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Natural Logarithmic and Exponenational Functions

Derivatives

Integrals

5 (In(x)) = %

[Ldx=In|x|+C

£0n(F0)) =5 | S dx=mlf(ql+ €

X

4 (e) =& [eXdx=e*+C

% (ef(X)) = f/(X)ef(X) f f/(X)ef(X)dX — ef’(x)
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General Logarithmic and Exponenational Functions

Derivatives Integrals

& (log,(x)) = iy 2 JEdx=1In|x|+C

dix (log,(f(x)) = n(a).f;((;)) i f;((:)) dx =In|f(x)|+ C

4 (2) = In(a)a* [ a¥dx = |n(a)a +C

g (af0)) = In(a)f'(x)a"™) || [ f'(x)afCdx = In(a) a’'(x)
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Inverse Trigonometric Functions

Derivatives Integrals
4 (sin () = L [ rdu = sin~(u) + C
4 (cos™(u)) = Iiﬂ i mdu =—sin () +C
4 (tan"Y(u)) = 1+“/u2 J ﬁdu =Lltan"}(¥)+ C
R [ ——
dix (sec™H(u)) = u\/% J ﬁdu = %sec_l(g) +C
o (escH(w)) = u\/‘u‘;'_l / u\/;21_a2 du=—Llsec?}(¥)+ C
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Hyperbolic Trigonometric Functions

sinh(x)
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Hyperbolic Trigonometric Functions
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Hyperbolic Trigonometric Functions

sinh(x) =

cosh(x)

Bander Almutairi (King Saud University) Revision 22 Oct 2013 6 /17



Hyperbolic Trigonometric Functions

sinh(x) = € —2e
cosh(x) = © +2e
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Hyperbolic Trigonometric Functions

. eX —e*
sinh(x) =
(x) >
e +e
cosh(x) =
2
tanh(x)
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Hyperbolic Trigonometric Functions

sinh(x) = € —2e
cosh(x) = © +2e

sinh(x)
tanh(x) = cosh(x)
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Hyperbolic Trigonometric Functions

sinh(x) = € —2e
cosh(x) = %

inh X _ =X
tanh(x) = sinh(x) _ & —e

cosh(x) eX+4 e X
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Hyperbolic Trigonometric Functions

sinh(x) = € —2e

cosh(x) = %

tanh(x) = sinh(x) e —e™
~ cosh(x) eX+4 e

coth(x)
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Hyperbolic Trigonometric Functions

sinh(x) = € —2e

cosh(x) = © +2e
tanh(x) = sinh(x) e —e™
~ cosh(x) eX+4 e

sinh(x)

coth(x) = cosh(x)
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Hyperbolic Trigonometric Functions

sinh(x)
cosh(x)

tanh(x)

coth(x)
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eX—e ™~
2
e +e
2
sinh(x) e —e™
cosh(x)  eX 4 e
sinh(x) e +e™
cosh(x) e — e~
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Hyperbolic Trigonometric Functions

sinh(x)
cosh(x)
tanh(x)
coth(x)

sech(x)
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sinh(x) e —e™
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Hyperbolic Trigonometric Functions

sinh(x) = € —2e
cosh(x) = %
tanh(x) = sinh(x) e —e™
~ cosh(x) eX+4 e
sinh(x eX+e ¥
h = =
coth(x) cosh(x) eX—e™X
1
sech(x) = cosh(x)
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Hyperbolic Trigonometric Functions

sinh(x)
cosh(x)
tanh(x)
coth(x)

sech(x)
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eX —e*

2
eX + e—X

2
sinh(x) e —e™
cosh(x)  eX 4 e
sinh(x) e +e™
cosh(x) e — e~

12

X

cosh(x) e+ e~
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Hyperbolic Trigonometric Functions

sinh(x)
cosh(x)
tanh(x)
coth(x)
sech(x)

csch(x)

