Warm Up

CST Released Test Question

Current:

What number can be multiplied by 5768 to
give the answer 5768?

5768 x = 5768

A0
B 1
C 2

D 10

Challenge: Find product.

2X4X9OX0OX 6=

Draw three different models to solve 3 x 5=

Challenge: Write a story that goes with the
equation.

Review:

Other

Part 1: What fraction of the group is....

striped triangles?

black rectangles?
shapes?
] e
o e

Challenge: What other fractions could you
use to describe this group?
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Add 100 each time. Use the models if you need to.

3,249

[] 11

H
|
N

Challenge: Plot 3,249 on an open number line.
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Warm Up Debrief

Question: Debrief:

Write this as an equation:
_ x5768= 5768| or| 5768x = 5768|

CST Released Test Question |

What number can be multiplied by 5768 to

give the answer 5768? A is 0. What do we know about 0?(Anything
multiplied by 0 = 0), so that won’t work.
5768 x| 1 | =5768 5768 x0=0
A0 B is 1. What do we know about 1? (Anything

multiplied by 1 = itself.) That might work.

5768 x 1 = 5768. B is correct.

C 2 C is 2. That doubles the number. We’d need
to add 5768 + 5768. (Sum is 11,536.)

D 10
D is tricky. We are going to work with
multiplying larger numbers by 10 today in
our lesson. (The product is 57,680.)

Challenge: Find product.
Challenge: I could work out the whole thing

2X4X9x0x6= @ if I wanted, but I can see right away that 0 is

one of the factors. Since anything multiplied

by 0 is 0, I don’t have to multiply everything
out. The product is 0.

Current: 3
Draw three different models to solve 3 x 5= 3
Have students show the models they made. )
Remind students that multiplication is oo e A AR
commutative, so both versions are valid. 50 00 g B g g

5 e o o

15 e o o
3 15
5 5 5 15
+5 +5 +5 303131313

< >
5 REERIC
/ A e o0 0 0 Possible Stories for Challenge:
. o . o . o 3006000 Joe bought 3 bggs of popcorn for $5 each. How
{. .] {. .} {. .] ¢ 0000 much money did he spend altogether?
[ ] [ J [ J
Challenge: Write a story that goes with the It takes 5 minutes to walk across the school yard.

How long would it take to walk across the yard 3

equation. .
q times?
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Warm Up Debrief

Question: Debrief:

Review: How many members are in the group? (9)

) ) So what will our denominator be? (9)
Part 1: What fraction of the group is.... How many A are there? (2)

i ) So 2 out of 9 or 2 of the group are 2\ .
striped triangles? 5 9

How many [l are there? (1)

1
Soloutof9or — ofth ,
black rectangles? é o LoutolZor o obthe group are [

How many shapes are there? (9)

So 9 out of 9 or gof the group are shapes.
shapes? 9
9

We can drawﬂ around 5 because it represents

A - one whole group.
O

[T
] 2
e [

rrrrrr

Possible Fractions for the Challenge:

O ‘ %are triangles g are white circles

Challenge: What other fractions could you

6 : 3 :
use to describe this group? — are not triangles ~ — have more than 3 sides

Other If you have students that need support from the
Add 100 each time. Use the models if you need to. models, one hundred [Z] can be added the picture.
One way to prompt is...

3,249 3,349 3,449 3,549
What are we adding? (100)

3.659 3,749  3.849 Will we add here? Point to thousands. (no)
Will we add here? Point to hundreds. (yes)
3949 4049 4,149 Will we add here? Point to tens. (no)
Will we add here? Point to ones. (no)
@@ S S Il .. Draw one [_] at a time and have the class read the
- number entirely before writing it down. After a few
7 0o .2 b Iy bef: down. After a fe
of these, the students are ready to do without.
<+ f th h d dy to d h
S S Double check when moving from 3,949 to 4,049.

D{

Possible Number Line for the Challenge:

Challenge: Plot 3,249 on an open number line. <|

| |
(Answers will vary. See example) ————————» ® I >

3,000 3,249 3,500 4,000
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Multiplying by Multiples of Ten
Grades 3 and 4 (Part 1)

Objectives: Students draw semi -concrete representations of expressions such as 2 x 50 and
3 x 300 and recognize the similarities between those expressions and the corresponding basic
facts: This lesson can take a couple days, so it is split into 2 parts.

After the Warm Up....Raise your hand if you know how to multiply 2 x 3. If you know 2 x 3, you
know 2 x 30,2 x 300, and 2 % 3,000. Today we are going to multiply larger numbers.

We Do:
In the first section, we are going to draw an array for 2 x 3. I could draw 2 rows of 3 or 3 rows of 2.

