
Section 2 
Converting algebraic expressions 

Algebraic expressions are those expressions in which the actions of addition, 
subtraction, multiplication, division, raising to a rational power and extraction of a 
root are performed on the numbers and variables included in them. 
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Rational are algebraic expressions in which only the actions of addition, 
subtraction, multiplication, division and exponentiation with a natural exponent are 
performed.  
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A rational expression in which there is no variable in the denominator is called a 
whole rational expression. 
For example:    .43 6522 nmnm    

A fractional rational expression is an expression containing a variable in the 
denominator of the fraction.  

For example:      
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Irrational are algebraic expressions in which the actions of raising to a power with 
a fractional exponent, or extracting a root. 

For example:   ;3
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Expression conversion has the goal of simplifying them. This is achieved in the 
following ways: 
а). adding similar members to polynomials; 
б). converting the numerator and denominator into products, taking the common 
factor out of parentheses and reducing fractions; 
в). applying abbreviated multiplication formulas: 
(а+в)2=а2+2ав+в2;                                            
(а – в)2=а2 – 2ав+в2;                                                                    
а2 – в2=(а – в) ( а+в); 
(а+в)3=а3+3а2в+3ав2 +в3; 
(а – в)3=а3 – 3а2в+3ав2 – в3; 
а3+в3=(а+в) ( а2 – ав+в2); 
а3 – в3=(а – в) ( а2+ав+в2). 
 
ах2+вх+с – square trinomial, 
х1, х2 – square trinomial roots, 
ах2+вх+с=а ( х – х1) ( х – х2) – the formula for the factorization of a square 
trinomial. 



 
"Tools" when converting algebraic expressions 

there are such formulas: 
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Keep in mind these four tips when you start directly converting expressions: 
 1). Do not divide by 0; 
 2). Do not extract an even root of a negative number; 
 3). Don't look for the logarithms of negative numbers with a negative base 
and a base equal to 1; 
 4). Remember, that 1Sinх  и .1Сosх  

It is useful to recall the algorithm for raising several fractions to a common 
denominator:  
1. find L.C.D. (lowest common denominator) these fractions;   
2. divide found L.C.D. by the denominator of each fraction and find additional 
factors for each fraction; 
3. multiply the numerator of each fraction by the corresponding additional factor 
and write these products in the numerator, and the found L.C.D. - in the 
denominator.  
When raising algebraic fractions to a common denominator, it is advisable to 
clearly differentiate each stage of work according to such a scheme: 
  

Fraction 
denominator 

L.C.D. fractions Additional 
multipliers 
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   22  ххх  
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х2+2х 
х2 – 2х 
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   933 2  ххх  
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The introduction to the workshop in this section could be the following exercises: 
 
2.1 At what value of the parameter а square trinomial 25х2 +30х+а  can be written 
as a complete square of the sum of two monomials. 

Solution: 
We transform the given trinomial 25х2+30х+5=52  хахх  53522 2+2
   хах  535

2+2  2335х  



=(5х)2+30х+9. 
Comparing the beginning of this phrase with the end, you can see that а=9. 
  235 х  is the square of the sum of two monomials. 
In such exercises, direct substitution of the variable value into an expression leads 
to cumbersome calculations, you should first simplify the expressions.  
For example, calculate the value of the expression: 
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Answer: –2. 
 

2.3 Calculate:
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Solution: 
At first, you need to simplify this expression by replacing the roots with powers 

with fractional exponents: 
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If х=4,1, then х – 4= 4,1 – 4=0,1. 
Answer: 0,1. 
 
Calculate: 
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 if х=9,1. 

 



 
 

Solution: 
 

 

 
If х=9,1, then х – 49=9,1 – 49= –39,9. 
Answer:  –39,9.  

Simplify expression:  2.5 .
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Solution: 
R.O.V.V (range of valid values): .1а  Using the abbreviated multiplication 
formulas, we factor out the denominator of each fraction: 
 а2 – 1=а2 – 12=(а – 1)  ;1 а   
а3 – а2+а – 1=(а3 – а2)+(а – 1)=а2(а – 1)+      ;1111 2  ааа  
а3+а2+а+1=а2(а+1)+(а+1)=(а+1)  ;12  а  
а4 – 1= а4 – 14=(а2 – 12) (а2 +12)=(а – 1)  1 а (а2+1).  
LCD (lowest common denominator) =(а – 1)(а+1)(а2+1). 
Divide LCD by each of the four denominators of these fractions. 
We obtain additional factors for: 
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In this way,  
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х2+5х+6=0. By the theorem of Vieta: 
х1= –2;  х2= –3. Тогда  
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Simplify expression:  
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2.7 Simplify expression: .9424 2  аа  
Solution: 

