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 Quadratic Equations and Functions - ANSWERS 
  

 Q1  Exercises 

 
1. False  3. True  5. False 7. False  

    b) (−3,0), (1,0) c) 𝑥𝑥 ∈ {−3,1} 9. a) 

           The solutions are the 
first coordinates of the 
𝑥𝑥-intercepts. 

 

          

    b) (0,0), (5,0) c) 𝑥𝑥 ∈ {0,5} 11. a) 

           The solutions are the 
first coordinates of the 
𝑥𝑥-intercepts. 

 

      

 

 

    b) (−4,0), �32, 0� c) 𝑥𝑥 ∈ �−4, 3
2
� 13. a) 

           The solutions are the 
first coordinates of the 
𝑥𝑥-intercepts. 

 

      

 

 15. 𝑥𝑥 ∈ �−4√2, 4√2�  17. 𝑛𝑛 ∈ �−2√6, 2√6� 19. 𝑦𝑦 ∈ �−2√10, 2√10� 21. 𝑥𝑥 ∈ {−7,1}   

 23. 𝑡𝑡 ∈ �−2−2√3
5

, −2+2√3
5

� 25. 𝑦𝑦 ∈ �−4 − 2√11,−4 + 2√11�    27. 𝑦𝑦 ∈ �44
5

, 56
5
�  

 29. No solution  31. 𝑥𝑥 ∈ �1−3√2
2

, 1+3√2
2

� 33. 𝑦𝑦 ∈ {0,3}   35. 𝑛𝑛 = −2  

 37. 𝑦𝑦 ∈ �−7−√53
2

, −7+√53
2

�      39. No solution 

𝒙𝒙 𝒇𝒇(𝒙𝒙) 
𝟏𝟏 0 
𝟎𝟎 −3 
−𝟏𝟏 −4 
−𝟐𝟐 −3 
−𝟑𝟑 0 

𝒙𝒙 𝒇𝒇(𝒙𝒙) 
𝟎𝟎 0 
𝟏𝟏 4 
𝟐𝟐 6 
𝟓𝟓
𝟐𝟐
 6.25 

𝟑𝟑 6 
𝟒𝟒 4 
𝟓𝟓 0 

𝒙𝒙 𝒇𝒇(𝒙𝒙) 
−𝟒𝟒 0 
−𝟐𝟐 3.5 
−𝟏𝟏 3.75 
𝟎𝟎 3 
𝟏𝟏 1.25 
𝟐𝟐 −1.5 

𝑥𝑥 

−4 

1 

𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 + 2𝑥𝑥 − 3 

−3 

𝑥𝑥 

−4 

0 

𝑓𝑓(𝑥𝑥) = −𝑥𝑥2 + 5𝑥𝑥 

5 

𝑥𝑥 

3 

1 

𝑓𝑓(𝑥𝑥) = −1
2
𝑥𝑥2 − 5

4
𝑥𝑥 + 3 

−4 
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41. 𝑥𝑥 ∈ �6− 2√5, 6 + 2√5�   43. 𝑥𝑥 ∈ �−1−√7
3

, −1+√7
3

�    45. 𝑥𝑥 ∈ �4−√3
3

, 4+√3
3
�    

47. 𝑥𝑥 ∈ �2−√3
3

, 2+√3
3
�      49. 𝑥𝑥 ∈ �1−2√19

5
, 1+2√19

5
�   51. 𝑥𝑥 ∈ �1 − 2√2, 1 + 2√2�  

53. 𝑥𝑥 ∈ {−2,−1}      55. No solution       57. 𝑥𝑥 = 4  

 

 

 

 

 

59. 𝑎𝑎 = 1 − √5 ≈ −1.24,  or  𝑎𝑎 = 1 + √5 ≈ 3.24 61. 𝑥𝑥 = −5−√11
2

≈ −4.16,  or  𝑥𝑥 = −5+√11
2

≈ −0.84  

63. 𝑦𝑦 = −1−√7
6

≈ −0.27,  or  𝑦𝑦 = −1+√7
6

≈ 0.61  65. 𝑥𝑥 = 17−√249
10

≈ 0.12,  or  𝑥𝑥 = 17−√249
10

≈ 3.28  

67. 𝑥𝑥 = 5−√7
6

≈ 0.39,  or  𝑥𝑥 = 5+√7
6

≈ 1.27      69. 2 rational solutions; factoring possible      

71. 2 real solutions; use quadratic formula     73. 1 double rational solution; factoring possible  

75. 𝑘𝑘 = 25      77. No, as the product of a rational and irrational number is irrational. This would 
contradict the fact that the quadratic equation has integral coefficients.  

