
Math 22 - Calculus of Several Variables Midterm 1 - Form A (white)
M. Eastman -  Spring 2008

1. a.  Find the center and radius of the sphere given by the equation

      B  C  D  "#B  )C  ")D  "( œ !# # #

 b.  Find the equation of the sphere where one of its diameters has endpoints  anda b&ß  "ß #a b "ß *ß  "# .

2. Given:  a b  cœ  * ß  # ß '  œ  " ß  % ß "  œ  # ß ( ß  " 

 Find:

 a.    b.   c.  a  vector in the opposite direction of  .b a c b c a† a b%  l  # l unit

 d.   e.  the angle formed by  and  . f.  comp      [the scalar projection of a c b c c c‚ aa b
onto ]a

 
3. Find the parametric equations of the line of intersection of the planes

      and     #B  C  %D œ "! B  $C  &D œ "#

 
4.   Given the points   and  a b a b a b# ß  " ß  " ß " ß ! ß " ß $ ß # ß # À

 a.  Find the equation of the plane that passes through these points.  Write your answer in the form

      +B  ,C  -D  . œ !Þ

 b.  Find the point at which the plane (from above) intersects the line whose symmetric equations are

 &  B œ œ
C(
# %

D*

 
5. Identify the following quadric surfaces, and its axis of symmetry ( - - or -axis):B C D

 a.   b.  #&C  D œ %B  "!! B  *C œ %D# # # # #

 
6. Find the domain of the vector function    write your<Ð>Ñ œ  ß *  > ß 68 >  $  à

>$
> "'#

È a b
answer using interval notation À

 

7. Given the curve defined by the vector function <Ð>Ñ œ  '>  $ ß % >+8 > ß 68 #>  "  ÀÈ a b a b"

 Find , , and < < Xw wwÐ>Ñ Ð>Ñ Ð"ÑÞ

 

8. Given the vector function  <Ð>Ñ œ  % =38 #> ß $> ß % -9= #> a b a b
  a.  Find the length of the curve from  to > œ ! > œ Þ1$

 b.  find the curvature  . ,



Math 22 - Calculus of Several Variables Midterm 1 - Form A  (white)
M. Eastman -  Spring 2008      ANSWERS

1. a.  center:     radiusa b È È 'ß %ß * œ "&! œ & '

 b.  Center is at midpoint of given points, radius is one-half the distance between the points:

       a b a b a bB  #  C  %  D  & œ )$# # #

2. a.   b.  ""* "#'È
 c.   d.    ß ß     %!ß #"ß '( 

* #
"" ""

'
""

 e.   f.  -9=  œ "Œ È$
# ' ""

& #1

3. a. B œ '  >

     (there are many possible "initial" points)C œ #  #>

 D œ !  >

4. a.   b.  $B  &C  %D  ( œ ! )ß "ß  $a b
5. a.  hyperboloid of one sheet, with axis of symmetry the -axis.C

 b.  hyperbolic paraboloid, with axis of symmetry the -axis.B

6. Ð  $ß % Ñ  Ð %ß * Ó

7. a.  <wÐ>Ñ œ  ß ß 
$ % #
'>$ "> #>"È #

  <wwÐ>Ñ œ  ß ß 
* )> %

'>$ "> #>"ˆ ‰È a b a b$ # ##

 X Ð"Ñ œ  ß ß 
" # #
$ $ $

8. a.   ' '
! !

# # # # #

1 1
$ $Éa b a b a b a bÈ a b a b) -9= #>  $  ) =38 #> .> œ *  '% =38 #>  -9= #> .>

     œ ($ .> œ ($ > œ'
! !

1 1
$ $È ÈŠ ‹º 1È($

$

 b.  , œ œ œ
l Ð>Ñ‚ Ð>Ñl l Ð>Ñl

l Ð>Ñl l Ð>Ñl ($
"'< <

< <

w ww w

w w$

T


