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Q.1 M (i) (x+ 5) " '+
Sol. Let & =a + ib. then & = Z= 5114‘* b’

Now, {a+ib} (x - V) = (a® + b1
= 3{.\'+1}’)=Z§i

s g Y = + b -
=y g A== iE [by definition of equality ©

'r Cﬂmpex MNu [l'ltﬁrgl

= x=hy=d

Q2 [If(Cos+ i Sind)’ =x + iy, that show £ +y =1-

Sol. [{¢m3+isin&)’|=|x+iy|

|cosg +ising| =|x+iv]
= |cusﬂ‘+r'sin61 = 1,‘;1 +y?

= [J_n:ns'? g +sin’ ﬂ]=J_‘.1 e

= I! +}'I =1
o -y —f
I‘+Il+l

Q3 Hz=1+izn=2-kfid

Ans. Hm:l=!+i&11=2—i
Vi ~2+1-i

f+i+2-i+l

—Zy —i
244+l

Q4 Hmh:mphlﬂhmotnfm; that
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{1 l+m+m =
1

g =1
(i I+Im Z+m 1+

Ams. @ is a complex cube root of unity.

__-I+i~."'_":
=T
(i} o'=1
=1 =0
(o — (e +o+1)=0
~w=1ore+otl=0
_1+4-3
Sa=l or m= 5 ‘
1543
T2
Rm=_l+ﬁ‘
2
m;_-l—ﬁi
=g
~1-4-3 11
.'.|+-ﬂ+ﬂ2=l+[ I+J_} [ 2 ]=1—*E—'E=0

! [
(ir) I+2¢ 2+m T 4w

(I+m}{2+w}+{l+2mxl+m} {1+ 2042 +m)
[I+m}{2+m}(l+2w}
_2+lwtw 2 b 1+3o+207 -2+ 50+ 20Y)

{1+ 0)2+a) (1 +20)

2
l+o+o

T 7o) 2+ o) ([ +20)
= 0, by () above.
3+5|

QS Find the complex conjugate of —-- S

3+5i . 3451 . 1-24
1+2i 1+ |-H
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Q.6 Find gl z € C such that = =
Ans. :‘=+E{|+:‘J§J
= 8-843
Her'ﬁ', o= '—8‘ h = —ﬂJj

,'.r=\|‘ﬂ1+f’T

- -(Iﬁg:os(mn” .ﬁ}+ isin (tan"'ﬁ)))

=+( i ﬁ[cns[%}isin %J] ——16e A

;]

S =it
z= 2Ji ej% {exponential form)
Q.7 Prove that ces 40 = cos'0 - 6 c05°0 510°0 + sin'0

Ans, cosdd = cos (2046)
<0530 _ cosP - sin 30 . sin@ -
= (4008’0 - 3cosP) cosd - (3sind - 4sin’0) . sind
= 4¢05'0 - 3c0570 - 3sin?0 + 45in'®
= c08"9 + 3c05'0 - 3c05% - 3sin’0 + Isin'0 + sin'g
= c08'0 + 3008’0 . 8in0 - 3 5in%0 . cos?0 + sin'®
* c0s'® - 6cos’@ . sin’6 + sin'd

Qs vaerﬁnm-qu’ﬂ(l-luhn’a}su-‘o) '

Ams. o850 = con(36+29)
= C0830. c0s26- 8in30.ain2 '
= {4cor’e- 30088 L2cos? 0-1)-(3sin0" 4sin’) 2sin0 cosd
= 8008°9-10c0r’9 *+ 30008~ 6aln 9 0008 + $0in 0, cosd




= 8c0s"0 - | Ocos’d + Jcosd '.Emudi +6ops'8+Beosd (] -2cos 0 + cus‘ﬂ}
= 16¢ns’ 8- 20c03'0 + Scosd

= £05°0 + 150080 - 20c0s™0 + Scosd

= cos” 0+ Scos L]:m‘ﬂ -4c0s’0 + l] -

= cos® + Scmﬂ[ 3 4 +1]

sec'®  seci s

-

-

- cotp, Jost

sec'd

= cos’ B+ Scos’® [3 a1+ wno)efr+ tanzﬂ}l]

(5 - 4secte + sec's)

= c0s™8 + Scos™® [tan*® - 2tan’0)
= 008> § + Scos’0. 1an*9 - 10cos’. tan’0
= cos% (| + Sten*8 - 10tan?)

