
NAME:____________KEY_____________  
 

MATH 127   TEST 3   SAMPLE 
 

PLEASE SHOW ALL WORK! 
 
1A.) (4 pts) Plot ( )210,2 −−  on the polar grid provided.  Then find an equivalent point such that: 
      
       a.) 0360 <≤− θ ,  r > 0             ( )30,2 −  
 
        ( ) 180210,2 +−  = ( )30,2 −  
 
 
       b.) 3600 <≤ θ ,  r < 0                ( )150,2−  
 
 
        ( ) 360210,2 +−−  = ( )150,2−  
 
 
       c.) 720360 <≤θ ,  r > 0                  ( )690,2  
 
        ( ) 180210,2 +−  = ( )30,2 −  
        ( ) 36030,2 +−  = ( )330,2  
        ( ) 360330,2 +  = ( )690,2  
 

1B.) (4 pts) Plot 





−

3
2,3 π  on the polar grid provided.  Then find an equivalent point such that: 

           a.) 02 <≤− θπ ,  r > 0                   





 −

3
,3 π  

        





 −ππ

3
2,3  = 






 −

3
,3 π  

 

       b.) πθ 20 <≤ ,  r < 0                     





−

3
2,3 π  

 

        





−

3
2,3 π    Original point meets conditions. 

 

       c.) πθπ 42 <≤ ,  r > 0                    







3
11,3 π  

 
 

       23,
3
π π + 

 
 = 53,

3
π 

 
 

  ⇒  53, 2
3
π π + 

 
 = 








3
11,3 π  



2A.) (4 pts) Convert  ( )33,3−   into polar coordinates with r > 0 and    2A.              







3
2,6 π  

                    πθ 20 ≤≤ . 
 

 22 yxr +=     1tan y
x

θ π−  = + 
 

 

 ( ) ( )22 333 +−=r    πθ +








−
= −

3
33tan 1  

 279+=r     
3

2
3

πππθ =+−=  

 636 ==r  
 
 

2B.) (4 pts) Convert  





−

6
5,4 π   into rectangular coordinates.    2B.             ( )2,32 −  

 
 
 θcosrx =    θsinry =  
 

 
6

5cos4 π
−=x    

6
5sin4 π

−=y  

 

 







−−=

2
34x    






−=

2
14y  

 
 32=x    2−=y  
 
 

3A.) (4 pts) Convert 2 2
2

364cos 9sin
r

θ θ+ =   into a rectangular equation.  Show all work for full credit. 

 
 
 ( )2 2 24cos 9sin 36r θ θ+ =       a.) 4 9 36x y+ =  
 

2 2 2 24 cos 9 sin 36r rθ θ+ =       b.) 2 24 9 36x y+ =  
 
 ( ) ( )2 24 cos 9 sin 36r rθ θ+ =       c.) 2 2 2 24 cos 9 sin 36r rθ θ+ =  
 
 2 24 9 36x y+ =        d.) 2 24 9 36y x+ =  
 
          e.) None of the above 
 
  
In our answer, 2 24 9 36x y+ = , we see that both the x and y are squared and their coefficients are both positive 
and different.  This means that the graph will be an ellipse. 



3B.) (4 pts) Convert θθθ cos4cos4sin 22 rrr −=−   into a rectangular equation.  Show all work for full credit. 
 
 

xxy 44 2 −=−        a.) ( )22−= yx  
 

442 +−= xxy        b.) yxx =−− 442  
 
 ( )22−= xy         c.) ( )22−= xy  
 
          d.) 4cos4cossin 22 +−= θθθ rrr  
 
          e.) None of the above 
 
 

This graph is a parabola since only one variable is squared. 
 
 

4A.) (4 pts) Convert yx 62 =   into a polar equation.  Solve for r.   4A.              
θ
θ

2cos
sin6

=r  

 
 
 ( ) θθ sin6cos 2 rr =      0sin6cos2 =− θθr  
 
 0sin6cos22 =− θθ rr     θθ sin6cos2 =r  
 

 ( ) 0sin6cos2 =− θθrr     
θ
θ

2cos
sin6

=r    or   θθ tansec6=r  

 
0=r     or    0sin6cos2 =− θθr  

                      
 
 
 

4B.) (4 pts) Convert 73 =+ yx   into a polar equation.  Solve for r.   4B.             
θθ sincos3

7
+

=r      

  
 
 
 7sincos3 =+ θθ rr  
 
 ( ) 7sincos3 =+ θθr  
 

 
θθ sincos3

7
+

=r  

 
 
