Parametric Equations

recall:  y = mx  + 2,  m is _____________________ each value of m generates a different equation, a different line

        ( x – 1 )2  + (y – 2 )2  - 4  +  k [  (x + 2)2  +  ( y – 3 )2 – 16 ]  = 0,  ( 

The equation   x = 2t  and  y = t + 3  is called a parametric equation with parameter  t .  Both x and y are expressed in terms of a third variable. 

x = sin t,     y = cos t ,  parameter t

x = t5  +  log t 

y = t3  +  tan t 

Good to be able to change from a parametric form to a rectangular form and from rect. to parametric. 

Some parametric equations of familiar forms. 

lines: 

       Given  Ax  + By  = C  -- 

Let x =  t  ,  then  y =  
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          ex.  Find  a parametric representation of 
                    2x  - 3y  = 5  →   let y = t  ( it can be either x or y ),  then   x = ?   x = 
[image: image2.wmf]2

3

5

t

+


          ex.  Find a parametric representation of  2x – y = 2

 

 Let  x = sin2 t,  then  y = 2sin2 t – 2   which is acceptable but  2sin2 t – 2 = 2 ( sin2 t -1 ) = 2cos2 t 
                              So,   x =  sin2 t ,  then  y =  2cos2 t.    What is the problem with this representation ? 
             ex.   Does  the equation  x = sin t   and  y =  4 sin t    represent a line ?  

                      What about    x = log3 s    and  y =  log 3 s2 ?  
              There are a lot of other ways to give a parametric equation of a line. 
Parabolas:  a parametric representation 
We know that  y = x2 – 2x + 3 represents a parabola.  Use the approach from above → 

       let  x = t,  then  y = ?  

     What about  if    y2 – 2x + y = 3  ? 
      Does the equation  x =  sin2 t   ,  y =  2cost represent a parabola ? 
Circles:  a parametric representation
     x2  + y2 = 4 → 
        We can try and use the same approach as before ( let x = t,  and y = ?  )  but in this case the equation looks a little bit better 

        if we use a different approach. 

       Experience will tells us that when we look at the following equation we get a circle with center at the origin.  See if you 

       can find the general equation of a circle with radius r, center at the origin.

          x = sin t


( there is nothing magical about letting x = sin t,   we could have said let x = cos t ) 
          y = cos t

         Eliminate the parameter and convince yourself that the equation represents a circle. 

       What about  x2  +  y2 = 9  →  

               x2  + y2 =  r2  →  
           How would a circle with center away from the origin look like ? 

            Say, one with center at ( 2, 3) radius 5 ? 

Ellipses:

  a parametric representation 
   We use exactly the same approach as we did with the circle.  Begin with an ellipse centered at the origin.   Keep in mind the 

   difference between the ellipse and the circle ( in general form ) . 
      Lets see what  the following equation represents. 

            x = 2 cos t

            y = sin t 

      If the ellipse has center at (0, 0 )  and  a = 4,  b = 2,  then an equation could look like → 

      In general  the equation of an ellipse with center at the origin with major axis of length 2a,  and minor axis of length 2b can 

       be represented by 

     What if the center was away from the origin ?   Say,  at  ( 2, - 3 )  with a = 4  and  b = 3 

hyperbolas:   a parametric representation
Again,  begin with the same approach –   keep in mind the main difference ( in the general equation ) between the hyperbola 

    and the ellipse (and circle ) 
         let   x =  sin t 


 y =   cos  t 

         Can we generate an equation of a hyperbola ? 

       Try a different form 

            x =  sec t 

             y =  tan t 

           Why ?  

         A  hyperbola with  major axis of length 4 and minor axis of length 12 with center at the origin → 

         A general form : 

Other examples of eliminating the parameter in a parametric equation. 
Eliminate the parameter in each of the following cases: 

                       2t2

         t2
1)  x =   ---------------,   y =  ----------------  →  domain:  ______________
                  1 + t2 

     1 + t2     

2)   x = log t,  y =  4 log t2   
 Domain:  _____________
3)   x =  4t,   y =  24t
  Domain:  ____________
Eliminate the parameter and sketch the graph of the original parametric equation 

1)  x = sin r ,  y =  cos2 r   →  domain →  ________________
2)   x = sinh t

y = cosh t   →  domain = _______________

Look at the following parametric equation:  
Recall  ( a + b)2 = a2  +  2ab + b2  and     ax  (  a-x  =  2 

                               What is   (  2x  +  2-x )2  = _____________________ 

ex.   Eliminate the parameter 


x =
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 ,   y =  
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2.    What is the domain of   

          a)   x =  2  +  sin t  ,   y =    3 – cos t  ? 

          b)   x =  tan t  ,  y =  sec2 t 


            c)  x = cos 2t  ,  y =  3t 
Ch.  9  3-D space ( Space Coordinates and Surfaces ) 

Construct a 3-D coordinates system by attaching a third axis ( z-axis)  perpendicular to the x and y plane .

