+

Md term  Previens

Mo caleolodpr®

}/\eg

[) The function f is defined by f(x) = sin x + cos x for 0 < x < 27, What is the x-coordinate of the point of

inflection where the graph of f changes from concave down to concave up?

T 3z S5z ' Iz
wE ®eEZE o ® 2

£ = cosx —sinx - cosXx _
S\NX
£V (X) = -s\nx - CosX
-cokX =|
O = -s\nx -cosx cokx =-|

O=zewnX +COSX

A

f

aly
x= 2, Ty

2) The function g is given by g{x) = 4x +3x% — 6x + 1. What is the absolute minimum value of g on the closed

mte ‘

a vaolwe
w7 ®-; ©0 2
Z'O(\ 2 2x7 4 (ox -G
) o
C = 12x° +lux -l -2l AN

Oz 2x% 4+ % -\

o= (7,% —DL**’D

X2V -
el
o 4
e _.1..._._._,- ﬂ_._{._:..._-..--'
™ - ‘/?- max

moX mn

~H43 e+,

Sl 2% o

Ha3 =G+ =22



3) . If g is the function given by g(x) = %xS + -;-xz —70x + 5, on which of the following intervals

is g decreasing?
(A) (=0, -10) and (7,00) g'(x) = X% #3% =70
(B) (=0, =7) and (10,c0)
(©) (—=~,10)

<D 107 D %=1, -0
® (-7,10)

0= (x+)x-)

2t

Ll) I f'(x)=(x~2) (x?%')2 (x =4)*, then f has which of the following relative extrema?
I. Arelative maximumat x =2 ¥
II. A relative minimum at x = 3 X = ZI 3/ 4
| III. A relative maximum at x = 4 > \ /
4 - =+
() I only S R — £
(C) 1and IT only z 3 H
(D) O and IIT only
(BE) LU, and I




-_'(ATx >2 )

®) x<2

©) 0<x<4

D) x<0or x>4 only
(E) x>6 only

¢ . Let f be the function given by f(x) = x> — 6x2. The graph of f is concave up when

£ = 3xF ~12x

-F\\ Lxx '.'-pr“ _\7_

O= Lx-12

(,) The function f given by f (x) = 2;vc.3 ~3x% —12x hasa relative minimum at x =

A -1 (B) 0

-7) For the function £, f’(x) =

(©2> @ =05 05 (g 34405 + /105

o= (_X - D) (x+Y) ;‘ N 7

+ + N\
xza\ 21— g
-\ A

2x+1 and £(1) = 4.

tangent to the graph of fat x =19
(A) 0.6 B) 34 ©) 42 ©) 4.6 (E) 4.64
£ (D= 3

Y- He alx-)
gD -4 % 32D

5(‘-75’*- 0-G +M4

.0



%) Ify=5x\/x2+1,then%atx=3is

45, 510

+ 5410 /(D) 5 ®) J—

5 15
Wim  ®%w  Ong
y25x (x4
-t
' = s+ sx () () (2

prrm—— %

Y'= Sirtat + S x

§'(D=570 + Uz

q) If x*y —3x = y® — 3, then at the point (-1, 2), % =

(B -F) ®-F o1 o-3F ®7

\\_’il’/ 2
2
Ry X d‘a/dx -3 = 352 %/dx

200D+ (NN, -3 o gy %Y Jax

o
., -1 = “Yx
\0) If y = sin~}(5x), then Ey
1 i\]
A
® 1+ 25x%
5
B
( ) 1+ 25%°
-5 ( :
© . - (9)
J1 - 25x ——
: 1 J\- (5)0
(D)
V1 - 2542
e dn,
® —— h
Lz s
g ’_‘-‘-—_1_—'___.___-—
—_ 2

+15V10



i

. —X
\ l:) What is the slope of the line tangent to the graph of y = e+ 7
x

@ - @ ©-%- O®OL ®

y' = g:\\(-e'x} - 70
(x+)*

at x=17

gy- 2te™) = oT Ve - Ve

]

4 =

-
o4

| ’Z) Let f be the function given by f(x) = (2x — 1)’ (x + 1). Which of the following is an equation for the line
tangent to the graph of f at the point where x =17

(A) y=21x+2 F‘u\ - 5(1)‘- DH(Z)(X‘H\ - (2x_h5
(”f—(ﬁ-)ﬂy=21x—19 )
© y=11x-9 £'0) = 5(\)"‘(?3(7-) + (05
D) y=10x+2
(E) y=10x—8 = =)
£ = 2