 
       



5A.) (4 pts)  Use the following vectors to draw u – 2w + v. 
 
 
           w                  v 
                     -2w 
                               u 
 
 
              v                            answer     
                    u 
 
 
5B.) (4 pts)  Use the following vectors to draw u – w – 2v. 
                                                                                                                                              -w 
 
           w 
 
                               u                                                                                  answer 
                                                                                                                                               -2v 
 
              v 
 
 
                                                                                                                                    u 
 
 
6A.) (5 points) Given v = –2i + 3j  and  w = 6i + 4j,  find the following: 
 
 i. 133)2( 22 =+−=v        6i.               13  
     
 
 ii. 1325246 22 ==+=w       6ii.              132  
     
  

iii. ( 2)(6) (3)(4) 0v w⋅ = − + =        6iii.  0 
 
 
 iv. wv 32 −          6iv.            –22i – 6j 
    2(–2i + 3j) – 3(6i + 4j)   

= –4i + 6j –18i – 12j   
= –22i – 6j  

 

 v.) Unit vector u in the same direction as v.           6v.    
13

132−
=u i +

13
133 j 

  

       2 3
13

i ju − +
=       ⇒       

13
2−

=u i +
13
3 j          ⇒       

13
132−

=u i +
13

133 j      

 
    



6B.) (5 points) Given v = 
2
1 i – 

2
7 j  and  w = 12i + 5j,  find the following: 

  

i. 
2

25
2

5
2
25

4
50

4
49

4
1

2
7

2
1 22

====+=





−+






=v   6i.               

2
25  

 
 
 ii. 13169512 22 ==+=w       6ii.                13 
     
 

 iii. ( ) ( )1 7 35 2312 5 6
2 2 2 2

v w    ⋅ = + − = − = −   
   

    6iii.        23
2

−  

 
 
 iv. wv −4          6iv.           –10i – 19j 
    4( (1/2)i – (7/2)j) – (12i + 5j)   

= 2i – 14j –12i – 5j   
= –10i – 19j  

  

v.) Unit vector u in the same direction as w.               6v.           
13
12

=u i +
13
5 j  

      12 5
13
i ju +

=            ⇒        
13
12

=u i +
13
5 j          

 
 
7A.) (6 pts) Two forces of magnitude 40 Newtons (N) and 60   Magnitude:       80.27 N  
     Newtons act on an object at angles of 30 degrees and -45  
     degrees with the positive axis, as shown in the figure.   
     Find the direction and magnitude of the resultant force;     Direction:       23.16−  
     that is, find 21 FF + . 
 
 
     jiF ˆ30sin40ˆ30cos401

 +=  
     ( ) ( ) jiF ˆ45sin60ˆ45cos602

 −+−=  
 
     jiF ˆ20ˆ64.341 +=  
            + jiF ˆ43.42ˆ43.422 −=  

         jiFF ˆ43.22ˆ07.7721 −=+  
 
     ( ) 27.8043.2207.77 22

21 =−+=+ FF  
 

     23.16
07.77
43.22tan 1 −=






 −= −θ  

 
 



7B.) (6 pts) One force of 4.12 pounds acts on an object at an angle of   Magnitude:            13 
        194.04 degrees.   Another force of 10 pounds acts on the same object 
        at an angle of 143.13 degrees.  Find the magnitude and direction of 
        the resultant force.        Direction:            4.157   
 
 
  2F      jiF ˆ04.194sin12.4ˆ04.194cos12.41

 +=  
( ) ( ) jiF ˆ13.143sin60ˆ13.143cos102

 +=  
 
     jiF ˆˆ41 −−=  
 1F            + jiF ˆ6ˆ82 +−=  

         jiFF ˆ5ˆ1221 +−=+  
 
     ( ) 13512 22

21 =+−=+ FF  
 

      4.157180
12
5tan 1 =+







−

= −θ  

 
 
 
 

8A.) (8 pts) Use the equation 1
1636

22

=+
yx  to find the following  

      and graph. 
 
          
 
 a = 6,  b = 4 
 
 5246 22 =−=c  
 
 
 
 
         
 
 
 
 

Foci:  ( )0,52±         Vertices:     ( )0,6±          Eccentricity:    75.0
3
5

6
52

≈=       Center:    (0, 0) 

 
Length of major axis:        2(6) = 12             Length of minor axis:       2(4) = 8 
 
 
 
 



8B.) (8 pts) Use the equation 014489616 22 =++−+ yxyx  to find the following  
      and graph. 
 
