OGT Mathematics—Grade 10
March 2006 Released Test Questions
Item Analysis


	Number, Number Sense, and Operations


	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	NNS 5.5
	Recognize and identify perfect squares and their roots.
	33

B
	[image: image1.png]Which number is not a perfect square?
A. 729

B 1,280
C. 3,600
D. 5329




	61%

A=19%

C=4%

D=16%
	
	

	NNS 8.1


	Use scientific notation to express large numbers and small numbers between 0 and 1.


	26

D
	[image: image2.png]The power output of a nuclear reactor is
2.4 x 107 watts

Which number expresses the same value in
standard notation?

A. 2,400,000 watts
B 9.400,000 watts
C. 16,800,000 watts
D. 24,000,000 watts




	80%
	
	

	NNS 8.1

NNS 8.8
	Use scientific notation to express large numbers and small numbers between 0 and 1.

Add, subtract, multiply, divide and compare numbers written in scientific notation.


	43

C
	[image: image3.png]The area of Alaska is about 6 x 10° square miles.
The area of Rhode Island is about
1.5 x 10° square miles.

What is the difference between the area of
Alaska and the area of Rhode Island?

A. 4.5 x 10* square miles
B 4.5 x 10° square miles
C. 5.985 x 10° square miles
D

5985 x 10° square miles




	51%

A=31%

B=11%

D=7%

	
	

	Number, Number Sense, and Operations



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	NNS 8.2

NNS 7.3
	Recognize that natural numbers, whole numbers, integers, rational numbers and irrational numbers are subsets of the real number system.

Describe differences between rational and irrational numbers; e.g., use technology to show that some numbers (rational) can be expressed as terminating or repeating decimals and others (irrational) as non-terminating and non-repeating decimals.
	38

D
	[image: image4.png]If X is a real number, which statement is false?

A.

X may be both an integer and an even
number.

X may be both an integer and a rational
number.

X may be both a rational number and a
negative number.

X may be both a rational number and an
irrational number.





	56%

A=12%

B=12%

C=20%


	
	

	Number, Number Sense, and Operations



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	NNS 8.6

NNS 9.4
	Estimate, compute and solve problems involving rational numbers, including ratio, proportion and percent, and judge the reasonableness of solutions.

Demonstrate fluency in computations using real numbers.
	4

SA
	[image: image5.png]Adam was going to buy a new lawn mower from
Lawn Care Depot for $169, less a 10% discount.

He saw the same mower on sale at Tractors-R-Us.
Their mower originally cost $210 and was on sale

for L off.
3

In your Answer Document, determine the sale
price of the mower at each store. Show your work
or provide an explanation to support your
answer.

Identify which store would be the most
economical place to purchase the mower.




	2pt=39%

1.5pt=6%

1pt=14%

.5pt=4%

0pt=33%

NR=4%
	
	

	
	
	8

B
	[image: image6.png]Jerry is planning to buy a stereo system priced at
$840 through an installment plan. This plan
requires a down payment of $190 and 24 monthly
payments of $32.35.

How much more will Jerry pay for the stereo
system by using the installment plan rather than
paying cash?

A, $ 63.60
B. $126.40
C. §$253.60
D. $650.00




	82%


	
	

	
	
	36

B
	[image: image7.png]A local art museum charges admission to groups
according to the following rates.

Groups of fewer than 50 people are
charged a rate of $4.00/person.
Groups of 50 people or more are
charged a reduced rate of
$3.50/person.

How much money will a group of 49 people save

in admission costs if it can recruit one additional
member?

A $ 050

B. § 21.00

C. $175.00

D. $196.00




	73%

	
	

	Number, Number Sense, and Operations



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	NNS 10.1
	[image: image44.jpg]School
Improvement

Central
Ohio



Connect physical, verbal and symbolic representations of irrational numbers; e.g., construct √ 2 as a hypotenuse or on a number line. 
	23

B
	[image: image8.png]The figure shows four points on the number line.

