
   

  

OCTOBER 2013 U/ID 32351/UCMA 

Time : Three hours Maximum : 100 marks 

PART A — (10 × 3 = 30 marks) 

Answer any TEN questions. 

Each questions carries 3 marks. 

1. If βα ,  and γ  are the roots of the equation 

023 =+++ rqxpxx , find the equation whose 

roots are 
βα
1

,
1

 and 
γ
1
. 

 βα ,  ©ØÖ® γ  Gß£Ú 023 =+++ rqxpxx  GßÓ 

\©ß£õmiß ‰»[PÍõ°ß 
βα
1

,
1

, 
γ
1

 CÁØøÓ 

‰»[PÍõP öPõsh \©ß£õmøh PõsP.  

2. Diminish the roots of the equation 

0423 234 =−+−+ xxxx  by 2. 

 0423 234 =−+−+ xxxx  GßÓ \©ß£õmiß 
‰»[PøÍ Cµsk SøÓUP QøhUS® \©ß£õmøh 
PõsP.  

(8 pages) 
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3. Show that
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\©øÚ {¹¤.  

4. Show that ( )
A

AA
A

2

3

tanh31

tanhtanh3
3tanh

+
+= . 

 ( )
A

AA
A

2

3

tanh31

tanhtanh3
3tanh

+
+=  Gß£øu {¹¤.  

5. Write the expansion of θ6sin . 

 θ6sin – ß Â›øÁ GÊxP.  

6. Show that the matrix 
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1
 is 

orthogonal. 
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 ÷©ØPsh Ao Jº ö\[Szx Ao 

GÚU Põmk.  
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7. Let { }1,1 −=G . If G with respect to usual 

multiplication is a cyclic group, find its generators.  

 { }1,1 −=G . ö£¸UPÀ ö\¯¼ø¯ ö£õ¸zx Jº \UPµ 

S»©õ°ß Auß ¤Ó¨£õUQø¯ GÊxP. 

8. Find the value of ( )15φ , where ( )nφ  in a Euler phi 

function. 

 ( )nφ  GßÓ B´»º – ø£ \õº¦US ( )15φ – ß ©v¨¦ 

Põs. 

9. Show that ( )5mod1340 ≡ . 

 ( )5mod1340 ≡  GÚU Põmk. 

10. Find the value of ( )i43log + . 

 ( )i43log +  – ß ©v¨¦ PõsP. 

11. Write a formula find the sum of n terms  

of the series, ( ) ( ) ....2coscoscos +++++ βαβαα  

( ) ..1cos +−++ βα n  

 ( ) ( ) ....2coscoscos +++++ βαβαα
( ) ..1cos +−++ βα n  GßÓ öuõh›ß n EÖ¨¦PÎß 

TkuÀ Põn Áõ´£õmøh GÊxP.  
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12. Find the sum of the series. 
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  ÷©ØPsh öuõh›ß 

TkuÀ PõsP.  

PART B — (5 × 6 = 30 marks) 

Answer any FIVE questions. 

Each questions carries 6 marks.  

13. Solve the equation  

 0327273 2456 =−−+−+ xxxxx . 

 0327273 2456 =−−+−+ xxxxx  GßÓ 
\©ß£õmøh wº. 

14. Sum to infinity the series  

 .....
32.24.16

27.21.15

24.16

21.15

16

15 +++   

 .....
32.24.16

27.21.15

24.16

21.15

16

15 +++  GßÓ öuõh›ß Tkuø» 

P¢uÈ Áøµ PõsP.  

[P.T.O.]



 U/ID 32351/UCMA 5

15. Expand θθ 24 cossin  in a series of cosines of 

multiples of θ . 

 θθ 24 cossin – ß Â›øÁ θ –ß ©h[SPÎß 
öPõø\ßPÍõP Â›zx GÊxP. 

16. Find the eigen values of the matrix 














 −

322

121

101

. 

 














 −

322

121

101

÷©ØPsh Ao°ß IPß ©v¨¦PøÍ 

PõsP.  

17. Let G  be the group of all real 2×2 matrices 










dc

ba
 with 0≠− bcad  under matrix 

multiplication let 








≠∈







= 0/adG

do

ba
H . show 

that H is a subgroup of G.  

 GGß£x GÀ»õ 2×2  Á›ø\²øh¯ ö©´ Gs 

EÖ¨¦PÐøh¯ Ao 








dc

ba
 , 0≠− bcad , 

GAo¨ö£¸UPø»¨ ö£õ¸zx Jº S»® 









≠∈







= 0/adG

do

ba
H  GÛÀH  Gß£x Gß 

EmS»® GÚ {¹¤.  
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18. Find the remainder when 5316  is divided by 7. 

 5316  I 7 BÀ ÁSUPU QøhUS® «v PõsP.  

19. Find the sum to n terms of the series  
..4cos3cos3cos2cos2coscos +++ θθθθθθ ececececec

 

 ..4cos3cos3cos2cos2coscos +++ θθθθθθ ececececec

GßÓ öuõh›ß n EÖ¨¦PÒ TkuÀ PõsP. 

PART C — (4 × 10 = 40 marks) 

Answer any FOUR questions. 

Each questions carries 10 marks. 

20. Find the equation whose roots are the roots of the 

equation 0217683324 234 =++++ xxx  increased 

by 2 and hence solve the given equation.  

 0217683324 234 =++++ xxx  GßÓ \©ß£õmiß 
‰»[PÎ¼¸¢x 2 Tku»õP ‰»[PøÍ öPõsh 
\©ß£õmøh Põs. Cv¼¸¢x ÷©ØPsh 
\©ß£õmøh wº. 

21. Sum to infinity the series  

 ∞++++++ .....
3

321

2

21

1

1 222222

.  

 ∞++++++ .....
3

321

2

21

1

1 222222

 GßÓ  öuõh›ß 

Tkuø» P¢uÈ Áøµ PõsP. 
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22. If ( ) ( )αα sincoscos iriyx +=+ , prove that 
2

1=y  

log 
( )
( )α

α
+
−

x

x

sin

sin
. 

 ( ) ( )αα sincoscos iriyx +=+  GÛÀ 
2

1=y  

( )
( )α

α
+
−

x

x

sin

sin
log  {¹¤. 

23. Test the consistency and solve the system of 

equation 

  32 =++ zyx  

 5232 =++ zyx  

 2553 =+− zyx  

 493 =−+ zyx .  

 RÌUPsh \©ß£õkPÒ ö£õ¸zu•øh¯x GÚU Põmi 
Aøu wº. 

 32 =++ zyx  

 5232 =++ zyx  

 2553 =+− zyx  

 493 =−+ zyx .  
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24. State and prove Largange's  theorem. 

 ö»Uµõg]ß ÷uØÓzøu GÊv {¹¤.  

25. (a) Sum the series  

  ....
3

sin3
3

sin3
3

sin
3

32

2

33 +






+






+






 θθθ
 to n 

terms. 

  ....
3

sin3
3

sin3
3

sin
3

32

2

33 +






+






+






 θθθ
   

  ÷©ØPsh öuõh›ß n EÖ¨¦PÒ TkuÀ PõsP. 

 (b) Sum to infinity the series:  

  ∞++++ ....3sin
2

1
2sin

2

1
sin

2
ααα . 

  ∞++++ ....3sin
2

1
2sin

2

1
sin

2
ααα  GßÓ 

öuõh›ß Tkuø» P¢uÈ Áøµ PõsP.  

––––––––––– 


