7. Integral Calculus

: The Indefinite and Definite Integral

Rule of Integration

1. jkdx:kx+c

2. Idx:x+c

3. Ix”dx=—x”+1+c, n=-1
n+1

4. Ix‘ldx= Inx+c, x>0

Ix‘ldx= In[x|+c , x=0
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5. Iekxdx: +C
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6. _[e"xdx:r+c M5z Ine=1

7. J.kf (x)dx = kJ' f (x)dx

8. j [f(x)+g(x)]ox = j f (X)dx + j g(x)dx

9. j— f (X)dx = —j f (x)dx

Example

1. dex:3x+c

2. J.xzdx:ixz*l+c:lx3+c
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3. J.Sx“dx = 5_[ x*dx

=5(1x5+cj:x5+c
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4. I(Sxa—x+l)dx:3jx3dx—_[xdx+jdx
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5. j 3xldx = 3 j xdx
:3In|x|+c
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5In2

-3X

7. I9e‘3xdx _%e

+C

=-3e¥+c



7.1 Integration by Parts

S [1R900)= 109900 +500- ')

Take integral of the derivative given

() 900 = [ F0)g'()dx+ [ g(x) f'(x)dx

v
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[1009'00dx = £(x)- 90— [g0) F'(x)x

Example 371 unadusa _[4x(x+1)3dx
B fF(X)=4x, g'(X)=(x+1)°, f'(x)=4, g(x)=j(x+1)3dx
e g(x) :j(x+1)3dx = %(x +1)* +¢
j Ax(x+1)%dx = f(X)-g(x)— j g(x) f'(x)dx
= 4XB(X +1)* + cl} —J-E(x+l)4 + cl}(4)dx
=Xx(x+1)* +4c1x—f[(x +1)° +4cl}1x
=x(x+1)* +4c1x—%(x+1)54clx+c
= X(x+1)* —%(x +1)°+c
Recheck  y(X)=x(x+1)* —%(x +1f +¢

y'(X) =[x 4(x +1)° + (x+1)* -] - (x +1)*
= 4x(x+1)°



7.2 Integral Calculus : The Definite Integral

Tumsii Integrate nuuSavo LA 19gAS

i f(x)dx = F(x)|. = F(b) - F(a)

a

Example
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1. IGxdx:IGde+I6xdx
0 0 3
4 4
[ 6xdx = 3%’ =3(4)’~3(0)* = 48
0
8 3
[ 6xdx = 3’|, =3(3)° -3(0)* =27
0
4 4
[Bxdx =3x* =3(4)* -3(3)* =21
3

Checking the answer 48 =27 +21
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