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Section 1: Factor is an Exact Divisor 

1. A factor of a number divides exactly into that number. There is no remainder. 

For example, 6 is a factor of 30.  

30 ÷ 6 = 5; (exact division = no remainder) 
Factor 

2. In exact division, the quotient is also a factor of the dividend. 

30 ÷ 6 = 5; 30 ÷ 5 = 6  
Factor Factor 

3. When two numbers multiply to produce a third number than those two numbers are 
factors of the third number.  

5 x 6 = 30 
Factors 

State if the divisor is a factor of the dividend 

(a) 9  3  (b) 17  5  (c) 20  4 (d) 20  3 (e) 28  7 

Answer:  (a) Yes  (b  No  (c) Yes (d) No  (e) Yes 

Find the missing factor 
(a)  4 = 2 x __ (b) 6 = 2 x__ (c) 22 = 2 x__ (d) 16 = 4 x__ (e) 21 = 3 x __ 

Answer:  (a) 2  (b  3  (c) 11 (d) 4  (e) 7 

Write a pair of factors for the following numbers. 
(a) 16 = __ x__ (b) 54 = __ x __ (c) 36 = __ x __ (d) 60 = __ x __ 

Answer:  Note: There could be more than one answer to the above problems. 
(a) 2 x 8  (b) 6 x 9  (c) 9 x 4  (d) 6 x 10   

Section 2: Prime Factors of a Number 

4. The factor of number may have its own factors. For example, 

30 = 5 x 6 and 6 = 3 x 2 

5. When a factor cannot be factored any more, then it is a prime factor. We represent 30 by 
its prime factors as follows. 

30 = 5 x 3 x 2 

6. When we can factor a number into two or more smaller numbers it is a composite 
number. The number 30 above is a composite number. 



7. When a number cannot be factored into smaller numbers it is a prime number. The 
prime factors of a composite number, such as 5 x 3 x 2 = 30, are prime numbers.  

State if the number is prime or composite 
(a) 12  (b) 5  (c) 2  (d) 13  (e) 8  (f) 15  (g) 11  (h) 7  (i) 24  (j) 9  (k) 10 

Answer:  (a) composite  (b) prime  (c) prime  (d) prime  (e) composite  (f) composite  (g) prime  (h) prime   (i) composite   
                (j) composite   (k) composite   

 

Section 3: Single-digit Prime Numbers 

8. Here is the status of all single-digit numbers as prime, composite or neither. 

0  The number 0 represents no count and, therefore, it cannot be factored. 
0 is neither prime nor composite. 

1  1 is the unit of all numbers. It does not have two different factors (1 = 1 x 1).  
1 is neither prime nor composite. 

2  We cannot factor 2 into smaller numbers. 
2 is the smallest prime number. 

3  We cannot factor 3 into smaller numbers. 
3 is a single-digit prime number. 

4  We can factor 4 into two smaller numbers. That is, 4 = 2 x 2 
4 is the smallest composite number.  

5  We cannot factor 5 into smaller numbers. 
5 is a single-digit prime number. 

6  We can factor 6 into two smaller numbers. That is, 6 = 3 x 2 
6 is a composite number.  

7  We cannot factor 7 into smaller numbers.  
7 is a single-digit prime number. 

8  We can factor 8 into two smaller numbers. That is, 8 = 4 x 2 
8 is a composite number.  

9  We can factor 9 into smaller numbers. That is, 9 = 3 x 3 
9 is a composite number. 

9. The single-digit prime numbers are 2, 3, 5, and 7. The smallest prime number is 2. 
 

Section 4: Double-Digit Prime Numbers 

10. All multiples of single-digit prime numbers (2, 3, 5, and 7) are composite numbers. 
These have been dimmed in the table below. 

11. To test a double-digit number for prime, simply check if you can divide it exactly by 2, 3, 
5 or 7. It not, then it is a prime number. 

12. All even numbers (except for 2) are composite numbers because they are multiples of 2. 



 

13. The double-digit prime numbers are as follows: 

11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, and 97 

14. Here is a table of prime numbers up to a thousand: 

 

Section 5: Testing a Number for Single-digit Prime factors 

15. 2 is a factor of all numbers whose last digit is 0, or divisible by 2.  

2 is a factor of 56 because the last digit 6 is divisible by 2. 
2 is a factor of 83,430 because the last digit is 0. 

16. 3 is a factor of all numbers, the sum of whose digits is divisible by 3.  

3 is a factor of 897 because 8+9+7 = 24, and 2+4 = 6. 
3 is a factor of 78,916,545 because 7+8+9+1+6+5+4+5 = 45, and 4+5 = 9. 



17. 5 is a factor of a number whose last digit is 0 or 5.  

5 is a factor of 735 because the last digit is 5. 

5 is a factor of 37,230 because the last digit is 0. 

18. 7 is a factor of a number that meets the following condition. 

(1) Separate the last digit from the number. 
For example, 231 shall be separated as 23 and 1 

(2) Double of the last digit.  
Double of 1 is 2, so we now have 23 and 2. 

