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Related Rate Problem, part c,
calculator portion

2007 AP® CALCULUS AB FREE-RESPONSE QUESTIONS (Form B)

3. The wind chill is the temperature, in degrees Fahrenheit (*F), a human feels based on the air temperature, in
degrees Fahrenheit, and the wind velocity v, in miles per hour (mph). If the air temperature is 32°F, then the

wind chill is given by W(v) = 55.6 = 22.1v"'® and is valid for 5 € v < 60.
(a) Find W*(20). Using correct units, explain the meaning of W*(20) in terms of the wind chill.

(b) Find the average rate of change of W over the interval 5 £ v £ 60. Find the value of v at which the
instantaneous rate of change of W is equal to the average rate of change of W over the interval 5 < v < 60,

(c) Over the time interval 0 £ ¢ £ 4 hours, the air temperature is a constant 32°F. Attime ¢ = (), the wind
velocity 15 v = 20 mph. If the wind velocity increases at a constant rate of 5 mph per hour, what is the rate
of change of the wind chill with respect to time at ¢ = 3 hours? Indicate units of measure.

Implicit differentiation problem, 2000 AP exam,
no calculator

< . 2 1
5. Consider the curve given by xy~ — x"y = 6.

dy
(a) Show that — =
dx

2xy — x°

(b) Find all points on the curve whose x-coordinate is [, and write an equation for the tangent line at each of
these points.

(¢} Find the x-coordinate of each point on the curve where the tangent line is vertical.

2008 Form B: Implicit Differentiation, No calculator

2008 AP CALCULUS AB FREE-RESPONSE QUESTIONS (Form B)

6. Consider the closed curve in the xy-plane given by
2 4 =5
x4+ 2x+ )y +4y =35,
(a) Show that — =

de (¥ +1)

dy  —(x+1)

(b) Write an equation for the line tangent to the curve at the point (=2, 1}.
(c) Find the coordinates of the two points on the curve where the line tangent to the curve is vertical.

(d) Is it possible for this curve to have a horizontal tangent at points where it intersects the r-axis?
Explain your reasoning.
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2003B No calculator (average rate of change part c)
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5. Let f be a function defined on the closed interval [f]: 71 The graph of f, consisting of four line segments,
is shown above. Let g be the function given by glx) = J‘j fit)de.
(a) Find g(3), g"(3), and g”(3).
(h) Find the average rate of change of g on the interval 0 < x < 3

(¢) For how many values ¢, where 0 < ¢ < 3, is g'(¢) equal to the average rate found in part (b) 7 Explain
your reasoning.

(d) Find the x-coordinate of each point of inflection of the graph of g on the interval 00 < x < 7. Justify your
answer.

Reimann Sum, calculator

2003 AP® CALCULUS AB FREE-RESPONSE QUESTIONS
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3. The rate of fuel consumption, in gallons per minute, recorded during an airplane flight is given by a twice-
differentiable and strictly increasing function R of time 1. The graph of & and a table of selected values of
Riz), for the time interval 0 £ v £ 90 minutes, are shown above.

{a) Use data from the table to find an approximation for R'(45). Show the computations that lead to your
answer. Indicate units of measure.

(b) The rate of fuel consumption is increasing fastest at time r = 45 minutes. What is the value of R"(43) 7
Explain your reasoning.

30
(c) Approximate the value of J[ Rir)dr using a left Riemann sum with the five subintervals indicated by the

]
data in the table. Is this numerical approximation less than the value of }“ R{rydr ? Explain your reasoning.

eb
(d) For 0 < & £ 90 minutes, explain the meaning of J( R(t)de interms of fuel consumption for the plane.

. 1 . . .
Explain the meaning of 5 J“ R{t)dr interms of fuel consumption for the plane. Indicate units of measure in

both answers.
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