Mu
Integration
Test #432

Directions:

1. Fill out the top section of the Round 2 Google Form answer sheet and select Mu-
Integration as the test. Do not abbreviate your school name. Enter an email address that will
accept outside emails (some school email addresses do not).

2. Scoring for this test is 5 times the number correct plus the number omitted.

3. TURN OFF ALL CELL PHONES.

4. No calculators may be used on this test.

5. Any inappropriate behavior or any form of cheating will lead to a ban of the student and/or
school from future National Conventions, disqualification of the student and/or school from

this Convention, at the discretion of the Mu Alpha Theta Governing Council.

6. If a student believes a test item is defective, select “E) NOTA” and file a dispute explaining
why.

7. If an answer choice is incomplete, it is considered incorrect. For example, if an equation
has three solutions, an answer choice containing only two of those solutions is incorrect.

8. If a problem has wording like “which of the following could be” or “what is one solution
of”, an answer choice providing one of the possibilities is considered to be correct. Do not
select “E) NOTA” in that instance.

9. If a problem has multiple equivalent answers, any of those answers will be counted as
correct, even if one answer choice is in a simpler format than another. Do not select “E)
NOTA?” in that instance.

10. Unless a question asks for an approximation or a rounded answer, give the exact answer.
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If you believe one of the answer choices presented is not the correct answer please select “E”
(None of the Above). Good luck and have fun @)!

1. Compute:
2+0+2+2
f (2-x340-x2+2-x+2)dx
2:0-2:2
A. 676 B. 686 C. 696 D. 706 E. NOTA
2. Compute:
2022w
f sin(20x) cos(22x) dx
0
A. -10/21 B. -5/21 C. 521 D. 10/21 E. NOTA

3. Letaand b be real numbers such that b > a. If:
b
I(a,b) = j (=15 — x? + 8x)dx
a

then let M denote the maximum value of I(a, b). Evaluate [%J where | x| is the greatest integer
less than or equal to x.

A 0 B. 1 C. 2 D. 3 E. NOTA

4,  Compute:
J-2022+e dx
2021 X — 2022
A 0 B. 1 C. e D. In(2022) E. NOTA

5.  Compute:
2022

VxV2022 — x dx

0

1011%% 10117

A 1011%zr  B. C. 1011m D. E. NOTA
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6. Let:

I—fz dx
), X+ x
Aln(3>

Then I can be written in the form TE where A, B, C, D are positive integers, A and D are
relatively prime and B and C are relatively prime. Then compute A + B + C + D.

A. 29 B. 30 C. 53 D. 54 E. NOTA

7. Let:

dx.

ox
=
0o Vx2+1
Which of the following is the value of I, rounded to the nearest tenth?

A. 0.2 B. 04 C. 08 D. 11 E. NOTA

8. Let:
0
I=] (x* + 4x3 + 6x2 + 4x + 2)dx
-1

Given that I can be written in the form %Where m and n are relatively prime positive integers,
then compute m + n.

A. 8 B. 9 C. 10 D. 11 E. NOTA

9. Compute:

SIE]

cos (x)

—d
fo 4 — cos?(x) x

T T
A. V'3 B. o C. 3 D. 2 E. NOTA

18 9
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10.

11.

12.

13.

14.

Let:
1
1=f (Vx + 23x + Yx) dx
0

Given that I can be written in the form %Where m and n are relatively prime positive integers,
then compute m + n.

A. 85 B. 106 C. 137 D. 169 E. NOTA

For Questions 11- 14:
Denote R to be the region bound above by f(x) = x? + 4x + 5 and bound below by the x
axis on the interval [—1,3].

Let V; denote the volume of the resultant solid (ignoring units) when R is revolved about the y
axis. Given that V; = % where m and n are relatively prime positive integers, then compute

the remainder when m + n is divided by 1000.

A. 235 B. 317 C. 319 D. 467 E. NOTA

Let A denote the area of R. Given that A = g where p and q are relatively prime positive

integers, then compute p + q.

A. 130 B. 133 C. 136 D. 139 E. NOTA

Compute the value of ¢ that satisfies the mean value theorem for integrals for f'(x) on [—1,3].

A -1 B. 0 C. 1 D. 2 E. NOTA

Let I/, denote the volume of the resultant solid (ignoring units) when R is revolved about the x

axis. Given that V, = % , Where m and n are relatively prime positive integers, then compute

the remainder when m + n is divided by 1000.

A. 677 B. 687 C. 697 D. 707 E. NOTA
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15. Giventhat: [ e ™ dx =, compute:
© 20227 X +x
f Tr2002 ™

N A S
" J/In(2022) T /2In(2022)  2,/In(2022)

16. Let:
3
sz |x3 — x? — 2x|.
-3

_Vr
2,/2In (2022)

E. NOTA

Given that I can be written in the form s , Where p and q are relatively prime positive integers

then compute p + q.

A. 69 B. 79 C. 89 D.
17. Compute:
oox4 _ x2
jo 1+x8 ax
T T T
A 3 B. 4 C. 3 D
18. Denote:

2
A =j sin3(x) dx
0

99 E. NOTA

E. NOTA

Given that A can be written in the form %where m and n are relatively prime positive integers

then compute m + n.

A. 5 B. 8 C. 13 D.

21 E. NOTA
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19.

20.

21.

22.

Let f(x) = x> + x3 + x.
Denote:

A= f (@) - Fw) du

Given that A can be written in the form swhere p and q are relatively prime positive integers,

then compute p + q.

A. 31 B. 37 C. 52 D. 73 E. NOTA

Denote:

- f2(|x|3(x2)%> dx
1

What integer is closest to the value of 1?

A. 16 B. 17 C. 18 D. 19 E. NOTA

Denote (f1 (x), f2(x), ... fn(x)) to be the distinct solutions to the following equation , given that
that the equation holds for all x € R.

X
AC),
x+jof(t)dt— 5022’
compute:
n
lim f;(x)
4 X—00
i=1
A. -1/1011 B. 0 C. 2/1011 D. 4044 E. NOTA
Let:

dx

[ fl (—3x% —4x + 11)
o (x?2+2x+5)?
Given that I can be written in the form %where m and n are relatively prime positive integers,
then compute m + n.

A. 39 B. 49 C. 59 D. 69 E. NOTA
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For Questions 23- 25:

o sin(x)

It may be helpful to know that [” ===dx = ..
23. Evaluate:
“sin(4x
f (4x) do
0 X
" T i 2 NOTA
A. 32 B 8 C. > D. Y4 E.
24. Evaluate:
j sin?(x) dx
0
T T
A. 7 B. 5 C. T D. 2T E. NOTA
25. Evaluate:
J‘°° sin3(x)
0 X
i T T NOTA
A 3 B 4 C. > D. T E.
26. Evaluate:

A -1 B. O C. 1 D. 0 E. NOTA
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27. Evaluate:
J‘% dx
o 1+ (tanx)?2022
T s T
A goss B q0ma © 2 D.
For Question 28 — 29:
b dx
Denote F(a,b,n) = [ —
28. Giventhat F(0,1,—1) can be written in the form:
A+ B -In(C),
where 4, B, C are all integers, compute A + B + C.
A 1l B. 2 C. 3
29. Compute gim F(0,b,2).
Vs w s
A 12 B 4 C. > D.

30. In what interval does:

ff (xln(y) _ yln(x))dx
R

T
- E. NOTA

2

4 E. NOTA
T E. NOTA

lie, where R is the triangle whose vertices are (3,4), (5, 1), and (8,3) ?

A. (0,2] B. (2,4] C. (4,6] D.

(6, 10] E. NOTA



