Physics Name:
Lab - Road Rally (from Space?)

Objective:
To determine the maximum speed you could navigatenaon the highway with using
satellite data.

Procedure:
Using an internet browser find a website that ptesisatellite images of the earth. You may

usehttp://terraserver.microsoft.cqrboogle Maps, or Mapquest.

Search for a location containing a highway or geéaioad with a curve init. This is pretty
much “catch as catch can.” One location that mdgs the interchange between i-94 and US-
23. You can “zoom in” and “zoom out” using thetiomts on the screen. Once you have a
viable picture take a “screen shot” using the folloy steps (be sure you get a SCALE with
your picture):

Macintosh:
*Press the <shift> <apple> 4 keys at the same time.
*Your cursor will turn into a plus sign. Draw axbaround the picture on the screen (be sure
to include the scale!).
*When you let go of the mouse you'll see a litidenera appear and you'll hear a “click”.
*To access your photo go back to the desktop ackl @h the file entitled “Picture 1”. You
can print this or insert it into your lab document.

PC:
*Press the <Prnt Scrn> key. This takes a scresrolyour screen (you will not see or hear
anything)
*Open a drawing program (like MSPaint) and seléctit” “Paste”. Once your screen shot
appears you can copy whatever part of it you wadtgaste it into your lab document.

Analysis:
Make a side view drawing of your car as it rourtisturn. Draw a Free Body Diagram
labeling and resolving ALL forces. For the bankexdhtyou can assume a 5° bank. You can
assume the coefficient of friction is 0.700 for lbeb on concrete. Determine the maximum
speedn miles per hour for the following cases (show ALL work and ALL @deations):

(i) car on your turn with no bank, no friction
(i) car on your turn with no bank, friction

(iif) car on your turn with a 5° bank, no friction
(iv) car on your turn with a 5° bank, friction

Questions:

1.) What angle would be needed for a banked th2®0m radius to be maneuvered by a car
at 60 miles per hour with no friction?



2.) Does the maximum speed calculated in part §ikersense? Explain in terms of Newton’s
Laws.

3.) How does the maximum speed compare for thedbuations? Rank them from slowest to
fastest. Does the order make sense?

4.) How would your answers for the four speedsediiff your road was on the moon?

XC.) Derive a formuldor the banking angle needed to make a turn wittidn in terms of v,
r, and g.

Error Analysis and Conclusions...



