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0.1 

1)  1 െ 3 

 1  ሺെ3ሻ ൌ െ2  

 

3) ሺെ6ሻ െ ሺെ8ሻ 

 െ6  8 ൌ 2  

 

5) ሺെ3ሻ െ 3 

 ሺെ3ሻ  ሺെ3ሻ ൌ െ6  

 

7) 3 െ ሺെ5ሻ 

 3  5 ൌ 8  

 

9) ሺെ7ሻ െ ሺെ5ሻ 

 െ7  5 ൌ െ2 

 

11) 3 െ ሺെ1ሻ  

 3  1 ൌ 4 

 

13) 6 െ 3  
 6 െ 3 ൌ 3 

 

15) ሺെ5ሻ  3 ൌ 2  
 

17) 2 െ 3  
 2  ሺെ3ሻ ൌ െ1 

 

19) ሺെ8ሻ െ ሺെ5ሻ  

 െ8  5 ൌ െ3 

 

21) ሺെ2ሻ  ሺെ5ሻ ൌ െ7  

 

23) 5 െ ሺെ6  

 5  6 ൌ 11 

 

25) െ6  3 ൌ െ3  

  

27) 4 െ 7   

 4  ሺെ7ሻ ൌ െ3 

 

29) ሺെ7ሻ  7 ൌ 0 

   

31) ሺ4ሻሺെ1ሻ ൌ െ4   

   

33) ሺ10ሻሺെ8ሻ ൌ െ80   

   

35) ሺെ4ሻሺെ2ሻ ൌ 8   

   

37) ሺെ7ሻሺ8ሻ ൌ െ56   

   

39) ሺ9ሻሺെ4ሻ ൌ െ36   

 

   

41) ሺെ5ሻሺ2ሻ ൌ െ10   

 

43) ሺെ5ሻሺ4ሻ ൌ െ20   

   

45) ሺ4ሻሺെ6ሻ ൌ െ24   

   

47) 
ିସଽ

ି
ൌ 7   

   

49) 
ିଶ

ିଵ
ൌ 2   

  

51) 
ଶ

ଵ
ൌ 2   

   

53) 
ିଷହ

ିହ
ൌ 7   

   

55) 
ି଼

ିଶ
ൌ 4   

   

57) 
ିଵ

ଶ
ൌ  െ8 

 

59) 


ିଵ
ൌ െ6 

 

 

   

  0.2 

1) 
ସଶ

ଵଶ
ൌ

ଶଵ


ൌ



ଶ
  

 

3) 
ଷହ

ଶହ
ൌ



ହ
  

 

5) 
ହସ

ଷ
ൌ

ଶ

ଵ଼
ൌ

ଽ


ൌ

ଷ

ଶ
  

 

7) 
ସହ

ଷ
ൌ

ଵହ

ଵଶ
ൌ

ହ

ସ
  

 

9) 
ଶ

ଵ଼
ൌ

ଽ


ൌ

ଷ

ଶ
  

 

11) 
ସ

ଵ
ൌ

ଶ

଼
ൌ

ଵ

ସ
ൌ

ହ

ଶ
  

 

13) 
ଷ

ଵ଼
ൌ

ଶଵ


ൌ



ଶ
  

 

15) 
଼


ൌ

ସ

ଷ
ൌ

ଶ

ଵହ
ൌ

ସ

ଷ
  

  

17) 
ଶ


ൌ

ଷ

ଷ
ൌ

ଵ଼

ଵହ
ൌ



ହ
  

 

19) 
ଷ

ଶସ
ൌ

ଵ଼

ଵଶ
ൌ

ଽ


ൌ

ଷ

ଶ
  

 

  

21)     
ሺଽሻ

ଵ
· ቀ଼

ଽ
ቁ ൌ

଼

ଵ
ൌ 8  

 

23) 
ሺଶሻ

ଵ
· െ

ଶ

ଽ
ൌ െ

ସ

ଽ
  

  

25) ሺെ2ሻ ቀଵଷ

଼
ቁ ൌ െ

ଵଷ

ସ
  

  

27) ቀെ


ହ
ቁ ቀെ

ଵଵ

଼
ቁ ൌ

ଷଷ

ଶ
   

  

29) 
ሺ଼ሻ

ଵ
 ቀ

ଵ

ଶ
ቁ ൌ

ସ

ଵ
ൌ 4   

1 
                 1 

-1 
                     4 

-3 
                          4 

4 
                1  1             1 
 1             2      
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31) ቀଶ

ଷ
ቁ ቀଷ

ସ
ቁ ൌ

ଵ

ଶ
   

   

33) 
ሺଶሻ

ଵ
ቀଷ

ଶ
ቁ ൌ

ଷ

ଵ
ൌ 3   

   

35) ቀଵ

ଶ
ቁ ቀെ



ହ
ቁ ൌ െ



ଵ
   

   

37) 
ିଶ

ଵ
ൊ



ସ
   

 ቀ
ିଶ

ଵ
ቁ ቀସ


ቁ ൌ െ

଼


 

  

39) 
ିଵ

ଽ
ൊ

ିଵ

ଶ
   

 ቀ
ାଵ

ଽ
ቁ ቀ ଶ

ାଵ
ቁ ൌ

ଶ

ଽ
 

  

41) 
ିଷ

ଶ
ൊ

ଵଷ


   

 ቀ
ିଷ

ଶ
ቁ ቀ 

ଵଷ
ቁ ൌ െ

ଶଵ

ଶ
 

 

43) 
ିଵ

ଵ
ൊ

ଶ

ଷ
   

 ቀ
ିଵ

ଵ
ቁ ቀଷ

ଶ
ቁ ൌ െ

ଷ

ଶ
 

   

45) 
଼

ଽ
ൊ

ଵ

ହ
   

 ቀ
଼

ଽ
ቁ ቀହ

ଵ
ቁ ൌ

ସ

ଽ
   

 

47) 
ିଽ


ൊ

ଵ

ହ
   

 ቀെ
ଽ


ቁ ቀହ

ଵ
ቁ ൌ െ

ସହ


 

 

49) 
ିଶ

ଽ
ൊ

ିଷ

ଶ
   

 ቀ
ାଶ

ଽ
ቁ ቀ ଶ

ାଷ
ቁ ൌ

ସ

ଶ
 

 

51) 
ଵ

ଵ
ൊ

ଷ

ଶ
   

 ቀ
ଵ

ଵ
ቁ ቀଶ

ଷ
ቁ ൌ

ଵ

ଵହ
 

 

53) 
ଵ

ଷ
 ቀെ

ସ

ଷ
ቁ ൌ െ

ଷ

ଷ
ൌ െ1   

   

55) 
ଷ


െ

ଵ


ൌ

ଶ


   

   

57) 
ଵଵ







ൌ

ଵ଼


ൌ 3 

   

59) ቀସ

ସ
ቁ ଷ

ହ


ହ

ସ
ቀସ

ସ
ቁ   

  
ଵଶ

ଶ


ଶହ

ଶ
ൌ

ଷ

ଶ
 

 

61) ቀସ

ସ
ቁ ଶ

ହ


ହ

ସ
ቀହ

ହ
ቁ   

  
଼

ଶ


ଶହ

ଶ
ൌ

ଷଷ

ଶ
 

 

63) ቀ


ቁ ଽ

଼
 ቀିଶ


ቁ ቀ଼

଼
ቁ   

 
ଷ

ହ


ିଵ

ହ
ൌ

ସ

ହ
  

 

65) ቀଷ

ଷ
ቁ ଵ

ଵ
 ቀെ

ଵ

ଷ
ቁ   

 
ଷ

ଷ


ିଵ

ଷ
ൌ

ଶ

ଷ
 

 

67) ቀିଵ

ଶ
ቁ 

ଷ

ଶ
ൌ

ଶ

ଶ
ൌ 1   

   

69) ቀସ

ସ
ቁ ଵ

ହ


ଷ

ସ
ቀହ

ହ
ቁ    

 
ସ

ଶ


ଵହ

ଶ
ൌ

ଵଽ

ଶ
 

 

71) ቀ଼

଼
ቁ ିହ


െ

ଵହ

଼
ቀ


ቁ   

 
ିସ

ହ


ିଵହ

ହ
ൌ

ିଵସହ

ହ
 

 

73) ቀ


ቁ 

ଵ
െ

଼


   

 
ସଶ


െ

଼


ൌ

ଷସ


 

 

75) ቀସ

ସ
ቁ ଷ

ଶ
െ

ଵହ

଼
   

 
ଵଶ

଼
െ

ଵହ

଼
ൌ െ

ଷ

଼
 

 

77) ቀଷ

ଷ
ቁ ቀ

ିଵହ

଼
ቁ 

ହ

ଷ
ቀ଼

଼
ቁ   

 
ିସହ

ଶସ


ସ

ଶସ
ൌ

ିହ

ଶସ
 

 

79) ቀ


ቁ ିଵ

ଵ
െ ቀെ

ଵ


ቁ   

 
ି




ଵ


ൌ െ

ହ


 

 

81) 
ହ

ଷ
െ ቀെ

ଵ

ଷ
ቁ   

 
ହ

ଷ


ଵ

ଷ
ൌ



ଷ
ൌ 2  

 

 

0.3

1) െ6 · 4ሺെ1ሻ  

 െ24ሺെ1ሻ 

       24 

 

3) 3  ሺ8ሻ ൊ |4|  
 3  8 ൊ ሺ4ሻ 

  3  2 

     5 

 

5) 8 ൊ 4 · 2  

 2 · 2 

   4 

 

7) ሾെ9 െ ሺ2 െ 5ሻሿ ൊ ሺെ6ሻ  

 ሾെ9 െ ሺെ3ሻሿ ൊ ሺെ6ሻ 

 ሾሺെ6ሻሿ ൊ ሺെ6ሻ 

             1 

 

1 
              1 

                 1 
5               
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9) െ6  ሺെ3 െ 3ሻଶ ൊ |3|  
      െ6  ሺ6ሻଶ ൊ 3 

        െ6  36 ൊ 3 

             െ6  12 

                   6 

 

11) 4 െ 2|3ଶ െ 16|  
 4 െ 2|9 െ 16| 
   4 െ 2| െ 7| 
      4 െ 2ሺ7ሻ 

        4 െ 14  

           െ10 

 

 

 

 

 

 

 

13) ሾെ1 െ ሺെ5ሻሿ|3  2|   
           ሾ4ሿሺ5ሻ 

              20 

 

 

15) 
ଶାସหାଶమห

ସ·ଶାହ·ଷ
  

:ݎݐܽݎ݁݉ݑܰ   2  4|7  2ଶ| 
  2  4|7  4| 
    2  4|11| 
    2  4ሺ11ሻ 

    2  44 

        46 

:ݎݐܽ݊݅݉݊݁ܦ  4 · 2  5 · 3 

       8  15 

          23 

 :݊݅ݐܿܽݎܨ 
ସ

ଶଷ
ൌ 2 

 

  

17) ሾ6 · 2  2 െ ሺെ6ሻሿ ቀെ5  ቚቀെ
ଵ଼


ቁቚቁ  

 ሾ12  2 െ ሺെ6ሻሿሺെ5  |െ3|ሻ 

   ሾ14 െ ሺെ6ሻሿ൫െ5  ሺ3ሻ൯ 

            ሾ20ሿሺെ2ሻ 

                  െ40 

 

19) 
ିଵଷିଶ

ଶିሺିଵሻయାሺିሻିሾିଵିሺିଷሻሿ
 

െ :ݎݐܽݎ݁݉ݑܰ  13 െ 2 

      െ15 

2 :ݎݐܽ݊݅݉݊݁ܦ  െ ሺെ1ሻଷ  ሺെ6ሻ െ ሾെ1 െ ሺെ3ሻሿ 

             2 െ ሺെ1ሻଷ  ሺെ6ሻ െ ሾ2ሿ 

   2 െ ሺെ1ሻ  ሺെ6ሻ െ ሾ2ሿ 

         3  ሺെ6ሻ െ ሾ2ሿ 

            െ3 െ ሾ2ሿ 

    െ5 

െ :݊݅ݐܿܽݎܨ 
ଵହ

ିହ
ൌ 3 
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21) 6 ·
ି଼ିସାሺିସሻିሾିସିሺିଷሻሿ

ሺସమାଷమሻൊହ
 

:ݎݐܽݎ݁݉ݑܰ െ8 െ 4  ሺെ4ሻ െ ሾെ4 െ ሺെ3ሻሿ   

  െ8 െ 4  ሺെ4ሻ െ ሾെ1ሿ 

   െ12  ሺെ4ሻ െ ሾെ1ሿ 

          െ16 െ ሾെ1ሿ 

   െ15 

:ݎݐܽ݊݅݉݊݁ܦ  ሺ4ଶ  3ଶሻ ൊ 5 

    ሺ16  9ሻ ൊ 5 

        ሺ25ሻ ൊ 5 

               5 

:݊݅ݐܿܽݎܨ  6 · െ
ଵହ

ହ
ൌ 6 · െ3 ൌ െ18 

 

23) 
ଶయାସ

ିଵ଼ିାሺିସሻିሾିହሺିଵሻሺିହሻሿ
  

2ଷ :ݎݐܽݎ݁݉ݑܰ   4 

               8  4 

  12 

:ݎݐܽ݊݅݉݊݁ܦ  െ18 െ 6  ሺെ4ሻ െ ሾെ5ሺെ1ሻሺെ5ሻሿ 

    െ18 െ 6  ሺെ4ሻ െ ሾ5ሺെ5ሻሿ 

      െ18 െ 6  ሺെ4ሻ െ ሾെ25ሿ 

          െ24  ሺെ4ሻ െ ሾെ25ሿ 

   െ28 െ ሾെ25ሿ 

           െ3 

 :݊݅ݐܿܽݎܨ 
ଵଶ

ିଷ
ൌ െ4 

 

25) 
ହାଷమିଶସൊ·ଶ

ሾହାଷሺଶమିହሻሿା|ଶమିହ|మ 

5 :ݎݐܽݎ݁݉ݑܰ   3ଶ െ 24 ൊ 6 · 2  
              5  9 െ 24 ൊ 6 · 2 

    5  9 െ 4 · 2 

       5  9 െ 8 

          14 െ 8 

               6 

ሾ5 :ݎݐܽ݊݅݉݊݁ܦ   3ሺ2ଶ െ 5ሻሿ  |2ଶ െ 5|ଶ  
    ሾ5  3ሺ4 െ 5ሻሿ  |4 െ 5|ଶ 

        ሾ5  3ሺെ1ሻሿ  |െ1|ଶ 

             ሾ5 െ 3ሿ  ሺെ1ሻଶ     

   ሾ2ሿ  ሺെ1ሻଶ 

     2  1 

        3 

 :݊݅ݐܿܽݎܨ 


ଷ
ൌ 2 
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0.4 

 (1  1  ݍ െ ݉, ݉ ݁ݏݑ ൌ 1,  ൌ 3, ݍ ൌ 4  

 ሺ3ሻ  1  ሺ4ሻ െ ሺ1ሻ 

   4  ሺ4ሻ െ ሺ1ሻ 

     8 െ ሺ1ሻ 

          7 

 

 (3 െ



,  ݁ݏݑ ൌ 6, ݍ ൌ 5   

 ሺ6ሻ െ
ሺሻሺହሻ


 

  ሺ6ሻ െ ሺ5ሻ 

          1 

 

5) ܿଶ െ ሺܽ െ 1ሻ, ܽ ݁ݏݑ ൌ 3, ܿ ൌ 5  

 ሺ5ሻଶ െ ሾሺ3ሻ െ 1ሿ 

   ሺ5ሻଶ െ ሾ2ሿ 

      25 െ ሾ2ሿ 

          23 

 

7) 5݆ 


ଶ
 , ݄ ݁ݏݑ ൌ 5, ݆ ൌ 4, ݇ ൌ 2  

 5ሺ4ሻ 
ሺଶሻሺହሻ

ଶ
 

  5ሺ4ሻ  5 

   20  5 

     25 

 

9) 
ସିሺିሻ

ଶ
 ,ݍ ݉ ݁ݏݑ െ 4,  ൌ 6, ݍ ൌ 6  

 
ସିሾሺሻିሺସሻሿ

ଶ
 ሺ6ሻ 

  
ସିሾଶሿ

ଶ
 ሺ6ሻ 

       
ଶ

ଶ
 6 

      1  6 ൌ 7 

 

11) ݉  ݊  ݉ 


ଶ
, ݉ ݁ݏݑ ൌ 1, ݊ ൌ 2  

 ሺ1ሻ  ሺ2ሻ  ሺ1ሻ 
ሺଶሻ

ଶ
 

 ሺ1ሻ  ሺ2ሻ  ሺ1ሻ  1 

         3  ሺ1ሻ  1 

              4  1 

      5 

 

 

ݍ (13 െ  െ ሺݍ െ 1 െ 3ሻ,  ݁ݏݑ ൌ 3, ݍ ൌ 6  
 ሺ6ሻ െ ሺ3ሻ െ ሾሺ6ሻ െ 1 െ 3ሿ 

     ሺ6ሻ െ ሺ3ሻ െ ሾ5 െ 3ሿ 

        ሺ6ሻ െ ሺ3ሻ െ ሾ2ሿ 

  3 െ ሾ2ሿ 

     1 

 

ݕ (15 െ ሾ4 െ ݕ െ ሺݖ െ ,ሻሿݔ ݔ ݁ݏݑ ൌ 3, ݕ ൌ
1, ݖ ൌ 6  
  ሺ1ሻ െ ሼ4 െ ሺ1ሻ െ ሾሺ6ሻ െ ሺ3ሻሿሽ 

    ሺ1ሻ െ ሼ4 െ ሺ1ሻ െ ሾ3ሿሽ 

      ሺ1ሻ െ ሼ3 െ ሾ3ሿሽ 

           ሺ1ሻ െ ሼ0ሽ 

   1 

 

17) ݇ ൈ 3ଶ െ ሺ݆  ݇ሻ െ 5, ݆ ݁ݏݑ ൌ 4, ݇ ൌ 5  
 ሺ5ሻ3ଶ െ ሾሺ4ሻ  ሺ5ሻሿ െ 5 

   ሺ5ሻ3ଶ െ ሾ9ሿ െ 5 

    ሺ5ሻ9 െ ሾ9ሿ െ 5 

      45 െ ሾ9ሿ െ 5 

       36 െ 5 

         31 

 

ݔݖ (19 െ ቀݖ െ
ସା௫


ቁ , ݔ ݁ݏݑ ൌ 2, ݖ ൌ 6  

 ሺ6ሻሺ2ሻ െ ቂሺ6ሻ െ
ସାሺଶሻ


ቃ 

  ሺ6ሻሺ2ሻ െ ቂሺ6ሻ െ



ቃ 

  ሺ6ሻሺ2ሻ െ ሾሺ6ሻ െ 1ሿ 

   ሺ6ሻሺ2ሻ െ ሾ5ሿ 

      12 െ ሾ5ሿ 

           7 

 

ݎ (21 െ 9  10  

ݎ   1 

 

23) ݊  ݊  

 2݊ 

  

ݒ8 (25    ݒ7

 ݒ15    
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27) െ7ݔ െ    ݔ2

      െ9ݔ 

  

29) ݇ െ 2  7 

   ݇  5 

 

ݔ (31 െ 10 െ ݔ6  1   

    െ5ݔ െ 9 

 

33) ݉ െ 2݉   

  െ݉ 

 

35) 9݊ െ 1  ݊  4   

  10݊  3 

   

37) െ8ሺݔ െ 4ሻ   

 െ8ݔ  32 

   

39) 8݊ሺ݊  9ሻ   

  8݊ଶ  72݊ 

 

41) 7݇ሺെ݇  6ሻ   

 െ7݇ଶ  42݇ 

 

43) െ6ሺ1     ሻݔ6

  െ6 െ  ݔ36

 

45) 8݉ሺ5 െ ݉ሻ   

 40݉ െ 8݉ଶ 

   

47) െ9ݔሺ4 െ    ሻݔ

 െ36ݔ   ଶݔ9

 

49) െ9ܾሺܾ െ 10ሻ   

 െ9ܾଶ  90ܾ 

 

51) െ8݊ሺ5  10݊ሻ   

 െ40݊ െ 80݊ଶ 

 

53) 9ሺܾ  10ሻ  5ܾ   

 9ܾ  90  5ܾ 

   14ܾ  90 

 

55) െ3ݔሺ1 െ ሻݔ4 െ    ଶݔ4

   െ3ݔ  ଶݔ12 െ  ଶݔ4

ଶݔ8    െ  ݔ3

 

57) െ4݇ଶ െ 8݇ሺ8݇  1ሻ    

 െ4݇ଶ െ 64݇ଶ െ 8݇ 

 െ68݇ଶ െ 8݇ 

 

59) 1 െ 7ሺ5   ሻ7

 1 െ 35 െ  49

 െ49 െ  49

 

61) െ10 െ 4ሺ݊ െ 5ሻ 

 െ10 െ 4݊  20 

 െ4݊  10 

 

63) 4ሺݔ  7ሻ  8ሺݔ  4ሻ 

ݔ4   28  ݔ8  32 

ݔ12   60 

 

65) െ8ሺ݊  6ሻ െ 8݊ሺ݊  8ሻ 

 െ8݊ െ 48 െ 8݊ଶ െ 64݊ 

 െ8݊ଶ െ 72݊ െ 48 

 

67) 7ሺ7  ሻݒ3  10ሺ3 െ  ሻݒ10

 49  ݒ21  30 െ  ݒ100

 െ79ݒ  79 

 

69) 2݊ሺെ10݊  5ሻ െ 7ሺ6 െ 10݊ሻ 

 െ20݊ଶ  10݊ െ 42  70݊ 

 െ20݊ଶ  80݊ െ 42 

 

71) 5ሺ1 െ 6݇ሻ  10ሺ݇ െ 8ሻ 

 5 െ 30݇  10݇ െ 80 

 െ20݇ െ 75 

 

73) ሺ8݊ଶ െ 3݊ሻ െ ሺ5  4݊ଶሻ 

 8݊ଶ െ 3݊ െ 5 െ 4݊ଶ 

  4݊ଶ െ 3݊ െ 5 

 

75) ሺ5 െ 6ሻ  ሺ1 െ  ሻ

5  െ 6  1 െ  

4  െ 5 
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77) ሺ2 െ ଶሻݒ4  ሺ3ݒଶ   ሻݒ2

 2 െ ଶݒ4  ଶݒ3   ݒ2

 െݒଶ  ݒ2  2 

 

79) ሺ4 െ 2݇ଶሻ  ሺ8 െ 2݇ଶሻ 

 4 െ 2݇ଶ  8 െ 2݇ଶ 

 െ4݇ଶ  12 

 

81) ሺݔଶ െ 8ሻ  ሺ2ݔଶ െ 7ሻ 

ଶݔ  െ 8  ଶݔ2 െ 7 

ଶݔ3  െ 15 

 

 

 

 

 

  



11 
 

 

 

Chapter 1: Solving Linear Equations 

  



12 
 

1.1

ݒ (1  9 ൌ 16 

   െ9    െ 9 

ݒ          ൌ 7 

 

ݔ (3 െ 11 ൌ െ16  

    11      11 

ݔ           ൌ െ5 

 

5)    30 ൌ ܽ  20 

 െ20       െ 20 

  10 ൌ ܽ 

 

ݔ (7 െ 7 ൌ െ26 

   7       7 

ݔ          ൌ െ19 

 

9)  13 ൌ ݊ െ 5 

 5        5 

 18 ൌ ݊ 

 

11) 
ଷସ

ିଵ
ൌ

ିଵ௫

ିଵ
 

 െ20 ൌ  ݔ

 

 

 

13) ሺ12ሻሺെ9ሻ ൌ


ଵଶ
ሺ12ሻ 

 െ108 ൌ ݊ 

 

15) 
ଶ௩

ଶ
ൌ

ିଵ

ଶ
 

ݒ   ൌ െ8 

 

17) 
ଷସ

ଶ
ൌ

ଶ

ଶ
  

 17 ൌ ݊ 

 

19) 
ଵ௫

ଵ
ൌ

ଷଶ

ଵ
 

ݔ  ൌ 20 

 

21) െ16  ݊ ൌ െ13   

 16            16 

 ݊ ൌ 3 

  

   (23 െ 8 ൌ െ21 

     8       8 

          ൌ െ13 

 

25) 
ଵ଼

ଵଶ
ൌ

ଵଶ௫

ଵଶ
   

 15 ൌ  ݔ

 

27) 
ଶ

ଶ
ൌ

ିଶ

ଶ
   

   ܾ ൌ െ10 

 

29) ሺ14ሻ 

ଵସ
ൌ

ହ

ଵସ
ሺ14ሻ   

ݎ          ൌ 5 

 

31) െ7 ൌ ܽ  4   

 െ4       െ 4 

 െ11 ൌ ܽ 

   

33) 10 ൌ ݔ െ 4   

 4       4 

 14 ൌ  ݔ

   

35) 
ଵଷ

ଵଷ
ൌ

ିଵସଷ

ଵଷ
   

   ܽ ൌ െ11 

 

37) ሺ20ሻ 

ଶ
ൌ െ12ሺ20ሻ   

          ൌ െ240 

 

39)    9  ݉ ൌ െ7   

 െ9            െ 9 

           ݉ ൌ െ16 

1.2 

1)    5 


ସ
ൌ 4 

 െ5       െ 5 

    ሺ4ሻ 

ସ
ൌ െ1ሺ4ሻ  

           ݊ ൌ െ4 

 

3) 102 ൌ െ7ݎ  4  

 െ4              െ 4 

  
ଽ଼

ି
ൌ ሺെ7ݎሻ/െ7 

 െ14 ൌ  ݎ

 

 

 

 

5) െ8݊  3 ൌ െ77 

         െ3    െ 3 

          
ି଼

ି଼
ൌ

ି଼

ି଼
 

             ݊ ൌ 10 

 

7) 


ି
ൌ

ି௩

ି
 

 0 ൌ  ݒ

 

9)           െ8 ൌ
௫

ହ
െ 6 

           6       6 

 ሺ5ሻሺെ2ሻ ൌ
௫

ହ
ሺ5ሻ 

        െ10 ൌ  ݔ

 

11)         0 ൌ െ7 


ଶ
 

     7    7 

 ሺ2ሻ7 ൌ


ଶ
ሺ2ሻ 

     14 ൌ ݇ 

 

13) െ12  ݔ3 ൌ 0 

 12             12 

 
ଷ௫

ଷ
ൌ

ଵଶ

ଷ
 

ݔ    ൌ 4 
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15) 24 ൌ 2݊ െ 8 

 8         8 

 
ଷଶ

ଶ
ൌ

ଶ

ଶ
 

 16 ൌ ݊ 

 

17)      2 ൌ െ12   ݎ2

 12   12 

    
ଵସ

ଶ
ൌ

ଶ

ଶ
 

     7 ൌ  ݎ

 

19) 


ଷ
 7 ൌ 10 

    െ7  െ 7 

 ሺ3ሻ 

ଷ
ൌ 3ሺ3ሻ 

       ܾ ൌ 9 

 

21)  152 ൌ 8݊  64   

 െ64          െ 64 

     
଼଼

଼
ൌ

଼

଼
 

    11 ൌ ݊ 

 

23)  െ16 ൌ 8ܽ  64   

 െ64           െ 64 

    
ି଼

଼
ൌ

଼

଼
 

    െ10 ൌ ܽ 

 

25)     56  8݇ ൌ 64   

 െ56           െ 56 

                
଼

଼
ൌ

଼

଼
 

   ݇ ൌ 1 

 

27) െ2ݔ  4 ൌ 22   

         െ4    െ 4 

          
ିଶ௫

ିଶ
ൌ

ଵ଼

ିଶ
 

ݔ              ൌ െ9 

 

29) െ20 ൌ 4  4   

 െ4            െ 4 

  
ିଶସ

ସ
ൌ

ସ

ସ
 

   െ6 ൌ  

 

31)            െ5 ൌ 3 


ଶ
   

          െ3 െ 3 

 ሺ2ሻሺെ8ሻ ൌ


ଶ
ሺ2ሻ 

        െ16 ൌ ݊ 

 

33) 


଼
െ 6 ൌ െ5   

   6      6 

 ሺ8ሻ 

଼
ൌ 1ሺ8ሻ 

ݎ        ൌ 8 

 

35) െ40 ൌ 4݊ െ 32   

 32           32 

    
ି଼

ସ
ൌ

ସ

ସ
 

   െ2 ൌ ݊ 

 

37)  87 ൌ 3 െ    ݒ7

 െ3 െ 3 

  
଼ସ

ି
ൌ

ି௩

ି
 

 െ12 ൌ  ݒ

 

39) െݔ  1 ൌ െ11   

        െ1     െ 1 

         
ି௫

ିଵ
ൌ

ିଵଶ

ିଵ
 

ݔ           ൌ 12 

 
 
 
 
 
 
 
 
 

1.3 

1) 2 െ ሺെ3ܽ െ 8ሻ ൌ 1 

       2  3ܽ  8 ൌ 1 

            10  3ܽ ൌ 1 

         െ10           െ 10 

         
ଷ

ଷ
ൌ

ିଽ

ଷ
 

         ܽ ൌ െ3 

 

3) െ5ሺെ4  ሻݒ2 ൌ െ50  

       20 െ ݒ10 ൌ െ50 

    െ20                 െ 20 

  െ
ଵ௩

ିଵ
ൌ െ



ିଵ
 

ݒ         ൌ 7 

 

5)     66 ൌ 6ሺ6   ሻݔ5

    66 ൌ 36   ݔ30

 െ36 െ 36 

    
ଷ

ଷ
ൌ

ଷ௫

ଷ
 

      1 ൌ  ݔ

 

7)    0 ൌ െ8ሺ െ 5ሻ 

   0 ൌ െ8  40 

 െ40          െ 40 

 
ିସ

ି଼
ൌ

ି଼

ି଼
 

   5 ൌ  
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9) െ2  2ሺ8ݔ െ 7ሻ ൌ െ16 

 െ2  ݔ16 െ 14 ൌ െ16 

ݔ16             െ 16 ൌ െ16 

        16     16 

           
ଵ௫

ଵ
ൌ



ଵ
 

ݔ               ൌ 0 

 

11) െ21ݔ  12 ൌ െ6 െ  ݔ3

 21ݔ                       ݔ21

  12 ൌ െ6   ݔ18

 6      6 

  
ଵ଼

ଵ଼
ൌ

ଵ଼௫

ଵ଼
 

  1 ൌ  ݔ

 

13) െ1 െ 7݉ ൌ െ8݉  7 

       8݉      8݉ 

 െ1  ݉ ൌ 7 

 1             1 

 ݉ ൌ 8 

 

15) 1 െ ݎ12 ൌ 29 െ  ݎ8

    12ݎ                 ݎ12

             1 ൌ 29   ݎ4

         െ29 െ 29 

         
ିଶ଼

ସ
ൌ

ସ

ସ
 

           െ7 ൌ  ݎ

 

17) 20 െ 7ܾ ൌ െ12ܾ  30  

      12ܾ    12ܾ 

 20  5ܾ ൌ 30  

 െ20       െ 20 

            
ହ

ହ
ൌ

ଵ

ହ
 

 ܾ ൌ 2 

 

19) െ32 െ ݒ24 ൌ 34 െ  ݒ2

         24ݒ               ݒ24

 െ32 ൌ 34   ݒ22

 െ34 െ 34 

  
ି

ଶଶ
ൌ

ଶଶ௩

ଶଶ
 

  െ3 ൌ  ݒ

 

21) െ2 െ 5ሺ2 െ 4݉ሻ ൌ 33  5݉   

 െ2 െ 10  20݉ ൌ 33  5݉ 

        െ12  20݉ ൌ 33  5݉ 

      െ5݉            െ 5݉ 

         െ12  15݉ ൌ 33 

         12                   12 

            
ଵହ

ଵହ
ൌ

ସହ

ଵହ
 

  ݉ ൌ 3 

 

23) െ4݊  11 ൌ 2ሺ1 െ 8݊ሻ  3݊   

 െ4݊  11 ൌ 2 െ 16݊  3݊ 

 െ4݊  11 ൌ 2 െ 13݊ 

 13݊                 13݊ 

   9݊  11 ൌ 2 

        െ11     െ 11 

            
ଽ

ଽ
ൌ

ିଽ

ଽ
 

             ݊ ൌ െ1 

 

25) െ6ݒ െ 29 ൌ െ4ݒ െ 5ሺݒ  1ሻ   

 െ6ݒ െ 29 ൌ െ4ݒ െ ݒ5 െ 5 

 െ6ݒ െ 29 ൌ െ9ݒ െ 5 

 9ݒ                 ݒ9

ݒ3   െ 29 ൌ െ5 

         29    29 

             
ଷ௩

ଷ
ൌ

ଶସ

ଷ
 

ݒ  ൌ 8 

 

27) 2ሺ4ݔ െ 4ሻ ൌ െ20 െ    ݔ4

ݔ8       െ 8 ൌ െ20 െ  ݔ4

   4ݔ                        ݔ4

ݔ12      െ 8 ൌ െ20 

             8        8 

   
ଵଶ௫

ଵଶ
ൌ

ିଵଶ

ଵଶ
 

ݔ      ൌ െ1 
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29) െܽ െ 5ሺ8ܽ െ 1ሻ ൌ 39 െ 7ܽ   

 െܽ െ 40ܽ  5 ൌ 39 െ 7ܽ 

         െ41ܽ  5 ൌ 39 െ 7ܽ 

         41ܽ                  41ܽ 

            5 ൌ 39  34ܽ 

       െ39 െ 39 

         
ିଷସ

ଷସ
ൌ

ଷସ

ଷସ
 

         െ1 ൌ ܽ 

 

31) െ57 ൌ െሺെ  1ሻ  2ሺ6     ሻ8

 െ57 ൌ  െ 1  12   16

 െ57 ൌ 17  11 

 െ11             െ 11 

 െ
଼

ଵ
ൌ

ଵ

ଵ
 

   െ4 ൌ  

33) െ2ሺ݉ െ 2ሻ  7ሺ݉ െ 8ሻ ൌ െ67   

     െ2݉  4  7݉ െ 56 ൌ െ67 

     5݉ െ 52 ൌ െ67 

          52     52 

              
ହ

ହ
ൌ

ିଵହ

ହ
 

   ݉ ൌ െ3 

 

35)     50 ൌ 8ሺ7  ሻݎ7 െ ሺ4ݎ  6ሻ   

    50 ൌ 56  ݎ56 െ ݎ4 െ 6 

    50 ൌ ݎ52  50 

 െ50            െ 50 

     


ହଶ
ൌ

ହଶ

ହଶ
 

      0 ൌ  ݎ

 

37) െ8ሺ݊ െ 7ሻ  3ሺ3݊ െ 3ሻ ൌ 41   

     െ8݊  56  9݊ െ 27 ൌ 41 

     ݊  47 ൌ 41 

         െ47  െ 47 

                ݊ ൌ െ6 

 

39) െ61 ൌ െ5ሺ5ݎ െ 4ሻ  4ሺ3ݎ െ 4ሻ   

 െ61 ൌ െ25ݎ  20  ݎ12 െ 16 

 െ61 ൌ െ13ݎ  4 

 െ4                   െ 4 

    
ିହ

ିଵଷ
ൌ

ିଵଷ

ିଵଷ
 

       5 ൌ  ݎ

41) െ2ሺ8݊ െ 4ሻ ൌ 8ሺ1 െ ݊ሻ   

    െ16݊  8 ൌ 8 െ 8݊ 

    16݊    16݊ 

       8 ൌ 8  8݊ 

   െ8 െ 8 

       


଼
ൌ

଼

଼
 

       0 ൌ ݊ 

 

43) െ3ሺെ7ݒ  3ሻ  ݒ8 ൌ ݒ5 െ 4ሺ1 െ    ሻݒ6

ݒ21           െ 9  ݒ8 ൌ ݒ5 െ 4   ݒ24

ݒ29        െ 9 ൌ ݒ29 െ 4 

    െ29ݒ        െ  ݒ29

  െ9 ൌ െ4 

  ݊݅ݐݑ݈ܵ ܰ  ,݁ݏ݈݂ܽ 

 

45) െ7ሺݔ െ 2ሻ ൌ െ4 െ 6ሺݔ െ 1ሻ 

 െ7ݔ  14 ൌ െ4 െ ݔ6  6 

 െ7ݔ  14 ൌ 2 െ  ݔ6

 7ݔ                     ݔ7

               14 ൌ 2   ݔ

 െ2 െ 2 

  12 ൌ  ݔ

 

47) െ6ሺ8݇  4ሻ ൌ െ8ሺ6݇  3ሻ െ 2 

 െ48݇ െ 24 ൌ െ48݇ െ 24 െ 2 

 െ48݇ െ 24 ൌ െ48݇ െ 26 

 48݇                48݇ 

  െ24 ൌ െ26 

 ݁ݏ݈݂ܽ    

  ݊݅ݐݑ݈ܵ ܰ 

 

49) െ2ሺ1 െ ሻ7 ൌ 8ሺ െ 7ሻ   
    െ2  14 ൌ 8 െ 56 

 െ8 െ  8

      െ2  6 ൌ െ56 

      2                2 

     



ൌ

ିହସ


 

         ൌ െ9 
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1. 4 

1) 
ଷ

ହ
ሺ1  ሻ ൌ

ଶଵ

ଶ
 

 ሺ20ሻ ଷ

ହ
 ሺ20ሻ ଷ

ହ
 ൌ

ଶଵ

ଶ
 ሺ20ሻ 

           12  12 ൌ 21 

        െ12              െ 12 

        
ଵଶ

ଵଶ
ൌ

ଽ

ଵଶ
 

            ൌ
ଷ

ସ
 

 

3)  0 ൌ െ
ହ

ସ
ݔ െ



ହ
  

 ሺ4ሻ0 ൌ ሺ4ሻ ቀെ
ହ

ସ
ቁݔ 

ଷ

ଶ
ሺ4ሻ 

       0 ൌ െ5ݔ  6 

    െ6             െ 6 

     
ି

ିହ
ൌ

ିହ௫

ିହ
 

       


ହ
ൌ  ݔ

 

5) ሺ24ሻ ଷ

ସ
െ ሺ24ሻ ହ

ସ
݉ ൌ

ଵଵଷ

ଶସ
ሺ24ሻ 

              18 െ 30݉ ൌ 113 

           െ18                 െ 18 

         െ
ଷ

ିଷ
ൌ

ଽହ

ିଷ
 

  ݉ ൌ െ
ଵଽ


 

 

 

7) 
ଷହ

ଶ
ൌ െ

ହ

ଶ
ቀെ

ଵଵ

ସ
  ቁݔ

 ሺ72ሻ ଷହ

ଶ
ൌ ሺ72ሻ ହହ

଼
െ

ହ

ଶ
 ሺ72ሻݔ

         635 ൌ 495 െ  ݔ180

      െ495 െ 495 

         
ଵସ

ିଵ଼
ൌ

ିଵ଼௫

ିଵ଼
 

          െ


ଽ
ൌ  ݔ

 

9) ሺ5ሻ2ܾ  ሺ5ሻ ଽ

ହ
ൌ െ

ଵଵ

ହ
ሺ5ሻ 

          10ܾ  9 ൌ െ11 

      െ9    െ 9 

       
ଵ

ଵ
ൌ

ିଶ

ଵ
 

          ܾ ൌ െ2 

11) 
ଷ

ଶ
ቀ

ଷ
݊  1ቁ ൌ

ଷ

ଶ
 

 ሺ2ሻ 

ଶ
݊  ሺ2ሻ ଷ

ଶ
ൌ

ଷ

ଶ
ሺ2ሻ  

              7݊  3 ൌ 3 

       െ3   െ 3 

         



ൌ




 

          ݊ ൌ 0 

 

13) െܽ െ
ହ

ସ
ቀെ

଼

ଷ
ܽ  1ቁ ൌ െ

ଵଽ

ସ
  

 െܽሺ12ሻ  ሺ12ሻ ଵ

ଷ
ܽ െ ሺ12ሻ ହ

ସ
ൌ െ

ଵଽ

ସ
 ሺ12ሻ 

  െ12ܽ  40ܽ െ 15 ൌ െ57 

      28ܽ െ 15 ൌ െ57 

               15     15 

   
ଶ଼

ଶ଼
ൌ

ିସଶ

ଶ଼
 

       ܽ ൌ െ
ଷ

ଶ
 

 

15) 
ହହ


ൌ െ

ହ

ଶ
ቀଷ

ଶ
 െ

ହ

ଷ
ቁ 

 ሺ12ሻ ହହ


ൌ ሺ12ሻ െ

ଵହ

ସ
 

ଶହ


ሺ12ሻ 

       110 ൌ െ45  50 

      െ50     െ50 

        


ିସହ
ൌ

ିସହ

ିସହ
 

        െ
ସ

ଷ
ൌ  

 

17) 
ଵ

ଽ
ൌ െ

ସ

ଷ
ቀെ

ସ

ଷ
݊ െ

ସ

ଷ
ቁ  

 ሺ9ሻ ଵ

ଽ
ൌ ሺ9ሻ ଵ

ଽ
݊ 

ଵ

ଽ
ሺ9ሻ 

        16 ൌ 16݊  16 

      െ16           െ 16 

          


ଵ
ൌ

ଵ

ଵ
 

           0 ൌ ݊ 

 

 

 

 

 

 

 4              4 

2 

6              6                 

9                              36 

   4        4          3  

2    3     2 
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19) െ
ହ

଼
ൌ

ହ

ସ
ቀݎ െ

ଷ

ଶ
ቁ 

 െ
ହ

଼
ሺ8ሻ ൌ ሺ8ሻ ହ

ସ
ݎ െ

ଵହ

଼
ሺ8ሻ 

        െ5 ൌ ݎ10 െ 15 

     15              15 

          
ଵ

ଵ
ൌ

ଵ

ଵ
 

           1 ൌ  ݎ

 

21)   െ
ଵଵ

ଷ


ଷ

ଶ
ܾ ൌ

ହ

ଶ
ቀܾ െ

ହ

ଷ
ቁ 

 െ
ଵଵ

ଷ
ሺ6ሻ  ሺ6ሻ ଷ

ଶ
ܾ ൌ ሺ6ሻ ହ

ଶ
ܾ െ

ଶହ


ሺ6ሻ   

 െ22  9ܾ ൌ 15ܾ െ 25 

           െ9ܾ   െ 9ܾ 

           െ22 ൌ 6ܾ െ 25 

          25            25 

               
ଷ


ൌ




 

  
ଵ

ଶ
ൌ ܾ 

 

23) െ ቀെ
ହ

ଶ
ݔ െ

ଷ

ଶ
ቁ ൌ െ

ଷ

ଶ
    ݔ

 ሺ2ሻ
ହ

ଶ
ݔ  ሺ2ሻ

ଷ

ଶ
ൌ െ

ଷ

ଶ
ሺ2ሻ  ሺ2ሻݔ 

ݔ5   3 ൌ െ3   ݔ2

            െ2ݔ           െ2ݔ 

ݔ3   3 ൌ െ3 

        െ3   െ 3 

          
ଷ௫

ଷ
ൌ

ି

ଷ
 

ݔ           ൌ െ2 

 

25) ሺ16ሻ ସହ

ଵ
 ሺ16ሻ ଷ

ଶ
݊ ൌ ሺ16ሻ 

ସ
݊ െ

ଵଽ

ଵ
ሺ16ሻ   

               45  24݊ ൌ 28݊ െ 19 

        െ24݊  െ 24݊ 

               45 ൌ 4݊ െ 19 

           19   19 

              
ସ

ସ
ൌ

ସ

ସ
 

              16 ൌ ݊ 

 

27) 
ଷ

ଶ
ቀݒ 

ଷ

ଶ
ቁ ൌ െ



ସ
ݒ െ

ଵଽ


   

 ሺ12ሻ ଷ

ଶ
ݒ  ሺ12ሻ ଽ

ସ
ൌ െ



ସ
ሺ12ሻݒ െ

ଵଽ


 ሺ12ሻ 

ݒ18    27 ൌ െ21ݒ െ 38 

 21ݒ              ݒ21

ݒ39    27 ൌ െ38 

          െ27     െ 27 

 
ଷଽ௩

ଷଽ
ൌ െ

ହ

ଷଽ
 

ݒ    ൌ െ
ହ

ଷ
 

 

29) 
ସ

ଽ


ଷ

ଶ
ݔ ൌ

ହ

ଷ
ቀହ

ଶ
ݔ  1ቁ   

 ሺ18ሻ ସ

ଽ
 ሺ18ሻ ଷ

ଶ
ݔ ൌ ሺ18ሻ ଶହ


ݔ  ሺ18ሻ ହ

ଷ
 

 94  ݔ27 ൌ ݔ75  30 

        െ27ݔ   െ  ݔ27

 94 ൌ ݔ48  30 

           െ30              െ 30 

 
ସ

ସ଼
ൌ

ସ଼௫

ସ଼
  

   
ସ

ଷ
ൌ  ݔ

 

1.5 

1) 



ൌ




 ܾ ݎ݂ 

 ܾ ൌ



 

 

3) ሺ݃ሻ 


ݔ ൌ ܾሺ݃ሻ ݂ݔ ݎ  

       
௫


ൌ




 

ݔ         ൌ



 

 

 

5) ሺܾሻ3ݔ ൌ



ሺܾሻ ݂ݔ ݎ 

 
ଷ௫

ଷ
ൌ



ଷ
 

ݔ     ൌ


ଷ
 

 

7) 
ா

మ ൌ
మ

మ  ݉ ݎ݂ 

 
ா

మ ൌ ݉ 

 

 

2 

2       3             3 

8    4   

6       3         3                    2 

2   9          3        6 
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9) ሺ3ሻܸ ൌ ሺ3ሻ ସ

ଷ
 ߨ ݎ݂ ଷݎߨ 

 
ଷ௩

ସయ ൌ
ସగయ

ସయ  

 
ଷ௩

ସయ ൌ  ߨ

 

11) ܽ  ܿ ൌ  ܿ  ݎ݂   ܾ

 െܽ    െ ܽ 

       ܿ ൌ ܾ െ ܽ 

 

13) ܿሺ݉  ݊ሻ ൌ
ସ௬

ା
 ሺ݉  ݊ሻ ݂ݕ ݎ 

      
ሺାሻ

ସ
ൌ

ସ௬

ସ
 

      
ሺାሻ

ସ
ൌ    ݕ

15) ሺ12ሻܸ ൌ
గ

ଵଶ
 ሺ12ሻ ݂ܦ ݎ 

      
ଵଶ௩

గ
ൌ

గ

గ
 

      
ଵଶ௩

గ
ൌ  ܦ

 

17) 


ି
ൌ

ሺିሻ

ି
  ݊ ݎ݂  

 


ି
ൌ ݊ 

 

19) ሺܮሻܶ ൌ
ିௗ


 ሺܮሻ ݂ܦ ݎ 

ܶܮ  ൌ ܦ െ ݀ 

 ݀         ݀ 

ܶܮ   ݀ ൌ   ܦ

 

21) 


ଵା௧
ൌ

బሺଵା௧ሻ

ଵା௧
   

 


ଵା௧
ൌ  ܮ

 

23) 2݉   ൌ 4݉     ݉ ݎ݂  ݍ

 െ2݉     ൌ 2݉ 

              ൌ 2݉   ݍ

         െݍ            െ  ݍ

         
ି

ଶ
ൌ

ଶ

ଶ
 

         
ି

ଶ
ൌ ݉ 

 

 

 

 

25) ሺݎሻ ି


ൌ  ݇ ݎ݂ ሻݎሺݍ

     ݇ െ ݉ ൌ  ݎݍ

       ݉      ݉ 

             ݇ ൌ ݎݍ  ݉ 

 

27)    ݄ ൌ ݐݒ െ    ݒ ݎ݂ ଶݐ16

 16ݐଶ      ଶݐ16

 
ାଵ௧మ

௧
ൌ

௩௧

௧
 

 
ାଵ௧మ

ଶ
ൌ  ݒ

   

29)      ܳଵ ൌ ܲሺܳଶ െ ܳଵሻ ݂ݎ ܳଶ   

     ܳଵ ൌ ܲܳଶ െ ܲܳଵ 

 ܲܳଵ             ܲܳଵ  

 
ொభାொభ


ൌ

ொమ


 

  
ொభାொభ


ൌ ܳଶ 

 

31) ሺ݀ሻܴ ൌ
ሺ భ்ା మ்ሻ

ௗ
 ሺ݀ሻ  ݂ݎ ଵܶ   

 ܴ݀ ൌ ሺܣ݇ ଵܶ  ଶܶሻ 

 ܴ݀ ൌ ܣ݇ ଵܶ  ܣ݇ ଶܶ 

 െ݇ܣ ଶܶ         െ ܣ݇ ଶܶ 

 
ௗோି మ்


ൌ

 భ்


 

 
ௗோି మ்


ൌ ଵܶ 

 

ݔܽ (33  ܾ ൌ    ܽ ݎ݂   ܿ

      െܾ    െ ܾ 

         
௫

௫
ൌ

ି

௫
 

           ܽ ൌ
ି

௫
 

 

35) 
௪


ൌ




   ݓ ݎ݂  

ݓ    ൌ



 

 

37) 
ଵ


ሺܽሻ  ܾሺܽሻ ൌ




ሺܽሻ ݂ݎ ܽ   

   1  ܾܽ ൌ ܿ  

 െ1            െ 1 

           



ൌ

ିଵ


 

            ܽ ൌ
ିଵ
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ݐܽ (39 െ ݓܾ ൌ    ݐ ݎ݂   5

      ܾݓ      ݓܾ

          
௧


ൌ

ହା௪


 

ݐ            ൌ
ହା௪


 

ݔܽ (41  ݔܾ ൌ    ܽ   ݎ݂     ܿ

       െܾݔ    െ       ݔܾ

          
௫

௫
ൌ

ି௫

௫
 

           ܽ ൌ
ି௫

௫
 

 

ݔ    (43  ݕ5 ൌ    ݕ   ݎ݂     3

 െݔ            െ  ݔ

          
ହ௬

ହ
ൌ

ଷି௫

ହ
 

ݕ            ൌ
ଷି௫

ହ
 

 

ݔ3   (45  ݕ2 ൌ  ݕ   ݎ݂    7

 െ3ݔ          െ  ݔ3

           
ଶ௬

ଶ
ൌ

ିଷ௫

ଶ
 

ݕ  ൌ
ିଷ௫

ଶ
 

 

47)    5ܽ െ 7ܾ ൌ      ܾ   ݎ݂   4

 െ5ܽ          െ 5ܽ 

             
ି

ି
ൌ

ସିହ

ି
 

   ܾ ൌ
ସିହ

ି
 

 

ݔ4     (49 െ ݕ5 ൌ  ݕ   ݎ݂   8

 െ4ݔ             െ  ݔ4

 
ିହ௬

ିହ
ൌ

଼ିସ௫

ିହ
 

ݕ    ൌ
଼ିସ௫

ିହ
 

 

1.6

1) |݉| ൌ െ6 

 ݁ݏ݈݂ܽ 

 ݊݅ݐݑ݈ܵ ܰ 

 

3) |݊| ൌ 4  

 ݊ ൌ 4, െ4 

 

5) |ܾ| ൌ 7 

 ܾ ൌ 7, െ7 

 

7) ሺ7ሻ |௫|


ൌ 5ሺ7ሻ 

|ݔ|  ൌ 35 

ݔ  ൌ 35, െ35 

 

9) െ10  |݇| ൌ െ15 

 10               10 

 |݇| ൌ െ5 

 ݁ݏ݈݂ܽ 

 ݊݅ݐݑ݈ܵ ܰ 

 

 

 

|ݔ|10 (11  7 ൌ 57 

            െ7  െ 7 

 
ଵ|௫|

ଵ
ൌ

ହ

ଵ
 

|ݔ|  ൌ 5 

ݔ  ൌ 5, െ5 

 

13) 10 െ 5|݉| ൌ 70 

 െ10               െ 10 

         െ
ହ||

ିହ
ൌ



ିହ
 

 |݉| ൌ െ12 

 ݁ݏ݈݂ܽ 

 ݊݅ݐݑ݈ܵ ܰ      

 

|ݔ|9 (15 െ 4 ൌ 5 

        4     4 

         
ଽ|௫|

ଽ
ൌ

ଽ

ଽ
 

|ݔ|           ൌ 1 

ݔ            ൌ 1, െ1  
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17) ቚ 

ଵ
ቚ ൌ 1 

  ሺ10ሻ 

ଵ
ൌ 1ሺ10ሻ, െ1ሺ10ሻ  

           ݊ ൌ 10, െ10 

 

ݒ| (19  10| ൌ 2 

ݒ   10 ൌ 2,    െ 2 

     െ10  െ 10  െ 10 

ݒ            ൌ െ8, െ12 

 

21) െ4 െ |ܽ െ 5| ൌ െ13   

 4                        4 

              
ି|ିହ|

ିଵ
ൌ

ିଽ

ିଵ
 

  |ܽ െ 5| ൌ 9 

 ܽ െ 5 ൌ 9,    െ 9 

     5    5     5 

         ܽ ൌ 14, െ4 

 

23) 
ଵ|ି௫|

ଵ
ൌ



ଵ
   

 |െ6ݔ| ൌ 6 

   െ
௫

ି
ൌ



ି
, െ



ି
 

ݔ        ൌ െ1, 1 

 

25) 
ିቚ


ళ

ቚ

ି
ൌ െ

ଶ

ି
   

    ቚ



ቚ ൌ

ଶ


 

  ሺ7ሻ 


ൌ

ଶ


ሺ7ሻ, െ

ଶ


ሺ7ሻ   

    ݊ ൌ 2, െ2  
 

27) െ8|െ7  | െ 6 ൌ െ14   

            6       6 

               
ି଼|ିା|

ି଼
ൌ

ି଼

ି଼
 

 |െ7  | ൌ 1 

 െ7   ൌ 1    , െ1 

 7          7      7 

             ൌ 8, 6 

 

 

 

 

 

29) െ3|7  |ݔ െ 7 ൌ െ1   

         7     7 

 
ିଷ|ା௫|

ିଷ
ൌ



ିଷ
 

 |7  |ݔ ൌ െ2 

 ݁ݏ݈݂ܽ 

 ݊݅ݐݑ݈ܵ ܰ     

 

31) |െ7 െ |ݎ5 ൌ 32   

 െ7 െ ݎ5 ൌ 32    ,   െ 32 

 7              7          7 

         െ
ହ

ିହ
ൌ

ଷଽ

ିହ
   ,

ିଶହ

ିହ
 

ݎ  ൌ െ
ଷଽ

ହ
, 5  

 

33) |8݊ െ 6| ൌ 66   

 8݊ െ 6 ൌ 66    , െ66 

      6      6        6 

         
଼

଼
ൌ

ଶ

଼
  , െ



଼
 

          ݊ ൌ 9, െ
ଵହ

ଶ
 

 

ݒ2| (35  7| ൌ 11   

ݒ2   7 ൌ 11,   െ 11 

        െ7   െ 7    െ 7 

          
ଶ௩

ଶ
ൌ

ସ

ଶ
,     െ

ଵ଼

ଶ
 

ݒ            ൌ 2, െ9 

 

37) 
ଽ|ଵା௫|

ଽ
ൌ

ଶ

ଽ
   

 |10  |ݔ6 ൌ 8 

 10  ݔ6 ൌ 8,   െ 8 

 െ10        െ 10 െ 10 

           
௫


ൌ െ

ଶ


, െ

ଵ଼


 

ݔ            ൌ െ
ଵ

ଷ
, െ3 

 

39) െ3  |6  6݇| ൌ െ45   

 3      3 

           |6  6݇| ൌ െ42 

 ݁ݏ݈݂ܽ 

 ݊݅ݐݑ݈ܵ ܰ      
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41) |2݊  5|  5 ൌ 0   

  െ5   െ 5 

       |2݊  5| ൌ െ5 

 ݊݅ݐݑ݈ܵ ܰ     ݁ݏ݈݂ܽ 

      

43)   3 െ 2|5 െ ݉| ൌ 9   

 െ3                       െ 3    

             
ିଶ|ହି|

ିଶ
ൌ



ିଶ
 

  |5 െ ݉| ൌ െ3 

 ݊݅ݐݑ݈ܵ ܰ     ݁ݏ݈݂ܽ 

     

45) |െ10ݔ െ 4| െ 10 ൌ 66 

        10     10 

           |െ10ݔ െ 4| ൌ 76 

 െ10ݔ െ 4 ൌ 76   ,    െ 76 

            4     4         4 

            
ିଵ௫

ିଵ
ൌ

଼

ିଵ
  ,

ିଶ

ିଵ
 

ݔ   ൌ െ8,
ଷ

ହ
 

 

 

 

47) |2  |ݔ3 ൌ |4 െ  |ݔ2
 2  ݔ3 ൌ 4 െ 2       ,       ݔ2  ݔ3 ൌ െሺ4 െ  ሻݔ2

     2ݔ          2    ݔ2  ݔ3 ൌ െ4   ݔ2

 2  ݔ5 ൌ 4         െ2ݔ          െ  ݔ2

 െ2          െ 2        2  ݔ ൌ െ4 

         
ହ௫

ହ
ൌ

ଶ

ହ
            െ2            െ 2 

ݔ          ൌ
ଶ

ହ
ݔ    ൌ െ6 

ݔ   ൌ
ଶ

ହ
, െ6 

 

49) ቚଶ௫ିହ

ଷ
ቚ ൌ ቚଷ௫ାସ

ଶ
ቚ   

    ሺ6ሻ ଶ௫ିହ

ଷ
ൌ

ଷ௫ାସ

ଶ
 ሺ6ሻ  ,

ଶ௫ିହ

ଷ
ൌ

ିሺଷ௫ାସሻ

ଶ
 

ݔ4     െ 10 ൌ ݔ9  12     ሺ6ሻ ଶ௫ିହ

ଷ
ൌ

ିଷ௫ିସ

ଶ
  ሺ6ሻ 

 െ4ݔ           െ ݔ4   ݔ4 െ 10 ൌ െ9ݔ െ 12 

          െ10 ൌ ݔ5  12               ݔ9  ݔ9

         െ12            െ ݔ13      12 െ 10 ൌ െ12 

            
ିଶଶ

ହ
ൌ

ହ௫

ହ
             10      10 

           െ
ଶଶ

ହ
ൌ                                ݔ

ଵଷ௫

ଵଷ
ൌ െ

ଶ

ଵଷ
 

ݔ        ൌ െ
ଶ

ଵଷ
 

ݔ   ൌ െ
ଶଶ

ହ
 , െ

ଶ

ଵଷ

1.7

1) c varies directly as a 

 



ൌ ݇ 

 

3) w varies inversely as x 

ݔݓ  ൌ ݇ 

 

5) f varies jointly as x and y 

 


௫௬
ൌ ݇ 

 

7) h is directly proportional to b 

 



ൌ ݇ 

 

9) a is inversely proportional to b 

 ܾܽ ൌ ݇ 
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11) p is jointly proportional to q and r and p = 12 when q = 8 and r = 3 

 



ൌ ݇ 

       
ଵଶ

ሺ଼ሻሺଷሻ
ൌ

ଵଶ

ଶସ
ൌ

ଵ

ଶ
 

 

13) t varies directly as the square of u and t = 6 when u = 3 

 
௧

௨మ ൌ ݇ 

          
ሺሻ

ሺଷሻమ ൌ


ଽ
ൌ

ଶ

ଷ
   

 

15) w is inversely proportional to the cube of x and w is 54 when x = 3 

ଷݔݓ  ൌ ݇ 

 ሺ54ሻሺ3ሻଷ ൌ 54ሺ27ሻ ൌ 1458   

 

17) a is jointly proportional with the square of x and the square root of y and 

a = 25 when x = 5 and y = 9  

 


௫మ√௬
ൌ ݇ 

            
ሺଶହሻ

ሺହሻమඥሺଽሻ
ൌ

ଶହ

ଶହ·ଷ
ൌ

ଵ

ଷ
 

 

19) The electrical current, in amperes, in a circuit varies directly as the voltage. When 15 volts are 

applied, the current is 5 amperes. What is the current when 18 volts are applied? 

    


௩
ൌ ݇ 

   
ሺହሻ

ଵହ
ൌ

ଵ

ଷ
 

 ሺ18ሻ 

ଵ଼
ൌ

ଵ

ଷ
 ሺ18ሻ 

 ܽ ൌ  ݏ݁ݎ݁݉ܽ 6

 

21) Hooke’s law states that the distance that a spring is stretched by hanging object varies directly as 

the mass of the object. If the distance is 20 cm when the mass is 3 kg, what is the distance when 

the mass is 5 kg?   

 
ௗ


ൌ ݇ 

 
ଶ

ሺଷሻ
ൌ

ଶ

ଷ
 

 
௫

ହ
ൌ

ଶ

ଷ
 

ݔ  ൌ
ଵ

ଷ
ൌ 33.3 ܿ݉. 
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23) The number of aluminum cans used each year varies directly as the number of people using the 

cans. If 250 people use 60,000 cans in one year, how many cans are used each year in Dallas, 

which has a population of 1,008,000?   

 



ൌ ݇ 

 


ଶହ
ൌ 250 

 ሺ1,000,000ሻ 

ଵ,,
ൌ 240 ሺ1,000,000ሻ 

 ܿ ൌ  ݏ݊ܽܿ 241,920,000

 

25) According to Fidelity Investment Vision Magazine, the average weekly allowance of children varies 

directly as their grade level. In a recent year, the average allowance of a 9th-grade student was 

9.66 dollars per week. What was the average weekly allowance of a 4th-grade student?   

 



ൌ ݇  

ሺଽ.ሻ

ሺଽሻ
ൌ 1.07 

   ሺ4ሻ ௫

ସ
ൌ 1.07ሺ4ሻ 

ݔ      ൌ $4.28 

 

27) The number of kilograms of water in a human body varies directly as the mass of the body. A 96-

kg person contains 64 kg of water. How many kilo grams of water are in a 60-kg person?   

  
௪


ൌ ݇  

ሺସሻ

ሺଽሻ
ൌ

ଶ

ଷ
 

  ሺ60ሻ ௫


ൌ

ଶ

ଷ
ሺ60ሻ 

ݔ   ൌ 40 ݇݃ 

   

29) The weight of an object on Mars varies directly as its weight on Earth. A person weighs 95lb on 

Earth weighs 38 lb on Mars. How much would a 100-lb person weigh on Mars? 

 



ൌ ݇  

ଷ଼

ଽହ
ൌ

ଶ

ହ
 

  ሺ100ሻ 

ଵ
ൌ

ଶ

ହ
ሺ100ሻ 

  ݉ ൌ  ݏܾ݈ 40

   

31) The time required to empty a tank varies inversely as the rate of pumping. If a pump can empty a 

tank in 45 min at the rate of 600 kL/min, how long will it take the pump to empty the same tank at 

the rate of 1000 kL/min?   

ݎݐ  ൌ ݇  ሺ45ሻሺ600ሻ ൌ 27000 

          
௧ሺଵሻ

ଵ
ൌ

ଶ

ଵ
 

ݐ       ൌ 27 ݉݅݊ 
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33) The stopping distance of a car after the brakes have been applied varies directly as the square of 

the speed r. If a car, traveling 60 mph can stop in 200 ft, how fast can a car go and still stop in 72 

ft?   

 
ௗ

మ ൌ ݇  
ሺଶሻ

ሺሻమ ൌ
ଶ


ൌ

ଵ

ଵ଼
 

  ሺݎଶሻ ଶ

మ ൌ
ଵ

ଵ଼
 ଶݎ

  ሺ18ሻሺ72ሻ ൌ
మ

ଵ଼
ሺ18ሻ 

      √1296 ൌ  ଶݎ√

݄݉ 36         ൌ  ݎ

 

35) The intensity of a light from a light bulb varies inversely as the square of the distance from the 

bulb. Suppose intensity is 90 W/݉ଶ (watts per square meter) when the distance is 5 m. How much 

further would it be to a point where the intensity is 40 W/݉ଶ? 

ଶ݀ܫ  ൌ ݇ ሺ90ሻሺ5ሻଶ ൌ ݇ 

  90ሺ25ሻ ൌ 2250 

        
ସௗమ

ସ
ൌ

ଶଶହ

ସ
 

        √݀ଶ ൌ √56.25 

          ݀ ൌ 7.5 

             7.5 െ 5 ൌ  ݎ݄݁ݐݎݑ݂ ݉ 2.5

 

37) The intensity of a television signal varies inversely as the square of the distance from the 

transmitter. If the intensity is 25 W/݉ଶ at a distance of 2 km, how far from the transmitter are 

you when the intensity is 2.56 W/݉ଶ?   

ଶ݀ܫ   ൌ ݇ ሺ25ሻሺ2ሻଶ ൌ ݇ 

        25ሺ4ሻ ൌ 100 

       
ሺଶ.ହሻௗమ

ଶ.ହ
ൌ

ଵ

ଶ.ହ
 

            √݀ଶ ൌ √39.0625 

            ݀ ൌ 6.25 ݉ 

 
1.8  
 

1) When five is added to three more than a certain number, the result is 19. What is the number? 

ݔ   3  5 ൌ 19 

ݔ           8 ൌ 19 

             െ8  െ 8   
ݔ     ൌ 11 
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3) When 18 is subtracted from six times a certain number, the result is − 42. What is the number?  

ݔ6   െ 18 ൌ െ42 

       18    18 

            
௫


ൌ

ିଶସ


 

ݔ               ൌ െ4 

 

5) A number plus itself, plus twice itself, plus 4 times itself, is equal to − 104. What is the number? 

ݔ    ݔ  ݔ2  ݔ4 ൌ െ104 

             
଼௫

଼
ൌ

ିଵସ

଼
 

ݔ    ൌ െ13 

 

7) Eleven less than seven times a number is five more than six times the number. Find the number. 

ݔ7  െ 11 ൌ ݔ6  5 

            െ6ݔ          െ  ݔ6

ݔ     െ 11 ൌ 5 

         11  11 

ݔ   ൌ 16 

 

9) The sum of three consecutive integers is 108. What are the integers? 

:ܨ   ݔ

 ܵ: ݔ  1 

 ܶ: ݔ  2 

ݔ3       3 ൌ 108 

           െ3      െ 3 

 
ଷ௫

ଷ
ൌ

ଵହ

ଷ
 

ݔ   ൌ 35  35, 36, 37 

 

11) Find three consecutive integers such that the sum of the first, twice the second, and three times 

the third is − 76. 

:ܨ   ՜               ݔ  ݔ

 2ܵ: 2ሺݔ  1ሻ ՜ ݔ2  2 

 3ܶ: 3ሺݔ  2ሻ ՜ ݔ3  6 

ݔ6     8 ൌ െ76 

         െ8      െ 8 

            
௫


ൌ

ି଼ସ


 

ݔ             ൌ െ14  െ14, െ13, െ12 
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13) The sum of three consecutive odd integers is 189. What are the integers? 

:ܨ   ݔ

 ܵ: ݔ  2 

 ܶ: ݔ  4 

ݔ3       6 ൌ 189 

            െ6    െ 6 

 
ଷ௫

ଷ
ൌ

ଵ଼ଷ

ଷ
 

ݔ  ൌ 61  61, 63, 65 

 

15) Find three consecutive odd integers such that the sum of the first, two times the second, and 

three times the third is 70. 

:ܨ  ՜                 ݔ  ݔ

 2ܵ: 2ሺݔ  2ሻ ՜ ݔ2  4 

 3ܶ: 3ሺݔ  4ሻ ՜ ݔ3  12 

ݔ6     16 ൌ 70 

          െ16  െ 16 

              
௫


ൌ

ହସ


 

ݔ    ൌ 9  9, 11, 13 

 

17) Two angles of a triangle are the same size. The third angle is 12 degrees smaller than the first 

angle. Find the measure the angles.  

:ܨ   ሺ64ሻ   ݔ

 ܵ:  ሺ64ሻ   ݔ

 ܶ: ݔ െ 12  ሺ64 െ 12 ൌ 52ሻ 

ݔ3      െ 12 ൌ 180 

            12    12 

  
ଷ௫

ଷ
ൌ

ଵଽଶ

ଷ
 

ݔ     ൌ 64  64°, 64°, 52° 

 

19) The third angle of a triangle is the same size as the first. The second angle is 4 times the third. Find 

the measure of the angles. 

:ܨ   ሺ30ሻ   ݔ

 ܵ: ሺ4   ݔ4 · 30 ൌ 120ሻ 

 ܶ:  ሺ30ሻ   ݔ

     
௫


ൌ

ଵ଼


 

ݔ       ൌ 30  30°, 120°, 30° 
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21) The second angle of a triangle is twice as large as the first. The measure of the third angle is 20 

degrees greater than the first. How large are the angles?   

:ܨ   ሺ40ሻ   ݔ

 ܵ: ሺ2   ݔ2 · 40 ൌ 80ሻ 

 ܶ: ݔ  20  ሺ40  20 ൌ 60ሻ 

ݔ4       20 ൌ 180 

            െ20   െ 20 

 
ସ௫

ସ
ൌ

ଵ

ସ
 

ݔ   ൌ 40   40°, 80°, 60° 

 

23) The second angle of a triangle is five times as large as the first. The measure of the third angle is 

12 degrees greater than that of the first angle. How large are the angles?   

:ܨ   ሺ24ሻ   ݔ

 ܵ: ሺ5   ݔ5 · 24 ൌ 120ሻ 

 ܶ: ݔ  12  ሺ24  12 ൌ 36ሻ 

ݔ7       12 ൌ 180 

           െ12    െ 12 

 
௫


ൌ

ଵ଼


 

ݔ  ൌ 24  24°, 120°, 36°  
 

 

 

25) The second angle of a triangle is four times the first and the third is 5 degrees more than twice the 

first. Find the measures of the angles.   

:ܨ   ሺ25ሻ   ݔ

 ܵ: ሺ4   ݔ4 · 25 ൌ 100ሻ 

 ܶ: ݔ2  5  ሺ2 · 25  4 ൌ 50  5 ൌ 55ሻ 

ݔ7        5 ൌ 180 

             െ5     െ 5 

 
௫


ൌ

ଵହ


 

ݔ    ൌ 25 25°, 100°, 55° 

 

27) The perimeter of a rectangle is 304 cm. The length is 40 cm longer than the width. Find the length 

and width. 

:ܮ  ݔ  40  ሺ56  40 ൌ 96ሻ 

 ܹ:  ሺ56ሻ   ݔ

     2ሺ2ݔ  40ሻ ൌ 304 

ݔ4             80 ൌ 304 

     െ80   െ 80 

         
ସ௫

ସ
ൌ

ଶଶସ

ସ
 

ݔ          ൌ  96 ݔ 56  56
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29)   The perimeter of a rectangle is 280 meters. The width is 26 meters less than the length. Find the 

length and width. 

:ܮ   ሺ83ሻ   ݔ

 ܹ: ݔ െ 26  ሺ83 െ 26 ൌ 57ሻ 

   2ሺ2ݔ െ 26ሻ ൌ 280 

ݔ4         െ 52 ൌ 280 

 52     52 

     
ସ௫

ସ
ൌ

ଷଷଶ

ସ
 

ݔ       ൌ  83  ݔ  57 83

 

31) A mountain cabin on 1 acre of land costs S30,000. If the land cost 4 times as much as the cabin, 

what was the cost of each?   

:ܥ   ሺ6000ሻ   ݔ

:ܮ  ሺ4   ݔ4 · 6000 ൌ 24000ሻ 

      
ହ௫

ହ
ൌ

ଷ

ହ
 

ݔ        ൌ :ܾ݊݅ܽܥ  6000 $6,000, :݀݊ܽܮ $24,000 

  

33)  A bicycle and a bicycle helmet cost S240. How much did each cost, if the bicycle cost 5 times as 

much as the helmet?  

:ܤ  ሺ5   ݔ5 · 40 ൌ 200ሻ 

:ܪ   ሺ40ሻ   ݔ

       
௫


ൌ

ଶସ


 

ݔ         ൌ :݁݇݅ܤ  40 $200, :ݐ݈݁݉݁ܪ $40 

 

35) If Mr. Brown and his son together had S220, and Mr. Brown had 10 times as much as his son, how 

much money had each?   

:ܤ  ሺ10   ݔ10 · 20 ൌ 200ሻ 

 ܵ:  ሺ20ሻ   ݔ

      
ଵଵ௫

ଵଵ
ൌ

ଶଶ

ଶଶ
 

ݔ         ൌ .ݎܯ  20 :݊ݓݎܤ $200, :݊ܵ $20 

   

37) Aaron had 7 times as many sheep as Beth, and both together had 608. How many sheep had 

each?   

:ܣ  ሺ7      ݔ7 · 76 ൌ 532ሻ 

:ܤ   ሺ76ሻ   ݔ

     
଼௫

଼
ൌ

଼

଼
 

ݔ       ൌ :݊ݎܽܣ  76 ,݄݁݁݁ܵ 532 :݄ݐ݁ܤ  ݄݁݁ܵ 76
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39) Jamal and Moshe began a business with a capital of S7500. If Jamal furnished half as much capital 

as Moshe, how much did each furnish?   

:ܬ   ሺ2500ሻ   ݔ

:ܯ  ሺ2   ݔ2 · 2500 ൌ 5000ሻ 

      
ଷ௫

ଷ
ൌ

ହ

ଷ
 

ݔ        ൌ :݈ܽ݉ܽܬ  2500 $2500, :݄݁ݏܯ $5000 

   

41) A 6 ft board is cut into two pieces, one twice as long as the other. How long are the pieces?   

:ܮ  ሺ2   ݔ2 · 2 ൌ 4ሻ 

 ܵ:  ሺ2ሻ   ݔ

     
ଷ௫

ଷ
ൌ



ଷ
 

ݔ        ൌ  ݐ2݂  &  ݐ4݂  2

 

43) An electrician cuts a 30 ft piece of wire into two pieces. One piece is 2 ft longer than the other. 

How long are the pieces?  

:ܮ  ݔ  2  ሺ14  2 ൌ 16ሻ 

 ܵ:  ሺ14ሻ   ݔ

ݔ2       2 ൌ 30 

           െ2  െ 2 

 
ଶ௫

ଶ
ൌ

ଶ଼

ଶ
 

ݔ   ൌ  ݐ14݂  & ݐ16݂  14

 

45) The cost of a private pilot course is $1,275. The flight portion costs $625 more than the ground 

school portion. What is the cost of each?    

:ܨ  ݔ  625  ሺ325  625 ൌ 950ሻ 

:ܩ   ሺ325ሻ   ݔ

ݔ2       625 ൌ 1275 

            െ625   െ 625 

                 
ଶ௫

ଶ
ൌ

ହ

ଶ
 

ݔ     ൌ :ݐ݄݈݃݅ܨ 325 $950, :݀݊ݑݎܩ $325 

1.9

1) rA boy is 10 years older than his brother. In 4 years he will be twice as old as his brother. Find the 

present age of each. 

ܪ  ൌ  ܤ2

      ሺݔ  14ሻ ൌ 2ሺݔ  4ሻ 

ݔ          14 ൌ ݔ2  8 

      െݔ           െ  ݔ

         14 ൌ ݔ  8 

       െ8        െ 8 

           6 ൌ :ݕܤ  ݔ 16, :ݎ݄݁ݐݎܤ 6 

 Now +4 

H-boy x+10 x+14 

B-
Brother 

x x+4 



30 
 

3) Pat is 20 years older than his son James. In two years Pat will be twice as old as James. How old 

are they now?  

 ܲ ൌ  ܬ2

ݔ       22 ൌ 2ሺݔ  2ሻ 

ݔ       22 ൌ ݔ2  4 

   െݔ             െ  ݔ

               22 ൌ ݔ  4 

             െ4         െ 4 

              18 ൌ :ݐܽܲ   ݔ 38, :ݏ݁݉ܽܬ 18 

 

5) Fred is 4 years older than Barney. Five years ago the sum of their ages was 48. How old are they 

now? 

ܨ   ܤ ൌ 48 

 ሺݔ െ 1ሻ  ሺݔ െ 5ሻ ൌ 48 

ݔ2         െ 6 ൌ 48 

  6   6 

     
ଶ௫

ଶ
ൌ

ହସ

ଶ
 

ݔ      ൌ :݀݁ݎܨ  27 31, :ݕ݁݊ݎܽܤ 27 

 

7) Tim is 5 years older than JoAnn. Six years from now the sum of their ages will be 79. How old are 

they now? 

 ܶ  ܬ ൌ 79 

 ሺݔ  11ሻ  ሺݔ  6ሻ ൌ 79 

ݔ2          17 ൌ 79 

                െ17  െ 17 

       
ଶ௫

ଶ
ൌ

ଶ

ଶ
 

ݔ         ൌ 31 ܶ݅݉: 36, :݊݊ܣܬ 31 

 

9) The sum of the ages of John and Mary is 32. Four years ago, John was twice  as old as Mary. Find 

the present age of each. 

ܬ  ൌ 2݉ 

 ሺݔ െ 4ሻ ൌ 2ሺ28 െ  ሻݔ

ݔ      െ 4 ൌ 56 െ  ݔ2

   2ݔ                  ݔ2

ݔ3      െ 4 ൌ 56 

                                                   4      4 

    
ଷ௫

ଷ
ൌ



ଷ
 

ݔ     ൌ :݄݊ܬ  20 20, :ݕݎܽܯ 12 

 

 

 

 Now +2 

P x+20 x+22 

J x x+2 

 Now െ5 

F x+4 x-1 

B x x-5 

   

 Now +6 

T x+5 x+11 

J x x+6 

 Now -4 

J x x-4 

M 32-x 28-x 
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11) The sum of the ages of a china plate and a glass plate is 16 years. Four years ago the china plate 

was three times the age of the glass plate. Find the present age of each plate. 

