10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 6
Benchmark A
Spring 2009

A virus measures 0.000022 mm in length.

Which value expresses the length of the virus in
scientific notation?

A. 2.2x10%mm
B. 2.2x107°mm
C. 2.2x10°mm
D. 2.2x107 mm

Question 40
Benchmark A
March 2008

40. Selena was given five different cells to measure.
The table below shows Selena’s results.

Cell Sizes
Diameter of Cell in
Sample Number Type of Cell millimeters
1 Eschenclya coli 15x107°
bacterium
2 red blood cell 0.008
Haemophilus
3 Influenzae bacterium 0.0012
4 Bacilius megaferium 40x10°
bacterium
5 Sfaphylococqus 0.0009
aureus bacterium
In your Answer Document, write all of the )
measurements in scientific notation. For question 40, respond
completely in your Answer
Order the values from smallest to largest. Document. (2 points)
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10" Grade Mathematics Ohio Graduaion Test
Number, Number Sense and OperationsStandad

Question 18
Benchmark A
Spring 2003

The diameter of a pollen grain from a flower
can range from 0.0000004 inches to

0.00002 inches. Which of the following would
be an equivalent description of the range of
the diameters of pollen grains?

. 2
inches to —— inches

A. from
100, 000 1,000
4 . .
B. from ———— inches to inches
10,000,000 10,000

C. from4x 10%inchesto 2 x 107* inches
D. from4x 10”7 inchesto 2 x 107 inches

Question 8
Benchmark A
Spring 2004

Which expression represents 270,000 written in
scientific notation?

A. 270 x 10°
8 27 % 10°
C. 2.7x10°
D. 0.27 x 10°
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 26
Benchmark A
Spring 2006
26. The power outfput 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 watis
C. 16,800,000 watts
D. 24,000,000 waits
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 40
Benchmark A
Spring 2005

The diameter of the sun is 864,000 miles. How

can this value be expressed in scientific
notation?

A. 8.64 % 10°

B. 0.864 x10°
C. 86.4 x 10°
D. 8.64x107°

Question 19
Benchmark A
March 2007

Jupiter’s diameter is 88,640 miles. How is this
measurement expressed in scientific notation?
A. 8.864 x 10° miles

B. 0.864 x 10* miles

C. 8.864 x 10" miles

D. 88.64 x 10* miles
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Question 11
Benchmark B
Spring 2004

Which number is irrational?

A -2

J8
c. 3
o. 2
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Question 38

Benchmark B

Spring 2006

38. If X is a real number, which statement is false?

A

10/13/09

X may be both an integer and an even
numbaer.

X may be both an integer and a rational
numbaer.

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

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



10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 30
Benchmark C
Spring 2009

The value of x is even, and the value of y is odd.
Which expression will produce an even number?

A. x+ 2y
B. 2x+ vy
C. x2+ y?
D. (x+ y)?
Question 39
Benchmark C
Spring 2003

4

36

Which of these is equivalent to

1
A. -—
3 /
7
2
B. -
3
12
1
C. -—
3 J
12
1
D. —
9 J

10/1309 7



10" Grade Mathematics Ohio Graduaion Test
Number, Number Sense and OperationsStandad

Question 25
Benchmark C
Spring 2005

Under what circumstances will the product of
three numbers always be negative?

A. when at least one number is less than zero
B. when at least one number equals zero

C. when one number is greater than zero and
the other two are less than zero

D. when one number is less than zero and the
other two are greater than zero
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 2
Benchmark D
March 2008

On the number line point R represents the
square root of a number.

R

- | { | | | } { | | | |

} I | I | | fo— % B
0 1 2 3 4 5 6 7 8 9@ 10 1N 12 13 14 15

Which value could be the square of the
number represented by point R?

A. 137
B. 149
C. 165
D. 173

Question 33
Benchmark D
Spring 2003

On the number line below, which letter best
represents 470?

QIR

10/1309 9



10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 23
Benchmark D
Spring 2006
23. The figure shows four points on the number line.
R S T Vv
< el el e | e I»
0 5 10 15

Which point represents 272

A. R
B. §
c. T
D. V

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 42
Benchmark D
Spring 2003

Let x represent any number on the real number
line below.

