Name: ( ) AP Calculus BC: 2026

5. Let fbe the function defined by f(x) = 3/x — I, and let g be the function defined by
g(x) = ™% The graphs of fand g intersect at the point (2,1). Let R be the region bounded

by the graph of f, the x-axis, and the vertical line x = 2, as shown in the figure.

y =f(x)1

Part A

2
Evaluate f] f(x)dx. Show the work that leads to your answer.

Part B

Write, but do not evaluate, an expression involving one or more integrals that gives the volume
of the solid generated when region R is rotated about the x-axis.

Part C

Write, but do not evaluate, an expression involving one or more integrals that gives the
perimeter of region R.

PartD

Evaluate fz g(x)dx. Show the work that leads to your answer.
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5. The function f is twice differentiable for all x with f(0) = 0. Values of f”, the derivative of f, are given in
the table for selected values of x.

(a) For x > 0, the function # is defined by h(x) = I: 1+ (f(r) )? dt. Find the value of I (7). Show the work

that leads to your answer.

(b) What information does J-(;r J1+ (f’(x))* dx provide about the graph of f ?

(c) Use Euler’s method, starting at x = 0 with two steps of equal size, to approximate f(27). Show the
computations that lead to your answer.

t
(d) Find f(t + 5)cos (Z) dt. Show the work that leads to your answer.

Write your responses to this question only on the designated pages in the separate Free Response
booklet. Write your solution to each part in the space provided for that part.
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5. Let R be the shaded region bounded by the graph of y = xe* , the line y = —2x, and the vertical line x = 1, 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 = —2.

(c) Write, but do not evaluate, an expression involving one or more integrals that gives the perimeter of R.