Bander Almutairi (King Saud University)

eX —e*

2
eX + e—X

2
sinh(x) e —e™
cosh(x)  eX 4 e
sinh(x) e +e™
cosh(x) e — e~

12

X

cosh(x) e+ e~

Revision

22 Oct 2013

6 /17



Hyperbolic Trigonometric Functions

sinh(x)
cosh(x)
tanh(x)
coth(x)
sech(x)

csch(x)
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eX —e*

2
eX + e—X

2
sinh(x) e —e™
cosh(x)  eX 4 e
sinh(x) e +e™
cosh(x) e — e~
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X

cosh(x) e+ e~
1
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sinh(x)
cosh(x)
tanh(x)
coth(x)
sech(x)

csch(x)
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Hyperbolic Trigonometric Functions

eX —e*
2
eX +e
2
sinh(x) e —e™
cosh(x) X+ e~
sinh(x) e +e™
cosh(x) e — e~
12
cosh(x) eX+ e~
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Hyperbolic Trigonometric Functions

sinh(x)
cosh(x)
tanh(x)
coth(x)
sech(x)

csch(x)

e“—e
2
e +e
2
sinh(x) e —e™
cosh(x)  eX 4 e
sinh(x) e +e™
cosh(x) e — e~
12
cosh(x) X+ e~
1 2

sinh(x) T e —ex

Hyperbolic Trigonometric Formulas:

cosh?(x) —sinh?(x) = 1
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Hyperbolic Trigonometric Functions

sinh(x)
cosh(x)
tanh(x)
coth(x)
sech(x)

csch(x)

e“—e
2
e +e
2
sinh(x) e —e™
cosh(x)  eX 4 e
sinh(x) e +e™
cosh(x) e — e~
12
cosh(x) eX+ e~
1 2

sinh(x) T e —ex

Hyperbolic Trigonometric Formulas:
cosh?(x) —sinh?(x) = 1

1 —tanh?(x) = sech?(x)
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Hyperbolic Trigonometric Functions

e“—e
ioh _
sinh(x) 5
X —X
cosh(x) = €te”
2
inh X _ a—X
tanh(x) = sinh(x) _ & —e
cosh(x) eX+4 e X
N h X —X
coth(x) = sinh(x _etfe
cosh(x) eX—e™X
1 2
h = =
sech(x) cosh(x) eX+ e~
1 2
h = = .
csch(x) sinh(x) eX—ex
Hyperbolic Trigonometric Formulas:
cosh?(x) —sinh?(x) = 1
1 —tanh?(x) = sech?(x)
Fath2(v) — 1 —  rerh2(y)
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Hyperbolic Trigonometric Functions

Derivatives Integrals
< (sinh(u)) = cosh(u)v/ [ sinh(x)dx = cosh(x) + ¢
< (cosh(u)) = sinh(u)u/ [ cosh(x)dx = sinh(x) + ¢
< (tanh(u)) = sech?(u)u/ [ sech?(x)dx = tanh(x) + ¢
< (coth(u)) = — csch?(u)u’ [ esch?(x)dx = — coth(x) + ¢
4 (sech(u))=—sech(u)tanh(u)u’ || [ sech(x)tanh(x)dx=— sech(x) + c
< (esch(u))=— csch(u) coth(u)u’ || [ csch(x) coth(x)dx=— csch(x) + ¢
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Inverse Hyperbolic Functions

y =sinh7}(x) <= x =sinh(y)
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Inverse Hyperbolic Functions

y = sinh~1(x) sinh(y)

— X =
y =cosh™!(x) <= x = cosh(y)

Bander Almutairi (King Saud University) Revision 22 Oct 2013 8 /17



Inverse Hyperbolic Functions

y =sinh7}(x) <= x =sinh(y)
y =cosh™!(x) <= x = cosh(y)
y =tanh™!(x) <= x =tanh(y)
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Inverse Hyperbolic Functions