79. 𝑥𝑥 = 1 ± √10        81. 𝑥𝑥 = 5±2√6
2

      83. 𝑥𝑥 ∈ {−3,2}     85. No solution  

87. 𝑥𝑥 ∈ �−3
2

, 1�  89. 𝑥𝑥 = 5 ± √53  

  
  

 

 Q2  Exercises

 
1. The solution is incorrect as the question calls for the values of 𝑥𝑥 not 𝑎𝑎.   

3. 𝑥𝑥 ∈ �−√5,−√2,√2,√5� 5. 𝑥𝑥 ∈ �1
4

, 16�      7. 𝑎𝑎 ∈ {−1,2}  

9. 𝑥𝑥 = 9     11. 𝑡𝑡 = 9        13. 𝑥𝑥 = 8  

15. 𝑢𝑢 ∈ �− 8
3

,−1�     17. 𝑥𝑥 ∈ �−1 ± √2, 3 ± √10�  19. 𝑟𝑟 = ±� 𝑉𝑉
𝜋𝜋ℎ

  

 21. 𝑠𝑠 = ±� 3
𝑉𝑉ℎ

  23. 𝑠𝑠 = ±�𝑘𝑘𝑞𝑞1𝑞𝑞2
𝑁𝑁

     25. 𝐻𝐻 = ±�703𝑊𝑊
𝐼𝐼

  27. 𝑟𝑟 = −𝜋𝜋ℎ±√𝜋𝜋2ℎ2+2𝜋𝜋𝜋𝜋
2𝜋𝜋

  

𝑥𝑥 

𝒇𝒇(𝒙𝒙) = 𝒙𝒙𝟐𝟐 + 𝟑𝟑𝒙𝒙+ 𝟐𝟐 

2 

−2 −1 𝑥𝑥 

𝒇𝒇(𝒙𝒙) = 𝒙𝒙𝟐𝟐 + 𝒙𝒙 

1 

1 

−3 
𝒈𝒈(𝒙𝒙) = −𝟑𝟑 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) = 𝒙𝒙𝟐𝟐 − 𝟖𝟖𝒙𝒙+ 𝟏𝟏𝟏𝟏 

1 

4 
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 29. 𝑎𝑎 = ± 𝑏𝑏𝑏𝑏
√1−𝑏𝑏2

 31. 𝐼𝐼 = 𝐸𝐸±√𝐸𝐸2−4𝑃𝑃𝑃𝑃
2𝑃𝑃

  33. 𝑣𝑣 =
𝑐𝑐 �𝑚𝑚2−𝑚𝑚0

2

𝑚𝑚   35. 
(𝑟𝑟+𝑃𝑃)�𝑝𝑝𝑃𝑃

𝑃𝑃
    

               
 37. a. 𝑟𝑟 − 𝑐𝑐 b. 𝑟𝑟 + 𝑐𝑐       39. 7 + 2√35,  10 + 2√35,  and  17 + 2√35   

 41. 5 ft by 12 ft  43. 10 ft 3 in   45. 9 in by 13 in  47. 10√2 m by 5√2 m 

 49. 1.5 ft  51. 12 cm    53. 7 cm by 13 cm 55. 60 km/h   

 57. Skyhawk at 250 km/h; Mooney Bravo at 350 km/h       59. ~10.8 km/h   

 61. 800 km/h and 840 km/h       63. 7 hr 32 min  

 65. Helen: ~16 hr 31 min; Monica: ~15 hr 31 min  67. smaller-diameter pipe: 2 hr; 
           larger-diameter pipe: 3 hr   

 69. ~3.8 sec  71. 4.2%   

    

   
  

 Q3  Exercises  

 
1. a.-III; b.-I; c.-IV; d.-II    3. a.-II; b.-III; c.-I; d.-IV  

5. wider; opens down    7. narrower; opens up    9. narrower; opens up  
   

 

 

 

 
 Range = (−∞, 0]     Range = [0,∞)       Range = [0,∞) 

 

11. 𝑆𝑆𝑥𝑥; shift 2 units up    13. 𝑆𝑆𝑥𝑥; shift 2 units to the left  15. vertical dilation by 1
2
; 

                   shift 2 units to the left 

 

 

 
 

 
 Domain = ℝ       Domain = ℝ        Domain = ℝ   
 Range = (−∞, 2]     Range = (−∞, 0]     Range = [0,∞) 
 Axis of symmetry: 𝑥𝑥 = 0    Axis of symmetry: 𝑥𝑥 = −2   Axis of symmetry: 𝑥𝑥 = −2 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) = −
𝟏𝟏
𝟐𝟐𝒙𝒙

