Math 180 Final Review (Updated Fall 2025)
For Problems #1 = 8, find the limit if it exists:

Vx+6

x—3 xX+2

1.

2
. X“+2x-8

2. lim=;
x—2 X“—=x—2

a. Does not exist b. % c. 2 d. o

. |x—8|
m —
x—8t x—8

a. —1 b. 1 c. Does not exist d. o

4. lim ¥=2

x—4~ X—4

d. Does not exist

ol
ol

sin2x

im —
x—0 sinx
a. 1 b. 2 c. 0 d. Does not exist

. 6 tan 6
6. lim =227
0-0 0

a. 0 b. o c. 1 d. Does not exist

3
. n°—4

8. lim —
n—-oo n“+1

a. —4 b. 1 c. —1 d. Does not exist



x+2

9. Find any x values where f(x) is not continuous. f(x) = —2r 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)=vx—-1 , (5,2)

a. x—4y=3 C. x—4y=-3

b. 4x -y =-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)?(8x—5) c. 6x(2x —5)?

b. 3x(2x —5)2 d. 5(x —1)(2x —5)2
12,109 - 22

a. cos2x c. 1

b. sin2x d. cos?x +sin®x

13. f(x) = tan? x Evaluate at the point G ,1).

a. 2 b. 1 c. 4 d. L
2
x . NG
14. f(x) = Wpee Evaluate at the point (1,7).
2 4



For Problems #15 — 16, use implicit differentiation to find % .

15. Jxy = x?y + 1

-2 b 4x\[Xy -y
VXY —4xy T ox—2x2\xy

16. 4xy + In(x%y) = 7

—2y(2xy—-1) —4xy?-2y
x(4xy+1) ’ 4x2y+x

For Problems #17 — 19, differentiate.

17. f(x) =InVx? — 4

1 b X
a. x2—4 Tox2-4

18. f(x) = xe?*

a. e**(x+1) b. e?*(x +2)
19. f(x) = 54
a. —20(57*) e Gl
) Ins

C. 4xy d 4xy\[xy—1
x—2x2 To1-2x2%xy
c. =~ q. =6
2+4xy * 4-X2y+1
2x 1
¢ x2—4 d. 2(x2-4)
c. 2xe%* d. e?*(2x+1)
c —4Ins d. —4(In5)5%*
" 625%

20. An isosceles triangle has two sides of equal length s and an included angle 6. If the angle 6

is increasing at a rate of% radian per minute, find the rate of change of the area of the

2
triangle when 6 = %. Use the following formula for the area of the triangle: A = S7sin 0.

2 2

3
a = b, V3
8 8

3s

V3s? q. ¥
4 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?

10 ;
a. —cm/min
31

T .
b. —cm/min
18

1 .
d. —cm/min

10 .
C. —cm/min
o 18m



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 =3cosx [0,2m] Absolute minimum

a. (2m,3) b. (1,-3) c. (0,3)&(2m,3) d. (m,-3)

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

24. f(x) = —3x> —4x—2  (Increasing)

o (] o [ (o) (i)

25. f(x) = = (Decreasing)

a. (—o0,00) b. (—,5) Cc. (—,5U(5,x) d. (5,»)

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

26. f(x) = —-3x*—x+4 (Concave Down)

27. f(x) =x+2cosx [0,2m] (Concave Up)
7 11w m 3w . 0, n 3
&%) b. (5.5) ¢ Om d. (0.5)u(F2n)
28. Find the vertical asymptotes(s), if any, of the following function. glx) = %

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) = 5’;22_2
a. ;im h(x) b. xlir;n h(x) Cc. Neitheraorb d. Bothaandb

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

30. Given f(x) = x* + x + x has a relative min/max at x = —1

a. f'(x) is pos on the interval (—o,—1) c. f'(x)is neg on the interval (—oo,—1)
f'(x) is neg on the interval (—1, ) f'(x) is pos on the interval (—1, o)
Thus, relative minimum at x = —1. Thus, relative minimum at x = —1.

b. f'(x) is pos on the interval (—c0,—1) d. f'(x)is neg on the interval (—oo,—1)
f'(x) is neg on the interval (—1, ) f'(x) is pos on the interval (—1, o)
Thus, relative maximum at x = —1. Thus, relative maximum at x = —1.

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

a. f'(x) is pos on the interval (—1,0) c. f'(x)is neg on the interval (—1,0)
f'(x) is neg on the interval (0, =) f'(x) is pos on the interval (0, o)
Thus, relative minimum at x = 0. Thus, relative minimum at x = 0.

b. f'(x) is pos on the interval (—1,0) d. f'(x) is neg on the interval (—1,0)
f'(x) is neg on the interval (0, «) f'(x) is pos on the interval (0, o)
Thus, relative maximum at x = 0. Thus, relative maximum at x = 0.

