Cover Sheet for Collection of Assignments and Student Work

Please answer all questions as specifically as possible.

1. Title of Assignment: __Distributive Property of Multiplication

2. Date Assigned to Students: __ October 9, 2017

3. You were asked to select a challenging assighment. Please explain why this assignment is
challenging for students.
__This assignment requires students to apply their prior knowledge of finding the area of

rectangles to discover the distributive property of multiplication. It requires students to
follow patterns to discover a property that they have never seen before based on the
areas of rectangles. This is challenging for students because it requires them to think in
different ways than they are used to and investigate a property, rather than being told
the property. | have noticed that when students discover the property on their own,
they are more likely to remember it long

term.

4. Upload the assignment and any instructions that were given to students in the respective
Google Drive Folder. If this is not possible, use the space below to state the task and
describe the instructions.

___Assignment uploaded (with rubric). No additional instructions were given to students,

as they were expected to follow the patterns on their

own.

5. Where was this assignment drawn from?

®  Published
o Title: _Distributive Property Using Area

o Author(s): __Illuminations
o Date: _2007___

o Volume:

o Publisher: National Council of Teachers of Mathematics

B From a Website (link: _http://illuminations.nctm.org/ )

B From a colleague (explain: )




O Other (explain: )

6. Did you adapt this assignment? If so, describe adaptations & rationale for making them.
__Yes, | adapted this assighment. | work at an IB school, so we have specific
requirements for our assessments and our rubrics. One of the criteria that we assess is
Criterion B: Investigating Patterns. This requires students to apply critical thinking skills
to discover properties using patterns. | thought this assignment would fit nicely into a
Criterion B assessment, so | took the idea from this assignment and turned it into an

assessment.

7. Describe the unit this assignment was a part of, including the goals of the unit:
___This assessment was part our our unit on Expressions and Equations. The goals of the
unit were for students to understand how to simplify expressions and solve one and two-
step equations. The specific standards that this assessment addressed were: 7.EE.1
Apply properties of operations as strategies to add, subtract, factor, and expand linear
expressions with rational coefficients, 7.EE.2 Understand that rewriting an expression in
different forms in a problem context can shed light on the problem and how the
quantities in it are related, and 7.EE.4a Solve word problems leading to equations of the
formpx+q=randp (x+q) =r, where p, q, and r are specific rational numbers. Solve
equations of these forms fluently. Compare an algebraic solution to an arithmetic

solution, identifying the sequence of the operations used in each approach.

8. What role did this assignment play in the unit (e.g., summative assessment, knowledge
acquisition, practice, active participation, making a connection to the real world or other
contexts):

__This was an IB Criterion B assessment to get students to investigate patterns to

discover properties.

9. What kinds of activities did your students engage in while working on this assighment?
__Students completed this assessment individually prior to learning anything for this

unit.




10. What expectations were given to students for quality work?

__Students are very familiar with our IB rubrics (they are used in all classes) and have
taken Criterion B assessments before. We went over the rubric as a class and discussed

expectations for quality and exceptional work (7/8 level).

11. Describe your grading criteria in the format provided below. If you created a rubric or
grading criteria, upload these to the Google Drive Folder and indicate this below. If
your students used a criteria chart or rubric that was posted in the classroom [that you
were unable to upload], please sketch or describe it here.)

High:

Students are able to select and apply mathematical problem-solving techniques to find
areas of rectangles in order to discover complex patterns and describe the pattern to
write area as product to area as a sum as relationships and/or general rules consistent
with correct findings in problem 8.

Medium:

Students are able to apply mathematical problem-solving techniques to find areas of
rectangles in order to discover simple patterns and suggest the pattern to write a
product as a sum as relationships and/or general rules consistent with findings in problem
8.

Low: Students are able to apply, with teacher support, mathematical problem-solving
techniques to find areas of rectangles in order to discover simple patterns and state

predictions to write a product as a sum consistent with findings in problem 8.