R S T v
< e
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c. T
D. V




	78%


	
	

	Measurement



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	MEA 6.3b

MEA 7.5
	Estimate perimeter or circumference and area for circles, triangles and quadrilaterals, and surface area and volume for prisms and cylinders by:

b.    measuring attributes (diameter, side lengths, or heights) and using established formulas for circles, triangles, rectangles, parallelograms and rectangular prisms.

      Analyze problem situations involving measurement concepts, select appropriate strategies, and use an organized approach to solve narrative and increasingly complex problems.


	3

A
	[image: image9.png]Jennifer wants to close off a rectangular area in
her lawn so that she can leave her dog outside.

She buys enough fencing to close off 252 square
feet of lawn.

If the length of the enclosure is 21 feet, what is
the width?

A. 12 feet
B 14 feet
C. 231 feet
D. 273 feet





	87%


	
	

	
	
	30

D
	[image: image10.png]Artie constructed a decorative planter using ten
4-inch squares attached to a rectangular base as
shown below.

What is the volume of his planter?
A. 160 cubic inches
B. 192 cubic inches
C. 256 cubic inches
D

384 cubic inches





	50%

A=33%

B=7%

C=10%
	
	

	Measurement



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	MEA 7.4
	Solve problems involving proportional relationships and scale factors; e.g., scale models that require unit conversions within the same measurement system.
	7

A
	[image: image11.png]Alicia is 5 feet tall. She casts a shadow that
measures 6% feet long at the same time that a
sculpture in the park casts a shadow 12 feet long.

Which of the following is the approximate height
of the sculpture?

A. 9 feet
B 16 feet
C. 27 feet
D 78 feet




	78%


	
	

	Measurement



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	MEA 7.6

MEA 7.5
	Use strategies to develop formulas for finding area of trapezoids and volume of cylinders and prisms.

Analyze problem situations involving measurement concepts, select appropriate strategies, and use an organized approach to solve narrative and increasingly complex problems.
	34

SA
	[image: image12.png]The diagram below shows the dimensions of a
wall that needs to be painted. The door
represented by the shaded rectangle is not to be
painted.




[image: image13.png]5ft

3ft

7ft

22‘ﬂ

In your Answer Document, determine the area, to
the nearest square foot, of the wall that is to be
painted. Show your work or provide an
explanation for your answer.





[image: image14.png]For question 34, respond
completely in your Answer
Document. (2 points)





	2pt=20%

1.5pt=3%
1pt=7%

.5pt=6%

0pt=58%

NR=7%


	
	

	Measurement



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	MEA 8.10
	Use conventional formulas to find the surface area and volume of prisms, pyramids and cylinders and the volume of spheres and cones to a specified level of precision.
	13

C
	[image: image15.png]An aquarium is 60 centimeters long,
20 centimeters wide and 30 centimeters high.

What volume of water, in cubic centimeters, does
the aquarium contain if it is % full?

A 1,200 cm®
B. 11,000 cm®
C. 24,000 cm®
D. 36,000 cm®





	65%

A=7%

B=8%

D=19%


	
	

	Geometry and Spatial Sense



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	GSS 5.8
	Predict what three-dimensional object will result from folding a two-dimensional net, then confirm the prediction by folding the net.
	11

D
	[image: image16.png]The figure shows the net for a three-dimensional
object.

When folded, which object will this net produce?




	97%
	
	

	GSS 7.3a
	Use and demonstrate understanding of the properties of triangles. For example:

a. Use Pythagorean Theorem to solve problems involving right triangles.


	42

D
	[image: image17.png]The diagram below gives the lengths of all but
one side of pentagon ABCDE.
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S
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Q
3
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E 15cm b

What is the perimeter of pentagon ABCDE?
A. 39cm

B. 42cm
C. 43cm
D. 44cm





	46%

A=18%

B=7%

C=29%

	
	

	Geometry and Spatial Sense



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	GSS 7.5
	Apply properties of congruent or similar triangles to solve problems involving missing lengths and angle measures.
	12

A
	[image: image18.png]Jennifer is designing a quilt. The pattern for one
part is shown in the rectangle

D} ¢

6in.
Triangles ADC and EBF are similar AB=BC.

