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U.G. DEGREE EXAMINATION, NOVEMBER 2019 

Mathematics 

ANCILLARY MATHEMATICS – I 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Show that 
4cossin
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  dx
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I . 

 
4cossin
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  dx
xx

x
I  GÚ {¹¤. 

2. Evaluate  dxxlog . 

  dxxlog &ø¯U PõsP. 

3. If the Eigen values of 
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A  are 2, 2, 3 find 

the eigen values of 1A . 

 2, 2, 3 Gß£Ú 
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A &°ß IPß ©v¨¦PÒ 

GÛÀ 1A &ß IPß ©v¨¦PøÍU PõsP. 
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4. If   is an eigen value of A  then prove that k  is an 

eigen value of kA  where k  is a scalar. 

   Gß£x A &°ß IPß ©v¨¦ GÛÀ k  J¸ vø\°¼¯õP 

C¸US® ÷£õx k &ø¯ kA  °ß IPß ©v¨¦ GÚ {¹¤. 

5. Solve : 0)4( 2  yD . 

 wºUP : 0)4( 2  yD . 

6. Transform the differential equation 

xxyyxyx log22   into a linear equation with 

constant coefficients. 

 xxyyxyx log22   GßÓ ÁøPöPÊ \©ß£õmøh ©õÔ¼ 

öPÊ öPõsh ÷|º÷Põmk \©ß£õhõP ©õØÖP. 

7. Expand ntan . 

 ntan &ø¯ Â›ÁõUSP. 

8. Prove that 1sinhcosh 22  xx . 

 1sinhcosh 22  xx &ø¯ {¹¤. 

9. Find the coefficient of nx  in xexx 22 )321(  . 

 xexx 22 )321(  &ß nx &ß öPÊøÁU PõsP. 

10. Prove that 
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 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Evaluate  
4

0

)tan1log(



 dI . 

   
4

0

)tan1log(



 dI &ø¯U PõsP. 

Or 

 (b) Evaluate 
D

dydxeI x

y

 where D  is the region 

bounded by the straight lines 0;  yxy  and 1x . 

  0;  yxy  ©ØÖ® 1x  GßÓ ÷|º÷PõkPÍõÀ 

AøhUP¨£mh D  GßÓ ¤µõ¢v¯zvØS 


D

dydxeI x

y

&ø¯ PõsP. 

12. (a) Find the rank of the matrix 

























6142

2231

6452

3221
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6142

2231

6452

3221

 GßÓ AoUS uµzøuU PõsP. 

Or 

 (b) Discuss the consistency of the following equations 

and if consistent find the solutions. 

         0;3223;22;122  zyzyxzyxzyx  
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  R÷Ç öPõkUP¨£mh \©ß£õkPÒ Cø\ÄÒÍuõ GÚ 

Bµõ´P ©ØÓ£i Cø\Ä GÛÀ AuÝøh¯ wºÄPøÍU 

PõsP. 

                 0;3223;22;122  zyzyxzyxzyx  

13. (a) Solve : 22 )23( xyDD  . 

  22 )23( xyDD  &ø¯ wºUP. 

Or 

 (b) Solve : xeyDD x sin)42( 2  . 

  wºUP : xeyDD x sin)42( 2  . 

14. (a) Prove that the roots of the equation 

  01448 23  xxx  are 







7
cos
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7

3
cos


 and 

7

5
cos


. 

  01448 23  xxx  GßÓ \©ß£õmiß ‰»[PÒ 









7
cos
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7

3
cos


 ©ØÖ® 

7

5
cos


 GÚ {¹¤. 

Or 

 (b) Show that )1(logcosh 21  xxx e . 

  )1(logcosh 21  xxx e  GÚ {¹¤. 
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15. (a) Prove that 
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Or 

 (b) Calculate 2
1

2
1

)99(.)01.1(   correct to six places of 

decimals. 

  2
1

2
1

)99(.)01.1(  ø¯ BÖ Ch _zu©õP PõsP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Establish a reduction formula for dxxI n
n  sin  where 

Nn  and hence find 
2

0

sin



dxxn . 

 Nn  GÛÀ dxxI n
n  sin &US JkUP® `zvµzøu 

E¸ÁõUS ÷©¾® Av¼¸¢x 
2

0

sin



dxxn &ø¯U PõsP. 

17. Find the eigen values and eigen vectors of the matrix  
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A  GßÓ AoUS IPß ©v¨¦ ©ØÖ® IPß 

öÁUhºPøÍU PõsP. 
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18. Solve : xeyyxyx  242 . 

 wºUP : xeyyxyx  242  

19. (a) If )tan( iBAiyx   then prove that 

12cot222  Axyx . 

 (b) If )sin( iBAiyx   then prove that 

1
cossin 2

2

2

2


A

y

A

x
. 

 (A) )tan( iBAiyx   GÛÀ 12cot222  Axyx  GÚ 

{¹¤. 

 (B) )sin( iBAiyx   GÛÀ 1
cossin 2

2

2

2


A

y

A

x
 GÚ 

{¹¤. 

20. Find the sum to   the series ...
322416

272115

2416

2115

16

15









  

 ...
322416

272115

2416

2115

16

15









  GßÓ öuõh›ß 

TmkzöuõøPø¯U PõsP. 
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