SECTIONS 4.6

INTEGRATION WITH LOGARITHMIC
AND EXPONENTIAL FUNCTIONS

‘ (and a few trig integrals!)




How do you solve f “dx
X

1

Do you remember a function whose derivative is 1/x ? — []lfl x] = —

Therefore

J‘l

—dx =In|x| + C
X

dx X

The domain of 1/x is (-o0, 0) (0, o),
but the domain of In x 1s (0, ).
So we need to use absolute value.



EXAMPLES




tan x dx

ftanxdx = In|secx| + C

On Blue Sheets, memorize or not!



You try: [ cotx dx
let u = sinx

- du = cosxdx
— [ COSX
/cotxdx '/sinx dx

du
=/ u_ -9

= In|u| + C = In|sinx| + C




First, we multiply numerator and
secx dx denominator by sec x + tan x:

Sec X+ tan X

jseCXdX:j‘SECX dX u:secx+tanx,
Sec X + tan X du = (sec x tan x + sec?x) dx
- Isec2 X+secxtanx
sec X + tan X

fWw)du=In |u| +C

jsecxdx=|n |secx+tan x| +C



You try: [ cscx dx

cse x + cot xesecx
cscrdr = dr
CsCc T + cot.r
du 5

U=0CsCr+coty, — = —csc'x — cot roscx,

— —fldii = — Inju|
U

= —In|cscz + cotz| + C

Using trig identities and log rules, you could see this
rule in other forms. Such as

h‘EEEI — cot :1:‘+ C




EXPONENTIAL FUNCTIONS

IESIdx

Jexdx=ex—|—6




al‘
f atdx = + C
Ina

5
f 2 dx f351“9 cos 6 db
0



Calculaugh 51/52

P. 341 #41-51 odd,
p. 351 #21, 23, 31-410dd, 51, 53, 57



