
 1

A7  Factorization of Simple Polynomials 
 
A7.1 Factorization of Quadratic Polynomials 
Consider the following polynomials: 

1682 ++ xx , 22yxy + , 22 16321 yxyx ++ , xx 82 2 − , 64322 −+−+ yxyx . 
In each of the above polynomials, the degree of the term of the highest degree is two, so these 
polynomials are called quadratic polynomials. 
 
We have learnt several methods to factorize simple polynomials. The following example will 
revise the methods of factorization. 
 
Example 1 
Factorize the following expressions. 
(a) 236 aab −  (b) )()( baybax +−+  

(c) bcabaca −+−2  (d) 92 −x  
(e) 1682 ++ xx  (f) 25102 ++ xx  
(g) 442 +− xx  (h) 962 +− xx  
(i) 22 165649 yxyx +−  (j) 32 180)(5 acaa −+  
 
Solution 
(a) )2(336 2 abaaab −=−  
(b) ))(()()( yxbabaybax −+=+−+  
(c) 

))((
)()(2

baca
cabcaabcabaca

+−=
−+−=−+−

 

(d) )3)(3(92 −+=− xxx  

(e) 
2

222

)4(
4)4)((2168

+=

++=++

x
xxxx

 

(f) 
2

222

)5(
5)5)((22510

+=

++=++

x
xxxx

 

(g) 
2

222

)2(
2)2)((244

−=

+−=+−

x
xxxx

 

(h) 
2

222

)3(
3)3)((296

−=

+−=+−

x
xxxx
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(i) 
2

2222

)47(
)4()4)(7(2)7(165649

yx
yyxxyxyx

−=

+−=+−
 

(j) 

)5)(7(5
)]6)(6[(5

])6()[(5
]36)[(5180)(5

22

2232

acaca
acaacaa

acaa
acaaacaa

−+=
−+++=

−+=

−+=−+

 

 
 
Checkpoint 1 
Factorize: 
(a) qsqrpspr 1512108 −+−  (b) 222 10025 cba −  
(c) 4348 k−  (d) 22 33075 nmnm +−  
(e) 222 4928364 yxyzx +−−  (f) 81)23(18)23( 2 ++−+ baba  
(g) 22 )3(50)2(8 dcdc −−+  (h) 222 81549)2( yayayx −−−−  
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We are now going to have more discussion on the factorization of quadratic polynomials. 
 
 
A.  Factorization of Quadratic Polynomials of the Form x2 + qx + r 
Consider the product ))(( bxax ++ . 
 
By expansion, we have 

abxbax
abbxaxxbxax
+++=

+++=++

)(
))((

2

2

 

Comparing this result with rqxx ++2 , we have 

abr
baq

=
+=  

 
Thus the quadratic polynomial rqxx ++2  can be factorized if r can be expressed as a product 
of two numbers that their sum is equal to q. 

 
We are going to use the cross method to factorize quadratic polynomials easily. 
 
 
 
 
 
 
 
Example 2 
Factorize 232 ++ xx .  
 
Solution 
 
 
 
 
 
 
 

)2)(1(232 ++=++∴ xxxx  

x

x

+ a 

+ b 

+ ax + bx = (a + b)x qx = 

x 

x 

+ 1 

+ 2 

x + 2x = 3x 

x

x

– 1 

– 2 

– x – 2x = – 3x 
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Example 3 
Factorize 652 −+ xx .  
 
Solution 
 
 
 
 
 
 
 
 
 
 
 
 
 

)1)(6(652 −+=−+∴ xxxx  
 
 
Checkpoint 2 
Factorize 1072 ++ xx . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

__________________1072 =++∴ xx  

x 

x 

+ 6 

– 1 

6x – x = 5x 

x

x

+ 1 

– 6 

x – 6x = – 5x 

x 

x 

+ 2 

– 3 

2x – 3x = – x 

x

x

+ 3 

– 2 

3x – 2x = x 

x 

x 

+ 1 

____ 

x ____ = ____ 

x

x

– 1 

____ 

____ ____ = ____ 

x 

x 

+ 2 

____ 

____ ____ = ____ 

x

x

– 2 

____ 

____ ____ = ____ 
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Example 4 
Factorize 1032 −− xx .  
 
Solution 

)5)(2(1032 −+=−− xxxx  
 
 
 
Example 5 
Factorize 15162 +− aa .  
 
Solution 

)15)(1(15162 −−=+− aaaa  
 
 
Checkpoint 3 
Factorize the following expressions using the cross method. 
(a) 22 −+ xx  
(b) 1242 −+ pp  
(c) 33142 ++ cc  
(d) 7032 −+ qq  
 
 
 

x 

x 

+ 2 

– 5 

2x – 5x = – 3x 

a 

a 

– 1 

– 15 

– a – 15a = – 16a
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B.  Factorization of Quadratic Polynomials of the Form px2 + qx + r, p≠1 
 
Example 6 
Factorize 384 2 ++ xx .  
 
Solution 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

)32)(12(384 2 ++=++∴ xxxx  
 
Do we need to think about this? 
 
 
 
 
 
 
 
Example 7 
Factorize 274 2 −− xx .  
 
