Chapter 3 — AP Calc MC Questions (Derivatives)

DEFINITION OF A DERIVATIVE
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6. Whatis lim —7 ' ?

h—>0 h

(A 0 B) <y 1 (D) The limit does not exist.

B |

(E) It cannot be determined from the information givern.

[
(v 1

If f(x)=¢", which of the following is equal to f'(e)?

¢ oo f 2t
),‘\-%—[? SN e Jeth e

: i - g @
A) - lim e BY 11 e &y tim & f
) ie“;% f B) ;,”3% h © hng} h
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(D) lm e -l (E) Hm ¢

h->( 1 h—>0 h
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8 If fis a function such that lim = =), which of the following must be true?
132 X~ 2L

I

(A) The limit of f(x) asx approaches 2 does not exist.
(B) J isnotdefinedat x=2,

(C) Thederivative of fat x=2 180,

(DY f s continuousat x=0.

) f2)=0

Cotan3{x ) - tan3x
29. The lim { ) 18
-0 h

(A) 0O {B) 3sec’ (3x) () sec”(3x) (D) 3cot(3x) (E) nonexistent

‘ sin{x+h)-sinx
10. Jm : 15
b0 h

Ay 0 By 1 (©) sinx (D) cosx (E) nonexistent




J2+h) 2
14, lim e =8 =
B> h

(A) 0 (B) 1 (C) 2e (D) ¢* (B) 2¢°

37, If [ is a differentiable function, then f'(a) is given by which of the following?

I lim f(f'“”“f(a)

. lim S -1

X3 X~

M fm LGN -S)

X3l h

(A) Tonly (B) Honly (C) TandIlonly (D) Tand III only (E) L1 andl1

SQ+h-1(2)

79.  Let f be a function such that ;un = 5. Which of the following must be true?
1—>()

1. f1s continuous atx = 2.
I f s differentiable atx = 2.

HI. The derivative of / is continuous at x=2.

(A) Tonly (B) Ionly (C) TandWonly (D) Tandlonly (E) IlandIIonly
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23, The graph of the even function v = [(x) consists of 4 line segments, as shown above, Which of the Tollowing

statements about f s false?

(A) hm( (X)) = J(0) =0

B) umli‘_.;_,“)_ ..... 0

X%

(©) 1 LS
=0 ZX
— "7
" E)) ‘”n ,{{ ...... ) mfw( .......

X2 X Z

) IEY 3
{E) hm ~f--<~-~;—w%£~~~-—}' does not exist.




IMPLICIT DIFFERENTIATION

5. If 337 4+ 2a 4 },2 =2, then the value of ij‘— at x=1 18
dx
(A -2 B) 0 <y 2 ) 4 (E) notdefined
13, Ifa’+ xy + 3}3 =0, then, in terms of x and y, f—j-‘- =
oax
234 v x+3y? o :
(A) e (B) - S () ) (£)
X+ 3y 2x+y
- . dy
40, It tan(xy) = x, then — =
dx
(A) 1— v tan{xy)sec(av) ©) cos? (x)
xtan{xyysec(xy)
cos® (3y) cos (xy) v
@ SRR ®) —-L
X X
9. If xp? +2xy =8, then, at the point (1, 2), ' is
@ 2 ® - (© - ® < ® 0
2 3 2
» 2 . - av -
9. If x+2xy~—y° =2, thenat the point (1.1). = 18
X
3 , 1 . . 3 .
{A) 5 B) 5 ¢y 0 )y -= (E) nonexistent
. 2 dv
6. If y7=2xy=16. then — =
dx
A ) . y ¥ 21
(A) B) )y — . (D) Eo— (E)
¥ X ¥ -] y-X 2y—x X
17. The slope of the line tangent to the graph of In(xy) = x at the point wherex = 1 is

(A) 0 (B) 1 ) e D) & (E) l-e




dx

() -l
Xx+2y°
2
: N4y
B -
X+ y
L Xy
€) -
y+2y
2
D) -5
2v°
. -—Xz
(E)
t+2y°
. . . Ly .
17. If x* 4 »% =25 what is the value of C{}, at the pomt (4.3)?
qx”
y 25 7 - 7 3 L, 23
(A) Y B) ~35 ©) 37 D) 7 (E) 37
.2 h
6. I x"+xy =10, then when ¥y =2, =
dx
7 w2 3 7
— ‘ ) e fd el Yy
(A) 5 B) -2 (®) ; (D) 5 (E) 5
10, Hy= xjv+x2 +1, then when x=-1, ﬁ— is
dx
‘ 1 . 1 . t - ‘
» - B) -5 © -1 o 2 (Ey nonexistent
3. The slope of the line tangent to the curve yz + {2y + =0 at (2.-1) s
@ - ® - © 0 o > ® 2
i 2 4 T4 2

26. What is the slope of the line tangent to the curve 3y° — 2x% = 6 — 2xy at the point (3,2) ?

wo  ®mg  ©F o m3




¥

16. It sin(ay) = x, then a4y
A%
I
" cos(xv)
‘ 1
B ——

xeos(xy)
y(i mcos(?\?"))

