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Trigonometric Functions Hyperbolic Functions
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10.

11.

sin @ + cos? 0 =1 cosh?x — sinh?x =1

— 14 tan?6 = sec?d — 1 — tanh?x = sech®x

= 14 cot?0 = csc2 0 = coth?x — 1 = csch?x
1 — cos26 cosh2x — 1
. sin?f = sinh? x =
2
i 1 + cos 20 cosh 2x + 1
. cos?f = +— cosh?x = _+
2 2
. sin 26 = 2sin# cosd sinh 2x = 2 sinh x cosh x
. c0s20 = cos?f — sin? @ cosh 2x = cosh? x + sinh? x
=2cos?60—1 =2cosh?x—1
— 1—2sin%8 =1+ 2sinh?x

. Sin(A &= B) =sinAcosB =+ cosAsinB

. C0S(A £ B) = cosAcosBF sin Asin B

1
. sinAsinB = —3[cos(A+B) - cos(A—B)]

1

. cosAcosB = E[COS(A-l—B) + cos(A—B)]
1

sinAcosB = ?[sin(A+B) + sin(A—B)]
1

cosAsinB = ?[sin(A+B) — sin(A—B)]
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13.

14.

15.
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A+B A—B
sin A + sin B = 2 sin ;- cos

2
A+B A—B
sinA — sin B = 2 cos L sin
2 2
A+B A—B
coSA + cos B = 2 cos cos
2 2
. A+B . A-B
COSA — cosB = —2sin 5 sin -

Euler’s Formula: '/ = cos# +1isiné
z" = a(cosH +1sin#)

— z= \"/E(cos

O+2kr . . O+42kn
+ 1 sin ),
n n

ceosh—1
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d
_xn — len_l
dx

d X b o > I
—_—' =" =— =" =a‘lna,
dx X

d 1 1
—Inx== =— —log,x= ,
dx x dx xlna
Trigonometric Functions
—_ SINX = COS X

X
—_ COSX = — SinX
dx

’ _ )

—_tan x = = sec” x

X Ccos2 x

1 2

— COtX = —=——— = —CSC"X
dx sin” x

d sin x
—_—SeC X = = tanx secx
dx cos? x

d ’ COS X
-_—COotX = —
dx sin? x

= —cotxcscx

Inverse Trigonometric Functions

d ., 1
—sin" X =

dx 1—x

1 1

—tan"'x =
dx 1 +4x2

—_—sec X =
dx xvVx2—1

cd* = exlna

l Inx
o log, X = ==
8a Ina

Hyperbolic Functions

— sinh x = cosh x

X
= cosh x = sinh x

X

1 2

— tanh x = — = sech“x
dx cosh? x

d 1
—cothx = — ——m = —csch?x
dx sinh” x

sinh x
—sechx = — >
dx cosh” x
= — tanh x sech x

d cosh x
—cschx = — ——
dx sinh” x

= — cothxcschx

d 3 1
_—CO0S X = —
dx j =

- ot lx !
— C X = —
dx 1 +4x2
_—CSC X = —
dx xv/x2—1



3.

[e—

]

[ %)

)
/
-/

.

he

e

10.

It.

12

13,

._
>

15,

integral

xn+1
x"dx = = n#—1
n

ldx = In|x
X

y Xg=l

1
e™dx = me™
a

Trigonometric Functions
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sinxdx = — cosx
cosxdx = sinx
tanxdx = — ln| cosx|

cotxdx = In|sin x|

cscxdx = In| cscx — cot x|

x
=ln)tan—)
2
) 1
Sin“xdx = == — Zstx

X 1
cos? xdx = = + = sin 2x
2 4

sec? xdx = tanx

csc2 xdx = — cotx

secxdx = In| secx + tan x|

— ln)tan (%+%)‘ = ln)cot (Z—i)‘

Inxdx =x(lnx—1), x>0

b dx =

alnb’ i

/
e
Hyperbolic Functions
/sinh xdx = coshx
/ cosh xdx = sinh x
/ tanh xdx = Incosh x
/cothxdx = In| sinh x|
fsechxdx = tan~' (sinhx)

