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 Linear Equations - ANSWERS 
  

 L1  Exercises 

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

9. equation    11. linear 13. not linear 15. linear  

 17. yes   19. No   21. 5
6
     23. −2 

 25. −1   27. ℝ; identity 29. ∅; contradiction 31. −2
3
     

33. −6    35. 13
66

   37. −1   39. −12   

41. 3   43. 5
32

   45. 145
23

 or 6.30435  47. 2500  
  

 

 L2  Exercise
 

1. 𝐵𝐵 and 𝐶𝐶     3. 𝑟𝑟 = 𝐼𝐼
𝑃𝑃𝑃𝑃

  

5. 𝑚𝑚 = 𝐸𝐸
𝑐𝑐2

     7. 𝑏𝑏 = 2𝐴𝐴 − 𝑎𝑎  

9. 𝑙𝑙 = 𝑃𝑃−2𝑤𝑤
2

  or  𝑙𝑙 = 𝑃𝑃
2
− 𝑤𝑤    11. 𝜋𝜋 = 𝑆𝑆

𝑟𝑟𝑟𝑟+𝑟𝑟2
  

 13. 𝐶𝐶 = 5
9

(𝐹𝐹 − 32)      15. 𝑝𝑝 = 2𝑄𝑄 + 𝑞𝑞       

 17. 𝑞𝑞 = 𝑇𝑇−𝐵𝐵
𝐵𝐵𝐵𝐵

       19. 𝑅𝑅 = 𝑑𝑑
1−𝑠𝑠𝑠𝑠

    

 21. a. 𝐶𝐶(𝑛𝑛) = 1.9𝑛𝑛 + 3.2       23. a. 5 ml   

  b. $22.20         b. 𝑑𝑑 = 𝑐𝑐(𝑎𝑎+12)
𝑎𝑎

 
  c. 15 km         c. 15 ml        

 25. a. 𝐶𝐶 = 1060𝑑𝑑       27. 𝑊𝑊 = 𝑃𝑃−2𝐿𝐿
2

     
  b. 7420           

 29. a. 𝑡𝑡 = 𝐼𝐼
𝑃𝑃𝑃𝑃

        31. a. 𝑘𝑘 = 120;  𝑁𝑁 = 120𝑃𝑃      
  b.  3 years         b.  75,778,800 bottles 

 33. 67 g  35. ~7.5 cm   37. $3000    

 39. The area would decrease by 25%     41. ~105 barrels 
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 L3  Exercises  

 
1. 𝑥𝑥 − 7     3. 1

2
(𝑥𝑥 + 𝑦𝑦)  

5. 𝑥𝑥2 − 𝑦𝑦2       7. 𝑛𝑛 + (𝑛𝑛 + 1) + (𝑛𝑛 + 2) = 30   

9. 3𝑥𝑥
10

       11. 0.03𝑥𝑥 − 100 

13. 𝑥𝑥2 − 𝑥𝑥       15. 8 

17. 238 and 239      19. 86.9%   

21. 11, 13, 15       23. 33, 35, 37  

25. $1850       27. ~158700  

29. $9000 at 3%      31. $6000 at 4.5% 
 $42000 at 6.5%        $8000 at 5.25% 

 33. $4800    35. 39°, 63°, 78°   

37. 8 ft by 16 ft    39. 7 nickels; 9 dimes  

41. 12 kg of pecans    43. 126 tickets for adults; 52 tickets for children 
 18 kg of cashews    

45. 8.22 $/kg     47. 20 grams 

49. 375 ml     51. 40 ml 

53. a. 1 hr 51 min;  b. 1 hr 23 min 55. 6 km 

57. 1 min 12 sec  

 
  

 L4  Exercises  

   

1. [2,3]       3. (−∞, 4)  

5. 𝑥𝑥 > 3       7. −7 ≤ 𝑥𝑥 ≤ 5  

          
 
9. [−5,∞)        11. (−∞,−2)  

 

 

 

3 −7 5 

−5 −2 
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13. (−4,1)       15. (−5,−2]  

          

17. yes        19. yes   

21. (−∞, 2]         23. (15,∞)  

            

 25. [−9,∞)     27. (−∞,∞) = ℝ   

 

29. �44
7

,∞�     31. �−∞, 57
34
�   

 

33. �−∞, 3
2
�     35. �17

5
,∞�  

  
      
37. �−∞, 76

11
�       39. �1

5
, 11
5
�   

 

41. �− 11
3

,−3�     43. (10,14)  

 

45. �−1, 13
3
�     47. 𝑥𝑥 + 5 > 12     

    𝑥𝑥 ∈ (7,∞)   
 
49. 3𝑥𝑥 + 2 ≥ 8    51. 1

2
(𝑥𝑥 + 3) ≤ 12  

 𝑥𝑥 ∈ [2,∞)     𝑥𝑥 ∈ (−∞, 21]   
  
53. −6 < 2𝑥𝑥 < 8    55. at least 87%  
 𝑥𝑥 ∈ (−3,4) 

57. up to 112 days    59. between −5°C and 20°C    

61. more than $30,000    63. 85 cheques   

 

  

 L5  Exercises  

 
1. {1, 3}  3. {1, 3, 5} 5. ∅  7. {5}   

9. [1, 3]    11. (0, 7] 13. (−∞, ∞) 15. {1}  

−4 1 −5 −2 

2 15 

−9 

44
7  57

34 

3
2 

17
5  

76
11 

1
5 
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5  

− 
11
5  −3 10 14 

−1 13
3  
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17. (−2,∞)    19. (−∞,−2) ∪ (5,∞) 21. (−2,1) 23. (−∞,−1)  

  

25. [6,∞)       27. �14
3

, 22
3
�   

 

29. (−∞,∞) = ℝ      31. (0,∞)  

           

 33. (−∞, 1
2
� ∪ [2,∞)    35. [−4, 7)  

 
 
37. 8.5 to 11.5 hr/day   39. at least 14 and at most 24   

41. a. {𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻,𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁,𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀} 
  b. {𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁} 
  c. {𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻,𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵,𝑀𝑀𝑀𝑀𝑀𝑀ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒,𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷,𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀}   
  d. {𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵,𝑀𝑀𝑀𝑀𝑀𝑀ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒,𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷}      

  
 

  

 L6  Exercises  

 
1. 2𝑥𝑥2  3. 5

|𝑦𝑦|
  5. 7 𝑥𝑥4|𝑦𝑦|3  𝑜𝑜𝑜𝑜   7𝑥𝑥4𝑦𝑦2|𝑦𝑦| 

7. 𝑥𝑥2

|𝑦𝑦|
    9. 𝑥𝑥2

2
  11. (𝑥𝑥 − 1)2 13. a.  ∅ b.  1 c.  2 

15. {−4, 4}    17. {−5, 11} 19. �0, 10
3
� 21. {−28, 16}  

23. no solution    25. {−2, 2} 27. {−7, 8} 29. �− 3
5

, 5�  

31. �− 40
3

,−20
7
�  33. �20

17
, 40
13
� 
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