1, 2, 3, 4} to itself is

		  a) 12			   b) 24

		  c) 48			   d) 256

	 2)	� The reflection of the graph of the function y = cos x along the line y = x is the 

graph of

		  a) y = sin–1 x		 b) y = – sin–1 x

		  c) y = cos–1 x	 d) y = – cos–1 x

	 3)	 If 'A' is a square matrix such that A2 = A, then (I + A)3 – 7A is equal to 

		  a) A			   b) I – A

		  c) 3A			   d) I
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	 4)	 If  is a singular matrix, then the value of x is

		  a) 2			   b) 0

		  c) 3			   d) 1

	 5)	 Statement I:  f (x) = |x – 5| is continuous at x = 5

		  Statement II: f (x) = |x – 5| is differentiable at x = 5

		  a) Statement I is false and Statement II is true

		  b) Statement I is false and Statement II is false

		  c) Statement I is true and Statement II is false

		  d) Statement I is true and Statement II is true

	 6)	� If y = log6 (log x), x > 1, then  =

		  a) 
1

x log6 log x 	 b) 
1

x log x

		  c) 
log 6

x log x 		  d) 
log 6
log x

	 7)	 The maximum value of the function f(x) = x in the interval (0, 1) is

		  a) 0			   b) 1

		  c) 1
2

			   d) does not exist

	 8)	 Among the following functions, strictly increasing function in R is

		  a) f (x) = cos x		 b) f (x) = – 4x + 5

		  c) f (x) = sin x	 d) f (x) = 4x + 5

	 9)	 ∫∫ex (tan x + sec2 x) dx =

		  a) ex tan x + c	 b) ex sec2 x + c

		  c) ex sec x tan x + c	 d) ex tan x sec2 x + c
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	 10)	 ∫∫log x dx =

		  a) 1
x

 + c		  b) x log x – x + c

		  c) x – log x + c	 d) 1
log x

 + c

	 11)	� The value of ll for which the vectors 2  –  + 2  and 3  + ll  +  are perpendicular 

to each other is

		  a) 2			   b) 4

		  c) 6			   d) 8

	 12)	 In the figure given below the collinear vectors are

		

		  a) ,  and 		 b) ,  and 

		  c) ,  and 		 d) ,  and 

	 13)	 The direction ratios of a line joining the points (–2, 4, 5) and (1, 2, 3) are

		  a) 3, –2, 2		  b) –3, –2, –2

		  c) 3, –2, –2		  d) 3, 2, –2

	 14)	 A die is rolled. For the events E = {2, 3, 4, 5} and F = {1, 3, 5}, P(E | F) is

		  a) 1
6

			   b) 1
3

		  c) 2
3

			   d) 1
2
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	 15)	 Two events 'A' and 'B' will be independent if

		  a)   'A' and 'B' are mutually exclusive

		  b)   P(A' B') = [1 – P(A)] [1– P(B)]

		  c)   P(A) = P(B)

		  d)   P(A) + P(B) = 1

II.	� Fill in the blanks choosing the appropriate answer from those given in the bracket: 

� (5 × 1 = 5)

	 (0, 7, 1, 2, 4, 5)

	 16)	 If 2x – y = 3p, then  = ________.

	 17)	 The magnitude of the vector  is _______.

	 18)	� The number of arbitrary constants in the general solution of a differential equation 

of order 4 is _______.

	 19)	 The point of inflection of the function f(x) = x3 is x = ________.

	 20)	 If P(A) = 2
3

 , P(A∩∩B) = 2
7

 and P(B/A) = 3
K

, then K = ________.

PART – B

	 Answer any six questions:� (6 × 2 = 12)

	 21)	 Find the value of tan–1  – cot–1 (– ).

	 22)	� Find the value of K if area of triangle with vertices (–2, 0), (0, 4) and (0, K) is  

4 square units.

	 23)	 If x = at2 and y = 2at, then find .
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	 24)	� A stone is dropped into a quiet lake and waves move in circles at a speed of  

4cm/sec. At the instant, when the radius of the circular wave is 10 cm, how fast is 

the enclosed area increasing?

	 25)	 Evaluate .

	 26)	 Find the general solution of the differential equation  = 1 + y2

1 + x2
.

	 27)	� Find the area of parallelogram whose adjacent sides are given by the vectors  

 = 3  +  + 4  and  =  –  + .

	 28)	� Find the vector and Cartesian equations of the line passing through the point  

(5, 2, – 4) and which is parallel to the vector 3  + 2  – 8 .

	 29)	� A box contains 8 red balls and 7 blue balls. Two balls are drawn from the box one 

after the other without replacement. Which is the probability that both drawn 

balls are red?

PART – C

	 Answer any six questions:� (6 × 3 = 18)

	 30)	 Show that the relation R in the set of all real numbers R defined as

		  R = {(a, b): a > b} is reflexive and transitive but not symmetric.

	 31)	 Prove that cos–1 12
13

 + sin–1 3
5

 = sin–1 56
65

 .

	 32)	� Express the matrix  as the sum of a symmetric and a skew symmetric 

matrix.

	 33)	 Differentiate (log x)cos x with respect to x.
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	 34)	� Find the absolute maximum and minimum values of a function f given by  

f(x) = 2x3 – 15x2 + 36x + 1 on the interval [1, 5].

	 35)	 Find 

	 36)	� Show that the position vector of the point 'P' which divides the line segment 

joining the points A and B having position vectors respectively  and  internally 

in the ratio m:n is m  + n 
m + n

	 37)	� Find the shortest distance between the lines l1 and l2 whose vector equations are 

 =  +  + l l (2  –  + ) and  = 2  +  –  + µ µ (3  – 5  + 2 ).

	 38)	� A man is known to speak truth 2 out of 3 times. He throws a die and reports that 

it is a six. Find the probability that it is actually a six.

PART – D

	 Answer any four questions:	�  (4 × 5 = 20)

	 39)	� Let f: N → Y be a function defined as f(x) = 3x + 4, where y = {y∈N: y = 3x + 4 for 

some x∈N}, show that f is invertible and find the inverse of f.

	 40)	 If  verify that (AB)' = B' A'.

	 41)	 Solve the following system of linear equations by matrix method

		  x – y + 2z = 1

		    2y – 3z = 1

		  3x – 2y + 4z = 2.

	 42)	 If y = A emx + B enx, show that 
d2y
dx2  – (m + n) dy

dx
 + mn y = 0.

	 43)	 Find the integral of 
1

x2 + a2  with respect to x and hence evaluate 
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	 44)	 Find the general solution of the differential equation ydx – (x + 2y2) dy = 0.

	 45)	 Find the area enclosed by the circle x2 + y2 = 9 by integration.

PART – E

	 Answer the following questions:

	 46)	 Solve the following linear programming problem graphically.

		  Maximize z = – 3x + 4y

		  subject to the constraints

		  x + 2y < 8

		  3x + 2y < 12

		  x > 0, y > 0.� 6

Or

		  Prove that  and hence evaluate 

	 47)	 Find the values of 'a' and 'b' such that the function defined by

		

		  is a continuous function.� 4

Or

		�  Show that the matrix  satisfies the equation A2 – 5A + 7I = 0  

where I is 2 × 2 identity matrix and 0 is 2 × 2 zero matrix. 

		  Using this equation find A–1.
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PART – F

(For visually-challenged students only)

	 12)	 If the vectors 2  – 3  + 4  and – 4  + 6  – ll  are collinear, then l l =

		  a) 3			   b) 1

		  c) 2			   d) 8

__________
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35 MATHEMATICS

 : :

1.	�    A, B, C, D  E   .    .

2.	�  - - A  15    5    .

3.	�  -  - A        .

4.	��  - - E        .

  – A

I.	       :	�  (15 × 1 = 15)

	 1)	  {1, 2, 3}  R = {(2, 3)}    R 

		  a) 	 	 b) 

		  c) 	 	 d) 

	 2)	� cot–1 x    

		  a) [0, π]		  b) (0, π)

		  c)  –π
2

π
2

, 		  d) 
–π
2

π
2

,

 /  / MATHEMATICS
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	 3)	  1 :  ≤ x ≤   sin–1 (sin x) = x

		   2 : 0 ≤ x ≤ π  cos (cos–1 x) = x 

		  a)  1   2 	 		

		  b)  1   2 

		  c)  1    2 	 	

		  d)  2    1 

	 4)	�   8         


		  a) 4			   b) 6

		  c) 2			   d) 8

	 5)	 A   , |A| = 8  |AA'|  

		  a) 8			   b) 64

		  c) 16			   d) 

	 6)	� y = log (log x)   
dy
dx  =

		  a) 		  b) 

		  c)  		  d) 

	 7)	� y = sin–1 x + sin–1    
dy
dx  =

		  a) 		  b) –1

		  c) 0			   d) 1
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	 8)	� x       . R(x) = 3x2 + 36x + 5 . 

x= 15   

		  a) 90			   b) 96

		  c) 116			   d) 126

	 9)	  =

		  a)  		  b) 

		  c)  ex + C		  d) 

	 10)	

		  a)  12
π

			   b) 

		  c) 			   d) 

	 11)	�        +      

  2 : 1       

		  a) 		  b)   

		  c) 		  d) 
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	 12)	     , x  

		  a) 		  b) 3

		  c)  3

1
±

		  d) 1

	 13)	�  Z –   

		  a) 0, 0, 1		  b) 0, 0, –1

		  c) –1, –1, 0		  d) 0, 1, 0

	 14)	� P(A|B) = P(B|A),  A  B 

		  a) P(A) = P(B)		

		  b) A = B

		  c) A ∩ B = φφ		

		  d) A ⊂ B  A ≠ B

	 15)	� P(A) = 0.3  P(B) = 0.4  A  B    P(A ∩ B) 



		  a) 0.7			   b) 0.4

		  c) 0.3			   d) 0.12
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II.	�         . 

			    ( –2,  –1,  0,  1,  2,  3 )� (5 × 1 = 5)

	 16)	�     _______

	 17)	 | x |    x = 0  _______.

	 18)	     _______.

	 19)	 Z –     ________.

	 20)	 A ⊂ B  P(B|A)   ________.

  – B

	    :� (6 × 2 = 12)

	 21)	� (1, 3)  (0, 0)    ,  

  .

	 22)	� y + sin y = cos x     .

	 23)	 f (x) = x3, [–2, 2]        .

	 24)	� f (x) = x2 – 4x + 6  ,     .

	 25)	 dx   .

	 26)	  = – 4xy2       .
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	 27)	�     ^ ^ ^  ^ ^ ^  , 

   .

	 28)	�          .

	 29)	� 52         . 

     ?

   – C

	     :� (6 × 3 = 18)

	 30)	�   Z   R = {(a, b) :  2, (a – b)   } 

  R     .

	 31)	   .

	 32)	� A  B   , AB – BA    .

	 33)	 x = a (θ–sin θ), y = a (1 + cos θ)     .

	 34)	� 6       2   ,  

5 ./.  . ,       

 .

	 35)	    .

	 36)	�  , ,        . |  | = 3, |  | = 4 

  |  | = 5     .

35 Mathematics 04-2025.indd   635 Mathematics 04-2025.indd   6 06-05-2025   15:48:0306-05-2025   15:48:03



35

7P.T.O.

	 37)	�        

 .

	 38)	�      I, II  III    
.  I    .  II     
  III       .    
       .  

        ?

  – D

	    :	�  (4 × 5 = 20)

	� 39)	� f : R → R   f (x) = 3 – 4x  ,  -,  
  ?  .   .

	 40)	� A = 
0 6 7

–6 0 8
7 –8 0

, B = 
0 1 1
1 0 2
1 2 0

  C = 
2

–2
3

  AC, BC  (A+B)C  

   (A + B)C = AC + BC  .

	 41)	       .
		  4x + 3y + 2z = 60

		  2x + 4y + 6z = 90

		  6x + 2y + 3z = 70

	 42)	� y =     (x2 + 1)2    + 2x (x2 + 1)  = 2  .

	 43)	� x          dx  
.

	 44)	� y = 3x + 2  , x – , x = –1  x = 1  x –    

     .

	 45)	 x  + 2y = x2 logx, x ≠ 0     .
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   – E

	    :

	 46)	�   Z = 5x + 10y       . 

		   :	

		  x + 2y ≤ 120

		  x + y ≥ 60

		  x – 2y ≥ 0 � 6

		  x, y ≥ 0

 

		�           

.

	 47)	 A =    B =   , (AB)–1 = B–1A–1  .	 4

 

		   �    x = 2    'k'  

.
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(English Version)

Instructions :

1.	� The question paper has five parts namely A, B, C, D and E. Answer all the parts.

2.	� PART – A has 15 multiple choice questions and 5 fill-in-the-blank questions.

3.	 For PART – A questions, only the first written answers will be considered for evaluation.

4.	� Use the graph sheet provided to you for the question on Linear Programming Problem 

in PART – E.

