Calculus

Write your questions
and thouahts here!

1.3 Asymptotes

Name:

Recall: Vertical Asymptote

Vertical Asymptotes:

True or False. If you have the function f(x) =

vertical asymptote at x = a.

x%+2x-8

Horizontal Asymptote m

blah, blah, blah

xX—a

Use the function f(x) = .., toanswer the following.

1. Identify all vertical asymptotes.

2. Evaluate lirgl_f(x)
x—

Horizontal Asymptotes: (End-behavior)

then there must be a

3. Evaluate lim f(x)
x—3%

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:

grows faster means

not as big

super duper BIG number!

If the numerator and denominator grow

If the

grows faster than the denominator, then you have

fast, then you have

not as big

BIG number!

BIG number!

BIG number!

N

J

First, you need to recognize which functions grow faster as x-values get larger and larger.

Rank
Fastest to
Slowest

f()

x=1

x =10

x =100

x = 1000

xZ

x3

x10

2x

ex

4x

Inx




Write your questions
and thouahts here!

Now

1.3 Asymptotes

| Find the horizontal asymptote(s) of each function.

x2+4 _ x+4 _ xt4
4.y= 3x—5 >y = 3x-5 6.y= 3x2-5
2
What about weird ones like this: y = \/;__12
| Evaluate the limit.
2 _ 2 — l . —x
7. lim Y22 8. lim Y72 | g lim —dex 10. lim Se
X—00 3x-1 X——00 3x-1 X—00

Trig Function’s Horizontal Asymptotes:

| Evaluate the limit.

11. lim 3

xX—-—o0 X

12. lim -3 cosl

X—00 X

13. lim sinx

X—00

14. lim 5x cosx

X—00

G:lueeze Theorem: a.k.a. “Sandwich Theorem” or “Pinching Theorem”

\

f )< ()< )

and if lim f(x) =

and lim h(x) =

then lim g(x) =

~

| Use the Squeeze Theorem to evaluate the limit.

15. lim x2 cos (x—lz)

x—0

summarize
what you >
learned!




Calculus Name:
‘ Identify all vertical asymptotes of each function. \
x%-x-12 x3+4x%2-24x 7x%+4x-3 3x2-11x+10
L f) =3 2. f0) =—"F%5— |3 fe) =5 4 fe)=——5—
| Identify all horizontal asymptotes of each function. |
V25x%+2x V7x6+3x2+x V9x8-2x3-6x _ 3x?
>. f(x) = x2 6. f(x) T T itax? 7. f(x) = T 2x*—10x +3 |8 f(x) T V3xto2x

| Using the Squeeze Theorem, evaluate each limit. SHOW WORK!

. 1 . . (1 . . (1
9. lim x cos (—) 10. lim x? sin (—) 11. lim x sin (—)
x—0 x x—0 x2 x—0 x2
‘ Evaluate each limit.
: —Xx+2 1 6x%+2x . 1 . ox7
12. lim i ( in-— —) 14. lim (5cos= ——
Xt X7 +2x+2 13. lim {sin_——= am p 15. lim 22 —5
16. lim 37* + 2 17. lim —3x cosx 18. lim 2xsinx 19 jm 2XiHaxi+s
X—00 X—00 X—00 * X—00 x7+2x4+2x3
. 3x%-5x+11 . 2x—mx? . sinx . —x*-3x%-8
20. lim ———— 21. lim cos( ) 22. lim -4 23. lim ———
x——00 X2-2x X—00 x2 x—00 \ X x—00 5x%+7x+13
. x3-7x%+8 25. lim x227* . e’ . 3x2-5x7+6
24. lim ——— . 26. lim — 27. lim ————
x—00 X2+7x-2 X—00 x—00 9% x——00 Xx’—15x%




. 2x*+3x2+10 . sinx . x5 . 3x5-5x3+6
28. lim 2200 29. lim (5= +2) 30. lim cos () +4 31 lim 22500
32. lim sin(2x) ax2 42y NI
xo® 33. lim cos< Z ) 34. lim cos( 2 — >
X—00 5-2x X—00 Xc—=Xx>+2
1.3 Asymptotes Test PreP
. CosXx
I xli%l+ x
(A) —oo (B) -1 (OGN D) 1 (E) oo
2. Which of the following functions grows the fastest?
) a@w = (2)’ (B) b(w) = ul® + (©) c(u) = 4*
(D) d(u) = 200e* (B) e(w) = 3* +u?

3. Consider the functions f(x) = %,x #0,and g(x) = x sin%, x # 0. Which of the following describes
the behavior of f and g as x — 0?

(A) lim f(x) =0andlimg(x) =0 (B) lim f(x) and lim g(x) do not exist.
x-0 x-0 x-0 x—0

© lirr(l) f(x) =0and lil‘% g(x) does not exist. (D) lirr(l) f (x) does not exist and lin(l) gx)=0
xX— X— xX— X—

(E) lim f(x) = andlimg(x) =0
x—0 x—0



4. Suppose that g(x) = sin? x Vx° + 4, and lim &x; = 0. Which of the following functions could be f?

x—o0 f(x

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

. . . 2x3+3x+1
5. Which of the following statements are true for the function f(x) = —————

zx
I.  f(x) has a horizontal asymptote of y = 1
II. f(x) has a horizontal asymptote of y = 0
II. f(x) has a vertical asymptote of x = 0
(A) Tonly (B) II only (C) I only (D) Iand III only (E) 1T and III only

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

1 — _x
(A) f() = 7= (B) f(x) = tanx ©) () =5
—_X 242

D) f(x) = 7= (E) f(x) =% -

x%+2x+3

7. The function f(x) =< * 2—1x T . has which of the following asymptotes?
ox x <

(A) y = 0 only. (B) y = 1 only. (C)y =1, x =1 only.
D)y =1, x = %1 only. BE)y=0,y=1, x=41.

—ax3+bx%+cx+d

8. If the function f(x) =

x=0,thenw —a =

e —: has a horizontal asymptote of y = 2 and a vertical asymptote of

(A) -1 B) 0 (O)! (D) oo (E) The limit does not exist.

X

5+2
9. What are all horizontal asymptotes of the graph of y = ks

Y in the xy-plane?

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

D) y=—1landy =0 (E) y=—1landy =5
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