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Weekly Focus: rational
expressions

LESSON 28: Rational Expressions and Equations part 1 Weekly Skill: computation

Lesson Summary: For the warm-up, students will solve a problem about a patio. In Activity 1, they will simplify
rational expressions. In Activity 2, students will add and subtract rational expressions, and in Activity 3, they will
multiply and divide them. There is an exit ticket at the end. Estimated time for the lesson is 2 hours.

Materials Needed for Lesson 28:
e Video (length 6:37) on simplifying expressions
e Video (length 3:11) on adding and subfracting rational expressions. The videos are required for teachers
and optional for students.
e 3 Notes sheets (28A, 28B, 28C) to be used for students and/or for feaching notes. These come from
algebra2go.
e 4 Worksheefts (28.1, 28.2, 28.3, 28.4) with answers (aftached)

Objectives: Students will be able to:

e Solve the patio word problem with a quadratic equation
o Simplify rational expressions
e Add, subtract, multiply and divide rational expressions

ACES Skills Addressed: N, CT, LS

CCRS Mathematical Practices Addressed: Reason Abstractly and Quantitatively, Use Appropriate Tools
Strategically

Levels of Knowing Math Addressed: Intuitive, Abstract

Notes:
You can add more examples if you feel students need them before they work. Any ideas that concretely
relate to their lives make good examples.

For more practice as a class, feel free to choose some of the easier problems from the worksheets to do
together. The “easier” problems are not necessarily at the beginning of each worksheet. Also, you may
decide to have students complete only part of the worksheets in class and assign the rest as homework or
extra practice.

The GED Math testis 115 minutes long and includes approximately 46 questions. The questions have a focus
on quantitative problem solving (45%) and algebraic problem solving (55%).

Students must be able to understand math concepts and apply them to new situations, use logical
reasoning to explain their answers, evaluate and further the reasoning of others, represent real world
problems algebraically and visually, and manipulate and solve algebraic expressions.

This computer-based test includes questions that may be multiple-choice, fill-in-the-blank, choose from a
drop-down menu, or drag-and-drop the response from one place to another.

The purpose of the GED test is to provide students with the skills necessary to either further their education or
be ready for the demands of today’s careers.
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Lesson 28 Warm-up: Solve the patio problem \ Time: 5-10 Minutes

Write on the board: Felicia wants to increase the size of her outdoor patio by adding 2 feet
to each side to make it 49 12,

Basic Questions:

»  Whatis the shape of her patio?
o Itissquare because she added the same length to both sides and 7 x 7 = 49.
=  What was the area of her patio before?
o It was 25 square feet because it was 2 feet shorter on each side. It was 5 x 5 = 25.

Extension Questions:
¢ Solve the problem with expressions, multiplying, and factoring.
e Let x=length of one side of original patio
(x+2)(x+2) =49

0 X2+ 4x+4=49
o X2+4x-45=0
o (x=5)(x+9)=0
o x=5o0rx=-9.Since length can't be negative, the original length of one side was 5 ft.
o Check: (5+2) (56+2) =(7)(7) = 49. Correct.
Lesson 28 Activity 1: Simplifying Rational Expressions | Time: 20-25 Minutes

1. Rational expressions are like rational numbers (can’'t have a zero denominator) except that

they have variables in the numerator and/or denominator.

5 +1 2+5
2. Some examples are: = and =~ and >

3. Rational expressions are in their simplest form if the numerator and denominator cannot be

simplified further just like with regular fractions. The last example above can be simplified to
r+5

r

4. Examples:

| &
1. 6 canreduce by dividing both numerator and denominator by 6 to get 3/10

D. Legault, Minnesota Literacy Council, 2014 2
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Tx-21
2. 28 can be reduced by taking 7 out of every term to get xT_3
30a*h’
3. 40a*h” can be reduced by dividing both numerator and denominator by 10a2b? to get %‘z

Is-12t

(5 =41)" can be reduced by diving both by (s - 4t) fo get ——

(s—4t)

Give students Notes 28A for more examples and explanations.
Practice with Worksheet 28.1. Have volunteers do some answers on the board.

