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Simplifying rational expressions meaning

Rational expressions are simply fractions or relationships of two polynomials. Examples of rational expressions: $$\frac{9}{13x72 + 1}$$$$\frac{x"2}{x"3 - 1} $$$\frac{2} $$$$$$$55$$$S$55$$$$555$$$5558$$$888$$$\frac{x~3 +x™2 + 1}{2 + 1} {x6 -

X 2888858555555 5555555585555555555558555558585555855555855555888555558555585555588555558855558555558555558$555555555555$55555$$$55$$$$$$%$ Before doing any arithmetics on rational expressions, we need to know how to simplify them. This means essentially reducing them to an expression that cannot be further reduced, such as reducing whole fractions. We believe that the
fractions of whole are simplified first. Review of simplification of fractions of entire To simplify or reduce, we need to know which factors are common between the numberer and the denominator. Let's get both of the factors. $3$ Factors

B35S PSP S 8858855858555 85885 5588558555555 5555555585555855858555555555555855858585585585555855558555585555555855558555585555555555558558585585555555858558585585855855558555585555855558558558585555555535555F555555555555555555555$55$5$$$$%$$ Simplify the fraction "cancellando" the largest common factor both from the numberer and the
denomuinator:)HITITTTIITTEETTEEELEEEE LRV Tt is important to note that the notion of "cancelling"” is based on the fact that a non-zero number divided by itself is $1, and $1 times a number is the number. So, when simplifying the whole fractions, you try to rewrite the
numberer and the denominator as products of their biggest common factor, and then cancel that factor. Let's look at another example. Once again, we must find the largest common factor between the numberer and the denominator. List the factors: > >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> >
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>we need first factor polynomials in the numberer and denominator. Any factor common to each polynomial in the numberer and denominator can be removed from the expression. Simplify: $\Large\frac{x"~2}{x"3}$>>>>>>>>>>>><>>>>>>>>>>>>>>> > >
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>7?These $x™2$ factors cancel. } }\\ THIS QUEST Simplify: $\Large\frac{x"~2 - 1} {x~3 - 1} Remembering factoring techniques, the numbererA difference of squares, and the denominator is a difference in cubes. Using factoring formulas for
these polynomials, we get: $$ Begin {align *} frac {x ~ 2-1} {x "~ 3-1} & =frac{x-1)x+ D} {x-1)x "2 +x+ 1)} & & & x {x} x {} +} Note: When simplified, we must also pay attention to x values for which the original expression is not defined. Rational expressions are not defined when the denominator is equal to zero. when is $\Large\frac{x"~2 - 1}{x"3 - 1$} undefined? This happens when
the denominator, $x”3 - 1$, is equivalent to 0, which occurs at $x = 1$. What happens to the simplified expression when $x = $1? we replace 1 for x as such: $$\begin{align*} \frac{x + 1}{x}2 + 1} &= \frac{\color} {\{1}{1}{1}{\color{}{}{1}{1}2 + \color}{1} + 1} & {\fr simplified expression equals $\frac{2} {3} { then, at $x = 1$, expressions are not equal. However, our goal is to find a simplified
expression that is always the same as the original. to do this, we must impose a restriction on the simplified expression, which, for this example, is that $x eq 1$.

