W STACE

(2025.2024)

Example

prove that : |sinz| > |sin x|
Solution

|sin z|? = sin? x + sinh?y
|sin z|? > sin? x

|sinz| = |sin x|

Example
prove that : |cos z| = |cos x|

H.W

Example

solve the equation sinz = coshy
Solution

sinz = coshy

sinx coshy +icosxsinhy = coshy
sinxcoshy =coshy ... (D
cosx sinhy=0 .. ... (2)

From (2) we get

Either cosx=0—>x=(2n+1)§ ,n=0,+1, ...
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4™ STAGE (2025.2024)

sinhy=0- y=0
-.z=Qn+D§+m

Note :- may be find x from (1)

Derivative of Trig. Fun.

d .

1-—sinz =cosz
dz
d .

2-—cosz = —sinz
dz

d
3-—tanz = sec?z
dz

2

d
4- —cotz = —csc“ z
dz

d
5-d—secz =secztanz
VA

d
G—Ecscz = —csczcotz

Proof

elZ_p—iz,

1) (sinz) = ()

iz _ ie—iz l-(eiz _ e—iz)
: = ; = C0SZ
20 20

ie

2-6) H.W
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LYS(S 4% STAGE (2025-2024) |

(Rules)

e?—e™ 2 e?+e”?
, coshz =
2 2

. sinh(z; + z,) = sinh z, cosh z, ¥ sinh z, cosh z,

. sinhz =

1
2
3. cosh(z; ¥ z,) = cosh z, cosh z, T sinh z; sinh z,
4
5

. sinh(—z) = —sinh z : cosh(—z) = coshz
. sinh(iz) = isinz , cosh(iz) = cos(z)
sin(iz) = isinhz , cos(iz) = cosh(z)

6. sinhz = sinhxcosy + icoshxcosy
7. coshz = coshxcosy —isinhxsiny
8. |sinz|? = sinh? x + sin?y
9. |cosz|? = sinh? x + cos? y

10. (sinh z)’ = cosh z , (coshz)"=sinhz
(tanh z)’ = sech? z ,. (cothz) = —csch?z
(sechz)’ = —sechztanhz
(cschz)' = —cschzcoth z

Proof : HW

1. cos lz= %log(z FVz2 -1)
sin"1z = %log(iz +Vz2 - 1)

2.

3. tan‘lz:%log[?_’—z . Z# Fi
1 , .

4, cot‘lzz;log[i—: , Z#+ Fi

5. sec™lz= %log [1+ Z1—z2]

1

o

1++/z2%2-1
z

_ 1
CSC "z = ;log[
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WMELEK ARALYSIS 4™ STAGE (2025-2024)

Proof :

1) Let w=cos™'z - z=cosw

e1W+e—1W

zZ = x 2elW

2
e?W _27elW 4 1 =0
iw _ 2zF4z2-4(1)(1)
o 2(1)

__2zFV4z%2-4
N 2

e

_ 222221/2)2_1 SelW=z+z2 -1

iw = log(z ¥ Vz2 — 1)
w = %log(z FVz2-1)

~cosTlz= %log(z FVz2—1)

3) Let w=tan"lz->z=tanw

1 eiw_e—iw

i eWte~w

iZ(eiW + e—iW) W eiw | B e—iw . X eiw
iz(e?” +1)=e?w -1

ize®W +iz—e?W +1=0
e(iz—1)=-1—iz

. .2 . .
o (A +iz) if(Q+iz) i-z

T z=10) " iz+1D)  z+i

Dr. MOHAMMED SABAH AL TAEE - COMPUTER SCIENCES AND MATHEMATICS - MATHEMATICS



(2025.2024)

i = | i—z
wi = lo
gi+z
1l i—z —i i—z 1
w = —I[0 = — —
2975229975272
tan~lz = Llog 2
2 i—-z

1. -1
1. (cos™1z) = ‘/?
2. (sin"1z) = —
3. (tan12) = 1+122
4. (cot™1lz) = 1:2

_ 1
5. (sec™1z) = Yoo
6 -1

-1 ’::
- (esc™ 2) z2Jz2-1
Proof:-

1) coslz= llog(z +Vz2 —1)

i

1

2z
1+ >
—1 N/ 2yz2-1
CoS Z) =E—-| —
( ) i <z+\/zz—1>

z+Vz2-1
_1 Jz2-1
i\ z+vVz2-1

_1fz+Vz2-1 5 1
Vz2-1 z+Vz2-1

i
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11 1 1
ivz2-1  i\J-(1-z2%) i2V1-z2

Proof of 2,3,4,5,6 are HW

Example
find the value of z that satisfied the equation cosz = 3
Solution

cosz=3->z=cos 13
coslz= 1log (z FVz% - 1)
i
z= %log(B +v9-1)
1
z = ?log(?) + 2\/7)

zZ = —ilog(3+2\/§)+2nk k=0,+1,....

Example
prove that the solution of theeq. cosz=1is2wk ,k=0,+1,..
Solution

cosz=1-z=cos™ 11

1
cos 1z = ?log (zﬁ_L Vz2 — 1)
VA =%10g(1 +V1-— 1)

Zz%logl =%(0) =0+2nk ,k=071,..

4™ STAGE (2025.2024)
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(2025.2024)

. sinh 1z =log(z + V1 + z2)
cosh™'z =log(z +Vz2 - 1)

1
2
3. tanh‘lz:%log [g , Z# F1
4, coht‘lz:%log[g , z# F1

5. sech 1z = log [

1+\/ﬁ]

z

6. csch™lz = log [1+ Zl+ZZ]

Proof :-

1) Letw = sinh™1z - z = sinhw

X 2eW

e?W —2zeW —1=0

w _ 2zF,/4z2-4(1)(-1)
- 2(1)

w _ 2zFVaz?+4
- 2

e

e

ewz%aew=zi\/zz+1

eV =z+2%2+1
w = log(z + Vz% + 1)
~sinh™ z =log(z + Vz2 + 1)

Proof 2 - 6 are HW
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Example
Find the value of z such that cosh z = _7
Solution

z= cosh‘l(_?l)

cosh ™z = log (z ++z2% — 1)

-1y = - 1_
cosh (2)—log<2+ " 1)

o542

= log|_71+§i| + iarg(_?l+§i)
=log(1) + i(%ﬂ + 2mk)
= i(Z + 2mk)

Example

Find the value of sinh (i)

Solution
sinh™1 z = log (z +4/1+ zz)
sinh™ (i) = log(i+ V1 —1)
= log(i)
= log|i| + iarg(i)

=logl + i(g + 2mk)

= i(5 + 2mk)
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1. (sin"lz) = \/ﬁ
2. (cosh™1z) = 1_—122
3. (tanh™12)’ = ﬁ = (coth™12)’
4. (sech™1z) = Z\/%
5. (csch™1z) = Z\/%
Proof

1) sinh™tz = log(z + Vz2 + 1)

1+—2Z

=1,/ 2y 1+22
sinh™ z)' =
( ) z+V1+2z2

_ V1+z2%+4z X 1
V1+2z2 Z+V1+2z2

Proof 2 - 6 are HW

|@l 1rdal Alu ol dsllal) cilaasl
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