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Basic Formulas

- Jax" do = Sgat! 8. sin(x) = cos(x — %)
aﬁb = 11naz + b| 9. sin(z) = 1 — cos?(z)
[ ab® de = Lab® 10. sin(2z) = 2sin(x) cos(x)
) fSiIl ar dr = =<osaz 11. COS(2ZU) = 2COSQ($) —1
. ‘ 1—cos(2x)
. [ cosax du = #RAE 12. tan(z) = Sin(27)

[tanax de = Injcos az| 13. asin(z) + beos(x) =

Judv=uv— [vdu Va? + b2sin(x + tan~! 2)
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Rational Functions

b 1
: f azx+b dr = % _2 |CL$ + b‘ 26. f 22(x2—a?) az2 a?) - a2:c 2a‘3 In ‘x+a|
2 _ 22 b 3b2 _ +
.fa§+bdx_§—a—a—§—? 27.f—2_22dx—2(af_x2) ln‘x a‘
2—211(1 lax + b 28. [ 2+ax+b =
i — (2 a2k ) i ap s @2
: (ax+Db)? a(az+b) Vib—a? an Vib—a? 1 > a
b1 — if 4b = a?
: f (aaz+b) dx = a?(ax+b) + a? In |CLSC + b‘ < r+a/2 ; ! a
, , 1 1 2z+a—vVa*—4b if 4b < CL2
f T dr = ar+b b . L VaZ—4b 2z+a++va2—4b
) (az+b)? ol a3(ax+Db)
210 |az + b| 29. [ dr = 5In|2? + ax + b| +
. dx — 1 lIl 1 2z+ : 2
f x(ax+Db) |ax+b| \/m tan™ (\/zfl:)—_iacﬂ) if 4b > a
d _ 40 1 : _ 2
: f xQ(a:erb) o l% In ’alx bz Zx?i-a it 4b = a
—a 2c+a— a24b} if 4b < CL2
[ i = B |est] et e M B
d 2
'fa:(ﬂ—ia?)_mlﬂln(m) 30.fﬁz+bdx:x—%ln‘x2+am+b+
d _ -1 1 -1 (
S mty = et (3) 22 tan~! (\/2%) if 4b> a?
2 _ 1 -1
: f (xQ—T—aQ)Q dr = 2a tan (%) o 2(x23f|—a2) < 4:1:_4?;1 if 4b = a?
dx 1 T fa2 a?—2b 2x4+a—+v/a?—4b . 2
’ f z(z?—a?) T 2a% In [ 2Va2—4b I 29:+a+\/a24b’ it 4b <a
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41.

42.

43.

44.

dx _ 1
34tad T Gz In

6a?
1 —1 ( 2x—a
e tan ( 34 )

2 +2ax+a’
2 —ar+a?

+

f x3—|—a3 dr = 5; hl ;22;262;31652 +
1 -1 ( 2x—a

E tan ( \/ga >

[Vaz +bdr = Z(azx + b)*?

[ \/ﬁ 2\/ ar +b
[ avax +bdr = %P (ax + b)3/?
| i de = 2= aw 4+ b

f—“ﬁ”“’dmz%/aerbﬂL

Vhn | Vv it b>0
~2v/=btan! (/%) if b <0
dx _
fa:\/ax—l—b o
1 Vaz+b—/b :
7511’1 m lf b > 0
tan~t ((/223) i <0
ar 2(as—br u?
f r:ci,ls) dr = ( r? : f (u?—a/c)? du
where u = \/”ib, see eqs. 24 & 27
J oy =2 = Bnjayr + b
faf—&-b de =2 — 2Zf+ii;1n\a\/§ + b|

224201402
22—/ 2ax+a?

33. fx4+a4 = 4\[(13 In
2\/15(13 tan_l (a;/i:c;?)
34. f %ﬂﬁ dr = %tan_l (Z—i)

_ J;Q—\/iax—i—aQ
35. f a:4+a4 dr = 4fa In 224/ 2azx+a?

