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	●4 The table below shows the mass and  
the weight of a certain object on Earth.

Weight (N)Mass (kg)

606.0

 The force of gravity on the Moon is 
about one-sixth the force of gravity on 
Earth. What are the approximate mass 
and approximate weight of the same 
object on the Moon?

A. 
Weight (N)Mass (kg)

101.0

B. 
Weight (N)Mass (kg)

106.0

C. 
Weight (N)Mass (kg)

3606.0

D. 
Weight (N)Mass (kg)

36036.0

ID:274027 1718.eps D Common

	●5 The diagram below shows Earth, four 
different positions of the Moon, and the 
direction of incoming sunlight.

Earth

Sunlight

(Not to scale)

1

23

4

 In which position would the Moon 
appear as a full moon as seen from 
Earth?

A. position 1

B. position 2

C. position 3

D. position 4
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DIRECTIONS
This session contains eleven multiple-choice questions. Mark your answers to these questions in the 
spaces provided in your Student Answer Booklet. 

ID:282056 B Common

	●11 At one station in a production line, a 
worker must drill a hole in each end 
of wooden boards. At the next station, 
another worker attaches two of the boards 
together using metal fasteners that fit in 
the holes.

 Which of the following processes  
will ensure that the wooden boards fit  
together with the fewest errors?

A. placing the parts on a conveyor belt 
to keep them moving quickly

B. using a fixture to hold the boards in 
place as the holes are drilled

C. inspecting the boards after they are 
attached to each other

D. installing equipment to protect 
workers from debris

ID:310324 1606.eps [opt_a01, b01, c C Common

	●12 Which of the following diagrams best 
represents the angle at which the Sun’s 
rays strike location X at noon on June 21?

A. 

Sun’s
rays

N

S

Equator

X

B. 

Sun’s
rays
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Equator

X

C. 

Sun’s
rays
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D. 
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S

Equator

X

Sun’s
rays
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	●13 Carbon dioxide produced by cells is 
removed from the body primarily by 
which body system?

A. digestive

B. excretory

C. immune

D. respiratory

ID:273679 A Common

	●14 A student uses the following 
characteristics to describe a group of 
objects in space.

•	 200 billion stars

•	 30 million light years from Earth

•	 500 light years in diameter

 Which of the following is the student 
most likely describing?

A. a galaxy

B. the universe

C. a constellation

D. the solar system

ID:288349 1069.eps [opt_a01, b01, c B Common

	●15 Which of the following diagrams 
best represents two different elements 
combining to form a compound?

A. X X X X

B. X Z
Z

X

C. Z
X

Z
XZ Z

D. Z
Z

Z
Z Z

Z
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	●4 The freezing point of nitrous oxide 
is 291°C. Which of the following 
statements best describes the effect on 
the particles in liquid nitrous oxide as 
its temperature is lowered to 291°C?

A. The speed of the particles  
decreases.

B. The particles begin to move in  
a straight line.

C. The particles begin to move with  
a greater force.

D. The motion of the particles becomes 
more random.

ID:304529 109914_Bacterium_Unicellu B Common

	●5 An illustration of a bacterium is shown 
below.

 Based on the illustration, which of the 
following can be concluded about the 
bacterium?

A. It is unable to move.

B. It is made up of one cell.

C. It is the same as a vacuole.

D. It is missing genetic material.

ID:281947 B Common

	●6 Which of the following statements best 
describes the role of gravity in the 
formation of stars?

A. Gravity converts solid matter  
into gases and light energy.

B. Gravity causes gases and dust 
particles to condense into spheres.

C. Gravity cools gases and liquids  
until they become one solid mass.

D. Gravity pushes rocks and dust 
particles outward from a dense center.

ID:288310 B Common

	●7 A student heats two pans of water on a 
stove using the highest setting. One pan 
contains 1 L of water and the other pan 
contains 3 L of water. The student heats 
each pan until the water boils.

 Which of the following statements best 
describes what happens to the water in 
the pans?

A. The water in both pans boils at the 
same time.

B. The water in both pans boils at the 
same temperature.

C. The 3 L of water gets hotter than 
the 1 L of water before boiling.

D. The 3 L of water absorbs heat more 
quickly than the 1 L of water.
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	●14 The following diagram illustrates the 
appearance of the Moon from Earth.

