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For 1 – 2, write the partial fraction decomposition of the rational expression. 

1) 
ଽ௫ା଼

(௫ି)మ
      2) 

ଷଶିହ௫

௫(௫ିସ)మ
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3) Write the form of the partial fraction decomposition of the rational expression. 
௫ାଶ

(௫ି)(௫మା௫ାଷ)మ
 

 
 
 
 
 
For 4 – 5, solve the system by any method. 

4) ൜
𝑥ଶ + 𝑦ଶ = 113

𝑥 + 𝑦 = 15
     5)  ൜

𝑥𝑦 = 12

𝑥ଶ + 𝑦ଶ = 40
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ଶ
(𝑎ଵ + 𝑎)    𝑎ଵ𝑟ିଵ    భ

ଵି
 

 

𝑎ଵ + 𝑑(𝑛 − 1) or 𝑑𝑛 + 𝑎  భ(ଵି)

ଵି
    

ቀଵା
ೝ


ቁ


ିଵ൨

ೝ
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For 6 – 7, graph of the system of inequalities (use the provided graphs for your answers). 
 

6)   ൜
−8𝑥 + 3𝑦 ≤ −24

𝑥ଶ + 𝑦ଶ ≤ 36
     7)  ൜

𝑦 − 𝑥ଶ > 0

𝑥ଶ + 𝑦ଶ ≤ 49
    

 
 
 
 
 
 
 
 
 
 
 
 
8) Graph the constraints and use the objective function to maximize the function. 
 
Objective function: 𝑧 = 23𝑥 + 8𝑦 
Constraints: 0 ≤ 𝑥 ≤ 10 
          0 ≤ 𝑦 ≤ 5 
          3𝑥 + 2𝑦 ≥ 6 
 
 
 
 
 
 
 
 
 
 
9) Given the graph shown on the right, which shows the feasible region of a  
linear program problem.  If the objective function is 𝑧 = 3𝑥 + 4𝑦, then what  
is the maximum value? 
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10)  Write the equation of an ellipse in standard form that meets the requirements below:   
        foci:  (0, −2), (0, 2); y-intercepts:  -5 and 5. 
 
 
 
 
 
 
 
 
11)  Write the equation of a hyperbola in standard form that meets the requirements below:   
        foci:  (0, −4), (0, 4); vertices:  (0, −3), (0, 3). 
 
 
 
 
 
 
 
 
 
 
For #12 – 14, graph the conic and find the requested information.  If needed, round to 3 decimal places. 
12)  4𝑥ଶ + 8𝑥 + 9𝑦ଶ = 32  (Convert to standard form by completing the square) 
    
Center: 
 
Foci:   
 
 
 
 
 
 
 
 
13)  𝑥ଶ − 2𝑥 + 7𝑦 − 34 = 0  (Convert to standard form by completing the square) 
 
Vertex: 
 
Focus: 
 
Directrix: 
 
Length of  
Latus Rectum: 
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14)  
(௫ିଶ)మ

ଵ
−

(௬ାଶ)మ

ସ
= 1 

 
 
Center: 
 
Foci: 
 
 
 
 
 
 
For #15 – 20, match each graph to its equation.  No item will be used more than once.  Not all equations will be 
used. 
 
Graphs:   
 
15)      16)     17)  
 
 
 
 
 
 
 
 
 
 
18)     19)       20) 
 
 
 
 
 
 
 
 
 
 
 
Equations: 

A)  
(௬ିଶ)మ

ଽ
−

(௫ାଵ)మ

ଵ
= 1  B)  

(௫ାଵ)మ

ଶହ
−

(௬ିଶ)మ

ଽ
= 1  C)  (𝑦 + 1)ଶ = −4(𝑥 − 1)  

 

D)  
௫మ

ଵ
+

(௬ିଵ)మ

ଷ
= 1   E)  

