AB Calculus Multiple Choice Test
From Calculus Course Description - Effective Fall 2010 (pp. 17-27)

Calculus AB: Section [

Section [ consists of 45 multiple-choice questions. Part A contains 28 questions and
does not allow the use of a calculator. Part B contains 17 questions and requires a
graphing calculator for some guestions. Twenty-four sample multiple-choice questions
for Caleulus AB are included in the following sections. Answers to the sample

questions are given on page 27,

Part A Sample Multiple-Choice Questions

A calculator may not be used on this part of the exam.

Part A consists of 28 questions. Following are the directions for Section [, Part A, and
a representative set of 14 questions.

Directions: Solve each of the following problems, using the available space for scratch
work. After examining the form of the choices, decide which is the best of the choices
given and fill in the corregponding oval on the answer sheet. Mo credit will be given
for anything written in the exam book. Do not spend too much time on any one
problem.

In this exam:

{1} Unless otherwise specified, the domain of a function § is assumed to be the set of
all real numbers x for which f{x) is a real number.

{2y The inverse of a trigonometric function  may be indicated using the inverse
function notation (' or with the prefix “arc” (e.g., sin”' x = arcsin x).

msf%‘r t }r'|

What is hm ' J-z Two equivalent definitions of a derivative:
@ 1

- d x+h)—f(x
® % af(x)=;ggg)f( ;)1 2
cy 0
() -1 f(x) — lim f(x) _f(a)
{E}) The limit does not exist. x~a X—a

Solution: This is the definition of the derivative of the function f(x) = cosx, evaluated at

3
T2

f(x) =cosx
f'(x) = —sinx

f (3_”) — —sin (3 ) =—(-1)=1 Answer A
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¥

1

At which of the five points
on the graph in the figure 1

at the right are gtl and j;; ] B

both negative?

A D .
cy O

oy D -
(E}y E

dy
ix being negative means the curve is decreasing.

dZ

y . . .
ﬁ being negative means the curve is concave down.
X

Let’s consider each of the five points:

» Point A: Curve is increasing. Curve is concave down.
» Point B: Curve is decreasing. Curve is concave down. Bingo!
» Point C: Curve is decreasing. Curve is concave up.
> Point D: Curve is flat. Curve is concave up.
> Point E: Curve is increasing. Curve is concave up.
The only point that meets the conditions specified is Point B. Answer B

The slope of the tangent to the curve ;.'3.'( 1 ;.'2.1'2 =6 at(2,1)is

(A) _%

£ Use implicit differentiation.
S 3x+y%x2—-6=0
O-x L

14

dy dy

3 3, C3v2 L 2 2. 9022 —
(0) 13 y>+1+x-3y dx+y 2x +x Zydx 0
() O

dy dy
3 2 2 2 —
v + 3xy dx+2xy + 2x Yix 0

d
(y® + 2xy?) + (Bxy? + 2x2y)d—i/ =0

dy —(°+2xy?)

dx  (3xy? + 2x2y)
Evaluated at the point (2,1), we get:

dy ——(1*+2:2-13) 5 . .
dx (3-2-12+2-22-1) 14 fswer
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4. Let & be the region enclosed by the graphs of v = 2y and v = I for0=x <1
What is the volume of the solid generated whcn S is revolved about the line y=317

o

Al " 14
(B) 7 |.3 [3-2x)° - (3-24%) | dx

_ay ]‘ — (3= 2xp '] dx

S :
(©) mf {4x? —ax*) dx

-2
(E) ?!'I 13- IJ | —|3——| |d;
Jgo

First, find the points of intersection of the two curves. Set equal y = 2x? and y = 2x.

2x% = 2x has the solutions x = {0, 1}.

616,

Now, let’s define the integration we need.

We must use the washer method because there is a gap between the region we Y
are revolving and its reflection across the axis of revolution, y = 3 .
41 :: q
Revolving about a horizontal line means our disks are vertical, as shown, and T+ o
we should integrate with respect to x. 2 -

The height of the larger disk is the distance between the axis of revolution,
y = 3 and the curve y = 2x?, so the heightis f(x) = 3 — 2x2.

The height of the smaller disk is the distance between the axis of revolution,
y = 3 and the curve y = 2x, so the heightis g(x) = 3 — 2x.

We move the disks from left to right in the region, i.e., from x = 0 to x = 1. 1

The volume is determined from the formula: V = nf; [(f(x))2 — (g(x))z] dx. Therefore,

1
V= nf [(3 —2x%)2 — (3 — 2x)%] dx Answer A
0
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5.

Fall 2012

Which of the following statements about the function given by f(x) = X =22 s

true?

{a) The function has no relative extremum.