S N N S N I N I S —
L L L L
5-4-3-2-10 123465

-

Which of these represents the distance, in units,

from xto 3?7

A |x|

B X=-3
c. |x|-3
D |x-3|
10/13/09

11



Question 43
Benchmark D
Spring 2005

10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

The approximate value of J34 is labeled by a
point on the number line.

-k

R 5

—

—t—+—
2 3 406

P
o ——e—
5 7 80 ¢

[ T [ [ B |
———1—————1—1»

10111213 14 16 16 17 18 19 20

Which of the points correctly displays this value?

A. P

B. Q

C. R

D. S
Question 2

Benchmark D
Spring 2003

A private mint produced commemorative coins
in the quantities listed.

Commemorative Coin Production

Coin Number Produced
Flying Eagle 270,000
Spacewalk 6,000 boxes of 24 each
Great Presidents 1.1 million
Industrial Giants 9,000 dozen

Which of the following lists the coins in order
from least to greatest by the number of coins

produced?

A. Industrial Giants, Spacewalk, Flying Eagle,
Great Presidents

B. Flying Eagle, Great Presidents, Spacewalk,
Industrial Giants

C. Great Presidents, Flying Eagle, Industrial
Giants, Spacewalk

D. Industrial Giants, Flying Eagle, Spacewalk,
Great Presidents

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 3
Benchmark D
March 2007

The figure shows four points on a number line.

A BCD
~<|—e{ oot | >
11 12 13 14 15

Which point most accurately represents J150?
A

A.
B.
C.
D.

O 0O W

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 19
Benchmark E
Spring 2009

Four numbers are shown.

31 .5 ==
T 75. V50, 7.82

Which shows these numbers ordered from least to

greatest?

A. 74, 5. 7.82, 50

B. V50, 7.82, 5. 74

C. V50. 7w, 3. 7.82

D. 3. V50, 74, 7.82

Question 30
Benchmark E
March 2008

30. Which sequence of numerals is equivalent to:

Z 10%, 0.8, 6?

4 8
A. 3, ]0, W, 006
B. 0

67, 1.0, 8%, 6.00

2 2 4
C. 663%, =25, 5. 6.0

D. % 0.01, 80%, 6%

10/13/09 14



10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 18
Benchmark E
Spring 2003

The diameter of a pollen grain from a flower
can range from 0.0000004 inches to

0.00002 inches. Which of the following would
be an equivalent description of the range of
the diameters of pollen grains?

A. from

. 2 .
inches fo —— inches
1,000

a
B. from ———— inches to inches

10,000,000 10,000

C. from4x10%inchesto 2 x 107 inches

D. from 4 x 1077 inchesto 2 x 107 inches

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 27
Benchmark E
Spring 2003

A dance committee surveyed some students
about suggestions for the next school dance.
When they analyzed the results, 45% of those
surveyed were seniors, 1 of those surveyed

4
were juniors, 0.1 of those surveyed were
sophomores, and the remainder were
freshmen. What fraction of the students
surveyed were freshmen?

A -
20
B. -
5
c. X
10
D, 2
5

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 5
Benchmark E
Spring 2004

Three different opinion polls show different
results for the proportion of voters expected to
vote for Candidate A in an election for mayor.

Poll 1: Nine of every 20 voters are expected to
vote for Candidate A.

Poll 2: The percentage of voters expected to
vote for Candidate A is 52%.

Poll 3: There are 130,000 people expected to
vote, and of these, 55,000 are expected
to vote for Candidate A.

In your Answer Document, defermine which of
these polls shows the greatest favorable result

for Candidate A. Show your work or provide an
explanation for your answer.

Question 41
Benchmark E
Spring 2004

Which expression is not equivalent to 77

A H
B. 49

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Number Sense and OperationsStandad

Question 13

Benchmark E

Spring 2005

Ms. Patrick wrote the fractions

075 15 3 9

1 20 4 12

on the board. Then she asked Sabrina to describe
the relationship among the numbers.

Which statement describes the relationship
among the numbers?

A. The fractions are equivalent.
B. The fractions are in ascending order.
C. The fractions are in descending order.

D. The fractions are doubling from left to right.

Question 35
Benchmark E
March 2007

35. Which of the following shows 0.125, -2.1, —l, and
2

1.2 x 10% ordered from least to greatest?

