Selected values of fand g and their first derivatives, f’ and g', are shown in n [ Mark for Review -
the table. — e

1£h(z) = g(f(x)). what is the value of h'(2)?
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The position of a car traveling on a straight road at time t is given by the n_ [ Mark for Review.
function s(t), where t is measured in seconds and s(t) is measured in — R ——— ——
5 meters. For 0 < t < 10, the car has positive velocity and negative Which of the following could be the graph of s(t)?
acceleration.
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Let fbe the function defined by f(z) = v/4z + 1. Which of the following is the slope of the
line tangent to the graph of fat z = 6?
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- — 342 forg < 2
. - z2+1 . "
Let fbe the function defined by f(z) = z* — 42® + 8. On what interval is fdecreasing? Let 1t be the function defined by h(z) = {z2 fora > 9 Which of the following

statements is true?

—

(@ =3

[ @ his continuous at z = 2.

[ [0,2] only
( @ [0, 3] only
| ® B

{ h has a removable discontinuity at z = 2.

[ o hhas a jump discontinuity at z = 2.

- N W S

— e

[ @ h has a discontinuity due to a vertical asymptote at x = 2.
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Consider the curve defined by 2 — 2y — yz + 2 = 0, where % = ;—;z What are all

points (x, y) at which the curve has a vertical tangent line?

{@ (1,1) and (-1, 1)

|
1 |
© } (@ w-vmiciy ]
[@ I } {@ (2,~2) and (~2,2) J
J

[ @ There are no such points.
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A particle moves along the x-axis with initial position £ = 0 and initial velocity v = 0 at
time t = 0. If the acceleration of the particle at any time ¢ > 0 is 24t + 4, then the position [ Mark for Review
of the particle at any time ¢t > 0 is P

[ @ 2t°+4
[ ©Q 4 +2¢
[ © 126344
[ ® 12t>+4t

If f(z) = 5arctan(e*%), then f'(z) =
[o —ige
14e—t=
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Let fbe a continuous function. Which of the following is a right Riemann sum
. . 6
approximation for [, f(z)dz?
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What is the area of the region bounded by the y-axis, the graph of y = \/5 and the

horizontal line y = 4?
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Let R be the region bounded by the graphs of y = 3z and y =

in the figure.

=d)

The first derivative, f’, of a function fhas the properties shown in the table.

x z<2 [2|2<z<4|2

£'(z) | Negative | 0 | Negative | 0

|

Positive |

m [ Mark for Review
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‘Which of the following integrals gives the volume of the solid formed by
revolving R about the x-axis?

[ ® =52t

‘ = f2 (82 — 2%z

[o w3 (62 - (22)?)dz J

‘ ® () - (327

L]
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Which of the following statements about f must be true?

[ @ /hasalocal minimum at z = 4 and no other local extrema.

The graph of fhas a point of inflection at z = 4 and no other points
of inflection.

‘ © /fhasalocal minimum at = 2 and a local maximum at = 4

‘ (@ The graph of fhas points of inflection at z = 2and & = 4.

Ify = f(z) is a solution to the separable differential equation :—g = g—;, where f(0) = 2,

what is the value of f(1)?

(® ver1

@ vev3

[@ e+1

[@ Ve+3
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The function fis defined by f(z) = £43Zk where k is a constant. If lim5 f(z) exists,
T——

z?—25
1i1151 f(z) = —o0, and lir? f(x) = oo, what is the value of k?
x— z—3"

© |
o )
o |
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[ @ k can be any real number.

m [ Mark for Review

The function fis given by f(z) = aze®, where a and b are nonzero constants and
f(1) = 100. For which of the following values of a and b does fhave a local extremum at
T =2?

[@ a=2andb=1nb50

[e a=100y/eandb=—+%

|
]
[@ o toean = —1 J
J

[ @ a=100e”* andb = —<
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The radius and height of a right circular cylinder are each increasing at a rate of %
centimeter per second. At what rate, in cubic centimeters per second, is the volume of the
cylinder increasing when the radius is 3 centimeters and the height is 10 centimeters? (The
volume V of a right circular cylinder with radius r and height his V = wr2h.)
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When substitution of variables is used, ffa dz is equivalent to which of the

following?
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Let fbe the function defined by f(x) = 3€?®. What is the approximation of f(0.1) found
by using the line tangent to the graph of fat z = 0?