+

1
2v/2a

3/2

Square Roots
dr = 2z

45'faf+b 3a
%‘L—If’ln\a\/@+b|
[Vr+ay/x +bdr =

b 2z~

46.

( x——\/_—|—2—b—“—2) (z 4+ ay/z + b)*? —

(ab—%)ln‘ﬁ+g+\/x+a\/§+b

[V +a? dx:%a:\/x2—|—a2+
%2ln‘:1;‘+\/:132+a2‘
f\/sc2—a2dx:%x\/a:2—a2—
‘12—21n‘x—|—\/H|

48.
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50. fx2\/x2 +a?dr =
2x3§a2w /$2 i CL2 .
. fx2\/x2 —a?dx =

3.2
2x Saa: /.CC _a2

0. f\/aQ—xQd:cz%x\/a2—m2+“;sm Lz

%ln}aj—km{

a In ‘x + V2 — aQ‘
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) fﬂc2\/a2 —22dyr =
2ota o |t gt (2)

212
[ A2 gy = Vil +aZ —
aln | e/
z
2.2
= R ey
a++va?—1z>
aln e

ln‘x—i— \/:cz—i—cz?‘

ln|x+ Va2 — a2’

J
J

J

a?
2
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J

ln‘:ch Va2 +a2‘

f@dx:_@—l‘

f@dﬂ?:_@—F

—% =In |z + V22 — a?|
dx — wn—1l(z
—— =sin (%)
2
L dr = o224+ a? —
ré+a

xn+1

n _ 2"z
. [a"Inxdr = — L
Inz _ 1 2
L dr = 5(Inw)
(Ina)™ _ (lnz)m*+t
T dr = m+1 m 7é —1

Vai—a? g — /22 — a2 — asec ! (&
4 v ;

R i ¢
f\/jfﬁ =In |z 4+ Va2 + a?|

63. [ \/gffa? dr = %ZL’\/$2 —a?+
%2111 ‘CL’ + Va2 — az‘

64. f\/a‘g—i7 dxr = %@"/&2 _ 55'2 + %Sin—l (g)

65 dx . ;lln (H-\/m
) /r22+a2 a T
dx 1 -1z
66. — 53 — g S€cC }a‘
da _ -1 a+va?—a?
67. [ ey = e
dx _ —Vx2+a?
68 f CL‘Q\/W - ar
dx _ Va?—a?
69- f :1:2\/1:27012 - CLQI
70 f dx _ —Va%—z2
’ 2Va2—12 a’x

71 fﬁd— ,‘;ﬁ :;?\/xQ‘FCLQ—
L+ i n(z + Va? + a?)
72. fﬁd— — = g Vr?—a?+

%—l—%ln(x-l—\/:ﬁ—aQ)
73 fx—l—d— h :hl(l"" \/@2—332) —

%ln 1222 — a?| + %tan_l (—f 2>

a“—x
d Va2—a?
74‘ fa \/C;Z; 332 ax =

1
tan <\/a2$—7x2) -

Natural Logarithms

n#1

78. [~ = 1In|Ing|

zlnz

79. f(;i—ff)gdx:%(ximlnx—lnu—i—a\)

80. [(Inz)?dr = z[(lnz)* — 2Inx + 2]



81. [In(av/z + b) do =

82.

83.

84.

89.
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91.
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95.

(z — &) In(ay/z +b) — 2

NG
st

[In(z* + ax + b) dv = =22 — a +

(x +
( V4b — a? tan™! (

4 0

\/ 4b In

2:E+a7

) In(z® + ax + b)+

Jfb%) i 4b > a2

if 4b = a?
2renVEl) ) < o

fln(x +Va2+a?)de = —vVa? +a? +

zln(z + vVa? + a?)
[In(x + Va? — a?) de = —va? —a® +

zln(z + vVa? — a?)

ax
[ xe™ dx = S

J

2 ax
eaa:dx:xe

_ e

a?

