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Question 1 .

Jeanine is studying how the amino acid glutamine is made by cells. She made the model shown below:

Jeanine read an article about a biochemist who added radioactively-labeled glucose to a dish of cells.
The carbon in this glucose is 14C, a radioactive isototope of carbon (12C). Later, the biochemist
collected gases, sugars, amino acids, nucleic acids, and water from the cells. Which of the following
findings would best support Jeanine's model of how amino acids are made in cells?

A. The biochemist found 14C in carbon dioxide and amino acids.

B. The biochemist found 12C in carbon dioxide and amino acids.

C. The biochemist found 12C in nucleic acids.

D. The biochemist found 14C in nucleic acids.

Question 2 .

A researcher performed an experiment in which he exposed young potato plants to a radioactive form
of carbon dioxide gas containing carbon-14 instead of carbon-12. After several weeks, the researcher
took tissue samples from the plants and isolated several different types of organic molecules from
them.

In which of the following types of molecules might the researcher find carbon-14?

A. lipids

B. amino acids

C. nucleic acids

D. all of these

Question 3 .

Water is one of the most biologically significant substances on Earth. Most chemical reactions within
cells take place in solutions. What property most contributes to water acting as a good biological
solvent?

A. Water is a highly polar molecule.

B. Water has a relatively low heat capacity.

C. Water reacts easily with most organic substances.

D. Water is clear, colorless, and odorless.
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Question 4 .

Glucose and oxygen are

A. products of both cellular respiration and photosynthesis.

B. reactants of both cellular respiration and photosynthesis.

C. products of cellular respiration and reactants of photosynthesis.

D. products of photosynthesis and reactants of cellular respiration.

Question 5 .

Examine the highlighted section of the periodic table below.

What properties do these elements have in common?

A. They form either +8 or -8 ions.

B. They are all highly reactive metals.

C. They exist only in solid form at room temperature.

D. They are all relatively unreactive nonmetals.

Question 6 .

Which coefficients would correctly balance the following equation?

_____ H3PO4 + _____ NaOH → _____ Na3PO4 + _____ H2O

A. 2, 6, 2, 5

B. 2, 3, 1, 3

C. 1, 2, 3, 3

D. 1, 3, 1, 3
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Question 7 .

Examine the following equation for photosynthesis.

6 CO2 + 6 H2O → C6H12O6 + 6 O2

If carbon dioxide is in excess, what is the maximum amount of glucose (C6H12O6) that a plant can
produce with 50.0 g of water?

A. 8.33 x 101 g

B. 4.62 x 10-1 g

C. 5.00 x 102 g

D. 1.08 x 101 g

Question 8 .

The atomic radii of elements on the periodic table generally _______ from left to right and _______
from top to bottom.

A. decrease; increase

B. increase; decrease

C. stay the same; increase

D. increase; increase

Question 9 .

A student is learning about a particular chemical element. The element is a metal that readily forms
ionic salts with nonmetals and exists as a solid at standard temperature and pressure. 

In which group of the periodic table would this element most likely be found?

A. Group 17

B. Group 13

C. Group 18

D. Group 2
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Question 10 .

150 units of chemical energy were converted into 35 units of thermal energy, 5 units of sound energy,
and x units of radiant energy. What is the value of x?

A. 190

B. 40

C. 110

D. 100

Question 11 .

Many different types of devices, such as flashlights, cell phones, hearing aids, and watches, are
powered by batteries. These batteries are sources of chemical energy. Which statement best explains
why batteries are used to power these devices?

A. batteries convert chemical energy into electrical energy

B. batteries enable devices to use chemical energy directly

C. batteries amplify the chemical energy they provide

D. batteries reduce the energy demand of powered devices

Question 12 .

Bethany injured her knee while running on the track at her school. She wrapped a 40°F cold pack
around her knee, which provided some relief. 

After 20 minutes, Bethany noticed that the skin under the cold pack was cool to the touch. Which
statement best explains why?

A. The cold pack had reduced the temperature of Bethany's skin to 40°F.

B. The cold pack and Bethany's skin had become closer to the same temperature.

C. Both the cold pack and Bethany's skin had lost thermal energy.

D. All of the thermal energy in the cold pack had moved to Bethany's skin.
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Question 13 .

Cathy conducted an experiment to test the boiling points of four different liquids. She heated 50 mL of
olive oil, water, acetone, and ethanol in four different beakers simultaneously. She placed a
thermometer in each of the beakers to measure the boiling point of the liquids. 

