DE MOIVRE’S THEOREM

Monday, October 11, 2021 2:00 PM

DE MOIVRE’S THEOREM:
Statement : For any rational number n the value or one of the values of (cos@ +isinf)" =cosnf+1isinnb

_ N -\ _ N | _ Y
1. Ifz=cos 0 +isin0 then z — e C?> - Le/\@) — e o
iz z 1= (cos + isinB)~! = cos(—8) + i sin(—0) = cosf — isinh
i.e. §=c050— isin@
2. (cosf —isinf)"=cosnf —isinnb v N
For, (cos @ —isin8)™ = {cos (—0) + i sin (—6)}" (?/C)—’S 9 '/\/ L S '\(-9)
= cos(—n0) + isin(—nb).
=cosnf —isinn 6 /X :SYPV\@’
Note : Note carefully that, — LQ%P@ 2
(1) (sinf +icosf)" #sinnf +icosnb
But (sin6 + i cos 6)™ = [cos (g - 6’) + isin (g - 9)]”
=cosn(§—9)+isinn (%—6) \[\/
(2) (cos 6 +isinii)* #cosnf + isinn.
SOME SOLVED EXAMPLES:
. .. (cos26-isin 20)7(cos 30+i sin 36)°
1. Simplify (cos 36+i sin 30)12(cos 560 —i sin 50)7
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Prove that (—1+—L)8£\/—§_—L)—8 ==
(1-0)*(V3+i) 4 ' r\//7
e [ fr)-&ﬂ—/?\qS”\],l\ = 32 &
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4. simplify (Frnaticose )
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6. If a, B are the roots of the equation x? — 2x + 2 = 0, prove that a™ + " = 2.2"2 cosn /4, Hence, deduce
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7. If a, B are the roots of the equation x? — 2v/3x + 4 = 0, Prove that a® + 8% = 0 and
a® — B3 =161 (HW)

) ()= 26D Y

8. Ifa=cos2a+isin2a,b =cos2f +isin2f,c = cos2y + isin 2y, prove that
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Prove that sin3a + 8sin3p + 27 sin 3y = 18 sin(a + f + ¥).

CoS A+ 2 (>3 F %CU“S\) = SN AA2ZSTNBF ZInA =
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12. If (cosO + isinB)(cos 36 + isin30) ...... [cos(Zn —1)6 + isin(2n — 1)9] =1 then show that the
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Applications of De-Moivre’s Theorem S - Zé) hili
Wednesday, October 20,2021 2:26 PM M<\’ o | 2 \_\/3
NOo- C)—i ﬂ Qqh 2/ /" ! -
z dey _—

ROOTS OF ALGEBRAIC EQUATIONS:

De Moivre’s theorem can be used to find the roots of an algebraic equation. ZL, - C())' [SYa (o]
General values of cos 8 = cos(2km + 6) and sin 6 =sin(2kr + 8) where k is an integer. -3

To solve the equation of the type z" = cos 6 + i sin 8, we apply De Moivre’s theorem  — CC‘}SCZ):’)‘] +ﬂ>
XS

.. 1 6 . . 6
Z=(COS@-}-lSan)n:COS;-}-lSan
. 0 . . 8\ . ..
This shows that (cos;+zsmz) isone ofthenrootsof z" =cos 0 +isin0.

The other roots are obtain by expressing the number in the general form

1
.. = 2km+6 .o 2km+6
z = {cos(2km + 0) + i sin(2knw + O)}* = cos( - —) + lSlTl( - )
Taking k=0, 1, 2,...............,(n — 1). We get n roots of the equation.

Note: (i) Complex roots always occur in conjugate pair if coefficients of different powers of x  including constant
terms in the equation are real.

(ii) Continued products mean products of all the roots of the equation.

SOME SOLVED EXAMPLES:
1. If wis a cube root of unity, prove that (1 — w)® = —27

SoP 3 - V3
ol ) \VQE— Z 7/\ N S C\)

/ V<
L7 = QU‘SO +18iD o) 13 = Q«US 2¥n *“ST”Z\‘T‘)

Lo\, 2.z Co%2D 4 {sin2D = )

] ‘S 3 l
- “uT oy UT = [CoS 2T 4 3inED ) o o
ke?2 —2,<= C9° /fg'f’\%\"‘s L T 7 3

L 2Ty Ssyn'e Ul s in D
FA oL X Lorw = |t oS l£+1$xnﬂg—r cost nsin =
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zu%/\, £ 83 )«( 1B =0
Z z 2 2

7
W= T . Q 3
( w)CIQ\,wgl) = C\»Zw)wo?“) = (14w -2w)
\— =

3 3 2
= (—w —2w) T (3w = -2F W
oA u)g z\

-yt = -2 3.

+h
2. Find all the values of 3\/(1+i)/\/§ + i/(l—i)/\/f A Yvot 2 N NPO Ve

e z=sltenin - (EEY

>
Vs
= o> T SR
Q X "\>
- oS 2D\ &y sin/ 2kn+D
C (2\41\ + b\) j

» . SSK ))
) N t
&UW : "\B no SN (T (

( 2

Lone e \Q'—O,w,l

Simi e . A
I |G-l = (-4
T 32

_ COS(%\M) M- \‘g{f\é%\Q’U

I’b}
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g\t \<+t)

_ CC)SC \<¢)>” \Swr\<
= =y

k. =0,1,2Z
g \at) )
/K— — W\nexe =0 ) 2
TR = 2 () e
1)
g 2 (0% |
— oS 1N cosS c.(_.—-’ B
= ¢ “\/7/\ 2z ]2] 2
3. Find the cube roots of (1 — cos@ — i sinf). n =3
Nk -
S [mwos@ - 158
1/3
A . (2
\/?>

2

- ot [ ora o]

L

:CZS\“’“> LLO%(/T "'/3 tsin( g /&>]
(e (5 ) ()
) E’wc%j [m(@w% SR G DJ

(o [ ey e

\(3 ) 0 40
= G%m Q) o CTHD N rgin (CW Rl 4>
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= (29" & (OS] - AR AN A -
e | () e )
Putrg K= 0, o L2& get e tho ~votS.

> = fowenN
2 ol

2 gl
el 1Y )3 _ [\E—l')ﬂ\/g _ C"}g @;

\/3
= [LC)ST\ »m‘smﬂ]
\/3

= { Cos( 2T ATY A TSN (2R myj

4. Find the continued product of all the value of (—i)?/3 o

_ 2 T w \ 2\4"&)
il cos L K;)“ %\ gﬂn( — T
wolherce thl\’z_
COOE S o 7z = WS l\gf{gfn% dene =0

Zi=  COSTL A SiNT MK:)

Zo = (OS Zg,\\’ﬁn’% ferr =2

L TRe confinued PYDcLuu.l: — 2022y
= (o5 D asing (CosT 7807 Q_@sgi,lg ﬁggm@éﬁ)
- CUSCT/};( T\Jrf’%)x»m"mﬁ <1%)m +‘5%’JJ
Co% (3T A1 SN (8T)
= (~\)A (o) = /\

N

3/4
5. Find all the values of (% + l\—/2§> and show that their continued product is 1. C o) >

\
RS e N L
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5. Find all the values of \E + L'#Z— and show that their continued product is 1. L H- W )

