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Problem 0

Evaluate the following Integral:

1
/ldx
0
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Solution 0

Answer:
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Problem 1

Evaluate the following Integral:

w/2
/ cos(x) sin~1(cos(x)) dx
0
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Solution 1

Answer:
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Problem 2

Evaluate the following Integral:

/”/4 tan(x) sec?(x) dx dx
0 V2 —tan?x
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Solution 2

Answer:

V2-1
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Problem 3

Evaluate the following Integral:

tan—1
/ an 2(x) dx
X
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Solution 3

Answer:
tan~1(x)

1
—Elog(xz—i-l)—i-logx— .
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Problem 4

Evaluate the following Integral:

/01 sin~1(v/x) dx
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Solution 4

Answer:

N
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Problem 5

Evaluate the following Integral:
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Solution 5

Answer:

wl N

Edward Jin

HMMT Februan Integration Bee Finals



Problem 6

Evaluate the following Integral:

2w
/0 cos(x) cos(2x) cos(3x) cos(4x) cos(5x) cos(6x) dx
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Solution 6

Answer:
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Problem 7

Evaluate the following Integral:

/sinx(x) (logsin x + x cot x) dx
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Solution 7

Answer:
sin*(x)+ C
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Problem 8

Evaluate the following Integral:

/ sin(x)es(*) dx
cos?(x)
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Solution 8

Answer:
esecx _"_ C
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Problem 9

Evaluate the following Integral:

I
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Solution 9

Answer:
147
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Problem 10

Evaluate the following Integral:

/sinh2 x dx
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Solution 10

Answer: 1
2 sinh(2x) — % +C
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Problem 11

Evaluate the following Limit:

T/2 o
lim / Ln(NX) dx
0

N—rco sin x
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Solution 11

Answer:

N[ X
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Problem 12

Evaluate the following Integral:

/Iog(l + x?) dx
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Solution 12

Answer:
xlog(1+4 x?) —2x +2tan1(x) + C
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Problem 13

Evaluate the following Integral:

/sec(x) cosh(x)(cosh(x) tan(x) + 2sinh(x)) dx
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Solution 13

Answer:
sec xcosh® x + C
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Problem 14

Evaluate the following Integral:

/0 " W(x) dx

where W(x) is the Lambert-W function, defined as the inverse of
f(x) = xe* (i.e. W(x)eW® =x).
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Solution 14

Answer:
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Problem 15

Evaluate the following Integral:

x 1
/exxe (Iogx—l— ) dx
X

Edward Jin
HMMT February 2020 Integration Bee Finals



Solution 15

Answer:
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Problem 16

Evaluate the following Integral:

x3
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Solution 16

Answer:

cos(1/%) _ sin(1/x)+ C
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Problem 17

Evaluate the following Integral:

/sin4x + cos®* x dx
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Solution 17

Answer:

%x + % sin(4x) + C
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Problem 18

Evaluate the following Integral:

2
/ cost® x dx
0
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Solution 18

Answer:

128"
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Problem 19

Evaluate the following Integral:

/-7r/2 dx
o Sinx 4 cosx
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Solution 19

Answer:

V2tanh™1

ol

1 V2 (142
V2T 2 B\i-ve
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Problem 20

Evaluate the following Integral:

/\/1+x2dx
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Solution 20

Answer:

1 1
5 sinh™!(x) + XV 1+x2+C

or

1 1
Elog(x—i— 1—|—X2)—|—§X\/1+X2—|—C
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Problem 21

Evaluate the following Integral:

/1 Lox 2 X X ) «
o \2 3 8 40 n!(n+2)

where the sum is infinite.
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Solution 21

Answer:
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Problem 22

Define the Gamma function as
o, ¢]
Mx) = / et ldt.
0
The Gamma function additionally satisfies the property
M(x)(1 — x) = mesc(mz).

Given the above information, evaluate the following Integral:

/0 " Jog F(x)dx
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Solution 22

Answer: 1
5 log(27)
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Problem 23

Evaluate the following Integral:

dx
x2/3 4 x4/3
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Solution 23

Answer:

3tan H(Ix) + C

Edward Jin
HMMT February 2020 Integration Bee Finals



Problem 24

Evaluate the following Integral:

/oo X
dx
0 (X2 + 1)(32X2 + 1)

for positive a.

Edward Jin
HMMT February 2020 Integration Bee Finals



Solution 24

Answer:
log a
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