Calculus Maximus WS 1.1: Limits & Continuity

Name d< M/é/- Date Period

Worksheet 1.1—Limits & Continuity

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

2
I.DExplain in your own words what is meant by the equation lirr% f (x) =47 Is it possible for this statement

to be true and yet f (2) =57 Explain. What graphical manifestation would f (x) have at x=27?
© Sketch a possible graph of f (x)

®‘mi Uit o K Opproaciss 2 Hom bothAdss -t fuckine (y) vatue approochis 4.
@ Ys $(2)=5 while also Limotin) -4 . $) would ot o vewoveable. pot: diet. (oo hv) ot (2,4)

A2
51 P}/ f)

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

x—1" x—1t

would f (x) have at x =17? Sketch a possible graph of f (x)
© Rsx approoches | (Howtie k) the Juction () value approaches 2 As % ppproaches | (Awm the nSWt)‘t‘ML funein
(y) valw appronchus L.
® $x) woutel hat & non- removeable. Juwp &mw% ot x=L.
b4 o
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3. Explain the meaning of each of the following, then sketch a possible graph of a function exhibiting the
indicated behavior.

@ lim, f(x)=e () lim g(x)=~.
T MIEM.« {’ IWONOE(S As % approncies -3 (Bos e i m
withsit oound on. bobk 51dS pPIMOS -3 (o v
o % = -0 bi) es aR ek K2, The funchio. i dasreasing uitont: bownd

gw‘) oS o VI ot e =-3
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4. For f(x)= %1620 , algebraically determine the following:
x -—
@ f(4)= L0 20 o) lim 7 (x) = ] (©) lim f(x)-1 (@ tim £ (x) - £
- 2 Py) - et ) o> Lt F1) = . P
= e (e (74 Laal i
fir)= XS ety
XY '}41( _ws
MLLH;%) 7“:‘)'2‘#' ") (DT
(©) lim f(x) =Due (® lir(r)l_f(x)=§ (g) lim f(x)= ¢ (h) lim f(x) =4
o *
g\ ~H*S 1 7 -
‘P( "‘0 yrgww - (l) WW@X"'O' towk ot %= | -:E'k)@ %—_L\
_ ) B . - (F+0)-50 -1)= OOV en-o0
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Calculus Maximus

WS 1.1: Limits & Continuity
2
5. Using the definition of continuity, determine whether the graph of f ( ) = % is continuous
X" +2x°=3x
at the following. Justify. ‘2(’)&\ Sxlxe)
(e +X)
(a) x=0 (b) x=1 (c) x=2
- (Vy+|
-‘?‘Q-DNE -P(l\ﬂ) NE ‘N,‘L) :(LTK)('I:\\) :—:-
S Fo)=dNE . Siee F(1)=DNE, liwm )= £
F10) 1wt towke ok . x>2
m_t W P)is et conk ok C 322 P
%—O. M‘:‘ ..6"\“-5 s, Jx_\i
towk. ok X7Q).
—xz, x<0

6. For f(x)=40.001, x=0, algebraically determine the following:

\/;, x>0
(a) £(0) (b) lim f(x)

(¢) lim f(x) (d) limf(x) (e)continuity of fat x=0. Justify.
x—=0" x—07 x—0 .
N 3 S omue OF0.00)
=0.00l f;)tv) = Jo =0 P s not ot et =0,
- I

7. Evaluate each of the following continuous functions at the indicated x-value:

(a) lim sin@=sin's  (b) lim2* = 2064 (©) 1irr(1)(57x85 ~2x* +100x'1 ~99999x +5) = &
0_)771 x—> x—>
= =1
N z o 1)
towt | towt!

8. Evaluate each of the following:
(a) lim tanx= oo

(b) lim tanx=- o (c) lim tanx = DNE
/4 - _);r x_)z
St T e ® ke ey PAE
st —c0 ¥ Q
. . -2 . =2
(d) lim =00 (e) lim =-0oQ () lLim = DNE
x—>_5~ X+5 x5t X+5 x—>-5x+5
s\ H
;70 o ¢0
a e
K--§ K;‘S—
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Calculus Maximus WS 1.1: Limits & Continuity

9. For the function f'whose graph is given at below, evaluate the following, if it exists. If it does not exist,
explain why.

f0

& @

- !
! | c ] A
A T A
L B —5\}- 1Lz s\3/9 ¥
: : _2+ : ;
l' " T : :
' : S5+ . :
) ‘ 1 X
: N, J : h
(a) }Ciggf(x)= oQ (b) }cig;f(x)=r O (c)ggn}4f(x)= - O
(>R >V (VR
(d) lim f(x)= o0 (e) 1im+f(x)= - 63) 1Lm9f(x)= DNE
T (dNE) =9 (dNE) .
(- o £0)

(g) What are the equations of the vertical asymptotes?
VAot x=-4 x=-4 =% g7

10. A patient receives a 150-mg injection of a drug every C (“A t

four hours. The graph at right shows the amount C (t)

of the drug in the bloodstream after ¢ hours. 300

Approximate lim C(t) and lim C(t), then explain c\‘
t—12" t—12%
in a complete sentence the significance/meaning of
these one-sided limits in terms of the injections at /50
t =12 hours. .
um Lb)=0  uw UE)=%00
1 =177
The Wjevhion o w4 128 oy
tovers e unctwvtvakim. od
th Oruy w At Blovdotmpm, b
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Calculus Maximus WS 1.1: Limits & Continuity