The space is divided into eight regions called octants

Look at points in space.  Plot  A( 4, 6, 12 ).   B ( 0, 0, 3 ),   C (0, 2, 4 ),  D ( 4, - 3, 6 ) 

We can talk about the distance between points by extending the idea of the distance formula on the plane. 

Find  the distance between  A (2, -1, 3)  and  B ( 4, - 3, -1 ) 

We can talk about midpoints – Find  the midpoint between A and B above. 

We can talk about a point P that is between A and B so that P is three times farther from A than from B .

Graphs of  Equations – 

Def.  The graph of a linear equation (first-degree equation) of the form  Ax   +  By + Cz = D  ( not all three A, B, C equal to 

          zero) is a plane in space. 

         ex.    x = 4




 


ex.   x + z = 4 

          ex.  x + 2y + 3z = 6 

Review

Plot the points   A( 3, -2.5 )  and    B (  4, 7, 4  )  

Find  the distance between A and B





Find  the midpoint of the segment AB 

Find  a point P  that  separates the segment AB in the ratio of  1 to 3.    ( Two possible answers – Find  one ) 

Think back to      2-D (the plane) and the graph of linear equations like   

x = 4







y = - 3 

(Back to 3D) Cylindrical Surfaces:

  y = x2                     







 x2  +  z2  =  4 




Surfaces of Revolution(Quadratic Surfaces): 

  x2  +  y2  +  z2  =  4
(  _______________________________________


  x2  +  y2  - z2  = 16  (  _____________________________________________ 

  x2  - y2  -  4z2  =  1  (  _______________________________________ 

  x2  +  9y2  +  z2   = 0  (  ______________________________________

  9x2 +  9z2 = 8y (  _______________________________________

 x2  +  4y2  = 8z   (  ______________________________________

  x2  -  y2 = 2z  (  ___________________

Additional Material

A point in space can be labeled with three distances P(x,y,z ) but like we did with polar coordinates 

in 2D – we can extend this idea in one of two ways in space , 3D. 

  Rectangular Coordinates:  P(x,y,z) 

  Cylindrical Coordinates:    P(r, θ, z)  -  polar coordinates on the xy plane plus a z-coordinate.  

         some equations are easy to present in this setting:   r = 1 

                others may not be as easy. 

  Spherical Coordinates:  P( 
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         r:  the distance from the origin to point P (positive)

         θ:  the angle from the positive x-axis to the projection of OP onto the xy plane

         (:  the angle from the positive z-axis and the line segment OP
          here r = 1 would represent ?  

   With some work we get: 

       
x = rcos θ,  y = rsin θ,  and  z = z 

   
 Cylindrical

      

and   r2  = x2  + y2,  tan θ = y/x,  and  z = z 




x = r sin ( cos θ,  y = rsin ( sin θ,  z = cos (,  and  r = 
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                Spherical

  See page 293 – 295 for a couple of examples 
Chapter 8: 

  Applications: 

    projectile shot into the air at an angle θ with the horizon.   Has a vertical and horizontal distance 

    which are affected by different forces 

        see page 259: 

    Path of a point on a the circumference of a circle – see page 260. 

Ch. 10 Vectors – 
Vectors:  represent quantities that have magnitude and direction 

System that will be helpful in representing quantities that have magnitude and direction

 





  head

        tail (foot)

example:   A  car is traveling Northeast at 60 mph

An airplane is flying with a speed of 220 mph at a heading of  

200o

                 A ship is moving at  45 mhp  in the direction  N 20o W

Example:    A car is traveling north at 40 mph.  A second car going east at 35 mph runs a stop sign .   As they crash they stay in 

                    one large clump traveling at what speed and in what direction ? 

Need to define operations on this type of system (VECTORS). 