4 2

/cschxdx = ln’ tanh %‘

1 X
/ sinh? xdx = == sinh 2x — =
4 2

1
/ cosh? xdx = = sinh 2x + z
4 2

1 tanhx 4 1
tan® xdx = tanx — x /tanhzxdx = —tanhx 4+ =1n

2 tanhx — 1

1 cothx + 1
cot? xdx = — cotx — x /cothzxdx= — cothx + = In CONL

2 cothx — 1

/ sech’xdx = tanh x

/ csch®?xdx = — coth x
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, X
16. [ xsinaxdx = == sSin ax — == cOS ax
a? a
. 2x a’x? -2
17. | x°sinaxdx = = sin ax — COS ax
a? a’
% 3a%x2—6 a’x® —6x
18. | x” sinaxdx = sin ax — COS ax
at a-
i 4a2x3 —24x atxt—12a%x? +24
19. x* sinaxdx = sinax — CcoS ax
at a’
X . 1
20. | x cosaxdx = ==sinax + — Cos ax
a a
o a’x*—2 2x
21. | x“ cosaxdx = — Sin ax + = COS axX
a- a
a’x3—6x . 3a2x2—6
22. x3 cosaxdx = sSin ax + CcoS ax
a’ at
i X128 53 da’x> —24x
23. x* cosaxdx = SIn ax + COS ax
a’ a4
) % gin ax dx — ob¥ bsinax — a cos ax
a? + b?
asin ax + b cos ax
25. | e cosaxdx = eb* = =
at+b
, ax—1
26. | xe™dx = e
a?
1.2 .
axc—2ax—+2
27. /x e™dx = ™
a?
- 3" L hax—5
e dx = - .
a
4.4 4.3.3 2.2 . v
4% g a*x*—4a’x’+12a°x“—24ax+24 -
X dx = - e
a-
oax @’x® —5a*x* +20a°x? —60a’x? +120ax—120
e dx = = e
a
1, _;x
—_—dx ==tan” =, a>0
a2+ x2 + x2 a a
1 a—+x 1 X
- dx = ==In or =tanh™' =, |x| < |a|
—X 2a a—Xx a a
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1 1 xX—a 1 X
/—d’c = == In or —=coth™' =, |x| > |a|
a

x2—a2  2a x+a a

1
s —_—dx
/ va?z — x2
1
: / __xz — dx

. —1 X —1 X
= Sl = - or — COS =~ =
a a

= cosh™! = or lnlx +Vx2— az|

a

1 X
! / dx = sinh ™! = or In (x + Vx4 az)

xX“+a

./\/(lz—xzdx=
./-\/x2+azdx:

or

i f\/xz —a?dx =

or

1
¥ _(ix
/x\/az—xz
/ 1
. dx
XVxc+a

1
A dx
/ x/x% — a?

/ 1
. — X
Vv 2ax — x2

z = > a? Y

=02 — X2 4 ==sin"" -

2 2

2 .

% e

=+/x2 + a2 4 ==sinh ™! =

2 2 a

il W a’ 3y ad
- x+a+—1n(x+-x+a)
2 2

2 .

¥ a X

—v/x2 — g2 — == cosh™! =

2 2 a

. 2

X a

3\/x2 —a? — ?ln|x +Vx2— az|

1 _,a 1. [a++a*—x?
= — == (COSh™ " = or — = [n
a % a

1 . _,a 1 a -+ \/.'5 +,12

= —m=sinh™ " = or —=In
a X a X
1 _p a 1 X
= == COS - or -—SOC =
a X a a
~1 X oy f &
= COS ] — == or sin -— ]
a a

2

*— 1 x
44. / Vv2ax — x2dx = : 2ax — x% -} ‘TSin_l (— == l)

N
N

46.

2 a

- (n=1" { %rr, if n is an even integer
T eee—

& [sin"0
Al fsd =
o |cos”t e 1, if n is an odd integer
- 1 .
z L n—1!" (m—1)! -1, n, m even integers
/ sin” 6 cos™ 6 dH = ! : T : 2 .
0 AR 1, otherwise
n-(n—2)---5-3-1,  n=>0 odd integer

2 nl!'={ n-(n—2)---6-4-2,  n=>0 even integer

1,

n=0




