The finals are conducted in rounds. One at a time, each
remaining contestant will have two and a half minutes

to compute an indefinite integral. If answered correctly,

the contestant remains in the competition. Once every
remaining contestant has attempted one problem, a
round is completed. If during any round, all contestants
are unable to complete a problem correctly, all
contestants will remain in the competition for another

round.
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HIGH SCHOOL FINAL ROUND

Contestants must circle their final answer.
Contestants do not need to include the constant of

integration + C in their answer.

The last person remaining wins an additional $75

and will be crowned the Integration Champion!
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INTEGRAL #1

J‘\3/5x+7dx

2:50
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INTEGRAL #1

f«/3 5x + 7dx

1
:gJul/Bdu u=5x+7, du=>5dx

3u4/3
4

+C

1
S

_ (5x+7) L
20
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INTEGRAL #2

(8 sin® x — 3sin?x + 6sinx) cos x dx

2:50
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INTEGRAL #2
f (85in3x—35in2x —|—6sinx)cosxdx
= f (8u3 —3u®+ 6u) du u=sinx, du=cosxdx

=2ut—uP+3u*+C

— | 2sin*x —sin®x + 3sin’x + C
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INTEGRAL #3

(ﬁ+«/§)5d
J o
:2Ju5du u=+/x+ 2, du:%dx
6
== +cC
3
1 6
= g(ﬁ-l—ﬁ) +C
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INTEGRAL #4

e2X \/1 + e** dx

2:50
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INTEGRAL #4

fezxv 1+e**dx

1
ZEJ\/ﬂdu u=1+e*, du=2e**dx

1 2u3/?
2 3

+C

1_|_2X3/2
| Z) +C
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INTEGRAL #5

J‘(x—l)(x2+x+1+%) dx

2:50
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INTEGRAL #5

f(x—l)(x2+x+1+%) dx
:f(x —;) dx

4
=| ——In|x|+C
4
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INTEGRAL #6

J (x + cos2x) (x2 + sin 23()3 dx

2:50
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INTEGRAL #6

f (x 4+ cos2x) (x2 + sin 2x)3 dx

JuSdu u=x%+sin2x, du=2(x+cos2x)dx

N[+

u4

. —+C
4

N

(x? + sin2x)*
8
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INTEGRAL #7

f(4x —3)e¥/?dx

u=4x—3 dv=e"2dx

Integrate by parts: /2

du =4dx y = 2e

= 2(4x — 3)e*/? —8[ eX/2 dx

= | 2(4x —3)e*/?—16e*?>+ C or 2(4x—11)e*’?+C
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INTEGRAL #8

f(x2 + 2)sin (x3 + 6x + 7) CoS (x3 + 6x + 7) dx

2:50
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INTEGRAL #8

f(x2 + 2) sin (x3 + 6x + 7) cosS (x3 + 6x + 7) dx

u:sin(x3+6x+7), du:3(x2+2)cos(x3+6x+7) dx

=—+C

sin? (x3 + 6x + 7) cos? (x3 + 6x + 7)
= 6 +C or — 6 +C
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INTEGRAL #9

tan x sec” x dx

2:50
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INTEGRAL #9

f tan x sec? x dx

i 3

= | sec’x-secxtanxdx
J
[ 3

= | uv’du u=secx, du=secxtanxdx
J
4

=—+C
4
sect x
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INTEGRAL #10

( (x xS XS) (xz x3 x6)
i I i I dx
]33 " 3)\274 "6

2:50
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INTEGRAL #11

X X X X
csCc—-sec—-sin—-tan—dx
2 2 2

2:50
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INTEGRAL #11
X X . X X
csc—-sec—-sin—-tan—dx
2 2 2 2

= secf-tanfdx cscO -sinf =1
2 2

1
=2 | secutanudu uzf, du = —dx
2 2
=2secu+C
X
=| 2sec—+C
2
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INTEGRAL #12

x + 2019
(x —2000)°

2:50
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INTEGRAL #12

x + 2019
3 dx

f (x — 2000)
[ u+4019

= | ———du u=x—2000, x =u+2000, dx = du
J v

.
_ (1 +4019) dxe

u? us

1 4019

u 2u?

