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Mathematics Chart
LENGTH

Metric Customary

1 kilometer = 1000 meters 1 mile = 1760 yards

1 meter = 100 centimeters 1 mile = 5280 feet

1 centimeter = 10 millimeters 1 yard = 3 feet

1 foot = 12 inches

CAPACITY AND VOLUME

Metric Customary

1 liter = 1000 milliliters 1 gallon = 4 quarts

1 gallon = 128 fluid ounces

1 quart = 2 pints

1 pint = 2 cups

1 cup = 8 fluid ounces

MASS AND WEIGHT

Metric Customary

1 kilogram = 1000 grams 1 ton = 2000 pounds

1 gram = 1000 milligrams 1 pound = 16 ounces

TIME

1 year = 365 days

1 year = 12 months

1 year = 52 weeks

1 week = 7 days

1 day = 24 hours

1 hour = 60 minutes

1 minute = 60 seconds

Continued on the next page

Metric and customary rulers can be found on the separate Mathematics Chart.

Texas Assessment 
of Knowledge and Skills
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Mathematics Chart
Perimeter rectangle P = 2l + 2w or    P = 2(l + w)

Circumference circle C = 2πr or    C = πd

Area rectangle A = lw or    A = bh
triangle A =     bh or    A = 

trapezoid A =     (b1 + b2)h or    A = 

regular polygon A =     aP

circle A = πr 2

P represents the Perimeter of the Base of a three-dimensional figure.

B represents the Area of the Base of a three-dimensional figure.

Surface Area cube (total) S = 6s 2

prism (lateral) S = Ph
prism (total) S = Ph + 2B

pyramid (lateral) S =     Pl

pyramid (total) S =     Pl + B

cylinder (lateral) S = 2πrh
cylinder (total) S = 2πrh + 2πr 2 or  S = 2πr(h + r)
cone (lateral) S = πrl
cone (total) S = πrl + πr 2 or   S = πr(l + r)
sphere S = 4πr 2

Volume prism or cylinder V = Bh

pyramid or cone V =     Bh

sphere V =     πr 3

Special Right Triangles 30°, 60°, 90° x, x√
__
3, 2x

45°, 45°, 90° x, x, x√
__
2

1
2

1
3
4
3

bh
2

1
2

(b1 + b2)h
2

Pythagorean Theorem a 2 + b 2 = c 2

Distance Formula d = √ (x2 − x1) 2 + (y2 − y1) 2

Slope of a Line m =      

Midpoint Formula M =  ( ,            )
Quadratic Formula x =

Slope-Intercept Form of an Equation y = mx + b

Point-Slope Form of an Equation y − y1 = m(x − x1)

Standard Form of an Equation Ax + By = C

Simple Interest Formula I = prt

y2 − y1

x2 − x1

x1 + x2

2
y1 + y2

2

− b ± √b 2 − 4ac
2a

1
2

1
2

1
2
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SAMPLE A SAMPLE B

Find the slope of the line 2y = 8x − 3.

A −

B 4

C 8

D Not here

3
2

Janice uses a rectangular box to store her art
supplies. The dimensions of the rectangular 
box are 22.5 inches by 14 inches by 11.5 inches.
What is the volume of this box in cubic inches?

Record your answer and fill in the bubbles on 
your answer document. Be sure to use the 
correct place value.

DIRECTIONS

Read each question. Then fill in the correct
answer on your answer document. If a
correct answer is not here, mark the letter
for “Not here.”
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1 The drawings below show the left-side, front, and top views of a three-dimensional structure built with
identical cubes.

Which of the following 3-dimensional structures is best represented by these views?

A C

B D

Front
Righ

t

Front

Righ
t

Front

Righ
t

Front

Righ
t

Left-side view Front view Top view
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6 Dante has 5 times as many marbles as Kenny.

Juan has as many marbles as Dante. If

Kenny has 30 marbles, how many marbles

does Juan have?

F 6

G 50

H 2

J 18

1
3

5 Millie entered her dog in a dog show. Her dog
got a score of 64. Which measure of data can
Millie use to determine whether her dog’s
score was in the top half of all scores at the
show?

A Median

B Mode

C Mean

D Range

4 The original function y = x + 4 is graphed on

the same grid as the new function y = x + 4.