12. How did you share your grading criteria for this assignment with students before this
assignment was due? (e.g.: develop criteria with students, discuss expectations /scoring
guides with students in class)

__We went over the rubric as a class before the students began the assessment.
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Distributive Property of Multiplication

Name:

1. Write an expression that represents the area of each rectangle:

Areaq:
Areaq: .
Areq: 7 « | Area: I
5 12
5x4
8
9
4 y
Area: Areaq:
Areaq: Areq: 8
6x7 6 x3
X 4
7 3 y 2
Areaq: Areaq:
x | Area: Area:
5 10

2. Write an expression that represents the length of each segment:

3 8
Length: 3+8
X 9

2

5

*r—yr—s

Length:

X

Length:




Math 7/8

3. Write the area of each rectangle as the product of length x width and
also as the sum of the areas of each box.

X 7 3 12 a 8
5 x 4
AREA AS AREA AS AREA AS AREA AS AREA AS AREA AS
ProDucT SuM ProDUCT SuM ProbDucT SumM
5(x+7) S5X+35
. 24 4
x 7 6 12 ‘ ,
7 X a
AREA AS AREA AS ARFEA AS AREA AS AREA AS AREA AS
ProbDUCT SuMm ProbDuUCT SuM ProbDucCT SuM

4. What do you notice?¢ Is the area as a product the same as the area as a

sum¢ Hint: try the example below and calculate the area both ways. Do
you get the same answere

5 2
4
AREA AS AREA AS
ProbuUCT SuMm




Math 7/8 Name:

5. How can you get from the area as a product to the area as a sume (What
patterns do you see?)

As a product As a sum
4(x +7) 4x + 28
7(x-3) 7x - 21
3(x + 4) 33X+ 12
4(a—-4) 4a-16
2(x +12) 2X + 24
12(a +2) 12a + 24

100(x = 9) 100x - 500

6. Using the pattern you came up with, write the following products as sums
(if you need help, draw rectangles to help you see the area as a sum):

As a product As a sum
4(x + 2)
6(x +7)
2(x-11)
7(a—4)

7. Draw your own rectangle. Come up with two ways that you can express
the area.

8. Describe the pattern that you see to go from a product to a sum:
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Name:

Criterion B: Investigating Patterns

For this task, that means...

0 You did not reach any standard described above.
You are able to: [ ] apply, with teacher support,
[ ] apply, with teacher support, mathematical problem-solving
mathematical problem-solving techniques to find areas of
1-2 techniques to discover simple rectangles in order to discover
patterns simple patterns
[ ] state predictions consistent with [ ] state predictions to write a product
patterns as a sum consistent with findings in
problem 8
You are able fo: [ ] apply mathematical problem-solving
[ ] apply mathematical problem- techniques to find areas of
solving techniques to discover rectangles in order to discover
3-4 simple patterns simple patterns
[ ] suggest relationships and/or [ ] suggest the pattern to write a
general rules consistent with product as a sum as relationships
findings and/or general rules consistent with
findings in problem 8
You are able to: [ ] Select and apply mathematicall
[ ] Select and apply mathematical problem-solving techniques to find
problem-solving fechniques to areas of rectangles in order to
5.4 discover complex patterns discover complex patterns
[ ] describe patterns as relationships | [ ] describe the pattern to write a
and/or general rules consistent product as a sum as relationships
with findings and/or general rules consistent with
findings in problem 8
You are able to: [ ] select and apply mathematicall
[ ] select and apply mathematical problem-solving techniques to find
problem-solving techniques to areas of rectangles in order to
discover complex patterns discover complex patterns
7-8 | [] describe patterns as relationships | [[] describe the pattern to write area as

and/or general rules consistent
with correct findings

product to area as a sum as
relationships and/or general rules
consistent with correct findings in
problem 8
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High 1

Distributive Property of Multiplication

1. Write an expression that represents the area of each rectangle:

Areq:
Areaq: rE .
Area: X & L{_
Areq: 7 ; X
5 ﬂ— 12
5x4
8
9
4 S
" & g Areaq. Areq.
req: req: 8 d 2{ E) .LE
6x 7 6x3
X 4
Areq:. Areq:
x | Area: 5y Area: 10y by (gt ok
[
5 10

2. Write an expression that represents the length of each segment:

3 8
Length: 3+8
x 9

Length:; x4

2 5

Length: 7 t ’5 '

X 4

- .

