Tamilnadu Samacheer Kalvi 12th Maths Solutions Chapter 2 Complex
Numbers Ex 2.9

Choose the correct or the most suitable answer from the given four
alternatives:

Question 1.

in+in+1 +in+2 +in+3 is
(@) 0

(b) 1

(c) -1

(d)i

Answer:

(a) 0

Question 2.

The value of Y13i=1(in+in-1)is ___
(@) 1+i

(b) i

(c) 1

(d)o

Answer:

(@) 1+i

13
Hint. 2= +i")+ @@ +i)+ @+ + @+ +..67 +1)
i=l
=1+2@+2+8+ L+ i%=1+2(0)+1i
=1+i

Question 3.

The area of the triangle formed by the complex numbers z, iz, and z + iz in
the Argand'’s diagrams is
(@) 12 |z|

(b) 1zI2

(c) 32|z|2

(d) 2|z|2

Answer:

(@) 12 |z]




Hint: Area of triangle = 12 bh
=12 |z] |iz|
=12 |z|2

Question 4.
The conjugate of a complex number is 1i-2. Then, the complex number is

1 -1

= = —

—i=2 42

Question 5.

If z=(3v+i)3(3i+4)2(8+6i)2 then |z|isequalto ______
(@0

(b) 1

(c) 2

(d)3

Answer:

(c) 2

Hint:

(Jifd%ﬁ+4f _|VE e
(8+6i)° 8+ 61
1 ) Samacheerkalvi.Guru
V4) (V25) _2xas
(m}? 100

Question 6.
If zis a non zero complex number, such that 2iz2 = z" then |z| is

izl=}




a)12

(a)
(b)
(c)
(d)

N 2 =

d) 3
Answer:
(a) 12
Hint:

2iz2=(2) = |2i2*|=|Z|
21i] |z = I = 2|z = |2]
o 1 SamacheerKalvi.Guru
z|= =

2

Question 7.

If |z — 2 +i| = 2, then the greatest value of |z| is
(@)v3-2

(b) v3+2

(c)v5-2

(d)v5+2

Answer:

(d)v5+2

Hint:

z-2+i<2

al-lel < |la-zls2 = |z|-f2-i<[z-2+i<2
|zl|"’4’f§1 <2 Samacheerkalvi.Guru |zi|-\E <2

iq|£2+4§

Question 8.

If | [z-3z] |, then the least value of |z| is
(@)1

(b) 2

(c)3

(d) 5

Answer:

(a) 1

Hint:




s3] =2
4
2| - |=|f < z—E =2
Z F4
3
|lz2|-= <2 Lett=z]
|z| SamacheerKalvi.Guru
;_%52 = 2 -3<2 = £ -21-3<0
= 224+12 L o 2%4
2 2
204, 2+4
2 2
= —1, 3. The least value of |z| = |
Question 9.
If |z] = 1, then the value of 1+z1+z" is
(@) z
(b) z~
(c) 1z
(d) 1
Answer:
(a) z
Hint:
2| = 1 >F=1
4
14z _ 14z _ {1+z]xz _,
1+z 1+1 (z41)
4
Question 10.
The solution of the equation |z| -z =1+ 2iis
(a) 32 - 2i
(b) =32 + 2i
(c) 2 - 32i
(d) 2 + 32i

Answer:
(@) 32 - 2i



Hint. |z —z=1+2i

1.|I'J|:2 +y2 —(x+i)=1+2i
\,'xz +y —x—iy=1+2i

y=-2 = Jx'+y? —x=1
Vxl+4 =(1+x)

Squaring on both sides SamacheerKalvi.Guru
X +4=(1+x)
3
Xtd=1+x"+2 = 2x=3 =x=7
z= 3 - 2i
2
Question 11.

