Particle Motion
Ex.  A particle moves along a horizontal line so that its position at any time 
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, where  s is measured in meters and  t in seconds.

(a) Find the velocity at time  t  and at  t = 1 second.

(b) When is the particle at rest?  Moving left?  Moving right?  Justify your answers.

(c) Find the acceleration at time  t  and at  t = 1 seconds.

(d) Find the displacement of the particle between  t = 0 and  t = 3 seconds.  Explain the meaning of

     your answer.

(e) Find the distance traveled by the particle between  t = 0 and  t = 3 seconds.
Ex. (continued)

A particle moves along a horizontal line so that its position at any time 
[image: image3.wmf]0

t

³

is given 

by 
[image: image4.wmf](

)

32

2745

stttt

=-++

, where  s is measured in meters and  t in seconds.

(f) When is the particle speeding up?  Slowing down?  Justify your answer.

(Hint: Since speed is the absolute value of velocity, the particle is:

         1) Speeding up when the velocity and acceleration have the same sign (both pos. or both neg.)

         2) Slowing down when the velocity and acceleration have opposite signs (one pos. and one neg.) 

	Homework: Worksheet




Particle Motion, Day 2
Ex. A particle moves along a horizontal line so that its position at any time  
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(a) When is the particle moving right?  moving left?  Justify your answer.

(b) Find the distance traveled by the particle from  t = 0  to  t = 5.  Justify your answer.

(c) Find the intervals where the speed is increasing.  Justify your answer.

______________________________________________________________________________

Ex. (Multiple Choice)  A particle moves along the  x-axis so that at any time  
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, its velocity is 

      given by  
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.  What is the acceleration of the particle at time  t = 4?

     (A) – 2.016

(B) – 0.677
      (C) 1.633

(D) 1.814
    (E) 2.978

	Homework: Worksheet




Optimization
Ex. A particle moves along the x-axis so that its position is given by 
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Find the minimum velocity of the particle and the time at which it occurs.  Justify your answer.

First Method – Candidates Test
First find 
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 equal to zero to find the critical values.
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    The minimum velocity may occur at 0, 
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The minimum velocity is 3.667, and it occurs when  t = 
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Second Method    

First find 
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 equal to zero to find the critical values.
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Therefore the minimum velocity is 3.667, and it occurs when  t = 
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__________________________________________________________________________________

Ex. A particle moves along the x-axis so that its position is given by 
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Find the maximum velocity of the particle and the time at which it occurs.  Justify your answer.

Only Method – Candidates Test
First find 
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 equal to zero to find the critical values.
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    The maximum velocity may occur at 0, 
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The maximum velocity is 20, and it occurs when  t = 4.
Ex.  A swimmer is 2 miles in the ocean and wishes to get to 

          

3 mi.
           Town

       a town 3 miles down the coast which is very rocky.  The 

       swimmer needs to swim to the shore and then walk along                 2

       the shore.  He can swim at 2 mph and walk at 4 mph.  
          mi.


       To what point should he swim along the shoreline so that 

       the time it takes to get to town is a minimum?
______________________________________________________________________________

Ex. Find the dimensions of a 12-oz. can that can be constructed with the least amount of metal

      (12 oz. 
[image: image26.wmf]»

 355 mL = 355
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).  Justify your answer.

      (Volume of a cylinder = 
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Notes on Optimization, Day 2 
Ex.  The sum of the perimeter of a square and the circumference of a circle is 20.  

(a) Find the dimensions of the square and the circle that produce a minimum area.  Justify your answer.

(b) Find the dimensions of the square and the circle that produce a maximum area.  Justify your answer.

______________________________________________________________________________
Ex. A closed box with a square base is to be built so that its volume is 72
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.  If the bottom of 
       the box costs $0.60/
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, the sides cost $0.35/
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, and the top costs $0.30/
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, find the 
       dimensions and the cost of the least expensive box.  Justify your answer.

	Homework: Worksheet
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