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INSTRUCTIONS:

e Write answer in the space provided after the problems.

e Clearly show all work and circle/box answer.

¢ [a,b] X [, d] denotes the rectangle {a < z < b;c < y < d} in zy plane.
e Keep Calm and Enjoy the Computations!

1. “TRICK OR TREAT’

Determine whether the statement is true or false. If it is true, say so; if it is false,
explain why or give an example that disproves the statement.

(1) (5pts) f: fcdf(x,y) drdy = fcd fabf(x,y) dy dz for any continuous function

flz.y).
(yue

(2) (5pts) A saddle point could be an absolute maximurm.
(3) (5pts) Polar transform maps a disk with center at origin in zy plane to a

rectangle in ré plane.
“Tyue

(4) (5pts) //Rf(x,y)dA: A f(x,y)dA+/ flz,y)dAif RyUR, = R and

“rue

R, doesn’t intersect R,.
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2. ‘EXTREMA’

2.1. (15pts). Let f(z,y) = 22 +y® — 4z — 2y be a differentiable function defined on

the closed disk D: z* + y? < 20. Find the Absolute maximum and the Absolute
minimum of f(z,y) over D.
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3. ‘RIEMANN SuM’
3.1. (10pts). Estimate the volume of the solid that lies over the square R : [0,2] x

[0, 2] and below the surface z = zy via Riemann Sum. Here we divide R into four
equal squares and use the upper-right corner as sample points.

-0
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’ = =
t —s axey 2pA = Ix]
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3.2. (15pts). Express the following Riemann Sum over the rectangle [0, 7] x [0, 1] as

a double integral, and then compute it.

mmZZ sy,

={} j=0

1) (5 pts) [Express as a Double Integral and sketch the integration region]

JJ(?::}.) Yy &

(2) (10 pts)[Compute the above mtegral]
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4. INTEGRALS AND APPLICATIONS

4.1. (10pts). Find the area of the surface z = z° + 2y that lies above the triangle T
in zy plane with vertices (0,0), (1,0) and (1,1).

3 R: 72 T s,l A"‘*'yrbl
R 0sy £x
/4),“ w,".e = !H"&x{.(.@' .
j"xﬁb)f. = 2

U= Stypxt =0 %;87‘ => od,t-‘— %
s:/wj" LS PRI S
p K - 85 3 5
n 4 2 / X
= 13 ( 72’5L) = 75‘,(27“0—5)
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4.2. (20 pts). Use integral method to find the Volume of the ‘sphere tetrahedron’
in R? formed by surface 22 + y+2=1,7z=0,y =0 and z = 0.

(1) (5 pts){Bonus] [Sketch the ‘sphere tetrahedron’]
¢ prieck o Y3 elme  surfme s
Z 2
NG ro=-4-
> j X = l I-Y~ ¢
« ' j she X>0 .

(2) (5 pts) Express the volume as a double integral, and sketch the integration
region.

\/ = J(( (-Y -2 -’O) 06/—\ Qiél
R

(3) (10 pts) Compute the above integral.

Vo= I I
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4.3. (15 pts). Sketch the region and evaluate

J[ aia

where R is the region in zy plane enclosed by {z > 0}, {y > 0} and {1 < 2? +y* < 4}.
A

(1) (5 pts) [Sketch the Region] R
K Polar ?ﬂ: Yo
2 2
‘ — > = // ¢

///

o —
f |' 1 4 X ! 2 r
(2) (10 pts)[Compute the above integrall

274 = [ (% oxrmor v do
=, j r3 s oesolr
] BN E o] = ) (4 )
C-%) (1) =




