Non Calculator Practice AP Questions

LIf f(x)=(2x+ 1)Jr . then the 4th derivative of f(x) at x=0 1s

(A) 0 (B) 24 (C) 48 (D) 240 (E) 384
2. If y= 3,,, then 2 —
4+x° X
—0X X x - 3
(4+x‘} (4+,\“) (4+x2) (4+x‘) A

llm —— 15
n—n " +10,000n

(A) 0 (B) 2T100 ) 1 (D) 4 (E) nonexistent

4. If f(x)=x. then f'(5)=

(A) 0 ® | © 1 D) 3 - ?
5. :
The slope of the line tangent to the graph of y = ln(%j at x=4 1s
@ - ®) - © 1 o .
8 2 :
6. 1t y=10" ) then ¥ =
dx
@ (mopo™ ® (20100 © (x-1)10"7)
(D) 2x(In10) (1) ) -
2x(In10)10 (E) x*(In10)10

7. The position of a particle moving along a straight line at any time 7 1s given by

s(r) =% +4¢+4 . What is the acceleration of the particle when 7 =47

(A) 0 B) 2 (C) 4 D) 8 (E) 12




10.

11.

12.

13.

14.
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5 . - dy
If x? +xy+3° = 0. then. in terms of x and y, d_ =
x

2x+y x+377 . —2x —2x 2x+y
(a) -2 @ B (D) _ o/

- - . 2 - 2
x+3y 2x+y 1+3y x+3y x+3y- -1

The domain of the function defined by f(x) = ln(x2 — 4) 15 the set of all real numbers x such that

(A) |x|<2 B) |x]=2 ©) |x[>2 D) |x|=2 (E) «x 1is areal number

The function defined by f(x) = x> —3x? for all real numbers x has a relative maximum at x =
(A) 2 B) o © 1 (D) 2 (E) 4
If y=cos?x—sin’ x. then )’ =
(A) -1 B) 0 (C) -2sin(2x) (D) —2(cosx+sinx) (E) 2(cosx—sinx)
dy
If y=arctan(cosx), then — =
dx
(A) Lﬂ: (B) —(al_‘fcse(:((:o.fsJ:))2 sin x (© (arcsc—:c(cosx))2
l+cos™x
1 1
© ® —
(arccosx)” +1 l+cos™ x

If f(x)=e¢". which of the following is equal to f'(e)?
x+h x+h _ e eth
(A) lim® (B) lLm° & (€) lim & ¢
h—0 h 7h—0 h =0 h
x+h eth e
(D) lim 1 (E) limSf——%
h—0 h h—0 h
— | ———4+x" | at x=-1 18
dxl 3 x

(A) -6 B) 4 © 0 D) 2 E) ©




15.

16.

17.

18.
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If the position of a particle on the x-axis at time 7 1s —5t%_ then the ¢ verage velocity of the particle
for0<r<31s

(A) -45 (B) -30 © -15 (D) -10 (E) -5

Which of the following functions are continuous for all real numbers x ?

[FS RN

I y=x
IT. y:e'\‘

IHI.  y=tanx

(A) None (B) Tonly (C) TMonly (D) TandII (E) TandIII

. . : . D B : :
The volume of a cone of radius 7 and height s 1s given by V" = —nr~h _If the radius and the height
2

: 1 . . . .
both increase at a constant rate of 5 centimeter per second, at what rate, in cubic centimeters per

second. 1s the volume increasing when the height 1s 9 centimeters and the radius 1s 6 centimeters?

(A) %n (B) 10~ (C) 24n (D) S4n (E) 108~
y
\ /y=f’(x)
o/ .

| 1

The graph of the derivative of f is shown in the figure above. Which of the following could be the
graph of 17

(B) y ) y

(D) y (E) y




19.

20.

21.

22.

23.

Let / and g have continuous first and second derivatives everywhere. If f(x) < g(x) for all real
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x, which of the following must be true?

L
II.

