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 Additional Functions, Conic Sections, and Nonlinear 
Systems - ANSWERS 

  

 C1  Exercises 

  
1. a.-V; 𝑦𝑦 = 𝑥𝑥2; 𝐷𝐷 = ℝ; range = [0,∞) b.-III; 𝑦𝑦 = 𝑥𝑥3; 𝐷𝐷 = ℝ; range = ℝ 
 c.-IV; 𝑦𝑦 = √𝑥𝑥; 𝐷𝐷 = [0,∞); range = [0,∞) d.-I; 𝑦𝑦 = |𝑥𝑥|; 𝐷𝐷 = [0,∞); range = ℝ 
 e.-II; 𝑦𝑦 = ⟦𝑥𝑥⟧; 𝐷𝐷 = ℝ; range = ℤ f.-VI; 𝑦𝑦 = 1

𝑥𝑥
; 𝐷𝐷 = ℝ ∖ {0}; range = ℝ ∖ {0} 

3. Translation: 5 units to the right, 3 units up   

5.      7.      9. 
 
 
 
 
 
 

 𝐷𝐷 = ℝ         𝐷𝐷 = [0,∞)          𝐷𝐷 = ℝ ∖ {0} 
 range = [0,∞)      range = [2,∞)   range = ℝ ∖ {−2} 
                  VA: 𝑥𝑥 = 0  
                  HA: 𝑦𝑦 = −2    

    

11.      13.      15. 
 
 
 
 
 
 

 𝐷𝐷 = ℝ ∖ {0}          𝐷𝐷 = [−3,∞)          𝐷𝐷 = ℝ 
 range = ℝ ∖ {−2}     range = (−∞, 0]      range = [−4,∞)  
 VA: 𝑥𝑥 = 1        
 HA: 𝑦𝑦 = 0        

           
17. 2      19. −2  

 

 

𝑥𝑥 1 

2 

𝒇𝒇(𝒙𝒙) = √𝒙𝒙 + 𝟐𝟐 
𝑥𝑥 

2 

−2 

𝒇𝒇(𝒙𝒙) = |𝒙𝒙 + 𝟐𝟐| 

𝑥𝑥 1 

𝒇𝒇(𝒙𝒙) =
𝟏𝟏
𝒙𝒙 − 𝟐𝟐 

−2 

𝑥𝑥 

2 

𝒇𝒇(𝒙𝒙) = −
𝟐𝟐

𝒙𝒙 − 𝟏𝟏 

2 𝑥𝑥 

−4 

−3 

𝒇𝒇(𝒙𝒙) = 𝟐𝟐(𝒙𝒙 + 𝟑𝟑)𝟐𝟐 − 𝟒𝟒 

𝑥𝑥 

−3 

−3 

𝒇𝒇(𝒙𝒙) = −√𝒙𝒙 + 𝟑𝟑 
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 21.          23.    25. 
  
     

 

 

 
             x-int. of 𝑓𝑓: (4,0) 

              VA of 𝑔𝑔: 𝑥𝑥 = 4 
  
 27.          29.    31. 
  
     

 

 

 

  x-int. of 𝑓𝑓: (−3,0)    x-int. of 𝑓𝑓: �32, 0� 
  VA of 𝑔𝑔: 𝑥𝑥 = −3    VA of 𝑔𝑔: 𝑥𝑥 = 3

2
 

 

 33.          35.  
  
     

 

 

 

   
37.      

     𝐶𝐶(𝑡𝑡) = �

2.50,  𝑖𝑖𝑖𝑖 0 < 𝑚𝑚 ≤ 30    
3.50,  𝑖𝑖𝑖𝑖 30 < 𝑚𝑚 ≤ 50  
6.25,  𝑖𝑖𝑖𝑖 50 < 𝑚𝑚 ≤ 100

10,  𝑖𝑖𝑖𝑖 100 < 𝑚𝑚       

  

 
        
  

39.  