If 1z1]=1,122| = 2, 1z3| = 3 and |9z21 z2 + 4z1 z3 + z2 z3| = 12, then the value
of |Iz1+z2+2z3|is____

(@) 1
(b) 2
(c) 3

(d) 4

Answer:

(b) 2

Hint: |z1 +z2 +z3| =2

Question 12.
If zis a complex number such thatz € C/Rand z + 1z € R, then |z| is

Q

—_~ o~~~
O T
—— O

N = O

Answer:
(b) 1
Hint: We have



1
z+ Z =2Re(z) S = =Z only when |z| = |
z

1
z4—=z+Z =2Re(z) .. |z/=1
z

Question 13.

z1, z2 and z3 are complex numbers such that z1 +z2 +z3 =0 and |z1| =
|z2| = |z3]| = 1 then z21+z222+223 is
(@) 3

(b) 2

(c)1

(d)o

Answer:

(d)o

Hint:

2,1 =1 = |zl|2=1

= zIE|=I =z, =—

z)tz,+z,=0 = —t—+— =0

—— SamacheerKalvi.Guru
I,Zy+ 55 + 42, B

E— = Z25y+ 523+ 22, =0
7T, I, 23T HEB T 5

= 5 tnz+ziz; =0

Question 14.

If z-1z+1 is purely imaginary, then |z] is
(a) 12

(b) 1

(c) 2

(d) 3

Answer:

(b) 1




- -1
Hint. z—+i is purely imaginary. = Re [z_] =0
z

z+1
+iy—-1 e N
Re | ——= =0 — Re (x-1) :-yx{x+ ) .Iy o
x+iy+] (x+1)+iy  x+1-iy
Considering only the real part
[1-1)(I+1)+};2 B SamacheerKalvi.Guru
{x+l}2 +y?
Iz—]+y2=ﬂ :>x2+y2=1
= =1 = ol =1
Question 15.

If z=x + iy is a complex number such that |z + 2| = |z — 2|, then the locus of
zis

(a) real axis

(b) imaginary axis

(c) ellipse

(d) circle

Answer:

(b) imaginary axis

Hint:

lz+2|=|z- 2]

= |x+iy+2|=[x+iy - 2|

= |X+2+iyl2=|x—-2+iy[2
= (Xx+2)2+y2=(X—-2)2+Yy2
= x2+4+4x=x2+4 - 4x
= 8x=0

=x=0

Question 16.

The principal argument of 3-1+iis _____
(a) -5m6

(b) -2m3

(c) -3m4

(d) -m2

Answer:



(c) -3n4

Hint:
3 _ 3(—1-1) _ 3(=1-1i)
—1+i  (=1+i)-1-i) 2

o = tan™! H =tan! |1|= £
X 4

The complex number lies in Il quadrant. 6=-(rt-a)=-(mt-14)=-314
Question 17.

The principal argument of (sin 40° +icos 40°)5is ______

(a)-110°

(b) -70°

(c) 70°

(d) 110°

Answer:

(a)-110°

Hint:

(sin 40° + i cos 40°)5

= (cos 50° +i sin 50°)5

= (cos 250° + i sin 250°)

250° lies in Il quadrant.

To find the principal argument the rotation must be in a clockwise direction
which coincides with 250°

6=-110°

Question 18.

If (1+1i)(1+2i)(1+3i)..(1 +ni) =x+iy,then 2.5.10.....(1 +n2 ) is ___
(@)1

(b) i

(c) x2 +y2

(d)1+n2

Answer:

(c) x2 +y2

Question 19.



If w # 1 is a cubic root of unity and (1 + w)7 = A + B w, then (A, B) equal to

(1+w)’ =A+Bo
(-o?) = A+Bo [Since 1 + @ + 0 = 0; @* =~ (1 + ®)]
-0'*= A+ Bo
—*=A+Ba SamacheerKalvi.Guru
—H1+w)]=A+Bw
l+m= A+ Bm = A=1,B=1
(A,B)=(1,1)

Question 20.

The principal argument of the complex number (1+i3v)24i(1-i3V) is ___
(a) 2n3

(b) M6

(c) 516

(d) m2

Answer:

(d) m2

Hint:

(I "'i"‘ﬂ'lli)2 N I—3+2i\ﬂr.’;= —2+2i\3 _ 3(—1+f~5)
4i(1-iV3) CAG+V3) a(VB+i) 4(V3+i)
1'( sﬁﬂ') 1 SamacheerKalvi.Guru

s
- —

2(V3+i) 2 2

Question 21.



If a and B are the roots of x2 + x + 1 = 0, then a2020 + 32020 is
(a) -2

(b) -1

(c) 1

(d) 2

Answer:

(b) -1

Hint:

Xx2+x+1=0

a and B are the roots of the equation.