1 4019 2x +19
= +C or — +
2(x —2000)2

 x—2000 2(x —2000)2
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INTEGRAL #13

er

dx
4e™ + 4™ + 1

2:50
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INTEGRAL #13
e2x
4x 2x dX
+4e~" +1

f (2e2x + 1)

J—du u=2e*+1, du=4e**dx

=——+C
4u

1
= |- +C
4(2e2* +1)
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INTEGRAL #14

-
(1+cscxcotx)(1—cscxcotx)dx

2:50
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INTEGRAL #14

f(l + cscx cotx)(1 —cscx cotx)dx

.

= (1 —csc?x cotzx) dx

[ 2 2
= | 1dx— | csc®xcot*xdx

=X+Ju2du u=cotx, du=—csc®xdx

cot® x
+ C

=| X+
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INTEGRAL #15

X2

dx
8x3 + 13x°

2:50
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INTEGRAL #15

2
X
dx
f 8x> +13x°

[ X2 X3

= - —dx
J 8x3+13x—3 x3

[ x°

dx
J 8x6+13

1

du u=28x%+13, du=48x"dx
48

= i1n(8x6+ 13)+C
48
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INTEGRAL #16

sin4x ix

SIn 2.X

2:50
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INTEGRAL #16

f sin4x
: dx
sin 2x
" 2sin 2x cos 2x

:J . dx  sin260 =2sin6cosf
sin 2x

.

= | 2cos2xdx

= | sin2x +C
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INTEGRAL #17

(sec x + tan x)*dx

2:50
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INTEGRAL #17

f(secx +tanx)*dx

.

= (seczx +2secxtanx + tanzx) dx

.

= (seczx + 2secx tan x + sec” x — 1) dx

-

= | (2sec®x +2secxtanx —1) dx

= | 2tanx +2secx—x+C
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INTEGRAL #18

e?X — e~

2X

dx

2:50
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INTEGRAL #18
e2x_e—2x
2x —2x dx
e +e

— _J ~du U = er + e—2x’ du = Z(GZX o e—ZX)dx
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INTEGRAL #19

J‘\/x+x2\/§dx

2:50
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INTEGRAL #19

f\/x+x2ﬁdx
:fﬁ-\/1+xﬁdx

2 3
:gjﬁdu u=1+x+x, duziﬁdx

3

WIN

— g(1+xﬁ)3/2+c
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INTEGRAL #20

x—1
dx

x2—xInx

2:50
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INTEGRAL #20

x—1
d
fxz—xlnx x

[ x—1
= dx

J x(x—Inx)

(1 1 —1
= | —du u=x-—Inx, du:(l——)dx:x dx

J u X X
=Inju|+C

=|In(x—Inx)+C
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INTEGRAL #21

! dx
1+ +/x

2:50
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= du u=1++vx, (u—1¥=x, Qu—2)du= dx

(.
= (2—%) du
J u

=2u—2Inju|+C

=1 2(1+vx)—2n(14+vx)+C or 2¢/x—2In(1+vx)+C
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INTEGRAL #22

SIn 2X

V'3 + 4sin®x

2:50
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INTEGRAL #22

sin2x

\/3+4sin2x

dx

2 sin x cos . : : .
= S0 dx Trig identity: sin260 = 2sin 0 cos 6

V'3 + 4sin? x

J—du u=23+4sin’x, du=8sinxcosxdx

1
=§\/E+C

1
= E\/3+4sin2x—|—C
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INTEGRAL #23

feﬁdx

2:50
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INTEGRAL #23

Jeﬁdx

:que”du u=+x, u*=x, 2udu= dx

= 2ue" — f 2e“du  Integration by parts

= 2ue' —2e"+C

= | 2/xeV* —2eV* 1 C
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INTEGRAL #24

2
x3eX dx

2:50
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INTEGRAL #24

2
fx3ex dx
2
= f x2 - xeX dx

1
ZEJue”du u=ux?% du=2xdx

1 :
=3 (ue"—e")+C  Integration by parts

2B 'Kl KI-EF BEVRE:EKEAREN "HROoER KX e G



IIIIIIIIIII

2:50

2B 'Kl KI-EF BEVRE:EKEAREN "HROoER KX e G



INTEGRAL #25

Inlnx -1
ninx-lnx .

X

2:50
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INTEGRAL #25

Inlnx -1
fnnx nx ..
X

:fulnudu u=Inux, du:ldx
X

2]
_ U 2nu —J %du Integration by parts
2 2
u“lnu  u
= ——+C
2 4

In?x-Inlnx In’x

= — +C
2 4
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