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1. Evaluate
ZZ
S

y2z dS and S is the part of the cone z =
p
y2 + x2

between two planes z = 1 and z = 2: [3]

2. Find
ZZ
S

F �dS where F(x; y; z) = (xz; 1+ 2(y� 4)z; 2x2+3y2+ z2) and S is the part

of

the vertical sheet y = 4 � x2; (z any) below the plane 5x + 3y + z = 15 in the �rst
octant

oriented in the direction of positive x-axis. [4]

3. For F(x; y; z) = (sin(x2z + y2); ln(
x2 + y2

z
); xz) �nd divF and curlF

for z > 0; (x; y) 6= (0; 0) : [3]

SOLUTION

For 1)

S is given by z =
p
x2 + y2 for (x; y) 2 D = f1 � x2 + y2 � 4g

n =

 
xp

x2 + y2
;

yp
x2 + y2

;�1
!

knk =
s
x2 + y2

x2 + y2
+ 1 =

p
2

f on SZZ
S

y2z dS =
p
2
ZZ
D

y2
p
x2 + y2 dxdy =(by polar.coord.)

=
p
2

2�Z
0

2Z
1

r2 sin2 � r2drd� =
p
2

2�Z
0

1� cos 2�
2

d�

2Z
1

r4dr =
p
2�

 
25

5
� 1
5

!
=
31

5

p
2�:

For 2)

below ! 0 � z � 15� 5x� 3y
S is a part of vertical surface ! parametrization

we can choose x = u y = 4� u2 z = v

r (u; v) = (u; 4� u2; v) for u 2 [0; 2]and 0 � v � 3� 5u+ 3u2

@r (u; v)

@u
= (1;�2u; 0) @r (u; v)

@v
= (0; 0; 1)

1



cross product n = +(2u; 1; 0) - positive x-axis

F on S F(x; y; z) = (uv; 1� 2u2v; :::)and F � n =1ZZ
S

F � dS =
ZZ
D

F � n dudv where D f(u; v) ; u 2 [0; 2] ; 0 � v � 3� 5u+ 3u2g

=

2Z
0

(

3�5u+3u2Z
0

dv)du =

2Z
0

(3� 5u+ 3u2)du = 6� 5
2
� 4 + 8 = 4:

For 3)

divF = @x (sin(x
2z + y2)) + @y ln(

x2 + y2

z
) + @z(xz) = 2xz cos (x

2z + y2) +
2y

x2 + y2
+x

curl(F) =

���������
+ � +
@x @y @z

sin(x2z + y2) ln(
x2 + y2

z
) xz

��������� =

=

 
�1
z
;�z + x2 cos(x2z + y2); 2x

x2 + y2
� 2y cos(x2z + y2)

!
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