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Math 6™ 2006-2007

NUMBER SENSE, PROPERTIES, AND OPERATIONS 6™ grade

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

1. Number Sense: Students
shall understand numbers,
ways of representing
numbers, relationships among
numbers, and number
systems,

1. Demonstrate conceptual understanding te find a specific percent of a number using
models, real-life examples, or explanations. (3) £, 2005

2. Find decimal and percent equivalents for proper fractions and explain why they
represent the same value. (1)

4. Convert, compare, and order fractions {mixed numbers and improper fractions),
decimals, and percents, and find their approximate locations on a number line. (3)

2. Properties of Number
Operations: Students shall
understand meanings of
operations and how they
relate to one another,

2. Apply the distributive property of multiplication over additien to simplify
computations with whole numbers. (1)
3. Apply the addition, subtraction, multiplication, and division properties of equality to

one-step equations with whole numbers. (1)

3. Numerical operations and
Estimation: Students shall
compute fluently and make
reasonable estimates,

1. Apply with and without appropriate technology, algerithms with computational
fluency to perform whole-number operations {+ - x, =} (1) E, 2007

2. Develop and analyze algorithms, for computing with fractions (including mixed
numbers) and decimals, and demonstrate, with and without technology, computational
fluency in their use, and justify the solution. {2)

3. Solve, with and without appropriate technology, multi-step problems, using a variety
of methods and tools (i.e. objects, mental computation, paper and pencif). (2)

4. Estimate reasonable solutions to problem situations involving fractions and decimals.
Ex. 7/8t12/13~2;4.23x5,8~24 {n

3. Find and use factorization (tree diagram), including prime factorization of composite

| numbers (expanded and exponential notation), to determine the greatest common factor

(6FC) and least common Multiple (LcK). (3
6. Use proportional reasoning and ratios to represent problem situations and determine

the reasonableness of solutions, with and without appropriate technology. Ex. Unit
rates, {1}




Algebra 6™ grade,

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

4. Patterns, Relations, and Functions: 1,
Students shali recognize, describe, and
develop patterns, relations, and

functions. table,

Solve problems by finding the next term or missing term in o
pattern or function table, using real-world situations. (3) D, 2006
2. Interpret and write an algebraic rule for a ane-operation function

EX: y=x+3 (3)

5. Algebraic Representations: Students | 1.
shail represent and analyze
mathematical situations and structures,
using algebraic symbols,

Mode!, write, and scive one-step equations by informal methods,
using manipulatives and appropriate technology. (5)

2. Write simple algebraic expressions, using approprinte operations

{t.-.x,~) with one varieble. (2)

6. ALGEBRAIC MODELS: Students
shall develop and apply mathematical
modeis fo represent and understand
quantitative relationships,

1. Complete, with and without appropriate technology, and inferpret
tables and line graphs that represent the relationship between two
variables in Quadront I. EX: time and distance

(1)

7. Analysis of Change: Students shall
analyze change in various contents,

1. Identify and compare situations with constant or varying rates of
change. Ex. A student's rate of growth each year is a varying rate;
hourly wages is o constant rote. (3} A, 2007

Geometry Grade 6,

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

8. Geometric Properties: Students shali
analyze characteristics and properties of two-
and three- dimensional geometric shapes and
develop mathematical arguments about
geometric relationships.

1. Identify three-dimensional geometric figures, using models
{rectangular prisms, cylinders, cones, pyramids, and spheres) {6)

2. Investigate, with manipulatives or grid paper, what happens to the
perimeter ond area of a two-dimensional shape when the dimensions are
changed, Ex. Length of sides are doubled. {1} A, 2007

3. TIdentify, describe, draw, and classify triangles as equilateral,
isosceles, scalene, right, acute, obtuse, and equiangular, {3)

4. Draw, label, and defermine relationships among the radius, diameter,
center, and circumference (e.g. rodius is half the diameter) of o circle.

{2) B, 2007

9. Transformation of shapes: Students shall
apply transformations and the use of symmetry
to analyze mathematical situations.

i. Identify and describe line and rotational symmetry in two~dimensional
shapes, patterns, and designs. (1)

2. Describe pasitions and orientations of shapes under transformation
{(translation, reflection, and rotation), recognizing the size and shape do

not change. {2)

10. COORDIANTE GEOMETRY: Students shall
specify locations and describe spatial
relationships, using coordinate geometry and
other representational systems.

