Calculus 2 — Exam 2 Name: SM'Q 0%
MAT 308, Spring 2020 — D. Ivansi¢ Show all your work!

1. (24pts) The region bounded by the lines y = z and y = 2 — 1 and = = 3 is rotated
around the r-axis.

a) Sketch the solid and a typical cross-sectional washer.

b) Set up the integral for the volume of the solid.
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2. (14pts) Consider the region bounded by curves y =¢", y=¢"" and y = 1.
a) Sketch the region.
b) Set up the integral that computes its area. Simplify, but do not evaluate the integral.
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3. (16pts) Rotate the region bounded by the curves y = VI, ¥y = r — 2 and the r-axis
about the z-axis to get a solid.

a) Sketch the solid and a typical cylindrical shell.
b) Set up the integral for the volume of the solid using the shell method. Simplify, but do

not evaluate the integral.

aglin)y &2t
t?,l_@.-x K=yt V 55(5)% 55(‘3)5{5 Sﬂ‘ﬂrﬂda

~ Jomy (ge2-y)dy
0

= IM é -31+b1+?b ﬁ{?}

Vx= ¢-1 [*
K> X=4x+4
X -Sx +4=0
(+=)(2-41=0

X= | ‘dl’ dsts“{ffhh\f‘rb g ez,
4. (18pts) f!unsﬂer the arc of the circle 22 + y* = 9 that is to the right of the line z = 1.
Rotate it around around the z-axis to get a spherical cap. Find the surface area of this cap.
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5. (12pts) Set up the integral for the length of the curve y = 2° —dr fromr =0 toz = 2.
Simplify, but do not evaluate the integral.
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‘ 6. (16pts) A 15-foot chain weighing 45lbs is Iving on the ground. Set up the computation
for the work done if one of its ends is hoisted to height 25 feet, pulling the rest of the chain
up. Simplify, butqdc not evaluate any integrals.
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Bonus (10pts) Cross sections by parallel vertical planes of a 5-meter long tank are like the
region between the curves y = x and y = 8. (Thus, the tank is 8 meters tall and has a flat
top.) Set up the integral for the work needed to fill this tank with water, assuming the water
is pumped from 2 meters below the tank. Assume g = 10 and water density = 1000kg/m?®.
Do not evaluate the integral, but do draw copious pictures!
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