ܥ  ൌ  ܩ3

    ሺݔ െ 4ሻ ൌ 3ሺ12 െ  ሻݔ

ݔ        െ 4 ൌ 36 െ  ݔ3

    3ݔ                    ݔ3

ݔ4        െ 4 ൌ 36 

            4      4 

    
ସ௫

ସ
ൌ

ସ

ସ
 

ݔ     ൌ :݄ܽ݊݅ܥ  10 10, :ݏݏ݈ܽܩ 6  
 

13) A is now 34 years old, and B is 4 years old. In how many years will A be twice as old as B? 

ܣ  ൌ  ܤ2

    34  ݐ ൌ 2ሺ4   ሻݐ

    34  ݐ ൌ 8   ݐ2

            െݐ         െ  ݐ

            34 ൌ 8   ݐ

          െ8 െ 8 

              26 ൌ  ݐ

 

15) An Oriental rug is 52 years old and a Persian rug is 16 years old. How many years ago was the 

Oriental rug four times as old as the Persian Rug? 

 ܱ ൌ 4ܲ 

    52 െ ݐ ൌ 4ሺ16 െ  ሻݐ

    52 െ ݐ ൌ 64 െ  ݐ4

           4ݐ           ݐ4

      52  ݐ3 ൌ 64 

   െ52          െ 52 

      
ଷ௧

ଷ
ൌ

ଵଶ

ଷ
 

ݐ     ൌ 4 

 

17) The age of the older of two boys is twice that of the younger; 5 years ago it was three times that 

of the younger. Find the age of each. 

 ܱ ൌ 3ܻ 

ݔ2     െ 5 ൌ 3ሺݔ െ 5ሻ 

ݔ2     െ 5 ൌ ݔ3 െ 15 

   െ2ݔ        െ  ݔ2

             െ5 ൌ ݔ െ 15 

          15          15 

              10 ൌ :ݎ݈ܱ݁݀   ݔ 20, :ݎ݁݃݊ݑܻ 10 

 

 Now -4 

C x x-4 

G 16-x 12-x 

 Now +t 

A 34 34+t 

B 4 4+t 

 Now -t 

O 52 52-t 

P 16 16-t 

 Now -5 

O 2x 2x-5 

Y x x-5 
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19) Marge is twice as old as Consuelo. The sum of their ages seven years ago was 13. How old are they 

now? 

ܯ   ܥ ൌ 13 

 ሺ2ݔ െ 7ሻ  ሺݔ െ 7ሻ ൌ 13 

ݔ3         െ 14 ൌ 13 

               14    14 

     
ଷ௫

ଷ
ൌ

ଶ

ଷ
 

ݔ       ൌ :݁݃ݎܽܯ  9 18, :݈݁ݑݏ݊ܥ 9  

 

21)  A silver coin is 28 years older than a bronze coin. In 6 years, the silver coin will be twice as old as 

the bronze coin. Find the present age of each coin.  

 ܵ ൌ  ܤ2

 ሺݔ  34ሻ ൌ 2ሺݔ  6ሻ 

ݔ      34 ൌ ݔ2  12 

   െݔ            െ  ݔ

             34 ൌ ݔ  12 

           െ12        െ 12 

             22 ൌ :ݎ݁ݒ݈݅ܵ   ݔ 50, :݁ݖ݊ݎܾ 22 

   

23) A limestone statue is 56 years older than a marble statue. In 12 years, the limestone will be three 

times as old as the marble statue. Find the present age of the statues.   

ܮ  ൌ  ܯ3

    ሺݔ  68ሻ ൌ 3ሺݔ  12ሻ 

ݔ        68 ൌ ݔ3  36 

    െݔ             െ  ݔ

               68 ൌ ݔ2  36 

           െ36          െ 36 

               
ଷଶ

ଶ
ൌ

ଶ௫

ଶ
 

              16 ൌ :݁݊ݐݏ݁݉݅ܮ   ݔ 72, :݈ܾ݁ݎܽܯ 16 

  

25)  Brandon is 9 years older than Ronda. In four years the sum of their ages will be 91. How old are 

they now?  

ܤ   ܴ ൌ 91 

 ሺݔ  13ሻ  ሺݔ  4ሻ ൌ 91 

ݔ2          17 ൌ 91 

                െ17 െ 17 

      
ଶ௫

ଶ
ൌ

ସ

ଶ
 

ݔ        ൌ :݊݀݊ܽݎܤ 37 46, :ܴܽ݀݊ 37 

   

 

 

 Now -7 

M 2x 2x-7 

C x x-7 

 Now +6 

S x+28 x+34 

B x x+6 

 Now +12 

L x+56 x+68 

M x x+12 

 Now +4 

B x+9 x+13 

R x x+4 
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27) A father is three times as old as his son, and his daughter is 3 years younger than the son. If the 

sum of their ages 3 years ago was 63 years, find the present age of the father.   

ܨ   ܵ  ܦ  63 

 ሺ3ݔ െ 3ሻ  ሺݔ െ 3ሻ  ሺݔ െ 6ሻ ൌ 63 

ݔ5               െ 12 ൌ 63 

       12    12 

            
ହ௫

ହ
ൌ

ହ

ହ
 

ݔ              ൌ 15 

:ݎ݄݁ݐܽܨ    45, ݊ܵ ൌ 15, :ݎ݁ݐ݄݃ݑܽܦ 12 

 

29) The sum of the ages of two ships is 12 years. Two years ago, the age of the older ship was three 

times the age of the newer ship. Find the present age of each ship.   

 ܱ ൌ 3ܻ 

   ሺݔ െ 2ሻ ൌ 3ሺ10 െ  ሻݔ

ݔ       െ 2 ൌ 30 െ  ݔ

    ݔ                     ݔ

ݔ2      െ 2 ൌ 30 

            2     2  

             
ସ௫

ସ
ൌ

ଷଶ

ସ
 

ݔ               ൌ 8   8  &   4 

 

31) Ann is eighteen years older than her son. One year ago, she was three times as old as her son. 

How old are they now?   

ܣ  ൌ 3ܵ 

   ሺݔ  17ሻ ൌ 3ሺݔ െ 1ሻ 

ݔ       17 ൌ ݔ3 െ 3 

   െݔ            െ  ݔ

               17 ൌ ݔ2 െ 3 

             3              3 

                 
ଶ

ଶ
ൌ

ଶ௫

ଶ
 

    10 ൌ :݊݊ܣ   ݔ 28, :݊ܵ 10 

 

 

 

 

 

 

 

 

 

 Now -3 

F 3x 3x-3 

S x x-3 

D x-3 x-6 

 Now -2 

O x x-2 

Y 12-x 10-x 

 Now -1 

A x+18 x+17 

S x x-1 
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33) A mosaic is 74 years older than the engraving. Thirty years ago, the mosaic was three times as old 

as the engraving. Find the present age of each.   

ܯ  ൌ  ܧ3

  ሺݔ  44ሻ ൌ 3ሺݔ െ 30ሻ 

ݔ        44 ൌ ݔ3 െ 90 

    െݔ            െ  ݔ

               44 ൌ ݔ2 െ 90 

            90           90 

               
ଵଷସ

ଶ
ൌ

ଶ௫

ଶ
 

               67 ൌ :ܿ݅ܽݏܯ   ݔ 141, :݃݊݅ݒܽݎ݃݊ܧ 67 

   

35) A wool tapestry is 32 years older than a linen tapestry. Twenty years ago, the wool tapestry was 

twice as old as the linen tapestry. Find the present age of each.   

 ܹ ൌ  ܮ2

   ሺݔ  12ሻ ൌ 2ሺݔ െ 20ሻ 

ݔ       12 ൌ ݔ2 െ 20 

   െݔ            െ  ݔ

               12 ൌ ݔ െ 20 

            20         20 

                32 ൌ :݈ܹ   ݔ 84, :݊݁݊݅ܮ 52   

 

37) Nicole is 26 years old. Emma is 2 years old. In how many years will Nicole be triple Emma’s age?   

 ܰ ൌ  ܧ3

    ሺ26  ሻݐ ൌ 3ሺ2   ሻݐ

      26  ݐ ൌ 6   ݐ3

             െݐ          െ  ݐ

              26 ൌ 6   ݐ2

            െ6  െ 6 

              
ଶ

ଶ
ൌ

ଶ௧

ଶ
   

             10 ൌ  ݐ

 

39) Mike is 4 years older than Ron. In two years, the sum of their ages will be 84. How old are they 

now?   

ܯ   ܴ ൌ 84 

 ሺݔ  6ሻ  ሺݔ  2ሻ ൌ 84 

ݔ2        8 ൌ 84 

              െ8   െ 8 

     
ଶ௫

ଶ
ൌ



ଶ
 

ݔ      ൌ :݁݇݅ܯ  38 42, :ܴ݊ 38 

   

 

 Now -30 

M x+74 x+44 

E x x-30 

 Now -20 

W x+32 x+12 

L x x-20 

 Now +t 

N 26 26+t 

E 2 2+t 

 Now +2 

M x+4 x+6 

R x x+2 
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1.10

1) A is 60 miles from B. An automobile at A starts for B at the rate of 20 miles an hour at the same 

time that an automobile at B starts for A at the rate of 25 miles an hour. How long will it be before 

the automobiles meet? 

ݐ20   ݐ25 ൌ 60 

  
ସହ௧

ସହ
ൌ



ସହ
 

ݐ    ൌ  ݎ݄ 1.33

 

3) Two trains travel toward each other from points which are 195 miles apart. They travel at rate of 

25 and 40 miles an hour respectively. If they start at the same time, how soon will they meet? 

ݐ25   ݐ40 ൌ 195 

   
ହ௧

ହ
ൌ

ଵଽହ

ହ
 

ݐ    ൌ  ݎ݄ 3

 

5) A passenger and a freight train start toward each other at the same time from two points 300 

miles apart. If the rate of the passenger train exceeds the rate of the freight train by 15 miles per 

hour, and they meet after 4 hours, what must the rate of each be? 

ݎ4   ݎ4  60 ൌ 300 

ݎ8             60 ൌ 300 

     െ60  െ 60     

              
଼

଼
ൌ

ଶସ

଼
 

ݎ                 ൌ :ݎ݁݃݊݁ݏݏܽܲ  30 ,݄݉ 45 :ݐ݄݃݅݁ݎܨ  ݄݉ 30

 

7) A man having ten hours at his disposal made an excursion, riding out at the rate of 10 miles an 

hour and returning on foot, at the rate of 3 miles an hour. Find the distance he rode. 

ݐ10    ൌ 30 െ  ݐ3

 3ݐ              ݐ3

   
ଵଷ௧

ଵଷ
ൌ

ଷ

ଵଷ
 

ݐ              ൌ
ଷ

ଵଷ
 

            ݀ ൌ 10 ቀଷ

ଵଷ
ቁ ൌ

ଷ

ଵଷ
݉݅ 

 

9) A boy rides away from home in an automobile at the rate of 28 miles an hour and walks back at 

the rate of 4 miles an hour. The round trip requires 2 hours. How far does he ride? 

ݐ28    ൌ 8 െ  ݐ4

 4ݐ           ݐ4

  
ଷଶ௧

ଷଶ
ൌ

଼

ଷଶ
 

ݐ        ൌ .25 

      ݀ ൌ 28ሺ. 25ሻ ൌ 7 ݉݅. 
 

 r t d 

A 20 t 20t 

B 25 t 25t 

 r t d 

 25 t 25t 

 40 t 40t 

 r t d 

P r+15 4 4r+60 

F r 4 4r 

 r t D 

r 10 t 10t 

w 3 10-t 30-3t 

 r t d 

r 28 t 28t 

w 4 2-t 8-4t 
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11) A family drove to a resort at an average speed of 30 mph and later returned over the same road at 

an average speed of 50 mph. Find the distance to the resort if the total driving time was 8 hours. 

ݐ30    ൌ 400 െ  ݐ50

 50ݐ              ݐ50

     
଼௧

଼
ൌ

ସ

଼
 

ݐ     ൌ 5 

    ݀ ൌ 30ሺ5ሻ ൌ 150 ݉݅. 
 

13) A, who travels 4 miles an hour starts from a certain place 2 hours in advance of B, who travels 5 

miles an hour in the same direction. How many hours must B travel to overtake A? 

ݐ4     8 ൌ  ݐ5

 െ4ݐ        െ  ݐ4

ݎ8݄          ൌ   ݐ

 

15) A motorboat leaves a harbor and travels at an average speed of 8 mph toward a small island. Two 

hours later a cabin cruiser leaves the same harbor and travels at an average speed of 16 mph 

toward the same island. In how many hours after the cabin cruiser leaves will the cabin cruiser be 

alongside the motorboat?  

ݐ8     16 ൌ  ݐ16

 െ8ݐ            െ  ݐ8

             
ଵ

଼
ൌ

଼௧

଼
 

ݎ2݄     ൌ  ݐ

 

17) A car traveling at 48 mph overtakes a cyclist who, riding at 12 mph, has had a 3 hour head start. 

How far from the starting point does the car overtake the cyclist? 

ݐ48     ൌ ݐ12  36 

 െ12ݐ െ  ݐ12

      
ଷ௧

ଷ
ൌ

ଷ

ଷ
 

ݐ     ൌ 1 

    ݀ ൌ 48ሺ1ሻ ൌ 48 ݉݅. 
 

19) Two men are traveling in opposite directions at the rate of 20 and 30 miles an hour at the same 

time and from the same place. In how many hours will they be 300 miles apart? 

ݐ20    ݐ30 ൌ 300 

 
ହ௧

ହ
ൌ

ଷ

ହ
 

ݐ     ൌ  ݎ݄ 6

 

    

 

 r t d 

T 30 t 30t 

R 50 8-t 400-50t 

 r t D 

A 4 t+2 4t+8 

B 5 t 5t 

 r t d 

M 8 t+2 8t+16 

C 16 t 16t 

 r t d 

Car 48 t 48t 

Cy 12 t+3 12t+36 

 r t d 

 20 t 20t 

 30 t 30t 

   300 
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21) A motorboat leaves a harbor and travels at an average speed of 18 mph to an island. The average 

speed on the return trip was 12 mph. How far was the island from the harbor if the total trip took 

5 h?  

ݐ18    ൌ 60 െ  ݐ12

 12ݐ           ݐ12

     
ଷ௧

ଷ
ൌ



ଷ
 

ݐ     ൌ 2 

    ݀ ൌ 18ሺ2ሻ ൌ 36 ݉݅ 

   

23) A jet plane traveling at 570 mph overtakes a propeller-driven plane that has had a 2 h head start. 

The propeller-driven plane is traveling at 190 mph. How far from the starting point does the jet 

overtake the propeller-driven plane? 

ݐ570    ൌ ݐ190  380 

 െ190ݐ െ  ݐ190

      
ଷ଼௧

ଷ଼
ൌ

ଷ଼

ଷ଼
 

ݐ           ൌ 1 

          ݀ ൌ 570ሺ1ሻ ൌ 570 ݉݅.   
 

25) As part of flight training, a student pilot was required to fly to an airport and then return. The 

average speed on the way to the airport was 100 mph, and the average speed returning was 150 

mph. Find the distance between the two airports if the total flight time was 5 h.  

ݐ100    ൌ 750 െ  ݐ150

 150ݐ              ݐ150

      
ଶହ௧

ଶହ
ൌ

ହ

ଶହ
 

ݐ             ൌ 3 

            ݀ ൌ 100ሺ3ሻ ൌ 300 ݉݅.   
 

27) A car traveling at 56 mph overtakes a cyclist who, riding at 14 mph, has had a 3 h head start. How 

far from the starting point does the car overtake the cyclist? 

ݐ56    ൌ ݐ14  42 

 െ14ݐ െ  ݐ14

     
ସଶ௧

ସଶ
ൌ

ସଶ

ସଶ
 

ݐ     ൌ 1 

    ݀ ൌ 56ሺ1ሻ ൌ 56 ݉݅ 

   

 

 

 

 

 

 r t d 

T 18 t 18t 

R 12 5-t 60-12t 

 r t d 

J 570 t 570t 

P 190 t+2 190t+380 

 r t d 

T 100 t 100t 

R 150 5-t 750-150t 

 r t d 

Car 56 t 56t 

Cy 14 t+3 14t+42 
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29) A bus traveling at a rate of 60 mph overtakes a car traveling at a rate of 45 mph. If the car had a 1 

h head start, how far from the starting point does the bus overtake the car? 

ݐ60    ൌ ݐ45  45 

 െ45ݐ െ  ݐ45

     
ଵହ௧

ଵହ
ൌ

ସହ

ଵହ
 

ݐ     ൌ 3 

    ݀ ൌ 60ሺ3ሻ ൌ 180 ݉݅. 
 

31) A truck leaves a depot at 11 A.M. and travels at a speed of 45 mph. At noon, a van leaves the 

same place and travels the same route at a speed of 65 mph. At what time does the van overtake 

the truck? 

ݐ45    45 ൌ  ݐ65

 െ45ݐ         െ  ݐ45

               
ସହ

ଶ
ൌ

ଶ௧

ଶ
 

     2.25 ൌ  ݐ

    2.25 ൌ  .15݉݅݊ ݎ݄ 2
    12: ݉00  2: 15 ൌ 2:  ݉15

 

33) Three campers left their campsite by canoe and paddled downstream at an average rate of 10 

mph. They then turned around and paddled back upstream at an average rate of 5 mph to return 

to their campsite. How long did it take the campers to canoe downstream if the total trip took 1 

hr?    

ݐ10    ൌ 5 െ  ݐ5

 5ݐ           ݐ5

  
ଵହ௧

ଵହ
ൌ

ହ

ଵହ
 

ݐ         ൌ
ଵ

ଷ
ݎ݄  ൌ 20 ݉݅݊. 

   

35) A student walks and jogs to college each day. The student averages 5 km/hr walking and 9 km/hr 

jogging. The distance from home to college is 8 km, and the student makes the trip in one hour. 

How far does the student jog? 

ݐ5    9 െ ݐ9 ൌ 8 

        െ4ݐ  9 ൌ 8 

                െ9   െ 9 

   െ
ସ௧

ିସ
ൌ െ

ଵ

ିସ
 

ݐ             ൌ .25 

    ݀ ൌ 9 െ 9ሺ. 25ሻ ൌ 9 െ 2.25 ൌ 6.75 ݉݅ 

  

 

 

 r t d 

B 60 t 60t 

C 45 t+1 45t+45 

 r t d 

T 45 t+1 45t+45 

V 65 t 65t 

 r t d 

d 10 t 10t 

v 5 1-t 5-5t 

 r t d 

W 5 t 5t 

J 9 1-t 9-9t 

   8 



39 
 

37) On a 220 mi trip, a car traveled at an average speed of 50 mph and then reduced its average 

speed to 35 mph for the remainder of the trip. The trip took a total of 5 h. How long did the car 

travel at each speed? 

ݐ50   175 െ ݐ35 ൌ 220 

ݐ15    175 ൌ 220 

          െ175 െ 175 

  
ଵହ௧

ଵହ
ൌ

ସହ

ଵହ
 

ݐ                 ൌ 3 

,݄݉ 50 @ ݎ3݄       ݄݉ 35 @ ݎ݄ 2

 

 

 

 

 

  

 r t d 

F 50 t 50t 

S 35 5-t 175-35t 

   220 
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Chapter 2: Graphing 
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2.1 

,ሺ4ܤ (1 െ3ሻ, ,ሺ1ܥ 2ሻ, ,ሺെ1ܦ 4ሻ, ,ሺെ5ܧ 0ሻ, ,ሺ2ܨ െ3ሻ, ,ሺ1ܩ 3ሻ, ,ሺെ1ܪ െ4ሻ, ,ሺെ2ܫ െ1ሻ, ,ሺ0ܬ 2ሻ, ,ሺെ4ܭ 3ሻ 

 

ݕ (3 ൌ െ
ଵ

ସ
ݔ െ 3 

ݔ ݐ݈݁  ൌ െ4 

ݕ  ൌ െ
ଵ

ସ
ሺെ4ሻ െ 3 

     ൌ 1 െ 3 
     ൌ  െ2 
ݔ ݐ݈݁  ൌ 0 

ݕ  ൌ െ
ଵ

ସ
ሺ0ሻ െ 3 

     ൌ 0 െ 3 
     ൌ െ3     
ݔ ݐ݈݁  ൌ 4 

ݕ  ൌ െ
ଵ

ସ
ሺ4ሻ െ 3 

     ൌ  െ1 െ 3 
     ൌ െ4 

 
 
 
 
 ݕ      ݔ            
         െ4  െ 2 
            0  െ 3   
            4  െ 4 

 

 

ݕ (5 ൌ െ
ହ

ସ
ݔ െ 4  

ݔ ݐ݈݁  ൌ െ4 

ݕ  ൌ െ
ହ

ସ
ሺെ4ሻ െ 4 

     ൌ 5 െ 4 
     ൌ 1 
ݔ ݐ݈݁  ൌ 0 

ݕ  ൌ െ
ହ

ସ
ሺ0ሻ െ 4 

     ൌ 0 െ 4 
     ൌ െ4 
ݔ ݐ݈݁  ൌ 4 

ݕ  ൌ െ
ହ

ସ
ሺ4ሻ െ 4 

     ൌ െ5 െ 4 
     ൌ െ9 
 

 
 
 
 
 ݕ      ݔ            
         െ4      1 
            0   െ 4   
            4   െ 9 
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ݕ (7 ൌ െ4ݔ  2  

ݔ ݐ݈݁  ൌ െ1 
ݕ  ൌ െ4ሺെ1ሻ  2  
     ൌ 4  2 
     ൌ 6 
ݔ ݐ݈݁  ൌ 0 
ݕ  ൌ െ4ሺ0ሻ  2  
     ൌ 0  2 
     ൌ 2 
ݔ ݐ݈݁  ൌ 1 
ݕ  ൌ െ4ሺ1ሻ  2  
     ൌ െ4  2 
     ൌ െ2 

 
 
 
 
 ݕ      ݔ            
         െ1        6 
            0        2   
            1   െ 2 

 

   

ݕ  (9 ൌ
ଷ

ଶ
ݔ െ 5 

ݔ ݐ݈݁  ൌ െ2 

ݕ  ൌ
ଷ

ଶ
ሺെ2ሻ െ 5 

     ൌ െ3 െ 5 
     ൌ െ8 
ݔ ݐ݈݁  ൌ 0 

ݕ  ൌ
ଷ

ଶ
ሺ0ሻ െ 5 

     ൌ 0 െ 5 
     ൌ െ5 
ݔ ݐ݈݁  ൌ 2 

ݕ  ൌ
ଷ

ଶ
ሺ2ሻ െ 5 

     ൌ 3 െ 5 
     ൌ െ2 

 
 
 ݕ      ݔ            
         െ2   െ 8 
            0   െ 5   
            2   െ 2 

 

 

ݕ (11 ൌ െ
ସ

ହ
ݔ െ 3  

ݔ ݐ݈݁  ൌ െ5 

ݕ  ൌ െ
ସ

ହ
ሺെ5ሻ െ 3  

     ൌ 4 െ 3 
     ൌ 1 
ݔ ݐ݈݁  ൌ 0 

ݕ  ൌ െ
ସ

ହ
ሺ0ሻ െ 3  

     ൌ 0 െ 3 
     ൌ െ3 
ݔ ݐ݈݁  ൌ 5 

ݕ  ൌ െ
ସ

ହ
ሺ5ሻ െ 3  

     ൌ െ4 െ 3 
     ൌ െ7 

 
 
 
 ݕ      ݔ            
         െ5        1 
            0   െ 3   
            5   െ 7 
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ݔ     (13  ݕ5 ൌ െ15 

െݔ                 െݔ 

 
ହ௬

ହ
ൌ

ି௫

ହ
െ

ଵହ

ହ
 

ݕ  ൌ െ
ଵ

ହ
ݔ െ 3  

ݔ ݐ݈݁  ൌ െ5 

ݕ  ൌ െ
ଵ

ହ
ሺെ5ሻ െ 3  

     ൌ 1 െ 3 
     ൌ െ2 
ݔ ݐ݈݁  ൌ 0 

ݕ  ൌ െ
ଵ

ହ
ሺ0ሻ െ 3  

     ൌ 0 െ 3 
     ൌ െ3 
ݔ ݐ݈݁  ൌ 5 

ݕ  ൌ െ
ଵ

ହ
ሺ5ሻ െ 3  

     ൌ െ1 െ 3 
     െ4 

ݔ           ݕ
         െ5 െ 2 
            0   െ 3   
            5   െ 4 

 

  
 

ݔ4     (15  ݕ ൌ 5  

 െ4ݔ         െ  ݔ4

ݕ  ൌ െ4ݔ  5 

ݔ ݐ݈݁  ൌ െ1 
ݕ  ൌ െ4ሺെ1ሻ  5 
     ൌ 4  5     
     ൌ 9 
ݔ ݐ݈݁  ൌ 0 
ݕ  ൌ െ4ሺ0ሻ  5 
     ൌ 0  5 
     ൌ 5 
ݔ ݐ݈݁  ൌ 1 
ݕ  ൌ െ4ሺ1ሻ  5 
     ൌ െ4  5 

ݔ           ݕ
         െ1 9 
            0        5 
            1        1 

 

     ൌ 1 
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ݔ2     (17 െ ݕ ൌ 2 

 െ2ݔ          െ  ݔ2

           
ି௬

ିଵ
ൌ

ିଶ௫

ିଵ


ଶ

ିଵ
 

ݕ  ൌ ݔ2 െ 2 

ݔ ݐ݈݁  ൌ െ1 
ݕ  ൌ 2ሺെ1ሻ െ 2 
     ൌ െ2 െ 2 
     ൌ െ4 
ݔ ݐ݈݁  ൌ 0 
ݕ  ൌ 2ሺ0ሻ െ 2 
     ൌ 0 െ 2 
     ൌ െ2 
ݔ ݐ݈݁  ൌ 1 
ݕ  ൌ 2ሺ1ሻ െ 2 
     ൌ 2 െ 2 
     ൌ 0 

ݔ           ݕ
         െ1 െ 4 
            0   െ 2   
            1        0 

 

   
ݔ     (19  ݕ ൌ െ1 

 െݔ             െݔ 

ݕ  ൌ െݔ െ 1 

ݔ ݐ݈݁  ൌ െ1 
ݕ  ൌ െሺെ1ሻ െ 1 
     ൌ 1 െ 1 
     ൌ 0 
ݔ ݐ݈݁  ൌ 0 
ݕ  ൌ െሺ0ሻ െ 1 
     ൌ 0 െ 1 
     ൌ െ1 
ݔ ݐ݈݁  ൌ 1 
ݕ  ൌ െሺ1ሻ െ 1 
     ൌ െ1 െ 1 
     ൌ െ2 

 
ݔ             ݕ
         െ1   െ 0 
            0   െ 1   
            1   െ 2 

 

  

ݔ     (21 െ ݕ ൌ െ3 

 െݔ           െ   ݔ

 
ି௬

ିଵ
ൌ

ି௫

ିଵ
െ

ଷ

ିଵ
 

ݕ  ൌ ݔ  3 

ݔ ݐ݈݁  ൌ െ1 
ݕ  ൌ ሺെ1ሻ  3 
     ൌ െ1  3 

 
ݔ             ݕ
        െ1 2
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     ൌ 2 
ݔ ݐ݈݁  ൌ 0 
ݕ  ൌ ሺ0ሻ  3 
     ൌ 3 
ݔ ݐ݈݁  ൌ 1 
ݕ  ൌ ሺ1ሻ  3 
     ൌ 4 

         0 3
           1 4 

2.2 

1)   

 

 

 

 

 

 

 

 

 

 ݉ ൌ


ସ
ൌ

ଷ

ଶ
 

  

3)    

 

 

 

 

 

 

 

 

 

 ݉ ൌ
ଵ


ൌ  ݂݀݁݊݅݁݀݊ݑ

 

5)   

 

 

 

 

 

 

 

 

 

 ݉ ൌ
ହ


 

 

 

 

 

 

 

7)   

 

 

 

 

 

 

 

 

 

 ݉ ൌ െ
ଶ

ଶ
ൌ െ1 

  

9)    

 

 

 

 

 

 

 

 

 

 ݉ ൌ െ
ଵ

ଵ
ൌ െ1 

 

11) ሺെ2, 10ሻ, ሺെ2, െ15ሻ 

 ݉ ൌ
ିଵହିଵ

ିଶିሺିଶሻ
ൌ

ିଶହ


ൌ 

 ݂݀݁݊݅݁݀݊ݑ 

 

13) ሺെ15, 10ሻ, 16, െ7ሻ 

 ݉ ൌ
ିିଵ

ଵିሺିଵହሻ
ൌ

ିଵ

ଷଵ
 

 

15) ሺ10, 18ሻ, ሺെ11, െ10ሻ 

 ݉ ൌ
ିଵିଵ଼

ିଵଵିଵ
ൌ

ିଶ଼

ିଶଵ
ൌ

4/3  
 

17) ሺെ16, െ14ሻ, ሺ11, െ14ሻ 

 ݉ ൌ
ିଵସିሺିଵସሻ

ଵଵିሺିଵሻ
ൌ



ଶ
ൌ 0 

 

 

 

19) ሺെ4, 14ሻ, ሺെ16, 8ሻ 

 ݉ ൌ
଼ିଵସ

ିଵିሺିସሻ
ൌ

ି

ିଵଶ
ൌ

ଵ

ଶ
 

 

21) ሺ12, െ19ሻ, ሺ6, 14ሻ 

 ݉ ൌ
ଵସିሺିଵଽሻ

ିଵଶ
ൌ

ଷଷ

ି
ൌ

ଵଵ

ିଶ
 

 

23) ሺെ5, െ10ሻ, ሺെ5, 20ሻ 

݉ ൌ
20— 10
െ5— 5

ൌ
30
0

ൌ 

 ݂݀݁݊݅݁݀݊ݑ

 

25) ሺെ17, 19ሻ, ሺ10, െ7ሻ 

 ݉ ൌ
ିିଵଽ

ଵିሺିଵሻ
ൌ െ

ଶ

ଶ
 

 

27) ሺ7, െ14ሻ, ሺെ8, െ9ሻ 

 ݉ ൌ
ିଽିሺିଵସሻ

ି଼ି
ൌ

ହ

ିଵହ
ൌ

െ
ଵ

ଷ
 

 

6 

4 

1 

5 

6 

2
2

1 
1 
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29) ሺെ5, 7ሻ, ሺെ18, 14ሻ 

 ݉ ൌ
ଵସି

ିଵ଼ିሺିହሻ
ൌ



ିଵଷ
 

 

31)  ሺ2, 6ሻ ܽ݊݀ ሺݔ, 2ሻ; ݈݁ݏ
ସ


 

          
ସ


ൌ

ଶି

௫ିଶ
 

 
ሺ௫ିଶሻ

ଵ

ସ


ൌ

ିସ

௫ିଶ

ሺ௫ିଶሻ

ଵ
 

      
ସ


ሺݔ െ 2ሻ ൌ െ4 

 ሺ7ሻ ቀସ


ݔ െ

଼


ቁ ൌ െ4ሺ7ሻ 

ݔ4  െ 8 ൌ െ28 

       8       8 

          
ସ௫

ସ
ൌ െ

ଶ

ସ
 

ݔ            ൌ െ5 

 

 

 

 

 

 

 

 

33) ሺെ3, െ2ሻ ܽ݊݀ ሺݔ, 6ሻ; ݈݁ݏ ൌ െ
଼

ହ
 

                      െ
଼

ହ
ൌ

ିሺିଶሻ

௫ିሺିଷሻ
 

         ሺݔ  3ሻ ି଼

ହ
ൌ

଼

௫ାଷ
 ሺݔ  3ሻ  

       െ
଼

ହ
ሺݔ  3ሻ ൌ 8 

  5 ቀെ
଼

ହ
ݔ െ

ଶସ

ହ
ቁ ൌ 8ሺ5ሻ 

         െ8ݔ െ 24 ൌ 40 

                   24  24 

                    െ
଼௫

ି଼
ൌ

ସ

ି଼
 

ݔ                          ൌ െ8 

 

35) ሺെ8, ,ሻ ܽ݊݀ ሺെ1ݕ 1ሻ; ݈݁ݏ ൌ



 

        



ൌ

ଵି௬

ିଵିሺି଼ሻ
 

 ሺ7ሻ 


ൌ

ଵି௬


 ሺ7ሻ 

       6 ൌ 1 െ  ݕ

    െ1 െ 1 

     
ହ

ିଵ
ൌ

ି௬

ିଵ
 

    െ5 ൌ  ݕ

 

 

 

37) ሺݔ, െ7ሻܽ݊݀ ሺെ9, െ9ሻ; ݈݁ݏ ൌ
ଶ

ହ
 

                         
ଶ

ହ
ൌ

ିଽିሺିሻ

ିଽି௫
 

       ሺെ9 െ ሻݔ ଶ

ହ
ൌ

ିଶ

ିଽି௫
 ሺെ9 െ  ሻݔ

       
ଶ

ହ
ሺെ9 െ ሻݔ ൌ െ2 

 5 ቀെ
ଵ଼

ହ
െ

ଶ

ହ
ቁݔ ൌ ሺെ2ሻ5 

         െ18 െ ݔ2 ൌ െ10 

         18               18 

                     
ିଶ௫

ିଶ
ൌ

଼

ିଶ
 

ݔ                         ൌ െ4 

 

39)   ሺݔ, 5ሻ ܽ݊݀ ሺ8, 0ሻ; ݈݁ݏ ൌ െ
ହ


 

                 െ
ହ


ൌ

ିହ

଼ି௫
 

  ሺ8 െ ሻݔ െ
ହ


ൌ

ିହ

଼ି௫
 ሺ8 െ  ሻݔ

   െ
ହ


ሺ8 െ ሻݔ ൌ െ5 

 6ሺെ
ଶ

ଷ


ହ


ݔ ൌ ሺെ5ሻ6 

     െ40  ݔ5 ൌ െ30 

     40               40 

                   
ହ௫

ହ
ൌ

ଵ

ହ
 

ݔ                     ൌ 2 

2.3 

 

݈݁ݏ (1 ൌ ݕ  2 െ ݐ݁ܿݎ݁ݐ݊݅ ൌ 5 

ݕ  ൌ ݔ݉  ܾ 

ݕ  ൌ ݔ2  5 

 

݈݁ݏ (3 ൌ ݕ  1 െ ݐ݁ܿݎ݁ݐ݊݅ ൌ െ4 

ݕ  ൌ ݔ݉  ܾ 

ݕ  ൌ ݔ െ 4 

 

݈݁ݏ (5 ൌ െ
ଷ

ସ
ݕ   െ ݐ݁ܿݎ݁ݐ݊݅ ൌ െ1 

ݕ  ൌ ݔ݉  ܾ 

ݕ  ൌ െ
ଷ

ସ
ݔ െ 1 

 

݈݁ݏ (7 ൌ
ଵ

ଷ
ݕ   െ ݐ݁ܿݎ݁ݐ݊݅ ൌ 1 

ݕ  ൌ
ଵ

ଷ
ݔ  1 
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9)   

 

 

 

 

 

 

 

 

 

ݕ  ൌ ݔ݉  ܾ 

ݕ  ൌ െݔ  5   

 

 

 

 

 

 

 

11)    

 

 

 

 

 

 

 

 

 

ݕ  ൌ ݔ݉  ܾ 

ݕ  ൌ ݔ െ 1 

 

13)    

 

 

 

 

 

 

 

 

 

 

ݕ  ൌ ݔ݉  ܾ 

ݕ  ൌ െ4ݔ 

 

ݔ     (15  ݕ10 ൌ െ37 

 െݔ                   െ  ݔ

             
ଵ௬

ଵ
ൌ

ି௫

ଵ
െ

ଷ

ଵ
 

ݕ                 ൌ െ
ଵ

ଵ
ݔ െ

ଷ

ଵ
 

  

ݔ2     (17  ݕ ൌ െ1 

 െ2ݔ            െ  ݔ2

ݕ               ൌ െ2ݔ െ 1 

 

ݔ7    (19 െ ݕ3 ൌ 24  

 െ7ݔ              െ  ݔ7

            
ିଷ௬

ିଷ
ൌ

ି௫

ିଷ


ଶସ

ିଷ
 

ݕ                 ൌ


ଷ
ݔ െ 8 

 

 

 

ݔ (21 ൌ െ8 

 

ݕ  (23 െ 4 ൌ െሺݔ  5ሻ 

ݕ  െ 4 ൌ െݔ െ 5 

     4             4 

ݕ         ൌ െݔ െ 1 

 

ݕ  (25 െ 4 ൌ 4ሺݔ െ 1ሻ 

ݕ  െ 4 ൌ ݔ4 െ 4 

     4            4 

ݕ         ൌ  ݔ4

 

ݕ  (27  5 ൌ െ4ሺݔ െ 2ሻ 

ݕ   5 ൌ െ4ݔ  8 

     െ 5               െ 5 

ݕ          ൌ െ4ݔ  3 

 

ݕ  (29  1 ൌ െ
ଵ

ଶ
ሺݔ െ 4ሻ 

ݕ   1 ൌ െ
ଵ

ଶ
ݔ  2 

     െ 1               െ 1 

ݕ         ൌ െ
ଵ

ଶ
ݔ  1 

ܾ ൌ 5 

݉ ൌ
െ5
5

ൌ െ1  

5 

െ5 

     1 
1 

 ݉ ൌ
ଵ

ଵ
ൌ 1 

 ܾ ൌ െ1 

 ݉ ൌ
ିସ

ଵ
ൌ െ4 

 ܾ ൌ 0 

4 
 
 
     1 
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ݕ   (31 ൌ
ଵ

ଷ
ݔ  4 

  ݉ ൌ
ଵ

ଷ
, ܾ ൌ 4 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

ݕ  (33 ൌ


ହ
ݔ െ 5 

 ݉ ൌ


ହ
, ܾ ൌ െ5 

 

 

   

 

 

 

 

 

 

 

 

ݕ   (35 ൌ
ଷ

ଶ
 ݔ

  ݉ ൌ
ଷ

ଶ
, ܾ ൌ 0 

 

 

 

 

 

 

 

 

 

 

 

ݔ     (37 െ ݕ  3 ൌ 0 

 െݔ        െ 3   െ ݔ െ 3 

  
ି௬

ିଵ
ൌ

ି௫

ିଵ
െ

ଷ

ିଵ
 

ݕ  ൌ ݔ  3 

  ݉ ൌ 1, ܾ ൌ 3 

 

 

 

 

 

 

 

 

 

  

 

39) െݕ െ 4  ݔ3 ൌ 0 

        4 െ െ    ݔ3 ݔ3  4 

                    
ି௬

ିଵ
ൌ

ିଷ௫

ିଵ


ସ

ିଵ
 

ݕ   ൌ ݔ3 െ 4 

 ݉ ൌ 3, ܾ ൌ െ4 

 

 

   

 

 

 

 

 

 

 

 

41)   
ିଷ௬

ିଷ
ൌ

ିହ௫

ିଷ


ଽ

ିଷ
 

ݕ    ൌ
ହ

ଷ
ݔ െ 3 

ܾ ൌ 4 

1 
3 

              5 
 
 
6 

ܾ ൌ െ5 

ܾ ൌ 0 

     2 
 
3 

ܾ ൌ 3 

1 
1 

     1 
 
3 

ܾ ൌ െ4 
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  ݉ ൌ
ହ

ଷ
, ܾ ൌ െ3 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

2.4 

,ሺ2 ݄݃ݑݎ݄ܶ (1 3ሻ, ݈݁ݏ ൌ  ݂݀݁݊݅݁݀݊ݑ

ݔ  ൌ 2 

 

,ሺ2 ݄݃ݑݎ݄ܶ (3 2ሻ, ݈݁ݏ ൌ
ଵ

ଶ
 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 2 ൌ
ଵ

ଶ
ሺݔ െ 2ሻ 

 

,ሺെ1 ݄݃ݑݎ݄ܶ (5 െ5ሻ, ݈݁ݏ ൌ 9 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   5 ൌ 9ሺݔ  1ሻ 

 

,ሺെ4 ݄݃ݑݎ݄ܶ (7 1ሻ, ݈݁ݏ ൌ
ଷ

ସ
 

ݕ   െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   െ 1 ൌ
ଷ

ସ
ሺݔ  4ሻ 

 

,ሺ0 ݄݃ݑݎ݄ܶ (9 െ2ሻ, ݈݁ݏ ൌ െ3 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   2 ൌ െ3ሺݔ െ 0ሻ 

ݕ   2 ൌ െ3ݔ 

 

,ሺ0 ݄݃ݑݎ݄ܶ (11 െ5ሻ, ݈݁ݏ ൌ െ
ଵ

ସ
 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   5 ൌ െ
ଵ

ସ
ሺݔ െ 0ሻ 

ݕ   5 ൌ െ
ଵ

ସ
 ݔ

 

,ሺെ5 ݄݃ݑݎ݄ܶ (13 െ3ሻ, ݈݁ݏ ൌ
ଵ

ହ
 

ݕ   െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   3 ൌ
ଵ

ହ
ሺݔ  5ሻ 

 

,ሺെ1,4ሻ ݄݃ݑݎ݄ܶ (15 ݈݁ݏ ൌ െ
ହ

ସ
 

ݕ   െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 4 ൌ െ
ହ

ସ
ሺݔ  1ሻ 

 

 

 

 

 

 

 

,ሺെ1 ݄݃ݑݎ݄ܶ (17 െ5ሻ, ݈݁ݏ ൌ 2 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   5 ൌ 2ሺݔ  1ሻ 

ݕ   5 ൌ ݔ2  2 

    െ 5           െ 5 

ݕ         ൌ ݔ2 െ 3 

 

,ሺ5 ݄݃ݑݎ݄ܶ (19 െ1ሻ, ݈݁ݏ ൌ െ
ଷ

ହ
 

ݕ   െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   1 ൌ െ
ଷ

ହ
ሺݔ െ 5ሻ 

ݕ   1 ൌ െ
ଷ

ହ
ݔ  3 

     െ1                 െ 1 

ܾ ൌ െ3 

     3 
 
5 
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ݕ  ൌ െ
ଷ

ହ
ݔ  2 

 

,ሺെ4,1ሻ ݄݃ݑݎ݄ܶ (21 ݈݁ݏ ൌ
ଵ

ଶ
 

ݕ   െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   െ 1 ൌ
ଵ

ଶ
ሺݔ  4ሻ 

ݕ  െ 1 ൌ
ଵ

ଶ
ݔ  2 

     1             1 

ݕ  ൌ
ଵ

ଶ
ݔ  3 

 

,ሺ4 ݄݃ݑݎ݄ܶ (23 െ2ሻ, ݈݁ݏ ൌ െ
ଷ

ଶ
 

ݕ   െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   2 ൌ െ
ଷ

ଶ
ሺݔ െ 4ሻ 

ݕ   2 ൌ െ
ଷ

ଶ
ݔ  6 

     െ2               െ 2 

ݕ  ൌ െ
ଷ

ଶ
ݔ  4    

 

,ሺെ5 ݄݃ݑݎ݄ܶ (25 െ3ሻ, ݈݁ݏ ൌ െ
ଶ

ହ
 

ݕ   െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   3 ൌ െ
ଶ

ହ
ሺݔ  5ሻ 

ݕ   3 ൌ െ
ଶ

ହ
ݔ െ 2 

     െ3               െ 3 

ݕ  ൌ െ
ଶ

ହ
ݔ െ 5      

 

 

 

 

,ሺ2 ݄݃ݑݎ݄ܶ (27 െ2ሻ, ݈݁ݏ ൌ 1 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   2 ൌ 1ሺݔ െ 2ሻ 

ݕ   2 ൌ ݔ െ 2 

     െ2         െ 2 

ݕ  ൌ ݔ െ 4 

 

,ሺെ3 ݄݃ݑݎ݄ܶ (29 4ሻ, ݈݁ݏ ൌ  ݂݀݁݊݅݁݀݊ݑ

ݔ  ൌ െ3 

 

,ሺെ4 ݄݃ݑݎ݄ܶ (31 2ሻ, ݈݁ݏ ൌ െ
ଵ

ଶ
 

ݕ   െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 2 ൌ െ
ଵ

ଶ
ሺݔ  4ሻ 

ݕ  െ 2 ൌ െ
ଵ

ଶ
ݔ െ 2 

     2                 2 

ݕ  ൌ െ
ଵ

ଶ
 ݔ

 

,ሺെ4 ݄݃ݑݎ݄ܶ (33 3ሻ & ሺെ3, 1ሻ 

 ݉ ൌ
ଵିଷ

ିଷିሺିସሻ
ൌ

ିଶ

ଵ
ൌ െ2  

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 3 ൌ െ2ሺݔ  4ሻ 

 

,ሺ5 ݄݃ݑݎ݄ܶ (35 1ሻ & ሺെ3, 0ሻ 

 ݉ ൌ
ିଵ

ିଷିହ
ൌ

ିଵ

ି଼
ൌ

ଵ

଼
 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 1 ൌ
ଵ

଼
ሺݔ െ 5ሻ 

 

,ሺെ4 ݄݃ݑݎ݄ܶ (37 െ2ሻ & ሺ0, 4ሻ 

 ݉ ൌ
ସିሺିଶሻ

ିሺିସሻ
ൌ



ସ
ൌ

ଷ

ଶ
 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   2 ൌ
ଷ

ଶ
ሺݔ  4ሻ 

 

,ሺ3 ݄݃ݑݎ݄ܶ (39 5ሻ & ሺെ5, 3ሻ 

 ݉ ൌ
ଷିହ

ିହିଷ
ൌ

ିଶ

ି଼
ൌ

ଵ

ସ
 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 5 ൌ
ଵ

ଶ
ሺݔ െ 3ሻ 

 

 

 

 

,ሺ3 ݄݃ݑݎ݄ܶ (41 െ3ሻ & ሺെ4, 5ሻ 

 ݉ ൌ
ହିሺିଷሻ

ିସିଷ
ൌ

଼

ି
 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ   3 ൌ െ
଼


ሺݔ െ 3ሻ 

 

,ሺെ5 ݄݃ݑݎ݄ܶ (43 1ሻ & ሺെ1, െ2ሻ 

 ݉ ൌ
ିଶିଵ

ିଵିሺିହሻ
ൌ െ

ଷ

ସ
 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 1 ൌ െ
ଷ

ସ
ሺݔ  5ሻ 
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ݕ  െ 1 ൌ െ
ଷ

ସ
ݔ െ

ଵହ

ସ
 

ݕ  െ
ସ

ସ
ൌ െ

ଷ

ସ
ݔ െ

ଵହ

ସ
 

    
ସ

ସ
                  

ସ

ସ
  

ݕ  ൌ െ
ଷ

ସ
ݔ െ

ଵଵ

ସ
 

 

,ሺെ5 ݄݃ݑݎ݄ܶ (45 5ሻ & ሺ2, െ3ሻ 

 ݉ ൌ
ିଷିହ

ଶିሺିହሻ
ൌ െ

଼


 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 5 ൌ െ
଼


ሺݔ  5ሻ 

ݕ  െ 5 ൌ െ
଼


ݔ െ

ସ


 

ݕ  െ
ଷହ


ൌ െ

଼


ݔ െ

ସ


 

     
ଷହ


               

ଷହ


 

ݕ  ൌ െ
଼


ݔ െ

ହ


 

 

,ሺ4 ݄݃ݑݎ݄ܶ (47 1ሻ & ሺ1, 4ሻ 

 ݉ ൌ
ସିଵ

ଵିସ
ൌ

ଷ

ିଷ
ൌ െ1 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 1 ൌ െ1ሺݔ െ 4ሻ 

ݕ  െ 1 ൌ െݔ  4 

     1             1 

ݕ  ൌ െݔ  4 

 

,ሺ0 ݄݃ݑݎ݄ܶ (49 2ሻ & ሺ5, െ3ሻ 

 ݉ ൌ
ିଷିଶ

ହି
ൌ

ିହ

ହ
ൌ െ1 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 2 ൌ െ1ሺݔ െ 0ሻ 

ݕ  െ 2 ൌ െݔ 

     2           2 

ݕ  ൌ െݔ  2 

 

,ሺ0 ݄݃ݑݎ݄ܶ (51 3ሻ & ሺെ1, െ1ሻ 

 ݉ ൌ
ିଵିଷ

ିଵି
ൌ

ିସ

ିଵ
ൌ 4 

ݕ  െ ଵݕ ൌ ݉ሺݔ െ  ଵሻݔ

ݕ  െ 3 ൌ 4ሺݔ െ 0ሻ 

ݕ  െ 3 ൌ  ݔ4

     3         3 

ݕ  ൌ ݔ4  3 

 

 

 

 

 

 

 

2.5 

 

ݕ (1 ൌ ݔ2  4  

 ݉ ൌ 2 

צ  ݉ ൌ 2 

 

ݕ (3 ൌ ݔ4 െ 5  

 ݉ ൌ 4 

צ  ݉ ൌ 4 

 

ݔ     (5 െ ݕ ൌ 4  

 െݔ            െ  ݔ

 
ሺି௬ሻ

ିଵ
ൌ

ି௫

ିଵ


ସ

ିଵ
 

ݕ  ൌ ݔ െ 4 

 ݉ ൌ 1 

צ  ݉ ൌ 1 

 

ݔ7     (7  ݕ ൌ െ2  

 െ7ݔ            െ  ݔ7

ݕ  ൌ െ7ݔ െ 2 

 ݉ ൌ െ7 

צ  ݉ ൌ െ7 

 

ݔ (9 ൌ 3 

 ݉ ൌ   ݂݀݁݊݅݁݀݊ݑ

 ٣ ݉ ൌ 0 

 

ݕ (11 ൌ െ
ଵ

ଷ
 ݔ

 ݉ ൌ െ
ଵ

ଷ
  

 ٣ ݉ ൌ 3 
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ݔ     (13 െ ݕ3 ൌ െ6  
 െݔ         െݔ 

  
ିଷ௬

ିଷ
ൌ

ି௫

ିଷ
െ



ିଷ
 

ݕ  ൌ
ଵ

ଷ
ݔ  2 

 ݉ ൌ
ଵ

ଷ
 

 ٣ ݉ ൌ 3 

 

ݔ    (15  ݕ2 ൌ 8  
 െݔ        െݔ 

 
ଶ௬

ଶ
ൌ

ି௫

ଶ


଼

ଶ
 

ݕ  ൌ െ
ଵ

ଶ
ݔ  4 

 ݉ ൌ െ
ଵ

ଶ
 

  ٣ ݉ ൌ 2 

 

,ሺ2 ݄݃ݑݎ݄ܶ (18 5ሻ, ݔ ݐ ݎܽ ൌ 4  
 ݉ ൌ  ݂݀݁݊݅݁݀݊ݑ

צ  ݉ ൌ  ݂݀݁݊݅݁݀݊ݑ

ݔ  ൌ 2 

 

,ሺ3 ݄݃ݑݎ݄ܶ (19 4ሻ, ݕ ݐ ݎܽ ൌ
ଽ

ଶ
ݔ െ 5 

 ݉ ൌ
ଽ

ଶ
  

צ  ݉ ൌ
ଽ

ଶ
 

ݕ  െ 4 ൌ
ଽ

ଶ
ሺݔ െ 3ሻ 

  

,ሺ2,3ሻ ݄݃ݑݎ݄ܶ  (21 ݔ ݐ ݎܽ ൌ 0 

 ݉ ൌ


ହ
 

צ   ݉ ൌ


ହ
 

ݕ  െ 3 ൌ


ହ
ሺݔ െ 2ሻ 

 

 

,ሺ4 ݄݃ݑݎ݄ܶ (23 2ሻ, ݔ ݐ ݎܽ ൌ 0 

 ݉ ൌ   ݂݀݁݊݅݁݀݊ݑ

צ  ݉ ൌ  ݂݀݁݊݅ݎ݁݀݊ݑ

ݔ  ൌ 4 

 

,ሺ1 ݄݃ݑݎ݄ܶ (25 െ5ሻ, ݕ ݐ ݎ݁ ൌ ݔ  1  
 ݉ ൌ 1 

 ٣ ݉ ൌ െ1  
ݕ   5 ൌ െ1ሺݔ െ 1ሻ 

 

,ሺ5 ݄݃ݑݎ݄ܶ (27 2ሻݕ ݐ ݎ݁ ൌ െ5ݔ െ 3 

 ݉ ൌ െ5 

 ٣ ݉ ൌ
ଵ

ହ
 

ݕ  െ 2 ൌ
ଵ

ହ
ሺݔ െ 5ሻ 

 

,ሺ4 ݄݃ݑݎ݄ܶ (29 2ሻݕ ݐ ݎ݁ ൌ  ݔ4

 ݉ ൌ 4 

 ٣ ݉ ൌ െ
ଵ

ସ
 

ݕ  െ 2 ൌ െ
ଵ

ସ
ሺݔ െ 4ሻ 

 

,ሺ2 ݄݃ݑݎ݄ܶ (31 െ2ሻ, ݕ ݐ ݎ݁ ൌ
ଵ

ଷ
 ݔ

 ݉ ൌ
ଵ

ଷ
 

 ٣ ݉ ൌ െ3 

ݕ   2 ൌ െ3ሺݔ െ 2ሻ 

 

,ሺ4 ݄݃ݑݎ݄ܶ (33 െ3ሻ, ݕ ݐ ݎܽ ൌ െ2ݔ 

 ݉ ൌ െ2 

צ  ݉ ൌ െ2 

ݕ   3 ൌ െ2ሺݔ െ 4ሻ 

ݕ   3 ൌ െ2ݔ  8 

     െ3               െ 3 

ݕ  ൌ െ2ݔ  5 

 

 

 

 

 

 

 

 

,ሺെ3 ݄݃ݑݎ݄ܶ (35 1ሻ, ݕ ݐ ݎܽ ൌ െ
ସ

ଷ
ݔ െ 1 

 ݉ ൌ െ
ସ

ଷ
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צ  ݉ ൌ െ
ସ

ଷ
 

ݕ  െ 1 ൌ െ
ସ

ଷ
ሺݔ  3ሻ 

ݕ  െ 1 ൌ െ
ସ

ଷ
ݔ െ 4 

     1                 1 

ݕ  ൌ െ
ସ

ଷ
ݔ െ 3 

 

,ሺെ4 ݄݃ݑݎ݄ܶ (37 െ1ሻ ݕ ݎܽ ൌ െ
ଵ

ଶ
ݔ  1 

 ݉ ൌ െ
ଵ

ଶ
 

צ  ݉ ൌ െ
ଵ

ଶ
 

ݕ   1 ൌ െ
ଵ

ଶ
ሺݔ  4ሻ 

ݕ   1 ൌ െ
ଵ

ଶ
ݔ െ 2 

     െ1                െ 1 

ݕ  ൌ െ
ଵ

ଶ
ݔ െ 3 

 

,ሺെ2 ݄݃ݑݎ݄ܶ (39 െ1ሻ ݕ ݎܽ ൌ െ
ଵ

ଶ
ݔ െ 2 

 ݉ ൌ െ
ଵ

ଶ
 

צ  ݉ ൌ െ
ଵ

ଶ
 

ݕ   1 ൌ െ
ଵ

ଶ
ሺݔ  2ሻ 

ݕ   1 ൌ െ
ଵ

ଶ
ݔ െ 1 

     െ 1               െ 1 

ݕ  ൌ െ
ଵ

ଶ
ݔ െ 2 

 

,ሺ4 ݄݃ݑݎ݄ܶ (41 3ሻ, ݕ ݐ ݎ݁ ൌ െݔ െ 1 

 ݉ ൌ െ1 

 ٣ ݉ ൌ 1 

ݕ  െ 3 ൌ 1ሺݔ െ 4ሻ 

ݕ  െ 3 ൌ ݔ െ 4 

     3          3 

ݕ  ൌ ݔ െ 1 

 

,ሺ5 ݄݃ݑݎ݄ܶ (43 2ሻ, ݔ ݐ ݎ݁ ൌ 0 

 ݉ ൌ  ݂݀݁݊݅݁݀݊ݑ

 ٣ ݉ ൌ 0 

ݕ  ൌ 2 

 

,ሺെ2 ݄݃ݑݎ݄ܶ (45 5ሻ, ݕ ݐ ݎ݁ ൌ ݔ െ 2 

  ݉ ൌ 1 

 ٣ ݉ ൌ െ1 

ݕ  െ 5 ൌ െ1ሺݔ  2ሻ 

ݕ  െ 5 ൌ െݔ െ 2 

     5              5 

ݕ  ൌ െݔ  3 

 

 

 

 

,ሺ4 ݄݃ݑݎ݄ܶ (47 െ3ሻ, ݕ ݐ ݎ݁ ൌ
ଵ

ଶ
ݔ െ 3 

 ݉ ൌ
ଵ

ଶ
 

 ٣ ݉ ൌ െ2 

ݕ   3 ൌ െ2ሺݔ െ 4ሻ 

ݕ   3 ൌ െ2ݔ  8 

     െ 3              െ 3 

ݕ  ൌ െ2ݔ  5 
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Chapter 3: Inequalities 
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3.1 

1) ݊   െ5 

 

             െ5              0 

  ሺെ5, 0ሻ 

 

3) െ2  ݇ 

 

          െ2           0 

 ሺെ∞, െ2ሿ 

 

5) 5   ݔ

 

        0            5 

 ሺെ∞, 5ሿ 

 

7)  

        െ2           0 

ݔ  ൏ െ2 

 

9)  

           0             5 

ݔ   5 

 

11)  

          െ2         0 

ݔ   െ2 

 

13) ሺ11ሻ ௫

ଵଵ
 10ሺ11ሻ 

ݔ   110 

 

     0                      110 

 ሾ110, ∞ሻ 

 

15)     2  ݎ ൏ 3 

 െ2        െ 2 

ݎ           ൏ 1 

 

    0     1 

 ሺെ∞, 1ሻ 

 

 

17)     8 


ଷ
 6 

 െ8        െ 8 

     ሺ3ሻ 

ଷ
 െ2ሺ3ሻ 

           ݊  െ6 

 

      െ6              0 

 ሾെ6, ∞ሻ 

 

19) ሺ5ሻ2 
ିଶ

ହ
 ሺ5ሻ 

   10  ܽ െ 2 

  2         2 

  12  ܽ 

 

   0                      12 

 ሺെ∞, 12ሻ 

 

21) െ47  8 െ  ݔ5

 െ 8 െ 8 

 െ
ହହ

ିହ
 െ

ହ௫

ିହ
 

  11   ݔ

 

   0                   11 

 ሾ11, ∞ሻ 

 

23) െ2ሺ3  ݇ሻ ൏ െ44 

   െ6 െ 2݇ ൏ െ44 

  6                  6 

            െ
ଶ

ିଶ
൏ െ

ଷ଼

ିଶ
 

                ݇  19 

 

     0        19 

 ሺ19, ∞ሻ 

 

 

 

 

 

 

 

25)     18 ൏ െ2ሺെ8   ሻ

    18 ൏ 16 െ  2

 െ16  െ16 

     
ଶ

ିଶ
൏  െ

ଶ

ିଶ
 

    െ1   

 

   െ1             0 

 ሺെ∞, െ1ሻ 

 

27)     24  െ6ሺ݉ െ 6ሻ 

    24  െ6݉  36 

 െ36                െ 36 

 െ
ଵଶ

ି
 െ



ି
 

  2  ݉ 

 

    0           2 

 ሾ2, ∞ሻ 

 

29) െݎ െ 5ሺݎ െ 6ሻ ൏ െ18 

 െݎ െ ݎ5  30 ൏ െ18 

       െ 6ݎ  30 ൏ െ18 

                 െ 30     െ 30 

             െ


ି
൏ െ

ସ଼

ି
  

ݎ        8 

 

         0               8 

 ሺ8, ∞ሻ 

 

31) 24  4ܾ ൏ 4ሺ1  6ܾሻ 

 24  4ܾ ൏ 4  24ܾ 

       െ 4ܾ           െ 4ܾ 

          24 ൏ 4  20ܾ 

        െ 4  െ4 

           
ଶ

ଶ
൏

ଶ

ଶ
 

            1 ൏ ܾ 

 

        0          1 

 ሺ1, ∞ሻ   

 

 

(          l 

]        l 

l        ] 

  )        l 

l         [ 

(       l 

l                 [ 

l    ) 

[          l

l                )

l              [ 

l              ( 

)          l 

l        [ 

l              (

l       ( 
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33) െ5ݒ െ 5 ൏ െ5ሺ4ݒ  1ሻ 

 െ5ݒ െ 5 ൏ െ20ݒ െ 5 

 20ݒ          ݒ20

ݒ15  െ 5 ൏ െ5 

          5     5 

ݒ15          ൏ 0 

ݒ               ൏ 0 

 

          0       

 ሺെ∞, 0ሻ 

 

35) 4  2ሺܽ  5ሻ ൏ െ2ሺെܽ െ 4ሻ 

   4  2ܽ  10 ൏ 2ܽ  8 

          14  2ܽ ൏ 2ܽ  8 

                െ 2ܽ െ 2ܽ 

                   14 ൏ 8 

 ݁ݏ݈݂ܽ                  

  ݊݅ݐݑ݈ݏ ܰ          

 

 

 

 

37) െሺ݇ െ 2ሻ  െ݇ െ 20 

     െ݇  2  െ݇ െ 20 

    ݇             ݇ 

               2  െ20 

 ݁ݑݎݐ                 
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ଶ
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ଷ


ଷ௫

ଷ
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  8            8          െ6 െ 6 

             
ଶ௩

ଶ


ଵ

ଶ
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ଷ

ଷ


ଷ௩

ଷ
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ସ

ଶ


ଶ

ଶ
െ    ݎ          20  ݇ 

         2  ݇ 
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3.3 

1) |݊|  െ11 

 ݁ݏ݈݂ܽ  

  ݊݅ݐݑ݈ܵ ܰ 

   

3) |ܾ|  െ10 

 ݁ݏ݈݂ܽ 

  ݊݅ݐݑ݈ܵ ܰ 

 

|ݔ| (5  5 
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7) 
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ଵ


ଷ

ଵ
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 ݊  ݊ ݎ 3 ൏ െ3 
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൏

ଷ
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଼
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ଽ
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ଽ
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4.1

ݕ (1 ൌ െݔ  1 
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ݕ  ൌ െ
ଷ

ସ
ݔ  2   No Solution 

 

 

 

 

 

 

 

 

 

 

 

ݕ (7 ൌ
ଵ

ଷ
ݔ  2 

ݕ  ൌ െ
ହ

ଷ
ݔ െ 4 

 

 

 

 

 

 

 

 

 

 

 

ݕ (9 ൌ
ହ

ଷ
ݔ  4 

ݕ  ൌ െ
ଶ

ଷ
ݔ െ 3 

 

 

 

 

 

 

 

 

 

 

 

ݔ  (11  ݕ3 ൌ െ9           5ݔ  ݕ3 ൌ 3 

 െݔ           െ െ       ݔ െ         ݔ5  ݔ5

        
ଷ௬

ଷ
ൌ െ

௫

ଷ
െ

ଽ

ଷ
              

ଷ௬

ଷ
ൌ െ

ହ௫

ଷ


ଷ

ଷ
 

ݕ         ൌ െ
ଵ

ଷ
ݔ െ ݕ             3 ൌ െ

ହ

ଷ
ݔ  1 

 

 

 

 

 

 

 

 

ሺെ1, 2ሻ ሺെ3, 1ሻ
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ሺ3, െ4ሻ
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ݔ4  െ 3 ൌ 9 

       3    3 

        
ସ௫
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ଵଶ௫

ଵଶ
ൌ

ିଵଶ

ଵଶ
 

ݔ                ൌ െ1 

ݕ  ൌ 7ሺെ1ሻ  15 

ݕ  ൌ െ7  15 

ݕ  ൌ 8 

 ሺെ1, 8ሻ 

 

 

 

 

 

 

 

 

 

 

 

 

ݕ (19 ൌ െ8ݔ  19 

 െݔ  ݕ6 ൌ 16 

 െݔ  6ሺെ8ݔ  19ሻ ൌ
16 

 െݔ െ ݔ48  114 ൌ 16 

 െ49ݔ  114 ൌ 16 

 െ114  െ 114 

   
ିସଽ௫

ିସଽ
ൌ

ିଽ଼

ିସଽ
 

ݔ       ൌ 2 

ݕ  ൌ െ8ሺ2ሻ  19 

ݕ  ൌ െ16  19 

ݕ  ൌ 3 

 ሺ2, 3ሻ 

 

ݔ7 (21 െ ݕ2 ൌ െ7   

ݕ  ൌ 7 

ݔ7  െ 2ሺ7ሻ ൌ െ7 

ݔ7  െ 14 ൌ െ7 

       14       14 

    
௫


ൌ




 

ݔ  ൌ 1 

 ሺ1, 7ሻ 

 

ݔ (23 െ ݕ5 ൌ 7    

ݔ2   ݕ7 ൌ െ20 

ݔ  െ ݕ5 ൌ 7 

     5ݕ     ݕ5

ݔ  ൌ ݕ5  7 

 2ሺ5ݕ  7ሻ  ݕ7 ൌ െ20 

ݕ10   14  ݕ7 ൌ െ20 

ݕ17   14 ൌ െ20 

           െ14     െ 14 

  
ଵ௬

ଵ
ൌ

ିଷସ

ଵ
 

ݕ  ൌ െ2 

ݔ  െ 5ሺെ2ሻ ൌ 7 

ݔ   10 ൌ 7 

    െ10  െ 10  
ݔ           ൌ െ3 

 ሺെ3, െ2ሻ 
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25)  െ2ݔ െ ݕ ൌ െ5  

ݔ  െ ݕ8 ൌ െ23 

    8ݕ        ݕ8

ݔ  ൌ ݕ8 െ 23 

 െ2ሺ8ݕ െ 23ሻ െ ݕ ൌ െ5 

 െ16ݕ  46 െ ݕ ൌ െ5 

 െ17ݕ  46 ൌ െ5 

             െ46     െ 46 

               
ିଵ௬

ିଵ
ൌ

ିହଵ

ିଵ
 

ݕ        ൌ 3 

ݔ  െ 8ሺ3ሻ ൌ െ23 

ݔ  െ 24 ൌ െ23 

     24      24 

ݔ             ൌ 1 

 ሺ1, 3ሻ 

 

27) െ6ݔ  ݕ ൌ 20   

   െ3ݔ െ ݕ3 ൌ െ18 

 െ6ݔ  ݕ ൌ 20 

 6ݔ             ݔ6

ݕ  ൌ ݔ6  20 

 െ3ݔ െ 3ሺ6ݔ  20ሻ ൌ െ18 

 െ3ݔ െ ݔ18 െ 60 ൌ െ18 

 െ21ݔ െ 60 ൌ െ18 

             60       60 

  
ିଶଵ௫

ିଶଵ
ൌ

ସଶ

ିଶଵ
 

ݔ      ൌ െ2 

ݕ  ൌ 20  6ሺെ2ሻ 

ݕ  ൌ 20 െ 12 

ݕ  ൌ 8 

 ሺെ2, 8ሻ 

 

 

 

 

 

 

 

 

 

 

 

ݔ3 (29  ݕ ൌ 9   

ݔ2   ݕ8 ൌ െ16 

ݔ3   ݕ ൌ 9 

 െ3ݔ      െ  ݔ3

ݕ  ൌ െ3ݔ  9 

ݔ2   8ሺെ3ݔ  9ሻ ൌ
െ16 

ݔ2  െ ݔ24  72 ൌ െ16 

 െ22ݔ  72 ൌ െ16 

             െ72     െ 72 

  
ିଶଶ௫

ିଶଶ
ൌ

ି଼଼

ିଶଶ
 

ݔ      ൌ 4 

ݕ  ൌ െ3ሺ4ሻ  9 

ݕ  ൌ െ12  9 

ݕ  ൌ െ3 

 ሺ4, െ3ሻ 

 

ݔ2 (32  ݕ ൌ 2   

ݔ3   ݕ7 ൌ 14 

ݔ2   ݕ ൌ 2 

 െ2ݔ        െ   ݔ2
ݕ  ൌ 2 െ  ݔ2

ݔ3   7ሺ2 െ ሻݔ2 ൌ 14 

ݔ3   14 െ ݔ14 ൌ 14 

 െ11ݔ  14 ൌ 14 

             െ14   െ 14 

  
ିଵଵ௫

ିଵଵ
ൌ



ିଵଵ
 

ݔ   ൌ 0 

ݕ  ൌ 2 െ 2ሺ0ሻ 

ݕ  ൌ 2 െ 0 

ݕ  ൌ 2 

 ሺ0, 2ሻ  

 

 

 

 

 

 

 

 

 

 

ݔ (34  ݕ5 ൌ 15   

 െ3ݔ  ݕ2 ൌ 6 

ݔ   ݕ5 ൌ 15 

     െ5ݕ    െ  ݕ5

ݔ  ൌ 15 െ  ݕ5

 െ3ሺ15 െ ሻݕ5  ݕ2 ൌ 6 

 െ45  ݕ15  ݕ2 ൌ 6 

 െ45  ݕ17 ൌ 6 

 45               45 

   
ଵ௬

ଵ
ൌ

ହଵ

ଵ
 

ݕ     ൌ 3 

ݔ  ൌ 15 െ 5ሺ3ሻ 

ݔ  ൌ 15 െ 15 

ݔ  ൌ 0 

 ሺ0, 3ሻ 

 

36) െ2ݔ  ݕ4 ൌ െ16   

ݕ    ൌ െ2 

 െ2ݔ  4ሺെ2ሻ ൌ െ16 

 െ2ݔ െ 8 ൌ െ16 

          8      8 

 
ିଶ௫

ିଶ
ൌ

ି଼

ିଶ
 

ݔ     ൌ 4 

 ሺ4, െ2ሻ 

 

38) െ6ݔ  ݕ6 ൌ െ12   

ݔ8    െ ݕ3 ൌ 16 

 െ6ݔ  ݕ6 ൌ െ12 

 6ݔ                 ݔ6

 
௬


ൌ

௫


െ

ଵଶ


 

ݕ  ൌ ݔ െ 2 

ݔ8  െ 3ሺݔ െ 2ሻ ൌ 16 

ݔ8  െ ݔ3  6 ൌ 16 

ݔ5   6 ൌ 16 

        െ6    െ 6 

         
ହ௫

ହ
ൌ

ଵ

ହ
 

ݔ            ൌ 2 

ݕ  ൌ ሺ2ሻ െ 2 

ݕ  ൌ 0 

 ሺ2, 0ሻ 
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ݔ2 (39  ݕ3 ൌ 16   

   െ7ݔ െ ݕ ൌ 20 

   7ݔ              ݔ7

          െ
௬

ିଵ
ൌ

௫

ିଵ
 20/െ1 

ݕ   ൌ െ7ݔ െ 20 

ݔ2   3ሺെ7ݔ െ 20ሻ ൌ 16 

ݔ2  െ ݔ21 െ 60 ൌ 16 

 െ19ݔ െ 60 ൌ 16 

            60      60 

  
ିଵଽ௫

ିଵଽ
ൌ



ିଵଽ
 

ݔ      ൌ െ4 

ݕ  ൌ െ7ሺെ4ሻ െ 20 

ݕ  ൌ 28 െ 20 

ݕ  ൌ 8 

 ሺെ4, 8ሻ 

 

4.3

ݔ4 (1  ݕ2 ൌ 0 

 െ4ݔ െ ݕ9 ൌ െ28 

          െ
௬

ି
ൌ െ

ଶ଼

ି
 

ݕ   ൌ 4 

ݔ4   2ሺ4ሻ ൌ 0 

ݔ4          8 ൌ 0 

               െ8     െ 8 

     
ସ௫

ସ
ൌ െ

଼

ସ
 

ݔ     ൌ െ2 

 ሺെ2, 4ሻ 

 

3) െ9ݔ  ݕ5 ൌ െ22  

ݔ9    െ ݕ5 ൌ 13 

  0 ൌ െ9 

  ݁ݏ݈݂ܽ 
  ݊݅ݐݑ݈ܵ ܰ 

 

5) െ6ݔ  ݕ9 ൌ 3 

ݔ6    െ ݕ9 ൌ െ9 

 0 ൌ െ6 

  ݁ݏ݈݂ܽ 
  ݊݅ݐݑ݈ܵ ܰ 

7) െ1ሺ4ݔ െ ሻݕ6 ൌ ሺെ10ሻ െ 1 

ݔ4         െ ݕ6 ൌ െ14 

     െ4ݔ  ݕ6 ൌ 10 

       0 ൌ 10 

  ݁ݏ݈݂ܽ 
  ݊݅ݐݑ݈ܵ ܰ 

 

9) െ1ሺെݔ െ ሻݕ5 ൌ 28ሺെ1ሻ 

 െݔ  ݕ4 ൌ െ17 

ݔ     ݕ5 ൌ െ28 

           
ଽ௬

ଽ
ൌ െ

ସହ

ଽ
 

ݕ              ൌ െ5 

 െݔ െ 5ሺെ5ሻ ൌ 28 

 െݔ  25 ൌ 28 

        െ25  െ 25 

           
ି௫

ିଵ
ൌ

ଷ

ିଵ
 

ݔ  ൌ െ3 

 ሺെ3, െ5ሻ 

 

 

 

 

11) 2ሺ2ݔ െ ሻݕ ൌ ሺ5ሻ2 

ݔ5   ݕ2 ൌ െ28 

ݔ4  െ ݕ2 ൌ 10 

 
ଽ௫

ଽ
ൌ

ିଵ଼

ଽ
 

ݔ  ൌ െ2 

  2ሺെ2ሻ െ ݕ ൌ 5 

 െ4 െ ݕ ൌ 5 

 4           4 

         
ି௬

ିଵ
ൌ

ଽ

ିଵ
 

ݕ           ൌ െ9 

 ሺെ2, െ9ሻ 

 

ݔ10 (13  ݕ6 ൌ 24 

 െ6ሺെ6ݔ  ሻݕ ൌ ሺ4ሻሺെ6ሻ 

ݔ10   ݕ6 ൌ 24 

ݔ36  െ ݕ6 ൌ െ24 

  
ସ௫

ସ
ൌ



ସ
 

ݔ    ൌ 0 

 10ሺ0ሻ  ݕ6 ൌ 24 

         
௬


ൌ

ଶସ


   

ݕ   ൌ 4     ሺ0, 4ሻ 
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15) 3ሺ2ݔ  ሻݕ4 ൌ ሺ24ሻ3 

ݔ4  െ ݕ12 ൌ 8 

ݔ6   ݕ12 ൌ 72 

 
ଵ௫

ଵ
ൌ

଼

ଵ
 

ݔ    ൌ 8 

 2ሺ8ሻ  ݕ4 ൌ 24 

 16  ݕ4 ൌ 24 

 െ16        െ 16 

          
ସ௬

ସ
ൌ

଼

ସ
 

ݕ            ൌ 2 

 ሺ8, 2ሻ 

 

17) 2ሺെ7ݔ  ሻݕ4 ൌ ሺെ4ሻ2  

ݔ10  െ ݕ8 ൌ െ8 

 െ14ݔ  ݕ8 ൌ 8 

 ቀെ
ସ௫

ସ
ቁ ൌ െ

ଵ

ିସ
 

ݔ        ൌ 4 

 െ7ሺ4ሻ  ݕ4 ൌ െ4 

 െ28  ݕ4 ൌ െ4 

 28                28 

 
ସ௬

ସ
ൌ

ଶସ

ସ
 

ݕ   ൌ 6 

  ሺ4, 6ሻ 

 

ݔ5 (19  ݕ10 ൌ 20 

 2ሺെ6ݔ െ ሻݕ5 ൌ ሺെ3ሻ2 

ݔ5   ݕ10 ൌ 20 

 െ12ݔ െ ݕ10 ൌ െ6 

  ቀെ
௫


ቁ ൌ 14/െ7 

ݔ       ൌ െ2 

 5ሺെ2ሻ  ݕ10 ൌ 20 

 െ10  ݕ10 ൌ 20 

 10               10 

 
ଵ௬

ଵ
ൌ

ଷ

ଵ
 

ݕ     ൌ 3 

 ሺെ2, 3ሻ 

 

 

 

 

 

21) 5ሺെ7ݔ െ ሻݕ3 ൌ 12ሺ5ሻ   

 െ3ሺെ6ݔ െ ሻݕ5 ൌ 20ሺെ3ሻ  

 െ35ݔ െ ݕ15 ൌ 60 

ݔ18      ݕ15 ൌ െ60 

    െ
ଵ௫

ିଵ
ൌ



ିଵ
 

ݔ         ൌ 0 

 െ7ሺ0ሻ െ ݕ3 ൌ 12 

  
ିଷ௬

ିଷ
ൌ

ଵଶ

ିଷ
  

ݕ     ൌ െ4 

 ሺ0, െ4ሻ 

 

23) 7ሺ9ݔ െ ሻݕ2 ൌ ሺെ18ሻ7   

 െ2ሺ5ݔ െ ሻݕ7 ൌ ሺെ10ሻሺെ2ሻ 

ݔ63  െ ݕ14 ൌ െ126 

 െ10ݔ  ݕ14 ൌ 20 

    
ହଷ௫

ହଷ
ൌ

ିଵ

ହଷ
 

ݔ       ൌ െ2 

 9ሺെ2ሻ െ ݕ2 ൌ െ18 

 െ18 െ ݕ2 ൌ െ18 

 18                18 

           
ିଶ௬

ିଶ
ൌ



ିଶ
 

ݕ  ൌ 0 

 ሺെ2, 0ሻ 

 

