
 

Solutions for In-Class Problems 21 for Wednesday, April 18 

 

These problems are from Pre-Class Problems 21. 

 

1. For the following hyperbolas, identify the center, the vertices, the foci, and 

the asymptotes.  Sketch the graph of the hyperbola in a, b, and d. 

 

a. 1
4964

22


yx

   b. 225259 22  xy  

 

c. 1
16

9

5

4 22


yx

   d. 144)2(4)7(9 22  xy  

 

2. Write the standard form of the equation of the hyperbola with vertices of 

)0,15(  and )0,15(  and foci of )0,8(  and )0,8( . 

 

3. For the following parabolas, identify the vertex, the focus, the directrix, and  

the axis of symmetry.  Sketch the graph of the parabola. 

 

a. yx 122     b. )5(7)3( 2  yx  

 

c. xy 92     d. )2(8)4( 2  xy  

 

 

SOLUTIONS: 
 

 

1a. 1
4964

22


yx

        Back to Problem 1. 

 

 Center:  )0,0(  

 

 

 Vertices: )0,( a   =  )0,8(  

 

   NOTE:  8642  aa  since 0a  

 

http://www.math.utoledo.edu/~janders/1320/PreClassProblems/Problems21MW.pdf


 

 

 Foci: )0,( c   =  )0,113(  

 

1131134964222  cbac  since 0c  

 

 NOTE:  642 a   and  492 b  

 

 

 Asymptotes:  xy
8

7
  

 

NOTE:  The slope of a line is the change in y divided by the change in x.  

That is, 
x

y
m




 .  The numerical slope of the asymptotes is the square root 

of the number under the 
2y  term divided by the square root of the number 

under the 
2x  term.  Use the slope formula to help you remember y over x. 

 

 

 Sketch:  I will owe you the sketch. 

 

 

1b. 225259 22  xy        Back to Problem 1. 

 

 

The equation of this hyperbola is not in standard form.  To obtain the 

standard form of the hyperbola, we need to divide both sides of the equation 

by 225 in order to get 1 on the right side of the equation. 

 

 

 225259 22 xy  
225

225

225

25

225

9 22 xy
 1

925

22


xy

 

 

 

Center:  )0,0(  

 

 



 

 Vertices: ),0( a   =  )5,0(   

 

   NOTE:  5252  aa  since 0a  

 

 

 Foci: ),0( c   =  )34,0(   

 

3434925222  cbac  since 0c  

 

 NOTE:  252 a   and  92 b  

 

 

 Asymptotes:  xy
3

5
  

 

NOTE:  The slope of a line is the change in y divided by the change in x.  

That is, 
x

y
m




 .  The numerical slope of the asymptotes is the square root 

of the number under the 
2y  term divided by the square root of the number 

under the 
2x  term.  Use the slope formula to help you remember y over x. 

 

 

 Sketch:  I will owe you the sketch. 

 

 

1c. 1
16

9

5

4 22


yx

        Back to Problem 1. 

 

 

The equation of this hyperbola is not in standard form.  In the first fraction, 

2x  is being multiplied by 
5

4
.  Multiplication by 

5

4
 is the same as division by 

4

5
.  Thus, we will write the first fraction of 

5

4 2x
 as 

4

5

2x
.  In the second 



 

fraction, 
2y  is being multiplied by 

16

9
.  Multiplication by 

16

9
 is the same as 

division by 
9

16
.  Thus, we will write the second fraction of 

16

9 2y
 as 

9

16

2y
.  

Thus, 

    1
16

9

5

4 22 yx
 1

9

16

4

5

22


yx

 

 

Center:  )0,0(  

 

 

 Vertices: )0,( a   =  












 0,

2

5
 

 

   NOTE:  
2

5

4

52  aa  since 0a  

 

 

 Foci: )0,( c   =  












 0,

6

109
 

 

6

109

36

109

36

64

36

45

9

16

4

5222  cbac  since 0c  

 

 NOTE:  
4

52 a   and  
9

162 b  

 

 

 Asymptotes: xy
15

58
  

 



 

    
xy

2

5

3

4


 = x

53

8
  = x

15

58
  

 

NOTE:  The slope of a line is the change in y divided by the change in x.  

That is, 
x

y
m




 .  The numerical slope of the asymptotes is the square root 

of the number under the 
2y  term divided by the square root of the number 

under the 
2x  term.  Use the slope formula to help you remember y over x. 