Thumbs up if this looks correct to you. What is the product? (6)
*It does not matter which way the array is oriented. Both options are shown.

OR

What if [ needed to draw an array for 2 x 30? I could draw 2 rows of 30 dots, or I could draw 30 rows of
2 dots. That would take a lot of space and would take a long time. Think to yourselves. Instead of
drawing 30 dots, what could I draw instead? (Think Pair Share) Share with your partner your ideas.
Take a quiet hand for ideas. Then... When we have 10 ones, what do we make? (arod, a ten). So....we
instead of drawing 30 dots, we could draw 3 rods in each row. What’s our product? (60) Yes, 60 or 6
tens. Let’s write our equation...

2 x 30 =060.

2 x 3 =6 2x30 =| 60
o o o I I I
[ J [ J [ ] I I I
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Now I’'m going to cover up the equations. Take a good look at the pictures. Think.... What is the
same about the two pictures? What is different? (Think Pair Share) Share with your partner your
ideas. Take quiet hands to share. In both pictures, there are 6 objects. In both pictures, there are 2 rows
of 3 or 3 rows of 2. The difference is value of the objects. Value is what something is worth.

What is the value of each object in the first picture? (one)
What is the value of each object in the second picture? (ten)

Now... on your worksheet, write the equations I wrote, leaving extra space above them because are
going to write somehting there later. Also draw the arrays.

What if each object was worth one hundred? What would that picture look like? Share with your
partner. Thumbs up if you have an idea. (2 rows of 3 hundreds). Draw that for me. What would be the
equation? (2 x 300 = 600)

What if each object was worth one thousand? (same prompt) (If drawing a@ is labor intensive for the
students, they can represent 1,000 with a filled in square instead [ .

2 x3 =6 2x30 =60 2 x300 =600 2x3,000 = (6,000

1] OOoo T O B B
1] OOoo 963

Thumbs up if you’re with me so far. Now I think we’re ready for some algebra. This is advanced, but I
think you’re ready. Who’s up for it?

Look back at the basic equation: 2 x 3 =6. How much was each object worth in that picture? (one).
Yes, we have 2 rows of 3 ones. Our new equation is 2 X 3 ones = 6 ones.

In the second picture, how much is each object worth? (ten). Yes, we have 2 rows of 3 tens. Our new
equationis 2 X3 T=6T (read 2 x 3 tens = 6 tens). The T stands for ten (T = 10). In algebra, we use
letters to stand for numbers.

Think...What will we use to stand for hundreds? (Think Pair Share) Take a quiet hand. Okay, H will
stand for hundred. (H = 100) What will our new equation be in the third section?. Share with your
partner? Thumbs up if you know? Everyone: (2 x 3 H =6 H)-(Read 2 *x3 hundreds = 6 hundreds).
What about the last section? What will we use to stand for thousands? Students come up with TH.
What will our equation be? (2 x 3 TH =6 TH).

2x3ones={6ones| 2x3T = 6T 2x3H=|6H 2 x3TH
2 x 3 = 6 2x30 =| 60 2 x 300 =600 2 x 3,000

6 TH
6,000

¢ oo L1 NN 0 3J T
e o o III I:ll:ll:l @@@

Page 5 of 15 MCC@WCCUSD 03/06/13



You Try: Draw the arrays for the following equations. Then write the top equations (algebra
equations) like we did before.

3x30=[ |

3 X300=|:|

3 x3,000 = I:I

Debrief. (Include reading both equations in each section to emphasize that the equations are basically

the same.)
3x3o0nes=|9ones|| 3x3T 5 9T 3x3H=|9H 3x3TH =|9TH
3 x 3 =9 3 %30 =| 90 3 x300=| 900 3 x 3,000 =|9,000
o o o |1 OO0 = T O
oo 1 Ood 99 T
|1 ] O O = I

You Try #2: Draw the arrays for the following equations. Then write the top equations (algebra
equations) like we did before.

2x40= |

2x400=] ]

2%4000 =| ]

Debrief: (Include reading both equations in each section to emphasize that the equations are basically

the same.)

2x4o0nes= 8ones|| 2x4T 5 8T 2x 4H= 8H 2x4TH =| 8 TH
2 x 4 =|8 2x40 = 80 2x400 5 800 2%x4,000 = | 8000

.o - 00 9 59

oo || OO 7

|| 10 3 7

. || —— 3 7

OR

¢ oo L OOOd D00
tere L 11 OOoOdO mlalale
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The last section can be used as a challenge. Once the students feel successful with the basic skill, a

challenge can fun for them. One option is to have the students work with equations that you provide that
are in a slightly different format.