the denominator in the simplified expression is $x - 3$, so the expression is not defined at $x = 3$. to make both expressions equal, we must add the restriction that $x eq -2$ for simplified expression. the correct answer, therefore, is: $$\frac{6x + 12} {x"2 -x- 6} = \frac{6}{x - 3,} x eq -2$ if after reading this section and doing the exercises below you are having difficulty simplifying rational expressions,
visit the page in this tutorial on common mistakes students do on this topic. simplifies: $\Large\frac{14x"2 - x - 3}{2x"2 - 7x + 3$} > x x ¥ ¥ X X X X X simplified: (x)1}\ [lex] & = \frac {2(x-4)} {x + 1}, x EQ 4} {Alline*} $$ Multiplication Rational expressions are very similar to multiple fractions of whole: $$ \ frac {a} {b}\ clot\ frac {c} {d} =\ frac {ac} {bd} $$ we multiply the two numbers and multiply
the two denominators, so we simplify. Multiply: $\big \ frac {4} {5}\ clot \ frac {75} {36} $ We could multiply numbers with each other and denominators with each other as the first steps, but then simplify the expression becomes more difficult. Instead, we make a factor of each number before multiplying. ;) With a primary bill, each number is represented as a product of the first numbers raised to a
power. You will notice that $2$, $3$ and $5 are all prime numbers. When multiplying rational expressions, it is equally useful to factor in numbers and denominators before multiplying. Multiply: $\great \great {9x} {4x} {4}\cdot\frac {x-5} {2x + 1}$This expression is very simple and there is no factoring that can be done before multiplying, so we multiplich immediately .$\ Begin {Align*}\frac {9x}
{4}\c\c\c\fran\x5} Note that it could multiply the factors after simplifying, but this really depends on what we intend to do with the expression after simplifying. For this tutorial, we will leave only the simplified expressions. Multiplicate: $ \ big\ frac {x ~2-1} {x ~2-1} {x ~ 3-8} \clot\ frac {x-2} {x + 1} Let's start by making polynomials in expressions. The numberer of the first expression is a
difference of squares and the denominator is a difference of cubes. Polynomials in the second expression cannot be considered. $$ \ Begin {ALLING *} \ Color {RED} {\ FRAC {X ~2-1} {X~2-8}} {X~ 3-8}}} CDOT\ FRAC {X -2} {X + 1} & =\ Color {red} {\$} {\$}{\\}{ 1111111T1TTIITHITITITELAAATETERRARAATELEEAAAAAATELEARARAARTETARRRAAATEARARAAAAETTRRRARAARTETERARAAATERERRARARAATTTRRRARRATERTRRARAR AT X)) (%) (%) (%)
(%) x) ®) (x) ® ) x) ® % ®) % % G %) G EE ) E) ) ) ) ) ) ) ) ) X EEEE ) E ) ) ) E)N) X ) X)) X EEEEEEEELLLLLLLLLXXLLLLLLLLLLLLXLLLLLLLLX LA XX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XX XXX XA XA AXAXAXAXX

XX XX XXX XXX XX XXX XX X XX X XX X X X X X X XX X XX X X X X X X XX X XX X X X XX X XX X XX XX X XX X XX X XX XXX XXX XX XXX XXX XX XXX XXX XXX XX XXX XXX XXX XA XXX XXX XA XX XX XXX A A XA XX XX XXX XX XA XXX XXX XX XXX XXX XX X X X X X XX XXX We must also be aware of what values of x original operands and final expressions are not defined, and then impose
the restrictions necessary to make the original product equal to the final expression. multiply: $\Large\frac{x"~2 - 4} {(x - 4)"~2} \cdot \frac{1}{x + 2$} first, let's try to factor our polynomials. we see in the first expression a difference of squares in the numberer. This is the only polynomial that can be considered.

