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Question 1 .

Adelaide is a great fan of Françoise Duparc. She bought a very nice copy of one of his paintings. She
needs to hold the painting steady against the wall while she marks the wall to show where she will
hang the painting. 

The image below shows the different forces acting on the painting as Adelaide pushes it against the
wall. The lengths of the arrows show the size of each force.

Which of the following would help balance the forces acting on the painting so that it does not move?
I. Push harder on the painting.
II. Push less hard on the painting.

III. Push upward on the painting.
IV. Push downward on the painting.

A. I and III only

B. II and III only

C. III only

D. I and IV only
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Question 2 .

An electromagnet is made by wrapping current-carrying wires around a magnetic core, such as an iron
bar.

The strength of the magnetic field increases as the size of the current increases.

Which of the following best describes why an electric current can create a magnetic field?

A. Electric kinetic energy is stored as magnetic potential energy.

B. Magnetism and electricity are part of the same force.

C. Electricity powers both permanent magnets and electromagnets.

D. Magnetism and electricity are two of the four fundamental forces.

Question 3 .

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

A. stay the same; increase

B. increase; increase

C. decrease; increase

D. increase; decrease
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Question 4 .

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. environmental impact

B. safety

C. reliability

D. monetary cost

Question 5 .

Light with a wavelength of 630 nm appears red. It travels through a vacuum at a speed of
3.0 × 108 m/s. Its frequency is 4.8 × 1014 Hz.

What is the wavelength of light that has a frequency of 5.3 × 1014 Hz?

A. 630 nm

B. 160 nm

C. 130 nm

D. 570 nm

Question 6 .

Why are metals such good conductors of electricity?

A. because the majority of their electrons are located in s-orbitals

B. because they have rather large nuclei that repel electrons

C. because delocalized electrons can move freely within a sample

D. because they tend to form positively-charged cations
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Question 7 .

The graph below shows how the temperature of water changes as heat energy is steadily added to it.

This example is a closed system in which energy is conserved. Consider the case of constantly adding
heat energy to water that starts frozen, melts, gets warmer, and vaporizes. 

What happens to the heat energy that is added to the water during a phase change since it does not
increase the water's temperature?

A. It is lost by radiative heat transfer.

B. Heat cannot be added to a substance during a phase change.

C. It increases the water's molecular translational kinetic energy.

D. It increases the water's molecular potential energy.

Question 8 .

Examine the highlighted section of the periodic table below.

What properties do these elements have in common?

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

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

C. They are all relatively unreactive nonmetals.

D. They are all highly reactive metals.
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Question 9 .

During _______, the nuclei of two atoms combine to form a larger, single atom.

A. nuclear decay

B. nuclear division

C. nuclear fission

D. nuclear fusion

Question 10 .

Tyrell's class investigated projectile motion. Tyrell threw an object upward within the range of his
computer's motion detector. The object was accelerated downward until it struck the ground. Tyrell
used the data from the motion detector to make a series of graphs.

Which of the following graphs could be the acceleration vs time graph from Tyrell's experiment?

W. X.

Y. Z.

A. X

B. Y

C. Z

D. W
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Question 11 .

The spectral lines of a few galaxies are shown below. 

Based on this data, which galaxy appears to be farthest from Earth?

A. W

B. X

C. Y

D. Z
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Question 12 .

Dr. Buckminster was researching new lubricants. He accidentally spilled a large amount of his new,
low-friction liquid.

The lubricant covered the entire lab floor. Fortunately, Dr. Buckminster was right next to the most
important piece of machinery in the lab. He started pushing the machine toward the door.

Assuming Dr. Buckminster's fabulous new lubricant reduces friction to effectively zero, which way will
Dr. Buckminster and the machine move?

I. Dr. Buckminster moves toward the door.
II. Dr. Buckminster moves away from the door.

III. The machine moves toward the door.
IV. The machine moves away from the door.

A. II and IV

B. II and III

C. I and IV

D. I and III
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Question 13 .

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. aluminum

B. sulfur

C. silicon

D. sodium

Question 14 .

Marcus has a toy "drinking bird." Once he starts it in motion, it bobs up and down for a long time.

Which of the following is the same, no matter what position the bird is in?

A. its kinetic energy

B. its gravitational potential energy

C. its total energy

D. all of these

Copyright © 2020 Edmentum - All rights reserved.



https://app162.studyisland.com/cfw/test/print-practice-worksheet/ad40b?CFID=cb9d6d5c-f7e7-4989-9d58-f2afa843844f&CFTOKEN=0&packID=af1d… 9/17

Question 15 .

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 phase

B. the material's conductivity

C. the material's reactivity

D. all of these
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Question 16 .

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

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

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

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

Question 17 .

According to the Big Bang Theory, the known universe started 13.7 billion years ago in a hot dense
state and expanded explosively. As it expanded, it cooled down to the point where atoms could form.
By the force of gravity, these atoms coalesced into gas clouds that eventually became stars. These
stars eventually formed young galaxies. Which of the following is true about the current position of the
galaxies in the universe?

A. The galaxies are now drifting further apart.

B. The galaxies are now moving closer together.

C. The position of the galaxies cannot be predicted.

D. The position of the galaxies is not changing.
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Question 18 .

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. lithium-ion

C. lead-acid

D. all of these

Question 19 .

