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1. The function f(x) is shown in the graph:

~ lim=

Find x-o+

A2 B 3 €3 D -2 EO
Ans: B

Difficulty: Easy

Section: 1.1
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Chapter 1 section 1

2. Answer true or false. For the function graphed
1p

100 10

limf(x)
x—2 is undefined
Ans: False

Difficulty: Easy
Section: 1.1

3. Approximate the

2_ J—
Iimx 25 f(x)=X 25

2
% X—=35 by evaluating X—5

atx=4.5,4.9,4.99, 4.999,5.5,5.1, 5.01, and 5.001.
A) 5 B) 25 C) 11 D) 10 E) 12
Ans: D

Difficulty: Medium

Section: 1.1

4. Answer true or false. [If x-g+
Ans: False
Difficulty: Easy
Section: 1.1

lim f(x)=9 lim f(x)=9 limf(x)=0
) and x-8- ) then »—8 )
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Chapter 1 section 1

X

lim f(x) =
5. Approximate the *>-'2- X+12 py evaluating x+12 at appropriate values of x.
A)1 B)O C) © D) -0 E) 12
Ans: C
Difficulty: Easy
Section: 1.1

f(X)—g_X

6. Approximate the limit by evaluating - sinx at appropriate values of x.
. 9x
lim—=
x=0-8iNn X
A1 B9 C -9 D) o E) undefined
Ans: B
Difficulty: Medium
Section: 1.1

sin x i
f(X)=—— lim——
7. Approximate the limit by evaluating 9X  at appropriate values of x. *>° 9X

1

A1 B -9 C 9 D) ® E) undefined
Ans: C

Difficulty: Medium

Section: 1.1

sinx_

(0 = Jx+49-7
8. Approximate the limit by evaluating X at appropriate values of x.

Jx+49-7
X

1 1

A 14 B) 49 C)
Ans: A

Difficulty: Medium
Section: 1.1

lim
X—0—
1
7 D)0 E) =

F(x) = 2-11x

9. Approximate the horizontal asymptote of 8+X .
A -8 B)8 C) -11 D) 2 E) 1
Ans: C
Difficulty: Medium
Section: 1.1

Page 3



10.

11.

12.

Chapter 1 section 1

sin(35x)
m——==
x>0 sin(5x)
A) 35 B) © C) 0 D) Itdoesnotexist E) 7
Ans: E
Difficulty: Hard
Section: 1.1

Find the equation of the tangent line to the graph of y = 3x® at (-1, —3).

A) y=15x+12 B) y=15x C) y=12x D) y=12x+15 E) y=5bx+
12

Ans: A

Difficulty: Hard

Section: 1.1

For the function f graphed here

""--..__..‘{

o

./

lim f(x)
find x> -1
Ans: Does not exist
Difficulty: Easy
Section: 1.1
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Chapter 1 section 1

13. For the function graphed here
}

L 1]
0

|

lim f(x)
Find x> -1 :
Ans: +oo
Difficulty: Easy
Section: 1.1

14. For the function h graphed here

..,

LY

/

lim f(x)
find x> -2
Ans: -2
Difficulty: Easy
Section: 1.1

Page 5



Chapter 1 section 1

15. For the function g graphed here,
|

i1
| |
|
-
| ]
T -Jy.l /I ERL L
o f i
| F
lim . g(x)
N _— .
find 2 and identify the function.
Ans: -0
g(x) =tan x
Difficulty: Easy
Section: 1.1

16. Consider the function f graphed here:
f

N

N

i |
lim f(x)

For what values of a does *—2a exist?

Difficulty: Medium

Section: 1.1
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Chapter 1 section 1

17. For the function graphed here
}

L 1]
0

lim f(x)
Find x= +x
Ans: 0
Difficulty: Easy
Section: 1.1
18. Consider the function f graphed here:
#
I J
!/ — ,'.i%f/
4—7&6’ -~ FEIET]
: 7 :
Fi Fi
¥
lim f(x)
For what values of a does *—a not exist?
L4 N @n-Yrx
Ans: 2 or 2 forn=1,2,3, ..
Difficulty: Medium
Section: 1.1
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Chapter 1 section 1

19. Consider the function f graphed here:

/
/
ANy

/ /; \
/ / \
/ \

lim f(x)
For what values of a does x—2 exist?
Ans: (—o0,0)U(0,2)U(2,+0)
Difficulty: Medium
Section: 1.1
lim—5x*
20. Approximate *—3 by evaluating —5x* at appropriate values of x.

Ans:

X —5x*

2.5 -195.31

2.9 -353.640

2.99 —-399.627
3.01 -410.427
3.1 —461.760
3.5 —750.31
The limit is —405
Difficulty: Medium

Section: 1.1
. 2X 2X
lim — -
21. Approximate *—>5SINX by evaluating SINX  at appropriate values of x.
Ans:
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Chapter 1 section 1

X 2X

sin x
4.5 -9.2069
49 -9.9750
4.99 -10.3773

5.001 —-10.4335
4.999 -10.4232

5.01 —-10.4807
5.1 -11.0173
5.5 —-15.5909

The limit is -10.4284
Difficulty: Hard
Section: 1.1

t=
22. Use the substitution
. 3-X
lim ——
X—>+0 0+ X
3t-1

Ans: t—0+ 6t +1

Difficulty: Hard
Section: 1.1

X | =

to express the limit as an equivalent limit in which t — 0*.
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lim f(x)=5 lim g(x) =4 lim (2 (x) ~9g(x))?

. Given that *—a and x—a , find, if it exists, x—a
A) 676 B) 676 C) 1 D) -26 E) Itdoesnotexist
Ans: B

Difficulty: Easy

Section: 1.2

lim—7=

. X—6

A) 6 B) 6 C) -7 D) 42 E)O
Ans: C

Difficulty: Easy

Section: 1.2

lim9x =45
. Answer true or false. *—°

Ans: True

Difficulty: Easy

Section: 1.2

_ x*-64

lim =

. x>-8 X+8

A) 8 B) -16 C) 64 D) -8 E) -64
Ans: B

Difficulty: Medium

Section: 1.2

. 14

lim ——=

x> =T X+7

A) +o B) -o C) 0 D) Itdoesnotexist. E) 14
Ans: D

Difficulty: Hard

Section: 1.2
lim f(x) f(x):M
. Find x=0" where X,

A) 4 B) 0O C -4 D) oo E) Itdoesnotexist.
Ans: A

Difficulty: Medium

Section: 1.2
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Chapter 1 section 2

lim

7. x-10" x-10

10.