\
tz) ! ;g);’ﬁ = LCQOB l;l,ﬁ S\‘f\%)j/ﬁ
- @cf& o+ SW\T‘>\/[7
6.SOLVE: x”+x*+x*+1=0
s AT AP 1 =0
AT (A3 1) J(@M\) =0
(7% w‘w\):o

MNo o >4 1=06 => A nP= (03T SIAT

= L3 = oS (X AT SN (XM AT)
9> = cos( 2ktIHT + CS“WZ\UHWT
= o= (Eag Cz\a%\)ﬂﬁ’ P sin LZ\U})T/;]
CoOS /2N - 4o 21N\
sy (2
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K=0,1227%
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T T s 20 N3 ws$ NSTaARYS
CUJSA+ gwﬁ%\‘ U «\—\Sﬁ = L\)( 0

cos X0 %) en 1D
2 7

10/23/2021 11:01 AM
7.SOLVE: x*+x3+x2+x+1=0

(R S TR

MM\SW PJ}j btﬁ > —

"W‘SP\:_O
1= _y cosorsing = OS2KmTisin2ky
\ /5
M= LCO & 2\ T 377)2\(77)
= O 2RT L., 2¥7p
i S — —
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M — 2T ! \ _ |
L cor 5-'('\ SN 2?? ;e = CU—S?—{—)S{O@
13 = COXED b 6
— N 67 —
g‘f'\g) ? , 77“1» CUS?T)-{JIS)Q(&/'
=)
ance e ~outs gf F1 4 ory N
Er H%H 2
—= - T Amty) =0 oY
m%}o(j Co’ 2
61 = A
e +7 $in 2K T)
9
8.SOLVE: x*—x?+1=0 -
)C:O/ -

ULy by 2y
\_"
M6+ 1= 0O
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~b = ] = coRT 4 8 nn = CoS(2XTNT H/SIN k)

L/
M = [COS ( 2k+)n + ) 8Tn C2\<+/37L7 6

(1

co’ (2t T con (BNT

_ ——\— 1

6 6
wheve K= 0o, 1,2 -, §
Yo = N
cos ?‘h&ﬁf\ﬂ
2
= o’ 3T ~ ,
Z) —)r’g—)ﬂglj: CU_SD —f)&)ﬂﬂD — O—%)w: )d’
6] > 2_
” - N
2 %5—?.“ _‘_]S]AV\ Sﬂ
6

73 = Co¢FT Yot
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v
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€

2 My N Qo ~vwors of MZiy= o and O M2 7z ng

1

OO dne ~Nuot s o gluwen QAN =m0

Ex oo MmN —m32a452 4= 0.

LU Py by M F] => m St

9. Find the roots commontox*+1=0and x® —i = 0. [ Hw)

- — .
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"YIM—T\L O
n = (-13y

U
[4:01

N0 =

) =

Ny —

sy —

10. f(1+x)°+x=0

S0 ) b6

C\H~MD <™=

= O

C%)éw = 0

C[Jm 6 = — =
—
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- Lccr& (20431 + 19N czwﬂ)?j
1
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[ 0
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CRTI+, anTl =

/7 2N+) N\
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M
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)

M
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show that x = —% — %cotg where 0 =02n+1)n/6,n=0,1,2,3,4,5.
.
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11.
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\
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If one root of x* — 6x3 + 15x%2 — 18x 4+ 10 = 0 is 1 + i, find all other roots.
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A=
L
- = -
= 2 — -
N —2 = > M M 42 = o

Nowo Fina dnhe.  Yemaining ~ootsS we o ||

diuide the given ea™ by ML _om+4

LWH —6m” st AE 0\ = (% 'Z’"+L>L”2‘ hrx 5 )

oo dne Temaining YWD YUORS ey flhe ~oods oA

equalown Nt -\« 5=

L= bi\]bZA/\qc —(-D T \}zﬂ—"\c:;cfs)

=

PN 2C\D
71, e 2 i ]O
o dhe Negquaved Nepeatning xouuts cnve - and 21,
12. Ifa,a? a3 a* aretheroots of x° — 1 = 0, find them & show that (1 —a)(1—a?)(1—a3)(1—a*) =5.
2 5-\ - O

?ZS—L / N
— (oX 2\<T]—h S)'/)Q]CU

71 = CoR 2T N
— ) sern 2D
= 5
=0
1"21217

o = COosO0 Xy svn O

\v\‘—

—
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jzi = Cos 2T .
- — 4y 9N 20
5 Do
- “uT .
')ll — C—Odg _\—\ _(—] g/\"mu\ﬂ 2
S -
Ty = c&g% ‘Yl\gn"né_:fj - 3
5
% = ,
R SR U
Iy
l.Q(L‘*z, <% ard o« a~ne Hhe ~woks of m2-l=
~)
e = (M=) (M=) (m—o®) Qw~oﬂ)
7n - )
<
N9 A mamg ] = (n ) () (=) ()

pot m=)
» X\l 1+ = C\—d)C\—d?)C\ﬂxg) (i—o )

(l—x Y (=t ) (1 —32) (\—x1)= 5§
13. Solve the equation z* = i(z — 1)* and show that the real part of all the roots is 1/2. CH~U0)

z  A_ e

- — - cos D __\, \l,Sj"y’\D
z -\ =y >
2% e

cos(en) ™+ ) ein (MXH)

1

A\ A
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14. If wisa 7™ root of unity, prove that S = 1 + 0™ + w?" + W3" + W™ + W ™ + W®" = 7 if nisa multiple of

e

7 and is equal to zero otherwise.

3
se\) . = (\3\"]( = (cos ZRmAVSsIn2kn)
—
_ cos>D + LSt 2¥1) w=0,12,3,45 6
py 3
Lee  wo = 0% D 4 gvn 20
T +
3’ T) N\ :)‘ ~N i
w = [P 4y gintD - wS iy an2T = 1.
r e
I
qu _ T N (\Bh: 1. w !z )

\p)
_E’(- N \\S Vo b CA W\MHPIQU/"I T+ thon W :‘; ’

50
Re~o S= 4 Wk LoD W Lo o Lot

Whon NS & wauwkrple ot F re 0= 3\
' 6CF\<)
A LT S A N W

Sk

S= 4w

AN
L) @Y @Y
'S

x - @Df)ék

C\>Glg

? 2K
T R R O RN

— A A AN A A
S — T
JTJ' N s vnolb au wuwdEple ot

Wh % 1.

