Date: July 4, 2009, Saturday NAME: ..o
Time: 10:00-12:00

SECTION NUMBER: .......cccooiiiiie

Math 116 Intermediate Calculus III — Midterm Exam II — Solutions
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Please do not write anything inside the above boxes!

PLEASE READ:

Check that there are 5 questions on your exam booklet. Write your name on the top of every
page. Show your work in reasonable detail. A correct answer without proper reasoning may not
get any credit. Without the correct section number, your grade may not be entered in SAPS.

Q-1) Evaluate / / arctan <g> dA, where
R T

R={(z,y) eR* | 1 <2’ +¢y*<4,0<y<z}

Solution (Miifit Sezer):
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Q-2) Integrate the function f(z,y, z) = y over the region between the planes z +x + 2y =4
and 2z + 2z + y = 8 in the first octant.

Solution (Metin Giirses):

4 41—z 8—2x—2z
Volume = / / / y dydzxdz
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= / / L dr dz
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Q-3) Evaluate

2 paS4y—y?  p4 4 prSAy—y? P4
/ / / dz dx dy +/ / / dz dx dy.
0 Jy2y—y2 Jy 2 Jo Y

Solution (Sinan Sert6z):

2 pASAy—y2 4 4 4y—y?2 4
/ / / dzdxdy + / dz dx dy
0 Jy/2y—y% Jy 0 Y

4sin6 4
/ / rdzdrdf
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/ (4r — r?sin0)dr df
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4sin 6
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Also you may observe that this integral is calculating the volume of a very symmetrical

7
0 — 6811&20— 5511149

I
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5
space figure. By elementary methods you can easily find its volume to be g
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1
Q-4) Tntegrate [(2,9,2) = 55—

v +22=1landa+y+2=09.

on the region in the first octant between z? +

Solution (Ozgiin Unlii):

/// dxdydz
(2 + y? + 22)

w/2 pn/2  p9/(sin¢cosO+sin¢sinf+cosd) 2
_ / / / MO g de
0 0 1 P

w/2 pn/2  p9/(sin ¢ cos O+sin ¢ sin 6+cos @) sin QS
_ / / / 2 dp d do
0 1 P

0
w2  pm/2 1 9/(sin ¢ cos 6+sin ¢ sin 6+cos @)
= / / sing | ——
P

1 1 1
= / / (51n¢—§sm gzﬁcosﬁ—gsm ¢81n9—§smgbcos¢) db do

71'/2
I

= / ( sin ¢ — —s1n<bcos¢)9— %sm ¢(sinf — cos )

1

) df d¢ (Note change of order.)

( sing — — sm¢cos o) — ésm ¢(cos b + sin 9)) de do
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Q-5) Let R be a region in zy-plane, and let 7" be a transformation mapping zy-plane onto
uv-plane given as

u = 3xr—Ty
= Tx — 3y.

Find a function f(x,y) so that

/ /R fdA = Area(T(R)).

Solution (Hamza Yesilyurt):

Area(T(R)) = //T(R) dudv

9(u, v)
= dz dy.
[ Jaegy e
Hence we can choose f(x,y) = % = ﬁ :?7)‘ = 40.



