Multiple Choice Sets: AP Calculus AB |

Multiple Choice Set #1
Find the following algebraically.

1. im——— s
(A)O (B) 1 (C) i (D) = (E) none of these
|x

lim— ;
2‘ x>0 x IS

(A) O (B) nonexistent (€)1 (D) -1  (E) none of
these

X

3. lim——is
(A 247 B) V7 (©0 (D) 27 (B

nonexistent


Denis Shubleka
denis.network
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Multiple Choice Set #2
Find the following WITHOUT the use of a calculator.

1, lim—— js
-1 nx

(A) O (B)é )1 (D) € (E) nonexistent

2 2
X —d

2. Ifa=#0,then £i_r>rjx4 — 4 5

1 1 1
(A) = ®) 57 © o=

(D) O (E) nonexistent

. X =2x"+3x-4
. lim— > =
xoo 4x” —3x" +2x -1

w4 ®1 ©5 ®o ® -

0 a b

4. The graph of the function f'is shown in the figure above.
Which of
the following statements about f'is true?

(A) lim f(x) =lim f(x)
8 lim f(x)=2

xX—a
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) lim f(x)=2

x—b

o) lim f(x) =1

x—b

(B) lgn f (X) does not exist.
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Multiple Choice Set #3
Find the following WITHOUT the use of a calculator.

1. Let f(x)=4-3x. Which of the following is equal to /'(-1)?
(A) -7 (B)7 () -3 (D) 3 (E) nonexistent

4

2. Which of the following is true about the graph of f(x)=x*
at
x=0?
(A) It hasacorner.
(B) It hasa cusp.
(C) It has avertical tangent.
(D) It has a discontinuity.
(E) f(0) does not exist.

3. Let fbe the function given by /(x) =|x|. Which of the following

statements about fare true?
I. fis continuous at x = 0.
II. fis differentiable at x = 0.
ITI. fhas an absolute minimum at x = O.

(A) Ionly (B) Ionly (C) III only
(D) Iandlllonly (E) II and III only
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Multiple Choice Set #4
Find the following WITHOUT the use of a calculator.

1. If the line normal to the graph of fat the point (1,2) passes
through the point (-1,1), then which of the following gives
the value of f'(1)=?

(A -2 ®2 (©- ©®, (€3

d _
2. Find d%ifﬁiij.
10
(A) (ax—3)
10
B) “ax-3y
10

©) ox+1)
10
®) oy

€ 2

3. Let f(x)=1-3x". Which of the following is equal tof'(1)?

(A) -6 (B)-5 (€)5 (D) 6 (E) Does not exist
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Multiple Choice Set #5
Find the following WITHOUT the use of a calculator.

1. If the nth derivative of y is denoted as ¥ and
y=-sinx, then

y"is the same as

Ay @Y  (© %Y (©) &Y (E) noneof the

dX2 3

above

R A
2. Find dx |f}’—;.

(A) —4x°
12
B) =
12
© =
®
12
®

3. Use the table below to find the value of %(f‘g)cn‘x=3.
w: ®-2 o3 ®: @®2

X Jf(x) g (x) J'(x) g'(x)

1 4 2 5 1
2

3 7 -4 3 -1
2
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Multiple Choice Set #6
Find the following WITHOUT the use of a calculator.

In(x+1)—1n2

x—1

1. What does the limit statement lim

represent?
(A) o (B)%[ln(xﬂ)] (©) '), if f)=In(x+1) (D) 1

(E) The limit does not exist

d2y
2. Find @iff(x)=(2x+3)“.
(A) 4(2x+3)’
(B) 8(2x+3)’
(€) 12(2x+3)’
(D) 24(2x+3)’
(E) 48(2x+3)*

dy
3. Find I for y =4sin’(3x) .

(A) 8sin(3x) (B) 24sin(3x) (C) 8sin(3x)cos(3x) (D)
12sin(3x)cos(3x) (E) 24sin(3x)cos(3x)
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Multiple Choice Set #7
Find the following WITHOUT the use of a calculator.

2
)
1. Ifx*+y*=25, what is the value of 72 at the point (4.3)?

