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Concepts addressed: 
Mathematics: Number Sense and Numeration  
 
 
Number Line:  

Integers can be located on a line using a certain unit scale. This line is called a number line.  

<---1----------1---------1-------1--------1-------1---------1-------1---------1--------1---------1------>  

    -5         -4        -3        -2       -1      0       1     2      3     4     5  

Rational numbers can be located by a process of subdivision. For example, 6/7 can be located by  
Sub-dividing the interval from 0 to 1 into 7 equal parts.  

Number-line model for addition  

            3  
                            1------------------------ >1  
          -4  
                    1<----------------------------------1    
<--------1----------1------- 1--------1--------1--------1--------1---------1--------1---------1-------1>  
 -5  -4  -3  -2  -1  0  1  2  3  4  5  

Here we have (- 4) + 3 = -1  

Absolute Value:  

The absolute value of a number can be defined as the distance between the point corresponding 
to the number and o.  

 4 units  4 units  

                            1<-------------------------------->1<---------------------------------->1  

<--------1----------1---------1-------1--------1-------1---------1-------1---------1--------1- --------1------>  

 -5  -4  -3  -2  -1       0          1        2           3         4           5  

So the absolute value of 4 denoted by |4| = 4 = | -4|.  
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Number-line model for Multiplication  

Similarly we can use the number line to define multiplication.  
4(-3) = -3 - 3 - 3 - 3 = -12 i.e. moving 4 times 3 units to the left and (-4) (-3) = 12 i.e. moving 3 
units 4 times to the right.  

Factors and Multiples:  

The set of natural numbers is N = { 1,2,3,4,5,………}  
The set whole numbers is W = {G, 1,2,3,4,5,...}  
Definition: Let a and b be whole numbers and ab = c. We say that a and b are factors of c and c is a 
multiple of both a and b.  
 Example 1:  24 = 3*8 then 3 and 8 are factors of 24.  
There are other factors of 24: 1, 2, 4, 6, 12, and 24  
24 is a multiple of 3 and 8.  
Definition: We say that a natural number a divides a whole number b if there is a whole number c 
such b = ac i.e. b is a multiple of a. Sometimes we also say that a is a divisor of b or b is divisible by 
a.  
Note: Division by a zero is not defined.  
Definition: A natural number with exactly two distinct is called a prime number and a number with 
more than two distinct factors is called a composite number.  
For example, 13 is a prime because it factors are I and 13. 1 is not a prime number.  
4 is a composite number because its factors are 1, 2 and 4  

Calculator Strategies:  

Scientific and graphing calculators are very using in the calculation of complicated numerical 
expressions and verifying answers.  
Evaluate: 3-(9+ 7)·6 + 16  
One has to enter numbers and symbols in the same order to get the answer -5.  
Exponent keys: yx or /\  
212 = 4096, 3√343 = 7  - use the key yX or /\ on a calculator. Then 343 yX (1 ÷ 3) = 7  

Factorial key: x! 

7!= 1·2·3·4·5·6·7 = 5040  
Number of permutations and combinations keys: nPr and nCr
 nPr = n(n -1)(n - 2)  (n - -r + 1) = n!/(n-r)!  
nCr  = n!/(n-r)!r!
To calculate: 8P5 = 6720 and 8C5 = 56  
The nPr function is generally is above the key nCr key, enter 8 press shift key, nCr key, enter 5 to get 
6750.  

Compound interest calculation: A = 1000(1 + 0.06/12)36 = 1196.68 12  

Enter 1000, press key x, press key ( , enter 1 , press key +, enter 0.06 divided by 12, press key), raise to 
the power 36, press =.  
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Ratio, Proportion, Percent:  

Definition: A ratio is a comparison of two numbers a and b, with b ≠ 0. It can be written a to b,  
a/b or  a : b. 
Example: If a class has 10 boys and 15 girls then the ratio of the boys to girls is 10 : 15 , or 2 : 3.  
Definition: A proportion states that two ratios are equal.  
In the above example, 10/25 = 2/3  
 
Example: Express the ratio of $4 to 25 cents in simplest from.  
Note $4 = 400 cents. There the ratio is 400 : 25 i.e. 16 : 1  
Note: An easy way to check a/b = c/d with b ≠ 0 is to verify ad = bc. This is very useful when 
one is working with large numbers a, b, c, and d.  

Definition: n percent means n per hundred that is n % n/100.  

Example: 6% = 6/100 = 0.06, 12.5% = 0.125, 200% = 2.0, 0.7% = 0.007  
How much is 6% sales tax on $180?  
Sales tax = 6% of 180 = 0.06 (180) = $10.80  
15 is 20 %what number?  
Answer: 20% of number = 15. That is 0.20(number) = 15 and so the number 15/0.20= 75 


