41. If il_r)l"lz J(x) =L, where L is a real number, which of the following must be true?

(A)
(B)
©
(D)
(E)

No Calculator

1. Use the graph below to help answer the following questions:

‘ ?
a. f(-2)= lj{1}+f(X)= i.
b. lim f(x) = lim f(x) = ]
x—-1
¢ f(-1)= () = K
d xlair-ri- ) = lim f(x) =
x-2"

f'(a) exists,
f(x) is continuous at x = a.

S (x) is defined at x=a.
fla)=L

None of the above
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lim f(x) =
x-2"
limf(x) =

Name the type of
discontinuities and
where they occur.

1985 A )



4. Assume lingf(x) =7 and lingg(x) =3
X— X—

2 lim (i) +g(9) =
b. lin;4g(x)=

5. Evaluate the following limits:

a. 11_1'1; sec (%) =

b. lim¥x+4=

x-4

c. liIIll 3x¢(2x—- 1) =

X—*2

6. Evaluate the following limits

a. lim f(x),if f(x):{
x-2"

3z + 1,

_5_
z+1?

<2
x> 2

. o
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lim (f(9 * g(9) =

-l (55) =

ax )

llm ﬂ&ﬁ =
y+2

lim (x - 6)F =

X—=2

limvx+3=

X—2



b. lim&=d

x-»IX1

7. Evaluate, show your work:

. 2y
a. lim &=t
x-3 X3
. a1 1
b. lim <2
x-0
c.  lim ¥2xti-l

x-0 X
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d. lim x==3
x-4 X

£ lim 420018

x-0 X
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g lim 2 h lim 2208

t—2 -4 x-0

. Evaluate each of the following limits analytically. Be sure to show all steps in your

evaluation.
a. lim 22X b. lim siZx
x-0 X x-0 ¥

. Evaluate each of the following by combining properties of limits and your algebra
skills.

a, lim xsinx c. limfpx
x-0 % x=0 XX
. ein?
d. lim sz
3 tan x x—0 X
b. lim R

x-0



10. Evaluate each limit
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A3 iy =X
a. lim &=t )1(1_,11.11 x2=x
x-0
. + lim sin 2x
b )1(1_1.% IA-16x2 x=0 *
: in 7x
. a1 lim &£
C. )]('IH;_X-—T x0 X
. 2_
T lim £=d
lm &
Inx forO<x<2 ABb \Z

If f(x)=
S {x21n2 for 2<x<4,

(A) In2 (B) In8

then lim f(x) is
x—2

(E) nonexistent
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1S (2) {2 —xz, <1
.Suppose gl\xr) =
41, z>1
a. limg(x)= C. lin} gx) =
x-1 X—
b. linll+ g(x) = d. g1)=

13. For each of the following find:
a. lim f(x)
b.  lim f(x)

c. Identify all horizontal asymptotes, if any

L f(x) = A= i f(x) = Bl v.
i fx) = =kl iv. f)=% vi,

fx) =4
fix) = 38X
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14. For each of the following:
a. Find the vertical asymptotes of the graph of f(x)
b. Describe the behavior of the graph of f(x) to the left and right of each

asymptote
Lof=Z i f) =2 i, f(x) = 5oia—

15. Find the limit of g(x) as

a x -
b. x -5—
c. x—-0
d x- 0"

1 z <0 Sz <0
. glx) = {”5 s i g9(z)=1% _
a1s 20 22
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16. Sketch a function that satisfies the stated conditions:
limf(x) =2 lim f(x) = o
x-1 x—-5

lim f(x) = oo lim f(x) =—1

X-5 X—»00

xlirflw fx)=0 lirg_ f(x) = oo
lim f(x) =— o

x—--2"

17. Sketch a function that satisfies the stated conditions. Include any asymptotes.

1irr21 fx)y=—1 lim f(x) =— o
X— x—-4"

im 9= i) ==
lim f(x) =2

X -~
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18. Evaluate each limit

N ) . o
a g ¢ lm asew e Jm, 7
. X . X . —
b. lim % d. lim & f  lim &£
x-.oolx| X—00 2 X_,_wx—l

2 in the xy-plane? 2098 AD 1q

x

19. What are all horizontal asymptotes of the graph of y = i+

(A) y=-1 only

(B) y=0 only

(C) y=5 only

(D) y=—-land y=0

(E) y=—1 and y=5
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20. Use the function g(x) defined and graphed below to answer the following

questions:

Does g(1) exist?

