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Derivatives of General Exponential Functions: The best technique for finding derivatives of general
exponential functions without memorizing multiple rules is the following:

Use the method of Logarithmic Differentiation (see end of Chapter 5 Section 2) and then appply implicit
differentiation to solve for the derivative.

Type 1: (where a is a constant) y =a"
y==a’
Iny=Ina*
Iny=xlIna

1 dy ~ (a1
y d
=(Ina)y=(Ina)a*

X

Type 2: (where both base and exponent contains variable) y = x

y=x
Iny=Inx*
Iny=xInx

idy [1]<Inx>+<x)[ (1)}

% ={Inx+y ={Inx+1}x"
X

Derivatives of General Logarithmic Functions: Use the change of base formula to transform general base

logarithm into base e form. log, x = :n_g
n
log, x= Inx__1 In x
Y= = b_lnb

dy 1
dx ﬁ[ ()} xInb

The only integral covered in this section is Integral of Exponential function where a is a constant.

X

a
Iax dx = +C a=#l1
Ina
Additional examples:
4) XJ% _ e|n(><¢§) _ eﬁmx

6) (tan x)** = ((tan %) _ glsecx)in(anx)
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8)

10)

26)

28)

34)

1dp

2) log,, 10 = log,, (10%) - l|og10 10 :%(1) - %

b) log, 320—1log, 5= log 320 =log, (64) = log, (8%) = 2log, (8) = 2(1) = 2
8 8 8 5 8 8 8

) log, - =log, (a) = ~1log, (a) = —1(1) =1
a
b) 10('09104“09107) :10|091o((4)(7)) :10|0910(28) — 28

F(t) =3
y=F(®)=3""
In'y = In(3***)
Iny =(cos2t)(In3)

1 sin2t@)n3)

3—{ ={~2(In 3)sin 2t}y = {~2(In 3) sin 2t}3°**

G(u) = (1+10™)°
p :10Inu

In pzln(loan) d_G:6(1+10|nU)5 |:{In10}10|nu:|
du u

Inp=(Inu)(In10
" p=(nu)in0) _ 6(In10)10™ (1+10™)°

:[1 (1)}(In10) - .
pdu |u
{1} - ()
du u u
y=vx
Iny= In(\/;)x

Iny=x|n(x%)
idy [L(in(? ))+(x){ L (1 }/ﬂ

XZ 2

- {In(\/;) - X{%}} y= {In(\/;) +%}(\/;)x
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38) y = (In x)**
Iny =In((In x)***)
In'y = (cos x) In(In x)

1dy [_Smx](,n(mchosx){ [ ()ﬂ

ﬂ :{COS X _sinxIn(In x)} y = {Ccl)ﬂ—sin xIn(In x)}(m X) "
Xinx

dx xIn x

1 1
42 X°+5)dx==x*+—5"+C
) JOrsy =

2X
46) '|-2X+1dx
du =(In2)2" dx
u=2"+1 1 )
——du=2"dx
In2

'[ 2 dx:fi(iduj:iwuhC: !
2" +1 ulln2 In2 In2

1
2+1+C=—In(2*+1)+C
q In2 ( )




