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 Science

SCIENCE TEST 
Directions: For multiple-choice questions, choose the correct answer and then 
mark the corresponding circle in the Answer Document. If  you change an 
answer, be sure to erase the first mark completely.  
 
For written response questions a gridded area is provided. Using the grid may 
or may not be necessary to answer the question; however, your response should 
be written in the gridded area. Be sure to answer the question completely and 
show all your work in the Answer Document.  
 
 

 1.  The fol lowing diagram shows a cross-section of the mid-Atlantic Ridge.  

Ocean Ocean

Oceanic Crust
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  Which area is l ikely the oldest crust? 

A. 1 

B. 2 

C. 3 

D. 4 

 1 Go to next page



 Science 

Use the following information to answer questions 2 – 4. 

Ants and Seed Dispersal 

  Many species of plants in the family Proteaceae produce seeds with f leshy 
structures called “elaiosomes.” Elaiosomes are protein-r ich “food patches” 
that are attractive to ants.  

  In the Cape region of South Afr ica, native ants carry 
the Proteaceae seeds back to their nests where they 
eat the elaiosomes and discard the seeds in 
underground chambers. A species of Proteaceae 
seeds, Mimetes cucullatus  (M. cucullatus) ,  wi l l  
successful ly germinate after being placed 
underground by the native ants.  

  An ant native to Argentina was accidentally introduced to the Cape’s shrub 
lands and displaced many of the native ants.  The non-native ant also feeds 
on elaiosomes. However, they discard the seeds on the surface. This allows 
the seeds to be eaten by rodents or destroyed by brush f i res.  The effects on 
the dispersal of the Proteaceae M. cucullatus  in a typical s ituation are shown 
in the diagram below. 
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 2.  The relationship between the 
Argentine ants and the native ants is 
described as 

A. competit ive.  

B. parasit ic. 

C. commensal.  

D. saprophytic. 

 
 
 

 3.  The relationship between the 
Proteaceae plants and the native 
ants is described as 

A. parasit ic. 

B.  commensal.  

C. predatory. 

D. mutualist ic.  

 
 
 

 4.  According to the data, introduction 
of the Argentine ant has affected 
M. cucullatus  by 

A. increasing seedling survival.  

B.  increasing germination rates. 

C. decreasing seed survival.  

D. decreasing seed consumption. 

  

 5.  The picture below shows the four 
major forces acting on an airplane 
in f l ight.  

Lift

ThrustDrag

X

Airplane in Flight

 

  What causes the force indicated by 
the X? 

A. gravity 

B. air fr ict ion 

C. magnetic force 

D. force exerted by the engine 

 
 
 

 6.  Which property of a star can be 
determined most directly from its 
color? 

A. mass 

B. diameter 

C. precise age 

D. surface temperature 
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 Science 

Use the information to answer questions 7 – 10. 

 
Cataracts 

 

  In 2004, wi ldl ife rescuers found a great horned owl nearly dead from 
starvation. The owl’s eyes had formed cataracts,  which cloud the natural lens 
and inhibit the eye’s abil i ty to focus and form clear images. Cataracts can 
be inherited or acquired as a result of aging, disease and/or use of certain 
medications. Without clear vision, the owl, named Minerva, had been unable 
to hunt.   

  Minerva was taken to the Veterinary School at the Universi ty of Wisconsin, 
Madison, after a local veterinarian confirmed the presence of cataracts. A 
pair of lenses specif ically made for owls was implanted in Minerva’s eyes. 
After the surgery and a recovery period, Minerva was moved to a large, 
enclosed area where small  rodents were released and her abil i ty to hunt was 
to be evaluated. Scientists confirmed that,  i f  she showed a clear abil i ty to 
hunt,  she would be released back into her natural habitat.  

 

 

 7.  Provide two reasons why the 
researchers’  actions in rescuing and 
operating on Minerva either were or 
were not ethical.  Respond in the 
space provided in your Answer 
Document .  (2 points) 

 

 

 

 8.  Owls are nocturnal hunters and 
depend on their acute vision for 
survival .  If  Minerva’s cataracts are 
determined to be inherited and she 
is released back into her natural 
habitat,  she could pass the al lele for 
cataracts on to her offspring.  

  What process would most l ikely act 
against any offspring with an al lele 
for cataracts? 

A. immigration 

B. genetic drift  

C. natural selection  

D. adaptive radiation 
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 9.  The mutation for cataracts (c) 
occurs on a gene represented by 
the letter E.  Owls that are 

homozygous for the mutation (E
c

E
c

) 
exhibit  cataracts.  Owls that are 
homozygous for normal eyes are EE 
and owls that are carriers of the 
mutation but do not exhibit 

cataracts are EE
c

.   

  What percentage of the offspring in 
a cross between parents with the 

genotypes EE and E
c

E
c

 wil l  exhibit 
cataracts? 