Does lim g(x) exist?
x—1

Does lirrllg(x) =g)?
X —

Is g continuous at x = 1?

Is g defined at x =—1?

Is g continuous at x =—17?

1 f —2<x<—1
—2x—1 if —1<x<0
glx)={1-2"  if 0<a<l

—2 if x=1

2v—2 if l<ai2

For what values of g continuous?

. What value should be assigned to

g(— 1) to make the extended function
continuous at x =—17?

What new value should be assigned
to g(1) to make the new function
continuous at x = 1?

N

Is it possible to extend g to be
continuous at x = 0? If so, what value
should the extended function have
there? If not, why not?
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-1, <3

2az, z>3 Find a value of a so that the function f is

21. Let f(z) = {

continuous. Using the definition of continuity. Justify your response.

22 —a’z, <2

Find a value of a so that the function f is
42z z>2

22. Let f(z) = {

continuous. Using the definition of continuity. Justify your response.

23. Let f be the function defined by the following:
sinz, x<0

x2, 0<zrx1
€Tr) =
/(=) 2—z, 1<z<?2
z—3, =>2

For what values of x is f NOT continuous? Use the definition of continuity to explain why.
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24, Without using a picture, give a written explanation of why the function
f(x) = x2 — 4x + 3 has a zero in the interval [2, 4].

25. Without using a picture, give a written explanation of why the function
f(x) = x% + 2x — 3 must equal 3 at least once in the interval [0, 2].

26. Let g(x) = <taxib

X2+7x+10

a. Find the domain of g(x)

b. Find the limg(x) for all values of cwhere g(x) is not defined.

c. Find any horizontal asymptotes and justify your response.

d. Find any vertical asymptotes and justify your response.

e. Write an extension to the function so that g(x) is continuous at x =- 2. Use
the definition of continuity to justify your response.
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322 -4, <2

27.Let h(z) = {5+4x £ 0

a. Whatis h(0)? b. Whatis h(4)?

c. Ontheinterval [0, 4] there is no value of x such that h(x) = 10 even though
h(0) < 10 and h(4) > 10. Explain why this result does not contradict the IVT.

28. At what points is the tangent to f(x) = x* + 4x - 1 horizontal?

29.Find the average rate of change of f(x) = 1 +sinx over the interval [0, §



AB Calculus
Chapter 2 Review

30.Let f(x) = 2x — x2

Find
a. f(3) C. MFE
b. f(3+h)

d. Find the instantaneous rate of change of f at x = 3.

31. Let f(x) = x> — 3x, and point P = (1, f(1)). Find:
a. The slope of the curve at point P.
b. The equation of the tangent line at the point P.
¢. An equation of the normal at point P.
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32. An object is dropped from the top of a 130m tower. It's height above ground after t
secondsis 130 — 4.9 m. How fast is the object falling 2 seconds after it is dropped?



s lol112 A% HNp 26
fIl1] k|2

The function f is continuous on the closed interval [0, 2] and has values that are given in the table

above. The equation f(x) =% must have at least two solutions in the interval [0,2] if k=

1

A) 0 ® 2 © 1 D) 2 (E) 3
. (2x-1)(3-x) . 2
B o) () o8 AR )
(A) -3 (B) -2 ©) 2 D)3 (E) nonexistent
4n* ags AbBb S

lim PPV is
n—» p~ +10,000n
1

A 0 B) 3300 < 1 (D) 4 (E) nonexistent
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The figure above shows the graph of a function f with domain 0<x <4. Which of the
following statements are true?

L. lim f(x) exists.

x—2"

IL. lim f(x) exists.

x=2"
III. lim f(x) exists.

(A) I only (B)Tonly (C)IandIlonly (D)Iand Ml only (E)LII and III

. S5x*+8x% .
xoTIex 2008 AD S

1
@ -3 ®) 0 ©1 (D) §+1 (E) nonexistent



V2x+5-x+7 1964 AR 3

If S(x)= , for x#2,

x=2 and if f is continuous at x=2, then k =
fQ)=k
A) 0 ®) - © 1 ®) 1 ® 1
6 3 5
, \a8% AR B3
If a0, then lim " is f Cale
x—»ax —a
(A) Lz (B) _._17 (©) -iz— D) o (E) nonexistent

a 2a a



