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The Power Rule
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f\/}dx=fx5dx=%x5+c f2‘{/7dx=f2x1dx=%x1+c
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Definite Integrals
[l2x+4de=[x*+4x]} = 32+ 4-3) - (12 +4- 1)
21-5=16

4

Po-srin=[or-2]. = (6:4-24) - @

0

IR DR SS)

=13+3.5=16.5

2 5
Jo,3x* +5x dx = [x3 +Ex] )

s e = (2) - ¢co

=8—-8=0

f032x+1dx= [x? +x]3=(32+3)-(0)
=12-0=12
L =(s1-t 1) -5 (-2

=4.75+ 14 = 18.75

f_125—x3 dx = [Sx—ix“] ,

Integration by U-Substitution
Letl = [xvV1+x dx
u=1 +x,giving% =1
Substitute to give

I=f(u—1)u§du

= f(u% - u%) du

3 3
2 2

_2(1+x) _2(1+x)
s 3

+c
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2
LetI —f&(x_@ dx
. du_L _E
u—\/f,glvmga—zﬁoeru—&
Substitute to give
4
I—f(u2_4)du
4
_f(u—z)(u+2)du
1 1
=G
=n(u—-2)—-n(u+2)+c
u-—2
—ln(m)-i'C
o Vx=2
—ln(\/}+2)+c
Let] = [ sin3 x dx
.. du , .
u = cosx, giving — = —sinx or — du = sinx dx

sin®x = sinx(1 — cos? x) since sin?x + cos?x = 1
I = [sinx(1— cos?x)dx

Substitute to give

I=[(u?-1)du
3
=u?—u+c
cos3 x
= 3 —cosx +c¢

Let I = [ sec*xdx
u = tanx, giving% = sec’x ordu = sec? x dx
sec?x = 1+ tan? x from trigonometric identities
I=[(1+ tan?x)sec®xdx
Substitute to give
I=[(1+u?)du

=u+§+c

tan3 x

=tanx + +c
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The Chain Rule

f(x+4)2dx=§(x+4)3+c
f(2x+5)3dx=%(2x+5)4+c

J(Bx —5)?dx = (3x — 5)°

[—— dx=[(2x — 3)*dx

(2x —3)72

=%(2x—3)3+c

[—— dx = [(3x—2)2dx

vl

f(x—4)7dx=%(x—4)8+c
2
[(ZE+5) dx=2E+5)3%+c

(@3 —4x)’ dx = —i(?) —4x)* +c

[—2— dx = [2(5—3x)% dx

(5-3x)73

= —%(5—3x)4+c

[ Gx—4) dx = [(5x — 4) dx

(3x —2)2
=—IBx-2)"t+c = 2 (5x—4) +
3 = 0Gx—4)p2+c
Integration by Parts
[ xsinx dx

du ..
Let u = x, s 1, giving du = dx
dv .
Let —=sinx, v=—cosx
dx

[ xsinxdx = —x cosx — cos x(1) dx
= —xcosx + [ cosxdx

= —xcosx +sinx +c

[xe*dx
d .
Let u = x, £= 1, giving du = dx
d
Let ﬁzex, v =e*

[xe*dx =xe* — [e*dx = xe¥* —e* +¢
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[ xsecxtanx dx
du ..
Let u = X, = 1, giving du = dx
dv
Let — =secxtanx, v = secx

[xsecxtanxdx = xsecx — [ secx dx

= xsecx — In|secx + tanx| + ¢

Inx
J—=d
du 1 .. 1
Let u=Inx, — = -, givingdu = - dx
dx X X
dv _ x72
Let —=x73 v="—
dx -2
Lnx 1 1 1
Trdx=-—Inx-—(3)d
f x3 2x2 2x2 \x
Inx 1 -3
—— —x"%dx
2x2+f2
Inx 1
=———-——+4cC
2x2  4x?

