Bob Brown, CCBC Essex                      
Math 253 Calculus 3, Chapter 12 Section 3
1

Velocity and Acceleration
As an object moves along a curve in the plane (or in space), the coordinates x and y (and z) of its center of mass are each functions of time.  Rather than using f and g (and h) to represent the component functions, it is often convenient to write x = x(t) and y = y(t) (and z = z(t)).  Thus, the position vector 
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Def.:  If x, y, and z are twice-differentiable functions of t, then we make the following definitions.
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	velocity         
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	speed                       
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	 acceleration
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Exercise 1 (#6):  Let 
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.  Determine the velocity, speed, and acceleration functions.  Compute the velocity, speed, and acceleration at the point (3 , 0), and sketch the velocity and acceleration vectors at that point.
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Exercise 2 (Section 12.3 #27):  Use the given acceleration function and initial conditions to determine the velocity and position functions.  Then determine the position at t = 2.
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Projectile Motion
Neglecting air resistance, the path of a projectile launched from an initial height h with initial speed v0 and angle of elevation θ is described by the vector function…
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This formula is derived in Example 5 on page 854 in the text.

Note:  g is the gravitational constant.
Exercise 3 (Section 12.3 #30):  Determine the maximum height and range of a projectile fired from a height of 3 feet above the ground with an initial velocity of 900 feet per second at an angle of 45˚ above the horizontal.
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The maximum height occurs at the moment when the projectile has stopped rising:

To determine the “range” (horizontal distance traveled), we must first find when the projectile hits the ground—that is, when
Exercise 4 (Section 12.3 #32):  A baseball player at second base throws a ball 90 feet to the player at first base.  The ball is thrown at 50 miles per hour at an angle of elevation of 15˚ above the horizontal.  At what height does the player at first base catch the ball if the ball is thrown from a height of 5 feet?
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