MODULE-1 Page 24



3N
SokwnrwNg Wt WO

= 1wl (surm o F T erms ot o
— o 0\1\1 N(\T‘U)nj
IN N
1o W ) =\ L W :Fl
os= ) =2 =0
Vo \ -l
15. Prove that /1 + sec(6/2) = (1 + ew)_l/z + (1 + e_ie)_l/z
( l
So? - o dShow Pt o /€ = N T 5
= \ xS Lb) J He;@ \\ "ré@

Sque~Ning ot Sides

| ! <
[xsecd = : N ~
z xel® (4@ \/Cwe;&)ﬁ"‘ew)
we vl V/YLD\AQ e NRswht
| \ -
Rwveg = X -
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= e )(
|~ €' \*6)(9 4e)0 2%
~el® 2
Axe EEE——
- \ -1 @
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2
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HYPERBOLIC FUNCTIONS

Monday, October 25, 2021

1:00 PM

CIRCULAR FUNCTIONS:

From Euler’s formula, we have e® = cos@ +isinf and e = cos@ —isinf
0104 p-i0 _ oif_ o—if
o = — 1n = —
cos @ > S 0 o
.. elZzye—iz . elz_ g-iz
If z=x+ iy is complex number, then cosz = > Sinz= I
These are called circular function of complex numbers.
HYPERBOLIC FUNCTIONS:
. . . . . .. . eX—e™*
If x is real or complex, then sine hyperbolic of x is denoted by sinh x and is given as, sinh x = — 5
. . . .. eX4+e™X
Cosine hyperbolic of x is denoted by cosh x and is given as, cosh x = S
From above expressions, other hyperbolic functions can also be obtained as
sinhx e*—e™* 2 1
= = = = — = = e— n
tan hx coshx eX+ex"’ cosechx sinhx eX—ex’ sechx coshx eX+e X’ and
1 eX+e™*
cothx = =

TABLE OF VALUES OF HYPERBOLIC FUNCTION:

tanh x eX—e=X

From the definitions of sinhx, cos x, tanhx, we can obtain the following values of hyperbolic function.

X —00 0 (o]
sinh x —o0 0 0
coshx 00 1 o
tanh x -1 0 1
Note: since tanh(—o) = —1,tanh(0) =0, tanh(c0) =1
. |tanhx| <1

RELATION BETWEEN CIRCULAR AND HYPERBOLIC FUNCTIONS :

(i)

sinix = isinhx & sinhx = —isinix

sinhix = isinx & sinx = —isinhix

(ii)

cosix = coshx

coshix = cosx

(i)

tanix = itanhx & tanhx = —itanix

tanhix = itanx & tanx = —itanhix

FORMULAE ON HYPERBOLIC FUNCTIONS :

and

CIRCULAR FUNCTIONS

HYPERBOLIC FUNCTIONS

1 sin(—x) = —(sinx) sinh(—x) = —sinhx,

2 [cos(—x) = (cosx) cosh(—x) = coshx

3 e =cosx+isinx e* = coshx + sinh x

4 e =cosx —isinx e ™ = coshx — sinh x

5 sin®x+cos’x =1 cosh?x — sinh?x = 1

6 1+ tan’x = sec?®x sech?x + tanh?x = 1

7 1+ cot?x = cosec®x coth?x — cosech?x = 1

8 |sin2x = 2sinxcosx sinh 2x = 2 sinh x cosh x
=itanx _ 2 tanh x —

1+ tan? x 1- tanh? x
9 | cos2x = cos?x — sin?x cosh 2x = cosh?x + sinh?x

2

= ? rocév — 1
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T 1+ tan?x

" 1-tanh2x

9 cos2x = cos’x — sin®x

cosh 2x = cosh?x + sinh?x

=2cos’x—1 = 2cosh?x—1
=1 — 2sin?x =1 + 2sinh?x
1-tan? x 1+ tanh? x
= 1+ tan? x = 1- tanh? x
10 2tan x 2tanh x
tan 2x = 1T onZx tanh 2x = 17 anhZx

11 sin3x = 3sinx — 4 sin3x

sinh 3x = 3 sinh x + 4 sinh3x

12 cos3x = 4cos3x — 3 cosx

cosh 3x = 4cosh3x — 3 cosh x

13 tan 3 3tan x — tan3x
an3x= ———
1 — 3 tan?x

3 tanh x + tanh3x
1 + 3 tanh?x

tanh 3x =

14 sin(x + y) =sinxcosy + cosx siny

sinh(x + y) = sinhxcoshy + coshxsinhy

15 Cos(x + y) = cosxcosy +sinx siny

cosh(x + y) = coshxcoshy = sinhxsinhy

16 tan x + tan y

tanh x + tanh y

tan(x +y) = — ty)= N
n(£Y) = T3 tn x anh y tanh(x£y) = 7 + tanh x tanh y
17 cot xcoty + 1 —coth xcothy + 1
cot(x £ y) coty + cot x coth(x £ y) cothy + cothx
_ X+ X —
18 sinx + siny = 2sin <X 7 y) cos (X Y) 'sinhx + sinhy = 2sinh —cosh—>
2 2 2 2
_ X+ X =
19 sinx—siny=2cos<X;y>sin(X2y sinhx — sinhy = 2 cosh Y sinh ZY
X+ X—=
20 cosx+cosy coshx + coshy = 2 cosh 2T osh Y
s [XTY (X -~ y) 2 2
= 2 COS 2 COoS 2
_ X+ X—=
21 cosx—cosy coshx  coshy = 2 sinh ™ ysinhTy

_ Ly (*HY .(x—y)
= Sin ) Sin 2

22 2sinxcosy = sin(x +y) + sin(x — y)

2sinhxcoshy = sinh(x + y) + sinh(x — y)

23 |2cosxsiny = sin(x +y)—sinx—y)

2 coshxsinhy = sinh(x + y) —sinh(x —y)

24 2cosxcosy = cos(x + y) + cos(x —y)

2coshxcoshy = cosh(x + y) + cosh(x —y)

25 2sinxsiny = cos (x —y) — cos(x +y)

2sinhxsinhy = cos h(x + y) —cosh(x—y)

PERIOD OF HYPERBOLIC FUNTIONS:

sinh(2i + x) = sinh(2mi) cosh x + cosh(2mi) sinh x

= isin 2w coshx + cos 21 sinhx

= 0+ sinhx = sinhx

Hence sinh x is a periodic function of period 2mi

Similarly we can prove that cosh x and tanh x are periodic functions of period 2mi and i .

DIFFERENTIATION AND INTRGRATION :

(i) If y = sinhx,
ex_e—x
y=—
d d [eX—e™* eX+e™*
A = = coshx
dx dx 2 2
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. d
If y = sinh x, Ei—/ = cosh x

(ii) If y = cosh x,
eXt+e X

= ——2 )

Ldy _d (ex+e"‘) _e¥—e™¥

=— = sinhx
dx dx 2 2
dy .
If y = cosh x,— = sinh x
y dx
(i) If y = tanhx,
__ sinhx
" coshx
. dy _ coshx: coshx—sinhx -sinhx _ 1
Yodx T cosh2x " cosh2x

_ ay _ 2
If y = tanh x, el sech”x

Hence, we get the following three results

[ coshx dx =sinhx, [sinhxdx = coshx,

10/26/2021 10:29 AM -
SEEMESOLISRELLUBES, o

1. Iftanhx = %,find sinh 2x and cosh 2x

= sech®x

[ sech?xdx = tanh x

o
Srhhim = Zbunhm 5
- 2
\_t‘amh?% [_(i 2
I e K 1y 2
Cosham = |+ (»z)
. T =
l_B—(Ah%’Zn [._ﬁ)Z
o ' nm T ™
Sthher = € —@ , 2 orelhan =
2
given  bunhmz -
Y
60‘ ——8-?(— ) -—> - — = —
- — e M
elxe™ = e
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AN

K?f,

g/\\‘\\qlﬁ’\”/ 3/"3— &: Ll
- 6 &3
= \
coslnem = 23 _ o _ 2

2. Solve the equation 7cosh x + 8sinh x = 1 for real values of x.
\_—

>0 (O?SL'W"’I—f%"S7mh\,(,_ 4
et el v gel —xve = 2
(‘56%_577:&
_ 2
[5e® 12 ne™ = 15T ™1 =0
A S e e QUa ANl in et 1syt-29y -]z
Yo et - TCTDE [ Gayr oucisie) | |
- T s oY T
> J
2 C(15)
_ I _ .
"= 1036[3> N M= \0366 5>
Since . Xead TV M= LogCéB: oy 3

