CHAPTER-5

COMPLEX NUMBERS
05 MARK TYPE QUESTIONS
Q. NO QUESTION MARK
1. If a and B are different complex numbers with |B|= 1 then find | fa | >
Find the real number of x and y if (x-iy) (3+5i) is the conjugate of -6-24i 5
If (x +iy)® = u + iv, then show that E + Z = 4(x?% — y?) 5
4 lifaand pB are different complex numbers W|th |8| =1;then find | | >
5 |lfa?+b*+c?=1,b+ic=(1+a)z 5
+ib 1+
Prove that —— = ——
1+c 1-iz
6. |If z; and z, are any two complex numbers, then Prove that 5
(lz1] + |221) Sl B R < 2(|z1| + |220)
|z1]  lzz]l —
Solve the equation z?+|z|=0, where z is a complex nhumber 5
} 5 o (x+1}? 5
If a+|b— +b oo
9 |Ifaand ﬁ are d|fferent complex number with |g|=1, find B_ = | S
10. 5

If |z, |=| |z |=........ = |z,|=1, prove that |z, + z, .. +zn|—|—+ +- +




ANSWERS:

Q. NO

ANSWER

MARKS

Let x=a+ib,f = x + iy
It is given that |B]=1
Thau {/x? + y?=1
= x? +y%=1
| B—-«a (x+iy)—(a+ib)
1-ap 1-(a+ib)(x+iy)
_ | (x-a)+i(y=b) |
- 1-(ax+aiy—ibx+by)
_ | (x—a)+i(y—b)
- (1—ax-by)+i(bx—ay)
|(x—a)+i(y-b)|
|(1—ax—by)+i(bx—ay)|
_ G+ 5-b)?
V(-ax-by)?+(bx-y)?
_ Jx2+aZ-2ax+y2+b2—2by
_\/1+a2x2+b2y2+2abxy—2by+b2x2+a2y2—2abxy
_ J@Z2+y2)+a?2+b2-2ax—2by
J1+aZ(x2+y2)+b2(x2+y2)—2ax—2by
_ yJa?+b?-2ax-2by _
Ji1+a2+b2-2ax—2by
L—a

Therefore |m |=1

Let z=(x-iy)(3+5i)
= z = 3x + 5xi — 3yi — 5yi?
= 3x + 5xi — 3yi + 5y
=(3x + 5y) +i(5x — 3y)
7=(3x + 5y) —i(5x — 3y)
Itis given that Z = —6 — 24i
Thus,(3x + 5y) — i(5x — 3y)=—6 — 24i
Equating the real and imaginary parts we obtain,
3x+5y=-6 (1)
5x-3y=24 _ (2)
Multiplying equation (1) by 3 and equation (2) by 5 and then adding them we obtain,
9x+15y=-18
25x-15y=1

34x=102
= x=3

Putting the value of x in equation (1) we obtain
3(3)+5y=-6

= 9+5y=-6

= 5y=-6-9

= 5y=-15

= y=-3




Thus the value of x and y are 3 and -3 respectively.

Given,
]
(x+i) =u+iv
X +{rj-'}3 +3-x- {1»'{.1‘ + r'}’} =u+iv

-

APV 3 i 30 s u v

X =iy 3y =3y = udiv

(' =307 )+i(3x7y =y ) =u+iv

On equating real and imaginary parts, we get

a2 2 3
w=x —-3xy ,v=3xy—y

u v oox =3xSt 3xtv—)y!
= - =+ -

x ¥ x ¥
r{ =3 :] }.(311 - }
= +=
x ¥

=x" =3y +3x° = y°
=4y - 43»‘:
= 4[.\‘: —.1»'3}

.k vV _ 2 _ .2
__I+y 4(x =»7)
Hence proved.




Leta=g+ibandf=x+dv
[t is given that, ]}| =1

Xy =1 =Xy = - (i)

[3—¢x|____|{.‘~;—j:~]—{u+il'+} _ (x—a)+i(y-b) |
=GB [1-(a—ib)(x+iy)[ 1= (ax+aiy-ibx+by)|

(x—a)+i{y—-b)

j{l—ux—hy]ﬂ[hx—at}j

_ [(x-a)+i(y-b) "
_|{I—n.‘~;—h}]:—i{g~.5;_u”

J(x=a) +(y=b)

.vu'l[l —ax—hy) +{bx- ay )’

Jx+at =2ax+ v+ b7 - 2by

JI+a'x® + b’y = 2ax + 2abxy - 2by + b'x” +a’y’ — 2abxy
,u.'{\; +y }+ a~ +b” —2ax-Zby

E,lll Fat(xt+yT )+ b ['}" | _\'"'] Zax — 2y
T1+a’ +b’ —2ax — 2by _ —a
:1'“'1II e - [llﬁang[lj] =1 P —=1
yl+a” +b” = 2ax - 2by I-ap

Givena? +b%2+c2=1=>b%+c%2=1-qa?
.b+ic
1+iz 1+

1—iz 1_ib+lC
1+a

_1+a—c+m

" 14a—-bi+c
_(I+a-c+bi)(1+a+c+bi)
(A +a+c—-b)(A+a+c+ bi)
_1+20L+2ib+az+2iab—c2—b2
14 2a+2c+a?+b%+c?+2ac
1+2a+2b(1+i)+a?—c?-b?

1+2a+2c+a?+b%+c?2+2ac
1+ 2a+2b(1+i)+a?—c?—b?

14 2a+2c+a?+ b2+ c?+2ac
1+2a+a*—1+a*+2b(1+a)i

1+2a+1+ 2c+ 2ac
a(l+a)+b(1+a)i

14+a)+c(1+a)




a + bi

1+
We have,
(Iza] + 12D |+ 5] < (Ul + |)< ZZ)
Z Z — T —| = UZ Z
! 2 |z1|  |z,] ! 2 |Z4 | |ZZ|

<zl + 1z (2 +12)

|z2]
< (Iz1] + |z2])(1+1)
=2(|z1| + |22])

Therefore

(Iza] + Iz |+ ] <

2(lz1| + |z21)
1z1] |z,

Let z=x+iy then z%+|z|=0
= (x+iy)2+/x2 + y2=0

=(x2 — y2)+/x2 + y2+2ixy=0

=(x% — y2)+/x% + y2=0 .....(1)and 2xy=0.......(2)

= x=0 or y=0

casel when y=0 we gate x=0 from equation 1

there for z=0

casell when x=0 aftersolving equation 1 we gate y=-1
therefore z=0+l or, z=0-i

Hence z=0,i and —i are solutions of z?+|z|=0

2
We have a+|b— X 1
2x2+1
(x+1}2

2x2+1

=>a+1b =

—12
= a-ib=2

Multiplying 1 and 2, we get

(e+i}® (x=i)?
(a+ib) (a-ib)= 2x 2+1 2x2+4+1

(x+1)?

2,12
= altb=—"——
(2x2+1)2

givn a and f are different complex number with |5|=1




_ (BE -af-Bataw )
1- af- fa+apf fa

=1
10. | Solution: LHS
_|zz | 27 ZnZn
|z, + z, + '+Z"|_H+z+ ......... +7£
2 2 2
27=|z|* = 2L + Lzl
Z2 Znp
Szt =t +—
1 Z3 Zn