PART – A

I.	 Answer all the multiple choice questions:	�  (15 × 1 = 15)

	 1)	 The relation R in the set {1, 2, 3} given by R = {(2, 3)} is

		  a) Reflexive		 b) Symmetric

		  c) Transitive		 d) Equivalence

	 2)	� The principal value branch of cot–1 x is

		  a) [0, π]		  b) (0, π)

		  c)  –π
2

π
2

, 		  d) 
–π
2

π
2

,

	 3)	� Statement 1: If  ≤ x ≤  then sin–1(sinx) = x

		  Statement 2: If 0 ≤ x ≤  then cos (cos–1x) = x

		  a) Statement 1 and Statement 2 are true

		  b) Statement 1 and Statement 2 are false

		  c) Statement 1 is true but Statement 2 is false

		  d) Statement 2 is true but Statement 1 is false
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	 4)	� If a matrix has 8 elements, then the total number of possible matrices of different 

order are

		  a) 4			   b) 6

		  c) 2			   d) 8

	 5)	 If A is a square matrix with |A| = 8, then the value of |AA' | = 

		  a) 8			   b) 64

		  c) 16			   d) 1
8

	 6)	� If y = log (log x), then  = 

		  a) 		  b) 

		  c) 		  d) 

	 7)	� If y = sin–1x + sin–1  , then  =

		  a) 		  b) –1

		  c) 0			   d) 1

	 8)	� The total revenue in Rupees received from the sale of x units of a product is 

given by R(x) = 3x2 + 36x + 5. The marginal revenue when x = 15 is

		  a) 90		  		 b) 96

		  c) 116			   d) 126

	 9)	  =

		  a) 		  b) 

		  c) ex + C		  d) 
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	 10)	

		  a) 			   b) 

		  c) 			   d) 
4

	 11)	� The position vector of a point which divides the join of points with position 

vectors 3   – 2  and  +  externally in the ratio 2 : 1 is

		  a) 4  – 		  b) 4  – 

		  c) 2  + 		  d) 

	 12)	 The value of x for which  is a unit vector is

		  a) 		  b) 3

		  c) 		  d) 1

	 13)	 The direction cosines of negative Z - axis are

		  a) 0, 0, 1

		  b) 0, 0, –1

		  c) –1, –1, 0

		  d) 0, 1, 0

	 14)	� If A and B are two events such that P(A|B) = P(B|A), then

		  a) P(A) = P(B)	 b) A = B

		  c) A ∩∩	B = φφ		 d) A ⊂⊂ B but A ≠ B

	 15)	� If A and B are independent events such that P(A) = 0.3 and P(B) = 0.4, then 

P(A ∩∩ B) is

		  a) 0.7			   b) 0.4

		  c) 0.3			   d) 0.12
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II.	� Fill in the blanks by choosing the appropriate answer from those given in the bracket: 

			   ( –2,  –1,  0,  1,  2,  3 )� (5 × 1 = 5)

	 16)	� The value of  _______

	 17)	� Left hand derivative of | x | at x = 0 is _____

	 18)	� The order of the differential equation  is _______

	 19)	 The projection of the vector  on Z - axis is _______

	 20)	 If A ⊂ B, then P(B|A) = ______

PART – B

	 Answer any six questions:� (6 × 2 = 12)

	 21)	� Find the equation of the line joining the points (1, 3) and (0, 0) using 

determinants.

	 22)	� Find  , if y + sin y = cos x.

	 23)	� Find the absolute maximum value of the function f(x) = x3 in the given 

interval [–2, 2].

	 24)	� Find the interval in which the function f given by f (x) = x2 – 4x + 6 is increasing.

	 25)	 Evaluate  dx.

	 26)	 Find the general solution of the differential equation  = – 4xy2.

	 27)	� Find the area of a triangle whose adjacent sides are given by the vectors 
^ ^ ^ and ^ ^ ^.
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	 28)	� Find the angle between the pair of lines  and .

	 29)	� Two cards are drawn at random and without replacement from a pack of 52 

playing cards. Find the probability that both the cards are black.

PART – C

	 Answer any six questions:� (6 × 3 = 18)

	 30)	 Show that the relation R in the set Z of integers given by

		  R = {(a,b) : 2 divides (a – b)} is an equivalence relation.

	 31)	 Prove that  .

	 32)	� If A and B are symmetric matrices, prove that AB – BA is a skew symmetric 

matrix.

	 33)	 Find , if x = a ( – sin), y = a (1 + cos).

	 34)	� A man of height 2 meters walks at a uniform speed of 5 Km/hr away from a 

lamp post which is 6 meter high. Find the rate at which the length of his shadow 

increases.

	 35)	 Evaluate .

	 36)	� Three vectors  ,  and  satisfy the condition . Evaluate the quantity 

 if |  | = 3, |  | = 4 and |  | = 5.

	 37)	� Find the shortest distance between the lines  and

		  .

	 38)	� Given three identical boxes I, II and III with each containing two coins. In box I, 

both coins are gold coins, in box II, both are silver coins and in box III, there is 

one gold and one silver coin. A person chooses a box at random and takes out a 

coin. If the coin is of gold, what is the probability that the other coin in the box is 

also of gold?
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PART – D

          Answer any four questions:	� (4 × 5 = 20)

	 39)	� State whether the function f : R → R defined by f (x) = 3 – 4x is one-one, onto or 

bijective. Justify your answer.

	 40)	� If A =  
0 6 7

–6 0 8
7 –8 0

, B = 
0 1 1
1 0 2
1 2 0

 and C = 
2

–2
3

, then calculate AC, BC and (A+B)C.  

Also verify that (A + B)C = AC + BC.

	 41)	 Solve the following system of linear equations using matrix method.

		  4x + 3y + 2z = 60

		  2x + 4y + 6z = 90

		  6x + 2y + 3z = 70.

	 42)	 If y = , then show that (x2 + 1)2  + 2x (x2 + 1)  = 2.

	 43)	 Find the integral of  with respect to x and hence evaluate  dx.

	 44)	� Find the area of the region bounded by the line y = 3x + 2, the X - axis and the 

ordinates x = –1 and x = 1 by the method of integration.

	 45)	 Find the general solution of the differential equation x  + 2y = x2 log x, x ≠ 0.

PART – E

	 Answer the following questions:�

	 46)	 Minimise and Maximise  Z = 5x + 10y subject to the constraints

		  x + 2y ≤ 120

		  x + y ≥ 60

		  x – 2y ≥ 0 and

		  x, y ≥ 0

	        by graphical method.� 6

	 Or 

		  Prove that  and hence evaluate .
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	 47)	 If A =  and B = , then verify that (AB)–1 = B–1A–1.	 4

Or

		�  Find the value of k so that the function   is continuous  

at x = 2.

_______________
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GOVERNMENT OF KARNATAKA 

KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD 

Model Question Paper -1 

II  P.U.C : MATHEMATICS  (35): 2024-25 

Time : 3 hours             Max. Marks : 80 

Instructions :  

1)  The question paper has five parts namely A, B, C, D and E.  Answer all the 

parts.  

2) PART  A has 15 MCQ’s ,5 Fill in the blanks   of 1 mark each. 

3)    Use the graph sheet for question on linear programming in PART E. 

4)    For questions having figure/graph, alternate questions are given at the end of 

question paper in separate section for visually challenged students. 

PART  A 

I. Answer ALL the Multiple Choice Questions    151 = 15 

1. Let the relation R in the set A = { x ∈ Z: 0 ≤ x ≤ 12}, given by  

R={(a, b):|a-b| is multiple of 4}, then [3], the equivalence class containing 3 is  

A) {1,5,9}            B) 𝜙                     C)A                           D) {3, 7,11}            

2.  If cot−1 𝑥= y, then 

        (A) 0 ≤ 𝑦 ≤ 𝜋     (B) 0 < 𝑦 < 𝜋 (C) −
𝜋

2
≤ 𝑦 ≤

𝜋

2
  (D ) -

𝜋

2
< 𝑦 <

𝜋

2
. 

3. If 𝐴 = [𝑎𝑖𝑗] is a symmetric matrix of order 𝑚 × 𝑛 then 

(A) m=n  and 𝑎𝑖𝑗=0 for i=j                  B) m=n  and 𝑎𝑖𝑗=𝑎𝑗𝑖 for all i,j 

(C)  𝑎𝑖𝑗=𝑎𝑗𝑖 for all i,j                           D) m=n  and 𝑎𝑖𝑗=−𝑎𝑗𝑖for all i,j 

4. If  |
3 𝑥
𝑥 1

| = |
3 2
4 1

| then the value of x is equal to 

          A)  2                     B) 4                       C) 8            D) ±2√2. 

5.  Statement 1: Left hand derivative of f(x) = | x | at x = 0 is -1. 

        Statement 2: Left hand derivative of f(x) at x = a is 
0

lim ( )
h

f a h
→

−   

         A) Statement 1 is true, and Statement 2 is false. 
         B) Statement 1 is true, and Statement 2 is true, Statement 2 is correct     
             Explanation for Statement 1    
            C) Statement 1 is true, and Statement 2 is true, Statement 2 is not a correct     
            Explanation for Statement 1           

        D) Statement 1 is false, and Statement 2 is false. 
 
 

 



6. The derivative of log(secx+tanx) with respect to x is 

         A)secx                  B) tanx                   C) secx.tanx          D) 
1

𝑠𝑒𝑐𝑥+𝑡𝑎𝑛𝑥
 

 
7. The absolute maximum value  of the function f given by  

f (x) = 𝑥3, x ∈ [-2, 2] is  

A)-2      B)2       C)0         D)8 

 

8. The point of inflection for the following graph is  

 

A)−
𝜋

2
                B) 

𝜋

2
                C) 0            D) point of inflection does not exist 

 

9. ∫ 𝑒𝑥 (
1

𝑥
−

1

𝑥2) 𝑑𝑥 = 

         A)  𝑒𝑥 + 𝑐      B) 
  𝑒𝑥

𝑥2
+ 𝑐      (C)  

𝑒𝑥

𝑥
+ 𝑐         (D) 

–𝑒𝑥

𝑥
+ 𝑐 

10. sinx xdx  = 

         A) −𝑥𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 + 𝑐                            B) 𝑥𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 + 𝑐 

         C) 𝑥𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 + 𝑐                               D) −𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 + 𝑐 

11. The projection vector of the vector AB⃗⃗⃗⃗  ⃗ on the directed line l, if angle 𝜃 =
𝜋

2
  will        

        be. 

        A)  𝑍𝑒𝑟𝑜 vector.    B) 𝐴𝐵⃗⃗⃗⃗  ⃗        C) 𝐵𝐴⃗⃗⃗⃗  ⃗             D) 𝑈𝑛𝑖𝑡 vector. 

 12. For the given figure, 𝑃⃗ − 𝑄⃗  𝑖𝑠  

       

 

 

 

         A)  𝑂𝐶⃗⃗⃗⃗  ⃗       B)  𝐶𝑂⃗⃗⃗⃗  ⃗        C) 𝐵𝐴⃗⃗⃗⃗  ⃗          D)  𝐴𝐵⃗⃗⃗⃗  ⃗ 

 

 



 13. The direction cosines of negative z-axis. 

       (A)  -1 , -1 , 0        (B)  0 , 0 , −1       (C)  0 ,  0 , 1           (D) 1 ,   1 , 0    

14. If P(A) = 
1

2
, P (B) = 0, then P (A|B) is 

       A) 0           B) 
1

2
        C) 1                D) not defined 

15. An urn contains 10 black and 5 white balls, 2 balls are drawn  

      one after the other without replacement, then the probability that both drawn  

      balls are black is  

     A)  
3

7
                          B)  

4

9
          C) 

2

3
                D) 

2

9
  

II. Fill in the blanks by choosing the appropriate answer  from those  

    given in the bracket  (0, 1, 2, 3, 4, 5)                             5  1 = 5 

16. The number of points in R for which the function f(x) = |x|+ |x + 1|  is    

           not differentiable, is_________ 

17. The value of 𝑖̂. (𝑗̂ × 𝑘̂) − 𝑗̂. (𝑘̂ × 𝑖̂) − 𝑘̂. (𝑗̂ × 𝑖̂)  is________ 

18. The sum of the order and degree of the differential equation.  

       2𝑥2 (
𝑑2𝑦

𝑑𝑥2)
 

− 3(
𝑑𝑦

𝑑𝑥
)
 

+ 𝑦   𝑖𝑠_______ 

19.The total revenue in rupees received from the sale of x unit of a  

     product is given by R(x)=2𝑥2 − 4𝑥 + 5 ,The marginal revenue when x=2  

     is________ 

20. If P(A) = 
3

𝑘
, P(A∩ B) = 

2

5
  and P(B|A) = 

2

3
 , then k is _________ 

PART   B 

Answer any SIX questions:      6  2 = 12 

21. Show that  sin−1(2x√1 − x2) = 2sin−1(x), −
1

√2
 ≤  x ≤  

1

√2
  . 

22. Show that points A (a, b + c), B (b, c + a), C (c, a + b) are collinear  

      using determinants. 