W = 'L\b"“

= 2\X - \q
l3\) If f(x) = cos® (4x), then f'(x) = %

(A) 3cos® (4x)

@2cos2 (4x)sin (4x)

(C) —3cos® (4x)sin(4x) 3 coslX) (sin (un) ()

(D) 12cos? (4x)sin(4x) -2 Cost (4% 5\(\@4)‘)
(B) —4sin® (4x)

-2 . L
< |




\LD KInQ2x+y)=x+1, then%:

J
A -2 @®) 2xty-20 (© 2x+y @) 4x+2y-2 ® y-2

N R T

2x+Y
L+ Muax = rry
lax = 2x*y -2

| 5) "The function f is continuous for all real numbers, and the average rate of change of f on the closed interval

[6,9] is —%. For 6 < ¢ <9, there is no value of ¢ such that f’(c) = —%. Of the following, which must

be true?
@ L ey ae = -3 FOH-FL 5
9 q - ‘.0 2
B) L f(x) dx does not exist.
© LO0_ 3 £'Co # -3,
(D) f'(x) < 0 forall x in the open interval (6, 9). Seods T
@ not differentiable on the open interval (6, 9).
s cont  L0,4)
st not A%
(o, )
Q). 15 yiny 2Zcsin(a + '2 —arcsin(@) _ 5 Ghich of the following could be the value of a?
h—0
A 1 2
w3 (@3 ) ©bs o7 ®
=\
£x)=z an X
' K') = \ -
FOD = dlemn 5 2
V=R -
—x2s"¥y

T = X% 3y

\-x% = Yy x=1t ﬁ/z



| -’) Let f be the function given by f(x) = x> — 6x? + 8x — 2. What is the instantaneous rate of change
of fatx=237

W= ®m-3 G ™6 e
Sx)= 3xT - 12X +3

$9U3)= 3D -2 +8

=R - 2L +Y

L@ : The graph of the even function :y: = f(x) consists of 4 line segments, as shown above. Which of the following

@) Im(F)-F0)=0  x30FD = |1 £

. f(@)-f0) _ /%y 6 -
@ e | 2D

D=
0 limf®=F(=x) _, even oS0 INE »
© 11_1)1(1) 2x - Loats  ae ; ,,-(’- . Sety

D) 1@M=19\ X7

x—2 X

\/(ﬁ) IMM does not exist.

x—3 X -

o R



‘ CD Let f be the function given by f(x) =
continuous?
(A) —3 and -1 only
(B) -3, -1, and2

(C) -1 only )
D) -1 and2®
(E) 2only

(x=2)*(x+3)

—2)(x+1)

. For which of the following values of x is f not

x>2, =\

?Gt)‘ 1im2x6 + 6x> ; XB(Z‘“s *&‘) 2‘“3 A
" x=04 5 3 *
x” +3x %2 (L'U‘Z‘V'BB L{xz +3
1 —
A) 0 ®) 5 © 1 ,@)_ 2 ) (E) nonexistent

Lim
X2o

223+ 0
Uxta2




7 colcolotnr ¥

20\ The function f is defined for all x in the closed interval [a, b]. If f does not attain a maximum value on [a, b],

which of the following must be true? Cﬁy bj
of
not continuous on [a, b]. EvT W con+ 8W ardeed,
(B) f is not bounded on [a, b]. ex A mon

(C) f does not attain a minimum value on [a, b].
(D) The graph of f has a vertical asymptote in the interval [a, b].

(E) The equation f’(x) = 0 does not have a solution in the interval [a, b].

2 2_) . Th(f, volume of a sph.ere 1s decreasing at a constant rate of 3 cubic centimeters per second. At the instant when the
radius of the sphere is decreasing at a rate of 0.25 centimeter per second, what is the radius of the sphere?

(The volume V of a sphere with radius r is V = %ﬂ'lﬁ.)

(A) 0.141 cm (B) 0.244 cm (C) 0.250 cm D) 0489 cm  ( (E) 0.977 cm ™~
av
dt } -5 V= H/} T (‘3
ar _ﬁ-‘-l- - iz ar
—;—;:-o.'zs PTRE kU S v
r=7 2 () )
‘ a2 dmw et (-4
Sfr = F

2 _3> Let f be the function with first derivative defined by f'(x) = sin(x3 ) for 0 < x < 2. At what value of x does f
attain its maximum value on the closed interval 0 < x <2?

