2.2		AP Calc

2.2 – day 2 – Extra Practice
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CHAPTER 1 Limits and Continuity

| Exercises 1.2

il 24, i @

1. Find: (a) hm f(x), (b llm f(x), and(c) lim f(x), 23. llm m—l x—2 e
for the mncllon [ whose gmph is shown in Flgune 1 9. ’ 5 !
, SR A Thim ===
25, lim = =1 /X335
2
1243t . (541)2 _
MO EmE 28, lim (s~
27 '1—1_% (t+ 2)2 —(t— 2)2 = s—0 s )
b VeV SON ]
29. yl_lpl y2—1 x—>—1 x4 |
4@ X3
x 4
Figure 1.9 31. ‘ll_fflz =agy 2 Yllf}; X135
2. For the function y = g(x) graphed in Figure 1.10, ﬁ.nd each 1 4 1
of the following limits or explain why it does not exist. 33. lim ( - > 34. lim ( ol
(a) ]im] g(x), (b) lim2 g(x), (¢ lim3 g(x) r2\x—2 x*—4 x—>2\x—2 m
X=> xX—> =2
> m \/ D= 36, lim 22— 1S
V=) J e D
) 2 * x>0 x—>0 x
: x+h)— fx)
The limit llm}) ﬁ—— occurs frequently in the study
h—

of calculus. (Can you think why?) Evaluate this limit for the
functions f in Exercises 37-42.

Figure 1.10 3. fx) =x* 38. f(x) =3
In Exercises 3-6, find the indicated one-sided limit of the 39. f(x) = 1 40. f(x) = L’
function g whose graph is given in Figure 1.10. & 2
3. lim g(x) 4. lim g(x) 1. f(x) =Vx 2. f(x)=1/Jx
R ekl Examine the graphs of sin(x) and cos(x) in Section P.6 to
h lin‘1 g(x) 6. lil;l g(x) determine the limits in Exercises 43—46.
v— 3+ X—3—
In Exercises 7-36, evaluate the limit or explain why it does not 43. lim sinx 44. lim cosx
exisl. x—m/2 x—m/4
7. lim (2 —4x + 1) 8. lim 3(1 — 12— x) e I R linsin ¢
= x—>2
5 [l 47. Make a table of values of f(x) = (sin.x)/x for a sequence
9. lim x+3 10. lim 4 of values of x approaching 0, say +1.0, £0.1, +0.01,
=3 +6 1~ =did gl +0.001, 0.0001, and 40.00001. Make sure your
W] o calculator is set in radian mode rather than degree mode.
11. lim - 12, lim - Glicss thevalie of Iim Flx
‘211] — A uess the value of .‘ll_—n(l) f(x).
v —6x+9 v+ 2x 48, Repeat the Exercise 47 for f (x | —cosx
13. lim ‘_t) 4. lim ——= f@ 48. Repeat the Exercise 47 for f (x) = ST
-3 e = —-=2 X — : 7 P i
e : i In Exercises 49-60, find the indicated one-sided limit or explail
1 . 3h+4n? why it does not exis
15, lim ) 16. Illm)’lﬁ—"‘ Y 1 coes not exist.
h—24 h—0 h=—h 49. liqx O 0. llm TR
. Ja=3 . o VA+h-2 Sz x—>2+
17. lim 18. lim ——= 5
=) X - 5L lim 2% 52. lim V2Z-x
-2 -t 08
(x —7)*" 5 =
_ 20. i -2 . /
19. \luv\.n: — ‘1,11} lx =2 53. ‘lm:) s, 54, lill)l Vi3 —x
prare S50
- x—2 22 i B2 : T
21. \h“\‘. — 22 ‘le. e S5. ‘!_X'X(IJI‘ \/ﬁ 56. lim x> —X

v—0+
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57. lim l': = al 58. lim It
XA = X=>a$ x< — (12
.\'7 4 _\'2 -4
59. lim 60. lim
o= B9 124 |x + 2|
Exercises 61-64 refer to the function
x—1 ifx <—1
f@)={x*+1 if-1<x<0
x4+ rr)2 X = 0

Find the indicated limits.

61. lim f(x) 62. lim f(x)
e b= x—=>—14
63. lim f(x) 64. lim f(x)
=0+ x—=0-—
65. Suppose limy 4 f(x) =2 and limy_4 g(x) = —3. Find:
li x)+3 im xf(x
(@ lim (g(x) +3) (b) lim x7 (x)
2 2 g(x)
1 X d
(© lim () @lim ST
66. Suppose limy ., f(x) =4 and lim,_,, g(x) = —2. Find:

@ lim (f () +g(x)) (®) lim £(x) - g(x)

(©) lim 4g(x) @ lim £()/g(x).
67. 1f lim 28 =3 (x) =3, find lim f(x).
X2 x—2
68. i f(z) —2, find 11m f(x) and 11m f( )
-0 Xx

Using Graphing Ultilities to Fmd Limits

Graphing calculators or computer software can be used to
evaluate limits at least approximately. Simply “zoom” the plot
window to show smaller and smaller parts of the graph near the
point where the limit is to be found. Find the following limits by
graphical techniques. Where you think it justified, give an exact
answer. Otherwise, give the answer correct to four decimal
places. Remember to ensure that your calculator or software is
set for radian mode when using trigonometric functions.

The graph of

N 71, lim
Jim e f—l_‘l
[~ RES

SECTION 1.3:  Limits at Infinity and Infinite Limits 69

sin x sin(2m7.x)

69. lim —— 70. lim ————
- =0 X - v—0 8in(3m.x)
sin /1 o =A%

TN 0 il

On the same graph plot the three function y = xsin(1/x),
y=x,andy=—xfor-02<x<02,-02<y <02
Describe the behaviour of f(x) = xsin(1/x) near x = 0.
Does limy—¢ f(x) exist, and if so, what is its value? Could
you have predicted this before drawing the graph? Why"?

Using the Squeeze Theorem

74. 1 /5— 222 < f(x) <
lim f(x).
x—=0

S5—x2for—1 <x <1, find

F5If = x2< g(x) < 2cosx for all x, find ]in(l)g(.r)‘
K=R

76. (a) Sketch the curves y = x> and y = x* on the same
graph. Where do they intersect?

(b) The function f (x) satisfies:

ifx <—lorx > 1
if—1<x<l

{x2 =filo) =i

e ="fi() =7

Find (i) lim f(x), (i) im f(x), (ii) lim f(x).
x—>—1 x—0 x—1
77. On what intervals is x'/3 < x3? On what intervals is
x1/3 > x39 If the graph of y = h(x) always lies between the
graphs of y = x!/3 and y = x3, for what real numbers a can
you determine the value of limy_,, £ (x)? Find the limit for

each of these values of a.

1 1
*78. What is the domain of x sin —? Evaluate lim x sin —
G 5

x—0
*79. Suppose | f(x)| < g(x) for all x. What can you conclude
about lim,—, 4 f(x) if limy—, g(x) = 0? What if

limy—q g(x) = 3?

. In this section we will extend the concept of limit to allow for two situations not
covered by the definition of limit or one-sided limit in the previous section:
i) limits at infinity, where x becomes arbitrarily large, positive or negative;
ii) infinite limits, which are not really limits at all but provide useful symbolism for
describing the behaviour of functions whose values become arbitrarily large,
positive or negative.