Def. (Equality)   Let  A  and  B  be any two vectors.  We say  A  and  B are equal  provided  that  they 

   1)  

   2) 

Note:   Any given vector can be moved around  and  still represent the same original vector as long as it is 

        1)  parallel to the original (same direction) and  



2)  same length 

Def.   (– A )  
      Let  A  be any nonzero vector.   We  define  -  A  as  a vector having 

   
   1) 

   2) 

Def.  ( A + B) – resultant – displacement vector –  Addition of vectors
           Let  A  and  B  be any two vectors.   We define the sum of the vectors A and B ,  A + B,   by 

            1) placing  the tail  of  B  onto A ( a copy of B ) 

            2) defining the sum by the vector beginning at the tail of A and ending at the head of B 

    A  +  B  is called the resultant or the displacement vector.  




We can also talk about the difference of two vectors A and B by using the definition of subtraction. 

  A  -   B =  A  +  ( - B  ).   Now we can use the definition of addition just discussed. 




Parallelogram Law. 




Def.   (m A ) . 
   Let  A  be any given vector  with a scalar   m  ( a real number ) .  We define  mA  as a vector 

    1)  having  the same ( if  m > 0 )  or opposite direction ( 1800  if  m < 0 ) 

    2)   having length m times as large as vector A ( this may mean larger – or smaller ) 


Properties of  Vectors (  See proofs in textbook ) 

Let A, B, and C be any three vectors.   Then

1.   Vector Addition is Commutative:   A + B = B + A 

2.    Vector Addition is Associative:  ( A + B) + C = A +  ( B + C )  

3.  A – B = A + ( - B),  we can define subtraction of vectors in terms of addition 

4.   m( A + B) = mA  + mB 

5.   ( m + n ) A = mA  +  nA 

What about the distributive law ( of three vectors) – does it work ? 

Def.  (vector i and vector j )

  Consider a vector  having the same direction as the positive x-axis and having length 1.    Also, think of a similar vector 

  along the positive y-axis.   We express these vectors as   vectors  i and  j. 





Notice:   ai  represents a vector that is of what length ?  ___________  What about  bj ?  _____________

Let  V  represent any vector in the plane.  We can draw it and write as a  sum  of two other vectors,  say  A  and  B. 

    Any two vectors will do – as long as their sum = V  but we are interested in vectors that are parallel to the x and y-axes.







V


Property :   Any  nonzero vector   V  can  be written in terms  of  vector  i    and   j. 

               V = ai  +  bj    we call  a and  b direction  numbers.

Notation:   ai  +  bj  =  <  a,  b > 

Now we can redefine addition  in an algebraic instead of a geometric form. 

Let      A = ai  +   bj   and    B = ci  +  dj  

 be given vectors.   Then 

  1)   A  +   B = 

   2)   A  -  B  =  

ex.   Find   ( 4i  + 6j )  + (2i  - 4j ) = ___________

( 3i – 2j )   -   (  4i  -  4j )  = ____________ 

Def.  Let  V  be any given vector  so that  V =  ai  +  bj.    We define  the length  of  V    by  

   |  V |   =   _______________

  ex.   Find  the length of vector  V  =  3i   -  4j  ==>  |  V  |   = _____________ 

          Find  |  12i  + 5j |  =  ______________  Find   |  < -4, 3 > |   = ______________ 

Def.   Let   V  be any given vector  we say  V  is a unit vector  if  V is of  length  1

        most obvious unit vectors are  →  _______________

___________ 

         Is  V =  
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     a unit vector ?  Why or Why not ? 

         ex.   What is the length of vector  24i  -  7j  ?  

                  What about the length of  
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                     How do these two vectors compare ? 

                      Note:  parallel vectors: 

        ex.   Given a point on the plane – say P(2,5 )  we can find a vector from the origin to P,  OP
                  This gives us a quick way of finding vectors from the origin to some point P. 

Additional Examples: 

1.   4/310  Given  P(5, 6 )  and  Q( -3, -3)   Find 

    a)  vector P and Q,  (vectors from the origin to the respective points P and Q. 