Lesson 28 Activity 2: Adding and Subtracting Rational Time: 30-35 Minutes
Expressions

1. Like regular fractions, rational expressions can be added and subtracted once they have a
common denominator.

2. Do the examples on Notes 28B Adding and Subtracting Rational Expressions. You can copy
the notes for your students or have them take notes as you explain. (Note: LCD=lowest
common denominator).

3. Do Worksheet 28.2

4. Have volunteers do a few problems on the board.

Lesson 28 Activity 3: Multiplying and Dividing Rational Time: 35-40 Minutes
Expressions

1. Like regular fractions, rational expressions can be multiplied or divided without needing a
common denominator.

2. Do the examples on Notes 28C Multiplying and Dividing Rational Expressions. You can copy

the notes for your students or have them take notes as you explain.

Do Worksheet 28.3 Multiplying Rational Expressions

Have volunteers do a few problems on the board.

Do Worksheet 28.4 Dividing Rational Expressions

Have volunteers do a few problems on the board.

AR Al
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Lesson 28 Exit Ticket: 2 true, 1 false

| Time: 5 Minutes

Which of the following is not correcte

1 5x _ x
©5x+10  x+2

2. 2= 4x
49xy _
3. Ty 7Xy

Answer: #3 is false, answer is 7x

D. Legault, Minnesota Literacy Council, 2014
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Notes 28A Simplifying Expressions

SIMPUEYInG  YambnaL -expPreSSiong
(VStdey Hae eXPression ; Gan we reduce. ¢
2X+4
2
We CANNDT cantel the 2's, but we
(I ity the humerator
2ZX+ 4 = 2(X+2)
S0 Wy exPressitve can be written
203+2)
yA
NOW the 20 W the huameyator can be
conielled with +he 22w the

Aen owi DY
2 (N+2) = ¥+
> AT
RXamPLe, 11 AimpUEY €At ©XPresSion:
N) 2%+ 12
2%+ 8

We  mugt facor the 0P and woftomy vsk Ao
See oY PActovS Wikl (el
AL = 2Axt4) ==z [the binomials
2% 19 Ayt+4) |z cower']
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B)  (Y+3)x+5)

(X ~2XX+S)
Heve the numervatty and denowminator
Ave  Aweady fachored.  Sine theve

13 an (X45) in ToP AND in Hhe boTTom,
HeY  witL (L

Wt2(5) [ x+3

—

(-2 )Y ¥A5) X=3 |

c) A4¥*-4x
5X—5
we need {0 fador the 1P and i
fivk 4 See i any  fadors wiwe ancels

A4 = AX(x—1) - T4x]
5 — 5 5 x—1) 5]
D) ¥+2X—-I5

X"+ by +6

wWe. weed 1o factor Hhe top and vt

vt 1y See i any fadore witl can(el .
Lers  start with dhe Top:
Y+ 22X - 5

we weed U uSe the  abe mebhpd.

D. Legault, Minnesota Literacy Council, 2014
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P
X"+2X —- IS
a= I
C= 1'5
a-c= -1

We heed fadors of -5 hat add
0 2 (he b term)

— |G SUM
| =5 ~14
3 ~5 ~2

-3 5 (2)

R0 We Get
X*+2X - 15 = (X -3)X+5)

NOW  Hae  dentwingtoy
Y+l X t5

=|

a=
W
C

n

Y
5

A-(=5

We Vieed factors ofF 5 Had add +o
L [the b +evm)

™Me tatrs avre © and 1
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S0 wWe ged
CHUX 5= (X+5)X ¥+

heretore owr expression can e writlen
4 2X—15 = (%=2)XY+5)
Y2+ LY +5 (A5 x+1)

WILL any+HWing  cancel ?
I wWWatS e finalL SOLUton

AN

|

E)  (Lb—X)
(X~ )
Wt dre Woring 1o facdor the 0P oy
bottomr S0 Haat emeHing  witl canceL -

T we fador out a negative £ fvom
e 0P we get
UxX = -1(=ut+x)

X-le X

wsing e commudadive propraty of
MM, we o wiitetthe fop
pinomial S Xt (o) = Xl
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S0 Dy CXPYesSion ecomes
— 1 ( X~lp)
X
™Twe binomialrs cancert and oy
final awswer S =1,
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Worksheet 28.1 Simplifying Expressions

Simplify each expression.