—
<= x = cosh(y)
—
—
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Inverse Hyperbolic Functions

y =sinh7}(x) <= x =sinh(y)
y =cosh™!(x) <= x = cosh(y)
y =tanh™!(x) <= x =tanh(y)
y =coth™}(x) <= x = coth(y)
y =sech™}(x) <= x = sech(y)
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Inverse Hyperbolic Functions

y =sinh7}(x) <= x =sinh(y)
y =cosh™!(x) <= x = cosh(y)
y =tanh™!(x) <= x =tanh(y)
y =coth™}(x) <= x = coth(y)
y =sech™}(x) <= x = sech(y)
y =csch™}(x) <= x =csch(y)
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Inverse Hyperbolic Functions

y =sinh7}(x) <= x =sinh(y)
y =cosh™!(x) <= x = cosh(y)
y =tanh™!(x) <= x =tanh(y)
y =coth™}(x) <= x = coth(y)
y =sech™}(x) <= x = sech(y)
y =csch™}(x) <= x =csch(y)

Theorem:
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Inverse Hyperbolic Functions

y =sinh7}(x) <= x =sinh(y)
y =cosh™!(x) <= x = cosh(y)
y =tanh™!(x) <= x =tanh(y)
y =coth™}(x) <= x = coth(y)
y =sech™}(x) <= x = sech(y)
y =csch™}(x) <= x =csch(y)

Theorem:

o sinh71(x) = In(x + V2 +1).
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Inverse Hyperbolic Functions

y =sinh7}(x) <= x =sinh(y)
y =cosh™!(x) <= x = cosh(y)
y =tanh™!(x) <= x =tanh(y)
y =coth™}(x) <= x = coth(y)
y =sech™}(x) <= x = sech(y)
y =csch™}(x) <= x =csch(y)

Theorem:
o sinh71(x) = In(x + V2 +1).
o cosh™(x) = In(x +vx2 —1),x > 1.
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Inverse Hyperbolic Functions

y =sinh7}(x) <= x =sinh(y)
y =cosh™!(x) <= x = cosh(y)
y =tanh™!(x) <= x =tanh(y)
y =coth™}(x) <= x = coth(y)
y =sech™}(x) <= x = sech(y)
y =csch™}(x) <= x =csch(y)

Theorem:

o sinh71(x) = In(x + V2 +1).
o cosh™!(x) = In(x + Vx2 = 1),x > 1.
o tanh !(x) = 1 1In (HX) x| < 1.
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Inverse Hyperbolic Functions

y =sinh7}(x) <= x =sinh(y)
y =cosh™!(x) <= x = cosh(y)
y =tanh™!(x) <= x =tanh(y)
y =coth™}(x) <= x = coth(y)
y =sech™}(x) <= x = sech(y)
y =csch™}(x) <= x =csch(y)

Theorem:
o sinh71(x) = In(x + V2 +1).
o cosh™!(x) = In(x +vxZ —1),x > 1.
o tanh !(x) = 1 1In (HX) x| < 1.
) =

e sech~1(x (1*7 VX17X> ,0<x <1

Bander Almutairi (King Saud University) Revision 22 Oct 2013 8 /17



Inverse Hyperbolic Functions

Derivatives Integrals
9 (sinh~(u)) = u“;H [ Wdu =sinh™1(¥) + ¢
d% (COSh_l(U)) = \/% J \/ﬁdu = cosh_l(g) +c
4 (tanh~ () = 12, [ L adu = Ltanh~1(¥) +
o (coth™H(u)) = 1__LZ,/2 [ sdu=-1 tanh™1(¥) + ¢
% (sech_l(u)) = ﬁ i \/ﬂ —sech (Ig\) +c
g (csch ™ () = \u|\;52,+1 J |u\\/u2+32 = —losch™(4) +c
o A (s Sl Uihasie) Ravidi 22 Oct 2013
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Integration by Parts

UV/: uv — vu
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of
powers of the trigonometric functions, so they are of the form:
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of
powers of the trigonometric functions, so they are of the form:
[ sin"(x
fcos” (x)dx
J sin”(x) cos™(x)dx
ftan .sec™(x)dx.
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of
powers of the trigonometric functions, so they are of the form:

[ sin"(x)dx
fcos” (x)dx
J sin”(x) cos™(x)dx
| tan"(x). sec™(x)dx.