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

32. [(Vx3 4+ 1)dx

4 3 7 7 7 3 —1
a. ;x4+x+C b. ;x3+x+C (of Zx4+x+C d. JXe +C
6x2
3_o)t -1 -1 4x
MJrC b. —4(4x3_9)2+c C. —(4x3_9)2+c d. —(4x3_9)2+c

2



34. [ S dx

a. Inle*+e™™|+C b. Inle* —e ™|+ C

2x-5
xX2+42x+2

dx

35. [

a. In|x?2+2x+2|-3x+C

b. 2tan!(x+1)+C

C.

d.

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

1 x242x+1
36. f—1 o dx
a. —2 b. —4

37. [7|2x — 5|dx

a. 25 b, 2

38. f:(Z + cos x)dx
a. 2m b. 2r—-1

In4 e™*

39. [ == dx

a = b. sin"'4 —sin7!2
16
z COosXx
2
40'15 1+sinZ x
a. = b. 0
4

(6"+;3"‘)2 ic d e*+e™+C
1
In|x?+2x+2|—7tan"'(x+ 1)+ C

_8 d. 0
3
—-25 d -2
2
2r+1 d =
2
T_sn11 d. Z_sin~11
3 4 6 4
_r d. In2



Additional Problems

x>—1,x<3

continuous at every x?
2cx, x =3 y

1. Forwhatvalue of cis f(x) = {

2. If f(x) = 2=, find the following:

The open intervals where f is increasing or decreasing.
The open intervals where f is concave up or concave down.
Relative extrema if they exist.

Points of inflection if they exist.

® 2 0o T 9

Vertical, horizontal, and slant asymptotes.

3. Prove the statement using the precise definition of a limit (i.e. use the §, € proof):
Li_r)ri(Sx —-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.

¢ 2 inch margin

¢ 1 inch marein
# 1 inch margin

¢ 1.5 inch margin

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) = 2x? — 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, stat that fact.

a. xlirfg flx) =
b. Li_r}rg) fx) =
C. xli}llz flx) =

d. lim f(x)=

x—>-1"

e. xlighf(x) =

f. lim f(x) = ‘
x--1

8. Evaluate lirr(l)l’;—l numerically by filling in the table below:
X—

x -3 -2 -1 0 1 2 3

9. Use the Fundamental Theorem of Calculus to find the area of the region bounded by the
graphs of the equations y = 3°°**sinx, y=0, x =0, x =7

10. Find the Equation of the tangent line to the graph of the function y = sinh(1 — x?) at the
point (1,0).

11. Find the derivative: f(x) = In (ﬂ)

3x? In(x+1)
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Answer Key

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

O >» >» 00000 >» WO O
> T 0 OO 0O >» UOWW O 0O W T ®

Additional Problem Answers

4

c=z

3

a. Increasing: (—«,0) U (6, ) Decreasing: (0,3) U (3,6)
Concave Down: (—,3)

Relative Minimum: (6,12)

b. Concave Up: (3, )
c. Relative Maximum: (0,0)

d. None

e. Vertical Asymptote: x = 3 Horizontal Asymptote: None Slant Asymptote: y = x + 3

&

Proof: Given € > 0. Choose 6 = -

IfO<|x—4| <6, then|5x—7 —13| = |5x — 20| =5|x —4| <56 =5"

Thus, if0 < |x — 4| < §,then |5x — 7 — 13| < &.
< By definition of a limit, lirri(Sx —7)=13.m
X—

Length: 18.7 inches  Width: 10.7 inches

81m in3

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

> O » ® O 0O >» W >» ® O O
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6. Proof:
flx+ Ax) — f(x)

Fe= g,

Ax
C 2(x+AMx)P=3(x+Ax)+7—(2x2—3x+7)
- Alalcr—r>10 Ax
o 2x? 4+ 4xAx +2(Ax)? —3x—3Ax +7 —2x2+3x—7
- Alalcrllo Ax
4xAx + 2(Ax)? — 3Ax
- Axr—r>10 Ax

:Aljicr_r)104x+2Ax—3
=4x —3
7. a.3

b. 3

c.1

d.1

e 2

f. DNE

x| -1 -1 -1 1

lim l— = DNE
x-0 X

8
3In3

10.y = —2x + 2

1

(o) = 22 _ -t
11.7 (x)_3x+7 2xIn3 (x+1) In(x+1)



