Charlwood Integration Problems

= Problem #1

J.ArcSin[x]Log[x]dlx =-241-x2 +ArcTanh['\/1—x2]—xArcSin[x] (L-Log[x]) +4/1-x? Log[x]

m Problem #2
X ArcSi n[x
J—[]dlx =x-41-x% ArcSin[x]
1-x2
= Problem #3

('\/X_+3‘V1+X)'\/—X+'\/X_‘V1+X
a2

chSin[m—\/x_]dlx = -[§+X]ArcSin[\/x_—m]

m Problem #4

JLog[1+xm]dx==
-2X + 2(1+\/?) ArcTan[m (x+m)]—1’2(—1+\/?) ArcTanh[W (x+m)]+xLog[l+xm]

= Problem #5
J Cos [x]2 ArcSin[Cos [x]%] /1 - Cos [x]® Csc[x]
dXx = -
\/Oos[x]4+Oos[x]2+l 3\/1+Cos[x]2+003[x]4
m Problem #6

Ar cTanh[ 1-Tan(x]®

1 V2 1+ 4 ] 1
J.Tan[><]'\/1+Tan[x]4 dx = - — ArcSinh[Tan[x]?] - 2 VirTanbd +—1+Tan[x]*
2 Nea 2




Charlwood Integration Problems

= Problem #7

Tan[x]
J— --——ArcTanh[\/1+Sec[x]3]
\/1+Sec [x13

= Problem #8

J-\/Tan[x]z +2Tan[x] +2 dx =

—\/—1+\/? +\/1+\/5_ Tan[x] \/1+\/5_ +\/—1+\/5_ Tan[X]

ArcSinh[l+Tan[x]] + l(1+\/5_) ArcTan[ E(—1+\/5_) ArcTanh[
2 2

V2 A2+ Tan[x] (2 +Tan[x]) V2 A2+Tan[x] (2 + Tan[x])

m Problem #9

1 1
fSi nixi ArcTan[w/Sec[x] -1 ] dx = EArcTan[\/—1+Sec[x] ] -ArcTan[«/-1+Sec[x] ]COS[X] + ECOS[X] -1 +Sec[x]

= Problem #10

X3 ArcSin[x]

J dx --ieA'CS'”[X] (3x+x -34/1- x2 41 )

1 -x2 10

= Problem #11

L 1+x2]L V1+x2
JX og[1+x?] og[X+ i ]dlx =4x-2ArcTan[x] -2 1+x2 Log[x+\/1+x2]+Log[1+x2] (—x+'\/1+x2 Log[x+\/1+x2 ])

V1+x2

= Problem #12

JNcTan[x+\/1-x2 ]dlx =

ArcSi n[x 1 -1+v3 x 1+V3 x -1+2x2
-—[]+—\/3 ArcTan[+—]+—V ArcTan[ ! ] V ArcTan[ . ]+
2 4 V1-x2 V1-x? V3

xArcTan[x+\/1—x2]—%ArcTanh[x\/l—xz]—%Log[l—x2+x4]



Charlwood Integration Problems

= Problem #13

xArcTan[x+V1-x2]
dx ==
V1-x2
ArcSin[x] 1 -1+4/3 x 1+43 x —1+2x2
-—[]+—\/3_ArcTan[+—]+—\/_ArcTan[ ’ ]——\/_ArCTan[ * ]-
2 4 1_x2 4 AV1-x2 V3

1-x? ArcTan[x+\/l—x2 ] +%ArcTanh[xx/l—x2]+§Log[1—x2+x4]

= Problem #14

ArcSin[x] (—1+v1—x2)ArcSin[x] ArcSin[xi?
J—c‘ﬂx:: + -Log[lm/l-xz]
1+V1-x2 X 2

= Problem #15
JLog[x+\/l+x2] xLog[x+\/1+x2]

1
dx == -EArcSin[xz] +

(1 _ X2)3/2

1-x2

= Problem #16
JArcSin[x] x ArcSin[x] ArcSin[x?]
a -

(14x2)%2 Newra 2

= Problem #17

Log[x+Vx2—1] 1 xLog[x+V—1+x2]
dx = - — ArcCosh[x?] +
(1 +X2)3/2 2 V1+x2
= Problem #18
Log[x] V-1+x2 X V-1+x? Log[x]
j—dlx::——ArcTanh[ ]+
x2 VX7 1 X N X



Charlwood Integration Problems

= Problem #19
V1+x38 2V1+x3 2
J * dx = * -—ArcTanh[\/l+x3 ]

X 3 3

= Problem #20

T
JXLOQ[X+ ” 1]dlx==—x+'\/—1+X2 LOg[X+'\[—1+X2]

x2-1

=m Problem #21

x3 ArcSin[x] xV1i-x* 1 ] 1 X V1-x2
f dx = -—41-x* ArcSin[x] +—ArcTanh[—]
1-x4 41-xz2 2 4 1-x*

= Problem #22

1-< x
x3 ArcSec [x] V-14+x4 1 1 \] x?
J dx V-1+x* ArcSec[x]+—ArcTanh[—]
1 2 2 v

= Problem #23

J‘xArcTan[x] Log[x+\/1+x2 ]
V1+x2

dx = -Xx ArcTan[x] +%Log[1+x2] +41+x? ArcTan[x] Log[x+\/1+x2 ] —%Log[x+’\/1+x2 ]2

= Problem #24

x Log|1++vV1-x2
J [ ]dlx::\/l—x2 -Log[1+\/1-x2]—\/1-x2 Log[l+\/1—x2]