111

(A)

f'(x)<g'(x) forall real x
f"(x)<g"(x) forallreal x

[ ; Fdr < | ; 2(x)dx

None (B) Ionly (C) TIIonly (D) TandIlonly (E) LII, andIIT

If f(x)= E for all x > 0. which of the following 1s true?
¥

(A) f 1sincreasing for all x greater than 0.
(B) f 1s increasing for all x greater than 1.
(C) f 1s decreasing for all x between 0 and 1.
(D) f 1s decreasing for all x between 1 and e.
(E) [ 1s decreasing for all x greater than e.

If lim f(x)=L, where L is a real number, which of the following must be true?

X—a

(A)  f'(a) exists.

(B) f(x) is continuous at x = a.

(C)  f(x) is defined at x=a.

D) fla)=L

(E) None of the above

An equation of the line tangent to y = x>+ 3x7+ 2 atits point of mnflection is

(A) y=—-6x—-6 (B) y=-3x+1 (C) y=2x+10
(D) y=3x-1 (E) y=4x+1

If y=2x%e", then @ _

dx

(A) 2xe* (B) x(x + Zex) (C) xe"(x+2)
(D) 2x+e" (E) 2x+e
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24. A particle with velocity at any time 7 given by v() = ¢’ moves in a straight line. How far does the
particle move from =0 to r=27?

(A) e -1 (B) e-1 ©) 2e (D) & (E) :
25. The graph of y=— 5 is concave downward for all values of x such that
A‘_
(A) x<0 B) x<2 (C) «x<5 D) x>0 (E) x>2
26. f y= ln—} then 4 =
x dx
1 | . Inx-1 1-Inx l+Inx
A — B) — ©) 3 (D) 3 (E) 3
x X X X~ X~
27. y
i
|
|
|
|
| | ]
i I |
| | | I
S
|
o a b ¢ d x

The graph of y = f(x) is shown in the figure above. On which of the following intervals are

~

Y0 and TY <09
X x>
I. a<x<bh
II. b<x<c
1. c<x<d
(A) Tonly (B) II only (C) II only (D) Tand IT (E) II and ITI

28. . . .
If x+2xy—y~ =2, then at the point (1,1), ? 18
»

(A) % (B) é ) 0 (D) —% (E) nonexistent




29.

30.

31.

32.

33.

34.
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An equation of the line tangent to the graph of f(x) = x(1— 2x)° at the point (1,—1) is
(A) yv=-Tx+6 B) y=-6x+5 (C) y=-2x+1

D) y=2x-3 (E) »=7x-8

If f(x)=sinx, then f’(:} -

(A —— B)

(E) 3

|
—_
]
—

(D)

|5
-

(S

If f(x)=+2x,then f'(2)=

1 1
@ ®) - (©) D) 1 (E) V2

A particle moves along the x-axis so that at any time 7> 0 its position is given by
x(t) = > —3t> —9¢+1. For what values of 7 is the particle at rest?

(A) No values (B) 1 only (C) 3 only (D) 5 only (E) 1and3
If y= 2003(1} then dh‘: =
2 dx~
(A) SCOS(;J (B) ZCOS[;J ©) sm(é) (D) COS(;] E) ;cos[;]

Let f be a polynomial function with degree greater than 2. If a#5 and f(a)= f(b)=1, which
of the following must be true for at least one value of x between g and 5?

I f(x)=0
. f(x)=0
oL f"(x)=0

(A) None (B) Tonly (C) IIonly (D) TandII only (E) L1I, and III
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35. If f'(x)=cosx and g'(x)=1 for all x, and if 7(0)=g(0)=0, then lim AC), is
x—0 g(x)
(A) g (B) 1 ©) 0 D) -1 (E) nonexistent
36.
i(xm.\-):
dx

A M ®) (nx) (© %(lnx)(xh“) (D) (ln.\')(xh”_]) (E) 2(1nx)(x‘“-*)

37. - . X [,\‘2 x<3.
At x =3, the function given by f (x)

(A) undefined.

(B) continuous but not ditferentiable.

(C) differentiable but not continuous.
(D) neither continuous nor differentiable.