[(x?*+ 1) Inxdx

d .
Let u = lnx,—uzl, giving du =1 dx
dx X X

d 3
Let Z2=x24+1,v="1+x
dx 3

f(x2+1)lnxdx=1nx(2—3+x)—f(2—3+x)(%)dx
= (%3+x)lnx—f(x?2+ 1)dx

3 3
=(x—+x)lnx—x——x+c
3 9

Let] = [ 12x2(3 + 2x)%dx

Let u = 12x2, Z—Z = 24x, giving du = 24x dx

_ (B+2x%)°

av _ 5
Let i (3+2x)°,v 5

6 6
= [122G3 + 2% = 122 (C) - [ 2422 e

= x2(3 + 2x)% — [ 2x(3 + 2x)® dx
Using integration by parts again

Let] = [2x(3 + 2x)%dx
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Letu = 2x,Z—z = 2, giving du = 2dx

_ B+2x)7

av _ 6
Letdx = (34 2x)°,v ”

7 7
] = IZX(S + 2X)6 dx =X € +72X) _ f 3 +72x) dx

3+ 2x)7 34 2x)8
x( ) ) +c
7 112

(B+2x)7 (3+2x)8
7 112

[=x2(3+2x)% —x +c

1
["% xe? dx
0

du ..
Letu = x, o 1, giving du = dx

dv 1
Let— =e?¥,v =-e?*
dx 2

In2 2x _I:l 2X ]lnz_ 1 2x
Jy “xe*dx =|e (x)O J5e**dx

= Gezlnz In 2) —(0) — Eer]lonz

=3m2= () - ()

=2In2—->+4-
4 4
=2In2-23
4

s
JZ xsinxdx
du ..
Letu = x, o 1, giving du = dx
av .
Let— =sinx, v = —cosx
dx
n LA
JE xsinxdx =[x cosx]} — [2(—cosx) dx
Vs s z
= [—Ecos E] —(0) + fOZ(cos x) dx

T

= 0 + [sin x]g

. T .
=51n5—51n0= 1
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Integration using Partial Fractions

3x+5  _ A B
x+1Dx+2) " x+1  x+2

3x+5 =A(x+2)+B(x+1)
Letx=—-1=>2=A4

Letx=—2=>B=1

1
X+ 2

3x +5 2
fmdx—f(m-}' )dx
=2In|lx+1|+Injlx+1|+¢c
=In(lx +1|*) + In|x + 2| + ¢

=In|(x + 1)?(x+2)| +¢

3x -1 _ A B
x+1)x-2)" 2x+1  x-2

3x—1=A(x—-2)+B(2x+1)
Letx=2=5=5B=B=1

Letx= -1 -2=324=54=1
2 2 2

[ —dx=[(——+—)dx

2x+1)(x-2) 2x+1  x-2

=%ln|2x+ 1|+ In|x - 2|+ ¢

= ln|(x —2)V2x + 1| +c

2x—-6 _ A B
x+3)(x-1) x+3 x-1

2x—6=A(x—1)+ B(x+3)
Letx=1=>-4=4B=>B =-1

Letx =—-3=>-12=—-4A=>A4=3

x—-1

2x -6 3 1
f(x+3)(x—1)dx_f(x+3_ )dx

3
=31n|x+3|—ln|x—1|+c=ln|u|+c

x—-1
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3
2+x)1-x)

3 A B

(2+x)(1—x):2+x 1-x

3=A(1-x)+B(2+x)
Letx=1=>3=3B=B=1

Lletx=—-2=>3=34=>4=1

3 1 1
f(2+x)(1—x)dx - f(2+x+1_—x)dx

=1In|2 + x| — ln|1—x|+c==ln| |+

Integrating the Trigonometric Functions

[5cosxdx =—5sinx +c¢ [ 2cos(2x) dx = —sin2x + ¢
3sinx dx = 3 in (2 = 4sin (2

J3sinxdx =3cosx +c f6sm(2x)dx—4sm(2x)+c
1 1

f—gcosx dx = JsSmx +c¢ [ —8cos(4x) dx = 2sin(4x) + ¢

Improper Integrals

co 1 w _3
J; =dx J, x2dx
—P_{Eof — dx —th_)ngnof X z2dx
11t 1t
- tll)n; _E] = tlim —Zx_E]
—00 2
. 1
= Jim (_ﬁ + ) 2 = lim (—Zt_% +2)
—11m(——)+11m() e =2
t—ooo 2t t—ooo = tll_)rg(ﬁ + \/E)

=11m(\/_)+11m(\/_)
=0+V2=+2
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foooexdx

= lim fot e*dx

t—oo

= lim[e]q
= gim(et -1)
=tlim(et) + lim (=1)

et - o ast — o, so the integral diverges

© 1
fl \/—de
. t1 . t -1
= lim Jy v == Jim J, e
. t
= lim[2vxd,

= lim 2Vt -2)
=m(2Ve) + lim(-2)

