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Math 8™ 2006-2007

NUMBER SENSE, PROPERTIES, AND OPERATIONS 8™ grade

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

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

1. Read, write, compare, and solve problems, with and without appropriate technology,
including numbers less than 1 in scientific notation. (1)

3. Compare and order real numbers, including irrational numbers, and find their
approximate location on a number line. {use technology when appropriate) (2) E, 2007
4. Understand and justify classifications of numbers in the real number

system. (1}

2. Properties of Mumber
Opereations: Students shall
understand meanings of
operations and how they

| relate to one another.

1. Apply the addition, subtraction, multiplication, and division properties of equality to
two-step equations. (2)

3. Use inverse relationships (addition and subtraction, multiplication and division,
squaring and square roots) in preblem solving situations. (1)

4. Apply rules (conventions) for order of operations to rational numbers. (1)

5. Model ond develop addition, subtraction, muttiplication, and division of rational

rnumbers. Ex. 8 1/2 t23/4 (3)

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

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

4. Apply factorization to find LCM and 6CF of algebraic expressions. [4x?y? 6xy?,
6CF=2xy*, LCM=12x*y’] (1)

| 5. Caleulate and find approximations of square reots with appropriate technology. (1)

6. Solve, with and without technology, real-world percent problems including percent
of increase or decrease. (1)




Algebra 8™ grade

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

4, Patterns, Relations, and Functions:
Students shall recognize, describe, and
develop patterns, relations, and
functions.

1. Find the nth term in a patiern or a function table. {1} A, 2007
2. Using real~world situations, describe patterns in werds, tables,

pictures, and symbolic representations. (3)
4. Use tables, graphs, and equations to identify independent and

dependent variables. (input/output) (1}

5. Algebraic Representations: Students

shall represent and analyze
mathematical situations and structures,

using algebraic symbols.

1. Solve and graph two-step equations and inequalities with one
variable, and verify the reasonableness of the resulf with real-world
application, with and without technology. (1)

3. Translate sentences info olgebraic equations and inequalities and
combine like terms within polynomials, {3) A, 2006

4. Write/evaluate algebraic expressions using rationaf numbers. (1)

6. Algebraic Models: Students shall
develop and apply mathematical models
to represent and understand
quantitative relationships,

1. Describe, with/without appropriate technology, the relationship
between the graph of a line and its equation, including being able to
explain the meaning of slope as a constant rate of change (rise/run)
and y-intercept in real-world problems. (1)

2. Represent, with and without appropriate technology, lingar
relationships concretely, using tables, graphs, and equations, {1)
3. Differentiate between independent and dependent variables, given
@ linear relationship in context. (2}

4. Represent, with and without appropriate technology, simple
exponential and/or quadratic functions, using verbal descriptions,
tables, graphs, and formulas, and translate among these
representations. (2)

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

1. Use, with and without technology, graphs of real-fife situations to
describe the relationships and analyze chonge, including graphs of
change {cost per minute) and graphs of accumulation (total cost). (1)




Geometry grade 8

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

8. &Geometric Properties: Students shall
analyze characteristics and properties of two-
ond three~ dimensional geemetric shapes and
develop mathematical arguments about
geometric relatienships.

1. Form generalizations and validate conclusions, about properties of
geometric shapes. (2)

2. Make, with and without appropriate technology, and test conjectures
about characteristics and properties between two-dimensional figures and
three~dimensional objects. Ex. Circle vs. eylinder, square vs. cube. (1)
3. Determine appropriate application of geometric ideas and relationships,
such as congruence, similarity, and the Pythagorean theorem, with and
without appropriate technology. {3)

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

1. Determine a transformation’ s line of symmetry and compare the
properties of the figure and its transformation. (1} €, 2007

2. Draw the resuits of transiations and reflections about the x- end y-
axis and rotations of objects about the origin. (1)

10. Coordinate Geometry: Students shall
specify locations and describe spatial
relationships using coordinate geomeiry and
other representational systems.

| 1. Use coordinate geometry to explore the links between geometric and

algebraic representations of problems (lengths of segments/distance
between points, slope/perpendicufar and parallel lines).  {1)

11, Visualization and Geometric Models:
Students shalt use visvalization, spatial
reasoning, and geometric modeling.