There are the two roots of cube roots of unity except 1.

o= w,p=on

2020 4 B2020 = 2020 4 (22020 _ 36T + 1y ((x3673)+ 1y2
=a+0’ =-1

Question 22.

The product of all four values of (cosn3+isinm3)34is ____
(a) -2

(b) -1

(€)1

(d) 2

Answer:

(c)1

3
= 1
Hint. [cus£+ isinEJ‘ = (cosm+isinm)s = qis[Zk“+ EJ
SamacheerKalvi.Guru 4

The roots are cis [E] cis (3_11;) cis (EE] cis =
4 4 4 4

Product of roots = cis (£+ ;E + E-T—: +?—E] = ¢is (4m)
4 4 4 4
=cos0+isin0=1
Question 23.
If w # 1is acubicroot of unityand ||| [1111-w2-Tw21w2w7| ||| = 3k,

then k is equal to

(a) 1




(b) -1
(c)iv3
(d) -iv3
Answer:
(d) -iv3
Hint:
1 1 1 1 1 1
1 -0’ -1 o =3k = 1 -0’ -1 o’ =3k
1 o o 1 o o
~1+i3
(1+o+w =0) w=""3"
3 0 0 SamacheerKalvi.Guru
I -1-0° o =3k[R, >R +R,+R,)
1 o e
(—o-0'-o')=3%k = 3(-2m -1) =3k
-1 i3
4.2[ 5 + 5 ] -1 =k
1-i3 1=k = k=-if3
Question 24.
The value of (1+3vi1-3Vi)10is
(a) cis 23
(b) cis 4m3
(c) -cis 23
(d) -cis 413
Answer:
(a) cis 23

Hint:



1+:'J-3: =r(cos0+isinf)

r=Jxt+y =4 =2

A tan~' ]\E‘ = %

a =0=tan’
(I+w"§) =9 [ﬂﬂﬁg+fﬁin%}

Cm -m_ .. -

[]—nﬁ} =2 [ms 3 +isin 3 J

- 10 SamacheerKalvi.Guru
2::15[—]

8 o] [t o)

. 2m
- cis[ﬁn-Fz—n) - ms[-——}
3 3

Question 25.
If w=cis
21

3

, then the number of distinct roots of



z+1

Z+

Z+Ww



are
(a) 1
(b) 2
(c) 3
(d) 4
Answer:
(a) 1
Hint:
z+1 ® *
® z+0 1 |=p
w’ 1 z+o
R,—R,+R,+Rjand | o +®’=0
z z =z Samacheerkalvi.Guru
® z+o 1 |=p
o 1 z+0

1 1 | 1 0 0
z| @ z+w’ 1 = —z|lo z+0’-o l—m =0
w®’ 1 z+® o 1-0 zio-od

z [(z+m2 -o)(z+0-0*)-(I mmz)(l—m)] =0

z[(zz -{m-mz)zj]—[l~mum2 +m31
z{zz—[m1+m—2]—3} =z {22}=z3={}

z = () one distinct root

Samacheer Kalvi 12th Maths Solutions Chapter 2 Complex
Numbers Ex 2.9 Additional Problems



Question 1.

1—i 106
[_‘] =a+ ib then (@, b) S ccoovvee.......

Question 2.

] + o 3
lf( I) —[u} =x+iythe (x, )= ooeenen. .

=1 1+i

(@) (0,2)
(b) (-2,0)
(c) (0,-2)
(d) (-2,0)
Solution:

(c) (0,-2)

Question 3.

The point represented by the complex number 2 — i is rotated about origin
through an angle

of

Y1 +2i

Solution:



(b)-1 - 2i

Hint.

Let z =2 —i. Let the new position of point when the point represented by
the complex number z = 2 — i is rotated about origin through an angle of

in the clockwise direction be denoted by z1.

