Derivatives

|. Basic rules of derivatives

Basic rule f(x) = AX" (A = number & n = exponent)
To take derivative, you can use the following notad:

d
POy
dx
For example, if we were to use one notation (i(®))f then the general rule would be as
follows: f(x) = An X!
(Bring the exponent down and multiply by the numhethen
subtract 1 from the exponent.)

Examples:
1) f(x) =¥ f'(x) =26~ 1=2x

2)f(x)= Mx = (rewrite)4x%

12 4
f'(x) = LN :2x22%2£
2 ET

X2

*Note: thismethod only appliesif thevariableisin numerator, soif thevariableis
in denominator, moveit up and makeit negative.

Example:
2
f(x) = &
fr(x)=2x°=(-3)(Qx > =-6x"= ;—46

When many terms added or subtracted:
Do each oneindividually: for example,

1 1
f(x)=4x*-2x-—+ =
() X A/x
-1
Rewrite : f(x) = 4x® - 2x— X" + x 2

£1(x) :8x—2—(—1)x‘1'1—%x2 2

f‘(x)=8x—2+i2— 1
X

3
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2X



*Rule: Derivative of any number isalways0!!!!

f(x) = x* + 10
f'(x) =2x+ 0 =2x

If terms are not added or subtracted use:
Product rule: when two terms with x’s are multiplied together.

Quotient rule: when two terms with x’s are divided.

Product rule example:
f(X) = (2 +x°)(3x* = /%)
f(x) = U \%
= UV +V'U &FRxxProduct rule*rr*

It states that do derivative of the first termsdgrihe second term without any changes,
plus the derivative of the second term times tts fithout any changes.

Example 1:

f(x) = 2x° +x°)(3x* —/x)

1 1
f'(x) = (10x* +6x%)(3x* — x2) + (6x—%x2 )(2X° + x°)

1
f'(x) = (10x* + 6x°)(3x% — x2) + (6x — 11 )(2x° - x°)
2x2
Example 2:
f (X) = (sinx +1)(1-cosx)
u v

f'(X) = cosx(l—-cosx) + (—(—sinx))(sinx +1)

u’ v V' u
f'(X) = cos-cog x+Sin® X +sinx
Quotient Rule:
F(x) = 2x+1_u Rule= U —Zuv' _ LodHi —2H|dLo

1-x v v lo



Example 1.

F(x) = 2x+1 _u
1-x v
(g = L70@ - @+
@-x)
£1(x) = 2—2x+2;<+1: 3 i
@-x) @-x)
Example 2:
F(x) = sinx
1+tanx
Frix) = lodHi - Hidlo _ (1+ tanx)(cosx) — (sinx)(se¢ x)
(X) - 2 - 2
lo 1+ tanx)

COSX + tanxcosx — sinxsec x
(L+ tanx)?

f(x) =

Chain Rule: whenever terms are complex and don’t fall undemal differentiation

rules:
AN N -1
f(x) = =B .
dx
Example 1: derivative

f(x)=(@2x+1)°
f'(x) =3@2x+1)** Di (2x+1)
dx

f'(X) =3(2x+1)?(2) = 6(2x +1)*
Example 2:

1
f(X) =V Xx*—2Xx « rewrite - f(x)=(x*—-2x)2

12 -1

) =L =232 20 9 (52— = L (5 =232 « (2%
f(x)—2(x 2X) dX(x 2X) 2(x 2X)2 * (2x—-2)
£(x) = 2x -2 _= 2(x—1)1: (x—l)l

203 =2x)2  2(x*-2x)2 (X*-2x?)




For trig terms: derivative rules only apply when taking sin, c@as),...of x only.
So, if it is anything other than the 4 trig termase chain rule as follows.

Example 1. f(x) = sin10x f(x) = cosl10x * (10) = 10cos10x

Example2: f(x) = tan(x/2) f(x)= setx/2) * (1/2) = (1/2)se¥x/2)

Example 3: f(x) = sec (4%) f(x)= sec (4X)tan(4x) * der (4X) = sec(4R)tan(4xX)(8x)
= (8x sec(Hxan(4x)

Basics behind chain rule: take derivative of outside term, then multiplythe
derivative of inside term.

Il. Tangent Line

A. Definition: a line that touches the function at one poimt @ane point only.

A

5

Tangent line atx = 1| | Tangent line at x = 2 Not tan line b/c

touches curve once (doesn’t have to be a touches graph at 2

onlyatx=1 function, can be just places. Called
relation secant line

B) Steps to finding equation of a tangenglin
1) First find slope: done by finding"Herivative, then plugging in the point

of interest.
Example: y =¥ find tangent line at x = 2
dy =2X
dx

So, plug in x = 2 to the derivative equationjthe
= 2(2) = 4< slope of the tangent line.



2) Use eithethe point-slope formula or slope inter cept for mula to get
equation.
a) Point-Slope: y —yi=m(X — %)

y—4=4(x-2)
L, Calculated slope from step 1
y—4=4x-8

y = 4x — 4| > equation of tangent line at x = 2.

***if they only give you x-value, plug into origirla
equation and solve for y:
y=x

y = f =4
So, therefore pt (2,4)
b) Slope inter cept formula

y=mx+b > ~
point (2, 4) m = 4 from step 1
4=4(2)+b
4=8+Db
-4=Db Thereforg y =4x -4
(equation of tangent line at x = 2




