Continuity Practice ... Set 3

For #1 - 5: Find the following Trigonometric Limits

3. lim 32X = 2. lim & = 3. lim 223 =
x—=0 X x—=0 x x—0 3x
4. lim2E o 5. lim 222% =
x—=0 X x—=0 5Xx
For #6 — 7: Multiple choice. The graph of the function f is shown below.
.
6) For what value(s) of a does lim f(x) = undefined? [
X—=a
A) Oand-2 -
B) -2and 5 1
C) land 5
D) -2.0.and 5 | — e T~ | .
2 - O 1 /7 3 N
, 0 || |
7) For what value(s) of a does lim f(x) =-17
x-a Graph of [
A) 0 only
B) 1 only
C) 5 only
D) 0.1.and 5
Solutions:
1)1 2) 0 3) 1 4) 5 5) /g 6) D 7) B
2.6 wk Do all work on your own paper!

For #1 — 8, discuss the continuity. If a discontinuity exists, then describe the type of discontinuity and its
physical feature on a graph.

zZ_g ) |lx—3|
D f) =50 2) g(0) ==

) 3Ix—2;x =3 L (sin3x;x <0
3) h(x) = {51‘2 —e*3.x=<3 4) ply) = {\'2 —4x;x >0

2
x—2:x =1 X284

3 = ! ) = r
5) ax) {61' -Zx=1 6 dx) { J‘fé x = —4
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7) on the open interval (-4, 5) 8) )
¥
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For #9 — 11: Use the definition of continuity to decide if f(x) is continuous at the given value of x.

x2-4

;o ox <2

x+2 xx>1 —2x;x < 2
Nfw=1 % oz wiw={TT0  wro={ 252

lx —4|—2; x>2

For #12 — 14: Find the constant a. or the constants @ and 5. such that the function is continuous everywhere.

3y <2 2; x=-1
12) h(x)z{ 5 13) f(x):[ax+b; —1l<x<3
ax“;x > 2 2. x>3
xZ+3x+2
14) g(x)z{ prrant i
a;x =—1

For #15 — 16: Does the IVT guarantee a zero in the function over the indicated closed interval? Why or why
not?
15) f(x) = x*+x—1,[0,5] 16) q(x) = x* —6x + 2,[—-1,-2]
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Answers

Removable discontinuity (hole) at x = 3; non-removable discontinuity (VA) atx=1
Non-removable discontinuity (jump) atx =3

Non-removable discontinuity (jump) atx =3

Removable discontinuity (hole) atx=0

Removable discontinuity (hole) atx =1

Continuous everywhere_(n-o diécontinuities)

Removable discontinuity (hole) at x = 3: non-removable discontinuity (jump) at x = -2

Removable discontinuify (hole) atx = 1; non-removable disconti.nuity Gluni)) at x = -1; non-removable discontinuity (VA) at
x =0... note that there is also a hole at x = 0 from the right side.

Not continuous; ligl flx) = ligl f(x) = f(2).(You must provide numerical evidence)
x—2— x—2+

10) Continuous: liIP h(x) = 1ir}1 h(x) = h(1). (You must provide numerical evidence)
x—=1— x—=1+

11) Not continuous; h(2) is not defined: lim h(x) = lim h(x) = h(2).
x—=2— x—=2+

12) 2 13)a=-1;b=1 14) 1

15) Yes; Because f(x) is continuous on the closed interval [0, 5], f(0) = —1 and f(5) = 29, and 0 is between -1 and 29, by the

IVT, f(x) must equal zero at least once on this interval.

16) No; 0 is not between f(—1)and f(—2), which have values of 9 and 18, respectively, and so the IVT does not apply.
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For #1 — 15, find each limit, if possible.

—3x?+5x%+10
x?,

1) lim

X—0oo

. Tx2+2
4) lim -

x—oo X5

13) lim ———

x——co V4x2-3x

—3x24+5x3+10

2) lim =

X—0C0

- . x242
5) lim
x—o0 —2x2—1

8) lim =—

x—o00 10—8x

2_
11) lim 2=

x—oo 3—2X

14) lim 227

x—oo 4-3x

—3x?+5x%+10
x3

3) lim

X—00

. 2x3 45
6) lim
x——oo 3x3-1

6x—1

9) lim

x——oo 10—8x

. 5x
12) Jll—l}c}: Vax2-3x

- . 36x2-Tx
15) lim ———
x——oo 4-3x

For #16 — 18, identify any asymptotes and the x-coordinates for any holes for each function.

=z — Zxi4 _ x*-3x-10
16) y =— 17) f(0) ===, 18) glr) = =22
19) lim it c:)sx—zx 20) lim sinx cos x
x—0 x<—2 xa[)—x
A) —1 B) 0 C) 5 A) -1 B) 0 o) 1
D) 1 E) nonexistent D) = E) nonexistent

21) lim (—x17_3x+2)

X—00 4Inx

24) For which of the following
does Ll_l}l f(x) exist?

