2015 AP° CALCULUS AB FREE-RESPONSE QUESTIONS
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2. Let fand g be the functions defined by f(x) =1+ x+¢* >* and g(x) = x* = 6.5x% + 6x +2. Let R and §
be the two regions enclosed by the graphs of f and g shown in the figure above.

(a) Find the sum of the arcas of regions R and S.

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

(c) Let h be the vertical distance between the graphs of f and g in region S. Find the rate at which /& changes
with respect to x when x = 1.8,

END OF PART A OF SECTION I
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2. 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 perpendicular to the x-axis is an isosceles
right triangle with a leg in R. Find the volume of the solid.

(c) The vertical line x = k divides R into two regions with equal areas. Write, but do not solve, an equation
involving integral expressions whose solution gives the value k.

END OF PART A OF SECTION Il
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5. Let f(x) = 2x* —6x +4 and g(x) = 4cos (%nx). Let R be the region bounded by the graphs of f and g, 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 R is
rotated about the horizontal line y = 4.

(c) The region R is the 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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2. Let R be the region in the first quadrant bounded by the x-axis and the graphs of y =Inx and y =5 — x, 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 expression involving one or more integrals that gives the volume of the solid.

(c) 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 value of k.

END OF PART A OF SECTION I
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CALCULUS AB
SECTION II, Part B
Time— 60 minutes
Number of problems—4

No calculator is allowed for these problems.
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3. Let R be the region in the first quadrant enclosed by the graphs of f(x) = 8x> and g(x) = sin(zx), as shown
in the figure above.

(a) Write an equation for the line tangent to the graph of f at x = %

(b) Find the area of R.

(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 = 1.

WRITE ALL WORK IN THE EXAM BOOKLET.
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