Calculus 1 Section 4-10: L’Hospital’s Rule

Question 7

Evaluate the limit:
tanx — x

x—0 333
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Calculus 1 Section 4-10: L’Hospital’s Rule

Question 7 - Solution
As x — 0, we know:
3 : 0
tanr -0, z—>0=tanz—2 —0 and z° — 0= Indeterminate form o

Apply L’Hospital’s Rule:

First derivative:

i di[tanx—x] B sec?x — 1
praitd L(z3] 200 322

As = 0, sec?z — 1, so numerator — 0, denominator — 0, still %

Second derivative: .
) %[SGCQZ‘ —1] . 2sec?z-secxtanz
lim S = lim

x—0 %[31' ] x—0 6x

As z — 0, tanx — 0, so numerator — 0, denominator — 0
Third derivative:
Differentiate numerator and denominator again. Let’s simplify instead:

Use the series:

t +x3+2x5+ =1 x3+
anr = — —_— anr —r = —
3 15 3
Then: \
tanz — x e 1
lim = lim ==
z—0 3 z—0 3 3

1
Final Answer:
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