Our BIG Free Response Project for 1** Semester:

Part I — Non-calculator Problems

1. On the axes below, draw a function which has all of the following characteristics:
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2. Let f be a twice-differentiable function such that f(2) =5 and f(5)=2. Let
h(x)= f (x)—x. Explain why there must be a value r for 2 < r <35 such that
h(r)y=0.
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The rate, in calories per minute, at which a person using an exercise machine burns calories is modeled by the
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function f. In the figure above, fir) = _Ir . EI' b1 for 0=t =4 and [ is piecewize linear for 4 = ¢ = 24,
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(a) Find f’(22). Indicate units of measure. Q)
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i(b) For the time interval 0 < ¢ = 24, at what time ¢ is f increasing at its greatest rate? Show the reasoning that
supports your answer.
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A car travels on a straight track. During the time interval 0 = ¢ < 60 seconds, the car’s velocity v, measured in
eel per sec : i
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feet per second, and acceleration a, measured in feet per second per second, are continuous functions. The tabl
above shows selected values of these functions.

For 0 < ¢ < 60, must there be a time ¢ when wit) = =57 Justify your answer.
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5 Consider the curve given by _1'2 =2+ 1y
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(b) Find all points (x, ¥) on the e the line tangent to the curve has slope ﬁl
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6. [calculator-friendly]

t " -
[Iminutes ) L L l
() _
e 57 | 40 | 20 | 12 | 06 | 05
(feet per minute)

The volume of a spherical hot air balloon expands as the air inside the balloon is heated. The radius of the
balloon, in feet, is modeled by a twice-differentiable function r of time ¢, where f is measured in minutes. For
0 <t = 12, the graph of r is concave down. The table above gives selected values of the rate of change, 't
of the radius of the balloon over the time interval 0 < ¢ = 12. The radius of the balloon is 30 feet when = 5

. L . .
(Note: The volume of a sphere of radius r is given by V = )

(a) Estimate the radius of the balloon when ¢ = 5.4 using the tangent line approximation at = 5. Is your
estimate greater than or less than the true value? Give a reason for your answer
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(b) Find lh* rate of change of [h‘ volume of the balloon with respect to time when ¢ = 5. Indicate units of
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ic) Use aright Riemann sum with the five subintervals indicated by the data in the table to approximate
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|_ ¢'(t) dr. Using correct units, explain the meaning of 1!:1 (1) drin terms of the radius of the balloon.
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