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Polynomial Fractions
You can navigate to specific sections of this handout by clicking the links below.

Simplifying: pg. 1
Multiplying: pg. 2
Dividing: pg. 2
Adding/Subtracting: pg. 2

Complex Fractions: pg. 3

Sample Problems: pg. 4

Simplifying
To simplify a polynomial faction, start by factoring both the numerators and denominators
completely. See our factoring handout if you need review on factoring methods. Next
cancel out any common factors.

Example 1:
80x%+ 80x 80x(x+1) 2:2:-2-2:5-x-(x+1)
- -
30x +30  30(x+1) 235 (x+1)

2-2-2-2-5-x -{x+1) 8
ﬁ_

235 &+ 3
Example 2: i - 27E + A0x BK(EXZ -9x 4+ 10) . Ju(2x- Bix- 2)
Fuk - Zm o R - 3%- R (Zz- B+ 1)
Factor

3x(2 _2 3x(x- 2)
L’ é?ﬁfﬁ 1;.:I — T

Cancel
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Multiplying
To multiply polynomials, first factor both the numerator and denominator of both
fractions. Second, combine the two fractions together. Third, cancel out like terms.

Example 3: (}{2+8X+15)( —— )*C(x+3j(x+5]>( ®x+ 4
£+ 6 2+ Tx + 12 x+6 =+ D=+ 2)

Factor Multiply

({X+ NE+hE+ 4}) (W{X+5j£x,:+-‘f ¥+ K

—-
ErazthHz+ 3 =+ G]W x+a
Cancel
Example 4:
3k \ (2 + 5z 3k \{zz + 5 3\ (= + 5 x+5
()~ ())&~
Factor Cancel
Dividing

When dividing polynomial fractions, first flip the second fraction and then multiply.
See previous page for examples on multiplying.

Example 5:
ET T, Zn-6 (Ex(x + ?;.)( ) 2z + 7)
#-x  ° x-1 2x- 6 #(x - 1) z(x 3;.
Flip the second term Factor Multiply
}&ﬁix + ?M—h %+ ?
/Zﬁx"’fj(x 2
Cancel
Adding/Subtracting

When adding and/or subtracting polynomial fractions, first get common denominators,
then add and/or subtract the numerators together. Finally, simplify.

Example 6:
T 0 2 9% 20 29% 20
+ —» —»
5X ( )(5X) ( )( ) 152 | 152 1552 15
Get common denominators Add Simplity
Polynomial Fractions
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Example 7:
2x-2 _Bx+1 I3 _5}{+1(X—1)_.|r -2 B odm-1
2% -x-1 e+ 1 {2z + Di=- 1) dm+1 {dz+ Dix- 1) 2+ Dx- 1)
Find common denomiators Change subtraction to addition
- ~(5sf - 4 - - 5+ dw + -5 + G-
(2= iK 1]2(:{— 1 * (Ef}-i 1;;— E B (2= iK 1)2(}{— 1) * (g§+ 1;?:{— i} I (Eixi ljﬁ(i— i)
Diistribute the negative Add numerators together Factor numerator

I_,(-5X T OE-1 (5t DE-T) | skt

4+ 1yx- 1 Fi 4+ 1 2+ 1 (5z + Lix- 1) B+ Gu- 1
e (Xc Hfjﬁ " 5¥-bx+x-1 B4 Bx 4+ 1xz-1
e i - 4x- 1 “Bx(x- 1)+ 1(z- 1)

hx+ Dix-1)

Complex Fractions
To solve a complex fraction, first find the common denominator for the entire fraction.
Then change each term’s denominator to this common denominator. Once all the terms
have the same denominator, the denominators can be removed.

Example 8:
M_a) Sl A W e b g+ 6 3x+3
x+1 ~ . x+1 \x+ 1) x+1  x+1
Ty 13wt 15 FEt 1y 13z + 15 s+ G 13z + 15
4ioET 1o [ (e 4+ L3 X X
OxX+357 x4+ 1/ T x+1 | x+1
Find Commeon Denotminator Eemove Denominators
Pxt+a-3x-3 N x4+ 3 , I+ 3 N v el
G4 dx+ 13z + 15 G2+ 19% + 15 3z + 52z + 3) {3z + B[ 2u+"3)
simplify
1
x4k
. CE _
Example 9: l —l - 2 Xz \ l —I' ,-' 1ds? - 43 - 21
Q 27 a1t 2 | % _ 21 8 - 22x-21
C % ol 2 )
Multiplgr by the Factor

cotninot denotninator

|_, (Zx-T(Tx+3) _, (e=TiTx+3 _, (Tz+3)
(Zx- T)(4x + 3) _(ZE=Ti(4x + 3) (4z + 3)

Cancel
Provided by the Academic Center for Excellence 3 Polynomial Fractions




GEIMANNA

ACADEMIC CENTER
FOR EXCELLENCE

Sample Problems

Write each fraction in lowest terms.