 

 

 Sketch:  I will owe you the sketch. 

 

 

1d. 144)2(4)7(9 22  xy     Back to Problem 1. 

 

 

The equation of this hyperbola is not in standard form.  To obtain the 

standard form of the hyperbola, we need to divide both sides of the equation 

by 144 in order to get 1 on the right side of the equation. 

 

 

 144)2(4)7(9 22 xy  





144

144

144

)2(4

144

)7(9 22 xy
 

 

1
36

)2(

16

)7( 22





 xy

 

 

 

 

Center:  )7,2(  

 

 

 Vertices: )3,2(  , )11,2(  

 



 

),(),0( kha    =  )7,2()4,0(    =  )47,2(   

 

   NOTE:  4162  aa  since 0a  

 

 

 Foci: ( , ) 2 7 2 13  

 

),(),0( khc    =  )7,2()132,0(    =  )1327,2(   

 

13252523616222  cbac  since 0c  

 

 NOTE:  162 a   and  362 b  

 

 

 Asymptotes:  y x   7
2

3
2( )  

 

NOTE:  The slope of a line is the change in y divided by the change in x.  

That is, 
x

y
m




 .  The numerical slope of the asymptotes is the square root 

of the number under the 
2y  term divided by the square root of the number 

under the 
2x  term.  Use the slope formula to help you remember y over x. 

 

 

 Sketch:  I will owe you the sketch. 

 

 

2. Vertices: )0,15(  and )0,15(    Back to Problem 2. 

 

Foci:  )0,8(  and )0,8(  

 

 

 Since the vertices are given by the points )0,( a , then 15a . 

 

 



 

 Since the foci are given by the points )0,( c , then 8c . 

 

 

 Since 
222 bac   and 15a  and 8c , then 

 

 222 bac   491564 22  bb  

 

 

 1
2

2

2

2

b

y

a

x
  1

4915

22


yx

 

 

 

Answer:  1
4915

22


yx

     Back to Problem 2. 

 

 

3a. yx 122           Back to Problem 3. 

 
 

 Vertex:  )0,0(  

 

 

 Opens: Up 

 

   NOTE:  4 12 3 0p p     

 

 

 Axis of Symmetry: 0x   (y-axis) 

 

 

 Focus: ),0( p   =  )3,0(  

 

   NOTE:  3124  pp  

 

 

 Directrix: 3y  



 

 

   NOTE:  3 py  

 

 

 Sketch:  I owe you the sketch. 

 

 

3b. )5(7)3( 2  yx      Back to Problem 3. 

 

 

 Vertex:  )5,3(   

 

 

 Opens: Down 

 

   NOTE:  4 7
7

4
0p p       

 

 

 Axis of Symmetry: 3x  

 

     303  xx  

 

 

 Focus: 









4

27
,3  

   ),(),0( khp    =  )5,3(
4

7
,0 








   =  










4

20

4

7
,3  

 

   NOTE:  
4

7
74  pp  

 

 

 Directrix: 
4

13
y  

 



 

   
4

20

4

7

4

7
5  ypy  

 

   NOTE:  
4

7
p  

 

 

 Sketch:  I owe you the sketch. 

 

 

3c. xy 92           Back to Problem 3. 

 

 

 Vertex:  )0,0(  

 

 

 Opens: Left 

 

   NOTE:  4 9
9

4
0p p       

 

 

 Axis of Symmetry: 0y   (x-axis) 

 

 

 Focus: )0,( p   =  







 0,

4

9
 

 

   NOTE:  
4

9
94  pp  

 

 

 Directrix: 
4

9
x  

 



 

   NOTE:  
4

9
 px  

 

 

 Sketch:  I owe you the sketch. 

 

 

3d. )2(8)4( 2  xy      Back to Problem 3. 

 

 

Vertex:  )4,2(   

 

 

Opens: Right 

 

   NOTE:  4 8 2 0p p     

 

 

 Axis of Symmetry: 4y  

 

     404  yy  

 

 

 Focus: )4,4(   

 

   ),()0,( khp    =  )4,2()0,2(    =  )4,4(   

 

   NOTE:  284  pp  

 

 

 Directrix: 0x   (y-axis) 

 

   022  xpx  

 

   NOTE:  2p  

 

 



 

 Sketch:  I owe you the sketch.    Back to Problem 3. 

 
 
 