௫మ

ଷ
+

(௬ାଵ)మ

ଵ
= 1   F)  (𝑥 − 2)ଶ = −4𝑦 

 
G)  (𝑥 − 3)ଶ + 𝑦ଶ = 25  H)  (𝑥 + 3)ଶ + 𝑦ଶ = 25 
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21)  Find 𝑎ଶ (the 20th term) for the arithmetic sequence:  11, 4, −3, −10, … 
 
 
 
 
 
 
 
 
 
22)  Find the sum of the first 20 terms of the arithmetic sequence:   -12, -6, 0, 6,… 
 
 
 
 
 
 
 
23)  Find 𝑎ଵଶ (the 12th term) for the geometric sequence:  𝑎ଵ = −5 𝑎𝑛𝑑 𝑟 = 2 
 
 
 
 
 

24)  Write a formula for the general term (the 𝑛௧ term) of the geometric sequence:  3, −
ଷ

ଶ
,

ଷ

ସ
, −

ଷ

଼
,

ଷ

ଵ
, … 

 
 
 
 
 
 
25)  Find the sum of the geometric sequence:  ∑ (−4)଼

ୀଵ   
 
 
 
 
 
 
 
26)  To save for retirement, you decide to deposit $2250 into an IRA at the end of each month for the next 35 
years, with an interest rate of 5% compounded monthly.  Find the value of the IRA after 35 years. Round to the 
nearest dollar.  
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For 27 – 28: Find the sum of the infinite geometric series, or state that it does not exist:   

27)  96 + 24 + 6 +
ଷ

ଶ
+ ⋯     28)  

ଵ

ଷ
− 1 + 3 − ⋯ 

 
 
 
 
 
 
 
 
29)  Express the decimal as a fraction in lowest terms, 0. 58തതതത 
 
 
 
 
 
 
30)  Write the equation of a parabola in standard form that meets the requirements below: 
        Focus at (−4, 5) and directrix at 𝑥 = −2. 
 
 
 
 
 
 
 
For 31 – 35 , verify the trig identity:   

31)  tan 𝑥(cot 𝑥 − cos 𝑥) = 1 − sin 𝑥   32)  
ୱ୧୬ (ఈାఉ)

ୡ୭ୱ ఈ ୡ୭ୱ ఉ
= tan 𝛼 + tan 𝛽   

 
 
 
 
 
 
 
 
 

33)  
ଵାୡ୭ୱ

ୱ୧୬ ଶ௫
= cot 𝑥      34) sin ቀ𝑥 +

గ

ଶ
ቁ = cos 𝑥 
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35) Verify the identity:  tanଶ 𝜃 + 4 = secଶ 𝜃 + 3 
 
 
 
 
 
 
 
 
 
 
For 36 – 37: Find the exact value by using a sum or difference identity. 

36)  tan
గ

ଵଶ
       37)  cos

ଵଵగ

ଵଶ
 

 
 
 
 
 
 
 
 
 
 
38)  Use the figure to find the exact value of sin 2𝜃, cos 2𝜃, tan 2𝜃. 
 

 
 
 
 
 
 
39)  Use the given information to find the exact value of sin 2𝜃, cos 2𝜃, tan 2𝜃. 

sin 𝜃 =
ସ

ହ
, 𝜃 lies in quadrant I 
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For 40 – 41, find all solutions of the following equations. 
40)  2 sin 𝑥 − √3 = 0      41)  tan 𝑥 sec 𝑥 = −2 tan 𝑥  
 
 
 
 
 
 
 
 
 
 
For 42 – 45, solve the equation on the interval [𝟎, 𝟐𝝅). 