o e - — —=

Fiad the square root of 4",

We wanl to find the square root of i.
betz =i,

The polar form of iis r=ms§+r‘sin%‘
2t = ™

= r{oos @+ isin0)°
. = (00828 + i3in 26), by De Moivre 1 theorem

Thas,

rl(cos28 + isin 28) =m% +uin-§

Comparing r &8, 7 =1 = r =11,
zﬂ-§+m,tez

.'.E-%-l—i’x,ief

T . X F 4 i
LEI=cofk—+isin— & z=-|coa—+ 50—
z 4+ mn4 z —[ 3 4]

.-.,..n:,ﬁ.];.f 1,.{::5”.3';) |




Q.10 If ¢ in the product of bwo complex numbers Z and 23, prove that
)

Iz] = [z |z
and Argx = Argn AR D

AmS. Z=2; . Z where 2\, 2; e
Let
z, =ne'® I, = rze'ﬁl
bz |= . | 25 = #4
Fis r,r;e”‘ﬂ' il
Slzl=Enn A2 2]
Also, Argz =8, Argz, =84
Argz =8, + &
= Args, + Arg z,

(.11 For any three complex nembers z,, 7;, 3, prove that
2 Im(:2 2} + 1 Im(za 2) + 2, Im 21 2) = 0

Am., Let tz) = X Hiy |, 2y = Xytiya, Z = Xatiy,

2 = (X tya} (XaHiys) = xoXs + yays + t{xm ~ xm}
Im[:; ) =Xy - O

Similarly, Im(z,2)) = 23, - x4

Imn(z;2,) = X,y — X3 3,

Now, 2, Im(z; 2,) + 2, Im(z; 2,)4 25 Iz, 2,)
= Outiy) (Xayanays) + (atiya) (xay
= X1%2Y3 ~ XiX3¥2 + Xpxayg -
| (xayy; ~ X3yi¥2 + Xayiya

=

n-n.y;} + (xj"l"lyj} (xlyrlﬂl}
XyXays + XiXay: — Xy, +

T XYY ¥ Ri¥ays — xayiys)

A+ 2 |

3+ 3 i




_{2+3-1) {3 -4)
) Y

: {L+3}3-1)

; T
_34+8i+3

: T

l _0+8i

=

T

b.ll Apply De Moivre’s theorem, prove that
(i) c0s28 =cos’H —sin’0
: (ii) sin26 =2 sin0 cosH.

i.u. De-Moivre theorem:

| (cos® +isin@ )" = cosm @ +isinm 8, where me Z ~

(i) Putm=2
*. (cos@+ isind) = cos20 + isin28
. cos ' 0+2isincosd — sin’d = cos20 + isin20
- 05°0 — sin’0 + isin20 = cos26+isin20
- costB = cos’® —sin‘®

{ii) isin20 = (cos O+ isin@)’ - cos28
= 005’0 +2isind cosb — sin’d — cos20
= ¢0s20 — c0s20 + 2i sind cosh
= 1.251n0 cos8
., 8in20 = 2sinb cosd

| it e b e sl st B U T

J+4i
2-3i

4 Express —— i the form r(cos0+ising).
3+4i_3+di 2 +3i

: 2-% 2-3 243

3 _§+17i-12

3 -4+9

=I'H—ﬁ-

:
i' ; I3
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Comparing with a+ib, a = =t b= =

R 9
= a1+b1= %‘l‘i

169

_ 25 _s13_ s
Yoo 13 i3

e

 Required form= -%[M{m '(:EIEJ}*’ i.’f“{“" 4[:;_?]”

Q.15 Expand (cos® 0-3in® 8) in terms of cosines of multiples of 0.

Ams. coz® 9-sintp
Let Z = cosB+ising
-~ &M = (cosb+isin®)™, where m is a noN-zero integer.

= cos m@ + isinm® by De-Muivre's theorem.
Further, 2%+ Z™

= {cosmD + jsinm@) + {cosmd - isinm9)

= Zcosm@,

(2c088)° = (Z+Z')®

=% E}m(zh%}ns(zhzl:]nn (Binomial theorem) )

Also, Z" - 2™
= Jisinmé

From (1) and (2),
2(c0s%9 - sin%) = 2%(cos®a+i® sin')

- I ]
ik 2(2‘ +"z—ﬁ')+'3{zz +Z_IJ

= 22c0s 66) + 30(2 cos 20
=%ﬁ+ﬁumm )

BN




. c08% — sin®0 = -3‘-'4;- [4c0566+60c0526]

= (c0s60+15c0s26]

ek