Challenge #1: 20 x 4

Debrief:
2Tx4 =] 8T
20x4 H 80

Challenge #2, and #3: 200 x 3 and 5,000 < 3

Debrief:

2Tx4 =| 8T JHx3 = 6H 5TH x 3 =[15TH

20x4 =80 || 200x 3 = 600 | 5-000x3 =[15.000
- onbhbho
! | 583 | ooooc
|| oDOoDO

Challenge #4: 3,000 x 7

Debrief:

2Tx4 = 8T yHx3 o en | 5THx3=[15TH 3TH x 7=|21 TH

20x4 < 80 || 200x3 4 600 | 5:000x3 =[15,000 3,000 x 7 =|21,000
N DDDD0 |DDDO0ODE
1 | BEE | noooD |DDDDDEN
] DDOOE | DDDOODE

Another challenge option is to have the students come up with their own expressions and draw arrays
for them.
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(Part 2)
Multiplying by Multiples of Ten
Grade 3

Warm Up should include a problem from the previous lesson. Example: Draw an array and write an
algebra equation for 2 % 400.

It’s also recommended that the teacher establishes how the class will represent 10,000 as a model. This

lesson follows the cube, rod, flat pattern that goes with each period. If students take too long making
thousand cubes and ten thousand rods, then a simplified version can be used as suggested below.

Thousand Ten Thousand (or)  Thousand Ten Thousand

5 | ) S

We Do: (Students can do this first part on their own.) Draw an array for each of the following
equations. Do not write the algebra equations. We will do that part together.

2 x 5 4 2 x50 = 2 x 500 = 2 x 5,000 =
Debrief.
2 x 5 =10 2%x50 =| 100 2 x500=| 1,000 2 % 5,000 = {10,000

HiEIE DO
HiEin /A

HIN
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Now we’re going to write the algebra equations. In the first picture, we have 2 rows of 5 ones. How
many ones does that make? (10) So...our equation is 2 x 5 ones = 10 ones. What do we do when we
have 10 ones? (We make a ten.) In our picture, let’s circle the 10 ones to make a ten. (10 ones = 10)

(Continue the same for each section. It’s most important to recognize 10 tens = 100 and 10 hundreds =
1,000. Read each set of equations after the chart is completed.)

2 X 5 ones

2 x5

10 ones

10

2x5T

10T

2x50 =

100

2x5H=(10H

2 x 500 =

1,000

|

HiEEIEIn
HiEE|En

v
3

You Try: Draw an array and write the algebra equation for the first 2 sections. (After debrief,
have them try the next couple sections at a time.)

3 x 50=

Debrief... Read each equation, noting 15 tens = 150, 15 hundreds = 1,500, etc.

3 X 5 ones

3 x5

15 ones

15

3x5T=

15T

3 x50 =

150

3x5H=|15H

3 x500=| 1,500

3x5TH =
3 x5,000 =

15 TH
15,000

I
I
[l
I
I

)
N

HnN
Hnn
Q<000
HIn
Hnn

QQQ
QQQ
QQQ
Q)
QQQ
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YouTry#2: 4x4 4x40 4x400 4 x4,000
Debrief: Read each equation, noting 16 tens = 160, 16 hundreds = 1,600, etc
4 x4o0nes=[16ones|| 4x4T=|16T 4x4H=|16 H 4x4TH =|16 TH
4 x 4 =16 4 x40 =| 160 4 x 400 =| 1,600 4 x 4,000 = ({16,000
. N | 8800 | - @agg
. RN LT EAC mla]E)a
. || 1 | | 7 97
yl Il 1O O 3T
] 7 |
YouTry#3: 6x3 6x30 6x300 6x3,000
Debrief: Read each equation, noting 18 tens = 180, 18 hundreds = 1,800, etc.
6 x3ones={18oned 6x3T=|18T 6x3H=|18H 6 x3TH =|18 TH
6 x 3 = 18 6x30 =| 180 6 x 300=| 1,800 6 x 3,000 = |18,000
: T OO Nalala
; |11 OO0 S90S
. | || L1 O /@@@
. | |1 | = |
¥ 1 1)1 00 )
I N 7 O L (T
You Try #3 Alternate: 4 x5 4x50 4 x 500 4 x 5,000
Debrief: Read each equation, noting 20 tens = 200, 20 hundreds = 2,000, etc .
4 x5ones={20ones|| 4x5T=[20T 4x5H = 20H 4x5TH = |20 TH
4 x 5 =20 4 %50 =| 200 4 x 500 5 2,000 4 x 5,000 = {20,000
I:II:II:II:II:I} TFITITT
| - 500000 I
AT | Eeeen) |l (E5585
| = Slooooo Jo000
| j

Exit Card Problem: Draw an array for 2 x 700. Write both types of equations.
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Multiplying Larger Numbers Worksheet
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Multiplying Larger Numbers Worksheet