25) 3ሺ9ݔ  ሻݕ6 ൌ ሺെ21ሻ3   

 2ሺെ10ݔ െ ሻݕ9 ൌ 28ሺ2ሻ 

ݔ27   ݕ18 ൌ െ63 

 െ20ݔ െ ݕ18 ൌ 56 

 
௫


ൌ

ି


 

ݔ  ൌ െ1 

 9ሺെ1ሻ  ݕ6 ൌ െ21 

 െ9  ݕ6 ൌ െ21 

 9                 9 

            
௬


ൌ െ

ଵଶ


 

ݕ  ൌ െ2 

     ሺെ1, െ2ሻ 

   

 

 

 

 

27) 3ሺെ7ݔ  ሻݕ5 ൌ ሺെ8ሻ3   

 5ሺെ3ݔ െ ሻݕ3 ൌ 12ሺ5ሻ 

 െ21ݔ  15 ൌ െ24 

 െ15ݔ െ 15 ൌ 60 

 െ
ଷ௫

ଷ
ൌ

ଷ

ିଷ
 

ݔ      ൌ െ1 

 െ7ሺെ1ሻ  ݕ5 ൌ െ8 

             7  ݕ5 ൌ െ8 

         െ7                െ 7 

       
ହ௬

ହ
ൌ െ

ଵହ

ହ
 

ݕ         ൌ െ3 

 ሺെ1, െ3ሻ 

 

29) 5ሺെ8ݔ െ ሻݕ8 ൌ ሺെ8ሻ5   

 4ሺ10ݔ  ሻݕ9 ൌ ሺ1ሻ4  

 െ40ݔ െ ݕ40 ൌ െ40 

ݔ40      ݕ36 ൌ 4 

   
ିସ௬

ିସ
ൌ

ିଷ

ିସ
 

ݕ      ൌ 9 

 െ8ݔ െ 8ሺ9ሻ ൌ െ8 

 െ8ݔ െ 72 ൌ െ8 

           72     72 

 
ି଼௫

଼
ൌ

ସ

଼
 

ݔ    ൌ 8 

 ሺ8, 9ሻ 

 

ݕ9 (31 ൌ 7 െ    ݔ

 െ18ݕ  ݔ4 ൌ െ26 

ݕ9  ൌ 7 െ  ݔ

 ݔ        ݔ

 2ሺ9ݕ  ሻݔ ൌ ሺ7ሻ2 

 െ18ݕ  ݔ4 ൌ െ26 

ݕ18       ݔ2 ൌ 14 

     
௫


ൌ

ିଵଶ


 

ݔ      ൌ െ2 

ݕ9  ൌ 7 െ ሺെ2ሻ 

 
ଽ௬

ଽ
ൌ

ଽ

ଽ
 

ݕ  ൌ 1 

 ሺെ2, 1ሻ 
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33) 0 ൌ ݔ9     ݕ5

 ሺ7ሻݕ ൌ
ଶ


 ሺ7ሻݔ

ݕ7        ൌ  ݔ2

     െ7ݕ െ  ݕ7

 ሺെ9ሻ0 ൌ ሺ2ݔ െ  ሻሺെ9ሻݕ7

    2ሺ0ሻ ൌ ሺ9ݔ   ሻ2ݕ5

 0 ൌ െ18ݔ   ݕ63

 0 ൌ ݔ18       ݕ10

 


ଷ
ൌ

ଷ௬

ଷ
 

 0 ൌ  ݕ

 0 ൌ ݔ9  5ሺ0ሻ 

 


ଽ
ൌ

ଽ௫

ଽ
 

 0 ൌ  ݔ

 ሺ0,0ሻ   

4.4

1) ሺܫሻ     ܽ െ 2ܾ  ܿ ൌ 5   ሺܫሻ    ܽ െ 2ܾ  ܿ ൌ 5  ሺܫሻ 2ሺܽ െ 2ܾ  ܿሻ ൌ ሺ5ሻ2 

 ሺܫܫሻ2ܽ  ܾ െ ܿ ൌ െ1  ሺܫܫሻ2ܽ  ܾ െ ܿ ൌ െ1  ሺܫܫܫሻ3ܽ  3ܾ െ 2ܿ ൌ െ4 

 ሺܫܫܫሻ3ܽ  3ܾ െ 2ܿ ൌ െ4   ܣ: 3ܽ െ ܾ ൌ 4           2ܽ െ 4ܾ  2ܿ ൌ 10 

:ܤ          5ܽ െ ܾ ൌ 6 

െ :ܣ  1ሺ3ܽ െ ܾሻ ൌ 4ሺെ1ሻ  

:ܤ  5ܽ െ ܾ ൌ :ܣ    6 3ሺ1ሻ െ ܾ ൌ 4  ሺܫሻ ሺ1ሻ െ 2ሺെ1ሻ  ܿ ൌ 5            

    െ3ܽ  ܾ ൌ െ4         3 െ ܾ ൌ 4            1  2  ܿ ൌ 5  

     
ଶ

ଶ
ൌ

ଶ

ଶ
       െ3          െ 3    3  ܿ ൌ 5 

      ܽ ൌ 1              
ି

ିଵ
ൌ

ଵ

ିଵ
              െ3          െ 3 

  ሺ1, െ1, 2ሻ  ܾ ൌ െ1            ܿ ൌ 2 

     

3) ሺܫሻ  3ݔ  ݕ െ ݖ ൌ 11           ሺܫሻ െ 1ሺ3ݔ  ݕ െ ሻݖ ൌ 11ሺെ1ሻ        ሺܫሻ െ 3ሺ3ݔ  ݕ െ ሻݖ ൌ 11ሺെ3ሻ   
 ሺܫܫሻ ݔ  ݕ3 ൌ ݖ  13        ሺܫܫሻ        ݔ  ݕ3 െ ݖ ൌ 13             ሺܫܫܫሻ      ݔ  ݕ െ ݖ3 ൌ 11 

 ሺܫܫܫሻ ݔ  ݕ െ ݖ3 ൌ 11      െ3ݔ െ ݕ  ݖ ൌ െ11             െ9ݔ െ ݕ3  ݖ3 ൌ െ33 

ݔെ2 :ܣ       ݕ2 ൌ െ :ܤ   2 ݔ8 െ ݕ2 ൌ െ22 

 ሺܫܫሻݔ  ݕ3 ൌ ݖ  13 

                 െݖ െ  ݖ

 ሺܫܫሻ ݔ  ݕ3 െ ݖ ൌ 13 

െ :ܣ  ݔ2  ݕ2 ൌ െ :ܣ  2 2ሺ2ሻ  ݕ2 ൌ 2  ሺܫሻ  3ሺ2ሻ  3 െ ݖ ൌ 11 

െ :ܤ  ݔ8 െ ݕ2 ൌ െ22              െ4  ݕ2 ൌ 2             6  3 െ ݖ ൌ 11 

        െ
ଵ௫

ିଵ
ൌ െ

ଶ

ିଵ
              4              4                  9 െ ݖ ൌ 11 

ݔ  ൌ 2          
ଶ௬

ଶ
ൌ



ଶ
   െ9        െ 9 

 ሺ2, 3, െ2ሻ          ݕ ൌ 3          
ି௭

ିଵ
ൌ

ଶ

ିଵ
 

ݖ                   ൌ െ2 
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5) ሺܫሻݔ  ݕ6  ݖ3 ൌ 4  ሺܫሻ ݔ  ݕ6  ݖ3 ൌ 4  ሺܫܫሻ2ሺ2ݔ  ݕ  ሻݖ2 ൌ ሺ3ሻ2 

 ሺܫܫሻ 2ݔ  ݕ  ݖ2 ൌ 3            ሺܫܫܫሻ 3ሺ3ݔ െ ݕ2  ሻݖ ൌ ሺ0ሻ3  ሺܫܫܫሻ 3ݔ െ ݕ2  ݖ ൌ 0 

 ሺܫܫܫሻ3ݔ െ ݕ2  ݖ ൌ ݔ       0  ݕ6  ݖ3 ൌ ݔ4            4  ݕ2  ݖ4 ൌ 6 

ݔ9       െ ݕ6  ݖ3 ൌ ݔ7 :ܤ        0  ݖ5 ൌ 6 

:ܣ     ݔ10  ݖ6 ൌ 4 

 

െ :ܣ  5ሺ10ݔ  ሻݖ6 ൌ 4ሺെ5ሻ ܣ: 10ሺെ2ሻ  ݖ6 ൌ 4  ሺܫሻ ሺെ2ሻ  ݕ6  3ሺ4ሻ ൌ 4 

:ܤ  6ሺ7ݔ  ሻݖ5 ൌ 6ሺ6ሻ           െ20  ݖ6 ൌ 4            െ2  ݕ6  12 ൌ 4  

      െ50ݔ െ ݖ30 ൌ െ20           20             20         10  ݕ6 ൌ 4 

ݔ42           ݖ30 ൌ 36          
௭


ൌ

ଶସ


      െ10            െ 10 

         
ି଼௫

ି଼
ൌ

ଵ

ି଼
ݖ        ൌ 4           

௬


ൌ

ି


 

ݔ             ൌ െ2        ሺെ2, െ1, 4ሻ        ݕ ൌ െ1 

 

7) ሺܫሻ  ݔ  ݕ  ݖ ൌ 6  ሺܫሻ   ݔ  ݕ  ݖ ൌ 6  ሺܫܫሻ2ሺ1ሻ െ ݕ െ ݖ ൌ െ3 

 ሺܫܫሻ2ݔ െ ݕ െ ݖ ൌ െ3  ሺܫܫሻ2ݔ െ ݕ െ ݖ ൌ െ3          2 െ ݕ െ ݖ ൌ െ3 

 ሺܫܫܫሻ ݔ െ ݕ2  ݖ3 ൌ 6          
ଷ௫

ଷ
ൌ

ଷ

ଷ
         െ2    െ2 

ݔ             ൌ ݕെ  :ܣ          1 െ ݖ ൌ െ5 

:ܣ  3ሺെݕ െ ሻݖ ൌ ሺെ5ሻ3   

:ܤ  െ2ݕ  ݖ3 ൌ െ :ܣ  5 ሺ2ሻ െ ݖ ൌ െ5  ሺܫܫܫሻ1 െ ݕ2  ݖ3 ൌ 6 

      െ3ݕ െ ݖ3 ൌ െ15        2  2        െ1       െ1 

      െ
ହ௬

ିହ
ൌ െ

ଵ

ିହ
       െ

௭

ିଵ
ൌ െ

ଷ

ିଵ
െ :ܤ         ݕ2  ݖ3 ൌ 5 

ݕ            ൌ ݖ           2 ൌ 3   

ሺ1, 2, 3ሻ 

 

9) ሺܫሻ ݔ  ݕ െ ݖ ൌ 0  ሺܫሻ ݔ  ݕ െ ݖ ൌ 0  ሺܫܫሻݔ െ ݕ െ ݖ ൌ 0 

 ሺܫܫሻݔ െ ݕ െ ݖ ൌ 0  ሺܫܫሻݔ െ ݕ െ ݖ ൌ 0  ሺܫܫܫሻ ݔ  ݕ  ݖ2 ൌ 0 

 ሺܫܫܫሻݔ  ݕ  ݔ2 ൌ :ܣ   0 ݔ2 െ ݖ2 ൌ :ܤ    0 ݔ2  ݖ ൌ 0 

 

:ܣ  ሺെ1ሻሺ2ݔ െ ሻݖ2 ൌ 0ሺെ1ሻ ܣ: ݔ2 െ 2ሺ0ሻ ൌ 0   ሺܫሻ 0  ݕ െ 0 ൌ 0 

:ܤ  ݔ2  ݖ ൌ 0        
ଶ௫

ଶ
ൌ



ଶ
ݕ     ൌ 0 

   െ2ݔ  ݖ2 ൌ ݔ        0 ൌ 0 

                 
ଷ௭


ൌ 0 

ݔ     ൌ 0     ሺ0, 0, 0ሻ 
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11) ሺܫሻ െ ݔ2  ݕ െ ݖ3 ൌ 1  ሺܫሻ െ ݔ2  ݕ െ ݖ3 ൌ 1  ሺܫሻ2ሺെ2ݔ  ݕ െ ሻݖ3 ൌ ሺ1ሻ2 

 ሺܫܫሻ   ݔ െ ݕ4  ݖ ൌ 6               ሺܫܫሻ2ሺݔ െ ݕ4  ሻݖ ൌ 6ሺ2ሻ ሺܫܫܫሻ4ݔ  ݕ16  ݖ4 ൌ 24 

 ሺܫܫܫሻ4ݔ  ݕ16  ݖ4 ൌ 24      െ2ݔ  ݕ െ ݖ3 ൌ 1         െ4ݔ  ݕ2 െ ݖ6 ൌ 2 

ݔ2              െ ݕ8  ݖ2 ൌ :ܤ  12 ݕ18 െ ݖ2 ൌ 26 

െ        :ܣ     ݕ7 െ ݖ ൌ 13 

 

െ :ܣ  2ሺെ7ݕ െ ሻݖ ൌ 13ሺെ2ሻ ܣ: െ 7ሺ0ሻ െ ݖ ൌ 13  ሺܫሻ െ ݔ2  0 െ 3ሺെ13ሻ ൌ 1 

:ܤ  ݕ18 െ ݖ2 ൌ 26           െ
௭

ିଵ
ൌ

ଵଷ

ିଵ
           െ2ݔ  39 ൌ 1 

ݕ14        ݖ2 ൌ െ26              ݖ ൌ െ13        െ39  െ 39 

      
ଷଶ௬

ଷଶ
ൌ



ଷଶ
              െ

ଶ௫

ିଶ
ൌ െ

ଷ଼

ିଶ
 

ݕ   ൌ 0    ሺ19, 0, െ13ሻ                ݔ ൌ 19 

 

13) ሺܫሻ2ݔ  ݕ െ ݖ3 ൌ 0  ሺܫሻ4ሺ2ݔ  ݕ െ ሻݖ3 ൌ ሺ0ሻ4 ሺܫܫሻ4ሺݔ െ ݕ4  ሻݖ ൌ ሺ0ሻ4   

ሺܫܫሻݔ െ ݕ4  ݖ ൌ 0  ሺܫܫሻ   ݔ െ ݕ4  ݖ ൌ 0  ሺܫܫܫሻ4ݔ  ݕ16  ݖ4 ൌ 0 

 ሺܫܫܫሻ4ݔ  ݕ16  ݖ4 ൌ 0       െ8ݔ  ݕ4 െ ݖ12 ൌ ݔ4          0 െ ݕ16  ݖ4 ൌ 0 

:ܣ       ݔ9 െ ݖ11 ൌ ݔ8     :ܤ          0  ݖ8 ൌ 2 

:ܣ  8ሺ9ݔ െ ሻݖ11 ൌ 0ሺ8ሻ  

െ :ܤ  9ሺ8ݔ  ሻݖ8 ൌ 2ሺെ9ሻ ܣ: ݔ9 െ 11ሺ0ሻ ൌ 0  ሺܫሻ2ሺ0ሻ  ݕ െ 3ሺ0ሻ ൌ 0 

ݔ72       െ ݖ88 ൌ 0     
ଽ௫

ଽ
ൌ



ଽ
ݕ        ൌ 0 

     െ72ݔ െ ݖ72 ൌ ݔ   0 ൌ 0 

     
ିଵ௭

ିଵ
ൌ 0     ሺ0, 0, 0ሻ 

ݖ            ൌ 0 

 

15) ሺܫሻ 3ݔ  ݕ2  ݔ2 ൌ 3  ሺܫܫሻ ݔ  ݕ2 െ ݖ ൌ 5  ሺܫሻ 3ݔ  ݕ2  ݔ2 ൌ 3 

 ሺܫܫሻ ݔ  ݕ2 െ ݖ ൌ 5  ሺܫܫܫሻ 2ݔ െ ݕ4  ݖ ൌ 0  ሺܫܫሻ 2ሺݔ  ݕ2 െ ሻݖ ൌ ሺ5ሻ2 

 ሺܫܫܫሻ2ݔ െ ݕ4  ݖ ൌ :ܣ    0 ݔ3 െ ݕ2 ൌ ݔ3         5  ݕ2  ݖ2 ൌ 3 

ݔ2                ݕ4 െ ݖ2 ൌ 10 

:ܣ  3ሺ3ݔ െ ሻݕ2 ൌ ሺ5ሻ5      ܤ: ݔ5  ݔ6 ൌ 13   

:ܤ  ݔ5  ݕ6 ൌ 13   

ݔ9       െ ݕ6 ൌ :ܣ  15 3ሺ2ሻ െ ݕ2 ൌ 5  ሺܫሻ 3ሺ2ሻ  2 ቀଵ

ଶ
ቁ  ݖ2 ൌ 3 

 
ଵସ௫

ଵସ
ൌ

ଶ଼

ଵସ
             6 െ ݕ2 ൌ 5                      6  1  ݖ2 ൌ 3 

ݔ      ൌ 2         െ6            െ 6                7  ݖ2 ൌ 3 

      െ
ଶ௬

ିଶ
ൌ െ

ଵ

ିଶ
             െ7            െ 7 

ݕ           ൌ
ଵ

ଶ
         

ଶ௭

ଶ
ൌ െ

ସ

ଶ
 

 ሺ2,
ଵ

ଶ
, െ2ሻ              ݖ ൌ െ2 
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17) ሺܫሻݔ െ ݕ2  ݖ3 ൌ 4  ሺܫܫሻ 2ݔ െ ݕ  ݖ ൌ െ1  ሺܫሻ ݔ െ ݕ2  ݖ3 ൌ 4  

 ሺܫܫሻ 2ݔ െ ݕ  ݖ ൌ െ1  ሺܫܫܫሻ4ݔ  ݕ  ݖ ൌ 1  ሺܫܫܫሻ 2ሺ4ݔ  ݕ  ሻݖ ൌ ሺ1ሻ2 

 ሺܫܫܫሻ 4ݔ  ݕ  ݖ ൌ :ܣ   1 ݔ6  ݖ2 ൌ ݔ        0 െ ݕ2  ݖ3 ൌ 4 

ݔ8            ݕ2  ݖ2 ൌ 2 

:ܣ  3ሺ6ݔ  ሻݕ2 ൌ ሺ0ሻ3      ܤ: ݔ9  ݖ5 ൌ 6 

െ :ܤ  2ሺ9ݔ  ሻݖ5 ൌ 6ሺെ2ሻ 

ݔ18        ݖ6 ൌ :ܣ  0 ݔ6  2ሺ3ሻ ൌ 0  ሺܫሻ ሺെ1ሻ െ ݕ2  3ሺ3ሻ ൌ 4 

    െ18ݔ െ ݖ10 ൌ െ12             6ݔ  6 ൌ 0                 8 െ ݕ2 ൌ 4 

       െ
ସ௭

ିସ
ൌ െ

ଵଶ

ିସ
       െ6  െ 6            െ8           െ 8 

ݖ            ൌ 3        
௫


ൌ

ି


          

ିଶ௬

ିଶ
ൌ

ିସ

ିଶ
 

ݔ             ൌ െ1              ݕ ൌ 2 

  ሺെ1, 2, 3ሻ 

 

19) ሺܫሻ ݔ െ ݕ  ݖ2 ൌ 0  ሺܫሻሺെ1ሻሺݔ െ ݕ  ሻݖ2 ൌ 0ሺെ1ሻ ሺܫሻ ሺെ2ሻሺݔ െ ݕ  ሻݖ2 ൌ 0ሺെ2ሻ 

 ሺܫܫሻݔ െ ݕ2  ݖ3 ൌ െ1  ሺܫܫሻݔ െ ݕ2  ݖ3 ൌ െ1  ሺܫܫܫሻ2ݔ െ ݕ2  ݖ ൌ െ3 

 ሺܫܫܫሻ2ݔ െ ݕ2  ݖ ൌ െ3     െݔ  ݕ െ ݖ2 ൌ 0        െ2ݔ  ݕ2 െ ݖ4 ൌ 0 

:ܣ            െݕ  ݖ ൌ െ1    െ
ଷ௭

ିଷ
ൌ െ

ଷ

ିଷ
 

               െݕ  ሺ1ሻ ൌ െ1       ݖ ൌ 1 

           െ1      െ 1 

 ሺܫሻݔ െ ሺ2ሻ  2ሺ1ሻ ൌ 0          െ
௬

ିଵ
ൌ െ

ଶ

ିଵ
 

ݔ         െ 2  2 ൌ ݕ              0 ൌ 2 

ݔ     ൌ 0      ሺ0, 2, 1ሻ 

 

21) ሺܫሻ 4ݔ െ ݕ3  ݖ2 ൌ 40   ሺܫሻ3ሺ4ݔ െ ݕ3  ሻݖ2 ൌ ሺ40ሻ3 ሺܫሻ 8ሺ4ݔ െ ݕ3  ሻݖ2 ൌ ሺ40ሻ8   

 ሺܫܫሻ 5ݔ  ݕ9 െ ݖ7 ൌ 47 ሺܫܫሻ5ݔ  ݕ9 െ ݖ7 ൌ 47  ሺܫܫܫሻ3ሺ9ݔ  ݕ8 െ ሻݖ3 ൌ ሺ97ሻ3  

 ሺܫܫܫሻ9ݔ  ݕ8 െ ݖ3 ൌ ݔ12       97 െ ݕ9  ݖ6 ൌ ݔ32         120 െ ݕ24  ݖ16 ൌ 320 

:ܣ     ݔ17 െ ݖ ൌ ݔ27          167  ݕ24 െ ݖ9 ൌ 291   

:ܤ          ݔ59  ݖ7 ൌ 611 

ݔ7ሺ17  :ܣ  െ ሻݖ ൌ ሺ167ሻ7 ܣ: 17ሺ10ሻ െ ݖ ൌ 167      ሺܫሻ 4ሺ10ሻ െ ݕ3  2ሺ3ሻ ൌ 40 

:ܤ  ݔ59  ݖ7 ൌ 611         170 െ ݖ ൌ 167                   46 െ ݕ3 ൌ 40 

ݔ119     െ ݖ7 ൌ 1169       െ170       െ 170     െ46            െ 46 

 
ଵ଼௫

ଵ଼
ൌ

ଵ଼

ଵ଼
    െ

௭

ିଵ
ൌ െ

ଷ

ିଵ
           െ

ଷ௬

ିଷ
ൌ െ



ିଷ
 

ݔ     ൌ ݖ         10 ൌ ݕ                3 ൌ 2 

     ሺ10, 2, 3ሻ 
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23) ሺܫሻ3ݔ  ݕ3 െ ݖ2 ൌ 13  ሺܫܫሻ6ݔ  ݕ2 െ ݖ5 ൌ 13  ሺܫሻ2ሺ3ݔ  ݕ3 െ ሻݖ2 ൌ ሺ13ሻ2   

 ሺܫܫሻ 6ݔ  ݕ2 െ ݖ5 ൌ 13 ሺܫܫܫሻ5ݔ െ ݕ2 െ ݖ5 ൌ െ1 ሺܫܫܫሻ3ሺ5ݔ െ ݕ2 െ ሻݖ5 ൌ ሺെ1ሻ3 

 ሺܫܫܫሻ5ݔ െ ݕ2 െ ݖ5 ൌ െ1 ܣ: ݔ11 െ ݖ10 ൌ ݔ6          12  ݕ6 െ ݖ4 ൌ 26 

ݔ15              െ ݕ6 െ ݖ15 ൌ െ3 

:ܣ  19ሺ11ݔ െ ሻݖ10 ൌ ሺ12ሻ19     ܤ: ݔ21 െ ݖ19 ൌ 23 

:ܤ  ሺെ10ሻሺ21ݔ െ ሻݖ19 ൌ 23ሺെ10ሻ 

ݔ209       െ ݖ190 ൌ :ܣ 228 11ሺ2ሻ െ ݖ10 ൌ 12  ሺܫሻ 3ሺ2ሻ  ݕ3 െ 2ሺ1ሻ ൌ 13 

    െ210  ݖ190 ൌ െ230           22 െ ݖ10 ൌ 12          4  ݕ3 ൌ 13 

            െ
௫

ିଵ
ൌ െ

ଶ

ିଵ
       െ22                െ 22        െ4           െ 4 

ݔ   ൌ 2     െ
ଵ௭

ିଵ
ൌ െ

ଵ

ିଵ
    

ଷ௬

ଷ
ൌ

ଽ

ଷ
 

 ሺ2, 3, 1ሻ            ݖ ൌ ݕ    1 ൌ 3 

  

25) ሺܫሻ 3ݔ െ ݕ4  ݖ2 ൌ 1           ሺܫሻ 3ݔ െ ݕ4  ݖ2 ൌ 1     ሺܫܫሻ2ݔ  ݕ3 െ ݖ3 ൌ െ1   

 ሺܫܫሻ2ݔ  ݕ3 െ ݖ3 ൌ െ1       ሺܫܫܫሻሺെ3ሻሺ ݔ  ݕ10 െ ሻݖ8 ൌ 7ሺെ3ሻ     ሺܫܫܫሻሺെ2ሻሺ ݔ  ݕ10 െ ሻݖ8 ൌ 7ሺെ2ሻ   

 ሺܫܫܫሻ ݔ  ݕ10 െ ݖ8 ൌ ݔ3   7 െ ݕ4  ݖ2 ൌ ݔ2          1  ݕ3 െ ݖ3 ൌ െ1   

               െ3ݔ െ ݕ30  ݖ24 ൌ െ21    െ2ݔ െ ݕ20  ݖ16 ൌ െ14 

െ :ܣ              ݕ34  ݖ26 ൌ െ20  ܤ: െ ݕ17  ݖ13 ൌ െ15 

:ܣ  െ34ݕ  ݖ26 ൌ െ20 

:ܤ  െ2ሺെ17ݕ  ሻݖ13 ൌ െ15ሺെ2ሻ 

     െ34ݕ  ݖ26 ൌ െ20 

ݕ34          െ ݖ26 ൌ  ݁ݏ݈݂ܽ  30

             0 ൌ  ߠ ݊݅ݐݑ݈ݏ ܰ  10

   

27) ሺܫሻ݉  6݊  3 ൌ 8   ሺܫܫሻሺെ5ሻሺ3݉  4݊ሻ ൌ ሺെ3ሻሺെ5ሻ ሺܫܫሻ3݉  4ሺ18ሻ ൌ െ3   

 ሺܫܫሻ 3݉  4݊ ൌ െ3  ሺܫܫܫሻ3ሺ5݉  7݊ሻ ൌ ሺ1ሻ3          3݉  72 ൌ െ3  

 ሺܫܫܫሻ5݉  7݊ ൌ 1           െ15݉ െ 20݊ ൌ 15    െ72     െ 72 

                15݉  21݊ ൌ 3           
ଷ

ଷ
ൌ െ

ହ

ଷ
 

      ݊ ൌ 18          ݉ ൌ െ25 

 ሺܫሻሺെ25ሻ  6ሺ18ሻ  3 ൌ 8 

 െ25  108  3 ൌ 8 

  83  3 ൌ 8 

            െ83           െ 83   ሺെ25, 18, െ25ሻ 

             
ଷ

ଷ
ൌ െ

ହ

ଷ
 

              ൌ െ25 
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29) ሺܫሻ െ2ݓ  ݔ2  ݕ2 െ ݖ2 ൌ െ10    

 ሺܫܫሻ ݓ  ݔ  ݕ  ݖ ൌ െ5 

 ሺܫܫܫሻ 3ݓ  ݔ2  ݕ2  ݖ4 ൌ െ11 

 ሺܸܫሻݓ  ݔ3 െ ݕ2  ݖ2 ൌ െ6 

 

 ሺܫሻ െ2ݓ  ݔ2  ݕ2 െ ݖ2 ൌ െ10                   ሺܫሻ ሺെ1ሻሺെ2ݓ  ݔ2  ݕ2 െ ሻݖ2 ൌ ሺെ10ሻሺെ1ሻ     

 ሺܫܫሻሺെ2ሻሺݓ  ݔ  ݕ  ሻݖ ൌ ሺെ5ሻሺെ2ሻ ሺܫܫܫሻ 3ݓ  ݔ2  ݕ2  ݖ4 ൌ െ11 

         െ2ݓ  ݔ2  ݕ2 െ ݖ2 ൌ െ10                2ݓ െ ݔ2 െ ݕ2  ݖ2 ൌ 10 

        െ2ݓ െ ݔ2 െ ݕ2 െ ݖ2 ൌ :ܤ   10 ݓ5  ݖ6 ൌ െ1 

െ :ܣ  ݓ4 െ ݖ4 ൌ 0 

 

:ܣ  3ሺെ4ݓ െ ሻݖ4 ൌ 0ሺ3ሻ  ܣ: െ 4ሺ1ሻ െ ݖ4 ൌ 0 

:ܤ  2ሺ5ݓ  ሻݖ6 ൌ ሺെ1ሻ2               െ4 െ ݖ4 ൌ 0 

      െ12ݓ െ ݖ12 ൌ 0    4             4 

ݓ10        ݖ12 ൌ െ2          െ
ସ௭

ିସ
ൌ

ସ

ିସ
 

       െ
ଶ௪

ିଶ
ൌ െ

ଶ

ିଶ
ݖ               ൌ െ1 

ݓ                  ൌ 1 

 

 ሺܫܫܫሻ 3ሺ1ሻ  ݔ2  ݕ2  4ሺെ1ሻ ൌ െ11  ሺܸܫሻ  ሺ1ሻ  ݔ3 െ ݕ2  2ሺെ1ሻ ൌ െ6 

             3  ݔ2  ݕ2 െ 4 ൌ െ11            1  ݔ3 െ ݕ2 െ 2 ൌ െ6 

ݔ2         ݕ2 െ 1 ൌ െ11     3ݔ െ ݕ2 െ 1 ൌ െ6 

         1       1       1       1 

:ܥ   ݔ2  ݕ2 ൌ െ10    ܦ: ݔ3 െ ݕ2 ൌ െ5 

 

:ܥ  ݔ2  ݕ2 ൌ െ10   ܥ: 2ሺെ3ሻ  ݕ2 ൌ െ10 

:ܦ  ݔ3 െ ݕ2 ൌ െ5              െ6  ݕ2 ൌ െ10 

       
ହ௫

ହ
ൌ െ

ଵହ

ହ
              6                 6 

ݔ     ൌ െ3            
ଶ௬

ଶ
ൌ െ

ସ

ଶ
 

ݕ                  ൌ െ2 

    ሺ1, െ3, െ2, െ1ሻ 
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31) ሺܫሻ  ݓ  ݔ  ݕ  ݖ ൌ 2 

 ሺܫܫሻ ݓ  ݔ2  ݕ2  ݖ4 ൌ 1 

 ሺܫܫܫሻ െݓ  ݔ െ ݕ െ ݖ ൌ െ2 

 ሺܸܫሻ െ ݓ  ݔ3  ݕ െ ݖ ൌ െ2    

 ሺܫሻ  ݓ  ݔ  ݕ  ݖ ൌ 2   ሺܫܫܫሻሺെ1ሻሺെݓ  ݔ െ ݕ െ ሻݖ ൌ ሺെ6ሻሺെ1ሻ  

 ሺܫܫܫሻ െݓ  ݔ െ ݕ െ ݖ ൌ െ6   ሺܸܫሻ െ ݓ  ݔ3  ݕ െ ݖ ൌ െ2 

  
ଶ௫

ଶ
ൌ െ

ସ

ଶ
ݓ                 െ ݔ  ݕ  ݖ ൌ 6 

ݔ    ൌ െ2    2ݔ  ݕ2 ൌ 4 

       2ሺെ2ሻ  ݕ2 ൌ 4 

       െ4  ݕ2 ൌ 4 

 ሺܫܫሻ ݓ  ݔ2  ݕ2  ݖ4 ൌ 1    4              4 

 ሺܸܫሻ െ 2  ݔ3  ݕ െ ݖ ൌ െ2               
ଶ௬

ଶ
ൌ

଼

ଶ
 

ݔ5   ݕ3  ݖ3 ൌ െ1     ݕ ൌ 4 

 5ሺെ2ሻ  3ሺ4ሻ  ݖ3 ൌ െ1 

 െ10  12  ݖ3 ൌ െ1   ሺܫሻ ݓ  ሺെ2ሻ  ሺ4ሻ  ሺെ1ሻ ൌ 2  

  2  ݖ3 ൌ െ1    ݓ  1 ൌ 2 

            െ2               െ 2         െ1  െ 1 

         
ଷ௭

ଷ
ൌ

ିଷ

ଷ
ݓ            ൌ 1 

ݖ           ൌ െ1        ሺ1, െ2, 4, െ1ሻ 

4.5

1) A collection of dimes and quarters is worth S15.25. There are 103 coins in all. How many of each is 

there? 

 ሺെ10ሻሺܦ  ܳሻ ൌ ሺ103ሻሺെ10ሻ 

ܦ10   25ܳ ൌ 1525 

           െ10ܦ െ 10ܳ ൌ െ1030  

  
ଵହொ

ଵହ
ൌ

ସଽହ

ଵହ
 

ܦ   33 ൌ 103   ܳ ൌ 33 

      െ33     െ 33 

ܦ          ൌ  ݏ݁݉݅݀ 70  70

 ݏݎ݁ݐݎܽݑܳ 33    

 

3) The attendance at a school concert was 578. Admission was $2.00 for adults and $1.50 for 

children. The total receipts were S985.00. How many adults and how many children attended?  

 െ2ሺܣ  ሻܥ ൌ ሺ578ሻሺെ2ሻ 

ܣ2   ܥ1.5 ൌ 985 

 െ2ܣ െ ܥ2 ൌ െ1156  236 ݏݐ݈ݑ݀ܣ 

       
ି.ହ

ି.ହ
ൌ

ିଵଵହ

ି.ହ
 ݊݁ݎ݈݄݀݅ܥ 342  

ܣ   342 ൌ ܥ      578 ൌ 342 

      െ342   െ 342 

ܣ  ൌ 236       

N V T 

D 10 10D 

Q 25 25Q 

103  1525 

N V T 

A 2 2A 

C 1.5 1.5C 

578  985 
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5) A boy has $2.25 in nickels and dimes. If there are twice as many dimes as nickels, how many of 

each kind has he? 

 5ܰ  20ܰ ൌ 225  

               
ଶହே

ଶହ
ൌ

ଶଶହ

ଶହ
 ݏ݈݁݇ܿ݅ܰ 9  

    ܰ ൌ  ݏ݁݉݅ܦ 18  9

ܦ    ൌ 2ሺ9ሻ ൌ 18 

 

7) A collection of 27 coins consisting of nickels and dimes amounts to $2.25. How many coins of each 

kind are there? 

 ሺെ10ሻሺܰ  ሻܦ ൌ ሺ27ሻሺെ10ሻ 

         5ܰ  ܦ10 ൌ 225 

     െ10ܰ െ ܦ10 ൌ െ270 

         
ିହே

ିହ
ൌ

ିସହ

ିହ
 

           ܰ ൌ 9 

 9  ܦ ൌ 27 

 െ9        െ  ݏ݁݉݅ܦ 18   9

ܦ         ൌ  ݏ݈݁݇ܿ݅ܰ 9   18

9) There were 429 people at a play. Admission was $1 each for adults and 75 cents each for children. 

The receipts were $372.50. How many children and how many adults attended? 

 ሺെ1ሻሺܣ  ሻܥ ൌ ሺ429ሻሺെ1ሻ 

ܣ           ܥ75. ൌ 372.5 

      െܣ െ ൌ      ܥ െ429 

    
ି.ଶହ

ି.ଶହ
ൌ

ିହ.ହ

ି.ଶହ
 

ܣ   226 ൌ ܥ           429 ൌ 226 

     െ226 െ 226 

ܣ  ൌ  ݏݐ݈ݑ݀ܣ 203  203

 ݊݁ݎ݈݄݀݅ܥ 226    

 

11) There were 203 tickets sold for a volleyball game. For activity-card holders, the price was $1.25 

each and for non-card holders the price was $2 each. The total amount of money collected was 

$310. How many of each type of ticket was sold? 

 െ2ሺܣ  ܰሻ ൌ ሺ203ሻሺെ2ሻ 

ܣ1.25   2ܰ ൌ 310 

 െ2ܣ െ 2ܰ ൌ െ406 

  
ି.ହ

ି.ହ
ൌ

ିଽ

ି.ହ
 

128  ܰ ൌ ܣ  203 ൌ 128 

 െ128       െ 128 

            ܰ ൌ  ݀ݎܽܥ ݊ܰ 75   75

 ݀ݎܽܥ ݕݐ݅ݒ݅ݐܿܣ 128             

 

N V T 

N 5 5N 

D=2N 10 20N 

  225 

N V T 

N S SN 

D 10 10D 

27  225 

N V T 

A 1 A 

C .75 .75C 

429  372.50 

N V T 

A 1.25 1.25A 

N 2 2N 

203  310 
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13) At a recent Vikings game $445 in admission tickets was taken in. The cost of a student ticket was 

$1.50 and the cost of a non-student ticket was $2.50. A total of 232 tickets were sold. How many 

students and how many nonstudents attended the game? 

 െ1.5ሺ5  ܰሻ ൌ ሺ232ሻሺെ1.5ሻ 

  1.55  2.5ܰ ൌ 445 

 െ1.55 െ 1.5ܰ ൌ 348 

        ܰ ൌ 97 

 ܵ  97 ൌ 232   

   െ97      െ ݊ܰ 97  97 െ  ݏݐ݊݁݀ݑݐܵ

         ܵ ൌ  ݏݐ݊݁݀ݑݐܵ 135  135

 

15) A coin purse contains 18 coins in nickels and dimes. The coins have a total value of $1.15. Find the 

number of nickels and dimes in the coin purse. 

 െ5ሺܰ  ሻܦ ൌ ሺ18ሻሺെ5 

    5ܰ  ܦ10 ൌ 115 

 െ5ܰ െ ܦ5 ൌ െ90 

 
ହ

ହ
ൌ

ଶହ

ହ
 

 ܰ  5 ൌ ܦ   18 ൌ  ݏ݈݁݇ܿ݅ܰ 13   5

     െ5   െ  ݏ݁݉݅ܦ 5      5

         ܰ ൌ 13 

 

17) ) A postal clerk sold some 15¢ stamps and some 25¢ stamps. Altogether, 15 stamps were sold for 

a total cost of $3.15. How many of each type of stamps were sold?  

 െ15ሺܨ  ܶሻ ൌ ሺ15ሻሺെ15ሻ  ܨ  9 ൌ 15 

ܨ15      25ܶ ൌ 315       െ9   െ 9 

 െ15ܨ െ 15ܶ ൌ െ225         ܨ ൌ 6 

      
ଵ்

ଵ
ൌ

ଽ

ଵ
 

        ܶ ൌ ,ݏݐ݊݁ܿ ݊݁݁ݐ݂݅ܨ 6  9 ݕݐ݊݁ݓݐ 9 െ  ݏݐ݊݁ܿ ݁ݒ݂݅

 

19) The total value of dimes and quarters in a bank is $6.05. There are six more quarters than dimes. 

Find the number of each type of coin in the bank. 

ܦ10   ܦ25  ܦ150 ൌ 605  ܳ ൌ 13  6 

ܦ35   150 ൌ 605   ܳ ൌ 19 

          െ150   െ 150 

  
ଷହ

ଷହ
ൌ

ସହହ

ଷହ
 ݏ݁݉݅ܦ 13  

ܦ                ൌ  ݏݎ݁ݐݎܽݑܳ 19           13

 

 

 

 

N V T 

5 1.5 1.55 

N 2.5 2.5N 

232  445 

N V T 

N 5 5N 

D 10 100 

18  115 

N V T 

F 15 15F 

T 25 25T 

15  315 

N V T 

D 10 10D 

Q=D+6 25 25D+150 

  605 
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21) A coin bank contains nickels and dimes. The number of dimes is 10 less than twice the number of 

nickels. The total value of all the coins is $2.75. Find the number of each type of coin in the bank.   

 5ܰ  20ܰ െ 100 ൌ ܦ  275 ൌ 2ሺ15ሻ െ 10 

            25ܰ െ 100 ൌ ܦ  275 ൌ 30 െ 20 

         100  ܦ  100 ൌ 10 

       
ଶହே

ଶହ
ൌ

ଷହ

ଶହ
  ݏ݁݉݅ܦ 20 

      ܰ ൌ  ݏ݈݁݇ܿ݅ܰ 15  15

   

23) A bank teller cashed a check for $200 using twenty dollar bills and ten dollar bills. In all, twelve 

bills were handed to the customer. Find the number of twenty dollar bills and the number of ten 

dollar bills.   

 െ10ሺܹ  ܶሻ ൌ ሺ12ሻሺെ10ሻ  8  ܶ ൌ 12 

    20ܹ  10ܶ ൌ 200             െ8           െ 8 

 െ10ܹ െ 10ܶ ൌ െ120           ܶ ൌ 4 

    
ଵௐ

ଵ
ൌ

଼

ଵ
 

        ܹ ൌ  ݏ݊݁ܶ 4  8

 ݏ݁݅ݐ݊݁ݓܶ 8       

 

25) A total of $27000 is invested, part of it at 12% and the rest at 13%. The total interest after one 

year is $3385. How much was invested at each rate?   

 െ.12ሺݔ  ሻݕ ൌ ሺ27000ሻሺെ.12ሻ  ݔ  14500 ൌ 27000 

    . ݔ12  ݕ13. ൌ 3385        െ14500 െ 14500  

െ.12ݔ െ ݕ12. ൌ െ3240                  ݔ ൌ 12500 

       
ି.ଵ௬

ି.ଵ
ൌ

ିଵସହ

ି.ଵ
 

ݕ                 ൌ 14500  $12,500 @12% 

        $14,500 @ 13% 

 

27) A total of $9000 is invested, part of it at 10% and the rest at 12%. The total interest after one year 

is $1030. How much was invested at each rate?   

 െ.1ሺݔ  ሻݕ ൌ ሺ9000ሻሺെ.1ሻ   ݔ  6500 ൌ 9000 

    . 1  ݕ12. ൌ 1030        െ6500  െ 6500 

  െ.1ݔ െ ݕ1. ൌ െ900      ݔ ൌ 2500 

 
.ଶ௬

.ଶ
ൌ

ଵଷ

.ଶ
 

ݕ     ൌ 6500  $2500 @ 10% 

       $6500 @ 12% 

 

 

 

 

 

N V T 

N 5 5N 

D=2Nെ10 10 20Nെ100 

  275 

N V T 

W 20 20W 

T 10 10T 

12  200 

N V T 

x .12 .12x 

y .13 .13y 

27000  3385 

N V T 

x .10 .1x 

y .12 .12y 

9000  1030 
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29) An inheritance of $10000 is invested in 2 ways, part at 9.5% and the remainder at 11%. The 

combined annual interest was $1038.50. How much was invested at each rate? 

 െ.095ሺݔ  ሻݕ ൌ ሺ10000ሻሺെ.095ሻ  ݔ  5900 ൌ 10000 

     . ݔ095  ݕ11. ൌ 1038.50      െ5900  െ 5900 

 െ.095ݔ െ ݕ095. ൌ െ950    ݔ ൌ 4100 

       
.ଵହ௬

.ଵହ
ൌ

଼଼.ହ

.ଵହ
 

ݕ          ൌ 5900  $4100 @ 9.5% 

        $5900 @11% 

 

31) Jason earned $256 interest last year on his investments. If $1600 was invested at a certain rate of 

return and $2400 was invested in a fund with a rate that was double the rate of the first fund, find 

the two rates of interest.   

ݔ1600   ݔ4800 ൌ 256 

         
ସ௫

ସ
ൌ

ଶହ

ସ
  

ݔ   ൌ 0.04  $1600 @ 4% 

ݔ2              ൌ 0.08  $2400 @ 8% 

 

33) A total of $8500 is invested, part of it at 6% and the rest at 3.5%. The total interest after one year 

is $385. How much was invested at each rate?   

 െ.035ሺݔ  ሻݕ ൌ ሺ8500ሻሺെ.035ሻ  3500  ݕ ൌ 8500 

ݔ06.      ݕ035. ൌ 385              െ3500        െ 3500 

 െ.035ݔ െ ݕ035. ൌ െ297.5    ݕ ൌ 5000 

  
.ଶହ௫

.ଶହ
ൌ

଼.ହ

.ଶହ
 

ݔ           ൌ 3500  $3500 @ 6%  

        $5000 @ 3.5% 

 

35) A total of $15000 is invested, part of it at 8% and the rest at 11%. The total interest after one year 

is $1455. How much was invested at each rate?   

 െ.08ሺݔ  ሻݕ ൌ ሺ15000ሻሺെ.08ሻ ݔ  8500 ൌ 15000 

    . ݔ08  ݕ11. ൌ 1455       െ8500    െ 8500 

 െ.08ݔ െ ݕ08. ൌ െ1200   ݔ ൌ 6500 

    
.ଷ௬

.ଷ
ൌ

ଶହହ

.ଷ
 

ݕ          ൌ 8500  $6500 @ 8% 

       $8500 @ 11% 

 

 

 

 

 

 

 

N V T 

x .095 .095x 

y .11 .11y 

10000  1038.50 

N V T 

1600 x 1600x 

2400 2x 4800x 

  256 

N V T 

x .06 .06x 

y .035 .035y 

8500  385 

N V T 

x .08 .08x 

y .11 .11y 

15000  1455 
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37) A total of $6000 is invested, part of it at 4.25% and the rest at 5.75%. The total interest after one 

year is $300. How much was invested at each rate? 

 െ.0425ሺݔ  ሻݕ ൌ ሺ6000ሻሺെ.0425ሻ ݔ  3000 ൌ 6000 

ݔ0425.      ݕ0575. ൌ 300      െ3000  െ 3000 

 െ.0425ݔ െ ݕ0425. ൌ െ255   ݔ ൌ 3000 

  
.ଵହ௬

.ଵହ
ൌ

ସହ

.ଵସ
 

ݕ             ൌ 3000  $3000 @ 4.25% 

        $3000 @ 5.75% 

 

39) A total of $11000 is invested, part of it at 6.8% and the rest at 8.2%. The total interest after one 

year is $797. How much was invested at each rate?   

 െ.068ሺݔ  ሻݕ ൌ ሺ11000ሻሺെ.068ሻ ݔ  3500 ൌ 11000 

    . ݔ068  ݕ082. ൌ 797       െ3500  െ 3500 

 െ.068ݔ െ ݕ068. ൌ െ748   ݔ ൌ 7500 

         
.ଵସ௬

.ଵସ
ൌ

ସଽ

.ଵସ
 

ݕ      ൌ 3500  $7500 @ 6.8% 

        $3500 @8.2% 

 

42) Samantha earned $1480 in interest last year on her investments. If $5000 was invested at a 

certain rate of return and $11000 was invested in a fund with a rate that was two-thirds the rate 

of the first fund, find the two rates of interest.   

 3 ቀ5000ݔ 
ଶଶ

ଷ
ቁݔ ൌ ሺ1480ሻ3 

ݔ15000   ݔ22000 ൌ 4440  $5000 @ 12% 

         
ଷ௫

ଷ
ൌ

ସସସ

ଷ
  $11000 @ 8% 

ݔ   ൌ .12 

     
ଶ

ଷ
ሺ. 12ሻ ൌ .08 

 

44) 30 coins having a value of $3.30 consists of nickels, dimes and quarters. If there are twice as many 

quarters as dimes, how many coins of each kind were there?   

 ܰ  ܦ  ܦ2 ൌ 30  ሺെ5ሻሺܰ  ሻܦ3 ൌ ሺ30ሻሺെ5ሻ    
 5ܰ  ܦ10  ܦ50 ൌ 330         5ܰ  ܦ60 ൌ 330 

        െ5ܰ െ ܦ15 ൌ െ150 

         
ସହ

ସହ
ൌ

ଵ଼

ସହ
 

 ܰ  3ሺ4ሻ ൌ ܦ         30 ൌ 4  

                ܰ  12 ൌ 30 

       െ12  െ 12  ܳ ൌ 2ሺ4ሻ ൌ 8 

            ܰ ൌ 18 

 ݏ݈݁݇ܿ݅ܰ 18       

 ݏ݁݉݅ܦ 4       

 ݏݎ݁ݐݎܽݑܳ 8       

N V T 

x .0425 .0425x 

y .0575 .0575y 

6000  300 

N V T 

x .068 .068x 

y .082 .082y 

11000  797 

N V T 

5000 x 5000x 

11000 ଶ

ଷ
x 

ଶଶ

ଷ
x 

  1480 

N V T 

N 5 5N 

D 10 10D 

Q=2D 25 25D 

30  330 
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4.6

1) A tank contains 8000 liters of a solution that is 40% acid. How much water should be added to 

make a solution that is 30% acid? 

 3200 ൌ 2400   ݓ3.

 െ2400 െ 2400 

 
଼

.ଷ
ൌ

.ଷ௪

.ଷ
 

ݓ     ൌ  .ܮ 2,666.67
 

3) Of 12 pounds of salt water 10% is salt; of another mixture 3% is salt. How many pounds of the 

second should be added to the first in order to get a mixture of 5% salt?  

 1.2  ݔ03. ൌ .6   ݔ05.

         െ.03ݔ         െ  ݔ03.

            1.2 ൌ .6   ݔ02.

           െ.6  െ .6 

               
.

.ଶ
ൌ

.ଶ௫

.ଶ
 

ݔ     ൌ  ݏܾ݈ 30

  

5) How many pounds of a 4% solution of borax must be added to 24 pounds of a 12% solution of 

borax to obtain a 10% solution of borax? 

 . ݔ04  2.88 ൌ ݔ1.  2.4 

 െ.04ݔ            െ.04ݔ 

               2.88 ൌ ݔ06.  2.4 

 െ2.4              െ 2.4  

      
.ସ଼

.
ൌ

.௫

.
 

ݔ      ൌ  ݏܾ݈ 8

 

7) A 100 LB bag of animal feed is 40% oats. How many pounds of oats must be added to this feed to 

produce a mixture which is 50% oats? 

 40  ݔ ൌ 50   ݔ5.

       െ.5ݔ        െ  ݔ5.

  40  ݔ5. ൌ 50 

 െ40          െ 40 

    
.ହ௫

.ହ
ൌ

ଵ

.ହ
 

ݔ     ൌ  ݏܾ݈ 20

 

 

 

 

 

A P T 

8000 .4 3200 

w 0 0 

8000+w .3 2400+.3w 

A P T 

12 .1 1.2 

x .03 .03x 

12+x .05 .6+.05x 

A P T 

x .04 .04x 

24 .12 2.88 

x+24 .10 .1x+.24 

A P T 

100 .4 40 

x 1 X 

100+x .5 50+.5x 
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9) How many pounds of tea that cost $4.20 per pound must be mixed with 12 lb of tea that cost 

$2.25 per pound to make a mixture that costs $3.40 per pound? 

ݔ4.2   27 ൌ ݔ3.4  40.8 

 െ3.4ݔ        െ  ݔ3.4

ݔ0.8   27 ൌ 40.8 

          െ27  െ 27 

          
.଼௫

.଼
ൌ

ଵଷ.଼

.଼
 

ݔ             ൌ           ݏܾ݈ 12.25

 

11) How many kilograms of hard candy that cost $7.50 per kilogram must be mixed with 24 kg of jelly 

beans that cost $3.25 per kilogram to make a mixture that sells for $4.50 per kilogram? 

ݔ7.5   78 ൌ ݔ4.5  108 

 െ4.5ݔ        െ  ݔ4.5

ݔ3   78 ൌ 108 

        െ78 െ 78 

    
ଷ௫

ଷ
ൌ

ଷ

ଷ
 

ݔ     ൌ 10݇݃ 

 

13) How many pounds of lima beans that cost 90¢ per pound must be mixed with 16 lb of corn that 

cost 50¢ per pound to make a mixture of vegetables that costs 65¢ per pound? 

 . ݔ9  8 ൌ ݔ65.  10.4 

 െ.65ݔ    െ  ݔ65.

 . ݔ25  8 ൌ 10.4 

           െ8  െ 8 

        
.ଶହ௫

.ଶହ
ൌ

ଶ.ସ

.ଶହ
 

ݔ            ൌ  ݏܾ݈ 9.6

   

15) Solution A is 50% acid and solution B is 80% acid. How much of each should be used to make 

100cc. of a solution that is 68% acid? 

 െ.5ሺܣ  ሻܤ ൌ ሺ100ሻሺെ.5ሻ  ܣ  60 ൌ 100 

ܣ5.      ܤ8. ൌ 68       െ60   െ 60 

 െ.5ܣ െ ܤ5. ൌ െ50          ܣ ൌ 40 

                
.ଷ

.ଷ
ൌ

ଵ଼

.ଷ
 %80 ݂ ܿܿ 60  

ܤ     ൌ  %50 ݂ ܿܿ 40           60

   

 

 

 

 

 

A P T 

x 4.2  4.2x 

12 2.25 27 

x+12 3.40 3.4x+40.8 

A P T 

x 7.5 7.5x 

24 3.25 78 

x+24 4.5 4.5x+108 

A P T 

x .9 .9x 

16 .5 8 

X+16 .65 .65x+10.4 

A P T 

A .5 .5A 

B .8 .8B 

100 .68 68 
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17) A farmer has some cream which is 21% butterfat and some which is 15% butter fat. How many 

gallons of each must be mixed to produce 60 gallons of cream which is 19% butterfat?  

 െ.15ሺܣ  ሻܤ ൌ ሺ60ሻሺെ.15ሻ   40  ܤ ൌ 60 

 . ܣ21  ܤ15. ൌ 11.4               െ40        െ 40 

 െ.15ܣ െ ܤ15. ൌ െ9             ܤ ൌ 20 

         
.

.
ൌ

ଶ.ସ

.
 

ܣ     ൌ 40  40 ݈݃ܽ 21% 

      20 ݈݃ܽ 15% 

  
19) A chemist wants to make 50ml of a 16% acid solution by mixing a 13% acid solution and an 18% 

acid solution. How many milliliters of each solution should the chemist use? 

 െ.13ሺݔ  ሻݕ ൌ ሺ50ሻሺെ.13ሻ   ݔ  30 ൌ 50 

ݔ13.     ݕ18. ൌ 8        െ30   െ 30 

 െ.13ݔ െ ݕ13. ൌ െ6.5              ݔ ൌ 20 

      
.ହ௬

.ହ
ൌ

ଵ.ହ

.ହ
   

ݕ     ൌ  %13 ܮ݉ 20   30

  %18 ܮ݉ 30       

    

21) A paint that contains 21% green dye is mixed with a paint that contains 15% green dye. How many 

gallons of each must be used to make 60 gal of paint that is 19% green dye?   

 െ.15ሺݔ  ሻݕ ൌ ሺ60ሻሺെ.15ሻ   40  ݕ ൌ 60 

     . ݔ21  ݕ15. ൌ 11.4               െ40       െ 40 

 െ.15ݔ െ ݕ15. ൌ െ9               ݕ ൌ 20 

       
.௫

.
ൌ

ଶ.ହ

.
 

ݔ     ൌ 40   40 ݈݃ܽ 21% 

       20 ݈݃ܽ 15% 

  

23) To make a weed and feed mixture, the Green Thumb Garden Shop mixes fertilizer worth $4.00/lb. 

with a weed killer worth $8.00/lb. The mixture will cost $6.00/lb. How much of each should be 

used to prepare 500 lb. of the mixture?   

 െ4ሺݔ  ሻݕ ൌ ሺ500ሻሺെ4ሻ   ݔ  250 ൌ 500 

ݔ4      ݕ8 ൌ 3000        െ250   െ 250 

 െ4ݔ െ ݕ4 ൌ െ2000                 ݔ ൌ 250 

 
ସ௬

ସ
ൌ

ଵ

ସ
 

ݕ                ൌ  4$ @ ݏܾ݈ 250  250

 8$ @ ݏܾ݈ 250      

   

 

 

 

A P T 

A .21 .21A 

 B .15 .15B 

60 .19 11.4 

A P T 

x .13 .13x 

y .18 .18y 

50 .16 8 

A P T 

x .21 .21x 

y .15 .15y 

60 .19 11.4 

A P T 

x 4 4x 

y 8 8y 

500 6 3000 
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25) A grocer wishes to mix sugar at 9 cents per pound with sugar at 6 cents per pound to make 60 

pounds at 7 cents per pound. What quantity of each must he take?   

 െ6ሺݔ  ሻݕ ൌ ሺ60ሻሺെ6ሻ   20  ݕ ൌ 60 

ݔ9      ݕ6 ൌ 420              െ20         െ 20 

 െ6ݔ െ ݕ6 ൌ െ360              ݕ ൌ 40 

 
ଷ௫

ଷ
ൌ



ଷ
 

ݔ              ൌ  ¢9 @ ݏܾ݈ 20  20

 ¢6 @ ݏܾ݈ 40      

   

27) A goldsmith combined an alloy that costs S4.30 per ounce with an alloy that costs $1.80 per 

ounce. How many ounces of each were used to make a mixture of 200 oz costing $2.50 per 

ounce? 

 െ1.8ሺݔ  ሻݕ ൌ ሺ200ሻሺെ1.8ሻ   56  ݕ ൌ 200 

ݔ4.3       ݕ1.8 ൌ 500              െ56            െ 56 

  െ1.8ݔ െ ݕ1.8 ൌ െ360              ݕ ൌ 144 

       
ଶ.ହ௫

ଶ.ହ
ൌ

ଵସ

ଶ.ହ
 

ݔ            ൌ .ݖ 56  56 @ $4.30 

.ݖ 144        @ $1.80    

  

29) The manager of a garden shop mixes grass seed that is 60% rye grass with 70 lb of grass seed that 

is 80% rye grass to make a mixture that is 74% rye grass. How much of the 60% mixture is used?   

ݔ6.     56 ൌ ݔ74.  51.8 

 െ.6ݔ           െ  ݔ6.

              56 ൌ ݔ45.  51.8 

           െ51.8           െ 51.8  

           
ସ.ଶ

.ଵସ
ൌ

.ଵସ௫

.ଵସ
 

ݏܾ݈ 30             ൌ  ݔ

   

31) A caterer made an ice cream punch by combining fruit juice that cost $2.25 per gallon with ice 

cream that costs $3.25 per gallon. How many gallons of each were used to make 100 gal of punch 

costing $2.50 per pound?   

 െ2.25ሺݔ  ሻݕ ൌ ሺ100ሻሺെ2.25ሻ ݔ  25 ൌ 100 

ݔ2.25      ݕ3.25 ൌ 250      െ25   െ 25 

 െ2.25ݔ െ ݕ2.25 ൌ െ225            ݔ ൌ 75 

ݕ   ൌ 25  75 ݈݃ܽ @ $2.25 

                25 ݈݃ܽ @ $3.25 

    

 

 

 

A P T 

x 9 9x 

y 6 6y 

60 7 420 

A P T 

x 4.30 4.3x 

y 1.80 1.80y 

200 2.50 500 

A P T 

x .6 .6x 

70 .8 56 

x+70 .74 .74x+51.8 

A P T 

x 2.25 2.25x 

y 3.25 3.25y 

100 2.5 250 
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33) A carpet manufacturer blends two fibers, one 20% wool and the second 50% wool. How many 

pounds of each fiber should be woven together to produce 600 lb of a fabric that is 28% wool?   

  െ.2ሺݔ  ሻݕ ൌ ሺ600ሻሺെ.2ሻ  ݔ  160 ൌ 600 

ݔ2.       ݕ5. ൌ 168         െ160 െ 160 

  െ2. ݔ െ ݕ2. ൌ െ120                ݔ ൌ 440 

    
.ଷ௬

.ଷ
ൌ

ସ଼

.ଷ
 

ݕ     ൌ  %20 @ ݏܾ݈ 440  160

 %50 @ ݏܾ݈ 160       

    

35) The manager of a specialty food store combined almonds that cost $4.50 per pound with walnuts 

that cost S2.50 per pound. How many pounds of each were used to make a 100 lb mixture that 

cost $3.24 per pound?   

 െ2.5ሺݔ  ሻݕ ൌ ሺ100ሻሺെ2.5ሻ   37  ݕ ൌ 100 

ݔ4.5      ݕ2.5 ൌ 324              െ37          െ 37 

 െ2.5ݔ െ ݕ2.5 ൌ െ250               ݕ ൌ 63 

         
ଶ௫

ଶ
ൌ

ସ

ଶ
 

ݔ         ൌ  4.50$ @ ݏܾ݈ 37  37

 2.50$ @ ݏܾ݈ 63       

   

37) How many ounces of dried apricots must be added to 18 oz of a snack mix that contains 20% dried 

apricots to make a mixture that is 25% dried apricots?   

ݔ      3.6 ൌ ݔ25.  4.5 

 െ.25ݔ      െ  ݔ25.

 . ݔ75  3.6 ൌ 4.5 

           െ3.6  െ 3.6 

         
.ହ௫

.ହ
ൌ

.ଽ

.ହ
 

ݔ              ൌ  ݖ 1.2

   

39) How many ounces of pure bran flakes must be added to 50 oz. of cereal that is 40% bran flakes to 

produce a mixture that is 50% bran flakes?   

ݔ      20 ൌ ݔ5.  25 

 െ.5ݔ       െ  ݔ5.

 . ݔ5  20 ൌ 25 

         െ20  െ 20 

    
.ହ௫

.ହ
ൌ

ହ

.ହ
 

ݔ      ൌ  ݖ 10

   

 

 

 

A P T 

x .2 .2x 

y .5 .5y 

600 .28 168 

A P T 

x 4.50 4.5x 

y 2.50 2.5y 

100 3.24 324 

A P T 

x 1 x 

18 .2 3.6 

x+18 .25 .25x+4.5 

A P T 

x 1 x 

50 .4 20 

x+50 .5 .5x+25 
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41) How many grams of pure water must be added to 50 g of pure acid to make a solution that is 40% 

acid?   

   50 ൌ ݓ4.  20 

 െ20            െ 20 

    
ଷ

.ସ
ൌ

.ସ௪

.ସ
 

 75݃ ൌ  ݓ

   

43) How many ounces of pure water must be added to 50 oz of a 15% saline solution to make a saline 

solution that is 10% salt?   

   7.5 ൌ ݔ1.  5 

 െ5              െ 5 

    
ଶ.ହ

.ଵ
ൌ

.ଵ௫

.ଵ
  

ݖ25    ൌ    ݔ

 

 

 
 
  

A P T 

w 0 0 

50 1 50 

w+50 .4 .4w+20 

A P T 

x 0 0 

50 .15 7.5 

x+50 .10 .1x+5 
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Chapter 5: Polynomials 
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5.1 

1) 4 · 4ସ · 4ସ ൌ 4ଽ   
 

3) 4 · 2ଶ ൌ 2ଶ · 2ଶ ൌ 2ସ  

 

5) 3݉ · 4݉݊ ൌ 12݉ଶ݊  

 

7) 2݉ସ݊ଶ · 4݊݉ଶ ൌ 8݉݊ଷ  

 

9) ሺ3ଷሻସ ൌ 3ଵଶ  

 

11) ሺ4ସሻଶ ൌ 4଼  

 

13) ሺ2ݑଷݒଶሻଶ ൌ   ସݒݑ4
 

15) ሺ2ܽସሻସ ൌ 2ସܽଵ ൌ 16ܽଵ  
  

17) 
ସఱ

ସయ ൌ 4ଶ  

 

19) 
ଷమ

ଷ
ൌ 3  

  

21) 
ଷమ

ଷ
ൌ ݉ଶ  

 

23) 
ସ௫య௬ర

ଷ௫௬య ൌ
ସ௫మ௬

ଷ
  

  

25) ሺݔଷݕସ ·   ଷሻଶݕଶݔ2

 ሺ2ݔହݕሻଶ 

 2ଶݔଵݕଵସ 

  ଵସݕଵݔ4

 

 

 

 

   ସሻସݕସݔሺݔ2 (27

 ଵሻݕଵݔሺݔ2 

 ଵݕଵݔ2 

 

29) 
ଶ௫ళ௬ఱ

ଷ௫య௬·ସ௫మ௬య ൌ
ଶ௫ళ௬ఱ

ଵଶ௫ఱ௬ర ൌ
௫మ௬


  

   

31) ቀ
ሺଶ௫ሻయ

௫య ቁ
ଶ

ൌ ቀଶయ௫య

௫య ቁ
ଶ

ൌ ቀ଼௫య

௫య ቁ
ଶ

ൌ 8ଶ ൌ 64   

   

33) ቀ ଶ௬భళ

ሺଶ௫మ௬రሻరቁ
ଷ

ൌ ቀ ଶ௬భళ

ଶర௫ఴ௬భలቁ
ଷ

ൌ ቀ ଶ௬భళ

ଵ௫ఴ௬భలቁ
ଷ

ൌ

ቀ ௬

଼௫ఴቁ
ଷ

ൌ
௬య

଼య௫మర ൌ
௬య

ହଵଶ௫మర   

   

35) ቀଶర·ଶరర

ర ቁ
ଷ

ൌ ቀସఱఴ

ర ቁ
ଷ

ൌ ሺ4݉ସ݊ସሻଷ ൌ

4ଷ݉ଵଶ݊ଵଶ ൌ 64݉ଵଶ݊ଵଶ   

   

37) 
ଶ௫௬ఱ·ଶ௫మ௬య

ଶ௫௬ర·௬య ൌ
ସ௫య௬ఴ

ଶ௫௬ళ ൌ    ݕଶݔ2

   

ݎݎ (39
యమ·൫ଶమమయ൯

మ

ଶయ ൌ
యమ൫ଶమరరమ൯

ଶయ ൌ

యమ·ସరరల

ଶయ ൌ
ସరళఴ

ଶయ ൌ    ଼ݎݍ2

   

41) ቀ௭௬య·௭య௫ర௬ర

௫య௬య௭య ቁ
ସ

ൌ ቀ௭ర௬ళ௫ర

௫య௬య௭యቁ
ସ

ൌ ሺݕݔସݖሻସ ൌ

   ସݖଵݕସݔ

 

43) 
ଶ௫మ௬మ௭ల·ଶ௭௫మ௬మ

ሺ௫మ௭యሻమ ൌ
ସ௫ర௬ర௭ళ

௫ర௭ల ൌ    ݖସݕ4

 

 

 

 

   

  5.2 

ଷሻସݕݔଶሺ2ିݕସݔ2 (1 ൌ ଵଶሻݕସݔଶሺ2ସିݕସݔ2 ൌ
2ହݕ଼ݔଵ ൌ  ଵݕ଼ݔ32

 

3) ሺܽସܾିଷሻଷ 2ܽଷܾିଶ ൌ ܽଵଶܾଽ · 2ܽଷܾିଶ ൌ

2ܽଵହܾିଵଵ ൌ
ଶభఱ

భభ    

 

5) ሺ2ݔଶݕଶሻସିݔସ ൌ 2ସିݔ଼ݕ଼ݔସ ൌ   ଼ݕସݔ16



90 
 

7) ሺݔଷݕସሻ&3  ିݔସݕସ ൌ ସݕସݔଵଶݕଽݔ ൌ   ଵݕହݔ

 

9) 
ଶ௫షయ௬మ

ଷ௫షయ௬య·ଷ௫బ ൌ
ଶ௬మ௫య

௫య·ଷ௬య·ଷ௫బ ൌ
ଶ௬య௫య

ଽ௫య௬య ൌ
ଶ

ଽ௬
  

 

11) 
ସ௫௬షయ·௫షర௬బ

ସ௬షభ ൌ
ସ௫௬బ௬

ସ௬య௫ర ൌ
ସ௫௬

ସ௬య௫ర ൌ
ଵ

௫య௬మ  

 

13) 
௨మ௩షభ

ଶ௨బ௩ర·ଶ௨௩
ൌ

௨మ

௩·ଶ௨బ௩ర·ଶ௨௩
ൌ

௨మ

ସ௨௩ల ൌ
௨

ସ௩ల  

 

15) 
௨మ

ସ௨బ௩య·ଷ௩మ ൌ
௨మ

ଵଶ௩ఱ  

  

17) 
ଶ௬

ሺ௫బ௬మሻర ൌ
ଶ௬

௫బ௬ఴ ൌ
ଶ

௬ళ  

 

19) ቀଶమయ

షభ ቁ
ସ

ൌ ሺ2ܽଶܽ ܾଷሻସ ൌ ሺ2ܽଷܾଷሻସ ൌ

2ସܽଵଶܾଵଶ ൌ 16ܽଵଶܾଵଶ   
  

21) 
ଶర

ሺଶమమሻర ൌ
ଶర

ଶరఴఴ ൌ
ଵ

ଶయరళ ൌ
ଵ

଼రళ  

 

23) 
ሺଶሻర

బషమ ൌ
ଶరరర

బషమ ൌ 2ସ݉ସ݊ସ݊ଶ ൌ 16݉ସ݊  

  

25) 
௬య·௫షయ௬మ

ሺ௫ర௬మሻయ ൌ
௬య௫షయ௬మ

௫భమ௬ల ൌ
௬య௬మ

௫య௫భమ௬ల ൌ
௬ఱ

௫భఱ௬ల ൌ
ଵ

௫భఱ௬
  

  

27) 
ଶ௨షమ௩య൫ଶ௨௩ర൯

షభ

ଶ௨షర௩బ ൌ
ଶ௨షమ௩య·ଶషభ௨షభ௩షర

ଶ௨షర௩బ ൌ
ଶ௩య·௨ర

௨మଶ௨௩ర·ଶ௩బ ൌ
ଶ௩య௨ర

ସ௨య௩ర ൌ
௨

ଶ௩
   

  

29) ቀଶ௫బ௬ర

௬ర ቁ
ଷ

ൌ ሺ2ሻଷ ൌ 8 

   

31) 
௬൫ଶ௫ర௬మ൯

మ

ଶ௫ర௬బ ൌ
௬൫ଶమ௫ఴ௬ర൯

ଶ௫ర௬బ ൌ
ସ௫ఴ௬ఱ

ଶ௫ర௬బ ൌ    ହݕସݔ2

   

33) 
ଶ௬௭௫మ

ଶ௫ర௬ర௭షమሺ௭௬మሻర ൌ
ଶ௬௭௫మ

ଶ௫ర௬ర௭షమ௭ర௬ఴ ൌ
ଶ௬௭య௫మ

ଶ௫ర௬భమ௭ర ൌ
ଵ

௫మ௬భభ௭
   

   

35) 
ଶబ·ଶషయబ

ሺଶయሻమ ൌ
ଶబ·ଶషయబ

ଶమమల ൌ
ଶ·ଶ

య·ସమల ൌ
ସ

ସమయల ൌ
ଵ

యల   

   

37) 
൫య൯

మ
·ଶషయమ

ሺయషమయሻయ ൌ
మల·ଶషయమ

వషలవ ൌ
మలଶమల

యవవ ൌ

ଶభరమ

భమవ ൌ
ଶభర

భమళ   

   

39) 
൫௬௫షర௭మ൯

షభ

௭య௫మ௬య௭షభ ൌ
௬షభ௫ర௭షమ

௫య௫మ௬య௭షభ ൌ
௫ర௭

௬௭మ௫య௫మ௬య ൌ

௫ర௭

௫మ௬ర௭ఱ ൌ
௫మ

௬ర௭ర    

 

   

5.3 

1) 885 

  10ଶ ݔ 8.85 

 

3) 0.081  

 10ିଶ ݔ 8.1 

 

5) 0.039  

 10ିଶ ݔ 3.9 

 

  10ହ ݔ 8.7 (7

 870,000 

 

 

  10ିସ ݔ 9 (9

 0.0009 

 

  10 ݔ 2 (11

 2 

 

13) ሺ7 10ି ݔଵሻሺ2 10ି ݔଷሻ  
 10ିସ ݔ 14 

 10ିସ ݔ10ଵ ݔ 1.4 

 10ିଷ ݔ 1.4 
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15) ሺ5.26 10ି ݔହሻሺ3.16 10ି ݔଶሻ  
 10ି ݔ 16.6216 

 10ି ݔ 10ଵ ݔ 1.66216 

 10ି ݔ 1.66216 

 

17) ሺ2.6 10ି ݔଶሻሺ6 10ି ݔଶሻ  
 10ିସ ݔ 15.6 

 10ିସ ݔ10ଵ ݔ 1.56 

  10ିଷ ݔ 1.56 

 

19) 
ସ.ଽ ௫ ଵభ

ଶ. ௫ ଵషయ ൌ   10ସ ݔ 1.81

  

21) 
ହ.ଷଷ ௫ ଵషల

ଽ.ଶ ௫ ଵషమ ൌ 10ିସ ݔ 0.554 ൌ

10ିସ ݔ 10ିଵ ݔ 5.54 ൌ   10ିହ ݔ 5.54

 

23) ሺ5.5 10ି ݔହሻଶ 

  10ିଵ ݔ 30.25 

 10ିଵ ݔ10ଵ ݔ 3.025 

^10 ݔ 3.025  െ 9 

 

25) ሺ7.8 10ି ݔଶሻହ  

 10ିଵ ݔ 28.872 

 10ିଵ ݔ 10ଵ ݔ 2.8872 

 10ିଽ ݔ 2.8872 

 

 

 

27) ሺ8.03 10 ݔସሻିସ 

 10ିଵ ݔ 0.000241 

  10ିଵ ݔ10ିସ ݔ 2.41 

  10ିଶ ݔ 2.41 

 

29) 
.ଵ ௫ ଵషల

ହ.ଵ ௫ ଵషర ൌ  10ିଶ ݔ 1.196

   

31) ሺ3.6 10 ݔሻሺ6.1 10ି ݔଷሻ   

 10ିଷ ݔ 21.96 

 10ିଷ ݔ10ଵ ݔ 2.196 

 10ିଶ ݔ 2.196 

 

33) ሺ1.8 10ି ݔହሻିଷ   

 10ଵହ ݔ 0.1715 

 10ଵହ ݔ 10ିଵ ݔ 1.715 

 10ଵସ ݔ 1.715 

 

35) 
ଽ ௫ ଵర

.଼ଷ ௫ ଵషమ ൌ    10 ݔ 1.149

   

37) 
ଷ.ଶଶ ௫ ଵషయ

 ௫ ଵషల ൌ 10ଷ ݔ 0.46 ൌ

10ଷ ݔ10ିଵ ݔ 4.6 ൌ    10ଶ ݔ 4.6

   

39) 
ଶ.ସ ௫ ଵି

.ହ ௫ ଵబ ൌ 10ି ݔ 0.3692 ൌ

10ି ݔ 10ିଵ ݔ 3.692 ൌ    10ି ݔ 3.692

   

41) 
 ௫ ଵయ

ହ.଼ ௫ ଵషయ ൌ    10 ݔ 1.034

 

5.4 

1) െܽଷܽଶ  6ܽ െ ܽ ݐܽ 21 ൌ െ4  

 െሺെ4ሻଷ െ ሺെ4ሻଶ  6ሺെ4ሻ െ 21 

 െሺെ64ሻ െ ሺ16ሻ  6ሺെ4ሻ െ 21 

 64 െ 16 െ 24 െ 21 

                 3 

 

3) ݊ଷ െ 7݊ଶ  15݊ െ ݊ ݄݊݁ݓ 20 ൌ 2  

 ሺ2ሻଷ െ 7ሺ2ሻଶ  15ሺ2ሻ െ 20 

 8 െ 7ሺ4ሻ  15ሺ2ሻ െ 20 

 8 െ 28  30 െ 20 

               െ10 

5) െ5݊ସ െ 11݊ଷ െ 9݊ଶ െ ݊ െ ݊ ݄݊݁ݓ 5 ൌ െ1  

 െ5ሺെ1ሻସ െ 11ሺെ1ሻଷ െ 9ሺെ1ሻଶ െ ሺെ1ሻ െ 5 

 െ5ሺ1ሻ െ 11ሺെ1ሻ െ 9ሺ1ሻ െ 1ሺെ1ሻ െ 5 

 െ5  11 െ 9  1 െ 5 

 െ7 

 

ଶݔ (7  ݔ9  ݔ ݄݊݁ݓ  23 ൌ െ3 

 ሺെ3ሻଶ  9ሺെ3ሻ  23 

 9  9ሺെ3ሻ  23 

 9 െ 27  23 

         5 
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ସݔ (9 െ ଷݔ6  ଶݔ െ ݔ ݄݊݁ݓ 24 ൌ 6  

 ሺ6ሻସ െ 6ሺ6ሻଷ  ሺ6ሻଶ െ 24 

 1296 െ 6ሺ216  36 െ 24 

 1296 െ 1296  36 െ 24 

                    12 

 

11) ሺ5 െ ସሻ5 െ ሺ8 െ   ସሻ8

5  െ ହ5 െ 8   ସ8

ସ3  െ  3

 

13) ሺ3݊ଶ  ݊ଷሻ െ ሺ2݊ଷ െ 7݊ଶሻ  
 3݊ଶ  ݊ଷ െ 2݊ଷ െ 7݊ଶ 

 െ݊ଷ  10݊ଶ 

 

15) ሺ8݊  ݊ସሻ െ ሺ3݊ െ 4݊ସሻ  
 8݊  ݊ସ െ 3݊  4݊ସ 

 5݊ସ  5݊ 

 

