AB Calculus — Section I — Multiple Choice — Part A
30 Questions — 60 Minutes — No Calculator

LIf f(~1)=4 andf"(~1)=-3 and g(x)=[ f(x)] , find g’(~1).

A.-12 B.-24 C.-6 D.9

2. For the differentiable function f, f (—2) =—2andf ’(—2) =3. Function /" is approximated using its tangent

line at x =—2. For what value of & is the approximation to f (k) equal to %*?

Lk=-1 II. k=1 Il k=4

A.Tonly B. Il only C. I and III only D. II and III only

3.If f(x)= j 3x+l dx , find the average rate of change of fon [1, 9].

Jx
16

A. 3 B.6 C.7 D. 28
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8x—2x*+a, x<?2

, where a and b are constants, at what values of a and b is f (x)
X =6x*+12x+b, x>2

4. Iff(x)={

differentiable?
2 2 1 1
I. a=0,b6=0 I a=—,b=— . a=—-,b=—-
3 3 e e
A.Tand II only B. I and III only C. Il and III only D. I, Il and IIT
5. Let g(x)=¢/. If f(-2)=-3and g’(-1)=e, find f"(-2).
2 4
A. 20 B. ¢' c. < D. £
2 2
——20 "
6. Over a period of § AM to 12 PM, the water in a canal travels at different |t E
speeds. The velocity of the water is given by v(z) , measured in miles T a(r) /
per hour and shown by the solid curve in the figure in the right, where ¢ | " 1
is the number of hours after 8 AM. The water’s acceleration is given by | s
a(t) and is shown by the dashed curve. Arrange the numerical values of ;_4 'J'
the following from largest to smallest. \ } 3 ' o/
I. The average acceleration of the water over the 4 hours. N
1L v'(1) Te
1L a'(1) T
A.LIL I B.L1IIL 11 C.IIL IL I D. 1L I, II
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7. Find the error in approximating J.(ex + x)dx with a right Riemann sum using 4 rectangles of equal width.

0

A S+’ +e+4 B. &+e’+e+3 C.2 D.3

8. Find the area of the shaded region. y=2x+6 )

9. If sin2y =2x+ 3y, what is the difference between the smallest and largest slope to the curve?

A B.

N | W
@)
W | o0
o
|

1
2
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10. The function f'is differentiable and non-linear for —q® < x < @ where a is a positive number. Let

f(—a3) =q and f(a)= =L For some k where ¢’ <k <a, f*(k) must equal what expression?
a

A T B ! c. L p, !
a a’ 1+a 1+ a*

11. On the figures to the right is the graph of
f(x) = sinx. At the point, (x, f(x)), the area
under f(x) is shaded and labeled P. To the
right, there is another graph of f(x). The right
triangle with the hypotenuse being the line
between the origin and the point (ux, f(x)) is

shaded and labeled Q. Find lim 2L
0 Area Q

N | —

A.0 B.

12. Let f(x)=x>.For what value of b > 0 does the average value of f(x)on the interval [0, b] equal the

average rate of change of f on [0, b] ?

A B. 1 C.

N | W

1
2
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13. The polynomial function /" has selected values of its second derivative
f” given in the table to the right where £ is a positive constant. Which of

the following statements must be true?

A. f is increasing on (-5, 3)
C. f has an inflection point at x = 2

14. J.xtanxzdx:

1
A. Etan2x2+C B. 2tan’x* +C

C. %lln|cosx2‘+C D. 2ln|cosx2|+C

15. The graph of f (x) is shown in the figure to the right as well as areas

6
between f (x) and the x-axis. Find the value of J flx|dx.
-2

A.-12 B.4
C. 15 D. 16
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X

=5

Iz (x)

-k

B. f has a relative minimum at x = -2
D. The graph of f changes concavity on (-5, 3)
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16. The table to the right gives selected values of the velocity v(t) f 0 112131415

of a particle moving along the x-axis. At time ¢ = 0, the particle is (t) a3l -1lol1l210
at the position x = 1. Which of the following could be the graph v

of the position function, x(t) , of the particle for 0 <7<5?

