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Bowling balls and the Mars rover team for a math
lesson

NASA Langley educators and engineers teach Hampton students about Newton's laws
(%) B g +1 | 1 W Tweet &

Bowling with NASA and the Mars Rover
Daily Press Mar. 20, 2013

About 140 fourth and fifth graders from Kraft Elementary School are learning about Newton's lavws of motion, with the help of
NASA engineers who built the Mars Rover.

By Cathy Grimes, cgrimes@dailypress.com | (757) 247-4758
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Kaolby Davis, in a red shirt and fresh Mobawlk haircut, stepped to the lane ling, hefting a chatreuse bowling ball
in his left hand. The fith-grader studied the pins, then with a flick of hiswrist sent his ball spinning down the
alley at Cine Bistra. The ball hooked, then knocked down seven pins. On his second rall, he caught the
rermaining three, earning a spare. He hopped and raised his arms in satisfaction.

kalby, a fitth-grader at Kraft Elementary School in Hampton, was one of three students who howled a frame to
demaonstrate [saac Mewton's second law of motion on Wednesday morning. The students were among mare
than 140 who paticipated inthe math and physics lesson atthe of-campus venue, a collaborative venture
hetween the school division, NASA Langley Research Centar, Cine Bistra and the City of Hamptan. BASA
education specialists teamed to present the lesson and a crew of technicians filmed the event and live-
streamed it on MASA's Digital Learning Metwork.

In addition to bowling, the lesson involved the Mars rover, rockets and a guest appearance by ane of the
engineers who worked on Curfosity's entry, descent and landing on the red planet.
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FHASA Langley spokeswoman Kathy Barnston said MASA Lanoley
technicians used iFads and laptops to film and stream the event
on the WASA Education Digital Learning Metwaorl,
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The fast-paced haur-long program taak place in a theater that
wiolld show "0z, the Great and Powerful® [ater that day. Students
slipped into the oversized theater seats, catching sight of
themseles on the movie screen and swaving, pointing and smiling.
FHASA Education Specialist Bonnie Murray organized an impromptu
wave hefore launching into the lessan with digital learning netawork
manager Cann Smith-Long.

The two hantered in an almost vaudeville style as they traded quips
and demaonstrated Mewton's three laws of maotion, using 2 tennis
hall, a bowling ball and a balloon rocket as props. All the while they
asked students questions and beamed when they responded.

Kaolby was among the first to raise his hand, proudly reciting
Flewton's first law of motion: An object in mation stays in motion.
An ohject at rest stays at rest.

Students harked to the three young bovlers' efforts as an example
of that law: howling pins are at rest until a ball slams into them.

The star of the show was MASA Landley endineer David Way, the
entry, descent and landing tearm leader far the Curiosity missian,
whi spoke to the students via wideao connection. He beamed down
at them from the big screen like a blue-shirted Oz, and asked them
towannle "Gangnam style" if they could hear him. The students
immediately launched into the hand motions of the viral video
dance.

Way told students he had been working on the project longer than
most ofthe students had been alive, beginning in 2001, When a
student asked if he ever thought about giving up, he said yes. The
launch was delayed at least twice hefore Cariosity was shot into
space on the nose of an Atlas rocket.

Way said Mewton's secand law, force was his favarite, and "had everthing to do with" the successful landing an
mMars. In fact, he said he used elements of math he learned in elementary school as well a5 geometry and
algebra when working on the challenge of landing the rowver.

"It's that math and knowing scientific laws that allowed us to do really cool things like land rovers on other
planets" Way said,

He noted that KASA engineers modeled all the forces that would affectthe rover on their computers, then had
students identify thoze forces and ather elerments that affected the rover at every step of the descent, using a
series of illustrations. Hands shot into the air and students shouted answers, which Way linked to the [aws of
rmotion.

He ended his presentation with a video clip of the Curiosity landing. "1 still get pretty nenmus every time | watch
this," Way said, adding that because of the engineers' calculations — using math and Mewton's laws — they were
ahle to land within seven seconds oftheir anticipated touchdown time and within ahout 1.5 miles ofthe targeted
landing spot.
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Students applauded when the video showed MASA engineers celebrating the successful landing.
kraft fourth-grader Cameron Hatchett said the Cine Bistro event "makes me look at math differently. It's fun”

Faolky, forwhom bowling is probably bis favarite sport, said he thinks in terms of angles when he rolls & ball
down the lane. But he plans to remember Mewion's laws the nexttime he approaches a lane. "Before | bowl [
think of all the equations in my head”

Remember Mewtan's laws?
Sir lsaac Mewton developed three laws that have become known as Mewton's Laws of Motion.

First lawe & hody in motion at constant speed will remain in motion atthat speed unless acted upan by an
autside farce. A body at restwill remain at rest, unless acted upaon by an autside farce.

Second law: Farce eguals mass (orweight) times acceleration.
Third law: Every action has an equal and opposite reaction.

Source: MASA
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