
MATH 15200/14 Final Exam
DECEMBER 10, 2019

ALAN CHANG

Please present your solutions clearly and in an organized way.
Simplify all your final answers. If an answer box is given, write
your final answer in the box. If you run out of room, continue on
the extra pages provided at the end. The use of a calculator is
not allowed. Good luck!! ¨̂

Full Name: Student ID:

Question Points Score

1 3

2 12

3 80

4 30

5 10

6 10

7 14

8 5

9 20

10 10

11 4

Total: 198

This exam has 11 questions, for a total of 198 points. The maximum possible score
for each problem is given on the right side of the problem.

Please do not open this exam packet unless you are instructed to do so.
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Here are some trigonometric identities.

sin(x + y) = sin x cos y + cos x sin y

sin(x − y) = sin x cos y − cos x sin y

cos(x + y) = cos x cos y − sin x sin y

cos(x − y) = cos x cos y + sin x sin y

sin(2x) = 2 sin x cos x

cos(2x) = cos2 x − sin2 x = 2cos2 x − 1= 1− 2sin2 x

sin2 x =
1− cos 2x

2

cos2 x =
1+ cos 2x

2

sin
x
2
= ±

√

√1− cos x
2

cos
x
2
= ±

√

√1+ cos x
2

sin x sin y =
1
2
[cos(x − y)− cos(x + y)]

cos x cos y =
1
2
[cos(x − y) + cos(x + y)]

sin x cos y =
1
2
[sin(x + y) + sin(x − y)]

sin x + sin y = 2 sin
� x + y

2

�

cos
� x − y

2

�

sin x − sin y = 2 cos
� x + y

2

�

sin
� x − y

2

�

cos x + cos y = 2 cos
� x + y

2

�

cos
� x − y

2

�

cos x − cos y = −2sin
� x + y

2

�

sin
� x − y

2

�
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1. 3Write down the three Pythagorean trigonometric identities
(i.e., the ones involving, sin2 θ , cos2 θ , tan2 θ , etc.).

2. Fill in the six blanks with the correct capital letters. (Some options may be used more than once.)

(A) c < x < c +δ (E) L < f (x) < L + ε
(B) c −δ < x < c (F) L − ε < f (x) < L
(C) c −δ < x < c +δ (G) L − ε < f (x) < L + ε
(D) 0< |x − c| < δ (H) 0< | f (x)− L| < ε

(a) 4Two sided limit: lim
x→c

f (x) = L means

‘‘For all ε > 0, there exists a δ > 0 such that if , then .’’

(b) 4Limit from the left: lim
x→c−

f (x) = L means

‘‘For all ε > 0, there exists a δ > 0 such that if , then .’’

(c) 4Limit from the right: lim
x→c+

f (x) = L means

‘‘For all ε > 0, there exists a δ > 0 such that if , then .’’
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3. Evaluate the following. You can use any method you want.

(a) 10

∫ 1

0

1
p

1− x2
d x =

(b) 10

∫

x
p

1− x2
d x =



Math 15200/14 Final Exam, Page 5 of 18

(c) 10

∫ 1

0

x2

p
1− x2

d x =
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(d) 10

∫

x3

p
1− x2

d x =
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(e) 10
d

d x

∫ x4

0

(1+ t2)5 d t =

(f) 10
d

d x

�

ln(esin x)
�

=
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(g) 10

∫

xex d x =

(h) 10

∫ 4

−2

|x | d x =
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4. Make the required u-substitutions.

Write down the integral you get after making the substitution. You do not have to simplify or
evaluate the integral.

(a) 10Make a substitution so that the integrand is a polynomial. There should be no trigonometric
functions in your final answer.
(Note that your final answer should be a definite integral.)

∫ π/2

0

sin21 x cos60 x d x =

(b) 10Make a substitution so that the integrand is a polynomial. There should be no trigonometric
functions in your final answer.

∫

sec41 x tan81 x d x =
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(c) 10Make a trigonometric substitution.
There should be no square roots in your final answer.

∫

x
p

x2 + 2x − 3
d x =
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5. 10Show that
1
2
+

1
3
+

1
4
+

1
5
≤ ln 5 ≤

1
1
+

1
2
+

1
3
+

1
4

(Hint: Think about upper and lower Riemann sums.)
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6. 10Suppose f is a one-to-one function, and that f (a) = b.

What is an equation which relates f ′(a) and ( f −1)′(b)? Give a geometric interpretation for this
equation. Please include a picture.

equation:
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7. (a) 4What are the domain and range of the function arctan x?

domain =

range =

(b) 10Use the formula for the derivative of an inverse to evaluate d
d x [arctan x].

8. 5A generic nondescript object moves on the x-axis. The velocity at time t is

v(t) = t sin(1+ t4).

What is the displacement of the object between times t = −1 and t = 1? (Recall that ‘‘displace-
ment’’ refers to the difference between the initial and final positions.)

displacement =
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9. Consider the region between y = 0 and y = 1− x2.

Write down an integral for the volume of this solids described below. You can use either the
washer or shell method. You do not have to simplify or evaluate the integral.

(a) 10Write down an integral for the solid generated by revolving the region around the vertical
line x = 2.

integral expression =

(b) 10Write down an integral for the solid generated by revolving the region around the horizontal
line y = −2.

integral expression =
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10. Sketch the graph of a function f that is defined on [0,1] and meets
the given conditions. If this is not possible, give a reason why.

(a) 5f is continuous on [0,1]
f does NOT take on a minimum value

x

y

1

1

(b) 5f is one-to-one
f does NOT take on a maximum value

x

y

1

1

11. (There are no incorrect answers to this question.)

(a) 2Of all the material that we covered in this class, what was your favorite?

(b) 2Least favorite?



Math 15200/14 Final Exam, Page 16 of 18

This is blank space.
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This is more blank space.
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This is even more blank space.

Name a Pokémon (or something else if you prefer):