_

@0 (B 1162 @) 1845  (B) 2

- graph 4646

“Snd zens

‘Po;-c‘ Yo nﬂ#‘

| N“é\i o



’ L\) Let f be the function with first derivative given by f’(x) = (3 -2x— xz)sin (2x — 3). How many relative
extrema does f have on the open interval —4 < x < 2?

(A) Two (B) Three (C) Four (D) Five 5’("1::3_5;",
- Zertd
3 | 4 | 5 6 | 7 '

fx)| 20 | 17 12 | 16 | 20 |

2 5) The function £ 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?

Y/ The minimum value of f on [3,7] is 12. ok guemmieed
II. There exists ¢, for 3 < ¢ < 7, suchthat f'(c) = 0. —— Aclles T hm
Al f'(x)>0for 5<x<7. not aomm-aeed
(A) I only
(C) I only »
A+ we  £'1=0
(D) I and I only = mes N

(E) I, I, and IIT
20 --I-' \V_\Ajf
Con  duo ,nervmra

b\)‘\' c.bf\)r &t\\w?

& ned e
exdremran

= Coro\\w& & MT

S(H= 20 omg  FC 220

.at time 7 = 0 minutes. For the next 6 minutes, water flows out
2(.0) V'S §phencal tank contains 81.637 gglloﬂ’s"(’)f Wwaterat time f o lank tflows o
of the ta‘h]c at the rate of 9s1n(~sJ ) gallons per minute. How many gallons of water ’are insthe:

oftheGmmutes? _{f S . P
() 36.506 (B);-.A's'.osl ) 6858/ (@) TS5/ (B) 126668
 Naafe) /
g 037 s

A

”

= z.:;g,.--fl'g P> W—%m&

W —



- + —_ /—F‘
; + 4 —X
0 1 2 3 4\5/6 7

Graph of f*

27) The graph of f’, the derivative of the function f, is shown above. On which of the following intervals is f
decreasing?

(A), [2, 4] only
(B) [3,5] only
© [0.1] and [3,5]
©) [2.4] ad [6.7]

® [0.2]md[4,6]

\‘“m:_“;’_ﬁ__:_F:_____'_,_.— - ‘

28) If f is a continuous function onghe closed interval [a, b), which of the following mustbe true? EUT 3 Nus Max

,Mhere is a number c in the open interval (a, b) such that f(c) = 0. N auwm;!“ darvadnt

£ easld =)
(B) There is a number ¢ in the open interval (a, b) such that f(a) < f(c) < f(b).

@mrc is a number ¢ in the closed interval [a, b] such that f(c) = f(x) forall x in [a, b]. V" mex
g?f There is a number ¢ in the open interval (a, b) such that f'(c) = 0.

b)—- fla
;2{ There is a pumber ¢ in the open interval (a, b) ‘such that f’(c) = %(—). MVT

2 q) The derivative of the function f is given by f’(x) = x> — 4sin (xz) +1. On the interval (—2.5, 2.5), at which of
the following values of x does f have a relative maximum?

(A) —1.970 and 0 _ Sro“’h

(B) -1.467 and 1.075

(C) —0.475, 0.542, and 1.396 =20

D) —Q.475_and 1.396 only ~ pos o Na

%) ).542 01-11-}-7_ D)

0.S5HB3



30) The functions f and g are differentiable. For all x, f(g(x)) = x and g(f(x)) = x.

If f(3) = 8 and f’(3) = 9, what are the values of g(8) and g’(8)?

(A) £(8)= 1 and g'®) =3

®) 58) =+ and ¢()= 5

(C) 2(8)=3 and g’(8) =9

(D) g(8)=3 and g'(8) = _%

(a2 =03

5@ = 3

WS T ——
2 -C'(gtb))

3 ‘) A particle moves along the x-axis so that at any time ¢ 2 0 its velocity is given by v(t) = 2 1n(t + 2). What is
the acceleration of the particle at time t = 6 7

(A) 1.500 (B) 20453 7 (C) 29.453

(D) 74.860

defl @ o~ ‘)‘\’

26.5 =2
/\L o

30.5

(B) 133.417

X

25

r

2.8

3.0

31

f(x)

