
R.4 Polynomials  
 
In this section we want to review all that we know about polynomials.   
 
We start with the basic operations on polynomials, that is adding, subtracting, and multiplying. 
 
Recall, to add or subtract polynomials we simply combine like terms.  To multiply polynomials we 
have to multiply each term in the first polynomial by each term in the second polynomial and 
combine like terms.  When multiplying two binomials we can use the FOIL method (First-Outer-
Inner-Last). 
 
Example 1: 
 
Perform the following operations. 

a.     245134 22  xxxx   b.    233124 22  xxxx   

c.    3254  xx     d.    2312 22  xxxx  

 
Solution: 

a. Since the parentheses are not needed in this expression, we can simply combine like 
terms. 
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b. This time we need to start by distributing the negative.  Then we combine like terms. 

We get 
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c. To multiply these two binomials we will simply multiply each term in the first binomial by 

each term in the second binomial and combine like terms.  We get 
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d. Lastly, we again multiply each term in the first polynomial by each term in the second 

polynomial and combine like terms.  We get 
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Next we want to review basic factoring of polynomials.  There are four types of factoring we want 
to review: factoring the GCF, factor by grouping, factor by trial factors, factoring by formula. 
 
 
The technique we use for factoring is as follows. 
 
 
 
 



General Strategy for Factoring 
1. Factor out the GCF. 
2. Count the number of terms in the remaining polynomial.  If it has 

a. Four terms- we factor by grouping 
b. Three terms- we factor by trial factors 
c. Two terms- we use one of the following factoring formulas 

i.    bababa  22
, called the difference of squares 

ii.    2233 babababa  , called the difference of cubes 

iii.    2233 babababa  , called the sum of cubes 

3.  Check each factor to see if you can factor it further.  If so, then we factor again. 

 
Example 2: 
 
Factor completely. 

a.  
43223 163812 xyyxyx    b.  814 b   c.  3284 235  xxx  

 
Solution: 

a. We start by factoring out the GCF, which is clearly 2xy
2
.  We get 

 22243223 81962163812 yxyxxyxyyxyx   

We see that we are left with a three term polynomial (a trinomial).  So we factor by trial 
factors.  That is, we know that every trinomial that factors, will factor as two binomials.  
So we simply guess at the way it factors and check by multiplying it back out.  Some of 
the key ideas are the first terms in each binomial will have to have a product that is the 
leading term of the trinomial and the second terms in each binomial will have to have a 
product that is the last term of the trinomial.  So by trial factors we get 

      yxyxxyyxyxxy  283281962 2222
 

 
b. Since we can see there is clearly no GCF here we can begin by counting the terms.  

Since we have two terms we are going to have to factor by a formula.  Clearly our only 
choice is the difference of squares.  So we will make each term into a square as follows. 

  2224 981  bb  

 Now we use the formula to factor.  This gives 

        999 22222  bbb  

Now we need to check each factor to see if we can do more factoring.  We see that the 
first binomial is again a difference of squares.  Therefore we must factor it again.  We get 

          93399 222  bbbbb  

 We cannot factor a sum of squares, therefore the expression is completely factored. 
 

c. Lastly, we see no GCF so we can start by factoring by grouping.  That is, we group 
together the first two terms and the last two terms and factor what we can out of those 
pairs.  Then we see if there is a common binomial factor.  If not we try grouping another 
way.  We proceed as follows 
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Now we check to see if there is more factoring to be done.  Clearly the first binomial is 
the difference of square and the second binomial is the difference of cubes.  So we factor 
with the formulas given above.  We get 



    
       

    4222

4222284

22

232





xxxx

xxxxxxx
 

 Since the trinomial does not factor, the expression is completely factored. 
 
 
Factoring polynomials leads us directly to solving polynomial equations.  To do this we use the 
following property. 
 

Zero Product Property 

If 0ba , then 0a  or 0b . 

 
So to solve a polynomial equation, we get one side of the equation to be zero, factor completely, 
set each factor to zero and continue solving. 
 
Example 3: 
 
Solve. 

a.  432  xx     b.  yy 42     c.     5245  xx  

 
Solution: 

a. We start by getting a zero on one side and factoring completely.  This gives 
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Now, according to the zero product property we can set each factor to zero.  We can then 
finish solving.  We get 
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 So the solution set is  4,1 . 

 
b. Again we start by getting a zero on one side and factoring.  We then set each factor to 

zero and solve.  We have 
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 So the solution set is  4,0 . 

 
c. This time we need to start by multiplying out the binomials, then we can proceed as 

usual.  We get 
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 So the solution set is  9,8 . 

 
 
Lastly, we want to do some word problems which require us to use polynomials. 
 