We need some formulas that would heIp us to find these integrals:
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of
powers of the trigonometric functions, so they are of the form:

[ sin"(x)dx
fcos” (x)dx
J sin”(x) cos™(x)dx
ftan .sec™(x)dx.
We need some formulas that would heIp us to find these integrals:

o cos?(x) +sin?(x) = 1.
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of
powers of the trigonometric functions, so they are of the form:
[ sin"(x)dx
fcos” (x)dx
J sin”(x) cos™(x)dx
ftan .sec™(x)dx.

We need some formulas that would heIp us to find these integrals:
o cos?(x) +sin?(x) = 1.

e sin?(x) = 17%5(2)()
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of

powers of the trigonometric functions, so they are of the form:
[ sin"(x)dx
fcos” (x)dx
J sin”(x) cos™(x)dx
ftan .sec™(x)dx.
We need some formulas that would heIp us to find these integrals:
o cos?(x) +sin?(x) = 1.
e sin?(x) = 17%5(2)()

o cos’(x) = H%S(ZX)
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of

powers of the trigonometric functions, so they are of the form:
[ sin"(x)dx
fcos” (x)dx
J sin”(x) cos™(x)dx
ftan .sec™(x)dx.

We need some formulas that would heIp us to find these integrals:

o cos?(x) +sin?(x) = 1.
e sin’(x) = 71{025(2)().
o cos’(x) = H%S(ZX)
°
cos(2x) = cos?(x) — sin?(x)
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of
powers of the trigonometric functions, so they are of the form:

[ sin"(x)dx
fcos” (x)dx
J sin”(x) cos™(x)dx
J tan"(x). sec™(x)dx.

We need some formulas that would heIp us to find these integrals:

o cos?(x) +sin?(x) = 1.
e sin?(x) = 17%5(2)()
o cos’(x) = H%S(ZX)
°
cos(2x) = cos?(x) — sin?(x)
= 2cos’(x) —1
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of

powers of the trigonometric functions, so they are of the form:
[ sin"(x)dx
fcos” (x)dx
J sin”(x) cos™(x)dx
ftan .sec™(x)dx.

We need some formulas that would heIp us to find these integrals:

o cos?(x) +sin?(x) = 1.
e sin?(x) = 17%5(2)()
o cos’(x) = H%S(ZX)
°
cos(2x) = cos?(x) — sin?(x)
= 2cos’(x) —1
= 1-2sin’(x).
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of

powers of the trigonometric functions, so they are of the form:
[ sin"(x)dx
fcos (x)dx
J sin”(x) cos™(x)dx
ftan .sec™(x)dx.
We need some formulas that would heIp us to find these integrals:
o cos?(x) +sin?(x) = 1.

.2 _ 1—cos(2x)
@ sin“(x) = ———.
o cos’(x) = H%S(ZX)
°
cos(2x) = cos?(x) — sin?(x)
= 2cos’(x) —1
= 1-2sin’(x).
@ sec’(x) = 1+ tan?(x).
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Trigonometric Integrals

In this section, we will discuss integrals of functions that are product of

powers of the trigonometric functions, so they are of the form:
[ sin"(x)dx
fcos (x)dx
J sin”(x) cos™(x)dx
ftan .sec™(x)dx.
We need some formulas that would heIp us to find these integrals:
o cos?(x) +sin?(x) = 1.

