
 Classwork 16.  

Algebra. 

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 fractions are expressions of the form 
𝐴

𝐵
 (𝐵 ≠ 0) (where 𝐵 ≠ 0), in which both the 

numerator and the denominator are algebraic expressions (not necessarily polynomials). For 

example: 

 

3𝑥2 + 𝑦

𝑦2 − 5𝑥 + 2
;            

1
𝑥 − 3

𝑦 +
1
𝑦

     

 

Properties of the algebraic fractions: 



𝐴

1
= 𝐴;           

𝐴

𝐵
=

𝐴 ∙ 𝐶

𝐵 ∙ 𝐶
    (𝐶 ≠ 0);          −

𝐴

𝐵
=

−𝐴

𝐵
=

𝐴

−𝐵
 

 

How to algebraic fractions can be added?  

Firstly, let’s review the fraction addition: 
2

21
+

5

24
 

 

The common denominator is 3 ∙ 7 ∙ 8 = 168 
2 ∙ 8

168
+

5 ∙ 7

168
=

16 + 35

168
=

51

168
=

17 ∙ 3

56 ∙ 3
=

17

56
 

 

 

Let’s add  
𝑎

𝑏
     𝑎𝑛𝑑  

𝑛

𝑏
,    𝑏 ≠ 0 

 

These two fractions have the same denominator, b, which cannot be 0.  
𝑎

𝑏
+

𝑛

𝑏
=

𝑎 + 𝑛

𝑏
 

Another example: 
𝑎

𝑏
+

𝑐

𝑑
;     𝑏, 𝑑 ≠ 0 

 

Denominators are two different variables; the only possible common denominator is their 

product.  
𝑎

𝑏
+

𝑐

𝑑
=

𝑎𝑑 + 𝑐𝑏

𝑏𝑑
 

 

Simplification of algebraic fractions: 

  

Fraction can be reduced (simplified) if both, numerator and denominator, represented as a 

product, and one or more factors are common factors. It’s easy, if numerator and denominator 

are monomials, or expressions represented as a product: 

2𝑎2𝑏

4𝑎5𝑏2
=

1

2𝑎3𝑏
,     𝑎, 𝑏 ≠ 0 

 

 

Another examples: 

48𝑥3𝑦4𝑧3

56𝑥𝑦5𝑧4
=

6𝑥2

7𝑦𝑧
;       𝑥, 𝑦, 𝑧 ≠ 0 

 
2(𝑥 − 1)

5(𝑥 − 1)
=

2

5
;          𝑥 ≠ 1;                                                   

𝑥 − 𝑦

𝑦 − 𝑥
= −

𝑦 − 𝑥

𝑦 − 𝑥
= −1,          𝑦 ≠ 𝑥; 

 

Exercises: 



 

1. Add fractions: 

Example: 
2

𝑥2𝑎
+

3

𝑎2𝑥
=

2𝑎

𝑎2𝑥2
+

3𝑥

𝑎2𝑥2
=

2𝑎 + 3𝑥

𝑎2𝑥2
,    𝑎, 𝑥 ≠ 0 

 

𝑎.   
1

𝑎
+

1

𝑏
;                             𝑏.    

2

𝑥
−

3

𝑦
;                                 𝑐.

𝑥

𝑎
+

𝑦

𝑏
; 

 

𝑑.   
5𝑎

7
−

𝑏

𝑥
;                           𝑒.    

1

2𝑎
−

1

3
;                               𝑓.

1

𝑎
−

1

𝑏𝑐
; 

 

 

𝑔.   
𝑥 + 1

𝑥 − 1
−

2𝑥

1 − 𝑥
;              ℎ.    

1

𝑥 − 𝑦
−

1

𝑦 − 𝑥
;                  𝑖.  

8𝑎 + 𝑏

1 − 𝑎
−

2𝑎 − 3𝑏

𝑎 − 1
; 

 

𝑗.  
𝑚

𝑎𝑏
+

𝑚

𝑎𝑐
;                            𝑘.  

2𝑎 − 3𝑏

𝑚
+

4𝑎 − 5𝑏2

𝑚𝑏
; 

 

2. Find the permissible (allowed) values of the variable in the fraction. 

5

𝑥 − 1
;        

3

𝑎 − 11
;         

−7

𝑏 + 3
;            

2𝑎

(𝑎 − 5)(𝑎 + 3)
;           

3 − 𝑥

𝑥2 − 4
;      

1

(𝑥2 − 9)(𝑥2 + 25)
; 

3. For the letters M and N, select monomials such that the equality holds 

𝑎.    2(𝑀 − 𝑏) = 14𝑎 − 2𝑏                     𝑏.  𝑀 ∙ (2𝑎 + 3𝑏) = −6𝑎 − 9𝑏 

𝑐.    𝑁 ∙ (2𝑥 − 𝑀) = 12𝑥2 − 18𝑥𝑦;       𝑑.  3𝑎 ∙ (𝑁 + 3𝑀) = 15𝑎𝑏𝑐 − 3𝑎𝑐2 

4. Simplify the expressions: 

a.   (0.3𝑎𝑛+1 −
1

12
𝑎𝑛 − 0.2𝑎𝑛−1) ∙ 24𝑎𝑛 − 6𝑎𝑛 (

1

6
𝑎𝑛−1 − 𝑎𝑛 + 0.3𝑎𝑛+1) 

b.    (−1
1

9
𝑏𝑛−1 +

1

3
𝑏𝑛 − 6𝑏3) ∙ 0.9𝑏𝑛+1 − 0.8𝑏𝑛 (

7

8
𝑏𝑛 − 𝑏𝑛+1 − 1

1

8
𝑏4) 

 

 

 

 

 

 

 

 



Test 

1. Evaluate: 

 𝑎.  
(23 ∙ 24)6

(2 ∙ 28)4
;                                         𝑏.   

129

94 ∙ 216
 ; 

 

2. Simplify: 

𝑎.  
(𝑎2)5𝑏6

𝑎11𝑏5
;                              𝑏.  

(𝑥−3)5𝑦9

𝑥−16𝑦8
;                     𝑐.  (

9𝑎7𝑏5

45𝑎3𝑏
)

4

 

 

3. Represent as fraction: 

𝑎.  0.32;          𝑏.   0.32̅;           𝑐.  0. 32;̅̅ ̅̅  

 

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

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); 

5. Expand (write without parentheses). 

 

𝑎.  (𝑥 + 𝑦)(𝑥 − 𝑦);              𝑏.  (𝑎 + 𝑏 + 1)(𝑎 − 𝑏);               𝑐.  (2𝑎 + 3𝑏)2 

 

6. During the year, the prices of strudels were increased twice by 50%, and before New 

Year they started being sold at half price. 

How much does one strudel cost now, if at the beginning of the year it cost 4 dollars? 

 

7. How many grams of jam with 50 % sugar should be added to 100 g of jam with 30% 

sugar, to get 35% sugar jam.   

 

8. Evaluate (Answer is 0.1). 

0.6 + 2.4 ∙ (3 − 0.7 ∙
5
7) − 7: 3

1
2

(5
1
4 ∙ 4 − (5.9 − 2.7:

9
11)) ∙ 2

1
2

 

 

9. Draw three arbitrary triangles, draw all three medians in one triangle, all three bisectors 

in the second tringle, and all three altitudes in the third.  


