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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 1

Lesson 1
Rational Expressions and Non-Permissible values

L e d s e | S
Do yau recall fram previcus Math courses what a Retiona! Number is?

__Exampled Is =

——A rational number?

Example2 |s .:-[2 a rational number?
5

1.2 Rational Expression
Rational Number _Rational Expression

There are three main types of polynomials that we will be working with.
Monomials

Binomials

Trinomials
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Pre-Calculus 11 Unit 3 Rational Expressions

1.3 Review of Polynomials

Are the following expressions palynomials? If not, state why not.

a.3x  +4x+5

1

b _1/__5_; - \/—_sz +1

C 3):4 +15-‘-x2 -12
8

1.4 Rational Expressions

Examples of Rational Expressions

Not a Rational Expression
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Pre-Calculus 11 Unit 3 Rational Expressions

1.8 Rational Expressions

Example 3 Dstermine if the following are rational expressions or not. Give a reason for your answer.

a) x-17 c) ‘Va—?
11 2a" —-9a“ +1
x 2 _
t,)5‘+27 g _2x°-3x+4
x< -9

-3x° +6x‘-x

1.6 Equivalent Rational Expressions

Find an equivalent rational number for each of the following
by either multiplying or dividing the numerator and following by either muliiplying or dividing the
denanminator by the SAME REAL NUMBER numerator and denominator. by the sameterm.
2 2 3a 2

Sc

Find an equivalent rational expression for each of the

3 36 8

Determine if the fallowing pairs of rational numbers are Detarmine if the following pairs of rational expressions
equivalent, and if they are equivalent, listtha number both are equivalent, and if they are equivalent, list tha term

the numerator and denominator was multiplied or divided by. both the numarator and denominator was multiplied by.

3 15
~3 and B ;
4 16 _2_4_ and 6d’a
~ Ta 212242
7 49
— L and 22
3 ¥ 31
B (x-1) x* -1
x+4 X +5x+4
U (x+4)
12 6
Lesson 1
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 1

1.7 Non-Permissible Values

-3 2x
x-1 2 _3x-4

x 4
examples . —, —,
Pl 2 5x

. l 4 —2
— examples 3 5 73 &
Evaluate — when X = 3 whenx=9

—

What is the answer to this division; 11

0
Evaluate L) when x = 0
2x
1.8 Non-Permissible Values
_Rational expressions are not defined for values of the g — >+l
variabla that make the denominator 0. x2-4x-5

_These values are called:
—Detamine the non-pemissible valua(s) for the following

rational exprassions.

el

-a)
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 1

1.9 Non-Permissible Values
Example 4 State the nonpamissible values for the variables in the denominators for @ach of the following.

b 2x2-3
s e) 3 -
2x“-x-3

_Evaluate when x = § _Evaluate when x = 7
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Pre-Calculus 11 Unit 3 Rational Expressions

MWMMJMHW&Q

Exampls 2

Use multiplication and division to writs two equivalent forms of the rational expression  2(x + 3)

(x+3)(x-4)

2(x + 5_
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Pre-Calculus 11

Unit 3 Rational Expressions

Lesson 2

Simplifying Rational Expressions

2.1 Simplifying Rational Numbers, Expressions

- 16

- Wirite in simplest form: -!-2- -4 Write In simplest form:

9 e

1522y

63)’2

- o D

2.2 Simplifying Rational Expressions ===

_Simplify the following monomial ratonal expressions,

-80x3y2

(5252)i69)

Ny

6x a 16xy

Lesson 2
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Pre-Calculus 11 Unit 3 Rational Expressions

2.3 Simplifying Rational Expressions

Exampic 1 Simpiify the following monomisl rational expressions.

o (3x4y5)(l4xzy)

U )e)

) b))

(30x2y3)(—2x3y2)3

2.4 Simplifying Rational Expressions

Simplify rational expressions that invaive binomials.

Taka a comman factor out of the numerator.

8a’b — 22ab*

 12a-18b

~6ab

3

Lesson 2
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Pre-Calculus 11

Unit 3 Rational Expressions

2.5 Simplifying Rational Expresslons

Example 2 Simplify the following rational exprassion.

