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6.2 Volumes

1. A cross-section is circular with radius z2, so its area is Alz) = Tf'(m2>

= fol A(z)dx = fol 7T(.’E2)2 e 7rf01 2

2512 =2 & y=1_ %w, S0 a cross-section is circular with radius 1 — %x and its area is
2
A(z) =7(1- 3z)".

V:f027ry dz=m [ (1-3z)° dz 7 [, (1—x+%w2)d:c:7r[t~%x2+1—12:c3]2
:W(2-2+§) %7‘1’
y
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4. A cross-section is circular with radius v — 1, so its area is A(z) = m(vz -1 )2 =m(z—1).

=% -s-4+2) =4

V= f; A(z)dz = f;T((.T —1)dx :ﬂ[%ZEQ —

y

5. A cross-section is a disk with radius \/y, S0 its area is A(y) = w(\/ﬂ)z

V= [*Aw)dy = fin(vE) dy =7 [y ydy = n[Ly?], =8m

6. A cross-section is a disk with radius y — y?, soits area is A(y) = iy~ y2)2.

V= A@)dy= [,y v?)dy == [7 (v* - 29° +9?)dy =73y’ —:

7. A cross-section is a washer (annulus) with inner radius x> and outer radius \/5 S0 its area 1S

A(z) = m(v/a)" ~ W(x2)2 = r(x —z*).
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8. A cross-section is a washer with inner radius 1 and outer radius sec z, so its area is

A(z) = m(secz)® — m(1)* = w(sec® z — 1).

e fil A(z)dz = fil m(sec’z — 1) do = 2m fol (sec® z — 1) do = 2n[tanz — z]; = 2m(tan1 — 1)

~ 3.5023

b

0 x X
x=-1 x=1
9. A cross-section is a washer with inner radius y? and outer radius 2y, so its area is
2
Aly) =7(2y)* -7 (y*)" = m(4y” — ).
2 2 2 T
V=JsAwdy =7 i (4’ —y") dy =39 — 3¢°] = (T - F) = GF

0

10. y = 2?3 & 2 =1y*? s0across-section is a washer with inner radius y3/ % and outer radius 1, and its area is

2

Ay) =7n(1)? — w(yg/z) =n(l1-9¢°).

V= fy Aydy = [} (1-v*)dy =y — 1y*]} = I
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11. A cross-section is a washer with inner radius 1 — /z and outer radius 1 — x, s0 its area is

Alw) = m{l— 2 — 7(l = 3 )} = (1~ 20+57) = (1 -2V +2)] =n(Bz+2" +23).
V=[!A@)de =7 [y (-3z+2" +2z)de

1
seatihegaene 1 -3 de 32N S s B By e
—w[ 5T + 37T + 3T L)—w( 2+3)‘6

-

12. A cross-section is circular with radius 4 — 22, so its area is A(x) = 7T(4 — 332)2 = 7T(16 —8x% + r4)
Vi f32 A(z)dz = 2]02 A(z)dz =27 foz (16 — 82® + o*) do =2x 16z - 8% + %ms]z

~an(s2— % + ) = 6an(1 3+ 1) = bn- § = 32

0 X 0 X
13. A cross-section is an annulus with inner radius 2 — 1 and outer radius 2 — z*, so its area is
Alx) =7(2— :24)2 —n(2-1>2=7(3— 4z* + 1°).
V=[! Alz)dz = 2 [ A(z)do = 2m [ (3—4a* +2°%)dx = 27 [3z — £2° + %mg}é
208

—on(3-4+4) = B

[

l
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"V = 12”%- —1)}2—[0—(—1)]2}d:c=7r/13 [(%H)z-f} dzzfr/lg <$—14+53>dm

16. y = \/z = 2z =4 so the outer radius is 2 — y2.
V=lin[@-v) - -0 dy = [ (4~ 07 +4%) - (- + 7)) ay

=7 fo(u' =5 +4y)dy =n[L® ~ 8P + 2%} = (1 -5+ 2) = B