Which of the following statements about these

graphs is true?

F The graph of the original function is
steeper than the graph of the new
function.

G The graph of the original function is
parallel to the graph of the new function.

H The graphs intersect at (4, 0).

J The graphs intersect at (0, 4).

5
2

2
5

3 Chantelle won 9 of 15 tennis games she
played. At this rate, which of the following is
the best prediction of the number of tennis
games she will win out of her next 12 games?

A 4

B 7

C 11

D 6

2 Which point on the grid below best represents

(−4 , 7)?

F Point R

G Point S

H Point T

J Point U

1
2

y

x

–5

–4

–6

–7

–8

–9

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

–1 1–2–3–4–5–6–7–8–9 2 3 4 5 6 7 8 9

T

U

S

R
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7 The graph below shows the relationship between the value of a car in dollars and the age of the car in
years.

According to the graph, which of the following statements appears to be true?

A The value of the car decreased by $1,000 per year.

B The value of the car decreased by $2,000 per year.

C The value of the car decreased more from Year 9 to Year 10 than in any other year.

D The value of the car decreased more from Year 0 to Year 1 than in any other year.

Value of a Car

Age
(years)

2

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

20,000

0 4 6 8 10

V
al

ue
(d

ol
la

rs
)

v

a
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10 Which expression is equivalent to 
−7(x − 2) + 5(3 − x) − 4x?

F −16x + 1

G −16x + 29

H −2x + 1

J −12x + 13

9 Josh earns money by washing cars in his
neighborhood. He spent $215 on supplies and
charges $15 for each car washed. Josh’s 
profit, p, can be represented by the function 
p = 15n − 215, where n represents the number
of cars that Josh washes. What is the
minimum number of cars Josh must wash to
make a profit?

A 14

B 29

C 15

D Not here

8 A sphere with a diameter of 6x centimeters is
shown below.

Which of the following expressions best
represents the volume of this sphere in cubic
centimeters in terms of π?

F π(3x) 3

G π(6x) 3

H 4π(3x) 2

J 4π(6x) 2

4
3

4
3

6x cm
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11 The drawing below shows three squares joined at their vertices to form a right triangle.

What is the area of the shaded square?

A 3529 ft 2

B 1079 ft 2

C 6889 ft 2

D 169 ft 2

48 ft

35 ft



Page 13 GO ON

14 A salesperson’s commission, c, is 6% of her
total sales, s. Which function best represents
the salesperson’s commission?

F c = 0.06s

G c = s + 0.06

H c = s + 0.06s

J c = ( )(100)6
s

13 Kara claims that the expression x 2 + 1 results
in an even number for all integer values of x.
Which value of x shows that Kara’s claim is
incorrect?

A x = 5

B x = −3

C x = 0

D x = −1

12 The graph of ΔRST is shown below.

If ΔRST is reflected across the line y = 3,
which of the following ordered pairs best
represents point T′?

F (−4, 8)

G (−4, 2)

H (10, −2)

J (4, −2)

y

x

–5

–4

–6

–7

–8

–9

–10

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

10

–1 1–2–3–4–5–6–7–8–9–10 2 3 4 5 6 7 8 9 10

R

T

S

y = 3
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15 Trapezoid PQRS is similar to trapezoid TUVW.

What is the height of the larger trapezoid?

A 19 ft

B 16 ft

C 12 ft

D 20 ft

4
5

1
5

32 ft
W

VU

T
20 ft

Q R

SP

12 ft

10 ft
8 ft
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17 If today is Tuesday, what day of the week will
it be 100 days from today?

A Tuesday

B Wednesday

C Thursday

D Friday 

16 How does the graph of y = 3x 2 − 5 compare with the graph of y = 3x 2 + 8?

F The graph of y = 3x 2 − 5 is 3 units above the graph of y = 3x 2 + 8.

G The graph of y = 3x 2 − 5 is 13 units below the graph of y = 3x 2 + 8.

H The graph of y = 3x 2 − 5 is 3 units to the right of the graph of y = 3x 2 + 8.

J The graph of y = 3x 2 − 5 is 13 units to the left of the graph of y = 3x 2 + 8.
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18 A county commissioner surveyed the farmers in her county about the crops they grow. The results of the
survey are shown below.