      𝑃𝑃(𝑠𝑠) = �

 2000,   𝑖𝑖𝑖𝑖  0 ≤ 𝑠𝑠 < 10000             
2800,  𝑖𝑖𝑖𝑖 10000 ≤ 𝑠𝑠 < 15000    
3800,  𝑖𝑖𝑖𝑖 15000 ≤ 𝑠𝑠 < 20000    
5000,  𝑖𝑖𝑖𝑖  20000 ≤ 𝑠𝑠                     

 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) = −⟦𝒙𝒙⟧ 

1 

1 

𝑥𝑥 1 

1 

𝒇𝒇(𝒙𝒙) = ⟦𝒙𝒙 + 𝟑𝟑⟧ 

𝑥𝑥 

𝑓𝑓(𝑥𝑥) =
1
2 𝑥𝑥 − 2 

−1 

𝑔𝑔(𝑥𝑥) =
2

𝑥𝑥 − 4 

4 

𝑥𝑥 

𝑓𝑓(𝑥𝑥) = 𝑥𝑥 + 3 
1 

𝑔𝑔(𝑥𝑥) =
1

𝑥𝑥 + 3 

𝑥𝑥 

𝑓𝑓(𝑥𝑥) = 4𝑥𝑥 − 3 

1 

1 

𝑔𝑔(𝑥𝑥) =
1

4𝑥𝑥 − 3 
−3 

𝑥𝑥 

𝑓𝑓(𝑥𝑥) = (2𝑥𝑥 + 1)(𝑥𝑥 − 3) 

3 

𝑔𝑔(𝑥𝑥) = |(2𝑥𝑥 + 1)(𝑥𝑥 − 3)| 

3 −1
2 

𝑥𝑥 

𝑓𝑓(𝑥𝑥) = (2 − 𝑥𝑥)(𝑥𝑥 + 3) 

4 

𝑔𝑔(𝑥𝑥) = |(2 − 𝑥𝑥)(𝑥𝑥 + 3)| 

−3 2 

𝑥𝑥 

𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 + 3𝑥𝑥 − 4 

4 

𝑔𝑔(𝑥𝑥) = |𝑥𝑥2 + 3𝑥𝑥 − 4| 

−4 1 

𝑡𝑡 

𝐶𝐶(𝑚𝑚) 

200 100 

2 

6 

10 

𝑠𝑠  

𝑃𝑃(𝑠𝑠) 

10 20 

1000 

5000 

3000 

 

(𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)  
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 C2  Exercises

 
1. false  3. false   5. false  7. true 

 9. (𝑥𝑥 − 3)2 + (𝑦𝑦 − 1)2 = 3  11. (𝑥𝑥 + 2)2 + (𝑦𝑦 − 2)2 = 25
4

 13. 𝐶𝐶(4,5); 𝑟𝑟 = 6    

 15. 𝐶𝐶(6,0); 𝑟𝑟 = 2√6    17. 𝐶𝐶(0,2); 𝑟𝑟 = 2√3  

 19. 𝐶𝐶(−1,0); 𝑟𝑟 = 1.5      21. 𝐶𝐶(−3,2); 𝑟𝑟 = 3       23. 𝐶𝐶(−2,−1); 𝑟𝑟 = 2 
 

  
 
 
 
 
 
 

 𝐷𝐷 = �− 5
2

, 1
2
�       𝐷𝐷 = [−6,0]          𝐷𝐷 = [−4,0]   

 range = �− 3
2

, 3
2
�      range = [−1,5]      range = [−3,1]  

 25. (𝑥𝑥 + 4)2 + (𝑦𝑦 + 3)2 = 1  27. (𝑥𝑥 − 3𝑟𝑟)2 + 𝑦𝑦2 = 16𝑟𝑟2  29. 𝐶𝐶(−1,0); 𝑟𝑟𝑥𝑥 = 1; 𝑟𝑟𝑦𝑦 = 3  

    

 31. 𝐶𝐶(4,2); 𝑟𝑟𝑥𝑥 = 2; 𝑟𝑟𝑦𝑦 = 3 

 

 

                𝐷𝐷 = [−2,0]  
                range = [−3,3] 
   
  𝐷𝐷 = [2,6]         

  range = [−1,5]   33. (𝑥𝑥−3)2

4
+ (𝑦𝑦+2)2

9
= 1           

      
 35. 𝐶𝐶(0,1); 𝑦𝑦 = 0       37. 𝐶𝐶(3,−2); 𝑥𝑥 = 3      
  

   

     𝐷𝐷 = (−∞,−2] ∪[2,∞)        𝐷𝐷 = ℝ 
    range = ℝ           range = (−∞,−1] ∪[3,∞) 