A 10 B) 0 C) oo D) -0 E) Itdoesnotexist.
Ans: C

Difficulty: Medium

Section: 1.2

. 15

lim —=

x—> 3 X—3
A) 3 B) 0 C) o D) -o E) Itdoesnotexist.
Ans: D
Difficulty: Medium
Section: 1.2

. 3x-6

lim =

x>12 X =12

A) 12 B) 0 C) o D) -o E) Itdoesnotexist.
Ans: E

Difficulty: Medium

Section: 1.2

Use this graph of f(x

lim f (x) =
to find x-3 )

A) 3 B) -1 C) Itdoesnotexistt. D) 0 E) 1
Ans: C

Difficulty: Easy

Section: 1.2
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Chapter 1 section 2

11. Use this graph of f(x)

|
'-F'
"
]
A
/ -
o find A F0=

A) o B) 0 C) Itdoesnotexist. D) 2
Ans: E

Difficulty: Medium

Section: 1.2

12. Let

x*, x<6
f(x)= lim f(x)=
X—l, X>6 find x—6"+

A) 1296 B) 4 C)5 D)6 E)O
Ans. C
Difficulty: Hard

Section: 1.2
13. Let
x2-2, x<3
f(X)={ ’ lim f (x) =
X, x23’ then x—3 )

A) 7 B) 8 C) 9 D) 0 E) Iltdoesnotexist.
Ans: E
Difficulty: Medium
Section: 1.2

64-x

lim =
14 X—>64 X—8

A) 64 B) -16 C) 8 D) 64 E) -8

Ans: B

Difficulty: Hard

Section: 1.2
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15.

16.

17.

18.

19.

20.

Answer true or false.

Ans: False
Difficulty: Hard
Section: 1.2

Find x>0

Ans: -1
Difficulty: Easy
Section: 1.2

lim 22
Find x=>7
Ans: 4
Difficulty: Easy
Section: 1.2

X2 +2

lim 5
Find *>1x°-3,
3

Ans: 2
Difficulty: Easy
Section: 1.2

. X2 —4
lim

Find x> 2X°+X—6

4

Ans: ©
Difficulty: Medium
Section: 1.2

. X2 +12x
lim

Find x>0 3x—3x* |

Ans: 4
Difficulty: Medium
Section: 1.2

X2 +36-6

lim (x3 +3%° —l)

Chapter 1 section 2

1
X 5
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21.

22.

23.

24,

25.

26.

Chapter 1 section 2

. 11-x?
Find *»>2 X" +7x-3,
7
Ans: 15
Difficulty: Easy
Section: 1.2

. x% +x—30

lim —
Find X5 x°-12x+35

_u sl
Ans: 2 or 2
Difficulty: Medium
Section: 1.2

. x2 —p?
lim
Find x> b Xx-b
Ans: 2b
Difficulty: Medium
Section: 1.2

_ x3-125
lim
Find x»5 X-95
Ans: 75

Difficulty: Hard
Section: 1.2

] x3 —7x% +12x
im ——M——
Find Xx— 3 X—3
Ans: -3
Difficulty: Hard
Section: 1.2

_ h3-16h
m 3 a2
Find "4 h™-4h"
Ans: 2
Difficulty: Hard
Section: 1.2
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27.

28.

29.

30.

31.

Chapter 1 section 2

8 8

lim X_C
Find x»>¢ X-C
8

2
Ans: C

Difficulty: Hard
Section: 1.2

lim
Find h-0
7

Ans: 4
Difficulty: Hard
Section: 1.2

lim X2 + b3
Find x> -b X+b .
Ans: 3b?

Difficulty: Hard
Section: 1.2

lim SX‘G
Find x> 6 X°—216
1
Ans: 108

Difficulty: Hard
Section: 1.2

x“—>m3 1_§
Find X,
Ans. 2
Difficulty: Hard
Section: 1.2
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32.

33.

34.

35.

36.

37.

38.

Chapter 1 section 2

L

Find x>3 X
Ans: -1
Difficulty: Easy
Section: 1.2

x—-10
x—10|

lim
Flnd X—)lO_
Ans: -1
Difficulty: Medium
Section: 1.2

X—7
x=7]

Iim+
Find *~ 7
Ans: 1
Difficulty: Medium
Section: 1.2

lim 5=
X— —6

Ans: 5
Difficulty: Easy
Section: 1.2

Ans: 2
Difficulty: Easy
Section: 1.2

- |x-§
lim ——
Find x>8 X-8
Ans: -1
Difficulty: Medium
Section: 1.2

_|x-3
lim ——
Find x>3" X=3
Ans: 1
Difficulty: Medium
Section: 1.2
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39.

40.

41.

42.

43.

Chapter 1 section 2

x-11)
im

Find x—>11 Xx-11

Ans: Does not exist.
x-1 x-1
lim Q;ﬁ lim Q
x—>11" X-11 x->110 x-11

Difficulty: Medium

Section: 1.2
. x?-36
lim =
x>6 X—6
Ans: 12
Difficulty: Medium
Section: 1.2
i, x<1

fim £ 00 f(X)=4x+7

im f(x
Find x—>1 where 1=7x, x>1 )
Ans: The limit does not exist

lim f(x) = lim f(x)

because *—>1 x—> 17 .
Difficulty: Medium
Section: 1.2

4—Xx, xX>2
f(x)=4 12, x=

Express the right hand limit at x = 2 for 4+, X<2.

lim4—-x=2
Ans; x> 2
Difficulty: Medium
Section: 1.2

3
f(x)_{x ~11, x>4

Find the left hand limit at x = 4 for X+11, x<4

lim x+11=15
Ans: x—> 4
Difficulty: Medium
Section: 1.2
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44,

45.

