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In each of Questions 1-5 a function is given. Choose the alternative that is the

derivative, % , of the function.

1. y=@x+ D -x)
(A) -12(1 -xy
D) 31 -x)dx+1)

B) (1-3%(1+8%)
(E) (1-x%16x+7T)

_ 2-x
2. y= 3x+1
N 7 B 6x—35
@- "y P Gy
7 L 16
® Gy ® Gy
3. y:\/§w2x
1 1
@ 75-nx ® T3
— 1 ;?: - 32
® o ® 36-29
) 2
4 y= G
30 . .
10 43 30
S € G
5, y=3x"-4x"-2

©) (1-xra-16x)

(A) 2x" =227 B) 3V -2xV

2 2

(D) R T 2 (E) ZX_I’B - 2x"”2

X X

©

-6

C) =x

(5x+1)*
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Tn Questions 613, differentiable functions f and g have the values shown in the tabi

x| fif 1&gl &

ol 2]1/s5]| 4
1! 3 {213]-3
2t s 31| -2
3710401 -1

6. IfA=f+2g thenA'(3)=
@ 2 ® 2 © 71 ™8 ® 10
7. IfB=f¥g,thenB’(29C

A) 20 s -7 o -6 o -1 (E) 13

8. IfD= —;—,thenD'(l)z
- 1 1 1 T
w -3 ® - © 5 ®g5 ® 3
9. It H(x)=+f(x),then H'(3)=
1 1 2
@ ; ® 3733 ©2 o Jp @ 4410
10. IFK® = ({;) (x), then K'(0) =
-13 1 13 13 22
(A) a5 (B) "1 (©) 55 D) & (E) >
11, If M(x) = f(g(x)), then M'(1) =

(A), -12 B -6 €y 4 D) 6 (E) 12

12. If P(x) =f(x°), then P'(1) =

A 2 ® 6 (© 8 ® 12 ® 4

13. If S(x) =f(x), then §'(3) =
1

~75 D)

(E) 2

o |
B |

@A -2 B (©)




14.

15.

16.

17.

18.

Set 3: Muitiple-Choice Questions on Differentiation

In Questions 14-21 find y'.

= -
y=2x T
__i__ A 4x -1
@) x+—= B x4 © T
1 1 4 1
e o e R
@ e ® Ttk
y=~x*+2x-1
o 2B pee)  (© e
@ 7 ®) dlr+ Wrt+2x-1
. x+1 o -
) rT T (E) none of these
x S
YE e
1-2%° 1 .C 1
(A) (1__‘x2)3/2 (B) I-wxl () lmxz
1-2x°
(D) A" (E) none of these
ex
y=In -~ ]
e 1 1
- B o -
@Ay x-= ®) —— O -=—
o0 ® <2
e ~1
ymtan“‘%
4 | 2
@ o ®oanTE 9 0T
1 | 2
E
®) 24+ x° () ¥ +4

69
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19. y=In(secx +tan x)

2
@A) secx B — (C) tanx+ 22
$ec x  tanx
1 1
1)) B — E -—
secx +tanx secx +tanx
e¥ —eg %
2. y= e +e
0 B) 1 C S -
(A) ( ) ( ) (ex +eﬂx)2
Dy 1
( ) (ex +e-x)2 (E) ;{:W;W;:E;
%
21, y=In(xVx’ +1)
@ 1+ ® — © 22t
+ — e e
2 +1 xvVxt+1 xxt+1 o
2x7 +1 ; ;
o o +'1‘) (E) none of these :
22. The graph of g’ is shown here. Which v
of the following statements is (are) true A
of gatx=a?
. p
1. g is continuous. e
Il. g is differentiable. . -
IIl. g is increasing. a i

(A) Ionly (B) IIlonly (C) 1andIHIonly
(D) 1II and ITI only () LIIand I

23. A function [ has the derivative shown.
Which of the following statements A
must be false?

(A) fis continuous at x = a. .

B) fl@)=0. © fil

(C) fhas a vertical asymptote at x = q.

(D) fhas a jump discontinuity at x = a. p

(E) fhas a removable discontinuity /
atx=4q.
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24. The function f whose graph is ¥
shownhasf' =0 atx= A

(A) Z2only

(B) 2and5

{Cy 4and?’7

I 2,4,and7
() 2,4,5 and7

25. A differentiable function f has the values shown. Estimate f'(1.5).

x 110 12 | 14 | 16
fx ] 8 | 10 | 14 | 22

(A 8 B 12 (C) 18 DOy 40 (E) 80

26. Water is poured into a conical reservoir at
a constant rate. If A(#) is the rate of change
of the depth of the water, then his

(A) constant

(B) linear and increasing

(C} linear and decreasing
(D) nonlinear and increasing
(E) nonlinear and decreasing

In Questions 27-33, find % .

