
 

  

  Reg. No. : ...........................................  

Code No. : 20345 B  Sub. Code : JAMA 21/ 
     SAMA 21/AAMA 21 

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

Second/Fourth Semester 

Mathematics — Allied  

VECTOR CALCULUS AND FOURIER SERIES 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. kujuiuf


325 −+=  GÛÀ 
du
fd

&ß ©v¨¦ 

 (A) kujiu


2310 −+  (B) kujiu


325 −+  

 (C) kujuiu


2310 −+  (D) kujiu


310 −+  

 If kujuiuf


325 −+=  then 
du
fd

 is 

 (a) kujiu


2310 −+  (b) kujiu


325 −+  

 (c) kujuiu


2310 −+  (d) kujiu


310 −+  
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2. kzjyixr


++=  GÛÀ r⋅∇ &ß ©v¨¦ 

 (A) 0   (B) 1 

 (C) 2   (D) 3 

 If kzjyixr


++= , then r⋅∇  is 

 (a) 0   (b) 1 

 (c) 2   (d) 3 

3.  
1

0 2

x

x

dydx  = ___________. 

 (A) 
2
1

   (B) 
3
1

 

 (C) 
3
2

   (D) 
2
3

 

  
1

0 2

x

x

dydx = ___________. 

 (a) 
2
1

   (b) 
3
1

 

 (c) 
3
2

   (d) 
2
3

 



 

 Code No. : 20345 B Page 3 

 

4. 9222 =++ zyx  GßÓ ÷PõÍzuõÀ Aøh£k® £Sv 

D GÛÀ 
D

dxdydz &ß ©v¨¦ 

 (A) 36π    (B) π
3
4

 

 (C) 324π   (D) 972π  

 The value of 
D

dxdydz  where D is the region 

bounded by the sphere 9222 =++ zyx  

 (a) 36π    (b) π
3
4

 

 (c) 324π   (d) 972π  

5. jxiyF


−= , C Gß£x ( )0,0  ©ØÖ® ( )1,1 &I 

CønUS® ÷|º÷Põk GÛÀ  ⋅
C

rdF  = 

___________. 

 (A) 
2
1

   (B) 0  

 (C) 1   (D) 2 

 If C is the straight line joining ( )0,0  and ( )1,1  

then the value of  ⋅
C

rdF  where jxiyF


−=  is 

 (a) 
2
1

   (b) 0 

 (c) 1   (d) 2 
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6. S Gß£x V&Ia _ØÔ²ÒÍ ‰i¯ ÷©Ø£Sv ©ØÖ® 

kczjbyiaxf


++=  GÛÀ  ⋅
S

dSnf &ß ©v¨¦ 

___________. 

 (A) 3V   (B) 0 

 (C) ( ) Vcba 3++  (D) ( )Vcba ++  

 If S is any closed surface enclosing a volume V and 

kczjbyiaxf


++=  then  ⋅
S

dSnf  is ___________. 

 (a) 3V   (b) 0 

 (c) ( ) Vcba 3++  (d) ( )Vcba ++  

7. ì÷hõUì ÷uØÓ® Cøn¨£x 

 (A) ÷Põmkz öuõøP°hÀ ©ØÖ® Cμmøhz 

öuõøP°hÀ     

 (B) ÷Põmkz öuõøP°hÀ ©ØÖ® ÷©Ø£μ¨¦z 

öuõøP°hÀ 

 (C) Cμmøhz öuõøP°hÀ ©ØÖ® ÷©Ø£μ¨¦z 

öuõøP°hÀ    

 (D) ÷©Ø£μ¨¦z öuõøP°hÀ ©ØÖ® öPõÒÍÍÄz 

öuõøP°hÀ 
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 Stoke’s theorem connects 

 (a) Line integral and double integral     

 (b) Line integral and surface integral 

 (c) Double integral and surface integral    

 (d) Surface integral and volume integral 

8. C Gß£x 122 =+ yx  GÝ® Ámh® GÛÀ 

( ) +−
C

xdydxyx 2 &ß ©v¨¦ ___________. 

 (A) π    (B) 2π  

 (C) 3π    (D) 4π  

 If C is the circle 122 =+ yx  then ( ) +−
C

xdydxyx 2  

is ___________. 

 (a) π    (b) 2π  

 (c) 3π    (d) 4π  

9. ( ) xxf = , ππ <<− x  GßÓ \õº¤ß §›¯º SnP®  

0a  = ___________. 

 (A) 0   (B) 1 

 (C) π    (D) 2π  
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 The value of the Fourier Coefficient 0a  for the 

function ( ) xxf = , ππ <<− x  is 

 (a) 0   (b) 1 

 (c) π    (d) 2π  

10. ‘n’ J¸ •Ê Gs GÛÀ πncos  = ___________. 

 (A) 0   (B) –1 

 (C) +1   (D) ( )n1−  

 For any integer n, πncos  = ___________. 

 (a) 0   (b) –1 

 (c) +1   (d) ( )n1−  

PART B — (5 × 5 = 25 marks) 

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

11. (A) ( ) kzxjxizy


cossin +++=∇φ  GÛÀ φ &I 
PõsP. 

  If ( ) kzxjxizy


cossin +++=∇φ  then find φ .  

Or 

 (B) kzjyixr


++=  GÛÀ ( )rrn×∇ &IU PõsP. 

  If  kzjyixr


++= , then find ( )rrn×∇ . 
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12. (A)  =
π θ

θθ
0

cos

0

sin
a

drdrI &I ©v¨¤kP. 

  Evaluate  =
π θ

θθ
0

cos

0

sin
a

drdrI . 

Or 

 (B)   
+

++=
a x yx

zyx dydxdzeI
log

0 0 0

&I ©v¨¤kP. 

  Evaluate   
+

++=
a x yx

zyx dydxdzeI
log

0 0 0

. 

13. (A) C Gß£x ( )0,0,0  ¼¸¢x ( )3,1,2  Áøμ EÒÍ 

÷|º÷Põk  ©ØÖ® ( ) kzjyxzixf


+−+= 23 2  

GÛÀ  ⋅
C

rdf &I PõsP. 

  Find  ⋅
C

rdf  where ( ) kzjyxzixf


+−+= 23 2  

along the straight line from ( )0,0,0  to 

( )3,1,2 . 

Or 
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 (B) S Gß£x 0=z , 5=z &I EÒÍhUQ¯ E¸øÍ 

1622 =+ yx &ß ÷©Ø¦Ó® ©ØÖ® 

kzyjxizf


23−+=  GÛÀ  ⋅
S

dSnf &ß ©v¨¦ 

PõsP. 

  Evaluate  ⋅
S

dSnf  where kzyjxizf


23−+=  

and S is the surface of the cylinder 

1622 =+ yx  included in the first octant 

between 0=z  and 5=z . 

14. (A) ‘C’ Gß£x ( )0,0 , ( )0,2 , ( )2,2 , ( )2,0  BQ¯ 

¦ÒÎPøÍ Ea]PÍõP öPõsh \xμ® GÛÀ 

( ) ( ) −+−
C

dyxyydxxyx 2232  Gß£uØS QŸÛß 

÷uØÓzøua \›£õºUP. 

  Verify Green’s theorem for 

( ) ( ) −+−
C

dyxyydxxyx 2232  where C is the 

square with vertices ( )0,0  , ( )0,2 , ( )2,2  and 

( )2,0 . 

Or 
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 (B) C Gß£x 422 =+ yx ; 2=z  GßÓ ÁøÍÄ 
GÛÀ ì÷hõUêß ÷uØÓzøu¨ £¯ß£kzv 

( ) −+
C

x dzydydxe 2 &ß ©v¨¦ PõsP. 

  Evaluate by using Stoke’s Theorem 

( ) −+
C

x dzydydxe 2  where C is the curve 

422 =+ yx ; 2=z . 

15. (A) ( ) cxf =  GßÓ \õº¤ß, 0&¼¸¢x π  Áøμ 

EÒÍ Ãa\zvÀ Sine öuõhøμU PõsP. 

  Find a sine series for the function ( ) cxf =  in 

the range 0 to π . 

Or 

 (B) ( )




≤≤−
<≤−

=
π

π
x
x

xf
0;1

0;1
 GÛÀ 

( ) 



 +++−= ....

5
5sin

3
3sin

sin
4 xxxxf

π
 GÚ 

{¹¤. 

  If ( )




≤≤−
<≤−

=
π

π
x
x

xf
0;1

0;1
 then prove 

that ( ) 



 +++−= ....

5
5sin

3
3sin

sin
4 xxxxf

π
.  
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PART C — (5 × 8 = 40 marks)  

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

16. (A) (i) ( )1,1,0  GßÓ ¦ÒÎ°À kji


−+ 22  GßÓ 

vø\°À  32 yzxyx ++=φ  

Gß£uØPõÚ vø\ ÁøPU öPÊøÁU 

PõsP. 

(ii) kzjyixr


++=  GÛÀ 3

1
r
r

r
−=






∇  GÚ 

{¹¤. 

  (i) Find the directional derivative of 
32 yzxyx ++=φ  at ( )1,1,0  in the 

direction of kji


−+ 22 . 

  (ii) Prove that 3

1
r
r

r
−=






∇  where 

kzjyixr


++= .  

Or 
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 (B) f  Gß£x £õ´ÁØÓx GÛÀ 

ffcurlcurlcurlcurl 4∇=  GÚ {ÖÄP. 

  If f  is solenoidal then prove that 

ffcurlcurlcurlcurl 4∇= .  

17. (A) Cμmøh öuõøP°hø»¨ £¯ß£kzv 

222 ryx =+  GßÓ Ámhzvß £μ¨£ÍÄ PõsP. 

  Find the area of the circle 222 ryx =+  by 

using double integral. 

Or 

 (B) azyx =++ ; 0=x ; 0=y , 0=z   BQ¯ 

uÍ[PÍõÀ Aøh£k® £Sv D GÛÀ 

( )dxdydzzyx
D
 ++ 222 &I ©v¨¤kP. 

  Evaluate ( )dxdydzzyx
D
 ++ 222 , where D is 

the region bounded by the planes 

azyx =++ ; 0=x ; 0=y  and 0=z . 
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18. (A) ( ) kzjyxzixF


+−+= 23 2  GßÓ \Uv¦»zvÀ 

( )0,0,0  ©ØÖ® ( )3,1,2  CønUS® ÷Põk 

ÁÈ¯õP |P¸® ö£õ¸Îß ö\¯ÀvÓøÚU 

PõsP. 

  Find the work done in moving a particle in a 

force field given by ( ) kzjyxzixF


+−+= 23 2  

along the line joining the points ( )0,0,0  to 

( )3,1,2 . 

Or 

 (B) ( ) kjyxiyzxf


22 23 +−−=  ©ØÖ® S Gß£x 

0=x ; 0=y ; 0=z ; ax = ; ay = , az =  

BQ¯ÁØÓõÀ Aøh£k® PÚ\xμ® GÛÀ 

 ⋅ dSnf &ß ©v¨¦ PõsP. 

  Evaluate  ⋅ dSnf  where 

( ) kjyxiyzxf


22 23 +−−=  and S is the surface 

of the cube bounded by 0=x ; 0=y ; 0=z ; 

ax = ; ay =  and az = . 
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19. (A) S Gß£x 222 ayx =+ ; 0=z , 4=z  
BQ¯ÁØÓõÀ E¸ÁõÚ E¸øÍ¨ £Sv ©ØÖ® 

kzjxiyf


2++=  GÛÀ Põêß Â›Ä 
÷uØÓzøua \›£õº. 

  Verify Gauss divergence theorem for 

kzjxiyf


2++=  for the cylindrical region S 

given by 222 ayx =+ ; 0=z  and 4=z . 

Or 

 (B) ( ) kzyjyziyxf


222 −−−=  ©ØÖ® S Gß£x 

1222 =++ zyx  GßÓ ÷PõÍzvß ÷©À 

AøμuÍ®, C Gß£x Auß GÀø» GÛÀ 

ì÷hõUêß ÷uØÓzøua \›£õº. 

  Verify Stoke’s Theorem for 

( ) kzyjyziyxf


222 −−−=  where S is the 

upper half surface of the sphere 

1222 =++ zyx  and C is the boundary. 
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20. (A) ( ) 2xxf = ; ππ ≤≤− x  GßÓ \õº¦US L§›¯º 

öuõhøμU PõsP. 

  Find the Fourier series for the function 

( ) 2xxf =  where ππ ≤≤− x . 

Or 

 (B) ( )




<≤−
<<−+

=
ππ

ππ
xx
xx

xf
0,2

0,2
 GßÓ \õº¦US 

L§›¯º öuõhøμU Põs. ÷©¾® 

8
....

5
1

3
1

1
1 2

222

π=+++  GÚ FQUP. 

  Find the Fourier series for the function 

( )




<≤−
<<−+

=
ππ

ππ
xx
xx

xf
0if2

0if2
. Hence deduce 

that 
8

....
5
1

3
1

1
1 2

222

π=+++ . 

——————— 

 