85. [In(x —

Va?—a? —xIn(z + va? — a?)
86. [In(x + Va® — 2?) dx =

rln(z +va? —a?) —x —
W
4y |otval

87. [In(a+ Va? —2?)de =x +

zIn(a

+Va? —2?) —asin" ()

88. [In(z® + a’) dz = x1In(a® + a?)

a
5111

22 42ax+a?

2 —ax+a?

Exponential Functions

_ 2ze®™ 2e”

a

a? a3

[ eVt dy = 2\/ze™T — ZetV®

Dtea

J 3

dx

=%—$ln|b+ew\

dz = 21n|b+ e™|

f\/e‘m +bdr = %\/e“@“ + b+

vbip

_Mjb tan_l (
a

Ve +b—/b
Ve 15 +vb

v —=b

if b>0

) ifh<0

[ Vb= g = 2 /F— e +

ﬁln

Ve 1b—/b
Ve +b+vb

96.]\%W

97.]%:

voip

98. [ e

&

uligzt
S b it b>0
20 gt (VE52) it b <0
sin(bx) de =
asin(bx) — bcos(bx)]

il

99. [ e

2+b2 [

cos(bx) dr =

bsin(bx) + a cos(bx)]

-1 2x
+ \/ga tan (f_?)

;)

Va2 —a?)de =2xIna +

— T+
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107.
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109.
110.

111.
112.

113.
114.

[ ze® sin(bx) dr = —f|axsin(bx) — 101. [ xe™ cos(bx) de = = [basin(bx) +

bx cos(bx) — Z;—;Zi sin(bx) + 221%2 cos(bx)] ax cos(bx) — 32—4:22 cos(bx) — agj_% sin(bz)]
Trigonometric Functions
[ sin(a) dar = 5 — 42 115, [ gl = n |t
[ sin®(z) dz = —sin®*(z) cos(z) 116 de  _ q | 1sin()
©J cos(x) cos(x)
2 o3
3 cos’() 17, [ =% = —cot(x)
2 _ =z sin(2x)
[ cos®(z) do = § + == 118. f#x(x) — tan(z)
[ cos®(z) dz = sin(x) cos?(z) + (o) o)
dx _ —cos’(x l —cos(x
119. fsin?’(x) ~ 2sin(x) + 21n sin(x)
%sm?’(:r:) ; w2@) | 11 | Lesing)
120 €T — S (X + 1 ]_n Sm(x
f SlIl COS ) dy — smg(;lx) f cos3(x) 2 cos(x) 2 | cos(x)
fa:sm(x) dr = sm(:v) — :r:cos(x) 121. | snl?(gj#(x) =In 1;;15;5) - sinl(x)
[ 2*sin(x) dz = 2 cos(x) + dz 1| 1=cos(a) |
122. f sin(x) cos?(x) — In sin(x) + cos(x)

27 sin(z) — 22 cos(x)

fﬁL‘Sln (x) dox = %2 — 5551111(230) _ coséQa:)

123.

)sin(z + a) dv = 1z cos(a) —

[ sin(x

Lsin(2z + a)

2 4
22 sin dr — 2 x7sin(2r) .

J sz 0 ! 124. [ sin(az)sin(bz) do = % -
x cos(2x) sin(2x)

4 + ] sin((a+b)x)
[ 2 cos(z) dx = cos(x) + xsin(x) 2att) .
[ 2% cos(z) dv = —2sin(x) + 125. J cos(az) cos(be) dz = 5=~ +

sin((a+b)x)

2z cos(x) + x? sin(z) 2(atb)
[ & cos?(x) do = »”CZQ 4 “11(290) 4 COSéQI) 126. [ sin(ax) cos(bx) dx = W —

9 9 dr — z° 22 sin(27) ((a+b)z)
[ x*cos*(x) do = % + ===+ COSQ(Hb)
x cos(2x sin(2x dx _ by x
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129.

131.

132.
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134.

135.
136.
137.
138.
139.
140.

141.

142.

) f asin(x

dx
1tcos(z)

J T

21n‘sin(

f a—l—gfl(x) -

atan(z/2)4+1—v1—a?
r/2)+1+v1—a?