(E) both continuous and differentiable.

tan3(x+/4) —tan3x
38. The lim (\ ?) ! 18
h—0 h

(A) 0 (B) 3sec’(3x) (C) sec’(3x) (D) 3cot(3x) (E) nonexistent

39. The absolute maximum value of 7 (x)=x> —3x% +12 on the closed interval [—2,4] occurs at x =

(A) 4 B) 2 © 1 ) 0 (E) -2

40. If f(x)=¢"sinx, then the number of zeros of f on the closed interval [O,Zﬂ] is

(A) 0 @) 1 ©) 2 D) 3 ) 4
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41.
z
.,1",
T
. . . . dz dx dy .
The sides of the rectangle above increase in such a way that — =1 and - = 301; . At the instant
t t
when x =4 and y =3, what is the value of j—l ?
t
(A) B) 1 ©) 2 D) 5 (E) 5
42. If lim f(x) =7, which of the following must be true?
x—3
. f iscontinuous at x =3.
II.  f is differentiable at x =3.
. 73)=7
(A) None (B) TIIonly (C) TIT only
(D) TandIII only (E) LII,and III

43. The volume of a cylindrical tin can with a top and a bottom is to be 167 cubic inches. If a

minimum amount of tin is to be used to construct the can, what must be the height, in inches, of the
can?

) 2 B) 242 ©) 234 D) 4 E®) 3
44. If f(x)=x2 ,then f'(4)=

(A) -6 B) -3 ©) 3 D) 6 (F) 8

-

n —5n
2

RS

n—ap” =2nt +1

is

.

(A) -5 B) -2 ) 1 D) 3 (E) nonexistent
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| X , dv
46. If x” +3xy+2y” =17, then in terms of x and y, &_

dx
Xy
A -—=
xX+2y
2
x4y
®) -
x+y
2
x4y
(:‘ -
© x+2y
2
Ty
D) ——~
2y°
_'\"2
(E) )
1+2y°
47. 2

If the function f 1s continuous for all real numbers and if f(x) =

when x=-2,

then f(-2)=

(A) 4 B) -2 (c) -1 (D) 0 E) 2

. . . 2
48.  An equation of the line tangent to the graph of y = -

3 . .
+2 at the point (1,5) is

X —
(A) 13x—y=8 (B) 13x+y=18 (C) x-13y=64
(D) x+13v=66 (E) —2x+3v=13

dy
49. If y =tanx—cotx, then d— =
»

(A) secxcscx (B) secx—cscx (C) secx+cscx (D) sec? x—cse? x (E) sec? x+cse? x

50. If f(x)= (.\f—l)2 sinx, then f'(0)=

o

(A) -2 (B) -1 ) 0 D) 1 (E) 2

51. For what value of x does the function f(x)=(x—-2)(x— 3)2 have a relative maximum?

5

(A) -3 B - © - (D) E)

W | =
SV

ro | tn
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The slope of the line normal to the graph of y=2In(secx) at x zg 1s

A -2
1
B) - 5
1
©) 5
D) 2

(E) nonexistent

. [ x . . : T 3m .
53, If f(x)= 5111(5 } . then there exists a number ¢ in the interval > <X < B that satisfies the

54.

(A)

conclusion of the Mean Value Theorem. Which of the following could be ¢ ?

2n 3n " Sz 3n
(B) 2 ©) 3 D) = (E) 2

-
B

3, _
x forx=<0,

Let f be the function defined by f(x) = { Which of the following statements

x forx=0.

about f 1s true?

(A) f isan odd function.

(B) f is discontinuous at x=0.
(C) f has a relative maximum.
D) f'0)=0

(E) f'(x)>0 for x=0

55. At what value of x does the graph of y = Lﬁ L have a point of inflection?

2 3
X X

(A) 0 B) 1 ) 2 (D) 3 (E) Atno value of x

5 How many critical points does the function f(x)=(x+ 2)°(x—3)" have?

(A) One (B) Two (C) Three (D) Five (E) Nine
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| k2

Lo

If f(x)=(x*-2x-1)3, then £'(0) is

(4 2 ®) 0 © -2 O -2 ® -2
3 3 3
d (,x\
2=
Ay 271 B) (2" Hx (C) (2%)In2 D) 2*Hm2 () hz—‘;
1

A particle moves along a line so that at time 7, where 0 <7 < 7, its position is given by
gl

! . . . . . .
s(f) =—4cost =y +10. What is the velocity of the particle when its acceleration is zero?

