4. Aerospace Engineering Scientists expect that in future space stations,
artificial gravity will be created by rotating all or part of the space station.

The formula N = z—lﬂ- %gives the number of rotations N required per

second to maintain an acceleration of gravity of a meters per second
squared on a satellite with a radius of r meters. The acceleration of gravity
of Earth is 9.8 m/s2. How many rotations per minute will produce an
artificial gravity that is equal to half the acceleration of gravity on Earth in
a space station with a 25-meter radius?

S. Aerospace Engineering The radius of the orbit of a satellite is found by
[GM .
r=] 64*', where ¢ represents the time it takes for the satellite to complete
T

one orbit, G represents the constant of universal gravitation, and Mis the
mass of the central object. Solve the formula for ¢.

6. NATURE PRESERVE A town has a nature preserve with a
rectangular field that measures 600 meters by 400 meters. The
town wants to double the area of the field by addingland as

shown. Find the new dimensions of the field. Original
field

" Additional land

7. Automotive Engineering An automotive engineer
is trying to design a safer car. The maximum force
aroad can exert on the tires of the car being
redesigned is 2000 pounds. What is the maximum
velocity v in ft/s at which this car can safely round
a turn of radius 320 {t? Use the formula
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the car and r is the radius of the turn.

v= where F,_ is the force the road exerts on

'400 m

608 m
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Explain why the roots of a quadratic equation are imaginary if the value of
the discriminant is less than 0.

Draw graphs to illustrate the relationship between the nature of the roots
determined by the discriminant and the number of times the graph of the
related function intersects the x-axis.

Business Bryan Starr is a 17-year-old high school senior from Upper

Arlington, Ohio, who started his own lawn service when he was 12. His

business has grown substantially and he has been able to put away money

for college, buy a truck, and invest in new lawn equipment to keep up with

the growing demand for his services. Suppose his weekly revenue R can be

represented by the formula R = —p? + 50p — 125, where p is the average

price he charges for each lawn.

a. Sketch a graph of the related function. Explain why it behaves like it
does, considering Bryan’s business.

b. Explain how Bryan could earn $400 each week.

¢. What price should he charge to earn the maximum revenue? What
would be his revenue?

d. Use the discriminant to find if there is a price he could charge that-
would make his weekly revenue $600. Explain.




