MATH EXPLORATIONS Part 2

MULTIPLICATION AND DIVISION

Name: K@‘(//I Date: Period:
SECTION 4.2 AREA MODEL FOR MULTIPLICATION
VOCABULARY
DEFINl“ON EXAMPLE
: taton of il S 230
Area model: ﬂe/’or\efé\/' AMON oT nu l"ﬁ?l,w"‘ﬁo/‘ %
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Commutatoive Property of Multiplication: g = 132"'/
= |iZ =
'CO/ nwmbéfé Aa/\JB, AE’BA
Associative Property of Multiplication: ()(J )z K(J el @ (3)(6)
o Foted s, | 6338 226z
Xa Y\MML;Q/S are pMuoa Va 2 Oﬁmmef 6 WA 2-1¢ ;ég@
Distributive Property of Multiplication Over Addition: Z(2+1) = 3(2)+3(1)
For anq numbes kym, and 7, 23 2 5%3
hik+m): nk +nm 1=9

Big Idea: How do we use area models to represent multiplication? What properties can we use in
multiplication?

Draw a rectangle with a width of 3 units and a length of 4 units. What is the area of the rectangle? How
does this compare to a rectangle with a width of 4 units and a length of 3 units? How does this example
relate to the commutative property of multiplication?
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If we were to multiply three numbers together, does the order in which we multiply matter? For example, is

the product of (2 - 3) - 4 the same as the product of 2 - (3 - 4)? In this example, we change the grouping
of the numbers. Relate this example to the associative property of multiplication.

’\}O, or-&'-U JOCS ﬂo'{' Ma'#&” ASSDC;A'}'W'VC P/DFV oF
G50 =22y mlRpliahon
L4 =212 !
EXAMPLE 1 24 =24 (xu)z -x(jz)

The Elliot's are constructing a small building that is one room wide and two rooms long. Each room is 5
meters wide. The front room (A) is 4 meters long and the back room (B) is 6 meters long. What is the
floor space of each room? What is the floor space of the building? How are the areas of the two rooms
related to the area of the building? The floor plan below shows the situation:

Area of room A= (G m ) (4m)= 20 m*
Area of roomB =(Gm ) (bm )= 0

4m 6m 5,(’0): §'sz
gl
5m A\ B Hm tom

S of Hhathoo coomS
Total Area = (5m ) (4m )+(‘5m)(6»\)=ﬂ'17

20?2 +30m? : §0m?

PROBLEM 1
Compute the area of the larger rectangle by computing the areas of the inner rectangles.
area of Rectangle A= (4 « ) ( Y.) = o2 59 un,ts
area of Rectangle B=( éu)( 7.)= 56 Szl{. un'h
8
A 4
B 7
Total Area = ($u ) (u )+ (8w ) (7 )= 32;7. u. +56 59,
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EXAMPLE 2

Now suppose the dimensions of the Elliot's building have not been decided yet. We need a formula for the
areas. Call the width of the building n feet and the lengths of rooms 1 and 2, k and m feet respectively.
Find the area of each room and the building's total area.

2
Area of roomA=(n H)( L &) = 1k ‘H

z
i ‘ Area of room B = (a fF ) (m FH) = _ N'm 7[1[
n ft
A B

2
Total Area = (2 ) (k £1) + (a £} ) (m ) = nk thm —C}

Is there another way you can write the equation for total area? A (L Ll +M-ﬂ>
PROBLEM 2

Use the distributive property to write the following product as a sum: a (b + c). Draw a picture with
rectangles to illustrate this property.

b & &.é+ac =a(£_*c>
BT B

\/—\/’/

b+t

Application of Distributive Property

You have already learned to multiply two-digit and three-digit numbers. Now you can use the area
model and the distributive property to explore this process carefully. Begin by modeling the product of
a one-digit number and a two-digit number. To multiply 6 - 37, use place value to write the product
6-37 as 6(30+7).

By the distributive property, 6-37=6(30+7)=6-30+6-7 =180 + 42 = 222 .

30 7
6 180 42
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Visualize the product of 27 x 43 as area with the picture below:

40 3
T T T
20 A B
7 C D
Areaof A=20-40 = 800;
AreaofB=20-3 = 60;
Areaof C=7-40 = 280;
AreaofD=7-3 = 21. The total area is 800 + 60 + 280 + 21 = 1161.
We can see this in our vertical format below:
27
x43
21
60
280
+800
IFA

You can extend the same process to multiply 27 by 43 using the distributive property

27-43 = (20+7)(40 + 3)
20(40 + 3) + 7 (40 + 3)

Il

20-40+20-3+7-40+7-3

%00 ., o ., 280 , 2\ _ ¢l

EXAMPLE 3

Pat has a rectangle with a length that is 3 units more than x, a positive length. The width of the rectangle
is 4 units. Draw a picture to represent this problem. What is the area of the rectangle?
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EXAMPLE 4

Luz sees an advertisement for $3 off the regular price of DVDs in her favorite store. She buys 4 DVDs, all of
which have the same reqular price of more than $3. Represent this situation with an algebraic expression
and with an area model representation.

X = feau‘ar Fm"w L/ (X +(- 3))

Sale Pfliw s X-:;

x -3 3

of Y (x -3
PRACTICE EXERCISES X

s0 I Ylx-3) 7Yy -12
1. Use the area model and the distributive property to compute the following products. Indicate the area
of each interior part in your model.

[121% “oe 2

a. (34)(56) b. (142)(73)
50 G 7000 2800|1410
140 Gum 1% 142 - 73 5| 300 120 | b
4 l o+ 1904 = 10366 7
Y 200 M) 142 (70 + 3)

M2(70) +112(3) A—
18070 +40-70 +2-70 +100-3 i g
BH(GD*@ 7000 +2100 4+ 14O + 300 4 120+6 = 103 66

34(sv) +34(6) "
-+ +Y
(gg;g?‘j(;g +30-b+Y4-4 150042004180 +24 = |24

2. Use the distributive property to simplify the following expressions. This is also called combining like
terms.

a. 3(4) +3(2) b. 2x + 5x c. ba—3a d. -2y—6y

3(q+2)  x(249) a(6-3) —»(3( 2+6)  er j(-z—w
36 x7 e '3’3 ﬁ-(—?)
|6 F Sa ’@? _g?
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3. Draw area model using rectangles for the following problems and then compute the following products
using the distributive property.

a. 4@) b. 2@)

Hy -3 2'é*29

Y, +12 12 42
PQiHQ (

SUMMARY (What | learned today)
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