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QUEENS COLLEGE 
DEPARTMENT OF MATHEMATICS 

  
MATH 115 DEPARTMENT FINAL EXAM – SPRING 2023 

Time Limit: 2 hours and 30 minutes 
 
Directions: Answer all questions in a neat and coherent way and show all work in the provided blue book. If no 
answer is given, the question will be marked wrong. Mysterious or unsupported answers will not receive credit. 
Any additional help is prohibited. If you are found cheating, you will be granted a zero and asked to leave.  
  
1. Given the points 𝑃(4, −4), 𝑄(2,6), and 𝑇(7,8): 

a. Find an equation of a line containing the points 𝑃 and 𝑄. 
b. Find an equation of a line parallel to 𝑃𝑄̅̅ ̅̅  that passes through point 𝑇. 
c. Find an equation of a line perpendicular to 𝑄𝑇̅̅ ̅̅  that passes through 𝑃. 
d. Find the midpoint of 𝑄𝑇̅̅ ̅̅ . 
e. What is the length of the line segment of 𝑃𝑇̅̅ ̅̅ ? 

 
 
2. Given 𝑓(𝑥) = 3𝑥 − 4, 𝑔(𝑥) = 2𝑥 − 5, find the following in simplest form: 

a. 𝑓(2 − ℎ) − 𝑓(2) 
b. 2𝑔(𝑥) + [𝑓(𝑥)]2 
c. 4𝑓(0) − 𝑔(1) 

 
 

3. Find the domain of each of the following functions and state the domain using either set building or 
interval notation. 

a.  𝑔(𝑥) =
2𝑥 − 1

𝑥2 + 𝑥 − 6
 

b.  𝑓(𝑥) = 3𝑥2 + 8𝑥 − 4 

c.  ℎ(𝑥) =
1

√𝑥 − 7
 

 
 

4. The AMC Fresh Meadows movie theater charges $5 for children’s tickets and $9 for adult tickets. How 
many tickets of each type were sold to the new Marvel Guardians of the Galaxy movie if 70 tickets 
were sold and the receipts totaled to $550? 

 
 
5. Simplify: 

a.  
−3𝑎𝑏2

(9𝑎2𝑏4)3
 

b.  
(2−1𝑥1𝑦−3)−2

4−1𝑥−3𝑦−5
 

c.  2√32𝑥2𝑦3 − 𝑥𝑦√98𝑦 

 
 
6. Simplify the following expressions. All answers should be expressed in simplest form. 

a.  
6𝑥2𝑦4

35𝑎2𝑏5
÷

12𝑥3𝑦3

7𝑎4𝑏5
 

b.  
2𝑥2 + 4𝑥

8𝑥2 − 40𝑥
∙

6𝑥3 − 30𝑥2

3𝑥2 + 6𝑥
 

c.  
𝑥2 + 4

4𝑥2 − 36
−

4

𝑥 + 3
 

d.  

3
𝑥

+
11
𝑥2 −

4
𝑥3

1 +
2
𝑥

−
8

𝑥2

 

 
 
 



 

 
7. Rationalize the denominators and simplify. 

5

√3 − 2
−

6

√3
 

 
 

8. Final all real solutions for each of the following equations: 

a. √𝑥 − 4
3

+ 7 = 5 
b. −𝑥2 + 3𝑥 + 5 = 0 

c. √10 − 3𝑥 + 𝑥 = 2 
d. 4(𝑥 − 2)2 − 36 = 0 
e. 2𝑥2 + 14𝑥 = −24 

 
 
9. Solve the following system of linear equations and state whether the system is independent, 

inconsistent, or dependent. 

{
2𝑥 − 5𝑦 = −16
3𝑥 + 2𝑦 = −5

 

 
 
10. Sketch and label the graph of 2𝑥 + 3𝑦 = −3 using its 𝑥 and 𝑦-intercepts. Be sure to label the axes, the 

graph, and the 𝑥- and 𝑦-intercepts. 
 
 
11. Given the parabola whose equation is 𝑦 = 𝑓(𝑥) = 3𝑥2 − 2𝑥, find each of the following: 

a. The coordinates of its 𝑥-intercept(s). 
b. The coordinates of its 𝑦-intercept. 
c. The coordinates of its vertex. 
d. An equation of its axis of symmetry. 

 
 
12. Find the quotient when  −10 − 33𝑥 + 3𝑥3 − 8𝑥2  is divided by  3𝑥 + 1.  
 
 
13. Factor each of the following polynomials completely: 

a. 𝑡2 + 3𝑡 − 18 
b. 6𝑥5 + 74𝑥4 + 24𝑥3 
c. 𝑥4 − 16 

 
 

14. Find the zeros of the polynomial 12𝑥 + 𝑥2 − 6𝑥3. 
 
   
 
  
 
 
Suggested point values for each question:  

• Questions 4, 6, and 8: 4 points each part. 

• Questions 1, 5, 10, 12, and 14: 3 points each part. 

• Questions 2, 7, 9, 11, and 13: 2 points each part. 

• Question 3: 1 point each part. 
 
 
 
This material is the property of Queens College and may not be reproduced in whole or in part, for sale or 
free distribution, without the written consent of Queens College, Flushing, New York 11367. 