What is the length of EF?

A, 5in
B 6in
C. 10in.
D. 12in.




	64%

B=21%

C=8%

D=7%


	
	

	
	
	37

A
	[image: image19.png]AABC ~ ADEF.

37°

A Cc F

What is the measure of angle D?
A 37°

B. 45°
C. 53°
D. 74°




	68%

B=10%

C=13%

D=8%

	
	

	Geometry and Spatial Sense



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	GSS 8.2
	Recognize the angles formed and the relationship between the angles when two lines intersect and when parallel lines are cut by a transversal.
	25

C
	[image: image20.png]A worker painted stripes for spaces in a parking
lot. The worker first painted a center stripe that
marked the front of the parking spaces. Then he
painted parallel stripes marking the sides

Central
stripe

First side stripe

Last side stripe

Which angles will be congruent to angle 1 if all
the side stripes are parallel?

A. Z2and £3

B. Z2and 4Z5

C. Z3and 45

D. Z4and Z5




	68%

A=11%

B=12%

D=9%


	
	

	Geometry and Spatial Sense



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	GSS 8.4
	Represent and analyze shapes using coordinate geometry; e.g., given three vertices and the type of quadrilateral, find the coordinates of the fourth vertex.
	29

D
	[image: image21.png]Three vertices of a quadrilateral are (-1, -1),
(1, 2) and (5, 2)




[image: image22.png]> <

- N W s oo N ®

8 =7 =6 =5 -4 -3 -2 -1 123456738

When used as the last vertex, which point would
make the quadrilateral a trapezoid?

A.

B
C
D

3.0
3. -2)
(=5, 0)

7.1




	71%


	
	

	Geometry and Spatial Sense



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	GSS 9.3
	Analyze two-dimensional figures in a coordinate plane; e.g., use slope and distance formulas to show that a quadrilateral is a parallelogram. 


	40

ER
	[image: image23.png]Triangle ABC is shown on the graph.

y
A
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n
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9
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In your Answer Document, show that the segment
connecting the midpoints of AB and BC is
parallel to AC and one-half its length. Show your
work or provide an explanation for your answer.





	4pt=3%

3.5pt-1%

3pt=1%

2.5pt=1%

2pt=5%

1.5pt=2%

1pt=10%

.5pt=5%

0pt=60%

NR=13%


	
	

	Patterns, Functions, and Algebra



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	PFA 8.2

PFA 9.2
	Generalize patterns and sequences by describing how to find the nth term.

Generalize patterns using functions or relationships (linear, quadratic and exponential), and freely translate among tabular, graphical and symbolic representations.
	15

D
	[image: image24.png]The first five rows of a number array are shown
below.

Row 1 1
Row 2 2 3
Row 3 4 5 6
Row 4 7 8 9 10
Row 5 11 12 13 14 15

What is the sum of the numbers in row 8?

A 175
B. 224
C. 231
D. 260




	75%


	
	

	PFA 8.6
	Describe 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 and y-intercept in real-world problems.
	24

B
	[image: image25.png]The graph, as shown, represents the amount of
money Sarah can earn at her part-time job.

Sarah’s Pay
y
100 4

80 ;
60

40
20

Money Earned
(Dollars)

> X
2 4681012
Hours Worked

Which of the following equations best represents
the relationship between Sarah’s pay and the
hours she works?

A y=4x

B y = 6.5x

C. y=4x+10
D. y=65x+10




	49%

A=12%

C=26%

D=12%
	
	

	Patterns, Functions, and Algebra



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	PFA 8.6


	Describe 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 and y-intercept in real-world problems.
	41

B
	[image: image26.png]Jessica participated in a walk-a-thon to raise
money for a local charity. She began walking at
a rate of 3 miles per hour. The graph represents
her distance walked as a function of time.

Jessica’s Walk

m
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5 7
831/
22 Vi
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If Jessica had walked at an average rate of
2 miles per hour, which of the following
accurately illustrates how this graph would
appear, using the same scale?

