
   

  

OCTOBER 2012 U/ID 32351/UCMA 

Time : Three hours Maximum : 100 marks 

PART A — (10 × 3 = 30 marks) 

Answer any TEN questions. 

Each question carries 3 marks. 

1. Form the biquadratic equation two of whose roots 

are i  and 3 .  

 i  ©ØÖ® 3  C¸ ‰»[PÍõP öPõsh |õßS £i 

\©ß£õmøh PõsP.  

2. Using descarte's rule of signs find the nature of 

roots of the equation 0134 =−+ xx .  

 0134 =−+ xx  GßÓ \©ß£õmiß ‰»[PÎß 
ußø©ø¯ öhº-–Põºhêß Âv ‰»® Bµõ´P.  

3. Simplify:
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−  ÷©ØPsh öuõhøµ 

_¸USP.  

4. Write the expansion of θntan . 

 θntan  – ß Â›øÁ GÊxP.  

5. Show that 
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tan 1  GÚU Põmk.  

6. Show that the matrix 
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i
 is skew-

Hermitian.  
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 GßÓ Ao Gvº– öíºªæ¯ß 

Ao GÚU Põmk.  

7. Using Cayley-Hamilton theorem find 1−A  for the 

matrix 







=

20

01
A .  

 







=

20

01
A  GßÓ Ao°ß ÷|º©õÖ Ao 1−A  I 

öP´¼ – íõªÀhß ÷uØÓzøu £¯ß£kzv Põs.  
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8. If H and K are sub groups of a group G , show that 

KH ∪  need not be a subgroup of G.  

 H  ©ØÖ®  K Gß£Ú G  – ß EmS»[PÒ GßP.  
KH ∪  Gß£x G  ß EmS»©õP C¸PP 

AÁ]¯ªÀø» GÚU Põmk.  

9. Test whether the number 1729 is prime or 

composite. 

 1729 GßÓ Gs £S Gsnõ? AÀ»x £Põ Gsnõ? 
GÚ Bµõ´P.  

10. Show that ( ) ( )( )5mod3232 555 +≡+ . 

 ( ) ( )( )5mod3232 555 +≡+  GÚU Põmk.  

11. Find the value of ( )i+1log .  

 ( )i+1log  – ß ©v¨¦ PõsP.  

12. Find the sum of the series  
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÷©ØPsh öuõh›ß Tkuø» PõsP.  
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PART B — (5 × 6 = 30 marks) 

Answer any FIVE questions. 

Each question carries 6 marks. 

13. Find the sum to infinity the series 
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333
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2
1

333

 ÷©ØPsh öuõh›ß 

Tkuø» Gso¼ Áøµ PõsP.  

14. If α , β , γ  are the roots of the equation 

03 =++ rqxx , form the equation whose roots are 

γα
αγ

βγ
β 2222

,
++ r

 and 
αβ

βα 22 +
.  

 α , β  ©ØÖ® γ  Gß£Ú 03 =++ rqxx  GßÓ 

\©ß£õmiß ‰»[PÒ GÛÀ 
γα

αγ
βγ

β 2222

,
++ r

 ©ØÖ® 

αβ
βα 22 +

 – I ‰»[PÍõP öPõsh \©ß£õmøh 

GÊxP.   

15. Show that  

 θθθθθ cos7cos56cos112cos647cos 357 −+−=   

 θθθθθ cos7cos56cos112cos647cos 357 −+−=  

GÚU Põmk.  

[P.T.O.]
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16. Show that 
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 Jº A»S \õº¢u Ao GÚU Põmk.  

17. Show that ( )Hba mod≡  is a equivalence relation 

where H  is a subgroup of G. 

 G – ß EmS»® H  GÛÀ ( )Hba mod≡  Jº \©õÚ 

öuõhº¦ GÚ {¹¤.  

18. Show that 
( )

2
14

π+−
=

n
i ei  where n is an integer. 

 
( )

2
14

π+−
=

n
i ei  , n  •Ê Gs GÚU Põmk.  

19. Sum the series.  

 ( ) ( ) ++++++ ....2sinhsinhsinh yxyxx  to n  term. 

  ( ) ( ) ++++++ ...2sinhsinhsinh yxyxx  

÷©ØöPõsh  öuõh›À n  EÖ¨¦PÎß TkuÀ PõsP.  
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PART C — (4 × 10 = 40 marks) 

Answer any FOUR questions. 

Each question carries 10 marks. 

20. Find an approximate root (correct to two decimals) 

between 1 and 2 for the equation 0133 =+− xx  

using Horner's method.  

 0133 =+− xx  GßÓ \©ß£õmiØS ÷uõµõ¯©õÚ 
‰»zøu C¸ u\© v¸zu©õP 1 ©ØÖ® 2 
GsPÐUQøh°À íõºÚº •øÓ ‰»® PõsP.  

21. Increase the roots of the equation 

0487116 234 =++−− xxxx  by 1 and hence solve 

it.  

 0487116 234 =++−− xxxx  GßÓ \©ß£õmiß 
‰»[PÎ¼¸¢x 1 AvP©õP ö£ØÓ ‰»[PøÍ 
öPõsh \©ß£õmøh Põs, CvÛßÖ ÷©ØPsh 
\©ß£õmøh wº.  

22. Show that  

 ( )θθθθθθ cos33cos35cos7cos
64

1
sincos 43 +−−= . 

 ( )θθθθθθ cos33cos35cos7cos
64

1
sincos 43 +−−=  

÷©ØPsh \©øÚ {¹¤.  
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23. Find characteristic  roots and corresponding 

characteristic vectors for the matrix 
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 ÷©ØPsh Ao°ß ]Ó¨¤¯À¦ 

‰»[PÒ ©ØÖ® ]Ó¨¤¯À¦ öÁUhºPøÍ PõsP.  

24. State and prove Wilson's theorem.  

 ÂÀ\Ûß ÷uØÓzøu GÊv {¹¤.  

25. Separate into real and imaginary parts 

( )iyx +−1tan .                                                             

 ( )iyx +−1tan  – ß ö©´ ©ØÖ® PØ£øÚ £SvPøÍ 

GÊxP.  

––––––––––– 