[o 3.6

{ 33

CE

[@ 24

B
The graph of y = f(x) on the closed interval [0, 2] is shown. [ Mark for Review

Which of the following could be the graph of y = f'(z)?

Graph of f




Let R be the region in the first quadrant bounded by the y-axis, the graph of
y = %, and the horizontal line y = 8, as shown in the figure.

&)

The region R is the base of a solid. For this solid, each cross section
perpendicular to the y-axis is a square.

m [ Mark for Review

3 o v

Whatis the volume of the solid?
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® z+hlz+1+C

O =+2lnjz+1+C

© ZF+3z+hlz+1+C

@ z? + 3z +In|lz + 1|+ C
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= In(1 + 2z), which of the following limits is equal to g'(3)?

fizg Bil+22)-1a(7)
z—3 x

e lim In(1+2)—In(3)

z—3 z—3
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An elevator in a building moves vertically up and down from floor to floor:
Floors in the building are 16 feet apart. The function v models the elevator’s
velocity at time t seconds, where v(t) is measured in feet per second. The
graph of vis shown for 0 < ¢ < 30.
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If the elevator is on the fourth floor at time ¢ = 0, on what floor is the elevator
attime t = 307

@ Third ‘
Fifth ‘
[ © seventh ]
® Ninth ‘

7 |
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The figure shown is a slope field for which of the following differential
equations?
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‘The graph of the function f shown is concave down on the open interval

0,2

Graph of f

E [ Mark for Review
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Which of the following statements about f'(1) is true?

® o0<f(1)<06

[o 06< f(1)<1

© rm=1
® f>1

The first derivative of the function fis defined by f'(z) = 2 — ( x + 9) cos z for

—7 < x < 7. The graph of fhas how many points of inflection on the open interval

—-T<ae<T?

[@ One

[ . Three

[ o Four

[ @ Five

[ Mark for Review

A particle moves along the x-axis so that at any time ¢ > 0 its position is given by
x(t) = 41In(t + 0.5) + 5% What is the velocity of the particle at time ¢ = 6?

[ O 1523

2.131

@© 10512

@ 34.469

During a race, the amount of gasoline consurmed by a race car is given by
the function V, where V(t) is measured in gallons and ¢ is the number of
minutes since the start of the race. Values of V() for selected values of t are
given in the table.

t(minutes) | 0 | 10 | 20 | 26 | 30

V(t) (gallons) | 0 | 8 | 1115 |17

m [ Mark for Review

[

H [ Mark for Review

Using the average rate of change of V() over the smallest interval of time in
the table containing t = 23, what is the approximation for the instantaneous
rate at which gasoline is consumed, in gallons per minute, at time £ = 23
minutes?

® !
@ %
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The rate at which a new product sells can be modeled by S'(t) = —3000 . where S(t) is

133e 02

the number of units sold and t is the time in weeks since the product went on sale. To the
nearest integer, what was the average rate at which the product sold, in units per week,

during the first 8 weeks of sales?

{@ 140

[ © 123

© 1868

@ 10309

The velocity, in units per second, of a particle moving along the x-axis is
given by v(t) = 47228 where tis the time in seconds. The particle is 4
units to the right of the origin at time ¢ = 0.

L]
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What is the position of the particle at time ¢ = 2?

(® 0.388 units to the left of the origin

0.977 nits to the right of the origin

(© 1666 units to the right of the origin

3.612 units to the right of the origin J




A function fis continuous for all x. The graph of y = f() has a local m [ Mark for Review
‘maximum at (—3, 5) and a local minimum at (4, —2) .
| Which of the following statements must be true?