         P = ____________



Q = ____________

    b)  Find  vector from  P  to Q.  ______________________  

    c)  Find  the sum of the vectors  P and Q;  P + Q  = _______________  

    d)  the difference of the vectors  P and  Q;   P – Q = _______________ 

    e)  Find   the length of vector  P  ________________ 

    f)   Find  a vector having the same direction as P but being 10 times as long as P. _____________ 

   g)   Find  a vector having the same direction as P but of length 1 _______________ 

   h )  Find  a vector having the same direction as P but of length 10 _____________ 

2.  Show that  P = <  3, 2 >  and Q = < 6, 4 >  are parallel vectors – have the same direction 

3.  Use Vectors to find  the midpoint of the segment connecting the points  A(4, -2, 3 )  and  B(-4, -6, 5 ) 

4.  Use vectors to find  a point P that is on the segment AB so that P is three times as farther from A than from B. 

Dot Product (Scalar Product) 

We have not talked about multiplication(repeated addition ) in this system.   Actually we have,  

mA --- product of a scalar and a vector.  There are two other kinds of products we can explore (define) 

  ex.    2A = ?   if   A = 2i  + 3j 



- 4B = ?   if  B = -4i  + 2j 
Let  A and  B  be any two nonzero vectors with the same vertex (tail ).   Let  θ  be the angle between them , 
where  0 ≤ θ≤180o .
We define  the dot product (scalar product)  of  A  and  B  by 

A • B  =   | A  |  •  |   B  |   cos  θ  

   ex.   Let   A =  4i  + 4j  and    B = - 3i + 3j .  We can  easily find  their length but what about θ ? 

  Useful but hard to obtain:  look for an alternate way of finding the product defined above. 
Vectors in Space ( 3D)

    We do this by introducing a third unit vector called k – that has the following properties

         1) length one 

2) has the same direction as the positive z-axis. 

All the vectors discussed have been vectors on a plane ( 2D) but what about vectors in space.   We begin by constructing a third unit vector  k  in  the direction of the positive z axis. 

Now any vector  V  can be written in terms of  three unit vectors; 

    V  =  2i + 3j – 5k,       V  = 3i  + 4k ,    V =  j  - 5k ,      V =  3k  

All of these represent vectors in space 

As before we can discuss vectors in exactly the same way,  keep in mind that we have a third direction number 

Recall:

   1)  if  P ( 4, 2, -3) is a point in space,  then  the vector  V =  4i + 2j  - 3k is the vector from the origin to the point P. 

    2)  We can write any vector   V = 4i  + 2j – 3k  in the form  V = < 4, 2, - 3 > .

Def.  Let  V  be any given vector in space →  so that  V =  ai  +  bj + ck .    We define  the length  of  V    by  

   |  V |   =   _______________

  ex.   Find  the length of vector  V  =  3i   -  4j + 2k  ==>  |  V  |   = _____________ 

Def.   Let   V  be any given vector  we say  V  is a unit vector  if  V is of  length  1

         ex.   What is the length of vector  2i  -  2j + k  ?  

    Note:  parallel vectors:   If  two vectors  A and B  are parallel ,  then  A = tB  or   B = s A
Additional Examples: 

1.   4/310  Given  P(5, 6, 1 )  and  Q( -2, -2, 1)   Find 

    a)  vector P and Q,  (vectors from the origin to the respective points P and Q. 

         P = ____________



Q = ____________

    b)  Find  vector from  P  to Q.  ______________________  

    c)  Find  the sum of the vectors  P and Q;  P + Q  = _______________  

    d)  the difference of the vectors  P and  Q;   P – Q = _______________ 

    e)  Find   the length of vector  P  ________________ 

    f)   Find  a vector having the same direction as P but being 10 times as long as P. _____________ 

   g)   Find  a vector having the same direction as P but of length 1 _______________ 

   h )  Find  a vector having the same direction as P but of length 10 _____________ 

   Use Vectors to find  the midpoint of the segment connecting the points  A(4, -2, 3 )  and  B(-4, -6, 5 ) 

    Use vectors to find  a point P that is on the segment AB so that P is three times as farther from A than from B. 

Get back to an alternate definition of the dot product. 
Recall some of the properties we have discussed as well as some of the properties of real numbers and extend them to vectors. 

Note:   Find  i • i  = ___________  and  j • j   = _____________ .  What about  i •j = ___________  and  j • i = ____________ 

We can conclude that in general 

a)  if  A and B are parallel vectors,  then  A • B =  ____________  

b)  if  A and B are perpendicular vectors,  then  A • B = ________________

But what about any two vectors  A and B ?   Let’s assume  that 

  a)   A •  B  =  B •  A  .  This conclusion follows by definition of dot product 

   b)   A • ( C + D )  =  A • C  +  A • D   .  This is not an obvious conclusion, but for now it looks like the distributive law

                                                                      (see text for proof) 

Let  A =  ai +  bj   and   B = ci  +  dj   be given.    

  Find   A  •  B  =  A • (  ci   +  dj  )  = __________________   =  ________________________________________ 

= ________________________________________________   recall properties of dot product involving the unit 

vectors i, j, and k .