1
1+2%C

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

evaluate each, if it exists. If it does not exist, explain why. Name the type and location of any
discontinuity.

| P(x) s O juwp(® =0

(a) Tim /(x)=| (b) lim f(x)= O © lim/(x)=DNE (@) /(0)=PrE

x—=0" x—0%t

12. Using the definition of continuity at a point, discuss the continuity of the following function. Justify.

L'l 2-x, x<-1 x=1
fmx:;'s f(x)=1x.,  -lsx<t  #10-0
-~ _ .
N> - " (x—l)z, x=1 t_“:\fl"‘\= |
S Gine -1 43 Pa)is o ,
ik ok @ K =-| oS 0% 1 fwyis
Wt ok @ =1
3ax-b, x<1
13. For f(x) =35, x =1, find the values of a and b such that f(x) is continuous at x =1. Show
2a\/;+b, x>1
the work that leads to your answer. ) .
£()=S  Tolbe tmk @] aud: b $19- (1) um fix)
<ardi 71t
Lin $i)-5 lins D)6 TR L
ad >+ - S - <l
b 3oxb S Y v 200 )=} s e
X7\ ogbwg“m ws So = 10 40t x> |
- L= 'Stk @l
500 =S AR+b =5 Qb = S
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Calculus Maximus WS 1.1: Limits & Continuity

14. (Calculator permitted) Fill in the table for the following function, then use the numerical evidence (
to 3 decimal places) to evaluate the indicated limit. (Be sure you’re in radian mode)

f(x) _ sin(3x)
X
X -0.1 -0.01 -0.001 0 0.001 0.01 0.1
F(x) | 20ss | 2999 | 2449 | mae 2 qaq 2944 | 24sS

Based on the numeric evidence above, lim f (x) = 5
x—=0
Multiple Choice: Put the Capital Letter of the correct answer in the blank to the left of the number. Be
sure to show any work/analysis.

_E 15 1im (1_l)= ) T)‘_L

x—=0" X

ey W1 B2 ©== @0 (E)

el 3-x, x=1 9
L16.Flnd hmf(x) 1ff(x) { )W \AV\N-}{/)Q

x—1 1,

(E) DNE

2 (B) 1 (€) % (D) 0

T 17. For which of the following does lim f ( ) exist? if hmﬂ')) Lim qt\ob
- x4 x-U A4

L II. Y 111

K
graph of f(x)

graph of f(x)

(A)Ionly (B)Ionly (C)IIIonly I and [T only (E) I and III only

hQ bim. $x)-\n2 1; Lim i\/x\ Ll
, then lim £ (x) iU A>UY

X ln2 2<x<4or) \ g*—ﬂ
@ nonexistent

In x, O<x=<?2

B s 1 f(x)= {

(A) In2 (B) In8 (C) In16 (D) 4
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Calculus Maximus WS 1.1: Limits & Continuity

Use the graph of f (x) above to answer questions 19 - 22.

19 timf(x)=

x—7

(A) 1 (B) 2 @ -1 (D) 4 (E) DNE

D 20. lim f(x)=

x—=0"

(A) 1 (B) 2 (C) -1 4 (E) DNE

€ 21 limf(x)=
x—2
A)2 (B3 (O -1 (D)4 @DNE

1) 22. Which of the following regarding f (x) at x =5 true?

I lim f(x)=3><

x—5"
L lim f(x)=£(5) v
x—5F

L. f(x) is continuous at x =5

(A)Ionly (B)Ilonly (C)IandIlonly (D) andIlonly (E)L IL and III

Page 6 of 7



um ae'%.pb :(_‘ = l\m P‘x-ﬁ&
x=0

Calculus Maximus x’» 0- WS 1.1: Limits & Continuity
x avb=Y4 - 2a=Y
ae” +b, x<0 Hrb-u -0
i y 23.If f(x) =44, x =0, then the value of b that makes f(x) continuous at x =0 is
bx-2a, x>0 b=bv

(A)2 (B) =2 (C) 4 6 (E) no such value exists

and lim f ( x) does not exist, then & =
x-=-2 x—(=k+1)

(A) 2 (B) 3 €)1 (D) -2 (E)-1
) s VAP =

/)E*l‘;-;\'ﬂ=bk\€ -k+\=d
2 e
X &
LZS. The function f(x)= 7,x¢0 ho

vd w
is continuous for all x \/

(B) has a removable point discontinuity at x = 0
(C) has a non-removable oscillation discontinuity at x = (
(D)has an non-removable infinite discontinuity at x =0

(E) has a non-removable jump discontinuity at x =0

x2—x

B 26. If f(x)= 2x *#0 45 continuous at x =0, then £k =
k, x=0

1 1
w-1  @B-;  ©0 ©®5  ®!

D) hu@r=0 ot .
—ax 9 3
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