
MATH 180 FINAL REVIEW  

For Problems # 1 – 8, find the limit if it exists: 

1. lim
௫→ଷ

√௫ା଺

௫ାଶ
 

 a. 
ଵ

ଶ
  b. −√3   c. 

ଽ

ହ
  d. 

ଷ

ହ
 

 

2. lim
௫→ଶ

௫మାଶ௫ି଼

௫మି௫ିଶ
 

 a. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡  b. 
ଵ

ଶ
  c. 2  d. ∞ 

 

3. lim
௫→ ଼శ

|௫ି଼|

௫ି଼
 

 a. −1  b. 1  c. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡  d. ∞ 

 

4. lim
௫→ ସష

√௫ିଶ

௫ିସ
 

 a. 
ଵ

ସ
  b. 1  c. 

ଵ

଺
  d. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 

 

5. lim
௫→଴

ௌ௜௡ ଶ௫

ௌ௜௡ ௫
 

 a. 1  b. 2  c. 0  d. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 

 

6. lim
ఏ→଴

஼௢௦ఏ்௔௡ఏ

ఏ
 

 a. 0  b. ∞  c. 1  d. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 

 

7. lim
௫→ ିஶ

௫

√௫మାଵ
 

 a. 1  b. ∞  c. −∞  d. −1 

 



8. lim
௡→ ஶ

௡యିସ

௡మାଵ
 

 a. -4  b. 1  c. -1  d. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 

 

9. Find any x values where 𝑓(𝑥) is not continuous.    𝑓(𝑥) =  
௫ାଶ

௫మିଶ௫ି଼
  

 a. 4  b. -4,  2  c. -2,  4  d. -4,  -2,  2 

 

 

10. Find an equation of the line that is tangent to the graph of the function at the given point. 

 𝑓(𝑥) =  √𝑥 − 1         (5, 2) 

a.    𝑥 − 4𝑦 = 3 b.     4𝑥 − 𝑦 =  −3 c.     𝑥 − 4𝑦 = −3 d.     4𝑥 − 𝑦 = 18 

 

For Problems # 11 – 14, find the derivative (𝒇ᇱ(𝒙)) of the function and evaluate if requested. 

11.  𝑓(𝑥) = 𝑥 (2𝑥 − 5)ଷ 

 a. (2𝑥 − 5)ଶ(8𝑥 − 5)   b. 3𝑥(2𝑥 − 5)ଶ 

 c. 6𝑥(2𝑥 − 5)ଶ    d. 5(𝑥 − 1)(2𝑥 − 5)ଶ 

 

12. 𝑓(𝑥) =   
஼௢௦ ௫

஼௦௖ ௫
 

 a. 𝐶𝑜𝑠 2𝑥  b. 𝑆𝑖𝑛 2𝑥  c. 1  d. cosଶ௫ + sinଶ 𝑥  

 

13. 𝑓(𝑥) = tanଶ 𝑥         Evaluate at the point ቀగ

ସ
 , 1ቁ. 

 a. 2  b. 1  c. 4  d. 
ଵ

ଶ
 

 

14. 𝑓(𝑥) =   
௫

√௫మାଵ
        Evaluate at the point ቀ1,   

√ଶ

ଶ
ቁ 

 a. 
√ଶ

ଶ
  b. 

√ଶ

ସ
  c. 2√2  d. 

ଵ

ଶ
 

 



For Problems # 15 – 16, use implicit differentiation to find  
𝒅𝒚

𝒅𝒙
 . 

15. ඥ𝑥 𝑦 = 𝑥ଶ𝑦 + 1 

 a. 
ିଶ

√௫௬ିସ௫௬
 b. 

ସ௫ √௫௬ି௬

௫ିଶ௫మ√௫௬
 c. 

ସ௫௬

௫ିଶ௫మ
  d. 

ସ௫௬√௫௬ିଵ

ଵିଶ௫మ√௫௬
 

 

16. 4𝑥𝑦 + ln(𝑥ଶ𝑦) = 7 

 a. 
ିଶ௬(ଶ௫௬ିଵ)

௫(ସ௫௬ାଵ)
 b. 

ିସ௫௬మିଶ௬

ସ௫మ௬ା௫
 c. 

௫௬

ଶାସ௫௬
  d. 

ି଺௫௬మ

ସ௫మ௬ାଵ
 

 

For Problems # 17 – 19, differentiate. 

