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Assignment p. 133 # 1 ʹ 7, 11 ʹ 16 Quiz Next Day! 

 
Name: ________________________         Date: __________________ 
 

Learning Goal 3.2 
Factoring, including the factor theorem and the remainder 
theorem. 

 
More Questions 

 
 

1. For what values of ܽ could ݔ െ ܽ be a factor of �݂ሺݔሻ ൌ ହݔ  ݔସ െ ͷݔଷ െ ͵Ͳݔଶ  Ͷݔ  ʹͶ. 
േͳǡേʹǡേ͵ǡേͶǡേǡേͺǡേͳʹǡേʹͶ 

2. Eliminate any binomial that is not a factor of ݂ሺݔሻ. 
�݂ሺെͳሻ ൌ ሺെͳሻହ  ሺെͳሻସ െ ͷሺെͳሻଷ െ ͵Ͳሺെͳሻଶ

 Ͷሺെͳሻ  ʹͶ 
ൌ െͳ    ͷ െ ͵Ͳ െ Ͷ  ʹͶ 
ൌ Ͳ 

 
ݔ  ͳ 

�݂ሺͳሻ ൌ ሺͳሻହ  ሺͳሻସ െ ͷሺͳሻଷ െ ͵Ͳሺͳሻଶ  Ͷሺͳሻ
 ʹͶ 

ൌ ͳ   െ ͷ െ ͵Ͳ  Ͷ  ʹͶ 
ൌ Ͳ 

 
ݔ െ ͳ 

OĨ�Ă�ƚŽƚĂů�ƉŽƐƐŝďůĞ�ϱ�ĨĂĐƚŽƌƐ͕�ǁĞ͛ǀĞ�ĨŽƵŶĚ�ʹ ʹ three left! 
�݂ሺെʹሻ ൌ ሺെʹሻହ  ሺെʹሻସ െ ͷሺെʹሻଷ െ ͵Ͳሺെʹሻଶ

 Ͷሺെʹሻ  ʹͶ 
ൌ െ͵ʹ  ሺͳሻ െ ͷሺെͺሻ െ ͵ͲሺͶሻ െ ͺ  ʹͶ 
ൌ െ͵ʹ  ͻ  ͶͲ െ ͳʹͲ െ ͺ  ʹͶ 
ൌ Ͳ 

 
ݔ  ʹ 

�݂ሺʹሻ ൌ ሺʹሻହ  ሺʹሻସ െ ͷሺʹሻଷ െ ͵Ͳሺʹሻଶ  Ͷሺʹሻ
 ʹͶ 

ൌ ͵ʹ  ሺͳሻ െ ͷሺͺሻ െ ͵ͲሺͶሻ  ͺ  ʹͶ 
ൌ ͵ʹ  ͻ െ ͶͲ െ ͳʹͲ  ͺ  ʹͶ 
ൌ Ͳ 

 
ݔ െ ʹ 

Only one left! �ůƐŽ͕�ŝĨ�ǁĞ͛ƌĞ�ƐŵĂƌƚ͕�ǁĞ�ƐĞĞ�ƚŚĞ�ƉƌŽĚƵĐƚ�ŽĨ�ƚŚĞ�ĐŽŶƐƚĂŶƚ�ƚĞƌŵƐ�ƐŽ�ĨĂƌ�ŝƐ�Ͷ, so the last one is 
ĚĞĐŝĚĞĚ͘��/Ĩ�ƚŚĂƚ�ĚŽĞƐŶ͛ƚ�ŽĐĐƵƌ�ƚŽ�ǇŽƵ͕�ǇŽƵ͛ůů�ĚŽ�Ă�ůŝƚƚůĞ�ŵŽƌĞ�ĂůŐĞďƌĂ͘��/ƚ͛Ɛ�ĐŽŽů�͘͘͘�ũƵƐƚ�Ă�ǁĂƐƚĞ�ŽĨ�ƚŝŵĞ� �ͬͯͮͭ 
�݂ሺെሻ ൌ ሺെሻହ  ሺെሻସ െ ͷሺെሻଷ െ ͵Ͳሺെሻଶ

 Ͷሺെሻ  ʹͶ 
ൌ െ  ሺͳʹͻሻ െ ͷሺെʹͳሻ െ ͵Ͳሺ͵ሻ െ ʹͶ

 ʹͶ 
ൌ െ    ͳͲͺͲ െ ͳͲͺͲ െ ʹͶ  ʹͶ 
ൌ Ͳ 

 
ݔ   

 

ŽĨ�Ă�ƚŽƚĂů�ƉŽƐƐŝďůĞ�ϱ�ĨĂĐƚŽƌƐ͕�ǁĞ͛ǀĞ�ĨŽƵŶĚ�ͷ ʹ we can stop! 
 