17) ሺ1  ଷሻ5 െ ሺ1 െ   ଷሻ8
 1  ଷ5 െ 1   ଷ8

 ଷ13 

 

19) ሺ5݊ସ  6݊ଷሻ  ሺ8 െ 3݊ଷ െ 5݊ସሻ  

 3݊ଷ  8 

 

21) ሺ3  ܾସሻ  ሺ7  2ܾ  ܾସሻ  

 2ܾସ  2ܾ  10 

 

23) ሺ8ݔଷ  1ሻ െ ሺ5ݔସ െ ଷݔ6  2ሻ  

ଷݔ8   1 െ ସݔ5  ଷݔ6 െ 2 

 െ5ݔସ  ଷݔ14 െ 1 

 

25) ሺ2ܽ  2ܽସሻ െ ሺ3ܽଶ െ 5ܽସ  4ܽሻ  

 2ܽ  2ܽସ െ 3ܽଶ  5ܽସ െ 4ܽ 

 7ܽସ െ 3ܽଶ െ 2ܽ 

 

27) ሺ4ଶ െ 3 െ ሻ2 െ ሺ3ଶ െ 6  3ሻ   

ଶ4  െ 3 െ 2 െ ଶ3  6 െ 3 

ଶ   4 െ 6 

 

29) ሺ4ܾଷ  7ܾଶ െ 3ሻ  ሺ8  5ܾଶ  ܾଷሻ 

 5ܾଷ  12ܾଶ  5 

 

31) ሺ3  2݊ଶ  4݊ସሻ  ሺ݊ଷ െ 7݊ଶ െ 4݊ସሻ   

 ݊ଷ െ 5݊ଶ  3 

 

33) ሺ݊ െ 5݊ସ  7ሻ  ሺ݊ଶ െ 7݊ସ െ ݊ሻ   

 െ12݊ସ  ݊ଶ  7 

 

35) ሺ8ݎସ െ ଷݎ5  ଶሻݎ5  ሺ2ݎଶ  ଷݎ2 െ ସݎ7  1ሻ   

ସݎ  െ ଷݎ3  ଶݎ7  1 

 

37) ሺ2݊ଶ  7݊ସ െ 2ሻ  ሺ2  2݊ଷ  4݊ଶ  2݊ସሻ   

 9݊ସ  2݊ଷ  6݊ଶ 

 

39) ሺ8 െ ܾ  7ܾଷሻ െ ሺ3ܾସ  7ܾ െ 8 െ 7ܾଶሻ  ሺ3 െ 3ܾ  6ܾଷሻ   

   8 െ ܾ  7ܾଷ െ 3ܾସ െ 7ܾ  8  7ܾଶ  3 െ 3ܾ  6ܾଷ 

     െ3ܾସ  13ܾଷ െ 7ܾଶ െ 11ܾ  19 

 

41) ሺ8ݔସ  ଷݔ2  ሻݔ2  ሺ2ݔ  2 െ ଷݔ2 െ ସሻݔ െ ሺݔଷ  ସݔ5     ሻݔ8

ସݔ8   ଷݔ2  ݔ2  ݔ2  2 െ ଷݔ2 െ ସݔ െ ଷݔ െ ସݔ5 െ  ݔ8

ସݔ2     െ ଷݔ െ ݔ4  2 
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5.5 

1)  6ሺ െ 7ሻ 

6  െ 42 

 

3) 2ሺ6ݔ  3ሻ  

ݔ12   6 

 

5) 5݉ସሺ4݉  4ሻ  

 20݉ହ  20݉ସ 

 

7) ሺ4݊  6ሻሺ8݊  8ሻ  

 32݊ଶ  32݊  48݊  48 

 32݊ଶ  80݊  48 

 

9) ሺ8ܾ  3ሻሺ7ܾ െ 5ሻ  

 56ܾଶ െ 40ܾ  21ܾ െ 15 

 56ܾଶ െ 19ܾ െ 15 

 

11)  ሺ4ݔ  5ሻሺ2ݔ  3ሻ 

ଶݔ8   ݔ12  ݔ10  15 

ଶݔ8   ݔ22  15 

 

13) ሺ3ݒ െ 4ሻሺ5ݒ െ 2ሻ  
ଶݒ15  െ ݒ6 െ ݒ20  8 

ଶݒ15  െ ݒ26  8 

15) ሺ6ݔ െ 7ሻሺ4ݔ  1ሻ  
ଶݔ24   ݔ6 െ ݔ28 െ 7 

ଶݔ24  െ ݔ22 െ 7 

 

17) ሺ5ݔ  ݔሻሺ6ݕ െ   ሻݕ4
ଶݔ30  െ ݕݔ20  ݕݔ6 െ  ଶݕ4

ଶݔ30  െ ݕݔ14 െ   ଶݕ4

 

19) ሺݔ  ݔሻሺ3ݕ3    ሻݕ4

ଶݔ3  െ ݕݔ4  ݕݔ9   ଶݕ12

ଶݔ3   ݕݔ13   ଶݕ12

 

21) ሺ7ݔ  ݔሻሺ8ݕ5   ሻݕ3

ଶݔ56   ݕݔ21  ݕݔ40   ଶݕ15

ଶݔ56   ݕݔ61   ଶݕ15

 

23) ሺݎ െ 7ሻሺ6ݎଶ െ 4  5ሻ  

ଷݎ6  െ ଶݎ  ݎ5 െ ଶݎ42  ݎ7 െ 35 

ଷݎ6  െ ଶݎ43  ݎ12 െ 35 

 

25) ሺ6݊ െ 4ሻሺ2݊ଶ െ 2݊  5ሻ 

 12݊ଷ െ 12݊ଶ  30݊ െ 8݊ଶ  8݊ െ 20 

  12݊ଷ െ 20݊ଶ  38݊ െ 20 

  

27) ሺ6ݔ  ଶݔሻሺ6ݕ3 െ ݕݔ7     ଶሻݕ4

ଷݔ36  െ ݕଶݔ42  ଶݕݔ24  ݕଶݔ18 െ ଶݕݔ21   ଷݕ12

ଷݔ36  െ ݕଶݔ24  ଶݕݔ3   ଷݕ12

 

29) ሺ8݊ଶ  4݊  6ሻሺ6݊ଶ െ 6݊  6ሻ 

 48݊ସ െ 40݊ଷ  48݊ଶ  24݊ଷ െ 20݊ଶ  24݊  36݊ଶ െ 30݊  36 

 48݊ସ െ 16݊ଷ  64݊ଶ െ 6݊  36 

   

31) ሺ5݇ଶ  3݇  3ሻሺ3݇ଶ  3݇  6ሻ   

 15݇ସ  15݇ଷ  30݇ଶ  9݇ଷ  9݇ଶ  18݇  9݇ଶ  9݇  18 

 15݇ସ  24݇ଷ  48݇ଶ  27݇  18 

 

33) 3ሺ3ݔ െ 4ሻሺ2ݔ  1ሻ   

 3ሺ6ݔଶ  ݔ3 െ ݔ8 െ 4ሻ 

 3ሺ6ݔଶ െ ݔ5 െ 5ሻ 

ଶݔ18  െ ݔ15 െ 12 

35) 3ሺ2ݔ  1ሻሺ4ݔ െ 5ሻ   

 3ሺ8ݔଶ െ ݔ10  ݔ4 െ 5ሻ 

 3ሺ8ݔଶ െ ݔ6 െ 5ሻ 

ଶݔ24  െ ݔ18 െ 15 
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37) 7ሺݔ െ 5ሻሺݔ െ 2ሻ   

 7ሺݔଶ െ ݔ2 െ ݔ5  10ሻ 

 7ሺݔଶ െ ݔ7  10ሻ 

ଶݔ7  െ ݔ49  70 

 

39) 6ሺ4ݔ െ 1ሻሺ4ݔ  1ሻ 

 6ሺ16ݔଶ  ݔ4 െ ݔ4 െ 1ሻ 

 6ሺ16ݔଶ െ 1ሻ 

ଶݔ96  െ 6 

   

5.6 

1) ሺݔ  8ሻሺݔ െ 8ሻ  

ଶݔ  െ 64 

 

3) ሺ1  ሻሺ13 െ   ሻ3

 1 െ    ଶ9
 

5) ሺ1 െ 7݊ሻሺ1  7݊ሻ  

 1 െ 49݊ଶ 

 

7) ሺ5݊ െ 8ሻሺ5݊  8ሻ  

 25݊ଶ െ 64 

 

9) ሺ4ݔ  8ሻሺ4ݔ െ 8ሻ  

ଶݔ16  െ 64 

 

11) ሺ4ݕ െ ݕሻሺ4ݔ    ሻݔ

ଶݕ16  െ  ଶݔ

 

13) ሺ4݉ െ 8݊ሻሺ4݉  8݊ሻ  
 16݊ଶ െ 64݊ଶ 

 

15) ሺ6ݔ െ ݔሻሺ6ݕ2    ሻݕ2
ଶݔ36  െ  ଶݕ4

17) ሺܽ  5ሻଶ  
 2ሺ5ܽሻ ൌ 10ܽ 

 ܽଶ  10ܽ  25 

 

19) ሺݔ െ 8ሻଶ  

 2ሺെ8ݔሻ ൌ െ16ݔ 

ଶݔ  െ ݔ16  64 

 

21) ሺ  7ሻଶ  

 2ሺ7ሻ ൌ  14

ଶ   14  49 

 

23) ሺ7 െ 5݊ሻଶ  

 2ሺെ35݊ሻ ൌ െ70݊ 

 49 െ 70݊  25݊ଶ 

 

25) ሺ5݉ െ 8ሻଶ  

 2ሺെ40݉ሻ ൌ െ80݉ 

 25݉ଶ െ 80݉  64 

 

27) ሺ5ݔ     ሻଶݕ7

 2ሺ35ݕݔሻ ൌ  ݕݔ70

ଶݔ25   ݕݔ70   ଶݕ49

29) ሺ2ݔ   ሻଶݕ2

 2ሺ4ݕݔሻ ൌ  ݕݔ8

ଶݔ4   ݕݔ8  ݔ4 ൌ  ଶݕ

 

31) ሺ5     ሻଶݎ2

 2ሺ10ݎሻ ൌ  ݎ20

 25  ݎ20   ଶݎ4

 

33) ሺ2     ሻଶݔ5

 2ሺ10ݔሻ ൌ   ݔ20

 4  ݔ20   ଶݔ25

  

35) ሺ4ݒ െ 7ሻሺ4ݒ  7ሻ   

ଶݒ16  െ 49 

 

37) ሺ݊ െ 5ሻሺ݊  5ሻ   

 ݊ଶ െ 25 

 

39) ሺ4݇  2ሻଶ 

 2ሺ8݇ሻ ൌ 16݇  

 16݇ଶ  16݇  4 

 

5.7 

1) 
ଶ௫రା௫యାଶ௫మ

ସ௫య ൌ
ଶ௫ర

ସ௫య 
௫య

ସ௫య 
ଶ௫మ

ସ௫య ൌ ݔ5 
ଵ

ସ


ଵ

ଶ௫
  

 

3) 
ଶరାయାସమ

ଵ
ൌ

ଶర

ଵ


య

ଵ


ସమ

ଵ
ൌ 2݊ଷ 

మ

ଵ
 4݊  

 

5) 
ଵଶ௫రାଶସ௫యାଷ௫మ

௫
ൌ

ଵଶ௫ర

௫


ଶସ௫య

௫


ଷ௫మ

௫
ൌ ଷݔ2  ଶݔ4 

௫

ଶ
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7) 
ଵరାହయାଶమ

ଵమ ൌ
ଵర

ଵమ 
ହయ

ଵమ 
ଶమ

ଵమ ൌ ݊ଶ  5݊ 
ଵ

ହ
  

 

9) 
௫మିଶ௫ିଵ

௫ା଼
ݔ    െ 10 

ଽ

௫ା଼
  

ݔ                  ଶݔ  8 െ ݔ2 െ 71 

           െݔଶ  ሺെ8ݔሻ 

       െ10ݔ െ 71 

       10ݔ  80 

           9 

 

11) 
మାଵଷାଷଶ

ାହ
  ݊  8 െ

଼

ାହ
 

        ݊  5 ݊ଶ  13݊  32       

           െ݊ଶ െ 5݊ 

           8݊  32 

        െ8݊ െ 40 

    െ8 

 

13) 
௩మିଶ௩ି଼ଽ

௩ିଵ
ݒ       8 െ

ଽ

௩ିଵ
 

ݒ  െ ଶݒ  10 െ ݒ2 െ 89 

              െݒଶ   ݒ10

ݒ8                െ 89 

           െ 8ݒ  80 

              9 

 

15) 
మିସିଷ଼

ି଼
    ܽ  4 െ



ି଼
 

 ܽ െ 8  ܽଶ െ 4ܽ െ 38 

            െܽଶ  8ܽ 

            4ܽ െ 38 

         െ4ܽ  32 

        െ6 

 

  

17) 
ସହమାହାଵଽ

ଽାସ
5         4 

ଷ

ଽାସ
 

9   ଶ45 4  56  19 

              െ45ଶ െ  20

36                   19 

             െ 36 െ 16 

     3 
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19) 
ଵ௫మିଷଶ௫ାଽ

ଵ௫ିଶ
ݔ             െ 3 

ଷ

ଵ௫ିଶ
 

ݔ10  െ ଶݔ10 2 െ ݔ32  9 

   െ10ݔଶ   ݔ2

    െ30ݔ  9 

    30ݔ െ 6 

       3 

  

21)  
ସమିିଵ

ସାଷ
ݎ     െ 1 

ଶ

ସାଷ
 

ݎ4   ଶݎ4 3 െ ݎ െ 1 

              െ4ݎଶ െ  ݎ3

            െ4ݎ െ 1 

            4ݎ  3 

           2 

 

23)  
మିସ

ିଶ
   ݊  2 

 ݊ െ 2 ݊ଶ െ 0݊ െ 4 

            െ݊ଶ െ 2݊ 

        െ2݊ െ 4 

         2݊  4 

        0 

 

25) 
ଶమା଼ାଷହ

ଷା଼
     9ܾ  5 െ

ହ

ଷା଼
 

 3ܾ  8 27ܾଶ  87ܾ  35 

              െ27ܾଶ െ 72ܾ 

               15ܾ  35 

             െ 15ܾ െ 40 

                െ5 

 

27) 
ସ௫మିଷଷ௫ାଶ଼

ସ௫ିହ
ݔ       െ 7 െ



ସ௫ିହ
 

ݔ4  െ ଶݔ4 5 െ ݔ33  28 

              െ4ݔଶ   ݔ5

ݔ28                  28 

             െ28ݔ െ 35 

                 െ7  
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29) 
యାଵହమାସଽିହହ

ା
    ܽଶ  8ܽ െ 7 െ



ା
 

 ܽ  7  ܽଷ  15ܽଶ  49ܽ െ 55 

            െܽଷ െ 7ܽଶ 

              8ܽଶ  49ܽ 

          െ8ܽଶ െ 56ܽ 

            െ7ܽ െ 55 

            7ܽ  55 

              0 

   

31) 
௫యିଶ௫ିସଵ

௫ାସ
ଶݔ   െ ݔ4 െ 10 െ

ଵ

௫ାସ
 

ݔ   ଷݔ 4 െ ଶݔ0 െ ݔ26 െ 41 

            െݔଷ െ  ଶݔ4

        െ4ݔଶ െ  ݔ26

        4ݔଶ   ݔ16

        െ10ݔ െ 41 

       10ݔ  40 

          1 

 

33) 
ଷయାଽమିସି଼

ା
  3݊ଶ െ 9݊ െ 10 െ

଼

ା
 

 ݊  6 3݊ଷ  9݊ଶ െ 64݊ െ 68 

           െ3݊ଷ െ 18݊ଶ 

          െ9݊ଶ െ 64݊ 

         9݊ଶ  54݊ 

        െ10݊ െ 68 

        10݊  60 

         െ8 

       

35) 
௫యିସ௫ାଶଶ

௫ା
ଶݔ   െ ݔ7  3 

ଵ

௫ା
 

ݔ   ଷݔ 7  ଶݔ0 െ ݔ46  22 

           െݔଷ െ  ݔ7

        െ7ݔ െ  ݔ46

        7ݔ   ݔ49

ݔ3            22 

       െ3ݔ െ 21 

         1 
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37) 
ଽయାସହమାଶିହ

ଽାଽ
ଶ        4 െ 1 

ସ

ଽାଽ
 

9   ଷ9 9  ଶ45  27 െ 5  

             െ9ଷ െ  9

ଶ36                   27

             െ36ଶ െ   36

              െ9 െ 5 

                9  9 

                 4 

 

39) 
యିమିଵା଼

ିସ
ଶݎ    ݎ3 െ 4 െ

଼

ିସ
 

ݎ  െ ଷݎ 4 െ ଶݎ െ ݎ16  8 

           െݎଷ   ଶݎ4

ଶݎ3        െ  ݎ16

    െ3ݎଶ   ݎ12

    െ4ݎ  8 

    4ݎ െ 16 

               െ 8 

   

41) 
ଵଶయାଵଶమିଵହିସ

ଶାଷ
     6݊ଶ െ 3݊ െ 3 

ହ

ଶାଷ
 

 2݊  3 12݊ଷ  12݊ଶ െ 15݊ െ 4 

              െ12݊ଷ െ 18݊ଶ 

     െ6݊ଶ െ 15݊ 

    6݊ଶ  9݊ 

      െ6݊ െ 4 

     6݊  9 

                   5 

   

43) 
ସ௩యିଶଵ௩మା௩ାଵଽ

ସ௩ାଷ
ଶݒ      െ ݒ6  6 

ଵ

ସ௩ାଷ
   

ݒ4       ଷݒ4 3 െ ଶݒ21  ݒ6  19 

              െ4ݒଷ െ   ଶݒ3

             െ24ݒଶ   ݒ6

            24ݒଶ   ݒ18

ݒ24                  19 

             െ24ݒ െ 18 

                 1 
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Chapter 6: Factoring 
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6.1

1) 9     ݔ8

 1ሺ9   ሻݔ8

 

ଶݔ45 (3 െ 25   

 5ሺ9ݔଶ െ 5ሻ 

 

5) 56 െ    35

 7ሺ8 െ  ሻ5

 

7) 7ܾܽ െ 36ܽଶܾ  

 7ܾܽሺ1 െ 5ܽሻ 

 

9) െ3ܽଶܾ  6ܽଷܾଶ  

 െ3ܽଶܾሺ1 െ 2ܾܽሻ 

  

11) െ5ݔଶ െ ଷݔ5 െ   ସݔ15

 െ5ݔଶሺ1  ݔ   ଶሻݔ3

 

ସݔ20 (13 െ ݔ30  30  

 10ሺ2ݔସ െ ݔ3  3ሻ 

 

15) 28݉ସ  40݉ଷ  8  

 4ሺ7݉ସ  10݉ଷ  2ሻ 

 

17) 30ܾଽ  5ܾܽ െ 15ܽଶ   

 5ሺ6ܾଽ  ܾܽ െ 3ܽଶሻ 

 

19) െ48ܽଶܾଶ െ 56ܽଷܾ െ 56ܽହܾ  

   െ8ܽଶܾሺ6ܾ  7ܽ  7ܽଷሻ 

 

ଶݖଶݕ଼ݔ20 (21  ݖଶݕହݔ15    ݖଷݕଷݔ35

ݖହݔሺ4ݖଶݕଷݔ5   ଶݔ3   ሻݕ7

  
ݕଶݔ50 (23  ଶݕ10   ଶݖݔ70

 10ሺ5ݔଶݕ  ଶݕ    ଶሻݖݔ7

    

ݎݍ30 (25 െ ݍ5    ݍ5

ݎሺ6ݍ5  െ   1ሻ 

  

27) െ18݊ହ  3݊ଷ െ 21݊  3  

 െ3ሺ6݊ହ െ ݊ଷ  7݊ െ 1ሻ 

 

29) െ40ݔଵଵ െ ଵଶݔ20  ଵଷݔ50 െ   ଵସݔ50

 െ10ݔଵଵሺ4  ݔ22 െ ଶݔ5       ଷሻݔ5

 

31) െ32଼݉݊  4݉݊  12݉݊ସ  16݉݊  

   െ4݉݊ሺ8݊ െ ݉ହ െ 3݊ଷ െ 4ሻ 

 

6.2 

 

ଷݎ40 (1 െ ଶݎ8 െ ݎ25  5   

ݎଶሺ5ݎ8  െ 1ሻ െ 5ሺ5ݎ െ 1ሻ 

 ሺ5ݎ െ 1ሻሺ8ݎଶ െ 5ሻ 

 

3) 3݊ଶ െ 2݊ଶ െ 9݊  6   

 ݊ଶሺ3݊ െ 2ሻ െ 3ሺ3݊ െ 2ሻ 

 ሺ3݊ െ 2ሻሺ݊ଶ െ 3ሻ 

 

5) 15ܾଷ  21ܾଶ െ 35ܾ െ 49   

 3ܾଶሺ5ܾ  7ሻ െ 7ሺ5ܾ  7ሻ 

 ሺ5ܾ  7ሻሺ3ܾଶ െ 7ሻ 

   

 

 

ଷݔ3 (7  ଶݔ15  ݔ2  10  

ݔଶሺݔ3   5ሻ  2ሺݔ  5ሻ 

 ሺݔ  5ሻሺ3ݔଶ  2ሻ 

 

ଷݔ35 (9 െ ଶݔ28 െ ݔ20  16  

ݔଶሺ5ݔ7  െ 4ሻ െ 4ሺ5ݔ െ 4ሻ 

 ሺ5ݔ െ 4ሻሺ7ݔଶ െ 4ሻ 

 

ݕݔ7 (11 െ ݔ49  ݕ5 െ 35  

ݕሺݔ7  െ 7ሻ  5ሺݕ െ 7ሻ 

 ሺݕ െ 7ሻሺ7ݔ  5ሻ 

 

 

 



101 
 

ݕݔ32 (13  ଶݔ40  ݕ12    ݔ15

ݕሺ4ݔ8   ሻݔ5  3ሺ4ݕ   ሻݔ5

 ሺ4ݕ  ݔሻሺ8ݔ5  3ሻ 

  

ݕݔ16 (15 െ ݔ56  ݕ2 െ 7  

ݕሺ2ݔ8  െ 7ሻ  1ሺ2ݕ െ 7ሻ 

 ሺ2ݕ െ 7ሻሺ8ݔ  1ሻ 

  

ݕݔ2 (17 െ ଶݔ8  ଷݕ7 െ    ݔଶݕ28

ݕሺݔ2  െ ሻݔ4  ݕଶሺݕ7 െ  ሻݔ4

 ሺݕ െ ݔሻሺ2ݔ4   ଶሻݕ7

 

ݕݔ40 (19  ݔ35 െ ଶݕ8 െ   ݕ7

ݕሺ8ݔ5   7ሻ െ ݕሺ8ݕ  7ሻ 

 ሺ8ݕ  7ሻሺ5ݔ െ  ሻݕ

 

ݒݑ32 (21 െ ݑ20  ݒ24 െ 15  

ݒሺ8ݑ4  െ 5ሻ  3ሺ8ݒ െ 5ሻ     
 ሺ8ݒ െ 5ሻሺ4ݑ  3ሻ 

 

ݕݔ10 (23  30  ݔ25    ݕ12

 10ሺݕݔ  3ሻ  1ሺ25ݔ   ሻݕ12

 !ܰ 
ݕݔ10   ݔ25  ݕ12  30 

ݕሺ2ݔ5   5ሻ  6ሺ2ݕ  5ሻ 

 ሺ2ݕ  5ሻሺ5ݔ  6ሻ 

 

ݒݑ3 (25  ݑ14 െ ଶݑ6 െ   ݒ7

ݒሺ3ݑ   14ሻ െ 1ሺ6ݑଶ   ሻݒ7

 !ܰ 
ݒݑ3  െ ଶݑ6 െ ݒ7   ݑ14

ݒሺݑ3  െ ሻݑ2 െ 7ሺݒ െ  ሻݑ2

 ሺݒ െ ݑሻሺ3ݑ2 െ 7ሻ 

 

ݕݔ16 (27 െ ݔ3 െ ଶݔ6    ݕ8

ݕሺ16ݔ  െ 3ሻ െ 1ሺ6ݔଶ െ     ሻݕ8

 !ܰ 
ݕݔ16  െ ଶݔ6  ݕ8 െ  ݔ3

ݕሺ8ݔ2  െ ሻݔ3  1ሺ8ݕ െ  ሻݔ3

 ሺ8ݕ െ ݔሻሺ2ݔ3  1ሻ 

 

6.3

ଶ (1  17  72 

 ሺ  8ሻሺ  9ሻ 

 

3) ݊ଶ െ 9݊  8 

 ሺ݊ െ 8ሻሺ݊ െ 1ሻ 

 

ଶݔ (5 െ ݔ9 െ 10 

 ሺݔ െ 10ሻሺݔ  1ሻ 

 

7) ܾଶ  12ܾ  32 

 ሺܾ  4ሻሺܾ  8ሻ 

 

ଶݔ (9  ݔ3 െ 70 

 ሺݔ  10ሻሺݔ െ 7ሻ 

 

11) ݊ଶ െ 8݊  15 

 ሺ݊ െ 3ሻሺ݊ െ 5ሻ 

 

 

ଶ (13  15  54 

 ሺ  9ሻሺ  6ሻ 

 

15) ݊ଶ െ 15݊  56  

 ሺ݊ െ 7ሻሺ݊ െ 8ሻ 

 

ଶݑ (17 െ ݒݑ8   ଶݒ15

 ሺݑ െ ݑሻሺݒ5 െ  ሻݒ3

 

19) ݉ଶ െ 2݉݊ െ 8݊ଶ 

 ሺ݉  4݊ሻሺ݉ െ 2݊ሻ 

 

ଶݔ (21 െ ݕݔ11 െ   ଶݕ12

 ሺݔ െ ݔሻሺݕ9 െ  ሻݕ2

 

ଶݔ (24  ݕݔ െ   ଶݕ12

 ሺݔ  ݔሻሺݕ4 െ  ሻݕ3

 

 

    72 
8        9 
    17 

     8 
-8       -1 
    -9 

     -10 
-10       1 
     -9 

    32 
4        8 
    12 

   -70  
10     -7  
     3 

    15 
-3       -5 
    -8 

    54 
9        6 
    15 

    56 
-7      -8 
   -15 

    15 
-5       -3 
    -8 

    -8 
4       -2 
     2 

    18 
-9       -2 
   -11 

   -12 
4       -3 
    1 
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ଶݔ (26  ݕݔ4 െ  ଶݕ12

 ሺݔ  ݔሻሺݕ6 െ  ሻݕ2

 

27) 5ܽଶ  60ܽ  100  

 5ሺܽଶ  12ܽ  20ሻ 

 5ሺܽ  10ሻሺܽ  2ሻ 

 

29) 6ܽଶ  24ܽ െ 192 

 6ሺܽଶ  4ܽ െ 32ሻ 

 6ሺܽ  8ሻሺܽ െ 4ሻ 

 

ଶݔ6 (31  ݕݔ18   ଶݕ12

 6ሺݔଶ  ݕݔ3   ଶሻݕ2

 6ሺݔ  ݔሻሺݕ   ሻݕ2

 

ଶݔ6 (35  ݕݔ96      ଶݕ378

 6ሺݔଶ  ݕݔ16   ଶሻݕ63

 6ሺݔ  ݔሻሺݕ9   ሻݕ7

 

 

 

 

 

6.4

ଶݔ7 (1 െ ݔ48  36 

ଶݔ7  െ ݔ6 െ ݔ42  36 

ݔሺ7ݔ  െ 6ሻ െ 6ሺ7ݔ െ 6ሻ 

 ሺ7ݔ െ 6ሻሺݔ െ 6ሻ 

 

3) 7ܾଶ  15ܾ  2 

 7ܾଶ  ܾ  14ܾ  2 

 ܾሺ7ܾ  1ሻ  2ሺ7ܾ  1ሻ 

 ሺ7ܾ  1ሻሺܾ  2ሻ 

 

5) 5ܽଶ െ 13ܽ െ 28 

 5ܽଶ  7ܽ െ 20ܽ െ 28  

 ܽሺ5ܽ  7ሻ െ 4ሺ5ܽ  7ሻ 

 ሺ5ܽ  7ሻሺܽ െ 4ሻ 

 

ଶݔ2 (7 െ ݔ5  2 

ଶݔ2  െ ݔ4 െ ݔ  2 

ݔሺݔ2  െ 2ሻ െ 1ሺݔ െ 2ሻ 

 ሺݔ െ 2ሻሺ2ݔ െ 1ሻ 

 

ଶݔ2 (9  ݔ19  35 

ଶݔ2   ݔ14  ݔ5  35 

ݔሺݔ2   7ሻ  5ሺݔ  7ሻ 

 ሺݔ  7ሻሺ2ݔ  5ሻ 

 

 

 

11) 2ܾଶ െ ܾ െ 3 

 2ܾଶ  2ܾ െ 3ܾ െ 3 

 2ܾሺܾ  1ሻ െ 3ሺܾ  1ሻ 

 ሺܾ  1ሻሺ2ܾ െ 3ሻ 

 

13) 5݇ଶ  13݇  6 

 5݇ଶ  10݇  3݇  6 

 5݇ሺ݇  2ሻ  3ሺ݇  2ሻ 

 ሺ݇  2ሻሺ5݇  3ሻ 

 

ଶݔ3  (15 െ ݔ17  20 

ଶݔ3  െ ݔ12 െ ݔ5  20 

ݔሺݔ3  െ 4ሻ െ 5ሺݔ െ 4ሻ 

 ሺݔ െ 4ሻሺ3ݔ െ 5ሻ 

 

ଶݔ3 (17  ݕݔ17   ଶݕ10

ଶݔ3   ݕݔ15  ݕݔ2   ଶݕ10

ݔሺݔ3   ሻݕ5  ݔሺݕ2   ሻݕ5

 ሺݔ  ݔሻሺ3ݕ5   ሻݕ2

 

ଶݔ5 (19  ݕݔ28 െ  ଶݕ49

ଶݔ5   ݕݔ35 െ ݕݔ7 െ  ଶݕ49

ݔሺݔ5   ሻݕ7 െ ݔሺݕ7   ሻݕ7

 ሺݔ  ݔሻሺ5ݕ7 െ  ሻݕ7

 

 

 

   -12 
6       -2 
    4 

    20 
10      2 
    12 

   -32 
8       -4 
    3 

     2 
1        2 
     3 

    63 
9        7 
    16 

   252
-6      -42 
  -48

    14 
1        14 
    15 

  -140
7        -20 
   -13

    4 
-4       -1 
    -5 

    70 
14       5 
    19 

    -3 
2       -3 
    -1 

    30 
10      3 
    13 

       60 
-12       -5 
      -17 

    30 
15      2 
    17 

   -245
35      -7 
    28
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ଶݔ6 (21 െ ݔ39 െ 21  

 3ሺ2ݔଶ െ ݔ13 െ 7ሻ 

 3ሺ2ݔଶ െ ݔ14  ݔ െ 7ሻ 

 3ሺ2ݔሺݔ െ 7ሻ  1ሺݔ െ 7ሻሻ 

 3ሺݔ െ 7ሻሺ2ݔ  1ሻ 

 

23) 21݇ଶ െ 87݇ െ 90  

 3ሺ7݇ଶ െ 29݇ െ 30ሻ 

 3ሺ7݇ଶ  6݇ െ 35݇ െ 30ሻ 

 3ሺ݇ሺ7݇  6ሻ െ 5ሺ7݇  6ሻሻ 

 3ሺ7݇  6ሻሺ݇ െ 5ሻ 

 

ଶݔ14 (25 െ ݔ60  16  

 2ሺ7ݔଶ െ ݔ30  8ሻ 

 2ሺ7ݔଶ െ ݔ2 െ ݔ28  8ሻ 

 2൫ݔሺ7ݔ െ 2ሻ െ 4ሺ7ݔ െ 2ሻ൯ 

 2ሺ7ݔ െ 2ሻሺݔ െ 4ሻ 

  

ଶݔ6 (28  ݔ29  20 

ଶݔ6   ݔ5  ݔ24  20 

ݔሺ6ݔ   5ሻ  4ሺ6ݔ  5ሻ 

 ሺ6ݔ  5ሻሺݔ  4ሻ 

 

30) 4݇ଶ െ 17݇  4 

 4݇ଶ െ 16݇ െ ݇  4 

 4݇ሺ݇ െ 4ሻ െ 1ሺ݇ െ 4ሻ 

 ሺ݇ െ 4ሻሺ4݇ െ 1ሻ 

 

ଶݔ4 (33  ݕݔ9   ଶݕ2

ଶݔ4   ݕݔ8  ݕݔ   ଶݕ2

ݔሺݔ4   ሻݕ2  ݔሺݕ   ሻݕ2

 ሺݔ  ሻሺ4ݕ2   ሻݕ

 

33) 4݉ଶ െ 9݉݊ െ 9݊ଶ    

 4݉ଶ െ 12݉݊  3݉݊ െ 9݊ଶ 

 4݉ሺ݉ െ 3݊ሻ  3݊ሺ݉ െ 3݊ሻ 

 ሺ݉ െ 3݊ሻሺ4݉  3݊ሻ 

 

ଶݔ4 (37  ݕݔ13   ଶݕ3

ଶݔ4   ݕݔ12  ݕݔ   ଶݕ3

ݔሺݔ4   ሻݕ3  ݔሺݕ   ሻݕ3

 ሺݔ  ݔሻሺ4ݕ3   ሻݕ

 

ଶݔ12 (39  ݕݔ62   ଶݕ70

 2ሺ6ݔଶ  ݕݔ31   ଶሻݕ35

 2ሺ6ݔଶ  ݕݔ21  ݕݔ10   ଶሻݕ35

  2൫3ݔሺ2ݔ  ሻݕ7  ݔሺ2ݕ5   ሻ൯ݕ7

 2ሺ2ݔ  ݔሻሺ3ݕ7   ሻݕ5

  

ଶݔ24 (40 െ ݕݔ52   ଶݕ8

 4ሺ6ݔଶ െ ݕݔ13   ଶሻݕ2

 4ሺ6ݔଶ െ ݕݔ12 െ ݕݔ   ଶሻݕ2

 4൫6ݔሺݔ െ ሻݕ2 െ ݔሺݕ െ  ሻ൯ݕ2

 4ሺݔ െ ݔሻሺ6ݕ2 െ  ሻݕ

 

6.5

ଶݎ   (1 െ 16 

 ሺݎሻ    ሺ4ሻ 

 ሺݎ  4ሻሺݎ െ 4ሻ 

 

ଶݒ   (3 െ 25 

 ሺݒሻ    ሺ5ሻ 

 ሺݒ  5ሻሺݒ െ 5ሻ 

 

ଶ    (5 െ 4 

 ሺሻ    ሺ2ሻ 

 ሺ  2ሻሺ െ 2ሻ 

 

7)   9݇ଶ െ 4  

 ሺ3݇ሻ   ሺ2ሻ 

 ሺ3݇  2ሻሺ3݇ െ 2ሻ 

 

ଶݔ3   (9 െ 27 

 3ሺݔଶ െ 9ሻ 

    ሺݔሻ  ሺ3ሻ 

 3ሺݔ  3ሻሺݔ െ 3ሻ 

 

ଶݔ16 (11 െ 36 

 4ሺ4ݔଶ െ 9ሻ 

    ሺ2ݔሻ  ሺ3ሻ 

 4ሺ2ݔ  3ሻሺ2ݔ െ 3ሻ 

        -14
-14        1 
       -13

   -210
6       -35 
    -29

    56
-2      -28 
   -30

   120
5        24 
    29

        16 
-16        -1 
       -17 

    8 
8        1 
     9 

         -36 
   -12        3 
          -9 

    12 
12       1 
    13 

   210
21      10 
    31 

     12 
-12      -1 
    -13 
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13) 18ܽଶ െ 50ܾଶ 

 2ሺ9ܽଶ െ 25ܾଶሻ 

     ሺ3ܽሻ    ሺ5ܾሻ 

 2ሺ3ܽ  5ܾሻሺ3ܽ െ 5ܾሻ 

 

15) ܽଶ െ 2ܽ  1  

 ሺܽ െ 1ሻଶ 

 

ଶݔ (17  ݔ6  9 

 ሺݔ  3ሻଶ 

 

ଶݔ (19 െ ݔ6  9 

 ሺݔ  3ሻଶ 

 

ଶ25 (21 െ 10  1  

   ሺ5 െ 1ሻଶ 

 

23) 25ܽଶ  30ܾܽ  9ܾଶ  

 ሺ5ܽ  3ܾሻଶ 

  

25) 4ܽଶ െ 20ܾܽ  25ܾଶ  

 ሺ2ܽ െ 5ܾሻଶ 

 

ଶݔ8 (27 െ ݕݔ24   ଶݕ18

 2ሺ4ݔଶ െ ݕݔ12   ଶሻݕ9

 2ሺ2ݔ െ  ሻଶݕ3

 

29)   8 െ ݉ଷ 

 ሺ2ሻ ሺ݉ሻ 

 ሺ2 െ ݉ሻሺ4  2݉  ݉ଶሻ 

 

ଷݔ   (31 െ 64 

 ሺݔሻ    ሺ4ሻ 

 ሺݔ െ 4ሻሺݔଶ  ݔ4  16ሻ 

 

33)   216 െ     ଷݑ

   ሺ6ሻ    ሺݑሻ 

 ሺ6 െ ሻሺ36ݑ  ݑ6   ଶݑ

 

35) 125ܽଷ െ 64 

 ሺ5ܽሻ      ሺ4ሻ 

 ሺ5ܽ െ 4ሻሺ25ܽଶ  20ܽ  16ሻ 

 

ଷݔ64 (37   ଷݕ27

 ሺ4ݔሻ     ሺ3ݕሻ 

 ሺ4ݔ  ଶݔሻሺ16ݕ3 െ ݕݔ12   ଶሻݕ9

 

ଷݔ54 (39   ଷݕ250

 2ሺ27ݔଷ   ଷሻݕ125

     ሺ3ݔሻ       ሺ5ݕሻ 

 2ሺ3ݔ  ଶݔሻሺ9ݕ5 െ ݕݔ15   ଶݕ25

 

41)   ܽସ െ 81 

 ሺܽଶሻ  ሺ9ሻ 

 ሺܽଶ  9ሻሺܽଶ െ 9ሻ 

                  ሺܽሻ   ሺ3ሻ 

 ሺܽଶ  9ሻሺܽ  3ሻሺܽ െ 3ሻ 

 

43) 16 െ  ସݖ

 ሺ4ሻ  ሺݖଶሻ 

 ሺ4  ଶሻሺ4ݖ െ  ଶሻݖ

    ሺ2ሻ ሺݖሻ 

 ሺ4  ଶሻሺ2ݖ  ሻሺ2ݖ െ  ሻݖ

 

ସݔ     (45 െ    ସݕ
 ሺݔଶሻ   ሺݕଶሻ 

 ሺݔଶ  ଶݔଶሻሺݕ െ  ଶሻݕ

       ሺݔሻ  ሺݕሻ 

 ሺݔଶ  ݔଶሻሺݕ  ݔሻሺݕ െ  ሻݕ

 

47)   ݉ସ െ 81ܾସ   
 ሺ݉ଶሻ   ሺ9ܾଶሻ 

 ሺ݉ଶ  9ܾଶሻሺ݉ଶ െ 9ܾଶሻ 

          ሺ݉ሻ    ሺ3ܾሻ 

 ሺ݉ଶ  9ܾଶሻሺ݉  3ܾሻሺ݉ െ 3ܾሻ 

 

 

 

 

 

    1 
1       1 
     2 

     9 
3       3 
     6 

     9 
-3      -3 
    -3 

    25 
-5     -5 
   -10 

   225 
15     15 
    30 

     100 
-10     -10 
     -20 

    36 
-6      -6 
   -12 



105 
 

6.6

ݖ24ܽ (1 െ 18݄ܽ  ݖݕ60 െ  ݄ݕ45

 3ሺ8ܽݖ െ 6݄ܽ  ݖݕ20 െ  ሻ݄ݕ15

 3ሺ2ܽሺ4ݖ െ 3݄ሻ  ݖሺ4ݕ5 െ 3݄ሻ 

 3ሺ4ݖ െ 3݄ሻሺ2ܽ   ሻݕ5

 

ଶݑ5 (3 െ ݒݑ9   ଶݒ4

ଶݑ5  െ ݒݑ4 െ ݒݑ5   ଶݒ4

ݑሺ5ݑ  െ ሻݒ4 െ ݑሺ5ݒ െ  ሻݒ4

 ሺ5ݑ െ ݑሻሺݒ4 െ  ሻݒ

 

5) െ2ݔଷ   ଷݕ128

 െ2ሺݔଷ െ  ଷሻݕ64

        ሺݔሻ    ሺ4ݕሻ 

 െ2ሺݔ െ ଶݔሻሺݕ4  ݕݔ4   ଶሻݕ16

 

7) 5݊ଷ  7݊ଶ െ 6݊ 

 ݊ሺ5݊ଶ  7݊ െ 6ሻ 

 ݊ሺ5݊ଶ  10݊ െ 3݊ െ 6ሻ 

 ݊൫5݊ሺ݊  2ሻ െ 3ሺ݊  2ሻ൯ 

 ݊ሺ݊  2ሻሺ5݊ െ 3ሻ 

 

ଷݑ54 (9 െ 16  
 2ሺ27ݑଷ െ 8ሻ 

     ሺ3ݑሻ   ሺ2ሻ 

 2ሺ3ݑ െ 2ሻሺ9ݑଶ  ݑ6  4ሻ 

 

11) ݊ଶ െ ݊ 

 ݊ሺ݊ െ 1ሻ 

 

ଶݔ (13 െ ݕݔ4   ଶݕ3

ଶݔ  െ ݕݔ െ ݕݔ3   ଶݕ3

ݔሺݔ  െ ሻݕ െ ݔሺݕ3 െ  ሻݕ

 ሺݔ െ ݔሻሺݕ െ  ሻݕ3

 

ଶݔ9  (15 െ  ଶݕ25

 ሺ3ݔሻ   ሺ5ݕሻ 

 ሺ3ݔ  ݔሻሺ3ݕ5 െ  ሻݕ5

 

17) ݉ଶ െ 4݊ଶ 

 ሺ݉ሻ ሺ2݊ሻ 

 ሺ݉  2݊ሻሺ݉ െ 2݊ሻ 

19) 36ܾଶܿ െ ݀ݔ16 െ 24ܾଶ݀   ܿݔ24

 4ሺ9ܾଶܿ െ ݀ݔ4 െ 6ܾଶ݀   ሻܿݔ6

 4ሺ1ሺ9ܾଶܿ െ ሻ݀ݔ4 െ 6ሺܾଶ݀   ሻܿݔ

 4ሺ9ܾଶܿ െ 6ܾଶ݀  ܿݔ6 െ  ሻ݀ݔ4

 4ሺ3ܾଶሺ3ܿ െ 2݀ሻ  ሺ3ܿݔ2 െ 2݀ሻ 

 4ሺ3ܿ െ ሻሺ3ܾଶ݀ݏ   ሻݔ2

 

21) 128    ଷݔ54

 2ሺ64   ଷሻݔ27

     ሺ4ሻ   ሺ3ݔሻ 

 2ሺ4  ሻሺ16ݔ3 െ ݔ12   ଶሻݔ9

 

ଷݔ2 (23  ݕଶݔ6 െ   ݔଶݕ20

ଶݔሺݔ2   ݕݔ3 െ  ଶሻݕ10

ݔሺݔ2   ݔሻሺݕ5 െ  ሻݕ2

 

25) ݊ଷ  7݊ଶ  10݊  

 ݊ሺ݊ଶ  7݊  10ሻ 

 ݊ሺ݊  5ሻሺ݊  2ሻ 

 

ଷݔ27 (27 െ 64 

 ሺ3ݔሻ    ሺ4ሻ 

 ሺ3ݔ െ 4ሻሺ9ݔଶ  ݔ12  16ሻ 

 

ଶݔ5 (29   ݔ2

ݔሺ5ݔ   2ሻ 

 

31) 3݇ଷ െ 27݇ଶ  60݇ 

 3݇ሺ݇ଶ െ 9݇  20ሻ 

 3݇ሺ݇ െ 4ሻሺ݇ െ 5ሻ 

 

33) ݉݊ െ ݔ12  3݉ െ   ݊ݔ4

  

 1ሺ݉݊ െ ሻݔ12  1ሺ3݉ െ  ሻ݊ݔ4

 ݉݊  3݉ െ ݊ݔ4 െ  ݔ12

 ݉ሺ݊  3ሻ െ ሺ݊ݔ4  3ሻ 

 ሺ݊  3ሻሺ݉ െ  ሻݔ4

 

ଶݔ16 (35 െ ݕݔ8   ଶݕ

 ሺ4ݔ െ  ሻଶݕ

 

    20
-4     -5 
    -9

   -30
10     -3 
    7

     3 
-1     -3 
    -4 

   -10 
5      -2 
    3 

    10 
5       2 
     7 

    20 
-4     -5 
    -9 

    16 
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    -8 
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37) 27݉ଶ െ 48݊ଶ 

 3ሺ9݉ଶ െ 16݊ଶሻ 

    ሺ3݉ሻ   ሺ4݊ሻ 

 3ሺ3݉  4݊ሻሺ3݉ െ 4݊ሻ 

 

ଷݔ9 (39  ݕଶݔ21 െ  ݔଶݕ60

ଶݔሺ3ݔ3   ݕݔ7 െ  ଶሻݕ20

ଶݔሺ3ݔ3   ݕݔ12 െ ݕݔ5 െ  ଶሻݕ20

ݔሺݔ൫3ݔ3   ሻݕ4 െ ݔሺݕ5   ሻ൯ݕ4

ݔሺݔ3   ݔሻሺ3ݕ4 െ  ሻݕ5

 

41) 2݉ଶ  6݉݊ െ 20݊ଶ 

 2ሺ݉ଶ  3݉݊ െ 10݊ଶሻ 

 2ሺ݉  5݊ሻሺ݉ െ 2݊ሻ 

 

 

 

 

 

 

 

 

6.7

1) ሺ݇ െ 7ሻሺ݇  2ሻ ൌ 0 

 ݇ െ 7 ൌ 0     ݇  2 ൌ 0 

     7    7     െ 2  െ 2 

       ݇ ൌ 7             ݇ ൌ െ2 

 

3) ሺݔ െ 1ሻሺݔ  4ሻ ൌ 0 

ݔ  െ 1 ൌ ݔ   0  4 ൌ 0 

     1   1     െ 4  െ 4 

ݔ       ൌ ݔ             1 ൌ െ4 

 

ଶݔ6 (5 െ 150 ൌ 0 

 6ሺݔଶ െ 25ሻ ൌ 0 

6ሺݔ  5ሻሺݔ െ 5ሻ ൌ 0  

ݔ   5 ൌ ݔ    0 െ 5 ൌ 0 

     െ5 െ 5        5    5 

ݔ          ൌ െ5        ݔ ൌ 5    

 

7) 2݊ଶ  10݊ െ 28 ൌ 0 

 2ሺ݊ଶ  5݊ െ 14ሻ ൌ 0 

 2ሺ݊  7ሻሺ݊ െ 2ሻ ൌ 0 

 ݊  7 ൌ 0    ݊ െ 2 ൌ 0 

     െ7   െ 7      2  2 

       ݊ ൌ െ7         ݊ ൌ 2 

 

 

 

 

 

ଶݔ7 (9  ݔ26  15 ൌ 0 

ଶݔ7   ݔ5  ݔ21  15 ൌ 0 

ݔሺ7ݔ   5ሻ  3ሺ7ݔ  5ሻ ൌ 0 

 ሺ7ݔ  5ሻሺݔ  3ሻ ൌ 0 

ݔ7   5 ൌ ݔ   0  3 ൌ 0 

       െ5 െ 5      െ 3   െ 3 

         
௫


ൌ

ିହ


ݔ          ൌ െ3 

ݔ           ൌ െ
ହ


 

 

11) 5݊ଶ െ 9݊ െ 2 ൌ 0 

 5݊ଶ െ 10݊  ݊ െ 2 ൌ 0 

 5݊ሺ݊ െ 2ሻ  1ሺ݊ െ 2ሻ ൌ 0 

 ሺ݊ െ 2ሻሺ5݊  1ሻ ൌ 0 

 ݊ െ 2 ൌ 0   5݊  1 ൌ 0 

     2    2      െ 1   െ 1 

        ݊ ൌ 2         
ହ

ହ
ൌ

ିଵ

ହ
 

                ݊ ൌ െ
ଵ

ହ
 

 

ଶݔ (13 െ ݔ4 െ 8 ൌ െ8 

  8     8 

ଶݔ  െ ݔ4 ൌ 0 

ݔሺݔ  െ 4ሻ ൌ 0 

ݔ  ൌ ݔ   0 െ 4 ൌ 0 

            4    4 

ݔ        ൌ 4 

 

 

   -60
12     -5 
    7

   -10 
5       -2 
    3 

   -14 
 7     -2 
     5 

  105
5       21 
   26

     -10
-10      1 
      -9
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ଶݔ (15 െ ݔ4 െ 1 ൌ െ5 

 5       5 

ଶݔ  െ ݔ4  4 ൌ 0 

 ሺݔ െ 4ሻሺݔ െ 1ሻ ൌ 0 

ݔ  െ 4 ൌ ݔ   0 െ 1 ൌ 0 

    4   4      1    1 

ݔ           ൌ ݔ         4 ൌ 1 

 

ଶ49 (17  371 െ 241 ൌ 0 

 7ሺ7ଶ  53 െ 24ሻ ൌ 0 

 7ሺ7ଶ െ 3  56 െ 24ሻ ൌ 0 

 7ሺሺ7 െ 3ሻ  8ሺ7 െ 3ሻ ൌ 0 

 7ሺ7 െ 3ሻሺ  8ሻ ൌ 0 

7  െ 3 ൌ    0  8 ൌ 0 

       3    3    െ 8  െ 8 

         



ൌ

ଷ


           ൌ െ8 

           ൌ
ଷ


 

 

ଶݔ7 (19  ݔ17 െ 20 ൌ െ8 

         8       8 

ଶݔ7   ݔ17 െ 12 ൌ 0 

ଶݔ7  െ ݔ4  ݔ21 െ 12 ൌ 0 

ݔሺ7ݔ  െ 4ሻ  3ሺ7ݔ െ 4ሻ ൌ 0 

 ሺ7ݔ െ 4ሻሺݔ  3ሻ ൌ 0 

ݔ7  െ 4 ൌ ݔ   0  3 ൌ 0 

       4   4     െ 3   െ 3 

          
௫


ൌ

ସ


ݔ          ൌ െ3 

ݔ           ൌ
ସ


 

 

ଶݎ7 (21  84 ൌ െ49ݎ 

       49ݎ     ݎ49

ଶݎ7   ݎ49  84 ൌ 0 

 7ሺݎଶ  ݎ7  12ሻ ൌ 0 

 7ሺݎଶ  ݎ7  12ሻ ൌ 0 

 7ሺݎ  4ሻሺݎ  3ሻ ൌ 0 

ݎ    4 ൌ ݎ  0  3 ൌ 0 

    െ4  െ 4    െ 3  െ 3    

ݎ           ൌ െ4    ݎ ൌ െ3 

 

 

 

ଶݔ  (23 െ ݔ6 ൌ 16 

        െ16 െ 16 

ଶݔ  െ ݔ6 െ 16 ൌ 0 

 ሺݔ െ 8ሻሺݔ  2ሻ ൌ 0 

ݔ  െ 8 ൌ ݔ   0  2 ൌ 0 

     8   8     െ 2   െ 2 

ݔ          ൌ ݔ         8 ൌ െ2 

 

ଶݒ3 (25  ݒ7 ൌ 40  

         െ40   െ 40 

ଶݒ3   ݒ7 െ 40 ൌ 0 

ଶݒ3   ݒ15 െ ݒ8 െ 40 ൌ 0 

ݒሺݒ3   5ሻ െ 8ሺݒ  5ሻ ൌ 0 

 ሺݒ  5ሻሺ3ݒ െ 8ሻ ൌ 0 

ݒ   5 ൌ ݒ3  0 െ 8 ൌ 0 

     െ5  െ 5      8   8 

ݒ        ൌ െ5      
ଷ௩

ଷ
ൌ

଼

ଷ
 

ݒ    ൌ
଼

ଷ
 

 

 

ଶݔ35 (27  ݔ120 ൌ െ45 

   45      45 

ଶݔ35   ݔ120  45 ൌ 0 

 5ሺ7ݔଶ  ݔ24  9ሻ ൌ 0 

 5ሺ7ݔଶ  ݔ3  ݔ21  9ሻ ൌ 0 

 5൫ݔሺ7ݔ  3ሻ  3ሺ7ݔ  3ሻ൯ ൌ 0 

 5ሺ7ݔ  3ሻሺݔ  3ሻ ൌ 0 

ݔ7   3 ൌ ݔ    0  3 ൌ 0 

       െ3   െ 3     െ 3  െ 3 

         
௫


ൌ

ିଷ


ݔ         ൌ െ3 

ݔ         ൌ െ
ଷ


 

 

29) 4݇ଶ  18݇ െ 23 ൌ 6݇ െ 7 

           െ6݇  7    െ 6݇  7 

 4݇ଶ  12݇ െ 16 ൌ 0 

 4ሺ݇ଶ  3݇ െ 4ሻ ൌ 0 

 4ሺ݇  4ሻሺ݇ െ 1ሻ ൌ 0 

 ݇  4 ൌ 0  ݇ െ 1 ൌ 0 

     െ4 െ 4    1   1 

        ݇ ൌ െ4     ݇ ൌ 1 

 

     4 
-4     -1 
    -5 

   168
-3      56 
    53

   -84 
-4     21 
    17 

    12 
4        3 
    7 

   -16 
-8       2 
    -6 

  -120 
15      -8 
     7 

    63 
3       21 
    24 

    -4 
4       -1 
    3 
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ଶݔ9     (31 െ 46  ݔ7 ൌ ݔ7  ଶݔ8  3 

 െ8ݔଶ െ 3  െ െ ݔ7 ݔ7 െ ଶݔ8 െ 3 

ଶݔ  െ 49 ൌ 0 

 ሺݔ  7ሻሺݔ െ 7ሻ ൌ 0 

ݔ   7 ൌ ݔ   0 െ 7 ൌ 0 

     െ7 െ 7      7    7 

ݔ         ൌ െ7       ݔ ൌ 7 

 

33) 2݉ଶ  19݉  40 ൌ െ2݉  

  

            2݉                2݉ 

 2݉ଶ  21݉  40 ൌ 0 

 2݉ଶ  4݉  16݉  40 ൌ 0 

 ݉ሺ2݉  5  8ሺ2݉  5ሻ ൌ 0 

 ሺ2݉  5ሻሺ݉  8ሻ ൌ 0 

 2݉  5 ൌ 0   ݉  8 ൌ 0 

         െ5 െ 5      െ 8  െ 8 

          
ଶ

ଶ
ൌ

ିହ

ଶ
          ݉ ൌ െ8 

          ݉ ൌ െ
ହ

ଶ
 

 

ଶ40    (35  183 െ 168 ൌ    ଶ5

 െ5ଶ        െ െ                 െ  ଶ5

ଶ35    182 െ 168 ൌ 0 

  7ሺ5ଶ  26 െ 24ሻ ൌ 0 

 7ሺ5ଶ െ 4  30 െ 24ሻ ൌ 0 

 7൫ሺ5 െ 4ሻ  6ሺ5 െ 4ሻ൯ ൌ 0 

 7ሺ5 െ 4ሻሺ  6ሻ ൌ 0 

5  െ 4 ൌ    0  6 ൌ 0 

       4     4   െ 6   െ 6 

          
ହ

ହ
ൌ

ସ

ହ
           ൌ െ6 

            ൌ
ସ

ହ
 

 
 
 
 
 
 
 
 

 
  

    80
5       16 
   21

  -120
-4      30 
   26
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7.1

1) 
ଷమାଷ

ାଵ
 

 ݇  10 ് 0   

     െ10    െ 10 

 ݇ ് െ10 

 

3) 
ଵହమ

ଵାଶହ
 

 10݊  25 ് 0   

          െ25  െ 25 

           
ଵ

ଵ
 ് െ

ଶହ

ଵ
 

              ݊ ് െ
ହ

ଶ
 

 

5) 
ଵమା଼

ଵ
   

 
ଵ

ଵ
്



ଵ
 

   ݉ ് 0 

 

7) 
మାଷାଵଶ

ହାଵ
  

ݎ5   10 ് 0 

      െ 10 െ 10  

          
ହ

ହ
് െ

ଵ

ହ
 

ݎ            ് െ2 

 

9) 
మାଵଶାଷଶ

మାସିଷଶ
  

 ܾଶ  4ܾ െ 32 ് 0 

 ሺܾ  8ሻሺܾ െ 4ሻ ് 0 

 ܾ  8 ് 0      ܾ െ 4 ് 0 

    െ 8  െ 8       4      4  
       ܾ ് െ8         ܾ ് 4 

 

11) 
ଶଵ௫మ

ଵ଼௫
ൌ

௫


  

   

13) 
ଶସ

ସమ ൌ
ଷ

ହ
  

    

15) 
ଷଶ௫య

଼௫ర ൌ
ସ

௫
  

   

17) 
ଵ଼ିଶସ


ൌ

ሺଷିସሻ


ൌ

ଷିସ

ଵ
   

  

19) 
ଶ

ସାଶ
ൌ

ଶ

ଶሺଶାሻ
ൌ

ଵ

ଶା
  

    

21) 
௫ାଵ

௫మା଼௫ା
ൌ

௫ାଵ

ሺ௫ାሻሺ௫ାଵሻ
ൌ

ଵ

௫ା
  

     

23) 
ଷଶ௫మ

ଶ଼௫మାଶ଼௫
ൌ

ଷଶ௫మ

ଶ଼௫ሺ௫ାଵሻ
ൌ

଼௫

ሺ௫ାଵሻ
  

    

25) 
మାସିଵଶ

మିାଵ
ൌ

ሺାሻሺିଶሻ

ሺିହሻሺିଶሻ
ൌ

ା

ିହ
  

   

27) 
ଽ௩ାହସ

௩మିସ௩ି
ൌ

ଽሺ௩ାሻ

ሺ௩ିଵሻሺ௩ାሻ
ൌ

ଽ

௩ିଵ
  

    

29) 
ଵଶ௫మିସଶ௫

ଷ௫మିସଶ௫
ൌ

௫ሺଶ௫ିሻ

௫ሺହ௫ିሻ
ൌ

ଶ௫ି

ହ௫ି
  

     

31) 
ିଵ

ଵାସ
ൌ

ଶሺଷିହሻ

ଶሺହାଶሻ
ൌ

ଷିହ

ହାଶ
  

   

33) 
ଶమାଵଽିଵ

ଽାଽ
ൌ

ሺଶିଵሻሺାଵሻ

ଽሺାଵሻ
ൌ

ଶିଵ

ଽ
  

         

35) 
଼ାଵ

ଶିଵଶ
ൌ

଼ሺାଶሻ

ସሺହିଷሻ
ൌ

ଶሺାଶሻ

ହିଷ
  

   

37) 
ଶ௫మିଵ௫ା଼

ଷ௫మି௫ାସ
ൌ

ଶሺ௫ିସሻሺ௫ିଵሻ

ሺଷ௫ିସሻሺ௫ିଵሻ
ൌ

ଶሺ௫ିସሻ

ଷ௫ିସ
  

   

39) 
మିଷଶାଵ

ସିଵ
ൌ

ሺିସሻሺିସሻ

ସሺିସሻ
ൌ

ିସ

ସ
  

     

41) 
మିଶାଵ

ା
ൌ

ሺିଵሻమ

ሺାଵሻ
  

     

43) 
మିଶିସହ

మିଷସାଶ
ൌ

ሺାଽሻሺିହሻ

ଶሺଷିଶሻሺିହሻ
ൌ

ାଽ

ଶሺଷିଶሻ
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7.2

1) 
଼௫మ

ଽ
·

ଽ

ଶ
ൌ    ଶݔ4

 

3) 
ଽ

ଶ
·



ହ
ൌ

ଷ

ଵ
 

 

5) 
ହ௫మ

ସ
·



ହ
ൌ

ଷ௫మ

ଶ
 

 

7) 
ሺିሻ

ି
·

ହሺିହሻ

ሺିହሻ
ൌ 5݉ 

 

9) 


ሺାଵሻ
ൊ

ି

ሺିሻమ ൌ


ሺାଵሻ
·

ሺିሻమ

ି
ൌ

ି

ାଵ
  

   

11) 
ଶହାଶହ

ହ
·

ସ

ଷାଷ
ൌ

ଶହሺାଵሻ

ହ
·

ସ

ଷሺାଵሻ
ൌ

ଶ

ଷ
  

   

13) 
௫ିଵ

ଷହ௫ାଶଵ
ൊ



ଷ௫ାଶଵ
ൌ

௫ିଵ

ଷହ௫ାଶଵ
·

ଷହ௫ାଶଵ


ൌ

௫ିଵ

ሺହ௫ାଷሻ
·

ሺହ௫ାଷሻ


ൌ

௫ିଵ


  

    

15) 
௫మି௫ି

௫ାହ
·

௫ାହ

௫ି
ൌ

ሺ௫ିሻሺ௫ାଵሻ

௫ାହ
·

௫ାହ

௫ି
ൌ ݔ  1  

   

17) 
଼

ଶସమିସ
ൊ

ଵ

ଵହିଶହ
ൌ

଼

ଶସమିସ
·

ଵହିଶହ

ଵ
ൌ

଼

଼ሺଷିହሻ
·

ହሺଷିହሻ

ଵ
ൌ 5   

  

19) ሺ݊ െ 8ሻ ·


ଵି଼
ൌ

ି଼

ଵ
·



ଵሺି଼ሻ
ൌ

ଷ

ହ
  

    

21) 
ସାଷ

ାଽ
·

ିହ

ହమ ൌ
ସሺାଽሻ

ାଽ
·

ିହ

ହమ ൌ
ସሺିହሻ

ହమ   

     

23) 
ଷ௫ି

ଵଶ௫ିଶସ
· ሺݔ  3ሻ ൌ

ଷሺ௫ିଶሻ

ଵଶሺ௫ିଶሻ
·

௫ାଷ

ଵ
ൌ

௫ାଷ

ସ
  

    

25) 
ାଶ

ସమିଶସ
· ሺ5ܾ െ 3ሻ ൌ

ାଶ

଼ሺହିଷሻ
·

ହିଷ

ଵ
ൌ

ାଶ

଼
  

   

27) 
ି

ିଵଶ
·

ଵଶି

మାଵଷାସଶ
ൌ

ି

ሺିଶሻ
·

ିሺିଶሻ

ሺିሻሺିሻ
ൌ

ିଵ

ି
  

    

29) 
ଶାଷ

ଽାଷ
ൊ

ା଼

ଶ
ൌ

ଶାଷ

ଽାଷ
·

ଶ

ା଼
ൌ

ଽሺଷାସሻ

ଽሺାሻ
·

ଶ

ଶሺଷାସሻ
ൌ

ଵ

ା
  

     

31) 
௫మିଵଶ௫ାଷଶ

௫మି௫ିଵ
·

௫మାଵସ௫

௫మାଶଵ௫
ൌ

ሺ௫ି଼ሻሺ௫ିସሻ

ሺ௫ି଼ሻሺ௫ାଶሻ
·

௫ሺ௫ାଶሻ

௫ሺ௫ାଷሻ
ൌ

௫ିସ

௫ାଷ
  

   

4 

2 

3 

2

3 

3 

5 

4 
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33) ሺ10݉ଶ  100݉ሻ ·
ଵ଼యିଷమ

ଶమିସ
ൌ

ଵሺାଵሻ

ଵ
·

ଵ଼మሺିଶሻ

ଶሺିଶሻ
ൌ 9݉ଶሺ݉  10ሻ  

         

35) 
మାଶହାଵଶ

ାସ଼
·

ଷି଼

ଶଵమିସସିଷଶ
ൌ

ሺାସሻሺାଷሻ

ሺା଼ሻ
·

ଷି଼

ሺାସሻሺଷି଼ሻ
ൌ

ାଷ

ሺା଼ሻ
  

   

37) 
ଵమ

ଷାଶ
·

ଷାଶ

ଶమାଵ
ൌ

ଵమ

ଵሺଷାଶሻ
·

ଵሺଷାଶሻ

ଶሺାହሻ
ൌ

ହ

ାହ
  

   

39) 
మିହଷିଶସ

ାଶ
ൊ

ସଽାଶଵ

ସଽାଵସ
ൌ

మିହଷିଶସ

ାଶ
·

ସଽାଵସ

ସଽାଶଵ
ൌ

ሺାଷሻሺି଼ሻ

ାଶ
·

ሺାଶሻ

ሺାଷሻ
ൌ ݎ െ 8  

     

41) 
௫మିଵ

ଶ௫ିସ
·

௫మିସ

௫మି௫ିଶ
ൊ

௫మା௫ିଶ

ଷ௫ି
ൌ

௫మିଵ

ଶ௫ିସ
·

௫మିସ

௫మି௫ିଶ
·

ଷ௫ି

௫మା௫ିଶ
ൌ

ሺ௫ାଵሻሺ௫ିଵሻ

ଶሺ௫ିଶሻ
·

ሺ௫ାଶሻሺ௫ିଶሻ

ሺ௫ିଶሻሺ௫ାଵሻ
·

ଷሺ௫ିଶሻ

ሺ௫ାଶሻሺ௫ିଵሻ
ൌ

ଷ

ଶ
 

     

43) 
௫మାଷ௫ାଽ

௫మା௫ିଵଶ
·

௫మାଶ௫ି଼

௫యିଶ
ൊ

௫మିସ

௫మି௫ାଽ
ൌ

௫మାଷ௫ାଽ

௫మା௫ିଵଶ
·

௫మାଶ௫ି଼

௫యିଶ
·

௫మି௫ାଽ

௫మିସ
ൌ

                    
௫మାଷ௫ାଽ

ሺ௫ାସሻሺ௫ିଷሻ
·

ሺ௫ାସሻሺ௫ିଶሻ

ሺ௫ିଷሻሺ௫మାଷ௫ାଽሻ
·

ሺ௫ିଷሻమ

ሺ௫ିଶሻሺ௫ାଶሻ
ൌ 

ଵ

௫ାଶ
  

   

7.3

1) 
ሺሻ

ሺሻ

ଷ

଼
ൌ

?

ସ଼
     

       
ଵ଼

ସ଼
 

 

3) 
ሺ௬ሻ

ሺ௬ሻ



௫
ൌ

?

௫௬
 

        
௬

௫௬
 

 

5) 
൫ଷమయ൯

ሺଷమయሻ
 

ଶ

ଷయమ
ൌ

?

ଽయమర 

 
మయ

ଽయమర 

 

7) 
ሺ௫ିସሻ

ሺ௫ିସሻ
 

ଶ

௫ାସ
ൌ

?

௫మିଵ
    

 

 
ଶ௫ି଼

ሺ௫ାସሻሺ௫ିସሻ
 

 

9) 
ሺ௫ାଷሻ

ሺ௫ାଷሻ
  

ሺ௫ିସሻ

ሺ௫ାଶሻ
ൌ

?

