Calculus

Write your questions
and thoughts here!

1.15 Limits at Infinity and Horizontal Asymptotes m

Horizontal Asymptotes: (End-behavior)
What does the y-value approach as the x-value approaches negative infinity AND
positive infinity? Does it approach a specific number, or is it growing without bound?

Basic Rules for Horizontal Asymptotes:
not as big _

rows faster means =
g super duper BIG number!

BIG number!

fast, then ha
st, then you have BIG number!

If the numerator and denominator grow

BIG number!

grows faster than the denominator, then you have ——— =
not as big
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First, you need to recognize which functions grow faster as x-values get larger and larger.

Rankfastest | r) | x=1 x =10 x = 100 x = 1000
x? 1 100 10,000 10°
x3 1 1,000 10° 10°
xlO 1 1010 1020 1030
2% 2 1,024 1.26 x 103° 1.07 x 10301
e* 2.718 22,026 2.69 x 103 REALLY BIG
4 4 1.05 x 10® | 1.6 x 10°° | SUPER-DUPER BIG
Inx 0 2.303 4.605 6.908
\ Find the horizontal asymptote(s) of each function. \
x244 _ xt4 _ xt4 _ (x+5)(x-2)
4. y= 3%—5 > ¥y = 3x—5 6 T 3x2-5 7. f)= (4x-3)2
8. y = Vax2+x-2 9 _ Vax*+x-2 Evaluate the limit.
. - _ . 2_ 1 . _—
o T 110, lim —4ex 11 lim Se™
X—00
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Trig Functions’ Horizontal Asymptotes:

\ Evaluate the limit.
im X im — 1 14. lim sinx 15. lim 5x cos x
12. xgrpm - 13. ;1_1:{)10 3cosx Lm Lm
1.15 Limits at Infinity and Horizontal Asymptotes m
Calculus
| Identify all horizontal asymptotes of each function. |
_ (2x-9)(Bx+1) _ (2x+5)(2-6x) _ (5x—1)(x2+4)
L fe) =% 2 =500 3@ =i
V25x%+2x V7x6+43x2+x Vox8-2x3-6x 3
4 fO0="0 S W =mna |6 f@ =3 | 0= 5aS
| Evaluate each limit.
. —X+2 . .1 6x%+2x . 1 . x7
8. )}1_1)210 TZ12r12 0. )ll_)ngo (5111;— o ) 10. )}l_r)glo (5 COS;) 11. %1_1)'[0104—— 5
12. lim 37 + 2 13. lim —3xcosx 14. lim 2xsinx 15, lim 2Xi+4x’+3
XxX—0 X—0 X " xSsoo x7+2x%+2x3
. 3x2-5x+11 . 2x—mx? . sinx . —x*-3x2-8
16. lim S 17. lim cos (2222) | 18, lim (%7~ 4) 19, Iim e
3_.2 . 25— 7 2_c.7
20. lim X228 21. lim x“27% 22. lim & 23. lim 35X %6
x—00 X2+7x-2 x—00 9% x—>—00 X7—=15x




4 2 i 5 6_rc.3
24, lim 2 3x7+10 25. lim (Smx + 2) 26. lim cos (x—) +4 27. lim 23x*6

x—00 5x%2+6x—1 x—00 \ X X—00 eX x—00 x3+x8-2x%

28. lim sin(2x) 24y NI
x=00 29. lim cos z 30. lim cos| 45—
xX— 0o 5—-2x X—00 xX4=x>+2

1.15 Limits at Infinity and Horizontal Asymptotes Test Prep

31. Which of the following functions grows the fastest?

(A) a(w) = (%)u (B) b(u) = u'% +u” (C) c(u) = 4%

(D) d(u) = 200e* (E) e(u) = 3* +u?

32. Suppose that g(x) = sin® x Vx® + 4, and lim % = 0. Which of the following functions could
X—00
be f?

(A) x (B) x2 (C) x3 (D) x* (E) Inx

2x343x4+1

33. Which of the following statements are true for the function f(x) = ¥

I.  f(x) has a horizontal asymptote of y = 1
II. f(x) has a horizontal asymptote of y = 0
III. f(x) has a vertical asymptote of x = 0

(A) Tonly (B) II only (C) I only (D) Iand III only (E) II and III only



34. Which of the following functions has both a vertical and horizontal asymptote?

1 — X
A) f(X) == (B) f(x) = tanx ©) fQ) = o
X 2
(D) f() =55 (B) fx) =22
x%+2x+3
35. The function f(x) ={ **-1 x ’ has which of the following asymptotes?
ox x <0
(A) y = 0 only. (B) y =1 only. (C©)y =1, x=1only.
D)y =1, x =41 only. E)y=0,y=1, x==1.
_ 3 2
36. If the function f(x) = % has a horizontal asymptote of y = 2 and a vertical asymptote
ofx =0,thenw —a =
(A) -1 (B) 0 O 1 (D) oo (E) The limit does not exist.

37. What are all horizontal asymptotes of the graph of y = i—zi in the xy-plane?

(A) y =—1only (B) y = 0 only (C) y =5 only

D) y=—-1landy =0 (E) y=—1landy =5