 

3. Factor ݂ሺݔሻ. 
�݂ሺݔሻ ൌ ହݔ  ݔସ െ ͷݔଷ െ ͵Ͳݔଶ  Ͷݔ  ʹͶ 
ൌ ሺݔ  ͳሻሺݔ െ ͳሻሺݔ  ʹሻሺݔ െ ʹሻሺݔ  ሻ 
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4. Factor ͵ݕଷ  ͳ͵ݕଶ െ ͳ fully. 

 
The possible options for the constant term of the binomial are േͳǡേʹǡേͶǡ ǡ േͺǡേͳ and there are ͵ 
possibilities. 
 

ݕ  ͳ 
 

͵ሺെͳሻଷ  ͳ͵ሺെͳሻଶ െ ͳ 
ൌ െ͵  ͳ͵ െ ͳ 
ൌ െ 

ݔ െ ͳ 
 

͵ሺͳሻଷ  ͳ͵ሺͳሻଶ െ ͳ 
ൌ ͵  ͳ͵ െ ͳ 
ൌ Ͳ 

 
From here, you can keep checking factors, or divide out the factor you know to have a quadratic remaining.  
Just one more idea ... expecially since we know that one of them will not have a leading coefficient of ͳǤ 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5. Determine the value(s) of ݇ so that the binomial is a factor of the polynomial. 

a. ܲሺݔሻ ൌ ଷݔ  ͷݔଶ  ݔ݇   
ݔ  ʹ 

b. ܲሺݔሻ ൌ ଷݔ݇ െ ͳͲݔଶ  ݔʹ  ͵ 
ݔ െ ͵ 

ܲሺെʹሻ ൌ ሺെʹሻଷ  ͷሺെʹሻଶ  ݇ሺെʹሻ   ൌ Ͳ 
 

െͺ  ͷሺͶሻ െ ʹ݇   ൌ Ͳ 
െͺ  ʹͲ െ ʹ݇   ൌ Ͳ 

ͳͺ െ ʹ݇ ൌ Ͳ 
ͳͺ ൌ ʹ݇ 
ͻ ൌ ݇ 

ܲሺ͵ሻ ൌ ݇ሺ͵ሻଷ െ ͳͲሺ͵ሻଶ  ʹሺ͵ሻ  ͵ ൌ Ͳ 
 

ʹ݇ െ ͳͲሺͻሻ    ͵ ൌ Ͳ 
ʹ݇ െ ͻͲ    ͵ ൌ Ͳ 

ʹ݇ െ ͺͳ ൌ Ͳ 
ʹ݇ ൌ ͺͳ 

݇ ൌ ͵ 
 
 
 
 
 
 
 
 
 

1 3 13 0 16
393 1342 16 12 171322 162 16

1 3 16 16 1 4 16 3 48
1 4 16

2 1 1322 122 42 16

N 1 32112 47 412 47

12 1712 471321 47
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6. The product of four integers is ݔସ  ݔଷ  ݔଶ െ ͳͷݔ, where ݔ is one of the integers.  What are the 
possible expressions for the other three integers? 

ସݔ  ݔଷ  ݔଶ െ ͳͷݔ ൌ ଷݔሺݔ  ݔଶ  ݔ െ ͳͷሻ 
So the possible solutions or ݔ െ intercepts are േͳǡേ͵ǡേͷǡേͳͷ and there are ͵ possibilities. 
 

ݔ  ͳ 
 
ሺെͳሻଷ  ሺെͳሻଶ  ሺെͳሻ െ ͳͷ 

ൌ െͳ   െ  െ ͳͷ 
ൌ െͳ 

the algebra is simple, but it 
ĚŽĞƐŶ͛ƚ�ĞůŝŵŝŶĂƚĞ�ĂŶǇ�ĨĂĐƚŽƌƐ�ƚŽ�

use േͳ first. 

ݔ െ ͳ 
 

ሺͳሻଷ  ሺͳሻଶ  ሺͳሻ െ ͳͷ 
ൌ ͳ     െ ͳͷ 
ൌ Ͳ 

ݔ  ͵ 
 
ሺെ͵ሻଷ  ሺെ͵ሻଶ  ሺെ͵ሻ െ ͳͷ 

ൌ െʹ  ሺͻሻ െ ʹͳ െ ͳͷ 
ൌ Ͳ 

 

So far the product is ͵ ൈ െͳ ൌ
െ͵ so the other factor must be 
ݔ  ͷ ͘͘͘�ďƵƚ�/͛ŵ�Ɛƚŝůů�ŐŽŝŶŐ�ƚŽ�

check! 

ݔ  ͷ 
 
ሺെͷሻଷ  ሺെͷሻଶ  ሺെͷሻ െ ͳͷ 
ൌ െͳʹͷ  ሺʹͷሻ െ ͵ͷ െ ͳͷ 
ൌ Ͳ 

 
ସݔ  ݔଷ  ݔଶ െ ͳͷݔ ൌ ଷݔሺݔ  ݔଶ  ݔ െ ͳͷሻ 

ൌ ݔሺݔ െ ͳሻሺݔ  ͵ሻሺݔ  ͷሻ 