1. Use ordered pairs to plot points in Quadrant I. {1}




Measurement grade &,

CONTENT STANDARD STUDENT LEARNING EXPECTATIONS

12. Physical Attributes: Students shall use | 1. Identify and select appropriate units and tools from beth systems to
attributes and tools of measurement to measure. EX: angles with degrees, distance with feet/mefers (1)
describe and compare mathematical and reol- | 2. Make conversions within the same measurement system in real-world

problems. Ex. Hours to minutes to seconds, mefers to centimeters, feet to
inches, liters to milliliters, quarts to gallons, and etc. (5) D, 2007

13, Systems of Measurement: Students 2. Determine which unit of measure or measurement tool matches the
shall identify and use units, systems, and context for a problem situation. (3)

processes of measurement, 3. Draw and measure distance to the nearest mm & 1/8 inch

accurately. (1)

4. Establish and apply formulas to find area and perimeter of triangles,
rectangles, and parallelograms. {7) B, 2006

5. Find the distance between two points on a number line. (1)

6. Use estimation to check the reasonableness of mecsurements obtained
from the use of various instruments (inciuding angle measures) (2)

world objects,

Data Analysis and Probability grade 6,

14. Data Representation: Students shall 2. Collect dato and select appropriate graphical representations to display
formulate questions that can be addressed the data, including Venn Diagrams. (2)
with data ond collect, organize, and display 3. Construct and interpret information provided by measure of central
relevant daota to answer them. tendencies (mean, medion, mode,) and measures of spread (range). (2)

C, 2007

15, Data Anolysis: Students shall select and [ 1, Interpret grophs such as double fine graphs and circle graphs. (3) -
use appropriate statistical metheds to onalyze | 2. Compore and interpret information provided by measures of central

data. . | tendencies {mean, medion, and mode) and measures of spread {range). (4)
16. Inferences and Predictions: Students 1. Use observations about differences in data to make justifiable
shall develop and evaluate inferences and inferences. (2)

predictions that are based on data.
17. Probability: Students shall understand 1. Distinguish between theoretical and experimental probability. (5) C,

and apply basic concepts of probability. 2006




Demonstrate conceptual understanding to find o specific percent of a number using models, real-
life examples, or explanations. (2006= # E open-response  2007= # 11,15))

1. Carlos likes to play basketball, In his last 15, Philip is working on a 500-piece jigsaw
game, he took 12 shots and made 3 of them, puzzle. He has put 350 pieces together. What
What percentage of shots did Carlos make? percentage of the puzzle has he completed?
AL 12% A 15%

B 15% B. 30%
e 2% *C. 0%



NUMBERS AND QPERATIONS:
Demenstrate conceptual understanding te find a specific percent of a number using models, real-

life examples, or explanations, (2006= # L open-response)

e 20% of the problems the
0% of the remaining problems the second night, and the remainder of the problems on the

E. Mrs. Waters gave her class 50 math problems. She told her students to complet
first night, 5
third night.

{.  How many math problems did Mrs. Waters’s students have to complete each of the three nights?
Show all of your work or explain your answer.

7. Lisa, one of Mrs. Waters’s students, needs to complete her math problems in two nights. She
completed 15 problems on the first night. What percentage of the total problems assigned does she

need to complete on the second night? Show all of your work or explain your answer.

BE SURE TO LABEL YOUR RESPONSES | AND 2.



Find decimal and percent equfvalanfs for proper fractions and explain why they represent the
same value, (2007= # 2)

2. Mr. Jones asked 75% of his class to stand up.
What fraction represents this percentage?

A 2
4

B. 2
7

sc. 3
4

D. 7.
5



Convert, compare, and order “‘fmcfions {mixed numbers and improper fractions), decimals, and
percents, and find their approximate locations on a number line. (2006=# 3, 17 2007:- # 28)

28. LaToya measured the lengths of four tree
frogs in science class. She displayed her data
in the chart below.

Tree Frogs® Lengths
Tree Frog Number | Length (in inches)
| 51
2
2 51
4
3 5l
8
4 52
8

What is the order of lengths of LaToya’s tree
frogs from least to greatest?

i 4

A, 54 st sl 43
1 73 %

2
B. 5- 5i 5— 5—3—
§ 4 8
c. s2 st slosl
8 8 4

*D. 5= 5- 52 5—~
3



AND OPERATIONS: .
oo, < s and improper fractions), decimals, and

i i ber
Convert, compare, and order fractions (mixed num ‘
their epproximate locations on a number fine, (2006=# 3, 17)

percents, and find

Which mixed number below is equivalent to 17.  The sixth-grade math teachers purchased some
new calculators for the school.

