Calculus 1 Section 3-4: Product and Quotient Rule

Question 8

Let

(a) Compute f'(z) using the quotient rule.
(b) State the domain of f'(z).
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Calculus 1 Section 3-4: Product and Quotient Rule

Question 8 - Solution

We are given:

Let: - u(z) = e* cosx - v(x) = In(z)
We'll use the **quotient rule**:

' (z)v(x) — u(z)v'(x)

[v(z)]?

Step 1: Differentiate u(x) = e” cos z using the **product rule**:

flz) =

v (x) = e* cosx + € (—sinz) = e”(cos x — sin x)
Step 2: Differentiate v(x) = In(x):
HOEE
x
Now plug into the quotient rule:

e*(cosw —sinx) - Inx — e® cosx - L

/ - X
f(z) = o
Factor e from the numerator:
;o €" [(cosz —sinz) Inz — <52]
Fo= (Inz)?
Final Answer:
oy € [(cosx —sinz)Inz — <2L]
o= (Inz)?

Domain of f/(z):

In x is defined only for > 0

Also,lnz #0=x #1

And denominator has In(z)?, so x = 1 is excluded
The term =+ is defined for x > 0

Domain:
(0,1) U (1, 00)
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