A -2 ®- ©5 ©®3F 6 2
2. What is the instantaneous rate of change at x = 2 of the

function f
x> =2

given by f(X) =

1 1
A2 By ©O5 ®2 (@®F

dy
3. Find i if3xy=4x+y°,
4-3y 3x—-4 3y—x 3y—4
() 3,3 ® 5 © ® 3,5 ®
443y
2y+3x

4. The function fis continuous on the closed interval [0,2] and

has values
that are given in the table below. The equation f(x)=% must

have at least two solutions in the interval [0,2] if & =

1
w0 ®; ol ™2 ®3
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X 0 1

£(x) 1 k
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Multiple Choice Set #8

Find #1-3 WITHOUT the use of a calculator.

X +xT=2x
1. Iim————=
x—0 X —Xx

-1 ® 0 ol @2 €~

2. What is the slope of the line tangent to the curve
y =arctan (4x ) at the point at which =12

1 |
W2 ®5 ©0 ®-5 -2

3. Let fbe a differentiable function such that
fB)=15,£(6)=3,1'(3)==8,and f'(6) =—2. The function
g is differentiable and g(x)= f'(x)for all x. What is the
value of '(3) ?
1 | 1 1
(A) =5 B) "¢ @ ¢ (D)3
(E) The value of g'3) cannot be determined from the
information
given.

A Calculator may be used for #4

4. A particle moves along a straight line with velocity given
by

v(t)=7-(1.01)" at timet>0. What is the acceleration
of the particle at time ¢ = 3?
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(A) —0.914  (B) 0.055 (C) 5.486 (D)6.086 (E)
18.087
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Multiple Choice Set #9

You may use a graphing calculator to solve the
following.

1. Which of the following gives %a’r x=1ifx’ +2xy=9?

11 5 3 5 1
w53 ® 5 ©F ©5 6 5

2. Which of the following gives %ifyzcos3(3x—2)?
(A) —9cos’(3x —2)sin(3x —2)
(B) —3cos’(3x —2)sin(3x —2)
(€) 9cos®(3x —2)sin(3x —2)
(D) —9cos’(3x—2)
(E) —3cos’(3x —2)

il —
3. If y=sin"'(2x) find .
1 2

2
A T ® e O e ©

® Tiae

4.  For what value of % is the function below continuous?
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) kx—2, x<-1
X)=
& kd +3, x> -1

5 5 1
(A) ®5 (©-l ©®); (€
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Multiple Choice Set #10

NO calculator may be used.

1. fis continuous for a<x<bbut not differentiable for
some c¢ such
that a < ¢ <b. Which of the following could be true?
(A) x=cis a vertical asymptote of the graph of 1.
@) limf(x)#f(c)

(C) The graph of fhas a cusp at x =c.
(D) f{c) is undefined.
(E) None of the above

2. What is the instantaneous rate of change at x = 3 of the

function f(x):x;:lz?
17 | 13
AW ®-3 ©OF (®) ¢
H
® 16
In3x, 0<x<3 )
3. If JW=9 13 3. <q then M/ ()is

(A) In9 (B) In27 (€) 3In3 (D) 3+In3
(E) nonexistent

4. Iff(x)=tan3x, then f,(%) =
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4
(A) 3 (B) 4 €6 12 (E)63
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Multiple Choice Set #11

NO calculator may be used.

SO+ -fGx-h) -

=3x”+x, then lim
h—0 h

h—0

1. If llmf(x+h)_f(x)
h

(A) -3x° —x
(B) 3%’ +x
(C) —6x7 —2x
(D) 6x” +2x
(E) None of the above

3_ 2_
2. hmwz?

=3 x’ —9x

2 3
(A) 0 (B) 3 (S ®1 (®)

o0

3. If f(x) =’ef—x,fhen [y =

1 2
(A) 0 ®. ©. 2 @
2e

4. The tangent line to the curver =3x" -10x+3atx=1,
intersects the
x -axis at the point

A) (-6.0) (B) (-4.0) (©) (0.-6) (D)(3.0) (E)
(4,0)
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Multiple Choice Set #12

A graphing calculator may be used.

