ENGINEERINTRAININGEXAM.COM
EIT ACADEMY|MATHEMATICS

PRACTICE PROBLEMS

PARTIAL FRACTIONS

Complete the following problems to reinforce your understanding of the concept
covered in this module.

Problem 1:

Integrate the following function:

Problem 2:

Evaluate the integral:

X +x-1
J=—rdx
x(x"—1)
Problem 3:

Evaluate the integral:

J‘ X+7
x*(x+2)

1|Page psst...don’t forget to take notes’



ENGINEERINTRAININGEXAM.COM
EIT ACADEMY | MATHEMATICS

PRACTICE PROBLEMS

PARTIAL FRACTIONS

Solution 1:

Integrating the function:
1
J o
X -4

The first step is to factor the denominator as much as possible and get the terms of the
partial fraction decomposition using the table:

1 __A 8
(x+2)(x=2) (x+2) (x=2)

The next step is to add the right side back up by setting the terms together with a
common denominator:

1 _Alx—2)+B(x +2)
(x+2)(x=2)  (x+2)(x-2)

Now, choose A and B so that the numerators on each side are equal for every x. To do
this, set the numerators equal:

1=A(x—-2)+B(x+2)

Look for values that make one of the unknowns equal to zero and solve for the other.

x=-2: 1=A(—2—2)+B(—2+2):>A:—%

1
xX=2: 1:A(2_2)+B(2+2):>B:Z

Plugging these values back in to the original decomposed function and carry out the
integration.
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1 1

I 4 4 4 gy
(x+2) (x-2)

—lln(x+2)+lln(x—2)+c
4 4

m ..
Recall that Inm —Inn=In—, so the solution is:

n
1 1 +2
jz—dx:——lnx
x -4 4 x-2
Solution 2:

The first step is to factor the denominator as much as possible and get the terms of the
partial fraction decomposition using the table:

X+x-1_  x'+x-1 A B C

= =—+ +
x(x*-1) x(x+1)(x-1) x (x+1) (x-1)

The next step is to add the right side back up by setting the terms together with a
common denominator:

X*+x-1  Alx+1)(x—1)+Bx(x—1)+Cx(x+1)
x(x+1)(x—-1) x(x +1)(x 1)

Now, choose A, B, and C so that the numerators on each side are equal for every x. To
do this, set the numerators equal:

X +x—1=A(x+1)(x —1)+Bx(x —1)+ Cx(x +1)
Look for values that make one of the unknowns equal to zero and solve for the others.

x=0: 0°+0-1=A(0+1)(0-1)+B(0)(0-1)+C(0)(0+1) = A=1
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x=-1:  —1’—1-1=A(-1+1)(-1-1)+B(-1)(-1-1)+C(-1)(-1+1)=B= —%

x=1: 12+1—1=A(1+1)(1—1)+B(1)(1—1)+C(1)(1+1):>C=%

Plugging these values back in to the original decomposed function and carry out the
integration.

1 1

j1+ 2 .2
x (x+1) (x-1)

In(x)—%ln(x+1)+%In(x—1)+c

m ..
Recall that Inm —Inn=In—, so the solution is:

n
ILXId —In(x)+—|n( x=1)
x(x? 2 (x+1)

Solution 3:

The first step is to factor the denominator as much as possible, which in this case it
already is, and get the terms of the partial fraction decomposition using the table.

X+7 A £+ C
xX(x+2) x x

- (x+2)

The next step is to add the right side back up by setting the terms together with a
common denominator:

x+7  AX)(x+2)+B(x+2)+C(x°)
X(x+2) X (x+2)
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Now, choose A, B, and C so that the numerators on each side are equal for every x. To
do this, set the numerators equal:

X +7=A(x)(x+2)+B(x +2)+C(x*)

Look for values that make one of the unknowns equal to zero and solve for the others.

x=0: 0+7:A(O)(O+2)+B(O+2)+C(02):>Bzg
x=—1: —1+7:A(—l)(—1+2)+B(—1+2)+C(—12):>C:%
x=1: 1+7:A(l)(1+2)+B(1+2)+C(12):>A:—2

Plugging these values back in to the original decomposed function and carry out the

integration.
2 73
I—4+%—de
X x (x+2)
5 7 5
——In(x)——+—=In(x+2)+c
4 2x 4

So the solution is:

+
IZX—7dx:—EIn(x)—l+EIn(x+2)+c
x(x+2) 4 2x 4
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