The results of Cathy's experiment are shown in the table below. 

Substance Boiling Point
in °C

Water 100
Ethanol 78
Acetone 56
Olive Oil 300

Which of the liquids exhibited the weakest forces of attraction between its atoms?

A. acetone

B. ethanol

C. olive oil

D. water

Question 14 .

If the specific heat capacity of water is 4.19 J/(g⋅K), how much energy would be required to raise the
temperature of 100.0 g of water by 2.00 °C?

A. 209 J

B. 419 J

C. 47.7 J

D. 838 J

Question 15 .

The flowchart below summarizes the inputs and outputs of cellular respiration. 

In the flowchart, the "wastes" arrow represents _______.

A. nitrogen and carbon dioxide

B. glucose and nitrogen

C. water and glucose

D. carbon dioxide and water
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Question 16 .

During cellular respiration, the bonds of glucose molecules are broken, and energy is released.
Therefore, it can be concluded that the total bond energy of the products _______ the total bond
energy of the reactants.

A. must be equal to

B. must be less than

C. must be greater than

D. has no relation to

Question 17 .

New and efficient methods of power generation are required in order to meet an increasing global
demand for power. Nuclear power is one such alternative. Several features of nuclear power compared
to conventional coal-based power are shown below.

Current nuclear technology is based on nuclear fission, and power output is as reliable as
conventional coal-based power plants.
Building nuclear power plants is more expensive than building coal-based power plants.
However, nuclear fuel costs are much lower, so the overall cost of nuclear power is about the
same as coal power.
Coal-based power plants generate greenhouse gases and pollution, while nuclear power does
not emit these gases.
Nuclear power plants produce solid wastes that can remain a health threat to humans and other
organisms for thousands of years.

So far, nuclear power has failed to meet the demand for energy as was expected a few decades ago.
Which of these constraints has most likely prevented nuclear power from becoming as popular as coal-
based power?

A. reliability

B. monetary cost

C. environmental impact

D. safety
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Question 18 .

The graph shows the total energy of two chemical reactions as they progress. Both reactions begin
with the same reactants, but they produce different products. 

If the total energy of both reactions is conserved, which statement must be true?

A. Reaction 2 released less energy than reaction 1.

B. Reaction 2 absorbed less energy than reaction 1.

C. Reaction 2 released more energy than reaction 1.

D. Reaction 2 absorbed more energy than reaction 1.

Question 19 .

When faced with a complex engineering problem, the best strategy usually involves

A. breaking the problem down into smaller problems and solving them individually.

B. working on the part of the problem that can be solved in the shortest amount of time.

C. coming up with a set of very general design criteria to guide development of a solution.

D. focusing on solving one part of the problem and working on the rest as time permits.

Question 20 .

A scientist is performing a chemical reaction between two reacting gases. What could he do to
increase the rate of the reaction?

A. decrease the pressure of the system

B. decrease the temperature of the system

C. increase the concentration of the reactants

D. all of these
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Question 21 .

The melting points of five different substances are shown in the graph below. 

Based on this information, which of these substances exhibits the strongest forces of attraction
between its atoms?

A. sulfur

B. aluminum

C. sodium

D. silicon

Question 22 .

As the temperature of reactants in a chemical reaction decreases, the reacting atoms will encounter
each other

A. less frequently, causing the reaction rate to decrease.

B. more frequently, causing the reaction rate to increase.

C. less frequently, causing the reaction rate to increase.

D. more frequently, causing the reaction rate to decrease.
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Question 23 .

For a machine that he is designing, Kurt needs a material that has a high vapor pressure at moderate
temperature. To determine what kind of molecules have higher vapor pressures, he used a computer
program to simulate the motion of particles in a sample. Screenshots of two of his trials are shown
below. 

Based on these screenshots, what was Kurt's computer program designed to tell him about the
materials being simulated?

A. the material's reactivity

B. the material's phase

C. the material's conductivity

D. all of these

Question 24 .

Henri Le Chatelier was a French chemist who studied metallurgy and chemical equilibria. During his
studies, Le Chatelier determined that if a chemical system in dynamic equilibrium experiences a
change in concentration, temperature, or pressure, then the equilibrium will shift to counteract that
change.

Based on Le Chatelier's Principle, what will happen if the volume of the closed system shown below
increases?