46.

47.

48.

49,

Chapter 1 section 2

x2-3, Xx<2
lim f(x) f(x)‘{ 3
Find x— 2 where x=1)% x>2
Ans: 1
Difficulty: Medium
Section: 1.2

Iim ——=

X— 2~ |X—2|

Ans: +owo
Difficulty: Medium
Section: 1.2

lim ——=

x— 2F |X—2|

Ans: +oo
Difficulty: Medium
Section: 1.2

lim 4x=
X— 4

Ans: 16
Difficulty: Easy
Section: 1.2

_ X°—6x4+5
lim———=
x>l X—=2

Ans: 0

Difficulty: Medium
Section: 1.2

X+3, x<3
lim f(x)=

f(X)={

Let X—6, X>3. Then x> 3
Ans: 6

Difficulty: Medium

Section: 1.2
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Chapter 1 section 2

X+7, X<4
f(X)={ lim f(x)=
50. Let X=12, X>4 " Then xo a*
Ans: -8
Difficulty: Medium
Section: 1.2

X+4, x<4
lim f(x)

f(X)={

51. Let X=6, X>4  ring x4
Ans: It does not exist.
Difficulty: Medium

Section: 1.2
lim «/x+64 -8
52. First rationalize the numerator, then find the limit. x>0 X
1
Ans: 16
Difficulty: Hard
Section: 1.2
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. Answer true or false.

Ans: False
Difficulty: Medium
Section: 1.3

. Answer true or false.

Ans: False
Difficulty: Medium
Section: 1.3

. Answer true or false.

Ans: False
Difficulty: Hard
Section: 1.3

. Answer true or false.

Ans: True
Difficulty: Hard
Section: 1.3

. Answer true or false.

Ans: True
Difficulty: Easy
Section: 1.3

. 4x-9
lim 3

. X 40 X -1
A) 0 B) 4
Ans: A
Difficulty: Easy
Section: 1.3

C) 1

. 6x% —3X+2
Iim —— =

5 =0
X— 400 2X° +3X—3

lim

33 +3x% -12x+3

X—> —0 X3 +7

X—> 400 X—2

J36x2 +1

X+8

lim

X—> —o0

=6

lim =
x— —0 8X =11

D) o E)

Page 1
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7.

10.

11.

Chapter 1 section 3

_10x* -1
lim 7 =
x—> -0 2X" +5
A) 0 B) -o C) o D) 5 E) Itdoesnotexist.
Ans: D
Difficulty: Medium
Section: 1.3

fim — 9 _

x—> -1 x° —2x% — x

A) 0 B) +o C) -0 D) 9 E) Itdoes not exist.
Ans: B

Difficulty: Medium

Section: 1.3

lim X+2
x—>25 /X -5
2

A) 5 B) +o C) -o D) 25 E) Itdoes notexist.
Ans: E

Difficulty: Hard

Section: 1.3

. 18x8 —2x* +5
lim \/8—4
x—> o | 2X°4+9X" -4

A) +o B) -0 C) 9 D) 3 E) Itdoes not exist.
Ans: D

Difficulty: Hard

Section: 1.3

lim (—7x6—4x4—x3+7x)
X—> +o0

A —© B) . (C) 0 D) 7 E) Itdoesnotexist.
Ans. A

Difficulty: Easy

Section: 1.3

Page 2



12.

13.

14.

15.

16.

17.

im \5/1, 024x°

16x

X—> +00
A) +oo
Ans: D

Difficulty: Medium
Section: 1.3

\4/ 81x*
3x
B) -

B) -

lim
X—> +00
A) +o
Ans: D
Difficulty: Medium
Section: 1.3

Answer true or false.

Ans: False
Difficulty: Medium
Section: 1.3

. 4x% +8

lim 5 =
X—> —0 2X° -4
A) -2 B) 2
Ans: B
Difficulty: Medium
Section: 1.3

Ans: True
Difficulty: Medium
Section: 1.3

lim 8=

X—> +oo
Ans: 8
Difficulty: Easy
Section: 1.3

C) 0

C) 0

lim
X—> +00

C) 0

Chapter 1 section 3

1
D) 4

D) 1

x/x2—7 +5

X

—00

D)

3-X

lim ——
Answer true or false. x> -»8+X s equivalent to X

E) It does not exist.

E) It does not exist.

does not exist.

E) +oo©

Page 3



18.

19.

20.

21.

22.

23.

24,

Chapter 1 section 3

X

lim U:

X—> —o X

Ans: -1
Difficulty: Easy
Section: 1.3

lim f(x)=5 lim g(x)=5
|f X—> +o0 and X—> +00
Ans: 35
Difficulty: Medium
Section: 1.3

lim (4-3x)=
X—> —0
Ans: +oo
Difficulty: Easy
Section: 1.3

lim (1+6x)=
X—> —©
Ans: -
Difficulty: Easy
Section: 1.3

lim (S—gj =
X—> —00 X

Ans: 5
Difficulty: Easy
Section: 1.3

lim V9—-x =

X—> —o0
Ans: +o0
Difficulty: Medium
Section: 1.3

lim \/1+ 6X =

X—>+00

Ans: +oo
Difficulty: Easy
Section: 1.3

_ lim
, What is X— +»

Page 4

8f () -g(x)|
?



25.

26.

27.

28.

29.

30.

Chapter 1 section 3

lim
x— -0 9X+1
Ans: 0
Difficulty: Easy
Section: 1.3

. 4x% +3
lim 5 =
X—> +o 3X° -6
4

Ans: 3
Difficulty: Medium
Section: 1.3

. 9x2 +1x

||m 2—:

X—> +oo 2X° —4X
9

Ans: 2
Difficulty: Medium
Section: 1.3

13242
lim —————
x— +0  X—11

Ans: E

Difficulty: Hard
Section: 1.3

_ Y11x8 —ax
lim B B
x—>+o  X°+10
Ans: 4/1_1

Difficulty: Hard
Section: 1.3

lim (\/ﬁ—x)z

X—> +00

Ans: 0
Difficulty: Hard
Section: 1.3

Page 5



31.

