Calculus

Limits, Continuity Organizer

About f{x) ata:

About lim,_, f(x) .

Examples?
f(x) looks like?

f{a) is undefined, AND

lim__,, f{x) does not exist

fla)=P ,AND

lim,_, f(x) does not exist

fla)#=L , AND

I
L--.'

lim,_, f(x)

fla)=L , AND

lim ., f(x}=L




Given the foliowing graph, state for what values of x the function is discontinuous and state why it
is discontinuous at that point. Alse state what type of discontinuity it is and whether it is removable
or nonremovable. Explain how any removable discontinuities should be defined or redefined to

make the function continusus.

Removable (R) or | If R, what values
Why? Type Nonremovable makes it
? :
Where? (NR) continnous?
Find the value of k that makes the function continuous.
if x=~2
f(x)=
ifx=-2
. -4
At what points, if any, is the function f(x) =~_2L12 discontinuous?
X —-x-—
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Based on the graph evaluate the following.

1. }iﬁfﬁ fx)=_____ 1L xl_iga fx)=___
2, xlirgl+ fx)= 12. 3}-2,1 f(x)y=
3. ii_rggf(x): o 13. }(iirﬁlf(x)= —
4. limfx)y= 14, f6) = I
| 1
5, iglr}f(x)= _ 1sldimf)= NNy
6. limfoy= 16, f3) = |
7. !(%I;f(x): o 17. }in}lf(x)z S
8. f) = __ 18 f-)~ ___
9. f{O = 19. True or False: Elgg f(x) exists at every c on (1,3)
W 2= __ 20. True or False: £1_13c1 f(x) exists at every ¢ on (~2,1)
Evaluate the following.
21. !grglx = 22, xl_i)r_asqox = 23. 1:3215 = 24, ];i_r>%16

25. lim{12x + x* — 1) = 26 limBx-1) = __
2
27, lim 2 * = | 28, lim X X0
x-25 % + 7 x—3 x—3 -
. X+7 _ . .
29. lim—; = ) 30. lim(cosx sinx) =
x=-7w* — 40 X1 _
— 2 — —
31, im 329730 32, lim—2 =% =
x—30 X x4 9 ,\/; T
i 2 _
33. limx” -x+2) = 34. lim = x
X X—>- X




33,

37.

39.

41.

43.

44, lin_ll f{x), f(x) =

H_Ifll fx), fix) =

(a graph may help)

1-2x, x<1

x—3, x>1

x+2, x<=—1

Xz, x>1

(a graph may help)

36.

38.

40.

42.

45, Suppose hng f{ix)=2 and 1111;1 g(x) = -5, find the iin}3[f(x) —2g(x)]

i
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Find the limits.
) 1
1. lim X+ =
K30 ¥ —
3 lmoo 2
oo X + 5
2 —
5. X o2x43

%o 3x -]

~3x* - 6x* +4x -3

7. 1 :
e —2x% 4 5x
o lLim (-3x—1)-2x+4)~5x-3)

2
11, lim - 2X+D

xowo (x - 3)(x +5)

13. Iim

X—s—oo SXMS

15. lim ;§+§

i

17. lim(— 3 + 6]
X0 X

x> (- 6x—1)(~2x +3)

3x2+6x°

X—>0

2 2W
19. i 3x% 2x+5'8x3 6 _
Sx'=Tx+6 3x°+1

Name:

10. lim — > =
o (X7 + )X -1)

12.
14.

16.

20.

. im

. 2x+7
lim 5 =
K->l X u— X

tim 2x* —-X+35
x-w 5x° +6X—1

3x? - x +1
m——— =
x>0 X +2x° =7

im (3x-2)2x +4) _

ko (2% +1)(x +2)

3% —4x +1

lim—;
e xS —x+11

lim -&—>=a

L

X X2 -
P ] E m§u

X 4

X

1im(3 - x3) =

X3 o0

3xx +3x+1

Tx

Sx+3  5x—1

(5){—3)
n 2x +4
m —-—-

x> [ 10x -+ 6
6x~2

X—ron

(4}(—1 —3x—4

2x* +1

]:
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Evaluate the following.

1. Iiml=
=07 X
4. limo=
X-—-)DOX
7. Iim 3X_1=
oo Jx 4+ ]
10. lim 21 o=
xse xt ]
2
13, 2o
X—>oD X
16. lim— =
)\—iwx
2
19, tim XL
rare——) X_}
22. lim——=
X—)OQX_

25, im(5x—1)=

x—=0"

28. lim &=

31. lim

34. im 3 =

37, lim(2-x%)=

X—>—0G

40. hm (2-x)=

X——o

. —4 _2 -5
- 43, lim -XTZ—"-L_G:
xo—e X704 4y

2.

11.

14.

17.

20.

23.

26.

29,

32,

35.

41.

44.

x—0*

lim

x—2*

Name:

X

xX+2

. S5—x
lim =
X X
1
2
e
__+_

3. liml=
x—>0X
6. lim2— % =
xvo 5x +1
4
9. lim 2% 3 -
x=-m Sy 4 x7 —8
iz. limi=
x—)wzx
2_
15, [ 31
X200 X‘—4
2
18, lim —2° =
x5t x —5§
21. lim3=
24, Iimﬁ_:
=0 %" —12x +3
2 —

27. limf—*—gw*:
Coxme oy 1243
2_

130. Hmhxwiwﬂm
=22 X" +X—06
2
33. ﬁmﬁ_ﬂ‘ﬂ,—_
-2 x° +xX—6
2_

36, lim X~ F4
Rl GEE S o i

39, lim ——=
x—>3'x—3
. 2
42, lim =
XD W e
45. lim| 2 3+ &1 )f
L\ -2x+4




