AP Calculus AB Free Response Question Practice: Area and Volume (all methods)
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Let R be the region in the first quadrant under the graph of v =—= for 4<x<9.

Jx

(a) Findthearcaof R . Q.

(b) Ifthe line x =k divides the region R into two regions of equal area, what is the
value of & ? s

(¢) Find the volume of the solid whose base is the region R and whose cross sections
cut by planes perpendicular to the x-axis are squares.
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Let R be the region in the first quadrant enclosed by the graphs of f{x) = 837 i
and g{x) = sm{xx), asshown in the figure above.

S f (a)} Write an equation for the line tangent to the graph of fat x = —1— I

- S X
(b) Find the'areaof R[4 5 -1= 6 ('X. 3—)

(c) Wrate, but do not evaluate. an integral expression for the volume of the solid
generated when R 1s rotated about the horizontal hine v =1.
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Let R denote the region enclosed between the graph of v =x" and the graph of v =2x.

(a) Find the area of region R. i

3

(b) Find the volume of the solid obtained by revolving the region R about the y-axis. a'r
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Let R be the region 1 the first quadrant bounded by ‘\
the v-axis and the graphs of y =Ina and y =5 - x.
as shown 1n the figure above.

(a) Find the area of R. R 8¢ 7

(b) Reglod R is the base of a solid. For the solid,
each cross section perpendicular to the x-axis is ‘

. t % Lt !
a square. Write, but do not evaluate, an 0 1
expression involving one or more integrals that
cives the volwune of the solid. \Szmgamd AX j ( S-x )
.69

{c) The horizontal line y = & divides R into two regions of equal area. '\’\ rite. but do not solve. an equation
involving one or more integrals whose solution gives the value of &,

(59 - e®)ay= % (298)
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Let R be the region bounded by the eraphs of 1 = sin(7x) and 1 = ¥~ — 43 as shown mn the figure
above
(a) Find the area of R. L’
(b) The horizontal line y = —2 splits the region R mto rwo parts. Write. but do not R alpgte, an miegral
expression for the area of the part of R that 15 below thas horizontal line. >
g 539 ("2~ (x34x))dx

(c) The region R is the base of a solid. For this solid, each cross section perpend foular to the x-axis is a
square. Find the volume of this solid. ? q g

(d) The region R models the surface of a small pond. At all points m R at a distance » from the y-axis,
the depth of the water is given by 2{x) = 3 — x. Find the volume of water in the pond. y 370
.
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Find the volume of the solid formed by rotating about the x-axis the region enclosed by the graphs of
y =vx + 1, the x-axis, the y-axis, and the line x = 4. o

3
Find the volume of the solid formed by rotating the region bounded by the graph of y = /x + 1, the y-axis, and
the line y = 3 about the y-axis. (calculator) 22
' s
Find the area enclosed by the curve bounded by f(x) =5vx, g(x) = 4x — 6 and the y-axis.
56 |
=

Find the area enclosed by the curve bounded by f(x) =sinx, g(x) = cos x, and the y-axis over [0, mt/4].
vz -1 |
Find the area enclosed by the curve bounded by f(x) =v2=x, g(x) = x3, and the y-axis. (calculator)
269
Find the area enclosed by the curve bounded byy = 3x%and x = 3y% — 5. (calculator)

€.08D

Find the volume generated when y = 15 — 2x — x2 islrotated about the x-axis on the interval [-5,3]. (calculator)
—t’—%—-‘ X

The region bounded by the graphs y =e*,y=1,and x = —1is rotated about the x-axis. Find the volume of

the resulting solid. - ( Ji + z‘ez )
Find the volume generated when f(x) = x2 + 6 and g(x) = 5xis enclosed by the y-axis and revolved about
the x-axis. E’_Sé T

1S

Find the area between the curves x = ', x = y” -2 and the lines y=-landy=1.
-L 410
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A region is enclosed by the curvesy = x and y=x-.
a. Find the volume of the solid if it is rotated around the x-axis. 7'“'/!5'
b. Find the volume if it is rotated about the line y=2. Gﬂ'/lg

c. Find the volume if it is rotated about the line x = -1. ’T/L

Find the volume of the solid obtained by rotating about the x-axis the region under the curve y = Vx fromx=0

tox=1.
Tr/z. |
Find the volume of the solid obtained by rotating the region bounded byy = x3,y=8and x = 0 about the y-
axis. q_z,;_!t
s
Find the volume of the solid obtained by rotating the region bounded by y = 3x, y = 2x, and y = 3 about the y-
axis. S

l-)

- Find the volume of the solid obtained by rotating the region under the graph f(x) = 9 — x2 from [0, 3] about

the vertical axis x = -2. 2ZST

T
Find the volume of S if the base of a solid S is the region enclosed by the graphs of y = VInx, the line x = e, and
the x-axis, and the cross sections of S perpendicular to the x-axis are squares.
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