follows the same rule of whole fractions: $$\frac{a}{b} \color{}{\div \frac{c}{d}} = \frac{a}{a}{b}{red} {\cdot \frac{d}{c}} = \frac{ad}{bc}{$ to divide, you pass the numberer and the denominator on the second expression to change it into a multiplication problem. } } } } the division of rational expressions is very similar to splitting whole fractions. divide: first, flip the polynomials of the second
expression and change the operation to multiply: $$\frac{3x + 12} {2x - 8} \color{red}{\div \frac{(x + 4)} {2} {(x - 4)}2} = \frac{3x + 12} {2x - 8} \color{red}{\cdot \frac{2} {2} {2} {2} {2 {2} {F{2x} { G {2x} {2} {2xF (F {2} {2 {2 {2 {2x} {2 {2x} ({2 {2 {2 {2y (A {2 {2 {2 {2 {2 {2 {2 {2 {2 {2 {2 {2x {2 {2 {2 {2 {2x {2 {2 {2 {2 {233 (3 {2 {23 {23 {23 {2} {2} {2} {2} we see that polynomials
in the second expression are already factors. we can, however, determine the first expression: ) only when the denominators are the same, canAdd or subtract the numbers. $$ FRAC {A} {b} + frac {c} {d} = frac {a color {red} {d}} {b color {red} {d}} + frac {c color {red} {b}} {d color {red} {b}} = frac {ad + cb} {bd} $$ see in the intermediate step that we multiply the operands of $ color {red}
{frac {d} {d}} $ and $ {red} {frac {b} {b}} $ To obtain a common denominator. It works because both fractions are the same as $ 1 $ and multiplying a $ 1 $ value does not change the value. Add: $ Large Frac {1} {2} + Frac {1} {3} $ Using the formula above, we calculate the common denominator by multiplying both denominators, and then add the numbers: $$ Begin {Align * } frac {1} {2} + frac
{1} {3} & = frac {1 clot 3} {2 clot 3} + frac {1 cdot 2} {3 cdot 2} [lex] & = frac {3} {6} + frac {2} {6} [1lex] & = frac {5} {6} end {align *} $$ in general, this Approach works, but it could give us a difficult result to simplify. During the determination of the common denominator, we really want to find the common common denominator (LCD), which is the common minimum (LCM) of the denominators.
Add: $ Large Frac {3} {16} + Frac {5} {8} $ First of all, we could use the same approach as the previous example as follows: $$ Begin {align *} frac {3} {16} + frac {5} {8} & = frac {3 clot 8} {16 cdot 8} + frac {5 clot 16} {8 clot 16} [1lex] & = frac {24} {128} + frac {80} {128} {80} {128} } [1EX] & = frac {104} {128} {104} {128} {104} {128} {104} {128} {104} {128} {104} {128} {104}
{128} {104} {128} {104} {128} {104} {128} {104} {128} {104} {128} {104} {128} {104} {128} { 104} {128} [1EX] & = frac {2 ©~ 3 cdot 13} {2 ~ 7} [1lex] & = frac {13} {2 ~ 4} = frac {13} {16} End {Align *} $$ we can see, with this example, because this approach could make a simple problem hard. Whole factoring numbers like $ 104 $ and $ 128 $ are boring and prone to errors. By finding the
LCD display, we keep the fractions easier, making them easier to add and simplify. Steps to add or subtraction of rational expressions: are the denominators the same? If so, jump to the $ 4 $ step. Find the LCD: the LCM of the denominators. Recall the two expressions in terms of LCD. Add or subtract expressions numbers. The denominators are not added / subtracted. Simplify / reduce, if possible. Find
