Math 16C (De Loera) Name: 5OLL[T/ OA.)

Mid-term exam 1 Student ID#

April 26 2007 Section number Kg"/

DO NOT TURN THIS PAGE UNTIL INSTRUCTED TO DO SO
Fill in the information above (your name, etc) now

Show your work on every problem. Correct answers with no support work will not
receive full credit. Be organized and use the notation appropiately. No calculators
are allowed, nor is any assistance from classmates, notes, or books. You should only
have a writing and an erasing implement on your desk.

Please write legibly!!

# Student’s Score | Maximum possible Score
1 8
2 7
3 7
4 8
Total points 30




. (8 points) A 200-gallon tank is half full of distilled water. At time ¢ = 0, a solution containing
0.5 pounds of concentrate per gallon enters the tank at a rate of 5 gallons per minute, and the
well-stirred mixture is withdrawn at the same rate. Find the amount Q of concentrate in the tank

after 30 minutes.
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2. (7 points. This is Hmw 2 #44 A38) An infectious disease spreads through a large population
according to the model:

dy 1-y

dt 4
where y is the percentage of the population exposed to the disease, and ¢ is the time in years.
e Solve this differential equation assuming that y(0) = 0

¢ Find the number of years it takes for half of the population to have been exposed to the disease.

e Find the percentage of the population that has been to the disease after 4 years.
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3. (7 points)

. . 22 22 .
(a) (Hmw 2, page 473 #44) Identify the quadric surface S5+ 5 = 1. Use either words or a
picture, but give a short reason for your answer. Your drawings don’t have to be very precise.

(b) (Hmw 3, sec 7.3, #27) Describe the region R in the zy-coordinate plane that corresponds to
the domain of the function: In(4 — z —y).

(c) (Hmw 3, sec 7.3, #35) Describe the level curves of the function z = /16 — 22 — y? for ¢ =
0,1,2,3,4. 2
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4. (8 points) A corporation manufactures a product at two locations. The cost function for producing
x units at location 1 and @y units at location 2 are given by

Cy = 0.03z7 + 42, + 300

and
Cy = 0.0523 + 7zo + 175

respectively. If the product sells for $10 per unit, find the production levels z1, z9 such that the
profit is maximized.
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