
 Class work 12. Algebra. 

Algebra. 

(999−1 − 1000−1)(999−1 + 1000−1)

(1000−1 − 999−1)2
= 

 

Algebraic identities. 

Identities are equalities which are true for any (possible) values of variables. 

(𝑎 + 𝑏)2 = (𝑎 + 𝑏)(𝑎 + 𝑏) = 𝑎2 + 𝑎𝑏 + 𝑏𝑎 + 𝑏2 = 𝑎2 + 2𝑎𝑏 + 𝑏2 

(𝑎 + 𝑏)(𝑎 − 𝑏) = 𝑎2 − 𝑎𝑏 + 𝑏𝑎 − 𝑏2 = 𝑎2 − 𝑏2 

 

(𝑎 + 𝑏)3 = 

(𝑎 + 𝑏 + 𝑐)2 = 

 

Factorization of a polynomial is a representation of the polynomial as a product of a monomial 

and polynomial or a product of two or more polynomials. 

For example,  

 

6𝑥2𝑦 − 3𝑦2𝑥 = 3𝑥𝑦(2𝑥 − 𝑦) 

2𝑎4 + 2𝑎3𝑥2 + 𝑥𝑎 + 𝑥3 = 2𝑎3(𝑎 + 𝑥2) + 𝑥(𝑎 + 𝑥2) = (𝑎 + 𝑥2)(2𝑎3 + 𝑥) 

 

 

 Exercises.   

1. Simplify the following expressions (combine like terms): 

 

𝑎.    7𝑎 + (2𝑎 + 3𝑏);                       𝑏.    9𝑥 + (2𝑦 − 5𝑥); 
𝑐.    (5𝑥 + 7𝑎) + 4𝑥;                        𝑑.   (5𝑥 − 7𝑎) + 5𝑎; 
𝑒.    (3𝑥 − 6𝑦) − 4𝑦;                        𝑓.    (2𝑎 + 5𝑏) − 7𝑏; 
𝑔.    3𝑚 − (5𝑛 + 2𝑚);                     ℎ.   6𝑝 − (5𝑝 − 3𝑎); 

 

2.     

𝑎.    (𝑥2 + 4𝑥) + (𝑥2 − 𝑥 + 1) − (𝑥2 − 𝑥); 
𝑏.    (𝑎5 + 5𝑎2 + 3𝑎 − 𝑎) − (𝑎3 − 3𝑎2 + 𝑎); 
𝑐.    (𝑥2 − 3𝑥 + 2) − (−2𝑥 − 3); 
𝑑.   (𝑎𝑏𝑐 + 1) + (−1 − 𝑎𝑏𝑐); 
   .     

 

3. Factorize the following polynomials: 

𝑎.    𝑥(1 + 𝑏) + 𝑦(1 + 𝑏);                𝑓.    (𝑎 + 𝑏)𝑎 − 𝑏(𝑎 + 𝑏); 
𝑏.    𝑚(2𝑘 − 3) + 2(2𝑘 − 3);          𝑔.    (𝑥 + 𝑦)3 − 𝑎(𝑥 + 𝑦); 
𝑐.    2𝑎(1 − 𝑏) − 3(1 − 𝑏);               ℎ.    𝑎(𝑏 + 3) − 𝑏(3 + 𝑏); 
𝑑.    7𝑥(𝑥 − 2𝑦) − 2(2𝑦 + 𝑥);          𝑖.     𝑎(𝑎 + 𝑏) + (𝑎 + 𝑏); 
𝑒.    2𝑥(𝑥 − 2𝑦) + 3𝑦(𝑥 + 2𝑦);       𝑗.    2𝑥(𝑎 − 1) − (𝑎 − 1); 
 



We already know what is GCD and LCM for several natural numbers and we know how to find 

them.  

Exercise: 

Find GCD (GCF) and LCM for numbers 

a. 222 and 345.  

b. 22 ∙ 33 ∙ 5 and 2 ∙ 32 ∙ 52 

 

Can we apply the same strategy to find CF and CM for algebraic expressions? (In this case the 

concept of GCD and LCM cannot be applied.) For example, can CF and CM be found for 

expressions 2𝑥2𝑦5 and 4𝑥3𝑦2? 𝑥 and 𝑦 are variables and can’t be represented as a product of 

factors, but they itself are factors, and the expression can be represented as a product: 

2𝑥2𝑦5 = 2 ∙ 𝑥 ∙ 𝑥 ∙ 𝑦 ∙ 𝑦 ∙ 𝑦 ∙ 𝑦 ∙ 𝑦,                      4𝑥3𝑦3 = 2 ∙ 2 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 ∙ 𝑦 ∙ 𝑦 ∙  

𝐴 = (𝐹𝑎𝑐𝑡𝑜𝑟𝑠, 2𝑥2𝑦5) = {2, 𝑥, 𝑥, 𝑦, 𝑦, 𝑦, 𝑦, 𝑦}, 𝐵 = (𝐹𝑎𝑐𝑡𝑜𝑟𝑠, 4𝑥3𝑦3) = { 2, 2, 𝑥, 𝑥, 𝑥, 𝑦, 𝑦} 

 

Common devisors are any product of 𝐴 ∩ 𝐵 = { 2, 𝑥, 𝑥, 𝑦, 𝑦}. 

What about common multiples? Product of all factors of both numbers (or the product of two 

numbers) will be the multiple, but minimal common multiple will be the product of the 

𝐴 ∪ 𝐵 = {2,2, 𝑥, 𝑥, 𝑥, 𝑦, 𝑦, 𝑦, 𝑦, 𝑦} 

2𝑥2𝑦5

2 ∙ 𝑥2𝑦2
= 𝑦3;            

4𝑥3𝑦2

2 ∙ 𝑥2𝑦2
= 2𝑥; 

4𝑥3𝑦5

2 ∙ 𝑥2𝑦5
= 2𝑥;           

4𝑥3𝑦5

4 ∙ 𝑥3𝑦3
= 𝑦2; 

 

Algebraic fraction are expression are a fraction 
𝐴

𝐵
 (𝐵 ≠ 0) whose numerator and denominator 

are algebraic expressions (not necessarily polynomials). For example: 

 

3𝑥2 + 𝑦

𝑦2 − 5𝑥 + 2
;            

1
𝑥 − 3

𝑦 +
1
𝑦

     

𝐴

1
= 𝐴;           

𝐴

𝐵
=

𝐴 ∙ 𝐶

𝐵 ∙ 𝐶
    (𝐶 ≠ 0);          −

𝐴

𝐵
=

−𝐴

𝐵
=

𝐵

−𝐴
 

 

4. Add fractions: 

Example: 
2

𝑥2𝑎
+

3

𝑎2𝑥
=

2𝑎

𝑎2𝑥2
+

3𝑥

𝑎2𝑥2
=

2𝑎 + 3𝑥

𝑎2𝑥2
 

 



𝑎.   
1

𝑎
+

1

𝑏
;                             𝑏.    

2

𝑥
−

3

𝑦
;                     𝑐.

𝑥

𝑎
+

𝑦

𝑏
; 

 

𝑑.   
5𝑎

7
−

𝑏

𝑥
;                           𝑏.    

1

2𝑎
−

1

3
;                  𝑐.

1

𝑎
−

1

𝑏𝑐
; 

 

 

5. Euler formula for prime numbers: 

𝑛2 − 𝑛 + 41  is a prime number for any 𝑛 ∈ 𝑁. Prove or disapprove it.  

 

6. Compute: 

102 + 112 + 122 + 132 + 142

365
 

 

 


