Basic Algebra: Multiplying and Dividing Rational Expressions

Questions

22 4+3x—-10 z2-3x—14
2242 —-20 224+4x+3°
22 —2—-20 22+ 7x+10
2. Simplif . .
lmplme—Saﬁ—IO 22 +4x -5

o 3622 — 25
3. Simplify (6 —5) + 5= =5

1. Simplify

422 — 9
4. Simplify ———— + (62 — 9).
mplily e o - 09
. o 3x2 +12zy 4+ 12y% 4z + Sy
5. Simplify - .
x? + dxy + 3y? T+y

5y 4+ 17y + 6 4?2 — 1
1042+ 9y +2 2y2+5y—3°
2 +8x+15  2?+6x+9
222 + 11z +5 " 222 —T7x — 4’

6. Simplify

7. Simplify
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Basic Algebra: Multiplying and Dividing Rational Expressions

Solutions

22 4+3x—-10 z2—-3x—14

1. Simplify P e 2iirt3 Factor all polynomials:
22 + 3z — 10 = (z — 2)(z + 5) two numbers whose product is —10 sum is 3: —2,5
2% — 3z — 4 = (x — 4)(z + 1) two numbers whose product is —4 sum is —3: —4, 1
x? + 2 —20 = (x + 5)(x — 4) two numbers whose product is —20 sum is 1: —4,5
2 + 42 +3 = (x + 3)(z + 1) two numbers whose product is 3 sum is 4: 1,3

2432 —-10 22—-3zx—14 243z —10)(z®> — 3z — 4
T+ o z L — («® + 32 (@ i ) Simplify polynomial multiplication.

22 +2-20 22+4x+3 (22 +a—20)(2 + 4z +3)
_ (& = 2)(zA5) e~ A1)
(eA5](z—4) (2 + 3)(z+1]

-2
_Z andx —4#0,z+1#0,z+5#0
z+3

22—z —-20 2247x+10

2. Simplify P 3210 Zrar—_5 Factor all polynomials:
x? —x —20 = (x — 5)(x + 4) two numbers whose product is —20 sum is —1: —5,4
2% — 3z — 10 = (z — 5)(z + 2) two numbers whose product is —10 sum is —3: —5,2
x? + 7z + 10 = (z + 5)(z + 2) two numbers whose product is 10 sum is 7: 5,2
x? +4x —5 = (x + 5)(x — 1) two numbers whose product is —5 sum is 4: 5, —1

2?2 —x—20 2 +7x+10 (22 — 2 —20)(2® — 3z —10)

: = Simplify polynomial multiplication.
22310 a2 tdz—5 (a2t 7z + 10)(a? g —5) D PO mITHPHCHHOn

_ L5 + ) (eA-5) (42T
(z—5(zA+2](zA45)(z — 1)
r+4

=1 andx+5#0,z—5#0,x+2#0

3622 — 25

62 e 10" Factor all polynomials:
x x

3. Simplify (6z —5) =

622 + 17x 4+ 10 = 622 + 122 + 5z + 10 two numbers whose product is 60 sum is 17: 12,5
= 6z(z + 2) + 5(z + 2) Factor by grouping
= (62 +5)(z +2)
3622 — 25 = (62 — 5)(6z + 5) Difference of squares

22 2. 1
(62 =5)+ % = (6z—5)- % Simplify polynomial division.
6x — 5)(62% + 17z + 10
- ()3(63262 j 25)x +10) Simplify polynomial multiplication.
_ (62—5)(62+5)(x +2)
(62—=5)(62+5)

=z+4+2and 6x4+5#0,6c—5#0
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Basic Algebra: Multiplying and Dividing Rational Expressions

422 — 9

R TEES Ty

+ (62 —9). Factor all polynomials:
422 + 122 4+ 9 = 422 4 62 + 62 + 9 two numbers whose product is 36 sum is 12: 6,6
= 2x(2x + 3) + 3(2z + 3) Factor by grouping
= (2 + 3)(2z + 3) hey—this was a perfect square!
42% — 9 = (22 + 3)(2z — 3) Difference of squares

6x — 9 = 3(2z — 3) common factor

422 -9 - (6 9) 422 -9 1
— + (62 —-9) = .
422 + 120+ 9 42 4+122+9 (62 —9)
422 -9
= @ T 522 n 9)26% =) Simplify polynomial multiplication.
(22—=3)(22+3)
(2 + 3)(22+3)3(22—3]

1
322 +3) and 2z —3 #0,2x +3 #0

Simplify polynomial division.