 

𝑥𝑥 

2 

−1 

(𝒙𝒙 + 𝟏𝟏)𝟐𝟐 + 𝒚𝒚𝟐𝟐 = 𝟐𝟐.𝟐𝟐𝟐𝟐 

𝑥𝑥 

2 

−3 

(𝒙𝒙 + 𝟑𝟑)𝟐𝟐 + (𝒚𝒚 − 𝟐𝟐)𝟐𝟐 = 𝟗𝟗 
𝑥𝑥 −1 −2 

(𝒙𝒙 + 𝟐𝟐)𝟐𝟐 + (𝒚𝒚 + 𝟏𝟏)𝟐𝟐 = 𝟒𝟒 

𝑥𝑥 

2 

4 

(𝒙𝒙 − 𝟒𝟒)𝟐𝟐

𝟒𝟒 +
(𝒚𝒚 − 𝟐𝟐)𝟐𝟐

𝟗𝟗 = 𝟏𝟏 

𝑥𝑥 −1 

(𝒙𝒙 + 𝟏𝟏)𝟐𝟐 +
𝒚𝒚𝟐𝟐

𝟗𝟗 = 𝟏𝟏 
3 

𝑥𝑥 

2 

2 

𝒙𝒙𝟐𝟐

𝟒𝟒
− (𝒚𝒚 − 𝟏𝟏)𝟐𝟐 = 𝟏𝟏 

𝑥𝑥 

−4 

3 

(𝒙𝒙−𝟑𝟑)𝟐𝟐

𝟒𝟒
− (𝒚𝒚+𝟐𝟐)𝟐𝟐

𝟒𝟒
= −𝟏𝟏
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 39. 𝑥𝑥2

9
− (𝑦𝑦+1)2

9
= 1   41. 𝑥𝑥2

9
− (𝑦𝑦−1)2

4
= −1      

    

 43.      45.      47. 

 

 

 

 
  𝐷𝐷 = [−2,2]    𝐷𝐷 = [−3,3]    𝐷𝐷 = (−∞,−1] ∪[1,∞) 
  range = [0,2]    range = [−2,0]   range = [0,∞) 
 
 49. 24 m; 5 m    51. 60 m     

  

 

 C3  Exercises   

 
1.    3.        5. 

                       or  

       
 7.   9.  

                  or 
 

          
11. a. 2; b. 2; c. 4; d. 0; e. 4      13. {(−4,0), (−3,1)}  

15. �(−1,5), �5
2

,−2��  17. ��− 4
3

,−1
3
� , �4

3
, 1
3
�� 19. ��−√5,−2�, �√5,−2�, (0,3)�  

21. ��√2, √2
2
� , �−√2,−√2

2
��   23. ��−√3, 0�, �√3, 0��   

25. ��−√5,−√10�, �−√5,√10�, �√5,−√10�, �√5,√10��    

27. 8 m by 7.5 m   29. false 31. true    

33. true    35. inside; above 37. a.-III; b.-II; c.-IV; d.-I  
  
39.      41.   43.   45. 

 

 

 

𝑥𝑥 2 

𝒇𝒇(𝒙𝒙) = �𝟒𝟒 − 𝒙𝒙𝟐𝟐 

2 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) = −𝟐𝟐�𝟏𝟏 −
𝒙𝒙𝟐𝟐

𝟗𝟗  

3 
−2 

𝑥𝑥 

𝒚𝒚
𝟑𝟑 = �𝒙𝒙𝟐𝟐 − 𝟏𝟏 

1 

3 

𝑥𝑥 1 

𝑦𝑦 

−2 
𝑥𝑥 

𝑦𝑦 

3 

2 𝑥𝑥 −3 

𝑓𝑓(𝑥𝑥) 

2 

𝑥𝑥 2 

𝑦𝑦 

1 
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47.     49.   51.   53. 

 

 

 
 
         no solution 

 55.     

 

 

   

𝑥𝑥 

𝑦𝑦 

4 

4 𝑥𝑥 

𝑦𝑦 

2 

4 𝑥𝑥 

𝑦𝑦 

4 

4 𝑥𝑥 

𝑦𝑦 

2 

2 

𝑥𝑥 

𝑦𝑦 

2 

2 
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