\Jt > ©ast — o, so the integral diverges
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   ∫    x 2 d x =  1 3   x 3 + c


   ∫    2 x 3 d x =  2 4   x 4 + c =  1 2   x 4 + c


   ∫   (   x 2 + 3 ) d x =  1 3   x 3 + 3 x + c


   ∫    2 x  − 3 d x =  2  − 2   x  − 2 + c = −   x  − 2 + c


   ∫  −   x  − 3   d x =  1 2   x  − 2 + c


   ∫  −  1 2   x 3 + 2 x   d x = −  1 8   x 4 +   x 2 + c


   ∫      x  − 4  − 2   d x =  ∫  −  1 2   x  − 4   d x


  =  1 6   x  − 3 + c


  2   x  − 3 +  1 4   x 3   d x =  2  − 2   x  − 2 +  1 16   x 4 + c


  = −   x  − 2 +  1 16   x 4 + c


   ∫   5    x 4   d x =  ∫  5   x  − 4   d x =  5  − 3   x  − 3 + c


  = −  5 3   x  − 3 + c


   ∫   3  2   x 2   d x =  ∫   3 2   x  − 2   d x


  = −  3 2   x  − 1 + c


   ∫   x   d x =  ∫    x   1 2   d x =  1   3 2   x   3 2 + c


  =  2 3   x   3 2 + c


   ∫  2   x   4 d x =  ∫  2   x   1 4   d x =  2   5 4   x   5 4 + c


  =  8 5   x   5 4 + c


    ∫ 1 3  2 x + 4   d x =    [   x 2 + 4 x ] 1 3 =  (  3 2 + 4 ∙ 3 ) −  (  1 2 + 4 ∙ 1 )


  = 21 − 5 = 16


    ∫ 0 4  6 − 3 x   d x =    [ 6 x −  3 2   x 2 ] 0 4 =  ( 6 ∙ 4 −  3 2 ∙  4 2 ) −  ( 0 )


  = 0 − 0 = 0


    ∫  − 1 2  3   x 2 + 5 x   d x =    [   x 3 +  5 2 x ]  − 1 2 =  (  2 3 +  5 2 ∙ 2 ) −  (    ( − 1 ) 3 +  5 2 ∙ − 1 )


  = 13 + 3 . 5 = 16 . 5


    ∫  − 2 2  2   x 3   d x =    [  1 2   x 4 ]  − 2 2 =  (  1 2   ∙ 2 4 ) − (  1 2   ∙ ( − 2 ) 4 )


  = 8 − 8 = 0


    ∫ 0 3  2 x + 1   d x =    [   x 2 + x ] 0 3 =  (  3 2 + 3 ) − ( 0 )


  = 12 − 0 = 12


    ∫  − 2 1  5 −   x 3   d x =    [ 5 x −  1 4   x 4 ]  − 2 1 =  ( 5 ∙ 1 −  1 4   ∙ 1 4 ) − ( 5 ∙ ( − 2 ) −  1 4   ( − 2 ) 4 )


  = 4 . 75 + 14 = 18 . 75


  I =  ∫  x  1 + x   d x


  u = 1 + x


    d u  d x = 1


  I =  ∫   ( u − 1 )   u   1 2   d u


  =  ∫   (   u   3 2 −   u   1 2 ) d u


  =   2   u   5 2 5 −   2   u   3 2 3 + c


  =   2    ( 1   +   x )   5 2 5 −   2    ( 1   +   x )   3 2 3 + c


  I =  ∫   2   x ( x   −   4 )   d x    


  u =  x   ,


    d u  d x =  1  2  x


  2   d u =   d x   x


  I =  ∫   4   (   u 2   −   4 ) d u


  =  ∫   4   ( u   −   2 )  ( u   +   2 ) d u


  =  ∫  (  1  u − 2 −  1  u + 2 ) d u


  =   l n ⁡   ( u − 2 ) −   l n ⁡   ( u + 2 ) + c


  =   l n ⁡  (   u   −   2  u   +   2 ) + c


  =   l n ⁡  (    x   −   2   x   +   2 ) + c


  I =  ∫      s i n 3 ⁡  x d x    


  u = c o s x


    d u  d x = − s i n x


  −   d u =  sin ⁡  x   d x


      s i n 3 ⁡  x =   s i n ⁡  x ( 1 −     c o s 2 ⁡  x )