3. |Ifsinh™la + sinh™'b = sinh~x then prove that x = aV1 + b2 + bV1 + a2
x=avl+oi+bvi+a®

’) /’ /’
o el Sinha= X Sk b= 2 Shht= Y

Y4 = Y
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STh R CO("’}%) - %WNH)/\C:])
STh I corbr 4 cotlhx SinhpR = S'nhy —— C —I)

buk  Sinhe = & Shah = b

Sy = o

L

2
OSK 2 — st 2prp= 1

= o’ =
s e = e

34~m{\a/\()j CU\H’WO{: \/T
o

SU\D&H&‘U\Q{D:[ Y CT)

“direr b Thar -

4. Prove that 16 sinh®x = sinh 5x — 5sinh 3x + 10 sinh x

5 \ S
5. Lps= L6 sinkSe = 16 [STnhm)

el | &6 Q%’én>6
2

5
_ 16 -
= _;5_, e ”’(B

-) SRR n
LC@%)“ = @(O I L e e N “<hloj

e (o) (&) (Y (€Y
L e @ s ey ey - (@]

~ /% (3 /g\,l
S 5”,5@%—L+\oe%——\oé +5¢6 ¢ J

— —5M A P — 2~ \ N
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2t —

— 53 —3 -
-4 (e‘g“";c ) - 6<egw— e ﬁ) *IOCégﬂeUJ
]

5™ — 5~ 3™ —3M =™
- ( e — e _ TS( C - é ’\'\OCGW/( —C
o8 2 L

= S A 5% — 6 SN N> Vo S
— RS

5. Prove that 16cosh®x = cosh 5x + 5 cosh 3x + 10 coshx (HW)

6. Provethat;_—i?=cosh2x
|
SU\V) ' L)—)\g: e ——
| — _+
[ —
,_\\ 2 2
CO’ 2o (/@*S%ﬁ’S\hh”’lzj
2 S
but |—ccoh "L = — Sinh
L =
| S = ) | — |
\ -
- |+ Cosechn
— Sy "
L
QWV Coseclh = 1< . ) = Hn ) cosit
SN e SV p 2y Sl
:Cok\h’l%>
_ | |
s ——— ~ LT 1= stnn
\ — 1 STnin™
\ 7 — | tah‘/‘l s 0.
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S = — - - 2
L‘/\ /_\/’_ | — tﬂh\,\% L — STnIh'™
BB Cosht

1
cosh L COShe = RHS.

Co SWE 7 — STV

—_—
—_—
—

T 6
7. Ifu=Ilogtan (Z + E)' Prove that
(i) coshu=secf ([(ii)jsinhu=tan@ (iii) tanhu =sin@ (iv) tanh% = tang

SO Fluen U= log %ﬂm<1\¢£>
A 2

wrn D & bun &
. 2

—_—

b
c = WVL(’/%—\—%):

| — ey 4
Hbanz
G- Lxbung |- tene
_ @
\ \J/O\h/f), LTW“CE—L
CiY) codshu = 6\4—%6—
PR
el ( |4 tan & | = ben &
2 2 2
o T
Tbun &, [+ ten O
p [
= [:2 C = b= @/ﬂ |—\-\Tomq‘<9/z
[ — (yaﬂz%yi | — benld)y
Coshu = — = sec@
Cok ©
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- e_ow-\@

. . en (2
Ciiv) fonmhu =— >Tn h = — - nE
Coslhan Sece
CT\,\) tan <%> - gvh]ﬁb\/l B 2 Sinh U/L(_CJ%%U\/L
Cors in ul 2 cosh ),
= Sain WD Lo _ ten@ (U‘%ﬂ‘/\ﬂ
| o= [+ seco Crddejy)
7%?0“‘\%( Y \ _ 'S/I'V\CQ-/(U&CQ _ N Q@
3 = -
Ccos
lf‘C l/(c)‘g@) &) al
— 2¢in& rd Sin &

[

— (Sa'“ci
Cos ZJ
2 eS8/, &

8. Ifcoshx = sec@, Prove that

(i) x =log(secH + tanB) (ii)Hzg—Ztan’l(e’x) (iii) tanhgztang
n o O\~ = Secd@
o0t covn
'31 -
C xe _ sec®
2
cleo U= 2ecE
2™ —
e —2sec@®@ et 4+1=0
cl=3 2

J — 2¢ec® Y +1=0

Goete TLTEReO) T \J (~18€c@® — L) ()
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o mCrse) ¢ [Crearatn

¢
(l

lC(}

= 2Zseco T \] Lisecl

& -+

2

= S e ﬁ \} ‘T‘Oﬁﬁz@

= seco ¥ bune

= log ((sec@ x tend Y= T o9 seco +tuno)

Ll%( se@ - beng) = -0y ced P tana)

wWe can P’\/()\IQ "H\/\g_

o om= oy (sewitung)

ey kan (e')=

én = tun « et = Cobe

b“ﬂ e given dabu S e (@ < CU‘S?/Y"L

= ™Mot
\-
P
<L Se (e <= (TOV\O(—EQOZ,»,)(
_ o=

P
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ZS{QQQ = WV\O("ECC)&DC

S ALY fCos< 2
CU_SQL <;”)“y\o( - %fhl"(
5 secce = 2
S1n 2«
- Srh2o = CO@(/ 0 _2«
oG = 2
’ = D -0 _ -\, -

i) TP Gunh (XY= Jcaﬁégj

_71)
JU“hh("i} _ er_e® _ ety
bt —_—

- Se@ thune —|

SeLE +t tun @ +]

[+ $TNE — co’@

|« NG + o8&

= (l—Ccor®@) £ nG

[+ 3O) % Sn&

= %3 %/;Anzcg/z ’\’Z%?\V\@ILM&/L

2 cot@/, 28Ny o’ g
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SEPARATION OF REAL AND IMAGINARY PARTS

Wednesday, October 27, 2021 2:16 PM

Many a time we are required to separate real and imaginary parts of a given complex function.
For this, we have to use identities of circular and hyperbolic functions.