27. ymxzsini (x=0)

(A) 2x sini —x° cos 1 (B) _2 cos—l— © 2x cos-1—
x x x X x

Dy 2x sin—1~ - cos—l— (E) -cos }~
X x x

1
2sin2x

28, yv=

(A) ~csc2xcot2x (B) (C) —4csc2xcot2x

4 cos2x

cos2x

o PN (E) —csc?2x
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29, y=e>cos2x

(A) —e(cos 2x + 2 sin 2x)
(B) e*(sin 2x ~ cos 2x)
(C) 2e~sinx

(D) —e*(cos 2x + sin 2x) N

(E) -e*sin2x
30. y=sec’/x A

i {
@4 Sl g a“/l[; (C)  2secy/x tan® vx
VX VX o
2 [ [ -
{

(D) mjw;m (E) * 2sec’ +/x tan/x

3. y=xknx
3In’x
{A) B) 3n'x (C) 3xInx+In'x

x e T et

(DY 3(nx+1) (E) none of these

32, y= iiﬁ
4x 4x —4x’
® ey ® Gy © Gy
2 4
®) 1—22 ® =

33, y=sintx-+1-x7

1 2 1+x
@ g ® Er O G
X L
(D) 1—x* (E) NI+ x

Use the graph to answer Questions
34-36. It consists of two line segments
and a semicircle. A

4. f'(x)=0forx=
(A) 1only /\ e

(B) 2only 1
(C) 4only

(D) 1land4
(E) 2and6




3s.

36.

37.

38.

39.

40.

41.

42,
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f'(x) does not exist for x =

(A) 1only (B) 2Zonly (C) land2 -
(D) 2andé6 (E) 1,2,and 6 '

f'&)= -
@A) ® = ©1 ™2 ® 3
2 NE] h
At how m&ny points on the interval [;5,5] is a tangent tc—) y = x + cos x parallel to

the secant line?

(A) none B) 1 C 2 P 3 (E) morethan3 -

From the values of f shown, estimate f'(2).

x | 192 | 194 | 196 | 198 | 2.00 -
fa) | 600 | 500 | 440 | 410 | 400 - "

(A) -0.10 (B) _-0.20 (Cy -5 Dy -10 (E) -25
Using the values shown in the table for Question 38, estimate ( 4.

A) 02 B) -0.1 ) -5 o -10 (E) -25

The “left half” of the parabola defined by y = x* — 8x 410 for x < 4 is a one-to-one
function; therefore its inverse is also a function. Call that inverse g. Find g'(3).

1
2 6 s @3 ®3

For flx) = 5%, what is the estimate of f’(2) obtained by using the symmetric differ-

" ence quotient with A = 0.03?

(A) 25029 (B) 40236 (Cy 40252 (D) 41223 (E) 80.503

If fis differentiable and difference quotients overestimate the slope of f at x = a for
all > 0, which must be true?

A fa>0 B) fla<0 (€) f@>0
D fa)<0 (E) none of these



b
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In each of Questions 43-46, y is a differentiable function of x. Chbose the alternati

. . . d
that s the derivative ﬁ» .

43, F-xy+y’=1
3x* 3x* Al y—3x*

2 2 - 2 2
D) 3x° 43y -y (E) 3x° +3y
x X
44, x+cos(x+y)=0 2 _
X
{A) csclx+yr—1 B) csclx+y) {O) sin(x +9)
b 1 E l1—sinx
® T ® e
45, sinx-cosy—-2=0
oS X NP
{A) -cotx (B) -—coty (C) -
sin y
. 2-cosx
(D) —cscycosx E -
siny
46. 3x*-2xy+ 5y =1
A Y g 22 ¢ s
@ 75, ® S (© ey
m M (E) none of these
X

Individual instructions are given in full for each of the remaining questions of this s

d*y

*47, Ifx=f-1andy=1¢"-2F then, whent=1, —= is
dxz

@1l ® -1 ©0 ™3 ® %

48. If f(x) = x* — 4x* + 4x* — 1, then the set of values of x for which the derivative equ:
ZEro 1S

(A) {132} (B) {09 _15_2} (C) {"’13'{"2}
Dy {0} (E) {0,1,2}

49, If f(x) = 16-/x , then f"(4) is equal to
(A) -32 (B) -16 {Cy 4 o)y -2 (E) =——

*An asterisk denotes a topic covered only in Caiculus BC.




56.

54.

55,

tions of this s 56.

