Dimensional Analysis & Significant Figures

Problem Set

Part 2

Solve the following problems using dimensional analysis. All work WITH UNITS must be shown.

1. The speed of light is 3.0 x 108 meters/sec. What is this speed in miles/hour (1 mile = 1.609 km)?

2. The speed of sound is 740 miles/hr. What is this speed in meters/second?

3. In order to control epileptic seizures in his dog (Moose), Mr. Sebald must give the dog daily doses of Potassium Bromide (KBr). The recommended daily dose is 25 mg/kg of body weight (the dog’s body weight…not Mr. Sebald’s). Moose has a weight of 96.5 lbs. How many grams of KBr should be given to the dog each day? Mr. Sebald buys 250.g of KBr. How many days will that last?

4. Every three times a student cleaned her bedroom her mother made her an apple pie. She cleaned her bedroom 9 times. How many apple pies does her mother owe her (What? Your mother doesn’t reward you for cleaning your bedroom? Aren’t there child labor laws?)?

5. A Wisco senior was applying for college and wondered how many applications she would need to send. Her counselor explained with her excellent grade in chemistry she would be accepted to every three schools she applied to [3 applications = 1 acceptance]. She realized that she would have to write three essays for each application [1 application = 3 essays] and each essay would require 2 hours of work [1 essay = 2 hours]. Writing essays is hard work. For each hour of essay writing she would need to expend 525 calories [1 hour = 525 calories] which she could get from her mother’s apple pies [ 1 pie = 1000 calories]. How many times would she need to clean her room to gain acceptance to 10 colleges (hint: see problem 4).  I’ll get you started:  10 acceptances  x …..

6. Because you never learned dimensional analysis, you have been working at a fast food restaurant for the past 30 years wrapping hamburgers. Each hour you wrap 185 hamburgers. You work 8 hours per day, 5 days a week. You get paid every 2 weeks with a salary of $650.50. How many hamburgers will you have to wrap to make your first one million dollars? (This is an example of a closed loop problem: If you can solve the problem you would not be working there. If you are working there you can’t solve the problem. I have decided to overlook this impasse and allow you to solve this problem anyway.)