In problem where we are given tan(a + iﬂ) = x + iy, we proceed as shown below

Sincetan(a+iﬁ)=x+iy,wegettan(a—iﬁ)=x—iy. ?/o( _ LK’Y\\IBB)K C{d’? ]3)
1R
» tan2a = tan[(a + if) + (a — if)] _ ~ Q, Jo \%S’YU;J
__ tan(a+ip)+tan(a—if) ’ b&(\ (MB - XCQ C'/ &
o 1-tan(a+iB).tan(a—if) I .
_ O+ip)+x=iy) .  2x 1

- 1—(x+iy)(x—iy) - 1-x2—y2

~1—x%—y?=2xcot2a -
~x?2+y?+2xcot2a—1=0

= 13 Yan (ol-1 8)
tun (13D Ten e

[— Gan Cdprp)ten (4-7)
Further, tan(2iB) = tan[(a + iB) — (a — iB)]

__ tan(a+ip)—-tan(a—ip)

/ "~ 1+tan(a+iB) tan(a—iB) )
itanh2g = &= Goby) 2ty A0 Lo ’ &o(/?'\\@
1+(x+iy)(x—iy)  14+x2+y2 //%«(\/3>
. _ 2y N
~ tanh2p = Ty o C,U%LOU(\ 5

~1+x2+y?2=2ycoth2f ie.,x?2+y%2—2ycoth2f+1=0
SOME SOLVED EXAMPLES:
1. Separate into real and imaginary parts tan_l(em)
-\ 6 .
S, e ton Ce‘ ) = M1nY
n AN
n — ) O — Co=s @ +y 'n &
Ean(n+19) =€

< baﬂc\(( —-f\j) = (k@ _)pS’)Nﬂ&

} —L_GV\(V(—H»/) Ean (M~ )

:_ QC U%(Q +)'\S )ﬁﬂ&) —&<CCI‘%C9 ——/'\S)J’\ @J

[ — C (o3Q@ +1¢n@ ) CoR9 —/'\gz‘nc@
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2 wsd _ 2.00%0
ton(a) = =

| — ( cos?@ + 929

e Jvahczgcj - v

(1

NNE

= 2= T o™
2

Mow tﬁh[ (MHry) — M —Ig\))

= ben ( w+y) - ben (m-19)

[ then ( Atiy) tan (-1

Inpig= (Co30 +sing) — ( (20 ~1sind)

[+ Qo&@ —h\gm@ ( LC)—%@'TSV\@)

J A 2‘ "(Q \
fun(279) < % _ |S;n g

[+ Ccos2@ +81n29)

( fon( i) = 10501/\%0()

)b tonh 2y = L sin GO l
Cbanhag = Sing 229 = Senh (sine)

9= L kenyy (snd)

2

MODULE-1 Page 39



2
2. If sin(a -1 ﬁ) = x + i y then prove that X 4+ Y _—1and -2 _—

cosh?fp ~ sinh2f sin2a  cos?a

CLUAS SN (o 3) T 1Y

STnd cog))p — Cod Snir = MhHyY

Ccog{/g = Cos%)g £ %W‘M/B = u‘gfmn)g>

Sind cosh — 1 cos« sinhp = M Y

= v = $Tnd coshf 9= —cod sinhp
| ‘ = ot 3 A iy P
) At 90 o SINALShE . 07 TP
O sinn?p CoSW St P

A
— oo 4 cos = 1

g . 1
N 'Vll jL _ gl\\ﬂq‘o( CC)&h )S O SLOQ %/\V\\D “3
Cii) - - = e
STt A C/OS?/A S N A COSr)'@(

= C/Oﬁ\/;z(l/ Sivw\,)lﬁ - 4 .

3. Ifcos(x +iy)=cosa+isina,prove that
() sina = +sin®x =+ sinh?y  (ii) cos2x + cosh2y =2

o cOS(may) = Cosa xisind
> (57 oSy — STpv Siniy = oS X +1 87N X

(o~ Coshy — | sinmsiphy = cosdtsin

: ' inly= Isinh
( (OY = CCJS%\ﬂ? SN Y 1N j)

=
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Cow Parding Roc & TIwmaginewy powds

CORT C,O‘S]ﬂj‘_ colk o - T7inm %?V\%j = %/\\Y\OL /®

NGRS otk siptL =)

C@élw ’Cchl,ﬂj x&w‘\hl% %)‘n\/@i’) = |

.0 Lty =)
(1= sintn)) (1xSinh'y) X SINTL SINDhT

-+ 9 2,(1 — 9 A — L ) | % \ VL%\I\\/?'kj \

SThppty — st =0

L
= sintvm = $inh I @

S SThm = L Sinhy o Sipby =1 Sy

—

L
. q — ANTYL
-@wvvw@ Sino = — SN~ Sinhy = Lo
O Gnd= - SNty
Ci) TP cogam 4 coshay =2
LS = COS2 + Coﬁlmzj
= \_22/\‘102% —+ |- Q_gth\')?'j
— 2 -2 sy o SThY
S L
N L O B
= 92 - RWS.
4, Ifx+iy=tan(w/6 +ia),prove that x> + y? + 2x/V/3 =1

20 ben (G i) = ey

- ban é?ffo(B N

N

~
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(Y 7 -

fq“[ ( ?”rfd) *é?‘f"ﬂ

= baV\(ﬂwo{ ttan/ T -y
6 ) < ¢ (479 )t M= 9)

— \__/
| — F . [— * :
e (% iy ten (2279 it i

{Zah (ﬂ) = M\
s [\742_,th
C e X —w2ey2= 2
i R Iz

z;) '5’[2—(—32—\’%%: }

x y c

5. Ifx+iy=ccot(u+iv),show that

sin 2u sinh2v  cosh 2v—cos 2u’

e —

9% - 5 4iy= ¢ cob (uriv)

_’-Vl-fj: C C@ELU‘_I\J)

. BN
= C CosCuxiv) C‘@jgu"_‘)>}
\/ N
Sinlutia)d SinLaiNd

(S (U= orn(utiN)

1 = C Sfﬂ(u-?u)(o&(uﬂ\\)*

Sin (i) STNLU=iND
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S Do C Sﬂ"h[ (u——f\lﬁ'ﬁtu—h\tb‘?

[N _N\]
‘i [EU“S (.U—&\N,u—\—{\)) ’CU’SCU’YIUﬁ'M ) )J

2/%/\\’\& ntds = oS Cﬁ/%) ~ 05 C}A%IZ>

2o = C RAAANPARS
L (USZN — co‘bzu:]

M = C_ STh 2l 60\362}'\)3—; CUS%LQ
(o3 lhey - o2

) (@ C

—_—

Sin 2 T ol — Lo

DL L\ - Co?:(”“'\“ﬂﬁ
N\ ) s ~ . K/COE(*YH'M) |
219 = Ne N gINlNMW
B omplese Frs !
= \/\r\/AV\V\@\('
6. Ifu+iv=cosec G +i x),prove that (u? + vz)z =2(u? —v?)
Sor coseC ([T = uni
\/\
(\__ — U\ftN\\)
%h(. L
\ U—IN
\ o _ —
Svn( Dotiv) N S VN
Sing = U= U RN
/) N A —
y (5 = CC)%’El_gqmpL 2 & i U2 ULty
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= U —\\J @] _\v N

SW‘I\D_ N 0] u \ N
" (0% CQ %\1 STINIT U2 4 gy U2 VEENDE
C/\\ou) sinD = CcosT = L [(Ug)w~Cc)S]/)“/L
“ b
b St i = | gwﬂzm)
Co Sh > siphm w7 N
Iz T~ AN Uty

2wt _ 2NZ \

@1*\\2)?‘ Qﬂwl)L
2 u? N = Q)‘Z)N?) T bence D%GNQC\

7. Ifx+iy= cos(a + iﬂ) orif cosfl(x + iy) = a + i express x and y in terms of a and 3.
Hence show that cos?a and cosh? are the roots of the equation 2% — (x2 +y2 +1)A+x2 =0

vy ny = cos LA &)
— ‘o — Sipnd an®
- QOJ)A C,OS\§7> n \&

\RZ 1S\hNhR
Q,O‘b\\(}'/ cosh A SIME ‘>
090 6 _ravnd Sinng

9= —~ ANA SN B “/@

WX\ T oS AC

2 = Cobh oSN
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Wk, In LS o ~uots fhe Qua dxa b equehon 7S

>\2 ~ Q SU\MU{VZMH)/\ + LGY‘(DAU\C% ol xvuts)= 0

o Show dhot conly £ o one oot ot

)
A L SO LRI S M o
T = oo 4 oSHE T (O

imw@ N =— (o34 cogh)3

9L = 08X cosiB
@ 1s pwved
\ 2 .2, = 2 L N i
NOwW AT 1= Cos A COSh BT SinASinkp +]

2 +
S cosld cooW ¥ Cimcos®) (osw B )

d 2
B —\ _co’lq codh B+ cosAt]

— 24 o SWR A COSKS
= (08w 4 oSW P
@ s a\so pove d-

- - Q0320< Z QM\,?\B N \(U‘C)lr'gd/ﬁ given edquaton
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INVERSE HYPERBOLIC FUNCTIONS

Friday, October 29, 2021 2:28 PM

If x = sinh u then u = sinh™! x is called sine hyperbolic inverse of x where x is real.

