Activity Discover and apply the properties of equality.

It is best if students experiment with the tiles and a balance scale template (SAB, Page 210) to verify and/or discover the proper-
ties of equality. When experimenting, be sure to stress that the scale is mathematically balanced, but not necessarily physically
balanced.

Tell students that they have worked with equations many times before, and that equations show two quantities that are equal:
2="20r*3="3

Many times equations show quantities that are equal even though they look very different: 2 + *3=*1or 4 + *5=+2 +-1

These equalities can be shown visually by using a balance scale to represent them. Unit squares and variables can be used to
model equations. In all equations, the quantity on the left is mathematically equal to the quantity on the right, even if the physi-
cal model does not look balanced. Use unit squares and Transparency 22, the balance scale, to show several models using a dia-
logue similar to the one below.

For the following examples, [1 = yellow and Il = red.
Example 1:
Place four yellow unit squares on each side of the balance scale.

_ O000 O000
“Is the scale balanced?” (Yes.) “Why?” (The mathematical value of j

the left side is equal to the mathematical value of the right side.)

Remove a yellow unit square from the right side. OO0gmo OO0 O

“What would happen if this were done to the scale?” (It would tip
to the left.) “Why?” (The mathematical value of the left side is A
greater than the mathematical value of the right side.)

“If a yellow unit square were removed from the left side now,

what would happen to the scale?” (It would balance.) “Why?” (The Oooao Oooao
mathematical value of the left side is equal to the mathematical A

value of the right side.)

“If two yellow unit squares were added to the right side, what
would happen to the scale?” (The scale would tip to the right.)
“Why?” (The mathematical value of the right side would be oo ODoooo
greater than the mathematical value of the left side.) A
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Example 2:

“What could be added to the left side of this scale to make the
scale balance?” (Two yellow unit squares.)

“What would happen if a red unit square were added to the left
side of the scale?” (The scale would tip to the right.) “Why?” (The
mathematical value of the right side of the scale would be greater
than the mathematical value of the left side of the scale because
one yellow and one red unit square, or one zero pair, have a com-
bined value of 0.)

“What would happen to the scale if a yellow unit square were
removed from the right side of the scale?” (The scale would bal-
ance). “Why?” (The mathematical value of each side of the scale
would be the same.)

“What would happen if two red and two yellow unit squares were
added to the right side of the scale?” (The scale would stay bal-
anced.) “Why?” (Adding zero pairs does not affect the mathemati-
cal value.)
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Draw a model of the scale below on the overhead. Have students use their Communicators® to tell what would happen to the bal-

ance scale if the actions that follow were taken.

(Note: These actions are not cumulative. The scale is reset after each action.)
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1. What would happen if two yellow unit squares were added to the right side of the scale?

(The scale would tip to the right.)

2. What would happen if one yellow unit square were added to each side of the scale?

(The scale would stay balanced.)

3. What would happen if a yellow unit square and a red unit square were added to the right side of the scale?

(The scale would stay balanced.)

4. What would happen if a red square were added to the left side of the scale?

(The scale would tip to the right.)

5. What would happen if one red square were added to each side of the scale?

(The scale would stay balanced.)
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5. What woul happen if ane pelow square were remossd fram the nght sldes
iThe s2dewoul tip o the lefl)

7. What would happen if ane yelow square were remosed fram each dide of e scale?
(The scalewoul stay balunosd.)

8. ‘@hatwoul huppen if bwo pelow and tasa red unit squares were placed on the Jot side of the rader
(The salewoul stay balinosd.)

Aszign “Acilons wikh Balanced Scales [* (S48, Ruge 7J). Use models and a question-and-answer bechnique bo valldsbe answers.
Have students summartze thelr activitles by using Communlcabors® bo tndlcabe what actons can be tiken that will keep a scale
balanced and wihat actions can be taiken that will make the scale tip.

¢ N ™
AcHore thal keep the scale balanosd: Actlans thal make the scale 11
1. AMing 2 zera palr bo ether the Lot ar right 1. Adding something 1o ene slde withoud widing
sie. Ik b Kl rihee,
1. Sublracting or removing @acily the same 1. Sublrictng something from ane skde withoo
thing fram both sides it once. sublracilng it fram e other.
3. Adding esacily the same thing bo both sloe at 3. Adding ane thing 1o one ske ard subrictng
mie the sume thing fram the other.
b AN ry

Aszign “Actlons with Ealanced Scales [T (548, Asge 7). Use models and 2 quesilon-and-areser bechnlgue io valldsbe answers.



