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Trigonometric Functions 4kl Jlg!

:JWI g2l e bl dilats plusinl plesdl cauadls ) Cloyas oS (i) sladll (3

e = cosx + isinx (1)
e ¥ =cosx —isinx  (2)
W (2) o (1) @3y dolae pazm
eix +e—ix
COSXx = T

Tk (2) 20 (1) 8 dslan

— e ix
20

Sl ¢ paiall Jiall § Ll dovmie (p ©BEMNal 0 O

. el
SInx =

. eLZ + e—[Z - eIZ _ e—lZ
COS = SInN4 =——"—
2 ’ 20

Some Properties of the Trigonometric Functions 4sdisdl Jlgll palbas- as
1.sin(—Z) = —sinZ do,8 dl>
2.cos(—Z) =cosZ dumg) dl>
3.sinZ +cos*Z =1
4.sin(Zy + Z,) =sinZ;cosZ, + cosZ;sinZ, §ladl yuis
5.cos(Z; £ Z;) = cosZ;cosZ, +sinZ;sinZ; &yl WSe
6. % (sinZ) =cosZ

d :
7.;((:052) = —sinZ
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8.c0s(2Z) = cos?Z —sin? Z

9.sin(2Z) = 2sinZ cosZ

10. L (tan Z) = sec? Z, 2 (cotZ) = —csc? Z
dz dz

11.£(secZ) = secZtanZ, i(CSCZ) = —cscZcotZ
dz dz

12.cosZ =cosZ, sinZ =sinZ

13.sinZ =0, ifZ=kn, k=0,%1,12,..
14.cosZ=0, ifZ=-+km k=01142..
15.sin(Z + 2n) =sinZ, cos(Z + 2m) = cosZ

16. sin (g - Z) = cosZ

Inverse Trigonometric Functions &wSa! diliall Jlgul
ol dlaie Joaiud Wld duSiall dxliall Jlgall Cyad sl
eiw + ewiw

Let Z = cosw = — cos 1Z=w

= e2W —27Ze™ +1=0

Zﬁ.ate_!a(éx\lg
b —(20) 2 JQD2-4x1x1_ 2Z+\4Z2 -4 27+ 27721
e = = —
2 2 2

eV =7Z+7%2-1
‘@ cos™H0 = gw oz G g8l 4980 ol (e gl a3l Hlasbg

SeW=27+72-1
loge™ = log(Z +72 — 1)

>w =%log(Z+\/Z2 —1)

cos™1Z= %log(z +4z22% - 1)
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2] Sy Aol iy

sin"1Z = %log (iZ +41— Zz)

] 1 Z+i
l+Z) cot™1z =—_log( )
i—Z 210 Z—i

1 (1+\/1—Zz) -1 1 (i+\/ZZ—1)
csc 7 :?log P —

sec’1Z="1lo
i 08 Z Z

i
tan 1z = -1 (
an > og

Aulal) Al ) gall cilEtie

—— — (cin—1 —
Vi-22 D= =0

d -1 Z) —
77 (cos =

d d
e _1 ju— 1 -_ _1 ju—
P (tan™'Z) = 7 # +i P (sec™ Z2)

1+22’ AVAEE

Z #* ti

d t712) =
dZ(CO )_1+Zz: L

d —lz) —
a2\ D=

Hyperbolic Function 4431331 Jlgu!
t iz sUadll § el Ot Guiing el Jlgall Ablogy I Jlgdl Cisyas 5oy

e? +e? el —e %

hZ =—— inhZ =
cos 2 , sin 5
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Some Properties of the Hyperbolic Functions 45yl Jigld! (ailas s

1.sinh(—Z) = —sinh Z a3, Als

2. cosh(—Z) = cosh Z duzrg)y dlld

3.cosh?Z —sinh?Z =1

4.sinh(Z; + Z,) = sinh Z; cosh Z, *+ cosh Z; sinh Z,
5.cosh(Z, + Z,) = cosh Z; cos Z, + sinh Z; sin Z,

6.%(sinhZ) = coshZ, %(coshZ) =sinh Z
7. %(tanhZ) = sech? Z, %(COch) = —csch?Z
The Relationship Between L5119 Adliadl Jlgudl (s d9MaJI
Trigonometric and Hyperbolic Functions
0 G
eiZ 4 o—iZ plZ _ p-iZ
cosZ=T, sinZ=T
Je Juaxi Wl 7 Jw iZ yassa
pliZ 4 o=iiZ pliZ _ p—iiZ
cosizZ = > , siniZ = T
e % 4+ e? e %4 —eZ
CosiZzT, siniZ=T
cosiZ = coshZ, siniZ = isinhZ
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10l O K WS iy all juding
coshiZ = cosZ, sinhiZ =isinZ
10l ol odlel Bl Jlomiesl LiSlong
sinZ = sin(x + iy) = sinxcoshy + icosxsinhy
cosZ = cos(x +iy) = cosxcoshy —isinxsinhy
sinh Z = sinh(x + iy) = sinhxcosy + icoshxsiny

coshZ = cosh(x +iy) = coshxcosy + isinhxsiny
Ll

|sinh Z|? = sinh? x + sin? y
|cosh Z|? = sinh? x + cos?y
|sin Z|? = sin? x + sinh? y

|cos Z|? = cos? x + sinh?y

AL d8Yal) domo ol 1 Jlie
sinZ = sin(x + iy) = sinxcoshy + icosxsinhy
As:cosiy = cosh(y), siniy = isinhy
~ sinZ = sinx coshy + i cos x sinhy

elZyp—iZ

ol ey cosZ = BVl Jomiww! 1 Jlio

cosZ = cos(x +iy) = cosxcoshy —isinxsinhy
ei(x+iy) + ei(—x—iy)
2

cosZ = cos(x + iy) =

1
=3 [e™¥(cosx +isinx)+ eY(cosx —isinx)]

