Period 3, April 30, 2025

The function £ is defined by f (z) = 3(1 + z)*° cos (%F) for0 < z < 3. The function g is continuous and decreasing
for0 <2 < 3withg(3) = 0.

The figure above on the left shows the graphs of f and g and the regions R and S. R is the region bounded by the graph
of g and the z- and y-axes. Region R has area 3.24125. S is the region bounded by the y-axis and the graphs of f and g.
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The figure above on the right shows the graph of y = (g (x ) > and the region T". T is the region bounded by the graph of

y = (g (z))} and the z- and y-axes. I'E’eglon T has area 5.32021.

(b) Find the volume of the solid generated when region S is revolved about the horizontal line y = -3.
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(c) Region S'is the base of a solid. For this solid, each cross section(perpendicular to the x-axis is a rectangle e
height is 7 times the length of its base in region S. Write, but do not evaluate, an integral expression §ér the volume of this

solid.
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(c) Find the of fontheinterval -3 < x 4.
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(d) Must there be a value of x at which f(x) attains an absolute maximum on the closed interval -3 < x <4 ? Justify your
n—--————-

answer. /
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The continuous function f is defined for —4 < & < 4. The graph of f, shown above, consists of two line segments and
portions of three parabolas. The graph has horizontal tangents at & = — % T = % andz = % Itis known that
f(z) = —z* + 5z — 4for1 < x < 4. The areas of regions A and B bounded by the graph of f and the x-axis are 3

and 5, respectively. Let g be the function defined by g (z) = / f(t)dt.
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(a) Find g (0) and g (4).
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(b) Find the absolute minimum value of g on the closed interval [-4.4]. Justify your answer.
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(c) Find all intervals on which the graph of g is concave down. Give a reason for your answer.
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Brandon and Chloe ride their bikes for 4 hours along a flat, straight road. Brandon's velocity, in miles per hour, at time ¢
hours is given by 4 differentiable function Bfor 0 < t < 4. Values of B (t) for selected times t are given in the table
above. Chloe’s velc}aty, in miles per hour, at time ¢ hours is given by the piecewise function C' defined by
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(b) At time 1 = 3, is Chloe’s speed increasing or\si_&agggﬂg? Give a reason for your answer.
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(c) Is there a time 7, for 0 = 1 < 4, at which Brandon'’s acceleration is equal to 2.5 miles per hour per hour? Justify your
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(b) Find the slope of the line tangent to the curve at each point on the curve where 4
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(d) Let x and y be functions of time ¢ (hat are related by the quation 2x7 +3)° _lﬁf_‘): 36. Attime 1 = |, the value of xis 2,

the value of y is -2, and the value of = is 4. Find the value of <+ attime 7 = 1.
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