32.

33.

Chapter 1 section 3

x2, Xx<4

| f(x)z{
lim f(x)
Find x> - where —8x+3, x=4

Ans: +o0
Difficulty: Easy
Section: 1.3

For the function f graphed here:

/
/

AN
W/ \-/

lim f(x)
find x> 2 :
Ans: -
Difficulty: Easy
Section: 1.3

For the function f graphed here:

\\
i \\:
lim f(x)
find x> -2~
Ans: 2
Difficulty: Easy
Section: 1.3

Page 6



Chapter 1 section 3

34. For the function f graphed here:

® \\“-:..
~
lim f(x)
find x> 2
Ans: -2.5
Difficulty: Easy
Section: 1.3

35. For the function f graphed here:

& \\“':..
~
lim f(x)
f|nd X—>+00
Ans. -3
Difficulty: Easy
Section: 1.3

Page 7



Chapter 1 section 3

36. For the function f graphed here:

\
\ .
\

lim f(x)
find x> -2 .
Ans: It does not exist.
Difficulty: Easy

Section: 1.3
37. For the function g graphed here:
f
> "
-6
i
o
lim g(x)
find x> -3
Ans: -1
Difficulty: Easy
Section: 1.3

Page 8



38. For the function h graphed here:

Chapter 1 section 3

/ /

/

Iim+ h(x)
find x—0
Ans: -
Difficulty: Easy
Section: 1.3

39. For the function f graphed here:

{
I

4

i

lim f(x)
find x> -1
Ans: -1
Difficulty: Medium
Section: 1.3

. 9+4x
lim

40. Convert x> +x X into a limit as x nears 0.

lim (g+4)
Ans: X 0"\X

Difficulty: Medium
Section: 1.3

Page 9



lim1lx =77

. Find a least number Ssuch that [f(x) - L| < ¢ifO< |[x-a| < &. X7 ; £=0.187
A) 1 B) 0187 C) 0.017 D) 0014 E) 0.021
Ans: C
Difficulty: Medium
Section: 1.4
lim 2x-2=20
. Find a least number Ssuch that [f(x) - L| < ¢if 0 < |[x -a] < & *>11 ; £=0.005

A) 0 B) 00025 C) 0.0028 D) 0.0035 E) 0.0039
Ans: B

Difficulty: Medium

Section: 1.4

. Answer true or false. It can be shown that if [f(x) - L| < e when 0 < |x - a| < &, then [x? - 9|
< gif |x - 3| < ofor arbitrarily small positive ¢.

Ans: True

Difficulty: Easy

Section: 1.4

. x?—49

lim =-14

. Find a least number Ssuch that [f(x) - L| < ¢if O<|x-a|< & x> -7 X+7 ;€=
0.005.

A) 0.002 B) 0.004 C) 0.005 D) 0.007 E) 0.008

Ans: C

Difficulty: Medium

Section: 1.4

lim E:0

. Find a least positive number N such that [f(x) - L| < gif x > N. x>+~ X ; €=0.05
A) 400 B) 20 C) 40 D) 100 E) 200

Ans: E

Difficulty: Medium

Section: 1.4

lim =0
. Answer true or false. It is possible to prove that *= ** X +1
Ans: True

Difficulty: Easy

Section: 1.4

Page 1



10.

11.

. . 2,4
. Answer true or false. It is possible to prove that X~ +*6x" +4

Chapter 1 section 4

2%2

lim =0

Ans: False
Difficulty: Easy
Section: 1.4

lim =+

. . 2
. Answer true or false. It is possible to prove that X8 x“ —36

Ans: False
Difficulty: Medium
Section: 1.4

lim (x—4)=0

. To prove that x4 a reasonable relationship between & and ¢ would be

1

S==

A) 5=4¢ B) s=¢ C) 9=V¢ D & E) 6=¢c-4
Ans: B

Difficulty: Medium

Section: 1.4

.10
lim — =4

Answer true or false. To use a &¢ approach to show that x—> 0" x° , a reasonable
lim 10x% = +o0

first step would be to change the limitto x> +=

Ans: True

Difficulty: Easy

Section: 1.4

lim S =—
Answer true or false. It is possible to show that >4 |X_4|
Ans: True
Difficulty: Medium

Section: 1.4

Page 2



12.

13.

14.

15.

16.

Chapter 1 section 4

lim f(x)=8
To prove that *x— 2 , Where

f(x):{ 4x, x<2

X+6, x22 , a reasonable relationship between & and & would be

&
A) 8=4¢ B) 6= 4 C) 8=4¢+6 D) 8=2¢ E) 2
Ans: B
Difficulty: Hard
Section: 1.4

lim2X =0
Answer true or false. It is possible to show that x—06
Ans: True
Difficulty: Easy
Section: 1.4

lim /x +3=5
If x>4 and &= 0.006, find a largest positive number such that [f(x) - 5| <
0.006 if 0 < |x - 4| < ¢. (Round to 3 decimal places.)
A) 0.021 B) 0022 C) 0.023 D) 0.024 E) 0.025
Ans: D
Difficulty: Hard
Section: 1.4

lim 4x =16
If x—>4 and ¢=0.0368, find a smallest positive number & such that [f(x) - 16| <
0.0368if0<|x-4|<o.
A) 0.0072 B) 0.0082 C) 0.0092 D) 0.092 E) 0.0368
Ans: C
Difficulty: Easy

Section: 1.4
lim 3x =12
Find a number dsuch that [f(x) - L| < gif [x-4|< 5. x> 4 :
£
Ans: 3
Difficulty: Easy
Section: 1.4

Page 3



Chapter 1 section 4

lim 3x+7=13
17. Use 9 and ¢ to prove x> 2 ,
Ans: Show that V39 sych that if 0<[x-2/<5 then [f)-Lj<e