Since this expression does not exist for all values of the variable a, we find 
R.O.V.V (range of valid values):  
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In the range of valid values, let's transform this expression. 
You can convert the expression first: 
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Simplify the expression: 
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Simplify the expression: 2.9 .
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255

25

5

15
5

125

25

5

2

255

25

2

3

2

223

2

2

2323

2

2

22

2

2

2

2

3

23

2


















































































а
а

а

аааа

ааааа

а

аа

ааа

аааааа

а

аа

ааа

аааааа

а

ааа

ааа

аа

а

а

аа

а

а
а

а

аа

а

а

аа

 

When а – 5 .0   

2.10 At what natural values R fraction 
R

RR 1285 2   takes natural values?  

Solution: 
We transform this expression by applying the theorem on the divisibility of the 

sum: .
.

12851285 22

RR

R

R

R

R

RR


   



For any natural values R expression 5R+8 is a natural number.  

Expression 
R

12  acquires natural values only with those natural values R, under 

what 12 is entirely divided into R, that is, with R  .12;6;4;3;2;1   
Answer: 12;6;4;3;2;1 . 

2.11 Given:   а .1632,
2

1
 ах  Define Y= .

32

1

32

1

хаха 



 

Solution: 

   
;

212

1

212

1

212

1

212

1

212

1

212

1

1243112

1

1243112

1

12432

1

12432

1

163232

1

163232

1

32

1

32

1

22 













































аааааа

аааааааа

аааахаха
Y

 Means, .
2

5
а  

If а) 2
2

5

2

1
 а   ;1521  а  Коріньа 4120    

extracting the root, we obtain the inequality: 
22120  а  ,02122  а  and therefore .122212  аа  

Y= .
25

122

124

122122

122

1

122

1

а

а

а

аа

аа 












 

б) ;
2

5
а  ;152 а   ;412 а   ;2212 а  ;0212 а   .212212  аа  

У=   .
52

4

412

4

212

212212

212

1

212

1
22 













 ааа

аа

аа
 

Answer:

























 .
2

5
  якщо,

52

4

;
2

5

2

1
  якщо,

25

122

;
2

5
  якщо,

а
а

а
а

а

а

 

Self-study assignments: 
2.12 At what value of the parameter a is the square trinomial 936 2  ахх  can be 
written as the full square of the difference of two monomials?  
Answer: 36. 

 2.13 Calculate: 
 

в
в

вв
2

82 2




, если 0025,0в .   Answer: .05,0  

 



2.14 Calculate: ,1
1

3
:1

1

3
2







 








 

 а
а

а
 если .36,0а    Answer: 0,8. 

 

2.15 Calculate: ,
1

1
:

1

1
1





хххх

х  если .1,3х  Answer: 3,1. 

 

2.16 Calculate: ,

2

48

12

4
:2

2

8

2

1

2

1

2

1

2

3



























х

х
х

хх

х  если .1634,2х  Answer: 12. 

Simplify expressions: 

2.17. .
16164

4
:

8

8

2

4

16

2
2

2

3

3





















хх

х

х

х

х

хх  Answer:   .
82

883




х

хх  

 2.18. .
22

х

у

у

хух


  Answer:  .уху   

 2.19. .
9

3 2

2

вав

в

а 
  Answer:  

.
3в

ваа   

 2.20. .
5

5 22 вхву

ху

ух

ауах




   Answer: .
хув

а
  

 2.21. .
5

22

2

32 ух

ху

аа

ху



  Answer: .

1

аху
 

 2.22. .
3

226
2 ах

х

хх

а 



  Answer: .

4
2х

 

2.23. .
34

43

34

43

7

169
22

22



















авв

ав

авв

ав

а

ва   Answer: 2. 

2.24. .
2

11
:

4
222222 










 ухуххуху

ху   Answer:  .2 ухх   

2.25. .
2

1

4

4

2
:

2

2
23

2

22 

















аааа

а

аа

а

аа

а   Answer: .2а  

2.26. At what natural values of K does the fraction 
 

К

К 23  take natural values?  

Answer:  .9;1К  


