
Master Problem Set R1: 
1.  Consider the polynomial 𝑷 𝒙 = 𝒙𝟑 + 𝒙𝟐 − 𝟒𝒙 − 𝟒 
a) Show that -1 is a zero of this polynomial in at least two different ways: 
 
 
 
 
b) Since -1 is a zero, what is one of the factors of this polynomial? 
 
 
 
 
c) Find all of the factors of the polynomial (think about how you could factor this).  Your final answer 
should be in the form: 

(𝑥+      )(𝑥+       )(𝑥+      ) 
 
d) Based on the factors, find all of the zeros of the polynomial: 
 
 
 
 
 
 
2.  Consider the graph of a degree 5 polynomial shown below, with x-intercepts -4, -2, 1, 3 and 5.   
a)  Write a factored polynomial 𝑓(𝑥) that could represent the function based on its zeros. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



3.  If 𝑝 𝑥 =  𝑥! − 4𝑥! − 7𝑥 + 10 has a zero of -2.  Find all other zeros of the polynomial using synthetic 
division: 
 
 
 
 
 
 
 
4.  If 𝑓 𝑥 = 𝑥! + 12𝑥! + 29𝑥 + 18 and −1 is a zero, find all the solutions to the equation 
 𝑥! + 12𝑥! + 29𝑥 + 18 = 0 
 
 
 
 
 
 
 
 
 
 
 
5.  If 𝑓 𝑥 = 𝑥! − 5𝑥! − 41𝑥 + 45 and 𝑓 −5 = 0, then find all of the zeros algebraically:  Draw a rough 
sketch of the polynomial, showing the zeros! 
 
 
 
 
 
 
 
 
 
 
 
 
6.  If 𝑓 𝑥 = 3𝑥! − 26𝑥! + 33𝑥 + 14 and 𝑓 7 = 0, then find all the zeros of 𝑓(𝑥) algebraically.  Draw a 
rough sketch of the polynomial, showing the zeros! 
 
 
 
 
 
 
 
 
7.  If 𝑔 𝑥 = 2𝑥! + 3𝑥! − 3𝑥 − 2 and 𝑥 + 2 is a factor of 𝑓(𝑥), then find all of the zeros of 𝑔(𝑥)  
 
 
 
 
 
 



 
 
 
8.  If 𝑓 𝑥 = 3𝑥! − 𝑥! − 27𝑥 + 9 and 𝑥 + 3 is a factor of 𝑓(𝑥), then find all zeros of 𝑓(𝑥) 
 
 
 
 
 
 
 
 
 
 
9.  Find all zeros of the polynomial (hint: is it possible to factor this?) 

4𝑥! − 28𝑥! − 25𝑥 + 175 = 0 
 
 
 
 
 
 
 
 
 
10.  If 𝑓 𝑥 = 𝑥! − 3𝑥 + 𝑘 and 𝑥 + 3 is a factor of 𝑓(𝑥), find the value of k: 
 
 
 
 
 
 
 
 
 
11. Given 𝑓 𝑥 = 2𝑥! + 𝑘𝑥 + 6, and 𝑥 + 2 is a factor of f(x), then what is the value of k? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



12.  Fully factor the following polynomials: 
a) 𝑥! − 13𝑥! + 40 

 
 
 
 
 
 
 
 
 
 

b) 9𝑟! − 12𝑟! + 4𝑟! 
 
 
 
 
 
 
 
 
 
 
 

c) −4𝑥! + 3𝑥! + 16𝑥! − 12𝑥! 
 
 
 
 
 
 
 
 
 
 
 

d) 5𝑥! + 11𝑥 ! − 6 5𝑥! + 11𝑥 − 72 
 
 
 
 
 
 
 
 
 

e) 𝑥! − 5𝑥 ! − 8 𝑥! − 5𝑥 − 84 
 
 
 
 
 



 
 

f) 𝑥! − 𝑦! 
 
 
 
 
 
 
 
 
 
 

g) 2𝑥 + 3 ! − 3𝑥 + 1 ! 
 
 
 
 
 
 
 

13.  Factor the following fully: 
a) 2𝑥 − 3 4𝑥 + 5 − (4𝑥 + 5)(5𝑥 − 1) 

 
 
 
 
 
 
 
 

b) 𝑥! − 𝑥! + 5𝑥! − 5𝑥 + 4𝑥! − 4 
 
 
 
 
 
 
 

c) 2𝑦! − 19𝑦!𝑔! + 44𝑔! 
 
