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Warm Up #4 : 

Unit #6:  Parametric and Polar Derivatives                                                                                                                                                                                 
Topic:  Planar Motion  
Objective:  SWBAT solve free response problems involving planar motion. 
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When an object moves along a straight line, its velocity and direction can be determined 
by a single number.  Vectors can be used to model the motion of objects moving in a 
coordinate plane.    
 
Using what we already know about relating position, velocity, and acceleration of an 
object moving along a straight line we can now make similar relations for an object 
moving in the coordinate plane.  
 

Some definitions to know: 
 
     Velocity, Speed, Acceleration, and Direction of Motion  
 

       Suppose a particle moves along a smooth curve in the plane so that its position at any 
       time ὸ is ὼὸ , ώὸ, where ὼ and ώ are differentiable functions of ὸ. 
 

       1.  Position vector is ίὸ ộὼὸȟώὸỚ 

       2.  Velocity vector is ὺὸ ộ ȟỚ 

       3.  Speed is the magnitude of ὺ, denoted ȿὺȿ = ὺ ὸ ὺ ὸ     
            Speed is a scalar, not  a vector.  

       4.  Acceleration vector is ὥὸ ộ ȟ Ớ                                    

 
 
 
    
 
 
     Displacement and Distance Traveled  
 
       Suppose a particle moves along a path in the plane so that its velocity at any   
       time ὸ is ὺὸ ộὺ ὸȟὺ ὸỚ, where ὺ and ὺ are integrable functions of ὸ. 
 

       The displacement from ὸ ὥ ὸέ ὸ ὦ is  ộ ᷿ ○ ◄▀◄ ȟ᷿ ○ ◄▀◄
╫

╪
  

╫

╪
Ớ 

       The vector is then added to the position at time ὸ ὥ to get the position at 
       time ὸ ὦ. 
        

       Distance traveled from ὸ ὥ ὸέ ὸ ὦ is ᷿ ȿ○◄ȿ▀◄
╫

╪ ᷿ ○ ◄ ○ ◄  ▀◄
╫

╪
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2.  2007 BC #2 Form B (CALCULATOR) 
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3.  2002 BC #3 (CALCULATOR) 
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4.  2005 BC #1 Form B (CALCULATOR) 
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5.  1993 BC #2 (CALCULATOR)   
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6.  2000 BC #4 (NO CALCULATOR) 
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7.  2006 BC #2 Form B (CALCULATOR) 
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9.  2010 BC #3 (CALCULATOR) 
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10.  2003 #4 Form B (NO CALCULATOR)   
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11.  2011 BC #1 (CALCULATOR) 
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12.  2012 BC #2 (CALCULATOR)   
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Answer Key  
 
1)a)  ộȢτσσȟρρȢψχςỚ          b)  1.601          c)  2.226          d)  13.182 
 
2)a)  2.912          b)  6.423          c)  -0.892          d)  ὸ 1.358 ;  ộπȢρσυȟπȢωυυỚ 
 
3)a)  1.794          b)  ộσȢυςωȟρȢςςφỚ          c)  ὸ σȢπςτ ; 6.028          d)  ὸ ς“ȟτ“ 
 

     ὥὺὫ ίὴὩὩὨ ᷿ ρπτὧέίὸ ςπὸίὭὲὸὧέίὸρ  Ὠὸ 

 

4)a)  ộπȟρȢψψςỚ ȠρςȢσσπ          b)  13.671          c)  ώ ρσȢφχρ ὼ σ          d)  ὸ τ  

 

5)a)  50.990          b)  87.716          c)  ὸ Ѝὼ σ 
 

6)a)  ộ ȟ Ớ          b)  ȟ           c)  ὸ           d)  2 

 
7)a)  ώ σ ςȢχψρὼ ς          b)  ộπȢτςσȟπȢρυςỚ ȠρȢρσω          c)  1.059          d)  no 
 
8)a)  ὸ ρȢρτυ  ὥὲὨ  ὸ ρȢςυσ          b)  ώ τȢφςρπȢψφσὼ ωȢσρυ          c)  4.105 
    d)  ộςψȢτςυȟςȢρφρỚ 
 
9)a)  2.828          b)  11.588          c)  ὸ ςȢςπψ          d)  ὸ ρ ὥὲὨ ὸ σ Ƞ  .432 and 1  ;  4 
 

10)a)  ộφὩ χὩ ȟωὩ ςὩ Ớ ;  Ѝρςς          b)  3/2          c)  none          d)  ὸ ὰὲ 

 
11)a)  13.007 ; ộτȟȢυȢτφφỚ          b)  0.032          c)  (21,-3.226)          d)  21.091 
 
12)a)  right; 3.055          b)  1.253          c)  0.575 ; ộπȢπτρȟπȢωψωỚ          d)  0.651 
 
 
 
 
 
 
 
 