LCM ($ 8, $ 16 $) Number Prime Factorization $ 8 $ $2$$\cdot$$2$$$\cdot$$2$$$=2"3$$16$$$2$$$cCclot$$2$$$$$$$$$$2$$=2"4$ICM$2$$$$$2%$$$$$2$$$$2$$$$$$2$$$2%$2%$%$=2"4=BBox][Yellow,5PT] {16} $ We determine the LCM from the table above deciding which its factors are. The LCM will control all the $ 8 $ factors, as well as all
$ 16 $ factors that are not in $ 8 $. The only factor in $ 16 $ which is notin $ 8 $ is a quarter $ 2 $. So, the LCM factors are four $ 2 $ 's, which is $ 16 $. Now that we know the LCM of the we can rewrite fractions, $ \ frac {3} {16} $ and $ \ frac {5} {8} $, so that their denominators are both $16 $, the LCD: $\big \ frac {3} {16} $ already has a $16 denominator, the LCD display, so you don't need to be re-
write. $ \ Big \ frac {5} {8} $, on the other hand, must be re-written, since its denominator is $8 $. Consider the following: $$\frac {5} {8 }111IITITITIIITTEEREVEERRVLERRRLEERRTEERATL AT EERATELERAEE TR ERALEEREL T EERREEEREL AR LA LR EERELEERERERREEL LR
AT RS TR W What 'happened here? We found a fraction of $ 1 $, but has a denominator of $ 2 $. What requires that the numerator is also $ 2 $. We're essentially multiplying $ \ frac {5} {8} $ for $ 1 $, which does not change the value of the fraction. However, we now have a denominator of $ 16 $, the LCD, which is what we wanted! Now that we have
both fractions written in terms of LCD, we can perform the addition: $$ \ begin {align *} \ frac {3} {16} + \ frac {5} {8} & =\frac {3} {16} + \ frac {10} {16} \\[lex] & = 3 + frac {10} {16} {16} \ {1} {1} what makes this approach more attractive than the original all'apporacide above (using the product of the denominators, adding, and then simplifying), it is that we are finding factorizations of raw
much smaller numbers, such as $ 8 and $ $ $ 16, as opposed to $ 104 and $ 128 $. Add: $ \ Large \ frac {1} {6} + \ frac {4} {9} $ First, we note that the denominators are not the same, so we can not immediately add fractions. We need to find the LCD, which is the LCM of the denominators. Then we can rewrite the fractions in terms of LCD and add fractions: Finding LCM ($ 6, $ 9 $) Number of
factorizzazione $ 6 $ $2$$\cdot$$3$=2\cdot$3$$9$$\cdot$$$3$$$%$$$=3"2$LCM $\cdot$ $$$$\c$$$$$ Looking at the table above, the LCM will contain all the factors from $ 6 $, plus the factors to be $ 9 $ that not $ 6 $. The $ 9 $ has a second $ 3 $ $ $ 6 that has not, then the LCM factorsare a $ 2 $ and two $ 3 $. Then, $ 2\ cdot 3\ cdot 3 = 18 = $ LCM.

AT LD TR EREEREEL VLR R LR W Now, we can add fractions: $$ \ begin {align *} \ frac {1} {6} + \ frac {4} {9} & =\frac {3} {18} + \ frac {8} {18 } \\[lex] & =\frac {3 + 8} {18} \[lex] & = \frac {11} {18} {align Add: $ \ Large \ frac {5} {12} + \ frac {7} {15} $
Notice that the denominators are not the same, so we can not immediately add fractions, we must first find the LCD. Finding LCM ($ 12, $ 15 $) Number Prime factorization $ 12 $ $\cdot $ $2$ $\cdot$$$3$$=2"2\cdot3$$15%$$\cdot$$5%$$=23\cdot$ again, the LCM will contain all the factors from $ 12 $, plus the factors to be $ 15 $ that are not $ 12 $. The $ 15 $ has a $ 5 $ which is not
