
[image: image1.jpg]table salt, bath salts, colored sand, or any inexpensive powder with a similar consistency
that is handy. Be sure to cover the base layer completely, and to a uniform depth, with the

topping-

3. You will be dropping 2 projectile repeatedly into the container, measuring the resultant
crater diameter, noting anything unusual (such as distinctly non-circular craters), and resur-
facing the materials in the container between sets of trials. In order to obtain useful data,
it is important that you consistently prepare e surface in the same manner, and measure
crater diameters the same way. If a crater is non-circular, measure the longest dimension; if
its rim is terraced, measure from the outer terrace on one side to the outer terrace on the
other side. Use a small ruler to measure crater diameters to the nearest half of a millimeter
or two-hundredths of an inch, and a longer tape measure to determine the height above the
surface from which projectiles will be dropped.

4. Begin the data collection process by dropping the projectile from a height of 10" (254 cm)
onto the prepared surface. (If you measure the height from the ground level, or the bottom of
your container, make sure to account for the roughly one-inch height of your lunar surface!)
Examine the crater before removing the projectile from the sand, as its removal may damage
the delicate crater pattern. Measure the diameter of the resulting crater and record it under
«Tyial 17 in Table 3.3, in units of centimeters. Measure the length to the nearest half of a
millimeter (0.05 cm), so write «3.25 cm,” for example, rather than just “3 em? (If you do not
have a metric ruler, one marked with centimeters and millimeters, recall that one inch is equal
to 2.54 centimeters and translate your measurements from fractions of inches accordingly.)
Take notes about crater appearance as appropriate (when you notice interesting or unusual
patterns).

5. Perform seven trials from this height, recording diameters and notes in Table 3.3 each
time. If your container is large enough, you may be able to fit in an entire set of seven trials
in one go by dropping the projectile onto various areas. If your projectile ever forms a crater
which overlaps with an existing structure, discard that trial and drop the projectile again.
‘Whenever the surface fills up with craters, remove the top layer of material, smooth away
any craters in the base, and re-apply a new, smooth top layer.

6. Examine the set of diameter measurements, and discard (set aside) the largest and the
smallest of the seven values. (This is called removing the outliers, and eliminates the points
most likely to have been affected by the wind or errors in procedure or measurement.) Then
average the remaining five values and record an error estimate based on their spread in value,
by creating a histogram of the values in the first plotting tool listed for this lab excrcise on
the GEAS project lab exercise wéb page (see the URL on page 3 in §3.1.2). Place these
values in the final column of Table3.3.

7. Next increase the height from which the projectile is dropped to 20" (50.8 cm), and
perform seven more trials, recording your observations in the next two lines of Table 33
‘When your measurements are completed, discard the largest and smallest values and averag
the remaining five together, estimating the spread, or scatter (o), again as well.
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[image: image2.jpg]8. Repeat this process at heights ot 3U" (/6.2 cm), 2U" (1U1.6 cm), 6U" (1o2.4 ¢m), and SU°
(203.2 cm), entering the data into Tables 3.3 and 3.4. Each completed data table is worth

up to 6 points.

9. There arc two remaining lines in Table 3.4. If you are working near a tall staircase anc
can safely drop a projectile from higher than seven feet, then go ahead; ideal heights are
120" (10 feet) and 160" (13 feet, 4”). However, if you do not have a safe, secure way to drop
a projectile from a larger height then 1eaveﬁese tweglines blank or work at lower heights
Do not use a step ladder or climb anything but a stable staircase — your safety
is much more important than these final two sets of data points.

You may want to enlist a helper (and a few identical projectiles) for this part of the experi-
ment, to save you time by dropping the projectiles while you measure the crater diameters
below. If you do so, bring along a 35-mm film cannister or another small plastic container, sc
that you can easily toss the projectiles back up to your assistant after each cratering event
Be careful that no projectiles are dropped on anyone’s head!

Discuss your findings in the space below. In particular, comment on observed ray patterns
and lengths, any non-circular craters and central peaks seen, and anything else of interest.

(3 points)

Congratulations, you have completed the second of this lab’s three activities. You may wan
to answer Post-Lab questions 4 and 5 starting on page 20 at this time.
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