
Math 180 Final Review (Updated Fall 2025) 

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

1. lim
𝑥→3

√𝑥+6

𝑥+2

a. 
1

2
 b. −√3 c. 

9

5
 d. 

3

5
 

2. lim
𝑥→2

𝑥2+2𝑥−8

𝑥2−𝑥−2

a. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 b. 
1

2
 c. 2 d. ∞ 

3. lim
𝑥→8+

|𝑥−8|

𝑥−8

a. −1 b. 1 c. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 d. ∞ 

4. lim
𝑥→4−

√𝑥−2

𝑥−4

a. 
1

4
 b. 1 c. 

1

6
 d. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 

5. lim
𝑥→0

sin 2𝑥

sin 𝑥

a. 1 b. 2 c. 0 d. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 

6. lim
𝜃→0

cos 𝜃 tan 𝜃

𝜃

a. 0 b. ∞ c. 1 d. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 

7. lim
𝑥→−∞

𝑥

√𝑥2+1

a. 1 b. ∞ c. −∞ d. −1 

8. lim
𝑛→∞

𝑛3−4

𝑛2+1
 

a. −4 b. 1 c. −1 d. 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 



9. Find any 𝑥 values where 𝑓(𝑥) is not continuous. 𝑓(𝑥) =
𝑥+2

𝑥2−2𝑥−8
 

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 (𝒇′(𝒙)) of the function and evaluate if requested. 

11. 𝑓(𝑥) = 𝑥(2𝑥 − 5)3 

a. (2𝑥 − 5)2(8𝑥 − 5) 

b. 3𝑥(2𝑥 − 5)2 

c. 6𝑥(2𝑥 − 5)2 

d. 5(𝑥 − 1)(2𝑥 − 5)2 

12. 𝑓(𝑥) =
cos 𝑥

csc 𝑥

a. cos 2𝑥 

b. sin 2𝑥 

c. 1 

d. cos2 𝑥 + sin2 𝑥 

13. 𝑓(𝑥) = tan2 𝑥  Evaluate at the point (
𝜋

4
 , 1). 

a. 2 b. 1 c. 4 d. 
1

2
 

14. 𝑓(𝑥) =
𝑥

√𝑥2+1
  Evaluate at the point (1 ,

√2

2
). 

a. 
√2

2
 b. 

√2

4
 c. 2√2 d. 

1

2
 

  



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

𝒅𝒙
 . 

15. √𝑥𝑦 = 𝑥2𝑦 + 1 

a. 
−2

√𝑥𝑦−4𝑥𝑦
 b. 

4𝑥√𝑥𝑦−𝑦

𝑥−2𝑥2√𝑥𝑦
 c. 

4𝑥𝑦

𝑥−2𝑥2 d. 
4𝑥𝑦√𝑥𝑦−1

1−2𝑥2√𝑥𝑦
 

16. 4𝑥𝑦 + ln(𝑥2𝑦) = 7 

a. 
−2𝑦(2𝑥𝑦−1)

𝑥(4𝑥𝑦+1)
 b. 

−4𝑥𝑦2−2𝑦

4𝑥2𝑦+𝑥
 c. 

𝑥𝑦

2+4𝑥𝑦
 d. 

−6𝑥𝑦2

4𝑥2𝑦+1
 

For Problems #17 – 19, differentiate. 

17. 𝑓(𝑥) = ln √𝑥2 − 4 

a. 
1

𝑥2−4
 b. 

𝑥

𝑥2−4
 c. 

2𝑥

√𝑥2−4
 d. 

1

2(𝑥2−4)
 

18. 𝑓(𝑥) = 𝑥𝑒2𝑥 

a. 𝑒2𝑥(𝑥 + 1) b. 𝑒2𝑥(𝑥 + 2) c. 2𝑥𝑒2𝑥 d. 𝑒2𝑥(2𝑥 + 1) 

19. 𝑓(𝑥) = 5−4𝑥 

a. −20(5−4𝑥) b. 
−4(5−4𝑥)

ln 5
 c. 

−4 ln 5

625𝑥  d. −4(ln 5)54𝑥 

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 
1

2
 radian per minute, find the rate of change of the area of the 

triangle when 𝜃 =
𝜋

6
. Use the following formula for the area of the triangle: 𝐴 =

𝑠2

2
sin 𝜃. 

a. 
𝑠2

8
 b. 

√3𝑠2

8
 c. 

√3𝑠2

4
 d. 

√3𝑠

8
 

21. A spherical balloon is inflated with helium at a rate of 800 𝑐𝑚3/𝑚𝑖𝑛. How fast is the radius of 

the balloon changing at the instant the radius is 60 𝑐𝑚? 

a. 
10

3𝜋
𝑐𝑚/𝑚𝑖𝑛 b. 

𝜋

18
𝑐𝑚/𝑚𝑖𝑛 c. 

10

9𝜋
𝑐𝑚/𝑚𝑖𝑛 d. 