• A total of 13 farmers grow cotton.

• A total of 14 farmers grow wheat.

• A total of 20 farmers grow corn.

Some farmers in the list above grow more than 1 crop. Exactly 3 of the farmers in the list above said
that they grow all 3 crops. Which of the following Venn diagrams could not represent this situation?

F H

G J

Cotton

WheatCorn

15 8
3

3

5

32

Cotton

WheatCorn

10 3
4

3

3

43

Cotton

WheatCorn

6 5
6

3

5

05

Cotton

WheatCorn

6 3
7

3

5

14

19 In the equation 6.5x + 1.4y = 59, what is the
value of x when y = 5?

Record your answer and fill in the bubbles on
your answer document. Be sure to use the
correct place value.
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22 If y varies directly with x, and y is 84 when 
x is 16, which of the following represents this
situation?

F y = 100x

G y = x

H y = 68x

J y = x4
21

21
4

21 If the diameter of a circle is dilated by a scale
factor of 0.6, what will be the effect on the
circle’s circumference?

A The circumference will be 0.3 times as
large.

B The circumference will be 0.36 times as
large.

C The circumference will be 1.88 times as
large.

D The circumference will be 0.6 times as
large.

20 The function graphed below shows a
relationship between x and y.

Which of the following relationships can best
be represented by this graph?

F The total number of gallons of gas left in a
gas tank, y, based on x, the total number
of miles driven

G The total cost of a shipment of jeans, y,
based on x, the number of jeans in the
shipment

H The total amount of hourly earnings, y,
based on x, the total number of hours
worked

J The total number of pounds of flour 
used, y, based on x, the total number of
loaves of bread baked

y

x
0



25 Martina designed a painting for art class, as
shown in the drawing below. Her design
contains 4 circles on a square canvas. Each
circle has a radius of 6 inches. The circles
touch the edges of the canvas and each other,
as shown below.

The shaded section of Martina’s design will be
painted black. Which is closest to the area
that will be painted black?

A 124 in. 2

B 463 in. 2

C 308 in. 2

D 116 in. 2

6 in.

24 The manager of a day-care center wants to

serve pint of milk to each of the 48 children

at the center each day. She can buy the milk

in -pint cartons for $0.35 each, or she can

buy 1-gallon containers of milk for $3.26 each.

Which of these best represents how much the

manager will save on milk each day if she

buys the milk in 1-gallon containers?

F $9.78

G $2.76

H $7.02

J $2.91

1
2

1
2

23 Which of the following inequalities best
describes the graph shown below?

A y ≤ − x − 8

B y ≤ − x − 2

C y ≥ − x − 8

D y ≥ − x − 21
4

1
4

1
4

1
4

y

x

–5

–4

–6

–7

–8

–9

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

–1 1–2–3–4–5–6–7–8–9 2 3 4 5 6 7 8 9
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28 Point S and point T are located on the same
coordinate plane. Both the x-coordinate and
the y-coordinate for point S are negative. Both
the x-coordinate and the y-coordinate for
point T are positive. Which statement about
the line containing points S and T must be
true?

F The graph of the line has a negative slope.

G The graph of the line has a positive slope.

H The graph of the line has a negative 
y-intercept.

J The graph of the line has a positive 
y-intercept.

27 Which of the following problems can be solved
using the equation 5x + 35 = 50?

A Tamara borrowed $50 from a friend. The
friend charged her 5% simple interest per
month for x months. If Tamara pays her
friend $5 per month, after how many
months will Tamara owe her friend $35?

B It took Kyla 5 hours to ride her bike 
35 miles. If Kyla continued riding at this
same rate, how many hours, x, would it
take her to ride 50 miles?

C Akashi made x deposits of $5 each into his
bank account. Then he withdrew $35. If
he had $50 in his account, how many
deposits did he make?

D Marcus purchased a new shirt for $35 and
5 pairs of socks for x dollars a pair.
Marcus spent a total of $50. How much
did each pair of socks cost?

26 A quadratic function is given below.

f(x) = 3x 2 − x + 6

What is f(2)?

F 40

G 28

H 16

J 4



29 The two identical rectangular doors of a barn have glass panes in the top half, and each bottom half is
made of solid wood, as shown below.