௫మାହ௫ା
  

 

 
௫మିସ௫ାଷ௫ିଵଶ

ሺ௫ାଶሻሺ௫ାଷሻ
ൌ

௫మି௫ିଵଶ

ሺ௫ାଶሻሺ௫ାଷሻ
 

 

 

11) 2ܽଷ, 6ܽସܾଶ, 4ܽଷܾହ  

 12ܽସܾହ 

 

ଷݔ (13 െ ݔ      ,ݔ3 െ 3,   ݔ

ଶݔሺݔ  െ 3ሻ 

ݔሺݔ    െ 3ሻ 

 

ݔ (15  2, ݔ െ 4  

 ሺݔ  2ሻሺݔ െ 4ሻ 

 

ଶݔ (17 െ ݔ                ,25  5   

 ሺݔ  5ሻሺݔ െ 5ሻ 

 ሺݔ  5ሻሺݔ െ 5ሻ 

 

ଶݔ (19  ݔ3  ଶݔ       ,2  ݔ5  6  

 ሺݔ  1ሻሺݔ  2ሻ  ሺݔ  2ሻሺݔ  3ሻ 

 ሺݔ  1ሻሺݔ  2ሻሺݔ  3ሻ 

    

21) 
൫ଶయ൯

ሺଶయሻ
 

ଷ

ହమ   ,
ଶ

ଵయ
 
ሺሻ

ሺሻ
  

ܦܥܮ      ൌ 10ܽଷܾଶ     

 
ర

ଵయమ   ,
ଶ

ଵయమ 

 

ሺݔ  4ሻሺݔ െ 4ሻ 

ሺݔ  2ሻሺݔ  3ሻ 

9

5 
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23) 
ሺ௫ାଶሻ

ሺ௫ାଶሻ
 
௫ାଶ

௫ିଷ
  ,

ሺ௫ିଷሻ

ሺ௫ାଶሻ
  

ሺ௫ିଷሻ

ሺ௫ିଷሻ
  

ܦܥܮ     ൌ ሺݔ െ 3ሻሺݔ  2ሻ 

 
௫మାସ௫ାସ

ሺ௫ିଷሻሺ௫ାଶሻ
  ,

௫మି௫ାଽ

ሺ௫ିଷሻሺ௫ାଶሻ
 

 

25) 
ሺ௫ିସሻ

ሺ௫ିସሻ
  

௫

௫మିଵ
      ,

ଷ௫

௫మି଼௫ାଵ 
 
ሺ௫ାସሻ

ሺ௫ାସሻ
  

     ሺݔ െ 4ሻሺݔ  4ሻ   ሺݔ െ 4ሻሺݔ െ 4ሻ 

ܦܥܮ   ൌ ሺݔ െ 4ሻଶሺݔ  4ሻ 

  

 

27) 
ସ௫

௫మି௫ି
  ,       

௫ାଶ

௫ିଷ
 
ሺ௫ାଶሻ

ሺ௫ାଶሻ
  

ሺݔ െ 3ሻሺݔ  2ሻ   

:ܦܥܮ  ሺݔ െ 3ሻሺݔ  2ሻ 

 
ସ௫

ሺ௫ିଷሻሺ௫ାଶሻ
 ,

௫మାସ௫ାସ

ሺ௫ିଷሻሺ௫ାଶሻ
 

 

 

 

 

7.4

1) 
ଶ

ାଷ


ସ

ାଷ
ൌ



ାଷ
   

 

3) 
௧మାସ௧

௧ିଵ


ଶ௧ି

௧ିଵ
ൌ

௧మା௧ି

௧ିଵ
ൌ

ሺ௧ାሻሺ௧ିଵሻ

௧ିଵ
ൌ ݐ  7    

 

5) 
ଶ௫మାଷ

௫మି௫ାହ


ି௫మାହ௫ାሺିଽሻ

௫మି௫ାହ
ൌ

௫మାହ௫ି

௫మି௫ାହ
ൌ

ሺ௫ାሻሺ௫ିଵሻ

ሺ௫ାହሻሺ௫ିଵሻ
ൌ

௫ା

௫ାହ
 

 

7) 
ሺସሻ

ሺସሻ
 

ହ




ିହ

଼

ሺଷሻ

ሺଷሻ
  

ܦܥܮ    ݎ24

 
ଶ

ଶସ


ିଵହ

ଶସ
ൌ

ହ

ଶସ
 

 

9) 
ሺଶሻ

ሺଶሻ
 

଼

ଽ௧య 
ହ

௧మ

ሺଷ௧ሻ

ሺଷ௧ሻ
  

ܦܥܮ    ଷݐ18

 
ଵ

ଵ଼௧య 
ଵହ௧

ଵ଼௧య ൌ
ଵାଵହ௧

ଵ଼௧య  

 

11) 
ሺଶሻ

ሺଶሻ

ାଶ

ଶ


ିାସ

ସ
  

ܦܥܮ   4 

 
ଶାସ

ସ


ିାସ

ସ
ൌ

ା଼

ସ
 

 

13) 
௫ିଵ

ସ௫


ିଶ௫ିଷ

௫

ሺସሻ

ሺସሻ
  

ܦܥܮ    ݔ4

 
௫ିଵ

ସ௫


ି଼௫ିଵଶ

ସ௫
ൌ

ି௫ିଵଷ

ସ௫
 

 

 

15) 
ሺ௬ሻ

ሺ௬ሻ

ହ௫ାଷ௬

ଶ௫మ௬


ିଷ௫ିସ௬

௫௬మ

ሺଶ௫ሻ

ሺଶ௫ሻ
  

ܦܥܮ    ଶݕଶݔ2

 
ହ௫௬ାଷ௬మ

ଶ௫మ௬మ 
ି௫మି଼௫௬

ଶ௫మ௬మ ൌ
ି௫మିଷ௫௬ାଷ௬మ

ଶ௫మ௬మ  

 

17) 
ሺ௭ାଵሻ

ሺ௭ାଵሻ

ଶ௭

௭ିଵ


ିଷ௭

௭ାଵ

ሺ௭ିଵሻ

ሺ௭ିଵሻ
   

ܦܥܮ   ሺݖ െ 1ሻሺݖ  1ሻ 

 
ଶ௭మାଶ௭

ሺ௭ିଵሻሺ௭ାଵሻ


ିଷ௭మାଷ௭

ሺ௭ିଵሻሺ௭ାଵሻ
ൌ

ିమାହ௭

ሺ௭ିଵሻሺ௭ାଵሻ
 

 

19) 
଼

௫మିସ


ିଷ

௫ାଶ

ሺ௫ିଶሻ

ሺ௫ିଶሻ
  

ܦܥܮ   ሺݔ  2ሻሺݔ െ 2ሻ 

 
଼

ሺ௫ାଶሻሺ௫ିଶሻ


ିଷ௫ା

ሺ௫ାଶሻሺ௫ିଶሻ
ൌ

ିଷ௫ାଵସ

ሺ௫ାଶሻሺ௫ିଶሻ
 

 

21) 
ሺସሻ

ሺସሻ

௧

௧ିଷ


ିହ

ସ௧ିଵଶ
  

:ܦܥܮ  4ሺݐ െ 3ሻ     

 
ସ௧

ସሺ௧ିଷሻ    


ିହ

ସሺ௧ିଷሻ    
ൌ

ସ௧ିହ

ସሺ௧ିଷሻ
 

 

23) 
ሺଷሻ

ሺଷሻ

ଶ

ହ௫మାହ௫


ିସ

ଷ௫ାଷ

ሺହ௫ሻ

ሺହ௫ሻ
  

ݔሺݔ5       1ሻ    3ሺݔ  1ሻ 

:ܦܥܮ  ݔሺݔ15  1ሻ 

 


ଵହ௫ሺ௫ାଵሻ


ିଶ௫

ଵହ௫ሺ௫ାଵሻ
ൌ

ିଶ௫

ଵହ௫ሺ௫ାଵሻ
 

 

25) 
ሺ௬ା௧ሻ

ሺ௬ା௧ሻ

௧

௬ି௧


ି௬

௬ା௧

ሺ௬ି௧ሻ

ሺ௬ି௧ሻ
  

:ܦܥܮ  ሺݕ  ݕሻሺݐ െ  ሻݐ

 
௬௧ା௧మ

ሺ௬ା௧ሻሺ௬ି௧ሻ


ି௬మା௬௧

ሺ௬ା௧ሻሺ௬ି௧ሻ
ൌ

௧మାଶ௬௧ି௬మ

ሺ௬ା௧ሻሺ௬ି௧ሻ
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27) 
ሺ௫ାଵሻ

ሺ௫ାଵሻ

௫

௫మାହ௫ା


ିଶ

௫మାଷ௫ାଶ

ሺ௫ାଷሻ

ሺ௫ାଷሻ
  

      ሺݔ  2ሻሺݔ  3ሻ ሺݔ  1ሻሺݔ  2ሻ 
:ܦܥܮ  ሺݔ  1ሻሺݔ  2ሻሺݔ  3ሻ 

 
௫మା௫

ሺ௫ାଵሻሺ௫ାଶሻሺ௫ାଷሻ


ିଶ௫ି

ሺ௫ାଵሻሺ௫ାଶሻሺ௫ାଷሻ
ൌ

௫మି௫ି

ሺ௫ାଵሻሺ௫ାଶሻሺ௫ାଷሻ
ൌ

ሺ௫ିଷሻሺ௫ାଶሻ

ሺ௫ାଵሻሺ௫ାଶሻሺ௫ାଷሻ
ൌ

௫ିଷ

ሺ௫ାଵሻሺ௫ାଷሻ
 

 

29) 
ሺ௫ାሻ

ሺ௫ାሻ

௫

௫మାଵହ௫ାହ


ି

௫మାଵଷ௫ାସଶ

ሺ௫ା଼ሻ

ሺ௫ା଼ሻ
  

         ሺݔ  7ሻሺݔ  8ሻ    ሺݔ  7ሻሺݔ  6ሻ     
:ܦܥܮ  ሺݔ  6ሻሺݔ  7ሻሺݔ  8ሻ 

 
௫మା௫

ሺ௫ାሻሺ௫ାሻሺ௫ା଼ሻ


ି௫ିହ

ሺ௫ାሻሺ௫ାሻሺ௫ା଼ሻ
ൌ

௫మି௫ିହ

ሺ௫ାሻሺ௫ାሻሺ௫ା଼ሻ
ൌ

ሺ௫ି଼ሻሺ௫ାሻ

ሺ௫ାሻሺ௫ାሻሺ௫ା଼ሻ
ൌ

௫ି଼

ሺ௫ାሻሺ௫ା଼ሻ
  

 

31) 
ሺ௫ାଷሻ

ሺ௫ାଷሻ

ହ௫

௫మି௫ି


ିଵ଼

௫మିଽ

ሺ௫ାଶሻ

ሺ௫ାଶሻ
  

    ሺݔ െ 3ሻሺݔ  2ሻ   ሺݔ  3ሻሺݔ െ 3ሻ 
:ܦܥܮ  ሺݔ  2ሻሺݔ െ 3ሻሺݔ  3ሻ 

 
ହ௫మାଵହ௫

ሺ௫ାଶሻሺ௫ିଷሻሺ௫ାଷሻ


ିଵ଼௫ିଷ

ሺ௫ାଶሻሺ௫ିଷሻሺ௫ାଷሻ
ൌ

ହ௫మିଷ௫ିଷ

ሺ௫ାଶሻሺ௫ିଷሻሺ௫ାଷሻ
ൌ

ሺହ௫ାଵଶሻሺ௫ିଷሻ

ሺ௫ାଶሻሺ௫ିଷሻሺ௫ାଷሻ
ൌ

ହ௫ାଵଶ

ሺ௫ାଶሻሺ௫ାଷሻ
 

 

33) 
ሺ௫ାଷሻ

ሺ௫ାଷሻ

ଶ௫

௫మିଵ


ିସ

௫మାଶ௫ିଷ

ሺ௫ାଵሻ

ሺ௫ାଵሻ
   

  ሺݔ  1ሻሺݔ െ 1ሻ ሺݔ  3ሻሺݔ െ 1ሻ 
:ܦܥܮ  ሺݔ  3ሻሺݔ  1ሻሺݔ െ 1ሻ 

 
ଶ௫మା௫

ሺ௫ାଷሻሺ௫ାଵሻሺ௫ିଵሻ


ିସ௫ିସ

ሺ௫ାଷሻሺ௫ାଵሻሺ௫ିଵሻ
ൌ

ଶ௫మାଶ௫ିସ

ሺ௫ାଷሻሺ௫ାଵሻሺ௫ିଵሻ
ൌ

ଶሺ௫ାଶሻሺ௫ିଵሻ

ሺ௫ାଷሻሺ௫ାଵሻሺ௫ିଵሻ
ൌ

ଶሺ௫ାଶሻ

ሺ௫ାଷሻሺ௫ାଵሻ
 

     

35) 
ሺ௫ାଶሻ

ሺ௫ାଶሻ

௫ାଵ

௫మିଶ௫ିଷହ


௫ା

௫మା௫ାଵ

ሺ௫ିሻ

ሺ௫ିሻ
  

     ሺݔ െ 7ሻሺݔ  5ሻ     ሺݔ  5ሻሺݔ  2ሻ 
:ܦܥܮ  ሺݔ  2ሻሺݔ  5ሻሺݔ െ 7ሻ 

 
௫మା௫ାଶ௫ାଶ

ሺ௫ାଶሻሺ௫ାହሻሺ௫ିሻ


௫మି௫ା௫ିସଶ

ሺ௫ାଶሻሺ௫ାହሻሺ௫ିሻ
ൌ

ଶ௫మାଶ௫ିସ

ሺ௫ାଶሻሺ௫ାହሻሺ௫ିሻ
ൌ

ଶሺ௫ାହሻሺ௫ିସሻ

ሺ௫ାଶሻሺ௫ାହሻሺ௫ିሻ
ൌ

ଶሺ௫ିସሻ

ሺ௫ିሻሺ௫ାଶሻ
 

 

37) 
ሺିଵሻ

ሺିଵሻ

ସିమ

మିଽ


ିାଶ

ଷି
 
ሺାଷሻ

ሺାଷሻ
  

 ሺܽ  3ሻሺܽ െ 3ሻ ሺെ1ሻሺܽ െ 3ሻ 
:ܦܥܮ  ሺെ1ሻሺܽ  3ሻሺܽ െ 3ሻ 

 
మିସ

ሺିଵሻሺାଷሻሺିଷሻ


ିమିଷାଶା

ሺିଵሻሺାଷሻሺିଷሻ
ൌ

ିାଶ

ሺିଵሻሺାଷሻሺିଷሻ
 

 

39) 
ሺଶ௭ାଵሻ

ሺଶ௭ାଵሻ

ଶ௭

ଵିଶ௭


ሺିଵሻሺଶ௭ିଵሻ

ሺିଵሻሺଶ௭ିଵሻ

ଷ௭

ଶ௭ାଵ


ିଷ

ସ௭మିଵ
 
ሺିଵሻ

ሺିଵሻ
  

       ሺെ1ሻሺ2ݖ െ 1ሻ                                    ሺ2ݖ  1ሻሺ2ݖ െ 1ሻ     
:ܦܥܮ  ሺെ1ሻሺ2ݖ െ 1ሻሺ2ݖ  1ሻ 

 
ସ௭మାଶ௭

ሺିଵሻሺଶ௭ିଵሻሺଶ௭ାଵሻ


ି௭మାଷ௭

ሺିଵሻሺଶ௭ିଵሻሺଶ௭ାଵሻ


ଷ

ሺିଵሻሺଶ௭ିଵሻሺଶ௭ାଵሻ
ൌ

ିଶ௭మାହ௭ାଷ

ሺିଵሻሺଶ௭ିଵሻሺଶ௭ାଵሻ
ൌ

ሺିଵሻሺଶ௭ାଵሻሺ௭ିଷሻ

ሺିଵሻሺଶ௭ିଵሻሺଶ௭ାଵሻ
ൌ

௭ିଷ

ଶ௭ିଵ
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41) 
ሺ௫ାଷሻ

௫ାଷ

ଶ௫ିଷ

௫మାଷ௫ାଶ


ଷ௫ିଵ

௫మାହ௫ା
 
ሺ௫ାଵሻ

ሺ௫ାଵሻ
   

     ሺݔ  1ሻሺݔ  2ሻ ሺݔ  3ሻሺݔ  2ሻ 
:ܦܥܮ ሺݔ  1ሻሺݔ  2ሻሺݔ  3ሻ     

 
ଶ௫మିଷ௫ା௫ିଽ

ሺ௫ାଵሻሺ௫ାଶሻሺ௫ାଷሻ


ଷ௫మାଷ௫ି௫ିଵ

ሺ௫ାଵሻሺ௫ାଶሻሺ௫ାଷሻ
ൌ

൫ହ௫మାହ௫ିଵ൯

ሺ௫ାଵሻሺ௫ାଶሻሺ௫ାଷሻ
ൌ

ହሺ௫ାଶሻሺ௫ିଵሻ

ሺ௫ାଵሻሺ௫ାଶሻሺ௫ାଷሻ
ൌ

ହሺ௫ିଵሻ

ሺ௫ାଵሻሺ௫ାଷሻ
 

 

43) 
ሺ௫ାହሻ

ሺ௫ାହሻ

ሺଶ௫ାሻ

ሺ௫మିଶ௫ିଷሻ


ିଷ௫ାଶ

௫మା௫ାହ

ሺ௫ିଷሻ

ሺ௫ିଷሻ
 

     ሺݔ െ 3ሻሺݔ  1ሻ        ሺݔ  5ሻሺݔ  1ሻ  
ܦܥܮ    ሺݔ  1ሻሺݔ െ 3ሻሺݔ  5ሻ 

 
ଶ௫మା௫ାଵ௫ାଷହ

ሺ௫ାଵሻሺ௫ିଷሻሺ௫ାହሻ


൫ିଷ௫మାଽ௫ାଶ௫ି൯

ሺ௫ାଵሻሺ௫ିଷሻሺ௫ାହሻ
ൌ

ି௫మାଶ଼௫ାଶଽ

ሺ௫ାଵሻሺ௫ିଷሻሺ௫ାହሻ
ൌ

ିଵሺ௫ିଶଽሻሺ௫ାଵሻ

ሺ௫ାଵሻሺ௫ିଷሻሺ௫ାହሻ
ൌ

ሺିଵሻሺ௫ିଶଽሻ

ሺ௫ିଷሻሺ௫ାହሻ
 

 

7.5

1)  
ሺ௫మሻଵା

భ
ೣ

ሺ௫మሻ

ሺ௫మሻଵି
భ

ೣమሺ௫మሻ
ൌ

௫మା௫

௫మିଵ
ൌ

௫ሺ௫ାଵሻ

ሺ௫ାଵሻሺ௫ିଵሻ
ൌ

௫

௫ିଵ
    

 

3) 
ሺሻିଶሺሻ

ሺሻర
ೌ

ିሺሻ
ൌ

మିଶ

ସିమ ൌ
ሺିଶሻሺିଵሻ

ሺଶାሻሺଶିሻ
ൌ

ି

ାଶ
 

 

5) 
ሺమሻ భ

ೌమି
భ
ೌ

 ሺమሻ

ሺమሻ భ
ೌమା

భ
ೌ

 ሺమሻ
ൌ

ଵି

ଵା
 

 

7) 
ሺ௫ାଶሻ ଶି

ర
ೣశమ

 ሺ௫ାଶሻ

ሺ௫ାଶሻ ହି
భబ

ೣశమ
 ሺ௫ାଶሻ

ൌ
ଶ௫ାସିସ

ହ௫ାଵିଵ
ൌ

ଶ௫

ହ௫
ൌ

ଶ

ହ
 

 

9) 
ሺଶିଷሻ య

ሺమೌషయሻ
ାଶ ሺଶିଷሻ

ሺଶିଷሻ షల
ሺమೌషయሻ

ିସሺଶିଷሻ
ൌ

ଷାସି

ିି଼ାଵଶ
ൌ

ସିଷ

ି଼ା
ൌ

ସିଷ

ିଶሺସିଷሻ
ൌ െ

ଵ

ଶ
 

   

11) 
௫ሺ௫ାଵሻ 

ೣ
ೣశభ

ି
భ
ೣ

  ௫ሺ௫ାଵሻ

௫ሺ௫ାଵሻ 
ೣ

ೣశభ
ା

భ
ೣ

  ௫ሺ௫ାଵሻ
ൌ

௫మି௫ିଵ

௫మା௫ାଵ
  

   

13) 
ሺ௫మሻయ

ೣ

ሺ௫మሻ వ
ೣమ

ൌ
ଷ௫

ଽ
ൌ

௫

ଷ
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15) 
ሺଵమమሻೌమష್మ

రೌమ್

ሺଵమమሻ ೌశ್
భలೌ್మ

ൌ
ସሺమିమሻ

ሺାሻ
ൌ

ସሺାሻሺିሻ

ሺାሻ
ൌ

ସሺିሻ


  

   

17) 
ሺ௫మሻ ଵି

య
ೣ

ሺ௫మሻି
భబ
ೣమሺ௫మሻ

ሺ௫మሻଵା
భభ
ೣ

 ሺ௫మሻା
భఴ
ೣమሺ௫మሻ

ൌ
௫మିଷ௫ିଵ

௫మାଵଵ௫ାଵ଼
ൌ

ሺ௫ିହሻሺ௫ାଶሻ

ሺ௫ାଽሻሺ௫ାଶሻ
ൌ

௫ିହ

௫ାଽ
   

  

19) 
ሺଷ௫ିସሻଵି

మೣ
ሺయೣషరሻ

 ሺଷ௫ିସሻ

ሺଷ௫ିସሻ௫ି
యమ

ሺయೣషరሻ
ሺଷ௫ିସሻ

ൌ
ଷ௫ିସିଶ௫

ଷ௫మିସ௫ିଷଶ
ൌ

௫ିସ

ሺଷ௫ା଼ሻሺ௫ିସሻ
ൌ

ଵ

ଷ௫ା଼
   

    

21) 
ሺ௫ିସሻ௫ିሺ௫ିସሻଵା

మ
ሺೣషరሻ

 ሺ௫ିସሻ

ሺ௫ିସሻ ௫ାሺ௫ିସሻଷା
ల

ሺೣషరሻ
ሺ௫ିସሻ

ൌ
௫మିସ௫ି௫ାସାଶ

௫మିସ௫ାଷ௫ିଵଶା
ൌ

௫మିହ௫ା

௫మି௫ି
ൌ

ሺ௫ିଶሻሺ௫ାଷሻ

ሺ௫ିଷሻሺ௫ାଶሻ
ൌ

ሺ௫ିଶሻ

௫ାଶ
   

     

23) 
ሺଶ௫ାଷሻ ௫ିሺଶ௫ାଷሻସା

వ
ሺమೣశయሻ

ሺଶ௫ାଷሻ

ሺଶ௫ାଷሻ௫ାሺଶ௫ାଷሻଷି
ఱ

ሺమೣశయሻ
ሺଶ௫ାଷሻ

ൌ
ଶ௫మାଷ௫ି଼௫ିଵଶାଽ

ଶ௫మାଷ௫ା௫ାଽିହ
ൌ

ሺଶ௫ାଵሻሺ௫ିଷሻ

ሺଶ௫ାଵሻሺ௫ାସሻ
ൌ

௫ିଷ

௫ାସ
  

    

25) 
ሺାଷሻమ

್
ି

ఱ
್శయ

ሺାଷሻ

ሺାଷሻయ
್

ା
య

್శయ
ሺାଷሻ

ൌ
ଶାିହ

ଷାଽାଷ
ൌ

ିଷା

ାଽ
ൌ

ሺିଷሻሺିଶሻ

ଷሺଶାଷሻ
ൌ

ሺିଵሻሺିଶሻ

ଶାଷ
  

   

27) 
ሺమమሻ మ

್మିሺమమሻ ఱ
ೌ್

ି
య

ೌమሺమమሻ

ሺమమሻ మ
್మିሺమమሻ ళ

ೌ್
ା

య
ೌమሺమమሻ

ൌ
ଶమିହିଷమ

ଶమାାଷమ ൌ
ሺଶାሻሺିଷሻ

ሺଶାሻሺାଷሻ
ൌ

ିଷ

ାଷ
  

    

29) 
ሺ௬ାଶሻሺ௬ିଶሻ 

శమ
ି


షమ

ሺ௬ାଶሻሺ௬ିଶሻ

ሺ௬ାଶሻሺ௬ିଶሻ 
శమ

ା


షమ
ሺ௬ାଶሻሺ௬ିଶሻ

ൌ
௬మିଶ௬ି௬మିଶ௬

௬మିଶ௬ା௬మାଶ௬
ൌ

ିସ௬

ଶ௬మ ൌ െ
ଶ

௬
  

     

31) 
௫షమି௬షమ

௫షభା௬షభ ൌ
ሺ௫మ௬మሻ భ

ೣమା
భ

మሺ௫మ௬మሻ

ሺ௫మ௬మሻభ
ೣ

ା
భ


ሺ௫మ௬మሻ
ൌ

௬మି௫మ

௫௬మା௫మ௬
ൌ

ሺ௬ା௫ሻሺ௬ି௫ሻ

௫௬ሺ௬ା௫ሻ
ൌ

௬ି௫

௫௬
  

   

33) 
௫షయ௬ି௫௬షయ

௫షమି௬షమ ൌ
ሺ௫య௬యሻ 

ೣయି
ೣ

యሺ௫య௬యሻ

ሺ௫య௬యሻ భ
ೣమି

భ
మሺ௫య௬యሻ

ൌ
௬రି௫ర

௫௬యି௫య௬
ൌ

ሺ௬మା௫మሻሺ௬మି௫మሻ

௫௬ሺ௬మି௫మሻ
ൌ

௬మା௫మ

௫௬
  

         

35) 
௫షమି௫షభାଽ

௫మିଽ
ൌ

ሺ௫మሻ భ
ೣమିሺ௫మሻల

ೣ
ାଽሺ௫మሻ

ሺ௫మሻ ௫మିଽ
ൌ

ଵି௫ାଽ௫మ

௫మሺ௫మିଽሻ
ൌ

ሺଵିଷ௫ሻమ

ሺ௫మሻሺ௫ାଷሻሺ௫ିଷሻ
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7.6

1) 
ଵ


ൌ



଼
   

 
଼


ൌ




 

 13.3 ൌ ܽ 

 

3) 



ൌ

ଶ


 

 



ൌ

ଵଶ


 

 ݇ ൌ 1.71 

 

5) 


௫
ൌ

଼

ଶ
 

 
ଵଶ

଼
ൌ

଼௫

଼
 

 1.5 ൌ  ݔ

 

7) 
ିଵ

ହ
ൌ

଼

ଶ
 

 2ሺ݉ െ 1ሻ ൌ 40 

     2݉ െ 2 ൌ 40 

             2     2 

              
ଶ

ଶ
ൌ

ସଶ

ଶ
 

               ݉ ൌ 21 

 

9) 
ଶ

ଽ
ൌ

ଵ

ିସ
  

 2ሺ െ 4ሻ ൌ 90 

2      െ 8 ൌ 90 

            8    8  

              
ଶ

ଶ
ൌ

ଽ଼

ଶ
 

                ൌ 49 

 

11) 
ିଵ


ൌ



ସ
  

 4ሺܾ െ 10ሻ ൌ 7ܾ 

     4ܾ െ 40 ൌ 7ܾ 

  െ4ܾ           െ 4ܾ 

              
ିସ

ଷ
ൌ

ଷ

ଷ
 

         െ13.3 ൌ ܾ 

 

 

 

 

13) 
௫

ହ
ൌ

௫ାଶ

ଽ
  

ݔ9     ൌ 5ሺݔ  2ሻ 

ݔ9     ൌ ݔ5  10 

 െ5ݔ െ  ݔ5

     
ସ௫

ସ
ൌ

ଵ

ସ
 

ݔ       ൌ 2.5  
 

15) 
ଷ

ଵ
ൌ



ାଶ
  

 3ሺܽ  2ሻ ൌ 10ܽ 

     3ܽ  6 ൌ 10ܽ 

  െ3ܽ           െ 3ܽ 

                



ൌ




 

         0.86 ൌ ܽ 

 

17) 
௩ିହ

௩ା
ൌ

ସ

ଽ
   

    9ሺݒ െ 5ሻ ൌ 4ሺݒ  6ሻ 

ݒ9     െ 45 ൌ ݒ4  24 

 െ4ݒ           െ  ݒ4

ݒ5    െ 45 ൌ 24 

          45  45  

              
ହ௩

ହ
ൌ

ଽ

ହ
 

ݒ                ൌ 13.8 

 

19) 


௫ିଵ
ൌ

ସ

௫ି
  

     7ሺݔ െ 6ሻ ൌ 4ሺݔ െ 1ሻ 

ݔ7       െ 42 ൌ ݔ4 െ 4 

   െ4ݔ           െ  ݔ4

ݔ3       െ 42 ൌ െ4 

             42    42 

                 
ଷ௫

ଷ
ൌ

ଷ଼

ଷ
 

ݔ                   ൌ 12.67 
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21) 
௫ାହ

ହ
ൌ



௫ିଶ
  

        ሺݔ  5ሻሺݔ െ 2ሻ ൌ 30     
ଶݔ   ݔ5 െ ݔ2 െ 10 ൌ 30 

ଶݔ              ݔ3 െ 10 ൌ 30 

                           െ 30 െ 30  
ଶݔ             ݔ3 െ 40 ൌ 0 

          ሺݔ  8ሻሺݔ െ 5ሻ ൌ 0 

ݔ   8 ൌ ݔ   0 െ 5 ൌ 0 

    െ 8  െ 8      5    5 

ݔ    ൌ െ8      ݔ ൌ 5 

 

23) 
ାଷ

ସ
ൌ

ଵଵ

ିସ
  

 ሺ݉  3ሻሺ݉ െ 4ሻ ൌ 44 

 ݉ଶ െ 4݉  3݉ െ 12 ൌ 44 

 ݉ଶ െ ݉ െ 12 ൌ 44 

                 െ 44 െ 44   
 ݉ଶ െ ݉ െ 56 ൌ 0 

 ሺ݉ െ 8ሻሺ݉  7ሻ ൌ 0 

 ݉ െ 8 ൌ 0  ݉  7 ൌ 0 

       8   8    െ 7  െ 7  
 ݉ ൌ 8          ݉ ൌ െ7 

 

25) 
ଶ

ାସ
ൌ

ାହ

ଷ
  

    6 ൌ ሺ  4ሻሺ  5ሻ 

    6 ൌ ଶ  5  4  20 

    6 ൌ ଶ  9  20 

 െ6                        െ 6 

   0 ൌ ଶ  9  14 

   0 ൌ ሺ  7ሻሺ  2ሻ 

        7 ൌ   0  2 ൌ 0 

          െ7   െ 7  െ 2    െ 2 

            ൌ െ7, െ2    

 

27) 
ାସ

ଷ
ൌ

ିଷ

ିଶ
  

 ሺ݊  4ሻሺ݊ െ 2ሻ ൌ െ9 

 ݊ଶ െ 2݊  4݊ െ 8 ൌ െ9 

 ݊ଶ  2݊ െ 8 ൌ െ9 

                  9     9 

 ݊ଶ  2݊  1 ൌ 0 

 ሺ݊  1ሻଶ ൌ 0 

 ݊  1 ൌ 0 

      െ1   െ 1 

        ݊ ൌ െ1 

 

29) 
ଷ

௫ାସ
ൌ

௫ାଶ

ହ
  

    15 ൌ ሺݔ  4ሻሺݔ  2ሻ     

    15 ൌ ଶݔ  ݔ2  ݔ4  8 

    15 ൌ ଶݔ  ݔ6  8 

 െ15                    െ 15 

      0 ൌ ଶݔ  ݔ6 െ 7 

      0 ൌ ሺݔ  7ሻሺݔ െ 1ሻ 

ݔ        7 ൌ ݔ      0 െ 1 ൌ 0 

          െ7   െ 7       1     1 

ݔ             ൌ െ7            ݔ ൌ 1 

 

 

 

 

 

 

 

 

 

 

 

 

31) The currency in Western Samoa is the Tala. The exchange rate is approximately S0.70 to 1 Tala. At 

this rate, how many dollars would you get if you exchanged 13.3 Tala?  

 
்

$
ൌ

ଵ

.
ൌ

ଵଷ.ଷ

௫
 

ݔ    ൌ $ 9.31 
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39) Kali reduced the size of a painting to a height of 1.3 in. What is the new width if it was originally 

5.2 in. tall and 10 in. wide?  

 


௪
ൌ

ହ.ଶ

ଵ
ൌ

ଵ.ଷ

௫
      

ݔ  ൌ 2.5 ݅݊ 

    

41) A bird bath that is 5.3 ft tall casts a shadow that is 25.4 ft long. Find the length of the shadow that 

a 8.2 ft adult elephant casts.  

 


௦
ൌ

ହ.ଷ

ଶହ.ସ
ൌ

଼.ଶ

௫
 

ݔ   ൌ  ݐ݂ 39.3

 

43) The Vikings led the Timberwolves by 19 points at the half. If the Vikings scored 3 points for every 2 

points the Timberwolves scored, what was the half time score? 

  


்
ൌ

ሺ௫ାଵଽሻ

௫
ൌ

ଷ

ଶ
 

  2ሺݔ  19ሻ ൌ  ݔ3

ݔ2      38 ൌ  ݔ3

 െ2ݔ            െ  ݔ2

              38 ൌ  ݔ

:ݏ݁ݒ݈ݓݎܾ݁݉݅ܶ  38 

:ݏܸ݃݊݅݇݅  57 

 

45) Computer Services Inc. charges S8 more for a repair than Low Cost Computer Repair. If the ratio of 

the costs is 3 : 6, what will it cost for the repair at Low Cost Computer Repair?  

    
ௌூ

ோ
ൌ

௫ା଼

௫
ൌ



ଷ
 

               3ሺݔ  8ሻ ൌ  ݔ6

ݔ3                 24 ൌ  ݔ6

            െ3ݔ          െ  ݔ3

                           
ଶସ

ଷ
ൌ

ଷ௫

ଷ
 

                         $8 ൌ  ݔ
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7.7

1) ሺ2ݔሻ 3ݔ െ ሺ2ݔሻ ଵ

ଶ
െ ሺ2ݔሻ ଵ

௫
ൌ 0ሺ2ݔሻ    

:ܦܥܮ     ݔ2

   
ଶ௫

ଶ
്



ଶ
 

כ  ݔ ് 0  כ

ଶݔ6  െ ݔ െ 2 ൌ 0 

 ሺ2ݔ  1ሻሺ3ݔ െ 2ሻ ൌ 0 

ݔ2   1 ൌ ݔ3      0 െ 2 ൌ 0 

        െ1  െ 1           2    2 

        
ଶ௫

ଶ
ൌ

ିଵ

ଶ
              

ଷ௫

ଷ
ൌ

ଶ

ଷ
 

ݔ           ൌ െ
ଵ

ଶ
ݔ               ൌ

ଶ

ଷ
       

 

ݔሺݔ (3 െ 4ሻ 
ଶ

ሺ௫ିସሻ
 ሺݔ െ 4ሻ ൌ

ହ௫

ሺ௫ିସሻ
 ሺݔ െ 4ሻ െ 2 ሺݔ െ 4ሻ 

ݔሺ :ܦܥܮ  െ 4ሻ 

ݔ             െ 4 ് 0 

           4    4 

כ                 ݔ ് 4  כ

ଶݔ  െ ݔ4  20 ൌ ݔ5 െ ݔ2  8 

ଶݔ  െ ݔ4  20 ൌ ݔ3  8 

       െ 3ݔ െ 8   െ ݔ3 െ 8 

ଶݔ  െ ݔ7  12 ൌ 0 

 ሺݔ െ 4ሻሺݔ െ 3ሻ ൌ 0 

ݔ  െ 4 ൌ ݔ     0 െ 3 ൌ 0 

      4   4      3   3 

ݔ          ൌ ݔ            4 ൌ 3 

 

ݔሺݔ (5 െ 3ሻ 


ሺ௫ିଷሻ
ሺݔ െ 3ሻ ൌ

ଶ௫

ሺ௫ିଷሻ
 ሺݔ െ 3ሻ 

ܦܥܮ  ൌ ݔ െ 3 

ݔ  െ 3 ് 0 

     3    3 

כ       ݔ ് 3  כ

ଶݔ  െ ݔ3  6 ൌ  ݔ2

       െ2ݔ           െ  ݔ2

ଶݔ  െ ݔ5  6 ൌ 0 

 ሺݔ െ 2ሻሺݔ െ 3ሻ ൌ 0 

ݔ  െ 2 ൌ ݔ      0 െ 3 ൌ 0 

     2    2       3     3 

ݔ    ൌ ݔ              2 ൌ 3 
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7) 
ଶ௫

ଷ௫ିସ
 ሺ6ݔ െ 1ሻሺ3ݔ െ 4ሻ ൌ

ସ௫ାହ

௫ିଵ
 ሺ6ݔ െ 1ሻሺ3ݔ െ 4ሻ െ

ଷ

ଷ௫ିସ
 ሺ6ݔ െ 1ሻሺ3ݔ െ 4ሻ 

ܦܥܮ    ሺ6ݔ െ 1ሻሺ3ݔ െ 4ሻ 

ݔ6   െ 1 ് ݔ3    0 െ 4 ് 0 

        1    1        4    4 

          
௫


്

ଵ


            

ଷ௫

ଷ
്

ସ

ଷ
 

כ       ݔ ്
ଵ


כ כ ݔ ്

ସ

ଷ
 כ

ଶݔ12       െ ݔ2 ൌ ଶݔ12 െ ݔ16  ݔ15 െ 20 െ ݔ18  3 

ଶݔ12      െ ݔ2 ൌ ଶݔ12 െ ݔ19 െ 17 

 െ 12ݔଶ            െ  ଶݔ12

               െ2ݔ ൌ െ19ݔ െ 17 

 19ݔ     ݔ19

   
ଵ௫

ଵ
ൌ െ

ଵ

ଵ
 

ݔ       ൌ െ1 

 

9) 
ଷ

ଶିହ
 ሺ2ሻሺ2݉ െ 5ሻሺ3݉  1ሻ െ



ଷାଵ
ሺ2ሻሺ2݉ െ 5ሻሺ3݉  1ሻ ൌ

ଷ

ଶ
ሺ2ሻሺ2݉ െ 5ሻሺ3݉  1ሻ   

ሺ2ሻሺ2݉ :ܦܥܮ  െ 5ሻሺ3݉  1ሻ 

 2݉ െ 5 ് 0    3݉  1 ് 0 

         5   5         െ 1  െ 1 

          
ଶ

ଶ
്

ହ

ଶ
             

ଷ

ଷ
് െ

ଵ

ଷ
 

כ          ݔ ്
ହ

ଶ
כ  כ ݔ ് െ

ଵ

ଷ
 כ

    18݉ଶ  6݉ െ 28݉  70 ൌ 18݉ଶ െ 39݉ െ 15 

                18݉ଶ െ 22݉  70 ൌ 18݉ଶ െ 39݉ െ 15 

             െ18݉ଶ                          െ 18݉ଶ 

  െ22݉  70 ൌ െ39݉ െ 15 

  39݉               39݉ 

     17݉  70 ൌ െ15 

   െ70   െ 70 

    
ଵ

ଵ
ൌ

ି଼ହ

ଵ
 

       ݉ ൌ െ5 
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11) 
ସି௫

ଵି௫
 ሺ1 െ ሻሺ3ݔ െ ሻݔ ൌ

ଵଶ

ଷି௫
ሺ1 െ ሻሺ3ݔ െ    ሻݔ

ܦܥܮ    ሺ1 െ ሻሺ3ݔ െ  ሻݔ

 1 െ ݔ ് 0   3 െ ݔ ് 0 

     ݔ        ݔ   ݔ  ݔ

כ   1 ് ݔ כ  כ 3 ് ݔ  כ

 12 െ ݔ4 െ ݔ3  ଶݔ ൌ 12 െ  ݔ12

ଶݔ            െ ݔ7  12 ൌ 12 െ  ݔ12

 12ݔ െ 12   െ 12   ݔ12

ଶݔ                       ݔ5 ൌ 0 

ݔሺݔ        5ሻ ൌ 0 

ݔ  ൌ ݔ   0  5 ൌ 0 

      െ5   െ 5  
ݔ         ൌ െ5 

 

13) 


௬ିଷ
 ሺ2ሻሺݕ െ 3ሻሺݕ െ 4ሻ െ

ଵ

ଶ
ሺ2ሻሺݕ െ 3ሻሺݕ െ 4ሻ ൌ

௬ିଶ

௬ିସ
ሺ2ሻሺݕ െ 3ሻሺݕ െ 4ሻ   

ܦܥܮ    ሺ2ሻሺݕ െ 3ሻሺݕ െ 4ሻ 

ݕ  െ 3 ് ݕ      0 െ 4 ് 0 

     3     3       4    4 

ݕ*       ് 3 כ כ ݕ ് 4  כ

ݕ14  െ 56 െ ଶݕ  ݕ3  ݕ4 െ 12 ൌ ଶݕ2 െ ݕ6 െ ݕ4  12 

                             െݕଶ  ݕ21 െ 68 ൌ ଶݕ2 െ ݕ10  12 

  ݕଶ െ ݕ21  68     ଶݕ െ ݕ21  68 

    0 ൌ ଶݕ3 െ ݕ31  80 

    0 ൌ ሺ3ݕ െ 16ሻሺݕ െ 5ሻ 

ݕ3  െ 16 ൌ ݕ    0 െ 5 ൌ 0 

       16  16     5    5 

           
ଷ௬

ଷ
ൌ

ଵ

ଷ
ݕ        ൌ 5 

 

15) 
ଵ

௫ାଶ
 ሺݔ  2ሻሺݔ െ 2ሻ 

ଵ

ଶି௫
ሺݔ  2ሻሺݔ െ 2ሻ ൌ

ଷ௫ା଼

௫మିସ
 ሺݔ  2ሻሺݔ െ 2ሻ   

ݔ            െ 2                               ሺݔ െ 2ሻሺݔ  2ሻ 
ܦܥܮ    ሺݔ  2ሻሺݔ െ 2ሻ 

ݔ   2 ് ݔ   0 െ 2 ് 0 

     െ2  െ 2     2     2 

ݔ         ് െ2       ݔ ് 2 

ݔ  െ 2  ݔ  2 ൌ ݔ3  8 

ݔ2                       ൌ ݔ3  8 

     െ 3ݔ  െ  ݔ3

     െ
௫

ିଵ
ൌ

଼

ିଵ
 

ݔ          ൌ െ8 
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17) 
ሺ௫ାଵሻ

௫ିଵ
 ሺ6ሻሺݔ െ 1ሻሺݔ  1ሻ 

ି௫ାଵ

௫ାଵ
ሺ6ሻሺݔ െ 1ሻሺݔ  1ሻ ൌ

ହ


ሺ6ሻሺݔ െ 1ሻሺݔ  1ሻ   

ݔሺ6ሻሺ :ܦܥܮ   െ 1ሻሺݔ  1ሻ 

ݔ  െ 1 ് ݔ   0  1 ് 0 

     1    1    െ 1  െ 1 

כ       ݔ ് 1 כ כ ݔ ് െ1  כ

ଶݔ6    ݔ6  ݔ6  6 െ ଶݔ6  ݔ6  ݔ6 െ 6 ൌ ଶݔ5 െ 5 

ݔ24                   ൌ ଶݔ5 െ 5 

             െ24ݔ    െ  ݔ24

       0 ൌ ଶݔ5 െ ݔ24 െ 5 

       0 ൌ ሺ5ݔ  1ሻሺݔ െ 5ሻ 

ݔ5   1 ൌ ݔ     0 െ 5 ൌ 0 

                     െ1 െ 1        5    5 

         
ହ௫

ହ
ൌ

ିଵ

ହ
ݔ            ൌ 5 

ݔ           ൌ െ
ଵ

ହ
 

 

19) 
ଷ

ଶ௫ାଵ
 
ሺଶ௫ାଵሻሺଶ௫ିଵሻ

ଵ


ିଶ௫ିଵ

ଶ௫ିଵ

ሺଶ௫ାଵሻሺଶ௫ିଵሻ

ଵ
ൌ 1

ሺଶ௫ାଵሻሺଶ௫ିଵሻ

ଵ
െ

଼௫మ

ସ௫మିଵ

ሺଶ௫ାଵሻሺଶ௫ିଵሻ

ଵ
  

ܦܥܮ    ሺ2ݔ  1ሻሺ2ݔ െ 1ሻ  
ݔ2   1 ് ݔ2     0 െ 1 ് 0 

       െ 1  െ 1         1    1 

          
ଶ௫

ଶ
്

ିଵ

ଶ
           

ଶ௫

ଶ
്

ଵ

ଶ
 

ݔ *          ് െ
ଵ

ଶ
כ    כ ݔ ്

ଵ

ଶ
 כ

ݔ6  െ 3 െ ଶݔ4 െ ݔ2 െ ݔ2 െ 1 ൌ ଶݔ4 െ 1 െ  ଶݔ8

                          െ4ݔଶ  ݔ2 െ 4 ൌ െ4ݔଶ െ 1 

             4ݔଶ    4ݔଶ 

ݔ2               െ 4 ൌ െ1 

        4     4 

         
ଶ௫

ଶ
ൌ

ଷ

ଶ
 

ݔ            ൌ
ଷ

ଶ
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21) 
௫ିଶ

௫ାଷ
 ሺݔ  3ሻሺݔ െ 2ሻ െ

ଵ

௫ିଶ
 ሺݔ  3ሻሺݔ െ 2ሻ ൌ

ଵ

௫మା௫ି
ሺݔ  3ሻሺݔ െ 2ሻ  

                 ሺݔ െ 2ሻሺݔ  3ሻ 

ܦܥܮ    ሺݔ  3ሻሺݔ െ 2ሻ 

ݔ   3 ് ݔ     0 െ 2 ് 0 

     െ3    െ 3      2    2 

כ        ݔ ് െ3 כ כ ݔ ് 2  כ

ଶݔ  െ ݔ4  4 െ ݔ െ 3 ൌ 1 

ଶݔ             െ ݔ5  1 ൌ 1 

       െ1  െ 1 

ଶݔ             െ ݔ5 ൌ 0 

ݔሺݔ             െ 5ሻ ൌ 0 

ݔ  ൌ ݔ     0 െ 5 ൌ 0 

       5    5 

ݔ            ൌ 5 

 
                               5ሺݔ  4ሻ 

23) 
ଷ

௫ାଶ


௫ିଵ

௫ାହ
ൌ

ହ௫ାଶ

௫ାଶସ
  

        6ሺݔ  4ሻ 

 
ଷ

௫ାଶ
 ሺ6ሻሺݔ  2ሻሺݔ  5ሻ 

௫ିଵ

௫ାହ
ሺ6ሻሺݔ  2ሻሺݔ  5ሻ ൌ

ହ


ሺ6ሻሺݔ  2ሻሺݔ  5ሻ  

ܦܥܮ    ሺ6ሻሺݔ  2ሻሺݔ  5ሻ  
ݔ   2 ് ݔ     0  5 ് 0 

     െ2   െ 2     െ 5   െ 5 

ݔ*     ് െ2 כ כ ݔ ് െ5  כ

ݔ18   90  ଶݔ6  ݔ12 െ ݔ6 െ 12 ൌ ଶݔ5  ݔ25  ݔ10  50 

ଶݔ6                                    ݔ24  78 ൌ ଶݔ5  ݔ35  50 

     െ5ݔଶ െ ݔ35 െ 50 െ ଶݔ5 െ ݔ35 െ 50 

ଶݔ           െ ݔ11  28 ൌ 0 

          ሺݔ െ 7ሻሺݔ െ 4ሻ ൌ 0 

ݔ  െ 7 ൌ ݔ    0 െ 4 ൌ 0 

     7    7      4     4 

ݔ         ൌ ݔ            7 ൌ 4 
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25) 
௫

௫ିଵ
 ሺݔ  1ሻሺݔ െ 1ሻ െ

ଶ

௫ାଵ
 ሺݔ  1ሻሺݔ െ 1ሻ ൌ

ସ௫మ

௫మିଵ
ሺݔ  1ሻሺݔ െ 1ሻ  

    ሺݔ  1ሻሺݔ െ 1ሻ 

ܦܥܮ    ሺݔ  1ሻሺݔ െ 1ሻ 

ݔ     1 ് ݔ   0 െ 1 ് 0 

      െ1     െ 1     1  1 

כ         ݔ ് െ1 כ    כ ݔ ് 1* 

ଶݔ   ݔ െ ݔ2  2 ൌ  ଶݔ4

ଶݔ            െ ݔ  2 ൌ  ଶݔ4

       െݔଶ  ݔ െ 2  െ ଶݔ  ݔ െ 2 

  0 ൌ ଶݔ3  ݔ െ  ݔ

  0 ൌ ሺ3ݔ െ 2ሻሺݔ  1ሻ 

ݔ3  െ 2 ൌ ݔ   0  1 ൌ 0 

       2  2      െ 1  െ 1 

         
ଷ௫

ଷ
ൌ

ଶ

ଷ
ݔ            ൌ െ1 

ݔ            ൌ
ଶ

ଷ
 

 

27) 
ଶ௫

௫ାଵ
 ሺݔ  1ሻሺݔ  5ሻ െ

ଷ

௫ାହ
 ሺݔ  1ሻሺݔ  5ሻ ൌ

ି଼௫మ

௫మା௫ାହ
ሺݔ  1ሻሺݔ  5ሻ  

       ሺݔ  1ሻሺݔ  5ሻ 

ܦܥܮ    ሺݔ  1ሻሺݔ  5ሻ 

ݔ    1 ് ݔ     0  5 ് 0 

      െ1  െ 1       െ 5   െ 5 

כ        ݔ ് െ1 כ כ ݔ ് െ5  כ

ଶݔ2   ݔ10 െ ݔ3 െ 3 ൌ െ8ݔଶ 

ଶݔ2                ݔ7 െ 3 ൌ െ8ݔଶ 

           8ݔଶ                         ଶݔ8

ଶݔ10             ݔ7 െ 3 ൌ 0 

      ሺ10ݔ െ 3ሻሺݔ  1ሻ ൌ 0 

ݔ10     െ 3 ൌ ݔ    0  1 ൌ 0 

            3   3      െ 1    െ 1 

               
ଵ௫

ଵ
ൌ

ଷ

ଵ
ݔ       ൌ െ1 

ݔ                  ൌ
ଷ

ଵ
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29) 
௫ିହ

௫ିଽ
 ሺݔ െ 9ሻሺݔ െ 3ሻ 

௫ାଷ

௫ିଷ
ሺݔ െ 9ሻሺݔ െ 3ሻ ൌ

ିସ௫మ

௫మିଵଶ௫ାଶ
 ሺݔ െ 9ሻሺݔ െ 3ሻ   

                            ሺݔ െ 9ሻሺݔ െ 3ሻ   

ܦܥܮ    ሺݔ െ 9ሻሺݔ െ 3ሻ  

ݔ  െ 9 ് ݔ   0 െ 3 ് 0 

     9   9      3     3 

כ       ݔ ് 9 כ כ ݔ ് 3  כ

ଶݔ  െ ݔ3 െ ݔ5  15  ଶݔ െ ݔ9  ݔ3 െ 27 ൌ െ4ݔଶ 

ଶݔ2                                                െ ݔ14 െ 12 ൌ െ4ݔଶ 

   4ݔଶ            4ݔଶ 

ଶݔ6       െ ݔ14 െ 12 ൌ 0 

     2ሺ3ݔଶ െ ݔ7 െ 6ሻ ൌ 0 

    2ሺ3ݔ  2ሻሺݔ െ 3ሻ ൌ 0 

ݔ3    2 ൌ ݔ    0 െ 3 ൌ 0 

         െ2  െ 2      3   3  

         
ଷ௫

ଷ
ൌ

ିଶ

ଷ
ݔ            ൌ 3 

ݔ           ൌ െ
ଶ

ଷ
 

 

31) 
௫ିଷ

௫ି
 ሺݔ െ 6ሻሺݔ  3ሻ 

௫ାହ

௫ାଷ
ሺݔ െ 6ሻሺݔ  3ሻ ൌ

ିଶ௫మ

௫మିଷ௫ିଵ଼
 ሺݔ െ 6ሻሺݔ  3ሻ  

      ሺݔ െ 6ሻሺݔ  3ሻ 

ܦܥܮ    ሺݔ െ 6ሻሺݔ  3ሻ 

ݔ  െ 6 ് ݔ  0  3 ് 0 

     6   6   െ 3    െ 3 

ݔ*         ് 6 כ    כ ݔ ് െ3  כ

ଶݔ  െ 9  ଶݔ െ ݔ6  ݔ5 െ 30 ൌ െ2ݔଶ 

ଶݔ2                              െ ݔ െ 90 ൌ െ2ݔଶ 

                          2ݔଶ    2ݔଶ 

ଶݔ4                 െ ݔ െ 90 ൌ 0 

  ሺ4ݔ െ 13ሻሺݔ  3ሻ ൌ 0 

ݔ4  െ 13 ൌ ݔ     0  3 ൌ 0 

       13    13     െ 3   െ 3 

          
ସ௫

ସ
ൌ

ଵଷ

ସ
ݔ             ൌ െ3 

ݔ             ൌ
ଵଷ

ସ
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33) 
ସ௫ାଵ

௫ାଷ
 ሺݔ  3ሻሺݔ െ 1ሻ 

ହ௫ିଷ

௫ିଵ
ሺݔ  3ሻሺݔ െ 1ሻ ൌ

଼௫మ

௫మାଶ௫ିଷ
ሺݔ  3ሻሺݔ െ 1ሻ 

         ሺݔ  3ሻሺݔ െ 1ሻ 

ܦܥܮ    ሺݔ  3ሻሺݔ െ 1ሻ 

ݔ   3 ് ݔ     0 െ 1 ് 0 

     െ3  െ 3      1   1 

כ        ݔ ് െ3 כ כ ݔ ് 1  כ

ଶݔ4  െ ݔ4  ݔ െ 1  ଶݔ5  ݔ15 െ ݔ3 െ 9 ൌ  ଶݔ8

ଶݔ9       ݔ9 െ 10 ൌ  ଶݔ8

  െ8ݔଶ       െ8ݔଶ 

ଶݔ         ݔ9 െ 10 ൌ 0 

      ሺݔ  10ሻሺݔ െ 1ሻ ൌ 0 

ݔ   10 ൌ ݔ     0 െ 1 ൌ 0 

      െ10 െ 10      1   1 

ݔ         ൌ െ10        ݔ ൌ 1 

7.8

   ݀ݕ ݐ ݅݉ 7 (1

 ቀ


ଵ
ቁ ቀହଶ଼௧

ଵ
ቁ ቀ ଵ ௬ௗ

ሺଷ௧ሻ
ቁ ൌ

ଷଽ௬ௗ

ଷ
ൌ  ݀ݕ 12,320

 

 ݃ ݐ ݃݉ 11.2 (3

 ቀ
ଵଵ.ଶ 

ଵ
ቁ ቀ ଵ 

ଵ 
ቁ ൌ

ଵଵ.ଶଽ

ଵ
ൌ 0.0112 ݃ 

 

 ݅݉ ݐ ݉݉ 9,800,000 (5

 ቀ
ଽ,଼, 

ଵ
ቁ ቀ ଵ 

ଵ 
ቁ ቀଷ.ଶଽ ௧

ଵ 
ቁ ቀ ଵ 

ହଶ଼ ௧
ቁ ൌ

ଷଶ,ଵସସ, 

ହଶ଼
ൌ 6.088 ݉݅ 

 

7) 435,000 ݉ଶ ݐ ݇݉ଶ 

 ቀ
ସଷହ,మ

ଵ
ቁ ቀ ଵ

ଵ, 
ቁ

ଶ
 

 ቀ
ସଷହ,మ

ଵ
ቁ ቀ ଵమ

ଵ,,మቁ ൌ
ସଷହ, మ

ଵ,,
ൌ 0.435 ݇݉ଶ 

 

9) 0.0065 ݇݉ଷݐ ݉ଷ  

 ቀ
.ହయ

ଵ
ቁ ቀଵ


ቁ

ଷ
 

  ቀ
.ହయ

ଵ
ቁ ቀ

൫ଵ,,,య൯

య ቁ ൌ 6,500,000 ݉ଷ 

 

11) 5,500 ܿ݉ଷ݀ݕ ݐଷ  

 ቀ
ହ,ହయ

ଵ
ቁ ቀ ଵ

ଶ.ହସ
ቁ

ଷ
ቀ ଵ௬ௗ

ଷ
ቁ

ଷ
 

 ቀ
ହ,ହయ

ଵ
ቁ ቀ ଵయ

ଵ.ଷ଼ସయቁ ቀ ଵ௬ௗయ

ସହయቁ ൌ
ହ,ହ ௬ௗయ

ସହହସ.଼ହ଼
ൌ  ଷ݀ݕ 0.00719

 



128 
 

/݀ݕ 185 (13 min   ݎ݄/݊݅݉ ݐ

 ቀ
ଵ଼ହ௬ௗ

୫୧୬
ቁ ቀଷ௧

ଵ௬ௗ
ቁ ቀ ଵ

ହଶ଼௧
ቁ ቀ

ଵ
ቁ ൌ

ଷଷଷ

ହଶ଼
ൌ  ݎ݄/݅݉ 6.307

 

  ܿ݁ݏ/݉ ݐ ݎ݄/݅݉ 248 (15

 ቀ
ଶସ଼


ቁ ቀଵ.ଵ

ଵ
ቁ ቀଵ

ଵ
ቁ ቀ ଵ

ଷ ୱୣୡ
ቁ ൌ

ଷଽଽ.ଶ଼

ଷ ୱୣୡ
ൌ  ܿ݁ݏ/݉ 110.9

 

17) 7.5
்

௬ௗమ    ଶ݊݅/ݏܾ݈ ݐ 

 ቀ
.ହ்

௬ௗమ ቁ ቀଶ௦

ଵ்
ቁ ቀ ଵ௬ௗ

ଷ
ቁ

ଶ
 

 ቀ
.ହ்

௬ௗమ ቁ ቀଶ௦

ଵ்
ቁ ቀ ଵ௬ௗమ

ଵଶଽమቁ ൌ
ଵହ௦

ଵଶଽమ ൌ  ଶ݊݅/ݏܾ݈ 11.57

 

19) On a recent trip, Jan traveled 260 miles using 8 gallons of gas. How many miles per 1-gallon did 

she travel? How many yards per 1-ounce? 

 
ଶ

଼
ൌ 32.5 ݉݅/݈݃ܽ 

 ቀ
ଷଶ.ହ


ቁ ቀହଶ଼௧

ଵ
ቁ ቀଵ௬ௗ

ଷ௧
ቁ ቀଵ

ସ௧
ቁ ቀଵ௧

ଶ௧
ቁ ቀଵ௧

ଶ
ቁ ቀ ଵ

଼௭
ቁ ൌ

ଵଵ,௬ௗ

ଷ଼ସ௭
ൌ  ݖ/݀ݕ 446.875

 

21) A certain laser printer can print 12 pages per minute. Determine this printer’s output in pages per 

day, and reams per month. (1 ream = 5000 pages)  

 ቀ
ଵଶ

ଵ ୫୧୬
ቁ ቀ

ଵ
ቁ ቀଶସ

ଵௗ௬
ቁ ൌ      ݕܽ݀/݃ 17280

 ቀ
ଵଶ଼

ௗ௬
ቁ ቀଷௗ௬


ቁ ቀ ଵ

ହ
ቁ ൌ

ହଵ଼ସ௦

ହ௧௦
ൌ  ݄ݐ݊݉/ݏ݉ܽ݁ݎ 103.68

 

23) Blood sugar levels are measured in miligrams of gluclose per deciliter of blood volume. If a 

person’s blood sugar level measured 128 mg/dL, how much is this in grams per liter?  

 ቀ
ଵଶ଼

ௗ
ቁ ቀ ଵ

ଵ
ቁ ቀଵௗ

ଵ
ቁ ൌ

ଵଶ଼

ଵ
ൌ  ܮ/݃ 1.28

 

 

25) A car travels 14 miles in 15 minutes. How fast is it going in miles per hour? in meters per second?  

 ቀ
ଵସ

ଵହ ୫୧୬
ቁ ቀ

ଵ
ቁ ൌ

଼ସ

ଵହ
ൌ  ݎ݄/݅݉ 56

 ቀ
ଵସ

ଵହ ୫୧୬
ቁ ቀଵ.ଵ

ଵ
ቁ ቀଵ

ଵ
ቁ ቀ ଵ

 ୱୣୡ
ቁ ൌ

ଶଶହସ

ଽ ௦
ൌ  ܿ݁ݏ/݉ 25.04
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27) A local zoning ordinance says that a house’s “footprint” (area of its ground floor) cannot occupy 

more than 
ଵ

ସ
 of the lot it is built on. Suppose you own a 

ଵ

ଷ
 acre lot, what is the maximum allowed 

footprint for your house in square feet? in square inches? (1 acre = 43560 ݂ݐଶ)  

 ቀ
ଵ

ଷ
ቁ ቀସଷହ௧మ

ଵ
ቁ ቀଵ

ସ
ቁ ൌ

ସଷହ௧మ

ଵଶ
ൌ  ଶݐ݂ 3,630

 ቀ
ଷଷ௧మ

ଵ
ቁ ቀଵଶ

ଵ௧
ቁ

ଶ
 

 ቀ
ଷଷ௧మ

ଵ
ቁ ቀଵସସమ

ଵ௧మ ቁ ൌ 522,720 ݅݊ଶ 

 

29) In April 1996, the Department of the Interior released a “spike flood” from the Glen Canyon Dam 

on the Colorado River. Its purpose was to restore the river and the habitants along its bank. The 

release from the dam lasted a week at a rate of 25,800 cubic feet of water per second. About how 

much water was released during the 1-week flood  

ቀଶହ,଼௧య

ଵ ୱୣୡ
ቁ ቀଷ௦

ଵ
ቁ ቀଶସ

ଵௗ௬
ቁ ቀௗ௬

ଵ௪
ቁ ൌ       ݇݁݁ݓ/ଷݐ݂ 15,603,840,000
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8.1 

 245√ݎ (1

 √5 · 7ଶ 

 7 √5 

 

4) √36 

 √2ଶ · 3ଶ 

 2· 3 

   6 

 

5) √12 

 √2ଶ · 3 

 2√3 

 

7) 3√12 

3√2ଶ · 3 

 3 · 2√3 

 6√3 

 

9) 6√128 

6 √2 

6 · 2ଷ √2 

6 · 8√2 

48√2 

 

11) െ8√392 

 െ8√7ଶ · 2ଷ 

 െ8 · 7 · 2√2 

 െ112√2 

 

13) √192݊ 

 √2 · 3݊ 

 2ଷ √3݊ 

 8√3݊ 

 

 ଶݒ196√ (15

 √2ଶ · 7ଶݒଶ 

 2 · 7 ·  ݒ

  ݒ14 

 ଶݔ252√ (17

 √2ଶ · 3ଶ ·  ଶݔ7

 2 ·  7√ݔ3

 7√ݔ6 

 

19) െ√100݇ସ 

 െ√2ଶ · 5ଶ݇ସ 

 െ 2 · 5 · ݇ଶ 

 െ10݇ଶ 

 

21) െ7√64ݔସ 

 െ7√2ݔସ 

 െ7 · 2ଷݔଶ 

 െ7 ·  ଶݔ8

 െ56ݔଶ 

 

23) െ5√36݉ 

  െ5√2ଶ · 3ଶ݉ 

  െ5 · 2 · 3√݉ 

  െ30√݉ 

 

25) ඥ45ݔଶݕଶ 

 ඥ3ଶ · 5 ·  ଶݕଶݔ

 5√ݕݔ3 

 

27) ඥ16ݔଷݕଷ 

 ඥ2ସݔଷݕଷ 

 2ଶݕݔඥݕݔ 

  ݕݔඥݕݔ4 

 

29) ඥ320ݔସݕସ 

 ඥ2 ·  ସݕସݔ5

 2ଷݔଶݕଶ√5 

 ଶ√5ݕଶݔ8 

 

 

 

 

31) 6ඥ80ݕݔଶ 

 6ඥ2ସ ·  ଶݕݔ5

 6 · 2ଶݔ5√ݕ 

 6 ·  ݔ5√ݕ4

 ݔ5√ݕ24 

 

33) 5ඥ245ݔଶݕଷ 

 5ඥ5 · 7ଶݔଶݕଷ 

 5 ·  ݕඥ5ݕݔ7

 ݕඥ5ݕݔ35 

 

35) െ2√180ݑଷݒ 

 െ2√2ଶ · 3ଶ ·  ݒଷݑ5

 െ2 · 2 ·  ݒݑ5√ݑ3

 െ12ݒݑ5√ݑ 

 

37) െ8ඥ180ݔସݕଶݖସ 

 

െ8ඥ2ଶ · 3ଶ ·  ସݖଶݕସݔ5

 െ8 · 2 ·  ଶ√5ݖݕଶݔ3

 െ48ݔଶݖݕଶ√5 

 

39) 2ඥ80݄݆ସ݇ 

 2ඥ2ସ · 5݄݆ସ݇ 

 2 · 2ଶ݆ଶ√5݄݇ 

 2 · 4݆ଶ√5݄݇ 

 8݆ଶ√5݄݇ 

 

41) െ4ඥ54݉݊ଶ 

 െ4ඥ2 · 3ଶ݉݊ଶ 

 െ4 · 2√3 · 3݉݊ 

 െ1260݊√ 
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8.2 

1) √625య
 

 √5ସయ
 

 5√5య
 

 

ݎ (3 √750య
 

  √2 · 3 · 5ଷయ
 

  5√2 · 3య
 

  5√6య
 

 

5) √875య
 

 √5ଷ · 7
య

 

 5√7య
 

 

7) െ4√96ర
 

 െ4√2ହ · 3
ర

 

 െ4 · 2√2 · 3ర
 

 െ8√6ర
 

 

9) 6√112ర
 

 6√2ସ · 7ర
 

 6 · 2√7ర
 

 12√7ర
 

 

11) െ√112ర
 

 െ√2ସ · 7ర
 

 െ2√7ర
  

 

ݎ (13 √648ܽଶర
 

  √2ଷ · 3ସܽଶర
 

 3√2ଷܽଶర
 

 3√8ܽଶర
 

 

15) √224݊ଷఱ
 

 √2ହ · 7݊ଷఱ
 

 2√7݊ଷఱ
 

 

 

 

ݎ (17 ඥ224ହఱ
 

 ඥ2ହ · ହఱ7
 

2  √7ఱ
 

 

19) െ3√896ݎళ
 

 െ3√2 · ళݎ7
 

 െ3 · ళݎ7√2
 

 െ6√7ݎళ
 

 

ݎ (21 െ 2√െ48ݒయ
 

 െ2√െ1ଷ · 2ସ · యݒ3
 

 െ2 · െ1 · ଶݒ2 √2 · యݒ3
 

ଶݒ4  యݒ6√
 

 

23) െ7√320݊య
 

 െ7√2 · 5݊య
 

 െ7 · 2ଶ݊ଶ √5య
 

 െ7 · 4݊ଶ √5య
 

 െ28݊ଶ √5య
 

 

25) ඥെ135ݔହݕଷయ
 

 ඥെ1ଷ · 3ଷ · ଷయݕହݔ5
 

 െ1 · ݕݔ3 ଶయݔ5√
 

 െ3ݕݔ ଶయݔ5√
 

 

27) ඥെ32ݔସݕସయ
 

 ඥെ1ଷ · 2ହݔସݕସయ
 

 െ1 · యݕݔඥ2ଶ ݕݔ2
 

 െ2ݕݔ ඥ4ݕݔయ  

 

ݎ (29 ඥ256ݔସݕయ
 

 ඥ2଼ݔସݕయ
 

 2ଶݕݔଶ √2ଶݔ
య

 

యݔଶ √4ݕݔ4 
 

 

 

 

31) 7ඥെ81ݔଷݕయ
 

 7ඥെ1ଷ · 3ସݔଷݕయ
 

 7 · െ1 · ଶݕݔ3 ඥ3ݕయ  

 െ21ݕݔଶ ඥ3ݕయ  

 

య଼ݒଶݑ375√2 (33
 

 2√3 · 5ଷݑଶ଼ݒయ
 

 2 · ଶݒ5 ଶయݒଶݑ3√
 

ଶݒ10  ଶయݒଶݑ3√
 

 

35) െ3√192ܾܽଶ 
య

 

 െ3√2 · 3ܾܽଶయ
 

 െ3 · 2ଶ √3ܾܽଶయ
 

 െ3 · 4 √3ܾܽଶయ
 

 െ12 √3ܾܽଶయ
 

 

37) 6ඥെ54଼݉݊ଷయ
 

 

6ඥെ1ଷ · 2 · 3ଷ଼݉݊ଷయ
 

 

6 · െ1 ·

3݉ଶ݊ଶ ඥ2݉ଶయ
 

 െ18݉ଶ݊ଶ ඥ2݉ଶయ
 

 

39) 6ඥ648ݔହݕݖଶర
 

 6ඥ2ଷ · 3ସݔହݕݖଶర
 

 6 · ݕݔ3 ඥ2ଷݕݔଷݖଶర
 

ଶరݖଷݕݔඥ8 ݕݔ18 
 

 

41) 7ඥ128଼଼݄݆݇ర
 

 7ඥ2଼଼݄݆݇ర
 

 7 · 2݄݆ଶ݇ଶ √2ଷ݄ଶర
 

 14݄݆ଶ݇ଶ √8݄ଶర
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8.3 

1) 2√5  2√5  2√5 

 6√5 

 

3) െ3√2  3√5  3√5 

 െ3√2  6√5 

 

6) െ2√6 െ 2√6 െ √6 

 െ5√6 

 

8) 3√6  3√5  2√5 

 3√6  5√5 

 

10) 2√2 െ 3√18 െ √2 

 2√2 െ 3√3ଶ · 2 െ √2 

 2√2 െ 3 · 3√2 െ √2 

 2√2 െ 9√2 െ √2 

 െ8√2 

 

12) െ3√6 െ √12  3√3 

 െ3√6 െ √2ଶ · 3  3√3 

 െ3√6 െ 2√3  3√3 

 െ3√6  √3 

 

14) 3√2  2√8 െ 3√18 

 3√2  2√2ଷ െ 3√2 · 3ଶ 

 3√2  2 · 2√2 െ 3 · 3√2 

 3√2  4√2 െ 9√2 

 െ2√2 

 

16) 3√18 െ √2 െ 3√2 

 3√2 · 3ଶ െ √2 െ 3√2 

 3 · 3√2 െ √2 െ 3√2 

 9√2 െ 2√2 െ 3√2 

 5√2 

 

19) െ3√6 െ 3√6 െ √3  3√6 

 െ3√6 െ √3 

 

20) െ2√18 െ 3√8 െ √20  2√20 

 െ2√2 · 3ଶ െ 3√2ଷ െ √2ଶ · 5  2√2ଶ · 5 

 െ2 · 3√2 െ 3 · 2√2 െ 2√5  2 · 2√5 

 െ6√2 െ 6√2 െ 2√5  4√5 

 െ12√2 െ 2√5 

 

21) െ2√24 െ 2√6  2√6  2√20 

 െ2√2ଷ · 3 െ 2√6  2√6  2√2ଶ · 5 

 െ2 · 2√2 · 3 െ 2√6  2√6  2 · 2√5 

 െ4√6 െ 2√6  2√6  4√5 

 െ4√6  4√5 

 

23) 3√24 െ 3√27  2√6  2√8 

 3√2ଷ · 3 െ 3√3ଷ  2√6  2√2ଷ 

 3 · 2√2 · 3 െ 3 · 3√3  2√6  2 · 2√2 

 6√6 െ 9√3  2√6  4√2 

 8√6 െ 9√3  4√2 

 

25) െ2√16య  2√16య  2√2య    

 െ2 ඥ243
 2ඥ243

 2√23
 

 െ2 · 2 √23  2 · 2√23  2√23
 

 െ4 √23  4√23  2√23
 

 2 √23
 

 

27) 2√243ర െ 2√253ర െ √3ర
 

 2√3ହర െ 2√3ହర െ √3ర
 

 2 · 3 √34 െ 2 · 3√34 െ √34
 

 6 √34 െ 6√34 െ √34
 

 െ √34
 

 

29) 3√2ర െ 2√2ర െ √243ర   

 3 √24 െ 2√24 െ ඥ354
 

 3 √24 െ 2√24 െ 3√34
 

 √2ర െ 3√3ర
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31) െ√324ర  3√324ర െ 3√4ర
 

 െ ඥ354
 3ඥ354

െ 3√44
 

 െ3 √34  3 · 3√34 െ 3√44
 

 െ3 √34  9√34 െ 3√44
 

 6 √34 െ 3√44
 

 

33) 2√2ర  2√3ర  3√64ర െ √3ర
 

 2 √24  2 √34  3ඥ264
െ √34

 

 2 √24  2√34  3 · 2ඥ224
െ √34

 

 2 √24  2√34  6√44 െ √34
 

2 √24  √34  6√44
  

 

35) െ3√6ఱ െ √64ఱ  2√192ఱ െ 2√64ఱ   

 െ3 √65 െ ඥ265
 2ඥ26 · 3

5
െ 2ඥ265

 

 െ3 √65 െ 2√25  2 · 2√2 · 35 െ 2 · 2√25
 

 െ3 √65 െ 2√25  4√65 െ 4√25
 

 √6ఱ െ 6√2ఱ
 

 

 

37) 2√160ఱ െ 2√192ఱ െ √160ఱ െ √െ160ఱ
 

 2 ඥ25 · 5
5

െ 2ඥ26 · 3
5

െ ඥ25 · 5
5

െ ඥെ15 · 25 · 5
5

 

 2 · 2 √55 െ 2 · 2√2 · 35 െ 2√55 െ ሺെ1ሻ · 2√55
 

 4 √55 െ 4√65 െ 2√55  2√55
 

 4 √55 െ 4√65
 

 

39) െ√256ల െ 2√4ల െ 3√320ల െ 2√128ల   

 െ ඥ286
െ 2√46 െ 3ඥ26 · 5

6
െ 2ඥ276

 

 െ2 ඥ226
െ 2√46 െ 3 · 2√56 െ 2 · 2√26

 

 െ2 √46 െ 2√46 െ 6√56 െ 4√26
 

 െ4 √46 െ 6√56 െ 4√26
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8.4 

2) 3√5 · െ4√16 

 െ12√80 

 െ12√2ସ · 5 

 െ12 · 2ଶ√5 

 െ12 · 4√5 

 െ48√5 

 

5) √12݉√15݉   

 √180݉ଶ 

 √2ଶ · 3ଶ · 5݉ଶ 

 2 · 3݉√5 

 6݉√5 

 

ଷయݔ4√ (7
ସ యݔ2√

 

యݔ8√ 
 

 √2ଷݔయ
 

ଶݔ2  యݔ√
 

 

9) √6ሺ√2  2ሻ 

 √12  2√6 

 √2ଶ · 3  2√6 

 2√3  2√6 

 

11) െ5√15ሺ3√3  2ሻ 

 െ15√45 െ 10√15 

 െ15√3ଶ · 5 െ 10√15 

 െ15 · 3√5 െ 10√15 

 െ45√5 െ 10√15 

 

13) 5√10ሺ5݊  √2ሻ 

 25݊√10  5√20 

 25݊√10  5√2ଶ  5 

 25݊√10  5 · 2√5 

 25݊√10  10√5 

 

 

 

 

15) ሺ2  2√2ሻሺെ3  √2ሻ 

 െ6  2√2 െ 6√2  2√4 

 െ6  2√2 െ 6√2  2√2ଶ 

 െ6  2√2 െ 6√2  2 · 2 

 െ6  2√2 െ 6√2  4 

 െ2 െ 4√2 

 

17) ሺ√5 െ 5ሻሺ2√5 െ 1ሻ 

 2√25 െ √5 െ 10√5  5 

 2√5ଶ െ √5 െ 10√5  5 

 2 · 5 െ √5 െ 10√5  5 

 10 െ √5 െ 10√5  5 

 15 െ 11√5 

 

20) ሺ√2ܽ  2√3ܽሻሺ3√2ܽ  √5ܽሻ 

 3√4ܽଶ  √10ܽଶ  6√6ܽଶ  2√15ܽଶ 

 3√2ଶܽଶ  √10ܽଶ  6√6ܽଶ  2√15ܽଶ 

 3 · 2ܽ  ܽ√10  6ܽ√6  2ܽ√15 

 6ܽ  ܽ√10  6ܽ√6  2ܽ√15 

 

21) ሺെ5 െ 4√3ሻሺെ3 െ 4√3ሻ 

 15  20√3  12√3  16√9 

 15  20√3  12√3  16√3ଶ 

 15  20√3  12√3  16 · 3 

 15  20√3  12√3  48 

 63  32√3 

 

21) √ଵଶ

ହ√ଵ
ൌ √ଷ

ହ√ଶହ
ൌ √ଷ

ହ√ହమ ൌ √ଷ

ହ·ହ
ൌ √ଷ

ଶହ
  

 

23) √ହ

ସ√ଵଶହ
ൌ

ଵ

ସ√ଶହ
ൌ

ଵ

ସ√ହమ ൌ
ଵ

ସ·ହ
ൌ

ଵ

ଶ
 

 

25) √ଵ

√
ൌ √ହ

√ଷ
 ቀ√ଷ

√ଷ
ቁ ൌ √ଵହ

ଷ
 

 

27) 
ଶ√ସ

ଷ√ଷ
 ቀ√ଷ

√ଷ
ቁ ൌ

ଶ√ଵଶ

ଷ·ଷ
ൌ

ଶ√ଶమ·ଷ

ଽ
ൌ

ଶ·ଶ√ଷ

ଽ
ൌ

ସ√ଷ

ଽ
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29) 
ହ௫మ

ସඥଷ௫య௬య
ൌ

ହ௫మ

ସ௫௬ඥଷ௫௬
ൌ

ହ௫

ସ௬ඥଷ௫௬
 ൬

ඥଷ௫௬

ඥଷ௫௬
൰ ൌ

ହ௫ඥଷ௫௬

ସ௬ · ଷ௫௬
ൌ

ହ௫ඥଷ௫௬

ଵଶ௫௬మ  

 

31) 
ඥଶమ

ඥଷ
ൌ

ඥଶ

√ଷ
 ቀ√ଷ

√ଷ
ቁ ൌ

ඥ

ଷ
 

 

33) 
ଷ √ଵయ

ହ √ଶయ ൌ ଷ √ଵయ

ହ √ଷమయ ൌ ଷ √ଵయ

ହ·ଷ
ൌ ଷ √ଵయ

ଵହ
ൌ √ଵయ

ହ
 

 

35) 
√ହయ

ସ √ସయ ൌ √ହయ

ସ √ଶమయ ൬ √ଶయ

√ଶయ ൰ ൌ ଷ √ଵయ

ସ·ଶ
ൌ ଷ √ଵయ

଼
   

 

37) 
ହ √ହరర

√଼మర ൌ ହ √ହమర

√଼ర ൌ ହ √ହమర

√ଶయర  ൬ √ଶర

√ଶర ൰ ൌ ହ √ଵర

ଶ
 

 

 
8.5 

1) 
ସାଶ√ଷ

√ଽ
ൌ

ସାଶ√ଷ

ଷ
 

 

3) 
ସାଶ√ଷ

ହ√ସ
ൌ

ସାଶ√ଷ

ହ·ଶ
ൌ

ସାଶ√ଷ

ଵ
ൌ

ଶ൫ଶା√ଷ൯

ଵ
ൌ

ଶା√ଷ

ହ
  

 

5) 
ଶିହ√ହ

ସ√ଵଷ
 ቀ√ଵଷ

√ଵଷ
ቁ ൌ

ଶ√ଵଷିହ√ହ

ସ·ଵଷ
ൌ

ଶ√ଵଷିହ√ହ

ହଶ
 

 

7) 
√ଶିଷ√ଷ

√ଷ
 ቀ√ଷ

√ଷ
ቁ ൌ √ିଷ√ଽ

ଷ
ൌ √ିଷ·ଷ

ଷ
ൌ √ିଽ

ଷ
 

 

9) 
ଶାଷඥହర

ହඥ202
ൌ

ଶାଷඥ54

5ඥ22·52
ൌ

ଶାଷమ√5

5√2·5
ൌ

ଶାଷమ√5

5√10
ቀ√5

√5
ቁ ൌ

ଶ√5ାଷమ√25

ሺ5ሻ10
ൌ

ଶ√5ାଷమ·ହ

50
ൌ

ଶ√5ାଵହమ

50
ൌ

ሺଶ√5ାଵହሻ

50
ൌ

ଶ√5ାଵହ

50
  

 

11)   

√ଷమିସ√ଶర

ହ√ଵଶర ൌ
√ଷమିସ√ଶర

ହ√ଶమ·ଷర ൌ
√ଷିସమ√ଶ

ଶ·ହమ√ଷ
ൌ

√ଷିସమ√ଶ

ଵమ√ଷ
ቀ√ଷ

√ଷ
ቁ ൌ  

√ଽିସమ√

ଵమ·ଷ
ൌ

ଷିସమ√

ଷమ ൌ
ሺଷିସ√ሻ

ଷమ ൌ
ଷିସ√

ଷ
 

 

13)  
ହ

ଷ√ହା√ଶ
 ቀ

ଷ√ହାଶ

ଷ√ହାଶ
ቁ ൌ

ଵହ√ହିହ√ଶ

ଽ·ହିଶ
ൌ

ଵହ√ହିହ√ଶ

ସହିଶ
ൌ

ଵହ√ହିହ√ଶ

ସଷ
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15)  
ଶ

ହା√ଶ
 ቀ

ହି√ଶ

ହି√ଶ
ቁ ൌ

ଵିଶ√ଶ

ଶହିଶ
ൌ

ଵିଶ√ଶ

ଶଷ
 

  

17)  
ଷ

ସିଷ√ଷ
 ቀ

ସାଷ√ଷ

ସାଷ√ଷ
ቁ ൌ

ଵଶାଽ√ଷ

ଵିଽ·ଷ
ൌ

ଵଶାଽ√ଷ

ଵିଶ
ൌ

ଵଶାଽ√ଷ

ିଵଵ
 

 

19)  
ସ

ଷା√ହ
 ቀ

ଷି√ହ

ଷି√ହ
ቁ ൌ

ଵଶିସ√ହ

ଽିହ
ൌ

ଵଶିସ√ହ

ସ
ൌ

ସሺଷି√ହሻ

ସ
 ൌ 3 െ √5 

 

21) 
ିସ

ସିସ√ଶ
 ቀ

ସାସ√ଶ

ସାସ√ଶ
ቁ ൌ

ିଵିଵ√ଶ

ଵିଵ·ଶ
ൌ

ିଵିଵ√ଶ

ଵିଷଶ
ൌ

ିଵିଵ√ଶ

ିଵ
ൌ

ିଵሺଵା√ଶሻ

ିଵ
ൌ 1  √2 

 

23) 
ହ

ඥ݊4െ5
ൌ

ହ

݊2െ5
 

 

25) 
ସ

ଷିହඥర
ൌ

ସ

ଷିହమ 

 

27)  
ସ

ହା√ହ௫మ ൌ
ସ

ହା௫√ହ
 ቀ

ହି௫√ହ

ହି௫√ହ
ቁ ൌ

ଶିସ௫√ହ

ଶହାହ௫మ  

 

29)  
ହ

ଶା√ହయ ൌ
ହ

ଶା√ହ
 ቀ

ଶି√ହ

ଶି√ହ
ቁ ൌ

ଵିହ√ହ

ସିమሺହሻ
ൌ

ଵିହ√ହ

ସିହయ  

 

31)  
ହ

ିହ௩ିଷ√௩
 ቀ

ିହ௩ାଷ√௩

ିହ௩ାଷ√௩
ቁ ൌ

ିଶହ௩ାଵହ√௩

ଶହ௩మିଽ௩
  

 

33)  
ସ√ଶାଷ

ଷ√ଶା√ଷ
 ቀ

ଷ√ଶି√ଷ

ଷ√ଶି√ଷ
ቁ ൌ

ଵଶ√ସିସ√ାଽ√ଶିଷ√ଷ

ଽ·ଶିଷ
ൌ

ଵଶ·ଶିସ√ାଽ√ଶିଷ√ଷ

ଵ଼ିଷ
ൌ

ଶସିସ√ାଽ√ଶିଷ√ଷ

ଵହ
 

 

35)  
ଶି√ହ

ିଷା√ହ
 ቀ

ିଷି√ହ

ିଷି√ହ
ቁ ൌ

ିିଶ√ହାଷ√ହା√ଶହ

ଽିହ
ൌ

ିିଶ√ହାଷ√ହାହ

ସ
ൌ

ିଵା√ହ

ସ
 

 

37) 
ହ√ଶା√ଷ

ହାହ√ଶ
 ቀ

ହିହ√ଶ

ହିହ√ଶ
ቁ ൌ

ଶହ√ଶିଶହ√ସାହ√ଷିହ√

ଶହିଶହ·ଶ
ൌ

ଶହ√ଶିଶହ·ଶାହ√ଷିହ√

ଶହିହ
ൌ

ଶହ√ଶିହାହ√ଷିହ√

ିଶହ
ൌ

ହሺହ√ଶିଵା√ଷି√ሻ

ିଶହ
ൌ

ହ√ଶିଵା√ଷି√

ିହ
 

 

39)  
√ଷା√ଶ

ଶ√ଷି√ଶ
 ቀ

ଶ√ଷା√ଶ

ଶ√ଷା√ଶ
ቁ ൌ

ଶ√ଽା√ାଶ√ା√ସ

ସ·ଷିଶ
ൌ

ଶ·ଷା√ାଶ√ାଶ

ଵଶିଶ
ൌ

ା√ାଶ√ାଶ

ଵ
ൌ

଼ାଷ√

ଵ
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41)  
√ଷି√ଶ

ସା√ହ
 ቀ

ସି√ହ

ସି√ହ
ቁ ൌ

ସ√ଷି√ଵହିସ√ଶା√ଵ

ଵିହ
ൌ

ସ√ଷି√ଵହିସ√ଶା√ଵ

ଵଵ
    

43) 
ସାଶ√ଶ௫మ

ହାଶ√ହ௫య ൌ
ସାଶ௫√ଶ

ହାଶ௫√ହ௫
 ቀ

ହିଶ௫√ହ௫

ହିଶ௫√ହ௫
ቁ ൌ

ଶା଼௫√ହ௫ାଵ௫√ଶିସ௫మ√ଵ௫

ଶହିସ௫మሺହ௫ሻ
ൌ

ଶା଼௫√ହ௫ାଵ௫√ଶିସ௫మ√ଵ௫

ଶହିଶ௫య   
 

45) 
൫2√ଷమି√ଶర൯

ହି√ଷమ ൌ
൫2݉√ଷିమ√ଶ൯

ହି√ଷ
 ቀ

ହା√ଷ

ହା√ଷ
ቁ ൌ

ଵ√ଷାଶమ√ଽିହమ√ଶିయ√

ଶହିଷమ ൌ

ଵ√ଷାଶమሺଷሻିହమ√ଶିయ√

ଶହିଷమ ൌ
ଵ√ଷାమିହమ√ଶିయ√

ଶହିଷమ  

 