3x+7-L|<e [(3x+7)-13<& (

ahen 0<|x—2|<5), ‘3|x—2|+7—L‘<g |

&
I-2<e X-2A<3

& .
0=— _ lim 3x+7=13
soif 3, [TOI=LI<e \pen x>0
Difficulty: Medium
Section: 1.4

lim3x =0

18. Use Sand sto prove *—0 :
5
-0 _
Ans: Show N; ‘<g if 0<|X 0|<5.

ffr-d-g<e SRbdl<e Spx-g<st 5,0

Difficulty: Medium
Section: 1.4

lim Jx =5

19. Use dand ¢to prove X 25 :

ane VX-B<e L 0<|x-25<5

0<‘(\/§—5)(\/§+5)‘ <5

If Then

0< k‘ﬁ_5‘<5 for some k.

g

o=—
Since k < 25, 25,
Difficulty: Hard
Section: 1.4

limx®=0
20. Use dand &to prove *—0

5_
Ans: Show ‘X 0‘<g if O<|X_O|<5. x> <& when X<V& g0 6=N¢
Difficulty: Medium
Section: 1.4
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21.

22.

23.

24,

25.

Chapter 1 section 4

lim 4x =3

Use dand £to prove *— 81 :
v _
Ans: Show N; 3‘<g if O<|x—8]4<5_
‘4}X_81_3‘<g ‘Q/’;—S‘S|X—81I<84
forx>1,
SO, 5:84

Difficulty: Medium
Section: 1.4

lim % =0
Prove that *— +»

o
X

<&

Ans: Show that for £> 0 there exists N > 0 such that if

[ !
X ,whenN=x> ¢,
Difficulty: Medium
Section: 1.4

lim i:0

Prove that X ** X

1
——0
Ans: Show that !X
Difficulty: Medium
Section: 1.4

1 \F
<& —2<g—>N:x> —
ifx>N. X &

lim i =0
Prove that X~ ** X

1 & -3
——=-0l<e¢ _ N=x>| =

Ans: ¥ if x> N. 1X%<5. (1]
Difficulty: Medium
Section: 1.4

lim 3x=9
Find oif *—3 and ¢=0.03.

e 0.03

o=2=
Ans: 3 3 =001
Difficulty: Medium
Section: 1.4

Page 5
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Chapter 1 section 4

2
lim X754 _10
26. Find §if x>2 x-8 and &= 0.02.
Ans: 52002
Difficulty: Medium
Section: 1.4
lim £=O

27. Find the smallest integer N such that *= ** x* and &£=0.000099.
Ans: N =15
Difficulty: Medium
Section: 1.4

lim x% =49
28. Prove that x> 7 .

Ans: |f(x)_L|:‘X2_49‘:‘(X_7)(X+7)‘<5’ k|X—7|<g’ 5=E

Difficulty: Hard
Section: 1.4
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. On the interval of [-4, 4], where is f not continuous?

..,

LY

oy

N

N

A) -2 B) 0and2 C) -3andl D) 3 E) Nowhere
Ans: A

Difficulty: Easy

Section: 1.5

. Answer true or false. f(x) = x® - 5x* + 9 has no point of discontinuity.
Ans: True

Difficulty: Medium

Section: 1.5

. Answer true or false. f(x) = |x? - 4| has points of discontinuity at x = -2 and x = 2.
Ans: False
Difficulty: Medium

Section: 1.5
F(x) = X—6
' i i i inui ()= 2_8x+12
. Find the x-coordinates for all points of discontinuity for X x+12
A) 6and2 B) 6 C) -2and-6 D) -2 E) 2
Ans: A
Difficulty: Hard
Section: 1.5
£ = 25x2 +100
[5x+10|

. Find the x-coordinates for all points of discontinuity for
A) 0 B) -2and2 C) -2 D) 2 E) 5
Ans: C

Difficulty: Medium

Section: 1.5
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6.

10.

11.

f(X) ={
. Answer true or false. The function

Chapter 1 section 5

x2+8, X<5

f(x) ={
Find the x-coordinates for all points of discontinuity for —h X>5 .

A) 5 B)7 C) -5 D) 0Oand7 E) None exists.
Ans: A

Difficulty: Easy

Section: 1.5

. Find the value of k, if possible, that will make the function continuous.

f00 X+ 2Kk, Xx<3
X) =
kx2+x—l4, X>3

A) -2 B) 6 C) 6 D) 2 E) Noneexists.
Ans: D

Difficulty: Hard

Section: 1.5

f(x)=2*2

. Answer true or false. The function X—5 has a removable discontinuity at x = 5.

Ans: False
Difficulty: Medium
Section: 1.5

x3, Xx<3

X2 +18, x>3 . .
is continuous everywhere.

Ans: True

Difficulty: Hard

Section: 1.5

f

Answer true or false. If f and g are each continuous at ¢, ¢ may be discontinuous at c.
Ans: True
Difficulty: Easy

Section: 1.5
Answer true or false. The Intermediate-Value Theorem can be used to approximate the
22
F(x) = 7X°+4x+12
locations of all discontinuities for X
Ans: True
Difficulty: Easy
Section: 1.5
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12.

13.

14.

15.

16.

17.

Chapter 1 section 5

Answer true or false. f(x) = x? - 6x + 5 = 0 has at least one solution on the interval [0, 2].
Ans: True
Difficulty: Medium
Section: 1.5

Answer true or false. f(x) = x* - 2x? + 11 = 0 has at least one solution on the interval [0,
9].

Ans: False

Difficulty: Hard

Section: 1.5

Use the fact that \f is a solution of x* - 2 = 0 to approximate g with an error of at
most 0.005.

A) 1169 B) 1179 C) 1189 D) 1199 E) 1.209

Ans: C

Difficulty: Easy

Section: 1.5
3x+1, x<3
f(x) ={
kx+4, x>3 . Find the value for the constant k that will make the function

continuous everywhere.