2
q +10qg + 21 3n +12
1) —— 6)
q+7q9+12 21
h -4 12x°
2) 7)) —
8h - 32 16X
12 5r-5
3) 8) ——
6p + 30 10
72b° 54k’
4 9 .
45b 27K
18s* Z'-14z + 45
5) ; 10) ———
12s z-z-20

D. Legault, Minnesota Literacy Council, 2014 10
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Worksheet 28.1 Answers
Simplify each expression.

2
q +10qg + 21 3n+12
N - 6)
q+79+12 21
q+7 n+4
q+4 7
h-4 12x°
2) 7)) —
8h - 32 16x
1 3x°
8 4
12 5r-5
3) 8) —
6p + 30 10
2 r-1
p+5 2
72p° 54k
4) — 9 —.
45b 27k
8
; 2
5b
185" 7’ - 14z + 45
5) , 10) ———
12s z-z2-20
3 z-9
2 z+4

D. Legault, Minnesota Literacy Council, 2014 11
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Notes 28B Adding and Subtracting Rational Expressions

FEDING D SUBTVACTING ROIOVAL ©XPIeSSIONS

TXANPLE A i_ R
X 2%

e, these ave NOT Like tevmsS, we, must
Make,  them ke +erms.

We need 10 find the LCD.
LCD = 2%*

The first fradion needs o he muldiPlied
by % 10 make e denomingator

%% e scund fathion dees not need

10 be danded |
Lz 4 ey |
X \&/ 2%2 N e
= | DX+l
X%
tNowLe 22 3 . 2
a %)
LD = ab
3. [b) 4 2[0)
o \b/ E \oJ
ap Ao ab

D. Legault, Minnesota Literacy Council, 2014 12
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oampLe 22 2, 2 \

s
Yy\3 4- L Z [ Yy
ww U XYz kY Xy
____"‘“_:—ﬁ_ﬁ_-._—_i:________i_ﬁ_
LG D & i
2Y 4+ 2X— XY]
X>YZ2

i

RXampLe 4- 1 4 2
Xt4 X

LD= X(X+4)
[xN\ —L-{ t4\ 2z
\></ X+4  \X+4 )X
= X o 2(Xxt4)
X(¥+4) XX+
= X+2(x+4)
X (¥+4)
NOW SINPLLEY. Hhe NUMeEratoy completely.
NUTE: Theves WO Need 40 munpld Hae
DENDINATIE Ut |
= X+2X+b __ 12%x+B
X (Yt4) MITEYD

D. Legault, Minnesota Literacy Council, 2014 13
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TAMPLE B X . _ 9D
X=2 X< 4

T HND e Wb, we must first fador
SAUA_dendmihador  (omPLekeLY-
X o)
X=2 (A2 y=2)

LD= (—2Y\x%+2)

[ Xt2 _X ¢
\ 42 (X =2) (x42)Y X-2)
=  X(X4+2)— B
A2AX2)  (x+2(X—2)
= X(X+2)—B
(X4+2Y%—2)
NOW  SIMPUEY e nuwerator competely
= X*+2%—8
N2 Y X—=2)

Ve need o fadur e nunevator OF
PLSSIPLe) iy see H anything aancels.
= (X+Dx-2)

(X+2)(X—2)

The (x=2)'s_cancels SH owr findaL
ONWTYr 1S | X4 |

X2

D. Legault, Minnesota Literacy Council, 2014 14
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Worksheet 28.2 Adding and Subtracting Rational Expressions

1)

7d 6

d+6 d+3

6p2 +3x° 2p2 +4x°
5p4 5p4

7n° -8 8h

5n°-2 5R°-2

55°-6 3s

8s'-7 8s'-7

5k ©6k+6

7 3k+4

D. Legault, Minnesota Literacy Council, 2014

6)

10)

Add or Subtract the two expressions in each problem.