A.  0% 

B.  25% 

C.  50% 

D.  75% 

 

10. Al l  cataracts were originally thought 
to be acquired; however, recent 
research indicates that some 
cataracts are genetic in nature.  

  What type of study would be most 
l ikely to lend support to the claim 
that cataracts can be inherited? 

A. analysis of cataract thickness in 
several species 

B. studying age-related onset of 
cataracts within a species 

C. l inkage studies on DNA from 
famil ies with a history of 
cataracts 

D. comparing characterist ics of 
cataracts caused by specif ic 
diseases 
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 Science 

Use the information to answer questions 11 – 14. 

Water Temperature Experiment 

  Students studied the effect of ice on the temperature of a sample of water. First ,  
they put 500 mL of cold water (at 10°C) into each of four beakers. Next,  they 
measured and recorded the init ial temperature of the water in each beaker. 
Then, they added various amounts of ice as shown in the table below. They 
continued to measure the temperature over a period of 30 minutes.  Their results 
are shown in the graph below. The temperature of the room during the 
experiment was 22°C. 

Data Table 

Beaker 
Amount of Ice 

(in scoops) 
Volume of Water 

(in mill i l i ters) 
A 0 500 
B 1 500 
C 2 500 
D 3 500 
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11. Which was the dependent 
(responding) variable in this 
experiment? 

A. the temperature of the water 

B. the amount of ice added to 
each beaker 

C. the init ial amount of water in 
each beaker 

D. the amount of t ime during 
which observations took place 

 
 

12. During the f irst  f ive minutes of the 
experiment,  

A. the total energy of the system 
decreased by half .  

B. kinetic energy is transferred 
from the ice to the water.  

C. thermal energy is transferred 
from the water to the ice. 

D. thermal energy is transferred 
from the water to the 
surrounding air .  

 
 

  

13. After reviewing these results,  Archie 
suggested, “The more ice you add 
to a drink, the colder the drink wil l  
become.” Using data collected in 
the experiment, write an 
explanation to Archie for why his 
conclusion is incorrect and what 
effect addit ional ice wil l  have on 
the temperature of his drink. 
Respond in the space provided in 
your Answer Document .  (2 points) 

 
 
 

14. Which was the independent 
(manipulated) variable in this 
experiment? 

A. the amount of water in each 
beaker 

B. the amount of ice added to 
each beaker 

C. the init ial temperature of the 
water in each beaker 

D. the amount of t ime during 
which observations took place 
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15. The diagram below i l lustrates the relationships in a forest food web.  

 

  Based on this diagram, an ecologist would most l ikely conclude that a decrease 
in the fox population would result in 

A.  an increase in the owl population. 

B.  a decrease in the rabbit population. 

C.  a decrease in the chipmunk population. 

D.  an increase in the grasshopper population. 
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On the March 2006 Ohio Graduation Science Test, questions 
16-21 are field test questions that are not released. 
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Use the information to answer question 22. 

  The fol lowing graph shows the change in temperature of a sample of H2O, which 
begins as ice, as thermal energy is added. 

 

 

22. Which region of the graph represents water (H2O) in the l iquid form only? 

A. 1 

B. 2 

C. 3 

D. 4 
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25. Telemedicine is defined as the 
practice of medicine from a 
distance. I t  al lows doctors to 
communicate with patients and 
other health care workers from a 
remote area. Early ways of 
transmitt ing medical information 
included the postal service and 
telegraph. Identify two advances in 
technology that have improved the 
speed and accuracy of modern 
telemedicine. Explain how each 
improves the abil i ty of doctors to 
treat or diagnose patients.   

23. A scientist uses a microscope to 
examine two sl ides of l iving 
bacteria. Each sl ide contains a 
different type of bacteria. While the 
cells on the f irst  sl ide are moving 
rapidly,  the cells on the second 
sl ide are stationary.  

  Based on these observations, the 
cells on the second sl ide most l ikely 
have no 

A. nucleus. 

B.  f lagella. 

C. chloroplasts.    Respond in the space provided in 
your Answer Document .  (4 points) D. mitochondria. 

  
  
  

26. At 25°C, water has a density of 
1.0 g/mL and vegetable oil  has a 
density of 0.90 g/mL.  

24. A driver traveling from the 
coniferous region to the tundra 
region would most l ikely observe 

  How would a substance with a 
density of 0.95 g/mL behave when 
placed in both oil  and water? 

A. a decrease in air quality.  

B.  a decrease in biodiversity.   

C. an increase in deciduous tree 
species.  

D. an increase in nightt ime 
temperatures. 

 
 

A. s ink in both oi l  and water 

B. s ink in oi l  and float on water  

C. f loat on oil  and sink in water 

D. f loat on both oi l  and water 
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Use the partial periodic table to answer question 27 .  
 