47) 
ଶିହ√ଶ

ିଵା√ଶర ൌ
ଶିହ√ଶ

ିଵାమ√ଶ
 ቀ

ିଵି√ଶ

ିଵି√ଶ
ቁ ൌ

ିଶିଶయ√ଶାହ√ଶିହమ√ସ

ଵିଶర ൌ

ିଶିଶయ√ଶାହ√ଶିଶ·ହమ√

ଵିଶర ൌ
ିଶିଶయ√ଶାହ√ଶିଵమ√

ଵିଶర  

 

49) 
ଶି√ଶ௫

ସ௫ିହ√ଷ௫య ൌ  
ଶି√ଶ௫

ସ௫ିହ௫√ଷ௫
ቀ

ସ௫ାହ௫√ଷ௫

ସ௫ାହ௫√ଷ௫
ቁ ൌ

଼௫ାଵ௫√ଷ௫ିସ௫√ଶ௫ିହ௫√௫మ

ଵ௫మାଶହ௫మሺଷ௫ሻ
ൌ

଼௫ାଵ௫√ଷ௫ିସ௫√ଶ௫ିହ௫మ√

ଵ௫మାହ௫మ ൌ
௫ሺ଼ାଵ√ଷ௫ିସ√ଶ௫ିହ௫√ሻ

௫ሺଵ௫ାହ௫ሻ
ൌ

଼ାଵ√ଷ௫ିସ√ଶ௫ିହ௫√

ଵ௫ାହ௫
 

 

51) 
ିସି√

ିିඥయ
ൌ

ିସି√

ିି√
 ቀ

ିା√

ିା√
ቁ ൌ

ସమିସమ√ା√ିඥమ

మିమ·
ൌ

ସమିସమ√ା√ିమ

మିయ ൌ

ଷమିସమ√ା√

మିయ ൌ
ሺଷିସ√ା√ሻ

ሺିమሻ
ൌ

ଷିସ√ା√

ିమ  

 

 
8.6 

1) ݉
య
ఱ ൌ ൫√݉ఱ ൯

ଷ
 

 

ሻݔሺ7ݎ (3
య
మ ൌ ൫√7ݔ൯

ଷ
 

 

5) 
ଵ

൫√௫൯
య ൌ ሺ6ݔሻି

య
మ 

 

7) 
ଵ

൫ √ర ൯
ళ ൌ ݊ି

ళ
ర 
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9) 8
మ
య ൌ ൫√8య ൯

ଶ
ൌ 2ଶ ൌ 4 

 

11) 4
య
మ ൌ ൫√4൯

ଷ
ൌ 2ଷ ൌ 8 

 

ݔݕ  (13
భ
య  · ݕݔ

య
మ 

ݕ 
మ
మݔ

భ
య ݔ

య
యݕ

య
మ 

ݔ 
ర
యݕ

ఱ
మ 

 

15) ቀܽ
భ
మܾ

భ
మቁ

ିଵ
 

 ܽି
భ
మܾି

భ
మ 

 
ଵ


భ
మ

భ
మ
 

  

17) 
మబ

ଷర ൌ
ଵ

ଷమ 

 

ݒݑ (19 · ݑ ቀݒ
య
మቁ

ଷ
 

· ݒݑ  ݒݑ
వ
మ 

ݒݑ 
మ
మݒݑ

వ
మ 

ݒଶݑ 
భభ
మ  

 

21) ቀݔݕ
భ
యቁ

య
మ

 ݔ 

ݕ 
భ
మ 

 

 

23) 


య
రషభ

ళ
ర

ଷషభ ൌ


య
ర

ళ
ర

ଷ
 

 

25) 
ଷ௬ష

ఱ
ర

௬షభଶ௬ష
భ
య

ൌ ଷ௬௬
భ
య

ଶ௬
ఱ
ర

ൌ ଷ௬
య
య௬

భ
య

ଶ௬
ఱ
ర

ൌ ଷ௬
ర
య

ଶ௬
ఱ
ర

ൌ ଷ௬
భల
భమ

ଶ௬
భఱ
భమ

ൌ ଷ௬
భ

భమ

ଶ
 

 

27) ൮


య
మషమ

ቆ
ర
యቇ

షభ൲

ళ
ర

ൌ ቆ 
య
మషమ

షభష
ర
య
ቇ

ళ
ర

ൌ ቆ
య
మ

ర
య

మ ቇ

ళ
ర

ൌ ቆ
య
మ

మ
మ

ర
య


ల
య

ቇ

ళ
ర

ൌ ቆ
ఱ
మ


మ
య

ቇ

ళ
ర

ൌ  
యఱ
ఴ


ళ
ల
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ݎ (29
ቆమ

భ
మቇ

బ


య
ర

ൌ ଵ


య
ర
 

 

ݎ (31
ቆ௫ష

ర
య௬ష

భ
య௬ቇ

షభ

௫
భ
య௬షమ

ൌ
ቆ௫ష

ర
య௬ష

భ
య௬

య
యቇ

షభ

 

௫
భ
య௬షమ

ൌ
ቆ௫ష

ర
య௬

మ
యቇ

షభ

 

௫
భ
య௬షమ

ൌ ௫
ర
య௬ష

మ
య 

௫
భ
య௬షమ

ൌ ௫
ర
య௬మ 

௫
భ
య௬

మ
య

ൌ ௫
ర
య௬

ల
య 

௫
భ
య௬

మ
య

 ൌ ݕݔ
ర
య 

 

33) 
൫௨௩మ൯

భ
మ

௩ష
భ
ర௩మ

ൌ ௨
భ
మ௩

௩ష
భ
ర௩మ

ൌ ௨
భ
మ௩

భ
ర௩

௩మ ൌ ௨
భ
మ௩

భ
ర௩

ర
ర

௩మ ൌ ௨
భ
మ௩

ఱ
ర

௩మ ൌ ௨
భ
మ௩

ఱ
ర

௩
ఴ
ర

ൌ ௨
భ
మ

௩
య
ర
 

 

 

8.7 

1) ඥ16ݔସݕఴ
 

 ඥ2ସݔସݕఴ   

  ඥ2ଶݔଶݕଷర   

 ඥ4ݔଶݕଷర
 

 

3) ඥ64 ݔସݕ଼ݖభమ
 

 ඥ2ݔସݕ଼ݖభమ
 

 ඥ2ଷݔଶݕଷݖସల
 

 ඥ8ݔଶݕଷݖସల
 

 

5) ටଵ௫మ

ଽ௬ర

ల
ൌ ටଶర௫మ

ଷమ௬ర

ల
ൌ ටଶమ௫

ଷ௬మ

య
 ൬

ඥଷమ௬య

ඥଷమ௬య ൰ ൌ

ඥଷ௫௬య

ଷ௬
 

 

7) ඥݔݕଽభమ
 

 ඥݔଶݕଷర
 

 

9) ඥݔݕସݖଶఴ
 

 ඥݔଷݕଶݖర
 

 

11) ඥ8ݔଷݕవ
 

 ඥ2ଷݔଷݕవ
 

 ඥ2ݕݔଶయ
 

 

 

 

 

13) √5య
√6 

 √5ଶ · 6ଷల
 

 √25 · 216ల
 

 √5400ల
 

 

ݔ√ (15 ඥ7ݕయ  

 ඥݔଷ · 7ଶݕଶల
 

 ඥ49ݔଷݕଶల
 

 

ݔ√ ݔ√ (17 െ 2య
 

 ඥݔଷሺݔ െ 2ሻଶల
 

 

 

19) ඥݔଶݕఱ  ඥݕݔ 

 ඥݔସݕଶ · ହభబݕହݔ
 

 ඥݔଽݕభబ
 

 

21) ඥݕݔଶర  ඥݔଶݕయ
 

 ඥݔଷݕ · ସభమݕ଼ݔ
 

 ඥݔଵଵݕଵభమ
 

 

23) √ܽଶܾܿଶర  √ܽଶܾଷܿ
ఱ
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 √ܽଵܾହܿଵ · ଼ܾܽଵଶܿସమబ
 

 √ܽଵ଼ܾଵܿଵସమబ
 

 

 

 

 

25) √ܽ √ܽଷర
 

 √ܽଶ · ܽଷర
 

 √ܽହర
 

 ܽ √ܽర
 

 

27) √ܾଶఱ  √ܾଷ 

 √ܾସ · ܾଵହభబ
 

 √ܾଵଽభబ
 

 ܾ √ܾଽభబ
 

 

29) ඥݕݔଷ ඥݔଶݕయ
 

 ඥݔଷݕଽݔସݕଶల
 

 ඥݔݕଵଵల
 

ݕݔ  ඥݕݔହల
 

 

31) √9ܾܽଷర  √3ܽସܾ 

 √3ଶܾܽଷర  √3ܽସܾ 

 √3ଶܾܽଷ · 3ଶ଼ܾܽଶర
 

 √3ସܽଽܾହర
 

 3ܽଶܾ √ܾܽర
 

 

 

 

 

 

 

33) ඥ3ݕݔଶݖయ  ඥ924ݖݕ3ݔ
 

 ඥ3ݕݔଶݖయ  ඥ3ଶݔଷݖݕଶర
 

 ඥ3ସݔସݖ଼ݕସ · 3ݔଽݕଷݖభమ
 

 ඥ3ଵݔଵଷݕଵଵݖଵభమ
 

ݔ  ඥ59049ݕݔଵଵݖଵభమ
 

 

35) ඥ27ܽହሺܾ  1ሻ ඥ81ܽሺܾ  1ሻସయ
 

 ඥ3ଷܽହሺܾ  1ሻ ඥ3ସܽሺܾ  1ሻସయ
 

 ඥ3ଽܽଵହሺܾ  1ሻଷ · 3଼ܽଶሺܾ  1ሻ଼ల
 

 ඥ3ଵܽଵሺܾ  1ሻଵଵల
 

 3ଶܽଶሺܾ  1ሻඥ3ହܽହሺܾ  1ሻହల
  

 9ܽଶሺܾ  1ሻඥ243ܽହሺܾ  1ሻହల
 

 

37) 
√మయ

√ܽ4 ൌ ටܽ8

ܽ3

12
ൌ √ܽ52

  

 

39) 
ඥ௫మ௬యర

3ݕݔ√ ൌ ට9ݕ6ݔ

4ݕ4ݔ

12
ൌ ඥ512ݕ2ݔ

 

 

41) 
√య

√మయషభఱ ൌ ටܽ5ܾ15ܿ5

ܽ4ܾ6ܿെ2

10
ൌ ඥܾܽ9ܿ710

 

 

43) 
ඥሺଷ௫ିଵሻయర

ඥሺଷ௫ିଵሻయఱ ൌ ට
ሺଷ௫ିଵሻభఱ

ሺଷ௫ିଵሻభమ

మబ
ൌ ඥሺ3ݔ െ 1ሻଷమబ

 

 

45) 
ඥሺଶ௫ାଵሻమయ

ඥሺଶ௫ାଵሻమఱ ൌ ට
ሺଶ௫ାଵሻభబ

ሺଶ௫ାଵሻల

భఱ
ൌ ඥሺ2ݔ  1ሻସభఱ
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8.8 

1) 3 െ ሺെ8  4݅ሻ 

 3  8 െ 4݅ 

 11 െ 4݅ 

 

7݅ݎ (3 െ ሺ3 െ 2݅ሻ 

 7݅ െ 3  2݅ 

 െ3  9݅ 

 

5) െ6݅ െ ሺ3  7݅ሻ 

 െ6݅ െ 3 െ 7݅ 

 െ3 െ 13݅ 

 

7) ሺ3 െ 3݅ሻ  ሺെ7 െ 8݅ሻ 

 3 െ 3݅ െ 7 െ 8݅ 

 െ4 െ 11݅ 

 

9) ݅ െ ሺ2  3݅ሻ െ 6 

 ݅ െ 2 െ 3݅ െ 6 

 െ8 െ 2݅ 

 

11) ሺ6݅ሻሺെ8݅ሻ 

 െ48݅ଶ 

 െ48ሺെ1ሻ 

 48  

 

13) ሺെ5݅ሻሺ8݅ሻ 

 െ40݅ଶ 

 െ40ሺെ1ሻ 

 40 

  

15) ሺെ7݅ሻଶ 

 49݅ଶ 

 49ሺെ1ሻ 

 െ49 

 

 

 

 

 

 

17) ሺ6  5݅ሻଶ 

 36  60݅  25݅ଶ 

 36  60݅  25ሺെ1ሻ 

 36  60݅ െ 25 

 11  60݅ 

 

19) ሺെ7 െ 4݅ሻሺെ8  6݅ሻ 

 56 െ 42݅  32݅ െ 24݅ଶ 

 56 െ 42݅  32݅ െ 24ሺെ1ሻ 

 56 െ 42݅  32݅  24 

 80 െ 10݅ 

 

21) ሺെ4  5݅ሻሺ2 െ 7݅ሻ 

 െ8  28݅  10݅ െ 35݅ଶ 

 െ8  28݅  10݅ െ 35ሺെ1ሻ 

 െ8  28݅  10݅  35 

 27  38݅ 

 

23) ሺെ8 െ 6݅ሻሺെ4  2݅ሻ 

 32 െ 16݅  24݅ െ 12݅ଶ 

 32 െ 16݅  24݅ െ 12ሺെ1ሻ 

 32 െ 16݅  24݅  12 

 44  8݅ 

 

25) ሺ1  5݅ሻሺ2  ݅ሻ 

 2  ݅  10݅  5݅ଶ 

 2  ݅  10݅  5ሺെ1ሻ 

 2  ݅  10݅ െ 5 

 െ3  11݅ 

 

27) 
ሺିଽାହሻ



ሺሻ

ሺሻ
ൌ ିଽାହమ

మ ൌ ିଽାହሺିଵሻ

ିଵ
ൌ ିଽିହ

ିଵ
ൌ

   9݅  5 

 

29) 
ሺିଵିଽሻ



ሺሻ

ሺሻ
ൌ ିଵିଽమ

మ ൌ ିଵିଽሺିଵሻ

ሺିଵሻ
ൌ ିଵାଽ

ି
 

 

31) 
ሺିଷିሻ

ସ

ሺሻ

ሺሻ
ൌ ିଷିమ

ସమ ൌ ିଷିሺିଵሻ

ସሺିଵሻ
ൌ ିଷା

ିସ
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33) 
ሺଵିሻ

ି

ሺሻ

ሺሻ
ൌ ଵିమ

ିమ ൌ ଵିሺିଵሻ

ିሺିଵሻ
ൌ ଵାଵ

ଵ
ൌ 10݅  1  

 

35) 
ସ

ିଵା

ሺିଵିሻ

ሺିଵିሻ
ൌ ିସିସమ

ଵିమ ൌ ିସିସሺିଵሻ

ଵିሺିଵሻ
ൌ ିସାସ

ଵାଵ
ൌ ିସାସ

ଵଵ
 

 

37) 
଼

ି

ሺାሻ

ሺାሻ
ൌ ହାସ଼

ସଽିଷమ ൌ ହାସ଼

ସଽିଷሺିଵሻ
ൌ ହାସ଼

ସଽାଷ
ൌ ହାସ଼

଼ହ
 

 

39) 


ଵି

ሺଵାሻ

ሺଵାሻ
ൌ ାସଽ

ଵିସଽమ ൌ ାସଽ

ଵିସଽሺିଵሻ
ൌ ାସଽ

ଵାସଽ
ൌ ାସଽ

ଵସଽ
 

 

41) 
ହ

ିି

ሺିାሻ

ሺିାሻ
ൌ

ିଷାହమ

ଷିమ ൌ
ିଷାହሺିଵሻ

ଷିଵሺିଵሻ
ൌ

ିଷାହሺିଵሻ

ଷିଵሺିଵሻ
ൌ

ିଷିହ

ଷାଵ
ൌ

ିଷିହ

ଷ
 

43) √െ81    

 √െ1 · 3ଶ 

 3ଶ݅ 

 9݅ 

 

45) √െ10 √െ2 

 √െ1 · 10 √െ1 · 2 

 ݅√10 · ݅√2  

 ݅ଶ√20 

 െ1√2ଶ · 5 

 െ1 · 2√5 

 െ2√5 

  

47) 
ଷା√ିଶ


ൌ

ଷା√ିଵ·ଷయ


ൌ

ଷାଷ√ଷ


ൌ

ଷ൫ଵା√ଷ൯


ൌ

ଵା√ଷ

ଶ
  

  

49) 
଼ି√ିଵ

ସ
ൌ

଼ି√ିଵ·ଶర

ସ
ൌ

଼ିଶమ

ସ
ൌ

଼ିସ

ସ
ൌ

ସሺଶିሻ

ସ
ൌ 2 െ ݅  

  

51) ݅ଷ ൌ ݅ଵ ൌ ݅  

  

53) ݅ସ଼ ൌ ݅ ൌ 1  

   

55) ݅ଶ ൌ ݅ଶ ൌ െ1  

  

57) ݅ଵହସ ൌ ݅ଶ ൌ െ1  
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Chapter 9: Quadratics 
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9.1

ݔ2√ (1  3 െ 3 ൌ 0   

                3    3 

 ൫√2ݔ  3൯
ଶ

ൌ 3ଶ  
ݔ2            3 ൌ 9 

   െ3 െ 3 

    
ଶ௫

ଶ
ൌ



ଶ
 

ݔ       ൌ 3 

Check: ඥ2ሺ3ሻ  3 െ 3 ൌ 0 

 √6  3 െ 3 ൌ 0 

 √9 െ 3 ൌ 0 

 3 െ 3 ൌ 0 

 0 ൌ 0 √ 

ݔ      ൌ 3 

 

ݔ6√ (3 െ 5 െ ݔ ൌ 0 

                 ݔ    ݔ

  ൫√6ݔ െ 5൯
ଶ

ൌ  ଶݔ

ݔ6          െ 5 ൌ  ଶݔ

       െ6ݔ  5 െ ݔ6  5 

      0 ൌ ଶݔ െ ݔ6  5 

      0 ൌ ሺݔ െ 1ሻሺݔ െ 5ሻ 

ݔ  െ 1 ൌ ݔ     0 െ 5 ൌ 0 

     1   1       5    5 

ݔ          ൌ ݔ            1 ൌ 5 

Check: ඥ6ሺ5ሻ െ 5 െ 5 ൌ 0 

 √30 െ 5 െ 5 ൌ 0 

 √25 െ 5 ൌ 0 

 5 െ 5 ൌ 0 

 0 ൌ 0 √ 

Check: ඥ6ሺ1ሻ െ 5 െ 1 ൌ 0 

 √6 െ 5 െ 1 ൌ 0 

 √1 െ 1 ൌ 0 

 1 െ 1 ൌ 0 

 0 ൌ 0√ 

ݔ   ൌ 5, 1 

 

 

 

 

5) ሺ3  ሻଶݔ ൌ ൫√6ݔ  13൯
ଶ

 

 9  ݔ6  ଶݔ ൌ ݔ6  13 

 െ13 െ െ    ݔ6 ݔ6 െ 13 

ଶݔ  െ 4 ൌ 0 

 ሺݔ  2ሻሺݔ െ 2ሻ ൌ 0 

ݔ   2 ൌ ݔ   0 െ 2 ൌ 0 

     െ2  െ 2      2   2  
ݔ           ൌ െ2     ݔ ൌ 2 

Check: 3  ሺെ2ሻ ൌ ඥ6ሺെ2ሻ  13 

 1 ൌ √െ12  13 

 1 ൌ √1 

 1 ൌ 1 √ 

Check: 3  ሺ2ሻ ൌ ඥ6ሺ2ሻ  13 

 5 ൌ √12  13 

 5 ൌ √25 

 5 ൌ 5 √ 

ݔ   ൌ െ2, 2 

 

7) √3 െ ݔ3 െ 1 ൌ   ݔ2
                1      1 

  ൫√3 െ ൯ݔ3
ଶ

ൌ ሺ2ݔ  1ሻଶ 

           3 െ ݔ3 ൌ ଶݔ4  ݔ4  1 

         െ3             ݔ3 ݔ3 െ 3 

        0 ൌ ଶݔ4  ݔ7 െ 2 

        0 ൌ ሺ4ݔ െ 1ሻሺݔ  2ሻ 

ݔ4  െ 1 ൌ ݔ    0  2 ൌ 0 

        1  1      െ 2   െ 2 

       
ସ௫

ସ
ൌ

ଵ

ସ
ݔ           ൌ െ2 

ݔ           ൌ
ଵ

ସ
 

Check: ට3 െ 3ሺ
ଵ

ସ
ሻ െ 1 ൌ 2 ቀଵ

ସ
ቁ 

 ට3 െ
ଷ

ସ
െ 1 ൌ

ଵ

ଶ
 

 ටଽ

ସ
െ 1 ൌ

ଵ

ଶ
 

 
ଷ

ଶ
െ 1 ൌ

ଵ

ଶ
 

 
ଵ

ଶ
ൌ

ଵ

ଶ
 √ 
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Check: ඥ3 െ 3ሺെ2ሻ െ 1 ൌ 2ሺെ2ሻ 

 √3  6 െ 1 ൌ െ4 

 √9 െ 1 ൌ െ4 

 3 െ 1 ൌ െ4 

 2 ൌ െ4   ܰ! 
 

ݔ    ൌ
ଵ

ସ
 

 

ݔ4√ (9  5 െ ݔ√  4 ൌ 2  

  √ݔ  4    ݔ√  4 

 ൫√4ݔ  5൯
ଶ

ൌ ൫2  ݔ√  4൯
ଶ

 

ݔ4   5 ൌ 4  ݔ√4  4  ݔ  4 

ݔ4   5 ൌ 8  ݔ  ݔ√4  4 

 െݔ െ 8 െ 8 െ  ݔ

 ሺ3ݔ െ 3ሻଶ ൌ ൫4√ݔ  4൯
ଶ

 

ଶݔ9  െ ݔ18  9 ൌ 16ሺݔ  4ሻ 

ଶݔ9  െ ݔ18  9 ൌ ݔ16  64 

         െ16ݔ െ 64 െ ݔ16 െ 64 

ଶݔ9  െ ݔ34 െ 55 ൌ 0 

 ሺ9ݔ  11ሻሺݔ െ 5ሻ ൌ 0 

ݔ9   11 ൌ ݔ     0 െ 5 ൌ 0 

       െ11  െ 11     5   5 

            
ଽ௫

ଽ
ൌ

ሺିଵଵሻ

ଽ
ݔ          ൌ 5 

ݔ  ൌ െ
ଵଵ

ଽ
 

Check: ට4 ቀെ
ଵଵ

ଽ
ቁ  5 െ ටെ

ଵଵ

ଽ
 4 ൌ 2 

 ටെ
ସସ

ଽ
 5 െ ටଶହ

ଽ
ൌ 2 

 ටଵ

ଽ
െ

ହ

ଷ
ൌ 2 

 
ଵ

ଷ
െ

ହ

ଷ
ൌ 2 

 െ2 ൌ  !ܰ  2

Check: ඥ4ሺ5ሻ  5 െ ඥሺ5ሻ  4 ൌ 2 

 √20  5 െ √9 ൌ 2 

 √25 െ 3 ൌ 2 

 5 െ 3 ൌ 2 

 2 ൌ 2 √ 

ݔ    ൌ 5 

 

 

ݔ2√ (11  4 െ ݔ√  3 ൌ 1   

                 √ݔ  3      ݔ√  3 

             ൫√2ݔ  4൯
ଶ

ൌ ൫1  ݔ√  3൯
ଶ

 

ݔ2           4 ൌ 1  ݔ√2  3  ݔ  3 

ݔ2          4 ൌ 4  ݔ  ݔ√2  3 

       െݔ െ 4  െ 4 െ  ݔ

             ሺݔሻଶ ൌ ൫2√ݔ  3൯
ଶ

 

ଶݔ       ൌ 4ሺݔ  3ሻ 

ଶݔ   ൌ ݔ4  12 

    െ4ݔ െ 12 െ ݔ4 െ 12 

ଶݔ          െ ݔ4 െ 12 ൌ 0 

       ሺݔ െ 6ሻሺݔ  2ሻ ൌ 0 

ݔ    െ 6 ൌ ݔ   0  2 ൌ 0 

      6   6     െ 2  െ 2 

ݔ           ൌ ݔ          6 ൌ െ2 

Check:  ඥ2ሺ6ሻ  4 െ ඥሺ6ሻ  3 ൌ 1 

 √12  4 െ √9 ൌ 1 

 √16 െ 3 ൌ 1 

 4 െ 3 ൌ 1 

 1 ൌ 1  √ 

Check: ඥ2ሺെ2ሻ  4 െ ඥሺെ2ሻ  3 ൌ 1 

 √െ4  4 െ √1 ൌ 1 

 √0 െ 1 ൌ 1 

 0 െ 1 ൌ 1 

 െ1 ൌ  !ܰ   1
ݔ    ൌ 6 
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ݔ2√ (13  6 െ ݔ√  4 ൌ 1  

                √ݔ  4   ݔ√  4 

 ൫√2ݔ  6൯
ଶ

ൌ ൫1  ݔ√  4൯
ଶ

 

ݔ2          6 ൌ 1  ݔ√2  4  ݔ  4 

ݔ2         6 ൌ 5  ݔ  ݔ√2  4 

      െݔ െ 5  െ 5 െ  ݔ

    ሺݔ  1ሻଶ ൌ ൫2√ݔ  4൯
ଶ

 

ଶݔ             ݔ2  1 ൌ 4ሺݔ  4ሻ     

ଶݔ             ݔ2  1 ൌ ݔ4  16 

                 െ4ݔ െ 16 െ ݔ4 െ 16 

ଶݔ           െ ݔ2 െ 15 ൌ 0 

       ሺݔ െ 5ሻሺݔ  3ሻ ൌ 0 

ݔ  െ 5 ൌ ݔ  0  3 ൌ 0 

    5   5    െ 3   െ 3 

ݔ         ൌ ݔ         5 ൌ െ3 

Check: ඥ2ሺ5ሻ  6 െ ඥሺ5ሻ  4 ൌ 1 

 √10  6 െ √9 ൌ 1 

 √16 െ 3 ൌ 1 

 4 െ 3 ൌ 1 

 1 ൌ 1 √ 

Check: ඥ2ሺെ3ሻ  6 െ ඥሺെ3ሻ  4 ൌ 1 

 √െ6  6 െ √1 ൌ 1 

 √0 െ 1 ൌ 1 

 0 െ 1 ൌ 1 

 െ1 ൌ  !ܰ    1
ݔ   ൌ 5 

    

 

 

 

15) √6 െ ݔ2 െ ݔ2√  3 ൌ 3  

                √2ݔ  3    ݔ2√  3 

  ൫√6 െ ൯ݔ2
ଶ

ൌ ൫3  ݔ2√  3൯
ଶ

 

 6 െ ݔ2 ൌ 9  ݔ2√6  3  ݔ2  3 

 6 െ ݔ2 ൌ ݔ2  12  ݔ2√6  3 

         െ12 െ െ ݔ2 ݔ2 െ 12 

      ሺെ6 െ ሻଶݔ4 ൌ ൫6√2ݔ  3൯
ଶ

 

36  ݔ48  ଶݔ16 ൌ 36ሺ2ݔ  3ሻ     

ଶݔ16   ݔ48  36 ൌ ݔ72  108 

            െ72ݔ െ 108  െ ݔ72 െ 108        

ଶݔ16  െ ݔ24 െ 72 ൌ 0 

  8ሺ2ݔଶ െ ݔ3 െ 9ሻ ൌ 0 

  8ሺ2ݔ  3ሻሺݔ െ 3ሻ ൌ 0 

ݔ2   3 ൌ ݔ   0 െ 3 ൌ 0 

       െ 3   െ 3    3  3 

         
ଶ௫

ଶ
ൌ

ିଷ

ଶ
ݔ           ൌ 3 

ݔ           ൌ െ
ଷ

ଶ
 

Check: ට6 െ 2ሺെ
ଷ

ଶ
ሻ െ ට2 ቀെ

ଷ

ଶ
ቁ  3 ൌ 3 

 √6  3 െ √െ3  3 ൌ 3 

 √9 െ √0 ൌ 3 

 3 െ 0 ൌ 3 

 3 ൌ 3  √ 

Check: ඥ6 െ 2ሺ3ሻ െ ඥ2ሺ3ሻ  3 ൌ 3 

 √6 െ 6 െ √6  3 ൌ 3 

 √0 െ √9 ൌ 3 

 0 െ 3 ൌ 3 

 െ3 ൌ  !ܰ   3

ݔ    ൌ െ
ଷ

ଶ
 

 

 

9.2

ଶݔ√ (1 ൌ √75   

ݔ  ൌ േ√75 

ݔ  ൌ േ√5ଶ · 3 

ݔ  ൌ േ5√3 

 

 

ଶݔ (3  5 ൌ 13  
      െ5  െ 5 

ଶݔ√      ൌ √8 

ݔ         ൌ േ√2ଷ 

ݔ         ൌ േ2√2 
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ଶݔ3 (5  1 ൌ 73 

        െ1    െ 1 

         
ଷ௫మ

ଷ
ൌ

ଶ

ଷ
 

ଶݔ√        ൌ √24 

ݔ             ൌ േ√24 

ݔ             ൌ േ√2ଷ · 3 

ݔ             ൌ േ2√2 · 3 

ݔ             ൌ േ2√6 

 

7) ඥሺݔ  2ሻହఱ ൌ √െ243ఱ
 

ݔ            2 ൌ െ3 

 െ2   െ 2 

ݔ     ൌ െ5 

 

9) ሺ2ݔ  5ሻଷ െ 6 ൌ 21  

                    6     6 

    ඥሺ2ݔ  5ሻଷయ ൌ √27య
 

ݔ2                5 ൌ 3 

       െ5  െ 5 

        
ଶ௫

ଶ
ൌ

ሺିଶሻ

ଶ
 

ݔ           ൌ െ1 

 

11) ሺݔ െ 1ሻ
మ
య ൌ 16 `  

 ට൫√ݔ െ 1య ൯
ଶ

ൌ √16 

  ൫√ݔ െ 1య ൯
ଷ

ൌ ሺേ4ሻଷ 

ݔ             െ 1 ൌ േ64 

               1       1 

ݔ  ൌ 1 േ 64 

ݔ  ൌ 65. െ63    

 

13) ሺ2 െ ሻݔ
య
మ ൌ 27  

 ට൫√2 െ ൯ݔ
ଷ

ൌ
య

√27య
 

     ൫√2 െ ൯ݔ
ଶ

ൌ 3ଶ 

              2 െ ݔ ൌ 9 

           െ2         െ 2 

       
ି௫

ିଵ
ൌ



ିଵ
 

ݔ          ൌ െ7 

Check: ൫2 െ ሺെ7ሻ൯
య
మ ൌ 27 

                  9
య
మ ൌ 27 

          ൫√9൯
ଷ

ൌ 27  

                 3ଷ ൌ 27 

              27 ൌ 27 √ 

 

15) ሺ2ݔ െ 3ሻ
మ
య ൌ 4  

 ට൫√2ݔ െ 3య ൯
ଶ

ൌ √4  

    ൫√2ݔ െ 3య ൯
ଷ

ൌ ሺേ2ሻଷ 

ݔ2               െ 3 ൌ േ8 

                    3        3 

                       
ଶ௫

ଶ
ൌ

ଷേ଼

ଶ
 

ݔ             ൌ
ଵଵ

ଶ
, െ

ହ

ଶ
 

 

17) ቀݔ 
ଵ

ଶ
ቁ

ି
మ
య ൌ 4   

 ඨቆට
ଵ

௫ା
భ
మ

య ቇ
ଶ

ൌ √4   

    ቆට
ଵ

௫ା
భ
మ

య ቇ
ଷ

ൌ ሺേ2ሻଷ 

               
ଵ

௫ା
భ
మ

ൌ േ8 

 ቀݔ 
ଵ

ଶ
ቁ ଵ

௫ା
భ
మ

ൌ

േ8 ቀݔ 
ଵ

ଶ
ቁ 

                 
ଵ

േ଼
ൌ

േ଼ቀ௫ା
భ
మ

ቁ

േ଼
 

             േ
ଵ

଼
ൌ ݔ 

ଵ

ଶ
 

             െ
ଵ

ଶ
      െ

ଵ

ଶ
 

      െ
ଵ

ଶ
േ

ଵ

଼
ൌ  ݔ

ݔ  ൌ െ
ଷ

଼
, െ

ହ

଼
 

 

 

 

 

 

 

ݔሺݎ (19 െ 1ሻି
ఱ
మ ൌ 32  

 ቀ
ଵ

௫ିଵ
ቁ

ఱ
మ ൌ 32    

 ඨቆට ଵ

௫ିଵ
ቇ

ହ

 
ఱ

ൌ √32ఱ
 

     ቆට ଵ

௫ିଵ
ቇ

ଶ

ൌ ሺ2ሻଶ  

  ሺݔ െ 1ሻ ଵ

௫ିଵ
ൌ 4ሺݔ െ 1ሻ 

                     1 ൌ ݔ4 െ 4 

     4            4 

                      
ହ

ସ
ൌ

ସ௫

ସ
 

                      
ହ

ସ
ൌ  ݔ

Check: ቀ
ହ

ସ
െ 1ቁ

ି
ఱ
మ ൌ 32 

                  ቀ
ଵ

ସ
ቁ

ି
ఱ
మ ൌ 32 

              4
ఱ
మ ൌ 32 

       ൫√4൯
ହ

ൌ 32  

              2ହ ൌ 32 

            32 ൌ 32   √ 

ݔ  ൌ
ହ

ସ
 

 

21) ሺ3ݔ െ 2ሻ
ర
ఱ ൌ 16  

 ට൫√3ݔ െ 2ఱ ൯
ସర

ൌ √16ర
     

     ൫√3ݔ െ 2ఱ ൯
ହ

ൌ 2ହ 

ݔ3                െ 2 ൌ േ32 

                      2      2 

                        
ଷ௫

ଷ
ൌ

ଶേଷଶ

ଷ
 

ݔ  ൌ
ଷସ

ଷ
, െ10 
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23) ሺ4ݔ  2ሻ
య
ఱ ൌ െ8  

 ට൫√4ݔ  2ఱ ൯
ଷయ

ൌ √െ8య
 

     ൫√4ݔ  2ఱ ൯
ହ

ൌ ሺെ2ሻହ 

ݔ4                 2 ൌ െ32 

                      െ2    െ 2 

           
ସ௫

ସ
ൌ

ିଷସ

ସ
 

ݔ  ൌ െ
ଵ

ଶ
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
9.3

ଶݔ (1 െ ݔ30  ____   

 ቀെ30 ·
ଵ

ଶ
ቁ

ଶ
  

 ሺെ15ሻଶ ൌ 225 

ଶݔ  െ ݔ30  225 

 ሺݔ െ 15ሻଶ 

 

3) ݉ଶ െ 36݉  ____ 

 ቀെ36 ·
ଵ

ଶ
ቁ

ଶ
 

 ሺെ18ሻଶ ൌ 324 

 ݉ଶ െ 36݉  324 

 ሺ݉ െ 18ሻଶ 

 

ଶݔ (5 െ ݔ15  ___ 

 ቀെ15 ·
ଵ

ଶ
ቁ

ଶ
 

 ቀെ
ଵହ

ଶ
ቁ

ଶ
ൌ

ଶଶହ

ସ
 

ଶݔ  െ ݔ15 
ଶଶହ

ସ
 

 ቀݔ െ
ଵହ

ଶ
ቁ

ଶ
  

 

ଶݕ (7 െ ݕ  ___ 

 ቀെ1 ·
ଵ

ଶ
ቁ

ଶ
 

 ቀെ
ଵ

ଶ
ቁ

ଶ
ൌ

ଵ

ସ
 

ଶݕ  െ ݕ 
ଵ

ସ
 

 ቀݕ െ
ଵ

ଶ
ቁ

ଶ
 

 

 

ଶݔ (9 െ ݔ16  55 ൌ 0  

                   െ55 െ 55 

ଶݔ  െ ൌ          ݔ16 െ55 

 ቀെ16 ·
ଵ

ଶ
ቁ

ଶ
 

 ሺെ8ሻଶ ൌ 64 

ଶݔ  െ ݔ16  64 ൌ െ55  64݂ 

         ඥሺݔ െ 8ሻଶ ൌ √9 

ݔ      െ 8 ൌ േ3 

         8     8 

ݔ             ൌ 8 േ 3 

ݔ  ൌ 11, 5 

 

ଶݒ (11 െ ݒ8  45 ൌ 0  

                െ45  െ 45 

ଶݒ  െ ൌ         ݒ8 െ45 

  ቀെ8 ·
ଵ

ଶ
ቁ

ଶ
 

  ሺെ4ሻଶ ൌ 16 

ଶݒ  െ ݒ8  16 ൌ െ45  16 

       ඥሺݒ െ 4ሻଶ ൌ √െ29 

ݒ    െ 4 ൌ േ݅√29 

                     4     4 

ݒ            ൌ 4 േ ݅√29  
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ଶݔ6 (13  ݔ12  63 ൌ 0  

                  െ 63   െ 63 

 
௫మ




ଵଶ௫


         ൌ െ

ଷ


 

ଶݔ   ൌ           ݔ2 െ
ଶଵ

ଶ
  

 ቀ2 ·
ଵ

ଶ
ቁ

ଶ
 

 ሺ1ሻଶ ൌ 1 

ଶݔ   ݔ2  1 ൌ െ
ଶଵ

ଶ
 1 

     ඥሺݔ  1ሻଶ ൌ ටെ
ଵଽ

ଶ
 ቀ√ଶ

√ଶ
ቁ 

ݔ                1 ൌ േ
√ଷ଼

ଶ
 

                   െ1     െ 1 

ݔ                       ൌ
ିଶേ√ଷ଼

ଶ
 

 

15) 5݇ଶ െ 10݇  48 ൌ 0  

                     െ 48   െ 48 

 
ହమ

ହ
െ

ଵ

ହ
            ൌ

ିସ଼

ହ
 

 ݇ଶ െ 2݇              ൌ
ିସ଼

ହ
 

    ቀെ2 ·
ଵ

ଶ
ቁ

ଶ
 

    ሺെ1ሻଶ ൌ 1 

 ݇ଶ െ 2݇  1 ൌ െ
ସ଼

ହ
 1 

 ඥሺ݇ െ 1ሻଶ ൌ ටെ
ସ଼

ହ
 ቀ√ହ

√ହ
ቁ 

 ݇ െ 1 ൌ േ
√ଶଵହ

ହ
 

     1      1 

 ݇ ൌ
ହേ√ଶଵହ

ହ
 

 

ଶݔ (17  ݔ10 െ 57 ൌ 4   

                  57    57 

ଶݔ   ൌ          ݔ10 61 

 ቀ10 ·
ଵ

ଶ
ቁ

ଶ
 

 ሺ5ሻଶ ൌ 25 

ଶݔ   ݔ10  25 ൌ 61  25 

 ඥሺݔ  5ሻଶ ൌ √86 

ݔ    5 ൌ േ√86 

      െ5        െ 5 

ݔ          ൌ െ5 േ √86 

19) ݊ଶ െ 16݊  67 ൌ 4  

                   െ67   െ 67 

 ݊ଶ െ 16݊          ൌ െ63 

 ቀെ16 ·
ଵ

ଶ
ቁ

ଶ
ൌ ሺെ8ሻଶ ൌ 64 

 ݊ଶ െ 16݊  64 ൌ 63  64 

          ඥሺ݊ െ 8ሻଶ ൌ √1 

                   ݊ െ 8 ൌ േ1 

                        8      8 

                       ݊ ൌ 9, 7 

 

ଶݔ2 (21  ݔ4  38 ൌ െ6  

                    െ38   െ 38 

 
ଶ௫మ

ଶ


ସ௫

ଶ
            ൌ

ିସସ

ଶ
 

ଶݔ   ൌ            ݔ2 െ22 

  ቀ2 ·
ଵ

ଶ
ቁ

ଶ
ൌ 1ଵ ൌ 1 

ଶݔ   ݔ2  1 ൌ െ22  1 

    ඥሺݔ  1ሻଶ ൌ √െ21 

ݔ               1 ൌ േ݅√21 

                  െ1     െ 1 

ݔ                      ൌ െ1 േ ݅√21 

 

23) 8ܾଶ  16ܾ െ 37 ൌ 5  

                     37     37 

 
଼మ

଼


ଵ

଼
             ൌ

ସଶ

଼
 

 ܾଶ  2ܾ               ൌ
ଶଵ

ସ
 

  ቀ2 ·
ଵ

ଶ
ቁ

ଶ
ൌ 1ଵ ൌ 1  

 ܾଶ  2ܾ  1 ൌ
ଶଵ

ସ
 1 

     ඥሺܾ  1ሻଶ ൌ ටଶହ

ସ
 

               ܾ  1 ൌ േ
ହ

ଶ
 

                    െ1   െ 1 

                      ܾ ൌ െ1 േ
ହ

ଶ
 

                      ܾ ൌ
ଷ

ଶ
, െ



ଶ
 

 

 

 

 



151 
 

ଶݔ    ݎ (25 ൌ െ10ݔ െ 29  

 10ݔ   ݔ10

ଶݔ   ൌ         ݔ10 െ29 

 ቀ10 ·
ଵ

ଶ
ቁ

ଶ
ൌ ሺ5ሻଶ ൌ 25 

ଶݔ   ݔ10  25 ൌ െ29  25 

         ඥሺݔ  5ሻଶ ൌ √െ4 

ݔ                    5 ൌ േ2݅ 

                      െ5      െ 5 

ݔ                           ൌ െ5 േ 2݅ 

 

27)      ݊ଶ ൌ െ21  10݊  

 െ10݊           െ10݊ 

 ݊ଶ െ 10݊        ൌ െ21 

 ቀെ10 ·
ଵ

ଶ
ቁ

ଶ
ൌ ሺെ5ሻଶ ൌ 25 

 ݊ଶ െ 10݊  25 ൌ െ21  25 

          ඥሺ݊ െ 5ሻଶ ൌ √4 

                   ݊ െ 5 ൌ േ2 

                        5    5 

                           ݊ ൌ 5 േ 2 

                           ݊ ൌ 7, 3 

    

29) 3݇ଶ  9 ൌ 6݇  

 െ6݇ െ 9  െ 6݇ െ 9     

 
ଷమ

ଷ
െ



ଷ
     ൌ

ିଽ

ଷ
 

 ݇ଶ െ 2݇      ൌ െ3 

 ቀെ2 ·
ଵ

ଶ
ቁ

ଶ
ൌ ሺെ1ሻଶ ൌ 1 

 ݇ଶ െ 2݇  1 ൌ െ3  1 

     ඥሺ݇ െ 1ሻଶ ൌ √െ2 

              ݇ െ 1 ൌ േ݅√2 

                 1       1 

                     ݇ ൌ 1 േ ݅√2 

 

 

 

 

 

 

 

 

ଶݔ2 (31  63 ൌ   ݔ8

 െ8ݔ െ 63  െ ݔ8 െ 63 

 
ଶ௫మ

ଶ
െ

଼௫

ଶ
         ൌ െ

ଷ

ଶ
 

ଶݔ  െ ൌ        ݔ4 െ
ଷ

ଶ
 

 ቀെ4 ·
ଵ

ଶ
ቁ

ଶ
ൌ ሺെ2ሻଶ ൌ 4 

ଶݔ  െ ݔ4  4 ൌ െ
ଷ

ଶ
 4  

    ඥሺݔ െ 2ሻଶ ൌ ටെ
ହହ

ଶ
 ቀ√ଶ

√ଶ
ቁ 

ݔ              െ 2 ൌ േ
√ଵଵ

ଶ
 

                  2      2 

ݔ                      ൌ
ସേ√ଵଵ

ଶ
  

   

ଶ (33 െ ൌ       8 െ55  

 ቀെ8 ·
ଵ

ଶ
ቁ

ଶ
ൌ ሺെ4ሻଶ ൌ 16 

ଶ  െ 8  16 ൌ െ55  16 

       ඥሺ െ 4ሻଶ ൌ √െ39 

                 െ 4 ൌ േ݅√39 

                     4         4 

                         ൌ 4 േ ݅√39 

         

35) 7݊ଶ െ ݊  7     ൌ   7݊  6݊ଶ  

 െ6݊ଶ െ 7݊ െ 7  െ 6݊ଶ െ 7݊ െ 7 

 ݊ଶ െ 8݊           ൌ െ7 

 ቀെ8 ·
ଵ

ଶ
ቁ

ଶ
ൌ ሺെ4ሻଶ ൌ 16 

 ݊ଶ െ 8݊  16 ൌ െ7  16 

       ඥሺ݊ െ 4ሻଶ ൌ √9  
                ݊ െ 4 ൌ േ3 

                     4     4 

                        ݊ ൌ 4 േ 3 

                        ݊ ൌ 7, 1 
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37) 13ܾଶ  15ܾ  44 ൌ െ5  7ܾଶ  3ܾ  

 െ7ܾଶ െ 3ܾ െ 44  െ 44 െ 7ܾଶ െ 3ܾ 

 
మ




ଵଶ


               ൌ െ

ସଽ


 

 ܾଶ  2ܾ                 ൌ െ
ସଽ


 

 ቀ2 ·
ଵ

ଶ
ቁ

ଶ
ൌ 1ଶ ൌ 1 

 ܾଶ  2ܾ  1 ൌ െ
ସଽ


 1 

     ඥሺܾ  1ሻଶ ൌ ටെ
ସଷ


 ቀ√

√
ቁ 

              ܾ  1 ൌ േ
√ଶହ


 

                  െ1   െ 1 

                      ܾ ൌ
ିേ√ଶହ


 

 

ଶݔ5 (39  ݔ5 ൌ െ31 െ   ݔ5

         5ݔ               5ݔ     

 
ହ௫మ

ହ


ଵ௫

ହ
     ൌ െ

ଷଵ

ହ
 

ଶݔ   ൌ        ݔ2 െ
ଷଵ

ହ
 

 ቀ2 ·
ଵ

ଶ
ቁ

ଶ
ൌ 1ଶ ൌ 1 

ଶݔ   ݔ2  1 ൌ െ
ଷଵ

ହ
 1 

    ඥሺݔ  1ሻଶ ൌ ටെ
ଶ

ହ
ቀ√ହ

√ହ
ቁ 

ݔ               1 ൌ േ
√ଵଷ

ହ
 

                  െ1     െ 1 

ݔ                      ൌ
ିହേ√ଵଷ

ହ
 

 

ଶݒ (41  ݒ5  28 ൌ 0  

                െ28   െ 28 

ଶݒ   ൌ         ݒ5 െ28 

 ቀ5 ·
ଵ

ଶ
ቁ

ଶ
ൌ ቀହ

ଶ
ቁ

ଶ
ൌ

ଶହ

ସ
 

ଶݒ   ݒ5 
ଶହ

ସ
ൌ െ28 

ଶହ

ସ
 

      ටቀݒ 
ହ

ଶ
ቁ

ଶ
ൌ ටെ

଼

ସ
 

ݒ                 
ହ

ଶ
ൌ േ

√଼

ଶ
 

                    െ
ହ

ଶ
    െ

ହ

ଶ
 

ݒ                         ൌ
ିହേ√଼

ଶ
 

     

ଶݔ7 (43 െ ݔ6  40 ൌ 0  

                  െ40    െ 40 

 
௫మ


െ

௫


           ൌ െ

ସ


 

ଶݔ  െ



ൌ         ݔ െ

ସ


 

 ቀെ



·

ଵ

ଶ
ቁ

ଶ
ൌ ቀെ

ଷ


ቁ

ଶ
ൌ

ଽ

ସଽ
 

ଶݔ  െ



ݔ 

ଽ

ସଽ
ൌ െ

ସ




ଽ

ସଽ
 

 ටቀݔ െ
ଷ


ቁ

ଶ
ൌ ටെ

ଶଵ

ସଽ
 

ݔ  െ
ଷ


ൌ േ

√ଶଵ


 

     
ଷ


    

ଷ


 

ݔ  ൌ
ଷേ√ଶଵ


 

 

45) ݇ଶ െ 7݇  50 ൌ 3 

                 െ50 െ 50 

 ݇ଶ െ 7݇         ൌ െ47 

 ቀെ7 ·
ଵ

ଶ
ቁ

ଶ
ൌ ቀെ



ଶ
ቁ

ଶ
ൌ

ସଽ

ସ
 

 ݇ଶ െ 7݇ 
ସଽ

ସ
ൌ െ47 

ସଽ

ସ
 

      ටቀ݇ െ


ଶ
ቁ

ଶ
ൌ ටെ

ଵଷଽ

ସ
 

                ݇ െ


ଶ
ൌ േ

√ଵଷଽ

ଶ
 

                    


ଶ
      



ଶ
 

                       ݇ ൌ
േ√ଵଷଽ

ଶ
 

 

ଶݔ5 (47  ݔ8 െ 40 ൌ 8 

                   40   40 

 
ହ௫మ

ହ


଼௫

ହ
           ൌ

ସ଼

ହ
 

ଶݔ  
଼

ହ
ൌ           ݔ

ସ଼

ହ
 

 ቀ
଼

ହ
·

ଵ

ଶ
ቁ

ଶ
ൌ ቀସ

ହ
ቁ

ଶ
ൌ

ଵ

ଶହ
 

ଶݔ  
଼

ହ
ݔ 

ଵ

ଶହ
ൌ

ସ଼

ହ


ଵ

ଶହ
 

     ටቀݔ 
ସ

ହ
ቁ

ଶ
ൌ ටଶହ

ଶହ
 

ݔ                
ସ

ହ
ൌ േ

ଵ

ହ
 

                   െ
ସ

ହ
    െ

ସ

ହ
 

ݔ                        ൌ
ିସേଵ

ହ
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49) ݉ଶ ൌ െ15  9݉ 

 െ9݉           െ 9݉ 

 ݉ଶ െ 9݉     ൌ െ15 

 ቀെ9 ·
ଵ

ଶ
ቁ

ଶ
ൌ ቀെ

ଽ

ଶ
ቁ

ଶ
ൌ

଼ଵ

ସ
 

 ݉ଶ െ 9݉ 
଼ଵ

ସ
ൌ െ15 

଼ଵ

ସ
 

       ටቀ݉ െ
ଽ

ଶ
ቁ

ଶ
ൌ ටଶଵ

ସ
 

                ݉ െ
ଽ

ଶ
ൌ േ √ଶଵ

ଶ
 

                     
ଽ

ଶ
    

ଽ

ଶ
 

                       ݉ ൌ
ଽേ√ଶଵ

ଶ
 

 

51) 
଼మ

଼


ଵ

଼
     ൌ െ

ହହ

଼
 

ଶݎ  
ହ

ସ
ൌ      ݎ െ

ହହ

଼
 

 ቀ
ହ

ସ
·

ଵ

ଶ
ቁ

ଶ
ൌ ቀହ

଼
ቁ

ଶ
ൌ

ଶହ

ସ
 

ଶݎ  
ହ

ସ
ݎ 

ଶହ

ସ
ൌ െ

ହହ

଼


ଶହ

ସ
 

     ටቀݎ 
ହ

଼
ቁ

ଶ
ൌ ටିସଵହ

ସ
 

ݎ                
ହ

଼
ൌ േ

√ସଵ

଼
 

                  െ
ହ

଼
     െ

ହ

଼
 

ݎ                       ൌ
ିହേ√ସଵହ

଼
 

 

53) 5݊ଶ െ 8݊  60 ൌ െ3݊ െ 6  4݊ଶ 

 െ4݊ଶ  3݊ െ 60  3݊ െ 60 െ 4݊ଶ 

 ݊ଶ  5݊        ൌ െ54 

 ቀ5 ·
ଵ

ଶ
ቁ

ଶ
ൌ ቀହ

ଶ
ቁ

ଶ
ൌ

ଶହ

ସ
 

 ݊ଶ  5݊ 
ଶହ

ସ
ൌ െ54 

ଶହ

ସ
 

      ටቀ݊ 
ହ

ଶ
ቁ

ଶ
ൌ ටെ

ଵଽଵ

ସ
 

                ݊ 
ହ

ଶ
ൌ േ

√ଵଽଵ

ଶ
 

                    െ
ହ

ଶ
     െ

ହ

ଶ
 

                       ݊ ൌ
ିହേ√ଵଽଵ

ଶ
 

 

ଶݔ2 (55  ݔ3 െ 5 ൌ െ4ݔଶ 

 4ݔଶ       5      ଶݔ4  5 

  
௫మ




ଷ௫


        ൌ

ହ


 

ଶݔ  
ଵ

ଶ
ൌ        ݔ

ହ


 

 ቀ
ଵ

ଶ
·

ଵ

ଶ
ቁ

ଶ
ൌ ቀଵ

ସ
ቁ

ଶ
ൌ

ଵ

ଵ
 

ଶݔ  
ଵ

ଶ
ݔ 

ଵ

ଵ
ൌ

ହ




ଵ

ଵ
 

 ටቀݔ 
ଵ

ସ
ቁ

ଶ
ൌ ටସଷ

ସ଼
ൌ √ସଷ

ସ√ଷ
 ቀ√ଷ

√ଷ
ቁ 

ݔ            
ଵ

ସ
ൌ േ √ଵଶଽ

ଵଶ
 

               െ
ଵ

ସ
     െ

ଵ

ସ
 

ݔ                   ൌ
൫ିଷേ√ଵଶଽ൯

ଵଶ
 

 

57) െ2ݔଶ  ݔ3 െ 5 ൌ െ4ݔଶ 

 4ݔଶ           5      ଶݔ4  5 

 
ଶ௫మ

ଶ


ଷ௫

ଶ
            ൌ

ହ

ଶ
 

ଶݔ  
ଷ

ଶ
ൌ            ݔ

ହ

ଶ
 

 ቀ
ଷ

ଶ
·

ଵ

ଶ
ቁ

ଶ
ൌ ቀଷ

ସ
ቁ

ଶ
ൌ

ଽ

ଵ
 

ଶݔ  
ଷ

ଶ
ݔ 

ଽ

ଵ
ൌ

ହ

ଶ


ଽ

ଵ
 

 ටቀݔ 
ଷ

ସ
ቁ

ଶ
ൌ ටସଽ

ଵ
  

ݔ  
ଷ

ସ
ൌ േ



ସ
 

     െ
ଷ

ସ
     െ

ଷ

ସ
 

ݔ         ൌ െ
ଷ

ସ
േ



ସ
 

ݔ         ൌ 1, െ
ହ

ଶ
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9.4 

1) 4ܽଶ  6 ൌ 0   

 ܽ ൌ 4, ܾ ൌ 0, ܿ ൌ 6 

 
ିേඥమିସሺସሻሺሻ

ଶሺସሻ
ൌ

േ√ିଽ

଼
ൌ

േ√ିଵ·

଼
ൌ

േସ√

଼
ൌ

േ√

ଶ
  

 

ଶݔ2 (3 െ ݔ8 െ 2 ൌ 0 

 ܽ ൌ 2, ܾ ൌ െ8, ܿ ൌ െ2 

 
଼േඥሺି଼ሻమିସሺଶሻሺିଶሻ

ଶሺଶሻ
ൌ

଼േ√ସାଵ

ସ
ൌ

଼േ√଼

ସ
ൌ

଼േ√ଵ·ହ

ସ
ൌ

଼േସ√ହ

ସ
ൌ 2 േ √5 

 

5) 2݉ଶ െ 3 ൌ 0 

 ܽ ൌ 2, ܾ ൌ 0, ܿ ൌ െ3 

 
ିേඥሺሻమିସሺଶሻሺିଷሻ

ଶሺଶሻ
ൌ

േ√ଶସ

ସ
ൌ

േ√ସ·

ସ
ൌ

൫േଶ√൯

ସ
ൌ

േ√

ଶ
 

 

ଶݎ3 (7 െ ݎ2 െ 1 ൌ 0 

 ܽ ൌ 3, ܾ ൌ െ2, ܿ ൌ െ1 

 
ଶേඥሺିଶሻమିସሺଷሻሺିଵሻ

ଶሺଷሻ
ൌ

ଶേ√ସାଵଶ


ൌ

ଶേ√ଵ


ൌ

ଶേସ


ൌ 1, െ

ଵ

ଷ
 

 

9) 4݊ଶ െ 36 ൌ 0  

 ܽ ൌ 4, ܾ ൌ 0, ܿ ൌ െ36 

 
ିേඥమିସሺସሻሺିଷሻ

ଶሺସሻ
ൌ

േ√ହ

଼
ൌ

േଶସ

଼
ൌ േ3 

 

ଶݒ (11 െ ݒ4 െ 5 ൌ െ8  

                8     8 

ଶݒ  െ ݒ4  3 ൌ 0 

 ܽ ൌ 1, ܾ ൌ െ4, ܿ ൌ 3 

 
ସേඥሺିସሻమିସሺଵሻሺଷሻ

ଶሺଵሻ
ൌ

ସേ√ଵିଵଶ

ଶ
ൌ

ସേ√ସ

ଶ
ൌ

ସേଶ

ଶ
ൌ 3,1  

 

13)  2ܽଶ  3ܽ  14 ൌ 6 

                     െ14  െ 14 

 2ܽଶ  3ܽ  8 ൌ 0 

 ܽ ൌ 2, ܾ ൌ 3, ܿ ൌ 8 

 
ିଷേඥሺଷమିସሺଶሻሺ଼ሻ

ଶሺଶሻ
ൌ

ିଷേ√ଽିସ

ସ
ൌ

ିଷേ√ିହହ

ସ
ൌ

ିଷേ√ହହ

ସ
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15) 3݇ଶ  3݇ െ 4 ൌ 7  

                  െ7    െ 7 

 3݇ଶ  3݇ െ 11 ൌ 0 

 ܽ ൌ 3, ܾ ൌ 3, ܿ ൌ െ11 

 
ିଷേඥଷమିସሺଷሻሺିଵଵሻ

ଶሺଷሻ
ൌ

ିଷേ√ଽାଵଷଶ


ൌ

ିଷേ√ଵସଵ


 

 

ଶݔ7 (17  ݔ3 െ 16 ൌ െ2    

                   2       2 

ଶݔ7   ݔ3 െ 14 ൌ 0 

 ܽ ൌ 7, ܾ ൌ 3, ܿ ൌ െ14 

 
ିଷേඥଷమିସሺሻሺିଵସሻ

ଶሺሻ
ൌ

ିଷേ√ଽାଷଽଶ

ଵସ
ൌ

ିଷേ√ସଵ

ଵସ
 

 

ଶ2  (19  6 െ 16 ൌ 4 

                   െ4      െ 4 

ଶ2   6 െ 20 ൌ 0 

 ܽ ൌ 2, ܾ ൌ 6, ܿ ൌ െ20 

 
ିേඥమିସሺଶሻሺିଶሻ

ଶሺଶሻ
ൌ

ିേ√ଷାଵ

ସ
ൌ

ିേ√ଵଽ

ସ
ൌ

ିേଵସ

ସ
ൌ 2, െ5 

   

21) 3݊ଶ  3݊ ൌ െ3  

              3     3 

 3݊ଶ  3݊  3 ൌ 0 

 ܽ ൌ 3, ܾ ൌ 3, ܿ ൌ 3 

 
ିଷേඥሺଷሻమିସሺଷሻሺଷሻ

ଶሺଷሻ
ൌ

ିଷേ√ଽିଷ


ൌ

ିଷേ√ିଽ·ଷ


ൌ

ିଷേଷ√ଷ


ൌ

ିଵേ√ଷ


 

 

ଶݔ2 (23      ൌ െ7ݔ  49  

 7ݔ െ 49  ݔ7 െ 49 

ଶݔ2   ݔ7 െ 49 ൌ 0 

 ܽ ൌ 2, ܾ ൌ 7, ܿ ൌ െ49 

 
ିേඥሺሻమିସሺଶሻሺିସଽሻ

ଶሺଶሻ
ൌ

ିേ√ସଽାଷଽଶ

ସ
ൌ

ିേ√ସସଵ

ସ
 

 

ଶݔ5 (25            ൌ ݔ7  7  

 െ7ݔ െ 7 െ ݔ7 െ 7 

ଶݔ5  െ ݔ7 െ 7 ൌ 0 

 ܽ ൌ 5, ܾ ൌ െ7, ܿ ൌ െ7 

 
േඥሺିሻమିସሺହሻሺିሻ

ଶሺହሻ
ൌ

േඥସଽାଵସሻ

ଵ
ൌ

േ√ଵ଼ଽ

ଵ
ൌ

േ√ଽ·ଶଵ

ଵ
ൌ

േଷ√ଶଵ

ଵ
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27) 8݊ଶ             ൌ െ3݊ െ 8  

 3݊  8        3݊  8 

 8݊ଶ  3݊  8 ൌ 0 

 ܽ ൌ 8, ܾ ൌ 3, ܿ ൌ 8 

 
ିଷേඥଷమିସሺ଼ሻሺ଼ሻ

ଶሺ଼ሻ
ൌ

ିଷേ√ଽିଶହ

ଵ
ൌ

ିଷേ√ିଶସ

ଵ
ൌ

ିଷേ√ଶସ

ଵ
 

   

ଶݔ2 (29  ݔ5 ൌ െ3  

            3    3 

ଶݔ2   ݔ5  3 ൌ 0 

 ܽ ൌ 2, ܾ ൌ 5, ܿ ൌ 3 

 
ିହേඥହమିସሺଶሻሺଷሻ

ଶሺଶሻ
ൌ

ିହേ√ଶହିଶସ

ସ
ൌ

ିହേ√ଵ

ସ
ൌ

ିହേଵ

ସ
ൌ െ1, െ

ଷ

ଶ
 

 

31) 4ܽଶ െ 64 ൌ 0  

 ܽ ൌ 4, ܾ ൌ 0, ܿ ൌ െ64 

 
ିേඥమିସሺସሻሺିସሻ

ଶሺସሻ
ൌ

േ√ଵଶସ

଼
ൌ

േଷଶ

଼
ൌ േ4  

   

ଶ4 (33  5 െ 36 ൌ   ଶ3

 െ3ଶ                    െ  ଶ3

ଶ   5 െ 36 ൌ 0 

 ܽ ൌ 1, ܾ ൌ 5, ܿ ൌ െ36 

 
ିହേඥହమିସሺଵሻሺିଷሻ

ଶሺଵሻ
ൌ

ିହേ√ଶହାଵସସ

ଶ
ൌ

ିହേ√ଵଽ

ଶ
ൌ

ିହേଵଷ

ଶ
ൌ 4, െ9         

 

35) െ5݊ଶ െ 3݊ െ 52 ൌ 2 െ 7݊ଶ  

 7݊ଶ         െ 2      െ 2  7݊ଶ 

 2݊ଶ െ 3݊ െ 54 ൌ 0 

 ܽ ൌ 2, ܾ ൌ െ3, ܿ ൌ െ54 

 
ଷേඥሺିଷሻమିସሺଶሻሺିହସሻ

ଶሺଶሻ
ൌ

ଷേ√ଽାସଷଶ

ସ
ൌ

ଷേ√ସସଵ

ସ
ൌ

ଷേଶଵ

ସ
ൌ 6, െ

ଽ

ଶ
 

 

ଶݎ7 (37 െ 12 ൌ െ3ݎ  

   3ݎ             ݎ3

ଶݎ7   ݎ3 െ 12 ൌ 0 

 ܽ ൌ 7, ܾ ൌ 3, ܿ ൌ െ12 

 
ିଷേඥଷమିସሺሻሺିଵଶሻ

ଶሺሻ
ൌ

ିଷേ√ଽାଷଷ

ଵସ
ൌ

ିଷേ√ଷସହ

ଵସ
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39) 2݊ଶ െ 9 ൌ 4  

        െ4   െ 4 

 2݊ଶ െ 13 ൌ 0 

 ܽ ൌ 2, ܾ ൌ 0, ܿ ൌ െ13 

 
ିേඥమିସሺଶሻሺିଵଷሻ

ଶሺଶሻ
ൌ

േ√ଵସ

ସ
ൌ

േ√ସ·ଶ

ସ
ൌ

േଶ√ଶ

ସ
ൌ

േ√ଶ

ଶ
 

 
9.5

1) 2, 5   

ݔ  ൌ ݔ        ,2 ൌ 5 

 െ2 െ 2 െ 5 െ 5 

ݔ  െ 2 ൌ ݔ  0 െ 5 ൌ 0 

 ሺݔ െ 2ሻሺݔ െ 5ሻ ൌ 0 

ଶݔ  െ ݔ5 െ ݔ2  10 ൌ 0 

ଶݔ  െ ݔ7  10 ൌ 0 

 

3) 20, 2 

ݔ  ൌ ݔ          20 ൌ 2 

 െ20 െ 20 െ 2 െ 2 

ݔ  െ 20 ൌ ݔ 0 െ 2 ൌ 0 

 ሺݔ െ 20ሻሺݔ െ 2ሻ ൌ 0 

ଶݔ  െ ݔ20 െ ݔ2  40 ൌ 0 

ଶݔ  െ ݔ22  40 ൌ 0 

 

5) 4, 4 

ݔ  ൌ ݔ      4 ൌ 4 

 െ4 െ 4 െ 4 െ 4  
ݔ  െ 4 ൌ ݔ  0 െ 4 ൌ 0 

 ሺݔ െ 4ሻሺݔ െ 4ሻ ൌ 0 

ଶݔ  െ ݔ4 െ ݔ4  16 ൌ 0 

ଶݔ  െ ݔ8  16 ൌ 0 

 

7) 0, 0 

ݔ  ൌ 0, ݔ ൌ 0 

ݔݔ  ൌ 0 

ଶݔ  ൌ 0 

 

 

 

 

 

 

9) െ4, 11  

ݔ  ൌ െ4     ݔ ൌ 11 

 4  4   െ 11 െ 11 

ݔ   4 ൌ ݔ 0 െ 11 ൌ 0 

 ሺݔ  4ሻሺݔ െ 11ሻ ൌ 0 

ଶݔ   ݔ4 െ ݔ11 െ 44 ൌ 0 

ଶݔ  െ ݔ7 െ 44 ൌ 0 

 

11)  
ଷ

ସ
,

ଵ

ସ
 

 4ሺݔሻ ൌ ቀଷ

ସ
ቁ 4  , 4ሺݔሻ ൌ ቀଵ

ସ
ቁ 4 

ݔ4  ൌ ݔ4                3 ൌ 1 

 െ3 െ 3      െ 1 െ 1  
ݔ4  െ 3 ൌ ݔ4  0 െ 1 ൌ 0 

 ሺ4ݔ െ 3ሻሺ4ݔ െ 1ሻ ൌ 0 

ଶݔ16  െ ݔ12 െ ݔ4  3 ൌ 0 

ଶݔ16  െ ݔ8  3 ൌ 0 

 

13) 
ଵ

ଶ
  ,

ଵ

ଷ
   

 ሺ2ሻݔ ൌ
ଵ

ଶ
ሺ2ሻ     ሺ3ሻݔ ൌ

ଵ

ଷ
ሺ3ሻ 

ݔ2  ൌ ݔ3                1 ൌ 1 

 െ1  െ 1            െ 1  െ 1 

ݔ2  െ 1 ൌ ݔ3  0 െ 1 ൌ 0 

 ሺ2ݔ െ 1ሻሺ3ݔ െ 1ሻ ൌ 0 

ଶݔ6  െ ݔ3 െ ݔ2  1 ൌ 0 

ଶݔ6  െ ݔ5  1 ൌ 0 

 

 

 

 

 

 

 

15) 
ଷ


 ,   4   

 ሺ7ሻݔ ൌ
ଷ


ሺݔሻ   ݔ ൌ 4 

ݔ7  ൌ 3         െ 4 െ 4 

 െ3 െ ݔ        3 െ 4 ൌ 0 

ݔ7  െ 3 ൌ 0 

 ሺ7ݔ െ 3ሻሺݔ െ 4ሻ ൌ 0 

ଶݔ7  െ ݔ3 െ ݔ28  12 ൌ 0 

ଶݔ7  െ ݔ31  12 ൌ 0 

 

17) െ
ଵ

ଷ
,

ହ


   

 ሺ3ሻݔ ൌ െ
ଵ

ଷ
ሺ3ሻ  6ሺݔሻ ൌ

ହ


ሺ6ሻ 

ݔ3  ൌ െ1             6ݔ ൌ 5 

 1    1         െ 5   െ 5 

ݔ3   1 ൌ ݔ6    0 െ 5 ൌ 0 

 ሺ3ݔ  1ሻሺ6ݔ െ 5ሻ ൌ 0 

ଶݔ18   ݔ6 െ ݔ15 െ 5 ൌ 0 

ଶݔ18  െ ݔ9 െ 5 ൌ 0 

 

19) െ6,     
ଵ

ଽ
  

ݔ  ൌ െ6    ሺ9ሻݔ ൌ
ଵ

ଽ
ሺ9ሻ 

 6  ݔ9       6 ൌ 1 

ݔ   6 ൌ 0   െ1   െ 1 

ݔ9         െ 1 ൌ 0 

 ሺݔ  6ሻሺ9ݔ െ 1ሻ ൌ 0 

ଶݔ9   ݔ54 െ ݔ െ 6 ൌ 0 

ଶݔ9  െ ݔ53 െ 6 ൌ 0 

 

21) േ5  

ଶݔ  ൌ ሺേ5ሻଶ     
ଶݔ  ൌ 25 

 െ25 െ 25 

ଶݔ  െ 25 ൌ 0 
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23) േ
ଵ

ହ
  

ଶݔ  ൌ ቀേ
ଵ

ହ
ቁ

ଶ
 

 ሺ25ሻݔଶ ൌ
ଵ

ଶହ
ሺ25ሻ 

ଶݔ25  ൌ 1 

  െ1     െ 1 

ଶݔ25  െ 1 ൌ 0 

 

25) േ√11   

ଶݔ  ൌ ൫േ√11൯
ଶ

 

ଶݔ  ൌ 11 

 െ11 െ 11 

ଶݔ  െ 11 ൌ 0 

 

27) േ √ଷ

ସ
  

ݔ4  ൌ േ √ଷ

ସ
 ሺ4ሻ 

 ሺ4ݔሻଶ ൌ ൫േ√3൯
ଶ

 

ଶݔ16  ൌ 3 

 െ3   െ 3 

ଶݔ16  െ 3 ൌ 0 

 

29) േ݅√13  

ଶݔ  ൌ ൫േ݅√13൯
ଶ

     

ଶݔ  ൌ െ13 

 13  13 

ଶݔ   13 ൌ 0 

 

31) 2 േ √6  

ݔ  ൌ 2 േ √6 

 െ2 െ 2 

 ሺݔ െ 2ሻଶ ൌ ൫േ√6൯
ଶ

 

ଶݔ  െ ݔ4  4 ൌ 6 

                    െ6  െ 6    

ଶݔ  െ ݔ4 െ 2 ൌ 0 

 

33) 1 േ 3݅  

ݔ  ൌ 1 േ 3݅     

 െ1 െ 1 

 ሺݔ െ 1ሻଶ ൌ ሺേ3݅ሻଶ 

ଶݔ  െ ݔ2  1 ൌ െ9 

                  9    9 

ଶݔ  െ ݔ2  10 ൌ 0  

    

35)  6 േ ݅√3 

ݔ  ൌ 6 േ ݅√3 

 െ6 െ 6 

 ሺݔ െ 6ሻଶ ൌ ൫േ݅√3൯
ଶ

 

ଶݔ  െ ݔ12  36 ൌ െ3 

                    3       3 

ଶݔ  െ ݔ12  39 ൌ 0  

 

 

 

 

 

37) 
ିଵേ√

ଶ
  

 ሺ2ሻݔ ൌ
ିଵേ√

ଶ
ሺ2ሻ 

ݔ2     ൌ െ1 േ √6 

   1     1 

 ሺ2ݔ  1ሻଶ ൌ ൫േ√6൯
ଶ

 

ଶݔ4   ݔ4  1 ൌ 6 

      െ6 െ 6 

ଶݔ4   ݔ4 െ 5 ൌ 0 

 

39) 
േ√ଶ

଼
  

 ሺ8ሻݔ ൌ
േ√ଶ

଼
ሺ8ሻ 

ݔ8     ൌ 6 േ ݅√2 

  െ6  െ 6 

 ሺ8ݔ െ 6ሻଶ ൌ ൫േ݅√2൯
ଶ

 

ଶݔ64  െ ݔ96  36 ൌ െ2 

                           2     2    

ଶݔ64  െ ݔ96  38 ൌ 0 
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9.6

ସݔ (1 െ ଶݔ5  4 ൌ 0   

ݕ  ൌ ,ଶݔ ଶݕ ൌ  ସݔ

ଶݕ  െ ݕ5  4 ൌ 0 

 ሺݕ െ 4ሻሺݕ െ 1ሻ ൌ 0 

ݕ  െ 4 ൌ ݕ   0 െ 1 ൌ 0 

    4  4       1     1 

ݕ  ൌ ݕ   4 ൌ 1 

ଶݔ√  ൌ ଶݔ    4√ ൌ √1 

ݔ  ൌ േ2, േ1 

3) ݉ସ െ 7݉ଶ െ 8 ൌ 0 

ݕ  ൌ ݉ଶ  ݕଶ ൌ ݉ଶ 

ଶݕ  െ ݕ7 െ 8 ൌ 0 

 ሺݕ െ 8ሻሺݕ  1ሻ ൌ 0 

ݕ  െ 8 ൌ ݕ   0  1 ൌ 0 

     8    8   െ 1   െ 1 

ݕ  ൌ ݕ     8 ൌ െ1 

 √݉ଶ ൌ √8  √݉ଶ ൌ ඥሺെ1ሻଶ 

 ݉ ൌ േ2√2, േ݅ 

 

5) ܽସ െ 50ܽଶ  49 ൌ 0 

ݕ  ൌ ܽଶ   ݕଶ ൌ ܽସ 

ଶݕ  െ ݕ50  49 ൌ 0 

 ሺݕ െ 49ሻሺݕ െ 1ሻ ൌ 0 

ݕ  െ 49 ൌ ݕ    0 െ 1 ൌ 0 

    49    49     1   1 

ݕ  ൌ ݕ    49 ൌ 1 

 √ܽଶ ൌ √49   √ܽଶ ൌ √1 

 ܽ ൌ േ7, േ1 

 

ସݔ (7 െ ଶݔ25  144 ൌ 0 

ݕ  ൌ ,ଶݔ ଶݕ ൌ  ସݔ

ଶݕ  െ ݕ25  144 ൌ 0 

 ሺݕ െ 9ሻሺݕ െ 16ሻ ൌ 0 

ݕ  െ 9 ൌ ݕ  0 െ 16 ൌ 0 

     9   9     16    16 

ݕ  ൌ ݕ          9 ൌ 16 

ଶݔ√  ൌ ଶݔ√    9√ ൌ √16 

ݔ  ൌ േ3, േ4 

9) ݉ସ െ 20݉ଶ  64 ൌ 0  

ݕ  ൌ ݉ଶ  ݕଶ ൌ ݉ସ 

ଶݕ  െ ݕ20  64 ൌ 0 

 ሺݕ െ 4ሻሺݕ െ 16ሻ ൌ 0 

ݕ  െ 4 ൌ ݕ     0 െ 16 ൌ 0 

    4    4       16    16 

ݕ  ൌ ݕ             4 ൌ 16 

 √݉ଶ ൌ √4   √݉ଶ ൌ √16  
 ݉ ൌ േ2, േ4 
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ݖ (11 െ 216 ൌ   ଷݖ19

ݕ  ൌ ଶݕ ଷݖ ൌ  ݖ

ଶݕ  െ 216 ൌ  ݕ19

     െ19ݕ     െ  ݕ19

ଶݕ  െ ݕ19 െ 216 ൌ 0 

 ሺݕ െ 27ሻሺݕ  8ሻ ൌ 0 

ݕ  െ 27 ൌ ݕ   0  8 ൌ 0 

    27    27   െ 8   െ 8 

ݕ  ൌ ݕ           27 ൌ െ8 

ଷݖ      ൌ ଷݖ       27 ൌ െ8 

 െ27 െ 27     8   8 

ଷݖ  െ 27 ൌ ଷݖ  0 െ 8 ൌ 0 

 ሺݖ െ 3ሻሺݖଶ  ݖ3  9ሻ ൌ 0        
ݖ  െ 3 ൌ ଶݖ     0  ݖ3  9 ൌ 0      

    3   3  
ିଷേඥଷమିସሺଵሻሺଽሻ

ଶሺଵሻ
ൌ

ଶേ√ିଶ

ଶ
ൌ

ିଷേଷ√ଷ

ଶ
 

ݖ   ൌ 3 

 ሺݖ  2ሻሺݖଶ െ ݖ2  4ሻ ൌ 0 

ݖ   2 ൌ ଶݖ   0 െ ݔ2  4 ൌ 0 

    െ2  െ 2  
ଶേඥሺିଶሻమିସሺଵሻሺସሻ

ଶ
ൌ

ଶേ√ିଵଶ

ଶ
ൌ

ଶേଶ√ଷ

ଶ
ൌ 1 േ ݅√3 

ݖ  ൌ െ2 

ݖ  ൌ 3,
ିଷേଷ√ଷ

ଶ
, െ2, 1 േ ݅√3 

ସݖ6 (13 െ ଶݖ ൌ 12  

ݕ  ൌ ,ଶݖ ଶݕ ൌ  ସݖ

ଶݕ6  െ ݕ ൌ 12 

       െ12   െ 12 

ଶݕ6  െ ݕ െ 12 ൌ 0 

 ሺ3ݕ  4ሻሺ2ݕ െ 3ሻ ൌ 0 

ݕ3   4 ൌ ݕ2     0 െ 3 ൌ 0 

       െ4   െ 4         3       3 

  
ଷ௬

ଷ
ൌ െ

ସ

ଷ
           

ଶ௬

ଶ
ൌ

ଷ

ଶ
 

ݕ  ൌ െ
ସ

ଷ
,

ଷ

ଶ
 

ଶݖ√  ൌ ටെ
ସ

ଷ
 ቀ√ଷ

√ଷ
ቁ   √ݖଶ ൌ ටଷ

ଶ
 ቀ√ଶ

√ଶ
ቁ 

ݖ  ൌ
േଶ√ଷ

ଷ
,

േ√

ଶ
 

 