[ Mark for Review

The temperature, W, of a cup of hot water cools with respect to time at a rate that is ® The graph of fhas horizontal tangents at z = ~3and z = 4.
directly proportional to the difference between the temperature of the water in degrees -
Fahrenheit ("F) and the room temperature of 68 °F. Which of the following is a differential The graph of fhas a point of inflection at some x between & = —3
andz =
equation that models this situation, where k is a constant?
(© The graph of fhas a slope of —1 at some x between z = —3 and
@ aw _ _k v=t
dt . 168
@  The graph of fhas an x-intercept at some x between z = —3 and
z=4.

[ A — k(t — 68)
(@ #-

[o 4 — k(W — 68)

[ Mark for Review

The function fis continuous for 1 < z < 6 with fﬁl f(z)dz = —5and ff f(z)dz = —3.
What is the value of f;‘(f:f(z) + 4)dx?

—_—r

o ® = J
The graph of a function fis shown, m [ Mark for Review e -
Whatis lim f(z) + lim f(2)? [ 2 ]
) (@ - |
3t V .
0 1 \ [o ! ]
Graph ot 1 (® s ‘ [o i ]
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— — = e @ B
The differentiable function N (¢) models the number of members of a health club, where t The graphs of the functions fand g consist of line segments, as shown. B AQvercorreien
is the number of months after the club opened. Which of the following is the best v v If Iis the function given by h(z) = f(g(2x)), then h'(1) is
interpretation of the statement N'(4) = 13? N oo h (® - I
) =0 N~ =
T f ‘ i !
® 4 months after the club opened, there were 13 more members of the club than R R J
when the club opened. jl ji 35 (@ 4 ‘
~ ~ [e 8 ]
o 4 months after the club opened, the number of members of the club was
increasing by 13 members per month.
2l B
@ 4 months after the club opened, the rate of change of the number of members of e oSS RS g Cana e (SSRGS T AR B B avecorreien -
the club was increasing by 13 members per month per month. Whatis the value of (£~1)'(4)?
x| f@) | ) (@ 3 J
2| 3 | a
@ During the first 4 months after the club opened, the number of members of the [0 5 ]
club was increasing an average of 13 members each month. i I . \
il s | s |© 4 J
(@ 4 ,\
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The function fis given by f(z) = @ + 3sinz — 4 cos . What is the difference between the
two values of x that satisfy the conclusion of the Mean Value Theorem applied to fon the

closed interval [0, 6]?

‘ ® 2168
(® 2ms

(0 )

‘ ® 3930

E [ Mark for Review

The function fis defined by f(z) = [, tIn(t)e 'dt for z > 1. What is the slope of the line
tangent to the graph of fat the point where & = 57

© wn |
© o |
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© w |
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2748. An invasive species of plant appears in a fruit grove at time ¢ = 0 and begins to
spread. The function C defined by C(t) = 7.6 arctan(0.2t) models the number of acres in
the fruit grove affected by the species t weeks after the species appears. It can be shown
that C'(t) = 520

(Note: Your calculator should be in radian mode.)

A. Find the average number of acres affected by the invasive species from time t = 0 to
time t = 4 weeks. Show the setup for your calculations.

B. Find the time t when the instantaneous rate of change of C equals the average rate of
change of Cover the time interval 0 < ¢ < 4. Show the setup for your calculations.

C. Assume that the invasive species continues to spread according to the given model
for all times ¢ > 0. Write a limit expression that describes the end behavior of the rate
of change in the number of acres affected by the species. Evaluate this limit
expression.

D. At time t = 4 weeks after the invasive species appears in the fruit grove, measures are
taken to counter the spread of the species. The function A, defined by
At)=C(t) — f‘f 0.1 - In(z)dz, models the number of acres affected by the species

over the time interval 4 < t < 36. At what time ¢, for 4 < t < 36, does A attain its
maximum value? Justify your answer.

2749.
A. Find the area of R. Show the setup for your calculations.

B. Region Ris the base of a solid. For this solid, at each x the cross section perpendicular
to the x-axis is a rectangle with height x and base in region R. Find the volume of the
solid. Show the setup for your calculations.

C. Write, but do not evaluate, an integral expression for the volume of the solid
generated when the region Riis rotated about the horizontal line y = —2.