322 +12 12y 4z +38
vt Ly 41y = s Y. Factor all polynomials (let the y tag along with the constants):

5. Simplif;
HIPALY 22 + 4dxy + 3y? x+y

322 + 12zy + 12y° = 322 + 62y + 62y + 12y* two numbers whose product is 36 sum is 12: 6,6
= 3z(z + 2y) + 6y(x + 2y) Factor by grouping
= (3z + 6y)(x + 2y) = 3(x + 2y)(x + 2y) hey-this was a perfect square!
22 + 4y + 3y* = (z + 1y)(z + 3y) = (x + y)(x + 3y) two numbers whose product is 3 sum is 4: 1,3
4x + 8y = 4(x + 2y) common factor

32 + 122y + 12y | 4z +8y 3?4 12zy+12y° a+y
22 +d4xy+3y2 T x4y a2+day+3y2 4z +8y
(322 + 122y + 12%)(x + ) . .. . e
= Simplify polynomial multiplication.
(22 + 4zy + 3y?)(4x + 8y) PHLY POLy P
_ 3(+ 29 27Ny
(z+7)(z + 3y)dzA4-27)

3(x + 2y)
= AT ond x4 2y £0, 0

Simplify polynomial division.
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Basic Algebra: Multiplying and Dividing Rational Expressions

5y% + 17y + 6 4% —1

6. Simplif .
1mp1y10y2+9y+2 2y% +5y — 3

Factor all polynomials:

5y% + 17y + 6 = 5y% + 15y + 2y + 6 two numbers whose product is 30 sum is 17: 15,2
= 5y(y + 3) + 2(y + 3) Factor by grouping
= (5y +2)(y + 3)

10y° 4 9y + 2 = 10y + 5y + 4y + 2 two numbers whose product is 20 sum is 9: 5,4
=5y(2y + 1) + 2(2y + 1) Factor by grouping
=Gy +2)(2y+1)

2y + 5y — 3 = 2y 4 6y — 1y — 3 two numbers whose product is —6 sum is 5: 6, —1
= 2y(y + 3) — 1(y + 3) Factor by grouping
=Q2y-1Dy+3)
4y? — 1 = (2y — 1)(2y + 1) difference of squares

by* + 17y + 6 . dy? — 1 = (5y” + 17y + 6)(4y” — 1) Simplify polynomial multiplication

1002 +9y+2 292 +5y—3 (1092 + 9y + 2)(2y2 + 5y — 3) '
Gy IRy T2y 1)
Oy+2]2y+T1)(2y—T1)(y+3])

—land 5y +2#0,y+340,2y+1#0,2y—140

> +8x+15 2% +6x+9
202 + 11z +5 " 222 —Tx — 4

7. Simplify Factor all polynomials:
22 + 82 + 15 = (z + 5)(x + 3) two numbers whose product is 15 sum is 8: 5,3
222 4+ 11z 4+ 5 = 22? + 10z + 1z + 5 two numbers whose product is 10 sum is 11: 10,1
= 2z(x +5) + 1(x + 5) Factor by grouping
=2z +1)(z+5)
222 — 7z — 4 = 222 — 8z + 1z — 4 two numbers whose product is —8 sum is —7: —8,1
= 2z(x — 4) + 1(x — 4) Factor by grouping
=2z+1)(z—4)
22 + 62+ 9 = (z + 3)(z + 3) two numbers whose product is 9 sum is 6: 3,3
z* +82 415 = 2* 46549 = 2* +85+15 : 207 — 7w — 4 Simplify polynomial division.
2224+ 11z +5 " 222 —Tr—4 222+ 1lz+5 x22+6x+9
2 2 2
= gx;_ —|—8f1—; }1_5)5()?; _T_ gi _T_ ;l; . 2;2 —&-_67;4—_94 Simplify polynomial multiplication.
_ )2 — 4
Qe+T)(zA45](zA43])(z + 3)

—4
— T and 4540, 4+340,20+1%0
r+3
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