Translate the following to mathematical statements and questions.  If you want, you can answer any questions that are asked but I am primarily interested in your ability to write this material down mathematically.

1. The electrical resistance R of a wire is directly proportional to its length l and inversely proportional to the square of its radius r. 

a. Write this relationship down mathematically.

b. What happens to the resistance as the wire's radius gets smaller and smaller?

c. At what rate does the resistance change with respect to the wire's radius?

d. The relative percentage error in measuring the radius is +.1%.

e. What happens to the resistance as the wire gets longer and longer?

f. At what rate does the resistance change with respect to the wire's length?

g. The error in measuring the wire's length is +2.0 mm.

2. The Stefan-Boltzmann law says that the radiant energy R per unit surface area 

emitted from a black surface is directly proportional to the fourth power of the temperature T (in K).

a. Write this relationship down mathematically.

b. The relative percentage error in measuring T is +.5%

c. What is the relative percentage error made in computing the radiant energy R given that the relative percentage error made in computing the temperature is +2%?

d. If we measure T to be 37.0 +.1 K, what is the error made in computing R?

e. How fast does the radiant energy change with respect to changes in the temperature?

f. The error made in measuring T is + 1 K.  

g. What happens to the radiant energy as the temperature approaches absolute zero?

h. The temperature is decreasing at a rate of 3K per hour.

i. How fast is the radiant energy changing with respect to time?

3. The intensity I of illumination from a light source is inverely proportional to the square of the distance s from that source. 

a. Express this relationship mathematically.

b. What happens to the illumination as one moves closer and closer to the light source.

c. Estimate the error made in computing I.

d. What is the rate of change of the illumination relative to the distance of an object from that source?

e. The relative percent error in s is +3%.

f. What happens to the illumination  as we move farther and farther from the light source?

g. An object is moving away from the light source at a rate of 55 cm/hr.

h. Find the error in computing I if we measure s = 45.0 + .5 cm.

i. What is the relative percent change in I?

j. How fast is the light's intensity changing with respect to time?