2 SO2 (g) + O2 (g)     2 SO3 (g)

A. More information is needed in order to predict the response of the system.

B. The equilibrium will neither shift to the left nor shift to the right.

C. The equilibrium will shift to the left, producing more sulfur dioxide and oxygen.

D. The equilibrium will shift to the right, producing more sulfur trioxide.
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Question 25 .

Knowing that batteries convert stored chemical energy into electricity, Joaquin needs to use a battery
to power a device he is designing. To meet his needs, the battery must have an efficiency of 80% or
greater and be able to generate at least 65 kJ of energy before needing to be recharged.. 

Joaquin tested three different kinds of rechargeable batteries. He used each battery in turn to power
the same circuit and recorded the voltage versus time. He then calculated how much energy each
battery had spent. Lastly, he measured how much electrical energy was required to completely
recharge each battery. The results of his tests are shown below. 

Battery Type Energy Spent (kJ) Energy to Recharge (kJ)
nickel metal-hydride (NiMH) 62 97

lithium-ion (Li-ion) 69 84
lead-acid (Pb-acid) 107 145

Efficiency is the ratio of energy output (energy provided by the battery) to energy input (energy used to
charge the battery). 

Which type of battery meets Joaquin's criteria?

A. nickel metal-hydride

B. lead-acid

C. lithium-ion

D. all of these

Question 26 .

Selected properties of four groups in the periodic table are shown below:

Comparison of Selected Groups in the Periodic Table

Group 1 Elements Very reactive
Form ions with +1 charge

Group 2 Elements Fairly reactive
Form ions with +2 charge

Group 17 Elements Diatomic in elemental form
Form ions with a -1 charge

Group 18 Elements Monoatomic gases in elemental form
Do not form ions

Based on this information, which two groups contain elements that readily bond with nonmetals to form
salts?

A. Group 17 and Group 18

B. Group 2 and Group 18

C. Group 1 and Group 2

D. Group 1 and Group 17

Copyright © 2020 Edmentum - All rights reserved.



https://app162.studyisland.com/cfw/test/print-practice-worksheet/ac4af?CFID=cb9d6d5c-f7e7-4989-9d58-f2afa843844f&CFTOKEN=0&packID=b01f… 11/13

Question 27 .

Becky is preparing tea. When the water for the tea boils, she pours it in a cup of cold milk. Assuming
that the system is closed and that thermal energy distribution is uniform when the hot water mixes with
the cold milk, which of the following is true about the thermal energy of each of the liquids in the cup?

A. The thermal energy lost by the hot liquid will be less than the thermal energy gained by
the cold liquid.

B. The thermal energy lost by the hot liquid will be equal to the thermal energy gained by
the cold liquid.

C. A transfer of thermal energy will not occur between the liquids because the system is
closed.

D. The thermal energy lost by the hot liquid will be more than the thermal energy gained
by the cold liquid.

Question 28 .

An engineer is working on a design for a new power plant. The main requirements for the power plant
are that it needs to be very efficient and produce NOx emissions less than 40 mg/m2. The power plant
should also have a long service life and function on natural gas. The budget for the production costs of
the power plant is $300/kW. The table below describes a few factors of the engineer's initial power
plant design.

Factor Value
Efficiency 52%

NOx emissions 35 mg/m2

Service life 100,000 hours
Fuel type natural gas

Cost $350/kW
The engineer's design does not meet which of the following criteria?

A. cost and NOx emissions

B. fuel type and efficiency

C. efficiency and cost

D. service life and fuel type
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Question 29 .

A student designs a device that uses a solar panel to convert light energy into the electrical energy
needed to power a mechanical water pump. He hopes that the device can be used in arid climates with
little or no access to electricity to obtain water from underground sources.

After constructing a prototype of the device, the student concludes that in many regions the monetary
cost of building and installing the device would be higher than the cost of acquiring water from other
sources. Which of the following would be most appropriate for the student to do next?

A. prioritize his design criteria and make trade-offs to reduce the overall cost of the device

B. redesign the device without the solar panel so that it plugs into an electrical outlet

C. throw out his design and research alternative methods of supplying water to arid
regions

D. go forward with his plans to produce the device and use it to supply water to arid
regions

Question 30 .

A simplified equation for photosynthesis is shown below. 

Of the molecules involved in photosynthesis, which contains the most energy?

A. carbon dioxide

B. glucose

C. diatomic oxygen

D. water
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