Index Equations and Log Equations .
Find “x” in each case to 3 sig figs. 

1. 10x = 17.3

2. log10 x = 1.25

3. 102x – 3  = 65.2

4. log10 (3x + 1)   = 1.9

5. 8x = 70

6. x = log4 25

7. 5x – 2   = 58
8. 64x + 3 = 0.8

9.  3x × 5x – 2  = 68

10.  23x × 65 – x  = 153

11. log(x – 3) + log(x – 5) = log 3
12.  log(x – 2) + log(x – 10) = log 9
13.  2log x – log(5x – 12) = log 2

14.  2log x – log(3x – 8) = log 4

15.  2log x – log(8 – x) = log 4  
ANSWERS 

1. 10x = 17.3                log10 17.3 = x

                                           x = 1.24

2. log10 x = 1.25             101.25  = x

                                            x   = 17.8 

3. 102x – 3  = 65.2          log10 65.2 = 2x – 3 

                                        1.814    = 2x – 3 

                                              2x   = 4.814

                                                 x  = 2.41

4. log10 (3x + 1)   = 1.9       101.9  = 3x + 1

                                          3x + 1 = 79.43

                                             3x     = 78.43

                                                x    = 26.15. 8x = 70            log10 8x  = log10 70

                       x log10 8  = log10 70

                             x       = log 70  = 2.04

                                         log 8 

6. x = log4 25              4x = 25

                         x log 4   = log 25

                                x     = log 25 = 2.32

                                          log 4

7. 5x – 2   = 58            (x – 2)log 5 = log 58

                                          x – 2  = log 58
                                                       log 5   
                                              x   = 4.52
8. 64x + 3 = 0.8       (4x + 3) log 6 = log 0.8    
                                     4x + 3    = log 0.8
                                                       log 6
                                          4x     = –3.1245
                                            x     = –0.781
9.  3x × 5x – 2  = 68     

                        log (3x × 5x – 2)  = log 68        
                  log 3x + log 5x – 2    = log 68
               xlog 3 + (x – 2)log 5 = log 68
         xlog 3 + xlog 5 – 2log 5 = log 68

            x(log 3 + log 5) = log 68+ 2log 5

    x =  log 68+ 2log 5   = 2.75

          (log 3 + log 5)

10.  23x × 65 – x  = 153

            log23x + log65 – x  = log153
   3x log2 + (5 – x )log6  = log153

             x(3log2 – log6) = log153 – 5log6
     x = log153 – 5log6   = –13.7
            (3log2 – log6)                                       
11. log(x – 3) + log(x – 5) = log 3

                log(x – 3)(x – 5) = log 3
                       (x – 3)(x – 5) = 3
                       x2 – 8x + 15   = 3
                       x2 – 8x + 12   = 0
                      (x – 2)(x – 6) = 0
   x = 2 or 6     but only x = 6 is valid.
12.  log(x – 2) + log(x – 10) = log 9

               log(x – 2) (x – 10) = log 9

                    (x – 2) (x – 10) =  9

                    x2 – 12x + 20    = 9
                    x2 – 12x + 11    = 0
                  (x – 1)(x – 11)    = 0
  x = 1 or 11   but only x = 11 is valid.
13.  2log x – log(5x – 12) = log 2

         log       x2       =  log 2
                 5x – 12
                         x2       =  2

                    5x – 12

                                x2 = 10x – 24 
              x2 – 10x + 24 = 0
             (x – 4)(x – 6)  = 0
           x = 4 or 6  (both are valid)
14.  2log x – log(3x – 8) = log 4

                   x2          = 4
                 3x – 8 
                       x2    = 12x – 32 
     x2 – 12x + 32   = 0      
   (x – 4)(x – 8)     = 0
      x = 4 or 8  (both are valid)
15.  2log x – log(8 – x) = log 4  

             x2      =    4
           8 – x 

             x2      = 32 – 4x 

   x2 + 4x – 32 = 0

(x – 4)(x + 8) = 0

x = 4 or – 8  but only x = 4 is valid.

