THE GENERAL EXPONENTIAL AND LOGARITHMIC
FUNCTIONS

Definition (The general exponential function) :
It has the form a® where a > 0 and a # 1.

Note : a® = e*na |

Derivative of the general exponential function :

d
1. %ar =a"Ina.
2. iaf(””) =a’@ f(z)Ina .
dx
Integration
1. /ax dr=—+c¢
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Definition (The general logarithmic function) :
The general logarithmic function of base a where a > 0 and a # 1 is denoted
by log,  and it is the inverse function of the general exponential function a” .

Notes :
l.log,z =y a’=x.

1
2. log,x = e
Ina

Notations :
1. logz =log gz .

2. Inx =log, x .

Derivative of the general logarithmic function :

d 11
1. —1 =—-—.
dz 8 ] zlna
d fl(x) 1
2. —1 = —.
T lom i) =
Examples :
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. Find the value of z if logy x =3 7.

logobz =3 1r=23=8.

Find the value of a if log, 125 =3 7
log,125 =3 125 =a® < a= V125 =5 .

Find the value of z if 2log|z| =log2 + log |3z — 4| 7 .
2log |z| = log 2 + log |3z — 4| = log 2% = log |2(3z — 4)|
=22 =2B8r—4)=>22=62—-8=22—6x+8=0
(z—4)(z—-2)=0=>zc=4dorz =2

Find ¢ if 20 = 4Y ?

2 2 1

Differentiate both sides : 2 = 4Yy'In4 = ¢/ = TV 12x =T
2

Another way : 22 =4Y = In|2z| =In4¥ =ylnd = y = nl| f|
n

1 2 1
H == = )
ence ' In42x xln4

Find f/(z) if f(z) = 7Y% 2.
f(x) = 7%§x%2 In7.

Find f'(2) i f(z) = 7% ?
f(z) =7%*(3)In7 = 373 In7 .

Find ¢/ if y = (sinz)” ?
y=(sinz)" = Iny=1In (sinx)z =zln|sinz|

cos
Differentiate both sides : v =In|sinz|+x
sinz

=In|sinz| 4+ zcotz
y' = y[In|sinz| + zcot z] = (sinz)” [In|sinz| + z cot ]

Find ¢ if y = (1+22)*"" 2

y:(1+x2)2$+1=>lny:ln(1+x = (22 +1)In(1 + 2?)

y 2 2

2)2$+1

Differentiate both sides : =~ =2In(1+27) + 2z +1)——
Y 1+
2x(2z 4+ 1) 2w+1
2 2 2
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cotx 1 d —
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14. [ 3° (1 +sin3") dx:/(3w+3wsin3””) drx = /3”” dm—l—/?)wsin?fdx

1 " 1 . omsom 3" cosd”
=13 3 1n3da:+m/sm(3 )3 1n3dx—ln3 3
Exercises :

1. Find f'(z) if f(z) = (22 +1)" ?

dr ?

2. Eval 3V
. t
vauae/ Nz



