LESSON MAKER PRO
Ramp Energy Detectives

Use a fair test to connect ramp height, speed, and mechanical energy.

3.8.B "plan and conduct investigations that demonstrate how the speed of an object is related to its mechanical energy.”

NAME DATE

€ READ AND MARK Read it twice

YOUR JOB Underline each action the class took to make its investigation fair. Circle the words that
explain how mechanical energy and speed are connected.

One Ramp, Three Heights

@ Ms. Lee’s class planned an investigation with one toy car and one adjustable ramp. They kept the
bottom of the ramp at the same spot and raised its top to 10, 20, and 30 centimeters. The class
kept the car, ramp length, and release method the same. They did not push the car. They released

it from rest each time.

@ Height gives the car stored mechanical energy before it moves. As the car rolls down, much of that
stored energy changes to moving energy. Moving energy is also mechanical energy. The class
timed how long the car took to travel one meter. They repeated every test three times and used the

average time. Their results are shown in the table.

TOY CAR INVESTIGATION RESULTS
Start Height Average Time for 1 Meter Speed
10 cm 2 seconds 0.5 m/s
20 cm 1.5 seconds 0.67 m/s
30 cm 1 second 1m/s

@ The table shows that the car was faster when it began higher on the ramp. A higher start gave the
car more stored mechanical energy. That energy changed into more moving energy as the car
rolled. This investigation did not prove that every object moves this way. It showed a fair test with

one car, one ramp, and no push.

Made free with Lesson Maker Pro - lessonmakerpro.com/standards/teks-science/3-8-b Student worksheet - Read and mark



€ ANSWER WITH EVIDENCE Use the passage
0 Which variable did the class change? Name two things they kept the same.

e Why was it important that the class did not push the car?

e Which start height gave the car the greatest speed? Use the table to give the speed.

o Explain how starting higher on the ramp was related to the car's mechanical energy and speed.




e YOUR TURN Your own words

Plan a fair toy-car ramp investigation you will conduct with your teacher. In each table row, choose a
different start height, state what you will keep the same, and tell what you will measure. On the lines
below, write one prediction about which car release will be fastest and why. Teacher: supply a stable
straight ramp at least 1 meter long, one freely rolling toy car, secure supports, ruler, timer and a clear
floor lane ending in a soft stop. Approve safe top heights of 10, 20 and 30 cm; do not hold the ramp
by hand. Mark a finish line 1 meter beyond the ramp bottom. After the plan/prediction, actually
release the same car from rest at the ramp top without pushing. Time from release to the finish line,
keeping the same ramp, lane, car and timing method. Conduct three trials at each height; record all
nine times with seconds on extra paper in rows labeled by height. Teacher supports timing and
release. Compare typical times, noting that shorter time over this same route indicates faster motion.
Explain how greater starting height can provide more stored mechanical energy and hence more
moving energy. Use your observed times and report differences or uncertainty honestly; clear the
lane before every release.

START HEIGHT KEEP THE SAME MEASURE
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Ramp Energy Detectives

PART 1 - READ AND MARK

Underline each action the class took to make its investigation fair. Circle the words that explain how

mechanical energy and speed are connected. Accept any marking that follows this job and points at the
right text.

PART 2 - ANSWERS

#

1

QUESTION

Which variable did the class change?
Name two things they kept the same.

Why was it important that the class did not
push the car?

Which start height gave the car the

greatest speed? Use the table to give the
speed.

Explain how starting higher on the ramp
was related to the car’'s mechanical energy
and speed.

ANSWER

They changed the start height. They kept the
same toy car, ramp length, and release
method.

A push could change the car’s speed.
Releasing the car without a push helped make
the test fair.

The 30 cm start height gave the greatest
speed, 1 m/s.

A higher start gave the car more stored
mechanical energy. As it rolled, more energy
changed to moving energy, so the car was
faster.
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PART 3 - YOUR TURN (SAMPLE ANSWER)

10 cm | Same toy car, ramp, and release with no push | Time from release to the finish 1 meter beyond the
ramp bottom

20 cm | Same toy car, ramp, and release with no push | Time from release to the finish 1 meter beyond the
ramp bottom

30 cm | Same toy car, ramp, and release with no push | Time from release to the finish 1 meter beyond the
ramp bottom

Prediction: The car released from 30 cm will be fastest because it starts with more stored mechanical
energy. The three planning rows remain examples. Add a real 3-height by 3-trial record with seconds. Do
not copy the story's times as your own. A shorter typical time indicates faster travel over the unchanged
ramp-plus-floor route; friction, release or timing error can affect actual results.

Accept other sensible ramp heights and controlled variables, such as the same distance, toy car, ramp,
and no push. The prediction should connect a higher starting point to more stored mechanical energy
and greater speed. Require observed conduct, nine measured times and an evidence-based
speed/energy explanation. Compare repeated times; an exact average/speed calculation is optional at
grade 3. The story’s times measure its stated 1m distance; the new investigation times the entire
unchanged ramp-plus-1m route, so do not compute its speed as 1 divided by total time. Accept
inconclusive/contrary measurements with honest discussion and a repeat/check, not fabricated expected
outcomes.
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