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Indefinite Integral

Given a function f, if F is a function such that

F'(x) = f(x)
then F is called antiderivative of f.
Definition 1
An antiderivative of f is simply a function whose derivative is f. J

Note: Any two antiderivatives of a function differ only by a constant.

Dr. Abdulla Eid (University of Bahrain) 2/28



Indefinite Integrals

If F(x) is the antiderivative of f(x), we will write

/f(x)dx: F(x) +C
antid;gative

where
@ The symbol [ is called the integral sign.
@ The function f(x) is called the integrand.
@ The constant C is called the constant of integration.

@ dx indicates the variable involved in the integration which is x.

Note: The Fundamental Theorem of Calculus

a ( [ 7 dx) = f(x)and [ £ (F(x)) o = F(x)

Integration and differentiation are reversing each other.
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Examples

Example 2
Find f?dx. J

Solution: We need to find what is the function that if we differentiate it
we get 77
=7x+C

Example 3
Find fxdx. J

Solution: We need to find what is the function that if we differentiate it
we get x7?
1
2 + C
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Examples

Example 4
Find fxg dx. J

Solution: We need to find what is the function that if we differentiate it
we get x°7

— 1 10
= 10% +C
Example 5
Find [ 1 dx. J

Solution: We need to find what is the function that if we differentiate it
we get )l(?
=Inx+C
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Elementary integration formula
(1] f kdx = kx+ C.

@fx”dxzﬁx”“-i—(f n#—1.

Q@ [xldx= [ldx=In|x|+C x> 0.
Q [eXdx=e"+C.

Q@ [kf(x)dx =k [f(x)dx .

O [(f(x)+g(x))dx= [f(x)dx+ [g(x)dx.
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Example 6
Find f5x_9 dx. J

Solution:
= —X_8 +C

Exercise 7
Find [ 3 dx. J

Solution:

/—dX—/3X_6dX— x>+ C
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Example 8
Find [4x®+3x* +2x + 9+ 1 dx. J

Solution: 4 3
= ?x7+gx5—|—x2—l—9x—|— In|x| + C
Exercise 9
Find f x99 —7x0 4 3x 4 4 x 1 4 \/de. J

Solution:

_ 1 10.9 7 3 -3
= 109~ X'+ = + In|x] +v2x+ C
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Example 10
Find [ v/x + ;3= dx. }

Solution: 5 ) $
= /x%—i—gx%zdx: §x%+§3x%+C
Exercise 11
Find fex—i—xe—i—e2 dx. J

Solution:

1
=&+ mx‘-‘“ +e’x+C
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Example 12
Find [ x2(4x3 + 3x + 5) dx. J

Solution:
= /4x—|—3x_1—|—5x_2dx =2x+3Inx—5x"1+C
Exercise 13
Find [ X10% gx. J

Solution: .
= /x2—i—10x*1 dx = §x3—i—10|n x|+ C
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Example 14
Find [(x +2)? dx. J

Solution: 1
= /x2+4x+4dx = §X3+2X2+4X+ C
Exercise 15
Find f < (M) dx. }
Solution:
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Exercise 16
Find [(7x3 — 6x% —In3) dx.

Solution:

= %x‘l —2x3—(In3)x+ C

Exercise 17
Find fe'”(X2+1) dx.

> x3
/e'"(x 1) dx = /(X2+1)dX:?+X+C

Exercise 18
Find [ dx.

dx = ldx=x+C
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Indefinite Integrals involving Trigonometric and inverse
trigonometric functions

Example 19
Find fcsczxdx.

Solution:
= —cotx+ C

Exercise 20
Find [ 4sin x + 3 cos x dx.

Solution:
= —4cosx+3sinx+ C
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Example 21 J

. 3_ 4
Find [ X’=x'cosxt5 gy

Solution:
1 —4
:/ — —cosx + bx dx
X
. 5 3
=In|x| — smx—§x +C
Exercise 22
Find f \/17_7 dx. J
Solution:

=7sin" 'x+C
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Example 23
Find [ LEeosx gy J

cos? x

Solution:

1 2
/m:/ Loq) o
cos? x cos? x
z/sec2x+1dx
=tanx+x+ C
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Exercise 24
Find [ Sif2X dx.

sin x

Solution:

/sm2de: /2smxcosxdx

sin x sin x

=~ /2cosxdx
=2sinx+C
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Example 25
Find f J

t41

Solution:

/t2—1 / t2—1
= dx
th—1 t2+ t2—1)

:/t2+1dx

—tan lt+ C

Dr. Abdulla Eid (University of Bahrain)



Exercise 26
Find | cosx(tan x + sec x) dx. J

Solution:

/cosx(tanx+secx) dx = /cosxtanx+cosxsecxdx

sin x 1
= [ cosx + cos x—— dx
cos X COS X

:/(sinx+1) dx
= —cosx+x+C
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Note: If [ f(x)dx = F(x)+ C, then [ f(kx)dx = +F(kx)+ C.

Example 27
O [e¥dx= 1>+ C.
Q@ [eXdx=Le*+C.
Q@ [edx=Le >+ C
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Example 28
Find [ (e +5)° dx. J

Solution:
/(ex 4 5)2dx = /(e2X +10€X + 25) dx
1 2x X
= Ee +10e* +25x + C
Exercise 29
Find [ (X — e_X)2 dx. J
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Example 30
Find [ L& dx. J

Solution:

14 e~ 1 e

I dx:/(?ﬂe—x)dx
:/(efx—l—l)dx
=—e*+x+C
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Example 31
Q@ [sin(2x)dx = — § cos(2x) + C.
@ [cos(—x)dx = L sin(—x) + C.
o fsec(rcx) tan(7rx) dx = L sec(7mtx) + C.

7T

Q [sec?(7x) dx = L tan(7x) + C.
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Recall: The trigonometric ldentitites:

(cos and sin functions)
Q@ cos?x +sin’x = 1.
O 1 —sin®x = cos? x.
Q 1— cos?x = sin’x.

(tan and sec functions)

Q sec?x —tan?x = 1.

@ sec? =1+ tan?x.
© tan?x = sec?

(Double Angle Formula)

@ sin(2x) = 2sin x cos x.

@ cos(2x) = cos?

x—1.

X — sin

2

X.

© cos®x = 1 (14 cos(2x)).
Q sin’x = 3 (1 — cos(2x)).
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Example 32
Find fseczxdx. J

Solution:

/seczxdx: tanx + C

Example 33
Find [ tan?x dx. J

Solution:

/tanzxdx = /(seczx— 1) dx

=tanx—x+C
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Example 34
Find [ sin?x dx. J

Solution:
/sin2xdx = /% (1 —cos(2x)) dx
= %/(1 — cos(2x)) dx
1 1.
¥ (x - Esm(2x)) +C
Exercise 35
Find [ cos® x dx J
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Exercise 36
Find [6 — cot? x dx. J

Solution:
/6—cot2xdx = /6— (csc? x — 1) dx

:/7—csc2xdx

=T7x—cotx+ C
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Example 37
Find [ (secx + tan x)? dx. J

Solution:
/(sec><+tan><)2 dx = /sec2x+2$ecxtanx+tan2xdx
= /sec2x+2secxtanx—|—sec2x—1dx

= /2sec2x+25ecxtanx—1dx
—=2tanx +2secx —x+ C
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Example 38 J

Find [ 2= dx.
Solution:
/\/ﬁ dx = sin”? (g)
Exercise 39
Find [ g1z dx. J

Solution:

/9+1x2 dx = %ta"_l (3)
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