 Which of the following arrangements of 
the Sun, the Moon, and Earth will cause 
the Moon to appear as it does above?

A. 
Sun’s rays

Earth

Moon

B. 
Sun’s rays

Earth

Moon

C. 
Sun’s rays

Moon Earth

D. 
Sun’s rays

MoonEarth
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	●15 A college campus has so few parking 
spaces that cars are often lined up 
waiting to park during class hours. 
Which of the following describes how 
the college could best solve the need for 
more parking spaces using the universal 
systems model?

A. The college could build an additional 
parking lot, gather parking data, and 
then receive input from community 
meetings.

B. The college could limit access to 
parking lots during busy hours, hire 
security officers to help restrict 
parking, and then gather parking data.

C. The college could gather parking 
data, receive input from community 
meetings, build an additional parking 
lot, and then gather more parking data.

D. The college could hire security 
officers to help restrict parking, 
gather parking data, receive input 
from community meetings, and then 
gather more data.

bar
Typewritten Text
2016



Science and Technology/Engineering Session 1

MCAS_2017_Gr8 Sci_RID
245

ID:310237 A Common

 ●4 Which of the following is most similar 
to the number of stars in a galaxy?

A. the number of galaxies in the 
universe

B. the number of layers that make  
up Earth

C. the number of stars in our  
solar system

D. the number of planets in our  
solar system

ID:291833 C Common

 ●5 Which of the following was directly 
caused by the first photosynthetic 
organisms on Earth?

A. a decrease in the amount of soil 
being made

B. a decrease in the amount of salt in 
the ocean

C. an increase in the percentage of 
oxygen in the atmosphere

D. an increase in the average global 
temperature of the atmosphere
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 ●13 A student makes a ball-and-stick model 
of a propane molecule, as shown below. 
The black balls represent carbon atoms, 
and the white balls represent hydrogen 
atoms.

 Based on the model, what is the 
chemical formula of propane?

A. C3H8

B. C3H10

C. 3CH

D. 3CH8

ID:299458 B Common

 ●14 Which of the following statements 
describes what most likely occurs  
when thermal energy is removed  
from a liquid?

A. The mass of the liquid  
decreases.

B. The temperature of the liquid 
decreases.

C. The molecules of the liquid  
move faster.

D. The molecules of the liquid  
stop moving.

ID:300456 C Common

 ●15 Humans inherit only 46 chromosomes 
but show thousands of different 
genetic traits. Which of the following 
best explains how humans can show 
thousands of traits?

A. Every cell in a human contains a 
copy of all the chromosomes.

B. The body duplicates chromosomes 
each time it needs to express a trait.

C. Each chromosome has hundreds 
to thousands of genes that store 
information for specific traits.

D. The body produces thousands of new 
cells with different combinations of 
chromosomes as a human grows.

ID:291731 2419.eps A Common

 ●16 The table below shows the length of a 
year on Mercury and on Earth.

Planet

Mercury

Earth

88

365

Approximate Length
of  Year (Earth days)

 Which of the following statements best 
explains why Mercury has a shorter year 
than Earth?

A. Mercury is closer to the Sun.

B. Mercury’s climate is warmer.

C. Mercury’s axis has a greater tilt.

D. Mercury rotates slower on its axis.
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3$ The figure below represents Earth with two locations identified as X and Y.

X

Y

 Which of the following best explains why seasonal variations in temperature are 
more extreme at location X than at location Y?

A. The gravitational force is less at location X than at location Y.

B. The rotation of Earth has less effect on location X than on location Y.

C. The angle of incoming solar radiation varies more at location X than at 
location Y.

D. The ocean moderates the average temperature more at location X than at 
location Y.

3% Which of the following statements best explains why helicopters are usually more 
effective than airplanes for search-and-rescue operations in mountainous regions?

A. Helicopters can land safely in smaller areas.

B. Helicopters can fly faster to reach their destination.

C. Helicopters can fly longer distances without refueling.

D. Helicopters can stay in the air longer in bad weather conditions.
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3* The diagram below shows the relative heights of ocean tides on Earth at a 
particular time.

High tide

Low tide

 Which diagram shows one possible location of the Moon at the time when these 
tides occur?

A. Moon

B. 
Moon

C. 

Moon

D. 

Moon
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