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Examples 5 in Standard Forms 

 
 
 
 
Find the center and the two main axes of each hyperbola below. 
 
0.  x2 + 2x – 2y2 + 2y – 1 = 0 
 
1.  36y2 + 36y – 100x2 – 300x + 9 = 0 
 
2.  x2 + 12x – 9y2 – 90y + 252 = 0 
 
3.  2x – 2x2 + 3y + y2 + 1 = 0 
 
4.  25x2 + 250x – 16y2 + 16y + 521 = 0 
 
5.  9y2 – 4x2 + 24x = 0 
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Suggestions or Solutions 

To the Problems in the Examples 

 
 
 
0.  x2 + 2x – 2y2 + 2y – 1 = 0 ⇒ x2 + 2x + 1 – 2(y2 – y) – 1 = 0 
 

2 2 2 2 2 2 21 1 1 1
2 2 2 2( 1) 2{ ( ) ( ) } 1 0 ( 1) 2{ ( ) } 1x y y x y y⇒ + − − + − − = ⇒ + − − + − − = 0  

22 1
2 2 2 2 23 31 1

2 2 2 2 3 3
2 2

2( )( 1)( 1) 2( ) 0 ( 1) 2( ) yxx y x y −+
⇒ + − − − = ⇒ + − − = ⇒ − = 1  

.
2 22 21 1

2 2
22 23 33 3

4 22 2

( ) ( )( 1) ( 1)1 1
( )( ) ( )

y yx x− −+ +
⇒ − = ⇒ − =  

 
So the hyperbola is horizontal, the center is ,1

2( 1, )− the transverse axis is ,3
22 which is 

,6 and the conjugate axis is .3  

 
 
1.  36y2 + 36y – 100x2 – 300x + 9 = 0 ⇒ 36(y2 + y) – 100(x2 + 3x) + 9 = 0 

2 2 9 91 1
4 4 4 436( ) 100( 3 ) 9 0y y x y⇒ + + − − + + − + =  

2 2 91
4 436( ) 9 100( 3 ) 225 9 0y y x x⇒ + + − − + + − + =  

2 2 2 23 31 1
2 2 2 236( ) 100( ) 225 0 36( ) 100( ) 225y x y x⇒ + − + − = ⇒ + − + =  

 
2 2 2 2 23 31 1 1

2 2 2 2 2 2
25 9
4 4

36( ) 100( ) 4( ) 4( ) ( ) ( )1 1
225 225 25 9
y x y x y x+ + + + + +

⇒ − = ⇒ − = ⇒ −
23

1=  

.
2 231

2 2
2 25 3

2 2

( ) ( ) 1
( ) ( )
y x+ +

⇒ − =  

 
So the hyperbola is vertical, the center is ,3 1

2 2( , )− − the transverse axis is 5, and the 
conjugate axis is 3. 
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2.  x2 + 12x – 9y2 – 90y + 252 = 0 
 
⇒ x2 + 12x – 9y2 – 90y + 252 = x2 + 12x – 9(y2 + 10y) + 252 
 
= x2 + 12x + 36 – 36 – 9(y2 + 10y + 25 – 25) + 252 
 
= (x + 6)2 – 36 – 9(y2 + 10y + 25) – 225 + 252 
 
= (x + 6)2 – 9(y + 5)2 – 9 = 0 
 

.
2 2

2
2 2

( 6) { ( 6)} { ( 5)}( 5) 1 1
9 3

x x yy+ − − −
⇒ − + = ⇒ −

2

1
−

=  

 
So the hyperbola is horizontal, the center is (-6, -5), the transverse axis is 6, and the 
conjugate axis is 2. 
 
 
 
3.  2x – 2x2 + 3y + y2 + 1 = 0 ⇒ -2x2 + 2x + y2 + 3y + 1 = 0 
 

2 2 2 2 9 91 1
4 4 4 42 2 3 1 2( ) ( 3 )x x y y x x y y⇒ − + + + + = − − + − + + + − +1  

2 2 2 23 9 3 31 1 1
2 2 2 4 2 2 42( ) ( ) 1 2( ) ( ) 0x y x y= − − + + + − + = − − + + − =  

 
2 2 23 31 1

2 2 2 2 2 23 31
2 2 4 3 3 3 3

4 4 4 8

( ) 2( ) ( ) ( )2( ) ( ) 1 1y x y xx y + − + −
⇒ − − + + = ⇒ − = ⇒ − =

2

 

 

.
2 2 2 23 31 1

2 2 2 2
2 2 2 23 3 3 6

2 22 2

( ) ( ) ( ) ( )1 1
( ) ( ) ( ) ( )
y x y x+ − + −

⇒ − = ⇒ − =
4

 

 
So the hyperbola is vertical, the center is ,31

2 2( , )− the transverse axis is ,3 and the 

conjugate axis is .6
2  
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4.  25x2 + 250x – 16y2 + 16y + 521 = 0 
 
⇒ 25x2 + 250x – 16y2 + 16y + 521 = 25(x2 + 10x) – 16(y2 – y) + 521 
 

2 2 1 1
4 425( 10 25 25) 16( ) 521x x y y= + + − − − + − +  

2 2 1
425( 10 25) 625 16( ) 4 521x x y y= + + − − − + + +  

2 2 2 21 1
2 225( 5) 16( ) 100 0 25( 5) 16( ) 100x y x y= + − − − = ⇒ + − − =  

 
2 22 2 21 1

2 2
25
4

16( ) 4( ) ( )25( 5) ( 5) ( 5)1 1
100 100 4 25 4

y yx x x− −+ + +
⇒ − = ⇒ − = ⇒ −

21
2 1y −

=  

 

.
22 1

2
2 25

2

( ){ ( 5)} 1
2 ( )

yx −− −
⇒ − =  

 
So the hyperbola is horizontal, the center is ,1

2( 5, )− the transverse axis is 4, and the 
conjugate axis is 5. 
 
 
 
5.  9y2 – 4x2 + 24x – 72 = 0 
 
⇒ 9y2 – 4x2 + 24x – 72 = 9y2 – 4(x2 – 6x) – 72 = 9y2 – 4(x2 – 6x + 9 – 9) – 72 
 
= 9y2 – 4(x2 – 6y + 9) + 36 – 72 = 9y2 – 4(x – 3)2 – 36 = 0 ⇒ 9y2 – 4(x – 3)2 = 36 
 

.
2 2 2 2 2 2

2 2

9 4( 3) ( 3) ( 3)1 1 1
36 36 4 9 2 3
y x y x y x− − −

⇒ − = ⇒ − = ⇒ − =  

 
So the hyperbola is vertical, the center is (3, 0), the transverse axis is 4, and the 
conjugate axis is 6. 