{8) The graph of the function has one point of inflection and the function has two
relative extrema.
The graph of the function has two points of inflection and the function has one
relative extremum.

{rr) The graph of the function has two points of inflection and the function has two
relative extrema.

{E) The graph of the function has two points of inflection and the function has
three relative extrema.

To answer this question, we must find the critical values and possible inflection points.
f(x) = x* — 2x3

f'(x) = 4x3 — 6x? = 2x2(2x — 3) Critical values exist at x = {0, %}

f(x) =12x% = 12x = 12x(x — 1) Possible inflection points: x = {0,1}
Then, build an Ault Table with intervals separated by the critical values and the x-values of any
possible inflection points:

. . . 3
From above, the values of x that define the intervals in the table are x = {0, 1, 5}.

o”

Note: In developing the table below, identify the signs (i.e., “+, “—*) first. The word descriptors are

based on the signs.

f(x) = x* —2x3
(—,0) 0,1) (1,1.5) (1.5, )
s(t) decreasing decreasing decreasing increasing
s'(t) — - — +
and is: increasing decreasing increasing increasing
s"(t) + - + +
sos(t)is: concave up concave down concave up concave up

What can we say about extrema and inflection points based on this?
» Thereis a minimum at x = 1.5 because the curve changes from decreasing to increasing.

> There are two inflections points, at x = {0, 1} because concavity changes at those points.

So, this curve has one relative extreme and two inflection points. Answer C
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6. If f(x)=sin®(3—x). then f*(0) =

) —2cos 3
((8)) 2 sin 3 cos 3
feos 3

(B} 2sin 3cos 3
(E) Hsin3cos3

We will use the power rule and the chain rule here:
f(x) =sin?(3 — x)

f'(x) = 2sin(3 —x) -:_xsin(g —x)

= 2sin(3 — x) - cos(3 — x) -%(3 —X)
=2sin(3—x)-cos(3—x)-(—1) = —=2sin(3 —x) - cos(3 — x)

f'(0) = —2sin(3 —0) - cos(3 —0)

= —2sin(3) - cos(3) Answer B
7. Which of the following is the solution to the differential equation j—*' = ﬂ where
w2y =27 vl
(A) v=2cforx=10 d_y=4_x
dx vy

iB) v=2x—-ffor x =3

@ ¥ = —vaxt —12 for x > 43 ydy = 4x dx

(D) v= \'I4,r2 —i2 forx =% .[y dy — f4x dx

(E) = —ydrt —6 for x> i5

1

Eyz = 2X2 + Cl
Since (2,—2) isa pointon

y?=4x*+ G, — | the curve, we get:

yZ — 4X2 —12 & | (_2)2 = 4(2)2 + CZ

Cz =-12
y = +V4x? — 12

This narrows our solutions down to Answer C and Answer D. Again, we need to consider the
point on the curve: (2,—2). Let’s try it in each of these answers.

> AnswerC: y=—Vax? — 12 >  —2=—V4-22-12 4
> AnswerD: y=+V4x2 —12 > —2=+V4-22-12 X

Therefore, our solution is Answer C
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What is the average rate of change of the function f given by f{x) = x* - 5r
on the closed interval [0, 3] 7

(a) B3

8.7
@ 22
D) 33

(E) b

The average rate of change over an interval is the slope of the line connecting
its endpoints.
The endpoints are determined as follows:
> f(x) =x*—-5x
> Forx=0, f(0)=0*-5-0=0
> Forx=3, f(3)=3*-5-3=66

So a pointis (0, 0).
So a pointis (3,66).
The slope, then, is:

_66—0
==

m 22 Answer C

The position of a particle moving along a line is given by

s(ry=2x" - 24:% + 907 + 7 for 1 = 0. For what values of 1 is the speed of the
particle increasing?
{a) 3="1-<"4only
iB) >4 only
(C) ¢ = 5 only

p) 0<r<"3andr=
E{rﬂfdand.r}

s'(t)=6t2—48t+90=6(t>2—-8t+15) =6(t—3)(t—5) =

Speed is increasing on the interval(s) where the first and second
derivatives have the same sign.

s(t) =2t3—24t2+90t+7 for t >0

noun

critical values: t = {3,5}
s"'(t) =12t —48=12(t—4) =  Possible inflection points at: t = 4

It's time for an Ault Table:

s(t) = 2t3 — 24t*> + 90t + 7
(0,3) 3.4 (4,5) (5,)

s(t) increasing decreasing decreasing increasing
s'(t) + - - +

and is: decreasing decreasing increasing increasing
s"(t) - - + +

so s(t) is: concave down concave down concave up concave up

The signs are the same on the intervals: (3,4) and (5, o). Answer E
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10, |(x — 1) div =

