
Math 317 Winter 2014 Homework 6 Solutions
Due Mar. 26 2p

� This homework consists of 6 problems of 5 points each. The total is 30.

� You need to fully justify your answers.

Question 1. In the following a> 0 is a constant.

a) Calculate Z
L

jx y j ds (1)

with L:
 
a cos3t
a sin3t

!
, t2 [0; 2 �].

b) Calculate Z
S

(x+ y+ z) dS (2)

with S the �rst octant part of the unit sphere: x2+ y2+ z2= a2, x; y; z> 0.

Question 2. Let a> 0 be a constant. CalculateZ
L

y dx¡ z dy+x dz (3)

where L is the intersection of (x2+ y2)/2+ z2= a2 and x= y, oriented counter-clockwise when viewed from
the positive x-axis.

a) directly;

b) via Stokes's Theorem.

Question 3. Calculate Z
S

0B@ x2

¡y2
z2

1CA�dS (4)

where S= @V where V = fx2+ y2+ z26 3g\fz> 0g\
n
z> x2+ y2¡ 1

p o
, oriented by the outer normal,

a) directly;

b) via Gauss's Theorem.

Question 4. Let D�R2. Let T (u; v) =
�
X(u; v)
Y (u; v)

�
:R2 7!R2 be a C1 bijection such that det

�
@(X;Y )

@(u; v)

�
=/ 0

everywhere. Assume that D;T¡1(D) both satisfy the hypothesis of Green's Theorem.
Prove

�(D)=

Z
T¡1(D)

����det� @(X;Y )
@(u; v)

����� d(u; v) (5)

using Green's Theorem.

Question 5. Let S be a closed C1 surface given by � = 0 where �:R3 7!R is C1 and satisfy grad � =/ 0
everywhere. Prove that the area of S is given by

¡
Z
V

div
�

grad�
kgrad�k

�
dx (6)

where V := f�> 0g is the region enclosed by S.
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Question 6. Let V �R3 and let @V be C1 oriented by outer normal n. Let u:R3 7!R, f :R3 7!R3 be C1.
Prove that Z

@V

undS=

Z
V

(gradu) dx;
Z
@V

n� f dS=
Z
V

(curl f) dx: (7)

Here if a2R and b=
0@ b1
b2
b3

1A2R3, a b is de�ned as
0@ a b1
a b2
a b3

1A.
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