Math 10350 — Example Set 11A

Vertical Asymptote.
Let ¢ be a real number. If lim f(z) = oo or lim f(z) = +o0 .

T—c™ z—ct

Then y = f(x) has a asymptote at = c.

Horizontal Asymptote.
If li_)m f(z) = A (finite number) or lim f(z) =

T——00

Then y = f(x) has a asymptote at y = A.

1. Draw a graph with horizontal asymptotes Y= 1 and y = —4. L

" haviors
ﬁk&hﬁ?ﬁi +?\e‘ graph do ot the eg\d of ‘{OW dmvomg

2. Find the equations of all horizontal asymptotes of y =

263””+em-|—3 -y+

L’Hopital’s Rule: If both f(x) and g(z) are differentiable functions such that:

/ ! ‘
(a) il_)Incf(w) = () = glcbnég(as) such that glclg}: i;/ég exists then ;}tl_>c ggx; glcl_>c g E g e. }(\&%:%
(b) glgl_}mc f(z) = oo = }31_)11ng(.’13) such that 9161_>mc g:ég exists then glg_m % = glg_w £,E ; i.e. \g!&%(l’% 5%

Here z — ¢ could mean limit to a number like z — 4, or left-right limit notations like x — 0~ and z — 0T, or
limit to infinity (x — oo and z — —o0).

3. Evaluate the following limits using L’Hopital’s Rule where necessary.

(A) 0/0 - type, oo/oo - type and 0 - oo - type KeN "'erawa\‘s:

Bx) o2 n appl L'H

(i) lim In(1 +2) oif \\w\ 9&\ : "‘°" we can appi

T—00 x . . . p( o w o
(i) i sin(x) + sin(2z) '|£ L‘Ln f(x =0 or 1%0or o2 WE can use
1 anc}o 5172+1 . an(x)
(i) lim zIn(z). el le\ ‘o make the prob\em

(B) 1% - type, oo’ - type and oY - type
o if lim F0-9)=0- .00 oY oo-0 We can usé

(iv) lim (14 z)Y. Yo

T—r00 ' :
v) 1 (1 2)3” frackions (F0=Tim)to make the problem
(vi) lim 2" ‘:.V’Vo\ fy = 0 9 0
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(C) 0o — 00 - type

vil) lim (cscz — cotx).
(vil) lim (esca — cot)
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CSCX)= swnix) °o © oy

L£05(x) 00 - 0P o 1
cotX) = ‘sinx) o
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2. Find the equations of all horizontal asymptotes of y = %.

horizontal aswmp-*g-\;e,s: lim, g‘&? =L

o - AXt...+a, x40
e Cheat sheet for BX™1... tbX+D
Degree comparison:
numerator < denominator => =0
numerator = denominator = y=§

o 1)
/ . = note: ,l‘i_m, X0 numerator > denominator = vone
STk 3% think: Y, Y00, 1000

3. Evaluate the following limits using L’Hopital’s Rule where necessary.

(A) 0/0 - type, 0o/oo - type and 0 - 0o - type (B) 1° - type, oo’ - type and 0° - type

(i) lim M (iv) lim (1 +2)"°.
T—00 xT T—00
(i) lim W (v) Jim (1 - 5) .
(iii) Ili}lgl+ zIn(x). (vi) xl_i>%1+ x®.
X end behavior
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