.2 _ 1—cos(2x)
@ sin“(x) = ———.
o cos’(x) = H%S(ZX)
°
cos(2x) = cos?(x) — sin?(x)
= 2cos’(x) —1
= 1-2sin’(x).
@ sec’(x) = 1+ tan?(x).
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Trigonometric Integrals

Now evaluate [ sin®"™(x)dx or [ cos®™1(x)dx,
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Now evaluate [sin®"™(x)dx or [ cos?™*1(x)dx, we write them as follows

/(sin2(x))nsin(x)dx7 /(cos2(x))ncos(x)dx.
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Now evaluate [sin®"™(x)dx or [ cos?™*1(x)dx, we write them as follows

/(sin2(x))nsin(x)dx7 /(cos2(x))ncos(x)dx.

The we replace sin?(x) by 1 — cos?(x)
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Now evaluate [sin®"™(x)dx or [ cos?™*1(x)dx, we write them as follows

/(sin2(x))nsin(x)dx7 /(cos2(x))ncos(x)dx.

The we replace sin?(x) by 1 — cos?(x) (for cos?(x), we replace by
1 — cos?(x)). so the integrals become
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Now evaluate [sin®"™(x)dx or [ cos?™*1(x)dx, we write them as follows

/(sin2(x))nsin(x)dx7 /(cos2(x))ncos(x)dx.

The we replace sin?(x) by 1 — cos?(x) (for cos?(x), we replace by
1 — cos?(x)). so the integrals become

h= / (1- cos2(x))nsin(x)dx, b= / (1- sin2(x))ncos(x)dx.
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Now evaluate [sin®"™(x)dx or [ cos?™*1(x)dx, we write them as follows

/(sin2(x))nsin(x)dx7 /(cos2(x))ncos(x)dx.

The we replace sin?(x) by 1 — cos?(x) (for cos?(x), we replace by
1 — cos?(x)). so the integrals become

h= / (1- cos2(x))nsin(x)dx, b= / (1- sin2(x))ncos(x)dx.

Finally, we substitute by u = cos(x) for 1 (so du = — sin(x)dx)
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Now evaluate [sin®"™(x)dx or [ cos?™*1(x)dx, we write them as follows

/(sin2(x))nsin(x)dx7 /(cos2(x))ncos(x)dx.

The we replace sin?(x) by 1 — cos?(x) (for cos?(x), we replace by
1 — cos?(x)). so the integrals become

h= / (1- cos2(x))nsin(x)dx, b= / (1- sin2(x))ncos(x)dx.

Finally, we substitute by u = cos(x) for /1 (so du = —sin(x)dx) and
u = sin(x) for k (so du = cos(x)dx.
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Now evaluate [sin®"™(x)dx or [ cos?™*1(x)dx, we write them as follows

/(sin2(x))nsin(x)dx7 /(cos2(x))ncos(x)dx.

The we replace sin?(x) by 1 — cos?(x) (for cos?(x), we replace by
1 — cos?(x)). so the integrals become

h= / (1- cos2(x))nsin(x)dx, b= / (1- sin2(x))ncos(x)dx.

Finally, we substitute by u = cos(x) for /1 (so du = —sin(x)dx) and
u = sin(x) for k (so du = cos(x)dx.

Examples:

[sind(x)dx. [2] [sin3(x)dx. [3] [ sin®(x)dx.
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Trigonometric Integrals

Now to evaluate [ sin®"(x)dx or | cos®"(x)dx,
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Trigonometric Integrals

Now to evaluate [ sin®"(x)dx or [ cos®”(x)dx, we write them as follows
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Trigonometric Integrals

Now to evaluate [ sin®"(x)dx or [ cos®”(x)dx, we write them as follows

[ i) [ (eos?()" ox
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Trigonometric Integrals

Now to evaluate [ sin®"(x)dx or [ cos®”(x)dx, we write them as follows

[ i) [ (eos?()" ox

The we replace sin?(x) by 1—%5(2@
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Trigonometric Integrals