31.25

39.20

45

48.05

]
&!
¢
qP;I olv Ao
B ne we
ot «‘0'3*

3 2> The function f is differentiable and has values as shown in the table above. Both f and [” are strictly increasing

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

(A) 20 (B) 275 ©) 29

/D) 30~ (B 305

-E(St \3 - ‘9(7--33

e e — P ——————

3\\_ —1\8

pos S\.o?f.

brmas 4+ & o D



Test Booklet
Mid Term Review Extra Problems Name
1. At x = 3, the function given by
2 .
_ x L, X <3.
S ) {Gx -9, xz3"
@undeﬁned im0 = 9 “w‘* LA = 9
>3 X3
continuous but not differentiable £(3) = § cony v’
@ differentiable but not continuous £ X, X <3
R] =
L, x 23
@ neither continuous nor differentiable
TP LC TR AU EIE
Y both continuous and differentiable X>3
dbk v

2. What is the slope of the line tangent to the graph of y = :;_:1 atz=17
@ ) - (xeD(-e") = =%

) (x+0)?*

£ - -

\6‘ L\\ - .1 [ [

® - !

Ze

S
1 -
Ok- ' it
Y
® :
: i T S
oot N He

3. Let fbe the function defined by f(x)

In(¢ + 1), and let g be the function defined by g(x) = x* + x°.

The line tangent to the graph of f at x = 2 is parallel to the line tangent to the graph of gat x = a,
where a is a positive constant, What is the value of a ?

Copyright ® 2017. The College Board. These materials are part of a College Board program. Use or distribution of these materials online or in print
beyond your school's participation in the program is prohibited.

Page 1 of 25
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AP Calculus AB Test Booklet

Mid Term Review Extra Problems

t 2% & r
£ 2 — ‘N = gx ' +IX
() 0.246 P Q
(8) 0430 £'(2) ;;\_
@ o447 _3_1 e yaxt
(®) 0.7%0 cole

4. If the base b of a triangle is increasing at a rate of 3 inches per minute while its height h is
decreasing at a rate of 3 inches per minute, which of the following must be true about the area A of
the triangle?

@ A is always increasing. A %tl; ==-3

b =4
ate

A is always decreasing.

Az -l'z'_ bh
@ A is decreasing only when b<h,

OA 1\ (dbp 4+ S0y
' A is decreasing only when b>h. ak | T\dt ad
@ A remains constant. = ‘37: (h - b) A T when h>b

A b when Rk

5. A person 2 meters tall walks directly away from a streetlight that is 8 meters above the ground. If
the person is walking at a constant rate and the person's shadow is lengthening at the rate of 4/9
meter per second, at what rate, in meters per second, is the person walking?

&m .}-—,.7_'- 3d_$= .d—x
) S dt d't

CL O
ae ot 9 2s = LR *¥2LS 3(*4/6\3__%!\;
bs = 2% 4 ax
3s = X 37 4t

Copyright ® 2017. The College Board. These materials are part of a College Board program. Use or distribution of these materials online or in print

beyond your school's participation in the program Is prohlblted. Page 2 0of 25 e



AP Calculus AB Test Booklet

Mid Term Review Extra Problems

(a) 4s27

6. Sand is deposited into a pile with a circular base. The volume V of the pile is given by V = % ,

where r is the radius of the base, in feet. The circumference of the base is increasing at a constant
rate of 5 feet per hour. When the circumference of the base is 8= feet, what is the rate of change
of the volume of the pile, in cubic feet per hour?

Js= -%3- d¢ =5 T cs 27rr
s 2
4 dt & Tr T = 2’
C"
e 16 L =
@ « av 2% g
@40# ot B ot
=t o
t T = 27 S\2
) sor d ~L
5.-/2.-; dr/dt
= u- ()
= L0

Copyright ® 2017. The College Board. These materials are part of a College Board program. Use or distribution of these materials online or in print

beyond your school's participation in the program Is prohiblted. Page 3 Of 25 e



AP Calculus AB Test Booklet

Mid Term Review Extra Problems

\9

it e i
A person whose height is 6 feet is walking away from the base of a streetlight along a straight path

at a rate of 4 feet per second. If the height of the streetlight is 15 feet, what is the rate at which the
person’s shadow is lengthening?

