MU INTEGRATION MU ALPHA THETA NATIONAL CONVENTION 2025

Instructions For This Test: All answers must be exact, all functions are real-valued, and all angles are in radians unless
otherwise specified. Good luck, have fun, and as always: “NOTA” stands for “None of These Answers is correct.” and
“DNE” stands for “Does Not Exist.”

1. Evaluate:
2025
/ 2025x dx
—2025
(A) 4100625 (B)0O (C) 4050 (D) 2025 (E) NOTA
2. Evaluate 5
/(x3+3x2+5x+2)dx
0
(A) 22 (B) 24 Q) 26 (D) 27 (E) NOTA

3. Evaluate

1
/ (20252025x%%%° + 1)1/1 — x2dx
-1

(A) 7 (B) 202202 =z o) = (E) NOTA
2 4 2
4. Evaluate:
%
/ln(tan(x))dx
0
in(2)
(A)O (B) 1n(2) Q) i (D) —7In(2) (E) NOTA
5. Evaluate: )
/ ex+e" dx
0
(A) ¢ B)e—1 Qe —e (D) ¢ (E) NOTA
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6. Evaluate:

V2
x
/ xt+4 dx
0
T T T T
(A) 1 (B) 7 Q) 8 (D) T3 (E) NOTA
7. Evaluate:
A
/sin(x) sin(2x) dx
0
1 2 .
(A) 3 (B) 3 (N (D)0 (E) NOTA
8. Evaluate: ;
/2 sin(x)
J cos(x) +1
(A)21n2 (B) 1“72 ©In2+1 (D) In2 (E) NOTA
9. Evaluate: .
" arctan(x)
/ x2+1 dx
= ®) = o= o) = (E) NOTA
8 8 4 4
10. Evaluate: .
/3~ (I Lo, 1 (I
, 1+sin(x) 1+4+cos(x) 1+tan(x) 14cot(x) 1-+ecsc(x) 1+ sec(x)
T T
(A0 (B) (@) \73 (D) 3 (E) NOTA
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11. Evaluate:

71
/ e +1 ax
0
(A0 (B) In2 Qe (D) Divergent

12. Evaluate:

7T 7T 7T 7T
(A) 5 (B) 7 ) 3 (D) 1

13. Evaluate:

T x sin(x) + sin(x)
/=Ty sn(x) ~

(A) 1 (B) 2 —2 (C)g—l (D)%—Z

14. What is
a modb=

if 2 and b are relatively prime integers, and

2
/ 2x7 + x6 + x* _a,
/ (x84 x5 +3x3)2 b

(A)2 (B) 23 (© 50 (D) 51

15. Evaluate:

3 2025
/ dx
) —18 —3x +13x2 + 7x3 + x4

7T
(A) 0 (B) m © m (D) >

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA
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Recall that the Gamma function I' (x) has the property I' (x) - T (1 — x) = mwesc(mx).

16. Evaluate:

nln2

(A)

17. Evaluate:

1
(A) =

18. What is

/ In (T (x)) dx
0
271n (2) In (271) In (271)
(B) 5 © 5 (D) 5
1
/ L dx = an”
/ F(x)2+T(x)[(1—x) =
® 2 © L o 2
7T 7T 7T

a+b

if a and b are relatively prime integers and

(A) 165

19. Evaluate:

(A) V2

20. Evaluate

A)
()2\/§

/9<\3/x—\/x27—1+\3/x+\/x27—1) dx:g?

(B) 169 (C) 173 (D) 175
ln x + 2 J
In 24+10x—x2) *
B) V3++5 (©) In7 (D)2

In(2)
/ arctan(1+ ¢e*) dx
0

2
(B) 2 In2 © \E In2 () “In2)

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA
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21. Evaluate

&) 22 ® 2

22. Evaluate:

min (1+\ﬁ) 3min2

(A) (B)

4 4

23. Evaluate:

T 7T
(A) —— (B) ——=
48/3 361/3
24. Evaluate:
Hint:
Vi b
(A) 3 (B) 5
25. Evaluate:
(A) g 1 (B) 77— 2

1
/x—dx
) 228 4 — [

©) 3ln2 (D) In2

1
arctan(x)

——

s xvV1—x2 *
ln 1+\/§ In?2
© (8 ) @)

dx

i
/2' sin(x) + 2 cos(x)
0

1+ /sin(2x)

3 3
(C)7—2 (D)7—3

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA
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26. Evaluate:

where

given

(A) 110

27. Evaluate:
ek

A)

(A) >

28. Evaluate:

12
(A) 75

29. Evaluate:

V32
18

(A)

-2

30. Evaluate:

if ¢

A)

(B) 111

9
(B) 9

(B)

(B) @

/l xIn(1+ x)

ﬁnz

a+b+c+d

‘e aln(2)? + c?
x2+1 N d

ged(a,c,d) =1

(C) 120 (D) 121 (E) NOTA
I
lim n/e" tan” x dx
n—oo
0
e16 e16
Q) — (D) — (E) NOTA
2 4
1 o
= { [ w5 dx}
0
Q) z (D) — (E) NOTA
55
1
xy/xIn(x)
/ 2 _ 1 dx
xc—x+1
0
2 2
© ‘/gg 4 23T 4 mNoTA
7 {/x arctan(x dx
(x?+1)2
0
©) % (D) ﬂ (E) NOTA
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