23. Find 
dy

dx
,  if 2 3 sin+ =x y x . 

24. Find the local maximum value of the function 3( ) 3g x x x= −   

25. Evaluate sin 3 cos 4  x x dx

 

26. Find the general solution of the differential equation  
𝑦𝑑𝑥−𝑥𝑑𝑦

𝑦
= 0. 

27. Find |𝑥 |, if for a unit vector 𝑎 ,   (𝑥 − 𝑎 ) ∙ (𝑥 + 𝑎 ) = 15. 

 



28. Find the equation of the line in vector form that passes through 

   the point with position vector 2 𝑖̂ − 𝑗̂  + 4 𝑘̂ and is in the direction 𝑖̂ + 2 𝑗̂ − 𝑘̂. 

29. Prove that if E and F are independent events, then so are the events E and 𝐹′. 

PART  C 

Answer any SIX questions:                       63 = 18. 

30. Show that the relation R in the set of real numbers R defined as

( ) ,   : R a b a b=  ,is reflexive and transitive but not symmetric. 

31.  Prove that  cos−1 4

5
  + cos−1 12

13
= cos−1 33

65
 . 

32.  Express 
3 5

1 1

 
 

− 
 as the sum of a symmetric and a skew symmetric matrix. 

33. Find  
𝑑𝑦

𝑑𝑥
  if 𝑥 = 𝑎(cos 𝜃 + 𝜃 sin 𝜃) and  y = 𝑎(sin 𝜃 − 𝜃 cos 𝜃). 

34.  Find the intervals in which the function f(x)=(x-2)3(x+4)3 is  

       a) increasing  b)decreasing. 

35. Find 
( 1) ( 2)


+ +

x
dx

x x
 

36.  If 𝑎 , 𝑏⃗  & 𝑐  are three vectors such that |𝑎 | = 3, |𝑏⃗ | = 4, |𝑐 | = 5 and each 

       vector is orthogonal to sum of the other two vectors then find |𝑎 + 𝑏⃗ + 𝑐 |. 

37. Find the distance between the lines  𝑟  = 6𝑖̂ + 2 𝑗̂ + 2 𝑘̂ + 𝜆 (𝑖̂ - 2 𝑗̂ +2 𝑘̂)  

   and  𝑟  = -4𝑖̂  - 𝑘̂+ 𝜇 (3𝑖̂ -2 𝑗̂ -2 𝑘̂). 

38. Bag I contains 4 Red and 4 Black balls, Bag II contains  2 Red and 6 Black   

balls .One bag is selected at random and a ball is drawn is found to be Red. 

What is the probability that bag I is selected? 

PART  D 

Answer any FOUR questions:                       5 4 = 20. 

39. State whether the function f: R →R defined by f (x) = 3 – 4x 
      is one-one, onto or bijective. Justify your answer. 
       

40. If 

1 0 2

0 2 1

2 0 3

A

 
 

=
 
  

, prove that 3 26 7 2A A A I O− + + = . 

41. Solve the following system of equations by matrix method:  

 2x + y  -z =1;  x + y =z  and  2x + 3y + z = 11.  

42.   If  𝑦 = 3 cos(𝑙𝑜𝑔𝑥) + 4 sin (𝑙𝑜𝑔𝑥), prove that  𝑥2 𝑑2𝑦

𝑑𝑥2
+ 𝑥

𝑑𝑦

𝑑𝑥
+ 𝑦 = 0. 

43. Find the integral of  
2 2

1

a x−
 with respect to x and evaluate 

27

dx

x−
 . 

 



44. Solve the differential equation  
𝑑𝑦

𝑑𝑥
 + y secx  =  tanx   (0≤ 𝑥 ≤ 𝜋/2). 

45. Find the area of the circle 𝑥2 + 𝑦2 = 𝑎2 by the method of integration. 
 

PART E 

Answer the following questions:         

46. Maximize and Minimise ; 3 9z x y= + subject to constraints  

      3 60, 10, ,x y x y x y+  +   0, 0x y   by graphical method.                                                                               

OR 

     Prove that ( ) ( )

b b

a a

f x dx f a b x dx= + −  and hence evaluate 
3

6

1

1 tan
dx

x



 +
 .        6 

        

47. Find the value of k so that the function ( )
1,        5

3 5,        5

+ 
= 

− 

kx if x
f x

x if x
, at 5x =  is a  

      continuous function.                                                             

OR 

      

 If A =[
2 3
1 −4

] and B =[
1 −2

−1 3
] then verify that (𝐴𝐵)−1 = 𝐵−1𝐴−1. 

                                                                                    4 

PART  F 

(For Visually Challenged Students only) 

8. The point of inflection of the function f(x)=sinx in the interval  

     ,
2 2

  
− 
 

 is  

      A)−
𝜋

2
                B) 

𝜋

2
             C) 0           D) point of inflection does not exist 

12. In a parallelogram OACB,  𝑂𝐴⃗⃗⃗⃗  ⃗ = 𝑃⃗     and  𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝑄⃗  , then 𝑃⃗ − 𝑄⃗   is 

       A)  𝑂𝐶⃗⃗⃗⃗  ⃗          B)  𝐶𝑂⃗⃗⃗⃗  ⃗            C) 𝐵𝐴⃗⃗⃗⃗  ⃗  D)  𝐴𝐵⃗⃗⃗⃗  ⃗ 

 

******* 
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GOVERNMENT OF KARNATAKA 

KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD 

Model Question Paper -2 
II  P.U.C   MATHEMATICS  (35):2024-25 

Time : 3 hours             Max. Marks : 80 

Instructions :  

1)  The question paper has five parts namely A, B, C, D and E.  Answer all the 
parts.  

2) PART  A has 15 MCQ’s ,5 Fill in the blanks   of 1 mark each. 
3)     Use the graph sheet for question on linear programming in PART E. 
4)    For questions having figure/graph, alternate questions are given at the end of 

question paper in separate section for visually challenged students. 
 

PART  A 

I. Answer ALL the Multiple Choice Questions    151 = 15 

1.  If a relation R on the set {1, 2, 3} is defined by R = {(1, 1)}, then R is 
           (A) symmetric but not transitive    (B) transitive but not symmetric 

           (C) symmetric and transitive.         (D) neither symmetric nor transitive. 
 

2.  sin ( tan−1x), |x| < 1 is equal to 

    (A) 
√1−x2

x
                 (B)

x

√1−x2
                 (C)  

1

1+x2
               (D)

x

√1+x2
.  

3. Match List I with List II 

      

 

      

 

 

 

   Choose the correct answer from the options given below: 

    A) a-i , b-ii, c-iii             B) a-iii,  b-ii, c-i 

    C) a-ii, b-i,  c-iii             D) a-iii,  b-i, c-ii 

 

𝟒.  Statement 1: If A is a symmetric as well as a skew symmetric matrix, then A is 

    a null matrix 

    Statement 2: A is a symmetric matrix if AT  = A and A is a skew symmetric        

    matrix if AT  = – A. 
     A) Statement 1 is true  and Statement 2 is false. 

     B) Statement 1 is false and Statement 2 is false. 
     C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct     
         explanation for Statement 1    

     D) Statement 1 is true and Statement 2 is true, Statement 2 is a correct     
         explanation for Statement 1  

List I List II 

a) Domain of sin−1 𝑥 i)  (−∞ , ∞) 

b) Domain of 𝑡𝑎𝑛−1 𝑥 ii) [𝑜 , 𝜋] 

c) Range of 𝑐𝑜𝑠−1 𝑥 iii) [-1, 1] 



5. If A is a square matrix of order 3 and |A| = 3, then | 𝐴−1| =   

        A)  3                      B)  
2

3
                       C)  

1

3
                       D) 12 

6.  For the figure given below, consider the following statements 1 and 2 

Statement 1: The given function is differentiable at x = 1 

Statement 2: The given function is continuous at x = 0 

A) Statement 1 is true and Statement 2 is false 

B) Statement 1 is false and Statement 2 is true 

C) Both Statement 1 and 2 are true 

D) Both Statement 1 and 2 are false 

7. If  𝑦 = 𝑒𝑙𝑜𝑔𝑥, then 
𝒅𝒚

𝒅𝒙
= 

     (A)  
1

𝑥
                    B) 𝑒𝑙𝑜𝑔𝑥                 C) −1           D) 1. 

8. The function f  given by f (x) = log(sinx)  is increasing on 

     (A) (0, π )    B) (π,
3π

2
)     C) (

π

2
, π)            D) (

3π

2
, 2π). 

9. ∫
1

𝑥√𝑥2−1 
𝑑𝑥 =  

         A) sec 𝑥 +C           B) 𝑐𝑜𝑠𝑒𝑐−1𝑥 +C      C) sec−1 𝑥 + 𝐶       D) 𝑐𝑜𝑠𝑒𝑐𝑥 + 𝐶
 

   10. A differential equation of the form  
𝑑𝑦

𝑑𝑥
= F (x, y) is said to be homogenous if 

     F(x, y) is a homogenous function of degree 

     A)  1                       B)  2                     C)  𝑛                D) 0. 

11. The projection of the vector  𝑎⃗ = 2𝑖̂ + 3𝑗̂ + 2𝑘̂    on y-axis is 

     A) 
3

√17
                 B) 3        C) 

8

√17
   D) 

2

√17
. 

12. Unit vector in the direction of the vector 𝑎⃗ = 𝑖̂ + 𝑗̂ + 2𝑘̂ is  

      A)  
𝑖̂+𝑗̂+2𝑘̂

√6
         B)  

𝑖̂+𝑗̂+2𝑘̂

6
         C)  

𝑖̂+𝑗̂+2𝑘̂

4
   D)  

𝑖̂+𝑗̂+2𝑘̂

2
 

 13. The equation of a line parallel to x-axis and passing through the origin is 

     A)   
x

0
=

y

1
=

z

1
                   B)  

x

1
=

y

0
=

z

0
   

     C)   
x+5

0
=

y−2

1
=

z+3

0
                    D)  

x−5

0
=

y+2

0
=

z−3

1
 . 

  14. If 𝑃(𝐴) = 0.4 𝑃(𝐵) = 0.5  𝑎𝑛𝑑 𝑃(𝐴 ∩ 𝐵) = 0.25 then 𝑃(𝐴′|𝐵) 𝑖𝑠 

 A)  
1

2
                                      B)  

5

8
              C) 

1

4
                     D) 

3

4
. 

 

15. If A and B are independent events with  𝑃(𝐴) = 0.3, 𝑃(𝐵) = 0.4 then  𝑃(𝐴 |𝐵) 

A) 0.3      B) 0.4    C) 0.12                D) 0.7 

 



II. Fill in the blanks by choosing the appropriate answer from those  

    given in the bracket (-1,  0,  1,  2,  3,  5, )                                   51 = 5 

16. The value of  cos (
𝜋

3
+ 𝑠𝑖𝑛−1 (

1

2
)) =______________ 

17. The number of points at which f(x)=[x], where [x] is greatest integer function  

        is discontinuous in the interval (-2, 2) is __________ 

18. ∫ (𝑠𝑖𝑛2 𝑥

2
− 𝑐𝑜𝑠2 𝑥

2
 )  𝑑𝑥 =

𝜋

2
0

 

19.  If (2𝑎⃗ − 3𝑏⃗⃗) × (3𝑎⃗ − 2𝑏⃗⃗) = 𝜆(𝑎⃗ × 𝑏⃗⃗) , then the value of λ  is _____  

20.  Probability of solving a specific problem independently by A and B are 
1

2
  

        and 
1

3
 respectively. If both try to solve the problem then the probability that   

         the problem is solved  is 
𝑘

3
, then the value of k is ________ 

PART   B 

Answer any SIX questions:                                      6 2=12 

21.  Find ‘k’ if area of the triangle with vertices (2,-6) , (5,4) and (k,4) is 35  

  square units. 

 

22. If 𝑥 = 4𝑡  , 𝑦 =  
4

𝑡
 , then find  

𝑑𝑦

𝑑𝑥
 . 

 

23. The radius of an air bubble is increasing at the rate of 0.5 cm/s. At what rate      
      is the volume of the bubble is increasing when the radius is 1 cm ? 
 

24. Find the two numbers whose sum is 24 and product is as large as possible. 

25. Evaluate:  ∫
𝑥3 −  𝑥2 + 𝑥 −1

𝑥 − 1
𝑑𝑥 . 

26. Find the general solution of the differential equation 
𝑑𝑦

𝑑𝑥
= √1 − 𝑥2 + 𝑦2 − 𝑥2𝑦2. 

27. Find the area of the parallelogram whose adjacent sides are the vectors 

      3𝑖̂ + 𝑗̂ +  4𝑘̂ and  𝑖̂ −  𝑗̂ +  𝑘̂. 

28. Find the angle between the pair of lines  
x+3 

3
 = 

y – 1 

5
 = 

z+ 3

4
 and  

x+1

1
 = 

y – 4 

1
 = 

z−5

2
 . 

29. A couple has two children. Find the probability that both children are males,  
      if it is known that at least one of the children is male. 

