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Multiplying and Dividing Rational Expressions and Functions 

1. Yes, the two answers are the same, i.e. : 
௔ିଷ௕

ଶ௕ି௔
ൌ ቀ௔ିଷ௕

ଶ௕ି௔
ቁ ቀିଵ

ିଵ
ቁ ൌ ି௔ାଷ௕

ିଶ௕ା௔
ൌ ଷ௕ି௔

௔ିଶ௕
  

2. You can divide out the 4’s in parts a., d., and e.  
 

3. 
௬ାଷ௫௬

ସ௫௬ାହ௫
ൌ ௬ሺଷ௫ାଵሻ

௫ሺସ௬ାହሻ
് ଵାଷ௬

ସ௫ାହ
 

 
4. When multiplying two rational expressions it is possible that the product will be zero only when one of the 

expressions (factors) is a zero or both factors are zero. 

5. 
௫యା௫మିସଶ௫

ଶ௫మା଼௫ିସଶ
ൌ ௫ሺ௫ି଺ሻ

ଶሺ௫ିଷሻ
	ሺݔ ് െ7ሻ 

6. 
௫ାହ

ହ௫ାଶହ
ൌ ଵ

ହ
		ሺݔ ് െ5ሻ 

7. 
ଷ௬ିଵ଼

௬ି଺
ൌ 3		ሺݕ ് 6ሻ 

8. The domain of the function is the set of all x such that ݔ	is	a	real	number	and	ݔ ് ଻

ସ
 or ܦ ൌ ቄ߳ݔԹ|ݔ ് ଻

ସ
ቅ 

ܦ .9 ൌ ሼ߳ݔԹ|ݔ ് െ4	and	ݔ ് 1ሽ 

10. 
ଵ଴ି௡

௡ି଻
		ሺ݊ ് 5ሻ  11. 

௫ାହ

௫ିଵଶ
		ሺݔ ് 8ሻ 

12.  
ଷ௔

ଶ
		ሺݔ ് െ

5

2
, 0; 	ܽ	 ് 0; y ് ିଷ

ହ
	ሻ  13. 

௫ା଼

ସି௫
		ሺݔ ് 5	and	ݔ ് െ1ሻ

 
14. ݂ሺെ1ሻ ൌ 0	, ݂ሺ3ሻ	is	undefined; ݃ሺെ1ሻ ൌ െ3

5
, ݃ሺ0ሻ ൌ െ1

4
 

  
15. You can simplify a rational expression with opposite factors in the numerator and the denominator by setting the 

quotient of the factors equal to –1.  
 
Adding and Subtracting Rational Expressions, Functions, and Equations 

1. ݂ሺݔሻ ൅ ݃ሺݔሻ ൌ 	 ݔ
2൅6ݔ൅13
2ሺݔ൅3ሻ

 and ݂ሺݔሻ െ ݃ሺݔሻ ൌ
൅5ݔ2൅6ݔ
2ሺݔ൅3ሻ

 

2. The LCD of the denominators of two rational expressions where one denominator is a multiple of the other 

denominator is equal to the denominator with the extra factor, e.g. for the two rational expressions  
ଵ

௔௕
and		

ଵ

௕
 the LCD 

is ab. 
 

3.  
ି௫మିସ௬మିସ௫௬

ሺ௫ାଶ௬ሻమሺ௫ିଶ௬ሻ
		ሺݕ ് െ ௫

ଶ
	 , ௫
ଶ
ሻ 

 

4. 

௫మିଵ଴௫ିଶ௫௬ାଶ௬ିଷ

ଶሺ௫ାଵሻమሺ௫ିଵሻ
 ሺݔ ് െ1,1ሻ 

 

5. െ ଺௠

ିଶ௠యା௠మାଵଷ௠ା଺
 ሺ݉ ് െଵ

ଶ
, െ2, 3ሻ 
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Complex Rational Expressions 

1. 
૝ି࢞

૞࢞ି૜
ሺ࢞ ് ૙ሻ 2. െ ૚

࢞૛ା૟࢞
ሺ࢞ ് െ૟, ૙ሻ 3.  

࢞࢟

࢞ା࢟
ሺ࢞ ് ૙, ࢟ ് ૙ሻ 4.  

૝࢞

૛࢞૛ା࢞ା૜
ሺ࢞ ് െ૚, ૚ሻ 

5. െ૟

૞
 ሺ࢞ ് െ૚, ૚ሻ  6. ࢌ ቀ ૚

࢞ି૟
ቁ =  

૚
࢞ష૟

ା૚

૚ି ૚
࢞ష૟

ൌ 	 ࢞ି૞
࢞ିૠ

	ሺ࢞ ് ૟, ૠሻ 

 
Dividing Polynomials 
 

1. 
ଶଶ௥మ௨మିଵ଺௥మ௨రିଵଶ௥మ௨ఱ

ଶ௥మ௨ర
ൌ ଵଵ

௨మ
െ ݑ6 െ 8	ሺݎ ് 	0ሻ 2. 	௬

యሺି଺௡ఱ௬ିଷ௡రାଵሻ

௡ఱ
	ሺ݊ ് 0, y ് 0ሻ                         

3.െ ଶ

௫
൅ ଵ

௬
െ 3	ሺݔ ് 0, y ് 0ሻ

    
4.  10x െ 30 ൅ ଺଴

௫ାଷ
, ሺݔ ് െ3ሻ 5. 5ݔ െ 3	ሺݔ ് ଶ

ଷ
ሻ 6. 5ݔ െ 13 ൅ ଷଷ

ଶ௫ାଷ
, ሺݔ ് ିଷ

ଶ
ሻ 

ݕ .7 െ 7 ൅ ଼

௬ାଶ
	ሺݕ ് െ2ሻ 8. 

௧మ

ଶ
െ ଶ

௧ିଵ
, ሺݐ ് 1ሻ 9. 

௧మ

ହ
൅ ଶ௧

ଶହ
൅ ସ

ଵଶହ
െ ଽଽଶ

ଵଶହሺହ௧ିଶሻ
, ሺݐ ് ଶ

ହ
ሻ 

 

10. a. ݔଶ െ ݔ2 െ ଶ଻

ଶ
െ ହ଻

ଶሺଶ௫ିହሻ
 b. 2ݔଶ ൅ ݔ3 െ 1 

11. When performing polynomial long division, you should stop dividing when the degree of the remainder is less than 
the degree of the divisor 

 
12. After performing polynomial long division, you can check the answer by multiplying the divisor and the quotient and 

adding the remainder, the result should equal the dividend.   
 