Length: ﬂ
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3. Write the area of each rectangle as the product of length x width and
also as the sum of the areas of each box.

x 7 3 2 a 8
5 X 4

ARFA AS AREA AS AREA AS AREA AS AREA AS AREA AS
PrRODUCT SumMm PRODUC‘T Sun ProDUCT St

S(x+7) | sx+3s (3 | iy Yla+g) [Ha+ A

x 7 -6 12 =

7 x a
AREA AS AREA AS AREA AS AREA AS ARFAAS AREA AS
ProDUCT SuM PRODUCT SuM ProDUCT SuM

Hy+F) [ FxtH9 x(b+2) |y +V2x4 a(24+4) [24a+Ya

\/

4., What do you notice? |s the area as a product the same as the area as a

sum? Hint: fry the example below and calculate the area both ways. Do
you get the same answer?

=
N

AREA AS AREA AS
PropucT St

Y5 +2) [20+4

%

The aed 0S5 0 Lm”\u"s \S \(\\{ SAINK AS H\{f &rta w\k N a s

becavse H\( areC\ as @\ a s equal Yo Y %{a as o som.

”ﬂwcy are oot 1 o & i terent TONNS, bu’( 0\)% e gdme ‘Mr
’C

lOU (}Q H L@ '(,)ULUC*L‘OH ,}\5\ { \g\\{ \}Qq’(i\k u\g ﬂi\{) \/UU l"i\\) ‘\th

ot oy P, on L oaide.
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5. How can you get from the area as a product to the area as a sum? (What
patterns do you see’?)

i)

ANE/A

. _Asa pI‘OCEUCf Asasum
Ax +7) Ax + 28
7(x - 3) 7% - 21
3(xX+4) 3x+ 12
4(a-4) 4a-16
20x + 12) 2X + 24
12(a + 2) 12a + 24
100(x - 5) 100x - 500

alogy whabs o)

Y oL
\10 y 9(% \oue «:.ct)o\h ony OF

by

whatls on f e W\S\O*v( to

Sy ),
X

6. Using the pattern you came up with, write the following products as sums
(if you need help, draw rectangles to help you see the area as a sum):

__Asaproduct | Asasum |
AKX + 2) Hy 8
b(x + 7) ex +42.
2x-11) 2ot — 30
/(a-4) T =2)

7. Draw your own rectangle. Come up with two ways that you can express

the area. \{ \j

e

j(%*g))

A e

8. Describe the pattern that you see to go from a product to a sum:

Mv %\p\\f e oukaide vir \a\ch/n\)mbt( b»} both Y;UMBUS or
e Wit ord keecp your sign e same.,

\d{ \ \ \-—’k/
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Name:

Criterion B: Investigating Patterns

For this task, that means...

0 | You did not reach any standard described above.
{ You are able to: [ ] apply, with teacher support,
[] apply, with teacher support, mathematical problem-solving
mathematical problem-solving technigues to find areas of
1-2 techniques to discover simple rectangles in order to discover
L patterns simple patterns
| [] state predictions consistent with [ ] state predictions to write a product
patterns as a sum consistent with findings in
problem 8
""" You are able to: [ ] apply mathematical problem-solving
[] apply mathematical problem- technigues to find areas of
solving techniques to discover rectangles in order to discover
3-4 simple patterns simple patterns
[] suggest relationships and/or [ | suggest the patftern to write a
general rules consistent with product as a sum as relationships
findings and/or general rules consistent with
findings in problem 8
You are able to: [ ] Select and apply mathematical
| [] Select and apply mathematical problem-solving techniques to find
3 problem-solving techniques to areas of rectangles in order o
5-6 ; discover complex patterns discover complex patterns
= 7 | [ describe patterns as relationships | [] describe the pattern to write a
| and/or general rules consistent product as a sum as relationships
with findings and/or general rules consistent with
findings in problem 8
You are able to: [ ] select and apply mathematical
| [] select and apply mathematical problem-solving techniques to find
problem-solving technigques to areas of rectangles in order to
' discover complex patterns discover complex patterns
7-8 | [] describe patterns as relationships | [] describe the pattern to write area as

and/or general rules consistent
with correct findings

product to area as a sum as
relationships and/or general rules
consistent with correct findings in
problem 8
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Distributive Property of Multiplication

High 2

1. Write an expression that represents the area of each rectangle:

Areq:.
Areaq: L% P .
Areaq: 7l n.q x | Ared: X 12 O
| 5x4
8
9
X y
A A 5 Areaq: Areq:.
req: req. 8- x 2 4
bx7 6x3
X 4
7 3 y 2
Areaq: Areaq:
x | Areq: 5-x AreQ; ¥x-\0 Loy b2
=%
5 10