A B.

m m
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93 23
=2 =2

1 1
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	73%


	
	

	Patterns, Functions, and Algebra



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	PFA 8.8
	Write, simplify and evaluate algebraic expressions (including formulas) to generalize situations and solve problems.
	1

B
	[image: image27.emf]
	75%
	
	

	PFA 9.2
	Generalize patterns using functions or relationships (linear, quadratic and exponenetial), and freely translate among tabular, graphical and symbolic.
	6

C
	[image: image28.emf]
	69%

A=5%

B=17%

D=8%


	
	

	Patterns, Functions, and Algebra



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	PFA 9.3
	Describe problem situations (linear, quadratic and exponential) by using tabular, graphic and symbolic representations
	28

SA
	[image: image29.emf]
	2pt=14%

1.5 pt=3%
1pt=63%

.5pt=2%

0pt=14%

NR=4%


	
	

	PFA 9.9
	Solve and interpret the meaning of 2 by 2 systems of linear equations graphically, by substitution and by elimination, with and without technology. 
	10

SA
	[image: image30.png]Mrs. Foyle told Yolanda that her test had

38 problems worth a total of 100 points. Each test
problem is worth either 5 points or 2 points.
Yolanda wanted to determine how many 2-point
and how many 5-point questions are on the test.

In your Answer Document, determine how many
questions of each point-value are on the test.
Show your work or provide an explanation to
support your answer.





	2pt=46%

1.5pt=5%

1pt=3%

.5pt=1%

0pt=40%

NR=5%
	
	

	Patterns, Functions, and Algebra



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	PFA 9.10
	Solve quadratic equations with real roots by factoring, graphing, using the quadratic formula and with technology. 
	32

A
	[image: image31.png]Which equation is equivalent to
x* = 100x + 2,400 = 0?

A (x-40)(x - 60) = 0
B.  (x-30)(x - 80) =0
C. (x+20)(x - 120) =0
D. (x+20)(x +120) = 0




	43%

B=14%

C=29%

D=14%


	
	

	Data Analysis and Probability



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	DAP 7.3
	Analyze a set of data by using and comparing combinations of measures of center (mean, mode, median) and measures of spread (range, quartile, interquartile range), and describe how the inclusion or exclusion of outliers affects those measures.
	35

D
	[image: image32.png]A video game company reports the sales of
video games for the first 11 months

Monthly Sales of Video Games
Month Sales (in millions)

1 4.5

5.2

4.7

4.6

5.2

4.7

5.6

5.3

4.8

5.2

4.8

Zlo|o|e|~|o|o|n|w|n

The company’s goal is to sell an average of
5 million games per month

What is the minimum number of video games the
company must sell in the 12th month to meet its
goal?

A. 48
B. 5.0
C. 5.2
D. 54





	50%

A=14%

B=22%

C=13%


	
	

	
	
	44

C
	[image: image33.png]In 1993, the median age of brides in Ohio was
27.0 years and the median age of grooms was
28.9 years.

Based on this information, which of the following
statements must be true?

A. Most brides were 27 years old.
B The youngest groom was 28.9 years old.

C. Half of the grooms were 28.9 years old or
older.

D. All the grooms were older than the brides
were




	44%

A=32%

B=3%

D=21%
	
	

	Data Analysis and Probability



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	DAP 8.1
	Use, create and interpret scatterplots and other types of graphs as appropriate.
	2

D
	[image: image34.png]A scientist is studying the effect of rainfall on the
height of a certain species of sunflower. The
scatterplot shows the results.

Sunflower Experiment

ht of Sunflower (feet)
— M WA OO N®OO
.
.
.

‘v 05 10 15 20 25 30 35 400 %

Average Weekly Rainfall (centimeters)




[image: image35.png]What conclusion do the data support?

A.

This species of sunflower will not grow over
7 feet high.

With over 4.0 centimeters of rain per week,
this species of sunflower will grow over
12 feet high.

If the rainfall is less than 2 centimeters, then
this species of sunflower can still reach its
maximum height.

This species of sunflower grows tallest when
there are between 2.5 and 3 centimeters of
rain per week.