Which of the following measurements is closest to x, the length of the diagonal brace on the bottom half
of each door?

A 6 ft

B 11 ft

C 8 ft

D 5 ft1
2

1
2

10 ft

12 ft

x
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32 The volume of a cube is 125x 3y 3 cubic units,
and the area of its base is 25x 2y 2 square units.
What is the length of an edge of the cube in
units if x > 0 and y > 0?

F units

G 5x 5y 5 units

H 5xy units

J 100xy units

5
xy

31 There are 8 sixth-grade classes and 195 sixth-
grade students at Edison Middle School. The
equation 8s = 195 can be used to determine 
s, the mean number of students per class.
Based on the solution s = 24.375, which of the
following statements could be true?

A There are 5 sixth-grade classes with 
24 students each and 3 sixth-grade classes
with 25 students each.

B There are 7 sixth-grade classes with 
24 students each and 1 sixth-grade class
with 25 students.

C There are 8 sixth-grade classes with 
25 students each.

D There are 8 sixth-grade classes with 
24 students each.

30 Which point on the grid below satisfies the
conditions x > −2 and y ≤ 3?

F (−5, 2)

G (5, −3)

H (2, 4)

J (−3, −2)

y

x

–5

–4

–6

–7

–8

–9

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

–1 1–2–3–4–5–6–7–8–9 2 3 4 5 6 7 8 9



33 The net of a rectangular prism is shown below.

What is the total surface area of the
rectangular prism represented by this net?

A 114.70 cm 2

B 150.88 cm 2

C 105.00 cm 2

D 119.88 cm 2

7.4 cm

5 cm

5 cm

3.1 cm

3.1 cm
3.1 cm

3.1 cm

36 Which expression is equivalent to 3 times the
sum of x squared and 7?

F 3x 2 + 7

G (3x + 7) 2

H 3(x + 7) 2

J 3(x 2 + 7)

35 If y is a function of x in y = x + 3, which of

the following statements is true?

A The independent variable, y, is 3 more

than the dependent variable, x.

B The dependent variable, y, is 3 more than

the independent variable, x.

C The independent variable, x, is 3 more

than the dependent variable, y.

D The dependent variable, x, is 3 more than

the independent variable, y.1
2

1
2

1
2

1
2

1
2

34 Carmen received a $0.25 raise in her hourly
pay rate. Her first paycheck after the raise
showed a total pay of $308 for 40 hours of
work. Which method can be used to determine
what Carmen’s hourly pay rate was before the
raise?

F Subtract 0.25 from 40 and then divide 308
by this difference 

G Divide 308 by 40 and then add 0.25 to this
quotient

H Multiply 0.25 by 40 and then divide 308
by this product

J Divide 308 by 40 and then subtract 0.25
from this quotient
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38 Mr. Sylvester bought gardening supplies for
$79.75, not including tax. If the tax rate was
8%, what was the total cost of these gardening
supplies, including tax?

F $86.13

G $73.37

H $87.75

J Not here

37 The table below shows ordered pairs of a linear function.

What are the x- and y-intercepts for the graph of this linear function?

A x-intercept: (−6, 0)

y-intercept: (0, 9)

B x-intercept: (0, −6)

y-intercept: (9, 0)

C x-intercept: (0, 9)

y-intercept: (−6, 0)

D x-intercept: (9, 0)

y-intercept: (0, −6)

y

x

–5

–4

–6

–7

–8

–9

–10

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

10

–1 1–2–3–4–5–6–7–8–9–10 2 3 4 5 6 7 8 9 10

x y

–6

–3

3

6

–10

–8

–4

–2



41 A student tried to solve the following equation
but made a mistake.

Step 1: 9 − 5(2x + 1) = −28

Step 2: 4(2x + 1) = −28

Step 3: 8x + 4 = −28

Step 4: 8x = −32

Step 5: x = −4

In which step did the mistake first appear?

A Step 2

B Step 3

C Step 4

D Step 5

40 If the graph of y = x 2 − 1 is translated up 

4 units, which of the following equations

represents the resulting graph?