(E) —

z

7. Ify= ln(x2 +3>3)¢ then the value of a]fv at the point (1,0) is
dx
(A O (B) ; )y 1 Oy 2 (E) undefined
o, 3 Ly
25. 10 7y = 3x =y =3, then at the point (-1, 2}, 7;— =
d
7 7 : ! 3 ‘
(Ay —— B) —— (Cy —— Dy —— (Ey 7
(A T §=3] B (L) 5 } i }




DERIVATIVES

18, If f(x)= 2~+|,\' %x for all x, then the value of the derivative f'(x) at x=3 i3
(A) -1 (B) 0O ) 1 Dy 2 (E) nonexistent
L /()= x2 L then f/(4) =
(A) 6 B -3 ¢y 3 ) o F) 8
6. I f(¥)=x, then f/ (8=
1 . 25
(A) 0 ®) < (© 1 @) s B =
[ 23
23. —d-ifl?w—l«er“J at x=-1 i3
dylxy” X v
Ay 6 By -4 «© 0 o 2 Ey 6
4. If f(xy=-x° +,\'+E~. then f'(-D)=
X
(A) 3 B 1 @ -1 Dy -3 (E) -5
\‘2 -
10.  What is the instantaneous rate of change at » =2 of the function f givenby /f(x)=- )" ?
X
| ] ] o V
(A) -2 ®) — © = o 2 (E) 6
& £
6. If f(x)="— forall x=-1, then f'(1)=
1
A -1 By -= @ 0 »y = I 1




3. I y=——s5, then a
44 x* (]_\'
) . A
—Gx 3x » 6x ) -3 . 3
B — = B — (O — O —5 (B -
(4%.\7") (4+,\'“) {4+,\”3) (4+,\"‘) <X
o 2x43 L dy
&, Ify“f%s:%ﬁ’{h’mgix“ -
P2x+13 . 12x 13 5 , -5 2
AY St B) e (L) oo (D) e (EB) =%
&) (3x + 2)° (&) (3x + 2) ) (3x + 2) (3x + 2)° 3
4. Ifu, v, and w are nonzero differentiable functions, then the derivative of mw 15
W
'y 1w — ! oW — v =i E
(&) == B e © ;
W W w”
(D) 'y + znf’;v + vy (E) UV -+ u"v;t‘ — v
w W
6,2};’
76. If j‘(x):{—)m, then f'(x)=
2x
(A) 1
et (1-2%)
(B ) ,_M.A"E,m,?:)wm;., E
2x”
(C) 923‘
,Ax Yy
(D) e (..:\ +13
X
2x
e (2x~1
® Sob
257
3 2 N
21. The value of the derivative of v = f\ —— atx=01is
2x+1
B
(A) -1 B) — © 0 D) - (E) 1




o

If f{x)=xy2x~3. then f'(x)=

(A)
2v-3
. X
B) 5
(€) e
(D) i
2x-3
() X6

3.1 ‘f(.x)z(x'ml)(i.\':—%Z)j, then f'(x)=

(A) 6x(x*+2)

B) ﬁx{gmmi)(x34'2)z

. 3

(© (x*+2) (¥ +3x-1)

N
5

(D) (xz + 2‘) (7’,\‘z ~6x+ 2)

() =3(x=1)(x*+2)

1. Hy= x2e" . then izl:
dx
(A) 2xe" (B) \(.\'4—28‘) (C) xe'(x+
(D) 2x+e* (E) 2x+e
4, If f(x)y=x+sinx, then f(x)=
(A) l+cosx (B) l-cosx (€Y cosx

(D) sinx—xcosx

(E)

S A+ XCOSX




12, If f(x)=sinxy, then f’{ «i{-
(.