A. 1.2 x 102, 0.125, —%, ~2.1

B. 0.125, -%, ~2.1. 1.2 x 102

c. -2.1, -%, 0.125. 1.2 x 102

D. 1.2 x 102 —%, 0.125, —-2.1

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Number Sense and OperationsStandad

Question 10
Benchmark F
Spring 2004

10. When x > 1, which expression has a value less

than x?

A. 2.5x?
B. xX’+4
C. Vx=2
D. Vx+x

Question 15
Benchmark F
Spring 2004

The population density of a state, in

people per square mile, is found by dividing
the population of the state by its area in
square miles. Florida has an area of

53,936 square miles. In 1998, Florida had a
population of 14,915,980 and a population
density of 276.5 people per square mile.

In your Answer Document, describe the
conditions under which a different state could
have a smaller population than Florida but
have a greater population density.

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 27
Benchmark G
Spring 2009

Joel has a 50-meter roll of copper wire that

weighs 7.5 kilograms. Approximately how

many meters of wire will be in a new shipment
that weighs 502.5 kilograms?

A. 75 m
B. 610 m
C. 3,350 m
D. 3,770 m

10/13/09 20



10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 34
Benchmark G
Spring 2009

34. The employees of a company will vote on two

options for pay increases. The first option states
that each employee will receive a $500 raise; the

second option states that each employee will

receive a 2% raise.

The table shows the annual salaries of the
employees of the company.

Annual Salaries of Employees

Number of Employees

Annual Salary Receiving 1hepsq}lqry
$18,500 6
$20,300 10
$24,100 18
$31,000 21
$42,000 S
$58,000 3
$71,000 1

In your Answer Document, determine which

option is likely to receive the most votes. Support
your response by comparing the effects of each

option on the given salaries.

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Number Sense and OperationsStandad

Question 5
Benchmark G
March 2008

5. Carmella has a coupon that allows her to buy
one pair of shorts at the regular price and get a
second pair at half the regular price. The shorts
cost $25.50 per pair.

When Carmella arrives at the store, she finds
that the shorts are on sale for 30% off the
regular price. This sale does not allow coupons
to be used on the discounted items.

In your Answer Document, explain whether two
pairs of shorts would cost less by using the
coupon or by buying two pairs of shorts at the
sale price. Provide mathematical calculations
and/or reasoning to support your answer.

10/13/09 22



10" Grade Mathematics Ohio Graduaion Test
Number, Number Sense and OperationsStandad

Question 14
Benchmark G
March 2008

14. Central Health Center employs 360 individuals.

The graph shows the different types of positions
at Central Health Center.

Technicians Registered
20% Nurses
25%
Physicians
and Dentists

15%
° Other

40%

Approximately 48% of the physicians and dentists
employed by Central Health Center are women.
How many of the physicians and dentists are

women?
A. 26
B. 28
C. 36
D. 37

10/13/09 23



10" Grade Mathematics Ohio Graduaion Test
Number, Number Sense and OperationsStandad

Question 4
Benchmark G
Spring 2006
4. Adam was going fo buy o new lawn mower from
Lown Care Depot for $§169, less a 10% discount.

Fe saw the same mower on sale at Tractors-R-Us.

.hei: mowaer originally cost $210 and was on sale For question 4, respond
for

) off. completely in your Answer

Document. (2 points)
In your Answer Document, determine the sale

price of the mower atf each store. Show your work
or provide an explanation to support your
answer.

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

10/13/09 24



10" Grade Mathematics Ohio Graduaion Test
Number, Number Sense and OperationsStandad

Question 8

Benchmark G

Spring 2006

8. Jerry is planning to buy a stereo system priced at
$840 through an installment plan. This plan
requires o down payment of $190 and 24 monthly
payments of §32.35.

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

A. 5 63.60
B. §126.40
C. §253.60
D. $§650.00

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 8
Benchmark G
Spring 2003

Three-fifths of a city’'s population is registered
to vote. In the last election, 75% of the
registered voters cast a ballot. What fractional
part of the city's population voted in the last
election?

A =
20
3
B 2
4
4
c. 2
5
o. &
20

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 15
Benchmark G
Spring 2003

Two years ago Monique paid $5.50 for the
rookie baseball card of her favorite New York
Yankees player. The card is now worth §17.00.
Sean, her brother, paid §12.00 for his favorite
card, and it has a current value of $27.00.

Sean says that his card has increased more in
value than Monique's card.

Monique says that her card has increased
more in value than Sean’s card.