17. 𝑓(𝑥) = 𝑙𝑛√𝑥ଶ − 4 

 a. 
ଵ

௫మିସ
  b. 

௫

௫మିସ
  c. 

ଶ௫

√௫మିସ
  d. ଵ

ଶ (௫మିସ)
 

 

18. 𝑓(𝑥) = 𝑥 𝑒ଶ௫ 

 a. 𝑒ଶ௫(𝑥 + 1) b. 𝑒ଶ௫(𝑥 + 2) c. 2𝑥𝑒ଶ௫  d. 𝑒ଶ௫(2𝑥 + 1) 

 

19. 𝑓(𝑥) =  5ିସ௫ 

 a. −20(5ିସ௫ ) b. 
ିସ (ହషరೣ)

௟௡ହ
 c. 

ିସ௟௡ହ

଺ଶହೣ
  d. −4(𝑙𝑛5)5ସ௫  

 

20. An isosceles triangle has two sides of equal length s and an included angle 𝜃.  If the angle 𝜃 is 

increasing at a rate of ଵ
ଶ

 𝑟𝑎𝑑𝑖𝑎𝑛 𝑝𝑒𝑟 𝑚𝑖𝑛𝑢𝑡𝑒, find the rate of change of the Area of the triangle 

when 𝜃 =    
గ

଺
 .   Use the following formula for the Area of the triangle:  𝐴 =  

௦మ

ଶ
𝑠𝑖𝑛𝜃. 

 a. 
௦మ

଼
  b. 

√ଷ ௦మ

଼
  c. 

√ଷ ௦మ

ସ
  d. 

√ଷ ௦

଼
  

 

21. A spherical balloon is inflated with helium at a rate of 800 𝑚ଷ/𝑚𝑖𝑛 .  How fast is the radius of 
the balloon changing at the instant the radius is  60 c𝑚? 

 a. ଵ଴

ଷగ
 𝑐𝑚/𝑚𝑖𝑛 b. గ

ଵ଼
𝑐𝑚/𝑚𝑖𝑛 c. ଵ଴

ଽగ
𝑐𝑚/𝑚𝑖𝑛 d. ଵ

ଵ଼గ
 𝑐𝑚/𝑚𝑖𝑛 



In Problems # 22 – 23, find the indicated absolute extrema on the given interval. 

22. 𝑦 =  2𝑥ଷ − 6𝑥     [0, 3]       Absolute maximum 

 a. (3, 36)  b. (1, −4)  c. (3, 48)  d. (−1, 4) 

 

23. 𝑦 = 3 𝑐𝑜𝑠𝑥       [0, 2𝜋]   Absolute minimum 

 a. (2𝜋, 3)  b. (1, −3)  c. (0, 3) 𝑎𝑛𝑑 (2𝜋, 3) d. (𝜋, −3) 

 

In Problems # 24 – 25, find the intervals where the function is increasing or decreasing as indicated. 

24. 𝑓(𝑥) =  −3𝑥ଶ − 4𝑥 − 2       (𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔) 

 a. (−∞,
ଶ

ଷ
ቃ  b. ቂ

ଷ

ଶ
, ∞)  c. (−∞, − 

ଶ

ଷ
ቁ d. ቀ−

ଶ

ଷ
, ∞) 

 

25. 𝑓(𝑥) =    
௫

௫ିହ
 (𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔) 

 a. (−∞, ∞) b. (−∞, 5) c. (−∞, 5) , (5, ∞) d. (5, ∞) 

 

In Problems # 26 – 27, find the intervals where the function is concave up or concave down as 
indicated. 

26. 𝑓(𝑥) =  −3𝑥ସ − 𝑥 + 4      (𝐶𝑜𝑛𝑐𝑎𝑣𝑒 𝐷𝑜𝑤𝑛) 

 a. (−∞, 0) b. (−∞, ∞) c. (0, ∞)       d. (−∞, 0) , (0, ∞) 

 

27. 𝑓(𝑥) = 𝑥 + 2𝑐𝑜𝑠𝑥    [0, 2𝜋]       (𝐶𝑜𝑛𝑐𝑎𝑣𝑒 𝑈𝑝) 

 a. ቀ
଻గ

଺
,

ଵଵగ

଺
ቁ b. ቀ

గ

ଶ
,

ଷగ

ଶ
ቁ  c. (0, 𝜋)          d. (0,

గ

ଶ
ቁ , ቀ

ଷగ

ଶ
, 2𝜋) 