 

 
PART  C 

Answer any SIX questions:                         6   3 = 18 

30.  Let L be the set of all lines in a plane and R be the relation in L  

defined as R = {(𝐿1, 𝐿2) : 𝐿1 is perpendicular to 𝐿2}. Show that R is symmetric 

but neither reflexive nor transitive. 



31. Solve: 2 tan−1(𝑐𝑜𝑠𝑥) = tan−1(2𝑐𝑜𝑠𝑒𝑐𝑥). 

32. Find ‘x’, if [𝑥 −5 −1] [
1 0 2
0 2 1
2 0 3

] [
𝑥
4
1

] = 𝑂. 

33. If  𝑦 = 3𝑒2𝑥 + 2𝑒3𝑥,  prove that  
𝑑2𝑦

𝑑𝑥2
− 5

𝑑𝑦

𝑑𝑥
+ 6𝑦 = 0. 

34. Find the intervals in which the function f is given by f(x) = 𝑥3 +
1

𝑥3  is  

      a) decreasing   b) increasing. 

35. Evaluate: 
2

3 2

( 1) ( 3)

x
dx

x x

−

+ + . 

36. Show that the position vector of the point R, which divides the line    

      joining the points P and Q having the position vectors 𝑎⃗ and 𝑏⃗⃗    

      internally in the ratio 𝑚: 𝑛 is 
𝑚𝑏⃗⃗+𝑛𝑎⃗⃗

𝑚+𝑛
 . 

37. Derive the equation of the line in space passing through a given point  

   and parallel to a given vector in the vector form. 

38. A man is known to speak truth 3 out of 5 times. He throws a die and reports    

       that it is a six.  Find the probability that it is actually a six. 

 

PART  D 

Answer any FOUR questions:          4 5=20 

39. Consider the function f : A → B defined by  f (x) = (
𝑥−2

𝑥−3
). Is f one-one and  

      onto? Justify your answer. 

40. If 

1

A 4

3

 
 

= −
 
  

and  B 1 2 1= − , verify that ( )AB B A  = . 

41. Use the product  (
1 − 1 2
0 2 − 3
3 − 2 4

) (
− 2 0 1

9 2 − 3
6 1 − 2

) to solve the system of equations   

    

       𝑥 − 𝑦 + 2𝑧 = 1,  2𝑦 − 3𝑧 =  1,   3𝑥 −  2𝑦 +  4𝑧 = 9. 
 

    42. Find the values of a and b such that  

                           5             𝑖𝑓 𝑥 ≤ 2 

           𝑓(𝑥) =      𝑎𝑥 + 𝑏    𝑖𝑓   2 < 𝑥 < 10       is continuous function. 
 

                          21            𝑖𝑓 𝑥 ≥ 10 
 

43. Find the integral of 
1

√𝑥2+𝑎2
 w.r.t x and hence evaluate ∫

1

√𝑥2+121
𝑑𝑥. 

 

 
 



44. Find the area of the region bounded by the ellipse 
𝑥2

16
+

𝑦2

9
= 1 by integration  

      method.  

 

45. Solve the differential equation ( )− + =2ydx x 2y dy 0 . 

 

PART E 

 Answer the following  questions:      

        46.Prove that ∫ 𝑓(𝑥)𝑑𝑥
𝑏

𝑎
= ∫ 𝑓(𝑥)𝑑𝑥

𝑐

𝑎
 + ∫ 𝑓(𝑥)𝑑𝑥

𝑏

𝑐
 and hence evaluate ∫ |𝑥3 − 𝑥|

2

−1
𝑑𝑥. 

OR 

Solve the following problem graphically: Maximize and minimize  

𝑍 = 3𝑥 + 2𝑦, Subject to the constraints, 𝑥 + 2𝑦 ≤ 10, 3𝑥 + 𝑦 ≤ 15, 𝑥, 𝑦 ≥ 0.        6 

 

47. Show that the matrix A =[
5 6
4 3

]  satisfies the equation 𝐴2 – 8A -9I = O, where  

 I is 2 × 2 identity matrix and O is 2 × 2 zero matrix. Using this equation,  

 find 𝐴−1.                    

OR 

 

Differentiate (𝑠𝑖𝑛𝑥)𝑥+ sin−1 𝑥  w. r. t. 𝑥.                                       4 

PART  F 

(For Visually Challenged Students only) 

6. For the function f(x)=|x-1|, consider the following statements 1 and 2 

    Statement 1: The given function is differentiable at x=1 

    Statement 2: The given function is continuous at x=0 

    A) Statement 1 is true and Statement 2 is false 

    B) Statement 1 is false and Statement 2 is true 

    C) Both Statement 1 and 2 are true 

    D) Both Statement 1 and 2 are false 

 

*********** 
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Time : 3 hours             Max. Marks : 80 

Instructions :  

1)  The question paper has five parts namely A, B, C, D and E.  Answer all the 
parts.  

2) PART  A has 15 MCQ’s ,5 Fill in the blanks   of 1 mark each. 

3)     Use the graph sheet for question on linear programming in PART E. 
PART  A 

I. Answer ALL the Multiple Choice Questions    151 = 15 

1. The element needed to be added to the relation R={(1,1), (1,3), (2,2),(3,3) } on  

      A = {1, 2, 3} so that the relation is neither symmetric nor transitive  

      A) (2, 3)                 B) (3, 1)                    C) (1, 2)                D) (3, 2) 

2. The graph of the function 𝑦 = cos−1 𝑥  is the mirror image of the graph of the   
     function y = cosx along the line  
       A) x = 0                B) y = x                     C) y = 1                D) y = 0 
 

3. The value of  tan−1(√3) + sec−1(−2)   is equal to  

        𝐴) π                               B) 
2π

3
                                        C) −

π

3
                         D) 

π

3
 

 

4. If A and B are matrices of order 3 × 2 and 2 × 2 respectively, then which of the    

    following are defined 

      A) AB            B) BA                         C) A2                   D) A + B 

5.  A square matrix A  is invertible if A  is 

    A) Null matrix                                                     B) Singular matrix 

    C) skew symmetric matrix of order 3                   D) Non-Singular matrix 

6. If  𝑦 = sin−1(𝑥√𝑥), then  
𝑑𝑦

𝑑𝑥
 = 

     A) 
1

√1−𝑥3
             B) 

2√𝑥

3√1−𝑥3
            C) 

3√𝑥

2√1−𝑥3
           D)

−3√𝑥

2√1−𝑥3
. 

    7. If y =  𝑥a+ 𝑎x + 𝑎a for some fixed a > 0 and x > 0, then 
𝑑𝑦

𝑑𝑥
=     

        (A)  𝑎𝑥a−1+ 𝑎xloga + 𝑎𝑎a−1                                      B) 𝑎𝑥a−1+ 𝑎xloga         

     C) 𝑎𝑥a−1+ 𝑥𝑎x−1 + 𝑎𝑎a−1                                  D)  𝑎𝑥a−1+ 𝑎xloga + 𝑎a  . 

 

 

 



8.  Consider the following statements for the given function y=f(x) defined on an  

      interval I and c∈ I, at x = c 

I. 𝑓′(𝑐) = 0 and 𝑓"(𝑐) < 0 ⟹ f attains local maxima 

II. 𝑓′(𝑐) = 0 and 𝑓"(𝑐) > 0 ⟹ f attains local minima 

III. 𝑓′(𝑐) = 0 and 𝑓"(𝑐) = 0 ⟹ f attains both maxima and minima  

  A) I and II are true                                             B) I and III are true    

  C) II and III are true                                           D) all are false  

   9.  If each side of a cube is x units, then the rate of change of its surface area  

        with respect to side is 

A) 12x                        B) 6x                     C) 6x2                D) 3x2 

   10. Statement 1: The anti-derivative of (
1

√1+𝑥2 
) with respect to x  is   

                            
𝑥

2
√1 + 𝑥2 +

1

2
log|𝑥 + √1 + 𝑥2| + 𝐶. 

    Statement 2: The derivative of  
𝑥

2
√1 + 𝑥2 +

1

2
log|𝑥 + √1 + 𝑥2| + 𝐶  

                          with respect to x   is  
1

√1+𝑥2 
 .       

      A)   Statement 1 is true, and Statement 2 is false. 

        B) Statement 1 is true, and Statement 2 is true, Statement 2 is correct     

          explanation for Statement 1     

        C) Statement 1 is true, and Statement 2 is true, Statement 2 is not a correct     

          explanation for Statement 1           

        D) Both statements are false. 

 

11. The degree of the differential equation (
d2y

dx2)
3

+ (
dy

dx
)

2

+ sin (
dy

dx
) + 1 = 0 is 

     A) 2                      B)  3                    C) 5                  D) not defined 

 

12. The position vector of a point which divides the join of points with position   

     vectors 3𝑎⃗ − 2𝑏⃗⃗ and 𝑎⃗ + 𝑏⃗⃗ externally in the ratio 2 : 1 is 

      A) 
5𝑎⃗⃗

3
          B) 4𝑎⃗ − 𝑏⃗⃗  C) 4𝑏⃗⃗ − 𝑎⃗          D) 2𝑎⃗ +𝑏⃗⃗ 

 

13. If a vector 𝑎⃗ makes angles with 
𝜋

3
 with 𝑖̂  and  

𝜋

4
 with 𝑗̂  and an acute   

      angle 𝜃 with 𝑘̂, then θ is  

     A)  
𝜋

6
           B) 

𝜋

4
              C) 

𝜋

3
            D) 

𝜋

2
 

 

14. Find the angle between the lines whose direction ratios are a, b, c and 
      b – c, c – a, a – b is 

      A)  450         B)  300             C)  600          D)  900 

 

 



15. If A and B are two independent events such that 𝑃(𝐴) =
1

4
  and 𝑃(𝐵) =

1

2
  

       then P(neither A nor  B)   

      A) 
1

3
                        B) 

3

8
                C) 

7

8
        D) 

1

2
 . 

 
 II. Fill in the blanks by choosing the appropriate answer  from those  

      given in the bracket (-2,  
𝟓

𝟐
,  0,  1,  2,  

𝟑

𝟐
 )                     51 = 5 

16. The number of all possible orders of matrices with 13 elements is ____ 

17. If y = 5 cos x – 3 sin x, then  
𝑑2𝑦

𝑑𝑥2 + 𝑦 =_____ 

18. If the function f given by f (x) = 𝑥2 + ax + 1 is increasing on [1, 2], then the  

      value of ‘a’ is greater than ____________ 

    19.

2

1

| |x dx =_________ 

    20. If A and B are any two events such that  P(A) + P(B) – P(A and B) =P(A), then  
          P(A|B) is________ 

PART   B 

Answer any SIX questions                            6 2=12 

21. Write the simplest form of  tan−1 (√
1−𝑐𝑜𝑠𝑥

1+𝑐𝑜𝑠𝑥
) , 0 < 𝑥 < 𝜋. 

22. Prove that  2 sin−1 3

5
= tan−1 24

7
. 

23. If F(x)= [
𝑐𝑜𝑠𝑥 −𝑠𝑖𝑛𝑥 0
𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥 0

0 0 1
], then show that F(x) F(y) = F(x + y).  

 

24. Find the equation of line joining (1, 2) and (3, 6) using determinants. 

25. Differentiate sin , 0xx x  with respect to x. 

26. Find the intervals in which the function 𝑓 given by 𝑓(𝑥) = 𝑥2𝑒−𝑥 is increasing.  

27. Find 2( 1) logx x dx+ .
.               

28.Verify the function 𝑦 =mx is the solution of 
𝑑𝑦

𝑑𝑥
− 𝑦 = 0, x ≠ 0. 

29. Find the distance between the lines  𝑟 = 𝑖̂ + 2 𝑗̂ - 4 𝑘̂ + 𝜆 (2𝑖̂ + 3 𝑗̂ + 6 𝑘̂)  

   and  𝑟 = 3𝑖̂ + 3𝑗̂ - 5 𝑘̂ + 𝜇(2𝑖̂ + 3 𝑗̂ + 6 𝑘̂) . 

 

 

 

 



 

PART  C 

Answer any SIX questions                      6 3= 18 

30.  Let f : X →Y be a function. Define a relation R in X given by 
      R = {(a, b): f(a) = f(b)}. Examine whether R is an equivalence relation or not. 

31.  If  𝑥3 + 𝑥2𝑦 + 𝑥𝑦2 + 𝑦3 = 81, then find 
𝑑𝑦

𝑑𝑥
. 

32.  The length 𝑥 of a rectangle is decreasing at the rate of 3 cm/min and the  

       width 𝑦 is increasing at the rate of 2 cm/min. When 𝑥 = 10 cm and 𝑦 = 6 cm,  

       find the rate of change of the perimeter of the rectangle. 

33. Find the integral of  
2 2

1

a x+
 with respect to x . 

34. If the vertices A, B and C of a triangle are (1, 2, 3), (−1, 0, 0) and (0, 1, 2)  

      respectively, then find the angle ∠𝐴𝐵𝐶. 

