Math 2400: Calculus 3 When to use a Theorem? Line Integral Examples

Choose a strategy to complete each line integral.

e Compute directly (by parameterizing C')

Use the Fundamental Theorem of Line Integrals (FTLI)
e Use Green’s Theorem

Use Stokes’ Theorem

Bonus trick: complete the curve and use Green’s Theorem or Stokes’ Theorem

1. Compute / F - dr where F(z,y) = <cos(w2) —y3, 23+t + 1> and C is 22 + y?> = 1 oriented clockwise.

C

( T looks complicated,
Qx -P3= 3x*+ 3(92' is much wcerd

Use Greens Theoruy. (Na«: {f-a-: -:—“Qx-Pa AD
D

2. Let F = (32%yz — 3y)i+ (232 — 32)j + (2%y + 22)k. Compute / F - dr where C is the curve below.
C

Complicated  urve , would
NOT want to Faramed'w%c'.

Also C is not closed and even
> if we close it (o wse Swkes)
(.00 Heres no obvious &Wﬁ(b wrth
' Hhig Ioowxdara

curl F = <x’- x>, = (3 Xa'g) -3’&3’), (3x*z-3)- (3x°'-a-33> =0

(N ote: Need 1o find Po’rem’rial Euwnchion %

use FTLT Use FTLIT!
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3. Compute / F-dr where F = (ye®¥, ze®) and C is the arc of the parabola # = 1 — g from (0, —1) to (0, 1).

Chotice £o= ¢
1S o po‘\'ewﬁal function .
Kr this VE = F is conserwative
Use FTLL

4. Compute / y® dx + 2® dy where C is the arc of the parabola z = 1 — 2 from (0, —1) to (0,1).
C

P’:gs ) Q=x"
Qx-p}::&x-&a" #O So ok Conseruative

Compu\‘e di rec:H% (or we Greens Thm Bonuws Tv‘ick')

5. Compute / F.dr where F = (22— 2)i+2yj+ (y+22)k and C is the intersection of the paraboloid z = 22 +y?

C
and the plane z = x with a counterclockwise orientation relative to the positive z-axis.

: Cis o closed carve in R
= use S‘M:es’ Thwm

Note: use z=x as the swface
Since it’s simp\w Han
%=x"+t}“

6. Find the work done by the force field F(x,y) = <tan2(%) + xy?, 2%y + ac> on a particle that moves from
(0,2) to (0, —2) along the y-axis, then counterclockwise along 2% + 3? = 4 to (2,0) and then along x +y = 2
back to (0,2) .

C is closed , onented unty- clockwise

C Also C has & lot of Fiecqs so would be
omnog'mﬁ + pamme,hv'\%c.

Qx‘93= 7-’“3 + | —ZX9= 1 <« MUk pice!

) Use (Greens Theorem