.3
the improper fraction ——9—‘?
Mr. Ellis gave three-fourths of his students

new calculators.

6
A 5‘“9“ s Ms. Bivens gave 4 of her 28 students new
calculators.
. 62 s Mrs. Farrell gave 12 of her 24 students
: 56 new calculators.
7 + Mr. Summers gave one-third of his
* C. 6§ students new calculators.
47 Which teacher gave the greatest fraction of
D. 9‘5‘"6' students new calculators?
*A. Mr Ellis
B.  Ms. Bivens
C.  Mrs. Farrell

D.  Mr. Summers



NUMBERS AND OPERATIONS:
Apply the distributive property of multiplication over addition to simplify computations with whole

numbers. (2006=% 33)

33. Mr. Thomas asked his students to rewrite the
equation below and to use a variable instead

of the box in their equation.
@+ hx5=25
Which equation would be correct?

A, (rx2)+5=125
B. (nx35+2=25
C. (5+Dxn=25
*D. Sx{(n+2)=25



Apply the addition, subtraction, multiplication, and division properties of equality fo one-step
equations with whole numbers, {(2007- # 20)

20. Lee has twice as many nails as he has bolts.
He has 70 nails. How many bolts does he

have?
*A. 35

B. 37

C. 68

D72



Apply with and without appropriate technology, algorithms with computational fluency to perform
whole-number operations (+,-,x,+) (2007~ # E)

E.  Ms. Harris started a new business making and selling T-shivts. She had to pay $6.075.00 10 buy the
materials and equipment she needed to start her business, Each T-shirt costs her $2.75 to make,

1. Ms. Harris will sell cach T-shirt for $5.00. How much profit will she make on each shirt? Show all
your work and/or explain your answer,

N

Ms. Harris is trying to calculate how many T-shirts she will need to sell in order to cover her entire
expenses in starting the business. She calculated that she must sell at least 2,500 T-shirts in order to
do so. Using words and/or numbers, explain if Ms. Harris’s calculations are correct.

BE SURE TO LABEL YOUR RESPONSES | AND 2.

SCORE DESCRIPTION

The student earns 4 points. The response contains no incorrect work. The label “$” i
included in Part 1 answer.
The student earns 3 points.
The student earns 2 points.
The student earns 1 point, or some minimal understanding is shown,
The student earns 0 points. No understanding is shown,

Blank-—No Response. A score of “B” will be reported as “NA.” (No attempt to answer the
item. Score of “0” assigned for the item.)

T (e femfro ] o
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dec“”ais, ﬂ“d dEHIO"S“ Qte, \ylih Cﬂld “”houg iecilllﬂh) cam iahoﬂal ih’e“c} mn Ihe" use u“d

22, lay’s brother ea
delivering news
does Jay’s broth
(4 weeks)?

ms $134.67 cach week
Papers. How much money
€r make in one month

A %216
B. % 3367
C. $426.48

"D, $538.68



OPERATIONS: ' _ ‘ - ]
NUMlBEledAgZIyze algorithms, for computing with fractions (mch{dmg mixed ntfmk::re-sgz 3:2 »
3 o f::s and demonstrate, with and without technology, computational fluency in .

ecimals, .

Jjustify the solution. (2006=# 21)

21. Mark is baking cookies and can only find the

é--cup measuring tool in the kitchen. The

recipe calls for 3 ;}I— cups of flour. How many
times will Mark n;:ed to fill the measuring cup
to get the correct amount of flour?
A7
B. 6
cC. 5§
D. 4



Sclve, with and without appropriate technology, multi-step problems, using a variety of methods
and tools {i.e. objects, mental computation, paper and pencil. (2006=# 24 2007- # 31)

31. The height of a horse is figured by using a
measure called a “hand.” A hand is equal to
4 inches and measures the horse from its
withers to the ground,

withers

- ground

What is the height, in inches, of a horse that is
15 hands and 2 inches in height?