	93%


	
	

	Data Analysis and Probability



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	DAP 8.1
	Use, create and interpret scatterplots and other types of graphs as appropriate.
	27

C
	[image: image36.png]The scatterplot below indicates the number of sit-
ups and push-ups completed by each student in
Mr. Jenkin's physical education class

Fitness Test Results

60 .
S 55 + 0 -
2 50-fe .
2
5 45— . e .
8 40+ .
E s+ .
= 30

.
251 e ..

10 15 20 25 30 35 40 45 50

Number of Push-ups

If Mary did 35 push-ups, approximately how many
sit-ups did she complete?

A. 30
B. 35
C. 45




	82%


	
	

	Data Analysis and Probability



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	DAP 8.2
	Evaluate different graphical representations of the same data to determine which is the most appropriate representation for an identified purpose; e.g., line graph for change over time, circle graph for part-to-whole comparison, scatterplot for relationship between two variants.
	9

B
	[image: image37.png]Which graphical representation would be most
useful in comparing the change in average
earnings of male employees versus average
earnings of female employees over the course of
a 50-year period?

A. circle graph

B double line graph
C. box-and-whisker plot
D

back-to-back stem-and-leaf plot




	85%


	
	

	DAP 8.4
	Compare two sets of data using measures of center (mean, mode, median) and measures of spread (range, quartiles, interquartile range, percentiles).
	22

SA
	[image: image38.png]. The following table contains math contest scores
of two teams in a high school math contest.

High School Math Contest Scores

Team A Team B
90 87
85 100
87 87
83 78
80 78

In your Answer Document, calculate the mean
and median for each team. Determine which
team scored better in the contest by comparing
these measures.




[image: image39.png]For question 22, respond
completely in your Answer
Document. (2 points)





	2pt=48%

1.5pt=4%

1pt=23%

.5pt=4%

0pt=18%

NR=3%


	
	

	Data Analysis and Probability



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	DAP 9.7
	Use counting techniques and the Fundamental Counting principle to determine the total number of possible outcomes for mathematical situations. 
	31

C
	[image: image40.png]Marty bought 4 new books today. He plans to
read 2 of these while on vacation. How many
combinations of 2 books from the group of

4 books could he choose to read?

A. 2
B 4
C. 6
D. 12




	58%

A=10%

B=11%

D=22%
	
	

	
	
	39

C
	[image: image41.png]A large corporation uses a telephone chain to
notify employees of company closings due to
bad weather. The plant manager calls 5 people
in the first round of the telephone chain. Each of
those people calls 5 other people in the second
round of the telephone chain. If the pattern
continues, how many employees are called in
the 4th round of the telephone chain?

A 125
B. 126
C. 625
D. 626




	68%

A=21%

B=5%

D=6%


	
	

	Data Analysis and Probability



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	DAP 9.10
	Use theoretical and experimental probability, including simulations or random numbers, to estimate probabilities and to solve problems dealing with uncertainty; e.g., compound events, independent events, simple dependent events. 
	5

B
	[image: image42.png]Teresa is playing a new board game. She must
spin the spinner twice and get the same number
both times in order to place her piece on the
board. The diagram below shows the result of her
first spin. Each number on the spinner has an
equal chance of occurring.

What is the probability that Teresa’s next spin will
allow her to move her piece onto the board?

AL
16
. 1
7
c. 1
2
p. 2
1




	86%


	
	

	Data Analysis and Probability



	Code
	Grade Level Indicator
	Ques #

w/

Answer
	Question
	State

%

 Correct
	District

%

Correct
	Building

% 

Correct

	DAP 9.10
	Use theoretical and experimental probability, including simulations or random numbers, to estimate probabilities and to solve problems dealing with uncertainty; e.g., compound events, independent events, simple dependent events. 
	14

C
	[image: image43.png]Jack has a box with 10 unlabeled computer
CD-ROMs. He knows that 2 are music CDs, 3 are
game CDs, and 5 are picture CDs.

Jack randomly selects a CD from the box. Which
value represents the probability that the selected
CD is a music or picture CD?

AL
10
. 2
10
c. L
10

o
ola




	85%
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