1. Using isometric dot paper, interpret and draw different views of
buildings. {1}

Measurement grade 8

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

12, Physical Attributes: Students shall use
attributes end tools of measurement fo
describe and compare mathematical and real-
world objects,

1. Understand, select, and use, with and without appropriate technology,

the appropriate units and toeol to measure angles, perimeter, area, surfaoce
area, and valume to solve real-world problems. (9) b, 2006

2. Describe ond apply equivalent measures using a voriety of units within

| the same system of measurement. (4) '

13. Systems of Measurement: Students
shall identify and use units, systems, and
processes of measurement.

1. Drow and apply measurement skills with fluency to appropriate levels of
precision. (4)

2, Solve problems involving volume and surface area of pyramids, cones,
and composite figures, with and without appropriate technology. (4) € |
2006 D, 2007

3. Apply proportional reasoning to solve problems invelving indirect
measurements, scale drawings, ar rates. (3)

4, Find the distance between fwo points on ¢ coordinate plane using the

Pythagerean thearem. (1)
5. Estimote and compute the areo of irregular two-dimensional shapes. (2)




Data Analysis and Probability grade 8

14, Data Representation: Students shall
formulate questions that can be addressed
with data and collect, organize, and display
relevant data fo answer them.

2. Explain which types of display are appropriate for various date sets
(scatterplot for relationship between two variables and line of best fit. (2)
3. Interpret or solve real-world problems using data from charts, line
plots, stem-and-leaf plots, double-bar graphs, line graphs, box-and-
whisker plots, scatterplots, frequency tables, or double line graphs. (6}

B and E, 2006 B, 2007

15, Data Anclysis: Students shall select and
use appropriate statistical methods te onalyze
data,

2. Analyze, with and without appropriate technology, graphs by comparing
measures of central fendencies and measures of spread. {mode, median,

mean, and range} (1)
3. Given ot least one of the measures of central tendency, create a data

set, (2}
4. Describe how the inclusion of outliers affects those measures. (1)

16, Inferences ond Prediciions: Students
shall develop and evaluate inferences and
predictions that are bosed on data.

1, Use observations about the differences betwesn sets of datoe to make
conjectures about the populations from which the data were taken. (1)

17. Probobility: Students shail understand
and apply bosic concepts of probability,

1. Compute, with and without appropriate technology, probabilities of

compound events, using organized lists, tree diagrams. and logic grids. (5)
2. Make predictions based on theoretical probabilities, design and conduct
an experiment to test the predictions, compare octual results to predicted
results, and explain differences. Ex. Suggested materials for simulations

are: polyhedra die, random number table and technology. (2}




Read, write, compare, and solve problems, with and without appropriate Technology, including
numbers less than 1 in scientific notation. (2007= # 4)

4. Which lists the numbers below m arder from
teast 1o greatest?

3.2x10° 32,000 3.2 x 197
Al 32,000 32x 107 32 x 108
B. 32107 32x10° 32000

C. 32x10° 3.2x 107 32000
*D. 32x107 32,000 3.2 % 10°



Compare and order real numbers, including irrational numbers, ond find their approximate
location on o number line. (use technolegy when appropriate) (2007= # 28, £}

28, Which number can be found on the number
line helow?

Y

o e
Lk
S
L5
g

:
-2 -1 0 1

A -6

B. (1.5
+C. 22

D. 3.8

E. Answer the following.

1. On the grid provided in your answer document, write the numbers below in order from least 1o
greatest.

5 3.14159 3 -2 -0.5 —1.51511

BN N Y

2. Draw a number line on which all the numbers will fit.
3. Plot each number on the number line from Part 2, using a dot for each, and label the number.

BE SURE TO LABEL YOUR RESPONSES 1, 2, AND 3.

- RUBRIC FOR MATHEMATICS OPEN-RESPONSE ITEME =

SCORE DESCRIPTION
4 The student earns 4 points. The response contains no incorrect work.
3 The student eamns 3-3%: points.
2 | The student earns 2-2% points.
1 The student carns Y=—1% points.
0 The student earns 0 points. No understanding is shown,
B Blank—No Response. A score of “B” will be reported as “NA.” (No attempt to answer the
item, Score of 07 assigned for the item.)




NUMBERS AND OPERATIONS:
Understand and justify classifications of numbers in the real number system. (2006=# 36)

36. The radius of a circle is 2 inches. Where does
the value of the circle’s area fafl ona number

line?

A berween 11 and 12

*B.  between 12 and 13
C. between 13 and 14

D.  between Idand 15



Apply the addition, subtraction, multiplication, and division properties of equality fo fwo-step
equations, (2007= # 8, 20)

8. Which operation should b
e used first to sglve . . .
the equation below? olve 20, What js the solution to the equation below?

