Smashing Impact Craters
Exploration

Challenge: How can you produce and measure different impact craters?

Materials: aluminum pan
various impact objects of different masses and sizes

flour cocoa powder
meter stick spoon
newspaper ruler

metric scale string

Watch Out! For best results, keep the flour and cocoa dry. The newspapers are to catch any
excess flour that escapes.

Let's Dig In:
Begin by reading through the entire procedure and constructing a data table to hold all of
the important data. Once your data table is completed, you may begin setting up the experiment.

Prepare the pans by placing approximately 5 cm of flour into the bottom of the pan. Use
the ruler to smooth the surface of the flour. Lightly sprinkle the cocoa over the surface of the
flour. Now choose three different objects to drop from those available in class. Measure the
mass of each of the objects.

Prepare drop height strings of three different lengths. Use a meter stick to measure out
three different heights from 0.5 m to 2.0 m. Drop your first object to the flour surface. After
impact, measure the depth and width of the crater and record it on your data table. Also describe
the actions of the debris that is evacuated from the crater location. Retrieve the object and drop
it from this same height several more times. Now collect data from your second height.
Measure and record your data as before. After your last height, prepare your surface for the next
object’s drop by smoothing it off. Repeat for your other objects.

Go Figure:
1.  What was the greatest factor in determining crater depth and width?

2. What were the patterns that emerged during your observations?
3. What were the differences or similarities between the debris fields?
4. Which of the variables affected the speed of the falling objects? Explain your choice.



Smashing Impact Craters
Exploration

GEOMES Topic: Earth and the Universe — Comets and Asteroids

Lab setup: none easy moderate difficult
Reasoning level: easy moderate difficult

Time required:  20-40 minutes 40-60 minutes 60-90 minutes

Process skills: comparing measuring observing collecting data

interpreting data controlling variables

Objectives: Students prepare a surface, which will be subjected to falling objects in hopes of
forming impact craters. They will develop a table to record data from various impact craters.

National Science Education Standards:
Content Standard: Earth & Space Science: Energy in the earth system
Origin and evolution of the earth system
Physical Science: Motions and forces
Unifying Concepts & Processes: Evidence, models, and explanation
Science as Inquiry: Abilities necessary to do scientific inquiry

Materials: aluminum turkey roasting pans
various impact objects of different masses and sizes (to be chosen by the teacher),

flour newspaper
cocoa powder, spoons
meter stick ruler

scale string

Teaching Strategies:

In order to get good results from this lab, the flour and cocoa must remain dry. Ifit
begins to gather moisture, the results will quickly degrade. Also, the flour will easily cause a
mess. Placing newspaper under the pans might help reduce the amount of clean up.

Selection of the impact objects can be tricky. Objects need to have a range of masses
and sizes, without having any be too large or heavy. Some recommended objects are: ping pong
ball, plastic beads, ball bearings, marbles, rubber balls, or anything smaller than golf ball size.
Three different drops (trials) are suggested for each sized sphere.

Set a time limit for students to complete their drops. There will be plenty of time for
processing data and answering the questions after that is done. The string is used to measure
standard dropping heights. Before the first drop, the students should have strings of different
lengths (recommend: 0.5 m, 1.0 m, 2.0 m). Between different object drops, suggest that students
occasionally clean and resurface the pan. The surface can be re-smoothed using the side of a
ruler. Too many impact drops will prevent accurate observations due to interference from other
impacts. When students are finished with their drops, collect the pans and the objects to reduce
distraction from the materials while they finish the rest of the lab.



Sample Data and Observations:

Drop Debris Observation for both
Height (m) Mass 1 Mass 2 Mass 3 height and mass
Crater Crater Crater Crater Crater Crater
width (cm) | depth width depth width depth
(cm) (cm) (cm) (cm) (cm)
0.5 0.5 0.9 0.8 1.3 2.8 2.3 Little splatter noticed
1.0 0.65 1.3 1.2 1.7 3.2 2.9 Wider debris field
2.0 0.8 1.5 1.55 2.1 4.4 3.9 Massive surface damage

Sample Responses to Go Figure:

1.

Student responses should not vary much. The mass of the falling object is the most
important for this activity, due to the small changes in dropping height.

Impact crater sizes (both depth and width) increased with height and increased with mass.

Students should look back upon their Debris Observation columns. Student answers will
vary here, depending on the drop heights used and the mass of falling object. In general,
debris fields will increase with both height and mass. The width and the extent of the rays
will vary greatly. Hopefully this will be easily observed from the cocoa spread on the
surface.

Since gravity is the driving ‘force’ behind the falling objects, mass does not matter for the
speed it is going when it impacts the surface. The most important factor for speed in this
lab will be the height (time allowed for acceleration). The acceleration will be that for
gravity, 9.8 m/s’.




