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LOGARITHM AND EXPONENTIAL FUNCTION INTEGRALS



1. The Integral of Logarithm Function
If u IS a differentiable function that Is never zero, then

f%du = In|u| + ¢

In the sense (=) that the derivative of the numerator is equal
the denominator, the integration is the denominator, In.

EXAMPLES
1.[— dx = In|x| + ¢
Xdx
Z.fZZ( =1In|x? + 1| + c
X“+1
3.f (;Hl)dx = 1f (22X+2)dx = 1ln|x2 + 2x+ 3| + ¢
X“+2X+3 X“+2xX+3 2
Fx%dx x4dx -1 -x* -1 3
4. 1-x3 _:fl x3 3 1—)(3__-§_ln|1_-X | +c
5. [ 229X — _In|1-cosx|+C

1—cosx



2
6./ = = In[3+tanx|+c
(x—2)dx (2x—4)dx 1 2 -
7f s = 5 f ——; =5Injx* —4x—3| +c
8. 22 = In|1 + sinx| + ¢
9.Prove fSiHZXdX = In|sin®x| + ¢

sin?x
Solution: Letu = sin?x
du = 2sinxcosxdx

Sin2x = 2siXcosx
1 . 1 . 1

sixcosx = - sin(x — x) + > sin(x + x) = > sin2x
1. . .
du = E 2sin2X = sin2x
du

- = In|u| + ¢ = In|sin?x| + ¢



EVALUATE

1.f ™ dx = [(Inx) 2dx = 12 4 ¢

2

3 4
2./ S dx = [(Inx)3dx = - 4 ¢

4

-1
= f(X) dx = In|lnx| + ¢

Inx

3.

fx/l —Inx

Xlnx

11 3/2
dx = [(1 — Inx)¥/2=dx = (1—"nx)

4. X 3/2

+ C



The Integrals of tanx, cotx, secx, and cscx

1.[ tanxdx = [——dx = —du
COSX u
u=cosx>0on(—m/2,1m/2)
du = —sinx dx
= —In|x| + ¢ = —In|cosx| + ¢
=ln—— +c = In|secx| + ¢ Reciprocal Rule
|ICOSX |
COSX du
2. cotxdx = [ —dx = [ —
U = sinx

du = cosx x dx
= In|x| + ¢ = In|sinx| + ¢

=ln—+c= —In|cscx| + ¢ Reciprocal Rule

SINX



To Integrate secx, we multiply and divide by (sec x + tanx).

secx+tanx sec?x+secxtanx
dx = [ dx
secx+tanx

3. [ secxdx = [ secx
secx+tanx

U = secX + tanx

du = (sec?x + secxtanx)dx
d
= Tu= c = In|u| + ¢ = ¢ = In|secx + tanx| +

= In|secx + tanx| + c

For cscx, we multiply and divide by (cscx + cotx).

cscx+cotx csc?x+cscxcotx
dx = [ dx
cscxX+cotx

4. cscxdx = [ cscx
CSCX+cCotx

—csc2x—cscxcotx

= — dx
csScxX+cotx

U = CSCX + cotx
du = (—cscxcotx — csc?x)dx
—In|cscx + cotx| + ¢




he Integrals of log,, x
To find Integrals involving base a logarithms, we convert
them to natural logarithms. If u is a positive differentiable
function of x, then

d d
= (logaw) = (

lnu) 1 1 du

Ina Ina u dx
[log, xdu = lmflnudu
EXAMPLE: Find [ 2% dx
~ rlog, x 1 (lnx - _u_2
Solutlon.f “—dx=—[—dx=fudu=—+c
Inx 1
logzx—E, u = Inx du—;dx
2 2
flOgZXdX _ 1 (Inx) 4 c= (Inx) L

In2 2 2In2



2. The Integral of Exponential Function
The general antiderivative of the exponential function

1. Ify = e"
r — U—ﬂ
y'==¢€ dx

[e%du=e"+c

2. Ify = a"



EXAMPELS

- X\—1dy = =
1f1+3ex dx = f3e (143X 1dx = f(1+3eX) dx
= gln|1 + 3e*| + ¢
2.[3x3e 2" dx = —%f —8x3e X" (x = — %e‘2X4+C
[ 7—4X 3 — _1 —4X — _l —4xi
3. 2t dx = — [ 27"(-4)dx S22 —
anx
4. :OSZ dx = [ e"®™sec’xdx = e + ¢
5. [ o dx=Inl1+ e+
6. EX:_X dx = ln|eX + e7¥ + C
r dx — X
7. 1+ex_f1+ex — —f dx—1n|1+e|+c

—2x _1 —X X1 e X
8.f ) dx = [ () & dx—f o dx
= In|e* +e X|+c




