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FREE RESPONSE QUESTIONS FOR INTEGRALS

You may use your calculators for these.
1.

[image: image1.png]A particle moves along the x-axis so that its velocity at time 1 is given by

W)= (1t + 1) si.{é].

Attime 1 = 0, the particle is at position x = 1.

(a) Find the acceleration of the particle at time 1 = 2. Is the speed of the particle increasing at 1 = 2 ? Why or
why not?

(b) Find all times 1 in the open interval 0 < < 3 when the particle changes direction. Justify your answer.
(¢) Find the total distance traveled by the particle from time 1 = 0 until time 1 = 3.

(d) During the time interval 0 < 1 < 3, what s the greatest distance between the particle and the origin? Show
the work that leads to your answer.




2.
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‘The rate of fuel consumtion, in gallons per minute, recorded during an airplane flight is given by a twice-
differentiable and stictly increasing function R of time f. The graph of R and a table of selected vlues of

(1), for the time interval 0 < £ < 90 minutes,are shown above.

(@) Use data from the table to find an approximation for R'(45). Show the computations tha lead o your

answer. Indicate unls of measure.

() The rat of ful consumption s increasing fastest a ime ¢ = 45 minutes. What i the value of R(45)?

Explain your reasoning.

© Approximate the value of [[*R()di using a lef Riemann sum wit the five subiterals indicated by the

=
tain el s mumerica spproximtion s an the vl of [*R() i ? Explinyour rssoing.
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3.
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A blood vesselis 360 millimeters (mm) long with circular cross sectons of varying diameler. The able above.
gives the measurements o the diameter of the blood vessel t sclected points long the length of the blood
Vessel, where x represents the distance from one end of the blood vessel and (x) is a twice-differentable
function tha represents te diameter a tha point.

(a) Write an integral expression in terms of B(x) that represents the average radius, in mm, of the blood vessel
betsween x = 0 and x = 360.
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4.  Calculator Inactive
[image: image4.png]Graph of f

Let £ be a function defined on the closed interval [0, 7]. The graph of f, consisting of four line segments,

is shown above. Let g be the function given by g(x) = : fydr.

(a) Find g(3), g(3), and g"(3).
(b) Find the average rate of change of ¢ on the interval 0 < x < 3.

(¢) For how many values ¢, where 0 < ¢ < 3, is g’(c) equal to the average rate found in part (b) ? Explain
‘your reasoning.

(d) Find the x-coordinate of each point of inflection of the graph of g on the interval 0 < x < 7. Justify your
answer.




