





Oh! My Aching Back! How Ramps Make Lifting Easier

9. Record your observations about the direct lift on the Observations Sheet, below:

Observations Sheet

Direct Lift

Ramp Lift

Prediction

Click the Predict button, [7], and then draw on the graph on the screen to show what you
think will happen when you use the ramp to lift the backpack.

10. Now set the board up as a ramp to the
same chair. (You can brace the end
against the wall or a table leg so that it
will not slide.) Place the backpack on
the lower end of the ramp. Click [» collect],
wait about two seconds, then slowly and
smoothly pull the backpack up the ramp
until it is on the chair.

11. Record your observations about the
ramp lift on the Observations Sheet. Describe the difference between the two lifts.

12. To examine and record data do the following:

a. Click the Examine button, [5], and the Examine box will appear.

Elementary Science with Vernier 30 - 3



Computer 30

b. Move the cursor over the graph to read the values in the Examine box to find the
highest typical force value for each lift. Write the values in the Data Table.

Data Table

Highest force
without ramp

Highest force
with ramp

Difference

N

N

ANALYZE YOUR DATA

1. How did it feel to lift the backpack directly? Use your experience and the data to
describe how it felt to lift it without the ramp.

2. How did it feel to pull the backpack up the ramp? Use your experience and the data

from the graph to describe that part of the activity.

3. Are the highest force values for the two runs different? 1T so, which one is greater?
Find the difference between the two values and record the difference in the Data

Table.

4. Write about where you see ramps in your everyday life. Can you think of places where
ramps are needed? Can you think of other situations in which you would need a ramp?

Good job!
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Teacher

TEACHER INFORMATION 30

Oh! My Aching Back!
How Ramps Make Lifting Easier

BACKGROUND INFORMATION

In this activity, students will use an object they are very familiar with to explore how a
simple machine, in this case an inclined plane, or ramp, helps us move heavy objects with
less force. By using a Force Sensor, students can measure how much force must be applied
to raise the backpack onto a chair using a ramp vs. simply lifting the backpack onto the
chair.

TIME FRAME FOR ACTIVITY

This activity takes about 30 minutes.

CURRICULAR CONNECTIONS

Social Studies - Jobs, rights for persons with movement disabilities.

Math - Angles, distance, measurement.

HELPFUL HINTS

1. The student pages with complete instructions for data-collection using Logger Lite or
LabQuest App can be found on the CD that accompanies this book. See Appendix A for
more information.

2. Data can be collected using a Force Sensor connected to Go!Link on a computer or a
Force Sensor connected directly to LabQuest. LabQuest does not support the use of
Go! products.

3. This should probably not be the first Force Sensor activity your students do. Begin
with Activity 27, Learning to use a Force Sensor.

4. The ramp used in this activity should be a smooth board about 2.5 cm (1 inch) thick,
20 cm (8 inches) wide, and 1.5-2 m (4-6 feet) long. Bracing the board against the wall
and resting the higher end on the edge of a chair makes a sturdy ramp.

Elementary Science with Vernier 30-1T



Activity 30

5. Using a backpack containing books for this activity is intended to help students relate
to the idea of lifting something heavy. I the force reaches 50 N, remove one of the
books to lighten the bag.

6. Since the activity has the students identify the peak force, it is possible that the
ramp trial will show the larger force, contrary to expectation. This will happen if the
ramp has a rough surface or if the student jerks the pack up the ramp. Instruct
students to pull the pack up the ramp gently.

SAMPLE RESULTS

Oh! My Aching Back!

Backpack lift
without ramp

\

E Backpack lift
with ramp

Change in force over time as a backpack is first lifted without
a ramp and then lifted using a ramp to aid in lifting

ANSWERS TO THE ANALYZE YOUR DATA SECTION

Answers and data tables have been removed from the online versions
of Vernier curriculum material in order to prevent inappropriate
student use. Graphs have also been obscured. Full answers and
sample data are available in the print versions of these labs.

ASSESSMENT

1. Have the students write a letter to an imaginary construction company explaining how
ramps could help them move their equipment more easily from one floor to another.
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EXTENSIONS

1. Write an essay about the history of the Americans with Disabilities Act (ADA).
2. Learn about how ramps may have been used to build the pyramids in Egypt.

3. Try lifting different masses in the backpack. Compare both the straight lift and the
ramp lift. 1s the ramp more helpful with heavier masses? Lighter masses? No

difference?
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