 

 

 

27. A neutral atom of si l icon has 

A. 12 electrons. 

B. 13 electrons. 

C. 14 electrons. 

D. 15 electrons. 
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Use the table to answer question 28. 

Data on Select Organisms 

Organism 
Date of First 

Appearance in Fossil  
Record 

Method of Obtaining Energy 

purple sulfur 
bacteria 

3.6 bi l l ion years ago 
ingestion of part icles/anaerobic 

respiration 

cyanobacteria 3.3 bi l l ion years ago 
photosynthesis/cellular 

respiration 

bony f ish 341 mil l ion years ago
consumption of other 

organisms/aerobic respiration 

mammals 229 mil l ion years ago
consumption of other 

organisms/aerobic respiration 
 
 

28. The appearance of which organism contributed the most to making it  possible for 
humans and other organisms to breathe Earth’s current atmosphere? 

A. bony f ish 

B. mammals 

C. cyanobacteria 

D. purple sulfur bacteria
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Use the information and graph to answer questions 29 and 30. 

Biomes 

  The fol lowing graph shows the ranges of temperature and precipitat ion for six 
American biomes, two of which are identif ied by name. 
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31. Identify two savings that result  from 
recycling aluminum cans and 
explain one ecological benefit  of 
each. Respond in the space 
provided in your Answer Document .  
(4 points) 

29. Tropical forests typically have a 
narrow range of temperatures but a 
wide variation in the amount of rain 
that fal ls per year. Additionally,  
some tropical forests receive nearly 
twice as much precipitation as other 
wet biomes.   

32. A student plans to collect data 
needed to calculate the kinetic 
energy of a thrown baseball .  She 
plans to measure the distance from 
pitcher to catcher, the t ime it  takes 
for the baseball  to arr ive in the 
catcher’s glove, the mass of the 
baseball ,  and the circumference of 
the baseball .   

  Which biome represents the tropical 
forests? 

A. W 

B. X 

C. Y 

D. Z 

 
  Which of these measurements is not  

needed to calculate the kinetic 
energy? 

 
 

30. Which two biomes share the most 
s imilar precipitation ranges? 

A. biome W and biome X 

B. the temperate forest and biome 
Y 

C. biome Z and the coniferous 
forest 

D. the coniferous forest and 
temperate forest 

 
 
 

A. measuring the mass of the ball  

B.  measuring the f l ight t ime of the 
ball  

C. measuring the circumference of 
the ball  

D. measuring the distance from 
pitcher to catcher 
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Use the table to answer question 33. 

Speed of Sound 

Substance 
Temperature 

(°C) 
Speed 
(m/s) 

0 331 
25 346 

 
dry air 

100 366 
 

33. Could the speed of sound be used to estimate dry air temperature, based on the 
data above? 

A. No, because the speed of sound in dry air is the same regardless of 
temperature. 

B.  No, because as temperature increases, the speed of sound in dry air 
increases. 

C. Yes, because as temperature increases, the speed of sound in dry air 
increases. 

D. Yes,  because as temperature decreases, the speed of sound in dry air  
increases. 

 
 
 

34. In Aristotle’s treatise On Meteorology ,  he stated that:  

  “The same parts of the Earth are not always moist or dry, but they change 
accordingly as r ivers come into existence and dry up. And so the relation of land 
to sea changes too and a place does not always remain land or sea throughout 
al l  t ime, but where there was dry land there comes to be sea, and where there is 
now sea, there one day comes to be dry land. …” 

  Aristotle was referr ing to the 

A. depletion of natural resources. 

B. cyclic nature of Earth processes.  

C. relationship between lati tude and cl imate. 

D. effects of humans on biogeochemical cycles. 
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Use the information below to answer questions 35 – 38. 

  A group of students designs an experiment to test how an herbicide affects 
pepper plants and weeds. Eight plots are tested, each of which holds 25 pepper 
plants and a variety of weeds. Plots 1 and 2 are not treated; plots 3 – 8 are 
treated with varying amounts of weed-ki l l ing herbicide. The weeds are counted in 
each plot during week 1.  The herbicide is applied during week 2, and the weeds 
are counted again in week 3.  The data are shown in the table below.  

Effects of Herbicide on Plant Growth 

Plot Herbicide Dose 

Number of 
Pepper Plants 

That Die Before 
Producing Fruit  

Week 1 
Number of 

Weeds 

Week 3 
Number 

of Weeds

1 No herbicide application  3 30  33 
2 No herbicide application  5 35  40 
3 50% of recommended dose  3 42  24 
4 50% of recommended dose  3 43  14 
5 100% of recommended dose  4 47  7 
6 100% of recommended dose  6 42  3 
7 150% of recommended dose  12 43  2 
8 150% of recommended dose  15 45  5 
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36. Which biotic factor could have had 
an inf luence on the results of the 
students’  experiment? 