$ 12 $. Thus, the factors of the LCM are two $ $, $a $ 3, $ 5 and $, and then $ 2\ cdot 2\ cdot 3 \ cdot 5 = 60 = $ LCM. \I1I11IITTIITTTTITIIEELEEEEL LR AAAEAL VLR LET AL RALERARAEL AR ERREERAELRREL TR LR VTR R LR LR
ALY AR W Now, we can add fractions: $$ Begin {align *} frac {5} {12} + frac {7} {15} & = frac {25} {60} + frac {28} {60 } [1EX] & = frac {25 + 28} {60} [lex] & = frac {53} {60} {align Check videos and exerences here for more practice finding multiple multiple . The process to find the LCM of two polynomials is very similar to that of the whole:
we find the first factorization of both denominators and join the LCM together as we did with the whole. Let's give an example: Find LCM ($ X + 1 $, $ X $) Prime Factorization Expression $ X + 1 $$x+$1$=x+$1$x$$=x$LCM$x$$)$$ X+ 1)$$=DBBox[Yellow, 5PT] {x (x + 1)} $ The LCM will control all the factors of $ (x + 1) $, plus all the factors of $ x $ not In $ (X + 1) $. Both
polynomials have only one factor (over $ 1 $), and are not equal, then the LCM contains both $ x $ that $ (x + 1) $.2) $ X + 1) = $ LCM. Finding LCM ($ 2x ~2-$ 8, $x ~ 2 + 4x + 4 $) The LCM contains all the factors from $ 2x ©~ 2 - $ 8, plus the factors from $ x ~ 2 + 4x + 4 $ I'm not in $ 2x ™ 2 - $ 8. Check videos and exerences here for more practice to find multiple multiple polynomials. Now that we
know how to find the LCM of two polynomials, we can find the LCD of two rational expressions. This will allow us to add and substrate rational expressions. Add: $ Large Frac {3} {x} + frac {9} {x} The denominators are both $ x $, so the LCD is $ X $: $$ Frac {3} {x} + frac {9} {x} = frac {12} {x} $$ Add: $ large frac {x ©~ 2} {x + 5} + frac {7x + 10} {x + 5} $ The denominators are both $ x + 5 $, so
the LCDis $ x + 5 $: $$ Frac {x ~ 2} {x + 5} + frac {7x + 10} {x + 5} = frac {x ~ 2 + 7x + 10} {x + 5} $ We added the two expressions, but we haven't finished yet! It turns out that the numerator can be considered. >>>>>>>>> [>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> >>>>>> >>>>>>>>>>>>>>>>>>>>>>>>> >>>>>>>>>>>>>>>>>>>>> >>>>>>>>>
>>>>>>>>>>>>>>> it is very important to try to make a factor after you have added or subtracted © because we want the end result is simplified. Add: $ \ Large \ frac {x} {x +4 -2} + \ frac {x-x + 7} {5} $ denominators are not the same, so we can not immediately add the two expressions. We must first find the LCD. Find LCM ($ x- 2 $, $ x + $ 5) Expression Prime factorization $ x-2$ $x-2$ $
=x-2$$x+9$5$x+5$$=x+5$LCM$(x-2)$$\cdot$$(x+5)$$=\Dbbox[yellow, 5pts] {(x-2) (x+5$]LCM $x-2¢%$and $x+ $is$5 (x-2) (x+ 5)$. then rewrite the expressions in terms of LCD: $$ \ frac {x} {x + 4 - (x) (x) (X)(x)(x)(x))(x)(x)(x)(x)(x)(x) (%) (x)(x)(X)(x)(x))(x) (%) (x)(x) (%) (x)(x) (%) (x) (%) (%) (x)(x) (%) (x)(x) @) () ("""

(IR LRI R LR RALAAL AR R RAL TR BRI MR R BRI R R i i i nnnmnannennm o) Bine {allinea*} $$ subtract: $ \ big \ frac {3} {x + 2} -\ frac {8} {x © 2 - 4} $ The denominators are not the same, so we have to find the LCD display. The first denominator cannot be taken into account, but the second can be considered.

