Calculus I Section 3-5: Derivatives of Trig Functions

Question 4

Let
f(z) = cot(x) csc(x) + cos?(z)

(a) Find the derivative f(x).

(b) Simplify the expression as much as possible.

© 2026 Stem-Master.com, All rights reserved.



Calculus I Section 3-5: Derivatives of Trig Functions

Question 4 - Solution

We are given:
f(z) = cot(x) csc(x) + cos?(z)

(a) Differentiate each term separately.
Term 1: cot(z) esc(x)
Using the product rule:

% [cot(x) cse(z)] = cot(z)(— cot(z) esc(x)) + cse(z)(— csc?(z))

ot (z) ese(s) — esc’(2)

Term 2: cos?(z)
Using the chain rule:

%[COSQ(x)] = 2cos(x)(—sin(z)) = —2sin(x) cos(x)

(b) Combine and simplify:

f'(z) = — cot?(z) esc(x) — csc®(x) — 2sin(x) cos(x)
Use the identities:
cot?(z) = csc?(z) — 1 2sin(z) cos(x) = sin(2z)
—cot?(z) esc(x) = —(csc?(z) — 1) ese(x) = — cse®(z) + cse(x)

Substitute and combine like terms:
f'(z) = esc(z) — 2csc®(x) — sin(2x)

Final Answer:

f'(x) = csc(x) — 2csc®(x) — sin(2x)
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