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Investigation Distributing the Area g s

2 large rectang'e shown here is cut by lines T
raliel to its sides into four smaller rectangles.

algebraic expressions. Each question below is
based on this diagram.
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The big idea is that the area of a large rectangle
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Use this area model to multiply and factor l
A
d
X

can be found two ways:

s A

« Multiply the length (a+b) by the width (c+d).

Draw a diagram and label it with the numbers.

Determine the missing lengths b and c.
Determine the areas of the smaller rectangles IT and III.

Determine the total area of the large rectangle. —~

anow

« Find the area of each of the four smaller rectangles and add them.

Determining the area =17
1. Suppose a=8, b=3, ¢=5, and d=2. 5| YO 1D R E
a. Draw a diagram and label it with these numbers. 7 1 x i =17
b. Determine the area of each smaller rectangle I, 11, ITI, and IV. X 1) b
c. Determine the total area of the large rectangle. o
2. Suppose area I = 28 square units, a = 7, d=2, and area IV= 6 square units. q\-"’—?
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Kunpose 2 and ¢ are the same length x. 5
a. Which of the rectangles must be a square? Explain why. I oL X =

b. Write an expression for the area of the square. ﬂ“g"‘hs' are

(% X%) s b _ Hoa same 9 T
Suppose area | is 3 square with an area of 81 square units. If b=4 and d=3, find the missing
lengths and areas, including the total area. A= (S gl 3l | 3
S _____._—J
Suppose area 1 is 3 square with side length x, area III= 8x square units, and area IV= 24 square3 Al 1o
units. Draw a diagram and label it with the given information. T2
a. Determine the missing lengths. 2 —3—1
b. \Write algebraic expressions for the length and width of the large rectangle.< ¥ [ X 3% (X +-?>)( X+?)
¢. Determine the areas of the smaller rectangles 2 5
d. Write two equivalent expressions for the area of th(e large Sectangle. ¥ X , 4
2 = 2 — X4+
+3x 4 Ex + 24 = xP4 JIX+24 " ( X+3 -
Shozs hox?the ége’a model can be used to multiply each of the following. Write two equivalent
expressions for the area of the large rectangle.
a. (x+3)(x+7) b. (x + 4)(x = 5) c. (x+2)(2x+1) d.(x=3)(x-5)
A s & - 2 X +;7 XL_'_3,
X vl ¥* ax[ 2] yx x| | -3x
il b Sy | "IERE -s|-s4{ HS
x| 3l -ol - . -
2 i 2 -3x-SX *
et X e -K-20 v e Yyaled X" -2% T
=+ roqtod A HBk 3G 11 S

Tx*+10x+21) T2
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Determining the dimensions 2 Aveas X ?

7. Suppose the total area is represented by the expression [x? + 5x + 3x + ls) X y" S %
a. Draw a diagram and label it according to the information provi n the expression. Y
b. Determine the missing lengths. ,,3 3)( |5
¢. \Vrite an algebraic expression for the total area of the large rectangle as a product of the

length and width. (X +3) X+S)

8. Suppose the total area is represented by the expression x* 24, If area I is x2 square units

and area 1V is 24 square units, X% J_‘Z_-ﬂ
what must be true about area IT and area I11? Add. TIT~1T = l"" or b-valve. Y Xz | 2%

a.

b. what must be true about lengths b and d? |y - of = 243; v C-value

c. Write algebraic expressions for the length and width of e?arge rectangle. +2| 2% a4 | 24

d. Write an algebraic expression for the total area of the large rectangle as the product of the /
length and width. y2 ity 24 = (X‘H?—)OH'Z b-d =2 g g

9. Consider each of the following expressions as representing the total area of the large rectangle. 174 TIT = |4
Write an equivalent expression for the total area as a product of the length and width.

a. x2+7x+ 12 b, x2+ 10x + 21
c. xX2-9x+ 20 d. x2+5x-24
0 x 43 X _+7
" x|ix* [3x| T O X 1x% |77x
wyf+ud 12 \I‘W“Zl
. — ]2 +3 1 3x Al

L(i+ ;_)?w ij @

12 (x#7)(x+3)
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10.Quadratic expressions are commonly written in the form ax2+bx+c where a#0. Students were
using the area model to write equivalent expressions for 2x2+11x+12. Liam's and Margo’s models
are given below,

Liam'’s Solution Margo’s Solution
e X Sligined o Pad Pl § !
T = T 2 4;
X . o 3x x 2x X
%2 ex 12 3 o 12
¥ ¥

a. How are the models similar and how are they different?

b. Which model is correct? . .
¢. Using the model you determined was correct, write an equivalent expression for 2x2+11x+12

as the product of two linear factors.
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Check Your Understanding
8) Draw an area model for each of the following expressions and write two equivalent
express:ons for the total area.
. L (x+3)(x+2)
. (m+2)(m-4)
. (S+r)-2+7r)
v. (n+4)(n+5)

b) Find values for the missing numbers that will make the given expressions equivalent.
LoX2 4+ 12x + =(x +4)(x + _)
fi. X24+__x-8=(x+49)(x+__)

c) Determine the length and width of the rectangle whose area is represented by the expressio
X2 + 8x + 7.
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