    s i n 2 x +   c o s 2 x = 1


  I =  ∫    s i n ⁡  x ( 1 −     c o s 2 ⁡  x ) d x


  I =  ∫  (   u 2 − 1 ) d u


  =     u 3 3 − u + c


  =       c o s 3 ⁡  x 3 −   c o s ⁡  x + c


  I =  ∫      s e c 4 ⁡  x d x


  u =   t a n ⁡  x ,


    d u  d x =     s e c 2 ⁡  x


  d u =     s e c 2 ⁡  x d x


      s e c 2 ⁡  x = 1 +     t a n 2 ⁡  x


  I =  ∫  ( 1 +     t a n 2 ⁡  x )     s e c 2 ⁡  x d x


  I =  ∫   ( 1 +   u 2 ) d u


  = u +     u 3 3 + c


  =   t a n ⁡  x +         t a n 3 ⁡  x 3 + c


   ∫     ( x + 4 ) 2 d x =    1 3  ( x + 4 ) 3 + c


   ∫     ( 2 x + 5 ) 3 d x =  1 8    ( 2 x + 5 ) 4 + c


   ∫     ( 3 x − 5 ) 2 d x =  1 9    ( 3 x − 5 ) 3


   ∫     ( x − 4 ) 7 d x =  1 8   ( x − 4 ) 8 + c


   ∫     (   2 x 3 + 5 ) 2 d x =  1 2   (   2 x 3 + 5 ) 3 + c


     ∫  ( 3 − 4 x ) 3 d x = −  1 16    ( 3 − 4 x ) 4 + c


   ∫   1    ( 2 x   −   3 )  − 2   d x =  ∫    ( 2 x   −   3 ) 2   d x


  =  1 6   ( 2 x − 3 ) 3 + c


   ∫   2    ( 5   −   3 x )  − 3   d x =  ∫  2   ( 5 − 3 x ) 3   d x


  = −  1 6    ( 5 − 3 x ) 4 + c


   ∫   1    ( 3 x   −   2 ) 2   d x =  ∫    ( 3 x − 2 )  − 2   d x


  = −  1 3    ( 3 x − 2 )  − 1 + c


   ∫   ( 5 x − 4 )   d x =  ∫    ( 5 x − 4 )   1 2   d x


  =  2 15   ( 5 x − 4 )   3 2 + c


   ∫  x  sin ⁡  x   d x


  u = x ,       d u  d x = 1


  d u = d x


    d v  d x =  sin ⁡  x ,     v = −  cos ⁡  x


   ∫  x  sin ⁡  x d x = − x  cos ⁡  x −  cos ⁡  x  ( 1 ) d x


  = − x  cos ⁡  x +  ∫   cos ⁡  x d x


  = − x  cos ⁡  x +  sin ⁡  x + c


   ∫  x   e  x   d x


  u = x ,       d u  d x = 1


  d u = d x


    d v  d x =   e  x ,     v =   e  x


   ∫  x   e  x d x = x   e  x −  ∫    e  x d x = x   e  x −   e  x + c


   ∫  x  sec ⁡  x  tan ⁡  x d x


  u = x   ,     d u  d x = 1


  d u = d x


    d v  d x =  sec ⁡  x  tan ⁡  x ,     v =  sec ⁡  x


   ∫  x  sec ⁡  x  tan ⁡  x d x = x  sec ⁡  x −  ∫   sec ⁡  x d x


  = x  sec ⁡  x −  ln ⁡   |  sec ⁡  x +  tan ⁡  x | + c


   ∫     ln ⁡  x    x 3 d x


  u =  ln ⁡  x ,       d u  d x =  1  x


  d u =  1  x   d x


    d v  d x =   x  − 3 ,     v =     x  − 2  − 2


   ∫     Ln ⁡  x    x 3 d x = −  1  2   x 2  ln ⁡  x −  1  2   x 2  (  1  x ) d x


  = −    ln ⁡  x  2   x 2 +  ∫   1 2   x  − 3 d x


  = −    ln ⁡  x  2   x 2 −  1  4   x 2 + c


   ∫   (   x 2 + 1 )  ln ⁡  x d x


  u =  ln ⁡  x ,     d u  d x =  1  x


  d u =  1  x   d x


    d v  d x =   x 2 + 1   ,   v =     x 3 3 + x  


   ∫   (   x 2 + 1 )  ln ⁡  x d x =  ln ⁡  x  (     x 3 3 + x ) −  ∫   (     x 3 3 + x   )  (  1  x ) d x