@ -3 ®) - © L oL ® b

28, If f(x)=tan(2x), then f {.’(EJ

(a) V3 B) 23 © 4 (D) 43 (E) 8

\olkq

8. If f(x)=cos(3x), then f(

3 3 T R L33
2 ey 0T o ®-

4.1 (%) = cos’ (4x). then /() =
(A) 3cos®(4x)
(B) ~12cos® (4x)sin(4x)
(C) =3cos” (4.x)sin{4x)
(D) 12¢co08® (4x)sin(4x)

(E) —4sin’ (4x)

: " dy
8 If v=tanx~—coty, then —=
dx

(A) secxesexy  (B) seca—csex  (C) secx+cesex (D) sec’ y—cse’ x (E) sec® x+ese’ ¥

10. If f{x)=(x=1?*sinx, then f'(0)=

[ )

(A) -2 By -l © 0 D) 1 (E)




14. If y = x* sin 2x, then gif =

{AY 2Zxeoslx

(B) 4xcos2x

{Cy 2x(sin 2x %m& 23
(D) 2x(sin 2x — x cos 2x)

(B) 2:x(sin 2x + x cos 2x)

15. If f(x)=+/2x.then f(2)=

1 ey W V2 ) E) 2
(A) 1 (B) 5 © ; ) 1 (E)

) d?y
18, If y=2cos| ~ , then ~—i- =
rese LQJ dy*
e { 5 3\ 3 N fl\
(A) —*SCOS(%} (B) —2(:03%\%} (©) wgm(—jj (D) %05(5’! (E) -«;—Lo Lz}
1. fy= (x3 + .1) then ﬂé;i ‘
2 NS o frlf 3
(A) (3&)? ®) 2(x* +1) © 232 +1) Oy 3 + 1) @) 6x*(x* +1)
2
24 If f(¥)= (> =2x—1)3, then f(0) is
4 L2 4 © 2
A - By 0 O ) 3 (B) -2
3 2 .
3 G52
5. I f() =D+ then ['(2)=
3 , : 7 . 3+e
(4) 1 ® = (©) 2 ) ® =




5. If f and g are twice differentiable and if /(x) = /' (g(x)). then h"(x)=
A (g + S (g())g"t)
B) Jgn)g'x+ " (gx))g"(x)
(©  f(g)g ™)
(D) /"(g))g"x)
& gt)
‘ d 2}
22. I(lne ) ,,,,,,
® - ® - © 2 ) 1 ® 2
e’ e”
] AR A 2 d . A
13.If f(x)=x"+2x, then T(f (Inx))=
dx
2lna+2 , 2 e 2N+ 2
A) 22 myosiys2 (€ 2lixt2 (D) 2lx+= (E) \X
X X
3L I £(x) =) then f1(3) =
(A) e5h1{.§’:) (B) %e3hl(.\ﬁ33 (©) G(h]}‘.)g%hl(‘\‘g) (D) 51‘4 (E) 6,-\‘5

8 I f(x) =n(e*). then f'(x)=

(&)1 ®) 2 © 2% O & E) 207
d ‘.Jln\ _____

! dx(u }
(A) 1+ 2w B xx® Q) 3 O E) ey




If {?f(,«“) =1+ ,\‘2‘ then f{(“} =

2x C aydy s
(A) ! . ® = © 2x(1+x%)y (D) 23—( et ) (B) 2xhn(l+x%)
1+x° T+a” ' J
2. U /()=2x+ 1)4 , then the 4th derivative of f(x) at x=0 s
(A) 0 (B) 24 (C) 48 D) 240 (F) 384
16, If fix)= sin(e”"'y then f'(x) =
(A) ~—cos(e™)
(B) cos(e ™)+
() cos(e™)—e "
(D) e 'cos(e™)
(F) —eVcos(e™)
9. If y=cos?3x, then a =
dy
(A) -~6sin3xcos3x (B) -2cos3x () 2cos3x
(D) Geos3x (E) 2sin3xcos3x
7. ‘—?—‘casz(x}‘)x

FEA
(A) 637 sin(x”)cos(x*)
(B) 637 cos(x™)
(€ sin’(+)
(D) 657 sin(x)ycos(x¥)

(E) -2sin(x”)cos(x?)




- X &
. If A= . he Ry P
0 e tanx then / L%‘
1 . i i ;
A 2 ® 3 (©) 1+:§- (D) gwi (E) zmg
8. If f(x)=¢", then n(/'(2))=
(A) 2 ®) 0 © L D) 2e B o
2

[
bt

. If ‘f‘(_,\‘) ::g(z;ﬂt théﬁ J«("(x) -

(n; ) 1 o f2r® A 2 o o2 {245
(A) 2" Iy (B) &Y ) ™) (D) —=e  (E) —2x%
X7

S

LAY

| =,
omr——

.
=

Y

dx

() 2! ®) @ ©) (22 O @ Hm2 () E%%
15. If £(x) =™, then f'(x)=

(A) e

(B) sec’y plan’ ¥

(€) tan’x gt xt

D) 2tanxsectye™

(E) 2tanye™
LI f(x) =" then f'(x) =

@ - ®) - © o B Lot

x° N 2 ,




bk
36, If v=¢", then —==
dx”

JHY ZAY

(A) n"e™ (B) nle () wne

[ ——l)

10. If 3‘::10(\ ‘. then ﬁ?‘,w

(A) (In10 10(“'3“’1) ®) 2_\4)10(_\»
) (21}

@) 2x(in10)10" @) »*(In10)10

(©) ('\*2*1)10

18. a (arcsin2x) =
odx ‘

, -1 . -
(A) B)

S

=
- ‘,.

