MA 261 Midterm Exam 2
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Summer 2018
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1. This is a one-hour exam.
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2. There are 10 problems on this exam.

3. No books, notes, or calculators are allowed.

4. Please turn off your cell phone.

5. Circle one and only one choice for each multiple-choice problem. No partial credit will be

given for multiple-choice problems.

6. Show all relevant work on non-multiple-choice problems. Partial credit will be given for
steps leading to the correct solutions. Write your final answer in the box provided.

7. You may use a writing utensil, your own brain and the paper provided in this exam. Use
of any other persons or resources will be considered cheating and will be reported to the

Office of the Dean of Students.

I agree to abide by the instructions above:

Signature:
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1. (10 points) Consider the table below. Classify each critical point, or if a point is not a
critical point, circle “Not a CP.”

l (a,b) ” g(a,b) I 9z(a,b) | g,(a,b) | Gzz(a,b) I gzy(aa b) I Jyy(a,b) l
(0,1) 0 3 0 0 -2 4
(4,3) -3 0 0 -1 2 —6
(2,7) 15 0 0 4 5) 8
(5,6) 4 0 0 3 5 2

local maximum local minimum saddle point

(4,3): P2 -2 =64 906, 9 <o

Not a CP local minimum saddle point

(2,7): D> W(8)- 5= 32-25 206, 9ux Yo

Not a CP local maximum saddle point

(56): D= BX1)-s5*<0o

Not a CP local maximum local minimum saddle point

2. (8 points) Find the directional derivative of the function f(z,y) = z* — 22y at the point
(2,1) in the direction of v = (1,1).

BeCh, &Y

A. 8
® 82 O =<4t -20g®, -3
C. 12V2
W0,2) = <15, -1
D. 16v2 f <15, -0
% . 2% R )
E. 16 Dy = VO2) b =7/ o *w = I
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3. (8 points) Compute the integral

2 1 J‘ \ Lx 2
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/0 /y e’ dxdy L ‘ro e dn dx

/2
b
Al = ' 2
B ir = \Y 2xe’ dx
y B (4]
@ =l . > X _ ex1 ,
D.1-e ™ o
E. This integral cannot be computed. &=

4. (8 points) Choose the function f whose gradient is plotted below.
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f(@,y) =sin(z® +77) = Y =< e cosling)  2yLos(xt g7
fay)=a"+y" = 9~ <2x,247

fly)=22+2 = =<7,

fz,y) = (@+9)? = IF=< 2wy, 200900

f@y) = +ay = of = <2x1q x)

Showld  Vomrsh c\o\ﬁ Yz - x, have shpe 1 elSerere
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5. (11 points) Find the area of the part of the surface z = xy that lies within the cylinder
2y .2
z*+y‘ =1

‘E(x“ﬁ)= oy e {’\" = ‘F\g‘ X
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Xyte |
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6. (11 points) Use the method of Lagrange multipliers to find the minimum value of the
function f(z,y,2) = 2 + y? + 22 subject to the constraint = + y + z = 12.

3()1,5";_) = X‘Hj +3T

9f 299

2x= 7}
2y =1 = Xzyr2
2: =4

\2= XMt T = X+rxvx => x=243Z={4,

Flaag) = 3.4* = 48

hg




MA 261 Midterm Exam 2 Summer 2018

7. (10 points) Set up but do not compute an integral in polar coordinates that represents
the area of the region between the circles 2% + y? = 4 and z? + y? = 2z that lies above
the line y = 0.

Xyt x & xT o2k 4\ 4 gyt =\
& x-1)* + ‘;\t |
E ¢* = 2r ¢osb

& ¥ = 2¢Cos©

2CsO< re 2

0<£0 < T

jjjl v dr d0

250
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8. (10 points) Set up but do not compute an integral in cylindrical coordinates that

represents [[[.(z?z + y?2z)dV, where E is the region bounded by the paraboloid z =
22 + y? and the sphere 22 + y? 4+ 2% = 2.
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9. (10 points) Set up but do not compute an integral in spherical coordinates that repre-
sents the volume of the region inside the sphere z2? + 3% + 22 = 9 and outside the cone
2 5 ol
r=r"+y".
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10. (10 points) Evaluate the integral [ F-dr, where C is the part of the parabola z = 9 — 32

c
from (5,-2) to (0,3) and F(z,y) = (3%, 7).

Yy <-4, 5, -2sta3

Fily) = <=1, 1>,  FEIE) =<, 9-1S

"

3
S; Y Xq < 9-t*D-<-2¢,1> dt

ﬁ-l’f F9-t* )dt
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