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Episode 2 Extra Practice: Derivatives and Their Definitions

1. Find f ’(x) using the definition of the derivative.

f(x)=x3-2x° ﬂ=lim . f(x+Ax) - f(X)
2. Find f '(x) using the definition of the derivative.
ay f(x+Ax) - f(x)

f (x) =sinx Ax0

AX
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Solutions:
1. f(x)=x>-2x°

dy . [(x+ AX)® +2(x + AX)*]-[x* — 2x?]

o IImAx—>O

dx AX

dy .. [(X° +3x°Ax + 3X(AX)* + (AX)*®) — 2(X* + 2XAX + (AX)*)] - [x* - 2x*]
v IImAx—>0

dx AX
dy i X2 +3X°AX + 3X(AX)? + (AX)® — 2X% — 4XAX — 2(AX)? — x° +2X°

- Ax—0 AX
dy .. 3X°AX + 3X(AX)? + (AX)® — 4xAX — 2(AX)?
== Ax—0 AX

j—y =lim, _[3X* + 3XAX + (AX)? — 4x — 2AX]
X
(;_y = 3% +3x+0+(0)* —4x - 2.0]

X

ay _ 3x% —4x
dx

2. f(x)=sinx

sin(X + AX) —sin x
Ax—0 AX

—~ =lim Use identity: sin(u=+V) =sinucosv+cosusinv

d_y:r [sin xec0s AX +c0s xsin Ax] —sin x
dx M0 AX

d_y:r [sin xec0s 0+ cos xsin Ax]—sin x
dx p0 AX

d_y:r (sin x)«1+ cos xsin Ax —sin X

dx 0 AX

d_y:r COS X Sin AX

dx M0 AX

dy i sin Ax

Im COS Xe
dX Ax—0 AX

dy
dx

d—YZCOSX

dx

Allow AXto become O only in cos

. . sinx
=lim,_,,(cosx)1 lim——=1
x=>0 X
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