F y = 3x 2 − 4

G y = x 2 + 3

H y = 3x 2 + 4

J y = x 2 − 53
4

3
4

3
4

39 Use the ruler on the Mathematics Chart to measure the side lengths of rectangle PQRS and 
rectangle P′Q′R′S′ to the nearest 0.1 centimeter.

Which of the following is closest to the scale factor used to dilate rectangle PQRS to create 
rectangle P′Q′R′S′?

A 0.625

B 1.6

C 0.525

D 2.0

P Q

RS

P' Q'

R'S'
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45 A company designed a new label to completely

cover the lateral surface area of a cylindrical

can without any overlap. The can is 5 inches

tall and 3 inches in diameter. Which of the

following is closest to the area of this new

label?

A 52 in. 2

B 160 in. 2

C 104 in. 2

D 66 in. 2

1
2

44 Tyler wants to buy a video-game system for
$375. He can pay for the system in 12 months
if he pays $75 now and $25 each month. How
will the number of monthly payments be
affected if Tyler pays $75 now and $30 each
month?

F He will make 10 fewer monthly payments.

G He will make 2 fewer monthly payments.

H He will make 3 fewer monthly payments.

J He will make 5 fewer monthly payments.

43 What is the parent function of the graph shown
on the grid below?

A y = −x

B y = −x 2

C y = x

D y = x 2

y

x

–5

–4

–6

–7

–8

–9

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

–1 1–2–3–4–5–6–7–8–9 2 3 4 5 6 7 8 9

42 Desmond wants to take guitar lessons. The
one-time registration fee is $60, and each
lesson costs $40. Which of the following
inequalities can Desmond use to determine 
x, the number of lessons he can take if he
wants to spend no more than c dollars?

F 60x + 40x ≤ c

G 60 + 40x ≤ c

H 60x + 40x ≥ c

J 60 + 40x ≥ c



47 Which expression represents the area of a
rectangle with sides measuring x 2y and 2xy 2 ?

A 2x 3y 3

B 2x 2y 2

C 4x 4y 3

D 4x 3y 4

46 Which graph best represents the function y = 0.8x + 1.4?

F H

G J

y

x

–5

–4

–6

–7

–8

–9

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

–1 1–2–3–4–5–6–7–8–9 2 3 4 5 6 7 8 9

y

x

–5

–4

–6

–7

–8

–9

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

–1 1–2–3–4–5–6–7–8–9 2 3 4 5 6 7 8 9

y

x

–5

–4

–6

–7

–8

–9

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

–1 1–2–3–4–5–6–7–8–9 2 3 4 5 6 7 8 9

y

x

–5

–4

–6

–7

–8

–9

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

–1 1–2–3–4–5–6–7–8–9 2 3 4 5 6 7 8 9
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51 A school principal ordered 100 pizzas for a
total of $1255. Cheese pizzas cost $11.50 each,
and pepperoni pizzas cost $13.00 each. Which
of the following systems of linear equations
can be used to determine c, the number of
cheese pizzas the principal ordered, and p, the
number of pepperoni pizzas the principal
ordered?

A c + p = 100
13c + 11.50p = 1255

B c − p = 100
13c + 11.50p = 1255

C c + p = 100
11.50c + 13p = 1255

D c − p = 100
11.50c + 13p = 1255

50 David wants to spread wildflower seeds in a
rectangular field that is 60 feet wide and 
70 feet long. Each package of wildflower seeds
covers about 175 square feet and costs $6.95.
Which of the following amounts is closest to
the total cost of the wildflower seeds David
needs for this field?

F $24.00

G $170.00

H $604.00

J $310.00

49 Celeste made a model of her grandfather’s
fishing boat using a scale where 2 inches
represents 3 feet. Her grandfather’s actual
boat is 28 feet long. What is the length of
Celeste’s model boat?

A 4 in. 

B 18 in.

C 22 in.

D 42 in.

2
3

2
3

48 The table shows values for the independent
and dependent quantities in a functional
relationship.

Which function best represents this
relationship?

F f(x) = x + 8

G f(x) = x − 8

H f(x) = 8 – x

J f(x) = −8 − x

Independent
Quantity

Dependent
Quantity

0

1

2

3

4

8

7

6

5

4
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Page 28

BE SURE YOU HAVE RECORDED ALL OF YOUR ANSWERS

ON THE ANSWER DOCUMENT.

