Annie’s Survival Kit 6 - Math 324

.1. (10 points) Use Green’s theorem to evaluate [ F-dr where F = (2y + cos®(r),4x — ge¥) and C is given
by r(t) = (cos(t) + 2,sin(t) + 1) for t € [F, 2F].
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2.

e
(10 points) (a) (7 points) Express the area of the region bounded by r(t) = <sin(/‘2t),sin{t)> for 0 <
t < 7 with an integral of the form f;)‘ f(t)dt. Do not evaluate. Hint: think about how sin(2t)
and sin(t) behave (which increase? decrease?) when t € [0, 7l when t € [§,Z], when t € [Z,2F]
and when ¢ € [25 7], Moreover, recall that the area of some region R is equal to [ 1A,
Finally, let D be some region and C' its counterclockwise boundary, then Green’s theorem states

that, if F is defined and differentiable everywhere on D, then ¢, F - dr = [ [p curl(F) dA where
curl(F) = N, — M, for F = (M, N).

¥]]

(b) (3 points) Using the following trigonometric identities, evaluate the integral you found in (a):

A 3 sin(t) — sin(3t
sin(t) = 3sin(t) — sin(3¢)

= 4 ,8in(2t) = 2sin(t) cos(t), cos(2t) = cos™(t) — sin?(t) = 1 — 2sin?(¢).
: # 7
{ ~,(/ﬁ‘r~ff
g ] / ol o | 9 g
! / . ia P 3 G¥iaddati
/ ,./"l;i\ C | [/1 X frisba
{ f i z / -\ O R
N 7 L \ 8
{ _ { ( ‘Ll \\ l S v /'/‘L o
v | -1 e
L T

=N Lolsfr
A s .\t b«  so Hasd= & A
{’(ff Ortens ‘H./‘mr(.w.: needd te .n{'nj/f-r Ouf g laed” 5 & S
e LA = § Toap — f xiy = [T 5inl20 - caldb
v, . { \ ¢ IS 2 ¥ — 4 ‘\< 2. &8 k. . (¥ Ty ) /
K ( Jfﬁ,’ ( TG0 Jlf !’ c/ ?
/ @«((’(,«;7!‘/ ; ay
o ~ g /
el o 1| L) = [ 2@ sl () Al
B — b %)
ll Eﬂ :f/ \',,/p": Lis 4 >
- § /i ‘: u - \
. /:-[m“u C x> —caa*0)
(”\/‘)’ » )} ) O o | oS J
.
f’ ‘ ;{
o X5
! < 5
/ kD
(4. ’

. ;z-"rb awvy .

Page 2



X
3. (10 points) Let r(t) = (2cos(t),sin(2t)) for 0 < ¢ < 7. Express the mass of the region between r(¢) and
the zr-axis with density equal to twice the distance from the y-axis with integrals of the form fti]' F(t)dt.
Make sure f(t) is free of absolute values. Do not 7(/avaluate.
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