A2 B)3 C)4 D)5 E)G
Ans: A

Difficulty: Medium

Section: 1.5

2
F(x) = X°—6, Xx<5
5x—k, x>5

continuous everywhere.

A) 5 B)6 C 7 D)8 E) 9
Ans: B

Difficulty: Medium

Section: 1.5

. Find the value for the constant k that will make the function

Answer true or false. f(x) = tan (x* - 1) has no point of discontinuity.
Ans: False

Difficulty: Medium

Section: 1.5
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18.

19.

20.

21.

22.

Chapter 1 section 5

f(x)= _—3
A point of discontinuity of |O.707 —sin X| is at
T T T T

A) 2 B) 3 C) 6 D) 4 E) 2r
Ans: D
Difficulty: Hard
Section: 1.5

F(x) = x2—3
Find any points of discontinuity for x°=9 |
Ans: X=%3
Difficulty: Easy
Section: 1.5

F(x) = x2—2
Find any points of discontinuity for X“+4
Ans: fis continuous everywhere since x? + 4 # 0.
Difficulty: Easy
Section: 1.5

4
F(x) = X" —6

Show that x—2 is not a continuous function.

f (/2
Ans: fis not continuous because ( ) is not defined.
Difficulty: Medium

Section: 1.5
3
F(x) = X +125

Redefine X+5 s that it will be continuous everywhere.

X125 s

f(X)=7 x+5

Ans: 75, X=-5
Difficulty: Medium
Section: 1.5
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23.

24,

25.

26.

Chapter 1 section 5

g(x) = X%+ x—42
Define X—6  so that it will be continuous everywhere.
X2 +X—42
——, X#6
g(X)=7 x-6
Ans: 13, Xx=6
Difficulty: Medium
Section: 1.5

_ 2
Prove that | (X)=NX"+7X s continuous on [0,+c0).

Ans: For c in the interval (0, «),
lim £ (x) = lim VX2 + 7x =Jc? + 7¢ =  (c)
X—C X—C
So f is continuous on [0, +o).

Difficulty: Medium

Section: 1.5

Assign a value to the constant k which will make g continuous.

X+6
3 5 , X#—06
g(X) =9 x°+6x°+Xx+6
k, X=-6
_1
Ans: 37
Difficulty: Medium
Section: 1.5

Assign a value to the constant k which will make g continuous.
X3 +8x%+X+8

g(x) = X+8 , X»-8
k, X=-8

Ans: k=65

Difficulty: Medium

Section: 1.5
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27.

28.

Chapter 1 section 5

Assign a value to the constant k which will make f continuous.

x2 —11x + 30

- Xx#6
f(x)= X—6

k, X=6
Ans: k=1
Difficulty: Medium
Section: 1.5
X¥ox-42
fX)=1 x+6 '
Show that 2x+1, x<-6 is not continuous at X = -6 but is continuous
from the right at x = -6.
2 — — —

lim fo)= tim X X242 i KENCE0 ()= 13

Ans: x— -6 x—> 67  X+6 x— -6+ X+6 - x> -6"

which = f(-6)
So f(x) is continuous from the right.

lim f(x)= lim 2x+7)=-5

X—> -6~ X—> -6~
So f(x) is not continuous at x = -6 since the limits are not the same.

Difficulty: Medium
Section: 1.5
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Chapter 1 section 5

5%% +29x—186
, <-6
X+6
X
h(x) = U —-6<x<0
X
5x, x>0
29. Given , determine if h is continuous at -6.

2 —
lim foo= fim 2 T2X7186 i sx—1y=-31
Ans: X -6 X—> —6~ X+6 X —6~

lim f(x)= lim m=—1

X—>—6" x—>—6% X

So f(x) is not continuous at x = -6
Difficulty: Medium

Section: 1.5
4%? + 4x
, Xx<-1
X+1
X
h(x) = U -1<x<0
X
4x, x>0
30. Given , determine if h is continuous at 0.
lim f(x)= lim 4x=0
Ans: x—0" x—0"

lim f(x)= lim L

X—>—0" x—>-0" X
So f(x) is not continuous at x = 0

Difficulty: Medium
Section: 1.5
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Chapter 1 section 5

5%% +29x—6
, <-6
X+6
X
h(x) = u —6<x<0
X
oX, x>0
31. Given , determine if h is continuous from the right at

0.
Ans: h is continuous from the rightat x =0
Difficulty: Medium

Section: 1.5
4x+5 5}
2012042 4
9(x) = . c .
—, X>—= >
32. Given X+4 4 determine if g is continuous at x = 4.
. . 4x+5 . 1 1 4
lim f(x)= lim —————=Ilim —=—=—
- 5~ 20+ 21X +4X s-x+4 11 11
X—>—= X—>—= X——=
Ans: 4 4 4 4
lim - - Lt_4%
stx+4 11 11
X—>—= —
4 4
5

So g is continuousatx= 4.
Difficulty: Medium
Section: 1.5

|x+10], X<-5
x+10, -5<x<10

g(X): X 4. 10<x<11

11 , 1l<x<12
12—x
33. Given 11, X212 , IS g continuous at x = 10.
Ans: No
Difficulty: Medium
Section: 1.5
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34.

35.

36.

37.

38.

Chapter 1 section 5

X—6
f(x)=
Find the discontinuities in X(x+6) and state whether each is removable or
nonremovable.
Ans: x =0 is nonremovable
X = -6 is nonremovable
Difficulty: Medium
Section: 1.5

6

f(x) =

5
Find the point of discontinuity in (X _7) and state whether it is removable.
Ans: x =7 is nonremovable.

Difficulty: Easy

Section: 1.5

Show that the equation f(x) = x? + 3x - 4 has at least one solution in the interval [-5,0].
Ans: f(0)=—4
f(-5) =6
Since f(x) is continuous, the intermediate value theorem states that f(x) must equal
0 somewhere on the interval [-5,0].
Difficulty: Medium
Section: 1.5

Show that the equation f(x) = x3 + 8x + 3 has at least one solution in the interval [-2,2].
Ans: f(-2) =-21
f(2) = 27
Since f(x) is continuous, the intermediate value theorem states that f(x) must equal
0 somewhere on the interval [-2,2].
Difficulty: Medium

Section: 1.5
F(0) ==
Determine the interval for which 7—X s a continuous function.
Ans: (-00,7)
Difficulty: Medium
Section: 1.5
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39.

