Calculus 1 Section 3-6: Derivatives of Exponential Functions

Question 4

Let the function f(z) = e*™6n2) for 0 < z < 7.
(a) Simplify the expression f(x).
(b) Find the derivative f'(z).
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Calculus 1 Section 3-6: Derivatives of Exponential Functions

Question 4 - Solution

We are given:
f(CC) _ exln(sin;c)7 O<z<m

(a) Simplify the expression:
Recall the identity: . .
P In(sinz) _ (eln(smfc))fc — (sin x)r
So:
f(z) = (sinz)”

(b) Differentiate f(z) = (sinz)” using logarithmic differentiation:
Take natural log on both sides:
In(f(z)) = zIn(sinx)

Differentiate both sides: J

—— - f'(z) = —[zIn(sinz)]
x

Apply product rule on the right-hand side:

COS T

d
— [z In(sinz)] = In(sinz) + « - = In(sinz) + z cot =

dz sinz
Multiply both sides by f(x) = (sinz)*:
f'(x) = (sinz)® - (In(sinz) + z cot )

Final Answer:

’f’(m) = (sinz)® (In(sinz) + x cot x) ‘
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