Thm.   Let  A =  ai  + bj  and  B  = ci  +  dj.  Then  A • B = _______________________ 

     and  if   A = ai  + bj + ck    and  B = di  +  ej  + fk,  then  A •  B = ________________________ 

ex.   Find  the dot product  of  A and B  if  

   a)    A =  < 2, - 3,  4 >   and  B =  <  2, 3, - 4 >  ==>  _____________________

   b)    A = 2i  +  5j   and  B  =  - 4i  -  2k   ==>  __________________

   c)   A = 2i  and   B =  i  + k ==>  _____________________

  What is θ in each case ?   _____________________

____________________

________________ 

Vector and Scalar Projections –  We can think of the dot product by using the 

ideas that follow. 

Let  A and B be given vectors as indicated below. 


The scalar projection of  B onto A , Sp , is defined as  Sp = ________________  

     “length of shadow”
The vector projection of B onto A, Vp,  is defined  as  Vp = _________________
     vector on A that corresponds to shadow of B onto A

ex.   Find  the scalar and vector projection of B onto A

  a)   ( 2D)   A  = 4i  -  3j   and   B =  - 12i  + 5j

          1)   Sp :  
         2)  Vp : 
  b)   A = i + j + k  and  B  =  i  + 2j   +  3k  

     1)

    2) 

Equation of the plane and the line in space. 

Plane: 

Suppose P represents a plane in space passing through the point  P1(x1, y1, z1 ).   How do we find the equation of such a plane? 
We need the idea of slope – with line that was obvious, here we use vectors to represent that idea. 

Let  N = Ai + Bj  +  Ck  represent a vector that is perpendicular (normal ) to the plane.   Now we can find the equation of the plane. 

ex.   Find  the equation of the plane that

    a)  passes through the point  P(2, - 3, 4 ) and is normal to the vector N = < 2, 5, - 1 > 

     b)   is  parallel to the plane  2x – y + 3z =  4  and  passes through the point ( 3, 0, 2 ) 

    c)  passes through the points  P(2, -3, 4 )  and  Q( 2, -3, 4 ) and  R( 3, - 1, 2 ) 

Line:   Find  the equation of the line L  that passes through  the point P1(x1, y1, z1 )  -- we still need the idea of slope – again 

           we bring up vectors. 

    Let  V = Ai  +  Bj  +  Ck  be a vector that is parallel to the line L.   Now we can find the line. 

  Find  the equation of  the line that

  a)   passes through the point  P(2, 3, 6 )  and is parallel to the vector  V = < 2, - 4, 2 >  

  b)  is parallel to a given line  L /   and   passes through  the point  (2, 4, - 6 ) 

  c)  passes through the points  A(3, 2, -1 )  and B ( 5, - 2, 1 ) 
Another type of  multiplication of vectors:  Vector Product ( cross product ) 

 Let  A  and  B be any given vectors ( nonzero )  we define the cross product of A  and  B ,  in that order ,  by  

   A  x  B  =   C,   where C is a  Vector obtained in the following way 

    1)  A x B is perpendicular to A and B ( to the plane determined by A and B 

    2)  A x B points in the direction that a right-threaded screw would advance when its head is turned from A to B 

            ( similarly for B x A ) 

         Notice that A x B ≠  B x A 

    3)   What about its magnitude(length)

               |  A x B |  = | A |  | B | sin θ 

Notes:

          a)    if  A and B are parallel ,  then  A x B = 0 ( zero Vector ) 

          b)    Notice the geometric interpretation of A x B when A and B are adjacent sides of a parallelogram 

        c)   What   the product of the unit vectors in the direction of the axes ? 

                i x i  =  j x j = k x k  = __________ 

i x j =  _________,   

               because of these product and distributive laws we can take two nonzero vectors and define  A x B as follows 

                 A = a1i  +  b1j  +  c1k   and     B =  a2i  +  b2j  +  c2k  
                  A  x  B  =   (b1c2  - b2c1)i  +  ( a2c1 – a1c2)j  +  ( a1b2  -  a2b1) k  

               ex..  used to find the distance from a line to a point in space :  see page 338 ex. 5

Transformations: 

 1) translation of the origin to a point P(h, k ) 

  2) rotation of the axes through an angle θ where  0 < θ <  90o 
  formulas:  page 147

    x  =  x /   cos θ   -  y / sin θ           and   y = x/ sin θ  +  y/ cosθ 
ex.     xy =  1  ?  