ax 15 . L
@ 1.5 ft/sec _d-'l-': = 4 x S
= xS
@ 2667 tisec 9s ., 135 = X
at  ’ Gs = L#
@ 3.75 ft/sec 2 = 2%
= =t
@ 6 ft/sec 3 T 7 St
@ 10 ft/sec g& - 3
at 3

Copyright © 2017. The College Board. These materials are part of a Gollege Board program. Use or distribution of these malerials online or in print P 4 f 2 5
beyond your school's participation in the program is prohibited. age Y



Test Booklet
Mid Term Review Extra Problems
8. cos® = Ys
3 X g-e—s - 3
x=3 €
[ ]

In the triangle shown above, if 6 increases at a constant rate of 3 radians per minute, at what rate
is x increasing in units per minute when x equals 3 units?

X
SINO = -—5-
Cose de L ax
ot S 4t
i(s} - J""_d_x-
s S sk
12 = 8%
at

9. The function fis 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 fat x=2?

By V= ulx-9

&s U A -

NS NG A A

= 0.0

Copyright ® 2017. The College Board. These materials are part of a College Board program. Use or distribution of these malerials onfine or In print

beyond your school's participation In the program is prohibited.
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AP Calculus AB Test Booklet

Mid Term Review Extra Problems

10. For the function f, f'(x) =2z + 1 and f(1) =4 . What is the approximation for f(1.2) found by
using the line tangent to the graph of fatz =17

() os
(&) 34 RS

SF‘L\) = 2() &)
g-H = 3(x=-" =3

(© 42 u(2) = 2002 +1

® <5 = 4L

11. Let ¥y = f(=) be a differentiable function such that % =2 and f(8) =2. What is the

approximation of f (8.1) using the line tangent to the graph of fat z = 87
?

(@) 04 A \ x ==y
= L x-9) o z

W= 2 @D
2.025
%= HUx - 30

® 24 a(g.b = 4(8.0) =306
®s = 2.4

12. Let fbe a twice-differentiable function such that f” () < 0 for all x. The graph of ¥ = S(z) is
the secant line passing through the points (3, f (3)) and (5, f (5)) . The graph of ¥ = T'(z) is
the line tangent to the graph of fat ¢ = 4. Which of the following is true?

TEHPS(M,2)

T (M FEP s(.7)

Copyright © 2017. The College Board. These materials ars part of a Gollege Board program. Use or distribution of these materials online or in print

beyond your school's participation in the program is prohibited. Page 6 of 25 e



Mid Term Review Extra Problems

@ f(42) < S(42) < T(4.2)
f42) < T@A2) < SA2)
5(4.2) < f (42) < T(4.2)

@ T(42) < f (42) < S(4.2)

13. Let fbe a function that is continuous on the closed interval [1,3] with (1) = 10 and /3) = 18. Which
of the following statements must be true?

18 - kil

M@gm |

( \O L]
£(X) ges net necossaniy T
A2 1 o A —
@ fis increasing on the interval [1, 3]. “ 3
not necossarily enhre  nlewed

EC) f(x) = 17 has at least one solution in the interval [1, 3].
ye by Wt

o B -\0
@/ F(x) = 8 has at least one solution in the interval (1, 3). T orech f_‘_@.‘_t.@ﬁ . —
£L0=4 yes

2=\
® /[
f(z)dz > 20
! Mice looking answer bot  greph cod\d  ne daercadng for
Mok ob nleeved A ould  w helow X-eXi3 = vws aren
' =

14. Let g be a continuous function on the closed interval [0,1]. Let g(0)=1 and g(1)=0. Which of the
following is NOT necessarily true?

Copyright © 2017. The College Board, These matetials are part of a College Board program, Use or distribution of these materials online or in print = 7 of2 5
beyond your school's participation in the program is prohibited. age [+



Nox ~Troe
NoT DX

AP Calculus AB \ | > Test Booklet

Mid Term Review Extra Problems

A There exists a number h in [0,1] such that g(k) > g() for all x in [0,1].
ENT cort & closed Jnderad

A g For all 2 and b in [0,1], if a=b, then g(a)=g(b) so \&) Hrere 1S @

def o %r\c—*":"‘ Tm‘”‘
s ng  Arus Do We nuPPn
A g There exists a number h in [0,1] such that g(h) = 3 ~3" \ & o puIM
NT 4 werned i

T

¢ @ There exists a number h in [0,1] such that g(h) = 3
INT

’r/®/For all h in the open interval (0,1) , Hg(m) = g(h)

def P conhnuhy

15.

x (0f1
Jy |1 [ %
The function fis continuous on the closed interval [0,2] and has values that are given in the table
above. The equation f(z) = % must have at least two solutions in the interval [0,2] if k=

@0 T

Copyright ® 2017. The College Board, These malerials are part of a College Board program. Use or distribution of these materials online or in print P 8 f 25
beyond your school's participation in the program is prohibited. age O



AP Calculus AB Test Booklet

Mid Term Review Extra Problems

16.