42)  cos 2𝑥 =
√ଷ

ଶ
      43) cosଶ 𝑥 + 2 cos 𝑥 + 1 = 0 

 
 
 
 
 
 
 
 

44)  cos 𝑥 +2 cos 𝑥 sin 𝑥 = 0     45)  cos ቀ𝑥 +
గ

ଷ
ቁ + cos ቀ𝑥 −

గ

ଷ
ቁ = 1 

 
 
 
 
 
 
 
 
46) Evaluate the given binomial coefficient:  ൫ଵ

ହ
൯ 

 
 
 
47)  Use the Binomial Theorem to expand the binomial and express the result in simplified terms: (2𝑥 − 1)ହ 
 
 
 
 
 
 
 
 
 
48)  Find the 8th term in the following binomial expansion: (𝑥 − 3𝑦)ଵଵ 
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Final Review Key: 

1)  
ଽ

௫ି
+

ଶ

(௫ି)మ
 2)  

ଶ

௫
+

ିଶ

௫ିସ
+

ଷ

(௫ିସ)మ
  3)



௫ି
+

௫ା

௫మା௫ାଷ
+

௫ାா

(௫మା௫ାଷ)మ
  4)  {(8,7) , (7,8)} 

 
5)  {(2,6), (−2, −6), (6,2), (−6, −2)}  
 
6)      7)     8)  Max value:  270 
 
 
 
 
 
 
 
 
 
 
 

9)  38   10)  
௫మ

ଶଵ
+

௬మ

ଶହ
= 1 11) 

௬మ

ଽ
−

௫మ


= 1  

 
12)  C: (-1, 0)    13) V: (1, 5) F: (1,3.25)      14) C: (2, -2);  
     F: (−3.236,0), (1.236,0)               D: 𝑦 = 6.75 Length of LR: 7      F: (−2.472, −2); (6.472, −2) 
 
 
 
 
 
 
 
 
 
 
 
15) D  16) B   17) A    18) F      19) C     20) H 21)  𝑎 = 18 − 7𝑛; 𝑎ଶ = −122 
 

22) 900 23) -10,240 24)𝑎 = 3 ቀ−
ଵ

ଶ
ቁ

ିଵ

    25) 52,428     26) $2,556,208 

 

27) 128 28) DNE 29) 
ହ଼

ଽଽ
   30) (𝑦 − 5)ଶ = −4(𝑥 + 3)  31 – 35) Possible solutions on the next page 

 

36) −2 − √3   37) 
ି√ଶି√

ସ
   38) 

ଵଶ

ଵଽ
; −

ଵଵଽ

ଵଽ
; −

ଵଶ

ଵଵଽ
    39) 

ଶସ

ଶହ
; −



ଶହ
; −

ଶସ


   40) 𝑥 =

గ

ଷ
+ 2𝜋𝑛 or 𝑥 =

ଶగ

ଷ
+ 2𝜋𝑛   

 

41) 𝑥 =
ଶగ

ଷ
+ 2𝜋𝑛 or 𝑥 =

ସగ

ଷ
+ 2𝜋𝑛 or 𝑥 = 𝜋𝑛  42) 

గ

ଵଶ
,

ଵଵగ

ଵଶ
,

ଵଷగ

ଵଶ
,

ଶଷగ

ଵଶ
  43) 𝜋 

 

44) 
గ

ଶ
,

గ


,

ଷగ

ଶ
,

ଵଵగ


 45) 0     46) 252 47) 32𝑥ହ − 80𝑥ସ + 80𝑥ଷ − 40𝑥ଶ + 10𝑥 − 1 

 
48) −721710𝑥ସ𝑦 
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Solutions for 31 – 35: 
 

31)  tan 𝑥 (cot 𝑥 − cos 𝑥) = 1 − sin 𝑥  32)  
ୱ୧୬ (ఈାఉ)

ୡ୭ୱ ఈ ୡ୭ୱ ఉ
= tan 𝛼 + tan 𝛽   

 
 
 
 
 
 
 
 
 

33)  
ଵାୡ୭ୱ

ୱ୧୬ ଶ
= cot 𝑥      34) sin ቀ𝑥 +

గ

ଶ
ቁ = cos 𝑥 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
35)  Verify the identity:  tanଶ 𝜃 + 4 = secଶ 𝜃 + 3 


