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sin(2z) — 2sinz cos z

(Recall that )

—2sin(2z) +sin(2z)
= —sin(2z) .

8- Derivatives of exponential and logarithmic functions

Exponential functions and their corresponding inverse functions,
called logarithmic functions, have the following differentiation formulas:

(DIf flx)=¢" then f(x)=¢".
QIf fly=a",a>0,a# 1,then f'(x) = (Ina) a".

(3)If fx) = Inx, then £ (x) = 1

x .

(4)If flx) = log. x,a>0,a# |, then f'(x) = ]

(Ina) x'

ﬂx) — .‘I;J + s
Example : Find '( x) if =€

f'(x) — e.:r' + 5 2.'-('
f)=2x-e"""
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Example :
Find y'if y= 57,

, RO R
_}"——{lﬂS)'ﬁ —i—x

1
2 x
.r= (l“S}— 5'{."

2./ x

=(InsS) -5 -

Example :
Find f'( x) if f( x) = In(sin Xx).

fx) = sirllx C COSX

COSX
SINX

f(x) = cotx
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Example :

L] :
Find 4x if y=log o(4 x ~— 3 x —5).

dy l

8x— 3

(In10)(4x" - 3x =)

SEUEN

(In10)(4x* = 3x =)

-;h-lo”

(8x = 3)

Chapter Five
|- Integration Rules
Here are the most useful rules:

Common Functions Function Integral
Constant [a dx ax + C
Variable [x dx x*/2+C
Square [x* dx X3+ C
Reciprocal J(1/x) dx In|x| + C
Exponential feX dx e*+C

[a* dx a*/In(a) + C
[In(x) dx xIn(x) —x+C
Trigonometry (x in radians) fcos(x) dx sin(x) + C
Jsin(x) dx -cos(x) + C
fsecg(x) dx tan(x) + C
Rules Function Integral
Multiplication by constant Jef(x) dx c/f(x) dx
Power Rule (n#-1) [x" dx X"+l + C
Sum Rule [(f+g) dx [fdx + g dx
Difference Rule [(f- @) dx [fdx - Jg dx
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Example:

What is J6x” dx ?

We can move the 6 outside the integral:
[6x? dx = 6/x* dx

And now use the Power Rule on x’:
=6x '3+C

Simplify:
=2x'+C

Example :
What 1s I(SZ +4z° - 622) dz ?
Use the Sum and Difference Rule:
I(Sz +47° — 622) dz :ISZ dz + J'4z3 dz — 67> dz
Constant Multiplication:
= 8!2 dz + 4fz3 dz — 6fz2 dz
Power Rule:

=87%/2 +47*/4 — 62°/3 + C

Simplify:

=47 +7' =22+ C
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