3 10
5 18

The table above gives selected values for a twice-differentiable function f. Which of the following
must be frue?

=
@ f has no critical points in the interval -1< x < 5,

pA-fCn | R 3o g
(B) f'(x) = 8 for some value of x in the interval -1<x < 5. “D - W
MV T 5~

@ f* (x) > O for all values of x in the interval -1<x<5 e

not mandy e ,
] {; 0ppee so bk dond \Anow

ks ragee g i hdueen
AN Qanars

@ " (x) < 0 for for all values of x in the interval -1 <x <5 .
No*r \‘\{_W\.’\A% e ",!

@ The graph of f has no points of inflection in the interval -1< x < 5
con’t  daker Mine

) % N
X 0 4 6 8 13

f(x) 3 4.5 3 25 | 44

17.

The table above shows selected values of a continuous function . For 0 € x £ 13, what is the
fewest possible number of times f(x) =4 ?

Copyright ® 2017, The College Board. These materials are part of a College Board program. Use or distribution of these materials online or in prin = 9of 2 5
beyond your schoal's participation in the program Is prehibited. age 9 o



Mid Term Review Extra Problems

® e

X+ D (x-2)

2?-4 . ¢+
1:3.f($)={ﬁ fo#2 _ wa_ x#2

1 fe=2 | x=t

Let f be the function defined above. Which of the following statements about f are true?

‘/I. fhas alimitat x=2.
ATis continuous at x=2. \\:\_ OO = Y him 5 =4 £ =\
M7Fis differentiable at x=2. X7 X3

> most  be

0 | only conhinuous
Il only

19. _[3z+5 whenz< -1 ?'LX}’ %3 XL;\’\
f(w)_{—$2+3 when z > —1 -2% R
If £ is the function defined above, then f' (—1) is
chech  cont. 13t e HD= 3 " o2
:‘.":‘\- T \;(r:-\-\-'p("\ = 2 not+ LW &F,
FED = 2 £'¢-V) Dwe

conhnvows v

Copyright ® 2017. The College Board. These malerials are parl of a College Board program. Use or distribution of these malerials online or in print

beyond your school's participation In the program is prohibited. Page 1 0 Of 25 e



AP Calculus AB Test Booklet

Mid Term Review Extra Problems

@) -3
() -2

OK
O nonexistent

20. 22+5 forz<-—1
) =
f (@) {—a:2+6 forz > —1
If fis the function defined above, then f' (—1)is

@ o C,h%h C«Or\:\'
“wrn - 5
Wy 'Fb(\ - 3 ?(7() -
o =1 x-1¥
no¥ cont.
©s
®s
@ nonexistent
21, z+b fz<1 \ » &\
z)= - ! =
f (=) {aw2 ifz>1 £100 ?_?.oat A>\
Let f be the function given above. What are all values of a and b for which f is differentiable at
z=17
m e = gxb hmo L I O S WA -\ £+ T 7-°
o w1+ FOI = a 2= XY
l+b = Cn ‘2o
oA
t+b 2V bz-Y,
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@ a= % and and b is any real number
@ a =b+ 1, where b is any real number

@ There are no such values of a and b.

22. Let f be the function defined by f (z) = 4/ [z — 2[ for all x. Which of the following statements is
< true? K
N — g b

1% -2\
e . fis continuous but not differentiable at z = 2.

/®/ z=2isaisa verti.cal asymptote of the graph of £.

23. Iff(x) = 2 +| x-3 | for all x, then the value of the derivative f(x) at x = 3is
an \F-ltd i |ah+ 3

corner @ x=3
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24.

Graph of f

The function f, whose graph is shown above, is defined on the interval —2 < z < 2. Which of the
following statements about fis

Copyright ® 2017. The College Board, These materials are part of a Gollege Board program. Use or distribution of these materials online or in print P 1 3 2 5
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@ fis continuous at 2 = 0.

