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3.3 Trigonometric Function:-

From Euler formula, we get
ix _ . .
e =cosx +1isinx
e ™ = cosx —isinx

X e—lx elx_l_e—lx

. e
Thus sinx = S COSx =

2 \
If we suppose Z = x + iy, we get

elZ_

—iZ iZ —-iZ
. e “+e
sin/Z =

e
——, COSZ =
21 2

3.3.1 Characteristics:-

\
inZ
1) tanZ = CS:):Z ,cosZ #+ 0
cotZ = C?SZ ,sinZ # 0 V.
sinZ
sec/Z = ,cosZ # 0 <
cosZ

1 .
cscZ =—— ,sinZ #0
sinZ

2) tanZ ,sec Z are analyticfunction in all point Zplan except cosZ = 0.
Also cotZ,oscZ aréanalytic functions in all point Zplans sinZ = 0.
3) Differential

\
d , . Q d L
&(st) ) cosZ , — (cosZ )= —sinZ
- ~ o2 4 —  ep2
dZ(tanZ) = sec*Z , dZ(cotZ) = —csc“Z
i(secZ) =secZtanZ ,i(cch) = — cscZcotZ
dz dz

4) Relations
1. sinZ +cos?Z =1
2. sin(—Z) = —sin(Z)
3. cos(—Z) =cosZ
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4. sin(Z, + Z,) = sinZ, cos Z, *+ sinZ, cos Z,
5. cos(Z; +Z,) = cosZ,cosZ, + sinZ, sin Z,
6. cos(2Z) = cos?*Z —sin? Z

7. sin(2Z) = 2sinZ cosZ
5) How makesinZ = u + iv

. 1 ; o 1 . , . ,
sinZ = Z_i(elZ —e lZ) — Z_i(el(xﬂy) —e L(x+1y))

= le —y+ix _ ey—ix) — zii(e_y[cosx + isinx] — ey[COSX = 4 SinX])
N
= zli(e‘y cosx +ie Vsinx —eY cosx +ieYsinx)

= %(cosx(e‘y —eY)+isinx(e™ — ey))

1 e V—-e¥ )
= 7cosx%+smx

(e V+eY) \

(e7Y-e¥)

= —icosXx +sinx coshy ¢4

\
. . eV—e
= sinx coshy +lCOS)C(—)-

sinZ = sinx coshy + icosx sinhy

L . :
H.W:- cosz = cos* coshy —isinxsinhy

H.W:- |sinZ], Iéole
e,
1. |sin Z|? = (sinx cosh y)? + (cos x sinh y)?
= sin® x cosh? y + cos? x sinh? y
= sin? x (1 + sinh? y) + (1 — sin? x) sinh?
= sin? x + sir? % sinh? y + sinh? 3/751'11/%5inh2 y
2

= sin® x + sinh? y
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2. |cosZ|? = cos?x + sinh?y
EX (1):- Prove that

1. sinZ =sinZ

sinZ = smx coshy +i1cosxsinhy = sinxcoshy —icosxsinhy .. *

sinZ = sin(x — iy) = sin(x + i(—y))

= sin x cosh(—y) + i cos x sinh(—y) 4
= sinx coshy — i cos x(— sinh y)

= sinxcoshy —icosxsinhy ...... ... *x

2. cosZ =cosZ H.W

Ex (2):- Write the following function as'u +\iv ?

1. cosi
x=0 & y=1 4
cos Z = cos x coshy — i sin xsinh y
cosi = cos0cosh1l—isinOsinh1
=1 cosh 1 —,i(0) sinhsd’= cosh 1
2. sinh(7mi) H.W.
3. sec(1— 1) HIW
6) Since 4
sinZ = sinx:.coshy + icosxsinhy
cos Z'= cosx coshy — i sinx sinhy

If x =0, then
i. 'siniy =1isinhy
cosiy = coshy Putt =iy , then
i. sint = —isinhit

cost = cosh it
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