Sued Cceam

Show all your work!

Calculus 3 — Exam 4

Name:
MAT 309, Spring 2022 — D. Ivansié

1. (18pts) Let F(r,y) = (—y,y* — 1).

) Sketch the vector field by evaluating it at 9 points (for example, a 3 x 3 grid).
b) Is F' conservative?

¢) If C'is the boundary of the square [-1, 1] x [—1, 1], traversed counterclockwise, is Jo Fedr

positive, negative, or zero? Explain your answer, then use the answer to give another justi-
fication to b).
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2. (12pts) Let F(z,y) = (—2z,1). It is easy to see that F = Vf, whem fle,yy=y—=x
Apply the fundamental theorem for line integrals to:
a) Find [.F-dr, if ' is the circle of radius 1, centered at (1, 1).

b) Find [.F - dr, if C'is a curve from (1,1) to (3,4). Why is the curve not specified?
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3 (EEpts} In both cases set up and simplify the set-up, but do NOT evaluate the integral.
a) (2 + 1 + 2%) ds, whereC‘zsthespimlr—tmst,y—ﬁ z=tsgint, 0 <t < 4nm..
b) fF dr, if F(z,y) = (xy,x — y), where C is the line segment from (—1, 0) to (1,1).
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4. (10pts) Let flr.y) = as

(10pts) Let f(2.9) = =y

a) Compute F =V f.

b) Sketch the vector field F. Little computation is needed, but pay attention to vector
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5. (18pts) Consider the region D inside the circle 22 + y? = 4 and above the lines y = v/3z
and y = —v/31.
a) Draw the region.

b) Use Green’s theorem to find the line integral [.(—y + 2xy?) dor + (2* + 222y) dy, where
C'is the boundary of the region D, traversed counterclockwise.

b) ¢

6. (16pts) Let F(z,y) = (32 + 2°, 4zy + Gy).
a) Is F is conservative? Your justification should say something about the domain.
be) If the field is conservative, find its potential function.
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Bonus. (10pts) Pictured is the curve parametrized by x(t) = 3 — 4t, y(t) = 4 — #*. Use
Green’s theorem to find the area of the loop.
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