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l. The graph of the function f(x) is shown above. At which point on the graph

of f(x)is f'(x)>0and f"(x)>0?

a) -4 b -1 c) 0 d) 1 e) 4




2. Given the functions f (x) and g(x) that are both continuous and differentiable,
and that they have values given on the table below.

x f'(x) f"(x) g'(x) g"(x)

2 -1 2 -8 -5

4 8 -11 4 -3

8 -3 -12 -1 4
Then at x =4, g(x) is:
a) increasing and concave down b)  increasing and concave up
c) decreasing and concave down d)  decreasing and concave up

(v + ¥4 -)°
(2+4

3. Suppose f '(x) = . Which of the following statements must

be false?

a) £(x) has a point of inflection at x = — 1
b)  f(x) is increasing on x € (— oo, —1)

¢)  f'(x) has an extreme at x =4

d) f (x) has no vertical asymptotes at x = +2




(B)

The graph of f(x) is shown above. Which graph below is most likely to be

4.
f/(x)?




5. This problem involves finding the absolute maximum and absolute
minimum of the function f (x)= —x3+ 12x + 1 restricted to the closed interval
x €[—3, 1]. Which of the following statements is correct?

a) f (x) has both an absolute maximum and absolute minimum at the end
points.

b) f (x) has both an absolute maximum and absolute minimum at interior
points.

c) £(x) has both an absolute maximum at an end point and an absolute
minimum at an interior point.

d)  f(x) has both an absolute maximum at an interior point and an absolute
minimum at an end point.

6. The graph below is of g”(X), the second derivative of g(x). Which of these

statements is true about g(x) ?

a)  g(x) is concave up on the interval (0, 3)
b)  g(x) has a point of inflection at x =3
C) The derivative of g(x) is increasing on (2, 3)

d)  g(x) has a point of inflection at x =2




7. The graph of the function f (x) is shown above. If h(x)= f xf (1) dt, on
-5
what interval is /(x) increasing and concave down?

a) (-5,-2) b) (-2,0) c) (0,2) d (2,5
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Directions: Show all work.

1. The graph above, h(x) on —8<x<6,is comprised of two line segments and
a semi-circle. Let g(x) =4+ f xh(t) dt.
-3

(a) Find g(3), g’(3), and g”(3).

(b)  On what interval(s) is g(x) both increasing and concave down? Explain
why.




(c) At what x-value(s) on —8 <x <6 does g(X) have a point of inflection.
Explainn your reasoning.

(d) At what x-value(s) on —8 < x <6 does g(x) have an absolute minimum.
Explain your reasoning.




The BC Calculus Learning and Forgetting Problem [

2. There are 72 topics covered in our AP Calculus BC class, 23 of which were
learned in PreCalculus H. Based on research, the rate at which a good student
learns new material is based on the equation

1990.8¢0-79(t=3)
(35 + eo.79(;—3))2

L(¢) =

Based on the Ebbinghaus effect, the rate at which a student forgets the topics
follows the equation

F(1) =16.073¢0-2261

In both cases, L(z) and F(¢) are both measured in topics per month, and ¢ is
measured in months since last year’s AP Exam. Student A in last year’s BC class
knew 68 topics at the end of the school year for the AP Exam (¢ =0). Student B in
last year’s Precalculus H class knew 22 of the topics at the end of the school year (
t =0) and still knows 14 topics at the beginning of the new school year (¢ = 3).

(a) How many topics did Student A still remember 3 months after the AP
Exam? Round to the nearest whole number.




(b)  Find L(5.2) and L'(5.2). Using the correct units, explain these results in
the context of the problem.

(c)  Write an equation that would determine how many topics (counting topics
known by both students as two topics) are remembered by the two students at any
time ¢ where 3<1<12,

(d)  Find the absolute maximum number of topics know (counting topics known
by both students as two topics) on 3 <7 <12, Justify your answer.




3. On the first offensive play of the 2020 49ers vs Jets game, running back
Raheem Mostert set a record as the ballcarrier to hit the highest velocity in a game.
According to Pro Football Focus (PPF), he achieved a velocity of 23.09 mph on his
80-yard touchdown run. (He actually went 87 yards from his starting position in
the backfield.) As a football fan and stats advocate, Dr. Quattrin used replay and a
stopwatch to build the table of approximate velocities (below) during the run.

Time 71n 1.1 2 | 374 | 482 | 6.18 | 7.51 | 9.19 | 11.95
seconds
v(f) in

438 | 624 | 975 | 1128 | 1052 | 835 | 7.02 | 4.62
yards/sec

(a) Approximate Mostert’s acceleration at t=3 seconds.

(b)  Use a Right-hand Riemann Sum to approximate the total number of yards

run. [EC. Why is this more than 87 yards?]




(c)  One model of the data on the table is M (t)=6.2te**". According to this

model, find Mostert’s approximate acceleration at =3 seconds. Indicate the
units.

(d)  According to the model M (¢)=6.2xe™**'*, find Mostert’s maximum
velocity. Indicate the units.




