Calculus Maximus WS 1.1: Lim&sContinuity

Name Date Period

Worksheet 1.1—Limits & Continuity

Short Answer. Show all work. Unless stated otherwise, no datou permitted.

1. Explain in your own words what is meant by the els'[qxutallim2 f (x) =4. Is it possible for this statement
X

to be true and yef (2) =5? Explain. What graphical manifestation woufldx) have atx=2?
Sketch a possible graph df(x).

2. Explain what it means to say théim f (x)=3 and lim f (x)=6. What graphical manifestation

X-1 X-1

would f (x) have atx=1? Sketch a possible graph &{x).

3. Explain the meaning of each of the following, tteketch a possible graph of a function exhibiting th
indicated behavior.

(a) )!ijwjzf(x)=w b)(XIir_r;)+g(x):—w.
X2 +x-20 . . .
4. For f(x) =T16' algebraically determine the following:
(@) f(4) (b)im f (x) (c)im f(x) (d]im4f ()
X4~ x4t X -
(e) lim f(x) lim f(x) (@m f (x) (h)im f (x)
X——4 X0 X-1 X--1
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2
5. Using the definition of continuity, determiné@ther the graph of (x) =% is continuous
X +2x° = 3x
at the following. Justify.
(@ x=0 (b) x=1 (=2
-x?,  x<C
6. For f(x) =40.001, x= (, algebraically determine the following:
JX, x> C
(@) f(0) (b) lim f(x) (c) lim f(x) (d) Iimof (x)  (e) continuity of at x=0. Justify.
X-0" x-0" X—
7. Evaluate each of the following continuous fims at the indicateg-value:
. : _ . X — : 85 _ ~,,45 11_ —
(@) gllrplr sing = (b) lim 2" = ©) |X|£n0(57x 2x%5+ 100¢1- 99999 + )5
6
8. Evaluate each of the following:
(@) lim tanx= (b) lim tanx= (c)im tanx =
X L X ]—T+ x-2
T2 T2
: -2 : -2 . =2
d lim —= e) lim —= f)lim —=
( )xq—S_X+5 ( )xﬁ—5+ X+5 ()x_>—5x+5
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9. For the functiom whose graph is given at below, evaluate the fahgwif it exists. If it does not exist,
explain why.

@ty ()= @m, (5
(d) lim f(x)= (e)im f(x)= (fim f(x)=
X--9 x--9% X--9
(9) What are the equations of the vertical asyngstdt
10. A patient receives a 150-mg injection of agdewery C(‘E)
four hours. The graph at right shows the am(m(‘tt)
300T

of the drug in the bloodstream aftdrours.

Approximate lim C(t) and lim C(t), thenexplain
t-12" t-12

in a complete sentence the significance/meaning of 5
these one-sided limits in terms of the injections a /50
t =12 hours.

—
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11. (Calculator Permitted) Sketch the graph of the functidn(x) = in the space below, then

1+ 2%
evaluate each, if it exists. If it does not exéstplain why. Name the type and location of any
discontinuity.

(@) lim f(x)= (b))![rg+ f(x)= (c)xiin0 f(x)= (df (0)=

X-0

12. Using the definition of continuity at a poidiscuss the continuity of the following functiodustify.

2-X, x<-1

f(x)=1x, - kKx<:
(x—l)z, x=1
3ax—-b, x<1
13. Forf (x) =35, x =1, find the values o andb such thatf (x) is continuous ak =1. Show
2ax/;+b, x>1

the work that leads to your answer.

Page 4 of 7



Calculus Maximus WS 1.1: Lim&sContinuity

14. (Calculator permitted) Fill in the table for the following function, thause the numerical evidence (
to 3 decimal places) to evaluate the indicatedtline sure you're in radian mode)

sin( )

f(x)=

X -0.1 —0.01 —-0.001 0 0.001 0.01 0.1

ey

Based on the numeric evidence abdive, f (x) =

Xx-0

Multiple Choice: Put the Capital Letter of the correct answehmmblank to the left of the number. Be
sure to show any work/analysis.

15. lim ( —1j=
X-0~ X
(A)1 (B) 2 (Cyoo (D)0 (E}

3-Xx,x#1

_____16. Findim f (x) if f(x)={1 <= 1

X-1

(A) 2 (B) 1 (cg (D) 0 (E) DNE

17. For which of the following doda'en4f (x) exist?
X >

9 I. 9 .

>k ek -
N4 4 v
graph of f () graph of f (x) graph of f ()

(A)lonly (B)llonly (C)lllonly (Dlandllonly (E)Iand Il only

In X, O<x< 2

18. Iff (x) = , thenlim f (x) is
(%) {lenz, 2<x< 4 X2 ()
(A) In2 (B)In8 (©)Inl6 (D) 4 (E) nonexistent
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Use the graph off (x) above to answer questions 19 - 22.

_____19.lim f(x)=

X7

(A) 1 (B) 2 (Cy1 (D) 4 (E) DNE

20. lim f(x)=
X-0

(A) 1 (B) 2 (Cy1 (D) 4 (E) DNE

21. !(iinzf (x) =

(A) 2 (B) 3 (Cy1 (D) 4 (E) DNE

22. Which of the following regardinig(x) at x=5 true?
I.lim f(x)=3

Il. Ti;ri f(x)=f(5)

IIl. f (x) is continuous ak =5

(A)lonly (B)llonly (C)landllonly @) Ilandlllonly (E)I, I, and Il
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ae*+b, x<0

23. Iff (x) =<4, x =0, then the value df that makesf (x) continuous ax =0 is
bx—-2a, x>0
(A) 2 (B)-2 C) 4 (D) 6 (E) soch value exists

24. 1ff (x) -1 and lim f(x) does not exist, thek =
X—2 X (~k+1)
2

(B) 3 ()1  (D)-2 (E)-1

X2

25. The functiorf(x): X x#0

0, x=0

(A)is continuous for atk

(B) has a removable point discontinuityxat 0

(C)has a non-removable oscillation discontinuityxat O
(D) has an non-removable infinite discontinuityxat O

(E) has a non-removable jump discontinuityxat O

2
X< =X
26. Iff(x): ox X#0 is continuous ak=0, thenk =

K, x=0

w-1  ®5  ©0o  ©  @©1
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