2. Write an expression that represents the length of each segment;

3 8
Length: 3+ 8
a ;“ & 9 -
Length: x &

2 5

& &®
e

Length: 85

-
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Name:

3. Write the area of each rectangle as the product of fengfh x width and
also as the sum of the areas of each box.

x 7 3 12 a 8
5 x 4
AREA AS AREA AS AREA AS AREA AS AREA AS AREA AS
ProbucCT SuM PrRODUCT SuM Propuct S
S(x+7) | Sx+35 (D) [y 3T Lia+8) |Ya+ad
X 7 6 i2 24 4
7 x a
AREA AS AREA AS ARFA AS ARFEA AS ARFA AS AREA AS
ProDUCT Sum PRODUCT SumMm ProbuCT SunM
TP [l K(bH®)  [by*18x a(3%+d)  |auatla

X

4, What do you notice? [s the area as a product the same as the area as a
sum? Hint: try the example below and calculate the area both ways. Do
you get the same answer?

5 2
4 4
AREA AS AREA AS
ProODUCT St
WY  [gord
Hern 1©
AN Shawes  8n0 . ’?a
0 Y- woth fumbers
1 (5+2) ;g‘ %Rer&%e\‘é\ou\aﬁ“\%ﬁ%g Aes Wiowe 89
%018 ° 38 Nk eipuied ‘?“‘*’?‘1?)“;\

4&



Math 7/8 Name:

5. How can you get from the area as a product to the area as a sum? (What
patfterns do you see?)

Asasum

120 + 24
100x - 500

You DRy
e Swek homPer with tne 300 ol subtract Vi o
feat of e OUMmpers Mpen ¢

fpe  ouinBers vou muiltiplyed.

6. Using the pattern you came up with, write the following products as sums
(if you need help, draw rectangles to help you see the area as a sum):

_ Asaproduci | Asasum
40X + 2) Ux+ B
6(x + 7) by ¥ O
2x-11) hx = HA
1@-4)  [%-

[

7. Draw your own rectangle. Come up with two ways that you can express

the area.
3] q
6 D
\
o

b(aw:‘\% or  bared

8. Describe the pattern that you see to go from a product to a sum:

The Potern & WMDY Yoo MWD e Viesy ot o :
*\\'\:J_ ‘ .‘) ,‘ .‘,
1& } :Jw ¥

Numipecs B
7O et () and then 200

J
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You are able to: [ ] apply, with teacher support,

[] apply, with teacher support, mathematical problem-solving
mathematical problem-sclving technigues to find areas of
techniques to discover simple rectangles in order fo discover
patterns simple patterns

[ ] state predictions consistent with [] state predictions to write a product
patterns Qs a sum consistent with findings in

problem 8

You are able to: [ apply mathematical problem-solving

[] apply mathematical proklem- technigues to find areas of
solving tfechniques to discover rectangles in order to discover
simple patterns simple patterns

[ ] suggest relationships and/or [] suggest the paftern to write a
general rutes consistent with product as a sum as relationships

findings and/or general rules consistent with
. findings in problem 8
| You are able to: ] Select and apply mathematical

[] Select and apply mathematical problem-solving techniques to find
problem-solving fechniques to areas of rectangles in order to
discover complex patterns discover complex pafterns

[] describe patterns as relationships | ] describe the pattern to write ¢
and/or generdl rules consistent product as a sum as relationships
with findings and/or general rules consistent with

findings in problem 8

You are able to; ] select and apply mathematical

[] select and apply mathematical problem-solving techniques to find
problem-solving techniques to areas of rectangles in order fo
discover complex patterns discover complex patterns

[] describe patterns as relationships | [] describe the pattern to write area as
and/or general rules consistent product fo area as a sum as
with correct findings relationships and/or general rules

consistent with correct findings in
“problem 8




Medium 1

Distributive Property of Multiplication

1. Write an expression that represents the area of each rectangle:

Areq:
Areq: S s N
Areq: 7 " &9 " Area: X * ¥ s 2 A
2 5x%x 4
8
9
4 y
Area: Areaq.
Areq: Areq: 8 5 . X g0 ot
6x 7 6x3 _—
X 4
7 3 , ,
Areq:. Areq:
X Areo:‘.ﬁ Area: X \D e Tuls
il
5 10

2. Write an expression that represents the length of each segment:

3 8 2 5

Length: 3 +8 Length: 25
. ox .9 X x4

Length: X+ Length: %+
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3. Write the area of each rectangle as the product of length x width and
also as the sum of the areas of each box.

