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

Question 2

Evaluate the limit:

lim [ — — —
z—0t \x sinz
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Calculus 1 Section 4-10: L’Hospital’s Rule

Question 2 - Solution

We observe that both % — oo and $ — 00 as x — 0T, so the expression is of the indeterminate form:

00 — 00
We first combine into a single fraction:
1 1 sinz —x
x sinz rsinz
Now the limit becomes: )
. sinx—=z
lim ———

z—0+ Tsinx

0

o indeterminate form, so we apply

As z — 0T, both numerator and denominator — 0. This is now a
L’Hospital’s Rule:

. sinx —x . cosr —1
lim —=1lim ——m——
z—0+t TsSInx z—0+ SINZT + T COST
Now evaluate the new limit:
- Numerator: cosxz — 1 — 0 - Denominator: sinx + zcosz — 0
Still indeterminate! Apply L'Hospital’s Rule again:
—sinx . —sinx

lim - lim —mM——
z—0+ COSXT + cosx —xsinx  z—0t 2cosx — xsinx

Now evaluate: - Numerator: —sinxz — 0 - Denominator: 2cosz — zsinx — 2
So the final result is:
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