AP Calculus BC ’24-25
Dr Quattrin

Spring Final Part 11

Calculator Allowed

45 minutes
Answer three of the following four
questions.

Name:




The 49er Sack Leader Problem II

NB’s Games
completed

B(g) in sacks
per game

0 0.68 0.62 0.98 1.16

1. The table above shows Nick Bosa’s sack rate, in sacks per game, over his
first four seasons.

(a) Using a Right-hand Reimann Sum, determine the approximate number of
sacks Nick Bosa had during these four years. Round to the neares whole number.
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(b)  Using the data on the table, estimate B'( 32) . Based on this estimate and
the data on the table, was Bosa’s sack total increasing at an increasing or
decreasing rate? Using the correct units, explain your answer.
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(c) Disregarding his injury-shortened 2020 season, N( g) =0.178+/ g models
Bosa’s sack rate per game during the first four years of his career. Find
57
—57 N(g) dg. Using the correct units, explain the the result in context of the
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(d)  Assume that Al(g)=-.001 g2 +0.073g —0.004 models the rate of Aldon
Smith’s sacks over his first 50 games from 2011 to 2014. During what game is the
difference between Bosa’s and Smith’s sack totals at a maximum? Show your
calculations.
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2. The town of Northville, Michigan, purchased an elevated steel
tank build by McDermott Fabrications. The shape of the tank is
formed by rotating the right half of the

ellipse —l—x +— L 2=1o0n -13<x<13

169" 64”7
and -8 < y <8, about the y-axis to form a

shape called an oblate spheroid, which
looks something like a balloon which is
being pressed down. Northville’s tank is
roughly 26 yards wide and 16 yards high.

(a) Isolate x in the ellipse equation and find the volume of the oblate spheroid
tank. Show the antiderivative. “fp7%

—_ oyt ) > 2 P 169
”\\\4 *éq:{ =l oxTE [ 224" = %= /M*;;J

8
V= ﬂJ R J; ':4rJ ﬂéﬁ' iéj ﬂls 0/3
-8

! €9 P
T’['é"}ﬂh 97 JB

3




b)  Ifthe top half of the ellise were rotated about
the x-axis, the shape would be called a prolate
spheroid and would look something like a football.
Isolate y in the ellipse equation and find the volume
of the resulting prolate spheroid tank.
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c) One can estimate the volume of the water base on the depth h, using the
partial volume formula for a spherical tank with a radius which is the average of

the radii of the ellipse: V = "g-"hz(32 —h). The town of Northville uses 7000

gallons (or 35 yd3 ) of water per month. How fast is the height /# changing, in yards

per month, when the water is 10 yards deep?
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3. The graph above, f (x) on —6 < x <6, is comprised of two line segments and

a semi-circle. Let g(x) =1+ [ xf (2) at.
3

(a) Find g(0), g’(0), and 2''(0).
3 (oY= | ¥ i‘}r“

6"(0\ =83
gi((()\ - O

Sz UTE
(b) At what x-value(s) on —6 <x <6 does g(x) have a.t@fa&&&?naﬁmum.
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(¢)  On what interval(s) is g(x) both increasing and concave down? Explain

why.
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(d) At what x-value(s) on —6 <x <6 does g(x) have a point of inflecton?
Explain your reasoning.
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dy 2x+1
/3 Consider the differential equation = = o Lety=f (x) be the
Y

particular solution to the differential equation with the initial condition
y(- 1) = —2. The function y =f' (x) is defined for all real numbers.

dy
a)  On the axis system provided, sketch the slope field for the :1— at all points
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plotted on the graph.

(b)  Find the equation of the line tangent to y =f (x) at y(—=1) = —2. Use that
equation to estimate £(=0.8).
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dy 2x+1
dx 4y

with the initial condition

b)  Find the particular solution to

y(-1)=-2.
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