2
vaz—1

1
n
V1—a?

f a—l—((:i(fs(:z:) -

a tan(

dx
)+cos(x)

= \/2+1 ln’ta (

fasinCOS(x) dr = -

130. f 1ic§s(:c) dx

2In [sin (§ £ (25%)) |

tan~! [V Ltan (2‘””)} if |a] > 1

if |a| <1

() +-cos(z) a?+1

+ 2(ag—|—1) In ‘a +

— In | sin(x)|

o) + V1 — 2?2

[(sin™H(x))? dx = x(sin"*(x))? —

27 + 2sin ! (z)v1 — 22
Pt (2) do = st (2) +
In(z + Va2 — 1)

[ cos™H(

r)dr = xcos (z) — V1 — 22

a? . a
2“ (Qx)‘ + =7 In

atan(x)+1
atan(zx)+a?

143. [(cos™H(x))? dx =

22 — 2 cos ()1 — 22
144. [cos™! (%) dxr = x cos™ (%) —

In(z + V22— 1)
145. [(sin™'(z))(cos ! (x)) dx

rsin(z) cos™H(x) + 2z +

V1 — 22(cos™(z) — sin!(2))
146. [ sin(asin™!(z))dz

av/1—22 cos(asin™* (z))+x sin(asin™* (z))

1—a?

= (z + ) tan (§ F (

247

4

z(cos™(x))? —

) F



147. [ cos(acos™!(z))dx = 149. [tan(a + tan'(z)) do =

av1_aZsin(a cos*i(_xgngx cos(a cos™ ! (x)) x cot(a) —

sinzl(a) In(xsin(a) — cos(a))

(222 —1)sin* z4av/1—22
150. [@sin'(z) dx = I

148. [tant(z) dz = xtan~'(x) —

_ _ (22%—1)cos™ ' x—av/1—22
151. [ cos™Ha) do = I

sIn(z? 4+ 1) i 1
— _ (2*4+1) tan" ' (z)—x
152. [xtan !(x) dr = 5

153. [tan™! (‘fxw—ﬁ) dr = (z + ZQI;) tan™! (“xxjcb) + 222102 In((azx + b)* + (z + ¢)?)

Hyperbolic Functions

154. sinh(z) = = 169. [ xsinh(x) dx = x cosh(x) — sinh(x)
155. cosh(z) = ewge’m 170. f:ccosh(x) dx = xsinh(x) — cosh(x)
156. tanh(z) = &= 171. [sinh™'(z) dv = xsinh™'(z) —

157. cosh?(z) — sinh?(z) = 1 211

158. sinh ™! = In(z + v22 + 1)

172. [ cosh™!(z) dz = x cosh™ ! (x) —
159. cosh ' = In(z + V22 — 1)

160. tanh~" = In () 2

161. [ sinh(x) da = cosh(x) 173. [ tanh™(z) dv = 3In(1 - 2?) +

162. [ cosh(x) dx = sinh(x) tanh ™! (z)

163. [ tanh(z) dx = In(e” + ™) 174, [ wsinh~(z) do

164 i g — 1" e 22241 1 /73

165. fcosh()—Ztan L(e?) 1 sinhe (@) - iveitl

166. [ th2 — coth(z) = m 175. [ xcosh™(z) dv =

167. [ m = tanh(x) 2t cosh ™! (z) — 1v/a? — 1

168. [tanh®(z) dz = x — tanh(z) 176. [z tanh™'(z) dz = 3(2* — 1) tanh ' (z) +

I8



177. [(sinh™'(2))? dx = 2z + z(sinh ™' (2))? — 2sinh " (x)v/22 + 1
178. [(cosh™!(z))? dx = 2z + x(cosh™*())? — 2 cosh™ (z)v/22 — 1
179. [ sinh™! (1) dz = zsinh ! (1) + sinh ™! (z)

180. [ cosh™ 1) dz = z cosh™ (1) + tan™! <\/1”i7)