S 3= >+ 14
2 6
*A. Subtract 3 from both sides. A, x=-0§
B. Multiply both sides by x. B, x=72
C.  Divide both sides by 2. C. -~ax=72

D. Add 11 to both sides *D. x=-72



NUMBERS AND OPERATIONS:
Use inverse relationships {addition and subtraction, multiplication and division, squaring and

square roots) in problem solving situations, (2006=# 2B)

29. Anne’s garage has a square-shaped floor. The
length of each side is an integer number, x, of
feel. Regardless of the length or width, the
area of the garage floor is which type of

number?

A

x(M

M o
- “Garage Floor.

A. odd number
B. even number
C. prime number

* D, perfect square



Apply rules {conventions} for crder of operations to rational numbers. (2007= # 13)

L3, What is the value of the expiession befow?

I
L5+ 19)-27))
A. 0
* B, ]
C. 23—



Model and develop addition, subtraction, multiplication, and division of rational numbers. Ex.
81/2 t 23/4, (2Q06=# 7 12 2007= # 17}

- l | ) )
17. Ify= —-2§ ,and v = 12 , what Is the solution

for the expression below?

by + 12x
A, -3l
g
£B. -2
c. 20l
g



NUMBERS AND QPERATIONS:
Meodel and develop addition, subtraction, multiplication, and division of rational numbers. Ex.

81/2 t+ 23/4. (2006=# 7,12}

Which value completes the number sentence

7. How many hours does Harry work per week if 12.
he works ’2% hours a day for 5 days a week? below?
4
3 i x 1.5=__
A, 102 4
4
3
] AL -
B. 13- 8
4
- B. 0.60
)
*C. 13—
4 C. 3
| 8
P 210



NUMBERS AND OPERATIONS:
Solve, with and without appropriate technology, mu
and tools (i.e. objects, mental computation, paper and pencil).

[ti-step problems using @ variety of methods
(2006=# 30,40)

30. Tim can wash 2 dishes in 1 minute, Both Bob 40, Which of the following s the most reasonable
and Byron can wash 3 dishes in 1 minute, If estimate of 99°7
all 3 boys worked together washing dishes in
different sinks, how long would it take them A. 10,000
; ‘ 3 9
to wash 48 dishes® B 229.000

*C. 1,000,060

3 minutes
D. 10,000,000

6 minutes

§ minules

o0 ®»

9 minutes



s 3 _ 2
Apply factorization o find LCM and &CF of algebraic expressions. [4x*y?, 6xy®, 6CF=2xy*®,
LCM=12x%y’] (2007= # 37)

37, What are the LCM and GCF of the algebraic
expressions below?
8332
124
16x 3y3

"A. LCM = 48"y, GCF = 4x%)?
B.  LCM =4x’ GCF = 48x%)
C. LOM=24x" GCF = 4x%?
D, LCM = 4x3”, GCF = 837



NUMBERS AND OPERATIONS:

Calculate and find epproximations of square roots with appropriate technology. {2006:=# 22)

22.  Which of the following is the most reasonable
estimate of the square root of 1487

A, 11
*B, 12
C. 13



Solve, with and without technology, real-werld percent problems including percent of increase or
decrease.,  {2007= # 25}

[
L

A $33 racquet at Sports Heaven is on sale for
. . o]

20% off the regular price. Sales tax is SZ Y.

What will be the total cost of the racquet,

including the discount and taxes?

A, $38.90
B, $42.40
C. §45.00

*D. $45.90



Find the ath term in o pattera or o function table. (2007= & A)

Greg and Pam are each building a pyramid of blocks. The number of blocks needed is represented by the

i r -+ . . . . -
rule ¢ ) . where # is the number of levels in the pyramid. The pattern for the pyramid is shown
2

below.

8 & ] -} & @ & -] -] ?
I.  In your answer document, draw the next pattern in the sequence.
2. How many blocks would be in a 10-level pyramid? Show your work.

3. Greg has 4-inch blocks, and Pam has 2-inch blocks. They are each going to build a 24-inch tall
pyramid. Greg predicts he will need half as many blocks as Pam since his blocks are twice as large.

Compare the pyramids to explain why Greg is incorrect.

BE SURE TO LABEL YOUR RESPONSES 1,2, AND 3.

