Practice Questions of Lecture 7 to 9_Solution

Practice Qs of Lecture 7:
Q #1: Solve the equation: e** =0+i0, where x € R.
Solution:
Here we will use the fact that &' = cos@+isiné
e =0+i0=> cos2x+isin2x=0+i0=>cos2x =0 and sin2x=0

:>2x:(2n+1)% and 2x=nz,neZ
:>x:(2n+1)% and x:%r, neZ.

In particular x=2 and x:O,l.
4 2

,= A x e R which simultaneously can satisfy the vanishing of both real and imaginary parts of
given function.

Q #2: Show that the period of e** is 2zi, where x € R.

Solution:
For any complex valued function, pe C is period < f (z) =f (z + p)

i2x+27i 27+2X)

e =l =c0s(27 +2x)+isin(2z+2x) - by Euler's formula

cos (27 + 2x) = c0s 2X

=cos2x+isin2x=e"* --{ _
sin(27 +2x) =sin 2x

= 27i is a period of e**.
Q #3:
If z,=x,+iy, and z, =x, +iy, € C, then show that e®e” =e*™[cos(y,+Y,)+isin(y,+Y,)].

Solution:



ehe® =gl e V: = gheXeMe =e*" (cosy, +isiny, )(cosy,+isiny,)
=eh'® (cos y, COSY,+1ic0s Y, siny,+isin y, cosy,+i’sin ylsinyz)
=e*"(cos y, cosy,+icos y, siny,+isin y, cosy,—sin y, siny, )

_ aXtu

=e*" ({cos y, cosy,——sin y, siny, } +i{cos y, siny, +sin y, cosy, })

=e*(cos(y, +Y,)+isin(y,+Y,)) o

Q #4: Show that [e”|=e™, for z=(x+iy)eC.
Solution:

eiz =|ei(x+iy) _ eix—y| i2 -1

|e’yeix =|e’y| e As|z,z,|=|z][z,]

= e’ |cosx+isinx|=e ™’ (vcos” x+sin” x) =e™

Practice Qs of Lecture 8:

2ix
Q#5: If e®™ =cos2x+isin2x, thenshow that sin2x =

_e—2ix
2i
Solution:

e”™ = Cos2X +isin 2x------(1)
= " = c08(—2X) —iSin(=2X) = co$ 2X —i$in 2X------(2)

subtract eq. (1) and eq. (2),

) ) 2ix _e—2ix
e —e?™ = 2isin2x = [sin2x = — | ©
i

2ix
Q #6: If e®™ =cos2x+isin2x, thenshow that cos2x =

+ e—Zix

Solution:

e”™ = cos 2X +isin 2x------ (1)
= " = c0S(—2X) —iSin(—2X) = C0S 2X —iSiN 2X-+ - (2)

Add eq. (1) and eq. (2),



] ) 2ix +e—2ix
e’ + e = 20052X = |c0s2X = — O

Q #7: Show that e is the solution set of equation €0sZ =0.
2
nez

Solution:

iz —iz

We know that cosz . Now consider,

cosz=0

eiz + e—iz

—e?4+1=0
=e" =1, D

Since cosz +isinz =-1, so we can write eq. (1) as:

e’? =cosz+isinz
=cos(zw +2k ) +isin(z + 2Kk ) forkeZ
—elmkai L )

Now we know that e* =e” if and only if z, =z, +2imz, meZ,

So, from eq. (2), we have,

2iz = (7 + 2kx) i+ 2imz
= (14 2k +2m)zi
=nzi, where n=1+2k +2m isaninteger

=27=Nx
nrzx
—7=—
2

Q #8: Prove that

1+tan®*z=sec?z for all zeC.



Solution:

We know that for any complex number z,

sinz e”"—e™” 1 2
tanz = =—————and secz= =,
cosz i(e“+e™) cosz e“+e

So, L.H.S=1+tan? z =1+(e._—e]

i(e” +e™)
1. e2iz _ 2+e—2iz
i2 (e2iz + 2 + e—2i2)
_1_e2iz_2+e—2iz “iz_l
- 2iz —2iz : -
e +2+e
_ e2iz + 2 + e—2iz _ (e2iz _ 2 + e—2i2)
e2iz + 2+e—2iz
2
4 2
= 2iz —2iz = iz —iz = SeC2 z=R.HS
e +2+e e“+e

Practice Qs of Lecture 9:
Q #9: Prove that siniy =isinhy.

iy e—iy

(Hint: Use siny = ¢ T )
[

Solution:

. A ei(iY) _e’i(iY) e’y _ey e’y _ey i
wehave siniy = . = = — x-
21 2 2 i
e’ —e¥ . .e¥-e”
= xi=1

2i°

Q #10: Prove that coshiy=cosy .

y -y
(Hint. Use coshy = € +2e )
Solution:
iy —iy
coshiy = =COoSY by definition

Q #11: Prove that cosh? x—sinh?x =1.



Solution:

X —X 2 X_ —X 2
cosh? x—sinh? x =| =¢ _| & ¢
2 2

_e¥2+e e -2+

4 4
e 42+e (e -2+e7)

4

N NN

Q #12: Show thatcoth x = ex +e_x :
e’ —e

Solution:

cosh x
sinh X

cothx =

e 4+e*

Q #13:

Show thatcsch x = —

Solution:






