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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer. 

1. If kzjyixr


++=  then r×∇  = ——————. 

 (a) 0  (b) 1 

 (c) 0   (d) 3 
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2. The unit normal to the curved surface of the 
cylinder 0;422 ==+ zyx  and 3=z  is 

 (a) jyix


+  (b) 
2

jyix


+
 

 (c) 
3

jyix


+
 (d) 

4
jyix


+
 

3. If D is the region bounded by 
2;0;2;0 ==== yyxx  then =

D

dydx  —————. 

 (a) 2  (b) 1  

 (c) 4  (d) 
4
1

 

4. =  
1

0

2

0

3

0

dzdydx  —————— 

 (a) 1  (b) 6 

 (c) 8  (d) 27 

5. If jxyixf


−= 2  and C  is the straight line joining 
the points (0, 0) and (1, 1) then  

=⋅
C

rdf  ——————. 

 (a) 1  (b) –1 

 (c) 2  (d) 0 
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6. If R is the projection of the surface S on the  
yz-plane then =⋅

S

dsnf  ——————. 

 (a)  ⋅
⋅

R

dzdx
kn
nf
  (b)  ⋅

⋅

R

dzdy
in
nf
  

 (c)  ⋅
C

rdf  (d) 0 

7. If V is the volume enclosed by the closed surface S 
then the value of  ⋅

S

dsnr  is ——————. 

 (a) 23V   (b) 3 V 

 (c) 6 V  (d) 0 

8. Gauss divergence 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 

9. The value of 0a  in the Fourier series expansion for 
the function ππ <<−= xxxf ;)(  is 

 (a) 0  (b) 1 

 (c) π  (d) 2π  
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10. If )(xf  is an odd function in the interval 
ππ <<− x  then 

 (a) =
π

π
0

cos)(
2 dxxnxfan ; 0=nb  

 (b) ==
π

π
0

sin)(
2

;0 dxxxfba nn  

 (c) 0;0 == nn ba  

 (d) none of these 

PART B — (5 × 5 = 25 marks) 

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

11. (a) If kzjyixr


++=  and rr =  then prove that 
nn rnrr )3()( +=⋅∇ . 

Or 

 (b) If kyxzjzxizxy


)3()3()6( 223 −+−++=∇ϕ  
then find the value of ϕ. 

12. (a) Evaluate  
π θ

θθ
0

cos

0

sin
a

ddrr . 

Or 

 (b) Evaluate   
a x y

dxdydzxyz
0 0 0

.  

[P.T.O.]
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13. (a) Evaluate  ⋅
C

rdF  if kxjzixyF


1043 +−=  

along the curve 322
1 ;2; tztytx === +  from  

t = 0 to t = 2. 

Or 

 (b) Evaluate  ⋅
S

dsnA  where 

kyjizA


31218 +−=  and S is the part of the 
plane 12632 =++ zyx  in the first octant. 

14. (a) Using Green's theorem, evaluate 

 +−
C

dyyxdxxxy 22 )(  along the closed curve 

C formed by 0;1 == yx  and xy = . 

Or 

 (b) If kzjyixf


222 ++=  and V is the volume 
enclosed by the cube 1,,0 ≤≤ zyx  then 

evaluate  ⋅∇
V

dVf . 

15. (a) Find the cosine series for xxf =)  in (0, π). 

Or 
 (b) Find the Fourier series of 





<≤
≤<−−

=
.01
01

)(
π

π
xif

xif
xf  
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PART C — (5 × 8 = 40 marks) 

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

16. (a) (i) Find the directional derivative of 
22 yzxyx ++=ϕ  at (0, 1, 1). 

  (ii) Prove that 
gcurlffcurlggfdiv ⋅−⋅=× )( . 

Or 

 (b) (i) If f  is solenoidal then prove that  

curl curl curl curl ff 4∇= . 

  (ii) Find the value of the constant ‘a’ so 
that the vector 

kxzajxaizaxyf


223 )1()2()( −+−+−=  
will be irrotational. 

17. (a) Evaluate  ++
D

dydxyx )1(  where D is the 

region bounded by 0;;0 ===+ yyxxy  

and 1=y . 

Or 

 (b) Using triple integral, find the volume of the 
sphere 2222 azyx =++ . 
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18. (a) Evaluate  ⋅
S

dsnf  where 

kyzjyixzf


+−= 24  and S is the surface of 

the cube bounded by 

0;1;0;1;0 ===== zyyxx  and 1=z . 

Or 

 (b) Evaluate  ⋅
C

rdf  where jxyiyxf


2)( 22 −+=  

and C is the rectangle in the xy-plane 

bounded by byyaxx ==== ;0;;0 . 

19. (a) Verify Gauss divergence theorem for 

kzjxiyf


2++=  and the cylindrical region S 

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

Or 

 (b) Verify Stoke’s theorem for 

jyziyxf


2)2( −−= kzy


2−  where S is the 

upper half surface of the sphere 

1222 =++ zyx  and C is its boundary. 
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20. (a) Show that 
∞

=

−+=
1

2
2 cos)1(

4
3 n

n

n
nxx π

 in the 

interval ππ ≤≤− x  and deduce that  

  (i) 
6

...
3
1

2
1

1
1 2

222

π=+++  

  (ii) 
12

...
3
1

2
1

1
1 2

222

π=−+− . 

Or 

 (b) Find a sine series in the range 0 to π for the 

function 






<<−
<<

=
.;

0;
)(

2

2

ππ π

π

xx
xx

xf  

——––––––––– 