40.

41.

42.

Chapter 1 section 5

8
—, x=z0
f(x)=1 x
Show that k,  x=0 cannot be made continuous for any assigned value of

the constant k.

8x
lim f(x)= lim u:—8
Ans: x—0" x—0~ X

lim f(x)= lim BX _g

x—0* x—0" X

lim f(x)
So the limit x>0 does not exist.
Difficulty: Medium
Section: 1.5

Find the values of x (if any) at which f is not continuous. f(x) = (x + 8)".
Ans: fis continuous everywhere
Difficulty: Easy

Section: 1.5
f)=2
Determine if the discontinuity at x = 0 in the function |X| is removable.
lim f(x)= lim §:_5
Ans: x—0" x—0~ |X|
lim f(x)= lim 5—X:5
x—0" x—0* |X|
lim f(x)
So the limit x>0 does not exist and the discontinuity is not removable.
Difficulty: Medium
Section: 1.5
2
F(x)= X —4
Determine if the discontinuity at x = 2 in the function X—2 s removable.
2
— X+2)(X-2
fim =4 jim 202 o
Ans: X2 X—=2 x>2 X—2 x— 2

So it is removable.
Difficulty: Medium
Section: 1.5
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f(x):X__9
43. Determine if the discontinuity at x = 9 in the function |X_ | is removable.
lim f(x)= lim X=2 =1
Ans: x—0" x—0" |X— |
lim f(x)= lim — X=9 4
x—0* x—0" |X 9|
lim f(x)
So the limit x>0 does not exist and the discontinuity is not removable.
Difficulty: Medium
Section: 1.5
f(x)=i
44, In X—2 determine if the discontinuity at x = 2 is removable.

Ans: No, it is not removable.
Difficulty: Medium
Section: 1.5
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m oo o[
lim | cos| — |sin| = | |=
. Find the limit. *>** X X

A) 0 B) 1 C) -1 D) +wx E) -

Ans: A
Difficulty: Easy
Section: 1.6

_ 6sin?x
lim 5=
. Find the limit x>0~ 6X

A) O B)-1 C 1 D) 4o E) -0

Ans: C
Difficulty: Medium
Section: 1.6

sin(8x)
. Find the limit, *>°SiN(11x)
11 8

A0 B 8 0l D1 E +»

Ans: C
Difficulty: Medium
Section: 1.6

. 1-cosx
lim -
. Find the limit. x>0 6

A1 B)6 C) 0 D) +o E) -©

Ans: C
Difficulty: Medium
Section: 1.6

COsX

. Find the limit.x»>0 9
1

A9 B 9 CO0 D) +o E) -

Ans: B
Difficulty: Easy
Section: 1.6

Page 1



Chapter 1 section 6

| sinx
. Find the limit x>0 3

A) 0O B)y1 C)3 D) +o E) -
Ans: A

Difficulty: Easy

Section: 1.6
_ sin?8x
lim 5 =
. Find the limit *~0tan”11x
8

A)0 B 1 C 11 D) +o E) -
Ans: C

Difficulty: Medium

Section: 1.6

sin9x

im——m =
. Find the limit, *>0sin(-11x)
9 9

A0 B 11 ¢ 11 D) +n E) -»
Ans: B

Difficulty: Medium

Section: 1.6

: 8

lim tan—=

. Find the limit. x>0~ X

A 0O B) -1 C 1 D) o E) Doesnotexist
Ans: E

Difficulty: Medium

Section: 1.6

5
. X

lim——=

. Find the limit. x—03sinXx

A) 0O B) -1 C 1 D) +o E) -»
Ans: A

Difficulty: Hard

Section: 1.6
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11.

12.

13.

14.

15.

Chapter 1 section 6

Answer true or false. The value of k that makes f continuous for

3sin x
, X<0
f(x)= X
cosx+k, x>0 is 2
Ans: False
Difficulty: Hard
Section: 1.6

Answer true or false. The value of k that makes f continuous for
8sin x ’ <0
f(x)= X
cosx+k, x=0 is 7
Ans: True
Difficulty: Hard
Section: 1.6

. )
lim 30X —1 lim 2% —1

Answer true or false. The fact that x>0 X and that >0 X guarantees that

. sin?x

lim =1

=0 X by the Squeeze Theorem.

Ans: False

Difficulty: Medium

Section: 1.6

limx+3=3
Answer true or false. The Squeeze Theorem can be used to show *—0 utilizing
limx=0 lim3=3
x—0 and x—0
Ans: False
Difficulty: Medium
Section: 1.6

Answer true or false. The Intermediate-Value Theorem can be used to show that the
equation x° = cos x has at least one solution on the interval [-57/6, 5r/6].

Ans: True

Difficulty: Medium

Section: 1.6

Page 3



16.

17.

18.

19.

20.

Chapter 1 section 6

. [sinx X
lim +3[ - j
x—>0( 9x 9sinx /) _

4
A)0O B -1 C1 D 9 E w
Ans: D
Difficulty: Hard
Section: 1.6
f(x)= 8_
Find all points of discontinuity, if any, for 5—3sinx
T

A) 0 B) # C) 2r D) 2 E) Noneexist
Ans: E

Difficulty: Hard

Section: 1.6

. sin5x

lim =

x—>0 X

A) 0 B)y1 C)5 D) o E) Itdoesnotexist.
Ans: C

Difficulty: Medium

Section: 1.6

-
lim
x—0 7X

1
A0 B 1 C 7
Ans: C
Difficulty: Hard
Section: 1.6

D) 7 E) =«

limsinx = lim tan x
Xx—0 X—0

Ans: True
Difficulty: Easy
Section: 1.6
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21.

22.

23.