In your Answer Document, show how both
Monique and Sean can be correct. Support

your answer by showing work or providing an
explanation.

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 27
Benchmark G
Spring 2003

A dance committee surveyed some students
about suggestions for the next school dance.
When they analyzed the results, 45% of those
surveyed were seniors, 1 of those surveyed

4
were juniors, 0.1 of those surveyed were
sophomores, and the remainder were
freshmen. What fraction of the students
surveyed were freshmen?

A -
20
B, L
5
c. 2
10
D, 2
5
Question 42
Benchmark G
Spring 2004

A DVD player is on sale for 15% off the regular
price of $135. After the price reduction, a
% sales tax is added.

How much will a customer pay?

A, $141.75
B. $120.49
C. $114.75
D. $109.01

10/13/09
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10" Grade Mathematics Ohio Graduaion Test
Number, Number Sense and OperationsStandad

Question 11
Benchmark G
Spring 2005

A state game warden has been observing deer
during a particularly severe winter. She recorded
that 14 of the 96 deer she observed throughout
the state appeared to be suffering from
malnutrition. The state has an estimated deer
population of 600,000.

Based on her observations, approximately how
many deer would she predict are suffering from
malnutrition?

A. 14,000
B. 72,000
C. 88,000
D. 96,000

Question 18
Benchmark G
Spring 2005

An organization distributes money to various
groups in the Toledo area. This organization
expects to receive a gift of 15% of a $§5.8 million
grant. Sixty-seven percent of this gift will be
distributed to the Toledo Arts Festival.

In your Answer Document, compute the amount
that the Toledo Arts Festival will receive. Show or
explain all steps used in finding the answer.

10/13/09



10" Grade Mathematics Ohio Graduaion Test
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Question 8
Benchmark G
March 2007

Tina plays on the Lakewood High softball team.
During her first season, she went to bat 27 times

and got 6 hits. If she continues to hit at about the
same rate, how many total hits will she have if
she bats 40 times?

A. 4
B. 9

C. 15
D. 19

10/13/09 30



10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 32
Benchmark G
March 2007

32. Six hundred sixty students cast their votes for
Junior Class President at Hillmark High School.
The results are shown in the graph below.

Votes for Junior Class President

If one-third of those who voted for Zach were
girls, how many girls voted for Zach?

A. 220
B 165
C. 110
D 55

10/13/09 31



10" Grade Mathematics Ohio Graduaion Test
Number, Numbe Sense and OperationsStandad

Question 33
Benchmark H
Spring 2003

On the number line below, which letter best
represents J70?

Q@ R s T
< Fel |44

o o0o®2>

Question 33
Benchmark H
Spring 2006
33. Which numbaer is not o perfect square?
A. 729
B 1,280
C. 3,600
D

5,329

10/13/09
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Question 9
Benchmark H
Spring 2005

Jane has determined that 169 < x < 196. What
must be true about J;?

A. 13< fx <14

B. 84.5 < ofx < 98.0
C. 338 < fx <392

D. 28,561 < fx < 38,416

10/13/09
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Question 41
Benchmark I
Spring 2009

41. What is the value of the expression n — F if n= ]

w=-6 and q=27

3

8

A. —-532

53 9

8

B _233

1

C. 24—

2 Q

1

D 4—

S 9
Question 19
Benchmark 1
March 2008

Earth has a surface area of 1.97 x 10° square
miles. A new planet has a surface area 13
times the surface area of Earth.

What is the surface area of the new planet?

A. 1.515 x ]07 square miles
B. 2.10x 10° square miles
C. 2.56x 10° square miles
D. 2.56x 10° square miles

10/13/09
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Question 21
Benchmark I
Spring 2005

12

Which expression is equivalent to 8—3?

A.
B.
c. 8°
D.

Question 43
Benchmark I
Spring 2006
43. 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 Islang?

A. 4.5 x10° square miles
B 4.5 x 10° square miles
C. 5.985x 10° square miles
D

5985 x 10° square miles

10/13/09
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Question 28
Benchmark I
March 2007

28. Light travels at a speed of
1.86 x 10° miles per second.
A light-year is defined to be the
distance that light travels in one year.

In your Answer Document, determine the number
of miles in one light-year. Write your answer in
correct scientific notation. Show all of your work

or provide an explanation for your answer.

10/13/09
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