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CH. 5: Integration

5.5 Indefinite Integrals and Substitution Rule

If f is continuous on an interval | and n is real number then

n+1

S f(dx = [u" du=—+c

n+1

u=f(x) > 2= f(x) > du = f(x)dx

In general, [ f(g(x)) g’(x)dx = [ f(w) du [u=gG) > du=g@)dx|

Ex.(1) Evaluate the following integrals.

1) [(2x + 3)%dx ,t=2x+3—>dt=2dx—>%dt=dx

—]t81dt—1]t8dt—1t9+ - 1(2 +3)% +
B A ) ~29 7T 18\ ¢

2) [x% V2x3 +3dx ,letW=2x3+3—>dW=6x2dx—>%dW=x2dx

N w

—fx/_ld —1f Zaw =2 o= 2 (2 3+3)%+ —1(2 3+3)§+
= W6W—6 w W—6§ C_6'3 X C—9 X c
2

3) [xV4 —xdx, lety=4—-x->dy=—dx—>—dy=dx,(x =4 —7Y)

= | (4—=y)Jy(-dy) = (y—4)y%dy= y%—4y% dy
J J J (-0%)

2 5 2 3 2 5 8 3
=§y2—4-§y2+c=§(4—x)2—§(4—x)2+c

1 1 1
4)fmdx, Z—1+\/§—>d2—ﬁdx—>2d2—ﬁdx

1 . 24 szt _ (1 =2
=[52dz=2[z%dz=2—+c= 2(2)+C——1+\/§+C

5 [3x°Vad +1dx, t =x>+1->dt =3x%dx,(x3 =t —1)
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[3x2-x3Va3 +1dx = [(t— DVt dt=f(t§—t§)dt

25
= —t2

==t
1
2

N| W

2t + —2(3+1)§ 2(3+1)%+
50073 T T 3 ¢
6)fx sin(i)cos(i) dx19=i—>d9=;—idx—>—d9=xi2dx

= — [sinfcosO df, y=sinf - dy = cos6 db

2
=—fydyz—y—+c=—lsin20+c=—lsin2(l)+c
2 2 2 x

—> or =

1 : 1 . 1 (—cos26
—5f251n9c059d9=—Efsm20d9=__( - )+c

—1c0526 +c =1cos(3) +c
4 4 x

7) [ sin® (E) cos (g) dx = 3 [ sin® (g) cos (f) = dx
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