Math 254, Chapter 12 Application Problems

1. 


A particle moves in the xy-plane along the curve represented by the vector-valued function .  Graph the function and describe the curve.  Find the minimum and maximum values of and .
[image: ]



Min value of  is   at π/2 ±2kπ and max value is 2 at π±2kπ. Min/max value of  is 1, since it’s constant everywhere.

2. A baseball is hit from a height of 2.5 feet above the ground with an initial velocity of 140 feet per second and at an angle of 22° above the horizontal.  Use a graphing utility to graph the path of the ball and determine whether it will clear a 10-foot high fence located 375 feet from home plate.

At t=2.9 sec, ball is 276.44 feet away and 20.03 feet up  it cleared the fence


3. 
The motion of a particle on a rolling circle is given by the cycloid .  Find the velocity and acceleration vectors of the particle.  Use the results to determine he times at which the speed of the particle will be a) zero, b) maximize.

Same as #1


4. 
The smaller the curvature in a bend of the road, the faster a car can travel.  Assume that the maximum speed around a turn is inversely proportional to the square root of the curvature.  A car moving on the path   (x and y are measured in miles) can safely go 30 miles per hour at (1,1/3).  How fast can it go at (3/2,9/8)?
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