Solutions to Attendance Quiz #3 for Dr. Z.’s Calc2 for Sept. 20, 2012

1. Use the method of cylindrical shells to find the volume generated by rotating the region bounded
by the given curves about the y-axis.

y:l/x'?’ , y:O s le s x:g
Sol. of 1: We use the formula
b
Volume = 27?/ xf(x)dx
with f(x) = r—lg,, a=1,b=3. So the volume is

3

31
Volume = 27r/ T— dx
1

In order to compute the definite integral we first simplify the integrand, getting

51
Volume = 27 —de
1 xr
Now 5 5 .
1 Rt 13
Volume = 277/ — = 271'/ x7? = 27Tm— = —27r7’
1z 1 —10h Tl
1 1 2 4
21|z —=|==-2n(—2) = il
3 1 3 3

Ans. to 1: The volume is 4% cubic units.

Comment: %95 of the students set-it up correctly, and %80 got the final right answer.

2. Use the method of cylindrical shells to find the volume generated by rotating the region bounded
by the given curves about the y-axis.

y=2-2" , dz+y=>5

Sol. of 2: We first convert 4z + y = 5 from implicit to explicit form, getting y = 5 — 4.
We next have to find the points of intersection of y =2 — 2% and y = 5 — 4.

Setting them equal gives
2 —22=5—Adx

Moving everything to the left
22 -5+4r=0



Simplifying
—2?+42-3=0

Multiplying by —1:
2?2 —4r+3=0

We have to solve this equation. Factorizing:
(r—@-3)=0 |

giving two roots, a = 1 and b = 3. We have to use the formula
3
Volume = 27r/ z(TOP(z) — BOT(x)) dx
1

Plugging-in = 2 into y = 2 — 22 gives —2 and into y = 5 — 4x gives —3, so y = 5 — 4 is the BOT,
and y = 2 — 22 is the TOP. So the integral is

Volume = 27 /3 2((2 —2%) — (5 —4a))dr =27 /3 x(—3 + 4z — 2?) dx
=27 /3(—31’ +4x? — 23) de = 27 (—32%/2 + 423 /3 — 2 /4) j
= 27[(—3(3% — 1%)/2 + 4(3% — 13)/3 — (3" — 11)/4) = 27[—3(8)/2 + 4(26)/3 — (80)/4]
= 27[~12 + 104/3 — 20] = 27[104/3 — 32] = 27[(104 — 96)/3] = 2(8/3) = 16{

Ans. to 2: The volume is 167” cubic units.

Comment: About %80 of the students set-it up correctly, but some people did not finish it, and
other finished it and didn’t get the right answer due to computational errors. About %40 of the
students got the final correct answer.