Similarly we can define cosh™'x, tanh™x, coth™'x, sech™1x, cosech™x.

Theorem: If xis real.

(i) sinh™ix =log (x + \/F_%Tl_)
(i) cosh™'x =log (x + \/gf_—_lj
(iii) tanh™'x = 1log (ltjf)

2 1-x

oM. ) Lek SR vy =
= 3Sphy =T
S ol
= T
2
ej léji 27t
oWk Pl Y \Dj ej %Wﬁ\“aw
e*? — | =2 ej
CZj’ zmej =0
b

s s o qQuadxubhC in €@

- e o = (._27\> 2 J (—2M>°- LD (VD

2 (C\)D

<~ ej = g QMN\Q«H

2~

-
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- 9= 10y ( i’\}w\zm)

_

Now 21— |=2%) < 0O @<ﬁ,z—+}>

\0 9 Lv\/( ~\/t,,z,> TS pob dedined.

- Y = \03C”ﬂ—’r\\ml+1)

St (MY = 109 (fm»\/w.ﬂ)

- P

() TPr LoSh (D= L0 me\\ﬂz,\>
S Lew c(osh'(w)=
o coShy =G

D459
e’ xe” _ 5

2

23 _ ome> 1) =0

Thts TS o gquadvadC

eIz —(-TOL m>l-b1(i>(:)
R
2 C\)

/

3 = 2T T (2

—

[
2

j /
€ - 2 * \\mz’l
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cu=og (s Jpa) (D

Now 3= w9 (€ —Jw-\) ——E)

e = - J? -]
— o\ 2—)
. Cj = ”‘_’t’/— A o
"/\"\[w\?’} %*\J,ﬂz_}
= M*J:n—i\
g~

CMB? o C Jm2—] )L
-4
@)

= VL—\—:};:;:)

— 4 = \09) L%*Jﬁ)
9 = =\ 2) @

(o @ 2@ 09 ([ = ~ 109 (7))
Sulp Sk 1N @ Y= 1 log Cw—tfﬂz\)

COS\/:L’L = T \oyg [m% Jﬁz-\)

n= cosh( I oy (%Q}ZD

L\su} cosh (- 2) :wngﬂ
1= cozh (oY L“’\*\(:)—?i\B



ot = W09 (M [wot )
Ciii) TPe m\h\;\‘ () = \ij C\\’%

ook L Lev  ganh(m)= Y

G b&\m\nj
w = e’ _-g°
i /
| e Jcej |
1 _ (e?+eD) (e
‘T Eo e 7 T
| =1 _
Cej%ey> Ceﬂ"ej)
L \ N = }fe_i - 623
N — Ze"j
B - \0 R
29 9 Q -

SOME SOLVED EXAMPLES:
x—1
1. Prove that tanh log vx = oy Hence deduce that tanh log+/5/3 + tanh logV7 = 1

V\mg¥had 2 .

_—

4 S

SO\v) I W\QA‘\WOd i_
winh (Ad>= e~ -¢& (

— -\
7 1 A
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Yok (9d= e e Lev tanh (W9Tv)H=<

R — J— —\
S-\p = hn
e x e~ gdm=ebh G

\05I™ Ie | z,&lwﬂ(ﬁa
{/O\n\n(\o%)ﬂjae /é\ogw 509 2 l-a>

—///
ol oy Sl = Ite
¢ ~e T
\
S S~ - ™~ —) Qﬁa) Ci—a)
E{Sa !
T~ j\/:L, (It) -
A ™M >

~
teonhy Clogfw s 2 Rl
" +)
5 2.
. %o\\ﬁ\/\ C\OBE) - 2},1_—— = —
2 %) i
_ . I3
\ = D = =
banly (o9 13) = 2

ton, L\oajg)&mm Qosladc 2 6 - 4
<

2. (i) Prove that cosh™? 1+ x2 = sinh ™ x
X

(i) Prove that tanh™1x = sinh™ 17—_—2
(iii) Prove that cosh™ (\/_ +x ) = tanh™ (——X—)

1+x2

4i¥) Prove that cot h~1 ( x+a D/\Uo > CM 'S Sipg lav ko %ﬂ\n\q(vw)

(v) Prove that sech 1(sin0) = log Cot—
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~4i9)  Prove that cot h™* (%) = Zlog (”u) (rwo- > (Pwolk s similan 5o bant (w})

(v) Prove that sech™1(sin8) = log Cot—

'SO\\O‘;/ C\) Ceb, C/Q)-ﬁ/ll:\ C\J‘+ml> j—

Jir w2 = Wg}jj

R CO'&%(Lj

2= oShly — I
ot = SThhtY
e =t %w”l/\\n:_j
-d= $1’V>lrr\/\%-

, ~| -
A Cm2> = stk

- —\
i) TP Banl v = Stk

Ji-yz
S0 1 levr banihm = Y
Sz ‘D‘Qh%j
oo Fanhy _ tewnd

Ji-=z - J]’/W‘T‘Qj J seciiy

;w = Slnhy
Sechy

- 9= stnl CL)
RS
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~bann (D= Sing f >
| -~

g A _
G v codh (Jiree ) = banh < X ) o)

Jrtm2

Lek Uﬁ\;\ ( Jirm2 ) =3

Jigwr = (othy

-
) TPY SeCh (Singd= Lo Co%%
Qo1 . Lew suE\Q SThOD = L
STnO@ = sechn
_ 2
SN0 = —
elxe™
Sn@ = 2e”
e ™ &)
(Sine) e — 2™ xSING =0
o R
TS TS g qwm*‘c N e
eﬁl - ”C—ZB :J: A Q—LBQ"HLQWW@UC&”)@J
2.(,23‘)’\(9)
- ~
- @ - Q, j. AH“HS\AV\?'&
20 &
= 1z l \—Sint9 | = 030

ST Q STNQG

MODULE-1 Page 52



>N @ SInG
vt = [ g cos®Oln
s1h0 2 and), (089,

etz 27 = -

= sl _ cot©
STNO| o 2

&
JoN= \OS COH/Q”

©
%ec\%\ (Sing)= 09 ot 7

3. Separate into real and imaginary parts cos™ el or cos 1(cos 8 + isin )
_— - ——

$o/m"' L&k C}V; C“,\@ I R

B é'<9 = os(Cmxid)

o500 X\ 1Sind = oSN cos (Cig) — HAn~ Sintiy)