2 -
(E)

w2

k

D) e —
V1-da? Vaa® -1

21— 457 4x% -1

(C) —=
21— 4x?

28. 11

. . dy
20. If y=arctan{cosx). then 7« =
ax

N 1 1
(L) 3 D (h ) e
(arccosx)” +1 l+cos™ x

(B) —(aresec(cos )

(&) (arcsec(cos;r))z




26, If v=arctan(e”™). then @
dx
2e°% ) 2e% et 1 i
A) (B - ) - D E
( - et ) L+e™ «© 1+e¥ ®) 1= ® 1+e*
9. Iff (x) = I(x + 4 + ¢7%), then £7(0) is
(A) -2 B) 1 ) 1 ) »% (E) nonexistent
] 3 g 5 \
3.0 I /@) =In(Vx). then [7(x)=
2 1 . | ) I 2
(A) - B) ——5 © -3z oy - (E) —
ki 2x”° =X = X
2x2
6. 1 1‘::«»1- -------------- then (h:
by o
D
(A) }_ ®) “i? (©) In x:l D) i—»i;l X ) I+§;1 x
X7 X RS X
d, { 1)
T DR 1 (L
d {\1» :)
A
(A) —— (B) o (@ l1-x D)y »-1 (E) (1-x)
17, If f(x) = xIn(x7). then f(x)= [———
- B
(A) m(xz)u (B) m(;\»f)w © m(x? ‘}+i (D) -L (E) !
: box x° x
31, If f(x)=In(lnx), then f'(x)=
1 I Inx 1 E
(A) — By ©y 2 (D) (F)
X Inx EY vl x




! .
28, L LOS( -------- is
dx X J
-1 {7 .
(A) . (B) -—tan| uy () 1, \
( ﬂ) Lx) )
X COS‘ - i COSL |
X =Y }
. . | N
D) — tan(—f»gl (E) -ﬂ; tan{ ~~~~~ J
X X X X
18. If v=cos® x—sin®x, then y' =
(A -1 (B 0 (C) ~2sin(2x) (D) ~2(cosx+sinx) (E) 2(cosx—sinx)
24, Ifsinx=e", 0<x<m, whatis %— in terms of v 7
X
(Ay —tanx (B) ~—cotx (C) cotx () tanx (E) escx
8 If v=sinx and v means “the nth derivative of v with respect to x,” then the smallest positive
integer » for which 3 = v is
(A 2 B) 4 <y 5 D) o6 E 8
. . 2 dv
4, Wy=x"+2 and =2x-1, then =
du
27 = x4 , _
(A) :“\"""”:"E;:*{ (B) O6x"—-2x+4 ©)
(2x-1y
, 1
(D) x F -
X
R 1 . L dy .
39, If y=tanw, w=v———, and v=Inx, what is the value of T at y=e?
1.’ ( ;\‘
i 2 2
Ay 0O B - O 1 O — (E) sec’e
14 e




i i 2vd > y | o] y 2 ; -~
45 If L(j(.\*)) = g(x) and fi(g(x)) = [(x7), then d ,) (“/’(y‘)) =
dx dx dv®
w7 ,\'6) B) g{;\'3) (©) 3;\-2g(,\f3)
{D) 9,\"4]"(‘\‘6 ) +6xg (\z) Ey f (x(" ) + g(f’ )
39. Let / and g be differentiable functions such that
JSH=2, =3, J(2y=-4,
g)=2, gh)=-3, gQ)=5.
If h(x)= f(g(x)), then /'(1) =
(A -9 By -4 < 0 Oy 12 E 15

vl | e | g | g

89. The table above gives values of the differentiable functions f and g and their derivatives at v = L. ir
hix) = (20(x) + 3)(1+ g(x)), then I'(1) =

(A)y =28 (B) -16 (Cy 40 (D) 44 (E) 47




TANGENT AND NORMAL LINES

20.  An equation for a tangent to the graph of v = arcsin 5 at the origin is

(Ay x-2vy=0 B x-y=0 {C) x=0 I ¥=0 (F) mx-2y=0
8. The slope of the line tangent to the graph of v = inf % ] atx=4 18
e/
@ = ®) - © 1+ ®) 1 © 4
8 T4 2