24,

Chapter 1 section 6

tan x

Find x>0 X
Ans:

sin x

. tanx . . sinx . (sinx 1 . (sinx),. 1
lim = lim £98X _ |im =lim| =2 || —— |=lim| =2 |lim| ——
x—0 X x—>0 X x—0 XCOSX x—0\ X cosx ) x—0\ X Jx—0\cosx

Difficulty: Easy

Section: 1.6
. sin2x
lim
Find x—0 tanx
sin 2x 2sin 2x
. sin2x .. . .2
lim = lim—X_ = lim—2X _—|im<=2
x—0 tanXx x—0 fanx x-o tanx x—0 1
Ans: X X
Difficulty: Medium
Section: 1.6
. sinx—tanx
Find x>0 sIn”X
sin x sin X
. sinx—tanx . cosX .. Cosxsinx—sinx . sinx(cosx—1)
lim —————=1lim — = lim — = lim —— =
x=>0  sIn” X x=>0  sIn” X x=>0  cosXsIn” X x—=>0  cosXsIn” X
(cosx-1) (cosx—1) (cosx—1)

lim ~—— = lim = lim =
x—0 COS XSin2 x X—>0cosx(l—coszx) x—0€0S X(1—cos x) (1+cos x)

; -1 ] -1 1
lim =lim———=—
x—0 COS x(1+ COSX) x-0 1(1+1) 2

Ans:
Difficulty: Hard
Section: 1.6

lim x cot 5x
Find x-0
. . XCOS5X . X . S5X 1
lim xcot5x = lim — = lim— = lim — ==
Ans: x—0 x—>0 SINSX  x-0SIN5X  x—»05s8in5X 5

Difficulty: Medium
Section: 1.6

Page 5
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Chapter 1 section 6

Iimsin 7X
CFind *° Yx

fim SOTX _ g N7sindTx J7 =47

Ans: X0 Jx x>0 AJ7x X—0

Difficulty: Medium
Section: 1.6

2

lim——
. Find *>0sIn3x”

x° . 3x2 .11
=lim———=Ilim===
2 3 3

lim 5
x—->03sin3x° x-0

Ans: X0sin3x
Difficulty: Medium
Section: 1.6

. 9
lim
_Find *—0 XCSCX

. . 9 . 9sinx

lim =lim = lim =
x>0 XCSCX X0 1 x—0 X

Ans: sin X

Difficulty: Medium

Section: 1.6

9

. sin3x
lim =
_Find x—0sin8x

3sin3x
lim s!n3x: . 3x
x—>08in8x  x—0 8sin8x
Ans: 8x
Difficulty: Medium
Section: 1.6

_3
8

. 2X
lim —
Find *—0COSX
Ans: 0
Difficulty: Easy
Section: 1.6
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30.

31.

32.

33.

34.

Chapter 1 section 6

) 12x°2
lim ——
Find x—> 0| 1—c0s“ X
Ans: 12

Difficulty: Medium

Section: 1.6

. 5X
lim
Find x—0C0S4X

Ans: 0
Difficulty: Easy
Section: 1.6

_sin®x
lim
Find x—0 tanx _
Ans: 0
Difficulty: Medium
Section: 1.6

] sin x

lim 5
Find x>0 X" +4x

] sin x . sin x

lim = lim

Ans:
Difficulty: Medium
Section: 1.6

lim 2x2 +sin12x
Find x>0 X

x—0 X x—0 X

Ans:
Difficulty: Hard
Section: 1.6

5 =lim
x—0 X° + 4X x—>OX(X+4) x>0 X

o 2x% 4sin12x 2%2
lim——=Ilim| —+

sin x

lim

1

sin12x
X

Page 7

|

x—0 X+4

= lim
Xx—0

|

2x%2  12sin12x
+

=1

1
4

X

12x

J:O+12=12



35.

36.

37.

38.

Chapter 1 section 6

sin25
lim 5
Find x>0 X
sin25 sin25 sin25
. . 7 . 7 1
lim = lim = lim =—
x>0  x2 x—0 49 X2 x50 49()(}2 49
Ans: 49 /
Difficulty: Hard
Section: 1.6
5+
cos| —+X
. 2
lim———~
Find x—0 9x .
9 T
CoS| —+X CoS| =+ X ]
. ( 2 ] . (2 j . =sinx 1
Iim———<Z = |lim—————< =1|im =—=
Ans: x—0 9x x—0 9x x—0 9X 9
Difficulty: Hard
Section: 1.6
t
, t#0
f(t) =< sin6t
Find a value for the constant k so that K, =0 will be continuous at t = 0.
1
Ans: 6
Difficulty: Medium
Section: 1.6
5t
——, t#0
f(t)=<sin3t
Find a value for the constant k so that K, =0 will be continuous at t = 0.
5
Ans: 3
Difficulty: Medium
Section: 1.6
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39.

40.

41.

42.

Chapter 1 section 6

sin11t

, t#0
f(t)=< b5t
Find a value for the constant k so that K, t=0 will be continuous at t =
0.
E
Ans: S
Difficulty: Medium
Section: 1.6
sin 7t
, t#0
ft)= t
Find a value for the constant k so that K, t=0 will be continuous at t = 0.
Ans: 7
Difficulty: Medium
Section: 1.6
tan 20
, %0
f(@)=< 50
Find a value for the constant k so that K, 0=0 will be continuous at 0
=0.
2
Ans: 5
Difficulty: Medium
Section: 1.6
40
—\ 0%0
f(0)=<tan30
Find a value for the constant k so that K, 0=0 will be continuous at 9
=0.
4
Ans: 3
Difficulty: Medium
Section: 1.6
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lim——
43. Find x—08X+sinX

. X . 1 1 1
lim —— = |im —— = ==
x—0 8X +Sin X x—>08+SInX 8+1 9

Ans: X

Difficulty: Hard

Section: 1.6

_sin®x
lim =
44, x>0 X

_sin®x .. [sin®x) . .
lim = lim sinx=Ilimsinx=0

x—0 x4 x—0 x4 x—0

Ans:
Difficulty: Easy
Section: 1.6
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