(Part 1 Completed -Orientation of Arrays will Vary)

2X3ones=|6ones|| 2x3T 5 6T 2x3H 5 6H 2x3TH =|6 TH
2 x 3 =6 2%x30 =| 60 2 x300=| 600 2 x 3,000 = | 6,000
¢ oo | ]| OO0 9 T I
e o o I I I Ell:ll:l @ @ @
3x3o0nes=|9ones| 3x3T = 9T 3x3H=|9H 3x3TH =|9TH
3 x 3 =9 3%x30 =|90 3 x300=| 900 3 x 3,000 = | 9,000
o o o | 1] OO0 = T O
e |1 mlulw 9O
|1 | ] O O = T I
2x4ones= 8ones|| 2x4T 5 8T 2x 4H= 8H 2x4TH =| 8 TH
2 x 4 =8 2%x40 = 80 2x400 5 800 2%x4,000 = | 8000
oo | | 1] 7 (7
.o || OO 0 O
| | 1 = 7
°° | ] 10 = &
Challenge
2T x4 = 8T 2Hx3 5 6H 5TH x 3= 15TH 3TH x7=|21 TH
20x4 = 80 200 x 3 = 600 || 5,000 x3 =1{15,000 3,000 x 7 =121,000
|1 DODDODO [COoDOnDo
| | HiEn
1 | opg | DODED DDODDOD
|| ODOD0O DOOOCODO
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Multiplying Larger Numbers Worksheet
(Part 2 Completed- Orientation of Arrays will Vary)

2x5o0nes={10ones|] 2x5T = 10T 2x5H=|10H 2x5TH =|10 TH
2 x 5 = 10 2%x50 = 100 2 x500=| 1,000 2% 5,000 = {10,000
[1 BN OOOoOd 7 9 I T
e 000 [ I I HiEEIEE (9 (T T (T
¢ ! ] !
I [] 7 | f
3x5ones=|150nes|| 3x5T=|15T 3x5H=|15H 3x5TH =|15TH
3 x 5 =15 3 x50 =150 3 x500=| 1,500 3 x 5,000 = (15,000
... 0o Qag
I e © o I:”:“:l @@@
M Q«\god QuQ
. os Oog) QaQ
HiE|N QA
4x4ones={l6ones|| 4x4T=|16T 4x4H=|16 H 4x4TH =|16 TH
4 x 4 =16 4 x40 =| 160 4 x 400 =| 1,600 4 x 4,000 = (16,000
. o ||| OoOoO N @099
| | RN i i)
J . | OOoOE GO 0E
O ' 9 0000 9 9 )T
4 x5ones=|200nes|| 4x5T=|20T 4x5H=(20H 4x5TH = ({20 TH
4 x 5 =20 4 x50 =| 200 4 x 500 =| 2,000 4 x 5,000 = {20,000
OO0O004) |/nJoOOoOOdE
I = IZIIZIIZIIZIIZJ 099300
. ooon0) ||| 88585
- - L ) ¥
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Extensions: Multiple Methods Side by Side (Page 1)

Multiplication Equations| Arrays Number Line Repeated Addition
+5 +5 +5 5
3 x 5 ones ={15 ones m 5
3 5 = 15 « +5
g 0 5 10 15 E
I
150 450 +50 >0
11 1l 50
3x5T=|15T 11T
+50
3x50 =| 150 [ 11 < —
0 50 100 150 150
]
500
+500 +500 +500
OO0 OO 500
3x5H=|15H OoOO00 m +500
3 x 500 =| 1,500 OO0 | - 1,500
0 500 1,000 1,500
7
+5,000 +5,000 +5,000 3,000
3x5TH =|15TH D00c 30 5,000
) 5lala]ala) <000
3 x 5,000 = (15,000 @ @ @ @ @ > +9,
0 5,000 10,000 15,000 15.000
—
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Extensions: Multiple Methods Side by Side (Page 2)

Grouping Model Algebra Proof Bar Model
15
3x5315
3x50
=3x(5x10) 150
=(3x5)x10
—15%10 50| 50 |50
=150
OO0 /OOd 3% 500 1,500
OO OO =3x(5x100)
500 | 500 | 500
=(3x5)x100
Hjmjn —Elez)O
(10 i
=1,500
3x%5,000
o o W o = 3%(5%1,000) 15,000
O3 /\ O3 ’
= (3x5)x1,000
1551000 5,000( 5,000{5,000
= X ,
@ @ @ =15,000
(T
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This extends well to
multi-digit by multi-
Kdigit. Example:

v

30%500
=(3x10)x(5x100)
= (3x5)x(10x100)
=15x1,000

15,000

J
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