Integration by Substitution (s sl Jalil)
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1) [ x(x?+ 1)dx
2) [x3VxZdx

3) [ cos7xdx

4) [x(x*+1)P%dx
5) [ x%Vx3 + 1dx
6) [ xcos(7x?)dx

Group one
Use an appropriate substitute and solve the following:-

1) [(x+2)°dx
2) [(Bx+2)°dx
) [x(x?—1)°dx
4) [Vax —1dx
5) [ 2x(x?+ 1)3dx
)
)
)
)

(%)

6) [ 2x(x?+ 1)%dx

7) [ 2x(x? + 4)1%%dx

8) [(x+ 3)\/x2 + 6x + ldx
9 j‘ (—2x+1)

V—xZ+x+3

Group two

Use an appropriate substitute and solve the following integrals:-
1) [xVAx —1dx

2) [x(x +1)%dx

3) [x(1—3x)%dx

4) f(x +2)(2x — 1)%dx

5) \/_ Use substitution a)u=x+2 b)u=73Vx+2

6) [x3Vx?+ 1dx  Usesubstitution a)u=x*+1 b)u=+vVx2+1




Group three
Use an appropriate substitute and solve the following integrals:-

1) [ cos(7x +5)dx

2) [(2x — 1) sin(x? —x + 3) dx
) (x+1)
)
)
)

w

cos2(x2+2x+3)

4) [ 2sinxcosxdx

5) [cos*Osin6 db

6) [ x[1+ tan®(x? — 1)]dx

Group Four
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1) [y —1dy

2)]1%%
o (1+ 62)2
3) [ V5 + 2t (5¢* + 2)dt
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1) [Z(1 — cos 3x) sin 3x dx
6

T %3

2) OGde




1 Jex+1) dx
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(6) [ sin®x cos” x dx
U=CcosX =a:abs))

3

X )
(11) | A1) dx
12) [, Smx dx

cos" X + cos x —2



U=x"+1 x=alijl)

dx
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@0) [5G-2) dx
X X

22) J(x*-6x+9)*dx




T
T
= tan > x sec ~ xdx
(25) A v
0

28y [ sin A\/x” +4 dx

SIIl X COS X

(30) | T/———= d&x
A/ 1+sm” x
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cos ~ x+/1+ tan x
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Integration by Parts (s aiL Jalsil)

Primary group
How can we solve the following integrals:-

1) [x(x— 1dx

2) [(x—2)(x+ 3)dx
3) [ x(x—1)1%dx
4) [ xsin x? dx

5) [ xsinxdx

Group one:-
solve the following integrals

1) [xcosxdx

Letu =x dv = cos x dx
du = dx V= sinx then solve the integration
X Cox XX = = [
2) [xe*dx
U= rvrnenn.. dv = dx
du = ..cveeue. V=1
o xerdx ==
= — ..tcC

3) [xvVx+ 1dx
4) [Inxdx



Group two:

Frequent use of integration by parts

Solve the following integrals

1) [x%e*dx
2) [x?sinx dx

3) [x*V1 —xdx

Group three :

Solve the following integrals

1) [e*cosxdx

2) [cosxdx

Group four :-
Defined Integrals

1) fonxsinx dx
2) J2x?sin2x dx
3) f_23 e %* sin 2x dx

4) [ Inx dx

e Y sl Jalss

[.rj cos xdx = x” sinx — 2x(—cosx) + 2(-sinx) + ¢

Bl . .
[.\" cosxdx = x’sinx +2xcosx—2sinx+c¢
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el sl Jalll alaaiily
(11) [ x? sin x dx
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f sinvxdx



Partial Fractions 4wijad ) susl)
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f(x) = x3—3x2+3x—2
gx) = x*+1
h\j@uu‘)\ma‘))m‘;&‘;i\)“:\quscﬁ%\c\(z

3 2

x—4  x+3

3- Find the values of a, b, c where p(x) = q(x)
If p(x)=2x*—4x+5
q(x) = ax?*+ (2b—a)x +3b—c

Group one

Denominator can be analyzed to linear non repeated coefficients

-x+10
1) fx2+x 12

dx

2) fx2+4x—5
3) f"‘l dx

x+2
4) fx2+7x+12

5) fxz—Zx—3 dx




Group two
Denominator can be analyzed to a linear repeated coefficients.

1) [ dx

x(x—1)2

x+2 _A B C
x(x—l)z_;-l_x—l-l_(x—l)2
x+2=Ax—1*+Bx(x—1) + Cx
x=0 - 042 =A40-12 - A=1

x=1-> 14+2=Cx1 - (=3

x=2-> 2+42=12-13+Bx2(2-1)+3%x2 > B=—

Students continue solving the question

2
2) fx(x+1)2 dx

) f x2(x— 2)
6x+25
) fx3 6x2+9x

Group three

Nominator power is greater than or equal the denominator power:-

r(x)

= where 7(x) is less power than h(x)

We write f(x) on the form q(x) +

1) fx2+x

2) fx2+x de
3) fx X g

a) fx 34x— 2

x2+x— 2
2x3—4x2 +8
5) [———

x3—4x

x +2
6) [y



Group four

Find the equivalent partial fractions
Denominator has a second degree coefficient and can’t be analyzed

Find the equivalent partial fractions for the following :-

1) J. x2+4x+1

x3—x2+x— 1

X +3x+1
2) f x3+1

3) f x%-1

x3— 4x2+4x