35. Find the area of the rectangle, whose vertices are 
1

A -i + j+4k ,
2

 
 
 

 
1

4 ,
2

B i j k
 
+ + 

 
    

       
1

4
2

C i j k
 
− + 

 
 and 

1
4

2
D i j k
 
− − + 
 

. 

36. Find the vector equation of the line passing through the point (1, 2, – 4) and 

       perpendicular to the two lines:  
x−8 

3
 = 

y+19

−16
 = 

z−10

7
 and  

x−15

3
 = 

y – 29 

8
 = 

z−5

−5
. 

37. An urn contains 5 red and 5 black balls. A ball is drawn at random, its colour 
is noted and is returned to the urn. Moreover, 2 additional balls of the colour 
drawn are put in the urn and then a ball is drawn at random. What is the 

probability that the second ball is red. 
 

38. Three coins are tossed simultaneously. Consider the Event E ‘three heads or 
three tails’, F ‘at least two heads and G ‘at most two heads’. Of the pairs (E,F), 
(E, G) and (F, G), which are independent? Which are dependent? 

PART  D 

 Answer any FOUR  questions        4 5 = 20 

39. Let f : N →Y be a function defined as f (x) = 4x + 3, where, 

     Y =  {y ∈ N: y = 4x + 3 for some x ∈ N}. Show that f is invertible. Find the  

     inverse of f.  

40. If 

0 6 7

6 0 8

7 8 0

 
 

= −
 
 − 

A , 

0 1 1

1 0 2

1 2 0

 
 

=
 
  

B  and 

2

2

3

 
 

= −
 
  

C ,  

      calculate AB, AC and A(B + C). Verify that ( )+ = +A B C AB AC . 

 



 

41. Solve the following system of linear equations by matrix method:  

       2x + y + z = 1,      x – 2y – z = 
3

2
  and       3y – 5z = 9. 

42.  If x = a (cos t + t sin t) and y = a (sin t – t cos t), find 
𝒅𝟐𝒚

𝒅𝒙𝟐. 

43.  Find 
4

2( 1)( 1)

x
dx

x x− +
. 

 

44.  Find the area of the region bounded by the line y = 3x + 2, the x-axis and  
       the ordinates x = –1 and x = 1 by integration method. 

 
45.  Find the equation of a curve passing through the origin given that the slope   

       of the tangent to the curve at any point (x, y) is equal to the sum of the  

       ordinates of the point. 

PART E 

Answer the following  questions:      

46. (a) Prove that ( )
( )

−




= 






a

a

0

a

2 f x dx,    if f(x) is even
f x dx

0,                 if f(x) is odd

 

     and evaluate  




−


2

7

2

sin x dx  

OR

 

       Solve the following linear programming problem graphically:  

       Minimize and maximize  𝑍 = 𝑥 + 2𝑦, subject to constraints  

       𝑥 + 2𝑦 ≥ 100, 2𝑥 − 𝑦 ≤ 0,  2𝑥 + 𝑦 ≤ 200  𝑎𝑛𝑑   𝑥, 𝑦 ≥ 0.     

                                                                                                                           

                                                                                                                6                            

47.  If matrix A= [
2 −1 1

−1 2 −1
1 −1 2

] satisfying A3-6A2+9A-4I=O, then evaluate  𝐴−1. 

OR 

 If 𝑓(𝑥) = {

𝑘 cos 𝑥

𝜋−2𝑥
 , 𝐼𝑓 𝑥 ≠

𝜋

2

3,     𝑖𝑓 𝑥 =
𝜋

2

 is continuous at 𝑥 =
𝜋

2
,  find k .                          4 

       

************* 
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35 MATHEMATICS

 : :

1.	�    A, B, C, D  E   .    .

2.	�  - - A  15    5    .

3.	�  -  - A              
.

4.	��  - - E        .

5.	��  - - F      .

  – A

I.	       :	�  (15 × 1 = 15)

	 1)	� f : R →→ R  g : R →→ R   f (x) = sinx  g(x) = x2  , 
fog 

		  a) x2sinx		  b) (sinx)2

		  c) sin(x2)		  d) 
sinx

x2

	 2)	�  1 :     .

		   2 :     .

		      .

		  a)  1    2 .	 		  b)  1    2 

		  c)  1    2 	 		  d)  1    2 .
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	 3)	� A  3 × 4    ATB  BAT  ,  
 B  

		  a) 4 ×× 3		  b) 3 ×× 4

		  c) 3 ×× 3		  d) 4 ×× 4

	 4)	� A  3 × 3    |A| = 5 , |A(adjA) |   

		  a) 216			   b) 5

		  c) 25			   d) 125

	 5)	 y = cos–1(sinx) , dy
dx

 

		  a) –1			   b) 1

		  c) 0			   d) 
pp
2

	 6)	� y = log5x  , dy
dx

 

		  a) 
1

x
			   b) logx5

		  c) 
1

xloge
5

		  d) 
loge

x

5

	 7)	� f (x) = x2 – 4x + 6   

		  a) (– ∞∞, 2)		  b) (2, ∞∞)

		  c) [2, ∞∞)		  d) (– ∞, ∞∞, ∞)

	 8)	�    , t  Scm    
S = t3 + 3t2 + 6t – 18 ,    

		  a) 3 cm/sec.		 b) 18 cm/sec.

		  c) 8 cm/sec.		 d) 6 cm/sec.

	 9)	 ∫∫ex (1 + tanx + tan2x)dx =

		  a) tanx + C 		  b) extanx + C

		  c) exsecx + C	 d) secx + C
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	 10)	 ,    

		  a) 2			   b) 3

		  c) 4			   d) 1

	 11)	�     3  – 2    +  ,     

 2 : 1     

		  a) 			   b) 4  – 

		  c) 			   d)  + 4

	 12)	   ABC 

		

A B

C

		     ?	

		  a) AB  + BC  + CA = O 	 b) AB  + BC  – AC  = O

		  c) AB  – CB  + CA = O 	 d) AB  + BC  – CA = O

	 13)	�     a, ba, b, γγ     

sin2aa + sin2bb + sin2 γγ  

		  a) 2			   b) 1

		  c) 3			   d) –1
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	 14)	� 52         . 
    

		  a) 23
102

			  b) 25
102

		  c) 
25
104 			  d) 

1
4

	 15)	� P(A|B) > P(A) ,    ?

		  a) P(A∩∩B) < P(A).P(B)	 b) P(B|A) < P(B)

		  c) P(B|A) > P(B)	 d) P(B|A) = P(A)

II.	�         .� (5 × 1 = 5)

 [0, 4, 11, 3, 5, 1]

	 16)	� tan2(sec–12) + cot2(cosec–13)   _______

	 17)	� x = _______ , f (x) = |x – 5|  ,  .

	 18)	  = _______.

	 19)	 | × |2 + | . |2 = 144  | | = 4 , | | = ________.

	 20)	 P(B) = 
5
12, P(A∩∩B) = 

1
3   P(A|B) = 

K
5 ,  K = ________

  – B

	      :� (6 × 2 = 12)

	 21)	 cos–1 (4x3 – 3x) = 3cos–1 x , x ∈ ∈ [
1
2 , 1]  .

	 22)	� A =  , II =   A + A' = II,  ‘aa’  .
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	 23)	�     (–2, –3), (3, 2)  (–1, –8) ,   
  .

	 24)	� x  , sin2x + cos2y = 1  .

	 25)	 dx  .

	 26)	� x logx  + y = 
2logx

x
    (Integrating factor)   

.

	 27)	�   =    = ,     
,   .

	 28)	�          
.

	 29)	�   (Unbiased)    . ‘  
 ’   A  ‘   ’   B , A  
B   .

   – C

	     :� (6 × 3 = 18)

	 30)	�    N   R  R = { (x, y) |y = x + 5  x < 4}  
 R, ,      .

	 31)	   .

	 32)	 yx = xy ,   .

	 33)	�      9  ..  .     
10 ..       .

	 34)	� 2x3 – 24x + 107      [1, 3]  .
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	 35)	  dx  .

	 36)	�  , ,    , |  | = 3, |  | = 4  |  | = 5,    

  , |  +  +  |  .

	 37)	�   = (  + 2  + ) + ll (  –  + )   = (2  –  – ) + µ µ (2  +  + 2 ),    

  .

	 38)	�      ,    

  .     ¾   

  ¼ .       

¼  ,       

    ? 

  – D

	         :	�  (4 × 5 = 20)

	 39)	� A = R – {3}  B = R – {1} .  f : A → B  f (x) = ,  , 

f  -    . f    .

	 40)	� A =  
0 6 7
–6 0 8
7 –8 0

 , B = 
0 1 1
1 0 2
1 2 0

  C = 
2

–2
3

  

, AC, BC  (A–B)C  .  (A – B)C = AC – BC  

.

	 41)	       .

		  x – y + 2z = 7

		  3x + 4y –5z = –5

		  2x – y + 3z = 12.

	 42)	 x = a (cosθθ + θθsinθθ)  y = a (sinθθ – θθcosθ)θ) ,  
d2y

dx2   = 
1

aθθ  sec3θθ  .
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	 43)	� x   
a2 – x2 

1   ,    dx  
.

	 44)	� y = cosx, , x = 0  x = 2ππ     
.

	 45)	� (0, 0)        dy
dx

=ex sinx  
  .

   – E

	    :

	 46)	�         dx   

.								        (6)


		�        Z = 3x + 2y,   

 .    .
		  2x + y ≤ ≤ 50

		  x + 2y ≤ ≤ 40 
		  x ≥≥ 0, y ≥≥ 0.

	 47)	 A =   II =  ,	�  (4) 

		  A2 – A + 2II = 0  .    A–1 .



		  f (x) = 
,

,




   x =   ,

		  k   .
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  – F

(   )(   )

	 12)	�   OA OB OC, ,  ,      , 

   ?	

		  a) AB  + BC  + CA = O 	 b) AB  + BC  – AC  = O

		  c) AB  – CB  + CA = O 	 d) AB  + BC  – CA = O
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(English Version)

Instructions :

1.	� The question paper has five parts namely A, B, C, D and E. Answer all the parts.

2.	� The PART – A has 15 multiple choice questions and 5 fill-in-the-blank questions.

3.	 For PART – A questions, only the first written answers will be considered for evaluation.

4.	� Use the graph sheet for question on Linear Programming Problem in PART – E.

5.	� PART – F is only for Visually-Challenged Students.

PART – A

I.	 Answer all the multiple choice questions:	�  (15 × 1 = 15)

	 1)	 If  f : R →→ R and g : R →→ R are given by f (x) = sinx and g(x) = x2, then the fog is

		  a) x2sinx		  b) (sinx)2

		  c) sin(x2)		  d) 
sinx

x2

	 2)	� Statement 1 : Matrix  is scalar matrix.

		  Statement 2 : Every scalar matrix is a diagonal matrix.

		  Choose the correct answer from the options given below.

		  a) Statement 1 is false and Statement 2 is true

		  b) Statement 1 is true and Statement 2 is false

		  c) Statement 1 is false and Statement 2 is false

		  d) Statement 1 is true and Statement 2 is true

	 3)	� If A is a matrix of order 3 × 4 and B is a matrix, such that ATB and BAT are both 

defined, then the order of matrix B is

		  a) 4 ×× 3		  b) 3 ×× 4

		  c) 3 ×× 3		  d) 4 ×× 4
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	 4)	� Let A be a non-singular matrix of order 3 × 3 and |A| = 5, then |A(adjA) | is 

		  a) 216			   b) 5

		  c) 25			   d) 125

	 5)	 If y = cos–1(sinx), then dy
dx

 is

		  a) –1			   b) 1

		  c) 0			   d) 
pp
2

	 6)	� If y = log5x, then 
dy
dx

 is

		  a) 
1

x
			   b) logx5

		  c) 
1

xloge
5

		  d) 
loge

x

5

	 7)	� The function f given by f (x) = x2 – 4x + 6 is increasing in the interval

		  a) (– ∞∞, 2)		  b) (2, ∞∞)

		  c) [2, ∞∞)		  d) (– ∞, ∞∞, ∞)

	 8)	� A particle moving in a straight line covers a distance S cm in time t sec. is given 

by S = t3 + 3t2 + 6t – 18, the  initial velocity of a particle is

		  a) 3 cm/sec.		 b) 18 cm/sec.

		  c) 8 cm/sec.		 d) 6 cm/sec.