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

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

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

D. All of the thermal energy in the cold pack had moved to Bethany's skin.
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Question 20 .

In the Earth's mantle, hot, buoyant material tends to rise and cool, while dense, cooler material tends to
sink. Over time, heat and matter are cycled through the mantle. This process is known as _______.

A. radiation

B. condensation

C. conduction

D. convection

Question 21 .

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. 40

B. 110

C. 100

D. 190

Question 22 .

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

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

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

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

D. focusing on solving one part of the problem and working on the rest as time permits.
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Question 23 .

Information is often transmitted by signals in the form of analog or digital waves. Both types of waves
are shown in the image below. Analog waves (shown in yellow) are continuous and smooth, and they
record information quite accurately. FM/AM radio is an example of analog data transmission. In
contrast, digital signals (shown in white) are discrete and consist of a sequence of rectangular pulses.
Information is converted into numbers before being transmitted. Computers and mobile phones store
and transmit data in digital form. Digital technology is often preferred over analog for data transmission.

Which of the following is a disadvantage of storing and transmitting information in digital form?

A. Digital information is difficult to record and store.

B. Digital information cannot be reproduced easily.

C. Digital information can be stolen or deleted easily.

D. Digital information is difficult to transmit.

Question 24 .

One of Jupiter's many moons is Io.

Image courtesy of NASA/JPL

Jupiter has a mass of 1.9 × 1027 kg. Io, orbiting 420,000 km from the center of Jupiter, has a mass of
only 8.9 × 1022 kg.

What is the force of gravity between Jupiter and Io?

A. 6.4 × 1022 N

B. 6.4 × 1028 N

C. 2.7 × 1026 N

D. 2.7 × 1031 N
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Question 25 .

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 reduce the energy demand of powered devices

B. batteries amplify the chemical energy they provide

C. batteries enable devices to use chemical energy directly

D. batteries convert chemical energy into electrical energy

Question 26 .

Joe and Sally were both ice skating.

Joe, whose mass is 95 kg, ran into Sally from behind with a velocity of 5 m/s. Before the collision, Sally
was not moving at all. Assume that the collision was completely elastic and that kinetic energy was
conserved.

After the collision, Joe was moving at 0.5 m/s. How fast did the collision cause Sally to move?

A. 5.5 m/s

B. 5 m/s

C. 4.5 m/s

D. 4.7 m/s

Question 27 .

In an experiment to investigate the speed of sound in different media, a sound wave of frequency
500 Hz was transmitted through air, water, and iron. The speed of the sound wave in each medium
was recorded in the table shown below. The wavelength of the sound wave in each medium is
represented by λ medium. 

Frequency of
Sound Wave Medium Speed of

Sound Wave
Wavelength of
Sound Wave

500 Hz Air 345 m/s λ air

500 Hz Water 1,500 m/s λ water

500 Hz Iron 5,130 m/s λ iron

Which of the following describes the correct relationship between the wavelengths?

A. λ iron > λ air > λ water

B. λ water > λ air > λ iron

C. λ water > λ iron > λ air

D. λ iron > λ water > λ air

Copyright © 2020 Edmentum - All rights reserved.



https://app162.studyisland.com/cfw/test/print-practice-worksheet/ad40b?CFID=cb9d6d5c-f7e7-4989-9d58-f2afa843844f&CFTOKEN=0&packID=af1… 15/17

Question 28 .

A diagram of the electromagnetic spectrum is shown below. Notice the locations of radio waves and
gamma waves. 

Radio waves are used to transmit information over long distances. Which statement describes one
reason why gamma rays are not used also for communication?

A. Gamma rays have such low energy that they cannot pass through solid objects.

B. Gamma rays have such short wavelengths that they would become highly distorted in
the atmosphere.

C. Gamma rays have such high energy that they cannot pass through solid objects.

D. Gamma rays have such long wavelengths that they would become highly distorted in
the atmosphere.

Question 29 .

The diagram below shows the Earth's mantle undergoing a process known as convection. 

Image courtesy of USGS

Which statement about convection in the Earth's mantle is true?

A. Convection continuously cycles matter between the Earth's core and its crust.

B. Convection causes the Earth's crust to be warmer than it otherwise would be.

C. Convection contributes to the movement of the Earth's tectonic plates.

D. all of these
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Question 30 .

In nuclear power plants, atoms are split during fission reactions to produce an enormous amount of
heat. This heat changes pure water into steam, and the steam is used to turn a series of turbines
connected to an electric generator. To cool the steam and condense it back into water so it can be
used again, excess heat must be absorbed using water from a separate source, such as a lake. A
diagram of this process is shown below. Hot or warm temperatures are shown in red, while cool
temperatures are shown in blue.

A particular nuclear power plant is using water for this process from a nearby lake containing different
species of fish, plants, and invertebrates. Local biologists are worried that the biodiversity of the lake
ecosystem will be harmed unless the process shown in the diagram above is revised. The biologists
are working with the operators of the nuclear power plant to come up with a solution to reduce the
impact of the power plant on the lake ecosystem. Which of the following is a problem they should
address with their solution?

A. More water is being taken out of the lake than is being pumped back into the lake.

B. Lake water is mixing with the water being pumped through the reactor and turbine.

C. Water is being pumped back into the lake at a higher temperature than it is taken out.

D. all of these
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