17. A function f'is defined graphically as shown by the figure on the right. What
is the value of (f‘l) (2)?

A. -2 B.2 C. —— D.

[\
N | —

18. The rate that vehicles enter a highway during rush hour, " R(1)
in vehicles per minute, is given by a table and a ° (minutes) | (vehicles per minute)
strictly increasing function R of time ¢, where ¢ = 0 é 0 10
refers to 4:00 PM. The graph of R and a table of 8 ig ;
selected values of R (t) , for the time interval 8 50 50
0 < ¢ <120 minutes are shown to the right. The rate =1 Zg 191%
that vehicles enter the highway is increasing fastest at i oowoomnmeowpnn 100 125
5:00 PM. What is the value of R”(60)? time 120 130
A.0 B.1 C.2 D. 70
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19. The price of a dozen eggs is volatile because of Day Sun | Mon | Tues | Wed | Thu | Fri | sat
an avian flu. On the right is a table showing both Change C in price
the change C in price as well as the current price (dollars per day) 0.10] 0.15| 0.16 | 0.04 | 0.00 | —0.03 | —0.08
P of a dozen eggs during a week at a store. :
Neglecting units, what is the numerical value of Pricperdozen P | 4.20| 435 | 4.51] 4.55 | 4.55] 452 | 444
the average change in C over the week?
A.-0.03 B. 0.04 C. 0.057 D. 0.228
) .2
20. Find [jm (¥ Zsinx
h—0
A. 2cosx B. —2cosx C. cos’x D. sin2x
2
21. If h(x)= [f(g(x))} , use the table below to find h'(2) :
flel|f|¢g
2 |-1|1-2|3 |4
215 |4 2
A 2m B. 8x C. 20m D. 407
7 - Version Y
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22. Jaws the shark is swimming horizontally 5 feet below the surface (see figure to
the right) when he grabs onto some bait from a fisherman. If the length of the
fishing line is 13 feet and Jaws swims at 20 feet per second, approximately
how fast does the length of the fishing line increase at that moment?

A. 7.7i B. 31.2i C. 18.5i
sec sec sec

23.1If f(x):xz—x—6 andg(x)z

A. no tangent lines B. C.

N | —

24. The region bounded by the curves y=1In (x + 1), y =1 and the y-axis is shaded in

the figure to the right. If this region is rotated about the line y =1, which of the

following represents the volume of the solid?
e+l

A. ﬂj[1+ln(x)]2dx B. 7[T[1n(x+1)]2dx

e—1

C. 71'T[1—[1n(x+1)]2} dx D. n'J‘[l—ln(x+l)]2dx

0
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5 feet

ft

D. 37—

D.

A=

sec

7 (2 ) , find the value of x where the tangent line to g is horizontal.
X
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25. The function that is a solution of a differential equation is increasing in
the shaded region to the right. What could be the differential equation?

d ) dy 2
A._=x - B._=x —

a7 dx Y
c,ﬂz)ﬂ_x D.%=x—y2

26. Iff( )= 1)3 andg(x)=2x—1,ﬁnd jf(g(x))dx.
2x
A —1 -+C B. -1 -+C
32(2x-1) 16(2x—1)
c L ¢ D.— L _sc
8(2x 1) 4(2x-1)
27 iJ‘(e —e")dtz
A 2x(ex: —l) B 2)c(e2"22 —1) c s 2_1 5 o 2_1
e’ e e’ e’
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28. Solve the differential equation that models the statement “the rate of change of y with respect to ¢ is

proportional to the product of t and 1—y.”

A y=1+Ce™
C.y=1+ Ce™

B. y=-1+Ce™
D. y:—1+Ce_k’2

29. Jerry and Charles are both 12 years old. At that time, Jerry is 4 feet 10 inches tall
while Charles is 5 feet tall. Over a 4-year period, their growth rates in inches

per year are shown in the figure to the right. If the shaded region is equal to 6,
which of the following statements are true?

[. When they are 16 years old, each boy will be 6 inches taller than he was
when he was 12 years old.

II. When they are both 16 years old, Jerry will be 4 inches taller than Charles.

Inches per year

Charles' growth rate

II. There will be some time over the 4-year period that Jerry and Charles will be the same height.

A.Tonly B. I only C. III only
V3/2
30 L =
1+4x
1/2
/4 /4
AL B. -~ c X
24 24 12
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AB Calculus — Section I - Multiple Choice — Part B
15 Questions — 30 Minutes — Calculator Allowed

1. A particle moves along the x-axis with velocity v(t) =—¢"""2 for 0 <t<1. Describe the motion of the

particle.

I. The particle is always moving left.

II. The particle is sometimes moving left.

III. The particle is speeding up more than half the time.
IV. The particle is speeding up less than half the time.

A.Tand I B.land IV C.IIand III D.IIand IV
4 2
2. 1f Jf(x)dx:—s, then J[f(x+2)—4x+4]dx:
-2 -4
A. -8 B.8 C. 40 D. 56

3. The graph of the function y =3.6cosx+sin3x has how many horizontal tangents to it on interval [0, 2m) ?

A2 B.3 C. 4 D. 6

MasterMathMentor.com — AB CopyCatCalc - 11 - Version Y



2
4. Greg uses a midpoint rule with 5 rectangles of equal width to approximate J.de while Matthew uses a
/ x
(s
trapezoidal rule with 5 trapezoids with equal width. If the true value of j—dx =1n32, which of the following
X
1

2
. . . ) 5 o
statements is true about the size of the error in computing j—dx with either method?
X
1

A. The error using the midpoint rule and trapezoidal rule are the same.

B. The error using the midpoint rule is about twice the error using the trapezoidal rule.

C. The error using the trapezoidal rule is about twice the error using the midpoint rule.

D. The error using the midpoint rule is about six times the error using the trapezoidal rule.

5. The first quadrant region between y = cos x, the x-axis, and y-axis is rotated about i) the x-axis and
i1) the y-axis. Find the difference in volumes.

