
Exponential, Logarithmic functions

Logarithmic Properties Exponential Rules

Product : In(ab) = In(a) + In (b) Product : a"am = an+m

Quotient : In (b) = In (a) - In (b) Quotient : a = an-m

Power : In (an) = n . In(a) Power : al . bu = Cabin

In of 1: In (1) = 0 = (5)

Inofe : In(e) = / eto In : en(x) = X

others : In (e*) = X: In(e) = X

Inlax) = (n(a) + b . (n(x)

Derivatives Anti-derivative

Exponential : x(b*) = b. In (b) Exponential : Sb
*
dx = In'b) .b* + c

* (e*) = ex . In (e) = ex Sedx = ex +C

Logarithmic : (logp(x)) = xIn(b) Logarithmic : (xin1b)dx = logb(X) +c

(In(x)) = xinie) = * Sdx = (n(x) +C

(Re-)Defining natural log :

2ndFT
X

1
X

In (1) = f(l) = ], Edt = O Define e to be the number such that Inle) = 1.



i i

i
.
In(ax)= S. Edt ii.x(In(x))= · nox" = *

= SEdt + Sa
**

Edt x(n . In (x)) = n .*=
=SaEdt + S*dt u===
=SEdt + S, du du=dt S& dx = (n(x) +c,
= In(a) + (n(x)a== 1 (dx = n . In(x) +C = can't reuse c

b'=a = X

In(x)+ c, = n . (n(x) + Cz

iii
. Inler)= r . In(e) In(x) = n . In(x)+ 1c-c) < C-C, is just a

= r . 1 = n. (n(x) +C constant
= j

In(14) = m . (n(1) +C

0 = n .0 + C

O= C

In(x") = n -(n(x) + 0

Area under function f(x) from ax=b is equal to Saf(x)dx

S:2 423dx In general , Saxb dx

u= 4x -3 a= 4(0) -3 = -3 u= ax+b

du= 4dx b'= 4(1/2) -3 du= adx

Edu= 2dX = 2 -3= - 1 du= dx

S. du Sedu
=- Ss du = Sudu
= - (((n)- 11 - (n)-31] = In(u) +C
= -(In (1) - In 13)] =Inlax+b) +c
= - [0 - (n(3)]
= (n(3)



y = (n(x) y = ex Notice:

10
,
1) In (1) =0

ex
11
,
0 domain: 0 X domain : -0

,
0) e = 1

(r(x) ↳ input OR 10,00) OR-p-x

range : -y range : 10 ,0)
↳ output OR (-0 , a) Orocy

constant
-

(b) = a(e(n(b)) = d)eX(n(b)) = ex (n(b) . (n(b)

constant
-

(logbx)= (i)= (inix · (n(x)) = inibik = xinib)

Equation of the tangent line: Given x= 0 , y= 4-ze+ In (18)
line : y-y, = m(X- X ,)

= 4 -2 .1+ (n(1)

slope-derivative : m= x,
=Y(x, ) = 4 - 2 +0 = 2

Using log rules in: y= 4 -ze + In (i)
y = 4 -2ex + (n

,
)1-x2) - (n(1+x2)

IIn() = (n(f(x)) - (n(g(x) y =0 - 2eY + 1- xz o)-2x) - 1+x2 (2x)

chaint chain + chain

quotient y(d)= -2+ 0 - 0 = -2 .1 = -2

y - 2= -z(X -0)

y
-2= -2x

y =
-2x +2



Exit Ticket Derivative and Integral Review

Fill in the derivatives and integrals:

d
dx [k] =1.

ˆ
kdx =2.

d
dx [kx

n] =3.

ˆ
xndx =4.

d
dx [ln(x)] =5.

ˆ
1

x
dx =6.

d
dx [loga(x)] =7.

ˆ
1

x · ln(a)dx =8.

d
dx [e

x] =9.

ˆ
exdx =10.

d
dx [a

x] =11.

ˆ
axdx =12.

d
dx [sin(x)] =13.

ˆ
cos(x)dx =14.

d
dx [cos(x)] =15.

ˆ
sin(x)dx =16.

d
dx [tan(x)] =17.

ˆ
sec2(x)dx =18.

d
dx [sec(x)] =19.

ˆ
sec(x) tan(x)dx =20.

Use the rules above to find the integrals below and check your answer:
ˆ

cot(x) sin(x)dx1.

ˆ
1 + cos2(ω)

cos2(ω)
dω2.

ˆ
2u2 → 5u+ 3

↑
u

u2
du3.

ˆ
6x(x2 + 1)2dx4.

Produced by Audriana Houtz, Mathematics Ph.D. student at the University of Notre Dame.

g kX + C

Kon : X
n - 1 nixv

+
+c

↓ In|x1 +C
X

x . in(a) loga(x) +C

ex e* +C

a . In(a) in as a +C

cos(X) Sin(x) +C

- sin(x) - coS(X) +C

sec(x) tan(x) +C

sec(x) tan(x) sec(x) +C

=(cos ·Sin(x =Scootd
= Scos(x)dX = Ssece) + 1dO

= Sin(x) + C = tan(G) + 0 +c

u= x+1
=SzSu Hisdu du=2xdx

= S2 -5 + -51 du = S34du

= zu - 5(n(ul -Eu
23
+c = + C

= (x2+ 113 +c