*+
2 3 12 a 8
_.f?m‘___ -

5 i?v ¥ | 4
—~— -_;--\;Iw--.-.....
———
AREA AS AREA AS AREA AS AREA AS AREA AS AREA AS
PrRODUCT SuM PrODUCT SUM ProDUCT StM
IEZN DS @D [2x 12 A(2+%) | “a 3]

g 7 6 12 a3
7 x a
AREA AS AREA AS ARFA AS ARFA AS AREA AS AREA A8
PRODUCT Sum PRODUCT SUM PRODUCT, SUM
5 \ - i s 2 A 3 b
2T | o 4 Yo7 \D\ |t L 27479 [Z2u2 ™A

Ay
14
rX

P,

4, What do you notice? Is the area as a product the same as the area as a
sum? Hint: fry the example below and calculate the area both ways. Do
you get the same answer?

5 2
4
AREA AS AREA AS
Propuct Sunt
R E)rr} - -\-%T ':@
ST D12 )

- A S L3 1.7
ﬂ@ o | L &

NG I d\d i ATRA \,a .‘4- g”v' ),
noY  ceX Tl ah
2SS L

<Larne
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5. How can you get from the area as a product to the area as a sum? (What

patterns do you see?)

Name:

"~ Asaproduct | Asasum
40X + 7) 4 + 28
Ix-3) 1% =2]

3 +4) 3x + 12
4(a-4) 4a-16
2x+12) 2X + 24
12(a+2) 120 + 24
100(x - 5) 100x.- 500

Vou Yevee out e Y
3nd puk e \exver Ny

Yo e et wnvwaloR SN
JoWS et Luov A e

6. Using the pattern you came up with, write the following products as sums
(if you need help, draw recfongles fo help you see the area as a sum):

_Asaproduct | Asasum
A(X + 2) V\‘ﬂ TleY
6(x + 7) X+ "1G
2x-11) D -1
7(a-4) B Nk !

7. Draw your own rectangle. Come up with two ways that you can express

the area.
‘T

8. Describe the pattern that you see to go from a product to a sum:

TR
Row I formed O

" ) i
2 S LAY | = I *‘DOR OUJV N\~ & '@, <' \ ‘b c—‘»“‘ad \y\\
e 0 X Ne XY O e \O o e é\
Jr\’{ é d dl‘( \;\ C",'\g'«-g, s‘l 3\’“\ \%"\ %:3 :‘f‘,.“’la‘!‘ﬁ{j“ '*""L{-?
A €

R\ Y, Th i~ J AP'Q A Vg o it A\ A N

DA st
A
\

28 2 QU

% 2 Preave L

\ \o(x u%ﬁ lOX *1%5 \

2

Q_ v \\":D\ £eom 3 prodvi ¥ oboe

\LLS’\
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Name;

 Criterion B: Investigating Patterns

For this task, that means...

| You did not reach any standard described above.

and/or general rules consistent
with correct findings

| You are able fo: [] apply, with teacher support,
| [] apply, with teacher support, mathematical problem-solving
; mathematical problem-solving techniques fo find areas of
1-2 f fechnigues to discover simple rectangles in order to discover
o patterns simple patterns
| [ state predictions consistent with [ ] state predictions to write a product
: patterns as a sum consistent with findings in
: problem 8
| You are able to: [] apply mathematical problem-solving
| [] apply mathematical problem- techniques to find areas of
solving technigues to discover rectangles in order to discover
(3.4 simple patterns simple patterns
; " | [[] suggest relationships and/or [] suggest the pattern to write a
3 general rules consistent with product as a sum as relationships
findings and/or general rules consistent with
______ findings in problem 8
: | You are able fo: [] Select and apply mathematical
E | [] Select and apply mathematical problem-solving techniques to find
§ problem-solving technigques o areas of rectangles in order to
§ 5-4 ; discover complex patterns discover complex patterns
§ [ ] describe patterns as relafionships | [] describe the patftern to write a
and/or general rules consistent product as a sum as relationships
with findings and/or general rules consistent with
findings in problem 8
You are able to: [ ] select and apply mathematical
[] select and apply mathematical problem-solving tfechnigues to find
problem-solving fechniques 1o areas of rectangles in order to
] discover complex patterns discover complex patterns
7-8 | [] describe pattems as relationships | [] describe the pattern to write area as

product to area as a sum as
relationships and/or general rules
consistent with correct findings in
problem 8