	 9)	 ∫∫ex (1 + tanx + tan2x)dx =

		  a) tanx + C 		  b) extanx + C

		  c) exsecx + C	 d) secx + C
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	 10)	 The degree of the differential equation  is

		  a) 2			   b) 3

		  c) 4			   d) 1

	 11)	� The position vector of the point which divides the join of two points with position 

vectors 3  – 2  and  +  in the ratio 2 : 1 internally is 

		  a) 			   b) 4  – 

		  c) 			   d)  + 4

	 12)	 For the given triangle ABC,

		

A B

C

		  which of the following is not true?	

		  a) AB  + BC  + CA = O 	 b) AB  + BC  – AC  = O

		  c) AB  – CB  + CA = O 	 d) AB  + BC  – CA = O

	 13)	� If a line makes angles a, ba, b, γγ with the positive direction of the co-ordinate axes, 

then the value of sin2aa + sin2bb + sin2 γγ is

		  a) 2			   b) 1

		  c) 3			   d) –1
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	 14)	� Two cards are drawn at random and without replacement from a pack of  

52 playing cards. The probability that both the cards are red is

		  a) 23
102

			  b) 25
102

		  c) 
25
104 			  d) 

1
4

	 15)	� If P(A|B) > P(A), then which of the following is correct?

		  a) P(A∩∩B) < P(A).P(B)	 b) P(B|A) < P(B)

		  c) P(B|A) > P(B)	 d) P(B|A) = P(A)

II.	� Fill in the blanks by choosing the appropriate answer from those given in the bracket:

(5 × 1 = 5)

[0, 4, 11, 3, 5, 1]

	 16)	� The value of tan2(sec–12) + cot2(cosec–13) is _______

	 17)	� If f (x) = |x – 5|, then f is continuous but not differentiable at x = _______.

	 18)	  = _______.

	 19)	 If | × |2 + | . |2 = 144 and | | = 4, then | | = ________.

	 20)	 If P(B) = 
5
12, P(A∩∩B) = 

1
3  and P(A|B) = 

K
5 , then K = ________.

PART – B

	 Answer any six questions:� (6 × 2 = 12)

	 21)	 Prove that cos–1 (4x3 – 3x) = 3cos–1 x , x ∈∈[
1
2 , 1].

	 22)	� If A = , II =  and A + A' = II, find the value of aa.
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	 23)	� Find the area of the triangle whose vertices are (–2, –3), (3, 2) and (–1, –8) using 

determinants.

	 24)	� Differentiate sin2x + cos2y = 1 with respect to x.

	 25)	 Evaluate: dx.

	 26)	 Find the integrating factor (IF) of the differential equation xlogx  + y = 
2logx

x
.

	 27)	� Find the area of Parallelogram whose adjacent sides are given by the vectors  

		   =  and  = .

	 28)	� Find the angle between the pair of lines given by  and 

.

	 29)	� An unbiased die is thrown twice. Let the event A be 'odd number on the first throw' 

and B be the event 'odd number on the second throw'. Check the independence 

of the events A and B.

PART – C

	 Answer any six questions:� (6 × 3 = 18)

	 30)	 Determine whether the relation R in the set N of natural numbers defined as

		  R = { (x, y) |y = x + 5 and x < 4} is reflexive, symmetric and transitive.

	 31)	 Prove that

		  .

	 32)	 If yx = xy, then find .

	 33)	� The volume of a cube is increasing at a rate of 9 cm3/sec. How fast is the surface 

area increasing when length of an edge is 10 cm?
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	 34)	� Find the absolute maximum value of 2x3 – 24x + 107 in the interval [1, 3].

	 35)	 Find  dx.

	 36)	� Let ,  and  be three vectors such that |  | = 3, |  | = 4, |  | = 5 and each one of 

them being perpendicular to the sum of the other two, find |  +  +  |.

	 37)	� Find the shortest distance between the lines  = (  + 2  + ) + ll (  –  + ) and

		    = (2  –  – ) + µ µ (2  +  + 2 ).

	 38)	� In answering a question on a multiple choice test, a student either knows the 

answer or guesses. Let ¾ be the probability that he knows the answer and ¼ 
be the probability that he guesses. Assuming that a student who guesses the 

answer will be correct with probability ¼. What is the probability that the student 

knows the answer given that he answered it correctly?

PART – D

	      Answer any four questions:	�  (4 × 5 = 20)

	 39)	� Let A = R – {3} and B = R – {1}. If f : A → B is a function defined by f (x) = , then 

show that f is one-one and onto. Also find f –1.

	 40)	� If A =  
0 6 7
–6 0 8
7 –8 0

 , B = 
0 1 1
1 0 2
1 2 0

 and C = 
2

–2
3

 calculate AC, BC and (A–B)C.  

Also verify (A – B)C = AC – BC.

	 41)	 Solve the following system of linear equations using matrix method.

		  x – y + 2z = 7

		  3x + 4y –5z = –5

		  2x – y + 3z = 12.

	 42)	 If x = a (cosθθ + θθsinθθ) and y = a (sinθθ – θθcosθ)θ), then show that 
d2y

dx2   = 
1

aθθ  sec3θθ.



35

15P.T.O.

	 43)	 Find the integral of 
a2 – x2 

1  with respect to x and hence evaluate  dx.

	 44)	 Find the area bounded by the curve y = cosx between x = 0 and x = 2ππ.

	 45)	� Find the equation of a curve passing through the point (0, 0) and whose  

differential equation is dy
dx

 = ex sinx.

PART – E

	 Answer the following questions:�

	 46)	 Prove that  and hence evaluate  dx.� 6

Or 

		  Solve the following linear programming problem graphically.

		  Maximise Z = 3x + 2y, subject to the constraints,

		  2x + y ≤ ≤ 50

		  x + 2y ≤ ≤ 40 and

		  x ≥≥ 0, y ≥≥ 0.

	 47)	 If A =  and II = , show that	�  4 

		  A2 – A + 2II = 0. Using this equation, find A–1. 

Or

		  Find the value of k so that the function

		  f (x) =   is continuous at x = .
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PART – F

(For Visually-Challenged Students only)

	 12)	� If OA OB OC, ,  are position vectors of the vertices of a triangle in the given 

order. Which of the following is not true?9

		  a) AB  + BC  + CA = O 	 b) AB  + BC  – AC  = O

		  c) AB  – CB  + CA = O 	 d) AB  + BC  – CA = O

__________
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« s̈ÁUÀ- A 

I. J¯Áè §ºÀÄ DAiÉÄÌAiÀÄ ¥Àæ±ÉßUÀ½UÉ GvÀÛj¹. (15 × 1 = 15) 

 1) MAzÀÄ UÀt A AiÀÄ°è ¸ÀA§AzsÀ R  ¥Àæw¥sÀ®£ÀªÁUÀ¨ÉÃPÁzÀgÉ 

  a) ¥ÀæwAiÉÆAzÀÄ Aa ∈  EgÀÄªÁUÀ Raa ∈),(    

  b) AiÀiÁªÀÅzÁzÀgÉÆAzÀÄ Aa ∈  EgÀÄªÁUÀ Raa ∈),(   

  c) Rba ∈),(  EgÀÄªÁUÀ Rab ∈),(  

  d) Rba ∈),(  ªÀÄvÀÄÛ Rcb ∈),(  EgÀÄªÁUÀ Rca ∈),(  

 2) 





−

2
1sin 1  gÀ ¥ÀæzsÁ£À ¨É¯ÉAiÀÄÄ 

  a) 
2
π   b) 

3
π   

  c) 
4
π   d) 

6
π  

 3) ¥ÀnÖ - I £ÀÄß ¥ÀnÖ - II gÀ eÉÆvÉUÉ ºÉÆA¢¹. 

¥ÀnÖ - I ¥ÀnÖ - II 

A) x1sin−  £À PÉëÃvÀæ i) 





 −

2
,

2
ππ  

B) x1tan−  £À ªÁå¦Û ii) ],0[ π  

C) x1cos−  £À ªÁå¦Û iii) ]1,1[−  

  F PÉ¼ÀUÉ PÉÆnÖgÀÄªÀ DAiÉÄÌUÀ¼À°è ¸ÀjAiÀiÁzÀ GvÀÛgÀªÀ£ÀÄß Dj¹ : 

  a) A-i, B-ii, C-iii b) A-iii, B-ii, C-i 
  c) A-ii, B-i, C-iii d) A-iii, B-i, C-ii 
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 4) jiaij −= 2  JA§ CA±ÀUÀ½gÀÄªÀ ][ ijaA =  JA§ ªÀiÁvÀÈPÉAiÀÄÄ 2 × 2 
zÀeÉðAiÀÄ ªÀiÁvÀÈPÉAiÀiÁzÁUÀ A  = 

  a) 







21
32

 b) 







23
01

 

  c) 







22
11

 d) 







12
21

 

 5) A  MAzÀÄ 3 × 3 zÀeÉðAiÀÄ ¥Àæw¯ÉÆÃªÀÄ PÉÆÃ±ÀªÁVzÁÝUÀ Aadj  = 

  a) A   b) A3  

  c) 3A   d) 2A  

 6) xxf 2cos)( =  DVzÀÝ°è 





′

4
πf  =  

  a) 2  b) –2 
  c) 2   d) 2−  

 7) PÉÆnÖgÀÄªÀ avÀæPÉÌ F PÉ¼ÀV£À ºÉÃ½PÉ 1 ªÀÄvÀÄÛ ºÉÃ½PÉ 2 UÀ¼À£ÀÄß ¥ÀjUÀtÂ¹. 

 
  ºÉÃ½PÉ 1 : 1=x  gÀ°è )(xfy =  £À JqÀ ¤µÀá£ÀßªÀÅ –1 DVgÀÄvÀÛzÉ. 

  ºÉÃ½PÉ 2 :  x = 1 gÀ°è )(xfy =  ¤µÀá£ÀßvÉ ºÉÆA¢gÀÄvÀÛzÉ. 

  F PÉ¼ÀV£ÀªÀÅUÀ¼À°è ¸ÀjAiÀiÁzÀÄzÀÝ£ÀÄß DAiÉÄÌ ªÀiÁr. 
  a) ºÉÃ½PÉ 1 ¸ÀjAiÀiÁVzÉ, ºÉÃ½PÉ 2 vÀ¥ÁàVzÉ 
  b) ºÉÃ½PÉ 1 vÀ¥ÁàVzÉ, ºÉÃ½PÉ 2 ¸ÀjAiÀiÁVzÉ 
  c) ºÉÃ½PÉ 1 ªÀÄvÀÄÛ ºÉÃ½PÉ 2, JgÀqÀÆ ¸ÀjAiÀiÁVªÉ 
  d) ºÉÃ½PÉ 1 ªÀÄvÀÄÛ ºÉÃ½PÉ 2, JgÀqÀÆ vÀ¥ÁàVªÉ 
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 8) 3)( xxf = , ]2,2[−∈x  f  GvÀà£ÀßzÀ ¤gÀ¥ÉÃPÉë UÀjµÀ× ¨É¯ÉAiÀÄÄ ____________  

  a) 2  b) 0 
  c) –2  d) 8 

 9)  − dxxxex )cos(sin  = 

  a) xex cos−  b) xex cos  

  c) xex sin  d) xex 2sin  

 10) 02

2

3

3
=++ dx

dy

e
dx

yd
dx

yd  CªÀPÀ®£À ¸À«ÄÃPÀgÀtzÀ ¥ÀæªÀiÁt (ªÀÄlÖ) =  

————————— 

  a) 1  b) 3 
  c) 2  d) ªÁåSÁå¤¸ÀÄªÀÅ¢®è 

 11) kjia ˆ2ˆˆ +−=
→

 ¸À¢±ÀzÀ ¢±Á PÉÆ¸ÉÊ£ïUÀ¼ÀÄ 

  a) 
5

2,
5
1,

5
1 −  b) 

6
2,

6
1,

6
1 −  

  c) 
6
2,

6
1,

6
1 −  d) 

6
2,

6
1,

6
1−  

 12) 3=
→
a , 2=

→
b  ªÀÄvÀÄÛ 6=⋅

→→
ba  DzÁUÀ 

→
a  ªÀÄvÀÄÛ 

→
b  ¸À¢±ÀUÀ¼À £ÀqÀÄ«£À 

PÉÆÃ£ÀªÀÅ _______________ 

  a) 
6
π   b) 

3
π  

  c) 
4
π   d) 

2
π  

 13) ªÀÄÆgÀÄ DAiÀiÁªÀÄzÀ°è y-CPëÀzÀ ¸À«ÄÃPÀgÀtªÀÅ _______________ 

  a) x = 0, y = 0 b) x = 0, z = 0 
  c) y = 0, z = 0 d) y = 0 
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 14) 
3
2)|(,

2
1)( == ABPAP  DzÀgÉ )( BAP ∩  = _______________ 

  a) 
3
1   b) 

2
1  

  c) 1  d) 
5
3  

 15) ¸ÀªÀÄxÀð£É [A]  :  E ªÀÄvÀÄÛ F WÀl£ÉUÀ½UÉ 
5
1)( =EP , 

2
1)( =FP  ªÀÄvÀÄÛ  

 
5
1)|( =FEP  DVzÀÝ°è E ªÀÄvÀÄÛ F UÀ¼ÀÄ À̧évÀAvÀæ 

WÀl£ÉUÀ¼ÁVgÀÄvÀÛªÉ. 