52 The graph below shows the 2004 average yearly earnings of people at least 18 years old according to
the highest degree they have earned.

According to the graph, which of the following statements is true?

F In 2004 a person with an associate’s degree earned more than twice as much as a person with a
high school diploma.

G In 2004 a person with a high school diploma earned about $9,000 more than a person with only
some high school.

H In 2004 a person with a doctoral degree earned less than 3 times as much as a person with a high
school diploma.

J In 2004 a person with a high school diploma earned $100,000 less than a person with a professional
degree.
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Texas Assessment of Knowledge and Skills - Answer Key

Grade: 09
Subject: Mathematics
Administration: April 2009

The letter A indicates that the
student expectation listed is from the
Algebra I TEKS.

Item Correct Objective Student
Number Answer Measured Expectations

Copyright © 2009, Texas Education Agency. All rights reserved. Reproduction of all or portions of this work is
prohibited without express written permission from the Texas Education Agency.

01 D 07 8.7 (A)

02 F 06 8.7 (D)

03 B 09 8.11 (B)

04 J 03 A.6 (C)

05 A 09 8.12 (A)

06 G 10 8.14 (C)

07 D 01 A.1 (E)

08 F 08 8.8 (B)

09 C 04 A.7 (C)

10 G 02 A.4 (B)

11 A 07 8.7 (C)

12 F 06 8.6 (B)

13 C 10 8.16 (B)

14 F 01 A.1 (C)

15 C 08 8.9 (B)

16 G 05 A.9 (C)

17 C 10 8.14 (C)

18 J 09 8.12 (C)

19 8. 04 A.7 (B)

20 F 02 A.2 (C)

21 D 08 8.10 (A)

22 G 03 A.6 (G)

23 B 01 A.1 (D)

24 H 10 8.14 (A)

25 A 07 8.7 (B)

26 H 02 A.4 (A)

27 D 10 8.14 (C)

28 G 10 8.15 (A)

29 C 08 8.9 (A)

30 G 06 8.7 (D)

31 A 04 A.7 (C)

32 H 05 A.11 (A)

33 B 08 8.8 (A)

34 J 10 8.14 (C)

35 B 01 A.1 (A)

36 J 02 A.3 (A)

37 D 03 A.6 (E)

38 F 09 8.3 (B)

39 B 06 8.6 (A)

40 G 05 A.9 (C)

41 A 10 8.16 (B)

42 G 04 A.7 (A)

43 D 02 A.2 (A)

44 G 03 A.6 (F)

45 A 08 8.8 (C)

46 G 03 A.5 (C)

47 A 05 A.11 (A)

48 H 01 A.1 (B)

49 B 07 8.7 (B)

50 G 10 8.14 (B)

51 C 04 A.8 (A)

52 G 09 8.13 (B)



Grade 9 Mathematics

Objective 1:

Objective 2:

For a more complete description of the objectives measured, please refer to the Revised TAKS
Information Booklet for Grade 9 Mathematics at
http://www.tea.state.tx.us/student.assessment/taks/booklets/index.html.

(A.1) The student understands that a function represents a dependence of
one quantity on another and can be described in a variety of ways. The student is expected to

(A) describe independent and dependent quantities in functional relationships;

(B) [gather and record data and] use data sets to determine functional relationships between
quantities;

(C) describe functional relationships for given problem situations and write equations or
inequalities to answer questions arising from the situations;

(D) represent relationships among quantities using [concrete] models, tables, graphs, diagrams,
verbal descriptions, equations, and inequalities; and

(E) interpret and make decisions, predictions, and critical judgments from functional relationships.

(A.2) The student uses the properties and attributes of functions. The
student is expected to

(A) identify [and sketch] the general forms of linear ( and quadratic ( ) parent functions;

(B) identify mathematical domains and ranges and determine reasonable domain and range
values for given situations, both continuous and discrete;

(C) interpret situations in terms of given graphs [or create situations that fit given graphs]; and

(D) [collect and] organize data, [make and] interpret scatterplots (including recognizing positive,
negative, or no correlation for data approximating linear situations), and model, predict, and
make decisions and critical judgments in problem situations.

