
                                  Math 110 Final Exam 
                                              May 5, 2017      
                             Problem(s)    Score            Total 
Time:   2 hour and 30 minutes 
Instructions:   Show all work for full credit. 
No outside materials or calculators allowed. 
Extra Space:   Use the backs of each sheet  
for extra space.  Clearly label when doing so. 
 
Name:       
 
ID #:       
 
Instructor/Section:       
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NJIT Academic Integrity Code.” 
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       Area ൌ ඥsሺs െ aሻሺs െ bሻሺs െ cሻ,  where s ൌ 

ୟାୠାୡ

ଶ
 

       Area ൌ ଵ

ଶ
ab sin C 

 
 
 
Show all your work. Simplify and reduce all answers as much as possible. Rationalize all denominators. 
 

  
 

 

  
 

 

  
 

 

 
 

  

  
 

 

  
 

 

   

   



1. (12 pts) Find the exact value of the following, or state that it is undefined.                    

a) cos ቀെ ଻గ

ସ
ቁ     

 
                   b)  sin ቂsinିଵ ቀଵ

ହ
ቁቃ ൅ logଶ √8        

     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c) sinሺ1020°ሻ                              d) tanሾcosିଵሺݔሻሿ, give your answer in terms of x  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
2. (4 pts) Suppose that a pulley with a radius of 10 inches is rotating such that a point on the rim of the pulley is  
     moving at a velocity of 2 feet/minute. Find how many revolutions per minute this point is making.  
 
 
 
 
 
 
 
 
 
 
 
 
 



3. Sketch the graph of the equation on the given set of axes below by making a table of values or using 
   transformations.  Identify and label any asymptote(s).  
      a) (4 pts)  ݕ ൌ െlogଶሺݔ ൅ 2ሻ 
 
 
 

                                                                                            
 
 
 
      b) (4 pts)  ݕ ൌ 2ି௫ െ 1                                                                                                        
 
 
 

                                                                                          
 
 
 



4. (5 pts) Write a partial fraction decomposition for the rational expression:  
ଷ௫మାସ௫ାସ

௫యିସ௫
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. a) (5 pts) Find the point(s) where the curve ݕଶ ൌ െ2ݔ intersects the circle ݔଶ ൅ ଶݕ ൌ 3.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    b) (3 pts) Convert the polar equation: r ൌ 3 cosଶሺߠሻ ൅ 3 sinଶሺߠሻ into a rectangular equation. 
 
 
 
 
 
 
 
 
 



6. a) (6 pts) First convert the equation 4ሺݔ ൅ 1ሻଶ൅ሺݕ	 െ 2ሻଶ ൌ 16 into its standard form. Then graph the 
        equation on the set of axes below. Be sure to find and label the center and the vertices on the graph. 
 
                                                                                              
                                                                                        
 
 
 
 

                                                                                         
 
 
 
     b) (4 pts) Graph one period of the equation below on the set of axes by finding the amplitude, period and the  
         quarter points. Be sure to label the 5 key points on the graph.           

ݕ             ൌ െ4 sin ቀగ
ଶ
   ቁݔ

 
 
 

                                                                                     



7. (9 pts) Suppose 
5

4
cos  , with   in Quad. I, and

13

5
sin  , with   in Quad. IV, find:  

          a) sinሺ2ߚሻ                                                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        b) cos ቀఈ
ଶ
ቁ                  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       c)   sin  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8. a) (5 pts) If  ܣ ൌ ቂ1 2
3 െ1

ቃ  and  ܤ ൌ ቂെ2 1
3 5

ቃ , solve the matrix equation for the unknown matrix X: 

            
ܤ4            ൅ ܺ ൌ ܣܤ െ  ܣ3
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  b) (6 pts) A system of linear equations is given below in the form of a matrix equation alongside the associated  
      augmented matrix. Solve the system of equations using any method discussed in class. 
 

        ൥
1 െ3 2
2 4 െ3
3 െ2 5

൩ . ቈ
ݔ
ݕ
ݖ
቉ ൌ ൥

9
െ9
12
൩  which has the augmented matrix  ൥

1 െ3 2
2 4 െ3
3 െ2 5

อ
9
െ9
12
൩ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



9. (6 pts) Solve the following equation for all solutions in the domain. 
     a) logሺݔ െ 1ሻ ൅ logሺݔ ൅ 2ሻ ൌ 1                       b) 2 sinሺݔሻ cosሺݔሻ ൌ sinሺݔሻ, for all x in ሾ૙, ૛࣊ሻ                                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. (5 pts) Sketch the graph of the polar curve: r ൌ 3 cosሺ2θሻ on either of the axes given below.  
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                
 



11. (3 pts each) The total net profit for a certain company throughout the year can be modeled by the function: 

    ܲሺݐሻ ൌ 10,000 ൅ 20,000 cos ቂగ
଺
ݐ െ ଵଵగ

଺
ቃ, where ܲሺݐሻ is the total profit in dollars generated during month,  

    with ݐ ൌ 0 corresponding to January through ݐ ൌ 11 corresponding to December. 
       a) Find the total net profit for the month of February. 
 
 
 
 
 
 
 
 
 
       b) Determine the maximum net profit that this company could generate in any month. 
 
 
 
 
 
 
 
 
 
 
 
      c) During which month(s) is this maximum net profit attained?    
 
 
 
 
 
 
 
 
 
 
 
      d) During which month(s) does the net profit exactly equals $0?    
 
 
 
 
 
 
 
 
 
 
 
 
 



12. (5 pts) Suppose a triangle ABC  has a side lengths of ܽ ൌ 5 and ܾ ൌ 8 while ∠ܥ ൌ 60°. Use this  
     information to solve for the length of side c and the area of the triangle.  
 
 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13. a) (3 pts) Given the function ݂ሺݔሻ ൌ ଶݔ െ  :evaluate and simplify the quantity ,ݔ
௙ሺ௫ା௛ሻି௙ሺ௫ሻ

௛
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    b) (2 pts) Given ݂ሺݔሻ ൌ ݔ
మ
య൫√ݔ൯, find ݂ሺ27ሻ. 

 
 
 
 
 
 
 
 
 
 