"RUBRIC FOR MATHEMATICS OPEN-RESPONSE ITEMA

SCORE DESCRIPTION
4 The student earns 4 points. The response contains no incorrect work.
3 The student earns 3—-3% poinis.
2 The student earns 2-2Y: poinis.
1 | The student earns ¥s—1%: points, or some minimal understanding is shown.
¢ The student earns 0 points. No understanding is shown.
B Blank—No Response. A score of *B” will be reported as “NA.” (No attempt to answer the
itern. Score of “0” assigned for the item.)




Using real-world situations, describe patterns I words, tables, pictures, and symbolic
representations. {(2006=# 2 2007= # 9)

9. The manager of an ice cream store noticed
that, on average, the number of chocolate
milkshakes sold is I more than twice the
number of strawberry milkshakes sold. Which
table best represents this pattern?

A strawberry | P | 2] 3
chocolate ] 3
B. strawberry 1 213
chocolate 21 51 4
C. strawberry I 213
chocolate 21 5|10
*D. strawberry i 213

tad

chocolate




ALGEBRA:
Using real-world situations, describe patterns I words, tables, pictures, and symbolic

representations. (2006=# 2)

2. lohn is taking & trip by car. How could he
compute his average speed in miles per hour?

A, divide the number of miles that he
travels by 2

B. divide the number of hours that he
drives by the miles that he travels

C.  multiply the miles that he travels by the
number of houvrs that he drives

* . divide the miles that he travels by the
number of hours that he drives



Use tobles, graphs, end equations to identify independent and dependent variables. (input/output)
(2007= # 14)
k. Values for the equation v = 3x — | are aiven i
the table below.

=

[l —
Slesiwnirg

Which statement is true?

* A, The independent variable is increasing

by L.

B.  The dependent variable is decreasing by
3.

C. The independent variable is increasing
by 3.

D. The value of the independent variable is
twice the value of the dependent
variable.



Solve and graph two-step equations and inequalities with ane variable, and verify the
reasonableness of the result with real-world application, with and without fechnology.

(2007= # 15)

15, What is the solution to the inequality belovs”

§-5x>33
A x<-5
B. x>-3
C. x<li

D, x>1]



A. Four students at Wilmore High Schoal,

ALGEBRA:

Translate sentences into algebraic equations an

d inequalities, and combine like terms within

polynomials. {2006=7# 5, 19, A open-response)

are-shaped deck in her backyard
sions 15 ft x 15 ft. She plans to
« by adding the same amount

Jitl has a squ
with the dimen
entarge the decl
to the length an
If the length of the
equation would provi
deck enlargement?

addition is @, which
de the new area after the

Area = 13a

Area = E52+a2
Area = 15(15+a)
Area= (15 +a)(15+a)

0w

d the width of the current deck.

19.

EMATICS OPEN-RESPONSE ITEM A

*B.

The area ol a rectangle is 220 square feet. Its
length is 2 feet more than twice its width. Let
A = area and w = width. Which equation can

be used to solve for the reclangle’s width?

A, A=w)(2w)

A= (W) 2w+2)
C. A=w(2w-2)
D.  A=(0w)(2w+2)

Carl, Elsie, Alex, and Marcus, sold T-shirts for homecoming.

 Elsie sold twice as many as Carl.
» Alex sold 4 fewer than Elsie.
« Marcus sold half as many as Carl.

Let C represent the number of T-shirts that Carl

sold. Let £ represent the number of T

Marcus seld.

i

-
-

~
g

4.

Write an equation in terms of C, showing the number of shirts, A4, that Alex sold. Sh

Write an equation in terms of €, showing the total number, N, of sl

Elsie solc

T-shirts
homecoming T-shirts?

sold. Let A represent the number of T-shirts that Alex
-shirts that Elsie sold. Let M represent the number of T-shirts that

ow your work.

hirts sold. Show your work.

124 T-shirts. How many shirts did Marcus sell? Show your work.

vere sold for $13 each. What was the total amount of money received from selling

BE SURE TO LABEL YOUR RESPONSES 1. 2.3, AND 4.



Write/evaluate olgebroic expressions using rational numbers. (2007: # 22}

22, What is the solution to the expression below

|
whenxy=3,and p= 5 ?

2x7 -4y
A. 8
*B 16
C 17—
2



Describe, with/without appropriate technology, the relationship between the graph of a line and
its equation, including being able to explain the meaning of slope as ¢ constant rate of change

(rise/run) and y-intercept in real-world problems. (2007= # 26)

26.  Emma climbs up a ladder to g2t into a hot-air
balloon. The balloon is set to rise at a constant
rate. Below is a graph of the balloon’s height

from the ground as it begins to rise.

v

A

Height (in feet)

b2 3 4 3

4

Time {(in minutes)

Which stalement is true?

