Lecture 15

Learning Objectives

At the end of this class, students should be able to:
— derive and use standard integrals
— solve related problems

Some more Standard Integrals
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Integrals of the form fm

To express this integral in the standard form, we convert the quadratic expression x2 + bx + ¢ in
the form of sum or difference of two squares and then we can apply one of the above three formulas
(@), (b), and (c). Let us try to understand from the following illustrations.

IHlustration

Evaluate: [

x%2+6x+8
Solution

Here, x2+6x+8=x2+2x3><x+9—1=(x+3)2—12
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Evaluate: f15 yp—

Solution
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Evaluate: f m



Solution

Here, 3x2+2x+7=3(x2+3x+z) =3{x2+2xl><x+l_l+2}
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Evaluate: f% x

Solution
Let 4tanx = t then 4sec? x dx = dt = sec? xdx = dt/4
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Integrals of the form J-a+bsinx+ccosx ! fa+b sinx '’ fa+ccosx

To express these integrals in the standard form, we make the use of following identities:
. . X X
sinx = 2sin=cos-
2 2
cosx = cos> g — sinzg , and for the constant 'a’, we write
a=a (sin2 g + cos? g)

Let us try to understand from the following illustration.

Ilustration
d
Evaluate: [ —————
3sinx+2cosx+3
Solution
d d
Here, [ S — = al
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Dividing numerator and denominator by cos? 5, we get

(sm2 =+6 sm2 cos= +5 cosZE)
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Substituting tan > = w than
%sec2 %dx =du = seczgdx = 2du

Thus, [ —e—2v—dx =2

(tan2x+6 tan+5)

1
(u?+6u+5)

1
=2
f (u?+2x3xXu+9-4)

=2 [ ———du

(u+3)2-22

_ 2 [w+3)-2
- 2><2ln [(u+3)+2] te

X
1 tan-+1
= - —l+c
2 tan5+5

Integral of the form |

asinx+b cos x

To express this integral in the standard form, we make the use of following substitutions:

a=rcostandb =rsintthenr? = a? + b> =>r =+va? + b2 andt = tan"1(b/a)

asinx + b cosx =rsinxcost +rcosxsint
=rsin (x +1t)
[llustration
Evaluate: fm
Solution
Let3 =rcostand 2 = rsintthen r = v22 + 32 =13 and t = tan™'(2/3)
3sinx + 2cosx =rsinxcost +rcosxsint
=rsin (x +t)
ThUS fm B _f sin (x+t)

:lf cosec (x + t) dx

=21n [tan (29)] + ¢



:%ln [tan (§+%tan‘1§)] +c

Exercise for Reader
Evaluate the following integrals.
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