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HYPERBOLAS 

 A hyperbola provides an amazing context as we learn the different 

examples of equations and graphs. Its equation may have similarities to the 

equation of the ellipse except for the sign. 

Standard Equation: (Transverse Axis is horizontal)   

a.  
(௫ି௛)మ

௔మ  -  
(௬ି௞)మ

௕మ  = 1 

  Where  (h, k) is the center of the hyperbola, and a > b 

( ℎ ±  𝑎, k) are the coordinates of the vertices  

(h,  𝑘 ±  𝑏) are the coordinates of the co-vertices  

2a is the length of the transverse axis 

    2b is the length of the conjugate axis 

    (ℎ ± 𝑐, k) are the coordinates of the foci (plural of focus) 

    y - k = ±
௕

௔
(𝑥 − ℎ) are the equations of the asymptotes 

Where c2 = a2 + b2 
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- The coordinates of the foci are (h, k+c), which is 

(2, -3+√𝟑𝟑) and (h, k – c) which is (2, -3–√𝟑𝟑) 

 

C.  

5. Step 1. 
(௫ିସ)మ

ଶହ
−  

(௬ା଺)మ

ଽ
 = 1    to     

(௫ି௛)మ

௔మ  -  
(௬ି௞)మ

௕మ  = 1 

 Step 2.  
(௫ିସ)మ

ହమ  -  
(௬ା଺)మ

ଷమ  = 1     

  h = 4  k = -6 a = 5  b = 3   

  c2 = a2 + b2  =  25 + 9 = c2 = 34 

  c = √𝟑𝟒  

 

 Answer:  

  The center is (h, k), and it is (4, -6) 

 The vertices are ( ℎ ± 𝑎, k), so these are (4 + 5, -6)     

(9, -6) and (4-5, -6)  (-1, -6) 

 The co-vertices are (h,  𝑘 ±  𝑏), so these are (4, -6+3)   

(4, -3), and (4, -6-3)  (4, -9) 

 The length of transverse axis is 2a, so it is 2(5) = 10 units 

 The length of the conjugate axis is 2b, so it is 2(3) = 6 units 

 The foci are (ℎ ± 𝑐, k), so these are (4+√𝟑𝟒, -6), and      

(4-√𝟑𝟒, -6). 

 The asymptotes are y - k = ±
௕

௔
(𝑥 − ℎ), so these are           

y + 6 = 
ଷ

ହ
(𝑥 − 4)  y = 

𝟑

𝟓
(𝒙 − 𝟒) – 6, and y + 6 = −

ଷ

ହ
(𝑥 − 4) 

 y = −
𝟑

𝟓
(𝒙 − 𝟒) – 6 

 

 

6. Step 1. 
(௬ି଼)మ

଼ଵ
−

(௫ାଵ)మ

ଵଶଵ
  = 1     to     

(௬ି௞)మ

௔మ  -  
(௫ି௛)మ

௕మ  = 1 
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