
26 Partial Fractions
1

(x − 1)(x − 2)(x − 3)
=

A
x − 1

+
B

x − 2
+

C
x − 3



Hardware upgrades



New rig

Mac mini
Linux



Today: Algebra



Exam reminder

practice exams



Problem 3) Matching problem (10 points)

Match the following integrals with parts of the regions and indi-

cate whether the integral represents a finite area.

Integral Fill in 1-6 Convergent?R1
0 x/2 dxR1
0

1
x2 dxR1

0

p
x dxR1

0 e�x dxR1
0 e�x2 dxR1
0

x
1+x2 dx

1) 2) 3)

4) 5) 6)

21) T F A PDF is the anti-derivative of the CDF.

Problem 2) Theorems (10 points) No justifications needed.

Fill in the missing part into the empty box to make a true state-

ment.

a) d
dx

R x

1 f (t) dt = by the fundamental the-

orem of calculus.

b)
R x

1 f 0(t) dt = by the fundamental the-

orem of calculus.

c) A probability distribution is a piece-wise continuous

function which is non-negative and satisfies the property .

d) The improper integral
R1
1

1
xp dx converges, if p satisfies

the property .

e) Assume fc(x) is a family of functions such that for c < 0,

there is no minimum and for c > 0 there is one minimum, then

c is called a .

Problem 1) TF questions (20 points) No justifications are needed.

1) T F
The method of partial fractions allows to find anti-derivates of
functions like f(x) = 1/((x� 77)(x+ 78))

2) T F The method of substitution is based on the chain rule.

3) T F
R
x3 dx = 3x2 + C.

4) T F The integral
R 1
0 f(x) dx can be approximated by Riemann

sums.

5) T F
If f(x) = 1 everywhere, then

R b
a f(x) dx is the length of the

interval [a, b].

6) T F If f is continuous, then
R b
a �f(x) dx = �

R b
a f(x) dx.

7) T F
If f is a probability density function, then f(b) � f(a) is the
probability that the data are in the interval [a, b].

8) T F
One can find the anti-derivative of sin(4x) cos(17x) using inte-
gration by parts.

9) T F
The fundamental theorem of calculus implies

R b
a f

0(x) dx =
f(b)� f(a) if f 0 is a continuous function.

10) T F
If f(x) = 1/

p
x, then the improper integral

R 1
0 f(x) dx exists

and gives a positive finite area.

11) T F The family fc(x) = x2 + c experiences a catastrophe at c = 0.

12) T F The anti derivative of log(5x) is 5x log(5x)� 5x+ C.

13) T F
The volume of a cone of base radius 2 and height 2 is given by
the integral

R 2
0 ⇡x2 dx.

14) T F
The volume of a sphere can be derived from the volume of the
cone and cylinder.

15) T F If limx!1 f(x) = 0, then
R1
1 f(x) dx is finite.

16) T F
An integral is called improper if it is a convergent indefinite
integral.

17) T F The anti-derivative of cot(x) is 1/(1 + x2) + C.

18) T F
Tic-Tac-Toe integration appears in the TV Series “Queen’s
Gambit”.

19) T F Gabriel’s trumpet is a solid with infinite volume.

20) T F The function f(x) = ex is called the exponential distribution.



Poll

A

B D

∫
1

2x − 3
dx =

log(2x − 3)/2 + C

−2
(2x − 3)2

+ C 2 log(2x − 3) + CC

−1
(2x − 3)2

+ C



Idea: Algebra

1
(x − 1)(x − 2)(x − 3)

=
A

x − 1
+

B
x − 2

+
C

x − 3

The Method of Partial Fractions is more 
like Algebra than Calculus

how to integrate? this we know how to integrate



Fractions

Are important! 







Prototype

1
x2 − 4

=
A

x − 2
+

B
x + 2

∫
1

x2 − 4
dx = ?

How do we find the constants A and B? 



Comparing Coefficients
1

x2 − 4
=

A
x − 2

+
B

x + 2

Make a common denominator
1

x2 − 4
=

A(x + 2)
(x − 2)(x + 2)

+
B(x − 2)

(x + 2)(x − 2)

First Method



Comparing Coefficients
1

x2 − 4
=

A(x + 2)
(x − 2)(x + 2)

+
B(x − 2)

(x + 2)(x − 2)

1 = A(x + 2) + B(x − 2)

1 = (A − B)2
0 = A + B

system of equations

Solve for A,B
A=1/4, B=1/4



Residue Method
1

x2 − 4
=

A
x − 2

+
B

x + 2

Multiply with (x-2),  simplify, then put x=2.

Second Method

1
x2 − 4

=
A

x − 2
+

B
x + 2

(x − 2) (x − 2) (x − 2)

1
x + 2

= A
1

2 + 2
= A



Residue Method
Now, multiply with (x+2),  simplify, then put x=-2.

1
x2 − 4

=
A

x − 2
+

B
x + 2

(x + 2) (x + 2) (x + 2)

1
x − 2

= B
1

−2 − 2
= B



Lets do this one 
1

(x − 1)(x − 2)(x − 3)
=

A
x − 1

+
B

x − 2
+

C
x − 3

f[x_] := 1/((x - 1) (x - 2) (x - 3)); 

Fit[Table[{x, f[x]}, {x, 4, 10}], {1/(x - 1), 1/(x - 2), 1/(x - 3)}, x]



Work

∫
1

1 − x4
dxC

∫
1

(x − 5)(x + 3)
dxA

∫
x

(x − 1)(x − 2)(x − 3)
dxB



Jam

∫
1

(x − 2)(x − 7)
dxA

∫
1

(x − 5)(x − 2)(x − 3)
dxB



On Youtube



Quit


