AP Calculus — 8.4 — Volume by Cross Sections HW Solutions pg. 610-612 #3.5.7, 14

3. Find the volume of the
solid whose base isa
circle of radius of 2, if
slices made perpendicular
to the base are squares.
See the figure,

3. The equation of the circle is 22 + y? = 4, so that for a given value of =, y can range from
—v/4 — 22 to V4 — z2. Therefore, for each value of z from —2 to 2, the cross section is a
square of side 2v/4 — 22, so that its area is 4(4 — :a:fz). Therefore the volume of the solid is
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5. The base of a solid is the region bounded by the graphs
of y=./xandy= %x’.
(a) Find the volume V of the solid if slices made perpendicular

to the x-axis have cross sections that are semicircles.
See the figure.

(b) Find the volume V of the sofid if slices made perpendicular

to the x-axis have cross sections that are equilateral
triangles.

5. (a) From the figure, these two curves intersect at (0, 0) and at (4, 2), so we will integrate

from 0 to 4. For each value of z, the cross section is a semicircle of diameter /= — %12
so its area is
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5. The base of a solid is the region bounded by the graphs

ofy=ﬁandy=-;-x2.

(b) Find the volume V of the solid if slices made perpendicular

to the x-axis have cross sections that are equilateral
triangles.

(b) For each value of , the cross section is an equilateral triangle with base B = \/z — é;l‘Q

and height H = AQQB = 32@ (v — 32?), so its area is
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Therefore the volume is
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7. The base of a solid is the region bounded by the graphs
ofy=x2,x==2, and y=0.

(a) Find the volume V of the solid if slices made perpengiy,
to the x-axis are squares. »

(b) Find the volume V of the solid if slices made perpendicyly
to the x-axis are semicircles.

(¢) Find the volume V of the solid if slices made perpendiculy
to the x-axis are equilateral triangles.



(a) For each value of x, the cross section is a square with side s = y—0 = z=,

A=3s%= ($2)2 =zt

Therefore the volume is
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so its area is

For each value of z, the cross section is a semicircle with diameter [ =

. 2 - -
therefore radius r = % = %, so its area is

Therefore the volume is
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using the integral from Part (a).

For each value of z, the cross section is a triangle of base B = 2 and height H =

s0 its area is

1

Therefore the volume is
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using the integral from Part (a).
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The base of a solid is the region enclosed by the
(4 1

s
dy__,\/}'andyﬁsx :

) Find the volume V of the so)iq if slices made Perpendicular
(8 (o the x-axis have cross sections that are triangles whose
base is the distance between the graphs ang whaose height
is three times the base,

(b) Find the volume V of the solid if slic
the y-axis have cross sections thag
is the distance between the graphs
times the base.

graphs

€s made Perpendicular to
are triangles whose base
and whose height is three



14. (a) Determine the point(s) of intersection of ¥ = \/z and y = %:132:

2

I
Vi=

174
.T?:a
6dxr =

zt — 642 =0

z (23 —64) =0
z(z—4)(2* +2+16) =0
r=0o0rx=4

Then

-
Il




(b) Solve each equation for z as a function of y:

y=r

22
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As determined above in 14(a), y = \/7 and y = 32 intersect at = =0 and z = 4.
The points of intersection are (0, 0) and (4, 2).
Then
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