𝟐𝟐 

−2 
2 𝑥𝑥 

𝒇𝒇(𝒙𝒙) =
𝟓𝟓
𝟐𝟐𝒙𝒙

𝟐𝟐 

2 

1 𝑥𝑥 

𝒇𝒇(𝒙𝒙) =
𝟏𝟏
𝟑𝟑𝒙𝒙

𝟐𝟐 

 

3 

3 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) = −𝒙𝒙𝟐𝟐 + 𝟐𝟐 

2 

2 𝑥𝑥 

𝒇𝒇(𝒙𝒙) = −(𝒙𝒙 + 𝟐𝟐)𝟐𝟐 

 

−4 

−2 
𝑥𝑥 

𝒇𝒇(𝒙𝒙) =
𝟏𝟏
𝟐𝟐

(𝒙𝒙 + 𝟐𝟐)𝟐𝟐 

 

2 

−2 
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17. vertex = (0,3)      19. vertex = (2,−4)     21. vertex = (−1,5) 
 shape of  3

4
𝑥𝑥2; opens down    shape of  5

2
𝑥𝑥2; opens up    shape of  3𝑥𝑥2; opens down 

 𝑥𝑥-int.: (−2,0), (2,0)     𝑥𝑥-int.: �10−2√105 , 0�, �10+2√105 , 0�  𝑥𝑥-int.: �−3−√153 , 0�, �−3+√153 , 0� 
 𝑦𝑦-int.: (0,3)         𝑦𝑦-int.: (0,6)        𝑦𝑦-int.: (0,2)  

 

 

 

 
 

 𝑆𝑆𝑥𝑥; vertical dilation by 3
4
;    vertical dilation by 5

2
;    𝑆𝑆𝑥𝑥; vertical dilation by 3; 

 shift 3 units up      shift 2 units to the right;    shift 1 unit to the left;  
         shift 4 units down     shift 5 units up   

        

23. vertex = (3,−2)     25. vertex = (1,0)      27. vertex = (−2,−3)  
 shape of  4

3
𝑥𝑥2; opens up     

 𝑥𝑥-int.: (−2,0), (2,0)      
 𝑦𝑦-int.: (0,3)            
                    
                    
         
            

          Minimum value = 0;    Minimum value = −3; 
          Range = [0,∞)       Range = [−3,∞) 
                            

 vertical dilation by 4
3
;     

 shift 3 units to the right;     
 shift 2 units down  
 

29. vertex = (3,−2)     31. vertex = �−1, 3
2
�     33. vertex = (3,4) 

 

 

 

 
 

 Maximum value = −2;     Minimum value = 3
2
;    Maximum value = 4; 

 Range = (−∞,−2]     Range = �32,∞)       Range = (−∞, 4] 
 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) =
𝟓𝟓
𝟐𝟐

(𝒙𝒙 − 𝟐𝟐)𝟐𝟐 − 𝟒𝟒 

1 

2 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) =
𝟒𝟒
𝟑𝟑

(𝒙𝒙 − 𝟑𝟑)𝟐𝟐 − 𝟐𝟐 

−2 
3 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) = 𝟑𝟑(𝒙𝒙 − 𝟏𝟏)𝟐𝟐 

3 

1 𝑥𝑥 

𝒇𝒇(𝒙𝒙) = (𝒙𝒙 + 𝟐𝟐)𝟐𝟐 − 𝟑𝟑 

−2 

−3 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) =
𝟏𝟏
𝟐𝟐 (𝒙𝒙 + 𝟏𝟏)𝟐𝟐 +

𝟑𝟑
𝟐𝟐 

2 

−1 𝑥𝑥 

𝒇𝒇(𝒙𝒙) = −
𝟏𝟏
𝟒𝟒 (𝒙𝒙 − 𝟑𝟑)𝟐𝟐 + 𝟒𝟒 

3 

4 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) = −
𝟑𝟑
𝟒𝟒𝒙𝒙

𝟐𝟐 + 𝟑𝟑 

2 

3 

𝑥𝑥 −1 

5 

𝒇𝒇(𝒙𝒙) = −𝟑𝟑(𝒙𝒙 + 𝟏𝟏)𝟐𝟐 + 𝟓𝟓 

𝑥𝑥 
−2 

3 

𝒇𝒇(𝒙𝒙) = −𝟐𝟐(𝒙𝒙 − 𝟑𝟑)𝟐𝟐 − 𝟐𝟐 
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35. 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 + 3)2 − 4   37. 𝑓𝑓(𝑥𝑥) = 2(𝑥𝑥 − 1)2 − 5  39. 𝑓𝑓(𝑥𝑥) = −3(𝑥𝑥 + 2)2 + 6 

