MENTAL MATH AND ESTIMATION  [use handout]
Calculators are easy to use and very helpful.  However, some times it is useful to be able to do some simple calculations or estimates mentally.    This can prevent one from making errors with a calculator by helping one recognize gross errors.

To do mental math and estimation we take advantage of the basic rules of arithmetic that we talked about earlier.  (e.g.  a+b = b+a)

Examples: (we will discuss these methods in detail afterwards)

1.  (37+99) + 1 =  37 + (99 +1) = 37 + 100 = 137

2.  (43 x 17) - (16 x 43) = (43 x 17) - (43 x 16) = 43 x (17-16) = 43x1 =43

3.  (4 x 7) x 50 = 4 x (7 x 50) = 4 x (50 x 7) = 4 x 50) x 7 = 200 x 7 = 1400

4.  97 + 74 = 97 + (3 +71) = (97 + 3) +71 = 100 +71 = 171

5.  67 + 39 = 60 + 7 + 30 + 9 = 90 + 7 + 9 = 97 + 9 = 106

6.  192 ( 6  =  (180 + 12) ( 6 = 180 ( 6   +   12(6 = 30 + 2 =32  

Some methods (tricks) we used above.

Compatible Numbers  


Find numbers that makes calculations easier when put together

         
4 x 25 = 100    19+81 = 100


5 x 17 x20    do the 5x20 first and get 100 x 17 = 1700

   1672/8     1600/8 = 200    72/8 = 9     What is the answer?

Compensation

  47 + 35 +19  =  47 + 33 + 21  (subtracted 2 from 35 to make it compatible with 47 and then compensated by adding 2 to 19

 = 80 + 21    [this is called additive compensation]

    58 - 39 = 59 - 40 = 19  

    48 x 5 = 48/2  x 2 x 5 = 24 x10 = 240

Left to right method

237 +152 = 200+100  +  30 +50 +  7+2  = 389

867 -243  =  800 - 200   +  60-40   +7-3   = 624

4 x 612  =  4x600   +  4x10  + 4x2  =  2400 + 40 + 8 + 2448

Computational Estimation

Method to see if the result of a computation makes sense, or to get a rough approximation of a computation.

Techniques

1.  Front End Method  [rounds down]

627 + 381 ( 600 + 300 = 900

68 x 46  (  60 x 40 = 2400

[problem:  could be very low.


699 + 99 + 499 ( 600 + 0 + 400 = 1000       actually = 1299

Range Estimation  [low and high estimate]

627 + 381 ( 600 + 300  = 900   low estimate

627 + 381 ( 700 + 400  = 1100  high estimate

range estimate   900-1100

68 x 46 (  60 x 40 = 2400   low estimate

68 x 46 (  70 x 50 = 3500   high estimate

range estimate    2400-3500

Rounding 

round up     488 ( 490              round down  488( 480

                   483 ( 490                                    483( 480 

round a 5 up   488 ( 490

                       483 ( 480

212  + 178  + 251 =   

200  + 100 +  200  = 500  (rounding down)

300  + 200 +  300 =  800  (rounding up)         

300  + 200 +  300  = 700   (round a 5 up)      

         Exact answer   641

Rounding to Compatible Numbers

44 x 24 =

40 x 25 =  1000

50 x 20  = 1000

44 x 25 =  40 x 25 + 4 x 25 = 1000 + 100 = 1100

actual 1056

225 ( 71  ( 210 ( 70 = 3    actual   3.169

How much to tip?

Currency estimations.  [1.23 dollars to Euro]
































































































