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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021. 

Fourth Semester 

Mathematics   

Skill Based Subject — TRIGONOMETRY, LAPLACE 
TRANSFORMS AND FOURIER SERIES 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. 01  = ___________ ÷μi¯ßì 

 (A) π    (B) 
180

π
 

 (C) 
90
π

   (D) 2π  
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 01  = ___________ radians. 

 (a) π    (b) 
180

π
 

 (c) 
90
π

   (d) 2π  

2. x1sinh−  = ___________. 

 (A) 




 −+ 1log 2xxe  (B) 





 −+± 1log 2xxe  

 (C) 




 ++ 1log 2xxe  (D) 





 ++± 1log 2xxe  

 x1sinh−  = ___________. 

 (a) 




 −+ 1log 2xxe  (b) 





 −+± 1log 2xxe  

 (c) 




 ++ 1log 2xxe  (d) 





 ++± 1log 2xxe  

3. θ  Gß£x ÷μi¯ÛÀ C¸¢uõÀ, θsin  = 

___________. 

 (A) ....
!5!3

53

++− θθθ  (B) ....
32

1
32

−+−+ θθθ  

 (C) ....
32

1
32

++++ θθθ  (D) ....
15
2

3

53

+++ θθθ  



 Code No. : 20594 B Page 3 

 When θ  is expressed in radians, θsin  = 
___________. 

 (a) ....
!5!3

53

++− θθθ  (b) ....
32

1
32

−+−+ θθθ  

 (c) ....
32

1
32

++++ θθθ  (d) ....
15
2

3

53

+++ θθθ  

4. xtanh = ___________. 

 (A) xtan   (B) ( )ixtan  

 (C) ( )ixi tan   (D) ( )ixi tan−  

 xtanh = ___________. 

 (a) xtan   (b) ( )ixtan  

 (c) ( )ixi tan   (d) ( )ixi tan−  

5. ( )xeL 2  = ___________. 

 (A) 
2

1
+s

   (B) 
2

1
−s

 

 (C) 
s
1

   (D) 1 

 ( )xeL 2  = ___________. 

 (a) 
2

1
+s

   (b) 
2

1
−s

 

 (c) 
s
1

   (d) 1 
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6. 





−

s
L 11 ß ©v¨¦ 

 (A) 1   (B) 0 

 (C) x   (D) 
x
1

 

 Value of 





−

s
L 11  is 

 (a) 1   (b) 0 

 (c) x   (d) 
x
1

 

7. ( )axL sinh  ß ©v¨¦ 

 (A) 2s
a

   (B) ( )2as
a

+
 

 (C) 22 as
a
−

  (D) 22 as
a
+

 

 Value of ( )axL sinh  is 

 (a) 2s
a

   (b) ( )2as
a

+
 

 (c) 22 as
a
−

  (d) 22 as
a
+
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8. 







+
−

222
1

bsa
sL ß ©v¨¦ 

 (A) bxa cos   (B) bx
a

cos
1

 

 (C) 






a
bxa cos2  (D) 







a
bx

a
cos

1
2  

 Value of 







+
−

222
1

bsa
sL  is 

 (a) bxa cos   (b) bx
a

cos
1

 

 (c) 






a
bxa cos2  (d) 







a
bx

a
cos

1
2  

9. ( )xf  J¸ Cμmøh \õº£õP C¸UP ( )xf −  = 

___________. 

 (A) ( )xf    (B) – ( )xf  

 (C) ( )2xf    (D) – ( )2xf  

 ( )xf  is an even function of ( )xf −  = ___________. 

 (a) ( )xf    (b) – ( )xf  

 (c) ( )2xf    (d) – ( )2xf  
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10. ( )ππ ,−  GßÓ CøhöÁÎ°À §›¯º öPÊ na  = 

___________. 

 (A) ( )
−

π

ππ
nxdxxf cos

1
 (B) ( )

−

π

ππ
nxdxxf cos

2
1

 

 (C) 
−

π

ππ
nxdxcos

1
 (D) 

−

π

ππ
nxdxcos

2
1

 

 In the interval ( )ππ ,− , the Fourier Co-efficient 

na = ___________.  

 (a) ( )
−

π

ππ
nxdxxf cos

1
 (b) ( )

−

π

ππ
nxdxxf cos

2
1

 

 (c) 
−

π

ππ
nxdxcos

1
 (d) 

−

π

ππ
nxdxcos

2
1

 

PART B — (5 × 5 = 25 marks) 

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

11. (A) ...sincoscoscos 22
2 +−= − θθθθ nn nCn  GÚ 

{¹¤. 

  Prove that 

   ...sincoscoscos 22
2 +−= − θθθθ nn nCn  

Or 
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 (B) 102cos154cos66coscos2 65 +++= θθθθ  GÚ 

{¹¤. 

  Prove that 

   102cos154cos66coscos2 65 +++= θθθθ . 

12. (A) xx
x
x

2sinh2cosh
tanh1
tanh1 +=

−
+

 GÚ {¹¤. 

  Prove that xx
x
x

2sinh2cosh
tanh1
tanh1 +=

−
+

. 