Math 7/8 Medium 2

Distributive Property of Multiplication

1. Write an expression that represents the area of each rectangle:

Areq:
Areq. . o < 17 ay
Areq: 7 % | Area: X & 5 Lyl
> 5x4
8
9
4 Y
Areaq: Areq:
Areaq: Areaq: 8 o K 3;3!
6x7 6 x 3
X 4
7 3 v 2
a 5 " , Areq: Areq.
x | Aredin-— red: ¥ = \0O g%.to 7o
5 10

2. Write an expression that represents the length of each segment:

3 8 2 5
Length: 3+8 length: 15
_ K 9 i X -

Length: £ -+ A Length: X_+4+




Math 7/8 Name:

3. Write the area of each rectangle as the product of length x widfh and
also as the sum of the areas of each box.

x 7 3 i2 o 8
5 X 4
AREA AS AREA AS AREA AS AREA AS AREA AS AREA AS
ProbucT SuM ProDUCT i SumM ProDUCT SuM
S(x+7) SX+35 2, ()( -}2_7 Zx2 b '-f/a o'@ Ha A 22
\ 7

x 7 6 12 24 4
7 b a
AREA AS ARE4 AS AREA AS AREA &S AREA AS AREA AS
PrODUCT SuM PRODUCT SuM PRODUCT SuM
(%= Tx44 e DY ox+72  [4{0:2}Fa+ 4

X

4, What do you notice? Is the area as a product the same as the area as a
sum? Hint; fry the example below and calculate the area both ways. Do
you geft the same answer?

Ues, we  aqet— e S0 GNSwer”
becouse Yhexes ara  all The dame D

oF nombers., .

4.5=720
AREA AS AREA AS ,_‘_ N2 = ?ﬁ

ProDUCT Sum

Q %{5+1) 220 —

4 = @ R

x
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5. How can you get from the area as a product to the area as a sum? (What
patterns do you see?)

| Asaproduct | Asasum
Ax + 7) 4Ax + 28
7(x - 3) 7% - 21
33X+ 4) 3X+ 12
A(a-4) da- 16
2(x + 12) X + 24
120 + 2) 120 + 24
100(x - 5) 100x - 500

T sec not Jou BMPWY e K
Product  “expression and MOL et
e  sobon EX PYreSSHoON - hows 7

6. Using the pattern you came up with, write the following products as sums
(if you need help, draw rectangles to help you see the area as a sum):

_Asaproduct | Asasum
40X +2) ‘¥ 1%
(X + /) lox +472~
26c-11) 2x t 22

/@@-4) o =L3B

K
ol
P A

7. Draw your own rectangle. Come up with two ways that you can express

the areaq. lé 2
][] ule?

8. Describe the pattern that you see to go from a product to a sum:
T 2ec  Thovr  Wou By Mg e
Orecn  EXPresSion st botrva  Yectang Fes
and e combine e proolemS| aveay

-5
" /

T PR i
i ‘\!‘_)v'\‘J PR

4



Math 7/8 Name;

&

You did not reach any standard described above.

You are able to: ] apply, with teacher support,

[] apply, with teacher support, mathematical problem-solving
mathematical problem-solving techniques to find areas of
technigues to discover simple rectangles in order to discover
patierns simple patterns

[] state predictions consistent with [] state predictions to write a product
patterns as a sum consistent with findings in

: problem 8

You are able to: ] apply mathematical problem-solving

[] apply mathematical problem- technigues to find areas of
solving tfechniques to discover rectangles in order to discover
simple patterns simple patterns

[ suggest relationships and/or [] suggest the pattern to write a
general rules consistent with product as a sum as relationships
findings and/or general rules consistent with

findings in problem 8
| You are able to [] Select and gapply mathematical

[1 Select and gpply mathematical problem-solving fechnigues to find
problem-solving fechniques to areas of rectangles in order fo
discover complex patterns discover complex patterns

