Math 130







Dr. Bergner
Class work 
Mental computation techniques
Do you work on a separate sheet of paper.   Make sure to include diagrams that are to scale!
Compatible numbers
These are numbers that “go together nicely”.  For example, consider the following:


13 + 47 is nice because 3 + 7 is 1 long—so now there are 1+ 3 +4 longs and no units.
One looks for these with all of the operations. 

1. Addition and subtraction (p. 153-154)—also use the substitution property to rewrite numbers creating compatible numbers
Example:  58+5+13  ->  rewrite 13 as 12+1 and use commutative property-> 58+12+1+5, 58 and 12 are “compatible” and sum to 70.  Now add 1+5=6 to the 70 to get 76. 

Practice:  p. 159; 23,24

2. Multiplication ( p. 173)  - also use the distributive property

Example:  58 x 110-> rewrite 110 as 100 +10 and use dist. Prop. ->
 58 x(100+10)=58x100+58x10= 5800+580


To compute 5800 +580, use addition of compatible numbers by rewriting 580 as



200+380.  This gives 5800+200+380 = 6000+380=6380


Practice:  p. 181; 17,18
3. Division (p. 197) – used mostly to estimate
Example:  83/8-> replace 83 by 80-> 83/8~80/8=10


Practice:  p. 204; 29,30

Equal differences—for subtraction (p. 154)

With this method, one increases or decreases both numbers by the same amount
Example:  789 – 92 ->  would be much easier if the tens spot in the first number was larger, so add 1 to 789 to make 790, also add 1 to 92 to make 93-> 
789 – 92 = 790 -93 , 
now use compatible numbers with substitution and rewrite 93 as 90+3->
790 – 93= 790 – 90 – 3 = 700 -3 = 697


Practice: p159; 25, 26

Equal products- for multiplication (p. 174)

With this method, one divides one number by a given quantity and the other gets multiplied by the same amount

Example: 18 x 32 - > divide 18 by 2 and multiply 32 by 2 -> 18 x 32 = 9 x 64, now use compatible numbers and dist. Prop. To get

 9 x 64 = 9 x (60 + 4) = 9 x 60 + 9 x 4 = 540 + 36= 576 


Practice: p. 181; 23,24
Equal quotients- for division (p. 194-5)
With this method, one multiplies and  divides the quotient and divisor by the same amount

Example: 1520 / 50 -> multiply both by 2 giving 1520 replaced by 3040 and 50 replaced by 100-> 3040 / 100 = 30.4

Practice: p. 204, 27, 28
Estimation or approximation techniques

To be combined with techniques above

Rounding 

This technique you are well familiar with and you may choose how many places to round based on the problem
1. Addition/subtraction (p. 155) 

Practice:  p. 160; 29, 30

   2. Multiplication (p. 175)

 Practice:  p. 182; 31,32

Front end estimation 

Using this technique, we just focus on the biggest size pieces—i.e. the leading digits
2. Addition/subtraction (p. 156) 

Example:  567+314-456 ->  replace as 500 + 300 - 400 = 400

Practice:  p. 160; 33,34

   2. Multiplication (p. 176)

 Example:  567 x 314 ->  replace as 500 x 300 = 1500
 Practice:  p. 181; 29,30

  3. Division (p. 197-98)


Example:  6789 / 67 ->  replace as 6000 / 60 = 100



Practice:  p. 204; 31,32
Other techniques learned conceptually
                   Do you know these??

Subtraction

a. Missing addend

b. Take-away

c. Comparison

Addition

a. Left to right

b. Partial sums

Multiplication

a. Partial products

Division

a. Measurement

b. Sharing