Or 

 (B) θseccosh =u  GÛÀ 





 +=

24
tanlog

θπ
eu  GÚ 

{¹¤. 

  If θseccosh =u , prove that 







 +=

24
tanlog

θπ
eu . 

13. (A) ( )ttttL 22 sincos2cos ++  PõsP. 

  Find ( )ttttL 22 sincos2cos ++ . 

Or 

 (B) 















+
+−

bs
asL log1  PõsP. 

  Find 















+
+−

bs
asL log1 . 
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14. (A) »õ¨»õì ©õØÔø¯¨ £¯ß£kzv 

xeyy 23' −=+ , ( ) 40 =y  &I wºUP. 

  Using Laplace transform, solve xeyy 23' −=+ , 

given ( ) 40 =y . 

Or 

 (B) ( )( )






++

−

21
11

sss
L  PõsP. 

  Find ( )( )






++

−

21
11

sss
L . 

15. (A) ( )π,·0  GßÓ CøhöÁÎ°À ( ) kxf =  GßÓ 

\õº¦US sine öuõhøμ PõsP.  

  Find the sine series for the function ( ) kxf = , 

π<< x0 . 

Or 

 (B) ( )π,0  GßÓ CøhöÁÎ°À ( ) xxf −= π  GßÓ 

\õº¦US cosine öuõhøμU PõsP. 

  Find the cosine series for the function 

( ) xxf −= π  in the interval ( )π,0 . 
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PART C — (5 × 8 = 40 marks)  

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

16.  (A)  

   1cos32cos160cos256cos1288cos 2468 +−+−= θθθθθ  

  GÚ {¹¤. 

  Prove that 

    1cos32cos160cos256cos1288cos 2468 +−+−= θθθθθ . 

Or 

 (B) ∈n + GÛÀ 

 ( ) ( )[ ]...4cos2coscos
2
1

cos 211 +−+−+= − θθθθ nnCnnCnn
n

 GÚ {¹¤.
 

  When ∈n +,  

 ( ) ( )[ ]...4cos2coscos
2
1

cos 211 +−+−+= − θθθθ nnCnnCnn
n  

  Prove. 
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17. (A)  





 −++


























=







− 22
2

2
2log

1
1 θππ

θ

θ ni
coec

e
Log i  

GÚ {¹¤. 

  Prove that  

  





 −++


























=







− 22
2

2
2log

1
1 θππ

θ

θ ni
coec

e
Log i . 

Or 

 (B) ∞++++ ...3coscos2coscoscoscos1 32 θθθθθθ  

GßÓ •iÄÓõ öuõh›°ß Tmku öuõøPø¯ 

PõsP. 

  Find the sum to infinity the series 

        ∞++++ ...3coscos2coscoscoscos1 32 θθθθθθ . 

18. (A) (i) ( )( ) ( )( ) ( ) ( )0'0'' 2 fsfxfLsxfL −−=  GÚ 

{ÖÄP. 

(ii)  ( ) 








+
−

2
1

2s
sL ß ©v¨ø£U PõsP. 
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  (i) Prove that  

   ( )( ) ( )( ) ( ) ( )0'0'' 2 fsfxfLsxfL −−= . 

  (ii) Find ( ) 








+
−

2
1

2s
sL . 

Or 

 (B) ( ) ( ) 








−+
+−

22
1

12

21

ss
sL ß ©v¨ø£U PõsP. 

  Find the value of ( ) ( ) 








−+
+−

22
1

12

21

ss
sL . 

19. (A) »õ¨»õêß ©õØÓzøu¨ £¯ß£kzv wºUP : 

  xeyyy −=++ 213'4'' ,  ( ) 00 =y , ( ) 10' −=y . 

  Solve by using Laplace transform : 

  xeyyy −=++ 213'4'' , given ( ) 00 =y , ( ) 10' −=y . 

Or 
 (B) »õ¨»õêß ©õØÓzøu¨ £¯ß£kzv wºUP : 

  ty
dt
dx

sin=+ , tx
dt
dy

cos=+  given ( ) 20 =x , 

( ) 00 =y . 

  Solve by using Laplace transform : 

  ty
dt
dx

sin=+ , tx
dt
dy

cos=+  given ( ) 20 =x , 

( ) 00 =y . 
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20. (A) ππ <<− x  GßÓ CøhöÁÎ°À 

( )
∞

= 









 −+=
1

2

2
2 cos1

4
3 n

n

n
nxx π

 GÚU Põmk. 

Cv¼¸¢x 
12

....
3
1

2
1

1
1 2

222

π=−+−  GÚ Á¸Â. 

  Show that 
( )

∞

= 









 −+=
1

2

2
2 cos1

4
3 n

n

n
nxx π

 in 

ππ <<− x . Deduce that 

12
....

3
1

2
1

1
1 2

222

π=−+− . 

Or 

 (B) ( )ππ ,−  GßÓ CøhöÁÎ°À ( ) xxf =  GßÓ 

\õº¤ß §›¯º Â›øÁU PõsP. 

  Find the Fourier Expansion ( ) xxf =  in the 

interval ( )ππ ,− . 

——————— 

 


