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Toying Around in Space

1 The scientific study of energy and motion and how they relate to each other
is called “physics.” One scientist who studied physics during the seventeenth and
eighteenth centuries was Sir Isaac Newton. His discoveries made him one of the
most recognizable names in the field of physics. More than 300 years after
Newton described his three laws of motion, astronauts were applying them while
orbiting Earth in a space shuttle.

2 Astronaut Mario Runco believes science can be fun and easy. He served as a
mission specialist for the crew of the space shuttle Endeavour in January of 1993.
Launched from the Kennedy Space Center in Florida, the five-person crew was
given several major assignments. A walk in space and the deployment of a NASA1

Tracking and Data Relay Satellite were among the assignments. Not all of their six
days in space were hard work, however. One important assignment gave them
the opportunity to combine work with play. That assignment was called “The
Physics of Toys.”

3 The project’s goal was to introduce students to Newtonian physics by
studying the effects of microgravity2 on toys in space. The demonstrations carried
out by the astronauts were designed to stimulate students’ curiosity and to show
them the importance of following the scientific method. The astronauts would
bring Newton’s laws of motion to life in space while children watched on
televisions on Earth.

4 Unlike the way objects on Earth react to the force of gravity, objects in orbit
do not fall toward Earth; they fall around it. This creates a feeling of
weightlessness for astronauts. Anything not tied down in space will just float. The
various toys on this mission were carefully selected. The astronauts wanted to
use toys that would most effectively demonstrate how this microgravity
environment influenced the performance of various toys.
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5 Five schools were invited to participate in “The Physics of Toys” project. The
five elementary schools that were involved were the elementary schools each of
the crew members had attended. Sacred Heart School, Mario Runco’s elementary
school, was one of the schools given an invitation. The students of Sacred Heart
would be observers as well as active participants in the project. Televisions and
telephones in each classroom would make it possible to view the demonstrations
in space as well as to ask the astronauts questions.

6 Ten toys were taken into space on the 1993 Endeavour mission. Each
classroom participating in the project had a set of similar toys. Sacred Heart
School used a toy racetrack and windup cars for one of its experiments. As part of
the project, the students studied the concepts of force, motion, and energy and
made predictions about the toys’ actions in space. Each student predicted and
drew his or her own conclusions based on classroom observations and lessons.
How would the toys function away from the force of Earth’s gravity?

7 Playing with toys in space was a delight for the astronauts. When astronaut
Runco started his experiment with the toy car and circular racetrack, the students
in New York watched carefully. They had already experimented with the car and
racetrack in class. After winding the car up, they placed it on a looped racetrack.
As soon as the car lost friction, it stopped traveling and fell, even though the toy’s
engine had not completely wound down. Would the windup car go around a
looped track in space or would it fall out of the loop?

8 Astronaut Runco was also anxious to discover the answers to the students’
questions. He wound up his car and placed it on the looped track. The car moved
along the racetrack until it wound down completely. Then the students watched as
Runco’s toy car left the track and floated in the air. Because it was in a state of
free fall in the microgravity environment, the car did not fall to the floor but
merely “floated” away.

9 The students also experimented by winding the car and letting it run along a
flat surface in the classroom. The wheels moved the car several feet and stopped
when the engine stopped. When pushed without being wound up, the car did not
move very far. In space, a gentle push moved the car a greater distance. When
astronaut Runco wound up the car and released it in the air, it spun around in the
opposite direction. The astronauts could hear the children laughing and reacting
to the surprise action of the toy. The students were discovering that Newton’s
laws of motion applied in space too.
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10 The astronauts played with additional toys in space and noted the changes.
Windup toys that usually moved through the air by themselves did not operate as
well in microgravity. Toys that are pushed on Earth usually move in a straight line,
but not in space. Each demonstration showed various principles of Newton’s laws.
Studying the concept of microgravity and the effects on objects away from the
force of Earth’s gravity was one lesson the students will never forget.

1
NASA – the National Aeronautics and Space Administration, an American organization that conducts space travel

2
microgravity – an environment with very little gravity
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What is the author's purpose for writing Paragraph 1?  

 A . To introduce the reader to the space shuttle

 B.  To introduce the reader to the astronauts' mission 

 C.  To introduce the reader to famous scientists 

 D.  To introduce the reader to the idea of physics  
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What is the main idea of Paragraph 2?

A. Space shuttle Endeavour had both serious and fun assignments.

B. Mario Runco served as a mission specialist on the space shuttle.

C. The space shuttle was launched from the Kennedy Space Center.

D. Space shuttles often have many crew members.
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What is the author's purpose for writing Paragraphs 7 and 8?

A. To entertain with interesting information about space

B. To persuade students to consider becoming astronauts

C. To give information about how toy cars should behave on Earth

D. To contrast the behavior of toy cars in different situations
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 Which of these describes the action of the toy car on the track in the 
pace shuttle after the toy car wound down? s 

 A  . It moved rapidly along the track.

 B  . It lifted off the track and floated.  

 C  . It spun around in circles. 

 D  . It remained where it was.  
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Why had the students already observed the behavior of toys similar 
to those the astronauts used?  

 A . So the toys could be prepared for the astronauts' use 

 B.  So astronauts could know which toys to use 

 C.  So students could see how space affected the toys' behavior 

 D.  So students could see that toys could be taken into space  
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Which detail from the article best illustrates the idea of 
weightlessness in space?  

 A . A car moving on a track 

 B.  A car falling out of the loop

 C.  A car floating away

 D.  A car spinning in circles  
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What is most likely the reason the astronauts used toys in their experiments?

A. The toys were inexpensive.

B. Students could relate to toys.

C. Other objects were unavailable in space.

D. Newton used similar objects in his discoveries.
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Which activity would best demonstrate the overall purpose of the space experiments?

A. Dressing a doll

B. Bouncing a ball

C. Coloring a picture

D. Holding some cards
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Describe what happened to the windup cars in space and compare
their actions to the windup cars on Earth.

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________
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What would be an appropriate toy, other than a car, to take into
space? Use details from the article to support your answer.

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________
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