3. The slope of the line tangent to the graph of y = In(.\'z ) at x=e” is

1 2 . 4 i . 4
4) = @) 5 © = ™ - E) —
@ e’ e e e

11, Anequation of the hine tangent to the graph of f(x) =x(1- 2x)? at the point (1.-1) 18
(A) y=-T7x+60 By y=-6x+3 ¢y y=-2x+1

Dy vy=2x-3 (E) y=Tx-8

5 o 3 a2 5 J Supo N b
32, Anequation of the line normal to the graph of y = x% +3x% + 7x—1 at the point where x=—1 is

(A) dxt+v=-10 (B) x—4y=23 () dv—y=2 (D) x+4y=25 (E) x+dy=-25

6. Let [ be the function given by f(x) = (2x -~ 0y {x 1), Which of the following is.an equation for the tine

tangent to the graph of f at the point where x =17
(A) y=2x+2

By v=21x~19

() y=llx-9

D)y v=10x+2

() v=10x-8




16.  The slope of the line normal to the graph of y = 2In(secx) at x :43 1s
Ay -2
e 1
(B) ~3
. 1
©) 3
oy 2
(E}) nonexistent
18.  An equation of the line tangent to the graph of y = x+cosx at the point (0,1) is
(A y=2x+1 B) yv=ux+l ) y=x O y=x-1 (Ey »y=0
10.  Anequation of the line tangent to the graph of y =cos(2x) at x :—Z- 1s
[ )
AY e b e T
(Ay y-Ii= 1\.\ 7
‘R 3 :m?{ _..;:E.:‘
By vy-1 ol X M }
© y=2fx-Z]
Yoy=2 e
R Sy
Dy w—(,\‘—ﬁ)
L 4
{ =«
5y y=-2] v
(E } E X : J
11, If x+7v =29 is an equation of the line normal to the graph of f at the point (1.4), then f'(D)=
@ 7 ® + © -+ o -  ® -7
) 7 7 29 ‘
. . Coa 2x+3 . o
7. Anequation of the line tangent to the graph of y = at the point (1.5} 18
332
(A) DBx-yp=8 (B) DBxy+y=18 (€) x—13y=064

D) x+13y=66 (E) -2x+3y=13




87.  Which of the following is an equation of the line tangent to the graph of /() = xtr2x? atthe
point where f'(x)=1?

(A) y=8x-5
B y=x+7

(Cy y=x+0.763
(D) y=x-0122
(E) v=x-2.140

24. Let f be the function defined by f{x) = 4x° - 5x + 3. Which of the following is an equation of the line tangent
to the graph of £ at the point where 1 = ~17

Ay y=Tx~3

By y=Tx+7

(Cy y=Tx+ 1

Dy yw ~Sx~1 2
(B y= -5z ~5

89. Let f be a differentiable function with f(2) = 3 and / ‘(2) = -5, and let g be the function defined by

g{x) = xf(x). Which of the following is an equation of the line tangent to the graph of g atthe point where
x=27 '
(AY vy = 3x
(B) y~3 = ~5(x~2)

Gy ¥~ 6 = ~5(x ~ 2)
D) y~6=~7x~2)
(By y =~ 6 = ~10{(x - 2}

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

(A) 2 (B) = (©) 0 - ® -

24 X

11. What is the slope of the line tangent to the graph of y = $+ ! aty =17
. 1 - 3 e, | : { 1

Ay —— By —— C) —— ) — By —
(A) e () de ) de () 4e (=) e

16. If the line tangent 10 the graph of the function f at the point (1, 7) passes through the point (-2, -2},
then F7(1) is

{A) ~5 By i (Cy 3 {7 {E) undefined




12, At what point on the graph of y = %,\'3 is the tangent line parallel to the line 2x~4y =37
(1 1 11 {1 1 , : B
(A) 1\5*5} ®) (5§1 ) L1~1J D) (1§J E) (2.2)
80. Let f be the function given by f(x)= 2¢™  For what value of x is the slope of the line tangent to
the graph of f at (x. f(x)) equal to 3? A
(A) 0.168 (B) 0276 (Cy 0318 (D) 0342 (E) 0.55]
77. Let f be the function given by /(x) =3¢** and let g be the function given by g(x) = 6x°. At what
value of x do the graphs of / and g have parallel tangent lines?
C
(A) -0.701
By -~0.567
¢y -0.391
(D) -0.302
E)y -0.238
6. The line normal to the curve y =+/16—x at the point (0,4) has slope
A
o i & ] S
() 8 (B) 4 © 5 ®) ) -
18. Inthe 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 1 ? A
(A) -3 B) -2 (C) ~1 (D)o !
34.  Which of the following is an equation of a curve that intersects at right angles every curve of the
family v = ! + & (where k takes all real values)? b
v
2 - l 3 . l 3 J—
(A)  y=-—x By py=-x7 C) w':~~%~‘\" D) y=-x (Fy y=lax
J 2
11. Ifthe line 3x~4y =0 is tangent in the first quadrant to the curve y= ¥° 4k, then k is :]
B
L1 o1 . 1 1
(A) 5 ®) 3 «y 0 5) "3 (£) 5