1. 90d? 2. 25k°
80d° 30k’
4. 72k 5. 54k*
81h° 18k
7. 63h° 8. 2754
45h? 45¢°
Write each product in lowest terms.
10. 2k*+ 3k » 12v*-28v  11. 15q°-9q . /g
6k’ + 9k 4v 3q 14g’
Complete and write in lowest terms.
13. 5k 4k 14. 8b 9b
5 "5 2 6
16. 9e Se 17. 5j 7j
7 21 7 21
19. 7d 8d 20. 5i 3i
7 14 16 8
22.  Ge 8e - 14 23. 8 9
5 * 20 t * f
25. 9a i 6a 26. 4 i 6
7 28 d y
28. 6 3 29. 5d 8d -7
b ot 7 ) 28
Provided by the Academic Center for Excellence 4

3. -6k
-11k

6. -20i* + 200i
451> + 4751 - 250

9. 8b> + Gbw + w*
24b* + 54bw + 12w

12, 25g+50 g
g+2 25(g - 2)
15. 7f 5f
[ + [
15 5
18.  5k-9 3k
4 i 8
21. 3a+4 + 4a - 14
6 3
24. T +7 6
_l’_
0j 2u
27. 4t+5 -8t +2
2b 16b
30. 2 4 4
v a
Polynomial Fractions



GEIMANNA

ACADEMIC CENTER
FOR EXCELLENCE

Slmphfy x4 _l}r-!- . IE + yﬂ Dy -y
4 3 B '

31 xi-4 xt-x-2

42 45 —8xy+3y2 2x7 - 3xy %’ - xy

] i 5 mt A 2m+l  mt-16 - 2m 3
30, a+b_cz—b+cz2—f:-2 43, mt +dm ot - Gm—4 me = m
2 5 3 @’ —ab-da+4h 24 -ab
3. 6-3x x-2 4—2x 44, da* —b* a’ —ab-3aq +3b
3 _ 1 . P
34, 2+a-6a® 1+a-2a° x e
45, x+1
2 ~ T3 . T2 :
35, x +Lx+é xt+éEx+E xt+Ux+12 I:.::+E:']3l 2 — ab+ b

46, a +b* a® +2ab+b*
Tonrnt 1%t

s 25p°d 35p'q a b-a
47. a-b a
I:.::t—l)j;.:zg—l
37. x I ax fIE _Bflj ik +3. 21(1245
48, lda*h?* +14ad® o* -da+3
mt—nt . wt +a’
) 33 3 p] f
38. Moo mn Wt mR x—l]+[x+l—2]
49, A x x
a2+5a+5I3+2a—a2
2 _ 1 _ '}
3. & -1 a’ -3 gm—iz]+[4—i2]
50. A e ic
at-pt at e
40. a’b? a+h ab-a° -5 N 2 x—3

51, 3-2x 2x-3 2x°-x-3
a’ +ax IEa:x—xj;/-la:z—Ea:x

41, 3ax+2x* ax+zx’ COg+6x [l—l]+[x—1:l
52. A%
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Solutions

1.

10.

11.

12.

13.

14.

2b+w
6(b+2w)

3v-7k
3k

15. 221
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16. 19¢
17. 8i
18. 7k-18
19. 3d

20. 111

21. 11a-24
22. 16e-7

23. 8f49r
rf

24. 7ju+7u+18j
6ju

25.15a

26. 2(2y-3d)

27.20t+19
8b

28. 3(2r-b)
br

29. 12d+7
28

30. 2(at2v)

va
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1 ala —4)
31, (x+2)lx+1] 44, la-3)2a+b)
2 45. 1
+h
32. 4 46. 1
# 47. -1
33. 6(:&' - 2)
A
! 48, 2
34, 1+2a)(1-a)2-3a)
x+1
! 49. -1
35, xt3
e + 2 +1
28mp” 50. Zm + 1
3. %4
Tx+11
d[ﬂ—l) 51. [2:&'_3)[?{4‘1)
37. a+l
_1
38. m+n 52. x
24
39. 1l-a
40. -a
)
41. 2z
42. x+y
m—1
43, m~3
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