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Qualifiers
Round 1



Qualifiers

Round 1

ˆ
tan(θ) dθ
ˆ

R

dx
1 + e|x|

ˆ 1/2

0

x

(1 − x)2
dx

ˆ
ex sin(x) dx
ˆ

rain d rain



Qualifiers

Round 1 - Solutions

ˆ
tan(θ) dθ = − ln(cos(x))
ˆ

R

dx
1 + e|x| = ln(4)

ˆ 1/2

0

x

(1 − x)2
dx = 1 − ln(2)

ˆ
ex sin(x) dx = ex

2
(sin(x) − cos(x))

ˆ
rain d rain = 1

2
(rain)2



Qualifiers
Round 2



Qualifiers

Round 2

ˆ π
4

0

dx√
1 − x2ˆ ∞

0
x67e−x dx
ˆ

lnxdx
ˆ tanx

cos2 x
dx

ˆ π
2

0
sin7(x) cos(x) dx



Qualifiers

Round 2 - Solutions

ˆ π
4

0

dx√
1 − x2

= arcsin
(

π

4

)
ˆ ∞

0
x67e−x dx = 67!

ˆ
lnxdx = x lnx − x + C

ˆ tanx
cos2 x

dx = tan2 x
2

+ C

ˆ π
2

0
sin7(x) cos(x) dx = 1

8



Qualifiers
Round 3



Qualifiers

Round 3

ˆ
1√

1 + 2ex + e2xˆ a

−a

√
a2 − x2 dx

ˆ ∞

0

ln(x)
1 + x2

dx
ˆ 2026

0

dx
1 + {x}2ˆ 1013

0
dlog 1

2
{x}e dx , where {x} = x − bxc



Qualifiers

Round 3 - Solutions

ˆ
1√

1 + 2ex + e2x
= ln(2)

ˆ a

−a

√
a2 − x2 dx = πa2

2ˆ ∞

0

ln(x)
1 + x2

dx = 0

ˆ 2026

0

dx
1 + {x}2

= 1013π

2ˆ 1013

0
dlog 1

2
{x}e dx = 2026



Quarter Finals
Leg 1



Quarter Finals: Leg 1

Round 1

ˆ
x2+y2=1

√
1 +

(dy
dx

)2
dx



Quarter Finals: Leg 1

Round 1 - Solutions

ˆ
x2+y2=1

√
1 +

(dy
dx

)2
dx = 2π



Quarter Finals: Leg 1

Round 2

ˆ
1 + ln(x)

x−x
dx



Quarter Finals: Leg 1

Round 2 - Solutions

ˆ
1 + ln(x)

x−x
dx = xx



Quarter Finals: Leg 1

Round 3

ˆ π
2

0
arctan(x) + arctan

(
1

x

)
dx



Quarter Finals: Leg 1

Round 3 - Solutions

ˆ π
2

0
arctan(x) + arctan

(
1

x

)
dx = π2

4



Quarter Finals
Leg 2



Quarter Finals: Leg 2

Round 1

ˆ
1 + cot(x)
1 − cot(x) dx



Quarter Finals: Leg 2

Round 1 - Solutions

ˆ
1 + cot(x)
1 − cot(x) dx = ln(cos(x) − sin(x))



Quarter Finals: Leg 2

Round 2

ˆ
dx

sinh(x)



Quarter Finals: Leg 2

Round 2 - Solutions

ˆ
dx

sinh(x) = ln
(

tanh
(
x

2

))



Quarter Finals: Leg 2

Round 3

ˆ
4x

x4 + 4
dx



Quarter Finals: Leg 2

Round 3 - Solutions

ˆ
4x

x4 + 4
dx = arctan(x − 1) − arctan(x + 1) + C

= arctan
(
x2

2

)
+ C



Quarter Finals
Leg 3



Quarter Finals: Leg 3

Round 1

ˆ
1(

1 − β2
)3/2

dβ



Quarter Finals: Leg 3

Round 1 - Solutions

ˆ
1(

1 − β2
)3/2

dβ = β√
1 − β2



Quarter Finals: Leg 3

Round 2

ˆ 100

0
d
√
xe dx



Quarter Finals: Leg 3

Round 2 - Solutions

ˆ 100

0
d
√
xe = 715



Quarter Finals: Leg 3

Round 3

ˆ 1
3 ln(2)

−∞

√
36e6x − 9e12x dx



Quarter Finals: Leg 3

Round 3 - Solutions

ˆ 1
3 ln(2)