          
 14489616 22 −=++− yyxx  
 ( ) 16)16(91441689616 22 ++−=++++− yyxx  
 ( ) ( ) 164316 22 =++− yx  
 

 ( ) ( ) 1
16

4
1

3 22

=
+

+
− yx              a = 4,   b = 1,   9.31514 22 ≈=−=c  

 
 
 
 
 

Foci:     ( )154,3 ±−      Vertices:    ( )0,3 , ( )8,3 −    Eccentricity:   97.0
4
15

≈    Center:     ( )4,3 −  

 
Length of major axis:      2(4) = 8                 Length of minor axis:       2(1) = 2 
 
 
 
 
 
 
9A.) (9 pts) Use the equation 029181694 22 =−++− yxyx  to find the following   
                      and graph. 

  
 

 29189164 22 =+−+ yyxx  
 ( ) ( ) )9(1)4(429129444 22 −++=+−−++ yyxx  
 ( ) ( ) 361924 22 =−−+ yx  
 

 ( ) ( ) 1
4
1

9
2 22

=
−

−
+ yx               a = 3,  b = 2,   6.31323 22 ≈=+=c  

 
   
 
 
 
           

Foci:      ( )1,132±−       Vertices:    ( )1,5− , ( )1,1       Eccentricity:     2.1
3
13

≈   

Asymptotes:      ( ) ( )2
3
21 +±=− xy                 Center:       ( )1,2−   

Length of transverse axis:      2(3) = 6       Length of conjugate axis:    2(2) = 4 
 



9B.) (9 pts) Use the equation 1616 22 =− xy  to find the following and graph.   
                      

  
 

 1
161

22

=−
xy        a = 1,  b = 4,   1.41741 22 ≈=+=c  

 
 
 
 
 
 
             

Foci:    ( )17,0 ±       Vertices:      ( )1,0 ±        Eccentricity:    1.4
1
17

≈  

Asymptotes:     xy
4
1

±=        Center:   (0, 0)  

 
Length of transverse axis:      2(1) = 2     Length of conjugate axis:     2(4) = 8 
 
 
 
 
 
10A.) (6 pts) Use the equation 7682 =++ yxy  to find the following and graph. 
                            
 
          
 7862 +−=+ xyy  
 
 978962 ++−=++ xyy  
 
 ( ) 1683 2 +−=+ xy  
 
 ( ) ( )283 2 −−=+ xy  
 
 84 −=− a ,    2=a  
 
     
 
      
 
Directrix:  4x =       Focus:        ( )3,0 −       Focal Width:   88 =−          Vertex:     ( )3,2 −  
 
 
 
 
 



10B.) (6 points) Use the equation yx 52 =  to find the following and graph.  
       
 
          
 
 yx 52 =  
 
 54 =a     
 

25.1
4
5
==a  

 
 
 
     

Directrix:     
4
5

−=y     Focus:       







4
5,0       Focal Width:      55 =        Vertex:     (0, 0) 

 
 
 
 
 
 
 
 
11A.) (6 pts) Fill in the table, graph, and eliminate the parameter:   
      

 tx cos2=  ty sin5=  (x, y)  
0 20cos2 =  

 
00sin5 =  ( )0,2  

2
π  0

2
cos2 =

π  

 

5
2

sin5 =
π  ( )5,0  

π  2cos2 −=π  
 

0sin5 =π  ( )0,2−  

2
3π  0

2
3cos2 =
π  

 

5
2

3sin5 −=
π  ( )5,0 −  

π2  22cos2 =π  
 

02sin5 =π  ( )0,2  

 
 

Eliminate the parameter:      1
254

22

=+
yx  

 
 
 
 
 



11B.) (6 pts) Fill in the table, graph, and eliminate the parameter:   
      

 2+= tx  
t

y 8
=  (x, y)  

–8 628 −=+−  
 1

8
8

−=
−

 ( )1,6 −−  

–6 426 −=+−  
 3

4
6

8
−=

−
 






 −−

3
4,4  

–4 224 −=+−  
 2

4
8

−=
−

 ( )2,2 −−  

–2 022 =+−  
 4

2
8

−=
−

 ( )4,0 −  

–1 121 =+−  
 8

1
8

−=
−

 ( )8,1 −  

 
 
 2+= tx  
 
 tx =− 2  
 

 
2

8
−

=
x

y  

 
 
 

Eliminate the parameter:          
2

8
−

=
x

y  
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