 

28. Find the Vertical Asymptote(s), if any, of the following function.    𝑔(𝑥) =    
଺௫

ଷ଺ି௫మ
 

 a. 𝑥 =  −6, 𝑥 = 6  b.      𝑦 = 0      c. 𝑥 = 0       d. 𝑦 = −6, 𝑦 = 6  

 

29. Which limit should be used to find the Horizontal Asymptote(s), if any, of the following function? 

ℎ(𝑥) =    
ହ௫మିଶ

௫మ
 

 a. lim
௫→ ஶ

ℎ(𝑥) b. lim
௫→ ିஶ

ℎ(𝑥) c. Neither a or b      d. Both a and b  



In Problems # 30 – 33, evaluate the indefinite integrals. 

30. ∫(√𝑥ଷర
+ 1) 𝑑𝑥  

 a. ସ

଻
 𝑥

ళ

ర + 𝑥 + 𝐶 b. ଷ

଻
 𝑥

ళ

య + 𝑥 + 𝐶 c. ଻

ସ
 𝑥

ళ

ర + 𝑥 + 𝐶 d. ଷ

ସ
𝑥

షభ

ర + 𝐶 

 

31. ∫
଺௫మ

(ସ௫యିଽ)య
   dx 

 a.     
(ସ௫యିଽ)ర

ଶ
  + 𝐶  b.     

ିଵ

ସ(ସ௫యିଽ)మ
   +𝐶 c.     

ିଵ

(ସ௫యିଽ)మ
   + 𝐶 d.     

ସ௫

(ସ௫యିଽ)మ
   +𝐶  

 

32. ∫
௘ೣି ௘షೣ

௘ೣା ௘షೣ
  dx 

 a.   𝑙𝑛|𝑒௫ + 𝑒ି௫| + 𝐶 b.    𝑙𝑛|𝑒௫ − 𝑒ି௫| + 𝐶 c.    
(௘ೣା௘షೣ )మ

ଶ
+ 𝐶 d.  𝑒௫ + 𝑒ି௫ + 𝐶 

 

33. ∫
ଶ௫ିହ

௫మାଶ௫ାଶ
  dx 

 a. 𝑙𝑛|𝑥ଶ + 2𝑥 + 2|  − 3𝑥 + 𝐶 b.     2arctan (𝑥 + 1) + 𝐶  

c. 
ଵ

௫ାଶ
  + 𝐶   d.     𝑙𝑛|𝑥ଶ + 2𝑥 + 2|  − 7arctan (𝑥 + 1) + 𝐶 

 

In Problems #34 – 38, evaluate the definite integrals. 

34. ∫
௫మାଶ௫ାଵ

௫ర

ଵ

ିଵ
  dx 

 a. −2  b. −4  c. −
଼

ଷ
  d. 0 

35. ∫ |2𝑥 − 5|
ହ

଴
 𝑑𝑥 

 a. 25  b. 
ଶହ

ଶ
  c. −25  d. −

ଶହ

ଶ
  

 

36. ∫ (2 + 𝑐𝑜𝑠𝑥)𝑑𝑥
గ

଴
 

 a. 2𝜋  b. 2𝜋 − 1  c. 2𝜋 + 1  d. 
గ

ଶ
 

 



37. ∫
௘షೣ

√ଵି௘షమೣ

௟௡

௟௡
  dx 

 a. ଷ

ଵ଺
 b.     arcsin(4) − 𝑎𝑟𝑐𝑠𝑖𝑛(2) c.     గ

ଷ
− arccos ቀ

ଵ

ସ
ቁ d.     గ

଺
− arcsin ቀ

ଵ

ସ
ቁ 

 

38. ∫
௖௢௦௫

ଵାୱ୧୬మ ௫ 

ഏ

మ
଴

  dx 

a.       గ
ସ

                 b. 0  c. −
𝜋
4

  d. 𝑙𝑛2  

 

Additional Problems: 

1. For what value of c is 𝑓(𝑥) = {
𝑥ଶ − 1, 𝑥 < 3

2𝑐𝑥, 𝑥 ≥ 3
  continuous at every x? 

2. If 𝑓(𝑥) =
௫మ

௫ିଷ
, find the following: 

a. The open intervals where f is increasing or decreasing. 
b. The open intervals where f is concave up or concave down. 
c. Relative extrema if they exist. 
d. Points of inflection if they exist. 
e. Vertical, horizontal, and slant asymptotes. 
 

