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Lesson 23 Practice Problems

1. Select all the identities:
A(x+27=x"+8
B.(x* +x) = (x= D +x* +x7 +x2 +x)
=D+ + 1) =x0 =1
Dx+ P =xtaxd x4 x+1
E(x+ Dt = +x2 —x+ D =x"+1

O =D+ 1) =x0 =1

2.152(x + 1)* = (2x + 2)* an identity? Explain or show your reasoning.
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3. Mai is solving the rational equation 5 = 2I* for x. What move do you think Mai
would make first to solve for x? Explain your reasoning.
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4. For x-values of 0 and -2, (x + 32) = (x + 2)°. Does this mean the equation is an
identity? Explain your reasoning.
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What is an Identity?

* Definition of Identity: An equation that is true for all values of the
variables.

* Examples:
2= 2x
* (a-b)(a+h)= ahz +2ab + bz
* 5(x+13) = 5x + 65
* Non-examples:

e
k- sty 2y
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24.3: Identifying Identities

st of equations. Circle all the equations that are identities. Be prepared to

2.a* +2ab+ b = (a+ b

3.a" =2ab+ b = (a=b?

4.a> = b =(a-bya—b

5.(a+b)a® —ab+b) =a* = b

6.(a=b)

a' = b =3ab(a+b)

7.a*a=b)' = b*a—b)* = (a=bY@+b)
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Lesson 24 Summary

Sometimes we can think something is an identity when it actually isn't. Consider the
following equations that are sometimes mistaken as identities:

(@+by =d +b

(a=b)

a

Both of these are true for some very specific values of a and b, for example when either @
or bis 0, but they are not true for most values of a and b, for example a = 2and b= 1 (try
it!). The actual identities associated with the expressions on the left side are

(a+b7 =a* +2ab+ b and (a— b = a* = 2ab + .

Are polynomials the only types of expressions you can find in identities? Not at all! Here is
an identity that shows a relationship between rational expressions:

1 1 1

PR
X x4l xx+1D)
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We can show that this identity is true by adding the terms in the expression on the right
using a common denominator:
' i

=L.x L
st Tyt

x I
) + D)

xil
e
1

Animportant difference from polynomial identities is that identities involving rational
expressions could have a few exceptional values of x where they are not true because the
rational expressions on one side or the other are not defined. For example, the identity
above s true for all values of x except x = Oand x = -1.
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4. What are the points of intersection between the graphs of the functions.
5+ 6)2x + 1) and g(x) = 2+ 17
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5. identify all values of x that make the equation true..
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6. Match each expression in the lettered list with the number of an expression
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Lesson 23: Polynomial Identities (Part 1)

© Lets learn about polynomial identities.

23.1: Let’s Find Some Differences

1. Calculate the following differences:
2.30° —29°

b. 417 —40°
182 =172

2. What do you notice about these calculations?
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Definition of

Identity

An equation that is true no matter what values are chosen.

Example: a/2 = a x 0.5 is true, no matter what value is chosen for "a"
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23.3: That Expression is How Big?

Apply the distributive property to rewrite the following expressions without parentheses,
combining like terms where possible. What do you notice?

L= Dx+ 1)

2.(x=D*+x+1)

=D+ +x+ 1)

4. (x =D+ + 7+ x+ 1)

5 (= D+ x4 +x+ 1)
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Lesson 23 Summary

In earlier grades we learned how to do things like apply the distributive property and
combine like terms to rewrite expressions in different ways. For example,

(2x + 1)(x = 3) = 2x> = 5x — 3. The new algebraic expression on the right comes from
writing the original on the left in a different way. More precisely, the expression on the left
has the same value for all possible inputs x as the expression on the right, making them
equivalent expressions. This is an example of an identity.

Two examples of identities seen in earlier grades are:

— b =(a+b)a=b)

(a+b)P =d* +2ab+ b

For all possible values of a and b, the left and right sides of these equations are equal. In
fact, the first of these identities can be extended to show that for any positive integer value
of n the expression

= DE X2 X+ D)
is equivalent to
" =1)

Glossary

© identity