Example 4: 
 
A certain graphing calculator is rectangular in shape.  The length of the rectangle is 2 cm more 
than twice the width.  If the area of the calculator is 144 cm

2
, what are the length and width of the 

calculator? 
 
Solution: 
First we should draw a picture to represent the situation.  Since the length of the rectangle is 2 cm 
more than twice the width we have 
 

    Since we know that the area of a rectangle is wlA   we have 
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Now that we have an equation, we simply need to solve it.  We 
get 
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Since w is the width of a rectangle, it cannot be negative.  Thus, 8w .  Now we can simply find 

l.  Since l = 2w + 2, l = 2(8) + 2 = 18. 
 
So the calculator is 8 cm by 18 cm. 
 
 
 
 
 
 
 

w 

L=2w+2 



Example 5: 
 
The formula for the number of games to be played in a soccer league where each team is to play 

each other twice is Nxx 2
, where x is the number of teams in the league and N is the 

number of games to be played.  If a league wants to limit the games to a total of 132 games, how 
many teams can be in the league? 
 
Solution: 
For this example we are given a formula which we must interpret.  Since  N is the number of 
games to be played and we want a total of 132 games, N = 132.  Putting that into the formula we 
get an equation we can solve.   
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Since x represents the number of teams, it cannot be negative.  Therefore, the league must have 
12 teams to play a total of 132 games. 
 
 

R.4 Exercises 

 
Perform the indicated operations. 

1.    1253  xx     2.     432  xx  

3.     4237  xx     4.     6235  xx  

5.     49 22  xxx    6.     439 22  xxxx  

7.     4235 22  xxxx   8.     56723 22  xxxx  

9.     233233 22  xxxx   10.     2323 22  xxxx  

11.     13231264 23423  xxxxxxx  

12.     11 234234  xxxxxxxx  

13.     1231011897 234234  xxxxxxxx  

14.     1231245 234234  xxxxxxxx  

15.  123 2  xxx     16.   324 22  yyy  

17.    43  xx     18.    1253  xx  

19.   2
32 x      20.   2

52 yx   

21.    1010  xx     22.    yxyx 22   

23.   23 34 x      24.    415635 2  xxx  

25.    49 22  xxx    26.    422 2  xxx  

27.    11 22  xxxx    28.    2323 22  xxxx  

29.     22 yxyxyx     30.   32x  



31.   323 yx       32.    11  xx  

33.    11 2  xxx     34.    11 23  xxxx  

35.    11 234  xxxxx   36.    11 2345  xxxxxx  

 
Factor completely. 

37. xxx 30213 23       38.  
33 494 xyyx   

39. 
234 56uuu       40.  

22 60205 yxyx   

41. yxyxx 552       42.  yxyxx 4123 23   

43. xx 6436 3       44.  yxyxyx 234 2032   

45. dxxdx 772       46.  
3223 30339 xyyxyx   

47. 1510035 2  xx      48.  
3918 27zyx   

49. yyxxy 88 2      50.  
35243 8406 abbaba   

 

51. 
33 8yx        52.  3637 24  tt  

53. aaxax 60222 2      54.  abba 2882 37   

55. 
44 yx        56.  bababa  22 7535  

57. 10029 24  xx      58.  
15129 zyx   

59. 
234 98568 xxx      60.  

423324 4116 bababa   

61.      242422  xxxxx    62.       393632  ttttt  

 
Solve the following. 

63.  01872  xx      64.  0156 2  xx  

65.  49142  xx      66.  1282 2 x  

67.  072  xx      68.  12257 2  xx  

69.  xx 86 2        70.  12165 2  xx  

71.    65 xx      72.  5)136( xx  

 
73. The length of a rectangle is 2 meters less than 2 times the width. The area is 24 square 

meters. Find the dimensions. 
 
74. The width of a rectangle is 5 feet less than 4 times the length. The area is 21 square feet. 

Find the dimensions. 
 
75. The length of a rectangle is 2 inches more than 3 times the width. The area is 33 square 

inches. Find the dimensions. 
 
76. The area of a triangle is 30 square feet. The height is 11 feet less than the base. Find the 

dimensions. 
 
77. The area of a triangle is 39 square meters. The height is 7 meters more than the base. Find 

the dimensions. 
 
78. The area of a triangle is 35 square inches. The base is 9 inches less than the height. Find the 

dimensions. 
 



Find the time it takes the object to hit the ground, where h is in feet, and t is in seconds. 

79. 
21632 tth    80.  

21616 tth    81.  
21676 tth   

82. 644816 2  tth  83.  2004016 2  tth  

84. A ball rolls down a slope and travels a distance 
2

6
2t

td   feet in t  seconds. Find t  when 

d is 14 feet. 

85. A ball rolls down a slope and travels a distance 
2

6
2t

td   feet in t  seconds. Find t  when 

d  is 32 feet. 

 