3. Prove the statement using the precise definition of a limit (i.e. use a 𝛿, 𝜀 proof):  
lim
௫→ସ

(5𝑥 − 7) = 13 

 
4. A printer needs to make a poster that will have a total area of 200 square inches and will have 1 

inch margins on the sides, a 2 inch margin on the top and a 1.5 inch margin on the bottom as 
shown below. What dimensions will give the largest printed area? Round to the nearest tenth of 
an inch. 
 
 
.  

 

 

 

 

 

 

 



5. A sphere was measured and its radius was found to be 45 inches with a possible error of 0.01 
inches. What is the maximum possible error in the volume? 

6. Find the derivative of the function 𝑓(𝑥) = 2𝑥ଶ − 3𝑥 + 7 using the limit process. 
 

7. Consider the following graph of the function f. Find each limit, if it exists. If a limit does not exist, 
state that fact.  
 
a. lim

௫→ିଷ
𝑓(𝑥) = __________ 

 
b. lim

௫→଴
𝑓(𝑥) = __________ 

 
c. lim

௫→ିଶ
𝑓(𝑥) = __________ 

 
d. lim

௫→ିଵష
𝑓(𝑥) = __________ 

 
e. lim

௫→ିଵశ
𝑓(𝑥) = __________ 

 
f. lim

௫→ିଵ
𝑓(𝑥) = __________ 

 
 

8. Evaluate lim
௫→଴

|௫|

௫
 numerically by filling in the table below: 

x -3 -2 -1 0 1 2 3 
|𝑥|

𝑥
 

       

 

lim
௫→଴

|௫|

௫
 = __________ 

 
9. Use the Fundamental Theorem of Calculus to find the area of the region bounded by the graphs 

of the equations 𝑦 = 3௖௢௦௫𝑠𝑖𝑛𝑥, y = 0, x = 0, x = 𝜋. 
 

10. Find the equation of the tangent line to the graph of the function 𝑦 = sinh (1 − 𝑥ଶ) at the point 
(1, 0). 



ANSWER KEY 

 

1. d    15. b    29. d 

2. c    16. b    30. a 

3. b    17. b    31. b 

4. a    18. d    32. a 

5. b    19. c    33. d 

6. c    20. b    34. c 

7. d    21. d    35. b 

8. d    22. a    36. a  

9. c    23. d    37. d  

10. c    24. c    38. a  

11. a    25. c 

12. a    26. b 

13. c    27. b     

14. b    28. a     

 

 

Additional Problems: 

1. c = 4/3 

2. a.    Increasing: (−∞, 0) ∪ (6, ∞)   Decreasing: (0,3) ∪ (3,6) 
b. Concave up: (3, ∞)    Concave down: (−∞, 3) 
c. Relative maximum: (0,0)    Relative minimum: (6, 12) 
d. None 
e. Vertical asymptote: x=3    Horizontal asymptote: None    Slant asymptote: y=x+3 

3. Proof: Given ε>0. Choose δ= ε/5. 
If 0 < |𝑥 − 4| < 𝛿, then |5𝑥 − 7 − 13| = |5𝑥 − 20| = 5|𝑥 − 4| < 5𝛿 = 5 ∙

ఌ

ହ
= 𝜀. 

Thus, by definition of a limit, lim
௫→ସ

(5𝑥 − 7) = 13. 

4. Length: 18.7 inches    Width: 10.7 inches 
5. 81π in.3 

 

 

 



 

6. Proof:  

     

     
0

2 2

0

2 2 2

0

2

0

0

' lim

2 3 7 2 3 7
lim

2 4 2( ) 3 3 7 2 3 7
lim

4 2( ) 3
lim

lim 4 2 3

4 3

x

x

x

x

x

f x x f x
f x

x

x x x x x x

x

x x x x x x x x

x

x x x x

x
x x

x

 

 

 

 

 

  




        



          




    



   

 

 

 

7. a.  3     b.  3     c.  1     d.  1     e.  2     f.  DNE 
8.    

x -3 -2 -1 0 1 2 3 
|𝑥|

𝑥
 

-1 -1 -1  1 1 1 

 lim
௫→଴

|௫|

௫
 = DNE 

9. ଼

ଷ௟௡ଷ
 

10. y = 2x-2 