7y-7n 4y -3n

5 5

5y 5y

6n+8y 6n-9y

2n2y2 2n2y2

8c 2
3c-4 5¢c-7

7r 2r+2

4 3r+6

8b-4 2b-3

7b'-5b 7b*-5b

15
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Worksheet 28.2 Answers

1)

7d 6
d+6 d+3
7d” + 15d - 36

(d+6)(d+3)

6p2 +3%° 2p2 +4x°

5p 5p*

4p2 _ X2

5x*

58°-6 3s

8s'-7 8s'-7

2s°- 6

8s'-7

5k ©6k+6

7 3k+4

15k” - 22K - 42
7(3k + 4)

D. Legault, Minnesota Literacy Council, 2014

Add or Subtract the two expressions in each problem.

6)

10)

7y-7n 4y -3n

5y5 5y5

3y -4n

5n°

6n+8y 6n-9y

2n2y2 2n2y2
17
2y

8c 2
3c-4 5¢c-7

2(20¢” - 31C + 4)

(3¢c-4)(5c-7)

v 2r+2

4 3r+6

211 + 34r- 8
12(r + 2)

8b-4 2b-3
7b'-5b  7b*-5b

6b - 1

7b* - 5b

16
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Notes 28C Multiplying and Dividing Rational Expressions

MULTAPLYLAG D DIVIDING Y OnAL CXPreSIons

RecaLL:

¢)  (%1+2)*  X—|
Xt X+2

D. Legault, Minnesota Literacy Council, 2014 17
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Here  the binomial X+2  in the
bittm WILL (el Wit one, of
the X2 s in the top

\£ we write it out we et
A2)* . Y=L = () y -
Y+l Y2 Xt | Yt2

(H%L;ﬁ% X=X D)
-+

|

X472 L (x|
M

§tees for muttiPing and DMDING - vadionaL
LAPYL SSIAS

P 4+ Mare AaLL DIVISIoN PYoblems
M0 muthpLiation problems
(See <Yampie 1-n)
Step 22 Fdoy e wumwer akoy and
DEAOWWNATDY  comPLEXeLY.
Step 2 CAMceL owdk au factors Haad
pMve W the wumeratty  AND
e DWIhATDY (reduce)
NOYE: VeeP Mour flinal answer n vy

vmi — YUl DO Wt nerd 1o muurely
W DisTnbute, 4erms.

D. Legault, Minnesota Literacy Council, 2014 18
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€XampLE 2!
X¥*+L¥+4 @ y-—2
X>-4 X+3

Step 10 ThiS SHP IS not necded Sinee it S
OLredDY g MULhPULCAtion  PYDILaw -
swep 2 Fador
ALY+ X2 (X+2l¥12) | (Y-2)
X*—4 X+2 (t2Ax-2)  (xt2)
S—\-CP 2. awacel fadtys Haat aAppear pn +op

AND brttom
Bay2) | -2
(20 ¥=2)  (y42)
0 W final amswer IS TYAB |
X2
txampbLe, 2
4+ X+ o X +2x—4
X=X~ Y42 -3

MEP 4 A LXHS . 12y —3
X - X Y*+2Y —4

D. Legault, Minnesota Literacy Council, 2014 19
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Syep 20 vador
X+ Y42%-2 (\H%Hfﬂr) (2 y-1)
Yy A (e () )

Skep 2: Cancel factovsS hat appear on 0P
AND  rtom

2) (XA2IY~)
gl ol

0 WMy finar ANSWEF | S
\'H%
X3 |

D. Legault, Minnesota Literacy Council, 2014 20
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NDING ThE LD of RETonAL ©pressions andouT

ST A0 F1DIng the LD 6F ROTONAL ©P¥esSIbing :

SHP 1 Faoy AU Denowinat oy (onblereLy

Step 2: LST fath PIftrant fador tvomn
Step |, Hhe greatest numper o
HMelS I arPedrs i a
DenymMinador.