[] describe patterns as relationships | [[] describe the pattern to write a
and/or general rules consistent product as a sum as relationships
with findings and/or general rules consistent with

findings in problem 8
| You are able fo: [ ] select and apply mathematical
| ] select and apply mathematical problem-solving technigues to find
” problem-solving techniques to areas of rectangles in order to
discover complex patterns discover complex patterns
| [[] describe patterns as relafionships | [] describe the patftern to write area as
and/or general rules consistent product to area as a sum as
with correct findings relationships and/or general rules
consistent with correct findings in
|. problem8

i

\:\n_

2y
. 0 /



Math 7/8 » Low 1

Distributive Property of Multiplication

1. Write an expression that represents the area of each rectangle:

Areq:.
Areaq: ' 7 .
Area: 7 - « | Areat X, ¥ 5 [ LY
. 5 x4
sl 8
£9e Elgﬁ’f’a 9
% y
rea . i
6x7 ||6x3 Sl
X 4
7 3 , ,
; L Area: ||Areq.
x [Area:p L Area: A2 o bralG
5 10

2. Write an expression that represents the length of each segment;

3 8 2 5

Length: 3+8 Length: 215
L E 9 . x4

I_engfh:?( 129 Length: X fQ\
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Name;

3. Write the area of each rectangle as the product of lengfh x widfh and
also as the sum of the areas of each box.

« NP7 3 12 a 8
5 x a
AREA AS AREA AS AREA AS AREA AS AREA A8 AREA AS
PropucT SumMm ProDUCT StM ProDuUCT Sum
s(xr7) | sx+35 ABA A3k 2| [Aarg) FAXE
x 7 6 12 a4
7 X a
AREA AS AREA AS AREA AS ARFEA AS AREA AS AREA AS
PrODUCT SumM PrODUCT SuM ProDUCT Sum

e

/r¥ T

o A2

BN

A& t2)

9 (Hatl)

7

Y%

4, What do you notice? Is the area as a product the same as the area as a
sum? Hint; fry the example below and calculate the area both ways. Do

you get the same answer?

AREA AS AREA A8
ProbuCT - St

[ G 57 Y o
2 20+ $:=1%

{/)6\ 7/ O\/‘ 5 ¢+ 28 T:O/ lr V@
Soduer o LS+ UM




Math 7/8 Name:

5. How can you get from the area as a product to the area as a sum? (What
patterns do you see?)

Asaproduct | Asasum |
Ax +7) 4x + 28
7(x-3) 7% -21
3x + 4) X+ 12
A(a - 4) 4a- 16

2(x + 12) 2X + 24
12(a + 2) 120 + 24
100(x - 5) 100x - 500

heres Qe
o €ady €t

6. Using the pattern you came up with, write the following products as sums
(if you need help, draw rectangles to help you see the area as a sum);

__Asaproduct |, Asasum
40X + 2) UAER
6(x + 7) cr WL
2(x-11) 25 XU
7(a - 4) 79 X494

7. Draw your own rectangle. Come up with two ways that you can express

the areaq.
as o £
¥l
- 5 9

8. Describe the pattern that you see to go from a product to a sum:

4

L]



Math 7/8

Name:

For this task, that means...

and/or general rules consistent
with correct findings

0; You did not reooh any s’rondord descnbed above.
| You are able to: [] apply, with teacher support,
| L] apply, with teacher support, mathematical problem-solving
: mathematical problem-solving tfechniques fo find areas of
1-2 technigues to discover simple rectangles in order to discover
patterns simple pafferns
| [] state predictions consistent with [] state predictions to write a product
' patterns as a sum consistent with findings in
problem 8
You are able to: apply mathematical problem-solving
[ ] apply mathematical problem- techniques fo find areas of
solving techniques to discover rectangles in order to discover
3-4 simple patterns simple pafterns
| [] suggest relationships and/or [] suggest the pattern to write a
generadl rules consistent with product as a sum as relationships
findings and/or general rules consistent with
findings in problem 8
You are able to: [ ] Select and apply mathematicall
[] Select and apply mathematicall problem-solving techniques to find
problem-solving technigques to areas of rectangles in order to
5-6 discover complex patterns discover complex pafterns
~ 7 | [] describe pattemns as relationships | [] describe the pattern fo write a
and/or general rules consistent product as a sum as relationships
with findings and/or general rules consistent with
- findings in problem 8
{ You are able fo: [] select and apply mathematical
| [] select and apply mathematical problem-solving techniques to find
problem-solving techniques to areas of rectangles in order to
L discover complex patterns discover complex patterns
7-8 | [] describe pattems as relationships | [] describe the pattern to write area as

product fo area as a sum as
relationships and/or general rules
consistent with correct findings in
problem 8