 

 

 

 

ݔ (15
మ
య െ 35 ൌ ݔ2

భ
య  

ݕ  ൌ ݔ
భ
య, ଶݕ ൌ ݔ

మ
య 

ଶݕ  െ 35 ൌ   ݕ2

     െ2ݕ    െ  ݕ2

ଶݕ  െ ݕ2 െ 35 ൌ 0 

 ሺݕ െ 7ሻሺݕ  5ሻ ൌ 0 

ݕ   െ 7 ൌ ݕ    0  5 ൌ 0 

      7  7      െ 5    െ 5 

ݕ  ൌ ݕ    ,7 ൌ െ5 

ݔ 
భ
య ൌ െ5       ݔ

భ
య ൌ 7 

 ൫√ݔయ ൯
ଷ

ൌ ሺെ5ሻଷ ൫√ݔయ ൯
ଷ

ൌ 7ଷ 

ݔ  ൌ െ125, 343 
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ିݕ (17  ଷିݕ7 ൌ 8   

ݖ  ൌ ଶݖ ଷିݕ ൌ  ିݕ

ଶݖ   ݖ7 ൌ 8 

        െ8    െ 8 

ଶݖ   ݖ7 െ 8 ൌ 0 

 ሺݖ  8ሻሺݖ െ 1ሻ ൌ 0 

ݖ   8 ൌ ݖ   0 െ 1 ൌ 0 

     െ8 െ 8      1   1 

ݖ  ൌ െ8,   ݖ ൌ 1 

ଷିݕ  ൌ െ8, ଷିݕ ൌ 1 

 ሺݕଷሻ ቀ ଵ

௬యቁ ൌ െ8ሺݕଷሻ   ሺݕଷሻ ଵ

௬య ൌ 1ሺݕଷሻ 

                 1 ൌ െ8ݕଷ                1 ൌ    ଷݕ
         8ݕଷ      ଷݕ8            െ 1   െ 1   

ଷݕ8     1 ൌ 0                       0 ൌ ଷݕ െ 1 

 ሺ2ݕ  1ሻሺ4ݕଶ െ ݕ2  1ሻ ൌ 0  0 ൌ ሺݕ െ 1ሻሺݕଶ  ݕ  1ሻ 

ݕ2   1 ൌ ଶݕ4  0 െ ݕ2  1 ൌ ݕ                        0 െ 1 ൌ ଶݕ    0  ݕ  1 ൌ 0 

      െ1    െ 1  
ଶേඥሺିଶሻమିସሺସሻሺଵሻ

ଶሺସሻ
                                1   1 

ିଵേඥଵభିସሺଵሻሺଵሻ

ଶሺଵሻ
 

      
ଶ௬

ଶ
ൌ

ିଵ

ଶ
       

ଶേ√ିଵଶ

଼
ݕ            ൌ 1     

ିଵേ√ିଷ

ଶ
ൌ

ିଵേ√ଷ

ଶ
 

ݕ        ൌ െ
ଵ

ଶ
     

ଶേଶ√ଷ

଼
ൌ

ଵേ√ଷ

ସ
    

ݕ      ൌ െ
ଵ

ଶ
,

ଵേ√ଷ

ସ
, 1,

ିଵേ√ଷ

ଶ
  

 

ସݔ (19 െ ଶݔ2 െ 3 ൌ 0  

ݕ  ൌ ଶݕ  ଶݔ ൌ  ସݔ

ଶݕ  െ ݕ2 െ 3 ൌ 0 

 ሺݕ െ 3ሻሺݕ  1ሻ ൌ 0 

ݕ  െ 3 ൌ ݕ    0  1 ൌ 0 

     3  3      െ 1   െ 1 

ݕ        ൌ ݕ            3 ൌ െ1 

ଶݔ√  ൌ ଶݔ√         3√ ൌ √െ1 

ݔ  ൌ േ√3, േ݅ 
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ସݔ2 (21 െ ଶݔ5  2 ൌ 0  

ݕ  ൌ ,ଶݔ ଶݕ ൌ      ସݔ
ଶݕ2  െ ݕ5  2 ൌ 0 

 ሺ2ݕ െ 1ሻሺݕ െ 2ሻ ൌ 0 

ݕ2  െ 1 ൌ ݕ    0 െ 2 ൌ 0 

       1     1     2    2 

        
ଶ௬

ଶ
ൌ

ଵ

ଶ
ݕ              ൌ 2 

ݕ           ൌ
ଵ

ଶ
 

ଶݔ√  ൌ ටଵ

ଶ
 ቀ√ଶ

√ଶ
ቁ   √ݔଶ ൌ √2 

ݔ  ൌ േ √ଶ

ଶ
, േ√2 

 

ସݔ (23 െ ଶݔ9  8 ൌ 0  

ݕ  ൌ ,ଶݔ ଶݕ ൌ  ସݔ

ଶݕ  െ ݕ9  8 ൌ 0 

 ሺݕ െ 8ሻሺݕ െ 1ሻ ൌ 0 

ݕ  െ 8 ൌ ݕ   0 െ 1 ൌ 0 

     8  8      1     1 

ݕ          ൌ ݕ         8 ൌ 1 

ଶݔ√  ൌ ଶݔ√    8√ ൌ √1 

ݔ  ൌ േ2√2, േ1 

 

ݔ8 (25 െ ଷݔ  1 ൌ 0  

ݕ  ൌ ,ଷݔ ଶݕ ൌ  ݔ

ଶݕ8  െ ݕ  1 ൌ 0 

 ሺ8ݕ െ 1ሻሺݕ െ 1ሻ ൌ 0 

ݕ8  െ 1 ൌ ݕ   0 െ 1 ൌ 0 

        1   1     1    1 

        
଼௬

଼
ൌ

ଵ

଼
ݕ            ൌ 1 

ݕ          ൌ
ଵ

଼
 

 ሺ8ሻݔଷ ൌ
ଵ

଼
ሺ8ሻ                                                         ݔଷ ൌ 1 

ଷݔ8    ൌ 1                                                            െ 1  െ 1 

  െ1    െ ଷݔ                                                        1 െ 1 ൌ 0 

ଷݔ8  െ 1 ൌ 0    ሺݔ െ 1ሻሺݔଶ  ݔ  1ሻ ൌ 0 

 ሺ2ݔ െ 1ሻሺ4ݔଶ  ݔ2  1 ൌ ݔ  0 െ 1 ൌ ଶݔ    0  ݔ  1 ൌ 0 

ݔ2  െ 1 ൌ ଶݔ4   0  ݔ2  1 ൌ 0     1  1   
ିଵേඥଵభିସሺଵሻሺଵሻ

ଶሺଵሻ
  

       1   1  
ିଶേඥଶమିସሺସሻሺଵሻ

ଶሺସሻ
ݔ          ൌ 1    

ିଵേ√ିଷ

ଶ
ൌ

ିଵേ√ଷ

ଶ
 

         
ଶ௫

ଶ
ൌ

ଵ

ଶ
   

ିଶേ√ିଵଶ

଼
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ݔ            ൌ
ଵ

ଶ
  

ିଶേଶ√ଷ

଼
ൌ

ିଵേ√ଷ

ସ
 

 

ݔ  ൌ
ଵ

ଶ
,

ିଵേ√ଷ

ସ
, 1,

ିଵേ√ଷ

ଶ
 

 

଼ݔ (27 െ ସݔ17  16 ൌ 0  

ݕ  ൌ ,ସݔ ଶݕ ൌ  ଼ݔ

ଶݕ  െ ݕ17  16 ൌ 0 

 ሺݕ െ 16ሻሺݕ െ 1ሻ ൌ 0 

ݕ  െ 16 ൌ ݕ   0 െ 1 ൌ 0 

    16  16      1     1 

ݕ           ൌ ݕ        16 ൌ 1 

ସݔ  ൌ ସݔ                                                             16 ൌ 1 

 െ16  െ 16                                                   െ 1   െ 1 

ସݔ  െ 16 ൌ ସݔ                                             0 െ 1 ൌ 0 

 ሺݔଶ  4ሻሺݔଶ െ 4ሻ ൌ 0    ሺݔଶ െ 1ሻሺݔଶ  1ሻ ൌ 0 

ଶݔ   4 ൌ ଶݔ   0 െ 4 ൌ ଶݔ    0 െ 1 ൌ ଶݔ   0  1 ൌ 0 

      െ4   െ 4        4    4       1     1       െ 1    െ 1 

ଶݔ√  ൌ √െ4       √ݔଶ ൌ ଶݔ√           4√ ൌ ଶݔ√    1√ ൌ √െ1 

ݔ  ൌ േ2݅    ݔ ൌ േ2   ݔ ൌ േ1       ݔ ൌ േ݅ 

ݔ  ൌ േ2݅, േ2, േ݅, േ1 

 

29) ሺݕ  ܾሻଶ െ 4ሺݕ  ܾሻ ൌ 21  

ݖ  ൌ ሺݕ  ܾሻ, ଶݖ ൌ ሺݕ  ܾሻଶ     

ଶݖ  െ ݖ4 ൌ 21 

        െ21 െ 21 

ଶݖ  െ ݖ4 െ 21 ൌ 0 

 ሺݖ െ 7ሻሺݖ  3ሻ ൌ 0 

ݖ  െ 7 ൌ ݖ     0  3 ൌ 0 

   7    7      െ 3    െ 3 

ݖ          ൌ ݖ           7 ൌ െ3 

ݕ   ܾ ൌ ݕ     7  ܾ ൌ െ3 

    െܾ   െ ܾ       െ ܾ   െ ܾ 

ݕ  ൌ 7 െ ݕ      ܾ ൌ െ3 െ ܾ 
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31) ሺݕ  2ሻଶ െ 6ሺݕ  2ሻ ൌ 16  

ݖ  ൌ ݕ  ଶݖ    ,2 ൌ ሺݕ  2ሻଶ 

ଶݖ  െ ݖ6 ൌ 16 

      െ16   െ 16 

ଶݖ  െ ݖ6 െ 16 ൌ 0 

 ሺݖ െ 8ሻሺݖ  2ሻ ൌ 0 

ݖ  െ 8 ൌ ݖ    0  2 ൌ 0 

     8    8    െ 2   െ 2 

ݖ         ൌ ݖ           8 ൌ െ2 

ݕ    2 ൌ ݕ        8  2 ൌ െ2 

     െ2  െ 2          െ 2    െ 2 

ݕ            ൌ ݕ             6 ൌ െ4 

 

33) ሺݔ െ 3ሻଶ െ 2ሺݔ െ 3ሻ ൌ 35  

ݕ  ൌ ሺݔ െ 3ሻ,   ݕଶ ൌ ሺݔ െ 3ሻଶ         

ଶݕ  െ ݕ2 ൌ 35 

      െ35    െ 35 

ଶݕ  െ ݕ2 െ 35 ൌ 0 

 ሺݕ െ 7ሻሺݕ  5ሻ ൌ 0 

ݕ   െ 7 ൌ ݕ    0  5 ൌ 0 

     7    7      െ 5   െ 5 

ݕ           ൌ ݕ         7 ൌ െ5 

ݔ  െ 3 ൌ ݔ    7 െ 3 ൌ െ5 

     3    3       3    3 

ݔ  ൌ 10, െ2 

 

35)  ሺݎ െ 1ሻଶ െ 8ሺݎ െ 1ሻ ൌ 20 

ݕ  ൌ ሺݎ െ 1ሻ, ଶݕ ൌ ሺݎ െ 1ሻଶ 

ଶݕ  െ ݕ8 ൌ 20 

       െ20  െ 20 

ଶݕ  െ ݕ8 െ 20 ൌ 0 

 ሺݕ െ 10ሻሺݕ  2ሻ ൌ 0 

ݕ  െ 10 ൌ ݕ     0  2 ൌ 0 

     10   10   െ 2   െ 2 

ݕ          ൌ ݕ           10 ൌ െ2 

ݎ  െ 1 ൌ ݎ    10 െ 1 ൌ െ2 

    1     1       1      1 

ݎ  ൌ 11, െ1 

 

 

 

37)  3ሺݕ  1ሻଶ െ 14ሺݕ  1ሻ ൌ 5 

ݖ    ൌ ሺݕ  1ሻ, ଶݖ ൌ ሺݕ  1ሻଶ 

ଶݖ3  െ ݖ14 ൌ 5 

           െ5     െ 5 

ଶݖ3  െ ݖ14 െ 5 ൌ 0 

 ሺ3ݖ  1ሻሺݖ െ 5ሻ ൌ 0 

ݖ3   1 ൌ ݖ   0 െ 5 ൌ 0 

      െ1  െ 1     5     5 

         
ଷ௭

ଷ
ൌ

ିଵ

ଷ
ݖ         ൌ 5 

ݖ           ൌ െ
ଵ

ଷ
 

ݕ   1 ൌ െ
ଵ

ଷ
ݕ         1 ൌ 5 

    െ1     െ 1           െ 1    െ 1 

ݕ          ൌ െ
ସ

ଷ
, 4 

39) ሺ3ݔଶ െ ሻଶݔ2  5 ൌ 6ሺ3ݔଶ െ    ሻݔ2

ݕ  ൌ ሺ3ݔଶ െ ,ሻݔ2 ଶݕ ൌ ሺ3ݔଶ െ    ሻଶݔ2
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ଶݕ   5 ൌ  ݕ6

     െ6ݕ    െ  ݕ6

ଶݕ  െ ݕ6  5 ൌ 0 

 ሺݕ െ 1ሻሺݕ െ 5ሻ ൌ 0 

ݕ  െ 1 ൌ ݕ   0 െ 5 ൌ 0 

      1   1    5    5 

ݕ        ൌ ݕ           1 ൌ 5 

ଶݔ3  െ ݔ2 ൌ ଶݔ3                    1 െ ݔ2 ൌ 5 

            െ1   െ 1                           െ 5   െ 5 

ଶݔ3  െ ݔ2 െ 1 ൌ ଶݔ3            0 െ ݔ2 െ 5 ൌ 0 

 ሺ3ݔ െ 5ሻሺݔ  1ሻ ൌ 0      ሺ3ݔ  1ሻሺݔ െ 1ሻ ൌ 0 

ݔ3  െ 5 ൌ ݔ  0  1 ൌ ݔ3   0  1 ൌ ݔ   0 െ 1 ൌ 0 

       5     5   െ 1   െ 1    െ 1   െ 1   1     1 

        
ଷ௫

ଷ
ൌ

ହ

ଷ
ݔ            ൌ െ1        

ଷ௫

ଷ
ൌ

ିଵ

ଷ
ݔ          ൌ 1 

ݔ  ൌ
ହ

ଷ
, െ1, െ

ଵ

ଷ
, 1  

 

 

 

 

 

 

 

 

 

 

41) 2ሺ3ݔ  1ሻ
మ
య െ 5ሺ3ݔ  1ሻ

భ
య ൌ 88  

ݕ  ൌ ሺ3ݔ  1ሻ
భ
య, ݕଶ ൌ ሺ3ݔ  1ሻ

మ
య 

ଶݕ2  െ ݕ5 ൌ 88 

           െ88 െ 88 

ଶݕ2  െ ݕ5 െ 88 ൌ 0 

 ሺ2ݕ  11ሻሺݕ െ 8ሻ ൌ 0 

ݕ2   11 ൌ ݕ    0 െ 8 ൌ 0 

       െ11 െ 11    8      8 

         
ଶ௬

ଶ
ൌ

ିଵଵ

ଶ
ݕ             ൌ 8 

ݕ           ൌ െ
ଵଵ

ଶ
 

 ሺ3ݔ  1ሻ
భ
య ൌ െ

ଵଵ

ଶ
                  ሺ3ݔ  1ሻ

భ
య ൌ 8 

 ൫√3ݔ  1య ൯
ଷ

ൌ ቀെ
ଵଵ

ଶ
ቁ

ଷ
        ൫√3ݔ  1య ൯

ଷ
ൌ 8ଷ 

ݔ3            1 ൌ െ
ଵଷଷଵ

଼
ݔ3                   1 ൌ 512 

               െ1      െ 1           െ1    െ 1 
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ଷ௫

ଷ
ൌ ቆെ

భయమవ
ఴ

ଷ
ቇ                      

ଷ௫

ଷ
ൌ

ହଵଵ

ଷ
 

ݔ      ൌ
ଵଷଶଽ

ଶସ
,

ହଵଵ

ଷ
 

 

43) ሺݔଶ  ሻଶݔ2 െ 2ሺݔଶ  ሻݔ2 ൌ 3  

ݕ  ൌ ሺݔଶ  ,ሻݔ2 ଶݕ ൌ ሺݔଶ   ሻଶݔ2

ଶݕ  െ ݕ2 ൌ 3 

        െ3    െ 3      

ଶݕ  െ ݕ2 െ 3 ൌ 0 

 ሺݕ െ 3ሻሺݕ  1ሻ ൌ 0 

ݕ  െ 3 ൌ ݕ   0  1 ൌ 0 

     3    3     െ 1  െ 1 

ݕ       ൌ ݕ             3 ൌ െ1 

ଶݔ   ݔ2 ൌ ଶݔ                          3  ݔ2 ൌ െ1 

            െ3 െ 3                                1     1 

ଶݔ   ݔ2 െ 3 ൌ ଶݔ          0  ݔ2  1 ൌ 0 

 ሺݔ  3ሻሺݔ െ 1ሻ ൌ 0       ሺඥሺݔ  1ሻଶ ൌ √0 

ݔ   3 ൌ ݔ  0 െ 1 ൌ ݔ         0  1 ൌ 0 

     െ3 െ 3     1    1         െ 1      െ 1 

ݔ  ൌ െ3, 1, െ1 

 

 

 

 

 

45) ሺ2ݔଶ െ ሻଶݔ െ 4ሺ2ݔଶ െ ሻݔ  3 ൌ 0  

ݕ  ൌ ሺ2ݔଶ െ ,ሻݔ ଶݕ ൌ ሺ2ݔଶ െ  ሻଶݔ

ଶݕ  െ ݕ4  3 ൌ 0 

 ሺݕ െ 3ሻሺݕ െ 1ሻ ൌ 0 

ݕ  െ 3 ൌ ݕ   0 െ 1 ൌ 0 

     3    3     1   1 

ݕ        ൌ ݕ            3 ൌ 1 

ଶݔ2  െ ݔ ൌ ଶݔ2    3 െ ݔ ൌ 1 

        െ3     െ 3            െ1  െ 1 

ଶݔ2  െ ݔ െ 3 ൌ ଶݔ2   0 െ ݔ െ 1 ൌ 0 

 ሺ2ݔ െ 3ሻሺݔ  1ሻ ൌ 0   ሺ2ݔ  1ሻሺݔ െ 1ሻ ൌ 0 

ݔ2  െ 3 ൌ ݔ    0  1 ൌ ݔ2   0  1 ൌ ݔ   0 െ 1 ൌ 0 

       3      3     െ 1  െ 1        െ1  െ 1     1    1 

         
ଶ௫

ଶ
ൌ

ଷ

ଶ
ݔ         ൌ െ1          

ଶ௫

ଶ
ൌ

ିଵ

ଶ
ݔ         ൌ 1 

 

ݔ  ൌ
ଷ

ଶ
, െ1, െ

ଵ

ଶ
, 1 
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9.7

1) In a landscape plan, a rectangular flowerbed is designed to be 4 meters longer than it is wide. If 60 

square meters are needed for the plants in the bed, what should the dimensions of the 

rectangular bed be?   

ݔሺݔ   4ሻ ൌ 60 

ݔ        ଶݔ    4  ݔ4 ൌ 60 

            െ60 െ 60 

ଶݔ   ݔ           60           ݔ4 െ 60 ൌ 0 

   ሺݔ െ 6ሻሺݔ  10ሻ ൌ 0 

ݔ    െ 6 ൌ ݔ  0  10 ൌ 0 

       6    6   െ 10  െ 10 

ݔ            ൌ ݔ            6 ൌ െ10 

 10݉ ݕܾ 6݉ 

 

 

 

 

 

 

 

 

 

 

3) A rectangular lot is 20 yards longer than it is wide and its area is 2400 square yards. Find the 

dimensions of the lot 

ݔሺݔ   20ሻ ൌ 2400 

ݔ         ଶݔ   20  ݔ20 ൌ 2400 

ቀ20     ݔ      2400          ·
ଵ

ଶ
ቁ

ଶ
ൌ 10ଶ ൌ 100 

ଶݔ     ݔ20  100 ൌ 2400  100 

   ඥሺݔ  10ሻଶ ൌ √2500  
ݔ         10 ൌ േ50 

          െ10    െ 10 

ݔ                    ൌ െ10 േ 50 

ݔ      ൌ 40, െ60 

 ݏ݀ݕ 60 ݔ ݏ݀ݕ40 

 

5) The length of a rectangular lot is 4 rods greater than its width, and its area is 60 square rods. Find 

the dimensions of the lot. 

ݔሺݔ   4ሻ ൌ 60 

ݔ          ଶݔ  4  ݔ4 ൌ 60 

          െ60 െ 60 
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ଶݔ  ݔ            60            ݔ4 െ 60 ൌ 0 

   ሺݔ  10ሻሺݔ െ 6ሻ ൌ 0 

ݔ     10 ൌ ݔ  0 െ 6 ൌ 0 

       െ10 െ 10    6   6 

ݔ              ൌ െ10    ݔ ൌ 6 

 

 ݏ݀ݎ 10 ݔ ݏ݀ݎ 6 

 

7) A rectangular piece of paper is twice as long as a square piece and 3 inches wider. The area of the 

rectangular piece is 108 ݅݊ଶ. Find the dimensions of the square piece. 

ݔሺݔ2   3ሻ ൌ 108 

ଶݔ2    ݔ2           ݔ6 ൌ 108 

            െ108 െ 108 

ݔ       108             3 
ଶ௫మ

ଶ


௫

ଶ
െ

ଵ଼

ଶ
ൌ



ଶ
 

ଶݔ     ݔ3 െ 54 ൌ 0 

   ሺݔ  9ሻሺݔ െ 6ሻ ൌ 0 

ݔ      9 ൌ ݔ  0 െ 6 ൌ 0   

        െ9 െ 9      6  6 

ݔ           ൌ െ9       ݔ ൌ 6 

 6݅݊ ݔ 6݅݊ 

 

 

 

9) The area of a rectangle is 48 ݂ݐଶ and its perimeter is 32 ft. Find its length and width.  

ݔ2   ݕ2 ൌ 32 

െ          ݔെ2   ݔ          ݔ2

              
ଶ௬

ଶ
ൌ

ଷଶ

ଶ
െ

ଶ௫

ଶ
 

ݕ            ݕ           48         ൌ 16 െ  ݔ

       ൌ ݕݔ    32 ൌ 48 

ሺ16ݔ     െ ሻݔ ൌ 48 

ݔ16     െ ଶݔ ൌ 48 

    െ16ݔ  ଶݔ െ ݔ16   ଶݔ

   0 ൌ ଶݔ െ ݔ16  48 

   0 ൌ ሺݔ െ 12ሻሺݔ െ 4ሻ 

ݔ    െ 12 ൌ ݔ   0 െ 4 ൌ 0 

       12    12    4  4 

ݔ             ൌ ݔ         12 ൌ 4 

ݕ   ݐ݂ 4 ݔ ݐ12݂  ൌ 16 െ 12 ൌ ݕ    4 ൌ 16 െ 4 ൌ 12 

 

11) A mirror 14 inches by 15 inches has a frame of uniform width. If the area of the frame equals that 

of the mirror, what is the width of the frame? 

  ሺ15  ሻሺ14ݔ2  ሻݔ2 ൌ 420 
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         210  ݔ30  28  ଶݔ4 ൌ 420 

ଶݔ4   14               ݔ58  210 ൌ 420 

          15   15  െ420 െ         ݔ2 420 

     
ସ௫మ

ଶ


ହ଼௫

ଶ
െ െ

ଶଵ

ଶ
ൌ



ଶ
    

ଶݔ2       ݔ29 െ 105 ൌ 0 

        14  ݔሺ2    ݔ2  35ሻሺݔ െ 3ሻ ൌ 0 

ݔ2        35 ൌ ݔ                            0 െ 3 ൌ 0 

ܣ  ൌ 2ሺ14 · 15ሻ ൌ 420            െ35   െ 35                         3    3 

 3 ݅݊                     
ଶ௫

ଶ
ൌ

ିଷହ

ଶ
ൌ ݔ  ൌ െ

ଷହ

ଶ
ݔ             ൌ 3  

 

 

 

 

 

 

 

 

 

 

 

 

13) A grass plot 9 yards long and 6 yards wide has a path of uniform width around it. If the area of the 

path is equal to the area of the plot, determine the width of the path.  

 ሺ6  ሻሺ9ݔ2  ሻݔ2 ൌ 108 

     54  ݔ12  ݔ18  ଶݔ4 ൌ 108 

ଶݔ4              9     ݔ30  54 ൌ 108 

             6      6  െ108  െ      ݔ2 108 

    
ସ௫మ

ଶ


ଷ௫

ଶ
െ

ହସ

ଶ
ൌ



ଶ
 

ଶݔ2      ݔ15 െ 27 ൌ 0 

 9  ݔሺ2   ݔ2 െ 3ሻሺݔ  9ሻ ൌ 0 

ݔ2     െ 3 ൌ ݔ   0  9 ൌ 0 

ܣ   ൌ 2ሺ9 · 6ሻ ൌ 108       3    3    െ 9  െ 9 

             
ଶ௫

ଶ
ൌ

ଷ

ଶ
ݔ           ൌ െ9 

ݔ                ൌ
ଷ

ଶ
ൌ 1.5  

  ݏ݀ݕ 1.5 
 

15) A page is to have a margin of 1 inch, and is to contain 35 ݅݊ଶ of painting. How large must the page 

be if the length is to exceed the width by 2 inches?  

ݔሺݔ   െ 2ሻ ൌ 35 

   ሺݔ െ 2ሻ   ݔଶ െ ݔ2 ൌ 35 
           1 
      1 
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                                െ35 െ 35 

ଶݔ      െ ݔ2 െ 35 ൌ 0 

     ሺݔ െ 7ሻሺݔ  5ሻ ൌ 0 

ݔ       െ 7 ൌ ݔ   0  5 ൌ 0 

                       7  7      െ 5   െ 5 

ݔ                      ൌ ݔ          7 ൌ െ5 

 9݅݊ ݔ 7݅݊ 

 

17) A rectangular wheat field is 80 rods long by 60 rods wide. A strip of uniform width is cut around 

the field, so that half the grain is left standing in the form of a rectangular plot. How wide is the 

strip that is cut?   

 ሺ80 െ ሻሺ60ݔ2 െ ሻݔ2 ൌ 2400 

     48000 െ ݔ160 െ ݔ120  ଶݔ4 ൌ 2400 

 80 െ 60        ݔ2 െ ଶݔ4  ݔ2 െ ݔ280  4800 ൌ 2400 

                   െ2400  െ 2400 

         60   
ସ௫మ

ସ
െ

ଶ଼௫

ସ


ଶସ

ସ
ൌ



ସ
 

ଶݔ       െ ݔ70  600 ൌ 0 

            80    ሺݔ െ 10ሻሺݔ െ 60ሻ ൌ 0 

ܣ   ൌ
ଵ

ଶ
ሺ60 · 80ሻ ൌ ݔ   2400 െ 10 ൌ ݔ   0 െ 60 ൌ 0 

          10  10     60   60   
ݔ                     ݏ݀ݎ 10  ൌ ݔ      10 ൌ 60 

 

19) A rectangular field 225 ft by 120 ft has a ring of uniform width cut around the outside edge. The 

ring leaves 65% of the field uncut in the center. What is the width of the ring?  

                                                                         ሺ225 െ ሻሺ120ݔ2 െ ሻݔ2 ൌ 17500 

  225 െ 120       ݔ2 െ 27000   ݔ2 െ ݔ450 െ ݔ240  ଶݔ4 ൌ 17500 

ଶݔ4   120            െ ݔ690  27000 ൌ 17500 

                െ17500  െ 17500 

               
ସ௫మ

ଶ
െ

ଽ௫

ଶ


ଽସହ

ଶ
ൌ



ଶ
 

ଶݔ2             225      െ ݔ345  4725 ൌ 0 

ܣ  ൌ 0.65ሺ120 · 225ሻ17500 
ଷସହേඥଷସହమିସሺଶሻሺସଶହሻ

ଶሺଶሻ
ൌ

ଷସହേ√଼ଵଶଶହ

ସ
ൌ

ଷସହേଶ଼ହ

ସ
ൌ

ଷଵହ

ଶ
 & 15 

  ݐ15݂     
    

21) A frame is 15 in by 25 in and is of uniform width. The inside of the frame leaves 75% of the total 

area available for the picture. What is the width of the frame?  

ሺ15 െ ሻሺ25ݔ2 െ ሻݔ2 ൌ 281.25     
     375 െ ݔ30 െ ݔ50  ଶݔ4 ൌ 281.25 

 15 െ 25        ݔ2 െ ଶݔ4  ݔ2 െ ݔ80  375 ൌ 281.25 

         െ281.25 െ 281.25 

           25   
ସ௫మ

ସ
െ

଼௫

ସ


ଽଷ.ହ

ସ
ൌ



ସ
 

35 
            1 
 X    1 
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ଶݔ       െ ݔ20  23.4375 ൌ 0 

     15         െ23.4375   െ 23.4375 

ଶݔ      െ ൌ           ݔ20 െ23.4375 

ܣ  ൌ .75ሺ25 · 15ሻ ൌ 281.25  ቀെ20 ·
ଵ

ଶ
ቁ

ଶ
ൌ ሺെ10ሻଶ ൌ 100 

ଶݔ      െ ݔ20  100 ൌ െ23.4375  100 

     ඥሺݔ െ 10ሻଶ ൌ ඥሺ76.5625ሻ 

ݔ              െ 10 ൌ േ8.75 

                10      10 

ݔ        ൌ 10 േ 8.75 

ݔ       ൌ 18.75, 1.25 

 1.25 ݅݊ 

 

 

 

 

 

 

 

 

 

 

23) The farmer in the previous problem has a neighbor who has a field 325 ft by 420 ft. His neighbor 

wants to increase the size of his field by 20% by cultivating a band of uniform width around the 

outside of his lot. How wide a band should his neighbor cultivate?  

 ሺ420  ሻሺ325ݔ2  ሻݔ2 ൌ 163800 

 325    420     136500  ݔ840  ݔ650  ଶݔ4 ൌ 163800 

                 420+2x   4ݔଶ  ݔ1490  136500 ൌ 163800 

                  െ163800  െ 163800 

      
ସ௫మ

ସ


ଵସଽ௫

ସ
െ

ଶଷ

ସ
ൌ



ସ
 

       325  ଶݔ       ݔ2  ݔ745 െ 13650 ൌ 0 

ܣ  ൌ 1.2ሺ325ሻሺ420ሻ ൌ 163800  
ିସହേඥሺସହమିସሺଶሻሺିଵଷହሻ

ଶሺଶሻ
ൌ

ିସହേ√ସଶଶହ

ସ
ൌ 

       
ିସହേ଼ଵହ

ସ
ൌ 17.5, െ390    

 ݐ݂ 17.5      

   

25) Donna has a garden that is 30 ft by 36 ft. She wants to increase the size of the garden by 40%. 

How wide a ring around the outside should she cultivate?  

        ሺ36  ሻሺ30ݔ2  ሻݔ2 ൌ 1512  

   30               36  1080   ݔ2  ݔ72  ݔ60  ଶݔ4 ൌ 1512 

ଶݔ4        ݔ132  1080 ൌ 1512 

              36              െ1512  െ 1512 
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ସ௫మ

ସ


ଵଷଶ௫

ସ
െ

ସଷଶ

ସ
ൌ



ସ
 

 30  ଶݔ    ݔ2  ݔ33 െ 108 ൌ 0 

ܣ  ൌ 1.4ሺ30 · 36ሻ ൌ 1512  
ିଷଷേඥଷଷమିସሺଵሻሺିଵ଼ሻ

ଶሺଵሻ
ൌ

ିଷଷേ√ଵହଶଵ

ଶ
ൌ

ିଷଷേଷଽ

ଶ
ൌ 3, െ36 

 .ݐ݂ 3      
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9.8

1) Bills father can paint a room in two hours less than Bill can paint it. Working together they can 

complete the job in two hours and 24 minutes. How much time would each require working 

alone?   

:ݎ݄݁ݐܽܨ  ݔ െ 2    
ଵ

௫ିଶ
ݔሺݔ12  െ 2ሻ 

ଵ

௫
ݔሺݔ12  െ 2ሻ ൌ

ହ

ଵଶ
ݔሺݔ12  െ 2ሻ 

:݈݈݅ܤ  :ܦܥܮ     ݔ ݔሺݔ12 െ 2ሻ 

 ܶ݁ܽ݉: 2
ଶସ


ൌ 2

ଶ

ହ
ൌ

ଵଶ

ହ
ݔ12     12ሺݔ െ 2ሻ ൌ ݔሺݔ5 െ 2ሻ 

ݔ12        ݔ12 െ 24 ൌ ଶݔ5 െ  ݔ10

ݔ24                   െ 24 ൌ ଶݔ5 െ 10 

              െ24ݔ  24 െ ݔ24  24 

       0 ൌ ଶݔ5 െ ݔ34  24 

       0 ൌ ሺ5ݔ െ 4ሻሺݔ െ 6ሻ 

ݔ5        െ 4 ൌ ݔ   0 െ 6 ൌ 0 

             4    4     6     6 

                
ହ௫

ହ
ൌ

ସ

ହ
ݔ            ൌ 6 

ݔ                  ൌ .8 

:݈݈݅ܤ    ,ݎ6݄ :ݎ݄݁ݐܽܨ 4 
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3) Jack can wash and wax the family car in one hour less than Bob can. The two working together can 

complete the job in 1 
ଵ

ହ
 hours. How much time would each require if they worked alone? 

:݇ܿܽܬ  ݔ െ 1   
ଵ

௫ିଵ
൫6ݔሺݔ െ 1ሻ൯ 

ଵ

௫
 ൫6ݔሺݔ െ 1ሻ൯ ൌ

ହ


 ൫6ݔሺݔ െ 1ሻ൯ 

:ܾܤ  :ܦܥܮ    ݔ ݔሺݔ6 െ 1ሻ 

 ܶ݁ܽ݉: 1
ଵ

ହ
ൌ



ହ
ݔ6     6ሺݔ െ 1ሻ ൌ ݔሺݔ5 െ 1ሻ 

ݔ6         ݔ6 െ 6 ൌ ଶݔ5 െ  ݔ5

ݔ12                െ 6 ൌ ଶݔ5 െ  ݔ5

           െ12ݔ  6    െ ݔ12  6 

              0 ൌ ଶݔ5 െ ݔ17  6 

              0 ൌ ሺ5ݔ െ 2ሻሺݔ െ 3ሻ 

ݔ5      െ 2 ൌ ݔ    0 െ 3 ൌ 0 

            2    2     3     3 

              
ହ௫

ହ
ൌ

ଶ

ହ
ݔ            ൌ 3 

ݔ               ൌ .4 

:ܾܤ    ,ݎ3݄ :݇ܿܽܬ  ݎ2݄

 

 

 

 

 

5) Working alone it takes John 8 hours longer than Carlos to do a job. Working together they can do 

the job in 3 hours. How long will it take each to do the job working alone 

:݄݊ܬ  ݔ  8   
ଵ

௫ା଼
ݔሺݔ3   8ሻ 

ଵ

௫
ݔሺݔ3   8ሻ ൌ

ଵ

ଷ
ݔሺݔ3   8ሻ 

:ݏ݈ݎܽܥ  :ܦܥܮ   ݔ ݔሺݔ3  8ሻ 

 ܶ݁ܽ݉: ݔ3   3  3ሺݔ  8ሻ ൌ ݔሺݔ  8ሻ 

ݔ3      ݔ3  24 ൌ ଶݔ   ݔ8

ݔ6                24 ൌ ଶݔ   ݔ8

          െ6ݔ െ 24           െ ݔ6 െ 24 

             0 ൌ ଶݔ  ݔ2 െ 24 

             0 ൌ ሺݔ  6ሻሺݔ െ 4ሻ 

ݔ       6 ൌ ݔ   0 െ 4 ൌ 0 

        െ6  െ 6      4      4 

ݔ              ൌ െ6      ݔ ൌ 4 

:ݏ݈ݎܽܥ   ,ݎ4݄ :݄݊ܬ  ݎ12݄

 

7) A can do a piece of work in 4 days and B can do it in half the time. How long will it take them to do 

the work together? 

:ܣ  4     
ଵ

ସ
ሺ4ݔሻ 

ଵ

ଶ
ሺ4ݔሻ ൌ

ଵ

௫
ሺ4ݔሻ 

:ܤ  :ܦܥܮ     2  ݔ4

 ܶ݁ܽ݉: ݔ    ݔ  ݔ2 ൌ 4 



174 
 

              
ଷ௫

ଷ
ൌ

ସ

ଷ
 

ݔ                ൌ .133 

       ሺ1 ݄ݎ. , 20 min. ሻ 

 

9) If A can do a piece of work in 24 days and A and B together can do it in 6 days, how long would it 

take B to do the work alone?  

:ܣ  24     
ଵ

ଶସ
ሺ24ݔሻ 

ଵ

௫
ሺ24ݔሻ ൌ

ଵ


ሺ24ݔሻ 

:ܤ  :ܦܥܮ     ݔ  ݔ24

 ܶ݁ܽ݉: ݔ    6  24 ൌ  ݔ4

               െݔ             െ  ݔ

            
ଶସ

ଷ
ൌ

ଷ௫

ଷ
 

             8 ൌ  ݏݕܽ݀ 8        ݔ

      

11) If Sam can do a certain job in 3 days, while it takes Fred 6 days to do the same job, how long will it 

take them, working together, to complete the job?  

 ܵܽ݉: 3     
ଵ

ଷ
 ሺ6ݔሻ 

ଵ


ሺ6ݔሻ ൌ

ଵ

௫
ሺ6ݔሻ 

:݀݁ݎܨ  :ܦܥܮ    6  ݔ6

 ܶ݁ܽ݉: ݔ2    ݔ  ݔ ൌ 6 

              
ଷ௫

ଷ
ൌ



ଷ
 

ݔ               ൌ    ݏݕܽ݀ 2

13) Two people working together can complete a job in 6 hours. If one of them works twice as fast as 

the other, how long would it take the faster person, working alone, to do the job?  

ܣ  ൌ      ݔ
ଵ

௫
ሺ6ݔሻ 

ଵ

ଶ௫
ሺ6ݔሻ ൌ

ଵ


ሺ6ݔሻ 

ܤ  ൌ 6    ݔ2  3 ൌ      ݔ

 ܶ݁ܽ݉: 6           9 ൌ  ݔ

ܣ   ൌ ,ݎ9݄ ܤ ൌ  ݎ18݄

   

15) A water tank can be filled by an inlet pipe in 8 hours. It takes twice that long for the outlet pipe to 

empty the tank. How long will it take to fill the tank if both pipes are open?  

:݊ܫ  8    
ଵ

଼
ሺ16ݔሻ െ

ଵ

ଵ
ሺ16ݔሻ ൌ

ଵ

௫
ሺ16ݔሻ 

െ :ݐݑܱ  ݔ2   16 െ ݔ ൌ 16 

 ܶ݁ܽ݉: ݔ             ݔ ൌ  ݎ16݄

   

17) It takes 10 hours to fill a pool with the inlet pipe. It can be emptied in 15 hrs. with the outlet pipe. 

If the pool is half full to begin with, how long will it take to fill it from there if both pipes are open?   

:݊ܫ  10    
ଵ

ଵ
ሺ30ݔሻ െ

ଵ

ଵହ
ሺ30ݔሻ ൌ

ଵ

௫
ሺ30ݔሻ 

െ :ݐݑܱ  ݔ3   15 െ ݔ2 ൌ 30 

 ܶ݁ܽ݉: ݔ                ݔ ൌ 30 

    
ଵ

ଶ
ሺ30ሻ ൌ  ݎ݄ 15
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19) A sink has two faucets, one for hot water and one for cold water. The sink can be filled by a cold-

water faucet in 3.5 minutes. If both faucets are open, the sink is filled in 2.1 minutes. How long 

does it take to fill the sink with just the hot-water faucet open?  

:ݐܪ      ݔ
ଵ

௫
ሺ21ݔሻ 

ଶ


ሺ21ݔሻ ൌ

ଵ

ଶଵ
ሺ21ݔሻ 

:݈݀ܥ  3.5 ൌ
ଷହ

ଵ
ൌ



ଶ
:ܦܥܮ    ݔ21

 ܶ݁ܽ݉: 2.1 ൌ
ଶଵ

ଵ
  21  ݔ6 ൌ  ݔ10

           െ6ݔ  െ  ݔ6

               
ଶଵ

ସ
ൌ

ସ௫

ସ
 

ݎ݄ 5.25      ൌ  ݔ

    

 

 

 

 

 

 

 

 

 

21) A tank can be emptied by any one of three caps. The first can empty the tank in 20 minutes while 

the second takes 32 minutes. If all three working together could empty the tank in 8 
଼

ହଽ
 minutes, 

how long would the third take to empty the tank?  

:ݐݏݎ݅ܨ  20   
ଵ

ଶ
ሺ480ݔሻ 

ଵ

ଷଶ
ሺ480ݔሻ 

ଵ

௫
ሺ480ݔሻ ൌ

ହଽ

ସ଼
 ሺ480ݔሻ 

:݀݊ܿ݁ܵ  :ܦܥܮ   32  ݔ480

:݀ݎ݄݅ܶ  ݔ24   ݔ  ݔ15  480 ൌ  ݔ59

 ܶ݁ܽ݉: 8
଼

ହଽ
ൌ

ସ଼

ହଽ
ݔ39                  480 ൌ  ݔ59

             െ39ݔ               െ  ݔ39

                
ସ଼

ଶ
ൌ

ଶ௫

ଶ
 

                 24 ൌ    .݊݅݉ 24  ݔ

     
23) Sam takes 6 hours longer than Susan to wax a floor. Working together they can wax the floor in 4 

hours. How long will it take each of them working alone to wax the floor?  

 ܵܽ݉: ݔ  6   
ଵ

௫ା
൫4ݔሺݔ  6ሻ൯ 

ଵ

௫
൫4ݔሺݔ  6ሻ൯ ൌ

ଵ

ସ
൫4ݔሺݔ  6ሻ൯ 

:݊ܽݏݑܵ  ݔሺݔ൫4 :ܦܥܮ   ݔ  6ሻ൯  

 ܶ݁ܽ݉: ݔ4   4  4ሺݔ  6ሻ ൌ ݔሺݔ  6ሻ 

ݔ4      ݔ4  24 ൌ ଶݔ   ݔ6

ݔ8                24 ൌ ଶݔ   ݔ6

           െ8ݔ െ 24          െ ݔ8 െ 24 
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             0 ൌ ଶݔ െ ݔ2 െ 24 

             0 ൌ ሺݔ െ 6ሻሺݔ  4ሻ 

ݔ      െ 6 ൌ ݔ    0  4 ൌ 0 

݊ܽݏݑܵ  ൌ ,ݎ6݄ ܵܽ݉ ൌ 6        ݎ12݄ 6     െ 4   െ 4    

ݔ             ൌ ݔ           6 ൌ െ4 

   

25) It takes Sally 10 
ଵ

ଶ
 minutes longer than Patricia to clean up their dorm room. If they work together 

they can clean it in 5 minutes. How long will it take each of them if they work alone?  

:ݕ݈݈ܽܵ  ݔ  10.5 ൌ ݔ 
ଶଵ

ଶ
ൌ

ଶ௫ାଶଵ

ଶ
    

ଶ

ଶ௫ାଶଵ
 ൫5ݔሺ2ݔ  21ሻ൯ 

ଵ

௫
൫5ݔሺ2ݔ  21ሻ൯ ൌ

ଵ

ହ
൫5ݔሺ2ݔ  21ሻ൯ 

:ܽ݅ܿ݅ݎݐܽܲ  ݔሺ2ݔ൫5 :ܦܥܮ    ݔ  21ሻ൯ 

 ܶ݁ܽ݉: ݔ10    5  5ሺ2ݔ  21ሻ ൌ ݔሺ2ݔ  21ሻ 

ݔ10       ݔ10  105 ൌ ଶݔ2   ݔ21

ݔ20        105 ൌ ଶݔ2   ݔ21

                െ20ݔ െ 105            െ ݔ20 െ 105 

       0 ൌ ଶݔ2  ݔ െ 105 

       0 ൌ ሺ2ݔ  15ሻሺݔ െ 7ሻ 

ݔ2        15 ൌ ݔ    0 െ 7 ൌ 0 

           െ15   െ 15     7   7 

ܽ݅ܿ݅ݎݐܽܲ    ൌ 7݉݅݊. , ݕ݈݈ܽܵ ൌ 17.5 ݉݅݊.               
ଶ௫

ଶ
ൌ െ

ଵହ

ଶ
ݔ         ൌ 7 

ݔ                  ൌ െ
ଵହ

ଶ
   

27) Secretary A takes 6 minutes longer than Secretary B to type 10 pages of manuscript. If they divide 

the job and work together it will take them 8 
ଷ

ସ
 minutes to type 10 pages. How long will it take 

each working alone to type the 10 pages?  

:ܣ  ݔ  6   
ଵ

௫ା
൫35ݔሺݔ  6ሻ൯ 

ଵ

௫
൫35ݔሺݔ  6ሻ൯ ൌ

ସ

ଷହ
൫35ݔሺݔ  6ሻ൯  

:ܤ  ݔሺݔ൫35 :ܦܥܮ    ݔ  6ሻ൯ 

 ܶ݁ܽ݉: 8
ଷ

ସ
ൌ

ଷହ

ସ
ݔ35     35ሺݔ  6ሻ ൌ ݔሺݔ4  6ሻ 

ݔ35      ݔ35  210 ൌ ଶݔ4   ݔ24

ݔ70       210 ൌ ଶݔ4   ݔ24

               െ70ݔ െ 210            െ ݔ70 െ 210 

        


ଶ
ൌ

ସ௫మ

ଶ
െ

ସ௫

ଶ
െ

ଶଵ

ଶ
 

        0 ൌ ଶݔ2 െ ݔ23 െ 105 

        0 ൌ ሺ2ݔ  7ሻሺݔ െ 15ሻ 

ݔ2        7 ൌ ݔ    0 െ 15 ൌ 0 

            െ7    െ 7     15   15 

               
ଶ௫

ଶ
ൌ െ



ଶ
ݔ           ൌ 15 

ݔ                   ൌ െ


ଶ
     

:ܤ     ,ݎ15݄ :ܣ  ݎ21݄
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9.9

1) 
௫௬

௬
ൌ

ଶ

௬
ݔ         ൌ

ଶ

௬
 

 
ሺ௫ାଶሻሺ௬ିସሻ

௬ିସ
ൌ

ଵଶ଼

௬ିସ
 

ݔ          2 ൌ
ଵଶ଼

௬ିସ
 

ݕሺݕ  െ 4ሻ ଶ

௬
 ݕሺݕ 2 െ 4ሻ ൌ

ଵଶ଼

௬ିସ
ݕሺݕ െ 4ሻ  

ݕሺݕ :ܦܥܮ  െ 4ሻ 

 72ሺݕ െ 4ሻ  ݕሺݕ2 െ 4ሻ ൌ  ݕ128

ݕ72  െ 288  ଶݕ2 െ ݕ8 ൌ  ݕ128

ଶݕ2   ݕ64 െ 288 ൌ  ݕ128

         െ128ݕ            െ  ݕ128

      
ଶ௬మ

ଶ
െ

ସ௬

ଶ
െ

ଶ଼଼

ଶ
ൌ 0 

ଶݕ     െ ݕ32 െ 144 ൌ 0 

            144    144 

ଶݕ    െ ൌ           ݕ32 144 

  ቀ32 ·
ଵ

ଶ
ቁ

ଶ
ൌ 16ଶ ൌ 256 

ଶݕ  െ ݕ32  256 ൌ 144  256 

    ඥሺݕ െ 16ሻଶ ൌ √400 

ݕ      െ 16 ൌ േ20 

         16     16 

ݕ   ൌ 36, െ4 

ݔ  ൌ
ଶ

ଷ
ൌ ݔ     2 ൌ

ଶ

ିସ
ൌ െ18 

 ሺ2, 36ሻ, ሺ48, െ4ሻ 

 

3) 
௫௬

௬
ൌ

ଵହ

௬
ݔ           ൌ

ଵହ

௬
 

 
ሺ௫ିሻሺ௬ାଵሻ

௬ାଵ
ൌ

ସ

௬ାଵ
 

ݔ  െ 6 ൌ
ସ

௬ାଵ
 

 
ଵହ௬

௬
  ൫ݕሺݕ  1ሻ൯ െ 6൫ݕሺݕ  1ሻ൯ ൌ

ସ

௬ାଵ
൫ݕሺݕ  1ሻ൯ 

ݕሺݕ൫ :ܦܥܮ   1ሻ൯ 

              150ሺݕ  1ሻ െ ݕሺݕ6  1ሻ ൌ  ݕ64

ݕ150   150 െ ଶݕ6  ݕ6 ൌ  ݕ64

        െ6ݕଶ  ݕ156  150 ൌ  ݕ64

        6ݕଶ െ ݕ156 െ 150    ଶݕ6 െ ݕ156 െ 150 

    


ଶ
ൌ

௬మ

ଶ
െ

଼௬

ଶ
െ

ଵହ

ଶ
 

    0 ൌ ଶݕ3 െ ݕ40 െ 75 

    0 ൌ ሺ3ݕ  5ሻሺݕ െ 15ሻ 

ݕ3     5 ൌ ݕ   0 െ 15 ൌ 0 

         െ5   െ 5       15   15 

          
ଷ௬

ଷ
ൌ െ

ହ

ଷ
ݕ             ൌ 15 

ݕ             ൌ െ
ହ

ଷ
ݔ       ൌ

ଵହ

ଵହ
ൌ 10 

ݔ    ൌ
ଵହ

ି
ఱ
య

ൌ 150 ቀെ
ଷ

ହ
ቁ ൌ െ90 

  ቀെ90, െ
ହ

ଷ
ቁ , ሺ10, 15ሻ 
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5) 
௫௬

௬
ൌ

ସହ

௬
ݔ        ൌ

ସହ

௬
 

 
ሺ௫ାଶሻሺ௬ାଵሻ

௬ାଵ
ൌ



௬ାଵ
 

ݔ            2 ൌ


௬ାଵ
 

  
ସହ

௬
 ൫ݕሺݕ  1ሻ൯  2൫ݕሺݕ  1ሻ൯ ൌ



௬ାଵ
൫ݕሺݕ  1ሻ൯  

ݕሺݕ൫ :ܦܥܮ   1ሻ൯ 

 45ሺݕ  1ሻ  ݕሺݕ2  1ሻ ൌ  ݕ70

ݕ45   45  ଶݕ2  ݕ2 ൌ  ݕ70

ଶݕ2   ݕ47  ݕ2 ൌ  ݕ70

            െ70ݕ           െ    ݕ70
ଶݕ2   െ ݕ23  45 ൌ 0 

  ሺ2ݕ െ 5ሻሺݕ െ 9ሻ ൌ 0 

ݕ2  െ 5 ൌ ݕ   0 െ 9 ൌ 0 

      5     5     9    9 

           
ଶ௬

ଶ
ൌ

ହ

ଶ
ݕ          ൌ 9 

ݕ             ൌ
ହ

ଶ
ݔ         ൌ

ସହ

ଽ
ൌ 5 

ݔ   ൌ
ସହ
ఱ
మ

ൌ 45 ·
ଶ

ହ
ൌ 18 

 ቀ18,
ହ

ଶ
ቁ , ሺ5, 9ሻ 

 

7) 
௫௬

௬
ൌ

ଽ

௬
ݔ     ൌ

ଽ

௬
 

 
ሺ௫ିହሻሺ௬ାଵሻ

௬ାଵ
ൌ

ଵଶ

௬ାଵ
 

ݔ  െ 5 ൌ
ଵଶ

௬ାଵ
 

 
ଽ

௬
൫ݕሺݕ  1ሻ൯ െ 5൫ݕሺݕ  1ሻ൯ ൌ

ଵଶ

௬ାଵ
൫ݕሺݕ  1ሻ൯  

ݕሺݕ൫ :ܦܥܮ   1ሻ൯ 

 90ሺݕ  1ሻ െ ݕሺݕ5  1ሻ ൌ  ݕ120

ݕ90   90 െ ଶݕ5 െ ݕ5 ൌ  ݕ120

 െ5ݕଶ  ݕ85  90 ൌ  ݕ120

 5ݕଶ െ ݕ85 െ 90    ଶݕ5 െ ݕ85 െ 90 

   0 ൌ
ହ௬మ

ହ


ଷହ௬

ହ
െ

ଽ

ହ
 

   0 ൌ ଶݕ  ݕ7 െ 18 

   0 ൌ ሺݕ  9ሻሺݕ െ 2ሻ 

ݕ    9 ൌ ݕ     0 െ 2 ൌ 0 

      െ9 െ 9        2    2 

ݕ          ൌ െ9          ݕ ൌ 2 

ݔ   ൌ
ଽ

ିଽ
ൌ െ10     ݔ ൌ

ଽ

ଶ
ൌ 45 

 

9) 
௫௬

௬
ൌ

ଵଶ

௬
ݔ      ൌ

ଵଶ

௬
 

 
ሺ௫ାଵሻሺ௬ିସሻ

௬ିସ
ൌ

ଵ

௬ିସ
 

ݔ   1 ൌ
ଵ

௬ିସ
 

 
ଵଶ

௬
 ൫ݕሺݕ െ 4ሻ൯  1൫ݕሺݕ െ 4ሻ൯ ൌ

ଵ

௬ିସ
൫ݕሺݕ െ 4ሻ൯  

ݕሺݕ൫ :ܦܥܮ  െ 4ሻ൯ 

 12ሺݕ െ 4ሻ  ൫ݕሺݕ െ 4ሻ൯ ൌ  ݕ16

ݕ12  െ 48  ଶݕ െ ݕ4 ൌ  ݕ16

ଶݕ   ݕ8 െ 48 ൌ  ݕ16

       െ16ݕ           െ  ݕ16

ଶݕ  െ ݕ8 െ 48 ൌ 0 

 ሺݕ െ 12ሻሺݕ  4ሻ ൌ 0 

ݕ  െ 12 ൌ ݕ  0  4 ൌ 0 

     12   12 െ 4    െ 4 

ݕ           ൌ ݕ      12 ൌ െ4 

ݔ   ൌ
ଵଶ

ଵଶ
ൌ ݔ     1 ൌ

ଵଶ

ିସ
ൌ െ3 

 ሺ1, 12ሻ, ሺെ3, െ4ሻ 

 

11) 
௫௬

௬
ൌ

ସହ

௬
ݔ      ൌ

ସହ

௬
 

 
ሺ௫ିହሻሺ௬ାଷሻ

௬ାଷ
ൌ

ଵ

௬ାଷ
 

ݔ  െ 5 ൌ
ଵ

௬ାଷ
 

 
ସହ

௬
൫ݕሺݕ  3ሻ൯ െ 5൫ݕሺݕ  3ሻ൯ ൌ

ଵ

௬ାଷ
൫ݕሺݕ  3ሻ൯ 

           45ሺݕ  3ሻ െ ݕሺݕ5  3ሻ ൌ  ݕ160

ݕ45           135 െ ଶݕ5 െ ݕ15 ൌ  ݕ160

   െ5ݕଶ  ݕ30  135 ൌ  ݕ160

 5ݕଶ െ ݕ30 െ 135    ଶݕ5 െ ݕ30 െ 135 

   0 ൌ
ହ௬మ

ହ


ଵଷ௬

ହ
െ

ଵଷହ

ହ
 

   0 ൌ ଶݕ  ݕ26 െ 27 

   0 ൌ ሺݕ  27ሻሺݕ െ 1ሻ 

ݕ    27 ൌ ݕ     0 െ 1 ൌ 0 

      െ27 െ 27      1     1 

ݕ          ൌ െ27    ݕ ൌ 1 

ݔ   ൌ
ସହ

ିଶ
ൌ െ

ହ

ଷ
ݔ      ൌ

ସହ

ଵ
 

 ቀെ
ହ

ଷ
, െ27ቁ , ሺ45, 1ሻ 
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9.10

1) A merchant bought some pieces of silk for $900. Had he bought 3 pieces more for the same 

money, he would have paid $15 less for each piece. Find the number of pieces purchased. 

    



ൌ

ଽ


       ൌ 900݊   

   
ሺାଷሻሺିଵହሻ

ାଷ
ൌ

ଽ

ାଷ
     

݊  3 ൌ
ଽ

ାଷ
        

  
ଽ


൫݊ሺ݊  3ሻ൯ െ 15൫݊ሺ݊  3ሻ൯ ൌ

ଽ

ାଷ
݊ሺ݊  3ሻ  

:ܦܥܮ   ݊ሺ݊  3ሻ 

900ሺ݊  3ሻ െ 15݊ሺ݊  3ሻ ൌ 900݊ 

   900݊  2700 െ 15݊ଶ െ 45݊ ൌ 900݊ 

   െ15݊ଶ  855݊  2700 ൌ 900݊ 

   15݊ଶ െ 855݊ െ 2700   15݊ଶ െ 855݊ െ 2700 

      0 ൌ
ଵହమ

ଵହ


ସହ

ଵହ
െ

ଶ

ଵହ
 

      0 ൌ ݊ଶ  3݊ െ 180 

      0 ൌ ሺ݊  15ሻሺ݊ െ 12ሻ 

     ݊  15 ൌ 0  ݊ െ 12 ൌ 0 

         െ15   െ 15  12   12 

              ݊ ൌ െ15       ݊ ൌ 12 

 

3) A merchant bought a number of barrels of apples for S120. He kept two barrels and sold the 

remainder at a profit of $2 per barrel making a total profit of $34. How many barrels did he 

originally buy? 

 



ൌ

ଵଶ


      ൌ

ଵଶ


 

 
ሺିଶሻሺାଶሻ

ିଶ
ൌ

ଵହସ

ିଶ
 

      2 ൌ
ଵହସ

ିଶ
 

   
ଵଶ


൫݊ሺ݊ െ 2ሻ൯  2൫݊ሺ݊ െ 2ሻ൯ ൌ

ଵହସ

ିଶ
൫݊ሺ݊ െ 2ሻ൯ 

൫݊ሺ݊ :ܦܥܮ    െ 2ሻ൯ 

   120ሺ݊ െ 2ሻ  2݊ሺ݊ െ 2ሻ ൌ 154݊ 

   120݊ െ 240  2݊ଶ െ 4݊ ൌ 154݊ 

    2݊ଶ  116݊ െ 240 ൌ 154݊ 

             െ154݊          െ154݊ 

        
ଶమ

ଶ
െ

ଷ଼

ଶ
െ

ଶସ

ଶ
ൌ



ଶ
 

         ݊ଶ െ 17݊ െ 120 ൌ 0 

         ሺ݊ െ 24ሻሺ݊  5ሻ ൌ 0 

    ݊ െ 24 ൌ 0   ݊  5 ൌ 0 

        24  24   െ 5  െ 5 

              ݊ ൌ 24        ݊ ൌ െ5 

 

      ܰ          ܲ       ܶ 

      ܰ          ܲ       900 

 ݊     3 െ 15  900 

      ܰ          ܲ       ܶ 

      ܰ          ܲ       120 

 ݊ െ      2  2  900 
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5) A man bought a number of articles at equal cost for $500. He sold all but two for $540 at a profit 

of S5 for each item. How many articles did he buy? 



ൌ

ହ


      ൌ

ହ


 

   
ሺିଶሻሺାହሻ

ିଶ
ൌ

ହସ

ିଶ
 

     5 ൌ
ହସ

ିଶ
 

   
ହ


 ൫݊ሺ݊  2ሻ൯  5൫݊ሺ݊  2ሻ൯ ൌ

ହସ

ିଶ
൫݊ሺ݊  2ሻ൯ 

൫݊ሺ݊ :ܦܥܮ     2ሻ൯ 

   500ሺ݊ െ 2ሻ  5݊ሺ݊ െ 2ሻ ൌ 540݊ 

   500݊ െ 1000  5݊ଶ െ 10݊ ൌ 540݊ 

    5݊ଶ  490݊ െ 1000 ൌ 540݊ 

             െ540݊                 െ 540݊ 

            
ହమ

ହ
െ

ହ

ହ
െ

ଵ

ହ
ൌ



ହ
 

            ݊ଶ െ 10݊ െ 200 ൌ 0 

          ሺ݊ െ 20ሻሺ݊  40ሻ ൌ 0 

    ݊ െ 20 ൌ 0   ݊  40 ൌ 0 

       20   20    െ 40  െ 40 

             ݊ ൌ 20           ݊ ൌ െ40 

 

7) A group of boys bought a boat for $450. Five boys failed to pay their share, hence each remaining 

boys were compelled to pay $4.50 more. How many boys were in the original group and how 

much had each agreed to pay? 



ൌ

ସହ


     ൌ

ସହ


 

    
ሺିହሻሺାସ.ହሻ

ିହ
ൌ

ସହ

ିହ
 

      4.5 ൌ
ସହ

ିହ
 

    
ସହ


൫2݊ሺ݊ െ 5ሻ൯ 

ଽ

ଶ
൫2݊ሺ݊ െ 5ሻ൯ ൌ

ସହ

ିହ
൫2݊ሺ݊ െ 5ሻ൯  

൫2݊ሺ݊ :ܦܥܮ     െ 5ሻ൯ 

    900ሺ݊ െ 5ሻ  9݊ሺ݊ െ 5ሻ ൌ 900݊ 

    900݊ െ 4500  9݊ଶ െ 45݊ ൌ 900݊ 

     9݊ଶ  855݊ െ 4500 ൌ 900݊ 

             െ900݊                   െ 900݊ 

     
ଽమ

ଽ
െ

ସହ

ଽ
െ

ସହ

ଽ
ൌ



ଽ
 

     ݊ଶ െ 5݊ െ 500 ൌ 0 

     ሺ݊ െ 25ሻሺ݊  20ሻ ൌ 0 

    ݊ െ 25 ൌ 0    ݊  20 ൌ 0 

       25   25    െ 20 െ 20 

             ݊ ൌ 25            ݊ ൌ െ20 

 

      ܰ          ܲ       ܶ 

      ܰ          ܲ       500 

 ݊ െ      2  5 540 

      ܰ          ܲ      ܶ 

      ܰ          ܲ        450 

 ݊ െ    5  4.5  450 
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9) A factory tests the road performance of new model cars by driving them at two different rates of 

speed for at least 100 kilometers at each rate. The speed rates range from 50 to 70 km/hr in the 

lower range and from 70 to 90 km/hr in the higher range. A driver plans to test a car on an 

available speedway by driving it for 120 kilometers at a speed in the lower range and then driving 

120 kilometers at a rate that is 20 km/hr faster. At what rates should he drive if he plans to 

complete the test in 3 
ଵ

ଶ
 hours? 

௧


ൌ

ଵଶ


ݐ      ൌ

ଵଶ


 

    
ሺାଶሻሺଷ.ହି௧ሻ

ାଶ
ൌ

ଵଶ

ାଶ
 

    


ଶ
 ൫2ݎሺݎ  20ሻ൯ െ

ଵଶ


൫2ݎሺݎ  20ሻ൯ ൌ

ଵଶ

ାଶ
൫2ݎሺݎ  20ሻ൯  

ݎሺݎ൫2 :ܦܥܮ      20ሻ൯ 

ݎሺݎ7      20ሻ െ 240ሺݎ  20ሻ ൌ  ݎ240

ଶݎ7      ݎ140 െ ݎ240 െ 480 ൌ  ݎ240

ଶݎ7                    െ ݎ100 െ 480 ൌ  ݎ240

             െ240ݎ                െ  ݎ240

ଶݎ7      െ ݎ340 െ 4800 ൌ 0 

  
ଷସേඥሺଷସሻమିସሺሻሺିସ଼ሻ

ଶሺሻ
ൌ

ଷସേ√ଶହ

ଵସ
ൌ

ଷସേହ

ଵସ
ൌ 60, െ

଼


 

 ݄80݉  & ݄60݉    

 

11) The rate of the current in a stream is 3 km/hr. A man rowed upstream for 3 kilometers and then 

returned. The round trip required 1 hour and 20 minutes. How fast was he rowing? 

  1
ଵ

ଷ
ൌ

ସ

ଷ
 

ሺାଷሻ௧

ାଷ
ൌ

ଷ

ାଷ
ݐ      ൌ

ଷ

ାଷ
 

   
ሺିଷሻቀ

ర
య

ି௧ቁ

ିଷ
ൌ

ଷ

ିଷ
 

   
ସ

ଷ
െ ݐ ൌ

ଷ

ିଷ
 

   
ସ

ଷ
 3ሺݎ  3ሻሺݎ െ 3ሻ െ

ଷ

ାଷ
3ሺݎ  3ሻሺݎ െ 3ሻ ൌ

ଷ

ିଷ
3ሺݎ  3ሻሺݎ െ 3ሻ 

ݎ3ሺ :ܦܥܮ     3ሻሺݎ െ 3ሻ 

   4ሺݎଶ െ 9ሻ െ 9ሺݎ െ 3ሻ ൌ 9ሺݎ  3ሻ 

ଶݎ4    െ 36 െ ݎ9  27 ൌ ݎ9  27 

ଶݎ4     െ ݎ9 െ 9 ൌ ݎ9  27    

           െ9ݎ െ 27    െ ݎ9 െ 27 

    
ସమ

ଶ
െ

ଵ଼

ଶ
െ

ଷ

ଶ
ൌ 0 

ଶݎ2     െ ݎ9 െ 18 ൌ 0 

    ሺ2ݎ  3ሻሺݎ െ 6ሻ ൌ 0 

ݎ2      3 ൌ ݎ   0 െ 6 ൌ 0 

         െ3  െ 3     6    6 

            
ଶ

ଶ
ൌ െ

ଷ

ଶ
ݎ        ൌ 6 

ݎ              ൌ െ
ଷ

ଶ
 

 

 ݀        ݐ           ݎ      

 120         ݐ          ݎ      

ݎ   20 35 െ  120 ݐ

       ݀        ݐ           ݎ      

  3         ݐ          ݎ       

ݎ      െ 3    
ସ

ଷ
െ  3   ݐ
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13) Two drivers are testing the same model car at speeds that differ by 20 km/hr. The one driving at 

the slower rate drives 70 kilometers down a speedway and returns by the same route. The one 

driving at the faster rate drives 76 kilometers down the speedway and returns by the same route. 

Both drivers leave at the same time, and the faster car returns 
ଵ

ଶ
 hour earlier than the slower car. 

At what rates were the cars driven? 
௧


ൌ

ଵସ


ݐ      ൌ

ଵସ


 

   
ሺାଶሻቀ௧ି

భ
మ

ቁ

ାଶ
ൌ

ଵହଶ

ାଶ
  

ݐ    െ
ଵ

ଶ
ൌ

ଵହଶ

ାଶ
 

   
ଵସ


൫2ݎሺݎ  20ሻ൯ െ

ଵ

ଶ
൫2ݎሺݎ  20ሻ൯ ൌ

ଵହଶ

ାଶ
൫2ݎሺݎ  20ሻ൯  

ݎሺݎ൫2 :ܦܥܮ     20ሻ൯ 

   280ሺݎ  20ሻ െ ݎሺݎ  20ሻ ൌ  ݎ304

ݎ280     560 െ ଶݎ െ ݎ20 ൌ  ݎ304

         െݎଶ  ݎ260  5600 ൌ  ݎ304

    ݎଶ െ ݎ260 െ 5600     ଶݎ െ ݎ260 െ 5600 

    0 ൌ ଶݎ  ݎ44 െ 5600 

    0 ൌ ሺݎ െ 56ሻሺݎ  100ሻ 

ݎ     െ 56 ൌ ݎ     0  100 ൌ 0 

56      ݎ݄/76݇݉  &  ݎ݄/56݇݉  56    െ 100  െ 100   

ݎ              ൌ ݎ              56 ൌ െ100  

 

15) An automobile goes to a place 72 miles away and then returns, the round trip occupying 9 hours. 

His speed in returning is 12 miles per hour faster than his speed in going. Find the rate of speed in 

both going and returning. 

       
௧


ൌ

ଶ


ݐ     ൌ

ଶ


 

    
ሺାଵଶሻሺଽି௧ሻ

ାଵଶ
ൌ

ଶ

ାଵଶ
 

    9 െ ݐ ൌ
ଶ

ାଵଶ
 

    9 ൫ݎሺݎ  12ሻ൯ െ
ଶ


൫ݎሺݎ  12ሻ൯ ൌ

ଶ

ାଵଶ
൫ݎሺݎ  12ሻ൯ 

:ܦܥܮ      ݎሺݎ  12ሻ 

ݎሺݎ9  12ሻ െ 72ሺݎ  12ሻ ൌ  ݎ72

ଶݎ9      ݎ108 െ ݎ72 െ 864 ൌ  ݎ72

ଶݎ9       ݎ36 െ 864 ൌ  ݎ72

            െ72ݎ                െ  ݎ72

     
ଽమ

ଽ
െ

ଷ

ଽ
െ

଼ସ

ଽ
ൌ



ଽ
 

ଶݎ        െ ݎ4 െ 96 ൌ 0 

     ሺݎ െ 12ሻሺݎ  8ሻ ൌ 0 

ݎ       െ 12 ൌ ݎ   0  8 ൌ 0 

         12  12  െ 8  െ 8 

ݎ            ݄24݉ & ݄݉ 12  ൌ ݎ        12 ൌ െ8 

 ݀         ݐ            ݎ              

ݎ        ݐ    20 െ
ଵ

ଶ
     152 

 140        ݐ             ݎ          

 ݀        ݐ            ݎ             

 72        ݐ             ݎ           

ݎ       12    9 െ  72     ݐ
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17) The rate of a stream is 3 miles an hour. If a crew rows downstream for a distance of 8 miles and 

then back again, the round trip occupying 5 hours, what is the rate of the crew in still water?  

    
ሺାଷሻ௧

ାଷ
ൌ

଼

ାଷ
ݐ     ൌ

଼

ାଷ
  

   
ሺିଷሻሺହି௧ሻ

ିଷ
ൌ

଼

ିଷ
 

   5 െ ݐ ൌ
଼

ିଷ
 

   5 ሺݎ  3ሻሺݎ െ 3ሻ െ
଼

ାଷ
ሺݎ  3ሻሺݎ െ 3ሻ ൌ

଼

ିଷ
ሺݎ  3ሻሺݎ െ 3ሻ 

   5ሺݎଶ െ 9ሻ െ 8ሺݎ െ 3ሻ ൌ 8ሺݎ  3ሻ 

ଶݎ5    െ 45 െ ݎ8  24 ൌ ݎ8  24 

ଶݎ5              െ ݎ8 െ 21 ൌ ݎ8  24 

      െ8ݎ െ 24 െ ݎ8 െ 24 

ଶݎ5             െ ݎ16 െ 46 ൌ 0 

          ሺ5ݎ  9ሻሺݎ െ 5ሻ ൌ 0 

ݎ5      9 ൌ ݎ   0 െ 5 ൌ 0 

          െ9  െ 9     5    5 

            
ହ

ହ
ൌ െ

ଽ

ହ
ݎ      ൌ  ݄5݉

ݎ              ൌ െ
ଽ

ହ
 

 

19) By going 15 miles per hour faster, a train would have required 1 hour less to travel 180 miles. How 

fast did it travel? 

    
௧


ൌ

ଵ଼


ݐ  ൌ

ଵ଼


 

   
ሺାଵହሻሺ௧ିଵሻ

ାଵହ
ൌ

ଵ଼

ାଵହ
 

ݐ    െ 1 ൌ
ଵ଼

ାଵହ
 

   
ଵ଼


 ൫ݎሺݎ  15ሻ൯ െ 1൫ݎሺݎ  15ሻ൯ ൌ

ଵ଼

ାଵହ
൫ݎሺݎ  15ሻ൯ 

:ܦܥܮ    ݎሺݎ  15ሻ 

   180ሺݎ  15ሻ െ ݎሺݎ  15ሻ ൌ  ݎ180

ݎ180     2700 െ ଶݎ െ ݎ15 ൌ  ݎ180

    െݎଶ  ݎ165  2700 ൌ  ݎ180

    ݎଶ െ 165 െ 2700      ଶݎ െ 165 െ 2700 

    0 ൌ ଶݎ  ݎ15 െ 2700 

    0 ൌ ሺݎ  60ሻሺݎ െ 45ሻ 

ݎ      60 ൌ ݎ   0 െ 45 ൌ 0 

       െ60 െ 60     45   45 

ݎ             ൌ െ60        ݎ ൌ     ݄45݉

 

 

 

 

 

 

 ݀         ݐ          ݎ            

ݎ         8       ݐ         3

ݎ       െ 3     5 െ  8   ݐ

 ݀        ݐ            ݎ              

 180        ݐ             ݎ           

ݎ       ݐ    15 െ 1    180 
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21) If a train had traveled 5 miles an hour faster, it would have needed 1 
ଵ

ଶ
 hours less time to travel 

150 miles. Find the rate of the train.  