A.  The ladder Emma climbed is 3 feet tall.
* B.  The ladder Emma climbed is 10 feet tall.

C.  The baloon rises at a rate of 10 feet per
minute.

D.  The balloon rises at a rate of 13 feet per
minute.



ALGEBRA:
Represent, with and without appropriate technology, linear relationships concretely, using tables,

grophs, and equations. {2006=# 39)

39. Given the points below, which linear equation
describes the relationship between x and 37




ALGEBRA:
Represent, with and without appropriate technology, simple exponential and/or quadratic
functions, using verbal descriptions, tables, graphs, and formulas, and transiate among these

representctions. (2006=% 32)

32, Which equation is depicted in the graph
below?

A, y=x
*B., wy= ¥
C. oyl

D. y=(x+2)



cantext.

(2007= # 5, 40)

3. Sara keeps track of the number of miles she

runs each day. She starts by running 2 miles

the first day, and then increases the distance

by ::~ of a mile each day. Which statement is

true about the number of miles Sara runs in

refation to the number of days she runs?

A.

The number of miles is the independent
variable.

The number of days is the independent
variable.

Neither the number of miles nor the
number of days are the independent
variable.

There is not enough information to tel
which is the independent variable.

0.

bifferentiate between independent and dependent variables, given o lineor relationship in

On average. Juan types 35 words per minute.

The time it takes Juan to type a book report

depends on how many words are in his report.

This would be described as f{x) = :{; . What is

30

the independent variable in this case?

A,
B.
*C.
D.

the length of the book read
the rate at which Juan types
the number of words in the report

the time it takes Juan to type the report



resent, with and without appropriate technology, simple exponential and/or quadratic

Rep
ranslate among these

functions, using verbal descriptions, tables, graphs, and formulas, and T
representations. (2006=# 32 2007= # 29)

29.  Which rule correctly describes the function
table below?




ALGEBRA:
Use, with and without technology, graphs of real-life situations to describe the relationships and

analyze change, including graphs of change {cost per minute) and graphs of eccumulation (total

cost). (2006=% 15)

15, John dropped a golf ball from the window of a
building. The graph and accompanying table
give the height of each of the ball’s first three
bounces. Based on the data given, what is the
predicted height of the 4th bounce?

Height of Bounce

50 - -
IS o R —
2 ! !
£ 30 i
= i {
& 20 e

ol -

1 2 2

Bounce Number

Height of Bounce
Height (feet) | 45 | 15| 5
Bounce Number| 1| 2 | 3

A. | foot 4 inches

B. 1 foot 6 inches
*C. | foot 8 inches

D. 1 foot 10 inches



GEOMETRY:
Form generclizations and validate conclusions, about properties of geometric shapes.

(2006= #21, 27)
21. A circle is inscribed inside of a square,

where the circle touches all four sides of

the square, as shown below. fan wants {0
calculate the ratio of the area of the square to
the area of the circle. She knows that the area
of the circle = 7. She determines that the
ratio = 4: 7. Why is that the case?

N

Lo ]

A. A side of the square = the radius. Thus,
the area of the square = 1
*B. A side of the square = 2 times the radius.
Thus, the area of the square = 4,

C. A side of the square = 4 times the radius,
Thus the area of the square = 16r°.

D. A side of the square = — the radius.

N

i
Thus, the area of the square = 7 I
. 4

long the dotted line and reassembled as shown below ir_a

27. The rectangular ﬁgme shown in Figure 1 iscuta

Figure 2.

Figure 1 Figure 2
Which statement about the areas and perimeters of Figures 1 and 2 is true?

al to the area of Figure 2, and the perimeter of Figure 1 is equal to the

A. Thearea of Figure 1 is equ
perimeter of Figure 2.
The area of Figure | is equal lo the area of Figure 2. and the perimeter of Figure 2 is grealer than the

*B.
perimeter of Figure 1.
C.  The area of Figure | is greater than the area of Fi Llitt _and the perimeter of Figure 1 is greater than

the perimeter of Figure 2.
han the area of Figure 2, and the perimeter of Figure 118 equal to ¢

0. The area of Figure 1 is greater the
perimeter of Figure 2.


















































































































