AP FRQ Review — Mr. Rich Name: Per: Seat:
AP Calculus AB

Topic 1: Area and Volume

Let R be the region in the first quadrant enclosed by the graphs of y = 2x and ¥

y= xz, as shown in the figure above.

(a) Find the area of R.

{b) Theregion R is the base of a solid. For this solid, at each x the cross
section perpendicular to the x-axis has area A(x) = sin (%x). Find the
volume of the solid.

(¢) Another solid has the same base R. For this solid, the cross sections
perpendicular to the y-axis are squares. Write, but do not evaluate, an
integral expression for the volume of the solid.
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Let R be the region bounded by the graphs of y = Vx and

¥ = %, as shown in the figure above.

{a) Find the area of R.
(b) Theregion R is the base of a solid. For this solid, the

cross sections perpendicular to the x-axis are squares.
Find the volume of this solid.

(c) Write, but do not evaluate, an integral expression for the
volume of the solid generated when R is rotated about
the horizontal line y = 2.
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Let R be the region in the first quadrant bounded by the graph of y = 2+/x, the horizontal line y = 6, and the

y-axis, as shown in the figure above.

(a) Find the area of R,

(b) Write, but do not evaluate, an integral expression that gives the volume of the solid generated when £ is
rotated about the horizontal line y = 7.

(¢) Region R is the base of a solid. For each y, where 0 < y £ 6, the cross section of the solid taken

perpendicular te the y-axis is a rectangle whose height is 3 times the length of its base in region R, Write,
but do not evaluate, an integral expression that gives the volume of the solid.
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In the figure above, R is the shaded region in the first quadrant bounded by the v
graph of y = 4In(3 — x), the horizontal line y = 6, and the vertical line x = 2. .
{a) Find the area of & * 2

(b) Find the volume of the solid generated when R is revolved about the
horizontal line y = 8.

{c) The region R is the base of a solid. For this solid, each cross section
perpendicular to the x-axis is a square. Find the volume of the solid.
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Let R be the region in the first quadrant enclosed by the graphs of f(x) = 8x° i"
and g(x) = sin(7x), as shown in the figure above.

1

— 1
(a) Write an equation for the line tangent to the graph of fat x = % 11 (2 )

(b) Find the area of R.

(¢} Write, but do not evaluate, an integral expression for the volume of the solid
generated when R is rotated about the horizontal line y = 1. R
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The functions £ and g are given by f(x) = Jx and g(x) =6 —=x

Let R be the region bounded by the x-axis and the graphs of f and

g, as shown in the figure above.

(a) Find the area of R. 17

(b) Theregion R is the base of a solid. For each y, where ; : ; . : x
0 < y < 2, the cross section of the solid taken perpendicularto ¢ 1 2 3 4 5 6\
the y-axis is a rectangle whose base lies in R and whose height is 2y. Write, but do not evaluate, an integral
expression that gives the volume of the solid,

(¢) There is a point P on ihe graph of f at which the line tangent to the graph of f is perpendicular to the graph
of g. Find the coordinates of point P.
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Let R be the region in the first quadrant bounded by ¥
the x-axis and the graphs of y =Inx and y=5-1x,
as shown in the figure above.

(a) Find the area of R.

(b) Region R is the base of a solid. For the solid,
each cross section perpendicular to the x-axis is
a square. Write, but do not evaluate, an Q
expression involving one or more integrals that
gives the volume of the solid.

(¢) The horizontal line y = k divides R into two regions of equal area. Write, but do not solve, an equation
involving one or more integrals whose solution gives the vaiue of k.
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Let f(x) =2x* -~ 6x +4 and g{x) = 41:05(%11'):], Let R be the region
bounded by the graphs of F and g, as shown in the figure above. _N
4

(a) Find the area of K.

(b) Write, but do not evaluate, an integral expression that gives the

i

volume of the solid generated when R is rotated about the
horizontal line y = 4. o

{e) Theregion R isthe base of a solid. For this solid, each cross section perpendicular to the x-axis is a square.

Write, but do not evaluate, an integral expression that gives the volume of the solid.
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Let R be the region enclosed by the graph of f(x) = x* —2.3x% + 4 and ¥
the horizontal line y = 4, as shown in the figure above. /

(a) Find the volume of the solid generated when R is rotated about the
horizontal line y = -2.

(b) Region R is the base of a solid. For this solid, each cross section R
perpendicular to the x-axis is an isosceles right triangle with a leg
in K. Find the volume of the solid.

(c) The vertical line x = £ divides R into two regions with equal areas.
Write, but do not solve, an equation involving integral expressions x
whose solution gives the value k.
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Let fand g be the functions defined by f(x) =1+ x-+ &
g(x) = x" = 6.5x% + 6x + 2. Let R and § be the two regions @ 4
enclosed by the graphs of f and g shown in the figure above.
(a) Find the sum of the areas of regions R and S.

(b) Region S is the base of a solid whose cross sections perpendicular g zb
to the x-axis are squares, Find the volume of the solid.

(c) Let & be the vertical distance between the graphs of fand g in
region §. Find the rate at which % changes with respect to x when
x=1.8. -
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The inside of a funnel of height 10 inches has circular cross sections, as shown in the figure above. At height A,

the radius of the fimnel is given by r = 515(3 + hz}, where 0 < h < 10. The units of » and k are inches.

(a) Find the averags value of the radins of the funnel.

(b) Find the volume of the funnel.

(¢) The funnel contains liquid that is draining from the bottom. At the instant when the height of the liquid is
h =13 inches, the radius of the surface of the liquid is decreasing at a rate of L inch pcr-secnnd. At this

5
instant, what is the rate of change of the height of the liquid with respect to time?
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Let R be the region enclosed by the graphs of g(x) = —2 + 3cos (gx) and h(x) = 6 — 2(x — 1), the

y-axis, and the vertical line x = 2, as shown in the figure above.
(a) Find the area of R.

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

area A(x) = 3 Find the volume of the solid.

X+

(c) Write, but do not evaluate, an integral expression that gives the volume of the solid generated when R is
rotated about the horizontal line y = 6.
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