Calculus 3 — Exam 4
MAT 309, Spring 2021 — D. Ivangié

1. (16pts) Let F(r,y) = (x —y,z +y).
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Show all your work!

Name:

a) Sketch the vector field by evaluating it at 9 points (for example, a 3 x 3 grid).
b) Is F conservative? Now, can you justify it just by looking at the picture?
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2. (20pts) In both cases set up and slmphfy the set-up, but do NOT Sl e integral.
Jrc_zf_z ds, where ' is the helix = = 3t, y = cost, z=gint, 0<¢t < 2r..
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b) [, F-dr, if F(z, y]——-< g a.d

c+y+4z+y+4

> where C' is part of the circle 22 + 4% = 9

from point (0,3) to point (—3,0), going the short way.

Q) ;;)"(-F _}: <{?>rﬁ5f“-_|‘ ?{,-r__{'\/

) "’fj'fl.{* }‘I = \[79_" "-,{1'-1{ :;\.‘ (c -’-TT.

j _"':_LZI_?._H JS . gifofl j":"_-q_rt \JTE} /[2[
Xt 5 N 4shT

(= ’Ir_’f’ﬁ'+ <t <N
z)“”“ﬁ) 35

¥ = (ot JoT)
T ) __
( ﬁ:(!"!" ( %ﬁ"*ﬁ'm'{ ?{Q_j'd-l-'aju..-r :
HqAY T i e
“]C. 1;‘:5-1 "?J[D_TJF %M{-.f fﬁ -']fi’ujgw’l*fi F i
Eg‘fx"?* ‘at 35t f 2%
m . J
; N ut gt
- (—gsntahEnt 1 T kutwst
= 4 .4' +4
TTIIII, ?:-Cf' ) 3
T
% ) /S



3. (16pts) Let F(x,y) = (22, 8y). It is easy to see that F = V[, where flz,y) = 2% + 442,
Apply the fundamental theorem for line integrals to:
a) Find J},F «dr, if C is the circle of radius 2, centered at (1,0).

b) Find [ F -dr, if C is a curve from (0,0) to (1,2). (Why is the curve not specified?)
¢) Sketch the directions of the vector field F by exploiting the function f.
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4. (18pts) Consider the region D inside the triangle with vertices (0,0), (2,0) and (2, 1).
a) Draw the region.

b) Use Green's theorem to find the line integral [,.(ycosz — rysinz)dr + (zy + x cos ) dy,
where C' is the boundary of the region D, traversed counterclockwise. (Scary-looking, but
it’s not!)
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5. (10pts) Suppose a particle moves in the velocity field v(x,y) = (2% — y2 ay). If it is at
point (1,3) at time t = 2, estimate its location at time £ = 2.1.
- - s T B
4 n.lj‘('gll"j!}-_—- ,{\1 ﬁ}'}?--\ 3,;/
(12)

F0)~ 7(2)4 st
J13) 4 001 4-8,2)
(> (-08.05= (02,33)

L9

A-'ﬁf}'uf rj f'Jf"'“'x'e* (O,'Z '..1»',1'H

]
2 1
6. {2“pt$] Let F{$1y}= <$2‘T‘"yiﬂy+ mg_i_y)'

a) Find the domain of f: it has two parts, and consider the part that contains (0,1).
a0 apP

b) Compute 5 and T

¢) Is F is conservative? Your justification should say something about the domain.

d) If the field is conservative, find its potential function.
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Bonus. (10pts) Pictured is a spring 2020 friend from calculus 2, the curve parametrized by
2(t) = £ —12t, y(f) = —* — 2t + 8. Use Green’s theorem to find the area of the loop,
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