  PÁgÀt [R]  :  WÀl£É E ªÀÄvÀÄÛ F UÀ¼ÀÄ ¸ÀévÀAvÀæªÁVzÀÝ°è )()|( FPEFP =  

  DVgÀÄªÁUÀ PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÀÄ ¸ÀjAiÀiÁVzÉ? 

  a) [A] ¸ÀjAiÀiÁVzÉ ªÀÄvÀÄÛ [R] vÀ¥ÁàVzÉ 

  b) [A] ªÀÄvÀÄÛ [R] JgÀqÀÆ vÀ¥ÁàVªÉ 

  c) [A] ªÀÄvÀÄÛ [R] JgÀqÀÆ ¸ÀjAiÀiÁVªÉ 

  d) [A] vÀ¥ÁàVzÀÄÝ [R] ¸ÀjAiÀiÁVzÉ 

II. DªÀgÀtzÀ°è PÉÆnÖgÀÄªÀ DAiÉÄÌUÀ½AzÀ ¸ÀÆPÀÛªÁzÀ GvÀÛgÀªÀ£ÀÄß Dj¹ PÉ¼ÀV£À  
©lÖ ¸ÀÜ¼ÀUÀ¼À£ÀÄß vÀÄA©j.   (5 × 1 = 5) 

 [0,  2,   1,   
9
5 ,  –1,  6] 

 16) 















− −−

2
3sin)2(seccos 11  EzÀgÀ ¨É¯ÉAiÀÄÄ _______________ 

 17) )(cossin 1 xy −=  DzÀgÉ =
dx
dy _______________ 
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 18) 
13

7

1 dx  EzÀgÀ ¨É¯ÉAiÀÄÄ _______________ 

 19) ji ˆˆ +  ¸À¢±ÀzÀ ji ˆˆ −  ªÉÄÃ¯É ¸À¢±ÀzÀ ¨ÁUÀÄ«PÉAiÀÄÄ _______________ 

 20) 
13
4)( =∩ BAP  ªÀÄvÀÄÛ 

13
9)( =BP  DzÀgÉ =′ )|( BAP  _______________ 

« s̈ÁUÀ – B 

III. F PÉ¼ÀV£À AiÀiÁªÀÅzÁzÀgÀÆ DgÀÄ ¥Àæ±ÉßUÀ½UÉ GvÀÛj¹. (6 × 2 = 12) 

 21) (1, 2) ªÀÄvÀÄÛ (3, 6)  ©AzÀÄUÀ½AzÀ GAmÁzÀ ¸ÀgÀ¼ÀgÉÃSÉAiÀÄ 
¸À«ÄÃPÀgÀtªÀ£ÀÄß ¤zsÁðgÀPÀªÀ£ÀÄß G¥ÀAiÉÆÃV¹ PÀAqÀÄ»r¬Äj. 

 22) 10=+ yx  DzÀgÉ 0=+
x
y

dx
dy  JAzÀÄ vÉÆÃj¹. 

 23) §zÀ¯ÁUÀÄwÛgÀÄªÀ wædåªÀ£ÀÄß ºÉÆA¢gÀÄªÀ, AiÀiÁªÁUÀ®Æ 
UÉÆÃ¼ÁPÁgÀzÀ°ègÀÄªÀ §®Æ¤£À wædåªÀÅ 10 ¸ÉA.«ÄÃ. DVzÁÝUÀ wædåPÉÌ 
¸ÀA§A¢ü¹zÀAvÉ CzÀgÀ WÀ£À¥sÀ® (volume) zÀ §zÀ¯ÁªÀuÉAiÀÄ ºÉZÀÑ¼ÀzÀ 
zÀgÀªÀ£ÀÄß PÀAqÀÄ»r¬Äj. 

 24) 307264)( 23 +−−= xxxxf  GvÀà£ÀßªÀÅ QëÃtÂ¸ÀÄªÀ CAvÀgÁ¼ÀªÀ£ÀÄß 
PÀAqÀÄ»r¬Äj. 

 25)  ⋅ dxxx )(sinlogcot  PÀAqÀÄ»r¬Äj. 

 26) 02

2
=+ y

dx
yd  CªÀPÀ®£À ¸À«ÄÃPÀgÀtPÉÌ, GvÀà£Àß xbxay cossin +=  ¸ÁªÀiÁ£Àå 

¥ÀjºÁgÀªÉÃ JAzÀÄ vÁ¼É£ÉÆÃr. 
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 27) kjibkjia ˆ3ˆˆ2,ˆˆˆ +−=++=
→→

 ªÀÄvÀÄÛ kjic ˆˆ2ˆ +−=
→

 DzÀgÉ ¸À¢±À  
→→→

+− cba 32  UÉ ¸ÀªÀiÁ£ÁAvÀgÀ KPÀ ¸À¢±ÀªÀ£ÀÄß PÀAqÀÄ»r¬Äj. 

 28) 
2

3
2

2
3
1 −=−=

−
− z

k
yx  ªÀÄvÀÄÛ 

5
6

1
1

3
1

−
−=−=− zy

k
x  gÉÃSÉUÀ¼ÀÄ ¥ÀgÀ¸ÀàgÀ 

®A§ªÁVzÀÝ°è k AiÀÄ  ¨É¯ÉAiÀÄ£ÀÄß PÀAqÀÄ»r¬Äj.  

  29) MAzÀÄ ºÀÆfAiÀÄ°è 10 PÀ¥ÀÄà ªÀÄvÀÄÛ 5 ©½ ZÉAqÀÄUÀ½ªÉ, ºÀÆf¬ÄAzÀ 
JgÀqÀÄ ZÉAqÀÄUÀ¼À£ÀÄß, MAzÀgÀ £ÀAvÀgÀ ªÀÄvÉÆÛAzÀgÀAvÉ, ZÉAqÀ£ÀÄß ¥ÀÅ£ÀB 
ºÀÆfAiÀÄ°è ºÁPÀzÉ vÉUÉAiÀÄ¯ÁVzÉ. JgÀqÀÆ ZÉAqÀÄUÀ¼ÀÄ PÀ¥ÀÄà 
§tÚzÁÝVgÀÄªÀ ¸ÀA¨sÀªÀ¤ÃAiÀÄvÉ JµÀÄÖ? 

« s̈ÁUÀ – C 

IV. F PÉ¼ÀV£À AiÀiÁªÀÅzÁzÀgÀÆ DgÀÄ ¥Àæ±ÉßUÀ½UÉ GvÀÛj¹j. (6 × 3 = 18) 

 30) ªÁ¸ÀÛ«PÀ ¸ÀASÁåUÀt  £À°è ¸ÀA§AzsÀ R £ÀÄß }:),{( 3babaR ≤=  JAzÀÄ 
ªÁåSÁå¤¹zÀgÉ, CzÀÄ ¥Àæw¥sÀ®£À, ¸ÀªÀiÁAUÀvÀ ªÀÄvÀÄÛ ªÁºÀPÀ 
¸ÀA§AzsÀUÀ¼ÁVªÉAiÉÄÃ JAzÀÄ ¥ÀjÃQë¹. 

 31) 





+






=






 −−−

5
3cos

13
5sin

16
63tan 111  JAzÀÄ ¸Á¢ü¹. 

 32) 







− 21

51
 ªÀiÁvÀÈPÉAiÀÄ£ÀÄß ¸ÀªÀiÁAUÀ ªÀÄvÀÄÛ C¸ÀªÀiÁAUÀ ªÀiÁvÀÈPÉUÀ¼À 

ªÉÆvÀÛªÉAzÀÄ ¸ÀàµÀÖ¥Àr¹. 

 33) 













+=

2
tanlogcos ttax  ªÀÄvÀÄÛ tay sin=  DzÀgÉ 

dx
dy  £ÀÄß PÀAqÀÄ»r¬Äj. 

 34) x ªÀÄvÀÄÛ y JgÀqÀÄ zsÀ£ÁvÀäPÀ ¸ÀASÉåUÀ¼ÁVzÀÄÝ 60=+ yx  ªÀÄvÀÄÛ 3xy  ¨É¯É 
UÀjµÀ×ªÁVgÀ¨ÉÃPÁzÀgÉ, D ¸ÀASÉåUÀ¼À£ÀÄß PÀAqÀÄ»r¬Äj. 
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 35)  ++
dx

xx
x

23
2

2  PÀAqÀÄ»r¬Äj. 

 36) MAzÀÄ wæPÉÆÃ£À ABC  AiÀÄ°è CBA ,,  UÀ¼À ¸ÁÜ£À ¸À¢±ÀUÀ¼ÀÄ kji ˆ2ˆˆ +− , 

kjkj ˆ3ˆ,ˆˆ2 ++  DVzÀÝ°è, D wæPÉÆÃ£ÀzÀ «¹ÛÃtðªÀ£ÀÄß PÀAqÀÄ»r¬Äj. 

 37) zÀvÀÛ ¸À¢±À 
→
b  UÉ ¸ÀªÀiÁ£ÁAvÀgÀªÁV ºÁUÀÆ zÀvÀÛ ©AzÀÄ«£À ªÀÄÆ®PÀ 

ºÁzÀÄºÉÆÃUÀÄªÀ gÉÃSÉAiÉÆAzÀgÀ ¸À«ÄÃPÀgÀtªÀ£ÀÄß ¸À¢±À gÀÆ¥ÀzÀ°è 

¥Àæw¥Á¢¹ (derive). 

 38) PÉÆnÖgÀÄªÀ JgÀqÀÄ MAzÉÃ jÃwAiÀÄ qÀ§âUÀ¼À°è, qÀ§â I gÀ°è JgÀqÀÄ a£ÀßzÀ 
£ÁtåUÀ¼ÀÄ, qÀ§â II gÀ°è MAzÀÄ a£ÀßzÀ £Átå ªÀÄvÀÄÛ MAzÀÄ ¨É½îAiÀÄ £Átå 
EªÉ. M§â ªÀåQÛAiÀÄÄ MAzÀÄ qÀ§âªÀ£ÀÄß AiÀiÁzÀÈaÒPÀªÁV DAiÉÄÌ ªÀiÁqÀÄªÀ£ÀÄ 
ªÀÄvÀÄÛ MAzÀÄ £ÁtåªÀ£ÀÄß ºÉÆgÀUÉ vÉUÉAiÀÄÄªÀ£ÀÄ. MAzÀÄ ªÉÃ¼É vÉUÉzÀ 
£ÁtåªÀÅ a£ÀßzÁÝVzÀÝgÉ, qÀ§âzÀ°è E£ÉÆßAzÀÄ £ÁtåªÀÅ PÀÆqÁ 
a£ÀßzÁÝVgÀÄªÀ ¸ÀA¨sÀªÀ¤ÃAiÀÄvÉ JµÀÄÖ?  

« s̈ÁUÀ – D 

V. F PÉ¼ÀV£À AiÀiÁªÀÅzÁzÀgÀÆ £Á®ÄÌ ¥Àæ±ÉßUÀ½UÉ GvÀÛj¹. (4 × 5 = 20) 

 39) =A }3{−  ªÀÄvÀÄÛ =B }1{−  DVgÀ°, GvÀà£Àß BAf →:  AiÀÄ£ÀÄß 









−
−=

3
2)(

x
xxf  JAzÀÄ ªÁåSÁå¤¹zÉ. f MAzÀÄ KPÀ-KPÀ ªÀÄvÀÄÛ ªÉÄÃ®t 

GvÀà£ÀßªÉÃ? ¤ªÀÄä GvÀÛgÀªÀ£ÀÄß ¸ÀªÀÄyð¹. 

 40) 















−=
3
4

1
A  ªÀÄvÀÄÛ [ ]121−=B  DzÀgÉ, ABAB ′′=′)(  C£ÀÄß ¥Àj²Ã°¹. 
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 41) 60234 =++ zyx , 90642 =++ zyx , 70326 =++ zyx  ¸À«ÄÃPÀgÀtUÀ¼À£ÀÄß 
PÉÆÃ±ÀzÀ «zsÁ£À¢AzÀ ¸À«ÄÃPÀj¹. 

 42) 21 )(tan xy −=  DzÀgÉ 2)1(2)1( 1
2

2
22 =+++ yxxyx  JAzÀÄ ¸Á¢ü¹. 

 43) GvÀà£Àß 22
1

ax +
 £À C£ÀÄPÀ°vÀªÀ£ÀÄß ‘x’ UÉ C£ÀÄUÀÄtªÁV PÀAqÀÄ»r¬Äj. 

EzÀ£ÀÄß G¥ÀAiÉÆÃV¹  +−
dx

xx 136
1

2  £ÀÄß PÀAqÀÄ»r¬Äj. 

 44) C£ÀÄPÀ°vÀÀ «zsÁ£À¢AzÀ 222 ayx =+ , ªÀÈvÀÛzÀ «¹ÛÃtðªÀ£ÀÄß 
PÀAqÀÄ»r¬Äj.  

  45) 





 <≤=+

2
0tancos2 πxxy

dx
dyx  CªÀPÀ°vÀ ¸À«ÄÃPÀgÀtzÀ ¸ÁªÀiÁ£Àå 

¥ÀjºÁgÀªÀ£ÀÄß PÀAqÀÄ»r¬Äj. 