@ ris differentiable at z = 0.

@ fhas a critical point at ¢ = 0.

@ f has an absolute minimum at = = 0.

@ The concavity of the graph of f changes at z = 0.
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25.

- et

The function h is defined on the closed interval [-1, 3]. The graph of h', the derivative of h, is shown
above. The graph consists of two semicircles with a common endpoint at x = 1. Which of the
following statements about A must be true?

1. ,

h(-1) = h(3) don* Pmou:;ou!d need inhol cerdihon ond  FTC o Rnd
his continuous at x = 1. Nl and h(fb\

3.

The graph of h has a vertical asymptote at x = 1.

no blc N would P& Ascordnoood

@ x =\

Copyright © 2017. The College Board. These malerials are part of a College Board program, Use or distribution of these materials online or in print P 15 of 25
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-3
s t_ﬁ\m?\‘ c,or\*
26. If fis\a differentiable function such thatf(3)=8 and f’(3) = 5 , which of the following statements
could be false? )

—

R
. _ 1 X
gl (@) linf=) = éo & ® j‘/__—’_
(@) lm /@)= lm fa) . 3
conk
lim f®
1‘@ 23 o = hen  3G) - £

X = X =0 i -F‘ (O:)
f(3+h) 8
’(@ b ks hm o £ (as-\-l'b £ ,
h->0 SO £
Q lim f'(z) = 5

1y
X33 £'(X) =25

27. If f(z) = (¢ — 1)* sinz , then F’(0) =

® 2 FI) = 2(x-) snx + (x-D*cosx
H

1 F O =2 26D SN0 4 (_\)1. cos O

= 0 4\
©o

=\

@
® 2

28222 -3z .
28. Let f be the function defined by f (z) = ﬁ. Which of the following statements about f at

z=2andz = -1is true? z]t -3 © 4y

| 2 -2 |
Z_2x - x (R=3) (% ¥\ -
fa. *xt-zx D x kB ey V-t -2 o
2 _axt 44 x2 oax® vy Lx-'lhbt"—x-ﬁ
DYk Y xe -D)
) 2(-003) - PN - (-0 o
2) 2 —————— A— - ———————— ey wmmmmman
K -1244 O -\ -3 44 ©
z:ay::::frzs(:; :: :;:;epg:ﬁ::ia':t‘ l’l::: rr::l;ﬂ:: :i:“::?ofacollsge Board program. Use or distribution of these materials online or in print Page 16 of 25 e
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@ f has a jump discontinuity at * = 2, and f is continuous at z = —1.
f has a jump discontinuity at z = 2, and f has a removable discontinuity at z = —1.

@ f has a discontinuity due to a vertical asymptote at z = 2, and f is continuous at z = —1,

. J has a discontinuity due to a vertical asymptote at = 2, and f has a removable discontinuity at
z=-1,

29, y

10 1 2 3 4 5
Graph of f

The graph of the function f is shown above. What are all values of  for which f has a removable
discontinuity?
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2|1tV -3 -2
(®) 0.1,and 2 c l SO Y
/ ) ©
/ (xH.) Xt - x ~-0)
239z / (x* D) (x ﬁ U“\-f-
30. (et f be the function defined by f (= (23 o vy Which of the following statements about
z=—-2and z =3 is true? x2(x #0) _(f_ -Hx +3)

doeand foctor b\;’m& (e (x-3)
@ f has a jump discontinuity at z = —2, and f is continuous at £ =

X +3
xixd) 2 %33
[ has a jump discontinuity at z = —2, and f has a removable discontinuity at z = 3. 2
3 removasih
@ [ has a discontinuity due to a vertical asymptote at £ = —2, and f is continuous at z = 3. -1 VA

@ f has a discontinuity due to a vertical asymptote at £ = —2, and f has a removable discontinuity at

31. The values f(z) of a functior@an be made arbitrarily large by taking Z sufficiently close to 2 but
not equal to 2. Which of the following statements must be true?

@ £ (2) does not exist. M cd = 0o
XD

f is continuous at = = 2.

@ in/@)-

@) lkmf@)=2
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32. The function 9 is continuous at all & except @ = 2. If 19(*) = 00 \hich of the following

statements about 9 must be true?

