Math 233 - Exam 3 - Spring 2013
April 10, 2013

NAME:

SowvTtions

STUDENT ID NUMBER:

General instructions: This exam has 16 questions, each worth the same amount.
Check that no pages are missing and notify your proctor if you detect any problems
with your copy of the exam. Mark your ID number on the six blank lines on the top
of your answer card, using one line for each digit. Print your name on the top of the
card. Choose the answer that is closest to the solution and mark your answer card
with a PENCIL by shading in the correct box. You may use a 3x 5 card with notes
and any calculator that does not have graphing functions. GOOD LUCK!



1. Find the local maximum and minimum values of the function
flz,y) = 2% + 2y +4° + 3.

Jlocal minimum == -3, no local maximum

no local minimum, local maximum = -3

C) local minimum = -2, local maximum = 1

(F) local minimum == -4, local maximum = 1
G

H) local minimum = -2, local maximum ==

(D) local minimum = -1, local maximum = 2
{G) no local minimum, no local maximum

)
)
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E) local minimum = 3, no local maximum
)
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2. Consider the critical points (7/2,0),(0,1), and (7, ~1} of a function f(z,y)
whose domain is restricted to D = {{z,7)| — 1 < = < 4} and whose partial
derivatives are

Jo=2ysinz, f, =2y —2cosz .

What does the Second Derivatives Test tell us about the behaviour of f near
these critical points?

A) Local maximum at both (0,1) and(r, —1), local minimum at (7/2,0).

B) Test fails at (7/2,0), local maximum at (0,1), local minimum at (7, —1).

C) Test fails at (7/2,0), local maximum at (7, —1), local minimum at (0,1).
)

D) Saddle point at (7/2, 0}, local maximum at {
{m,—1), local minimum at {0, 1)

(F) Saddle point at {7, —1), local maximum at (7/2,0), local minimum at
(0,1).

(G) Test fails at (#, —1), local maximum at (0,1), local minimum at (7/2, 0).

(H) Test fails at all three critical points.
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0, 1), local minimum at {7, —1},
Saddle point at (7/2,0), local minimum at
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3. Find the extreme values of f(z,y,2) = 2% + 4 -+ 2% subject to the constraints
x——ymlar}dwml.

j“‘:"h"’k? k(yﬂ‘ﬁ;%\

(A) max = 12, min = 3

(B) max = 27, min = 1 v - QZK,Z—‘})Z"%’

(C) max = 25, no min

(D) max = 12, no min Vg = <1,~1,07

(E) max = 12, min = 1 -

w {0, 2

(F) max = 5, min = 2 h 7 <%

(G) max =5, min = 1

(H) = 2, min = { "
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4. Find the dimensions of the rectangle of greatest area that can be inscribed in
the ellipse

BT
A
4 9
with sides parallel to the coordinate axes. {The base is parallel to the z-axis
and the height is parallel to the y-axis.)

1

(A) base = 1 and height = 2
(B) base = 2 and height = 1

((©) base = 2v7 and height = 312
(D) base = 24/3 and height = 3v/2

(E) base = /2 and height = 3
(F) base = 2 and height = 3
) base = 3 and height = 2
) base = 1 and height = 3 ‘) xv01%7°
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Compute




6. Calculate

2
Y
dA
f/$2+1

R

when R = [0,1] x {~2,2l.




7. Caleulate

o -1
D

when D = {{z,1)l0 <2 <1,0 <y < 2%},

{(A) In2
(B) 1/2In 2
(C) 1/51n 2
1/10In 2
() In2-1/2
(F) 1/2 (1-1n 2)
)
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(G) 1/5(1-1n2)
{H) 1/10 (1-In 2)
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8. Find the volume of the solid under the surface z—zy = 1 and above the bounded
region in the upper half-plane enclosed by z = 3*, y = 0, and z = 4.

(A) 40/3
(B) 39/2 x=H
(C) 97/7 + w—’f 3
e A
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(G)
(1) 18
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9. Evaluate

/f 2xydA
D

when D is the triangular region with vertices (0,0), (1,2}, and (0, 3).

@ 7/4

(B) 8/3
(C) 9/5
D) 11/7
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10. Suppose the volume of the solid lying below the surface z = ¢®¥ and above the

triangle 7" is given by

2y
//emydAm/fe”yda:dy
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What are the vertices of T'7
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11. Reverse the order of integration

Z Inx
1/ f P y) dy d

to get an equivalent integral.  Jheled.
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12. Compute

1 1
[ [evivis
0 =

GXP(%) = ¢,

where
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13. Compute

] V92— y2dA

D

when D is the region in the first quadrant bounded by the circle z* + 32 = 9.
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14. Compute
//(e‘”zsz’ny +2)dA
R

—m, ] % [-m, 7]
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15. Compute
// Ve cas(g(:ﬁ2 + ")) dx dy
D

where D) is the region in the first quadrant between the circle with center the
origin and radius 1 and the circle with center the origin and radius 2.
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16. Compute

f f 2e Y 44
D

where D is the region in the first quadrant enclosed by the circle 22 + 3% = 4,
the line y = 0, and the line y = z.
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