1

18𝜋
𝑐𝑚/𝑚𝑖𝑛 



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

22. 𝑦 = 2𝑥3 − 6𝑥  [0 , 3]   Absolute maximum 

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

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

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

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

24. 𝑓(𝑥) = −3𝑥2 − 4𝑥 − 2  (Increasing) 

a. (−∞ ,
2

3
] b. [

3

2
 , ∞) c. (−∞ , −

2

3
)  d. (−

2

3
 , ∞) 

25. 𝑓(𝑥) =
𝑥

𝑥−5
   (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) = −3𝑥4 − 𝑥 + 4  (Concave Down) 

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

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

a. (
7𝜋

6
 ,

11𝜋

6
) b. (

𝜋

2
 ,

3𝜋

2
) c. (0 , 𝜋) d. (0 ,

𝜋

2
) ⋃ (

3𝜋

2
, 2𝜋) 

28. Find the vertical asymptotes(s), if any, of the following function.  𝑔(𝑥) =
6𝑥

36−𝑥2 

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

 



29. Which limit should be used to find the horizontal asymptote(s), if any, of the following 

function? ℎ(𝑥) =
5𝑥2−2

𝑥2  

a. lim
𝑥→∞

ℎ(𝑥) b. lim
𝑥→−∞

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

In Problems #30 – 31, use the 1st Derivative Test to determine if the function has a relative 
minimum or maximum at the given point. 

30. Given 𝑓(𝑥) = 𝑥4 + 𝑥3 + 𝑥 has a relative min/max at 𝑥 = −1 

a. 𝑓′(𝑥) is pos on the interval (−∞ , −1) 

𝑓′(𝑥) is neg on the interval (−1 , ∞) 

Thus, relative minimum at 𝑥 = −1. 

b. 𝑓′(𝑥) is pos on the interval (−∞ , −1) 

𝑓′(𝑥) is neg on the interval (−1 , ∞) 

Thus, relative maximum at 𝑥 = −1. 

c. 𝑓′(𝑥) is neg on the interval (−∞ , −1) 

𝑓′(𝑥) is pos on the interval (−1 , ∞) 

Thus, relative minimum at 𝑥 = −1. 

d. 𝑓′(𝑥) is neg on the interval (−∞ , −1) 

𝑓′(𝑥) is pos on the interval (−1 , ∞) 

Thus, relative maximum at 𝑥 = −1. 

 

31. Given 𝑓(𝑥) = −2𝑥3 − 3𝑥2 − 12 has a relative min/max at 𝑥 = 0 

a. 𝑓′(𝑥) is pos on the interval (−1 , 0) 

𝑓′(𝑥) is neg on the interval (0 , ∞) 

Thus, relative minimum at 𝑥 = 0. 

b. 𝑓′(𝑥) is pos on the interval (−1 , 0) 

𝑓′(𝑥) is neg on the interval (0 , ∞) 

Thus, relative maximum at 𝑥 = 0. 

c. 𝑓′(𝑥) is neg on the interval (−1 , 0) 

𝑓′(𝑥) is pos on the interval (0 , ∞) 

Thus, relative minimum at 𝑥 = 0. 

d. 𝑓′(𝑥) is neg on the interval (−1 , 0) 

𝑓′(𝑥) is pos on the interval (0 , ∞) 

Thus, relative maximum at 𝑥 = 0. 

In Problems # 34 – 37, evaluate the indefinite integrals. 

32. ∫(√𝑥34
+ 1)𝑑𝑥 

a. 
4

7
𝑥

7

4 + 𝑥 + 𝐶 b. 
3

7
𝑥

7

3 + 𝑥 + 𝐶 c. 
7

4
𝑥

7

4 + 𝑥 + 𝐶 d. 
3

4
𝑥

−1

4 + 𝐶 

33. ∫
6𝑥2

(4𝑥3−9)3 𝑑𝑥

a. 
(4𝑥3−9)

4

2
+ 𝐶 b. 

−1

4(4𝑥3−9)2 + 𝐶 c. 
−1

(4𝑥3−9)2 + 𝐶 d. 
4𝑥

(4𝑥3−9)2 + 𝐶 



34. ∫
𝑒𝑥−𝑒−𝑥

𝑒𝑥+𝑒−𝑥 𝑑𝑥 

a. ln|𝑒𝑥 + 𝑒−𝑥| + 𝐶 b. ln|𝑒𝑥 − 𝑒−𝑥| + 𝐶 c. 
(𝑒𝑥+𝑒−𝑥)2

2
+ 𝐶 d. 𝑒𝑥 + 𝑒−𝑥 + 𝐶 

35. ∫
2𝑥−5

𝑥2+2𝑥+2
𝑑𝑥 

a. ln|𝑥2 + 2𝑥 + 2| − 3𝑥 + 𝐶 

b. 2tan−1(𝑥 + 1) + 𝐶 

c. 
1

𝑥+2
+ 𝐶 

d. ln|𝑥2 + 2𝑥 + 2| − 7 tan−1(𝑥 + 1) + 𝐶 

In Problems #38 – 42, evaluate the definite integrals. 