3
(A) E‘E_E*C
1.
23 Lap
(B) 3:f +2.r1 p C
1
() T —-x+C
@21 -200 e
3 3
1 L]

Fall 2012

f(x —DVxdx = f (x3/2 — xl/Z) dx
:gxs/z —gxg/z +C

Answer D

2
11. What is lim 1—_42 ? The limit is inderminate as x — . Use L’Hospital’s Rule:
Toeed 4oy — 4y
(a) -2 li x*—4 li 2x
im ———— = lim
_l x> 2+ x — 4x2 x>0 1 — 8x
4
a1

() il The limit is still inderminate as x — oo. Use L’Hospital’s Rule:

(D) 1 ) 2x .2 1

{E) The limit does not exist. 911—@0 1 — 8x = 911_?20__8 == N Answer B
12. The figure shows the graph of v = 3x — x* and the graph of the line ¥

1 = 2x. What is the area of the shaded region?

h

()

©)

Iulh |~.r|!_‘:{ R C.'l\l"“r

()
()

—_
Lh

y = 5x — x% is the curve on top, and y = 2x is the curve on the bottom. They intersect where
5x —x2=2x = x?-3x=0,i.e,at x ={0,3}.

The area of the shaded region, then, is:

’ 2 ’ 2 1 3 3 2 3

f(Sx—x —2x) dx=j (—x? +3x) dx = (——x +—x>

. ; 3% 2% ) o

—( Ligayd 32) ( 0% 42 02>— 94202 A B
=(-3 > > = =3 nswer
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2x
fx)=5 +f et dt
2

dt. which of the following 1s trus?
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5

and w(l)

—

o
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o
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2
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2

Answer E

B _x,
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Part B Sample Multiple-Choice Questions
A graphing calculator is required for some questions on this part of the exam.

Part B consists of 17 guestions. Following are the directions for Section I, Part B, and a
representative set of 10 questions.

Directions: Solve each of the following problems, using the available space for scratch

work. After examining the form of the choices, decide which is the best of the choices
given and fill in the corresponding oval on the answer sheet. No credit will be given for
anything written in the exam book. Do not spend too much time on any one problem.

In this exam:
(1} The exact numerical value of the correct answer does not always appear among the

choices given. When this happens, select from among the choices the number that
best approximates the exact numerical value.

i2) Unless otherwise specified, the domain of a function f is assumed to be the set of
all real numbers x for which f{x) is a real number.

i3} The inverse of a trigonometric function { may be indicated using the inverse
function notation /' or with the prefix “arc” (e.g.. sin”' x = arcsin x).

15. A particle travels along a straight line with a velocity of v{r) = 3¢/ ®sin(27)
meters per second. What is the total distance, in meters, traveled by the particle
during the time interval 0 <7 < 2 seconds?

{a) 0.835
(s) 1.850

) 2055
2261
= 7.025
We might think this a straightforward integration, but we must be careful. If velocity is both
positive and negative over the interval, we must break the interval into multiple sections and
integrate each.
_t .
v(t) = 3e /2 - sin 2t

Since e_t/Z > 0 everywhere, 3e_t/2 -sin2t = 0 when sin2t = 0.

sin2t = 0 when t = {O,%} in the domain 0 <t < 2.

2.0
1.5
So, our solution is: 1.0
0.5
/2 t z t 05 1o Law g
d=f 3e” /Z-Sin2tdt—f 3e~"/2 - sin 2t dt -if \}\
0 n/, —-1j0
d = 2.055 — (—0.206) = 2.261 Answer D
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16. A city is built around a circular lake that has a radius of | mile. The population
density of the city is f{r) people per square mile, where r is the distance from the
center of the lake, in miles. Which of the following expressions gives the number of
people who live within 1 mile of the lake?

-l
(a) EEJDrf-;r] ar

—

(B) er[ﬂnl b Fry) dr
() l‘r.[:]-rll F i) dr

@ Erj-l r e dr

{E) EJT.I-I ril + fir) dr

[

A visualization of this situation is provided above. The people who live within one mile of the lake
live between 1 mile and 2 miles from the center of the lake.