−∞

√
36e6x − 9e12x dx = π



Quarter Finals
Leg 4



Quarter Finals: Leg 4

Round 1

ˆ
R

1

x2 + y2
dy



Quarter Finals: Leg 4

Round 1 - Solutions

ˆ
R

1

x2 + y2
dy = π

|x|



Quarter Finals: Leg 4

Round 2

ˆ 1

0

36x2 + 8x − 15

12x3 + 4x2 − 15x − 7
dx



Quarter Finals: Leg 4

Round 2 - Solutions

ˆ 1

0

36x2 + 8x − 15

12x3 + 4x2 − 15x − 7
dx = ln

(
6

7

)



Quarter Finals: Leg 4

Round 3

ˆ ∞

0

ex+2

eex
√
ex − 1

dx



Quarter Finals: Leg 4

Rouxnd 3 - Solutions

ˆ ∞

0

ex+2

eex
√
ex − 1

dx = e
√

π



Semi Finals
Leg 1



Semi Finals: Leg 1

Round 1

ˆ e

1

ln
(
2x − x2

2x− x2

...

)
2x − x2

2x− x2

...

dx



Semi Finals: Leg 1

Round 1 - Solutions

ˆ e

1

ln
(
2x − x2

2x− x2

...

)
2x − x2

2x− x2

...

dx = 1

2



Semi Finals: Leg 1

Round 2

ˆ 1

0
ex

2 − 1dx +
ˆ e−1

0

√
ln(x + 1) dx



Semi Finals: Leg 1

Round 2 - Solutions

ˆ 1

0
ex

2 − 1dx +
ˆ e−1

0

√
ln(x + 1) dx = e − 1



Semi Finals: Leg 1

Round 3

Let ∈ Rd be a vector in an inner product space

ˆ
Rd

dd e−
〈

,
〉



Semi Finals: Leg 1

Round 3 - Solutions

ˆ
Rd

dd e−
〈

,
〉

= (
√

π)d



Semi Finals
Leg 2



Semi Finals: Leg 2

Round 1

ˆ ∞

−∞

dx
(x2 + 1

x2
− 1)3



Semi Finals: Leg 2

Round 1 - Solutions

ˆ ∞

−∞

dx
(x2 + 1

x2
− 1)3

= 3π

8



Semi Finals: Leg 2

Round 2

ˆ 3π/4

π/4
δ(tan(x))dx



Semi Finals: Leg 2

Round 2 - Solutions

ˆ 3π/4

π/4
δ(tan(x))dx = 0



Semi Finals: Leg 2

Round 3

ˆ √
x

1 + x3
dx



Semi Finals: Leg 2

Round 3 - Solutions

ˆ √
x

1 + x3
dx = 2

3
arcsinh(x3/2)



Grand Finals



Grand Finals

Round 1

∞∑
n=0

ˆ 1

0
xn ln(x) dx



Grand Finals

Round 1 - Solutions

∞∑
n=0

ˆ 1

0
xn ln(x) dx = −π2

6



Grand Finals

Round 2

ˆ i
√

π
6

i
√

π
3

2x
√
3 + 2x tan

(
x2
)

(1 −
√
3 tan

(
x2
)
)(cos2(x2 + π

3 ))
dx



Grand Finals

Round 2 - Solutions

ˆ i
√

π
6

i
√

π
3

2x
√
3 + 2x tan

(
x2
)

(1 −
√
3 tan

(
x2
)
)(cos2(x2 + π

3 ))
dx = 1

6



Grand Finals

Round 3

ˆ π

1
x

√
x

3
√
x 4

√
x · · ·



Grand Finals

Round 3 - Solutions

ˆ π

1
x

√
x

3
√
x 4

√
x · · · = πe − 1

e



Grand Finals

Round 4

ˆ √
esin x(cosx ln(cosx) + tanx)

2 (ln(cosx))
3
2

dx



Grand Finals

Round 4 - Solutions

ˆ √
esin x(cosx ln(cosx) + tanx)

2 (ln(cosx))
3
2

dx =
√

esin x

ln(cosx)



Grand Finals

Round 5

ˆ 1

0
dxxm x

1 + x ln(x) , Series for |x ln(x)| < 1.



Grand Finals

Round 5 - Solutions

ˆ 1

0
dxxm x

1 + x ln(x) =
∑
n=0

(
1

n + m + 2

)n+1

Γ(n + 1)
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