["3)]

) 14a°6% - 42ab°

Q~| Q

7a%b

N

Qul ~]

»

2.6 Simplifying Rational Expressions

_ 2x-6

2x

Lesson 2
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Pre-Calculus 11

Unit 3 Rational Expressions

2.7_Simpiifying Rational Expressions
_Example3 Simplify the follawing

3(x - 7)(x + 4)

9(x + 4)

—b) Ta + 14b

3a + 6b

#5230) 12x2y2 — 9}'4

1557 + 6y°

2.8 Simplifying Rational Expressions

_Example 4 Simplify the following.

Example § Simplify the following.

x+2 a) X - 5x-14
2-3%x-10 2 -49

by 2% =5%-3

2 + 6x - 27

Lesson 2
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 2

2.9 _Simplifying Rational Expressions
__Evalutewhen: @ = 5 and b = 4 Example 6 _Simpliy the foilowing.

a-b 20x - 15y
b-a 2]}'-283

___Evalutewhen:a = 13 and b = 7

__a—b
b-a

—-— Simplify:

2a-b
b-2a

2.10 Simpilifying Rational Expressions

Example 7_Simplify the following.
& - ab®
ab - a*
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 2
2.11 Simplifying Rational Expressions
Example 8 Find a value for & that makss the rafional axpressions trus.
2 -x+k _2x-3
32 -14x-5 Ix+1
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Lesson 3
Multiplying and Dividing Rational Expressions

3.1 Muttiplying and Dividing Rational Numbers

__Multiglying Rationa! Numbars Dividing Rational Numbers
7 5 27 15
.2
21 25
34,10
8 3 3

3.2 Muttiplying Rational Expressions

Multiply the foltowing rational expression.| Using Exponent Laws _ |Example 1 R )
3wy 9% | 3y 9% | Simpitythe following rational expressions.
3z 3y 3z 3y 3.8
_ i 4x }; x 9xyz
LA
Page 1 of 4 Unit 3
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6ab® x 2a-3 Example2 Simplify the following rational expressions.
6-9 _18a% a’y? | -16?yt
5(x+y)  3(x+y)

3.4 Multiplying and Dividing Rational Expressions
Example 3 Simplify each of the following for all parmissible values of the variables.
oy SESY)  Ax )
x> 9(x - 5y)

8ab . 4K
%’ -a®  3(a-2b)

_.._b)
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 3

3.6 Multiplying and Dividing Ratlonal Expressions

Exampie 4 Simplify_the following, Example 5 Simplify the following.
£-2-15 2 —4x-2 2% -9x-5 4P +ax+l
2+5x+6 xXP-4x-5 6 -Tx+2 4x° —4x+ 1

3.6 Complex Fractions

_Simplify the following complex rational expression. Wirite the same axpression uging a divisionsign.

2x+2
X -9x +20

4x
2+2x-35

Identify the parts of the complex rational
exprassion whera the rastrictions on the

_varabia x will_be found

Factor all the terms where possible, state
- restrictions and then simplily the complex
rational expression.
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Pre-Calculus 11

Unit 3 Rational Expressions Lesson 3
3.7 _Complex Fractions
_Example 8 Simpiify_the following.
32 -x-4
322 - 7x + 4
o 3-342
2x -2
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 4

Lesson 4
Adding and Subtracting Rational Expressions

4.1 Adding Rational Expressions
To add or subtract rational numbars (fractions), Perform the indicated operation for the following
you must have a COMMON DENSMINATOR rational expressions.
Perform the indicated operafions for the following rational numbers. 2 3 _ 5
2 _1 .1 ) G
3 3 3
4.2 Common Denominators o -
To add or subtract rational numbers (frections), Perform the indicatad operation for the following
you must have a COMMON DENOMINATOR raticnal expressions.
2,3 2 ., 3
3 4 3a b
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 4

4.3 Common Denominators

Perfarm the indicated operation for the following Example 1 Simplify.