We can think of this as a volume problem with a circular cross section of radius r and height
h = f(r). The volume of solid of revolution is given by the cylindrical shell formula:

b
V:27Tf x f(x)dx

a

Then,

2
V= an rf(r)dx Answer D
1

¥
b
i 3
1 In Problem 17, we are
looking for the x-value of
} : 1 : : =1
-1, O 2 3 4 a point where the curve
is not continuous but the
limit exists. This implies

a hole in the graphina
_ _ _ L _ location where the
I7. The graph of a function f is shown above. If lim f(x) exists and f is not

continuous at b, then b = i

Al 1 continuous if the hole

'E' were filled in.

c) 1
oy 2 This occurs only at x = 0.
(E) 3

function would be

Answer B
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18.

x 1.1 1.2 1.3 1.4
Jlx) | 418 | 438 | 456 | 473

Let § be a function such that f7{x) <0 for all x in the closed interval [1.2].
Selected values of f are shown in the table above. Which of the following must be
true about F7(1.2)?

(A) f12)<0
(8) 0< f12) <16

y 16<f12<18
@ 18 < f/(1.2) <20
E) f(1.2)=20

Let’s look at average slopes in the applicable intervals shown:

4.38-4.18 _

> Averageslopefrom x = 1.1 to x =1.2: m = o1 2.0.
> Averageslopefrom x =12 to x =1.3: m = 4'152% = 1.8.

Since f"(x) < 0 over the entire interval, the curve is concave down over the interval, and so the
slope is decreasing throughout the interval. Therefore, the slope of the curve at x = 1.2 must be
between 1.8 and 2.0. Answer D

. Two particles start at the origin and move along the x-axis. For 0 < r < 10, their

respective position functions are given by x =sinr and x, = £~ —1. For how
many values of ¢ do the particles have the same velocity?

(A) Mone

{8) One

) Two
@ Three

™ Four

Position Functions: x,(t) = sint x,(t) =e?t—1
Velocity Functions: x,' (t) = cost x, (t) = —2e7 %
Then we set the velocity functions equal and see r

how many solutions exist on the interval [0.10]. t

cost = —2e~2t N f{t)=cost+2e*

cost +2e7%t =0 T

A look at the graph of this function tells us that
there are three points where the velocity functions
are equal on the interval [0.10]. Answer D
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20. The graph of the function {shown

P

function defined by z(x) = }.:] Flr) dr. then g(-1) =

consists of two line segments. If g is the

Fall 2012

Al —2
_1 B , 0.2)
50 gn=[ r@de=-[ o
(o) 1 0 -1
(E) 2 (=1, (2.0
f_olf(t) dt is the area under the curve from x = —1 ' 0 M
tox =0.
Based on the lines in the graph, the area is bounded by i-2.-2)
a triangle with base b = 1 and height h = 2. So, the
Graph of

area of the triangleis A = %bh = % 1-2=1. Then,

Answer B

0
g(-1) = —f F© dt =1

21. The graphs of five functions are shown below. Which function has a nonzero

average value over the closed interval [-m, ] ?

(a)

(<)

(8

Page 12 of 13

The average value of a function
over an interval is given by:

1

Xy —Xq

-.[:zf(x) dx

Note that this is also the average
area under the graph over the
interval.

In Problem 21, we are looking for a
function with non-zero area under
the graph. Thatis, we are looking
for a function that does not have
equal positive and negative areas
over the interval [, 7].

All of the graphs shown have equal
positive and negative areas over
this interval except Graph E.

Answer E
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22, A differentiable function § has the property that f{5) =23 and /*{5) = 4. What
is the estimate for f{4.8} using the local linear approximation for fatx =57

2.3
@; 28 Clearly, this is a problem involving differentials, so we need the differential
(c) 3.4 formula:
(o) 3.8
() a0 fE)=f@+f'() (x—c)

Let’s find the pieces to go into this formula.

x = 4.8. So, let our reference pointbe ¢ =5

We are given: f(5) =3 and f'(5) =4

Then: f(48)=f(5)+f'(5)-(48—-5)=3+4-(-02)=2.2

Answer A

23, Oil is leaking from a tanker at the rate of R(r) = 2,000 gallons per hour,

where ¢ 15 measured in hours. How much ol leaks out of the tanker from time
r=0tor=107

(A) 54 gallons
(B) 271 gallons

. 865 gallons
@ 8,647 gallons
E) 14,778 gallons

10 10 1 10 10
f R(t) dt = f 2,000 702t dt = ——2,000 e02t| = —10,000e~02
o o —0.2 0 0

= —10,000 (e "% — 1) = 8,647 gallons Answer D

f X5
24, If f(x) = sin| %j and f(0) = 1. then f{2) =
() —1.819

(8) —0.843 =
(cy —0.819 0.5
0.157 \ /\ /
1.157 0.5 1.0 1.5 |2
TV
mTe* —1.0

2 2
f(2)-f(0) = f f'(x) dx = f sin( 5 >dx
0 0

X

2
£(2) = f(0)+] sin<”7> dx = 1+.157 = 1.157 Answer E
0
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