D. It can be shown that ¢’(z) = 1 4 mcos(wz). Find the value of x, for 0 < z < 1, at
which the line tangent to the graph of fis parallel to the line tangent to the graph of
g.

The shaded region R is bounded by the graphs of the functions fand g, where
f(z) = 22 — 2z and g(z) = x + sin(nz), as shown in the figure.

¢ The graph shows two curves labeled y equals f open parentheses x close parentheses
and y equals g open parenthesis x close parenthesis.

e Each graph is as follows:
¢ y equals f open parentheses x close parentheses:

file:///C:/Users/52700/Desktop/3E4k ABjS#E.html 1/4
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o The curve begins to the left of the y axis, above the x axis, and moves downward
and to the right.

Document

o It crosses the origin, and reaches a minimum at the point with coordinates 1
comma negative 1, and then moves upward and to the right.

o It crosses the x axis at 2 and passes through the point 3 comma 3 before it ends.
¢ yequals g open parenthesis x close parenthesis:
o The curve begins to the left of the y axis, below the x axis.

o It moves downward and to the right and reaches a relative minimum at the point
with approximate coordinates negative 0.6 comma negative 1.6, then moves
upward and to the right.

o It intersects the function y equals f open parentheses x close parentheses at the
origin, and reaches a relative maximum at the point with approximate
coordinates 0.6 comma 1.6.

o It then moves downward and to the right and reaches a relative minimum at the
point with approximate coordinates 1.4 comma 0.4.

o The curve then moves upward and to the right and reaches a relative maximum
at the point with approximate coordinates 2.6 comma 3.6.

o The curve then moves downward and to the right, intersects the functiony
equals f open parentheses x close parentheses at the point with coordinates 3
comma 3, and reaches a relative minimum at the point with approximate
coordinates 3.4 comma 2.4.

o It then moves upward and to the right before ending.

e The region bounded from below by the function y equals f open parentheses x close
parentheses and bounded from above by the function y equals g open parentheses x
close parentheses is labeled R.

(Note: Your calculator should be in radian mode.)

2750.

A. Approximate R'(1) using the average rate of change of R over the interval 0 < ¢ < 2.
Show the work that leads to your answer. Indicate units of measure.

B. Must there be a value ¢, for 0 < ¢ < 10, such that R(c) = 1552 Justify your answer.

C. Use a trapezoidal sum with the three subintervals indicated by the data in the table to
approximate the value of f010 R(t)dt. Show the work that leads to your answer.

D. A teacher also starts reading at time ¢ = 0 minutes and continues reading for the next
10 minutes. The rate at which the teacher reads is modeled by the function W defined

file:///C:/Users/52700/Desktop/ZE24R AB%EHE . html 2/4

2025/5/12 20:12
by W(t) = —%tZ + 8t + 100, where W (t) is measured in words per minute. Based

on the model, how many words has the teacher read by the end of the 10 minutes?
Show the work that leads to your answer.

Document

A student starts reading a book at time ¢ = 0 minutes and continues reading for the next
10 minutes. The rate at which the student reads is modeled by the differentiable function R,
where R(t) is measured in words per minute. Selected values of R(¢) are given in the table
shown.

t (minutes) 0 2 8 10

R(t) (words per minute) 90 100 150 162

2751.
A. Find ¢'(8). Give a reason for your answer.

B. Find all values of xin the open interval —6 < z < 12 at which the graph of g has a
point of inflection. Give a reason for your answer.

C. Find g(12) and g(0). Label your answers.

D. Find the value of x at which g attains an absolute minimum on the closed interval
—6 < z < 12. Justify your answer.

The continuous function fis defined on the closed interval —6 < z < 12. The graph of £
consisting of two semicircles and one line segment, is shown in the figure.

¢ The graph consists of two semicircles and one line segment. Four closed circles are
indicated on the graph.

¢ The first semicircle opens upward. It begins at a closed circle at the point with
coordinates negative 6 comma 0, reaches a minimum at the point with coordinates
negative 3 comma negative 3, and ends at a closed circle at the origin.

