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DFEP #10 Solution:

We want
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0

✓
2x3 + 10x2 + 16x+ 7

x2 + 5x+ 6
� 2x

◆
dx =

Z 2

0

4x+ 7

(x+ 1)(x+ 5)
dx. Okay, cool,

let’s do partial fractions:
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=

✓
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4
ln |x+ 1|+ 13
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DFEP #11: Friday, February 9th.

More integrals!

(a)

Z
4x4 + 10x3 + 9x2 + 16x+ 8

x3 + 2x2 + x
dx

(b)

Z
sin5(x) cos8(x) dx

(c)

Z p
16 + x2

x
dx

12



What about when deg . of num <deg . of denom? Try to factor the denominator , and then

Ex) (adx
=

(-5)dx use "partial Fractions" to "undo fraction
addition :

-083x+ 8 A B constant

Want to split up T
I

+ x4(x-4)
-

( + )dx -denominators i
.
e .

"

Splitting up common denominator"

3x + 8 = A(x- 4) + Bx should be equal51/x- 4+ c ↳
X = 4 : 20 = 4B - B= 5

for a XS I1s↳ x
=0 : 8 =

- 41 - A = - 2



Ey find S ex = 12 dx How do we deal
X

7- -
with irreducible quadratics

↑
I S in partial fractions?

x2(x - 1) numerator I deg . Than
irreducible quadratic W denom .

note: X=1 is
a zero of the denom

.

2x2 -3x- 5
-

A
-S.Its? " o

(x -x(x2 +1)
1~

So (x-1) must be Can't factor more

a factor of the denom
.

2x2 - 3x -5 = A(x2+ 1) + (Bx+x)(x-1)
↳
x
= 1 : - 6 = 21 3

(( = i) ex b -x
= 0 : -5 = A --C= 2

↳
x
=
- 1 = 0

= 21 +(-B+c)(- 2)

-SE )dx ↓

- 8 =- 6 + 2B - 4
- 31/x- 1)

= x! + 2arctan(x) B = 50



XEx find (213x+4dx =/a**x
- 2x2

Not like this : deal / repeated factors
?

C* + + F !
+1

= + +-2

Sorta like this :
7x2 - 13x + 14 = Ax(x - 2) + B(x-2) + cx2

+ ↳x = 2 16 = 4 -C= 4

Easier : x
= 0 14 = - 2B = B= 7

A 3+ 2 ↳
x
=

1 8 =- A- B +c= A = 3
+ X x- 2

=)( * - +)dx = exc ...



General plan for integrating rational functions :



Ex find (* dx = (and = G d

u
= x+ = u= x+ 1 dx

= u - 1

du =
2,

&x -> du= 2

and zu

i-2u du
= dx

du= ((2 + (a = 2 +(ix-1) = 2n + (( ) du

=

A =2n - ((n+1) + ((n-1) +C-uinE
2 = A(u - 1) + B(ux) ++/-1)+>u
= 1 : 2 = 2B = B

= 1

n
=
- 1 : 2

=
-21 =A= -1


