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1. On which of the following interval(s) is the function y = — ? +3¢% — 5t both
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increasing and concave down?
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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.

* f'(x) 1" () g'x) g"(x)
2 -1 2 -8 -5
4 8 -11 4 3
8 3 12 -1 4
, . Ve e Ir
Then at x =8, g(x)is
a)  increasing and concave down b) increasing and concave up

1,

c) decreasing and concave down @ decreasing and concave up
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Bl Suppose f &» ( . Which of the following statements must be
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true? | ___;t:,
< -2 T “
L. f (x) has a relative maximum at x=-1 &
1. f (x) is increasing on x e(—oo, —4) T
1. f (x) has a relative minimum at x=4 ~{_

a) I only b) Honly c¢) [lonly d) IandII Ce),.fIAII and III only

ab) Iand III only ac) LI, andIII ad) None of these

4.  Below is the graph of f’(x). For what value(s) of x does f(x) have a
minimum?
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a)} Oonly b) 0Oand10 ¢) -5and5

d) -5and 10 e)  None of these




%Fhe function A(x) is graphed below.

Which of these functions represents A'(x)?
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6. The graph below is 0@, the second derivative of g(x). Which of these
statements is true about g(x)?

. _ QN T
I. g(x) is concave up on the interval (3,4) 4 1 :
II. ¢(x) has a point of inflection at x=0 ¢ ha= sien Coaviie -

TIL. The derivative ofg(x) is increasing on (3,4) 57" T

a) I only b) II only c) I1I only d) I and II only
e) II and III only @ and Il only g) L II, and I

7. The function f(x) is shown below on the closed interval x €[1,4] The c value
guaranteed by the Mean Value Theorem for f (x) on this interval is closest to what

number?

5 g ) nl
Ww—- __— = -\= .
=, == £ (e)

a) 1 b) 2 ¢) d) 4 e) 5




Graphof f & kl

8. The graph of differentiable equation fis shown above. If h(x)= f xf (£)dt,
0

which of the following is true?

@) h(6)<h(6)<h'(6) b = (6) 20

) h((6))<h"((6))<h’£6% Ll W' (o) =0
Cc h'(6)<h(6)<h”(6 ’
d)) h”(6)<<h(6)<h’(6) Cl=n' (&) >0

e) h"(6)<h'(6)<h(6)

9. An object moves with velocity v(2) = sec¥(2t). It is known that the particle’s
position at time 0 is 2. What is the particle’s position function?

g‘s(t) =tan(26) +2 ’iy ez 266\ b
b) 5(¢) = ;*tan(Zr) +2

X s(2) = secX(2t)tan*(21) + 2
g s(2) = In|sec(21)] +2

wxs(t) = —;—Inlsec(Zt)l +2



10. Below is the graph of f '(x), the derivative of f (x). Which of the following
statements is true about f{x) on the interval —3 <x < 8?

M [l

a) f(x)has two relative minima, one relative maximum, and three points of
inflection.
b) f(x)has two relative minima, one relative maximum, and two points of
inflection.
¢) f(x)has one relative minimum, one relative maximum, and three points of
inflection.
d) f(x)has one relative minimum, two relative maxima, and four points of
inflection.

@ (x)has one relative minimum, one relative maximum, and four points of
inflection.

11. Find the maximum value of y =x?>—4xon 0<x <3.

a) -4 Cl) 2{ = = <=2
b) -3 o=

D

42

e) No maximum value exists
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12. Find the average rate of change of w(x) = Cos(x) on x € ?, E A

~ -3 3 6-3./3 -1
a)— b — ¢)3my/3 d) ——— e)

Cos Vhk - cos b, =&
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Directions: Show all work.

1. Let a(x)=2- [f(s)dron x € [—4, 4] Let the graph of f(x)be comprised of
0

one semicircle and two line segments as shown below.

(1—

D\ (2) Find h(2), n/(2), and h""(2) -
W (2 =2 Tp (M= T (e
To

\,\1(7/\: 1C(7/) =0
h''(2)= £ ()= Dus

@b) Find the equation of the line tangent to h(x)at x=0.
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@ (c) At what x-values is h(x) increasing and concave up? Justify your answer.
{
h =€ Avo Wi BE e 4 Calaave 0F wWuss
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(d) What is the absolute maximum value of h(x) on the interval x e [—4, 4] ?
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The 49er Sack Leader Problem

NB’s Games
completed

B (g) in sacks
per game

0 0.68 0.62 0.98 1.16

2 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.

ST |
J; ZCj)djx M(a[v‘?) 2(062) + 1o (28) 14 (1.16)=52.32

NicCic Boga read Aﬂﬁwwwrgf S sacws v His FiasT S Teand

(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.

{ | \%;-—}_Z .
B ('SL) m — - 013 ?”’5 =
“1-2q canc

Nite. Besas Sace ,QATfr v Sacics P EANEL LluAg (MCREAS NG
B9 APCROX MATELY | 0/ Sacks Fa Gams Fra EWE  DORVE

e 52,‘\’)) CAnE Wt JOLA:J'&D.




(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

54
problem.

SN

Sk

o

57N (g) dg. Using the correct units, explain the the result in context of the

A . S
,lj v(g) dg = . ¥TE

g, BPCOCINE RP A AVIRAEE OF

(d)  Assume that A(g) = —.001g*+0.073g —0.004 models the rate of Aldon

~~_  Smith’s sacks over his first 50 games from 2011 to 2014 before he was suspended.
During what game, on 0< g <57, is the difference between Bosa’s and Smith’s
sack totals at a maxignum? Show your calculations.
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