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EXPLORE MORE:

This lesson has excerpts from Bring Science Alive! Forces and Energy Unit 3, Lesson 
7 - Forms of Energy and Lesson 8 - Measuring Kinetic Energy. Full support, including 
a ready to teach slideshow, is available online at www.teachtci.com.

Winter Olympics

Science and Sports

Lesson Overview

Students watch a video of a skier and identify how potential and 
kinetic energy are demonstrated. They then find out how Olympians 
turn to scientists to help improve their performance. They use what 
they learn to trace energy transformation in snowboarding. 

Procedures

1. Introduce types of energy. Tell students there are two kinds of 
energy: potential energy and kinetic energy. 
• Potential energy: Stored energy is called potential energy. The 

name can help you remember what it means. (Ask students, 
What does it mean when we say that someone or something 
has “potential”?)

• Kinetic energy: Objects in motion also have energy. The energy of motion is called kinetic energy. 
The word “kinetic” means “of or relating to motion.”

2. Analyze energy in skiing. Watch this video of a skier. 
• Pause the video in four places: as the video starts, two places afterward, and at the end. For each 

position, ask: How would you demonstrate potential energy and kinetic energy here? 
• Answer: PE is highest at the first pause. PE is higher than KE when the skier is higher up the hill. KE 

is higher than PE at the next lower position. KE is highest at the end.
3. Further connect science and sports. Have students read Science and Sports. Ask:

• How do athletes use technology to improve their performance?
• What are some ways skiers reduce air resistance?
• How do skiers reduce friction?

4. Have students trace energy in snowboarding. Ask students to complete the notebook prompt on 
energy transformation in a system.
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Athletes train for years to prepare for 
the Olympic Games. Most of them 
work with coaches to improve their 
performance, but some are now also 
working with biomechanical scientists.

One of the newest ways that science has become involved in 

sports is through a branch of science called biomechanics, which 

is a combination of physics and biology and is the study of the 

effect of forces on the motion of living things. When biomechanical 

scientists work with athletes, they use ideas from physics to help 

the athletes move in ways that will improve their performance. 

READING FURTHER

Science and Sports
Faster. Higher. Stronger. Those words are the Olympic motto. Every two years, 
athletes from around the world gather to see who can best live up to that motto. Most 
competitors train for years in preparation for the Olympic Games. Traditionally, athletes 
work with coaches to improve their performance. But today, many athletes are also 
turning to scientists for help. How is science involved in Olympic sports?
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M e a s u r i n g  K i n e t i c  E n e r g y

Athletes like this javelin thrower 
move their bodies in complex ways. 
Scientists use electronic technologies 
to analyze their movements and look 
for ways to improve.

High-Tech Training
To help an athlete improve, biomechanical scientists have to 

collect data about how the athlete moves. But collecting motion 

data is not easy. In every sport, people move in complex ways, and 

in many sports, people move very fast. Therefore, scientists rely 

on electronic technologies to gather and analyze data.

One of the main ways scientists gather data is by using high-

speed cameras. These cameras take thousands (or millions!) of 

photos each second. When these photos are played at a slower 

speed, scientists can view an athlete in slow motion and can 

analyze each tiny movement she makes.

Scientists also use lasers to gather data. For example, a 

runner’s speed and acceleration can be measured using a tool 

that shines a special laser on the runner’s back. Scientists then 

share the data and video of the runner with the runner’s coach so 

that the coach can figure out things like when and why the runner 

slows down during a race.

Sometimes motion sensors are placed directly on athletes. 

Javelin throwers have to move their bodies in a specific way to 

get the most power in their throws. Scientists put sensors on an 

athlete’s hips and shoulders to see if he is turning his body and 

moving his arms in the best way possible. 
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The fastest moving athletes in the 
Olympics are the downhill skiers. 
Skiers move so fast because a lot 
of potential energy is converted into 
kinetic energy as they travel downhill.

Skiing Speed Demons
Since the word faster is part of the Olympic motto, you might 

have wondered what is the fastest sport in the Olympic Games. 

The Olympic sport that has the fastest moving people is downhill 

skiing during the Winter Olympics. Some skiers have reached 

speeds of more than 160 km/h! 

In downhill skiing, skiers try to complete a marked course in 

the shortest time possible. The course does not take the skiers 

straight down a slope. Instead, the competitive skiers are required 

to pass through “gates,” which are pairs of flags along the course. 

The gates are positioned so that skiers have to turn several times 

as they race downhill. 

How can downhill skiers reach such fast speeds? Downhill skiers 

are able to go so fast because their potential energy at the top of 

the hill is converted into kinetic energy. To keep their high speed, 

skiers must work to reduce the amount of energy transferred to the 

environment as they go downhill. Energy can be transferred to the 

environment because of air resistance and friction.

Skiers reduce air resistance in different ways. One way they 

reduce air resistance is by wearing smooth jumpsuits and helmets, 

which allow air to move around their bodies more easily. They 

also try to keep their bodies in a 

tucked and crouched position as 

much as possible. This position 

reduces their surface area and 

thus reduces air resistance.

Skiers also do different things 

to control friction. They coat the 

bottoms of their skis with wax 

to make the skis as smooth as 

possible. The smooth surface 

reduces the friction between 

the skis and the snow. However, 

skiers need friction to make the 

turns on the course. They tilt their 

skis so that the skis’ edges dig 

into the snow to provide friction 

to make the turn. Getting enough 

friction to turn without losing 

too much energy is a balancing 

act that the skiers must learn to 

perform well.
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M e a s u r i n g  K i n e t i c  E n e r g y

The fastest moving object in the 
Olympics is found in the sport of 
badminton. This player is performing a 
smash, which is a move that can send 
a shuttlecock flying at speeds of more 
than 300 km/h.

Surprisingly Swift Shuttlecock
Downhill skiing may have the fastest moving people in the 

Olympics, but the fastest moving object in the Olympics is the 

shuttlecock. A shuttlecock is the funny-looking object that is hit back 

and forth in the sport of badminton. A shuttlecock is made of 

feathers attached to a round piece of cork. Players hit it with rela-

tively light-weight rackets. Although the equipment seems dainty, 

the shuttlecock can reach speeds more than 300 km/h (186 mi/h)! 

A shuttlecock moves at high speeds after a player performs a 

move called a smash. To do a smash, a player leans back, puts his 

weight on his right foot (if he’s right-handed), then pushes off with 

his right foot. The power from his leg muscles transfers energy up 

through his body. He puts his right arm and the racket behind him 

then twists his body as he swings the racket in a wide arc over his 

head. He hits the shuttlecock near the top of the racket’s swing.  

The player has a lot of kinetic energy as he twists his body and 

swings his arm, and the energy is transferred to the shuttlecock 

when it is hit. Because the shuttlecock has a small mass, its large 

amount of kinetic energy means that it travels at a very fast speed.

The smash is an important part of a badminton player’s game 

because smashed shuttlecocks are difficult for an opponent to 

return. But perfecting the smash is not easy. So, an Olympic 

hopeful may want to get help from a biomechanical scientist 

during training to make sure he’s doing it right! ◆

The object that is hit back-and-forth in 
badminton is a shuttlecock. It is made 
of feathers or plastic feathers and cork 
and is very lightweight.
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N O T E B O O K
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1. Explain the transformation of energy in the system of the snowboarder and the mountain.

2. At what point does the snowboarder have the most potential energy? The most kinetic energy?

Use the following image to answer the questions.

3 - Tracing Energy Transformation in a System


