Shear Madness (Student Edition)
Shearing sheep just before winter?!? Who would do such a thing?

Keeping sheep unsheared in the summer?!? Gimme a break!

There is some strategy and timing when it comes to getting livestock ready for the temperature changes that the seasons bring!
Regulating body temperature is, arguably, the toughest and most critical challenge that most animals face. Homeothermic (warm-blooded) animals, in order to maintain temperature homeostasis, need to be constantly monitoring their body temperature (internally) in response to the temperature of their environments (externally).

It may seem like a really good deal to be homeothermic. After all, you can live virtually anywhere on the planet if your internal body temperature is pretty constant. However, keeping that body temperature within a very narrow range is a life-or-death proposition in extreme temperature—both hot and cold. In this activity, you will be exploring models of a homeotherm that is subjected to a very nasty temperature extreme.

Materials

TI-Nspire or TI-Nspire CAS unit

Styrofoam cup & Plastic cup

Warm water (40-50oC or 100-110oF)

EasyTemp Probe or Temp.Probe/EasyLink

Plastic "shoe box" or similar container

Ice water
Procedure

1. Half fill the “shoe box” with ice water

2. Connect the EasyTemp probe to TI-Nspire

3. Set up a time graph data collection: one sample every 10 seconds for 5 minutes.

4. Fill the styrofoam cup about 2/3 full of warm water; place the probe in the cup and allow the temperature reading to stabilize.

5. Click to start the data collection, then hold the cup in the ice water, keeping the tip of the probe in the middle of the cup, and not touching the sides or the bottom. HOLD THE CUP—do not allow it to tip.
6. After the data collection is complete, determine the rate of change of the temperature. Use either a movable line, or a regression equation. Record the rate in the data table.

7. Now run the experiment again, substituting the plastic cup for the styrofoam one. Record and compare your two runs.
	Cup Used
	Rate of heat loss (oC or oF/sec)

	Styrofoam (insulated)
	

	Plastic (non-insulated)
	


Analysis Questions

1. What are some "strategies" that homeotherms use in order to stay warm when the environmental temperature is really cold?
2. What are some strategies they use to cool off when it's really hot?
3. Describe what is meant by “homeostasis”.
4. If the two cups represented an actual animal, like a sheep, what did the styrofoam insulation represent?
5. The plastic cup represented a "shorn" sheep. What do you think is meant by the word "shorn"?
6. How do you think you could have even further reduced the heat loss from the "insulated sheep"?
7. This activity modeled wintertime conditions. How do you think the activity could be modified to model summertime?
8. Predict the outcome of the experiment if summertime conditions were modeled.
9. At what time of year do you think sheep ranchers should shear their sheep?