Now, = lel= @ +(-1)" = J4+1 =5

3 _lal 3 _nfs S
z

Nz | R samacheerKalvi.Guru
O R

Al m .
= (2-=)[6055-mm5) =Q2-)(0-i)=-2i+P=-2i-1

Question 4.
Fill in the blanks of the following:
For any two complex numbers z1, z2 and any real number a, b,
Solution:
Since 2t zP=lz,P +|z)* +2Re (2,7 ,)
and 2, = z,* = |z} + |z, ~2Re (2,7 ,)
laz, - b22i2 +|bz, + szlz = |az||2 + |¢f:Jzzl2 —2Re (az, bz ,) + |bz||2 + |azz|2+ 2Re(bz,aZ N
= e £2||1 + p? |22|2 + B2 |21|2 + & |22|2
= (a®+ bz, + (B* + a?) |z,
= (@ + %) (z)* + |z,f*)

SamacheerKalvi.Guru

Question 5.
Multiplicative inverse of 1 +iis .....



Solution:

e o 1 xl—f 1—i - 1-7 1
+i= = = = = -
ultiplicative inverse o 1+iT =i 1= 1+1 2 2 2

Question 6.
arg(z) +arg(z ) (Z #0) 1S coeeiiniiees

Solution:

Iflzl=4andargl’z}=%,thenz= .............. .

Question 7.
If |z| =4 and arg (z) =

5
6
,thenz = ...
Solution:
Let z=r(cos B +isin 0), then
r=lz|=4; argz=5—n =:»EI=5—E
6 6 SamacheerKalvi.Guru
St .. 5m )y . =
z=4 |COS—+isin— | =4 | cos| x—— |+isin| m——
6 6 6 ) L 6
m . T \E i
=4 | —cos—+isin— |=4| ——+— | =_ j
4[ 6: 6] [2 2] 2ﬁ+2:
Question 8.

State true or false for the following:

(i) The order relation is defined on the set of complex numbers.

Solution:

The given statement is false because the order relation “greater than” and
“less than” are not defined on the set of complex numbers.



(i) For any complex number 2, the minimum value of |z| + |z - 1] is 1.
Solution:
Let z = x + iy be any complex number.
Letz = r(cos 6 + i sin 8). Where 8 is the argument or amplitude of z.
Z =r(cos 8 —isinf) samacheerKalvi.Guru
= r[cos (— 8) +isin (- 0)] (— 0) is the argument of Z .
argz+arg(zZ)=0+(-0)=0

When x =0,y = 0, the value of |z| + |z — 1] is minimum and the minimum
value.

=0+ (0-1)2+0 =0+ V1 =1

Hence, the given statement is true.

(ii) 2 is not a complex number.

Solution:

It is a false statement because 2 = 2 + i(0), which is of the form a + ib, and
the number of the form a + ib, where a and b are real numbers is called a
complex number.

(iv) The locus represented by |z — 1| = |z - i| is a line perpendicular to the
join of (1, 0) and (0, 1).

Solution:

Equation of a straight line passing through (1, 0) and (0, 1) is

- 1-0
y-y1=utx—xa) = y—ﬂ=u—_]-{x~1}

o B
= y=—(x-1) = x+y=1 = y=-x+1
Again lz—1|=|z—1]
Let z=x+iy Sk tiy=1=x +iy—|
= |x-D+i|=lb+i@-1) = J(x=1) +y? = (P +(y-1)
- (I_ 1)2+}’2 :xz +U’_ 1)2 SamacheerKalvi.Guru
Sa2-+1+y2P=x2+)2-p+1 = 2x=-2
— y=x

Now, the linesy =-x + 1 and y = x are perpendicular to each other, so the
given statement is true.



Question 9.

1 a+ib
Itp+iq = a-ib

thenp” + g* = .coovvrernne,

Solution:
1

Question 10.
If —

lies in the third quadrant, then z lies in the ........

(a) first quadrant

(b) second quadrant

(c) third quadrant

(d) fourth quadrant

Solution:

(d) fourth quadrant

Hint:

— Z liesin Il quadrant. ie.,~ Z =-x-iy; Z =x+iy
So, z=x — iy which is in IV quadrant

Question 11.
- | . (a’c*-57)
Ifa=cnsU.—zsmu,b=cos]3—fsmB,c=cos}r—ism]r,lhen-—b— 1S s
abc
(@)cos2(a-B+y)+isin2(a-pB+y)

)c
(b) — 2cos(a-B+Y)
(c)-2isin(la-B+y)
(d) 2 cos(a-B+y)
Solution:
(c)-2isin(a-B+y)



