
 

 

Answer on Question #57408 – Math – Calculus 

 

Question 

Graph each equation be sure to identify the important features such as the center, 

vertices, foci, directrix and asymptotes. The graph is scaled 8 tall and 8 wide. 

(𝑦 − 2)2

4
−

(𝑥 + 3)2

9
= 1 

 

Solution 

(𝑦−2)2

4
−

(𝑥+3)2

9
= 1  represents a hyperbola. 

 The conic sections of the hyperbola is 

(𝑦 − 𝑘)2

𝑎2
−

(𝑥 − ℎ)2

𝑏2
= 1 

 The center of the hyperbola is 𝑂1(ℎ, 𝑘): 

𝑂1(−3, 2) 

 Because 

                                                                𝑎2 = 4, 𝑎 = 2, 

                                                                𝑏2 = 9, 𝑏 = 3, 

          the vertices of the hyperbola are 

                                                        (−3, 2 ± 𝑎), that is, 

𝑉1(−3, 0), 𝑉2(−3, 4), 

                                                                        and 

(−3 ± 𝑏, 2), that is, 

𝑉3(−6, 2), 𝑉4(0, 2). 

 Because 

𝑐2 = 𝑎2 + 𝑏2, 

𝑐2 = 4 + 9 ⟹ 𝑐 = √13, 

           the foci of the hyperbola are 

𝐹(−3, 2 ± 𝑐), that is, 

𝐹1(−3, 5.6), 𝐹2(−3, −1.6) 



 

 

 Equations of the asymptotes are 

𝑦 − 𝑘 = 𝑚(𝑥 − ℎ), where  𝑚 = ±
𝑎

𝑏
 , 

𝑦 − 2 = ±
2

3
(𝑥 + 3). 

Graph of the function  
(𝑦−2)2

4
−

(𝑥+3)2

9
= 1 is given below. 
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