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Express the following in simplest a+bi form 

1.       2.  
 
 
 
 
 
 
 

 

  

  3. Kenzie believes that for , the expression  is equivalent to .  Is she 

correct?  Justify your response algebraically.  

 
 
 
 
 
 
 
 
 
 
 

4. For n and , is the expression  equivalent to ?  Justify your 

answer. 
 
 
 
 
 
 
 
 



5. A study of the annual population of the red-winged blackbird in Ft. Mill, South Carolina, 
shows the population, , can be represented by the function , where the t 
represents the number of years since the study began.  In terms of the monthly rate of growth, the 
population of red-winged blackbirds can be best approximated by the function 
1)   3)  

2)   4)  
 
 
 

  6. Mia has a student loan that is in deferment, meaning that she does not need to make payments 
right now.  The balance of her loan account during her deferment can be represented by the 
function , where x is the number of years since the deferment began.  If the 
bank decides to calculate her balance showing a monthly growth rate, an approximately 
equivalent function would be 
1)  3)  
2) 

 
4) 

 
 

 
7. A population of bunnies decreases by 12% every year.  If initially there are 3000 bunnies, 
which recursive sequence can be used to determine the population on year n? 

 

1)  1

1

3000

.12n n

b

b b 




    3)  1

1

3000

12n n

b

b b 


 

  

2)  1

1

3000

.88n n

b

b b 




   4)  1

1

3000

1.12n n

b

b b 




 

 
 

8. Daniela invested $2000 in a stock that increases by 1.6% each week. Which of the following 
recursive sequences represents the value of her stock after n weeks? 

1) 0

1

2000

1.6n n

a

a a 



 
   3) 0

1

2000

1.6n n

a

a a 




 

2) 0

1

2000

1.016n n

a

a a 



 
   4) 0

1

2000

1.016n n

a

a a 




 

 
 
 
 
 
 



9. If 
24

tan
7

   and  is in Quadrant III, find: 

a)    b)    c)  
 
 
 
 
 
 
 
 
d)      e)    f)  
 
 
 
 
 
 
 

10. Angle  is in standard position and (4, 7) is a point on the terminal side of .  Find:  

a) cos    b) sin    c) tan  
 
 
 
 
 
 
 
 
 
d) sec    e) csc    f) cot  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



cos sin tan

sec csc cot



Graph one full cycle of the following waves 

11. 5sin 2 1y x        12. 2cos 3
3

y x


    

 
 
 

  13. The solutions to the equation  are 

1)  
2)  
3)  
4)  

 

 
 
 
 

 
 

  14. Which equation has roots of  and ? 
1) 

 

3) 
 

2) 
 

4) 
 

 

 
 
 
 
 
 
 
 
 



  15. Joseph was curious to determine if scent improves memory.  A test was created where better 
memory is indicated by higher test scores.  A controlled experiment was performed where one 
group was given the test on scented paper and the other group was given the test on unscented 
paper.  The summary statistics from the experiment are given below. 
 

 Scented 
Paper 

Unscented 
Paper 

 23 18 
sx 2.898 2.408 

 
Calculate the difference in means in the experimental test grades (scented -unscented).  A 
simulation was conducted in which the subjects' scores were rerandomized into two groups 1000 
times.  The differences of the group means were calculated each time.  The results are shown 
below. 
 

 
 
Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth.  Is the difference in means in Joseph's experiment 
statistically significant based on the simulation?  Explain.  

 



16.  

 
 
 
   

 



Factor the following expressions 
17. 3 22 3 4 6y x x x       18. 3 24 12 9 27y x x x     
 
 
 
 
 
 
 
Solve the following equations algebraically for all values of x 

19.     20.  
  
 
 
 
 
 
 
 
 
 

21.    22.  
2 1

1 1

x

x x x
 

 
 

 
 
 
 
 
 
 
 
 

  23.     24.  

 

 
 
 
 
 
 
 



  25. Carla wants to start a college fund for her daughter Lila.  She puts $63,000 into an account 
that grows at a rate of 2.55% per year, compounded monthly.  Write a function, , that 
represents the amount of money in the account t years after the account is opened, given that no 
more money is deposited into or withdrawn from the account.  Calculate algebraically the 
number of years it will take for the account to reach $100,000, to the nearest hundredth of a 
year.  

 
 
 
 
 
 
 
 
 

 
 
  26. When observed by researchers under a microscope, a smartphone screen contained 

approximately 11,000 bacteria per square inch.  Bacteria, under normal conditions, double in 
population every 20 minutes. 
a) Assuming an initial value of 11,000 bacteria, write a function, , that can be used to model 
the population of bacteria, p, on a smartphone screen, where t represents the time in minutes after 
it is first observed under a microscope. 
b) Using  from part a, determine algebraically, to the nearest hundredth of a minute, the 
amount of time it would take for a smartphone screen that was not touched or cleaned to have a 
population of 1,000,000 bacteria per square inch.  

 
 
 

 


