
PRACTICE FINAL MATH 400

LAST NAME FIRST NAME DATE

THIS ASSIGNMENT IS CLOSED BOOKS, CLOSED NOTES.

ALL YOUR SCRATCH WORK WILL BE COLLECTED WITH THE TEST AND DISCARDED.

ALL ELECTRONIC DEVICES BESIDES 4-FUNCTION CALCULATORS ARE PROHIBITED.

FULLY JUSTIFY YOUR ANSWERS AND SHOW ALL WORK

IN ORDER TO MAXIMIZE YOUR PARTIAL CREDIT.

LEAVE YOUR ANSWERS WITH SIMPLIFIED RADICANDS AND FRACTIONS IN

LOWEST TERMS.

DO NOT ROUND ANYTHING UNLESS DIRECTED.





1 (10 points). Evaluate the integral, leave the answer in a simplified form, do
not round.

2π/3
∫

0

7e3sin(x) cos(x) d x =

3



2 (10 points). Evaluate the indefinite integral, leave the answer in a simplified
form, do not round.
∫

x11 7p
9x6 + 10 d x =

4



3 (10 points). Evaluate the integral by interpreting it as an area under a curve,
leave the answer in a simplified form, do not round.

3
∫

−3

�

8+
p

9− x2
�

d x =

5



4 (10 points). Set up the right Riemann sum R10 to approximate the area under
the curve of

f (x) = cos(2x) + 4
from a = 2 to b = 8 using 10 rectangles and a regular partition.

d
∑

i=c

f (x i)∆x , where

• ∆x =

• x i =

• f (x i) =

• c =

• d =

6



5 (5 points). Determine the value of the limit conceptually, that is, without
using technology or a table of values. Provide a detailed explanation.

lim
x→0+

ln
�

tan(x)
�

7



6 (10 points). Evaluate the limit, leave the answer in exact form, do not round.
Justify all steps with limit laws and/or appropriate theorems.

lim
x→0+

�

1+ sin(6x)
�2/x

8



7 (5 points). Evaluate the limit, leave the answer in exact form, do not round.
Justify all steps with limit laws and/or appropriate theorems.

lim
x→2

∫ x

2 (3t − 5et−2) d t

x − 2

9



8 (10 points). Find the value of the limit or prove that it does not exist. Justify
all steps with limit laws and/or appropriate theorems.

lim
x→ −∞

cos2(x)
x3 + 1

10



9 (10 points). Prove the statement using a rigorous ε, δ proof. Your work
should be legible, and all your logic should be clear and justified.

lim
x→ −5

�

3
10

x − 8
�

= −
19
2

11



10 (10 points). Prove the statement using a rigorous ε, M proof. Your work
should be legible, and all your logic should be clear and justified.

lim
x→ −∞

8
x3
= 0

12



11 (10 points). Find the equation of the tangent line to the curve

9 sec(x y) =
p

x − 6y

at the point (81, 0). Leave the answer in the slope-intercept form.

13



12 (10 points). A plane flies horizontally at an altitude of 5 km and passes
directly over a tracking telescope on the ground. When the angle of elevation
θ is π/3, this angle is decreasing at a rate of π/6 radians per minute. How fast
is the plane traveling at that time? You may round your answer to 4 significant
digits.

14



13 (10 points). Let A(x) =

∫ x

0

f (t) d t, with f (x) shown in the graph below.
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Restrict your answers to values 0≤ x ≤ 6. Explain your reasoning.

(a) At what x value(s) does A(x) have a local max?

(b) At what x value(s) does A(x) have a local min?

15



14 (5 points). Use the limit definition of the derivative to find an expression
for f ′(x), given that

f (x) =
p

16− x

f ′(x) =

16



15 (10 points). Let f (x) be an always negative function such that f ′(x) > 0
for all real numbers x . Justify your answers and show all work.

(a) Let g(x) = ( f (x))6. For what values of x will g(x) be decreasing?

(b) Let h(x) = f ( f (x)). For what values of x will h(x) be decreasing?

17



16 (5 points). Find the derivative of the function:

I(x) =

π2
∫

sin(x)

w2 dw

I ′(x) =

18



17 (10 points). Determine whether each statement is True or False in general.
Circle the appropriate response.

(a) If a is a critical point of the function f (x), then f ′(a) = 0.

True False

(b) If f (x)> 4 for every x > 100, and lim
x→∞

f (x) exists and is finite,

then lim
x→∞

f (x) ̸= π.

True False

(c) If f (x) and g(x) are integrable functions and g(x) ̸= 0, then:

∫

f (x)
g(x)

d x =

∫

f (x) d x
∫

g(x) d x

True False

(d) If f ′′(a) = 0, then f (x) has an inflection point at x = a.

True False

(e) If the function f (x) is differentiable at the point x = a, then f (x) is
continuous at the point x = a.

True False

TOTAL POINTS: 150

19