(osCigy = coshy

AR (197 1 Sinlhy

(05@ A b SinO = IS Coslhy —1 Sin~t Sinhy
(omQMnj el & \\V“‘O&ﬁi\(\w\f\\j %’)o\r(\cj

Louo = cosh Y sine= — Sinmisinh g
—0

A
oW o\ \_'5/ STP S 23:\
©
QJSCQ A 3
> _ e

%’\\ \f\z C9 . ‘

—

oo _ T2
N L

c N N0 -1

MODULE-1 Page 53



— v N (8
OS> b S\

W pX —
LA Lin

SRR )

c LA
\ - 9P s
Q) — &4‘1"2(9(\'%/‘p ~) =

%‘@1”’\0/%‘&
el C L SN

M RNS) = AL -
S \ol-»«/éml@ ~ sipr@ &5 fé‘“@ S
9‘\5\}/% -

5\“1\\"”4—

- PZ@ - 3“\\1%

. siawm = Jsinoe /@
Sl (5

From (D, $INOG = — 3™ STrhy

]:“CDW\@ | STV~ = \[Slh(g

osnec —Jsng sinhy

Nowd  Sinf m = Loacm%\/mzf\)

3= 105 (—[5nf + [smo~l )
U Con CG@) = A XY = scé\(&i@)*i(os C\)’%Tn—;’(\ :J_JW)

4. Separate into real and imaginary parts sinh™1(i x)/
——

N, - . .
._Sﬁ"-/ Leb $in\m\( \'YL> = O(%n,%

S = Sinh LER)

[
- A N PP T AP I /’;.Q\
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2 9m = SinhA L_d—kﬂ@)
= Sinlg coshh OR) ¥ cohy Sins OR)

—

cosln(ipd = OB
Sinn ()= 1 SR

- \m - %«”n\md Log\@ /\:CU‘X%Q Sm)ﬁ

~

COW Prrin g ~ool & Imaginewy Poni=S

5 St s =0 A& cwShEsinR = —()

r hd -
Reoce | SinNs cosz =0 SN O
=z o = O

— M\
S 3 — — X = —

(o3 O > ) ~ C otk |

;) g/\hh)g e &\AY\ D - l . Sfr\)3——"'1 => |
* B =Sin(x)

codined sinp = =2 coxlhof = T
—\
= = (o]l (M)

-\, - .
- %\"n\nCl”‘l)t O(Jr\“[i: LC)“SIA\[M) /Xl%‘_

: v\ _
SN Py = LA = \‘sfn\(“ﬂ)

— Ly —Llim-19 4 L !
5. Iftanz—z(l l),provethatz—ztan 2+4l0g(5)

Sc\b) h : ? ——a :\ . 02 _ .—‘_’ \
[eb zZ — W*\Nj

P R

N —_— \ \A' ,—'\ - _)"—’)

Cobon (A = 5 A tap (m-iyd= 5 -2

ton Lz=mdy= ~on ﬁ(f‘/\«f\j)—\'(%ﬂ\‘j‘)—?
\ . 1oy ]
— lun (mAid) A san (M=) 2 25
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L 1

N n _L ! A(\ ‘:
- Lun (mr19) —*‘v&m(M-FD 2 3 2 5

|~ son (i) Gun (171 (LA

= 1 el Z
— )
=)
—~\
NV Xe (= J{UV;\C‘ZD =) N= —)L)FOV\ (2«)
%m%\m\J chmézigj -  tuan LQ*\-&N\)-CW\#%Z]

= kan (mxiw) - Ean(1-iv)
| % san (mtig) pan (713)

- &) (D)

RNEETS% y-d

2. e

\ _ z :
banh(2y) T — . T @ (ﬁan(m)
(1) =ibanhm )
, 2
= Funh(29)= 3
-
. -2 fanh ()
S 2y - =
y= benh (3 ) lej/fi’i
z =M
2y = )Ocj( |+ /3)
<)z
Y=L oy S

Cz= iy s Db (2 7 los 5
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6. Show that tan™?! [i (52)] = élogz

x+a

S 1}9 / N }
- - tah ) (9 2
N a

ey
o _gio SR
o —A o \©Y _ c - & (:~)\'2'Z _‘D

—

Mnxa (e\@+@)®) )(9 4G e

Com pormeNdo - dinsdend ¢ ” “
~ |
(2~ )t C‘*’\*ka) L@l@ QJ&)%CQ) +e )

(m~a3~CM-\a) SO o18) — (i 50

e

2 Zeﬂd’

—

-2 o~
.—ZG\Q

—210
e
— o -}

2

— — \o '>(
— \U‘jC_-)
5D A

Z
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LOGARITHMS OF COMPLEX NUMBERS

Monday, October 11, 2021 12:12 PM

letz=x+iyandalsoletx =rcosf,y =rsinf sothatr = /x2+y?and 0 = tan‘l(y/x).
Hence, logz = log(r(cos 6 +isin 9)) = log( T. eig)
=logr +loge'® = logr + i@
log(x + iy) =logr + i6
log(x + iy) = %log(x2 +y?)+i tan_1% ................. (1)

This is called principal value of log (x + iy)
\_d/

lvgz = log~x 1O

~
The general value of log (x + iy) is denoted by Log (x + iy) and is given by \ .
.'.Log(x+iy) :ﬂilog(x+iy) Loﬂ Z = ij\(*]CZhﬂ"fB)
~ Log (x + iy) = 2nmi + %log(x2 +y?2) + itan‘“;]
Log(x + iy) = %log(x2 +y?) +i(nn + tan_lg ................. (2)

Caution: 6 = tan~'y/x only when x and y are both positive.
In any other case 8 is to be determined from x =rcosf,y =rsinf,—-n < 0 < m.

SOME SOLVED EXAMPLES:

. . . __log3+im
1. Considering the principal value only prove that log, (=3)=- log2
", _ Loy (-3)
S0 oy (-z) = 199

log(s) = 109 3 +1T]

!03?_6—%) - logz

-
oy 2

2. Find the general value of Log(1 + 1) + Log (1 — 1)
So1” 0N\ =
22 Lo (e Y =
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7, Log (') =
Log ( mAiy) = l}\ag(mzﬂjl) 1 ?,vvﬂ—r(éaﬁ\(%B)

Log (141" )= 4 (09(2)+(2nn xban' (1))

- ) T
‘“%,\082 S0 (2rT+ 211)

Logy((~1) = i?/\ugz — lo(zmﬂfg)
[.076\4—1') ﬁ\,ucj Ci—f} = i}\ogz+ll)032 :}031

3. Prove that log(l + eZie) =log(2cosB) +1i06
210 0% LG ¥ 1SThE
W ee(xe ) = ey (e )

2 20 STNO (o) ©
\09Y L(ZQUSG ~ )

oSG ¥ \ %ﬂ‘m&}:(

- \0Y K,(LC%@’C

) < Log ((cose t FShG)

= \O%C?,(.U_S&
0
_ oy (2ws@) T 109 Le'®)

_ 09 U/wgcw X109

11/10/2021 2:14 PM
4. Find the value of log [sin(x +1i y)]

50/1”_‘.— %/\'h(”"*"\ﬂ) =  SThm CO”S{j 4+ cods™M S )rj
CO‘S?j - cu’ﬂ,-nj
Shiiy = sinhy