A. |5 inches
B. 17 inches

C. 60 inches
*D. 62 inches



NUMBERS AND OPERATIONS: - '
Sclve, with and without appropriate fechnology, multi-step problems, using a variety of methods

and tools (i.e. objects, mental computation, paper and pencil. {2006=# 24)

24. Jorge’s mom buys one 12-pack of juice,
I gallon of milk, and 2 loaves of bread at the

prices given in the table below.

Grocery Hems Price
12-pack of juice 2 for $5.50
milk $2.85 per gallon
bread $1.49 per loaf
What is the total cost (before taxes) of these
items?
A, § 7.09
*B. § 8.58
C. $11.33

D. 316.83



NUMBERS AND OPERATIONS:
Estimate reasonable solutions to problem situations invelving fractions and decimals. Ex.

7/8t12/13~2; 4.23x 5.8~24 (2006=¥ 18)

18. Coach Jesse wants to purchase new goggles
for 22 members of his swim team. Each pair
of goggles costs $4.76. What is the estimated
amount of money Coach Jesse will need?

* A, $100.00
B. § 90.00
C. § 80.00

D. § 500



Find and use factorization (tree diagram), including prime factorization of composite numbers
{expanded and exponential notation), to determine the greatest common factor (6FC) and least
common Multiple (LCM). (2006=# 9,30 2007= # 40)

46.  Mr. Cash asked his students to write down
the first five prime numbers. Which of the
following is an accurate listing of the first
five prime numbers?

AL 23 5 7 11
B. 13579

6 1 235
D. 2379 12

o



NUMBERS AND OPERATIONS:
Find and use foctorization (tree diagram), including prime foctorization of composite numbers

(expanded and exponential notation), to determine the greatest common factor (6FC) and least
common Multiple (LCM}. (2006=# 9,30)
9, Mr. Jones placed the following factor trees on the board, Which factor tree shows the prime factorization

of 637
A 63 B. 63
3 no 21 3 x 21
3 x 3 x 7 3 % 1 x 21
C 63 D. 63 30. Kara feeds her pet fish every 3 days and walks
/\ /\ the family dog on all even-numbered days.
September
] x 03 9 g 7 _Suri Mon  Tues Wed Thur  Fri  Sat

//\ /\\ i 3 |4

12 13 ji4 15 18 117 18

¢ 20 |2 22 J23 {24 |3

26 (27 28 29 130

If on the first day of September Kara feeds her
fish, how many times during the month will
Kara both feed her fish and walk the dog on

the same day?

*A. 5
B. 10
C. i5

D 25



NUMBERS AND OPERATIONS:
Use praportional reasening and ratios to represent problem situations and determine the

reasonobieness of sclutions, with and without appropriate technology. Ex. Unit rates.
(2006=# 38)

38. fvéargaret enfarged trapezoid WXYZ, making a similar trapezoid MNOP, so that line segment MN is
18 inches. '

What is the length of line segment PO?

A, 18
*B. 24
C. 33

D. 42



Sovive problems by finding the next term or missing term in o pattern or functien table, using
real-world sitfuatiens. {2006=# 14 D 2007= # 9}

9. Which number is missing in the pattern
below?

16 25 36 _7 64 8}

A, 45
*B. 49
C. 355

D, 60



ALGEBRA: _ '
Solve problems by finding the next term or missing ferm in a pattern or function table, using

real-world situations. {(2006=# 14, D open-response)

14.  Pam created the function table {or input-
output table) below.

X ¥
4 16
6 | 24
8] 32
10 1 40

According to Pam’s function table, what will
be the value of ¥ when the value of x is 147

A, 26
B. 46
C. 48
*D. 56

.- MATHEMATICS OPEN-RESPONSE ITEM D

D. Miss Walker’s siudents made the square patterns below with toothpicks. The toothpicks were identical,
and their ends touched to form the corners of the squares.

s

In the table below, what is the number of toothpicks needed for A and B? Show all your work and/or

explain your answer.

