MAT 267 — MIDTERM 3 — SOLUTIONS

1. MuLrTtiPLE CHOICE

/0 1 /0 2 /0 " Suy: dudyd:
() () ([ )
SENFINE)
=(2%) (3%) (1)

=4 x9
=36

(2)

STEP 1: Picture:
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STEP 2: Inequalities:

STEP 3: Integrate: f(z,y,z) = p, so

/0 /0 /01 pp’sin(o) dpdfdg = /0 /0 /01 p* sin(¢) dpdfdg

(3)

STEP 1: Picture:
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STEP 2: Inequalities:

STEP 3: Integrate: Here

flay,2) =% +y2 +27 =%+ 22

r2

27 R h 27 R h
/ / / (7“2 + 22) r dzdrdf = / / / r3 4+ rz? dzdrdf
o Jo Jo o Jo Jo
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(4) D]

For each vector field, we need to check whether P, = @), or not:

(A) Py=—-2y,Q, =1, No
(B) P, =2",Q, =y’ No

(C) P,=2,Q, =0, No

(D) P, = —4,Q, = —4, Bingo!

STEP 1: Picture:

STEP 2: Parametrize C

x(t) =3 cos(t)

y(t) =3sin(t)
0<t<2m
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STEP 3:

ds =/ (2/(1))* + (y/(1))de
=1/ (—3sin(t))” + (3 cos(t))’dt

= [ 9cos(t)dt
0
= [9sin(t)];
=9 sin (5 — sin(0)

(6)

STEP 1: Picture
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e
L/

STEP 2: Check Conservative

0Q 0P s gy o 2
e 8y—(2x)x (2y)y-6x +6y“ #0

STEP 3: Integrate

0Q 0P
F-dr://———dxd
/C p Or Oy Y
:// 622 + 6y drdy
D
2w 1
:/ / 6r% 1 drdf
0 0
1
:27T/ 6ridr
0

1
=27 [§r4]
4

(3

=3m
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F=vVf
<2$, 497 8Z> - <fxa fya fZ>

fa :2x:>f:/2xdx:x2+ JUNK

fy=ty=[f= /4ydy =2y* + JUNK

f.=82= f= /Szdz = 42* + JUNK

Therefore a potential function is f(xz,y, z) = 2? + 2y + 42>

2. FREE RESPONSE
1. STEP 1: Picture

~ \‘F z= Jx2+y?=z=r




MAT 267 — MIDTERM 3 — SOLUTIONS

Doesn’t that picture remind you of the Sims game? ®

STEP 2: Inequalities:

Small <z < Big

Va2 +y2 < z2<6— 22?2 + 92

r<z<6-2r

STEP 3: Find D: Intersection:

22+ 4?2 =6 — 2/ 22 + 12

r=6—2r
3r =6
r =2

Hence D is a disk of radius 2, so

0<r<2?2
0<60<27r
r<z<o6-2r

STEP 3: Integrate:
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Vol(E)

= / / / 1 dxdydz
E
2 2 6—2r
= / / / r dzdrdf
0 0 r
2

:27r/ r(6—2r—r)dr
0

2
:277/ 6r — 3ridr
0

=27 [37“2 — 7“3](2)
=2r (3(2)> — 2°)
=27 (12 — 8)
=27(4)

=8

2. STEP 1: Picture:

(2,4,8)

(0,0,0)

Note: (0,0,0) corresponds to <t,t2,t3> = (0,0,0) so t =0 and
(2,4,8) corresponds to (¢,¢%,%) = (2,4,8) so t = 2.
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STEP 2: Integrate:

/F-dr
C

(=3y(t), 3x(t),22(1)) - («'(1), y' (1), 2 (1)) dt

—3t% + 3t (2t) + 2t° (3¢%) dt

—3t? + 61> + 6°dt

/
/
:/02 (—3t%,3t,2t%) - (1,2t,3¢%) dt
/
/

3t2 4+ 6t°dt

S
o =

2
- [ + tﬂo
:23 i 26
=8 + 64
=72

3a.
Py =(4z + 3¢), = 3¢’

Q: = (3:cey + 3y2)x = 3¢’
P, = @Q),, so I' is conservative

3b.
F=Vf

(42 + 3¢?, 3xe? + 3y%) = ([, fy)
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fo=4x+ 36! = f = /4x + 3e¥dr = 22% + 3zeY + JUNK

fy =3ze¥ +3y° = f = /3xey + 3ydy = 3xe? + y* + JUNK

Hence f(z,y) = 222 + 3ze? + 32

/F-dr:/Vf-dr
c c

=f(1,2) — f(3,0)

=2(1)% +3(1)e? + 2% — 2(3)? — 3(3)e” — 0°
=2+3e*+8—18 -9

=3e? — 17

3c.
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