(3) Find the difference. 
The difference is, 23 – 2 = 21 

If this difference is 0 or divisible by 7, then 7 is a factor of the original number. 

NOTE: We may repeat this procedure several times until it becomes 0, or a simple 
multiple of 7. 

Consider the number 38073 

We get 3807 and 3  3807 and 6  3807 – 6  =  3801 

We get 380 and 1  380 and 2  380 – 2  =  378 

We get 37 and 8  37 and 16  37 – 16  =  21 

21 is divisible by 7. Therefore 7 is a factor of 38073 

Consider the number 60179 

We get 6017 and 9  6017 and 18  6017 – 18  =  5999 

We get 599 and 9  599 and 18  599 – 18  =  581 

We get 58 and 1  58 and 2  58 – 2  =  56 

56 is divisible by 7. Therefore 7 is a factor of 60179 

Test if 2, 3, 5, and 7 are factors of the following numbers 

(a) 6585  (b) 9768  (c) 14154  (d) 4620  (e) 89712 

Answer:  (a) 3 and 5   (b) 2 and 3   (c) 2, 3 and 7   (d) 2, 3, 5 and 7  (e) 2, 3 and 7   

Section 6: Reducing a Number into Prime Factors 

19. The set of prime factors is unique to a composite number. No two numbers can have the 
same set of prime factors. 

20. We may find the set of prime factors by generating a FACTOR 
TREE as shown on the right. 

We first find any two factors of a number. Then we factor them 
again. We keep on doing this, until we cannot factor any further.  

The prime factors of 24 are  
24 = 4 x 6 = (2 x 2) x (2 x 3) = 2 x 2 x 2 x 3 

The prime factors of 60 are  
60 = 4 x 15 = (2 x 2) x (3 x 5) = 2 x 2 x 3 x 5 



Find the prime factors of the following numbers by factor tree 

(a) 45  (b) 56  (c) 72  (d) 87  (e) 168  (f) 252  (g) 315  (h) 429  (i) 512  (j) 626 

Answer:  (a) 45=3x3x5 (b) 56=2x2x2x7 (c) 72=2x2x2x3x3 (d) 87=3x29 (e) 168=2x2x2x3x7 (f) 252= 2x2x3x3x7 (g) 315 
=3x3x5x7 (h) 429=3x11x13 (i) 512=2x2x2x2x2x2x2x2x2 (j) 626=2x313  

 

21. We may also find the set of prime factors by successively dividing the number by prime 
numbers. This becomes easier when we write the quotient below the dividend as shown 
below. 

Example: To find the prime factors of 35574, we start dividing by the smallest 
prime number 2. Then we check the quotient for the smallest prime factor. If it 
is not 2 then we check 3. One always checks the smallest prime number for a 
possible factor, then the next, and the next. We continue dividing until the 
quotient is also a prime number. 

35574 = 2 x 3 x 7 x 7 x 11 x 11 

One may use a combination of factor tree and the division method. 

 

22. In the division method, one may use a calculator to check larger prime numbers. The 
point to stop checking is when the quotient becomes less than the divisor.  

Example: Find the prime factors of 71996. 

After 2 we check successive prime numbers until we find 41 to be a 
prime factor. The quotient is 439. When we check 41 again. 

439 ÷ 41  = 10 and a remainder 

439 is not divisible by 41, and the resulting quotient is less than 41. So 
we stop here.  

71996 = 2 x 2 x 41 x 439 

Find the prime factors of the following numbers by division as above 

(k) 756 (n) 2751 (q) 9768 (t) 89712  (w) 537152 
(l) 891 (o) 4620  (r) 14157 (u) 333333  (x) 5666661 
(m) 1089 (p) 6567 (s) 71996 (v) 405769  (y) 5056506 

Answer:   (k) 756=2x2x3x3x3x7 (l) 891=3x3x3x 3x11 (m) 1089=3x3x11x11 (n) 2751=3x7x131 (o) 4620=2x2x3x5x7x11 
(p) 6657=3x7x317 (q) 9768=2x2x2x3 x11x37 (r) 14157=3x3x11x11x13 (s) 71996=2x2x41x439 (t) 
89712=2x2x2x2x3x3x7x89 (u) 333333=3x3x7x 11x13x37 (v) 405769=7x7x7x7x13x13, (w) 
537152=2x2x2x2x2x2x11x763 (x) 5666661=3x3x7x11x13x17x37 (y) 5056506=2x3x3x3x3x7x7x7x7x13   

Section 7: Division by Factoring 

23. We may express division as “dividend over divisor”. 

 



24. We may simplify division by “prime factoring” the dividend and divisor. 

 

25. We then cancel the same factors above and below the line to find the quotient. 

 

26. We get the same result when we divide the two numbers up and down by the same 
factor until the bottom number becomes 1. 