1. If /()= then f'(x)=
2x

(A) 1
e’ (1—2x)
®
(C) e 2 x
ezx(2x+1)

(D) ;

@ S

2. If the derivative of f'is given by f'(x)=¢"-3x*, at which
of the
following values of x does /' have a relative maximum
value?
(A) —0.46 (B) 020  (C) 0.91 (D) 0.95
(E) 3.73

3. Let fbe the function give by f(x) = 2¢* . For what value of
x is the
slope of the line tangent to the graph of fat (x,/(x)) equal

to 3?
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(A) 0.168 (B) 0276 (C) 0318 (D) 0.342 (E)
0.551





Multiple Choice Sets: AP Calculus AB |

Multiple Choice Set #13

NO calculator.

1. Let f'be the function given by f(x)=2xe". The graph of f'is

concave down when
(A)x< -2 B)x>-2 ()x<-1 (D)x>-1 (B

x<0

2. Let fbe the function with the derivative given by

fa=x-2
X

On which of the following intervals is /' decreasing?
(A) (=o,—1]Jonly  (B) (—,0) (€) [-1,0) only
(D) (0.32]only () [R/2,0)

lim ¥ =2x* +3x-4 B
3. 5 4x° =3x*+2x—1

1
(A) 4 ®1r © 5z ®O (€ -

4. The graph of f'(x), the derivative of the functionf, is
shown below.
Which of the following statements is true about /?
(A) fis decreasing for -1<x <1
(B) fis increasing for -2<x<0
(C) fis increasing for 1< x <2
(D) fhas local minimum at x = 0
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(E) fis not differentiable at x = -1and x =1
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Multiple Choice Set #14
NO CALCULATOR

1
(A) -1 (B) —% (9] by (D)1 (E) non-—existent

2. The sum of two non-negative numbers is 6. If the
square of one
of the numbers is multiplied by the second number, then
the largest possible product is
(A) 32 (B)36 (€)38 (D)45 (E) o4

3. The minimum value of the function ¥y = \/x2 +2ax+10a”
where a >0, is
(A) —a (B) a (C) 3a (D) 6a (E) 9

4, Tfy=sinx+e™*, then y+)'=
(A) O
(B) sin x + cosx
c) 2e
(D) 2sinx+2e™
(E) 2sinx—2e™
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Multiple Choice Set #15
NO CALCULATOR

1 1 2 3 50
1. The expression 51350 "\350 "\30 """ \30 |isa

Riemann sum
approximation for

W[50 @V @
1 X
50 { V50"

1 1 1 50
(D) Eiﬁdx (E) 5—6-j0\/;dx

2. Let fbe a function defined for all real numbers x. If
4—x*
J (%) =% then f'is decreasing on the interval

(A) (-0.2)  (B) (=) (O)(-2.4) (D) (-2.)
(E) (2,0
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3. The graph of a piecewise-linear function f, for-1<x<4, is
shown below.

What is the value of the j J (x)dx >
(A) 1 (B) 25 (C) 4 (D) 5.5 (E) 8

N

.
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Multiple Choice Set #16

NO CALCULATOR
1. Iff(x)=6x2+§, then tim @M -/Q@ _

h—0 h

(A) O (B) 20 (C€) 24 (D) 32 (E)

2 3
2. Ify="""" then >

3x+2' X

12x +13 12x—13 5 =5
(A) (3x+2) (B) (3x+2) ©) (3x+2) (D) (3x +2)°

2
)5

J2 J2 J2 J2
A - ® 5 © -1 ©- -5~
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Multiple Choice Set #17

CALCULATOR MAY BE USED
1. A rectangle is inscribed in the semicircley=v4-x*. Find
the
largest possible area.
(A) 1.4 ®~3 O3 @4 @

undefined

2. Find the value of ¢ guaranteed by the Mean Value

2
Theorem for f(x)= 2x
x +1

(A) 0.475 (B) 0.486 (C) 0.488 (D) 0.577  (E)
1.000

NO CALCULATOR
sin” (2t)dt then F'(x) =
(A) —cos’(2x) = (B) cos®(2x) (€) sin®(2x)
®) 3 Zsint(20) (E) 4sin(2x)cos(2x)

3. If F(x) =

R e s

4. Find the average value of f(x)=vx on the interval [1, 4].
1 7 14 7 14
(A) 3 B) 5 (Ohrs ®) 7 E) 5
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Multiple Choice Set #18