4. For what non-negative value of b is the line given by y =——x+5 normal to the curve y=x" 7
3

1 1043
A 0 ®) | © = o 2 ® wg[«

19. A curve has slope 2x + 3 ateach point (x, ¥} on the curve, Which of the following is an equation for this curve
if it passes through the point (1, 2) 7

(A) y=5x~13
8 ymxﬁﬁ;l&
© y=x°+3x
D) y=x? +3x-2
(E) ymlxz 4+ 3x =3

¥

[
t
3
1
v
i

&
+
{
i
H
3
3
i
¥
t
$
H
H
H
B
H

[ERPSIID VRN NG T S VR U G

: [
“_¥-—m —w—n.—-«i o~

The function f is defined on the closed iterval [0‘8] . The graph of its derivative [’ is shown above.

7. The point (3,5) is on the graph of v = f(x). An equation of the line fangent to the graph of f at

{

A4

} is

Lk

Ay r=2
(BY w»=38
(©) y-5=2(x-3)
(D) y+5=2(x-3)

(E) »+5=2(x+3)




PARTICLE MOTION

28, Ifthe position of a particle on the x-axis at time 7 is ~5¢%, then the average velocity of the particle
for 0<r<3 s
(A) 45 By -30 ¢y 13 Dy -10 (Ey -5
{1. The position of a particle moving along a straight line at any time 7 is given by
s(1)=1" +4t+4 . What is the acceleration of the particle when 7 = 47
(A) 0 By 2 <y 4 D) 8 By 12
25, A particle moves along the x-axis so that at any time £ its position is given by x(7) = re™*" . For what
values of £ 1s the particle at rest?
(A) No values (B) 0Oonly ) 5 only (DY 1only (E) Oand 5
16. A particle moves along the x-axis so that at any time /> 0 1ts position is given by
x(1) = =317 —9¢+1. For what values of 7 is the particle at rest?
(A) No values (B) 1only (C) 3only (D) Sonly (E) land3
12. The position of a particle moving along the y-axis is x(¢) =sin(2r) ~cos(3r) for time 7 20.
When =7, the acceleration of the particle is
(A) 9 @ L © 0 O -+ (E) -9
s L5 . 5 (&)
14. A particle moves along the x-axis so that its position at time 7 is given by x(7) = 2 _6t+5.For
what value of 7 is the velocity of the particle zero?
(Ay 1 B 2 ¢y 3 Dy 4 E 5
79.

.. . . , o 1 S T .
The position of an object attached to a spring is given by y(7) = < cos(5r) ~151n( 51), where £ 18
5

time in seconds. In the first 4 seconds, how many times is the velocity of the object equal to 02

(A) Zero
(B) Three
() Five
D) Six
(E) Seven




3

N . s . " s . 5 2 - 3
25, A particle moves along the x-axis so that at time ¢ 2 0 its position is given by x(t) = 2 ~ 217 + 72¢ -~ 52

At what time ¢ is the particle at rest?
{A) 1 =1only
{B) t = 3 only

(© t = L only

b

e

53

Dyt =3andt =,

o

(B t=3andt =4

76. A particle moves along the x-axis so that at any time ¢ 2 0, its velocity is given by v(f) = 3 + 4.1 cos(0.97).
What is the acceleration of the particle at time ¢ = 47

(&) -2016 By ~0.677 () 1.633 (D) 1.814 (E) 2.978

. N . . i . N 5 2 ¢ 4 s
76. A particle moves along the x-axis so that at any time 1 2 0 its velocity is given by v(r) = 17 In{r + 2). Whatis
the acceleration of the particle wt time 1 = 67

{A) 1300 (B) 20433 (Cy 29.433 (D) 74.8060 (Ey 133417

90. A patticle starts from rest at the point (2,0} and moves along the y-axis with a constant positive
acceleration for time 7 0. Which of the following could be the graph of the distance s(¢) of the
particle from the origin as a function of time 1 ?

S

[ S——




DERIVATIVES OF INVERSES

40. Let fand g be functions that are differentiable everywhere. If g is the inverse function of / and

i g(-2)=5 and f'(§) = ,1) then g'(-2)=

(D) % (E) -2

’Jt"""‘

{C)

) 2 ® -

27, Let f be the function defined by f(x) = x7 4 x I (&) = F 7 x) and g(2) = §, what is the value of g’(2) 2

W B ©F o4 @B

28. Let / be a differentiable function such that f(3)=15, f(6)=3. f'(3)=-8. and

£'(6)=~2. The function ¢ is differentiable and g(x)= /™ (x) for all x. What is the value of

g'(3)?