 
 
 
 
 

d) 10𝑐! + 11𝑐!𝑡! − 39𝑡^8 
 
 
 
 
 
 



13.  Fully factor the polynomials below: 
 
a)  𝑥! + 𝑥! + 2𝑥! + 2𝑥 − 3𝑥 − 3 
 
 
 
 
 
 
 
 
 
b)  2𝑥 + 3 ! + 6 2𝑥 + 3 + 8 
 
 
 
 
 
 
 
 
 
 
 
c)  𝑥 − 4 ! − 5 𝑥 − 4 − 14 
 
 
 
 
 
 
 
 
 
 
 
d)  𝑎 + 2 ! − 𝑏 + 2 ! 
 
 
 
 
 
 
 
 
 
e) 25 − (𝑥! − 6𝑥 + 9) 
 
 
 
 
 
 



f) (𝑎! + 10𝑎 + 25) − (𝑥! − 12𝑥 + 36) 
 
 
 
 
 
 
 
g) Find all real solutions to 𝑥! − 5𝑥! − 4𝑥 + 20 = 0. 
 
 
 
 
 
 
 
 
 
 
h) Find all real solutions to 𝑥! − 3𝑥! − 4𝑥 + 12 = 0. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Master Problem Set R2 
1.  Solve the following systems algebraically  
a) 
𝑦 = 5𝑥! − 5𝑥 + 3 
𝑦 = 2𝑥 + 9 
 
 
 

 
 
b) 
𝑦 = −𝑥! − 3𝑥 + 41 
𝑦 = −3𝑥 − 8 
 
 
 
 
 
 
 
 
 
c) 
𝑥 + 2 ! + 𝑦! = 40 
𝑥 − 𝑦 = 2 
 
 
 
 
 
 
d) 
𝑥! + 𝑦 − 1 ! = 97 
−𝑥 + 𝑦 = 6 
 
 
 
 
 
 
 
e) 
(𝑥 + 5)! + 𝑦! = 13 
𝑥 − 3𝑦 = −2 
 
 
 
 
 
 
 
 
 



2.  Solve the following systems graphically (round all decimals to nearest tenth): 
a) 
𝑦 = 3𝑥! + 6𝑥 − 6 
𝑦 = 2𝑥 + 1 
 
 
 
 
 
 
 
 
 
b) 
𝑦 = 𝑥! − 7𝑥 − 36 
3𝑥 + 𝑦 = 9 
 
 
 
 
 
 
 
c) 
𝑦 = 𝑥! − 5𝑥! + 6𝑥 − 1 
𝑦 = 2𝑥 − 4 
 
 
 
 
 
 
 
 
 
d) 
𝑦 = 𝑥 + 2!  
𝑦 = 𝑥 + 6 + 3 
 
 
 
 
 
 
 
e) 

𝑦 = 𝑥! −
13
2
𝑥! −

9
4
𝑥 

𝑦 = 2𝑥 + 5 
 
 
 
 



3.  Solve the following system algebraically: 
 
a) 
9𝑥 + 9𝑦 − 8𝑧 = 10 
3𝑥 + 4𝑦 − 3𝑧 = 9 
9𝑥 + 6𝑦 + 2𝑧 = 2 
 
 
 
 
 
 
b) 
−2𝑥 − 5𝑦 + 3𝑧 = 10 

𝑥 + 9𝑦 + 5𝑧 = −5 
4𝑥 − 𝑦 − 8𝑧 = 7 

 
 
c) 
8𝑥 + 2𝑦 + 9𝑧 = −6 
4𝑥 + 3𝑦 + 2𝑧 = −4 

−4𝑥 + 3𝑦 − 8𝑧 = −8 
 
 
 
 
 
 
 
 
d) 
7𝑥 + 4𝑦 + 9𝑧 = −5 
4𝑥 + 5𝑦 − 9𝑧 = −4 
4𝑥 + 6𝑦 − 9𝑧 = 6 
 
 
 
 
 
 
 
e) 
A candy store sells three different packages of candy: Packages of lollipops, gum, and chocolate.  
Sarai comes in and purchases 9 packages of lollipops, 3 packages of gum, and 4 packages of 
chocolate and her total is $58.  Benji purchases 9 packages of lollipops, 6 packages of gum, and 5 
packages of chocolate and spends $77.  Giselle buys three packages of lollipops, 5 packages of 
gum, and 2 packages of chocolate and her total is $45.  Find the total cost of each package of 
candy. 
 
 
 
 
 