rational expressions. a a+4é

2x+y x-2% 2 a+5
3 2

4.4 _Adding Rational Expressions

Parform the indicated operation for the following rational expressions. Example 2 Simplify.
3, 4 2

a-2 a->5 Ix+1 4x -5
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 4
4.6 LCM & Common Denominators
2 .4 would youmuliply the denominators to find. the CO?
a a
2 4
e — -
3a a
4.6 Lowest Common Multipie
Find the lowest common muitiple for @ach of the following pairs of tarms.
9%3 and 6x%)?
(x+1)(x-3) and 4(x-3)
(x+5)(x+3) and (x+5)(x+5)
6% +11x—10 and 16x2 - 100
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 4
Perform the indicated operation for the following rational expressions. | Exampie3 Simplify.
3 3 4 5
— + — -4 - + 1
2% +6 2 3x - 12 2(x - 4
4.8 Adding and Subtracting Rational Expressions
Perform the indicated oparation for the following rational expressions. Example 4 Simplify.
7 4b a-6 a->=5

b -b-12 b2 +26-3

?-—lla+28 a§—8a+7_
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Lesson 5
Solving Rational Equations

5.1 Rational Expressions
6+0=

Evaluate: E,when x=2
X

Can we evaluate 2 ,when x=17, 24, «, %?
X

x cannot equal what value?
Restrictions for rational expressions.
State the restrictions.

=7
x+9

3x
TIx +3
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 5

§.2 Rational Expressions
Example 1
State all restrictions for the following rational expressions.

3x+1

a
)ll-5x

x-3

O o))

x+1
6x>-13x -5

5.3 Rational Expressions
3

Solve: lx+3=—
2 3 5

Determine the Lowest Common Denominator of Rational Expressions
1 1 1 1

2 3 X x
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Unit 3 Rational Expressions
1 1 1
— . — -—_ ¢ —
5x 4x a ab
1 1 5
—2+’-’ -+
a a x x-3
3x 5x

x+2 (x+2)(x-3)

5.4 Solving Rational Equalities
Example 2

Solve the following rational equation and state any restrictions.
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Pre-Calculus 11 Unit 3 Rational Expressions

5.5 Solving Rational Equalities

Example 3
Solve the following rational equations and state any restrictions.
4 2 1
q) ——-—=—

3x 5§ 2x

Ix 2 x

5.6 Solving Rational Equalities

Example 4
Solve the following rational equations and state any restrictions.
x 2 2
+ =

x-2 3 x-2
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Pre-Calculus 11 Unit 3 Rational Expressions

5.7 Solving Rational Equalities
Example 5

Solve the following rational equations and state any restrictions.
4 3 7x

2x-1 5 2x-1
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Lesson 6
Solving Problems involving Rational Expressions

6.1 Rational Expressions

Given the area and the width of the rectangle shown below, find an expression for the tength.

How would you find an expression for the length of the rectangls with the givan information?

Length o
""" drea = 2228 wiah = £ -4
x-5
T x4+ 8

6.2 Rational Expressions

Wiite and simplify an expression that represents the
ratio of the area of Triangle 1 to the area of Triangle 2.

= .

| Sy,

\  Triangle 2

\

|

‘jk-_l.o-?fw
H.

\

R
'
o
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Proe-Calculus 11 Unit 3 Rational Expressions Lesson 6

6.3 Rational Expressions
‘Givan the length and the width of the rectang!s shown below, find an exprassion for tha parimster.

How would you find an expression for the perimetsr of the rectangle?

6.4 Rational Expressions

_Example 1

Jon walked from home to the local fithess center at a speed of 6 lan/hr. On the trip back home ha jogged at 15 km/hr.
If both trips combined took 2 hours and 48 minutes, what is the distance from Jon's homa to the fitness canter?
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 6

6.5 Rational Expressions
_Exampie 2

it takes an express train ons hour langar to traval 240 kilomaters than it doss for a small plans to travel the same
distance. If the plane travels twice as fast as the train, how fast doas the plana travei?

6.6 Rational Expressions

gl ] akes a truck to travel 300 kilomaters.
If the mrlslravelltng 30kmlhrfastarthan thetruck whatistha car's speed?
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Pre-Calculus 11 Unit 3 Rational Expressions Lesson 6

the bus. If the entire trip took 5 hours, what was the speed of the bus and the piane?

6.8 Rational Expressions

Example § —

it took a small plane 45 minutes longer to travel 300 km then it took a jet to travel the sama distance. If the spead of
the jet was three imes as fast as the small plane, what was the speed of the small plane and the jet to the nearest

kilometer per hour?
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