¢ The second semicircle begins where the first semicircle ends, and opens downward. It
reaches a maximum at the point with coordinates 3 comma 3, and ends at a closed
circle at the point with coordinates 6 comma 0.

¢ The line segment begins where the second semicircle ends, and slants upward and to
the right until it ends at a closed circle at the point with coordinates 12 comma 3.

file:///C:/Users/52700/Desktop/3E4k ABjS#E.html
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Let g be the function defined by g(z) = [, f(t)dt.

2752. Two particles, Hand J, are moving alzong the x-axis. For 0 < t < 5, the position of
particle H at time tis given by z;(t) = e!" % and the velocity of particle J at time tis

given by v (t) = 2t(t* — 1)3.

A. Find the velocity of particle H at time t = 1. Show the work that leads to your answer.

B. During what open intervals of time t, for 0 < ¢ < 5, are particles Hand Jmoving in
opposite directions? Give a reason for your answer.

C. It can be shown that v;(2) > 0. Is the speed of particle J increasing, decreasing, or
neither at time ¢ = 2? Give a reason for your answer.

D. Particle Jis at position = 7 at time ¢t = 0. Find the position of particle J at time

t = 2. Show the work that leads to your answer.

; : : 3 2 1.2 _
2753. Consider the curve G defined by the equation y° —y* —y + 4z° = 0.
d _
A. Show that d_g = W

B. There is a point P on the curve G near (2, —1) with x-coordinate 1.6. Use the line
tangent to the curve at (2, —1) to approximate the y-coordinate of point P.

C.Forx > 0 and y > 0, there is a point S on the curve G at which the line tangent to the
curve at that point is vertical. Find the y-coordinate of point S. Show the work that
leads to your answer.

D. A particle moves along the curve H defined by the equation 2zy + lny = 8. At the
instant when the particle is at the point (4,1), ‘fi—f = 3. Find % at that instant. Show
the work that leads to your answer.
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2748. Invasive Species Problem

A

Average number of acres affected from¢ = Otot = 4:
1 4
Average = 1] 7.6 arctan(0.2t) dt
0

Using the given derivative C’(t), the integral evaluates to:

7.6 arctan(0.8)

Average = =~ 1.9arctan(0.8) =~ 1.9 x 0.6747 = 1.28 acres

B.
Find ¢ where C'(t) = Average rate of change:

38 T.6arctan(0.8)
25+ 2 4

Solve numerically: ¢t =~ 2.24 weeks.

C.
End behavior of the rate of change:
. o T P = =
B Ot =Enp o
D.
Maximize A(t) = C(t) — [{ 0.11n(z) da:
Find critical points by setting A'(t) = C'(t) — 0.11n(t) = 0.
Solve numerically for ¢ in [4, 36]: £ = 10.6 weeks.



2749. Area and Volume Problem
A.
Area of region R:

Area = ﬂx lg(z) — f(z)]dx = ./:{:.r: +sin(mz) — (2 — 22)]dz = ﬂs[—ﬂ + 3z + sin(mz)] d

Evaluate:

4 2 ty

34 cos
& A ﬂ} = 4.5 square units
3 2 ™ 0

Area = {—

B.
Volume of the solid:

Volume = A z - [g(z) — f(z)]de = / z(—2z® 4+ 3z + sin(nz)) de

3
U]

Evaluate numerically: = 6.75 cubic units.

C
Integral for rotation about y — —2:
4
Volume = rrf l(g(z) +2)% — (F(=z) +2)% d=
0
D.

Find z where f'(z) = ¢'(z):
2z — 2 =1 + mcos(nz)

Solve numerically: z == 0.5.

2750. Reading Rate Problem
A.
Approximate R'(1):
R(2) — R(0 100 — 90
R’(l) =] M = 07 = 5W0rdsf'mi[12
2 2 :
B.
By IVT, since R(t) is differentiable and R(0) = 90 < 155 <. R(10) = 162, there exists ¢ such that
R(c) — 155.
C.
Trapezoidal sum for f"m R(t) dt:
— 2 6 2
Approximation — 5 (90 + 100) + 3 (100 + 150) + 5(150 + 162) — 190+ 750 + 312 = 1252
D.