1-x2

m Problem #25

»\/—2
JXLOQ[X+ s ]dlx = -X +\ 1+ x2 Log[x+‘\/1+x2]

V1+x2



Charlwood Integration Problems

= Problem #26

xLog[x+V1-x2] ArcTanh[W/Z_x] ArcTanh[w/?Vl-xz]
J dx =V1-x° + - -\1-x? Log[x+ 1-x2]
1-x2 V2 V2
= Problem #27
Log[x] 1-x? V1-x? Log[x]
J—dlx =-—— -ArCSIiN[x] - ——M8MM8M8 —
x2 41 -x2 X

= Problem #28

X ArcTan[x]
J— dx = -ArcSinh[x] +41+x2 ArcTan[x]
V1+x2

= Problem #29

ArcTan[x V1-x2 ArcTan[x V1-x2
J—de = - [x] -ArcTanh[\/l-x2 ] +V2 ArcTanh[—]
V2

X241 -x2 X

= Problem #30

x ArcTan [x V2 x
f—[]dlx = -ArcSin[x] -\ 1-x% ArcTan[x] +\/2_ArcTan[—]

1-x2 1-x2

= Problem #31

ArcTan[x V1+x2 ArcTan[x
J.—[]dlx = - []—ArcTanh[\/1+x2]
2 NTrx? X

= Problem #32

J-ArcSin[x] V1-x2 ArcSin[x]

dx == +Log[x]
x2 41 -x2 X
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= Problem #33

fx_"og[x] dx = _m+ArcTan[\/-l+X2 ] +4-1+x2 Logx]

x2-1

m Problem #34

Log[x] V1+x2 _ V1+x2 Log[x]
j—dlx == - ———— + ArcSi nh[x] - —m
x2V1+x2 X X

m Problem #35

1
J-xArcSec[x] (—1+x2)ArcSec[x] \fl_xz X Log[X]
d

= Problem #36

f—x LO9DT o - -W+ArcTanh[\/1+X2 ] +1+x2 Logix]
Viexz

x2-1 V-1+x2 V-1+x2

= Problem #37

ArcTanh[%]

Sin[x]
J-— dXx = -
1+Sin[x]? V2

= Problem #38

ArcTanh[ﬁ]
J 1 +X2 Lax4
dx ==
(1-x2) V1+x* V2
= Problem #39
ArcTan[ﬂ]

J 1 —X2 1+x4
dx ==
(1+X2) V1+x4 ‘\/?



Charlwood Integration Problems

= Problem #40

Log[Sin[x]] Cos [x] Log[Sin[x]]
J— dx = -x - ArcTanh[Cos [Xx]] -
1+Sin[x] 1+Sin[x]

= Problem #41

4 Cos [X] 2 Cos[x] Log[Sin[x]] Cos [X]
JLog[Sin[x]] 1+Sin[x] dX = - -4 ArcTanh | ——
V1+Sin[x] V1+Sin[x] V1+Sin[x]

m Problem #42

4/ Sec [x]4-1
ArcTanh| ———
J‘ Sec [X] g [VZ Sec[x]Tan[x]]
_— X = -

'\/Sec[x]“-l V2

= Problem #43

Ar cTanh[—l'Tan [x”
J Tan [X] d V2 A/ 1+Tan[x]4
— dX = -
\/1+Tan[x]4 2N2

m Problem #44

ArCTanh[\/S_Oos[x] (1+Si n[x12) ]

J Sin[x] 4 24/1-Sin[x]®
—_— X::
AV1-Sin[x]® 23
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m Problem #45

f\/VSec[x] +1 -vSec[x] -1 dx =

V-2+242 (—\/7—\/—1+Sec[x] +41+Sec[x] )]

V2 Cot [x] V-1+Sec[x] V1+Sec[x] -1+v2 ArcTan[

2\/—\/—1+Sec[x] +V1+Sec[x]

V2+2v2 (-V2 -v-T+Secix] +V1+Secix] No2+2v2 V-vTIs5ecIx] +VIssecx]
1+42 ArcTan[ “Vi1+v2 ArcTanh[ ]+
2\/—V—1+Sec[x] + V17560 [x] V2 A C1+Sec[x] ++V1+Secix]

\/2+2w/? \/—\/—1+Sec[x] +4/1 +Sec [x]
V2 -v/-1+Sec(x] ++V1+Sec[x]

—1+\/7 ArcTanh[

]

= Problem #46

1 1
Jx Log[x?+1] ArcTan[x]?dx = x ArcTan[x] (3-Log[1+x?]) - = (6 -Log[1+x?]) Log[1+x?] - ;ArcTan[x]2 (83+x% - (1+x?) Log[1+x?])
4

= Problem #47

ArcTan 1 +x? —ArcTan Lt +X ArcTan 1+x? +—w/_ArcTanh Lot
Jareran[x o3 ] ax ] e ] pEnEsE

m Problem #48

fArcTan[Vx+1 —\/x_] dX = V. + (L+x) ArcTan[V1+x —w/x_]

= Problem #49 (Note: The problem was altered so as to have an answer involving only elementary functions and operators.)

X
Ar s|n +ArcTan|y 1-2x2
j c v_2] cTan[/ ]

= Problem #50

[areTan[x 157 | ax = x arcTan[x V15 ] - (1+ ArcTan/ 1+VE) V12 |+ %(1+ ArcTanh[/% 14vE) V1o ]

]dlx ==xArcS|n[