Now to evaluate [ sin®"(x)dx or [ cos®”(x)dx, we write them as follows

[ i) [ (eos?()" ox

The we replace sin?(x) by 1—%5(2@ (for cos?(x), we replace by H%S(zx))
so the integrals become
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Trigonometric Integrals

Now to evaluate [ sin®"(x)dx or [ cos®”(x)dx, we write them as follows

[ i) [ (eos?()" ox

The we replace sin?(x) by 1_%5(2)0 (for cos?(x), we replace by H%S(zx))
so the integrals become

/<1cgs(2x)>”dX7 /<1cc2)s(2x)>"dX‘
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Trigonometric Integrals

Now to evaluate [ sin®"(x)dx or [ cos®”(x)dx, we write them as follows

[ i) [ (eos?()" ox

The we replace sin?(x) by 1—%5(2@ (for cos?(x), we replace by H%S(zx))
so the integrals become

/<1czs(2x)>ndxj /<1cc2)s(2x)>"dX‘

Finally, we expand (1_%5(2”)” (and (H%S(zx))n)

Bander Almutairi (King Saud University) Revision 22 Oct 2013 13 /17



Trigonometric Integrals

Now to evaluate [ sin®"(x)dx or [ cos®”(x)dx, we write them as follows

[ i) [ (eos?()" ox

1— cos( X)

1-+cos(2x) )
— )

The we replace sin?(x) by (for cos?(x), we replace by

so the integrals become

/<1czs(2x)>ndxj /<1cc2)s(2x)>"dX‘

Finally, we expand (1_%5(2”)” (and (H%S(Zx))”)
Examples:
[1] [sin*(x)dx. [2] [sin®(x)dx. [3] [ cos®(x)dx
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Trigonometric Integrals

To evaluate [ sin®(x) cost(x)dx, we consider three cases:
(I) fk=2m+1and t = 2n,
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/ sin?™ 11 (x) cos®"(x) dx
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Trigonometric Integrals

To evaluate [ sin®(x) cost(x)dx, we consider three cases:

(I) If k=2m+1 and t = 2n, we write the integral as follow:

/ sin?™ 1 (x) cos®"(x)dx = /(sinz(x))m cos®"(x) sin(x)dx

Bander Almutairi (King Saud University) Revision 22 Oct 2013 14 /17



Trigonometric Integrals

To evaluate [ sin®(x) cost(x)dx, we consider three cases:

(I) If k=2m+1 and t = 2n, we write the integral as follow:
/sin2’"+1(x) cos®™(x)dx = /(sinz(x))m cos®"(x) sin(x)dx
= /(1 — cos?(x))™ cos®"(x) sin(x)dx.
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Trigonometric Integrals

To evaluate [ sin®(x) cost(x)dx, we consider three cases:

(I) If k=2m+1 and t = 2n, we write the integral as follow:
/sin2’"+1(x) cos®™(x)dx = /(sinz(x))m cos®"(x) sin(x)dx
= /(1 — cos?(x))™ cos®"(x) sin(x)dx.

Then we use the substitution u = cos(x),
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Trigonometric Integrals

To evaluate [ sin®(x) cost(x)dx, we consider three cases:

(I) If k=2m+1 and t = 2n, we write the integral as follow:
/sin2’"+1(x) cos®™(x)dx = /(sinz(x))m cos®"(x) sin(x)dx
= /(1 — cos?(x))™ cos®"(x) sin(x)dx.

