Name: ___________________________________________       Date: _______________________
MECE 1101 – Introduction to Mechanical Engineering

Review – Problem Solving Using Common Engr. Concepts
Objective:

Practice how to set up engineering calculations and how to deal with common physical quantities and concepts. 

Problems:

1. Robert lives 65 miles from you. You both leave home at 3:00 pm and drive toward each other on the same road. Robert travels at 40 mph, and you travel at 50 mph. At what time will you pass Robert on the road?
2. A rectangular tank 10 feet wide, 30 feet long, and 12 feet high is completely filled with gasoline. The gasoline is to be pumped into a spherical tank that is 6.0 meters in diameter. The pump moves gasoline at a rate of 30.0 gallons/minute. (a) How long, in hours, will it take to transfer the gasoline? and (b) what percentage of the spherical tank will be filled with gasoline?
3. Juan and Charles are commercial painters. Juan has a job to paint a water storage tank that is a sphere supported above the ground by three legs. The sphere is 15.5 meters in diameter. Charles has a job to paint a gasoline storage tank that is a cylinder 48.0 feet in diameter and 39.0 feet high. The bottom of the tank sits on a concrete pad, and therefore, will not be painted. Juan has bet Charles that he will complete his job first. Assuming that Juan and Charles both paint at a rate of 150 feet square / hour, who will win the bet?
4. A liquid mixture of benzene and toluene contains 50% benzene by mass. The mixture is fed continuously to a distillation apparatus that produces vapor containing 60% benzene and a residual mixture containing 37.5% benzene, each by mass. The still operates at a steady state. If the mixture feed rate is 100 kg/hr, determine the mass flow rates for each stream.

5. Estimate the total amount of coolant in gallons wasted by a radiator that drips continually at the rate of one drop every two minutes for six months. State all your assumptions clearly.
