
  

F–6190   

U.G. DEGREE EXAMINATION, NOVEMBER 2021 

Mathematics 

Allied : ANCILLARY MATHEMATICS – I  

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define characteristic polynomial of a matrix A . 

 A  GßÓ Ao°ß ]Ó¨¤¯À¦ £À¾Ö¨¦U ÷PõøÁø¯ 
Áøμ¯Ö. 

2. Define Eigen value. 

 IPß ©v¨ø£ Áøμ¯Ö. 

3. Solve : pyx log2
+= . 

 wºUP : pyx log2
+= . 

4. Solve : ( ) 2ppaxy −−= . 

 wºUP :  ( ) 2ppaxy −−= . 

5. If ( ) ,
m

baxy +=  then find ny . 

 ( ) ,
m

baxy += GÛÀ ny &IU PõsP. 

6. Define the curvature of the curve. 

 ÁøÍÁøμ°ß ÁøÍøÁ Áøμ¯Ö. 
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7. Prove that : ( ) ( ) 
+

−

=

a

a

a

dxxfdxxf

0

2  if ( )xf  is an even 

function. 

( )xf  Gß£x Cμmøha \õº¦ GÛÀ 

( ) ( ) 
+

−

=

a

a

a

dxxfdxxf

0

2 GÚ {ÖÄP. 

8. Evaluate :  dxex x4 . 

 ©v¨¤kP :  dxex x4 . 

9. Prove that 




θθ

θθ
θ

4
4

2
2

3
31

tantan1

tantan
tan

ncnc

ncnc
n

+−

+−
=  

 




θθ

θθ
θ

4
4

2
2

3
31

tantan1

tantan
tan

ncnc

ncnc
n

+−

+−
=  GÚ {ÖÄP. 

10. Expand θcos  interms of θ . 

 θcos &øÁ θ &Âß EÖ¨¦PÎÀ Â›ÁõUSP. 

 Part B (5 × 5 = 25) 

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

11. (a) Find the characteristic equation of the matrix 

  















=

021

210

201

A . 
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














=

021

210

201

A  GßÓ Ao°ß ]Ó¨¤¯À¦ 

\©ß£õmøhU PõsP. 

Or 

 (b) Find the eigen values of the matrix 

  

















−

−−

−

=

312

132

226

A . 

   

















−

−−

−

=

312

132

226

A  GßÓ Ao°ß IPß 

©v¨¦PøÍU PõsP. 

12. (a) Solve : 0
2 2

2

2
2

=−−++







−++
x

y
y

x

y
xyp

x

y
yxp . 

   wºUP : 0
2 2

2

2
2

=−−++







−++
x

y
y

x

y
xyp

x

y
yxp . 

Or 

 (b) Solve : ( ) xeyDD =++ 652 .  

   wºUP : ( ) xeyDD =++ 652 . 
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13. (a) If ( )xmy 1sinsin −
= , prove that 

( ) 01 2
12

2
=+−− ymxyyx  and  

  ( ) ( ) ( ) 0121 22
12

2
=−++−− ++ nnn ynmxynyx . 

   ( )xmy 1sinsin −
=  GÛÀ ( ) 01 2

12
2

=+−− ymxyyx  

©ØÖ® ( ) ( ) ( ) 0121 22
12

2
=−++−− ++ nnn ynmxynyx  

GÚ {ÖÄP. 

Or 

 (b) Find the radius of curvature of the curve 

244
=+ yx  at the point ( )1,1 . 

   ( )1,1  GÝ® ¦ÒÎ°À 244
=+ yx  GßÓ 

ÁøÍÁøμ°ß ÁøÍÄ BμzøuU PõsP. 

14. (a) Evaluate :
( )

( ) ( )


+

2

0
2

3
2

3

2
3

cossin

sin
π

dx
xx

x
. 

   ©v¨¤kP: 
( )

( ) ( )


+

2

0
2

3
2

3

2
3

cossin

sin
π

dx
xx

x
. 

Or 

 (b) Evaluate : dxxa +
22 . 

   ©v¨¤kP: dxxa +
22 . 
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15. (a) Prove that : θθθ 68 cos256cos1288cos −=  

  1cos32cos160 24
+−+ θθ . 

   {ÖÄP: θθθ 68 cos256cos1288cos −=  

   1cos32cos160 24
+−+ θθ . 

Or 

 (b) Prove that: .102cos154cos66coscos2 65
+++= θθθθ   

   {ÖÄP: ++= θθθ 4cos66coscos2 65 .102cos15 +θ  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Using Cayley-Hamilton theorem find the inverse of the 

matrix 

















−

−−

−

126

216

227

. 

öP´¼&íªÀhß ÷uØÓzøu £¯ß£kzv 

















−

−−

−

126

216

227

 

GßÓ Ao°ß ÷|º©õÖ Aoø¯U PõsP. 

17. Solve : ( ) xeyD x 4cos16 32
+=+

− . 

 wºUP : ( ) xeyD x 4cos16 32
+=+

− . 
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18. Prove that the radius of curvature at any point of the 

cycloid ( )θθ sin+= ax  and ( )θcos1 −= ay  is 
2

cos4
θ

a . 

 ( )θθ sin+= ax  ©ØÖ® ( )θcos1 −= ay GßÓ E¸Ò 

ÁøÍ°ß G¢u J¸ ¦ÒÎ°¾® Auß ÁøÍÄ 

Bμ®
2

cos4
θ

a  GÚ {ÖÄP. 

19. Evaluate : =

2

0

.sinlog

π

dxxI  

 ©v¨¤kP : =

2

0

.sinlog

π

dxxI  

20. If 
2523

2524tan
=

θ

θ
 show that θ  is approximately equal to 

'581 .  

2523

2524tan
=

θ

θ
GÛÀ θ &Âß ÷uõμõ¯ ©v¨¦ '581 GÚ 

{ÖÄP. 
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