Solution 

)14)(2(274 2 +−=−− xxxx  

– x

– 4x

+ 1 

+ 3 

–4x – 3x = – 7x 

x

4x

– 1 

– 3 

– 4x – 3x = – 7x 

x 

4x 

+ 3 

+ 1 

12x + x = 13x 

2x

2x

– 1 

– 3 

– 2x – 6x = – 8x 

x

4x

+ 1 

+ 3 

4x + 3x = 7x 

x 

4x 

– 2 

+ 1 

– 8x + x = – 7x 

2x 

2x 

+ 1 

+ 3 

2x + 6x = 8x 

x

4x

– 3 

– 1 

– 12x – x = – 13x 
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Example 8 
Factorize 16 2 −+ xx .  
 
Solution 

)13)(12(16 2 −+=−+ xxxx  
 
 
Example 9 
Factorize 45428 2 +− xx .  
 
Solution 

)154)(32(45428 2 −−=+− xxxx  
 
 
 
Checkpoint 4 
Factorize 102 2 −− xx . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

__________________102 2 =−−∴ xx  

2x 

3x 

+ 1 

– 1 

+ 3x – 2x = + x 

2x 

4x 

– 3 

– 15 

– 12x – 30x = – 42x

x 

2x 

+ 1 

____ 

2x ____ = ____ 

x

2x

– 1 

____ 

____ ____ = ____ 

x 

2x 

+ 10 

____ 

____ ____ = ____ 

x 

2x 

– 10 

____ 

____ ____ = ____ 

x

2x

+ 2 

____ 

____ ____ = ____ 

x 

2x 

– 2 

____ 

____ ____ = ____ 

x 

2x 

+ 5 

____ 

____ ____ = ____ 

x

2x

– 5 

____ 

____ ____ = ____ 
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Checkpoint 5 
Factorize the following expressions using the cross method. 
(a) 492 2 ++ yy  
(b) 235 2 −+ mm  
(c) 7223 2 ++ xx  
(d) 49712 2 −+ kk  
(e) 63123 2 −+ xx  
(f) 328 2 +−− dd  
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C.  Harder Factorization of Quadratic Polynomials 
In this section, we consider factorization of quadratic polynomials in two variables. 
 
Example 10 
Factorize 22 6yxyx −− .  
 
Solution 
 
 
 
 
 
 
 
 
 
 
 
 
 

)3)(2(6 22 yxyxyxyx −+=−−∴  
 
 
Example 11 
Factorize 22 3108 yxyx −+ .  
 
Solution 

)32)(4(3108 22 yxyxyxyx +−=−+  
 
 

x

x

– y 

+ 6y 

– xy + 6xy = + 5xy 

x 

x 

+ 2y 

– 3y 

2xy – 3xy = – xy 

x

x

– 2y 

+ 3y 

– 2xy + 3xy = + xy 

x

x

+ y 

– 6y 

xy – 6xy = – 5xy 

4x 

2x 

– y 

+ 3y 

– 2xy + 12xy = + 10xy 
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Checkpoint 6 
Factorize the following expressions using the cross method. 
(a) 22 2811 qpqp +−  
(b) 22 369 yxyx −−  
(c) 22 16027 baba −−  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Checkpoint 7 
Factorize the following expressions using the cross method. 
(a) 22 212 dcdc −+  
(b) 22 7152 yxyx +−  
(c) 22 1262519 nmnm ++−  
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Exercise A7 
Factorization of Simple Polynomials 
 
A7.1 
1. Factorize each of the following expressions. If not possible, say so. 

(a) 232 ++ xx  (b) 862 ++ mm  
(c) 1582 ++ xx  (d) 1072 +− xx  
(e) 62 −− xx  (f) 422 −− xx  
(g) 2762 −− aa  (h) 90192 +− bb  
(i) 3652 −− tt  (j) 9642 −+ mm  
(k) 4022 2 −− tt   

 
2. Factorize 

(a) 122 +− xx ; 
(b) 22 )12( yxx −+−  

 
3. Factorize 1)2(2)2( 222 ++++ xxxx . 
 

4. Factorize 

(a) 12123 2 +− xx  
(b) 12)(12)(3 222 +−−− xxxx  

 
5. Factorize each of the following expressions. If not possible, say so. 

(a) 132 2 ++ xx  (b) 572 2 ++ xx  
(c) 532 2 −− xx  (d) 21121 2 −+ xx  
(e) 12163 2 −− xx  (f) 3116 2 +− tt  
(g) 3532 2 −− aa  (h) 22330 2 +− xx  
(i) 11025 2 +− tt  (j) 426 2 −− mm  
(k) 12228 2 +− kk  (l) 1578 2 −+ rr  
(m) 3042 2 −− xx  (n) xxx 6084 23 −−  

 
6. Factorize each of the following expressions. If not possible, say so. 

(a) 22 6baba −−  (b) 22 482 srsr −−  
(c) 22 23 yxyx +−  (d) 22 245 yxyx −−  

(e) 22 14154 rrss ++  (f) 22 15112 baba +−  
(g) 22 21721 yxyx +−  (h) 22 51328 qpqp −−  

 