SHEP 3 MULHPLY The fadovS £vom siep
72— ThiS 1S the LD

CXamPe: FIihD Hhe LD ofF Hhe +evms
4 Az l
X X4 T X®] T X232

here ave Fiur DENimINAtoRS :
%, Xt X224, X+ +2
SHEP 11 FAGDRING AU DEnominator we ek
X X ) (Y ¥2)
Step 20 The, DIFFERENE fahirS are,
X, ¥l and xt2o
the Wghest power of ¥ s 1,
e hidhest Power oF (%) 1S 2
and e Wighest power oF (2) 1S 1
Skep 2 LED= X(X+1)*( X+2)

D. Legault, Minnesota Literacy Council, 2014 21
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Worksheet 28.3 Multiplying Rational Expressions
Simplify each expression.

45y° - 45y 10y
1) 8.0 6 :
) 4" 0o ) 55y°-55y 10
2) (@+12)d-3) 2 7) 84-6)  4q
d+12 (d +9)(d +12) 6 8(q - 6)
3) 8  4h-48 8) (P-8)(P-5) 12
(h+11) (h-12) p-8 (o +2)(p - 8)
4) 457" + 457 8z 9) 2(r - 4) 5r
182°+18z 8 (r-4) 2(r+6)
12(b - 6) 8b
5y 2. 10 10 .
) 8" dax ) 6 12(b - 6)

D. Legault, Minnesota Literacy Council, 2014 22
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Worksheet 28.3 Answers
Simplify each expression.

8,6
1) 4 10c
6
5c
d+12)(d-3 2
p) @+1206-3)
d+12 (d+9)(d+12)
2(d-3)

(d+9)(d +12)

8 4h - 48
3) .
(h+11) (h-12)

32
h+11

457° + 457 8z

4) —— « —
) 182°+18z 8
5z
2
9, 10
5) 8 12x
15
16x

D. Legault, Minnesota Literacy Council, 2014

10)

45y° - 45y 10y

55y°-55y 10

9y
11

8(q-6) 4q

(P-8)(p-5) 12
p-8 (p+2)(p-8)

12(p - 5)
(P+2)(p-8)

2(r-4) 5r

(r-4) 2(r + 6)

5r

r+6

12(b - 6) 8b
6 12(b - 6)

23
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Worksheet 28.4 Dividing Rational Expressions

Simplify each expression.

11p . 7
1) > t g

33y° + 19y - 60 vy
2) +

27y + 75y +50  36y° + 112y + 80

10k 9k
3) — + —
3 8
84b - 77 108b - 99
4) <
8 8b
2
q +12q9 + 27 1
5) +

g +149+33  q+ 11

D. Legault, Minnesota Literacy Council, 2014

10)

5x 5x

X+4 7X + 28

d+7 6d

d+12d + 35 d+9

69 69

g+5 10g + 50

5r . 12
10 ~© 11
6n . 5
117 4

24
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Worksheet 28.4 Answers

Simplify each expression.

5x 5x
1) 1°.1 6) +
X+4 7X + 28
22p
Z 7
2) 33y° + 19y - 60 v 7) d+7 6d
27y? +75y +50 36y’ + 112y + 80 d+12d+35 d+9
4(11y - 12)(1y + 2) d+9
Yy 6d(d + 5)
10K 9k 69 69
3) — + — 8) +
3 8 g+5 10g + 50
80k
o7 10
84b - 77 108b - 99 5r 12
4) + 9) 017
8 8b
7b 11r
9 24
2
q +12q + 27 1 6n 5
5) - - 10) 1 T 2
g + 149+ 33 q+ 11
24n
q+9 55

D. Legault, Minnesota Literacy Council, 2014 25