(A) -5.19 (B) 0.74 (C) 1.32 (D) 2.55 (E) 8.13
The function f given by f(x)= X +12x—24 is
(A) increasing for x < —2, decreasing for —2 < x < 2, increasing for x > 2
(B) decreasing for x < 0. increasing for x >0
(C) increasing for all x
(D) decreasing for all x
(E) decreasing for x < -2, mcreasing for —2 < x < 2, decreasing for x > 2
. l—cos6 .
lim 1s

- 2
6—0 251n~ O

(A) 0 (B) é (©) % D) 1 (E) nonexistent
If f(x):em("'g}._ then f'(x)=
a) St B) S50 () 6nx)et) (D) s¢t E) 6x°

X
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64.

65.
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The top of a 25-foot ladder 1s sliding down a vertical wall at a constant rate of 3 feet per minute.
When the top of the ladder 1s 7 feet from the ground, what is the rate of change of the distance

between the bottom of the ladder and the wall?

(A) —% feet per minute

7 .
B) —— feet per minute
(B) 21 p

(©)

7 :
— feet per minute
24

7 :
(D) 3 feet per minute

(E) % feet per minute

If the graph of v = axth
X

+cC
then a+c =

(A) -5 B) -1 € 0

If 1 is a differentiable function, then f’(«) is given by which of the following?

L lim M

h—0 h
II. lim M
x—a X—da
M fim D)
x—a h

(A) Tonly (B) II only (C) IandII only

(D) 1

(D) I and IIT only

has a horizontal asymptote v =2 and a vertical asymptote x = -3,

&) 5

(E) L1II, and IIT
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67.
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If the second derivative of fis given by f"(x)=2x —cosx, which of the following could be f(x)?

3
(A) “T+cosx—x+l

3
(B) “T—cosx—ﬁ—l

(©) X’ +cosx—x+1
(D) x* —sinx+1

(E) x? +sinx+1

The radius of a circle is increasing at a nonzero rate, and at a certain instant, the rate of increase in
the area of the circle is numerically equal to the rate of increase in its circumference. At this
instant, the radius of the circle is

o L ® + © D) 1 E) 2
bl 2 T

68. What is the minimum value of f(x)=xkhnx?

(A) -—e B) -1 ©) —% (D) 0 (E) f(x) has no minimum value.

69. If f(x)=x42x-3, then f'(x)=

A IX—>2
() V2x=3
x
B
®) N2x-3
©) —
2x-3
-x+3
D
©) 2x—3
E) 5x—6

A2x-3

2
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70. If f(x)=—x> +x+l, then f'(-1)=
X

(A) 3 (B)

1

©

-1

(D)

71. The graph of v = 3x* —16x° +24x% + 48 is concave down for

-3

(E)

=5

(A) x<0
B) x>0
(C) x<-=2 or .\‘>—g
3
(D) x<% or x>2
3
2
E) —<x<2
(E) ;<
72. —cos?(x*) =

(A)  6x7sin(x*)cos(x”)
(B) 6x~cos(x’)

(€)  sin’(x°)

(D) —6x7 sin(x*)cos(x)

(E) -2 si11(x5) cos(x5)
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73. )
v=f(x)

The graph of the derivative of f is shown in the figure above. Which of the following could be the
graph of f?

(A) v

(C) v (D) ¥

. 1 5. : :
74. At what point on the graph of y = 5 x* is the tangent line parallel to the line 2x—4y =37

o () @ © () @) e

4—x?
75. Let f be a function defined for all real numbers x. If f'(x) = ‘ 7 then f is decreasing on the
x—
mterval
@) (=22) B (=»)  © (24 O (22) ® (2%

76. Let f be a differentiable function such that f(3)=2 and f'(3)=5. If the tangent line to the graph
of f at x =3 is used to find an approximation to a zero of 7, that approximation is

(A) 04 (B) 05 (©) 26 (D) 34 (E) 55
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77.