Total words read by the teacher:
10 10
0

10 3
3, t ;
f W(t)dt = f — T 4 8+ 100 ) df = |~~~ + 4t + 100¢] = 1300 words
o 10 10 "

2751. Function Analysis Problem

A.
¢'(8) = f(8). From the graph, f(8) = L.5 (linear part slope).

B.
Points of inflection occur where g"(z) = f'(«) changes sign:
Atz =3andz = 6.

C.
9(12) = [ f(6) at:

Calculate areas under semicircles and line segment:
g(12) = 97 + 18 = 46.27
9(0) = 0.

D.

Absolute minimum of g occurs at @ = —6 (most negative area). ~



2750. Reading Rate Problem

A,
Approximate R'(1):
__R(2)—R() _ 100 —90

R'(1) = S e 5 w()rclsfr.[lill"2

B.

By IVT, since R(t) is differentiable and R(0) = 90 < 155 < R(10) = 162, there exists ¢ such that

R(c) — 155.

C.

Trapezoidal sum for f"m R(t)dt:
T 2 6 2

Approximation — 5 (90 + 100) + 3(100 + 150) + 5(150 + 162) = 190+ 750 + 312 = 1252

D.

Total words read by the teacher:
1) 10
0

10 3
2 # ;
f W(t)dt = f — 484100 ) df = |~ + 42 + 100¢] = 1300 words
o 10 10 "

2751. Function Analysis Problem
A.
¢'(8) = £(8). From the graph, f(8) = 1.5 (linear part slope).

B.
Points of inflection occur where g"(z) = f'(z) changes sign:
Atz =3andz = 6.

C.
9(12) = [ F(6) dt:

Calculate areas under semicircles and line segment:
g(12) = 97 + 18 = 46.27
9(0) =0.

D.

Absolute minimum of g occurs at z = —6 (most negative area). v

2/31. Function Analysis Problem

A
g'(8) = f(8). From the graph, f(8) = 1.5 (linear part slope).

B.

Points of inflection occur where g"(z) = f/(z) changes sign:

Atz =3andz = 6.

C.
12

g(12) = [i° f(2) dt:

Calculate areas under semicircles and line segment:

g(12) = 97 + 18 =~ 46.27

g(0) = 0.
D.
Absolute minimum of g occurs at « = —6 (most negative area).

2752. Particle Motion Problem
A.
Velocity of particle H att = 1:

d .z 2
vg(t) = &at A — (2t —4)et H

Att=1l:vg(l) = —2¢7%

B.

Opposite directions when vy (t) - vy (t) < 0:
Solve (2t — 4)et' . 24(£2 — 1)% < 0.
Intervals: (1, 2).

{ el

Att=2,v4(2) > 0anduy(2) = 0.

Speed is increasing.

D.

Position of particle J at ¢t = 2:

2
z,,(a)—7+f:2t(t2_1)3d¢f7+ [@] s
(1]



2753. Curve Analysis Problem

A.

Implicit differentiation:

dy —2

z
T . T oL
B e Al = TE ™ g W |
B.
Tangent line approximation at (2, —1):
dy -2
y= -1+ — 16-2)=-14+ ——/——F————=(-0.4) = -0.9
B lpy 0" T Ty -p Y

C.

Vertical tangent when denominator is zero:
5 L
3y 72.—,;71:(]:.\1,::10[3}:75

Fory > 0,y =1

D.
For 2zy +Iny = 8, at (4,1):

dx dy ldy dy
BBt =0 = =9
A==
EREIE:
Frq E'lzi—l_ﬁ%&%:gﬂéqu‘ [ Mark for Review

Consider the curve defined by #? — 2zy — y* + 2 = 0, where % = ﬁ What are all
points (z, y) at which the curve has a vertical tangent line?

[ ® (1,1)and(-1,-1)

J
[Q (1,—1) and (=1,1) ]
[@ (2,—2) and (—2,2) }

)

[ @ There are no such points.

IXIE M) A2 D