57.

erivative equa

58.
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If fx) = In &% then f"(3) is
(A) 1 B -1 (Cy -3 M 1 (E) none of these
If a point moves on the curve x* + y* = 25, then, at (0, 5), % is
(A) O (B) 1 ) -5 ) ——é— (E) nonexistent
If y = a sin ¢t + b cos ct, where a, b, and ¢ are constants, then % i8
{A) acksint+cost) B) -y | (Cy -ay
D)y -y (E) a®c®sin ct - b*c* cos ct
o= sin-u an& n=g(x)=x'-9, then (fo g)'(3) equals
(A) O By 1 (C) 6 oy 9 (E) none of these
If f(x)=>5 and 5" = 5.016 , which is closest to f'(1)? e
(A) 0.016 By 1.0 (C) 50 (D) 8.0 F) 320
If f(x) = Ex—f?" , then the set of x’s for which f'(x) exists is
(A) all reals
(B) allrealsexceptx=1and x=-1
(C) all reals except x = -1
(D) all reals exceptx = % and x =1
(E) allrealsexceptx=1
If y = e(x - 1), then y"(0) equals
(A) -2 ® -1 C© 0O D 1 (E) none of these
If y=+/x"+1, then the derivative of y* with respect to x* is
x+1 x 2 x
A) 1 B C Dy - E

A) ® = © smp ® S ® oo
If f(x) = x21+ ; and g(x) = Jx , then the derivative of f(g(x)) is |
g 2 D
( ) (x2+1)2 (B) ......(x.}. ) ( ) (x2+1)2

U S
® Gy ® G

75
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*59,

*60.

61.

62.

63.

65.

66.

67.

dy

If x = ¢® cos O and y = &’ sin 6, then, when 6 = E;E, o is

a1 3B 0 {C) % (D) nonexistent E -1

i, i “E"E;;;

d* . . E
If x = cos t and y = cos 2t, then ?J}-} (sint=0)1s ;

(A) 4cost (B 4 (C) 4y m 4 (E) -dcott
X

.. . T,
If vy = x* + x, then the derivative of y with respectto —— 18
y y p -

2x+1
(A) QCx+D(x-1) B) (T"_“"*;)E“ (C) 2x+1

3—x

(D) (-x) (E) none of these
lim G0t g
A0 h

A e

-l

(Ay O By 1 C) 6 D) e (E) nonexistent

lim 38th=2 o

R0 h

A 0 ® 135 © 1 ® 192 E =

i nGe+h)-1

A0 h

(A) 0 (B) 1 o 1 D) e (E) nonexistent
o4

lim cosx—1 .

-3 X

(A -1 B) O C 1 D) = (E) none of these

The function f(x) = x*° on [-8, 8] does not satisfy the conditions of the Mean Valu
Theorem because

(A) f(0) is not defined (B) f(x)is not continuous on [-8, 8]
(C) f'(-1) does not exist (D) f(x)is not defined forx < 0
(E) f'(0) does not exist

If f(a) = f(b) = 0 and f(x) is continuous on [a, b], then

(A) f(x) must be identically zero

(B) f'(x) may be different from zero for all x on {a, b]

(C) there exists at least one number ¢, a < ¢ < b, such that f "c)y=0
(D) f'(x) must exist for every x on (a, b)

(E) none of the preceding is true

*An asterisk denotes a topic covered only in Calculus BC.
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68. If f(x) = 2x° — 6x, at what point on the interval 0 < x < /3, if any, is the tangent to
the curve parallel to the secant line?

1 A 1 ® -1 (@© I (® 0 (B nowhere
69. If h is the inverse function of f and if f(x) = —i— .then A’'(3) =
cot 1 w9 ® - ©F; ®3 ®°
70. Suppose y = f(x) = 2x* - 3x. If h(x) is the inverse function of f, then A'(-1) =
‘ 1 1
Ay -1 (B) 5 (C) 3 o 1 (E) 3
71. Suppose f{l) =2, f(1) =3, and f(2) = 4. Then (f)(2)
i. 1 1
(A) equals ~3 (B) equals ~ (C) equals 7
1 T 4 -‘:::L‘fd”
(D) equals 3 (E) cannot be determined
72. K f(x)=x —32+8x + 5 and g(x) = f(x), then g'(5) =
@& B L ©1 ® = ® 3
8 53
*73. lim < equals
it e
(A) O 3B 1 {C) g%; D) o (E} none of these
s 74. Suppose lim g_{ﬂi_g@, = 1. It follows necessarily that
(A) gis not defined at x =0
© Mean Val (B) g is not continuous at x =0
(C) the limit of g(x) as x approaches 0 equals 1
D) =1
(E) gH=0

75. If sin (xy) = x, then % =

sec (xy) (©) sec (xy) -y

(A) sec(xy) (B)
X X

_ 1+sec(xy)
— (E)

(D) sec (xy) — 1

*An asterisk denotes a topic covered only in Calculus BC.
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Use this graph of y = f(x) for Questions 76 and 77.