Math 7/8

Distributive Property of Multiplication

Low 2

1. Write an expression that represents the area of each rectangle:

Areq:
Areq. ) <y 17 @
I . 794 (| Area: X+ . r1eY
| 5x4
8
9
4 y
_ . . Areq: Areq.
Areaq: Area:. % o X L
6x7 6 x3
X 4
' Areq. Areq:
x |Area: x. s Area: X 10 ye2 1. b
5 10

2. Write an expression that represents the length of each segment:

3 8
Length: 3+ 8

& A‘ & 9 4B
Length: X +9

2 5

Length: Z+5



Math 7/8 Name:

3. Write the area of each rectangle as the product of fengfh x width and
also as the sum of the areas of each box.

x 7 3 12 I3 8
5 x 4
AREA AS AREA AS ARFEA AS AREA A% AREA AS AREA AS
ProODUCT SuMm PrRODUCT SuM Probuct St
5(x+7) SX+35 K54\ x3 12 Y(ais) |Ha F 5
-
x 7 6 12 4 4
7 X o
AREA AS ARFA A8 AREA AS AREA AS ARFA AS AREA AS
ProDUCT SuM PRODUCT SumM ProDUCT SuM
7 (¥ 7% v 7 % (. 12) %6+ 12 3 a24r Y
& (24+4)

4, What do you notice? Is the area as a product the same as the area as a
sum? Hint: fry the example below and calculate the area both ways. Do
you get the same answer? \] <9 WZWor

5 2
4
AREA AS AREA AS
ProDUCT Sum
4 (Br2) Y54 2




Name:

Math 7/8

5. How can you gef from the area as a product to the area as a sum? (What
patterns do you see\"?)‘

" Asaproduct | Asasum
Ax + 7) 4x + 28
7(x - 3) 7% -21
3(x + 4) 3x+ 12
A(a - 4) 4a-16
2x+ 12) 2X + 24
12(a + 2) 120 + 24

100(x - 5) 100x - 500

6. Using the pattern you came up with, write the following products as sums
(if you need help, draw rectangles to help you see the area as a sum);

_Asaproduct | Asasum
40 + 2) L(x + 72
6(X + 7) bx ¥ 7°b
2(x-11) 2€¢ <11
7(a-4) A

/. Draw your own rectangle. Come up with fwo ways that you can express
the area.

YDU& e, ow vy Ve paverticce s . And v«M
ﬁ\ﬁ, firse tov am ;



Math 7/8

Name:

You did not reach any standard described above.

You are able to:

[ ] apply, with teacher support,
mathematical problem-solving
technigues to discover simple
patterns

[] state predictions consistent with
patterns

[ 1 apply, with teacher support,
mathematical problem-solving

fechniques to find areas of
rectangles in order to discover
simple patterns

[] state predictions to write a product
as a sum consistent with findings in
problem 8

You are able to:

] apply mathematical problem-
solving technigues to discover
simple patterns

| [] suggest relationships and/or

general rules consistent with
findings

[] apply mathematical problem-solving
technigues to find areas of
rectangles in order to discover
simple patterns

[ | suggest the pattern to write a
product as a sum as relationships
and/or general rules consistent with
findings in problem 8

You are able to:

[ ] Select and apply mathematical
problem-solving techniques to
discover complex patterns

] describe patterns as relationships
and/or general rules consistent
with findings

[ ] Select and apply mathematical
problem-solving techniques to find
areas of rectangles in order to
discover complex patterns

[ ] describe the pattern to write a
product as a sum as relationships
and/or general rules consistent with
findings in problem 8

You are able to: "

[] select and apply mathematical
problem-solving techniques to
discover complex patfterns

[] describe patterns as relationships
and/or general rules consistent
with correct findings

[] select and apply mathematical
problem-solving tfechnigues to find
areas of rectangles in order to
discover complex patierns

[1 describe the pattern to write area as
product o area as a sum as
relationships and/or general rules
consistent with correct findings in
problem 8
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