(A.3) The student understands how algebra can be used to express
generalizations and recognizes and uses the power of symbols to represent situations. The student
is expected to

(A) use symbols to represent unknowns and variables; and

(B) look for patterns and represent generalizations algebraically.

(A.4) The student understands the importance of the skills required to
manipulate symbols in order to solve problems and uses the necessary algebraic skills required to
simplify algebraic expressions and solve equations and inequalities in problem situations. The
student is expected to

)
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The student will describe functional relationships in a variety of ways.

Foundations for functions.

The student will demonstrate an understanding of the properties and attributes of
functions.

Foundations for functions.

Foundations for functions.

Foundations for functions.
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Grade 9 Mathematics (continued)

Objective 3:

Objective 4:

(A) find specific function values, simplify polynomial expressions, transform and solve
equations, and factor as necessary in problem situations;

(B) use the commutative, associative, and distributive properties to simplify algebraic
expressions; and

(C) connect equation notation with function notation, such as

(A.5) The student understands that linear functions can be represented in
different ways and translates among their various representations. The student is expected to

(A) determine whether or not given situations can be represented by linear functions; and

(C) use, translate, and make connections among algebraic, tabular, graphical, or verbal
descriptions of linear functions.

(A.6) The student understands the meaning of the slope and intercepts of the graphs
of linear functions and zeros of linear functions and interprets and describes the effects of changes
in parameters of linear functions in real-world and mathematical situations. The student is
expected to

(A) develop the concept of slope as rate of change and determine slopes from graphs, tables,
and algebraic representations;

(B) interpret the meaning of slope and intercepts in situations using data, symbolic
representations, or graphs;

(C) investigate, describe, and predict the effects of changes in and on the graph of ;

(D) graph and write equations of lines given characteristics such as two points, a point and a
slope, or a slope and

(E) determine the intercepts of the graphs of linear functions and zeros of linear functions from
                   graphs, tables, and algebraic representations;

(F) interpret and predict the effects of changing slope and -intercept in applied situations; and

(G) relate direct variation to linear functions and solve problems involving proportional change.

(A.7) The student formulates equations and inequalities based on linear functions,
uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. The
student is expected to

(A) analyze situations involving linear functions and formulate linear equations or inequalities
to solve problems;

(B) investigate methods for solving linear equations and inequalities using [concrete] models,
graphs, and the properties of equality, select a method, and solve the equations and
inequalities; and

= + 1 and ( ) = + 1.

-intercept;
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The student will demonstrate an understanding of linear functions.

Linear functions.

Linear functions.

The student will formulate and use linear equations and inequalities.

Linear functions.



Grade 9 Mathematics (continued)

Objective 5:

Objective 6:

Objective 7:

(C) interpret and determine the reasonableness of solutions to linear equations and inequalities.

(A.8) The student formulates systems of linear equations from problem situations,
uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. The
student is expected to

(A) analyze situations and formulate systems of linear equations in two unknowns to solve
problems.

(A.9) The student understands that the graphs of quadratic
functions are affected by the parameters of the function and can interpret and describe the effects
of changes in the parameters of quadratic functions. The student is expected to

(C) investigate, describe, and predict the effects of changes in on the graph of .

(A.11) The student understands there are situations modeled
by functions that are neither linear nor quadratic and models the situations. The student is
expected to

(A) use [patterns to generate] the laws of exponents and apply them in problem-solving
situations.

(8.6) The student uses transformational geometry to develop
spatial sense. The student is expected to

(A) generate similar figures using dilations including enlargements and reductions; and

(B) graph dilations, reflections, and translations on a coordinate plane.

(8.7) The student uses geometry to model and describe the
physical world. The student is expected to

(D) locate and name points on a coordinate plane using ordered pairs of rational numbers.

(8.7) The student uses geometry to model and describe the
physical world. The student is expected to

(A) draw three-dimensional figures from different perspectives;

(B) use geometric concepts and properties to solve problems in fields such as art and
architecture; and

Page 3

c y = ax + c

Linear functions.

The student will demonstrate an understanding of quadratic and other nonlinear
functions.

Quadratic and other nonlinear functions.

Quadratic and other nonlinear functions.

The student will demonstrate an understanding of geometric relationships and
spatial reasoning.