A) Ionly

B) II only

C) I only

D) Iand IT only

E) Iand III only

22) lm (%) 23) lim (—:;x)

X—o0

I y oL Y o y /
-
1 1 1
n - + + + X
o 1 4 ! oF 1 4 * OI 1 4
Graph of f Graph of f Graph of f
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Answers
= 1 2 2
1) DNE () 2) 0 3) 5 1) 0 5) =3 6) 3 7 5
§) —= 9) -2 10) 0 11) DNE (-0) 12) 2 13) -2 14) -2
4 4 =l 5 2 2
15) 2 16) VAatx=1: HAaty=-1 17) holeatx=-2; VAatx=2; HAaty=0
18) holeatx=5: VAatx=-5HAaty=1 19) A 20) C 21) DNE () 22) 0

23) DNE (—)

24) D
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Ch 2 Review Worksheet: Do all work on a separate piece of paper. No calculators are allowed
unless a problem is marked with an asterisk. Show all work for credit.

¥
\ 1) Use the graph shown of f(x) to find each limit, if possible.
LA a) limf(x) b) lim f(x)
x— x——
/ O lim f(x)d) lim f(x)
JAVARY/
o —0 For #2 — 6, find the limit, if possible
. [f— +2
/_2 5 5 > X 2) llm Vx +2 3) l_1’r£1 t2 "
+ 4) lnn‘“x_ﬂ 5) lim—=%
x—0 x x—=0 X
6) lim

x—m/4 tanx

7) Given that lim f(x) = — > and that lim g(x) = 2, find lim[f (x) + 2g(x)].
x—=C 4 x—cC 3 X—=c
8) Given that f(x) = 3x? and g(x) =

values of x where g(f(x)) is continuous.

9) Find the limit, if possible: lim - vz 2 10) Find the limit, if possible: lim 3]

x—4 X—4 x—3~ X3
) 2)2ifx <2
11) Find lim f(x),where f(x {(x
) lim £ (x) fx) = 5 ifx 2
Vx—1ifx <1
x+1 ifx>1
x»P+1ifx<1

13) Find Li_r)r}f(x),where flx)= {% (x+3)ifx > 1

12) Find liril g(x),where g(x) = {
x—1% .

24
14) Determine the intervals on which the function is continuous: f(x) = %
15) Determine the value of ¢ such that the function is continuous everywhere:
h(x) = {'x+3, x<2
cx+6, x>2

16) Given that f(3) = 7, explain why you cannot conclude that lillg flx)=7.
x—

17) Explain why f(x) = 2x3 — 3 must have at least one zero on the interval [1, 2]. Do not use a calcula
3x%-6x
2_4 B

18) Write the equations for any horizontal and vertical asymptotes: a(x) =

x2+2x+1

*19) Find the limit, if possible: ]iril -
x—1" -
2x%+x+1

*20) Find the limit, if possible: lim
x—»—2- x+2
sin4x

21) Find the limit, if possible: lin[1)
X—

X
22) Use the definition of continuity to decide whether or not f(x) is continuous at x = 5.

_(x2+In(6—x)—2, x<5
f(x-)_{ 2x+13, x=5
23) Use the definition of continuity to decide whether or not g(x) is continuous at x = -2.
90 = {'x3 +4, x< -2
o 2x, x>—2

24) Find the limit, if possible: llm

25) Find the limit, if possible: lim > —>

32+5 r——oo 4x+5
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. [x2 . —17

26) lim R 27) lim ol

x——oo —2X x—00 3x2 +20

5

28) lim — -

x—00 9X ) . J.\"' L ox<3.
29) At x =3, the function given by f(x)= lﬁ ) is

x-9, x=3

A) undefined but not continuous B) continuous (and thus defined)
C) defined by not continuous D) undefined by continuous

30) If lin; f(x) = 7 then which of the following must be true?
X—

A) fis continuous at x = 3.
B) fis defined at x = 3.

C) Both A and B.

D) Neither A nor B.
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Answers
la) 1 1b) DNE 1c) 3 1d) o (DNE) 2) /6
3) _% 4) % 50 6) T 7) %
8) (=, —5)U (=5,5) U (5©) 9) i 10) -1 11) 0
12) 2 13) 2 14) (—,1) U (1, ) 15) —=

16) We do not know what the fumction is approaching from the left and right sides, so we cannot make a
conclusion about a limit.

17) Since the function is continuous on a closed interval, f(1) is negative. and f(2) is positive, by the IVT, the
function must cross the x-axis, and thus have a zero on this interval.

18) HAaty=3: VAatx=-2 19) —co (DNE) 20) —o» (DNE) 21) §
22) Yes, f(x) is continuous at x = 5 because lil‘él flx)= lirél+ fx)= f(5).
X—57 X—
23) No. f(x) is not continuous, because it is not defined at x = 2.
2 o 3 1
24) = 25) —= 26) = 27) 0 28) o (DNE)

29) B 30) D