(3535585858855 55585555555555555555585858385858585855555855555585855555555555555585858585858585858555555555555858555555585838585858585538585858885585855555555555555585858383858585858585555585835858585555555555555838383535385555555555555555555555558%%8% (%)

$$2$28252$2$52$325525525$2852$35251$551555185851 5555551585 855158551555515585851858558585185555851818158518515585855851858585585555851858558585185555515838555185585151815151858585581815155838558585185553855518F55355F5555555555855558151515555555855651886\clot$$3$$$ (x-2)$$ =\Dbbox/giallo, 5pt] {-3 (x + 2) (x-2)} $ Riavvizio quindi le
espressioni in termini di LCD: $$ \ frac {3x + 2} {3x + 6} \\\ =\\\\\frac {3x + 2} {3 (x+ 2)} \clot\frac {- (x-2)} {- (x-2)}\\\=\\\\\\=\\\\frac {-Bx+2) X-2)} {-3(x+2)x2)}$$$$\frac {x+2} {4-x"2} {4-x" 2} \\\=\\\\frac { x+ 2} {2 +x) 2-x)} \\\\=\\\\frac {x +\\\frac {x + 2} {- x+ 2) x-2)}\\\=\\\\frac {x + 2} {- X + 2) (X-2)}\Cdot\ frac {3} {3} \\\=\\\\
frac {3 (x + + + 2) (x-2)} $$ Now, we can subtract expressions: (b) (c) (c) (c) Multiplicate and then simplify, if possible. 1. $ \ big \ frac {5x ~ 4} {6x}} {6x} {6x} \ clot\frac {2} {x}$2}F{\x}} {2} F{\FFF{2F F{\}F {23 F {0} F {233 F{INIITITITIIIIITILILNAAAAAAAAAAAAAAAAAREEEETERTETEREEREREEAAA A ERREETLTTRLRERRAAAARAAAARRARRLLLRRRTRRERAR W 6\ big \ frac {x 2 - 3x - 10} {x - 2) }\ cdot \ frac {x - 2} {x-5}
$3. $\big\frac {x ~2-9} {x ~ 2}} clot\frac {5x} {x ~ 2 +x-12} $4.$\big\frac {x ~2+5x+4} {x2-6x+ 8} \clot\frac {x2-5x-14} {x2+ 8x+ 7} $5. $\big\frac {x ™2 + 4x + 4} {(x-1) ~ 2} \\clot\frac {x2-2x + 1} {(x+2) ~ 2} $6. $\Big\frac {2x ~2-98} {4x ~ 2 -4} {4x ™~ 2 -4} \clot\frac {8x + 8} {16x-112} $ 7. (x) $10. Big \ frac {5} {x}\div\frac {x} {12} $ 11.$ (x ©~ 2-9)\
Big\frac {x ~2-2x-3} {x "~ 2+ 1}$12. $\big\ frac {-12 + 4x} {12}\ div\ frac {-6 + 2x} {6} $ 13. $ \ big \ frac {x- 3} { x + 2}\ Div \ frac {4x- 12} {x + 1} $ 14. $\ big\ frac {x- 5} {x + 5} \div\frac {2x ~ 2-50} {x ~ 2 + 25} $ 15. $ \big\frac {x ~2-10x + 25} {x ~ 2 + 7x + 12} \ Div\frac {x ~ 2-x-20} {x ~ 2+ 6x + 9} $ 16. $ \ big\frac {x2 + 10x + 21} {x2-2x- 15} ~ 2-2x-15} \div
ormalizes (x 2 + 2x-35) $ 17. $ \ big\ frac {4x ~ 2 -1} {x2-2x+ 1} \Div\frac {x-2} {x2 + 1} $ 18. $\big\frac {4x ~ 4} {x~2-1}\Div\frac {2x ~ 3} {x ~2-2x+ 1} $ Find the LCM. 19. $ 12x ~ 2,6x ©~ 3 $20.$10x ~ 3,5x "4 $21. $2(X-3),6 X-3)$22.$X"2-4,X"2+5x+6%$23.$x3+4x2+4x,x2-4x$24.$x"3-x"2,x"4-x" 2% Add or subtract, then simplify if possible.
$25. Big \ Frac {x} {15} + \ frac {2x + 5} {15} $26. $ \ big\ frac {9} {x + 2} -\ frac {3} {x-2} $ 27. $\ big \ frac {x2 - 5x} {x-1} + \ Frac {bx-x "~ 2} {x-1} $ 28. $ \ Large \ Frac {3} {x} + \ Frac {7} {x ~ 2} $ 29. $ \ Grande \ Frac {x-1} {4x} -\ Frac {2x + 3} {x} $ 30. $ $ \ Large \ Frac {5} {x-1} + \Frac {5} { x+ 1} $ 31. $\ Large \ Frac {8} {3x ©~ 2 - 15x} -\ Frac {3} {2x- 10} $ 32. $ \ Large \
Frac {2x} {x ©~ 2-16 } -\ Frac {x} {x-4} $ 33. $ \ Large \ Frac {2x} {5} -\ Frac {x- 3} {- 5} $ 34. $ \ Large \ Frac {x + 2 } {x-7} -\ Frac {3 -x} {49-x ™ 2} {49-x ™~ 2} $ 35. $ \ Large \ Frac {3x + 2} {3x + 6} + \ Frac { x} {4-x " 2} $ 36. $ \ Large \ Frac {8x} {16 -x ™ 2} -\ Frac {5} {x -4} $ Solutions Solutions Solutions Solutions
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