@ 9(2) = o0

The line z = 2 is a horizontal asymptote to the graph of 9.
@ The line £ = 2 is a vertical asymptote to the graph of 9.

@ The line ¥ = 2 is a vertical asymptote to the graph of 9.

33.

Graph of f

The graph of a function f is shown above. For which of the following values of ¢ does
imf(z)=17
r—C
= not one Sided
@ 0 only
0 and 3 only
. -2 and O only
@ -2 and 3 only

@ -2,0,and 3
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34.

64--1-—d
| |
54— fmmt—-

Graph of f

The graph of the function fis shown above. Which of the following statements is false?

¢ Q lim f () exists.

/@ lim f () exists.

,@ The function fis continuous at £ = 3.

35. If fis a continuous function such that  (2) = 6, which of the following statements must be true?
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@ lim f(22) = 3 (D) =6
liﬁf@a:) =12
@ yﬂf(z:;«z) _6

0
lim f(?) = 36 i R Y
Lim ( f(:c 36 2 \
@ z—2 :(\Q’L ($ UQ) - (;::7_ S-L:O\) = b'l = 2l

36.

lim f(x)=4 | lim f(x)=2 | lim g(x) =5
x5

x—=-5 x—=5

The table above gives selected limits of the functions fand g. What is hm (f (—=) + 39 (<))

\ Vi
@ ros PERN T 3 2 )

17 Y “"3(5)

©) 13 '9
OK
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37. Which of the following limits are equal to -1 ?
\),. _|”_‘ a
z—0— %

2.
? im 22 —Tz+12

z—3 3@

‘}iiml—_z-

z—ro0 14

38. The continuous function fis positive and has domain x > 0. If the asymptotes of the graph of fare x
=0and y = 2, which of the following statements must be true?

. _ . _ - \ -

@ zli:gj(w)—ooand:lclﬁf(m)—oo X =0 NA ,:"‘ £0) = OO
lim f(z) = 2and lim f(z) =0 &:7‘ WA i FOD =2

z—07F z—00 XS

@ !z () =comdlimf(x) =2

() lm (@) = coandlim £ (a) = 2

39. The vertical line x = 2 is an asymptote for the graph of the function f. Which of the following
statements must be false?

Copyright & 2017. The College Board. These malerials are part of a College Board program. Use or distribution of these materials enline or in print

beyond your school's participation in the program is prohibited. Page 22 Of 25 e



AP Calculus AB Test Booklet

Mid Term Review Extra Problems

@ Im/ (=) =0 X=2 VA Eelse
z—2
(&Y imf (=) =~ b, R = oo
@?ﬂf (z) =
® mf@=2 )
) dont  hex ong nde N
o0
® Enfle=
40. ¢ f(z) = Inz, then hmf(”_g(”’
~ln2 £'(d
G 2 ' !
X) 3 —
£'09 -
®: ~ )
2 -
P =
® w:
4. | f(z) = sinz, then mli)n;“—f(zz)__z,{(z) =
NAi/
£' (=)
£ () = Lo
£' (2™ = cos2w
=\
S:;cy:::: ﬁ)r 1;!;:‘:0':::: :r::!;g:ﬁ :::rt;l;e;:::;t;ﬂ:i :i:h ::n of a College Board program. Uss or distribution of these materials online or in print Page 23 of 25 e
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@—21!‘
—1
@ -

@21r

42, bz —3 for 2 <2
fx)=<9 for =2
424+ 3 for z > 2

Let f be the piecewise function defined above. The value of z’ij;f (=) is

7 H(D+3
OF

®

(©) nonexistent

I

43. |7(2)=3 gf(m)=4'
g(2)=-6 |limg(z)=—6

h(2)=-3 | lmh(z)=2 ‘

The table above gives selected values and limits of the functions f, 9, and h. What is
lim (h (2) (55 (z) +9(2)))

fym Yirn
<52 hO) $(X)  + x5y %Q()

Syn AR T g

5 ( D ( ’-D + (- Q
Copyright ® 2017. The College Board. These materials are part of a College Board program. Use or distribution of these materials online or in print

beyond your schaol's participation in the program is prohibited. Page 24 of 25 e
40 -G
34



Mid Term Review Extra Problems

Test Booklet

Capyright ® 2017. The College Board. These materials are part of a Collage Board program. Use or distribution of these materials online or In print beyond your school's
participation in the pragram is prohibited,

Page 25 of 25






