
MATH 353 FINAL HANDOUT-SOLUTION

For 1) f(x; y) = x2 (y + 1)3 + y2

fx = 2x (y + 1)
3 = 0 fy = 3x

2 (y + 1)2 + 2y = 0
if x = 0 then y = 0;if y = �1 then No sol.
the only C.P. is (0; 0) Second.der.test
fxx = 2 (y + 1)

3 A = 2
fxy = 6x (y + 1)

2 B = 0
fyy = 6x

2 (y + 1) + 2 C = 2 D = �4
D < 0; A > 0 loc. minimum
For abs. min. we have to show that f (x; y) � f (0; 0) = 0 for all (x; y)
BUT f(R;�2) = �R2 + 4 < 0 for big R
thus it is NOT abs. min.
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For 3)

the distance to P (1; 2; 2) : is
q
(x� 1)2 + (y � 2)2 + (z � 2)2

so looking for minimum of
f(x; y; z) = (x� 1)2 + (y � 2)2 + (z � 2)2 with g(x; y; z) = x2 + y2 + z2 = 36
rf = �rg 2 (x� 1) = �2x 2 (y � 2) = �2y 2 (z � 2) = �2z
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back to the sphere
x2 + 4x2 + 4x2 = 9x2 = 36 x = �2 and we have 2 C.P.
for (�2;�4;�4) the distance is

p
9 + 36 + 36 = 9 and for

(2; 4; 4) is the closest point since distance is
p
1 + 4 + 4 = 3 (minimum )

For 4 a)
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by parts and partial fractions..
for b)
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For 5)
the set B is a layer of a full paraboloid

use cylindrical coordinates
B� = f1 � z � 4 and z � r;2; � 2 [0; 2�]g
so
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For 6)
S = f z =

p
3x2 + 3y2 x+ z � 4g

so 0 �
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we have to �nd D the intersection of the given cone and plane
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For 7)
the curve is closed,oriented clockwise, n = 2 use Green's theoremI
c
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2



and
h
(F2)x � (F1)y

i
= � cos �x� 3xy2

= �
ZZ
T

[� cos �x� 3xy2] dxdy =
2Z
0

3y2(
2R

2�y
xdx)dy �

2Z
0

� cos �x(
2R

2�x
dy)dx =

=

2Z
0

3y2 � 2
2 � (2� y)2

2
dy�

2Z
0

x �� cos �xdx = 3

2

2Z
0

(4y3 � y4) dy� [x sin �x]20�
�
cos �x

�

�2
0
=

=
3

2

"
24 � 2

5

5

#
� 0 = 72

5
:

For 8)
by Product Rule
div(�F) = (�F1)x + (�F2)y = �(F1)x+�xF1 + �(F2)y + �yF2 =
= �(F1)x + �(F2)y + (�x; �y) � (F1; F2) = �divF +grad� � F
:For 9)
since c is closed ,n = 3:we can use Stokes's Theorem
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and
S is a part of the plane z = 2� 2x+ 3y so n =(�rz; 1) = (2;�3; 1)
inside the cylinder fx2 + y2 � 4g = D curl F � n =� 2
thus I =

ZZ
D

(�2) dxdy = �2�area of D = �8�:

For 10 )
since S is a closed surface use Divergence theorem divF = 2x+ 2y + 2z
and
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For 11 )
the curve is not closed but the �eld is conservative
so we can �nd a potential F = rf
fx = y fy = x fz = 2z

f (x; y; z) = xy + z2 and
Z
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For 12)
F (x; y; z) = (arctan z(x2 + y2) ; ln(1 + y2 + z2); y exyz)
for any (x; y; z)
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