36. ∫
𝑥2+2𝑥+1

𝑥4 𝑑𝑥
1

−1
 

a. −2 b. −4 c. −
8

3
 d. 0 

37. ∫ |2𝑥 − 5|𝑑𝑥
5

0
 

a. 25 b. 
25

2
 c. −25 d. −

25

2
 

38. ∫ (2 + cos 𝑥)𝑑𝑥
𝜋

0
 

a. 2𝜋 b. 2𝜋 − 1 c. 2𝜋 + 1 d. 
𝜋

2
 

39. ∫
𝑒−𝑥

√1−𝑒−2𝑥
𝑑𝑥

ln 4

ln 2
 

a. 
3

16
 b. sin−1 4 − sin−1 2 c. 

𝜋

3
− sin−1 1

4
 d. 

𝜋

6
−sin−1 1

4
 

40. ∫
cos 𝑥

1+sin2 𝑥
𝑑𝑥

𝜋

2
0

 

a. 
𝜋

4
 b. 0 c. −

𝜋

4
 d. ln 2 

  



Additional Problems 

1. For what value of 𝑐 is 𝑓(𝑥) = {
𝑥2 − 1, 𝑥 < 3

2𝑐𝑥, 𝑥 ≥ 3
 continuous at every 𝑥? 

2. If 𝑓(𝑥) =
𝑥2

𝑥−3
,  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 the 𝛿 , 𝜀 proof): 

lim
𝑥→4

(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) = 2𝑥2 − 3𝑥 + 7 using the limit process. 

  

2 inch margin 

1.5 inch margin 

1
 in

ch
 m

ar
gi

n
 

1
 in

ch
 m

ar
gi

n
 



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

exist, stat that fact. 

a. lim
𝑥→−3

𝑓(𝑥) =  ______ 

b.  lim
𝑥→0

𝑓(𝑥) =   ______ 

c. lim
𝑥→−2

𝑓(𝑥) =  ______ 

d. lim
𝑥→−1−

𝑓(𝑥) = ______ 

e. lim
𝑥→−1+

𝑓(𝑥) = ______ 

f. lim
𝑥→−1

𝑓(𝑥) =  ______ 

8. Evaluate lim
𝑥→0

|𝑥|

𝑥
 numerically by filling in the table below: 

𝑥 −3 −2 −1 0 1 2 3 

|𝑥|

𝑥
 

       

lim
𝑥→0

|𝑥|

𝑥
= _______ 

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

graphs of the equations 𝑦 = 3cos 𝑥 sin 𝑥,   𝑦 = 0, 𝑥 = 0, 𝑥 = 𝜋 

 

10. Find the Equation of the tangent line to the graph of the function 𝑦 = sinh(1 − 𝑥2) at the 

point (1 , 0). 

 

11. Find the derivative: 𝑓(𝑥) = ln (
(3𝑥+7)4

3𝑥2
ln(𝑥+1)

) 

 

  



 

Answer Key 

1. D 

2. C 

3. B 

4. A 

5. B 

6. C 

7. D 

8. D 

9. C 

10. C 

11. A 

12. A 

13. C 

14. B 

15. B 

16. B 

17. B 

18. D 

19. C 

20. B 

21. D 

22. A 

23. D 

24. C 

25. C 

26. B 

27. B 

28. A 

29. D 

30. C 

31. B 

32. A 

33. B 

34. A 

35. D 

36. C 

37. B 

38. A 

39. D 

40. A 

 

Additional Problem Answers 

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 ∙
𝜀

5
= 𝜀. 

Thus, if 0 < |𝑥 − 4| < 𝛿, then |5𝑥 − 7 − 13| < 𝜀. 

∴ By definition of a limit, lim
𝑥→4

(5𝑥 − 7) = 13 . ∎ 

4. Length: 18.7 𝑖𝑛𝑐ℎ𝑒𝑠 Width: 10.7 𝑖𝑛𝑐ℎ𝑒𝑠 

5. 81𝜋 𝑖𝑛3 

  



6. Proof: 

𝑓’(𝑥) = lim
∆𝑥→0

𝑓(𝑥 + ∆𝑥) − 𝑓(𝑥)

∆𝑥
 

= lim
∆𝑥→0

2(𝑥 + ∆𝑥)2 − 3(𝑥 + ∆𝑥) + 7 − (2𝑥2 − 3𝑥 + 7)

∆𝑥
 

= lim
∆𝑥→0

2𝑥2 + 4𝑥∆𝑥 + 2(∆𝑥)2 − 3𝑥 − 3∆𝑥 + 7 − 2𝑥2 + 3𝑥 − 7

∆𝑥
 

= lim
∆𝑥→0

4𝑥∆𝑥 + 2(∆𝑥)2 − 3∆𝑥

∆𝑥
 

= lim
∆𝑥→0

4𝑥 + 2∆𝑥 − 3 

= 4𝑥 − 3 

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
𝑥→0

|𝑥|

𝑥
= 𝐷𝑁𝐸 

9. 
8

3 ln 3
 

10. 𝑦 = −2𝑥 + 2 

11. 𝑓′(𝑥) =
12

3𝑥+7
− 2𝑥 ln 3 −

1

(𝑥+1) ln(𝑥+1)
 