Then we use the substitution u = cos(x), so du = — sin(x)dXx.
Similarly, if k =2m and t =2n+ 1.
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Trigonometric Integrals

To evaluate [ sin®(x) cost(x)dx, we consider three cases:
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Trigonometric Integrals

To evaluate [ sin®(x) cost(x)dx, we consider three cases:

(I) If k=2m+1 and t = 2n, we write the integral as follow:
/sin2’"+1(x) cos®™(x)dx = /(sinz(x))m cos®"(x) sin(x)dx
= /(1 — cos?(x))™ cos®"(x) sin(x)dx.
Then we use the substitution u = cos(x), so du = — sin(x)dXx.
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Trigonometric Integrals

To evaluate [ sin®(x) cost(x)dx, we consider three cases:

(I) If k=2m+1 and t = 2n, we write the integral as follow:
/sin2’"+1(x) cos®™(x)dx = /(sinz(x))m cos®"(x) sin(x)dx
= /(1 — cos?(x))™ cos®"(x) sin(x)dx.
Then we use the substitution u = cos(x), so du = — sin(x)dXx.
Similarly, if k =2m and t =2n+ 1.

(IN) If k=2m+1 and t =2n+ 1, we write the integral as follow:

/ sin?™ 1 (x) cos®" T (x)dx = /(sin2(x))’"cosz'7+1(x) sin(x)dx
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To evaluate [ sin®(x) cost(x)dx, we consider three cases:

(I) If k=2m+1 and t = 2n, we write the integral as follow:
/sin2’"+1(x) cos®™(x)dx = /(sinz(x))m cos®"(x) sin(x)dx
= /(1 — cos?(x))™ cos®"(x) sin(x)dx.
Then we use the substitution u = cos(x), so du = — sin(x)dXx.
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To evaluate [ sin®(x) cost(x)dx, we consider three cases:
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/sin2m+1(x) cos®™(x)dx = /(sin2(x))’"cosz'7+1(x) sin(x)dx
= /(1 — cos?(x))™ cos?" 1 (x) sin(x)dx.
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= /(1 — cos?(x))™ cos®"(x) sin(x)dx.

Then we use the substitution u = cos(x), so du = — sin(x)dXx.
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To evaluate [ sin®(x) cost(x)dx, we consider three cases:

(I) If k=2m+1 and t = 2n, we write the integral as follow:

/ sin?™ 1 (x) cos®"(x)dx = /(sinz(x))m cos®"(x) sin(x)dx
= /(1 — cos?(x))™ cos®"(x) sin(x)dx.

Then we use the substitution u = cos(x), so du = — sin(x)dXx.
Similarly, if k =2m and t =2n+ 1.

(IN) If k=2m+1 and t =2n+ 1, we write the integral as follow:
/sin2m+1(x) cos®™(x)dx = /(sin2(x))’"cosz'7+1(x) sin(x)dx
= /(1 — cos?(x))™ cos?" 1 (x) sin(x)dx.

Then we use the substitution u = cos(x), so du = —sin(x)dx. We

also, can use the substitution u = sin(x), How??.
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To evaluate [ sin®(x) cost(x)dx, we consider three cases:

(I) If k=2m+1 and t = 2n, we write the integral as follow:

/ sin?™ 1 (x) cos®"(x)dx = /(sinz(x))m cos®"(x) sin(x)dx
= /(1 — cos?(x))™ cos®"(x) sin(x)dx.

Then we use the substitution u = cos(x), so du = — sin(x)dXx.
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Trigonometric Integrals

() If k=2m and t = 2n,
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Trigonometric Integrals

(1) If k=2m and t = 2n, we write the integral as follow:
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Trigonometric Integrals

(1) If k=2m and t = 2n, we write the integral as follow:

/sinzm(x) cos®"(x)dx
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Trigonometric Integrals

(1) If k=2m and t = 2n, we write the integral as follow:

/sin2m(x)c052”(x)dx = /(sinz(x))m(cos2(x))”sin(x)dx.
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Trigonometric Integrals

(1) If k=2m and t = 2n, we write the integral as follow:

/sinzm(x)coszn(x)dx = /(sinz(x))m(cosz(x))”sin(x)dx.

Then we replace sin(x) by 1_%5(2)@ and we replace cos?(x) by
1+4-cos(2x)
2 1
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Trigonometric Integrals

(1) If k=2m and t = 2n, we write the integral as follow:

/sinzm(x)coszn(x)dx = /(sin2(x))m(cosz(x))”sin(x)dx.