Hint: aBy

22 42 .
ac -b ac b : . §
= ——— Herea=e™ b=eP,c=e¥
abe b ac

e el oY

=g H0-P*V=cos (o ~P+vy)—isin(w—P+7)

e P
b _ 1 _ .
— = — =cos(a—-P+y)tisin(a—P+7)
ac ac
? SamacheerKalvi.Guru
% —i=cos{a—ﬁwy]—isin{a—B+T)—[cos(0.—|3+'y)+isin(a—|3+?)]
ac
=-2isinfoe—P+7v)
Question 12.
z,=4+5i,z,=-3+2i, then —L is ...........
Z9
2 22, =2 22 -2 23 2 22,
— =1 —+—1 —_— — 4 —]
@ 13713 ORTRNT © -3 @ 3473
Solution:
-2 23
() —=-=
13 13
Hint

zy=4+5iz,=-3+2i
zp  4+5i  4+5i -3-2i ~—12-8i-15i-10i"

— — W —
z, 342 —3+2i -3-2i 9+4
—12-23i+10 -2-23i -2 23  SamacheerkalviGur
- 13 T 13 1313t
Question 13.

The conjugate of i'3 + {14+ {15+ {1645 ...

(a) 1

(b) -1
(c)0
(d)-i
Solution:
(c)0



Hint:
i.'|3- + I‘H+ I']S + I‘]ﬁ =0
Conjugate of 0is0—-i0 =0

Question 14.

If -i + 2 is one root of the equation ax2 — bx + ¢ = 0, then the other root is
(@-i-2

(b)i-2

(c) 2 +i

(d) 2i +i

Solution:

(c) 2 +i

Hint:

Complex roots occur in pairs when -i + 2 is one root, i.e,, when 2 — iis a
root, the other rootis 2 +i

SamacheerKalvi.Guru

Question 15.

The equation having 4 — 3iand 4 + 3i as roots is .......
(@) x2+8x+25=0

(b)x2+8x—-25=0

(c)x2-8x+25=0

(d)x2-8x-25=0

Solution:
(c)x2—8x+25=0
Hint.
a=4-3i,pB=4+3iat+p=8

af = 4> +32=125
Equation is x> — (8)x + 25 =0; ie,x?—8x+25=0
Question 16.
If E is a root of the equation ax? + bx + 1 = 0. where g, b are real, then (@, b) i ..o.v....... .

(a) (1,1)



(b) (1,-1)

(c) (0, 1)

(d) (1,0)

Solution:

(d) (1,0)

Hint:
1-i _ l—fxl—r' _ 1+i* =2i
l+i 1+i 1+4i 2
Here, the given quadratic equation is ax® + bx + 1= 0 and the roots are —i and + .

=—j . When — i is a root the other root is + §.

Sumﬂfthemuts=_—b=0 = b=0
o

1
Product of the roots = — =1 =a=1
)

(a, b)=(1,0)

Question 17.
If — i+ 3isaroot of x2 — 6x + k =0, then the value of k is

(@) 5 (b) 5 (c) 10 (d) 10
Solution:

(d) 10

Hint:

a=-i+3=3-7= TheotherrootisB=3+i

Product of theroots =ap = (3 - i)(3+i) =10

Product of the roots of x2 - 6x+k=0isk = k=10

Question 18.
If w is a cube root of unity, then the value of (1 - w + w2)4 + (1 + W — W2)4

Solution:
(c)-16



Hint.

(1-o+o?)+(+o-w?)
=[(1+ o) -]+ [(1+0)-0] = (20)* + (2w?)*
=16 ®* + 16 ®® samacheerKalvi.Guru
=l6w+160*=16(0+n?)=16(-1)=-16

Question 19.
If w is a cube root of unity, then the value of (1 - w) (1 - w2) (1 — w4)(1 -
ws) is .......
(@9
(b) -9
(c) 16
(d) 32
Solution:
(@) 9
Hint.
(1-0)(1-0%) (-0 (-
=(l-o) (1-0d) (1 -o) (1-o?)
=[(1-) (1 -0 =(1 -0* -0+ e?)?
=2-(e+)P=[2-1)P=2+1y=3>=9

Question 20.
If z—1

1s purely imaginary, then ..........

=

(@lz|=1
(b)|z]|>1
(c)lzl|<1

(d) None of these.
Solution:
(@lz|=1
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