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What gives a rocket its power?

World War II raged across Europe, and British citizens understood the
drill. When they heard buzzing engines overhead, it was time to seek shelter
quickly. German bombs were about to fall. The buzzing didn’t come from
airplanes, though. It was the engines of V-1 flying bombs. They were
unmanned jets rushing to blow up their targets.

Then, in 1944, Londoners suddenly lost their warning. There was only
silence before each deadly explosion. The Germans had created the V-2
rocket, which moved faster than the speed of sound.

Germans didn’t invent rockets, and they weren’t the first to use them as
weapons either. About 2,000 years ago in China, simple rockets were first
used as fireworks. Gunpowder was placed inside a tube that had been sealed
at one end. When the gunpowder was lit, the force of the explosion blew out
the open end and propelled the tube forward.

Rocket technology is based on Newton’s Third Law of Motion: Every
action has an equal and opposite reaction. Most rockets use an internal
combustion engine. A powerful chemical reaction inside the engine
produces an explosion. The exhaust from this explosion blows out of a
narrow opening at one end of the rocket. The force of the exhaust creates an
equal and opposite force that pushes the rocket forward.

Rocket technology slowly spread from China to Europe. These early
rockets were very inefficient and inaccurate, though. During the 1800s,
engineers found rocket shapes that flew with much greater precision, but the
engines still wasted a lot of energy.

Around 1920, Robert Goddard attached a nozzle to the bottom of a
rocket. Forcing exhaust through the nozzle’s narrow opening created a
tremendous amount of thrust. Rocket engines became much more efficient.

By the late 1930s, Nazi scientists
had designed the most powerful rocket
yet, the V-2. It zoomed into the
thermosphere, cruised toward its target,
and then dove back toward Earth at
hundreds of miles per hour.

After World War II, many of
Germany'’s top scientists ended up in the
United States. Their knowledge of
rocketry was put to use in the space
program. Soon, rockets launched
satellites and spacecraft into orbit
around Earth, and eventually sent people
to the moon.
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the letter of the best answer to each question below.

Rockets were first developed

a. in Germany in the 1930s.

b. in the United States after World War IL
¢. 2,000 years ago in China.

d. during the 1800s in Europe.

A missile is

a. a rocket that uses liquid fuel.

b. a rocket that carries an explosive.

¢. different than a rocket because it uses a motor.

d. an advanced type of rocket that uses a nozzle.

§ =2 your answers on the lines below.

3 Why didn’t British citizens know when a V-2 rocket was about to hit?

4 Using Newton’s Third Law of Motion, explain how a rocket moves forward.

nifying Concepts and Processes

" 1. What happens if you partially block the stream of water coming out of a hose? Use your answer to
describe in detail why a nozzle makes a rocket more efficient.

2. Rockets need thrust in order to fly, but does it always need to be created by an explosion? Explain
your answer.
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