A.0 B. 0.356 C.1.119 D. 1.467

6. The solution to a differential equation passes through the point (0, —2). If the
solution to the DEQ is graphed in the figure to the right, which of the following
could possibly be the DEQ?

ADoiay3 B. D oort2y41 &
dx dx
C.@:Zx—y—l D.QZX—Z)/—I
dx dx
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7. The rate of change of the percent of people P(t) getting a flu inoculation in a population is directly

proportional to 100 — P(t) where 7 is the time in weeks. At the start of flu season (¢ = 0), 20% had already

been inoculated and 3 weeks later, 50% had been inoculated. From that time, approximately how many
more weeks will it take for 80% of the population to be inoculated?

A 2.8 B.3.8 C.5.8 D. 8.8

8. A particle moves along the x-axis so that the velocity v(t) =10e" +2cos2t—1. Att=0, the particle is at the
position x =—1.5. What is the total distance the particle travels from ¢ =0 to t = z?

A. 8.924 B. 10.424 C.11.924 D. 14.029

. A calculus teacher asks her students to find the average rate of change from x = 1 to

9. Suppose f(x)= 2x1+1

various values of x. Rather than do each individual problem, Kurt finds the average rate of change from
x=1tox =1+ h for all non-zero values of 4. What is this average rate of change?

N B ! O D2 _
2h+1 2h+1 3(2h+3) 3h(2h+3)
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10. A speedboat traveling at 40 ft/sec passes directly over a diver who is 65 feet below T
the surface and rising vertically at 5 ft/sec, as shown in the figure to the right. [ ____ —
How fast is the distance between the boat changing 3 seconds later?

A. 32.8i B. 35i C. 37.6i D. 38.8i

sec sec sec sec 65 feet

11. When applying the Mean-Value Theorem to the following functions on the interval [-1, 1], which have a
conclusion of x = 0?

L f(x)=2x IL f(x)=cosx L f(x)=e" V. f(x)=x
A.Allbut I B. All but II C. All but I1I D. All but IV

12. The figure to the right shows the graph of f(x)=3x*+2x+1.1f y
the area of the shaded region is 4, the area between f(x), the x-
axis, and y-axis and the line x =m is 2A, and the area between

flx)=3x"+2x+1

f(x), the x-axis, and y-axis and the line x = n is % ,find m—n.

A.1.152 B. 1.488
C.2.000 D. 2.640

Y=
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13. On a golf course, foursomes (4 golfers) start the course on the first tee. The rate that golfers start the course
is given by R()=(32-4t)sin’ (%tj +1, where ¢ is measured in hours and R(r) is measured in foursomes
per hour. This rate is valid on the time interval 0 <¢<8. When R is greater than 20 foursomes per hour, the

golf club sends a starter to the first tee to control traffic flow. Find the average rate of foursomes per hour
starting the course when the starter is required.

A.23.04 B. 24.02 C.24.93 D. 26.95

14. The rate of change of the number of people in a Super Walmart is given
by W(r) where ¢ is measured in people and W (¢) is measured in w()|-5|27|2 [-22]17 81

people/minute. The values of W (r) are given over a 45-minute period

as shown by the table to the right. There are 75 people in the store at time 0. If W (z) is modeled by

W(t) = 0,()1(;3 —59¢2 + 8141 — 500) , find the difference in estimations to the nearest whole number of a)

the net change of people in the Walmart using the table with a trapezoid rule with 5 trapezoids and b) the
model of W(z).

A. 18 B. 28 C. 103 D. 273

15. A cruise ship is traveling towards the island of Aruba on a straight-line
path. At 7 AM (¢ = 0), the ship begins to reduce speed as it makes its
approach. In the figure to the right, there are three graphs representing the
ship’s position function s(z) , velocity function v(r) and acceleration

function a(r) from 7 AM to 8AM. Match each graph with the proper label.

I. s(t) I. s(t) I. v(t) I. v(t)
) B. II. v() C. L. () D. II. a(t)
1) 11 a(z) 1L a(r) 1L s(z)
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