       

          

  

 Q4  Exercises  

 

1. 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 + 3)2 + 1;  𝑉𝑉(−3,1)  3. 𝑓𝑓(𝑥𝑥) = �𝑥𝑥 + 1
2
�
2
− 13

4
;  𝑉𝑉(−1

2
,−13

4
)    

5. 𝑓𝑓(𝑥𝑥) = −�𝑥𝑥 − 7
2
�
2

+ 61
4

;  𝑉𝑉 �7
2

, 61
4
� 7. 𝑓𝑓(𝑥𝑥) = −3(𝑥𝑥 − 1)2 + 15;  𝑉𝑉(1,15)    

9. 𝑓𝑓(𝑥𝑥) = 1
2

(𝑥𝑥 + 3)2 − 11
2

;  𝑉𝑉 �−3,−11
2
� 11. 𝑉𝑉 �3

2
,−11

4
�  

13. 𝑉𝑉(1, 8)       15. 𝑉𝑉(−1,−23) 

  
17. 𝑉𝑉 �−3

2
,− 9

4
� ; opens up   19. 𝑉𝑉(3,6); opens down    21. 𝑉𝑉(−3,0); opens up 

 shape of  𝑥𝑥2      shape of  𝑥𝑥2       shape of  2𝑥𝑥2  
 

 

 

 
  

 𝐷𝐷 = ℝ; Range = �− 9
4

,∞�   𝐷𝐷 = ℝ; Range = (−∞, 6]  𝐷𝐷 = ℝ; Range = [0,∞) 
 

23. 𝑉𝑉(1,3); opens down   25. zeros: −2, 2; 𝑉𝑉(0,−4);  27. zeros: 0, 4; 𝑉𝑉(2,−4); 
 shape of  2𝑥𝑥2      opens up; shape of  𝑥𝑥2   opens up; shape of  𝑥𝑥2  
 

 

 

 
 

  𝐷𝐷 = ℝ; Range = (−∞, 3]   Minimum value = −4    Minimum value = −4 
        Minimum occurs at 𝑥𝑥 = 0  Minimum occurs at 𝑥𝑥 = 2  
 

 

 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) = 𝒙𝒙𝟐𝟐 + 𝟑𝟑𝒙𝒙 
−2 

−3 𝑥𝑥 

𝒇𝒇(𝒙𝒙) = −𝒙𝒙𝟐𝟐 + 𝟏𝟏𝒙𝒙 − 𝟑𝟑 

1 

3 𝑥𝑥 −3 

1 

𝒇𝒇(𝒙𝒙) = 𝟐𝟐𝒙𝒙𝟐𝟐 + 𝟏𝟏𝟐𝟐𝒙𝒙 + 𝟏𝟏𝟖𝟖 

𝑥𝑥 

3 

1 

𝒇𝒇(𝒙𝒙) = −𝟐𝟐𝒙𝒙𝟐𝟐 + 𝟒𝟒𝒙𝒙 + 𝟏𝟏 

𝑥𝑥 2 

−4 

𝒇𝒇(𝒙𝒙) = 𝒙𝒙𝟐𝟐 − 𝟒𝟒𝒙𝒙 

𝑥𝑥 

𝒇𝒇(𝒙𝒙) = (𝒙𝒙 − 𝟐𝟐)(𝒙𝒙 + 𝟐𝟐) 
−4 

2 −2 
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29. zero: 4; 𝑉𝑉(4,0);    31. zero: −1, 1; 𝑉𝑉(0,3);    33. zeros: 1, 5; 𝑉𝑉(3,6); 
 opens up; shape of  𝑥𝑥2    opens down; shape of  3𝑥𝑥2  opens down; shape of  32𝑥𝑥

2 
 

 

 

 
 

 Minimum value = 0    Maximum value = 3    Maximum value = 6 
 Minimum occurs at 𝑥𝑥 = 4   Maximum occurs at 𝑥𝑥 = 0  Maximum occurs at 𝑥𝑥 = 3 

 

35. 𝑓𝑓(𝑥𝑥) = 𝑥𝑥(5𝑥𝑥 − 2)  37. 𝑓𝑓(𝑥𝑥) = 3
4
(𝑥𝑥 − 1)(𝑥𝑥 − 4) 39. 𝑥𝑥(3𝑥𝑥 − 1) = 0  

41. (𝑥𝑥 − 2)2 = 0     

43. By observing the second coordinate of the vertex in combination with the opening. For example, the second 
coordinate “+’ve” with openning up means no 𝑥𝑥-intercepts while the second coordinate “+’ve” with openning 
down indicates 2 𝑥𝑥-intercepts.     