  =  (     x 3 3 + x   )  ln ⁡  x −  ∫   (     x 2 3 + 1 ) d x


  =  (     x 3 3 + x )  ln ⁡  x −     x 3 9 − x + c


  I =  ∫  12   x 2    ( 3 + 2 x ) 5 d x


  u = 12   x 2 ,       d u  d x = 24 x


  d u = 24 x   d x


    d v  d x =    ( 3 + 2 x ) 5 ,   v =      ( 3   +   2 x ) 6 12


  I =  ∫  12   x 2    ( 3 + 2 x ) 5 d x = 12   x 2  (      ( 3   +   2 x ) 6 12 ) −  ∫  24 x      ( 3   +   2 x ) 6 12 d x


   


  =   x 2    ( 3 + 2 x ) 6 −  ∫  2 x    ( 3 + 2 x ) 6 d x


  J =  ∫  2 x    ( 3 + 2 x ) 6 d x


  u = 2 x ,     d u  d x = 2


  d u = 2 d x


    d v  d x =    ( 3 + 2 x ) 6 , v =      ( 3   +   2 x ) 7 14


  J =  ∫  2 x    ( 3 + 2 x ) 6 d x = x      ( 3   +   2 x ) 7 7 −  ∫       ( 3   +   2 x ) 7 7 d x


  = x      ( 3   +   2 x ) 7 7 −      ( 3   +   2 x ) 8 112 + c


  I =   x 2    ( 3 + 2 x ) 6 − x      ( 3   +   2 x ) 7 7 −      ( 3   +   2 x ) 8 112 + c


    ∫ 0   ln ⁡ 2  x   e  2 x d x


  u = x ,       d u  d x = 1


  d u = d x


    d v  d x =   e  2 x ,   v =  1 2   e  2 x


    ∫ 0   ln ⁡ 2  x   e  2 x d x =    [  1 2   e  2 x  ( x ) ] 0   ln ⁡ 2 −  ∫   1 2   e  2 x d x


  =  (  1 2   e  2  ln ⁡  2    ln ⁡ 2 ) −  ( 0 ) −    [  1 4   e  2 x ] 0   ln ⁡  2  


     


  =  4 2  ln ⁡ 2 −  (  (  1 4   e  2  ln ⁡ 2 ) −  (  1 4   e 0 ) )


  = 2  ln ⁡ 2 −  4 4 +  1 4


  = 2  ln ⁡ 2 −  3 4


    ∫ 0    𝜋 2  x  sin ⁡  x d x


  u = x ,       d u  d x = 1


  d u = d x


    d v  d x =  sin ⁡  x ,     v = −  cos ⁡  x


    ∫ 0    𝜋 2  x  sin ⁡  x d x =    [ − x  cos ⁡  x ] 0    𝜋 2 −   ∫ 0    𝜋 2   ( −  cos ⁡  x ) d x


  =  [ −   𝜋 2  cos ⁡    𝜋 2 ] −  ( 0 ) +   ∫ 0    𝜋 2   (  cos ⁡  x ) d x


  = 0 +    [  sin ⁡  x ] 0    𝜋 2


  =  sin ⁡    𝜋 2 −  sin ⁡ 0 = 1


    3 x   +   5   ( x   +   1 )  ( x   +   2 ) ≡   A  x   +   1 +   B  x   +   2


  3 x + 5   ≡ A  ( x + 2 ) + B  ( x + 1 )


  x = − 1 ⇒ 2 = A


  x = − 2 ⇒ B = 1


   ∫    3 x   +   5   ( x   +   1 )  ( x   +   2 ) d x =  ∫  (  2  x   +   1 +  1  x   +   2 )   d x


  = 2  ln ⁡   | x + 1 | +  ln ⁡   | x + 1 | + c  


  =  ln ⁡   (    | x + 1 | 2 ) +  ln ⁡   | x + 2 | + c  


  =  ln ⁡   |    ( x + 1 ) 2  ( x + 2 ) | + c


    3 x   −   1   ( 2 x   +   1 )  ( x   −   2 ) ≡   A  2 x   +   1 +   B  x   −   2


  3 x − 1 ≡ A  ( x − 2 ) + B  ( 2 x + 1 )


  x = 2 ⇒ 5 = 5 B ⇒ B = 1


  x = −  1 2 ⇒ −  5 2 =  5 2 A ⇒ A = 1


   ∫    3 x   −   1  ( 2 x   +   1 ) ( x   −   2 ) d x =  ∫  (  1  2 x   +   1 +  1  x   −   2 ) d x