The graph of the function f is shown in the figure above. Which of the following statements about
f 1s true?

(A) lmf(x)= lirrll, J(x)
B) lim f(x)=2
(©  lim f(x)=2

(D) lm f(x)=1

(E) lim f(x) does not exist.
x—>a

2

78. d-y

If x? + v =25, what is the value of d = at the point (4,3)?
2
25 7 7 3 25
A) -2 B) - o L D) > n
(A) > (B) ¥ ©) = (D) 1 (E) >

79. If f(x)= ]11‘ | ‘ then f'(x)=

© L

(D)

(E) —




80.

81.

82.
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T
lm— 1s
r—llnx

(A) 0 (B) é © 1 (D) e (E) nonexistent

What are all values of x for which the function 7 defined by f(x)=(x*—3)e™ is increasing?

(A) There are no such values of x .
(B) x<-1and x=>3

(C) —[B<x<l

(D) —-l<x<3

(E) All values of x

. . . .. . 1
What 1s the x-coordinate of the point of inflection on the graph of v = 3 2 +5x2 4242

10
(A) 5 (B) 0 © - (D) -5 (E) -10

83.

If £ is continuous for @ < x <) and differentiable for ¢ < x < b, which of the following could be
false?

A) fllo)= RACQRNAC) for some ¢ such that @ <c <b.

b—a
(B) f'(c)=0 for some ¢ such that a < ¢ <.
(C) f has a minimum value on a < x <b.

(D) f has a maximum value on a < x <5.

(E) ij(x)n’x exists.

g4, If ¥+ xy =10, then when x =2, ﬂ =
dx
A -3 B) -2 O = D) = L
(A) > (B) © - (D) 5 (E) ;
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85.
Let fand g be differentiable functions with the following properties:
(1) g(x)>0 forall x
@  f(0)=1
86. What is the instantaneous rate of change at x =2 of the function /' given by f(x)= all _12 ?
y—
A -2 B) — © = (D) 2 (E) o6
6 2
Inx for0<x<2
87. If = then li x) 1
J&) {xz In2 for2<x<4, e x]inz J(x) s
(A) In2 (B) In8 (©) Inle (D) 4 (E) nonexistent
.‘I
88. 21

The graph of the function f shown in the figure above has a vertical tangent at the point (2.0) and

horizontal tangents at the points (1,—1) and (3,1). For what values of x, -2 <x<4,is f not
differentiable?

(A) Oonly (B) 0Oand2only (C) land3only (D) 0,1,and3only (E) 0,1, 2, and 3

89. A particle moves along the x-axis so that its position at time 7 is given by x(r) = 7> —6¢+5. For
what value of 7 is the velocity of the particle zero?

a) 1 B) 2 © 3 D) 4 E) 5
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90. If f(x)= sm(e—x), then f'(x)=

(A) —cos(e™)

(B) cos(e ) +e ™
(C) cos(e™)—e™
(D) e *cos(e™)

(E) —e*cos(e™)

¥

.
/

91.

)

/

The graph of a twice-differentiable function f is shown in the figure above. Which of the
following is true?

A )<<,
B) f()<s"(1)<s()
© fO<rM<srQ)
D) f")<f(H)<f(1)
B </ ()<s(1)

92. An equation of the line tangent to the graph of v = x+cosx at the pomt (0.1) is

._.
[l
o

(A) v=2x+1 (B) v=x+1 C€) v=x (D) ypy=x-1 (E)

93. If f"(x)=x(x+1)(x —2)2 . then the graph of £ has inflection points when x =

(A) —lonly (B) 2only (C) —landOonly (D) —land2only (E) —1.0, and 2 only
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94. The function f is given by f(x) = x* +x? —2. On which of the following intervals is f

95.

increasing?

