Math 100 — WORKSHEET 20
L’HOPITAL’S RULE

Theorem. Let f,g be diff. near x = a. Suppose lim,_,, f(x) = lim,_,, g(x) = 0 while lim,_,, Pz _p,

g'(x)
Then lim,_,, % erists and equals L.
This also works if lim J;,/E;:g exists in the extended sense (L = +o0 or L = —00), if lim,_,, f(z),lim, 4 g(z)

are both infinite in the extended sense rather than zero, or if we take lim,_, o, (that is “a = o0”)

(1) Evaluate lim,_,; lfff

2

(2) (Final, 2014) Evaluate lim,_,q <527¢"

x2

(3) Do (2) using a 2nd-order Taylor expansion.

(4) (Final, 2015) Evaluate lim,_,q W_

(5) Given that f(2) =5, g(2) =3, f/(2) =7 and ¢'(2) = 4 find lim,, 5 L2292,

x

(6) Evaluate lim, o+ <
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(7) Evaluate lim,_, ., 2%e~*.

(8) Evaluate lim,_,¢+ zlogx.

(9) Evaluate lim,_,o(2x + 1)1/ sina_

x

(10) Evaluate lim,_, z™e™*.

(11) Suppose a > 0. Evaluate lim,_,o, 2~ % logz.