« s̈ÁUÀ – E 

VI. F PÉ¼ÀV£À ¥Àæ±ÉßUÀ¼À£ÀÄß GvÀÛj¹j. 

 46)    −=
a a

dxxafdxxf
0 0

)()(  JAzÀÄ ¸Á¢ü¹, CzÀ£ÀÄß G¥ÀAiÉÆÃV¹ 

 +
4

0
)tan1(log

π

dxx  ¨É¯ÉAiÀÄ£ÀÄß PÀAqÀÄ»r¬Äj.  (6) 

CxÀªÁ 

 F PÉ¼ÀV£À gÉÃTÃAiÀÄ ¥ÉÆæÃUÁæ å«ÄAUï ¸ÀªÀÄ¸ÉåAiÀÄ£ÀÄß £ÀPÁëvÀäPÀªÁV ©r¹.  

  

0,0
,02
,60
,1202

≥≥
≥−

≥+
≤+

yx
yx

yx
yx

 

 ¤§AzsÀ£ÉUÉÆ¼À¥ÀlÄÖ G¢ÝµÀÖ GvÀà£Àß yxZ 105 +=  C£ÀÄß UÀjµÀ× ªÀÄvÀÄÛ 
PÀ¤µÀ×UÉÆ½¹. 
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 47) 







−

=
21
13

A  DzÀgÉ OIAA =+− 752  JAzÀÄ ¸Á¢ü¹ ªÀÄvÀÄÛ EzÀ£ÀÄß 

G¥ÀAiÉÆÃV¹ 1−A  £ÀÄß PÀAqÀÄ»r¬Äj.  (4) 

CxÀªÁ 

 








=

≠
−=

2
,3

2
,

2
cos

)( π

π
π

x

x
x
xk

xf  GvÀà£ÀßªÀÅ 
2
π=x  £À°è C«aÒ£ÀßªÁzÀgÉ k AiÀÄ 

¨É¯ÉAiÀÄ£ÀÄß PÀAqÀÄ»r¬Äj.  

   

« s̈ÁUÀ – F 

VII. zÀÈ¶Ö «PÀ®ZÉÃvÀ£À «zÁåyðUÀ½UÁV 

 7) ºÉÃ½PÉ 1 : x = 0 gÀ°è xxf =)(  GvÀà£ÀßzÀ JqÀ ¤µÀá£ÀßªÀÅ –1 DVgÀÄvÀÛzÉ. 

  ºÉÃ½PÉ 2 : x = 0 gÀ°è xxf =)(  GvÀà£ÀßªÀÅ ¤µÀá£ÀßvÉ ºÉÆA¢gÀÄvÀÛzÉ. 

   ªÉÄÃ°£À ºÉÃ½PÉUÀ½UÉ F PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÀÄ ¸Àj? 

  a) ºÉÃ½PÉ 1 ¸ÀjAiÀiÁVzÉ ªÀÄvÀÄÛ ºÉÃ½PÉ 2 vÀ¥ÁàVzÉ 

  b) ºÉÃ½PÉ 1 vÀ¥ÁàVzÉ ªÀÄvÀÄÛ ºÉÃ½PÉ 2 ¸ÀjAiÀiÁVzÉ 

  c) ºÉÃ½PÉ 1 ªÀÄvÀÄÛ 2, JgÀqÀÆ ºÉÃ½PÉUÀ¼ÀÄ ¸ÀjAiÀiÁVªÉ 

  d) ºÉÃ½PÉ 1 ªÀÄvÀÄÛ  2, JgÀqÀÆ ºÉÃ½PÉUÀ¼ÀÄ vÀ¥ÁàVªÉ 

  
 –––––––––––––––– 
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(English Version) 

 Instructions : 1. The question paper has five Parts namely A, B, C, D  
and E. Answer all parts.  

    2. PART-A has 15 M.C.Q.’s, 5 Fill in the blanks of 1 mark 
each. 

    3. For PART-A questions, only the first written answers will 
be considered for awarding marks. 

     4. Use graph sheet for question on Linear Programming in 
PART-E.  

     5. For questions having figure / graph, alternate questions are 
given at the end of question paper in separate PART-F for 
visually challenged students. 

PART – A 

I. Answer all the multiple choice questions : (15 × 1 = 15) 

 1) A relation R in a set A is called Reflexive relation if 

  a) Raa ∈),(  for all Aa ∈   

  b) Raa ∈),(  for atleast one Aa ∈  

  c) Rba ∈),(  implies Rab ∈),(  

  d) Rba ∈),(  and Rcb ∈),(  implies Rca ∈),(  

 2) The principal value of 





−

2
1sin 1  is 

  a) 
2
π   b) 

3
π   

  c) 
4
π   d) 

6
π  
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 3) Match List - I with List - II. 

List - I List - II 

A) Domain of x1sin−  i) 





 −

2
,

2
ππ  

B) Range of x1tan−  ii) ],0[ π  

C) Range of x1cos−  iii) ]1,1[−  

  Choose the correct answer from the options given below : 

  a) A-i, B-ii, C-iii b) A-iii, B-ii, C-i 

  c) A-ii, B-i, C-iii d) A-iii, B-i, C-ii 

 4) For a 2 × 2 matrix ][ ijaA =  whose elements are given by jiaij −= 2  then 
A  is equal to 

  a) 







21
32

 b) 







23
01

 

  c) 







22
11

 d) 







12
21

 

 5) Let A be a nonsingular matrix of order 3 × 3, then Aadj  is equal to 

  a) A   b) A3  

  c) 3A   d) 2A  

 6) If xxf 2cos)( = , then 





′

4
πf  is  

  a) 2  b) –2 

  c) 2   d) 2−  



  35 (NS) 
-13-

 7) For the given figure consider the following statements 1 and 2 : 

 
  Statement 1 :  Left hand derivative of )(xfy =  at 1=x  is –1. 

  Statement 2 :  The function )(xfy =  is differentiable at x = 1. 

  Then which of the following are true? 
  a) Statement 1 is true, Statement 2 is false 
  b) Statement 1 is false, Statement 2 is true 
  c) Both Statements 1 and 2 are true 
  d) Both Statements 1 and 2 are false 

 8) The absolute maximum value of the function f given by 3)( xxf = , 
]2,2[−∈x  is 

  a) 2  b) 0 
  c) –2  d) 8 

 9)  − dxxxex )cos(sin  is  

  a) xex cos−  b) xex cos  

  c) xex sin  d) xex 2sin  

 10) The degree of differential equation 02

2

3

3
=++ dx

dy

e
dx

yd
dx

yd  is 

  a) 1  b) 3 
  c) 2  d) not defined 
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 11) The direction cosines of the vector kjia ˆ2ˆˆ +−=
→

 are 

  a) 
5

2,
5
1,

5
1 −  b) 

6
2,

6
1,

6
1 −  

  c) 
6
2,

6
1,

6
1 −  d) 

6
2,

6
1,

6
1−  

 12) The angle between two vectors 
→
a  and 

→
b  with 3=

→
a , 2=

→
b   and 

6=⋅
→→
ba  is 

  a) 
6
π   b) 

3
π  

  c) 
4
π   d) 

2
π  

 13) The equation of y-axis in space is 

  a) x = 0, y = 0 b) x = 0, z = 0 
  c) y = 0, z = 0 d) y = 0 

 14) If 
3
2)|(,

2
1)( == ABPAP  then )( BAP ∩  is 

  a) 
3
1   b) 

2
1  

  c) 1  d) 
5
3  

 15) Assertion [A] : For two events E and F if 
5
1)( =EP , 

2
1)( =FP  and 

5
1)|( =FEP  then E and F are independent events. 

  Reason [R] : If E and F are two independent events then 
)()|( FPEFP =  

  Then which of the following are true? 
  a) [A] is true but [R] is false b) Both [A] and [R] are false 
  c) Both [A] and [R] are true d) [A] is false but [R] is true 
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II. Fill in the blanks by choosing the appropriate answer from those given in the 
bracket :     (5 × 1 = 5) 

 [0,  2,   1,   
9
5 ,  –1,  6] 

 16) The value of 















− −−

2
3sin)2(seccos 11  is _________. 

 17) If )(cossin 1 xy −=  then =
dx
dy __________.  

 18) The value of  =
13

7
1dx  _________. 

 19) The projection of vector ji ˆˆ +  along the vector ji ˆˆ −  is __________. 

 20) If 
13
4)( =∩ BAP  and 

13
9)( =BP  then =′ )|( BAP  _________. 

PART – B 

III. Answer any six of the following questions : (6 × 2 = 12) 

 21) Find the equation of the line through the points (1, 2) and (3, 6) using 
determinants. 

 22) If 10=+ yx  then show that 0=+
x
y

dx
dy . 

 23) A balloon which is always remains spherical has a variable radius. Find 
the rate at which its volume is increasing with radius when the radius is 
10 cms. 

 24) Find the interval in which the function given by 307264)( 23 +−−= xxxxf  
is decreasing. 

 25) Find  ⋅ dxxx )(sinlogcot . 

 26) Verify that the function xbxay cossin +=  is a solution of differential 

equation 02

2
=+ y

dx
yd . 
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 27) If kjibkjia ˆ3ˆˆ2,ˆˆˆ +−=++=
→ 

 and kjic ˆˆ2ˆ +−=
→

 then find unit vector 

parallel to the vector 
→→→

+− cba 32 . 

 28) If the lines 
2

3
2

2
3
1 −=−=

−
− z

k
yx  and 

5
6

1
1

3
1

−
−=−=− zy

k
x  are 

perpendicular to each other, then find the value of k. 

 29) An urn contains 10 black and 5 white balls. Two balls are drawn from the 
urn one after the other without replacement. What is the probability that 
both drawn balls black? 

PART – C 

IV. Answer any six of the following questions : (6 × 3 = 18) 

 30) Check whether the relation R in  defined by }:),{( 3babaR ≤=  is 
reflexive, symmetric and transitive. 

 31) Prove that 





+






=






 −−−

5
3cos

13
5sin

16
63tan 111 . 

 32) Express 







− 21

51
 as the sum of a symmetric and a skew-symmetric 

matrix. 

 33) Find 
dx
dy  if 














+=

2
tanlogcos ttax  and tay sin= . 

 34) Find the two positive numbers x and y such that 60=+ yx  and 3xy  is 
maximum. 

 35) Evaluate  ++
dx

xx
x

23
2

2 . 

 36) Find the area of triangle ABC where position vectors of A, B, C are 
kji ˆ2ˆˆ +− , kjkj ˆ3ˆ,ˆˆ2 ++  respectively. 
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 37) Derive the equation of a line in space through a given point and parallel to 

a given vector 
→
b  in the vector form. 

 38) In two identical boxes, box I contains 2 gold coins, while box II contains 
one gold and one silver coin. A person chooses a box at random and 
takes out a coin. If the coin is of gold, what is the probability that the other 
coin in the box is also a gold? 

PART – D 

V. Answer any four of the following questions : (4 × 5 = 20) 

 39) If =A }3{−  and =B }1{−  and BAf →:  is a function defined by 









−
−=

3
2)(

x
xxf . Is f one-one and onto? Justify your answer. 

 40) If 















−=
3
4

1
A  and [ ]121−=B , verify that ABAB ′′=′)( . 

 41) Solve the following system of linear equations by matrix method 
60234 =++ zyx , 90642 =++ zyx , 70326 =++ zyx . 

 42) If 21 )(tan xy −=  then show that 2)1(2)1( 1
2

2
22 =+++ yxxyx . 

 43) Find the integral of 22
1

ax +
 with respect to ‘x’ and hence find 

 +−
dx

xx 136
1

2 . 

 44) Find the area of circle 222 ayx =+  by method of integration. 

 45) Solve the differential equation 





 <≤=+

2
0tancos2 πxxy

dx
dyx . 
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PART – E 
VI. Answer the following questions :  

 46) Prove that   −=
a a

dxxafdxxf
0 0

)()(  and hence evaluate  +
4

0
)tan1(log

π

dxx . 

    (6) 
OR 

 Solve the following Linear Programming Problem graphically : 
 Minimise and Maximise yxZ 105 +=    
 Subject to  

 

.0,0
,02
,60
,1202

≥≥
≥−

≥+
≤+

yx
yx

yx
yx

 

 47) If 







−

=
21
13

A , show that OIAA =+− 752  and hence find 1−A .  (4) 

OR 
 Determine the value of k if  

 








=

≠
−=

2
,3

2
,

2
cos

)( π

π
π

x

x
x
xk

xf  

 is continuous at 
2
π=x . 

PART – F 

VII. For visually challenged students only 

 7) If Statement 1 : Left hand derivative of xxf =)(  at x = 0 is –1. 
  Statement 2  : The derivative of xxf =)(  exists at x = 0. 

   Then which of the following is true? 
  a) Statement 1 is true, Statement 2 is false 
  b) Statement 1 is false, Statement 2 is true 
  c) Statement 1 and 2 both are true 
  d) Statement 1 and 2 both are false 

———————— 
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