ex.  x2  -  4xy  +  4y2  +  4y2  -  8  \/5x  =  0  ==> _________________________ 
We have two types of conics that we have looked at

  a)  nondegenerate conics:   parabola, ellipses, hyperbola,  “circle” 

      When known to be nondegenerate we can use the disciminant to find what it is  

        B2 – 4AC 

              1)  < 0  :  an ellipse

2)   = 0  :    a parabola

3)  >  0   a hyperbola 
  b)  degenerate conics:  a line, two intersecting line,  parallel lines,  no graph,  a point,  a  line 

If you know its a degenerate conic or you have no knowledge of what it looks like then use the quadratic formula. 

These last two types of examples can be found by using the quadratic formula. 

See examples 1 – 4 on page 157 

ex.  

Find  the missing direction number so that 

  a) the two vectors are parallel :    A •  B = ___________________

          1)  A =  <   2,  - 3,  4 >   and   B  =  <   5, _________,   _________  >  

           2)   B =  4i  - 6j +  _______

A  =  - 2i  +  ______   -   3k   

  b)  the two vectors are perpendicular:  A •  B = ______________

             1)   A  =  <  2, - 2,  1 >  and  B  =   <  4,  _______,    _________ > 

              2)   A =  2i  + 4j  -  3k  and   B  =  _____________________________ 

Determine which of the pairs of vectors are parallel and which are perpendicular. 

11-14 page 321: 

  11)  __________

12) _________

13 ) ____________   
14) ____________

Comment:   When we write  A •  B we want to think of this as a product as done with real numbers.  Can we ? 

   If  we look at the scalar projection of B onto A,  we see that  A • B =  Sp of B onto A  •  length of A --- 

     this kind of looks like a product of two numbers. 
Last part of this text: 

   We saw how simple lines were on a plane but what do they look like in  space ( 3D ) ?  

   Planes – Lines – and vector products – 

  Planes:  General Equation is just an extension of the line as we saw in the preceding chapter:  Ax  + By  + Cz =  D 

                How do we get this equation ? 

   Line:  there are two ways to represent a line in space;  symmetric form and parametric form 

   A x B:   We have seen a product of two vectors ( A • B ) .  The problem with this is that the result is always a scalar 

(nonvector).  Is there a way that you can multiply two vectors and come up with a vector ?  It seems that there should 

be a way -  that’s where A x B comes in. 
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1.   Draw  the vector  V  =  4i  -  3j  on a rectangular coordinate system (Plane). 

2.   On the same drawing above,  draw the two components  of V that lie parallel to the positive x and y axes. 

3.    Find  the length of each of the following vectors. 

       a)  A  = 2i  + 5j ==>  ____________


b)  B = i  + 2j  + 2k  ==>  _____________________ 

4.  Find  a vector  V  that is parallel to  A = 2i  + 3j + k  and  is  four times larger than vector A. _______________________ 

5.   Find  a vector that has length 1 and has the same direction as V =  4i  +  3j   ==>  _________________________ 

6.   Let  A  = < 2,  -2, 3  >    and   B =  <  1, 1, - 4 > . 

   a)  Find  A +  B = ______________ 


b)  Find  B  -  A  = ____________________ 

    c)  Find  -3A  = ________________________________ 

    d)  Find  A  •  B  = _________________________________________ 

Outline for Exam IV – Math 1321 –  Tuesday November 26, 2002

chapter 6:   exponential curves:  know their graph – domain,  range,  same with logarithm functions  

                   within that same chapter you have hyperbolic functions; know their graph, domain, range – need exponential 

                
   graphs to draw them  -- prove some identities

Chapter 7:  Polar  Coordinates  

                    plot points,  find different representations of the same point,  change from rectangular coordinates to polar and 

                    polar to rectangular --- same with equations ( lines, parabolas, circles, others )   

                    Other curves:  make sure you can recognize and give a quick graph of rose curves,  lemniscates, 

                                           recognize limacons --- cardiod, “circle”, curve with inner loop 

     ------- left out the idea of symmetry 

Chapter 8:  Parametric Equations

                   Give examples of parametric equations of the most common curves;  lines, circles, parabolas, .... 

