Mixed technique clinic I
Lesson 43 - Module 2 — Differential Calculus - The Calculus Course - dailymaths.uk/course

Practice problems

1. Find the derivative of f(x) = 3 cos(x?).
2. Find the derivative of g(z) = h;@

3. Find the derivative of h(z) = e*s*(®),



Solutions

1. Find the derivative of f(x) = 23 cos(x?).

e Identify the outer rule as the product rule with v = 23 and v = cos(z?).
e Compute u' = 3z2.

e Compute v’ using the chain rule: v' = —sin(z?) - 2z = —2x sin(z?).

e Apply the product rule: f/(x) = (322)(cos(x?)) + (23)(—2z sin(z?)).

e Simplify the expression: f'(r) = 322 cos(z?) — 22 sin(2?).
Answer: f'(x) = 3x"2 \cos(x"2) - 2x"4 \sin(x"2)

In(z)
x? -

2. Find the derivative of g(x) =

e Identify the outer rule as the quotient rule with u = In(x) and v = 2.

Compute v/ = 1/z and v' = 2z.

e Apply the quotient rule: ¢'(z) = (1/””)(”325)(;“‘”’”)(2‘”).
e Simplify the numerator: (1/z)(z?) = x, so we have %.
e Factor out z from the numerator and cancel with the denominator: ¢'(x) =
1-2Ilnz
3

Answer: g'(x) = \fracl - 2 \In xx"3

3. Find the derivative of h(z) = e*5"(®),

z(1—2Inz)

4

e Identify the outer rule as the chain rule for the exponential function e* where u = x sin(x).

e The derivative is I'(z) = e*s(®) . L (z5in(x)).

e To find the derivative of xsin(z), use the product rule: (1)(sinz) + (z)(cosz).

e Combine the results: h/(z) = e®*™@)(sinz + x cos x).

Answer: h'(x) = e"x \sin(x) (\sin x + x \cos x)
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