2.4 Progiem Set 1 SoLuTioNS
Problem 1

Pressure regulator on gas grill:

a) knob setting should correspond to some particular, even pressure flow of gas,
resulting in even cooking flame.

b) actual flame quality (eveness, etc);, cooking temp (flame size, etc)

C) gas pressure

d) knob position/angle

¢) hose fluid dynamic system and valve/spring mechanism

f) force/pressure exerted by gas stream wrt atm.

g) ambient air pressure (due to elevation; weather); leaks

Water closet (toilet tank):

a) want stored volume of water, appropriate to obtain good flush

b) consistent volume kept between flushes

c¢) water volume (water level)

d) ref. input is height where float-lever shuts off water in- flow

e) float attach to lever, which toggle valve for water in- flow; overflow tube that
allows level to go'down if height goes above ref.

f) height of water in tank

g) leaks; objects in tank (empty plastic bottle) that displace water

Shower mixing valve:

a) want knob setting to correspond to particular temp water from shower

b) constant temperature (and flow rate) water desired

¢) output variable is mixed water output temperature

d) ref. input is knob angle

e) valve responds to temperature and pressure changes in each of the input (hot
and cold) water flows, metal or wax expands or contracts with temperature
changes to adjust each flow rate and approach desired set point at output

f) temperature of mixed water

g) temperature and pressure variations in the hot and cold water feeding into the
valve (due to toilet flushes, city supply line pressure drop, etc)

Iris of your eye:

a) goal to regulate intensity of light entering eye

b) apparent “brightness” of images perceived reasonable; no damage to eye
c¢) amount of light entering eye

d) good light level set by eye (“hardware™) and/or brain

e) iris opening, muscle tissue controlling diameter

f) light intensity

g) ambient and direct light to eye, eyelids blocking some of light,




Angle of your elbow:
a) want to positionarm to manipulate objects, etc
b) actual position and angle of arm; dexterity; fast response; no overshoot; etc
c) arm angle, steadiness

d) desired ‘angle
€) eye gauges position, brain sends electrical signals to correct, muscles respond
f) visual (and “sense of body position™) feedback to the brain

g) heavy objects being lifted; fatigue of muscles; being pushed, etc

Monetary inflation:
a) want to keep inflation rate small (between 0 and 4% annually?) :
b) cost of goods and exchange rate with other nations does not become
“expensive” over time
c) percentage change in cost of consumables; other currencies; Consumer Price
Index
d) inflation rate
e¢) the Federal Reserve sets the lending rate (discount rate) for banks for short-
term borrowing. Buying and selling govt securities (T-bills, etc). Indirectly
stimulates (or dampens) the economy, by effectively making it more or less
expensive to borrow money. :
f) bank interest rates; consumer price index; exchange rates

g) economies of other nations; world politics (wars, etc, causing economic

uncertainty); price of competing investment opportunities (gold, etc)
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