                    Eliminate the parameter and sketch the graph ( the part that corresponds to the original curve 

Chapter 9:  Plot points using a parallelepiped (box)  find distance, midpoints, trisection points

                   graphs of equations; planes cylindrical curves ---- draw them and recognize 

                   Surface of revolutions and quadric surfaces -  recognize and in simple cases be able to draw them  (sphere) 

 ---- did not do cylindrical and spherical coordinates 

Chapter 10:  Vectors (2D and  3D ) 

  Add them graphically and algebraically ( subtraction ),   multiplication of vectors by a scalar 

                  Know their properties:  commutative, associative,  distributive 

                  Find  vectors from the origin to a given point,  vector from one point to a second point,  unit vector in a particular 

                  direction,  length of a vector,  vector of a given length,  division of a segment using vectors, scalar product of two 

                   vectors and  the scalar and vector projection 

                   be able to determine which vectors are parallel and which are perpendicular

Name ______________________________________  Math 1321,  QZ,  November 19, 2001

1.    Find  midpoint of  the segment connecting  A (3, 1, - 4 )  and  B ( 3, - 1, - 8)

2.   Find  the distance between  A ( 2, 0, 3 )  and  B ( -1, 4, 3 ) 

3.   Plot the point  P( 1, 4, 5 ). 

4.  Sketch the graph of   2x + z = 4

5.  Sketch the graph of  x + y  + 2z = 4 

6.    Use the given vectors to find ;   -  A  ,    A  +  B ,  A  -  B 




Name ____________________________________________Math 1321 – Quiz,  November 15, 2001

1.    Write a parametric equation for each of the following 

       a)  x + 2y = 4  (  

       b)   x2  - y = 2x   (  

2.  Eliminate the parameter.  Write in terms of x and y. 

   a)   x = 2t,   y =    4t2  -   2  

   b)  x = 2 sin t,    y  =  2cos t

  c)   x =  1 -  3 sin t

y =  4  +  4 cos t 

Math 1321 – QZ  -  September 25, 2001  Name ________________________________________ 

1.  Find the equation of the circle with  center at ( 2, -3)  and  passing through the point ( 3, 1 ) .

2.   Find  the equation of the circle with center at  ( -2, - 4 )  tangent to the y-axis. 

3.   Find  the equation of the circle tangent to the line  3x – 4y – 4 = 0  with center at ( 2, 1 ). 

4.   Write the following equation in standard form by completing the square.  Identify what type of 

      “circle”;  a circle,  a point, or no graph. 

         x2  - 4x   +  y2  + 8y  + 12 = 0 

Name ________________________  Math 1321 – Qz # _______,  October 8, 2002

1.   Complete the square so that the following equation of a parabola is in its standard form.

      Find its vertex __________and  | a |  = _________ 

       x2  + 4x  - 2y  - 12 = 0 

2.  Give me a rough sketch of the following parabola, include its vertex, focus, and directrix. 

     ( y + 2)2  = - 12 ( x – 1 )        V = _________
F = ________   directrix = ________ 

3.  Find  the equation of the parabola that 

     a) has focus at ( 3, -2 ) and vertex at ( 3, 4 )

      b)  | l.r.| = 20,    opens to the left with  F( 1, 2 )  

Name ____________________________ Math 1321 – Quiz,  October 11, 2001

1.  Identify as a circle, parabola, ellipse, or none of these 

___________________ a.  x2  - 4x – y2  = 16 

___________________ b.  2x2 – y = y2 + 16 

___________________ c.  ( x + 1)            (x – 2 ) 

                                            --------   +   ----------        = 1




            4                     16

_________________  d.  x2  - 2y  + 2x  - 16 = 0 

_________________  e. 4x2 + 2x + 4y2 – y  - 16  = 0 

2.    Complete the square and write the equation in standard form.  Find  the vertex and/or the center if 

       such exists

 a)  y2  - 4x – 2y  -  12 = 0  (  

  b)   x2  - 4x  + 2y2  - 8y  - 4 = 0  ( 

3.  Give me a rough but somewhat accurate sketch of  each of the following include value of a, b, c,  

     where appropriate. 

    x2 – 4y – 8 = 0 

   x2  +  2(y2  +  8y  + 16)  =  4  

Math 1321 – Oct. 8, 2001 – week 7 – day 2

Week 12 -  day 1,  November 13, 2001  

Parametric Equations

recall:  y = mx  + 2,  m is _____________________ each value of m generates a different equation, a different line

        ( x – 1 )2  + (y – 2 )2  - 4  +  k [  (x + 2)2  +  ( y – 3 )2 – 16 ]  = 0,  ( 

The equation   x = 2t  and  y = t + 3  is called a parametric equation with parameter  t .  Both x and y are expressed in terms of a third variable. 

x = sin t,     y = cos t ,  parameter t

x = t5  +  log t 

y = t3  +  tan t 

Good to be able to change from a parametric form to a rectangular form and from rect. to parametric. 