CALCULATOR MAY BE USED
1. The rate of natural gas sales for the year 1993 at a
certain gas
company is given by P(r) =* - 400t +160000 , where P(1) is
measured in gallons per day and ¢ is the number of days
in 1993 (from day O to day 365). To the nearest gallon,
what is the total number of gallons of natural gas sales
at this company for the 31 days (day O to day 31) of

January 1993?
(A) 4,777,730 (B) 4,617,930 (€)154,120 (D)
148,965 (E) 148,561

2 Icos(7t+3)dt:
(A) 7sin(7t+3)+C (B) sin(7t+3)+C (C) %Sin(7t+3)+C
(D) -7sin(7t+3)+C  (E) —%sin(7t+3)+C
NO CALCULATOR

3. If f(x) =sinx, g(x)=cos(2x), and h(x)= f(g(x)), what ish'(%)?
(A) -2 (B) —2 ©o0 ®V2 (2
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4. The position of a particle moving ina line is s(t)=1-5t* +2¢-13.
What is the speed of the particle at r = 2?
(A) 21 (B) -6 (C) 6 (D) 10 (E) 32
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Multiple Choice Set #19

CALCULATOR MAY BE USED
1. If k> 1, the area under the curve y=i* fromx=0tox =k
IS

Wk @K @ F Ok -k (@) K

2. A continuous function g(z) is defined in the closed
interval [0,6] with values given in the table below. Using
a midpoint Riemann sum with three subintervals of equal

6
length, the approximate value of _[g(t)dt is (t) gf}t)
0 1 7
2 8
(A) 68 B)s2 ()89  (D)94  (E)1s3 | 3 12
4 15
NO CALCULATOR 5 22
3. jﬁdxz 6 26
| 5 58 38
(A) =3¢ ®1 ©Z5 O35 ©1

4. Ayoung girl, 5 feet tall, is walking away from a lamppost
which is
12 feet tall. She walks at a constant rate of 2 feet per
second and notices that, as she moves away from the
lamppost, the length of her shadow is increasing. How fast is
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the length of her shadow increasing in feet per second when
she is 20 feet from the post?

(A)%ft/sec (B)gﬁ/sec (C)2ft/sec (D)%ft/sec (E)

27
— ft/sec
lOf

5. If f(x)=3x’+5xandg(x)= f'(x),what is g'(8)‘?
1 1 1
(A) L ®) 1 © ! ON
(E) 14
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Multiple Choice Set #20

CALCULATOR MAY BE USED
1. Let fbe the function given by f(x)=2¢"" . For what value
of x is the
slope of the line tangent to the graph of fat (x, f{x)) equal
to 3?
(A)0.168 (B)0.276 (€)0.318 (D) 0.342 (E)
0.551

2. The base of a solid is the region in the first quadrant
bounded by the y-axis, the graph of y=tan™' x, the
horizontal line y = 3, and the vertical line x = 1. For this
solid, each cross section perpendicular to the x-axis is a
square. What is the volume of the solid?

(A) 2.561 (B) 6.612 (C) 8.046 (D) 8.755 (E)
20.773

NO CALCULATOR

2

5. 2 fanle)a -

(A) —cos(x6) (B) sin<x3) (C) sin(x6)
(D) 2xsin(x’) (E) 2xsin(x°)
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4. Region Q is bounded bezsin2x,y=0,x:0x=%. Which of the

following
expressions gives the volume of a solid whose base in the

xy-plane is
region O and whose cross sections, perpendicular to the x-

axis, are
squares with a side in the xy-plane?

7[

M\N

72'

(A)ﬂjl cos 2x)dx (B) Ism 2xdx  (C) I (1—cos2x)dx

N

sin (2x)2dx

O o | N

(D) J% 1-cos2x’ dx (E) =

5. If f(x)=x"+2x,then di( f(Inx))=
X

(A)
(E) ZX):- 2

2Inx+2 (B) 2xinx+2x (C) 2mnx+2 (D) 2mnx+2
X

6. If the region enclosed by the y-axis, the line y = 2, and the

curve
y=+/x is revolved about the y-axis, the volume of the solid

generated is
(A) 327[ (B) 167 (C) 1672' (D) 8_

(E) =