76. f'(3) is most closely approximated by
(A) 03 (B) 08 (© 15 D) 138 E) 2

77. The rate of change of f(x) is least at x =

(A) -3 B) -13 <y o by 07 (E) 27

Use the following definition of the symmetric difference guotient for f'(x,) fi
Questions 78-81: for small values of A,

f(xo+h)—f(xo“k)
2h '

Fx)=

78. f'(x,) equals the exact value of the derivative at x = x,

(A) only when fis linear

(B) whenever fis quadratic
(C) if and only if f'(x,) exists
(D) whenever |A| < 0.001.
(E) none of these

79. To how many places is the symmetric difference accurate when it is used to approxima
F(0) for f(x) = 4" and A = 0.08?

A 1 By 2 ) 3 D) 4 {E) more than 4

80. To how many places is f'(x,) accurate when it is used to approximate f'(0) fc
f(x)=47and 2 =0.0017

Ay 1 B) 2 (Cy 3 )y 4 (E) more than 4




nt for f(x)

d to approxima

dmate f'(0) f
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81. The value of £'(0) obtained using the symmetric difference quotient with f(x) = |x]

82.

83.

85.

86.

87.

88.

and £ =0.001 1s

(A) -1 B 0 (C) =+t o 1 (E) indeterminate

It fx— £ = g(3) and h(x) = sin x, then - f(A(x)) equals

(A) g(sinx)  (B) cosx-glx) (O g’
(D) cosx.g(sinx) (E) sin x - g(sin x)

. sinZx
lim is
x50 X

A 1 B) 2 )

1
5 ™ 0 (B) e

sin 3x
=0 sindx

is

() m 0 (E) nonexistent

f

A 1 ® % 3 ent

l—cosx |
is

Hm
x>0 X

(A) nonexistent @B 1 < 2 (D) oo (E) none of these

. tanmx
iim is
) X

(A) @ 0 (© 1 ® = (E) e

1
T

. .1
lim x* sin

Kyon X

(A) isl B) is0 (C) isee
(D) oscillates between ~1 and 1 (E) 1is none of these

Let f(x) = 3* — 2°. The tangent to the curve is parallel to the secant through (0,1) and
(3,0) for x equal ‘

(A) onlyto0.984 (B) onlyto 1.244 (C) onlyto2.727
(D) t00.984 and 2.804 (E) to1.244 and 2.727
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Questions £9-93 are based on the following graph of f(x), sketched on H=x=
Assume the i+ ivontal and vertical grid lines are equally spaced at unit intervals.

¥ =)
A

89, Ontheinterval 1 <x <2, f(x) equals

(AY ~x-12 B) —=x-3 €y —=x-4 ®») —=x+2 E) x-:

60, Over which of the following intervals does f'(x) equal zero?
L (-6-3) H (-3-1H . @5

(A} lonly (8) Ilonly (C) TandUonly
(B 1and 01 only (E) I and III only

91. How many points of discontinuity does f'(x) have on the interval -6 <x < 7?

(A) none B) 2 ) 3 Dy 4 E) 5

92, For-6<x-3, f'(x)equals

Ay - B) -1 € 1 ®m - E) 2

ME(JJ
3]

93, Which of the f@}im{’ing statements about the graph of f'(x) is false?

(A) It consisis of six horizontal segments.

(By 1t has four jump discontinuities.

(Cy f'(x)is discontinuous at each x in the set {-3,~1,1,2,5}.
(D /() ranges from -3 to 2.

(£} Ontheinterval -1 <x <1, f'(x) =-3,




n“‘6-<\}C-.‘
is.

E) x-

<x<T?

*94,

95.

96.

97.

*98.
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The graph in the xy-plane represented by x =3 + 2 sin 7 and y =2 cost— 1, for
~-L=tST,Is

(A) asemicircle (B) acircle (C) anellipse
(D) halfofanellipse - (E) ahyperbola

: SeC X —<CO8 X
lim 22€X2€082

equals

x>0 X

Ay O (B) % ) 1 D) 2 (E) none of these

The table gives the values of a function f that is differentiable on the interval {0,1]:

x| 010 | 020 | 030 | 040 | 050 | 0.60
7o | 0.171 | 0288 | 0.357 | 0384 | 0375 | 0.336

The best approximation of f'(0.10) according to this table is
(A) 0.12 B) 108 © 117 o> 177 (B) 288 ="

At how many points on the interval [a,b] does the function graphed satisfy the Mean
Value Theorem?

-

Y
&

(A) none By 1 {(C) 2 o 3 (E) 4

In each of Questions 98-101 a pair of equations that represents a curve parametri-

cally is given. Choose the alternative that is the derivative %
Xx=1-sint and y=1~cost
i I—cost int
A) sint B ‘cos C sin
l—cost sint cost—1
I-x I—cost
o — (E) ;
y t—sin {

*An asterisk denotes a topic covered only in Calculus BC.



