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1. Evaluate the following line integral:

f xy* +yz* ds
C

where C is the curve x =sin’¢, y=2, z=cos’t, for0<r< 3

Solution:

f X’y +yz* ds
c

- f Z(sin3 N(2)* + (2)(cos® £)? \/(3 sin7cos£)? + (0)2 + (3 cos? ¢sin7)? dt
0

%
= f (4sin’ 1 + 2 cos® 1) VO sin* rcos? 1 + 9 cos* £sin® ¢ dt
0

3
= f (4sin® t + 2 cos® 1) \/9 sin® 7 cos? #(sin® t + cos? ¢) dt
0
%
= f (4sin’ 1 + 2 cos® 1)(3sint cos 1) dt
0

%
:f (12sin* tcost + 6 cos’ £sint) dt
0

(12 s )3 (—6 . )3
=|—Sin 't +|—cCcos 't
5 0 8 0
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[9] 2. (a) For what region(s) is f F-diis independent of path where

C
- 2 A - 2 + 2 A 2 A
F=(¥gi+(l£752)j+(ﬁ)k

y y y
2 + Zz - -
Solution: For the function ¢ = , we get that Vg = F, hence f F-d7is
c

independent of path in any region which does not contain points where y = 0.
Note: This can also be done by showing that V x F=0

(b) Evaluate f F - d7 where F is given in part(a) and C is the curve

c
x=1r—5t+3,

y=1,

7= -7~ +13t-9, forl <tr<S5.

Solution: At = we have the point (-1, 1, -2).
Att =5 we have the point (3,5, 6).

Since f F-d7 is independent of path in a region containing the given curve we
c

t[ﬁww
C

356
(x2 + 72 )( )
y

((3)2 + (6)2) B ((—1)+(—2)2)
5 1

get

(-1,1,-2)

9-5=4
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[11] 3. Evaluate the closed line integral 56 F - d7 where
c

C is the piecewise smooth curve formed by the curve y = 8 = 2x% from x = -2 to x = 2
and the x-axis from x = 2 to x = -2 and

F=(2sinx*+ 4y cos(xy) + 9x%y* + 3y — 2xy) 1 + (y4ey2 +4xcos(xy) +6xX°y +2x+x%) .

Solution:

§6de+ Qdy
c

:—9§de+ Qdy
c

Applying Greens Theorem:

2 8247
=— f f 4x — 1dydx
-2Jo

2
- _ f [(4x — Dyl$ > dx
-2
2
= - f (4x — 1)(8 — 2x%) dx
-2

2
:—f 32x—8x" — 8 +2x>dx

2

2
= —[16x% — 2x* — 8x + §x3]32

16 16 64
=—(-1 — -1 —) = —
( 6+3 6+3) 3

:—ff(4cosxy—4xysinxy+ 18x%y + 2 + 2x) — (4 cos xy — 4xysin xy + 18x%y + 3 — 2x)dA
R
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[12] 4. Evaluate the surface integral f f F -7 dS where
s

F = 2x° — 3xy? +yz2)f + 2y - 3%y + xzz)j + (z+ l)lAc

and S is the portion of the paraboloid z = 16 — 4x — 4y? which lies above the xy-plane
and 7 is the upward normal to that surface.

HINT: THIS MAY BE EASIER WITH THE APPROPRIATE APPLICATION OF A PARTICULAR THEORM

Solution:

We use the Divergence theorem on the closed surface S +§; where S| is the surface
z = 0 in the circle x> + y* = 4 (later denoted D) with /i = —k.

We get:
566 F-hdS
S+S
:fffv-ﬁdv
%
:fff(3x2+3y2+1)dv
\%

Using cylindrical coordinates we get:

2 M2n l6-4r7
:f f f (3r* + )r dzdedr
0 Jo 0
e 16-47
_ f f [(3r3 + r)z]o dodr
0 Jo
2 27

:f 3r + r)(16 — 4r%) dodr
0 0
2 27
- f (44r° — 127° + 16r) dodr
0 0
2 2
= f [(44r3 — 127 + 16r)9] dr
0 0
2
=2r f (44r> — 127 + 16r) dr
0
=ox (117 -2 + 87 dr
0

=2r(80) = 1607

Sc)ffﬁ-ﬁdszggg ﬁ-ﬁdS—ff F-ndS

S S+S S

ff ﬁ-ﬁdszf (—z—l)dS:ff(—l)dA:—ffldA:—1(area):—47r
S S D

Finally ffﬁ-ﬁds = 1607 — (—47) = 164nx.
S