= E[ X~V 4 e‘ixey]

e Y +eY]l e Y —e¥ . .
= COS X — —isinx — = cosx coshy —isinxsinhy
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|sin Z|? = sin? x + sinh? y 4l &Mall dmo sl 1 Jle
|sin Z|? = |sin(x + iy)|? = |sinx cos iy + cos x sin iy|?

since cosiy = coshy,siniy = isinhy

|sin Z|? = |sin x coshy + i cos x sinh y|? = sin? x cosh? y + cos? x sinh? y
= sin? x cosh? y + (1 — sin? x) sinh? y
= sin? x cosh? y + sinh? y — sin? x sinh? y
= sin? x (cosh? y — sinh? y) + sinh? y = sin? x + sinh? y

Inverse Hyperbolic Function deuSall dousi3l JigJ!
Let Z = sinhw = w=sinh"1Z
© sin(iw) = isinhw = sinhw = ?Sin(iw) =7

= sin(iw) = iZ

iw =sin"1iZ
iw = %log (i(iZ) +J1— (iZ)Z)
w = —log(—Z+\/1+Zz)

1
w =lo ( )
8 —Z+V1+ 22

w = log(Z+\/1+Z‘2)
sinh~1Z = log (Z+\/1 +Zz)

Sl WSy ddylall uding

cosh™1 Z = log (Z +/Z2 — 1)

1+27
1—2)'

1
tanh~1Z = Elog (

th‘lz—ll (Z+1)—t h(l) Z + +1
Cco —zogz_l—an 7)) x

72



;LI‘).\B Sl /3ax d\jd A_LWLMIY\ d\).ﬂ\ 2 S /9 E)b\AAS‘

»2d e S (a5 2

Z+0

1+vV1-—22 1
sech 1 Z = log (#) = cosh (—) ,

1++V1+ 22 1
—) = sinh (—), Z+0

h-1zZ =1
csc og( 7

4009 31 J) gal) clEiiie

1
it
1
Nz

4 (si h=12) =
P (sin =

4 (cosh~127) =
dZ CcCOSs =

d (tanh™' 2) =
dz an =

1—2Z2"°

o e dadd Uz 1l
1. sin(i1.8185)
sin(0 + 1.8185i) = sin0co0si1.8185 + sini1.8185 cos 0
= 0 X cosh 1.8185 + isinh 1.8185 x 1 = i3

2. sin"ti3
1

Since sin™* Z = -log[iZ + V1 — Z?]

sin~'i3 = %log [i(iB) + 41— (i3)2] = %log[—3 ++/10]

1
= ?log[—S + 3.1623] =
= (1.8185

r-I}—‘l

1
-10g[0.1623] = — (~1.8185)
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3. cosh?2

e’+e % 7389+ 63 5 7.524
cosh2 = > = > — = — = 3.762

4. cosh™13.762
Since cosh™' Z = log(Z + VZ% — 1)
cosh™13.762
= log (3.762 +./(3.762)% — 1)

= log(3.762 +V13.153) = log(3.762 + 3.627) = log(7.389)
= 1.9999 ~ 2

5.sec(1—1i)
sec(1—1i) =

1 1 1

cos(1—i) coslcoshl+isinlsinhl 0.8337 + i0.9889

0.8337 —i0.9889  0.8337 —10.9889
= = 0.4983 —i0.5911

~ 0.83372 + 0.98892 1.6730
6. tan(2 — i)
_ sin(2—1i) sin2coshl—icos2sinh1
tan(2 —i) = ~ = — ,
cos(2—1i) cos2cosh1l+isin2sinh1
. 2el+e_1_. 261—6_1
Sin2————icos2———

el4+e 1 | _el—pe1
COSZ+T+ISH12T

0.909 x 1.543 —i1.175 X (—0.416) 1.403 +i0.488

T (—0.416) X 1.543 + i1.175 X 0.909  —0.642 + i1.068
 —0.901 +0.521 — i1.498 — 0.313 _ —0.38 — i1.811

B 0.64262 + 1.0682 1.553
= —0.245 — i1.166
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2

sinh‘lileog ig+\/1+(ig)2 =log[ig+\/—0.571]

s

= log[i1.571 + i0.756] = log[2.327i] = log 2.327 + iE
s
=0845+i—
‘2

8. cos(el™)

! . 180 180
1+ — 1,0 — ;o
cos(e ) = Cos(e e ) cos (e (cos 1x 314 +isinl X 3.14))
= cos(1.4687 +i2.2874)
= cos 1.4687 cosh 2.2874 — i sin 1.4687 sinh 2.2874

= 0.101 x 4.9754 — i4.8739 x 0.9948 = 0.5070 — i4.8486
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