Some parametric equations of familiar forms. 

lines: 

parabolas: 

circles:

ellipses:

hyperbolas:

More Parametric Equations – 

Eliminate the parameter in 

                       2t2

         t2
1)  x =   ---------------,   y =  ----------------

                  1 + t2 

     1 + t2     

2)   x = log t,  y =  4 log t2 

3)   x =  4t,   y =  24t
Eliminate the parameter and sketch the graph of the original parametric equation 

1)  x = sin r ,  y =  cos2 r 

Look at the following parametric equation:  Recall  ( a + b)2 = a2  +  2ab + b2  and     ax  (  a-x  =  2 

What is   (  2x  +  2-x )2  = _____________________ 

ex.   Eliminate the parameter 

                et   +  e-t 

           et   -  e - t


  x =  --------------------             and     y = -----------------

                      2



  2

Ch.  9  3-D space ( Space Coordinates and Surfaces ) 

Construct a 3-D coordinates system by attaching a third axis ( z-axis)  perpendicular to the x and y plane .

The space is divided into eight regions called octants

Look at points in space.  Plot  A( 4, 6, 12 ).   B ( 0, 0, 3 ),   C (0, 2, 4 ),  D ( 4, - 3, 6 ) 

We can talk about the distance between points by extending the idea of the distance formula on the plane. 

Find  the distance between  A (2, -1, 3)  and  B ( 4, - 3, -1 ) 

We can talk about midpoints – Find  the midpoint between A and B above. 

We can talk about a point P that is between A and B so that P is three times farther from A than from B .

Graphs of  Equations – 

Def.  The graph of a linear equation (first-degree equation) of the form  Ax   +  By + Cz = D  ( not all three A, B, C equal to 

          zero) is a plane in space. 

ex.    x = 4




ex.   x + z = 4 

ex.  x + 2y + 3z = 6 

Cylindrical Surfaces:  y = x2,                     

 x2  +  z2  =  4 




Surfaces of Revolution: 

  x2  +  y2  +  z2  =  4
(  _______________________________________


  x2  +  y2  - z2  = 16  (  _____________________________________________ 

  x2  - y2  -  4z2  =  1  (  _______________________________________ 

  x2  +  9y2  +  z2   = 0  (  ______________________________________

  9x2 +  9z2 = 8y (  _______________________________________

 x2  +  4y2  = 8z   (  ______________________________________

x2  -  y2 = 2z  (  ___________________

Ch. 10 Vectors – 

Vectors:  represent quantities that have magnitude and direction 

Def.   ( A = B )

Def.   (– A )

Def.  ( A + B) – resultant – displacement vector – 

Def.   (m A ) 

Properties. 

Let A, B, and C be any three vectors.   Then

1.   Vector Addition is Commutative:   A + B = B + A 

2.    Vector Addition is Associative:  ( A + B) + C = A +  ( B + C )  

3.  A – B = A + ( - B),  we can define subtraction of vectors in terms of addition 

4.   m( A + B) = mA  + mB 

5.   ( m + n ) A = mA  +  nA 

Def.  (vector i and vector j )

Property :  V = ai  +  bj  = < a,  b > 

Def.  | V |  

Def.  Unit vector 

Name ______________________________________  Math 1321,  QZ,  November 20, 2001

1.    Find  midpoint of  the segment connecting  A (3, 1, - 4 )  and  B ( 3, - 1, - 8)

2.   Find  the distance between  A ( 2, 0, 3 )  and  B ( -1, 4, 3 ) 

3.   Plot the point  P( 0, 4, 5 ). 

4.  Plot the point  Q( 4, 3, 7 ) 

5.  Sketch the graph of   2x + z = 4

6.  Sketch the graph of  x + y  + 2z = 4 

Name ____________________________________________Math 1321 – Quiz,  November 15, 2001

1.    Write a parametric equation for each of the following 

       a)  x + 2y = 4  (  

       b)   x2  - y = 2x   (  

2.  Eliminate the parameter.  Write in terms of x and y. 

   a)   x = 2t,   y =    4t2  -   2  

   b)  x = 2 sin t,    y  =  2cos t

  c)   x =  1 -  3 sin t

y =  4  +  4 cos t 
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