Math and Physics Masters AP Calculus AB - Worksheet

Derivatives of Trig, Exponential and Log
Functions

Differentiation: Definition and Basic Rules - 6 questions - step-by-step answers at the end

Name: Date: Score: /6

USEFUL EQUATIONS

(sin x)’ = cos x, (cos X)' = —sin x, (tan x)’ = sec?x  (e¥X) = &%, (a¥) = a¥lna

(Inx)" = 1/x, (logy x)’ = 1/(x In a) (sin™! x) = 1V(1 — x?), (tan"! x)" = 1/(1 + x?)

Questions

Show your working in the space under each question.

1. Differentiate y = tan x + In x.

2. Differentiate y = 5% + e ™3,

3. Differentiate y = In(x? + 1).

4, Differentiate y = sin?(4x).



5. Differentiate y = tan~1(2x).

6. Find the slope of y = e*/(1 + €*) at x = 0.



Step-by-step answers

Derivatives of Trig, Exponential and Log Functions

2x + 1/x.

l. y =sec
2. (5% =5%In5 and (e~3¥) = —3e73X, So y =5%In5 - 3e~3X
3. Insideg=x*+1,g =2x.V = g/g = 2x/(x% + 1).

4. Three layers: square, sine, 4x. y" = 2 sin(4x) * cos(4x) - 4 = 8 sin 4x cos 4x, which
equals 4 sin 8x.

5. v =1/(1 + (2x)%) - 2 = 2/(1 + 4x?).
6. Quotient rule: v = [eX(1 + €¥) — X - eX1/(1 + €92 = e¥/(1 + e¥)2. Atx = 0: 1/(2)2 =

1/4.
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