Geometry and spatial reasoning.

Geometry and spatial reasoning.

The student will demonstrate an understanding of two- and three-dimensional
representations of geometric relationships and shapes.

Geometry and spatial reasoning.
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Grade 9 Mathematics (continued)

Objective 8:

Objective 9:

(C) use pictures or models to demonstrate the Pythagorean Theorem.

(8.8) The student uses procedures to determine measures of three-dimensional figures.
The student is expected to

(A) find lateral and total surface area of prisms, pyramids, and cylinders using [concrete] models
                   and nets (two-dimensional models);

(B) connect models of prisms, cylinders, pyramids, spheres, and cones to formulas for volume of
these objects; and

(C) estimate measurements and use formulas to solve application problems involving lateral and
total surface area and volume.

(8.9) The student uses indirect measurement to solve problems. The student is expected
to

(A) use the Pythagorean Theorem to solve real-life problems; and

(B) use proportional relationships in similar two-dimensional figures or similar three-dimensional
figures to find missing measurements.

(8.10) The student describes how changes in dimensions affect linear, area, and
volume measures. The student is expected to

(A) describe the resulting effects on perimeter and area when dimensions of a shape are
changed proportionally; and

(B) describe the resulting effect on volume when dimensions of a solid are changed
proportionally.

(8.1) The student understands that different forms of
numbers are appropriate for different situations. The student is expected to

(B) select and use appropriate forms of rational numbers to solve real-life problems including
those involving proportional relationships.

(8.3) The student identifies proportional or non-
proportional linear relationships in problem situations and solves problems. The student is expected to

(B) estimate and find solutions to application problems involving percents and other proportional
relationships such as similarity and rates.

(8.11) The student applies concepts of theoretical and experimental
probability to make predictions. The student is expected to
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The student will demonstrate an understanding of the concepts and uses of
measurement and similarity.

Measurement.

Measurement.

Measurement.

The student will demonstrate an understanding of percents, proportional
relationships, probability, and statistics in application problems.

Number, operation, and quantitative reasoning.

Patterns, relationships, and algebraic thinking.

Probability and statistics.



Grade 9 Mathematics (continued)

Objective 10:

(A) find the probabilities of dependent and independent events; and

(B) use theoretical probabilities and experimental results to make predictions and decisions.

(8.12) The student uses statistical procedures to describe data. The
student is expected to

(A) select the appropriate measure of central tendency or range to describe a set of data and
justify the choice for a particular situation; and

(C) select and use an appropriate representation for presenting and displaying relationships
among collected data, including line plots, line graphs, [stem and leaf plots,] circle graphs,
bar graphs, box and whisker plots, histograms, and Venn diagrams, with and without the use
of technology.

(8.13) The student evaluates predictions and conclusions based on
statistical data. The student is expected to

(B) recognize misuses of graphical or numerical information and evaluate predictions and
conclusions based on data analysis.

(8.14) The student applies Grade 8 mathematics to
solve problems connected to everyday experiences, investigations in other disciplines, and
activities in and outside of school. The student is expected to

(A) identify and apply mathematics to everyday experiences, to activities in and outside of
school, with other disciplines, and with other mathematical topics;

(B) use a problem-solving model that incorporates understanding the problem, making a plan,
carrying out the plan, and evaluating the solution for reasonableness; and

(C) select or develop an appropriate problem-solving strategy from a variety of different types,
including drawing a picture, looking for a pattern, systematic guessing and checking, acting
it out, making a table, working a simpler problem, or working backwards to solve a problem.

(8.15) The student communicates about Grade 8
mathematics through informal and mathematical language, representations, and models. The
student is expected to

(A) communicate mathematical ideas using language, efficient tools, appropriate units, and
graphical, numerical, physical, or algebraic mathematical models.

(8.16) The student uses logical reasoning to make
conjectures and verify conclusions. The student is expected to

(A) make conjectures from patterns or sets of examples and nonexamples; and

(B) validate his/her conclusions using mathematical properties and relationships.
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Probability and statistics.

Probability and statistics.

The student will demonstrate an understanding of the mathematical processes
and tools used in problem solving.

Underlying processes and mathematical tools.

Underlying processes and mathematical tools.

Underlying processes and mathematical tools.
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