X 1
) —

( )6
. 1
(D) —
3

(E) The value of g'(3) cannot be determined from the information given.

90. The functions f and g are differentiable. For all ¥, f(g{x})) = v and g(f(x)) = x.

b

IF F(3) =& and f/(3) = 9. what are the values of g{(8) and g'(8)?

1
9

(A) g(8) = {,— and g'(8) = -
(B) ¢(8) ~{~ and ¢'(8) = =
(C) ¢(8) =3 and g’'(8) = -9

(D) g(8) =3 and ¢'(8) = =

(Ey ¢(8)=3 and ¢'8) = =




GRAPHS OF DERIVATIVES

33.  The graph of the derivative of / is shown in the fignre above. Which of the following could be the
graph of 7
{A) Y (B) y (L&} B4
A
of .. A o
-1 1 -1 <l o\
(D) ¥ (E) y
+ g + » X + Q ¥ X
-1 ! -1 !

e

Caaphoff

11 The grapliofa function f is shown sbove. Which of the following could be the graphof /7
the derivative of §7

4 ¥ B ¥ < ¥
F
' 3 f i .
j ;{ A\ / \ 7N
5 /o Y i R \ ol \\
Ok A A ;’; ! Yoo/ Vo
‘\, 7 j ‘\z\n (,»f 4 \\ )1 \\
{{3) }»’ {E} },«
F 3
~
/ %
;o ‘\ X & Tx
/ gt 3
{j \%, ‘f/ \a\
/ 5 i Y




9. Which of the following pairs of graphs could represent the graph of a function and the graph of its

derivative?
L Y Y
/ Jr
")g X *”g x
11, 1 i
J
[N, A,
/9 \ 70\
1, f ¥
S \f
{Ay Tonly (B) Ionly (¢ THonly (D) Tand IO (Fy Hand Il

11. The graph of the derivative of / is shown in the figure above. Which of the following could be the
graph of f7?

(A} ¥ (B
7 RN
.,
N
1 N

-2 [ N -0 2

% .
(8] ¥ [§ 5] ¥

(S N
b

[

\g
[£59

(£ ¥
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The graph of 1 is shown in the figure above. Which of the following could be the graph of the
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CONTINUOUS / DIFFERENTIABLE

41, If lim% J(x) =7, which of the following must be true?
Ree ®
L f iscontinuous at x=3.
I/ 1s differentiable at x=3.
L s3y=7
(A) None (B) Honly (Cy T only
(D) TandIIonly (E) LIL and1II
. . o [\‘2 x<3 .
27. At x =3, the function given by f(x)=41" TS
6x-9. x23
(A) undefined.
(B) continuous but not differentiable.
(C)  differentiable but not continuous.
(D) neither continuous nor differentiable.
() both continuous and differentiable,
16.  Which of the following functions shows that the statement “If a function is continuous at x =0,
then it is differentiable at x = 0" is false?
4 | 1 4
. - . -7 . N - e T R 3
(A f=x3 B [flx=x3 (O flo)=x3 O flx)=xF (E) f(x=x
¥
B VAR N A
/Gf IR AN e

Graphof f ’

13, The graph of a function £ is shown above. At which value of x is f continuous, bit not differentiable?

(A) a ®e (@ (D) d B) e




x+2 ifxs3
fix = {43;««.? if x> 3

20. Let f be the function given above. Which of the following statements are true about f 7
L iizg‘g F{x) exists,
1L f is continuous af x = 3.
L f is differentiable at x = 3,
{A) None
(B) Tonly
(C) M only

(D) Tand I only
(By 111, and 11T

e

X' -4
fx)={3_2

g =2

AN

fx=2

6. Let f be the function defined above. Which of the following statements about f* are true?
I / hasalmutat x=2.
II. f 1s continuous at x = 2.
L f is differentiable at » =2,
(A) Tonly
(B) Il only
(C) II only
(D) Tand IT only

(E) L 1L and I1I

¢

/)=

' ~
x ~cx  for x>»2

ox+d for x<£2

25. Let f be the function defined above, where ¢ and J are constants. If f is differentiable at
x =2, what 1s the value of ¢ +d?

(A) ~4 (B) -2 Gy o (D) 2 (E) 4




80, The function f is continuous for -2 £ x £ 1 and differentiable for -2
which of the following statements could be falss?