Toothpicks Needed for Various Numbers of Squares

# of squares in the row

1

2

3

4

5

4

# of toothpicls needed

4

7

10

(A)

(B)

?

A

1 squares.

answer.

BE SURE TO LABEL YOUR RESPONSES |, 2, AND 3.

Describe the rule {or pattern) for determining the number of toothpicks needed to form a row of

How many toothpicks will be needed to form a row of 25 squares? Explain how you found your



Interpret and write an algebraic rule for a one-operation function table, EX: y=x+3
{2007= # 6, 21, 30)

6. Which equation describes the relationship 21, Mr. Hamm created the function table below.

between the x- and y-values for the coordinate

points on the graph below? input  output

1 ?
E N
. 3 i
3
I e 0 3
1 wuwmm_.ﬂ — 27 9
16 fmr 8 27
15 e
& frmm e . N
;3 N What rule did he use to find the outpui
12 it 3 number?
11 A&ﬁ%ﬁ/:_ S— Wum
RN
10 | A3
g’“ IR 7 T : : B, w-2
"“? ’ po T C. nx9
o \
S| *p. 2
L e 3
3 '
] T e e 30.  Which expression is the rule for finding the
- e e X number of bulbs in the function table below?
G & - Q
12343678910 Let » represent the number of boxes.
A yxd=x Boxes of Light Bulbs
* B, 4=
B xxd=y Number of Boxes | Number of Bulbs
C. x+3 =y n g
D. y+l=x 3 {2
3 20
9 36
A, n+é6
B. n-6
*C. nxd

B



3

Model, ‘wr‘ife, and solve one-step equations by informal methods, using manipulatives and
appropriate technology. (2006=# 28, 31, 39 2007= # 3, 36)

Robbie needs 1o solve the equation Jn =10 in
order to determine the vaiue of n. What is the
value of #?

A 2
B. 5
C. 11
D. 20

36,

Mrs. Hill wrote the following problem on the
board and asked her students to solve it.

Every Tuesday (1), Kim practices the piano
for 30 minutes.

Every Wednesday (1), she practices twice as
long as on Tuesdays.

How long does Kim practice on Wednesdays?

Which equation below will help determine
how long Kim practices on Wednesdays?

A, w=2x{
B. w=f+ 2
C. wtyt =30

D. w-1 =60




ALGEBRA:
Moadel, write, and solve cne-step equations by informal methods, using manipulatives and

appropriate technology. (2006=% 28, 31, 39}
Use the figure below to answer question 28. 31 Mr. Upderwood wrote the equation below to
help him determine the number of kites that he
had in his toy store before he sold 16 of them.

k-16=10

Solve the equation to determine the original
number of kites (£) in the toy store.

28.  Which of the following would balance the
scale above? Use your pattern blocks to help A, k=6

you.
B, k=10

SNV EVACTA C. k=16
*D. k=126

VAN VAR VAS VAR 2 V4

A YA AVAC AN

NIV AN

39.  Four groups of students visited the Arkansas
Museum of Discovery.

dn =736

Solve for # in the equation above to determine
the number of students in each group.

A. 4
*B. 9
c. 32

D. 36



o

ALGEBRA:
Write simple algebraic expressions, using appropriate operations (t,- X,

(2006= # 2,16)

-} with one variable.

Martha eamed $12.00 per hour babysitting. If

Miss Durham asked her students to write an 16. . , .
algebraic expression that would find the 1 represents her total salary; Wh’;h C?Pfggfn
perimeter of the rectangle below. represents the number of hours she worked:
! A. nt 12
95 fi 25 fi B. »n-12
Cc. nx12
f * 1. =12

Which expression is correct?

A 25x1
*B.  2()+2(25)
C.  2{(25) x 2())
D. 2+ x(2+25)



Complete, with and without appropriate technology, and interpret tables and line graphs thet
represent the relationship between twe variables in Quedrant I. EX: time and distance

(2007= # 26)

26.  Madison has recorded the growth of a flower
on the line graph below.

Growth of a Flower

-

A
gt
7m_
6 -4
v 5
o
S 4T
£ .
=5
2L
| +
o
0 123456738
Days

If the flower plant continues to grow at the
same rate, what will be the coordinates for the
next graph point?

A, 4,7
B. (4,8)
C. (7,4

*D.o (8,4





















































































