  =  1 2  ln ⁡   | 2 x + 1 | +  ln ⁡   | x − 2 | + c


  =  ln ⁡   |  ( x − 2 )  2 x + 1 | + c


    2 x   −   6   ( x   +   3 )  ( x   −   1 ) ≡   A  x   +   3 +   B  x   −   1


  2 x − 6 ≡ A  ( x − 1 ) + B  ( x + 3 )


  x = 1 ⇒ − 4 = 4 B ⇒ B = − 1


  x = − 3 ⇒ − 12 = − 4 A ⇒ A = 3


   ∫    2 x   −   6  ( x   +   3 ) ( x   −   1 ) d x =  ∫  (  3  x   +   3 −  1  x   −   1 ) d x


  = 3  ln ⁡   | x + 3 | −  ln ⁡   | x − 1 | + c =  ln ⁡   |      ( x   +   3 ) 3  x   −   1 | + c


   3   ( 2   +   x )  ( 1   −   x )


   3   ( 2   +   x )  ( 1   −   x ) ≡   A  2   +   x +   B  1   −   x


  3 ≡ A  ( 1 − x ) + B  ( 2 + x )


  x = 1 ⇒ 3 = 3 B ⇒ B = 1


  x = − 2 ⇒ 3 = 3 A ⇒ A = 1


   ∫   3   ( 2   +   x )  ( 1   −   x ) d x =  ∫  (  1  2   +   x +  1  1   −   x ) d x  


  =  ln ⁡   | 2 + x | −  ln ⁡  | 1 − x | + c = =  ln ⁡   |   2   +   x  1   −   x | + c


   ∫  5  cos ⁡  x d x = − 5  sin ⁡  x + c


   ∫  3  sin ⁡  x   d x = 3  cos ⁡  x + c


   ∫  −  1 3  cos ⁡  x   d x =  1 3  sin ⁡  x + c


   ∫  2  cos ⁡   ( 2 x )   d x = −  sin ⁡  2 x + c


   ∫  6  sin ⁡   (  3 2 x ) d x = 4  sin ⁡   (  3 2 x ) + c


   ∫  − 8  cos ⁡   ( 4 x )   d x = 2  sin ⁡   ( 4 x ) + c


    ∫ 1 ∞   1    x 3 d x


      = lim                t → ∞ ⁡    ∫ 1  t   1    x 3 d x


    =  lim  t → ∞ ⁡     [ −  1  2   x 2 ] 1  t


      = lim            t → ∞ ⁡   ( −  1  2   t 2 +  1 2 ) =  1 2


    = lim            t → ∞  ( −  1  2   t 2 ) +  lim  t → ∞ (  1 2 )


  = 0 +  1 2 =  1 2


    ∫ 2 ∞    x  −  3 2 d x


  =    lim  t → ∞ ⁡    ∫ 2  t    x  −  3 2 d x


  =    lim  t → ∞ ⁡     [ − 2   x  −  1 2 ] 2  t


    =  lim  t → ∞ ⁡  ( − 2   t  −  1 2 +  2 )


    =  lim  t → ∞ ⁡  (   − 2   t +  2 )


    = lim            t → ∞  (   − 2   t ) +  lim  t → ∞ (  2 )


  = 0 +  2 =  2


    ∫ 0 ∞    e  x d x


  =     l i m  t → ∞ ⁡    ∫ 0  t    e  x d x


  =     l i m  t → ∞ ⁡     [   e  x ] 0  t


  =     l i m  t → ∞ ⁡  (   e  t − 1 )


    = lim            t → ∞  (   e  t ) +  lim  t → ∞ ( − 1 )


    e  t → ∞


  t → ∞ ,


    ∫ 1 ∞   1   x d x


  =    lim  t → ∞ ⁡    ∫ 1  t   1   x d x =   =    lim  t → ∞ ⁡    ∫ 1  t    x  −  1 2 d x


  =    lim  t → ∞ ⁡     [ 2  x ] 1  t


  =    lim  t → ∞ ⁡  ( 2  t − 2 )


    = lim            t → ∞  ( 2  t ) +  lim  t → ∞ ( − 2 )


   t → ∞


  t → ∞