    
௧


ൌ

ଵହ


ݐ  ൌ

ଵହ


 

   
ሺାହሻቀ௧ି

య
మ

ቁ

ାହ
ൌ

ଵହ

ାହ
 

ݐ    െ
ଷ

ଶ
ൌ

ଵହ

ାହ
 

   
ଵହ


൫2ݎሺݎ  5ሻ൯ െ

ଷ

ଶ
൫2ݎሺݎ  5ሻ൯ ൌ

ଵହ

ାହ
൫2ݎሺݎ  5ሻ൯  

ݎሺݎ൫2 :ܦܥܮ     5ሻ൯ 

   300ሺݎ  5ሻ െ ݎሺݎ3  5ሻ ൌ  ݎ300

ݎ300     1500 െ ଶݎ3 െ ݎ15 ൌ  ݎ300

   െ3ݎଶ  ݎ285  1500 ൌ  ݎ300

      3ݎଶ െ 285 െ 1500        ଶݎ3 െ ݎ285 െ 1500 

   0 ൌ
ଷమ

ଷ


ଵହ

ଷ
െ

ଵହ

ଷ
 

   0 ൌ ሺݎ  25ሻሺݎ െ 20ሻ 

ݎ     25 ൌ ݎ   0 െ 20 ൌ 0 

      െ25 െ 25     20   20 

ݎ             ൌ െ25        ݎ ൌ  ݄20݉

 

9.11

ݕ (1 ൌ ଶݔ െ ݔ2 െ 8 

ݕ  െ :ݎ݁ݐ݊݅ ሺ0, െ8ሻ 

ݔ  െ :ݎ݁ݐ݊݅ 0 ൌ ଶݔ െ ݔ2 െ 8 

       0 ൌ ሺݔ െ 4ሻሺݔ  2ሻ 

ݔ  െ 4 ൌ ݔ   0  2 ൌ 0 

     4   4   െ 2   െ 2 

ݔ         ൌ ݔ          4 ൌ െ2 

  ሺ4, 0ሻ, ሺെ2, 0ሻ 

:ݔ݁ݐݎ݁ݒ  ݔ ൌ
ଶ

ଶሺଵሻ
ൌ

ଶ

ଶ
ൌ 1 

ݕ  ൌ ሺ1ሻଶ െ 2ሺ1ሻ െ 8 

ݕ  ൌ 1 െ 2 െ 8 

ݕ  ൌ െ9 

 ሺ1, െ9ሻ 

 

 

 

 

 

 

 ݀         ݐ            ݎ              

 150        ݐ             ݎ           

ݎ            ݐ    5 െ
ଷ

ଶ
     150 

 
 
 
 
 ሺെ2, 0ሻ                         ሺ4, 0ሻ 
 
 
 
 
    ሺ0, െ8ሻ 
     ሺ1, െ9ሻ 
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ݕ (3 ൌ ଶݔ2 െ ݔ12  10  

ݕ  െ :ݎ݁ݐ݊݅ ሺ0, 10ሻ 

ݔ  െ :ݎ݁ݐ݊݅ 0 ൌ ଶݔ2 െ ݔ12  10   ሺ0, 10ሻ     
       0 ൌ 2ሺݔଶ െ ݔ6  5ሻ 

       0 ൌ 2ሺݔ െ 5ሻሺݔ െ 1ሻ       ሺ1, 0ሻ   ሺ3, 0ሻ 

ݔ  െ 5 ൌ ݔ   0 െ 1 ൌ 0 

     5    5    1    1 

ݔ        ൌ ݔ            5 ൌ 1 

 ሺ5, 0ሻ  ሺ1, 0ሻ 

:ݔ݁ݐݎ݁ݒ  ݔ ൌ
ଵଶ

ଶሺଶሻ
ൌ

ଵଶ

ସ
ൌ 3      ሺ3, െ8ሻ 

ݕ  ൌ 2ሺ3ሻଶ െ 12ሺ3ሻ  10 

ݕ  ൌ 2ሺ9ሻ െ 36  10 

ݕ  ൌ 18 െ 36  10 

ݕ  ൌ െ8 

 ሺ3, െ8ሻ 

 

ݕ (5 ൌ െ2ݔଶ  ݔ12 െ 18 

ݕ  െ :ݎ݁ݐ݊݅ ሺ0, 10ሻ 

ݔ  െ :ݎ݁ݐ݊݅ 0 ൌ െ2ݔଶ  ݔ12 െ 18 

        0 ൌ െ2ሺݔଶ െ ݔ6  9ሻ 

        0 ൌ െ2ሺݔ െ 3ሻଶ     ሺ3,0ሻ 

ݔ  െ 3 ൌ 0 

     3   3 

ݔ         ൌ 3 

      ሺ3, 0ሻ              ሺ0, െ18ሻ 

:ݔ݁ݐݎ݁ݒ  ݔ ൌ
ିଵଶ

ଶሺିଶሻ
ൌ

ିଵଶ

ିସ
ൌ 3 

ݕ  ൌ െ2ሺ3ሻଶ  12ሺ3ሻ െ 18 

ݕ  ൌ െ2ሺ9ሻ  36 െ 18 

ݕ  ൌ െ18  36 െ 18 

ݕ  ൌ 0 

 ሺ3, 0ሻ 
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ݕ (7 ൌ െ3ݔଶ  ݔ24 െ 45 

ݕ  െ :ݎ݁ݐ݊݅ ሺ0, െ45ሻ 

ݔ  െ :ݎ݁ݐ݊݅ 0 ൌ െ3ݔଶ  ݔ24 െ 45 

       0 ൌ െ3ሺݔଶ െ ݔ8  15ሻ 

       0 ൌ െ3ሺݔ െ 5ሻሺݔ െ 3ሻ      ሺ4,3ሻ 

ݔ  െ 5 ൌ ݔ     0 െ 3 ൌ 0                ሺ5,0ሻ 

     5    5      3      3   ሺ3,0ሻ 

ݔ          ൌ ݔ           5 ൌ 3 

 ሺ5, 0ሻ  ሺ3,0ሻ 

:ݔ݁ݐݎ݁ݒ  ݔ ൌ
ିଶସ

ଶሺିଷሻ
ൌ

ିଶସ

ି
ൌ 4 

ݕ   ൌ െ3ሺ4ሻଶ  24ሺ4ሻ െ 45 

ݕ  ൌ െ3ሺ16ሻ  96 െ 45               ሺെ45,0ሻ 

ݕ  ൌ െ48  96 െ 45 

ݕ  ൌ 3 

 ሺ4, 3ሻ 

 

ݕ (9 ൌ െݔଶ  ݔ4  5              ሺ2, 9ሻ 

ݕ  െ :ݎ݁ݐ݊݅ ሺ0, 9ሻ     ሺ0,5ሻ 

ݔ  െ :ݎ݁ݐ݊݅ 0 ൌ െݔଶ  ݔ4  5    

       0 ൌ െ1ሺݔଶ െ ݔ4 െ 5ሻ 

       0 ൌ െ1ሺݔ െ 5ሻሺݔ  1ሻ         ሺെ1,0ሻ  ሺ5,0ሻ 

ݔ  െ 5 ൌ ݔ    0  1 ൌ 0 

     5      5   െ 1   െ 1 

ݔ          ൌ ݔ          5 ൌ െ1 

       ሺ5, 0ሻ            ሺെ1, 0ሻ 

:ݔ݁ݐݎ݁ݒ  ݔ ൌ
ିସ

ଶሺିଵሻ
ൌ

ିସ

ିଶ
ൌ 2 

ݕ  ൌ െሺ2ሻଶ  4ሺ2ሻ  5 

ݕ  ൌ െ4  8  5 

ݕ  ൌ 9 

 ሺ2, 9ሻ 
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ݕ (11 ൌ െݔଶ  ݔ6 െ 5   
ݕ  െ :ݎ݁ݐ݊݅ ሺ0, െ5ሻ 

ݔ  െ :ݎ݁ݐ݊݅ 0 ൌ െݔଶ  ݔ6 െ 5 

       0 ൌ െ1ሺݔଶ െ ݔ6  5ሻ     ሺ3,4ሻ 

       0 ൌ െ1ሺݔ െ 1ሻሺݔ െ 5ሻ 

ݔ  െ 1 ൌ ݔ    0 െ 5 ൌ 0        ሺ1,0ሻ     ሺ5,0ሻ 

    1    1      5     5 

ݔ          ൌ ݔ           1 ൌ 5 

   ሺ1, 0ሻ                ሺ5,0ሻ 

:ݔ݁ݐݎ݁ݒ  ݔ ൌ
ି

ଶሺିଵሻ
ൌ

ି

ିଶ
ൌ 3    ሺ0, െ5ሻ 

ݕ  ൌ െሺ3ሻଶ  6ሺ3ሻ െ 5 

ݕ  ൌ െ9  18 െ 5 

ݕ  ൌ 4 

 ሺ3, 4ሻ 

 

ݕ  (13 ൌ െ2ݔଶ  ݔ16 െ 24  
ݕ  െ :ݎ݁ݐ݊݅ ሺ0, െ24ሻ       ሺ4,8ሻ 

ݔ  െ :ݎ݁ݐ݊݅ 0 ൌ െ2ݔଶ  ݔ16 െ 24 

       0 ൌ െ2ሺݔଶ െ ݔ8  12ሻ      

       0 ൌ െ2ሺݔ െ 2ሻሺݔ െ 6ሻ       ሺ2,0ሻ  ሺ6,0ሻ 

ݔ  െ 2 ൌ ݔ   0 െ 6 ൌ 0       

    2    2      6    6 

ݔ           ൌ ݔ         2 ൌ 6 

       ሺ2, 0ሻ            ሺ6, 0ሻ 

:ݔ݁ݐݎ݁ݒ  ݔ ൌ
ିଵ

ଶሺିଶሻ
ൌ

ିଵ

ିସ
ൌ 4 

ݕ  ൌ െ2ሺ4ሻଶ  16ሺ4ሻ െ 24   ሺ0, െ24ሻ 

ݕ  ൌ െ2ሺ16ሻ  64 െ 24 

ݕ  ൌ െ32  64 െ 24 

ݕ  ൌ 8 

  ሺ4, 8ሻ 
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ݕ (15 ൌ ଶݔ3  ݔ12  9 

ݕ  െ :ݎ݁ݐ݊݅ ሺ0, 9ሻ           ሺ0, 9ሻ 

ݔ  െ :ݎ݁ݐ݊݅ 0 ൌ ଶݔ3  ݔ12  9 

       0 ൌ 3ሺݔଶ  ݔ4  3ሻ 

       0 ൌ 3ሺݔ  1ሻሺݔ  3ሻ 

ݔ   1 ൌ ݔ     0  3 ൌ 0          ሺെ3,0ሻ              ሺെ1,0ሻ 

     െ1  െ 1      െ 3   െ 3  

ݔ        ൌ െ1          ݔ ൌ െ3                      ሺെ2, െ3ሻ 

      ሺെ1, 0ሻ         ሺെ3, 0ሻ 

:ݔ݁ݐݎ݁ݒ  ݔ ൌ
ିଵଶ

ଶሺଷሻ
ൌ

ିଵଶ


ൌ െ2 

ݕ   ൌ 3ሺെ2ሻଶ  12ሺെ2ሻ  9 

ݕ  ൌ 3ሺ4ሻ െ 24  9 

ݕ  ൌ 12 െ 24  9 

ݕ  ൌ െ3 

 ሺെ2, െ3ሻ 

 

ݕ (17 ൌ ଶݔ5 െ ݔ40  75          ሺ0,75ሻ 

ݕ  െ :ݎ݁ݐ݊݅ ሺ0, 75ሻ 

ݔ  െ :ݎ݁ݐ݊݅ 0 ൌ ଶݔ5 െ ݔ40  75 

       0 ൌ 5ሺݔଶ െ ݔ8  15 

       0 ൌ 5ሺݔ െ 3ሻሺݔ െ 5ሻ       ሺ0,3ሻ   ሺ0,5ሻ 

ݔ  െ 3 ൌ ݔ  0 െ 5 ൌ 0 

     3    3    5   5 

ݔ         ൌ ݔ          3 ൌ 5      ሺ4, െ5ሻ 

:ݔ݁ݐݎ݁ݒ 
ସ

ଶሺହሻ
ൌ

ସ

ଵ
ൌ 4 

ݕ  ൌ 5ሺ4ሻଶ െ 40ሺ4ሻ  75 

ݕ  ൌ 5ሺ16ሻ െ 160  75 

ݕ  ൌ 80 െ 160  75 

ݕ  ൌ െ5 

 ሺ4, െ5ሻ 

 

 

 

 

 

 

 

 

 

 

 



189 
 

 

ݕ (19 ൌ െ5ݔଶ െ ݔ60 െ 175    ሺെ6, 5ሻ 

ݕ  െ :ݎ݁ݐ݊݅ ሺ0, െ175ሻ 

ݔ  െ :ݎ݁ݐ݊݅ 0 ൌ െ5ݔଶ െ ݔ60 െ 175 

       0 ൌ െ5ሺݔଶ  ݔ12  35ሻ       ሺെ7,0ሻ           ሺെ5,0ሻ 

       0 ൌ െ5ሺݔ  5ሻሺݔ  7ሻ 

ݔ   5 ൌ ݔ   0  7 ൌ 0 

     െ5   െ 5   െ 7  െ 7 

ݔ         ൌ െ5      ݔ ൌ െ7 

       ሺെ5, 0ሻ      ሺെ7, 0ሻ 

:ݔ݁ݐݎ݁ݒ  ݔ ൌ


ଶሺିହሻ
ൌ



ିଵ
ൌ െ6           ሺ0, െ175ሻ 

ݕ  ൌ െ5ሺെ6ሻଶ െ 60ሺെ6ሻ െ 175 

ݕ  ൌ െ5ሺ36ሻ  360 െ 175 

ݕ  ൌ െ180  360 െ 175 

ݕ  ൌ 5 

 ሺെ6, 5ሻ 
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10.1

1) A)   B)   C)  D)  E) ݕ ൌ ݔ3 െ 7 

 

 

 

 

 ܰ   ܰ          ݏܻ݁         ݏܻ݁         

 

F) ݕଶ െ ଶݔ ൌ 1          G)ඥݕ  ݔ ൌ 2  H) ݔଶ  ଶݕ ൌ 1 

           ݔଶ    െ  ݔଶ             െݔ ଶݔെ     ݔ          െ  ଶݔ

     ඥݕଶ ൌ ඥሺݔଶ  1ሻ      ൫ඥݕ൯
ଶ

ൌ ሺ2 െ ଶݕሻଶ       ඥݔ ൌ ඥሺ1 െ  ଶሻݔ

ݕ          ൌ േ√ݔଶ  ݕ             1 ൌ ሺ2 െ ݕ          ሻଶݔ ൌ േ√1 െ  ଶݔ

 ܰ   ݏܻ݁   ܰ 

 

3) ݂ሺݔሻ ൌ √5 െ    ݔ4
 5 െ ݔ4  0 

 െ5         െ 5 

       െ
ସ௫

ିସ


ିହ

ିସ
 

ݔ           
ହ

ସ
 

 

5) ݂ሺݔሻ ൌ ଶݔ െ ݔ3 െ 4 

 Թ ݏݎܾ݁݉ݑܰ ݈ܴܽ݁ ݈݈ܣ 

 

7) ݂ሺݔሻ ൌ ݔ√ െ 16 

ݔ  െ 16  0 

     16    16 

ݔ           16 

 

9) ݄ሺݔሻ ൌ √ଷ௫ିଵଶ

௫మିଶହ
 

ଶݔ  െ 25 ് ݔ3                         0 െ 12  0 

 ሺݔ െ 5ሻሺݔ  5ሻ ് 0                  12      12 

ݔ  െ 5 ൌ ݔ  0  5 ൌ 0                    
ଷ௫

ଷ


ଵଶ

ଷ
 

    5   5     െ 5  െ ݔ       5  4 

ݔ            ൌ ݔ       5 ൌ െ5 

ݔ           4, ݔ ് 5 

 

 

 

 

11) ݃ሺݔሻ ൌ ݔ4 െ 4        ݃ሺ0ሻ 

 ݃ሺ0ሻ ൌ 4ሺ0ሻ െ 4 

 ݃ሺ0ሻ ൌ 0 െ 4 

 ݃ሺ0ሻ ൌ െ4 

 

13) ݂ሺݔሻ ൌ ݔ3|  1|  1    ݂ሺ0ሻ 

 ݂ሺ0ሻ ൌ |3ሺ0ሻ  1|  1 

 ݂ሺ0ሻ ൌ |0  1|  1 

 ݂ሺ0ሻ ൌ |1|  1 

 ݂ሺ0ሻ ൌ 1  1 

 ݂ሺ0ሻ ൌ 2 

 

15) ݂ሺ݊ሻ ൌ െ2|െ݊ െ 2|  1    ݂ሺെ6ሻ 

 ݂ሺെ6ሻ ൌ െ2|െሺെ6ሻ െ 2|  1 

 ݂ሺെ6ሻ ൌ െ2|6 െ 2|  1 

 ݂ሺെ6ሻ ൌ െ2|4|  1 

 ݂ሺെ6ሻ ൌ െ2ሺ4ሻ  1 

 ݂ሺെ6ሻ ൌ െ8  1 

 ݂ሺെ6ሻ ൌ െ7 

 

17) ݂ሺݐݎሻ ൌ 3௧ െ 2      ݂ሺെ2ሻ 

 ݂ሺെ2ሻ ൌ 3ିଶ െ 2  

 ݂ሺെ2ሻ ൌ
ଵ

ଷమ െ 2 

 ݂ሺെ2ሻ ൌ
ଵ

ଽ
െ 2 

 ݂ሺെ2ሻ ൌ
ଵ

ଽ
െ

ଵ଼

ଽ
 

 ݂ሺെ2ሻ ൌ െ
ଵ

ଽ
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19) ݂ሺݐሻ ൌ ݐ|  3|      ݂ሺ10ሻ 

 ݂ሺ10ሻ ൌ |10  3| 
 ݂ሺ10ሻ ൌ |13| 
 ݂ሺ10ሻ ൌ 13 

   

ሺ݊ሻݓ (21 ൌ 4݊     ሺ2ሻݓ     3

ሺ2ሻݓ  ൌ 4ሺ2ሻ  3 

ሺ2ሻݓ  ൌ 8  3 

ሺ2ሻݓ  ൌ 11 

 

ሺ݊ሻݓ (23 ൌ 2ାଶ      ݓሺെ2ሻ   

ሺെ2ሻݓ  ൌ 2ିଶାଶ 

ሺെ2ሻݓ  ൌ 2 

ሺെ2ሻݓ  ൌ 1 

  

ሺ݊ሻ (25 ൌ െ3|݊|    ሺ7ሻ   

ሺ7ሻ  ൌ െ3|7| 
ሺ7ሻ  ൌ െ3ሺ7ሻ 

ሺ7ሻ  ൌ െ21 

 

ሻݐሺ (27 ൌ െݐଷ     ሺ4ሻ    ݐ

ሺ4ሻ  ൌ െ4ଷ  4 

ሺ4ሻ  ൌ െ64  4 

ሺ4ሻ  ൌ െ60 

   

29) ݇ሺ݊ሻ ൌ |݊ െ 1|     ݇ሺ3ሻ   

 ݇ሺ3ሻ ൌ |3 െ 1| 
 ݇ሺ3ሻ ൌ |2| 
 ݇ሺ3ሻ ൌ 2 

   

31) ݄ሺݔሻ ൌ ଷݔ  2      ݄ሺെ4ݔሻ   

 ݄ሺെ4ݔሻ ൌ ሺെ4ݔሻଷ  2 

 ݄ሺെ4ݔሻ ൌ െ64ݔଷ  2 

 

33) ݄ሺݔሻ ൌ ݔ3  2     ݄ሺെ1     ሻݔ

 ݄ሺെ1  ሻݔ ൌ 3ሺെ1  ሻݔ  2 

 ݄ሺെ1  ሻݔ ൌ െ3  ݔ3  2 

 ݄ሺെ1  ሻݔ ൌ ݔ3 െ 1 

 

35) ݄ሺݐሻ ൌ 2|െ3ݐ െ 1|  2     ݄ሺ݊ଶሻ   

 ݄ሺ݊ଶሻ ൌ 2|െ3݊ଶ െ 1|  2 

  

37) ݃ሺݔሻ ൌ ݔ  1     ݃ሺ3ݔሻ   

 ݃ሺ3ݔሻ ൌ ݔ3  1 

 

39) ݃ሺݔሻ ൌ 5௫   ݃ሺെ3 െ    ሻݔ

 ݃ሺെ3 െ ሻݔ ൌ 5ିଷି௫ 

  

   

  10.2

1) ݃ሺܽሻ ൌ ܽଷ  5ܽଶ 

 ݂ሺܽሻ ൌ 2ܽ  4 

 ݃ሺ3ሻ  ݂ሺ3ሻ 

 ݃ሺ3ሻ ൌ 3ଷ  5ሺ3ሻଶ 

 ݃ሺ3ሻ ൌ 27  5ሺ9ሻ 

 ݃ሺ3ሻ ൌ 27  45 

 ݃ሺ3ሻ ൌ 72 

 ݂ሺ3ሻ ൌ 2ሺ3ሻ  4 

 ݂ሺ3ሻ ൌ 6  4 

 ݂ሺ3ሻ ൌ 10 

 ݃ሺ3ሻ  ݂ሺ3ሻ ൌ 72  10 ൌ 82 

 

 

 

3) ݃ሺܽሻ ൌ 3ܽ  3  

 ݂ሺܽሻ ൌ 2ܽ െ 2 

 ሺ݃  ݂ሻሺܽሻ ൌ ݃ሺ9ሻ  ݂ሺ9ሻ 

 ݃ሺ9ሻ ൌ 3ሺ9ሻ  3 

 ݃ሺ9ሻ ൌ 27  3 

 ݃ሺ9ሻ ൌ 30 

 ݂ሺ9ሻ ൌ 2ሺ9ሻ െ 2 

 ݂ሺ9ሻ ൌ 18 െ 2 

 ݂ሺ9ሻ ൌ 16 

 ݃ሺ9ሻ  ݂ሺ9ሻ ൌ 30  16 ൌ 46 
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5) ݃ሺݔሻ ൌ ݔ  3 

 ݂ሺݔሻ ൌ െݔ  4 

 ሺ݃ െ ݂ሻሺ3ሻ ൌ ݃ሺ3ሻ െ ݂ሺ3ሻ 

 ݃ሺ3ሻ ൌ 3  3 

 ݃ሺ3ሻ ൌ 6 

 ݂ሺ3ሻ ൌ െ3  4 

 ݂ሺ3ሻ ൌ െ1 

 ݃ሺ3ሻ  ݂ሺ3ሻ ൌ 6 െ 1 ൌ 5 

 

7) ݃ሺݔሻ ൌ ଶݔ  2 

 ݂ሺݔሻ ൌ ݔ2  5 

 ሺ݃ െ ݂ሻሺ0ሻ ൌ ݃ሺ0ሻ െ ݂ሺ0ሻ 

 ݃ሺ0ሻ ൌ 0ଶ  2 

 ݃ሺ0ሻ ൌ 0  2 

 ݃ሺ0ሻ ൌ 2 

 ݂ሺ0ሻ ൌ 2ሺ0ሻ  5 

 ݂ሺ0ሻ ൌ 0  5 

 ݂ሺ0ሻ ൌ 5 

 ݃ሺ0ሻ െ ݂ሺ0ሻ ൌ 2 െ 5 ൌ െ3 

 

9) ݃ሺݐሻ ൌ ݐ െ 3 

 ݄ሺݐሻ ൌ െ3ݐଷ   ݐ6

 ݃ሺ1ሻ  ݄ሺ1ሻ 

 ݃ሺ1ሻ ൌ 1 െ 3 

 ݃ሺ1ሻ ൌ െ2 

 ݄ሺ1ሻ ൌ െ3ሺ1ሻଷ  6ሺ1ሻ 

 ݄ሺ1ሻ ൌ െ3ሺ1ሻ  6 

 ݄ሺ1ሻ ൌ െ3  6 

 ݄ሺ1ሻ ൌ 3 

 ݃ሺ1ሻ  ݄ሺ1ሻ ൌ െ2  3 ൌ 1 

 

11) ݄ሺݐሻ ൌ ݐ  5 

 ݃ሺݐሻ ൌ ݐ3 െ 5 

 ሺ݄ · ݃ሻሺ5ሻ ൌ ݄ሺ5ሻ · ݃ሺ5ሻ  
 ݄ሺ5ሻ ൌ 5  5 

 ݄ሺ5ሻ ൌ 10 

 ݃ሺ5ሻ ൌ 3ሺ5ሻ െ 5 

 ݃ሺ5ሻ ൌ 15 െ 5 

 ݃ሺ5ሻ ൌ 10 

 ݄ሺ5ሻ · ݃ሺ5ሻ ൌ 10 · 10 ൌ 100 

 

 

 

13) ݄ሺ݊ሻ ൌ 2݊ െ 1 

 ݃ሺ݊ሻ ൌ 3݊ െ 5 

 ݄ሺ0 ሻ ൊ ݃ሺ0ሻ 

 ݄ሺ0ሻ ൌ 2ሺ0ሻ െ 1 

 ݄ሺ0ሻ ൌ 0 െ 1 

 ݄ሺ0ሻ ൌ െ1 

 ݃ሺ0ሻ ൌ 3ሺ0ሻ െ 5 

 ݃ሺ0ሻ ൌ 0 െ 5 

 ݃ሺ0ሻ ൌ െ5 

 ݄ሺ0ሻ ൊ ݃ሺ0ሻ ൌ െ1 ൊ െ5 ൌ െ
ଵ

ହ
 

 

15) ݂ሺܽሻ ൌ െ2ܽ െ 4 

 ݃ሺܽሻ ൌ ܽଶ  3 

 ቀ



ቁ ሺ7ሻ ൌ

ሺሻ

ሺሻ
 

 ݂ሺ7ሻ ൌ െ2ሺ7ሻ െ 4 

 ݂ሺ7ሻ ൌ െ14 െ 4 

 ݂ሺ7ሻ ൌ െ18 

 ݃ሺ7ሻ ൌ 7ଶ  3 

 ݃ሺ7ሻ ൌ 49  3 

 ݃ሺ7ሻ ൌ 52 

 
ሺሻ

ሺሻ
ൌ

ିଵ଼

ହଶ
ൌ െ

ଽ

ଶ
 

 

17) ݃ሺݔሻ ൌ െݔଷ െ 2  

 ݄ሺݔሻ ൌ  ݔ4

 ሺ݃ െ ݄ሻሺݔሻ ൌ ݃ሺݔሻ െ ݄ሺݔሻ 

 ݃ሺݔሻ െ ݄ሺݔሻ ൌ ሺെݔଷ െ 2ሻ െ ሺ4ݔሻ 

 ݃ሺݔሻ െ ݄ሺݔሻ ൌ െݔଷ െ 2 െ  ݔ4

  

19) ݂ሺݔሻ ൌ െ3ݔ  2  

 ݃ሺݔሻ ൌ ଶݔ   ݔ5

 ሺ݂ െ ݃ሻሺݔሻ ൌ ݂ሺݔሻ െ ݃ሺݔሻ 

 ݂ሺݔሻ െ ݃ሺݔሻ ൌ ሺെ3ݔ  2ሻ െ ሺݔଶ   ሻݔ5

 ݂ሺݔሻ െ ݃ሺݔሻ ൌ െ3ݔ  2 െ ଶݔ െ  ݔ5

 ݂ሺݔሻ െ ݃ሺݔሻ ൌ െݔଶ െ ݔ8  2 
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21) ݃ሺݔሻ ൌ ݔ4  5   

 ݄ሺݔሻ ൌ ଶݔ   ݔ5

 ݃ሺݔሻ · ݄ሺݔሻ 

 ݃ሺݔሻ · ݄ሺݔሻ ൌ ሺ4ݔ  5ሻሺݔଶ  5ሻ 

 ݃ሺݔሻ · ݄ሺݔሻ ൌ ଷݔ4  ଶݔ20  ଶݔ5   ݔ25

 ݃ሺݔሻ · ݄ሺݔሻ ൌ ଷݔ4  ଶݔ25  25 

 

23) ݂ሺݔሻ ൌ ଶݔ െ    ݔ5

 ݃ሺݔሻ ൌ ݔ  5 

 ሺ݂  ݃ሻሺݔሻ ൌ ݂ሺݔሻ  ݃ሺݔሻ 

 ݂ሺݔሻ  ݃ሺݔሻ ൌ ሺݔଶ െ ሻݔ5  ሺݔ  5ሻ 

 ݂ሺݔሻ  ݃ሺݔሻ ൌ ଶݔ െ ݔ4  5 

 

25) ݃ሺ݊ሻ ൌ ݊ଶ  5   

 ݂ሺ݊ሻ ൌ 3݊  5 

 ݃ሺ݊ሻ ൊ ݂ሺ݊ሻ ൌ
ሺሻ

ሺሻ
 

 
ሺሻ

ሺሻ
ൌ

మାହ

ଷାହ
 

 

27) ݃ሺܽሻ ൌ െ2ܽ  5   

 ݂ሺܽሻ ൌ 3ܽ  5 

 ቀ



ቁ ሺܽሻ ൌ

ሺሻ

ሺሻ
 

 
ሺሻ

ሺሻ
ൌ

ିଶାହ

ଷାହ
 

 

29) ݄ሺ݊ሻ ൌ ݊ଷ  4݊   

 ݃ሺ݊ሻ ൌ 4݊  5 

 ݄ሺ݊ሻ  ݃ሺ݊ሻ 

 ݄ሺ݊ሻ  ݃ሺ݊ሻ ൌ ሺ݊ଷ  4݊ሻ  ሺ4݊  5ሻ 

 ݄ሺ݊ሻ  ݃ሺ݊ሻ ൌ ݊ଷ  8݊  5 

 

31) ݃ሺ݊ሻ ൌ ݊ଶ െ 4݊   

 ݄ሺ݊ሻ ൌ ݊ െ 5 

 ݃ሺ݊ଶሻ · ݄ሺ݊ଶሻ 

 ݃ሺ݊ଶሻ · ݄ሺ݊ଶሻ ൌ ሾሺ݊ଶሻଶ െ 4ሺ݊ଶሻሿሾሺ݊ଶሻ െ
5ሿ 

 ݃ሺ݊ଶሻ · ݄ሺ݊ଶሻ ൌ ሺ݊ସ െ 4݊ଶሻሺ݊ଶ െ 5ሻ 

 ݃ሺ݊ଶሻ · ݄ሺ݊ଶሻ ൌ ݊ െ 5݊ସ െ 4݊ସ  20݊ଶ 

 ݃ሺ݊ଶሻ · ݄ሺ݊ଶሻ ൌ ݊ െ 9݊ସ  20݊ଶ 

 

 

 

33) ݂ሺݔሻ ൌ    ݔ2

 ݃ሺݔሻ ൌ െ3ݔ െ 1 

 ሺ݂  ݃ሻሺെ4 െ ሻݔ ൌ ݂ሺെ4 െ ሻݔ  ݃ሺെ4 െ
 ሻݔ

 ݂ሺെ4 െ ሻݔ  ݃ሺെ4 െ ሻݔ ൌ ሾ2ሺെ4 െ ሻሿݔ 
ሾെ3ሺെ4 െ ሻݔ െ 1ሿ 

 ݂ሺെ4 െ ሻݔ  ݃ሺെ4 െ ሻݔ ൌ ሺെ8 െ ሻݔ2 
ሺ12  ݔ3 െ 1ሻ 

 ݂ሺെ4 െ ሻݔ  ݃ሺെ4 െ ሻݔ ൌ ݔ  3 

 

35) ݂ሺݐሻ ൌ ଶݐ     ݐ4

 ݃ሺݐሻ ൌ ݐ4  2 

 ݂ሺݐଶሻ  ݃ሺݐଶሻ  
 ݂ሺݐଶሻ  ݃ሺݐଶሻ ൌ ሾሺݐସሻ  4ሺݐଶሻሿ 
ሾ4ሺݐଶሻ  2ሿ 

 ݂ሺݐଶሻ  ݃ሺݐଶሻ ൌ ସݐ  ଶݐ8  2 

 

37) ݃ሺܽሻ ൌ ܽଷ  2ܽ   

 ݄ሺܽሻ ൌ 3ܽ  4 

 ቀ



ቁ ሺെݔሻ ൌ

ሺି௫ሻ

ሺି௫ሻ
 

 
ሺି௫ሻ

ሺି௫ሻ
ൌ

ሺି௫ሻయାଶሺ௫ሻ

ଷሺ௫ሻାସ
ൌ

ି௫యିଶ௫

ିଷ௫ାସ
 

 

39) ݂ሺ݊ሻ ൌ െ3݊ଶ  1   

 ݃ሺ݊ሻ ൌ 2݊  1 

 ሺ݂ െ ݃ሻ ቀ

ଷ
ቁ ൌ ݂ ቀ

ଷ
ቁ െ ݃ ቀ

ଷ
ቁ 

 ݂ ቀ

ଷ
ቁ െ ݃ ቀ

ଷ
ቁ ൌ െ3 ቀ

ଷ
ቁ

ଶ
 1൨ െ

ቂ2 ቀ

ଷ
ቁ  1ቃ 

 ݂ ቀ

ଷ
ቁ െ ݃ ቀ

ଷ
ቁ ൌ ቂെ3 ቀమ

ଽ
ቁ  1ቃ െ ቂଶ

ଷ
 1ቃ 

 ݂ ቀ

ଷ
ቁ െ ݃ ቀ

ଷ
ቁ ൌ ቀെ

మ

ଷ
 1ቁ െ

ଶ

ଷ
െ 1 

 ݂ ቀ

ଷ
ቁ െ ݃ ቀ

ଷ
ቁ ൌ

ିమିଶ

ଷ
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43) ݂ሺݔሻ ൌ െ4ݔ  1   

 ݃ሺݔሻ ൌ ݔ4  3 

 ሺ݂ ל ݃ሻሺݔሻ ൌ ݂൫݃ሺ9ሻ൯ 

 ݃ሺ9ሻ ൌ 4ሺ9ሻ  3 

 ݃ሺ9ሻ ൌ 36  3 

 ݃ሺ9ሻ ൌ 39 

 ݂ሺ39ሻ ൌ െ4ሺ39ሻ  1 

 ݂ሺ39ሻ ൌ െ156  1 

 ݂ሺ39ሻ ൌ െ155 

 

45)  ݄ሺܽሻ ൌ 3ܽ  3    

 ݃ሺܽሻ ൌ ܽ  1 

 ሺ݄ ל ݃ሻሺ5ሻ ൌ ݄൫݃ሺ5ሻ൯ 

 ݃ሺ5ሻ ൌ 5  1 

 ݃ሺ5ሻ ൌ 6 

 ݄ሺ6ሻ ൌ 3ሺ6ሻ  3 

 ݄ሺ6ሻ ൌ 18  3 

 ݄ሺ6ሻ ൌ 21 

 

45) ݃ሺݔሻ ൌ ݔ  4   

 ݄ሺݔሻ ൌ ଶݔ െ 1 

 ሺ݃ ל ݄ሻሺ10ሻ ൌ ݃൫݄ሺ10ሻ൯ 

 ݄ሺ10ሻ ൌ 10ଶ െ 1 

 ݄ሺ10ሻ ൌ 100 െ 1 

 ݄ሺ10ሻ ൌ 99 

 ݃ሺ99ሻ ൌ 99  4 

 ݃ሺ99ሻ ൌ 103 

 

47) ݂ሺ݊ሻ ൌ െ4݊  2   

 ݃ሺ݊ሻ ൌ ݊  4 

 ሺ݂ ל ݃ሻሺ9ሻ ൌ ݂൫݃ሺ9ሻ൯ 

 ݃ሺ9ሻ ൌ 9  4 

 ݃ሺ9ሻ ൌ 13 

 ݂ሺ13ሻ ൌ െ4ሺ13ሻ  2 

 ݂ሺ13ሻ ൌ െ52  2 

 ݂ሺ13ሻ ൌ െ50 

 

 

 

 

 

 

49) ݃ሺݔሻ ൌ ݔ2 െ 4   

 ݄ሺݔሻ ൌ ଷݔ2   ଶݔ4

 ሺ݃ ל ݄ሻሺ3ሻ ൌ ݃൫݄ሺ3ሻ൯ 

 ݄ሺ3ሻ ൌ 2ሺ3ଷሻ  4ሺ3ଶሻ 

 ݄ሺ3ሻ ൌ 2ሺ27ሻ  4ሺ9ሻ 

 ݄ሺ3ሻ ൌ 54  36 

 ݄ሺ3ሻ ൌ 90 

 ݃ሺ90ሻ ൌ 2ሺ90ሻ െ 4 

 ݃ሺ90ሻ ൌ 180 െ 4 

 ݃ሺ90ሻ ൌ 176 

 

51) ݃ሺݔሻ ൌ ଶݔ െ  ݔ5

 ݄ሺݔሻ ൌ ݔ4  4 

 ሺ݃ ל ݄ሻሺݔሻ ൌ ݃ሺ݄ሺݔሻሻ 

 ݃ሺ4ݔ  4ሻ ൌ ሺ4ݔ  4ሻଶ െ 5ሺ4ݔ  4ሻ 

 ݃ሺ4ݔ  4ሻ ൌ ଶݔ16  ݔ32  16 െ ݔ20 െ
20 

 ݃ሺ4ݔ  4ሻ ൌ ଶݔ16  ݔ12 െ 4 

 

53) ݂ሺܽሻ ൌ െ2ܽ  2   

 ݃ሺܽሻ ൌ 4ܽ 

 ሺ݂ ל ݃ሻሺܽሻ ൌ ݂൫݃ሺܽሻ൯ 

 ݂ሺ4ܽሻ ൌ െ2ሺ4ܽሻ  2 

 ݂ሺ4ܽሻ ൌ െ8ܽ  2 

 

55)  ݃ሺݔሻ ൌ ݔ4  4   

 ݂ሺݔሻ ൌ ଷݔ െ 1 

 ሺ݃ ל ݂ሻሺݔሻ ൌ ݃൫݂ሺݔሻ൯ 

 ݃ሺݔଷ െ 1ሻ ൌ 4ሺݔଷ െ 1ሻ  4 

 ݃ሺݔଷ െ 1ሻ ൌ ଷݔ4 െ 4  4 

 ݃ሺݔଷ െ 1ሻ ൌ  ଷݔ4

   

57) ݃ሺݔሻ ൌ െݔ  5   

 ݂ሺݔሻ ൌ ݔ2 െ 3 

 ሺ݃ ל ݂ሻሺݔሻ ൌ ݃൫݂ሺݔሻ൯ 

 ݃ሺ2ݔ െ 3ሻ ൌ െሺ2ݔ െ 3ሻ  5 

 ݃ሺ2ݔ െ 3ሻ ൌ െ2ݔ  3  5 

 ݃ሺ2ݔ െ 3ሻ ൌ െ2ݔ  8 
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59) ݂ሺݐሻ ൌ ݐ4  3   

 ݃ሺݐሻ ൌ െ4ݐ െ 2 

 ሺ݂ ל ݃ሻሺݐሻ ൌ ݂൫݃ሺݐሻ൯ 

 ݂ሺെ4ݐ െ 2ሻ ൌ 4ሺെ4ݐ െ 2ሻ  3  
 ݂ሺെ4ݐ െ 2ሻ ൌ െ16ݐ െ 8  3 

 ݂ሺെ4ݐ െ 2ሻ ൌ െ16ݐ െ 5 

 

 

 

 

 

 

10.3

1) ݃ሺݔሻ ൌ െݔହ െ 3 

 ݂ሺݔሻ ൌ √െݔ െ 3ఱ
 

 ሺ݃ ל ݂ሻሺݔሻ ൌ ݃൫݂ሺݔሻ൯ 

 ݃൫√െݔ െ 3ర ൯ ൌ െ൫√െݔ െ 3ఱ ൯
ହ

െ 3 

             ൌ െሺെݔ െ 3ሻ െ 3 

             ൌ ݔ  3 െ 3 

             ൌ  ݔ

 ݏ݁ݕ 

 

3) ݂ሺݔሻ ൌ
ି௫ିଵ

௫ିଶ
  

 ݃ሺݔሻ ൌ
ିଶ௫ାଵ

ି௫ିଵ
 

 ሺ݂ ל ݃ሻሺݔሻ ൌ ݂൫݃ሺݔሻ൯ 

 ݂ ቀିଶ௫ାଵ

ି௫ିଵ
ቁ ൌ

ିቀ
షమೣశభ
షೣషభ

ቁିଵ
షమೣశభ
షೣషభ

ିଶ
 

                    ൌ
൬ሺି௫ିଵሻమೣషభ

షೣషభ
ିଵሺି௫ିଵሻ൰

ሺି௫ିଵሻ 
షమೣశభ
షೣషభ

ିଶሺି௫ିଵሻ
 

       ൌ
ଶ௫ିଵା௫ାଵ

ିଶ௫ାଵାଶ௫ାଶ
 

       ൌ
ଷ௫

ଷ
ൌ  ݔ

 ݏ݁ݕ 

 

5) ݃ሺݔሻ ൌ െ10ݔ  5 

 ݂ሺݔሻ ൌ
௫ିହ

ଵ
 

 ሺ݃ ל ݂ሻሺݔሻ ൌ ݃൫݂ሺݔሻ൯ 

 ݃ ቀ௫ିହ

ଵ
ቁ ൌ െ10 ቀ௫ିହ

ଵ
ቁ  5 

       ൌ െݔ  5  5 

    ൌ െݔ  10 

 ܰ 

 

 

7) ݂ሺݔሻ ൌ െ
ଶ

௫ାଷ
 

 ݃ሺݔሻ ൌ
ଷ௫ାଶ

௫ାଶ
 

 ሺ݂ ל ݃ሻሺݔሻ ൌ ݂൫݃ሺݔሻ൯ 

 ݂ ቀଷ௫ାଶ

௫ାଶ
ቁ ൌ

ିଶሺ௫ାଶሻ

ሺ௫ାଶሻయೣశమ
ೣశమ

ାଷሺ௫ାଶሻ
 

     ൌ
ିଶ௫ିସ

ଷ௫ାଶାଷ௫ା
 

    ൌ
ିଶ௫ିସ

௫ାଵଶ
ൌ

ିଶሺ௫ାଶሻ

ሺ௫ାଶሻ
ൌ െ

ଶ


ൌ െ

ଵ

ଷ
 

 ܰ 

9) ݃ሺݔሻ ൌ ට௫ିଵ

ଶ

ఱ
 

 ݂ሺݔሻ ൌ ହݔ2  1 

 ሺ݃ ל ݂ሻሺݔሻ ൌ ݃൫݂ሺݔሻ൯ 

 ݃ሺ2ݔହ  1ሻ ൌ ටଶ௫ఱାଵିଵ

ଶ

ఱ
 

           ൌ ටଶ௫ఱ

ଶ

ఱ
 

          ൌ ହఱݔ√
 

         ൌ  ݔ

  ݏ݁ݕ 

 

11) ݂ሺݔሻ ൌ ሺݔ െ 2ሻହ  3 

ݕ  ൌ ሺݔ െ 2ሻହ  3 

ݔ  ൌ ሺݕ െ 2ሻହ  3 

 െ3                  െ 3 

ݔ√  െ 3ఱ ൌ ඥݕ െ 2ఱ  

ݔ√  െ 3ఱ ൌ ݕ െ 2 

         2        2 

ݔ√  െ 3ఱ  2 ൌ  ݕ

 ݂ିଵሺݔሻ ൌ ݔ√ െ 3ఱ  2 
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13) ݃ሺݔሻ ൌ
ସ

௫ାଶ
 

ݕ  ൌ
ସ

௫ାଶ
 

ݔ  ൌ
ସ

௬ାଶ
 

 ሺݕ  2ሻݔ ൌ
ସ

௬ାଶ
ሺݕ  2ሻ 

 
௫ሺ௬ାଶሻ

௫
ൌ

ସ

௫
 

ݕ   2 ൌ
ସ

௫
 

       െ2   െ 2 

ݕ  ൌ ݔ4 െ 2 

 ݃ିଵሺݔሻ ൌ
ସ

௫
െ 2 

 

15) ݂ሺݔሻ ൌ
ିଶ௫ିଶ

௫ାଶ
 

ݕ  ൌ
ିଶ௫ିଶ

௫ାଶ
 

ݔ  ൌ
ିଶ௬ିଶ

௬ାଶ
 

 ሺݕ  2ሻݔ ൌ
ିଶ௬ିଶ

௬ାଶ
 ሺݕ  2ሻ 

ݕݔ   ݔ2 ൌ െ2ݕ െ 2 

 2ݕ െ  ݔ2 ݕ2 െ  ݔ2

ݕݔ   ݕ2 ൌ െ2 െ  ݔ2

 
௬ሺ௫ାଶሻ

௫ାଶ
ൌ

ିଶିଶ௫

௫ାଶ
   

ݕ  ൌ
ିଶିଶ௫

௫ାଶ
 

 ݂ିଵሺݔሻ ൌ
ିଶିଶ௫

௫ାଶ
 

  

17) ݂ሺݔሻ ൌ
ଵି௫

ହ
  

ݕ  ൌ
ଵି௫

ହ
 

 5ሺݔሻ ൌ
ଵି௬

ହ
ሺ5ሻ 

ݔ5  ൌ 10 െ  ݕ

 െ10 െ 10 

 
ହ௫

ିଵ
െ

ଵ

ିଵ
ൌ

ି௬

ିଵ
 

 െ5ݔ  10 ൌ  ݕ

 ݂ିଵሺݔሻ ൌ െ5ݔ  10 

 

 

 

 

 

 

19) ݃ሺݔሻ ൌ െሺݔ െ 1ሻଷ 

ݕ  ൌ െሺݔ െ 1ሻଷ 

 
௫

ିଵ
ൌ

ିሺ௬ିଵሻయ

ିଵ
 

 √െݔయ ൌ ඥሺݕ െ 1ሻଷయ
 

 √െݔయ ൌ ݕ െ 1 

 1        1 

 √െݔయ  1 ൌ  ݕ

 ݃ିଵሺݔሻ ൌ √െݔయ  1 

 

21) ݂ሺݔሻ ൌ ሺݔ െ 3ሻଷ   

ݕ  ൌ ሺݔ െ 3ሻଷ 

యݔ√  ൌ ඥሺݕ െ 3ሻଷయ
 

యݔ√   ൌ ݕ െ 3 

 3      3 

యݔ√   3 ൌ  ݕ

 ݂ିଵሺݔሻ ൌ యݔ√  3 

   

23) ݃ሺݔሻ ൌ
௫

௫ିଵ
   

ݕ  ൌ
௫

௫ିଵ
 

 ሺݕ െ 1ሻݔ ൌ
௬

௬ିଵ
 ሺݕ െ 1ሻ 

ݕݔ  െ ݔ ൌ  ݕ

 െݕݔ       െ  ݕݔ

 െݔ ൌ ݕ െ  ݕݔ

 െ
௫

ଵି௫
ൌ

௬ሺଵି௫ሻ

ଵି௫
 

 െ
௫

ଵି௫
ൌ   ݕ

 ݃ିଵሺݔሻ ൌ െ
௫

ଵି௫
 

 

25) ݂ሺݔሻ ൌ
௫ିଵ

௫ାଵ
   

ݕ  ൌ
௫ିଵ

௫ାଵ
 

 ሺݕ  1ሻݔ ൌ
௬ିଵ

௬ାଵ
ሺݕ  1ሻ 

ݕݔ   ݔ ൌ ݕ െ 1 

 െݕ െ െ  ݔ ݕ െ  ݔ

ݕݔ  െ ݕ ൌ െ1 െ  ݔ

 
௬ሺ௫ିଵሻ

௫ିଵ
ൌ

ିଵି௫

௫ିଵ
 

ݕ  ൌ
ିଵି௫

௫ିଵ
 

 ݂ିଵሺݔሻ ൌ
ିଵି௫

௫ିଵ
 

   



198 
 

27) ݃ሺݔሻ ൌ
଼ିହ௫

ସ
   

ݕ  ൌ
଼ିହ௫

ସ
 

 4ሺݔሻ ൌ
଼ିହ௬

ସ
 ሺ4ሻ 

ݔ4  ൌ 8 െ  ݕ5

 െ8 െ 8 

 
ସ௫ି଼

ିହ
ൌ െ

ହ௬

ିହ
 

  
ସ௫ି଼

ିହ
ൌ  ݕ

 ݃ିଵሺݔሻ ൌ
ସ௫ି଼

ିହ
 

 

29) ݃ሺݔሻ ൌ െ5ݔ  1   

ݕ  ൌ െ5ݔ  1 

ݔ  ൌ െ5ݕ  1 

 െ1            െ 1 

 
௫ିଵ

ିହ
ൌ െ

ହ௬

ିହ
 

 
௫ିଵ

ିହ
ൌ  ݕ

 ݃ିଵሺݔሻ ൌ
௫ିଵ

ିହ
 

   

31) ݃ሺݔሻ ൌ െ1     ଷݔ

ݕ  ൌ െ1   ଷݔ

ݔ  ൌ െ1   ଷݕ

 1  1 

ݔ√   1య ൌ ඥݕଷయ
 

ݕ  ൌ ݔ√  1య
 

 ݃ିଵሺݔሻ ൌ ݔ√  1య
 

 

33) ݄ሺݔሻ ൌ
ସି √ସ௫య

ଶ
   

ݕ  ൌ
ସି √ସ௫య

ଶ
 

 ሺ2ሻݔ ൌ
ସି ඥସ௬య

ଶ
ሺ2ሻ 

ݔ2  ൌ 4 െ ඥ4ݕయ    

 െ4  െ 4 

 
ଶ௫ିସ

ିଵ
ൌ

ି ඥସ௬య

ିଵ
 

 ሺെ2ݔ  4ሻଷ ൌ ൫ඥ4ݕయ ൯
ଷ

 

 
ሺିଶ௫ାସሻయ

ସ
ൌ

ସ௬

ସ
 

 
ሺିଶ௫ାସሻయ

ସ
ൌ  ݕ

 ݄ିଵሺݔሻ ൌ
ሺିଶ௫ାସሻయ

ସ
 

 

35)  ݂ሺݔሻ ൌ
௫ାଵ

௫ାଶ
  

ݕ  ൌ
௫ାଵ

௫ାଶ
 

 ሺݕ  2ሻݔ ൌ
௬ାଵ

௬ାଶ
ሺݕ  2ሻ 

ݕݔ   ݔ2 ൌ ݕ  1 

 െݕ െ െ  ݔ2 ݕ െ  ݔ2

ݕݔ  െ ݕ ൌ 1 െ  ݔ2

 
௬ሺ௫ିଵሻ

௫ିଵ
ൌ

ଵିଶ௫

௫ିଵ
 

ݕ  ൌ
ଵିଶ௫

௫ିଵ
 

 ݂ିଵሺݔሻ ൌ
ଵିଶ௫

௫ିଵ
 

 

37) ݂ሺݔሻ ൌ
ିଷ௫

௫ିଶ
   

ݕ  ൌ
ିଷ௫

௫ିଶ
 

 ሺݕ െ 2ሻݔ ൌ
ିଷ௬

௬ିଶ
ሺݕ െ 2ሻ 

ݕݔ  െ ݔ2 ൌ 7 െ  ݕ3

 3ݕ   ݔ2 ݔ2   ݕ3

ݕݔ   ݕ3 ൌ 7   ݔ2

 
௬ሺ௫ାଷሻ

௫ାଷ
ൌ

௬ାଶ௫

௫ାଷ
 

ݕ  ൌ
௬ାଶ௫

௫ାଷ
 

 ݂ିଵሺݔሻ ൌ
௬ାଶ௫

௫ାଷ
 

   

39) ݃ሺݔሻ ൌ െݔ   

ݕ  ൌ െݔ 

 
௫

ିଵ
ൌ ሺെݕሻ/െ1 

 െݔ ൌ  ݕ

 ݃ିଵሺݔሻ ൌ െݔ 
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10.4

1) 3ଵିଶ ൌ 3ଵିଷ 

 1 െ 2݊ ൌ 1 െ 3݊ 

    3݊          3݊ 

 1  ݊ ൌ 1 

 െ1      െ 1 

         ݊ ൌ 0 

 

3) 4ଶ ൌ 1  

 4ଶ ൌ 1 

 
ଶ


ൌ



ଶ
 

 ܽ ൌ 0 

 

5) ቀ ଵ

ଶହ
ቁ

ି
ൌ 125ିଶିଶ 

 ሺ5ିଶሻି ൌ ሺ5ଷሻିଶିଶ    
 5ଶ ൌ 5ିି 

 2݇ ൌ െ6݇ െ 6 

 6݇   6݇ 

 
଼

଼
ൌ െ



଼
 

 ݇ ൌ െ
ଷ

ସ
 

 

7) 6ଶାଵ ൌ
ଵ

ଷ
 

 6ଶାଵ ൌ 6ିଶ 

 2݉  1 ൌ െ2 

        െ1   െ 1 

          
ଶ

ଶ
ൌ

ିଷ

ଶ
 

            ݉ ൌ െ
ଷ

ଶ
 

 

9) 6ିଷ௫ ൌ 36 

 6ିଷ௫ ൌ 6ଶ 

 െ
ଷ௫

ିଷ
ൌ

ଶ

ିଷ
 

ݔ  ൌ െ
ଶ

ଷ
 

 

11) 64 ൌ 2ହ 

 ሺ2ሻ ൌ 2ହ 

 2 ൌ 2ହ 

 



ൌ

ହ


 

 ܾ ൌ
ହ


 

13) ቀଵ

ସ
ቁ

௫
ൌ 16 

 ሺ4ିଵሻ௫ ൌ 4ଶ 

 4ି௫ ൌ 4ଶ 

 െ
௫

ିଵ
ൌ

ଶ

ିଵ
 

ݔ      ൌ െ2 

 

15) 4ଷ ൌ 4ଷ 

 
ଷ

ଷ
ൌ

ଷ

ଷ
 

 ܽ ൌ 1 

 

17) 36ଷ௫ ൌ 216ଶ௫ାଵ  

 ሺ6ଶሻଷ௫ ൌ ሺ6ଷሻଶ௫ାଵ 

 6௫ ൌ 6௫ାଵ 

ݔ6  ൌ ݔ6  1 

 െ6ݔ െ  ݔ6

 0 ൌ 1 

 ݁ݏ݈݂ܽ 

 ݊݅ݐݑ݈ܵ ܰ 

 

19) 9ଶାଷ ൌ 243 

 ሺ3ଶሻଶାଷ ൌ 3ହ 

 3ସା ൌ 3ହ 

 4݊  6 ൌ 5 

       െ6    െ 6 

         
ସ

ସ
ൌ

ିଵ

ସ
 

        ݊ ൌ െ
ଵ

ସ
 

 

21) 3ଷ௫ିଶ ൌ 3ଷ௫ାଵ   

ݔ3  െ 2 ൌ ݔ3  1 

 െ3ݔ        െ  ݔ3

 െ2 ൌ 1 

 ݁ݏ݈݂ܽ 

 ݊݅ݐݑ݈ܵ ܰ 

  

23) 3ିଶ௫ ൌ 3ଷ   

 
ିଶ௫

ିଶ
ൌ

ଷ

ିଶ
 

ݔ      ൌ െ
ଷ

ଶ
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25) 5ାଶ  5ି   

   ݉  2 ൌ െ݉ 

 െ݉          െ ݉ 

          
ଶ

ିଶ
ൌ െ

ଶ

ିଶ
 

           െ1 ൌ ݉ 

 

27) ቀ ଵ

ଷ
ቁ

ିଵ
ൌ 216   

 ሺ6ିଶሻିଵ ൌ 6ଷ 

 6ିଶାଶ ൌ 6ଷ 

 െ2ܾ  2 ൌ 3 

          െ2    െ 2 

          െ
ଶ

ିଶ
ൌ

ଵ

ିଶ
 

 ܾ ൌ െ
ଵ

ଶ
 

 

6ଶିଶ௫ݎ (29 ൌ 6ଶ   

 2 െ ݔ2 ൌ 2 

 െ2      െ 2 

       
ିଶ௫

ିଶ
ൌ



ିଶ
 

ݔ           ൌ 0 

 

31) 4 · 2ሺିଷିଵሻ ൌ
ଵ

ସ
   

 2ଶ · 2ିଷିଵ ൌ 2ିଶ 

 2ିଷାଵ ൌ 2ିଶ 

 െ3݊  1 ൌ െ2 

           െ1     െ 1 

           െ
ଷ

ିଷ
ൌ

ିଷ

ିଷ
 

 ݊ ൌ 1 

 

33) 4ଷିଷ · 4ଶିଶ ൌ 16ି   

 4ିଵ ൌ ሺ4ଶሻି 

 4ିଵ ൌ 4ିଶ  

 ݇ െ 1 ൌ െ2݇ 

 െ݇        െ ݇  

       
ିଵ

ିଷ
ൌ

ିଷ

ିଷ
 

       
ଵ

ଷ
ൌ ݇ 

 

35) 9ିଶ௫  ቀ
ଵ

ଶସଷ
ቁ

ଷ௫
ൌ 243ି௫   

 ሺ3ଶሻିଶ௫ሺ3ିହሻଷ௫ ൌ ሺ3ହሻି௫ 

 3ିସ௫ · 3ିଵହ௫ ൌ 3ିହ௫ 

 3ିଵଽ௫ ൌ 3^ െ  ݔ5

 െ19ݔ ൌ െ5ݔ 

 19ݔ     ݔ19

      


ଵସ
ൌ

ଵସ௫

ଵସ
 

       0 ൌ  ݔ

 

37) 64ିଶ · 16ାଶ ൌ ቀଵ

ସ
ቁ

ଷିଵ
   

 ሺ4ଷሻିଶ · ሺ4ଶሻାଶ ൌ ሺ4ିଵሻଷିଵ 

 4ଷି · 4ଶାସ ൌ 4ିଷାଵ 

 4ହିଶ ൌ 4ିଷାଵ 

 5݊ െ 2 ൌ െ3݊  1 

 3݊          3݊ 

 8݊ െ 2 ൌ 1 

       2    2   

         
଼

଼
ൌ

ଷ

଼
 

          ݊ ൌ
ଷ

଼
 

 

39) 5ିଷିଷ · 5ଶ ൌ 1   

 5ିିଷ ൌ 5 

 െ݊ െ 3 ൌ 0 

        3      3 

         
ି

ିଵ
ൌ 3/െ1 

          ݊ ൌ െ3 
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10.5

1) logଽ 81 ൌ 2 

         9ଶ ൌ 81 

 

3) log
ଵ

ସଽ
ൌ െ2  

 7ିଶ ൌ
ଵ

ସଽ
 

 

5) logଵଷ 169 ൌ 2 

 13ଶ ൌ 169 

 

7) 8 ൌ 1 

 log଼ 1 ൌ 0 

 

9) 15ଶ ൌ 225 

 logଵହ 225 ൌ 2 

 

11) 64
భ
ల ൌ 2 

 logସ 2 ൌ
ଵ


 

 

13) logଵଶହ 5 ൌ  ݔ

 125௫ ൌ 5 

 ሺ5ଷሻ௫ ൌ 5ଵ   

 5ଷ௫ ൌ 5ଵ 

 
ଷ௫

ଷ
ൌ

ଵ

ଷ
 

ݔ  ൌ
ଵ

ଷ
 

 

15) logଷସଷ
ଵ


ൌ  ݔ

 343௫ ൌ
ଵ


 

 ሺ7ଷሻ௫ ൌ 7ିଵ    

 7ଷ௫ ൌ 7ିଵ 

 
ଷ௫

ଷ
ൌ

ିଵ

ଷ
 

ݔ  ൌ െ
ଵ

ଷ
 

 

17) logସ 16 ൌ   ݔ

 4௫ ൌ 16 

 4௫ ൌ 4ଶ 

ݔ  ൌ 2 

 

19) log 36 ൌ  ݔ

 6௫ ൌ 36 

 6௫ ൌ 6ଶ    

ݔ  ൌ 2 

 

21) logଶ 64 ൌ    ݔ

 2௫ ൌ 64 

 2௫ ൌ 2 

ݔ  ൌ 6 

 

23) logହ ݔ ൌ 1   

 5ଵ ൌ  ݔ

 5 ൌ  ݔ

 

25) logଶ ݔ ൌ െ2   

 2ିଶ ൌ  ݔ

 
ଵ

ଶమ ൌ  ݔ

 
ଵ

ସ
ൌ  ݔ

 

27) logଵଵ ݇ ൌ 2   

 11ଶ ൌ ݇ 

 121 ൌ ݇ 

 

29) logଽሺ݊  9ሻ ൌ 4   

 9ସ ൌ ݊  9 

 6561 ൌ ݊  9 

   െ9           െ 9 

 6552 ൌ ݊ 

 

 

31) logହሺെ3݉ሻ ൌ 3   

 5ଷ ൌ െ3݉ 

 
ଵଶହ

ିଷ
ൌ

ିଷ

ିଷ
 

 െ
ଵଶହ

ଷ
ൌ ݉ 

 

33) logଵଵሺݔ  5ሻ ൌ െ1   

 11ିଵ ൌ ݔ  5 

 
ଵ

ଵଵ
ൌ ݔ  5 

 െ5     െ 5 

 െ
ହସ

ଵଵ
ൌ  ݔ

 

35) logସሺ6ܾ  4ሻ ൌ 0   

 4 ൌ 6ܾ  4 

 1 ൌ 6ܾ  4 

 െ4     െ 4 

 
ିଷ


ൌ




 

 െ
ଵ

ଶ
ൌ ܾ 

 

37) logହሺെ10ݔ  4ሻ ൌ 4   

 5ସ ൌ െ10ݔ  4 

 625 ൌ െ10ݔ  4 

 െ4                  െ 4 

 
ଶଵ

ିଵ
ൌ

ିଵ௫

ିଵ
 

 െ
ଶଵ

ଵ
ൌ  ݔ

 

39) logଶሺ10 െ 5ܽሻ ൌ 3   

 2ଷ ൌ 10 െ 5ܽ 

      8 ൌ 10 െ 5ܽ 

 െ10 െ 10 

 
ିଶ

ିହ
ൌ

ିହ

ିହ
 

 
ଶ

ହ
ൌ ܽ 
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10.6

1) Find each of the following: 

a. S500 invested at 4% compounded annually for 10 years. 

ܣ  ൌ 500 ቀ1 
.ସ

ଵ
ቁ

ଵ·ଵ
 

ܣ  ൌ 500ሺ1.04ሻଵ 

ܣ  ൌ 500ሺ1.48ሻ 

ܣ  ൌ $740.12 

 

b. S600 invested at 6% compounded annually for 6 years. 

ܣ  ൌ 600 ቀ1 
.

ଵ
ቁ

ଵ·
 

ܣ  ൌ 600ሺ1.06ሻ 

ܣ  ൌ 600ሺ1.42ሻ 

ܣ  ൌ $851.11 

 

c. S750 invested at 3% compounded annually for 8 years. 

ܣ  ൌ 750 ቀ1 
.ଷ

ଵ
ቁ

ଵ·଼
 

ܣ  ൌ 750ሺ1.03ሻ଼ 

ܣ  ൌ 750ሺ1.27ሻ 

ܣ  ൌ $950.08 

 

d. S1500 invested at 4% compounded semiannually for 7 years. 

ܣ  ൌ 1500 ቀ1 
.ସ

ଶ
ቁ

ଶ·
 

ܣ  ൌ 1500ሺ1.02ሻଵସ 

ܣ  ൌ 1500ሺ1.32ሻ  

ܣ  ൌ $1979.22 

 

e. S900 invested at 6% compounded semiannually for 5 years. 

ܣ  ൌ 900 ቀ1 
.

ଶ
ቁ

ଶ·ହ
 

ܣ  ൌ 900ሺ1.03ሻଵ 

ܣ  ൌ 900ሺ1.34ሻ 

ܣ  ൌ $1209.52  

 

f. $950 invested at 4% compounded semiannually for 12 years. 

ܣ  ൌ 950 ቀ1 
.ସ

ଶ
ቁ

ሺଶ·ଵଶሻ
 

ܣ  ൌ 950ሺ1.02ሻଶସ 

ܣ  ൌ 950ሺ1.61ሻ 

ܣ  ൌ $1528.02 
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g. $2000 invested at 5% compounded quarterly for 6 years. 

ܣ  ൌ 200 ቀ1 
.ହ

ଶ
ቁ

ସ·
 

ܣ  ൌ 200ሺ1.0125ሻଶସ 

ܣ  ൌ 200ሺ1.35ሻ 

ܣ  ൌ $2694.70 

 

h. $2250 invested at 4% compounded quarterly for 9 years. 

ܣ  ൌ 2250 ቀ1 
.ସ

ସ
ቁ

ସ·ଽ
 

ܣ  ൌ 2250ሺ1.01ሻଷ 

ܣ  ൌ 2250ሺ1.43ሻ 

ܣ  ൌ $3219.23 

 

i. $3500 invested at 6% compounded quarterly for 12 years. 

ܣ  ൌ 3500 ቀ1 
.

ସ
ቁ

ସ·ଵଶ
  

ܣ  ൌ 3500ሺ1.015ሻସ଼ 

ܣ  ൌ 3500ሺ2.04ሻ 

ܣ  ൌ $7,152.17 

 

j. All of the above compounded continuously. 

ܣ  ൌ 500݁.ସ·ଵ  

ܣ  ൌ 500݁.ସ 

ܣ  ൌ 500ሺ1.49ሻ 

ܣ  ൌ$745.91 

 

ܣ  ൌ 600݁.· 

ܣ  ൌ 600݁.ଷ 

ܣ  ൌ 600ሺ1.43ሻ 

ܣ  ൌ $860.00 

 

ܣ  ൌ 750݁.ଷ·଼ 

ܣ  ൌ 750݁.ଶସ 

ܣ  ൌ 750ሺ1.27ሻ 

ܣ  ൌ $953.44 

 

ܣ  ൌ 1500݁.ସ· 

ܣ  ൌ 1500݁.ଶ଼ 

ܣ  ൌ 1500ሺ1.32ሻ 

ܣ  ൌ $1984.69 

 

ܣ  ൌ 900݁.·ହ  
ܣ  ൌ 900݁.ଷ 
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ܣ  ൌ 900ሺ1.35ሻ 

ܣ  ൌ $1214.87 

 

ܣ  ൌ 950݁.ସ·ଵଶ 

ܣ  ൌ 950݁.ସ଼ 

ܣ  ൌ 950ሺ1.62ሻ 

ܣ  ൌ $1535.27 

 

ܣ  ൌ 2000݁.ହ· 

ܣ  ൌ 2000݁.ଷ 

ܣ  ൌ 2000ሺ1.35ሻ 

ܣ  ൌ $2699.72 

 

ܣ  ൌ 2250݁.ସ·ଽ 

ܣ  ൌ 2250݁.ଷ 

ܣ  ൌ 2250ሺ1.43ሻ 

ܣ  ൌ $3224.99 

 

ܣ  ൌ 3500݁.·ଵଶ 

ܣ  ൌ 3500݁.ଶ 

ܣ  ൌ 3500ሺ2.05ሻ 

ܣ  ൌ $7190.52 

 

3) What principal will amount to S3500 if invested at 4% interest compounded quarterly for 5 years? 

 3500 ൌ ܲ ቀ1 
.ସ

ସ
ቁ

ସ·ହ
 

 3500 ൌ ܲሺ1.01ሻଶ 

 
ଷହ

ଵ.ଶଶ
ൌ

ሺଵ.ଶଶሻ

ଵ.ଶଶ
 

 $2868.41 ൌ ܲ 

 

5) What principal will amount to S2500 if invested at 5% interest compounded semiannually for 7.5 

years? 

  2500 ൌ ܲ ቀ1 
.ହ

ଶ
ቁ

ଶ·.ହ
 

 2500 ൌ ܲሺ1.025ሻଵ.ହ 

 
ଶହ

ଵ.ସହ
ൌ

ሺଵ.ସହሻ

ଵ.ସହ
 

 $1726.16 ൌ ܲ 
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7) A thousand dollars is left in a bank savings account drawing 7% interest, compounded quarterly 

for 10 years. What is the balance at the end of that time? 

ܣ  ൌ 1000 ቀ1 
.

ସ
ቁ

ସ·ଵ
 

ܣ   ൌ 100ሺ1.0175ሻସ 

ܣ   ൌ 1000ሺ2.00ሻ 

ܣ   ൌ $2001.60 

 

9) $1750 is invested in an account earning 13.5% interest compounded monthly for a 2 year period. 

What is the balance at the end of 9 years? 

ܣ  ൌ 1750 ቀ1 
.ଵଷହ

ଵଶ
ቁ

ଵଶ·ଶ
 

ܣ   ൌ 1750ሺ1.01125ሻଶସ 

ܣ   ൌ 1750ሺ1.31ሻ 

ܣ   ൌ $2288.98 

 

11) A $10, 000 Treasury Bill earned 16% compounded monthly. If the bill matured in 2 years, what 

was it worth at maturity? 

ܣ  ൌ 10,000 ቀ1 
.ଵ

ଵଶ
ቁ

ଵଶ·ଶ
 

ܣ   ൌ 10,000ሺ1.01ሻଶସ 

ܣ   ൌ 10,000ሺ1.37ሻ 

ܣ  ൌ $13,742.19 

 

13) A savings institution advertises 7% annual interest, compounded daily, How much more interest 

would you earn over the bank savings account or credit union in problems 7 and 8? 

ܣ  ൌ 1000 ቀ1 
.

ଷହ
ቁ

ଷହ·ଵ
 

ܣ   ൌ 1000ሺ1.00019ሻଷହ 

ܣ   ൌ 1000ሺ2.01ሻ 

ܣ   ൌ $2013.62 

  #7: 2001.60 െ 2013.62 ൌ $12.02 

  #8: 2009.66 െ 2013.62 ൌ $ െ 3,96 

 

15) You lend $100 at 10% continuous interest. If you are repaid 2 months later, what is owed? 

ܣ  ൌ 100݁.ଵቀ
భ
ల

ቁ
 

ܣ   ൌ 100݁.ଵ 

ܣ   ൌ 100ሺ1.02ሻ 

ܣ   ൌ $101.68 
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10.  7

1) cos 71 ൌ 0.3256 

 

3) sin 75 ൌ 0.9659  

 

ߠ݊݅ݏ     (5 ൌ


ଶହ
 

 

 

 

7)     sin ߠ ൌ


ଵ
 

 

 

 

9)     sin ߠ ൌ
଼

଼√ଶ
 ቀ√ଶ

√ଶ
ቁ 

 sin ߠ ൌ ቀ଼√ଶ

଼·ଶ
ቁ  

  sin ߠ ൌ √ଶ

ଶ
 

 

11)     ሺ13ሻ tan 51 ൌ
௫

ଵଷ
ሺ13ሻ 

 13 tan 51 ൌ  ݔ

 13ሺ1.235ሻ ൌ  ݔ

 16.05 ൌ   ݔ

 

13)    ሺݔሻ sin 24 ൌ
ଵଷ

௫
ሺݔሻ 

 
௫ ୱ୧୬ ଶସ

ୱ୧୬ ଶସ
ൌ

ଵଷ

ୱ୧୬ ଶସ
 

ݔ     ൌ
ଵଷ

ୱ୧୬ ଶସ
 

ݔ    ൌ
ଵଷ

.ସ
 

ݔ    ൌ 31.96  

 

15)      ሺ9ሻ tan 71 ൌ
௫

ଽ
ሺ9ሻ 

 9 tan 71 ൌ  ݔ

  9ሺ2.904ሻ ൌ  ݔ

  26.14 ൌ  ݔ

 

 

 

 

 

17)     ሺ6ሻ cos 68 ൌ
௫


 ሺ6ሻ  

 6 cos 68 ൌ  ݔ

 6ሺ. 3746ሻ ൌ  ݔ

 2.25 ൌ  ݔ

 

19)     ሺ6ሻ tan 71.4 ൌ
௫


 

      6 tan 71.4 ൌ  ݔ

  6ሺ2.9714ሻ ൌ  ݔ

  17.83 ൌ  ݔ

 

21)     ሺ5ሻ cos 38 ൌ
௫

ହ
ሺ5ሻ    

 5 cos 38 ൌ  ݔ

   5ሺ. 7880ሻ ൌ  ݔ

  3.94 ൌ  ݔ

 

23)     ሺݔሻ cos 67 ൌ
ସ

௫
ሺݔሻ   

 
௫ ୡ୭ୱ 

௫ ୡ୭ୱ 
ൌ

ସ

ୡ୭ୱ 
 

ݔ    ൌ
ସ

ୡ୭ୱ 
 

ݔ    ൌ
ସ

.ଷଽ
 

ݔ    ൌ 10.24 

 

25)     ሺ4ሻ tan 67.2 ൌ
௫

ସ
ሺ4ሻ   

 4 tan 67.2 ൌ  ݔ

 4ሺ2.3789ሻ ൌ  ݔ

             9.52 ൌ  ݔ

 

27)     ሺݔሻ cos 32 ൌ
ସ

௫
ሺݔሻ 

 
௫ ୡ୭ୱ ଷଶ

ୡ୭ୱ ଷଶ
ൌ

ସ

ୡ୭ୱ ଷଶ
 

ݔ    ൌ
ସ

ୡ୭ୱ ଷଶ
 

ݔ    ൌ
ସ

.଼ସ଼
 

ݔ    ൌ 4.72 

 

29)     ሺ2.4ሻ tan 22 ൌ
௫

ଶ.ସ
ሺ2.4ሻ   

    2.4 tan 22 ൌ  ݔ

  2.4ሺ0.4040ሻ ൌ  ݔ

          0.97 ൌ  ݔ

 

 ߠ       
24        25 
 
 
         7 
 

    7              3√2 
 
 ߠ                    
            16 

 ߠ       

   8               8√2 
 
 
                8 

        
              x      
13 
   
       51 

                x      
13 
   
                  24 

 

                      
 
   x   
                   

71 
      9 

                  
 
        x   
                   

   68 
         6 

        6  
     71.4              

    
                    x 

                   
                 38 

   5               x 
    
          

      x  
                   

     67    
        4                

       
                           x 

     67.2    
        4                      

      x  
                   

     32    
        4                     

      2.4  
     22             

            x   
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31)       ሺ3ሻ cos 61 ൌ
௫

ଷ
ሺ3ሻ   

 3 cos 61 ൌ  ݔ

   3ሺ. 4848ሻ ൌ  ݔ

       1.45 ൌ  ݔ

 

33)      ሺ11ሻ sin 30 ൌ
௫

ଵଵ
ሺ11ሻ   

        11 sin 30 ൌ  ݔ

   11ሺ0.5ሻ ൌ  ݔ

   5.5 ൌ  ݔ

 

35)      ሺ11ሻ tan 95 ൌ
௫

ଵଵ
ሺ11ሻ 

 11 tan 95 ൌ  ݔ

   11ሺ3.7321ሻ ൌ  ݔ

   41.05 ൌ  ݔ

      

37)     ሺݔሻ sin 37.1 ൌ
ଵଵ

௫
ሺݔሻ 

 
௫ ୱ୧୬ ଷ.ଵ

ୱ୧୬ ଷ.ଵ
ൌ

ଵଵ

ୱ୧୬ ଷ.ଵ
 

ݔ    ൌ
ଵଵ

ୱ୧୬ ଷ.ଵ
 

ݔ    ൌ
ଵଵ

.ଷଶ
 

ݔ    ൌ 18.24 

 

39)     ሺݔሻ cos 40 ൌ 13.1 ሺݔሻ   

       
௫ ୡ୭ୱ ସ

ୡ୭ୱ ସ
ൌ

ଵଷ.ଵ

ୡ୭ୱ ସ
    

ݔ         ൌ
ଵଷ.ଵ

ୡ୭ୱ ସ
 

ݔ    ൌ
ଵଷ.ଵ

.
 

ݔ    ൌ 17.1 

 

10.8

1) sin ݖ ൌ 0.4848 

ݖ  ൌ 29° 

3) sin ݕ ൌ 0.6561  

ݕ      ൌ 41° 

 

5)     cos ݔ ൌ
ଷଶ

ଷହ
 

 cos ݔ ൌ .9143 

ݔ  ൌ 24° 

 

7)      cos ݔ ൌ
ଷ

ଷଵ
 

 cos ݔ ൌ .9677 

ݔ    ൌ 15° 

 

 

9)     tan ݔ ൌ
ଷ


 

 tan ݔ ൌ .5 

ݔ   ൌ 27° 

 

11)     tan ߠ ൌ
ଵଵ

଼
 

 tan ߠ ൌ .7273 

ߠ      ൌ 36° 

13)     cos ߠ ൌ
ସ


 

     cos ߠ ൌ 0.5714 

ߠ    ൌ 55.2° 

 

15)     cos ߠ ൌ
ସ


 

 cos ߠ ൌ 0.5714 

   cos ߠ ൌ 55.2° 

 

17)      tan ߠ ൌ
ଵ

ଵ
  

  tan ߠ ൌ 1.6 

  tan ߠ ൌ 58° 

 

19)      cos ߠ ൌ
ଽ.ଷ

ଵଷ.ଶ
 

 cos ߠ ൌ 0.7045 

   cos ߠ ൌ 45.2° 

 

21)     tan ߠ ൌ
ହ

ସ
   

 tan ߠ ൌ 1.25 

   tan ߠ ൌ 51.3° 

 

 

ߠ     
10 
 
 
           16 

          
              3      

x    61    

                    

       11  
 30                   

                    x 
    

       x   
                         11 

                75
    

                             

                        11
                                

     37.1                   
            x 

      13.1 
                   

     40    
x                            

 

          35 
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 ߠ     
14 
 
        15 
         

      
 
       2.9         7 
 
           Y             X 
            Z 

23)     sin ߠ ൌ
ଵ

ଵଶ
   

 sin ߠ ൌ 0.8333    

   sin ߠ ൌ 56.4° 

 

25)     cos ߠ ൌ
ଽ

ଵହ.
 

 cos ߠ ൌ 0.5732 

   cos ߠ ൌ 55° 

 

27)     tan ߠ ൌ
ଵହ

ଵସ
   

     tan ߠ ൌ 1.0714 

   tan ߠ ൌ 47° 

 

ߠ ݊݅ݏ     (29 ൌ


ଵସ
 

 sin ߠ ൌ 0.5 

   sin ߠ ൌ 30° 

 

31)     ሺݔሻ tan 62 ൌ
ଶ଼.ସ

௫
 ሺݔሻ 

       
௫ ୲ୟ୬ ଶ

୲ୟ୬ ଶ
ൌ

ଶ଼.ସ

୲ୟ୬ ଶ
 

ݔ        ൌ
ଶ଼.ସ

୲ୟ୬ ଶ
 

ݔ      ൌ
ଶ଼.ସ

ଵ.଼ହ
 

ݔ      ൌ 15.1 

  15.1ଶ  28.4ଶ ൌ  ଶݕ

  228.01  806.56 ൌ  ଶݕ

   √1034.57 ൌ ඥݕଶ 

         32.2 ൌ  ݕ

ݖ    ൌ 90 െ 62 

ݖ    ൌ 28° 

 

33)     tan ݔ ൌ
ଶ.ଽ


   

 tan ݔ ൌ .4143 

ݔ           ൌ 22.5° 

ݕ   ൌ 90 െ 22.5 

ݕ   ൌ 67.5° 

  2.9ଶ  7ଶ ൌ  ଶݖ

  8.41  49 ൌ  ଶݖ

                   √57.41 ൌ  ଶݖ√

               7.6 ൌ  ݖ

 

35)     sin ݔ ൌ
ଷ


 

     sin ݔ ൌ .4286 

ݔ          ൌ 25.4° 

ݕ   ൌ 90 െ 25.4 

ݕ   ൌ 64.6° 

  3ଶ  ଶݖ ൌ 7ଶ 

  9  ଶݖ ൌ 49 

            െ9            െ 9 

ଶݖ√          ൌ √40 

ݖ             ൌ 6.3 

 

37)     ሺ16ሻ sin 52 ൌ
௫

ଵ
ሺ16ሻ 

 16 sin 52 ൌ  ݔ

   16ሺ. 7880ሻ ൌ  ݔ

               12.6 ൌ  ݔ

  12.6ଶ  ଶݕ ൌ 16ଶ 

  158.76ݕଶ ൌ 256 

              െ158.76      െ 158.76 

               ඥݕଶ ൌ √97.24 

ݕ    ൌ 9.9 

ݖ    ൌ 90 െ 52 

ݖ   ൌ 38° 

 

39)     ሺ8ሻ tan 45 ൌ
௫

଼
ሺ8ሻ   

 8 tan 45 ൌ  ݔ

   8ሺ1ሻ ൌ  ݔ

      8 ൌ  ݔ

  8ଶ  8ଶ ൌ  ଶݕ

  64  64 ൌ  ଶݕ

        √128 ൌ ඥݕଶ 

        11.3 ൌ  ݕ

ݖ   ൌ 90 െ 45 

ݖ   ൌ 45° 
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