Handout - Fractions and Rational Expressions

Algebraic Rules for Fractions and Rational Expressions

a,b,c,d may be numbers or variable expressions.

Adding and Subtracting

requires

a Common Denominator

Multiplying
just multiply tops/bottoms

Dividing - "flip” bottom

Reducing Fractions

cancel common terms

Ccpette e Denominat
b b == as ommon enominator
e, c_ad b _adted
b d b d db b-d
ac_ac
b d b-d
a/b a d a-d
c/d b c c
ac_a
b-c b
a-ct+b-c a+bd

d-c — d

a-c  a
b-c+td-c b+d




Reducing Fractions and Rational Expressions

Technique: Factor and Cancel (Cancel Multiplicative Factors Only)

6
Example la: Simplify and Reduce: 3

6 2-3
J— — _— F
S W actor
6 3
S = % Cancel common factor
3
— 1 Answer

7T+ 8
Example 1b: Simplify and Reduce: +
+ 28
+3 cannot cancel T’s!
7+ 28
7T+8 15
. Add
7+ 28 35
3-5
= o Factor
3
= 5—57{ Cancel
3
— - Answer




6x — 9
Example 1c: Simplify and Reduce: ‘

6x + 12
6x — 9
6;+ 12 cannot cancel 6x!
6x — . _
o - 3 (20 —3) Factor
3 (22— 3)
- Cancel
32z +4)
20 — 3
B Qi 1+ 4 Answer
9z + 6
E le 1d: Simplif d Reduce: —M —
xample implity an educe 15z 4+ 10
9 )
T - 3: 1304 %) Factor
152 + 10 5 (3z +2)
— M Cancel Common Factor
5- (Bx—+2)
3
— Answer
5




8x° + 624
1025 4 2023

Example le: (x terms included) Simplify and Reduce:

Observe 1: 2 divides all the integers (8,6, 10, 20)

Observe 2: 22 divides all the 2" terms (2°, 2%, 2°, 2°)

8z° 4+ 62 2 (42”4 3a?)
1025 + 2023 2 (5ad + 1023)

Factor Common Integers

- (4a° + 324
— ; (<5;; —:rloxx?’)) Cancel Common Factor

45 + 3z
5x® + 103
23 - (42* + 37)

— 7 (52 1 10) Factor Common z"

25 (42 4 3z)

= Cancel Common Factor

25 (522 + 10)

472 + 3x
= — Answer
522 + 10




Simplify and Reduce the following Fractions/Rational Expressions

48
a) —
18
) 150
247
30+ 6
27+ 1

°)

120 + 15

T

32z% — 2443

Ty

452 — 40

k
) 9z — 8

Answers a) 3;b) 85 ¢) 22:d) 125 ¢) 25 f) B; g) 3213,

4
b) 23

30
114
q) 14
102
160 + 5

f
) 173+ 7

) 24x — 36
4r — 16

8413 — 12622
7723 + 6322

)

8r — 3

|
)8.9::—3

h) 6x—9. 1) 6—8x . )

z—4 T1—5g J



Multiplying just multiply the numerators and denominators

Example 2a: Multiply g . g
6 3 6-3
3 T PR Multiply tops and bottoms
18
40
9
- = Reduce - Get Answer
20
Example 2b: Multipl 27
ample 2b: Multi .
xamp Py Tx —1 4

2 2 — 2-(2—
— A (73:(_ 1):10)4 Multiply tops and bottoms

— Reduce - Get Answer




Dividing Flip the bottom fraction - then multiply

5/9
Example 3a: Divide 6L/7
5
59 _ 57 Flip the bottom
6/7 9 6
5T
9.6
35
- — Answer
b4
x/(x —3)

E le 3b: Divid
xample ivide (v = 3)/(2x +5)

z/(x —3) T 245

(x—3)/2r+5) -3 x-3

222 4 bx
(z —3)?

Flip the bottom

Answer




Adding/Subtracting Common Denominator - add the numerators.

5 1
Example 4a: Add = + =
8§ 8
5 1 5+1
3 + s = % Common Denominator
_ 0
-8
3
=7 Reduce - Get Answer

19 + 22 r—1
3z +9 3r+9

Example 4b: Add

19 + 2 —1 19+ 2 —1
+ 22 z _ Tt Common Denominator

3:16—|—9+39c-|—9 3r+9

18 + 3z
3r+9

_t +0 Reduce - Get Answer
r+3




Arithmetic for Fractions and Rational Expression

Adding/Subtracting Different Denominators - Get Common Denominator

2 5
Example 4c: Add = + =
3 2
2 5 2 2 5 3
3 + 5 = 373 + 33 Make Common Denominator
B 4 15
6 6
19
= Answer
6
2 5%
E le 4d Add
AP x4+ 3 * x4+ 2
2 15%% 2 T+ 2 r  x+3
= : . Get Com. Den.
:E—|—3+x—|—2 r+3 .’L’+2+x—|—2 T+ 3 eL om. LUen
B 2x + 4 n 5a2 4+ 15
(2 +3)(z+2) (4 3)(x+2)
bx? +1Tx+4  5a2+17x+4
= = Answer
(x 4+ 3)(x +2) 2?2 +5x 46
Cross Multiply on To . a ¢ a-d+c-b
Alternate Formula Product of DGTLOmiZ;lgtOT’S oanottom' E + 3 - b-d



Adding and Subtracting

1 6 4 4
.2 b) - 4 =
) 711 TR
12 15 14 10
e dq) == - 2
)73 )5 3
)15+1 45 f)15+13_168
T 20 11 32
) i, 4 ) 13
& 5T or s 5 34g
) 1 n 1 ) 2 5
1
z+3 " 5tz Ve 3T Sexa
Answers a) 25: D) 153 ¢) =555 d) — &5 ¢) T ) Trg) 5iti h) 2lE ) 2l = 22 )

Tx+3 _ __Trz+3 .
(z—6)(z+3) — 22-3z—18’

10



Multiplying

4 5 4 4
a) -+ b) = +
) 2+ 3 )7 2+ 3
5 5 5 2
)Z 1 1 )g 1 1
T 743 + =
8+35 7+
e)i+7 f)m+2
13 13
6+ 3 243
X h T
@%+6 )§+3
Answers a) 1003 b) ~395; ¢) —o? 4 & 4 2 d) —a® - %+ §;

61. 62. 5(5x+16) . 112460 . 143. 169. 6x+5 . 2z+3.
Answers a) 573 b) 355 ¢) A(z+4) d) 3(z+6) e) 15 ) 455 8) 2(3z+2) ) Seid
11



Don’t forget to reduce the fractions.

)2 8+134
a e — PE—
3 11 33
7 2 22 —92+6
c) +
243 z—-3 (2=3)(z+3)

Fractions in the Exponent

217/5 s\ 1/70
a) — p . (x 238)

219/3

) T —. (x—126)1/21

x5

Answers a) 4; b) %; ¢) 1; d) %;

Answers a) 41/5; b) %; c) 41/33 d) 55

) 2 7 82
11 5 55
) 5 N 5) +,2:2—132—20
247 z-5 (2=5)(z+7)
220/3 sy 1/15
d) !9/ _ ( —102)1/30
5 xg £

12