1— cos(2x)

Then we replace sin(x) by and we replace cos?(x) by

H%SQX), then we simplify the brackets.
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Trigonometric Integrals

To evaluate the integrals [ tan”(x)dx and [ sec”(x)dx,
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Trigonometric Integrals

To evaluate the integrals [ tan”(x)dx and [ sec”(x)dx, we use the
relation:
sec?(x) = tan?(x) + 1.
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Trigonometric Integrals

To evaluate the integrals [ tan”(x)dx and [ sec”

relation:

sec?(x) = tan?(x) + 1.

Example: evaluate the following:
(1) [tan(x)d 2) [tan?(x)dx
(3) [tan3(x) (4) [ tan*(x)dx.
(5) [ sec(x)d. 6) [ sec?(x)dx
(7) [sec®(x) (8) sec*(x)dx.

></'\><

—
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Trigonometric Integrals

Now to evaluate integration of the form:

/tan"(x) sec(x)dx.

We use the following substitution:
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Trigonometric Integrals

Now to evaluate integration of the form:

/tan"(x) sec(x)dx.

We use the following substitution:

(a) If nis odd,
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Trigonometric Integrals

Now to evaluate integration of the form:

/tan"(x) sec(x)dx.

We use the following substitution:

(a) If nis odd, we put u = sec(x), so du = sec(x) tan(x)dx.
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Now to evaluate integration of the form:
/tan"(x) sec(x)dx.

We use the following substitution:

(a) If nis odd, we put u = sec(x), so du = sec(x) tan(x)dx.

(b) If mis even,
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Now to evaluate integration of the form:
/tan"(x) sec(x)dx.

We use the following substitution:

(a) If nis odd, we put u = sec(x), so du = sec(x) tan(x)dx.

(b) If mis even, we put u = tan(x), so du = sec?(x)dx.
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Trigonometric Integrals

Now to evaluate integration of the form:

/ tan”(x) sec™(x)dx.

We use the following substitution:

(a) If nis odd, we put u = sec(x), so du = sec(x) tan(x)dx.
(b) If mis even, we put u = tan(x), so du = sec?(x)dx.

(c) If niis odd and m is even we use the substitution in (a) or (b).
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Trigonometric Integrals

Now to evaluate integration of the form:
/tan"(x) sec(x)dx.

We use the following substitution:

(a) If nis odd, we put u = sec(x), so du = sec(x) tan(x)dx.

(b) If mis even, we put u = tan(x), so du = sec?(x)dx.

(c) If niis odd and m is even we use the substitution in (a) or (b).
(d) If n =2k is even and m =2t + 1 is odd,
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Trigonometric Integrals

Now to evaluate integration of the form:

/ tan”(x) sec™(x)dx.

We use the following substitution:

(a) If nis odd, we put u = sec(x), so du = sec(x) tan(x)dx.
b) If m is even, we put u = tan(x), so du = sec?(x)dx.

d) If n=2k is even and m = 2t + 1 is odd, then we write the integral as

follow:

(b)
(c) If niis odd and m is even we use the substitution in (a) or (b).
(d)

/tan2k(x) sec?™(x)dx = /(tanQ(X))k sec’t(x)dx,
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Trigonometric Integrals

Now to evaluate integration of the form:

/ tan”(x) sec™(x)dx.

We use the following substitution:

(a) If nis odd, we put u = sec(x), so du = sec(x) tan(x)dx.
b) If m is even, we put u = tan(x), so du = sec?(x)dx.

d) If n=2k is even and m = 2t + 1 is odd, then we write the integral as

follow:

(b)
(c) If niis odd and m is even we use the substitution in (a) or (b).
(d)

/tan2k(x) sec?™(x)dx = /(tanQ(X))k sec’t(x)dx,

then we replace tan?(x) by sec?(x) — 1.
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