45. true    47. true  49. true  51. 30.625 m; 5 sec 

53. 20; $150    55. 16, 16 57. 4 m by 8 m 

59. a. 𝑃𝑃(𝑛𝑛) = 60 − 2𝑛𝑛    b. 𝑅𝑅(𝑛𝑛) = (60− 2𝑛𝑛)𝑛𝑛    c. 15     d. 450$ 

  

  

  

 Q5  Exercises  

 
1. false  3. false  5. true  

7. a. [−1,3] b. (−∞,−1) ∪ (3,∞) 9. a.  (−∞,−1]∪ {3} b. (−1,3) ∪ (3,∞) 

 

11. 𝑥𝑥 ∈ (−1,2)     13. 𝑥𝑥 ∈ [−2,5]      15. 𝑥𝑥 ∈ (−∞,−2) ∪ (0,∞) 
 
 

 

 

 

 

𝑥𝑥 
1 

2 

𝒇𝒇(𝒙𝒙) = (𝒙𝒙 + 𝟏𝟏)(𝒙𝒙 − 𝟐𝟐) 

−1 𝑥𝑥 

𝒇𝒇(𝒙𝒙) = 𝟏𝟏
𝟐𝟐
�𝒙𝒙𝟐𝟐 − 𝟑𝟑𝒙𝒙 − 𝟏𝟏𝟎𝟎� 

−5 

−2 5 𝑥𝑥 −2 

1 

𝒇𝒇(𝒙𝒙) = −𝒙𝒙𝟐𝟐 − 𝟐𝟐𝒙𝒙 

0 

𝑥𝑥 

4 

4 

𝒇𝒇(𝒙𝒙) = 𝒙𝒙𝟐𝟐 − 𝟖𝟖𝒙𝒙 + 𝟏𝟏𝟏𝟏 
𝑥𝑥 

𝒇𝒇(𝒙𝒙) = −𝟑𝟑�𝒙𝒙𝟐𝟐 − 𝟏𝟏� 
3 

1 𝑥𝑥 3 

6 

𝒇𝒇(𝒙𝒙) = −𝟑𝟑
𝟐𝟐
(𝒙𝒙 − 𝟏𝟏)(𝒙𝒙 − 𝟓𝟓) 
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17. 𝑥𝑥 ∈ (−4,5)     19. 𝑥𝑥 ∈ (−∞,−3] ∪ [4,∞) 21. 𝑥𝑥 ∈ �−2,−1
2
�    

23. 𝑥𝑥 = 2      25. 𝑥𝑥 ∈ (−∞,−5) ∪ (4,∞) 27. 𝑥𝑥 ∈ (−∞,−3]∪ [2, 5]  

29. 𝑥𝑥 ∈ �0, 1
2
� ∪ [2,∞)     31. 𝑥𝑥 ∈ (−∞,−1) ∪ (0,∞) 33. 𝑥𝑥 ∈ �−3, 1

2
�   

35. 𝑦𝑦 ∈ (−5,−2)      37. 𝑥𝑥 ∈ �−∞,−7
2
� ∪ (−2,∞) 39. 𝑡𝑡 ∈ �−∞,−15

2
� ∪ (−3,∞) 

41. 𝑦𝑦 ∈ �−∞,−5
2
� ∪ �−3

2
,∞�   43. 𝑥𝑥 ∈ �0, 1

2
� ∪ �5

2
,∞�  45. 𝑥𝑥 ∈ (−∞,−1) ∪ �−1, 3

2
�  

47. 𝑥𝑥 ∈ �−√5,√5�    49. 𝑥𝑥 ∈ (−2,3)    51. 𝑥𝑥 ∈ (−∞,−1]∪ [3, 4)   

53. 𝑥𝑥 ∈ (−∞,−5) ∪ (−5,−2) ∪ (4,∞)      55. ℝ   

57. 𝑥𝑥 = 1
2
     59. 𝑥𝑥 = 0       61. (0 𝑠𝑠𝑠𝑠𝑐𝑐, 2.47 𝑠𝑠𝑠𝑠𝑐𝑐)    

63. [9 𝑚𝑚, 12 𝑚𝑚]    65.  𝑅𝑅 ∈ (0,20) 


	Quadratic Equations and Functions - ANSWERS
	Q1  Exercises
	Q2  Exercises
	Q3  Exercises
	Q4  Exercises
	Q5  Exercises


