
MIT Integration Bee: Quarterfinal #1
(Time limit per integral: 2 minutes)



Quarterfinal #1 Problem 1

∫ 2022

1

{x}
x

dx



Quarterfinal #1 Problem 1

∫ 2022
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Quarterfinal #1 Problem 2

lim
n→∞
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Quarterfinal #1 Problem 2
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n
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Quarterfinal #1 Problem 3

∫ ∞

0
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Quarterfinal #1 Problem 3

∫ ∞
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MIT Integration Bee: Quarterfinal #2
(Time limit per integral: 2 minutes)



Quarterfinal #2 Problem 1

∫
arcsin(x) arccos(x) dx



Quarterfinal #2 Problem 1

∫
arcsin(x) arccos(x) dx

= x(arcsin(x) arccos(x)+2)+
√

1−x2(arccos(x)−arcsin(x))



Quarterfinal #2 Problem 2

max
{x1,x2,x3,x4,x5,x6,x7}={1,2,3,4,5,6,7}

∫ ∫ x5
x4

x6 dx∫ x2
x1

x3 dx
x7 dx



Quarterfinal #2 Problem 2

max
{x1,x2,x3,x4,x5,x6,x7}={1,2,3,4,5,6,7}

∫ ∫ x5
x4

x6 dx∫ x2
x1

x3 dx
x7 dx = 217



Quarterfinal #2 Problem 3

lim
n→∞

n

√∫ 2

0
(1 + 6x − 7x2 + 4x3 − x4)n dx



Quarterfinal #2 Problem 3

lim
n→∞

n

√∫ 2

0
(1 + 6x − 7x2 + 4x3 − x4)n dx = 3



MIT Integration Bee: Quarterfinal #3
(Time limit per integral: 2 minutes)



Quarterfinal #3 Problem 1

∫ 1

0

x4
√

1 − x
dx



Quarterfinal #3 Problem 1
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Quarterfinal #3 Problem 2

∫ ∞
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Quarterfinal #3 Problem 2
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⌈
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Quarterfinal #3 Problem 3

lim
n→∞

n
∫ ∞

0
sin

(
1
xn

)
dx



Quarterfinal #3 Problem 3
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MIT Integration Bee: Quarterfinal #4
(Time limit per integral: 2 minutes)



Quarterfinal #4 Problem 1

∫ 1
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Quarterfinal #4 Problem 1
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Quarterfinal #4 Problem 2

lim
n→∞

√
n
∫ 1
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(1 − 3x2 + x4)n dx



Quarterfinal #4 Problem 2
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√
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Quarterfinal #4 Problem 3

∫ 2022

1
2022

1 + x2

x2 + x2022 dx



Quarterfinal #4 Problem 3

∫ 2022

1
2022

1 + x2

x2 + x2022 dx = 2022 − 1
2022
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