1 1
®) (_ﬁ‘ @J
(©) (0.0)

(D) (-.0)

YV

AN

é/o

. -1
v

The graph of f 1s shown in the figure above. Which of the following could be the graph of the

derivative of 1?

(A) v

4

/_\

a 0

(€) Y

(E)

(B) v

(D) Y

N

a
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96. The maximum acceleration attained on the interval 0 <7 <3 by the particle whose velocity is given
by v(t) =1 —=3t* +12t+4 is

(A) 9 (B) 12 ©) 14 (D) 21 (E) 40

97. If f(x)=tan(2x), then f’[g] =

A) 3 (B) 243 ©) 4 (D) 43 (E) 8

. (2x-1)(B-x).

A -3 B -2 C 2 D 3 E nonexistent

99. If f(x)=(x-1)(x* +2)*, then f(x) =

A 6x(x° +2)° B 6x(x° +2)% (x-1) C (X +2°(x* +3x-1)
D (X% +27(7x* —6x+2) E —3(x-1)(x* +2)°

4 2
100. lim X *8%;

|
x>0 3x* —16x°

A l B 0 C 1 D § E nonexistent
2 3
Xt 4.
101, f(x)={x_2 1X72
1 ifx=2

Let f be the function defined above. Which of the following statements about f are true?
I fhas alimitat x=2.
Il fis continuous at x =2

1 fis differentiable atx =2

A | only B Il only C Ill only D land Il only E IIl,and
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102. If f(x) = cos (3x), then f'(g) =

33 s B V3 -3 33
2

2

103. The graph of a function f is shown above. Which of the following could be the graph of ' ?
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104.1f f(x) =%, then F(x) =

-2, 2 ¢
A Ze(%)lnx B e(%) C e % D —fe%) E —2x2e(%)

105.  If f(x)=x*+2x, then dix(f(lnx)) =

A 2nx+2 B 2xInx + 2x C 2nx+2 D 2Inx+2 p 2X+2
X X X

106.

X 0 1 2 3

(x) 5 0 7 4

The polynomial function f has selected values of its second derivative f” given in the table above.

Which of the following statements must be true?

A fis increasing on the interval (0,2)
B f is decreasing on the interval (0,2)
C f has a local maximum atx=1
D The graph of f has a point of inflection at x = 1.
E The graph of f changes concavity in the interval (0,2)
107. If sin(xy) = x, then d_y =
dx
A 1 B 1 C 1-cos(xy)
cos(xy) x cos(xy) cos(xy)
b 1—-ycos(xy) E y(1 - cos(xy))
x cos(xy) X

108. In the xy-plane, the line x + y = k, where k is a constant, is tangent to the graph of y = X% +3x+1.
What is the value of k?

A -3 B -2 C -1 D 0 E 1
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X
— in the xy-plane?

5+
109.  What are all the horizontal asymptotes of the graph of y = 1

A y =-1only B y =0 only C y =5only

D y=-landy=0 E y=-land y=5

110. Let f be a function with a second derivative given by f "(X) = x*(x—3)(X—6) . What are the x-
coordinates of the points of inflection of the graph of f?

A 0 only B 3 only C 0 and 6 only D 3 and 6 only
E 0,3,and 6
x(H
3
2_.

111.

A particle moves along a straight line. The graph of the particle’s position x(t) at time t is shown for 0 <
t < 6. The graph has horizontal tangents att =1 and t = 5 and a point of inflection at t = 2. For what
values of t is the velocity of the particle increasing?

A O<t<2 B 1<t<5 C 2<t<6 D 3<t<5only

E 1<t<2 and5<t<6

112. The function f is twice differentiable with f(2) =1, f /(2) = 4, and f “(2) = 3. What is the value of the
approximation of f(1.9) using the line tangent to the graph of f at x = 2?




Non Calculator Practice AP Questions

cx+d forx <2

f(x)=<x*—cx forx>2

113. Let f be the function defined, where c and d are constants. If fis differentiable at x =2, what is
the value of c + d?

A -4 B -2 co D 2 E 4

1
114.  What is the slope of the line tangent to the curve y = arctan (4x) at the point at whichx= —7?