SR (w 9T ST coshy 41 (od ™ 3\'»’\%\3

l0g [ sinm+in) = 109 [ Sinm coshy +7 (033 Sinhy )
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09 (asib) = Jog (o242) 41t [ 2)
Jle g [sm% Cos1s Y + Cos2m ww#\sj
L A
_f_)t_an\(CMMghj /@
M~ cosh9

Sniw CUS%Q“Q{' Cost™ R Y

= |/(U“>1M>CO~S%’Z‘0 + ot ( (’Ml,’zb—W)
C oWy —

r

o™ CUS%Q‘Q +(m’2~4 CM%Qv — (o

M

Coslty — costn
Sub Al @
Roo)(%w'h(m +;v)3} - —\Z 10ﬁ< (0’31';2‘3’ COSQMB“fﬁ’L’QVKI (Cc)l% anﬂ,\«j’)

5. Show that tan [1log(_;b)] _ 2ab

)| = 7
5\01"’7,/

="'

69 L axilyye 3109 (at48) 1 bed (29
, N
loy o~ Vb)Y = »‘2\09(02%23-\%% (\03

—

’0‘)( 6~V _ \00)10,”33 _ \b‘)<o+',\,,>
o4y b

' \
[0‘3({:& = T hEe <'Z)

of\"\\')

s (ER) < e ()

il (R)) s e (e ()
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Lot tav?‘(zl9>: o

= _looz ten O
‘ L van 9
e (o9 o ' ]: {—an(20): 2
{’ <i o ’ 7> \ — kﬂ)v? Ca
- Z(b]a) ) 2 6o
v \ = (b)) -
%

% Prove that cos [i log (a—ib)] _ a?-p?

a+ib

a2+b?2

7. Find the principal value of (1 + l‘)l—i

Z%ifz /- L, ek 2z = (j \—ﬁ*q")
Ta'\q\,\(j log o Vot h S{QOS
logz = (=1D 1oy (147)

= C\—)“B [%\og(ﬁ-fﬂ)‘fl'kovz\('l")j

= (-1 [’\2\05(7-) 41 (%\j

_ | P
[Ocjl“ [31031+2],\—q [T_g_’_l_\o?zj

= "’l—{—,’j C Saug)

0’('\"% v)
Z_ = e ! = e("(‘c “

= @ Lcmg 1 s7hy )

™

Z =€ covy 4 Ve gin Y
\ 1
“Voy2 + 1
\(Godgbuw{ - (o( 14>

C S /, T ,,_1 o & 7. \
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8. Prove that the general value of (1 +itana)~!is e?™m™ta

S —

[cos(log cosa) + isin(logcos 0()]

”®

-

S ey oz = Cr+7ben )

Tab%3 enme~ed Jatue od Loj

C-17) LoY (\+7Ean &)

D 3 sm e

n

Log 2

M

= C—l'\ [_2 "ojCQQ((Lo(x ) (o{z\’lwvn')J
< C’\'BQOS (SQHB X (uwﬂ—hqj

= CZN\"T\,_\,%’X — {]oa(SQCo()

Z,Oﬁz = (2mmnagy 49 1oy (o382

LT ALY 0 (10y Cos <)

Z = e
(2 M7 A4 Cot (,09(0,5,,?3-“'&4,\( [0g (U’SJ)J
L - <

9. Considering only principal value, if (1 + i tan &)}t B s real, prove that its value is (sec a)s¢¢*#

20 et Z < C\—}\’kond)w'lﬁmﬁ
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log 2 = Craibenp) log (141 Fend)
= » on \0 , X
e f;\ 5 ( l+\fw“‘°<3+w“h(“—",‘°f))

= (i bonf) [1og (s€Ce) #7d]

loyZ = [log(scu) — a(kan{s] m f( £ + any log (seu)j

= M40y

' mz lo ey - 4{;&,”6
woher e g ( g @
\j - °(‘f' talﬁ)& '()ﬁ (Seco()

N+, N (
7 e e e :GML(OSj 1 510y

Z = €M (m‘j‘f Y e“ 1INy

—

Sinte 2 is ~oad =5 ¢ siny = 0
= Wy = 0 CG’M;LOJ
NERy
o) (4 &Oh)fs 103( so(x)= 0 \@

~

Alse  Z = e™ (ong+ e siny

—
<

™
€ CC}_S(C)): en(_

log(se ) — A bun 3

Z = e

lo9(s€lx) _ xbkanfs
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~ [\

> - (sew) a3

Srown @ =« 4 Fon g log (se )= ¢
= -y = tonp loy (8eCv)
=) —L ton 3= Jﬁ_ahzlfslocj(ﬁeco()

TR
:5 = ( Se ¢ N
LR
— o tun no)
:> Q {3 - (SQ Qo() %CA
%\OS}R%\H‘\‘J N @
2
’°(t'0ﬂ)& %C‘Y\ /B
2 < @QU) e - LS-QQ«) (sew)
|+ qulg Ge ¢
= ngko/) = (SQCJB
10. |f%gz—);;%=a+iﬁ, find aand B
S . Tulkiryg  loy o botln vade S

\o‘g(o(.h')&}: (m+19) /Oﬁ(a—f,’L)) —(M—{LjB’O‘J(d-I'L))
— . . =1 l')
‘(‘7’\‘1‘1%325\03 (OQ‘H;ZS'hEOV\ (?’")j

RSN IR PPYEITO -m—ayz'(_g)]

How-

11. Ifi®"B =qa+ip (or i = i B), prove that a? + 2 = e~ "+ DT \Where n is any positive integer

O’h’_ ' ¢°<+’1')8
2 °<+1f3: \

MODULE-1 Page 65

Z

P



’h’ [ ¢°<+’;)S
20"'- 0<+/)/3: \

Pl_a\(ﬁ\fj eno el NP x4 ol lo9g

log Cottip) = (x#p) Log (i)
]Ghﬂ-&’g)
= («+ip) Loy [ & ‘]

- o (v («mm’g\)

Loy («np) = — 1 ‘Lhﬂ—%’gx + C?—V‘T‘*?B({

—-\&('Lhﬂ"‘"’t;'> ['(2'“7—1""7"?}0(
(4= € e
-\(S(‘lh’ﬂ’fng ’
= C (Cu&(lhﬂ’fzﬁ\o(*7sin(ohfnﬂr’_fg§°g—7
‘ _ﬁ(lhﬂ—r‘?)
cd T e Cos Canm+ T )«
_planntT)
%t e Sw’h(lhﬂﬂ‘?\"(
__2,6('1Y’T7"'?>
O<Z_HS’2: e [((TS? ('”‘T’"g)o('t&'hz (Z”ﬂ#?)oj
—Cunna) P
= e
—(untHTP

g e €

12. Prove that logtan (% + lg) = i tan"(sinhx).

Sor” - ;
o ley ten (D40F)

< Noa [ BN (BY 4 ken(iT) )

MODULE-1 Page 66



il

\03[ con (B) + ke (7)) ]
\

LT (DY ken (72

'O‘j[ |+ \"”"C"@J

r

= ton (%)

ton (7<) = VEenh
log L 4y Eonh (3) l

\—ft’(llﬁ%(v";\

[

[

noq[uvew(%ﬁj-voa[f—fmu"—zg
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