(A) There exists ¢, where ~2 < ¢ < 1, suchthat f(c) =

(B) There exists ¢, where -2 < ¢ < 1, suchthat f'{e) = 0,
(C) There exists ¢, where <2 < ¢ < 1, such that f(¢) = '
(D) There exists ¢, where -2 < ¢ < 1, such that f'{e) = 3.

(B) There exists ¢, where ~2 € ¢ € 1, suchthat f(¢) 2 f{x) for all x onthe closed interval =2 £ x

< x < LI f(=2) =5 and f(1) =

s L

89. The function f is continuous for -2<x <2 and f(=2)=/(2)=

0. Ifthere is no ¢, where

~2<¢ <2, for which /'(c)=0, which of the following statements must be true?

(A)yFor =2<k <2, f'(k)>0.

(BYFor —2<k<2. f'(k)<0.

(CYyFor -2 <k <2, f'(k) exists.

(D) For -2 <k <2, f'(k) exists, but [ is not continuous.

(E) For some k. where -2 <k <2, f'(k) does not exist.

82. If £ is a continuous function on the closed interval [a. b}, which of the following must be true?

(A) There is a number ¢ in the open interval {a. b) such that f(c) = 0.

(B) There is a mumber ¢ in the open interval (¢, b) such that f(a) < f{

c) < [(h).

(C) There is a number ¢ in the closed interval [a, b such that f{¢) 2 f(x) forall x in [a.b].

(D) There is a number ¢ in the open interval (¢. h) such that f"(¢) = 0.

b) ;‘(a}

(E) There is a number ¢ in the open interval (a, b) such that f7(c) =

D —d




13. 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 / not
differentiable?

(B) 0,1, 2, and 3

(A) Oonly (B) Oand2only (C) land3only (D) 0,1, and3 only




MISCELLANEOUS

33. Suppose that f is an odd function; i.e., /(=x)=—/(x) for all x. Suppose that /"(x5) exists.
Which of the following must necessarily be equal to /"(~x;)?
Ny s '(~"())
(B) "‘f"(k‘o )
) I
O
S (%)
-1
D) —
I (%)
(E) None of the above
15. If f(x) and g'(x) existand 7'(x) > g'(x) for all real x, then the graph of v = f(x) and the graph
of y=g(x)
(A) intersect exactly once.
(B) intersect no more than once.
(Cy do not intersect.
(D) could intersect more than once.
(F) have a common tangent at ¢ach point of intersection.
86, Let f(x)= Jx . If the rate of change of f at x = ¢ is twice its rate of change at x =1 then ¢ =
@ - ®) 1 (© 4 ® = ®
4 V2 NG
8. Let fand g be differentiable functions with the following properties:

{H  g(x»>0 forall x
) SO

If A(x) = F(0g(x) and A'(x) = f(x)g'(x), then f(x)=

A () B) g (€ e oy 0 E) 1




91. Let f be a function that is differentiable on the open interval (1.10).If f(2)=-5, f(5)=3. and

1(9) =-5, which of the following must be true?

I f has at least 2 zeros.

1. The graph of f has at least one horizontal tangent.
HI.  Forsomec 2<c<3, f(c)=3. E
(A) None
(B) Tonly
(C) TandIl only
(D) Tand I only
(E) LILandIII
ey 1 R . . .
39, 1f =2 thenthe average rate of change of y with respect to v on the closed interval {1. 4] is
dy ¥
C
N 1 1 e 2 . 2 Va
Ay —-— By —~m2 {y =2 o = (Ey 2
4 2 3 3

78, For t = 0 hours. H is a differentiable function of 1 that gives the temperature, in degrees Celsius, at an Arctic
weather station. Which of the following is the best interpretation ol H'(24)?

(A) The change in temperature during the first day

{B) The change in temperature during the 24th hour

(C) The average rate at which the temperature changed during the 24th hour

(D) The rate at which the temperature is changing during the first day

(E) The rate at which the temperature is changing at the end of the 24th hour

X 2.5 28 3.0 31

F(X) 13125139201 45 | 48.05

;7

83. The function f is differentiable and has values as shown in the table above, Both f and f

are strictly increasing

on the interval 0 < x £ 5. Which of the following could be the value of f7(3)?

{AY 20 (By 27.5 (Cy 29 Dy 30 (Ey 30.5




3 4 5 6 7
16 20

X
fxyho20 17 i

tod

86. The function f is continuous and differentiable on the closed interval [3, 7). The table above gives selected

values of f on this interval. Which of the following statements must be true?

L. The minimum value of fon [3.7] is 12.

L (x>0 for S<yv <,
(A) Tonly
(B)y Honly
(Cy Hlonly
(D) Tand HI only
(Ey 1,0 and 111