35. Prior to herbicide application, a 
student notes that there are two 
related species of weeds (A and B) 
that occur in similar numbers in 
plot 5.  Species A reproduces 
sexually and species B reproduces 
asexually.  After exposing both weed 
populations to several applications 
of the herbicide, the student 
observes that the population of 
species B has become signif icantly 
smaller than the population of 
species A.  

  Why did species A most l ikely have a 
survival advantage over species B? 

A. There was greater genetic 
variabil i ty in species A than 
there was in species B.   

B.  The percentage of herbicide-
resistant weeds decreased in 
species A but not in species B.  

C. Asexual reproduction allows the 
weeds to produce more 
offspring in a shorter period of 
t ime. 

D. Sexually reproducing weeds are 
better able to uti l ize nutrients 
from the herbicides than 
asexually reproducing weeds. 

 
 

A. the amount of precipitation 
each plot received 

B. the presence of plant-eating 
insects in the plots 

C. the lack of herbicide 
application in two of the plots 

D. the length of t ime allowed 
between counting the weeds 

 
 
37. Based on the results of this 

experiment,  a farmer has decided 
to use a 150% application of the 
herbicide to ki l l  weeds in his f ields.  
Describe one advantage and one 
disadvantage of using the 150% 
dose of herbicide. Respond in the 
space provided in your Answer 
Document .  (2 points) 
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38. A single weed in plot 6 has a genetic mutation that al lows i ts cells to transport 
herbicide out through the cell  membrane before the weed is harmed. Suppose a 
student al lows weeds to grow in plot 6 and then periodically treats them with 
herbicide.  

  Which graph best represents the expected frequency of the mutant gene in the 
weed population over t ime? 
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39. What evidence has been used to 
support the theory of plate 
tectonics? 

41. A teacher dropped one l ight ball  
and one heavy ball simultaneously 
from the roof of a school building. 
Both balls struck the ground at the 
same time.  

A. The Grand Canyon runs in the 
same direction as the mid-
Atlantic r idge.   The students correctly concluded 

from this experiment that fal l ing 
objects 

B. There are deserts in the western 
parts of North and South 
America. 

C. The same fossi l  species are 
found in South America and 
Afr ica.  

D. Glacial t i l l  covers parts of the 
northern United States and Asia. 

 
 
 

40. Engineers are designing an 
auditorium that wil l  be used for 
performances by orchestras.  

  What must they do to maximize the 
loudness of the sound heard by the 
audience? 

A. hang curtains behind the 
orchestra 

B. put carpet all  around the walls 
of the auditorium 

C. hang reflecting panels from the 
ceil ing behind the orchestra 

D. install  narrow glass windows 
and skyl ights around the top of 
the walls 

 

A.  lose mass as they fal l .  

B.  are influenced by the height of 
the building. 

C. do not accelerate under the 
influence of gravitational force. 

D. accelerate at the same rate, 
regardless of mass, due to the 
force of gravity.  
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42. In his investigations of air ,  Henry Cavendish discovered a small bubble of leftover 
gas that would not combine with nitrogen. His observations went unnoticed unti l  
Wil l iam Ramsay performed experiments in which he obtained similar results.  
Ramsay recalled and repeated Cavendish’s experiments exactly to verify the 
results.  Then, using Gustav Kirchhoff ’s spectroscopy technique, Ramsay was able 
to identify the leftover gas as the element he called argon. Upon further 
investigation, he found the elements neon, krypton and xenon.  

  Based on this information, i t  can be said that 

A. the combined work of Cavendish, Kirchhoff and Ramsay led to the discovery 
of the noble gases.  

B.  Kirchhoff’s work was insignif icant in the investigations leading to the discovery 
of argon. 

C. Ramsay violated ethical practice in science by repeating Cavendish’s 
experiments.  

D. Cavendish is directly responsible for the discovery of argon, but not neon, 
krypton or xenon. 
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Use the information and il lustration to answer question 43 and 44. 

 
Snowboarding Science 

 
  A snowboarder begins his run from rest (point 1) on top of a hi l l .  He moves 

straight down the slope unti l  he reaches the bottom of the hi l l  (point 4) and the 
ground levels off .  The snowboarder continues to move horizontally across the 
level ground and eventually comes to a stop (point 5).  

 
 
 
 
 
 
 
 
 
 
 
 

43. Using the same board, the snowboarder decides to make another run down the 
hi l l  to see if  he can increase his speed. Describe one thing the snowboarder could 
do to increase his speed on the slope. Explain why this would cause his speed to 
increase. Respond in the space provided in your Answer Document .  (2 points) 
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44. Which graph best represents the speed of the snowboarder as he moves from 
point 2 to point 3? 

 

 

 25 STOP
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