 

27. When multiplication and division occur together, we write the dividends above the line, 
and divisors below the line, as factors. We then cancel out the common factors from top 
and bottom, as shown below. 

 

 

 

Divide by canceling the common factors 

(a) 36 ÷ 12 (b) 98 ÷ 14 (c) 125 ÷ 25 (d) 504 ÷ 36 (e) 980 ÷ 28 
(f) 270 ÷ 18 (g) 189 ÷ 21 (h) 350 ÷ 14 (i) 272 ÷ 16 (j) 640 ÷ 40 
(k) 783 ÷ 27 (l) 544 ÷ 32 (m) 806 ÷ 26 (n) 966 ÷ 42 (o) 3885 ÷ 105 

Solution:  (a) 3 (b) 7 (c) 5 (d) 14 (e) 35 (f) 15 (g) 9 (h) 25 (i) 17 (j) 16 (k) 29 (l) 17 (m) 31 (n) 23 (o) 37 

Compute the following. 

(a) 6 x 16 x 5 ÷ 5 ÷ 6 ÷ 8 (d) 8 x 23 x 15 ÷ 5 ÷ 23 ÷ 8 
(b) 21 ÷ 8 x 2 ÷ 21 x 8 (e) 17 ÷ 8 x 5 ÷ 17 x 8 
(c) 13 ÷ 2 ÷ 5 ÷ 13 x 10 (f) 24 ÷ 8 ÷ 2 ÷ 24 x 32 

Solution:  (a) 2  (b) 2  (c) 1  (d) 3  (e) 5  (f) 2   
 

  



Section 8: Greatest Common Factor 

28. To find the prime factors common to two numbers, resolve each into prime factors and 
then take the factors common to both.  

In the following example, the prime factors common to 45 and 60 are 3 and 5. 

45 = 3 x 3 x 5 
60 = 2 x 2 x 3 x 5 

29. Two numbers are prime to one another when they have no factors in common.   

For example, the numbers 4 and 9 are prime to each other. 

30. The prime factors common to two numbers is found by dividing the two numbers side by 
side by common divisors that are prime numbers.  

 

31. We can take out no more common factors from 3 and 4.The common prime factors are 3 
and 5. 
 

32. The Greatest Common Factor (GCF) of two or more numbers is 
the product of all prime factors common to those numbers. 

GCF = 2 x 7 = 14 

33. Word problems with GCF are as follows. 

Suppose you need to put 20391 gallons of beer and 49287 gallons of wine into an 
exact number of barrels, all are of the same size and as big as possible, without mixing 
the beer and wine together.  How will you find the amount each barrel must hold?   

Answer: The answer is the Greatest Common Factor (GCF) of the numbers 20391 and 49287. Therefore each barrel 
must hold 21 gallons. 

34. All word problems should be realistic, because they help us see how we can solve 
problems in life. 

35. Word problems need translation from a spoken language to math. Make sure you 
understand the word problem fully before you solve it. 

36. Solve enough word problems on GCF from the following link (see Article 89) to 
understand the logic required to translate from English to Math. Check your answers for 
correctness. You may end off when you get 3 correct answers in a row. 

Factoring Problems from Dubb / Answers 

37. Solve enough word problems on cancellation per Section 7 above from the following link 
(see Article 91). Check your answers for correctness. You may end off when you get 3 
correct answers in a row. 

https://vinairemath.files.wordpress.com/2015/10/gcf-problems.pdf
https://vinairemath.files.wordpress.com/2015/10/gcf-answers.pdf


Cancellation Problems from Dubb / Answers 

 

 
 

 

 

 

 

 

 

 
 

 

 

 
 
 
 

Lesson Plan 10: Answer 
1)  The smallest prime number is 2. The number 0 represents no count and, therefore, it cannot be 

factored. 1 does not have a pair of two different factors. 
2)  The only even prime number is 2 because all other even numbers are multiples of 2. Therefore, all 

prime numbers other than 2 are odd. 
3) 101, 103, 107, 109, 113 because these numbers cannot be divided exactly by 2, 3, 5 and 7.    
4) 1009. The smallest 4-digit number is 1000. The square root of this number is less than 32. The prime 

numbers up to 32 are 2, 3, 5, 7, 11, 13, 17, 19, 23, 29 and 31. Start checking these prime numbers 
as factors of 1000 onwards. 1009 is the first number, which does not have any of these as a factor. 
Therefore, 1009 is a prime number. 

5) 4620=2x2x3x5x7x11 
6) 23 

 Lesson Plan 10: Check your Understanding 

1. What is the smallest prime number and why? 

2. Write a list of even prime numbers. 

3. Write the prime numbers between 100 and 120. 

4. Use calculator to find the smallest 4-digit prime number. 

5. Reduce the number 4620 to its prime factors. 

6. Divide 966 by 42 using factoring. 

Check your answers against the answers given below.  

 

https://vinairemath.files.wordpress.com/2015/10/cancellation-problems.pdf
https://vinairemath.files.wordpress.com/2015/10/cancellation-answers.pdf

