IB Math HL1   (chapter 20 review)
Related Rate, Kinematics, and Optimization
Do all work on another sheet of paper showing drawings of the problems and all work.  

1. A ball is thrown vertically upward from the ground with an initial velocity of 120 ft/s and the initial height of 10 ft.

Vertical distance (height): 
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a.   When will the ball hit the ground?

b. With what velocity will the ball hit the ground?

c. When will the ball reach its maximum height and what is the total traveling distance of the ball?
2.  On the Northwest coast, the depth of water at time t hours after midnight is given by  
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 a.  What is the average depth of water change from 12 am to 8 am?  

 b.  What is the rate of change in the depth of water at 8:00 am?
 c.  What time period of a day is the tide falling?  Support your answer with sign diagram.  
3.  A power station is on onside of a river that is ½ mile wide, and a factory is 6 miles downstream on the  other side.  It costs $6 per foot to run power lines overland and $8 per foot to run them underwater.  Find the most economical path for the transmission line from the power station to the factory?

4.    A right triangle of given hypotenuse, 50 m, is rotated about one of its legs to generate a right circular   cone.  Find the cone of the great volume.

5    A rectangle is inscribed in the parabola 
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.  Find the maximum area of the   rectangle possible.  

6.    A cylinder has its diameter sitting on the x-axis and inscribed under the parabola  
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.  What is      the largest possible volume of the cylinder?  Support your answer by the sign diagram or the second derivative test. 
     7.  A base ball diamond is a square with each side 90 ft in length.  A player runs from a 

     second base to third base at a rate of 18 ft/sec.  

     a)  At what rate is the player’s distance from first base, A , changing when his distance

          from third base, D, is 22.5 feet?

     b) At what rate is angle ( increasing when D is 22.5 feet?  

     c)  At what rate is the area of the trapezoidal region formed by line segments A, B, C,

          and D, changing when D is 22.5 feet?  
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     8.    Water is being poured into a hemispherical bowl of radius 6 inches at the rate of 

       4 in³/sec.

       a)  Given that the volume of the water in the spherical segment shown below is 

                                           Where R is the radius of the sphere, find the rate that the water

             level is rising when the water is 2 in deep.  

        b)  Find the expression for r, the radius of the surface of the spherical segment of 

             water, in terms of h.

        c)  How fast is the circular area of the surface of the spherical segment of water 

             growing (in in²/sec) when the water is 2 inches deep?  
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To Prepare for the exam, study the quizzes, Exit slips, IB Questions, and the review WS and the book review sets.  Do not expect you will do find without studying.
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