Level-|
Chapter 14

Complex Numbers-l|

Solutions (Set-1)

Short Answer Type Questions :

1. Find the square root of the complex number 7 + 24i.
Sol. Let /7 +24i = x +iy, then

7+24i = x* —y® +2xyi

= x*-y?=7 and 2xy =24

= x*+y®*=25

= x2=16and y?=9

= 7+24i =x(4+3i) (v Im(z)>0)
2. Find the square root of the complex number 12 — 5i.
Sol. Let 12-5i = x+iy

= 12-5i= x> —y? + 2ixy

= xX*—-y*=12and 2xy = -5

= X*+ =13

- J12-5j :i(%) (- Im(z)<0)

3. Find the value of 1 + w?"° + 0?22, where  is an imaginary cube root of unity.
Sol. 1+ ®2®® + »?®?2 = 1+(0)3 )673 +((D3 )674; ( o = 1)

=1+1+1=3
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2 Complex Numbers-II Solutions of Assignment (Level-l) (Set-1)

4. Find the value of (~1-3i) +(~1+3i) .
Sol. Let _14+/3j =2m and —1-./3j = 2¢*
(~1-3i) +(~1+3i)
= (20%) +(20)°
— 2 (0P +0°) = 2 (0 0+ o o)
= 28(w+032)

=_28

5. Let z be a complex number which satisfy | z—1—i|=+/2 . Then find the locus of z.
Sol. Putz=x+iyin |z—1-i|=+/2

= |(x=N+ily-1)]=+2

= (x=-12+(y-1*=2

= x*+y’-2x-2y=0

which is the equation of circle.

6. Let z be a non-zero complex number, if Im(lj is zero, then find the locus of z.
z

= Im[ 1_j=0 = | ():—Iyzj=0
X+iy X +y
= 2_y2=0 = y=0
X +y

= x-axis  (except origin)
Long Answer Type Questions :
7. Solve the equation x” + x* + x* + 1 = 0.
Sol. X" +x*+x*+1=0 = (X*+1(x*+1)=0

= xt=-1, x*=-1

x=-1, -0, —»? (where  is non-real cube root of unity)
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Solutions of Assignment (Level-l) (Set-1) Complex Numbers-Il 3

- x*= cos(2r + )m+isin(2r+1)n

x=cos(2r+1)%+isin(2r+1)g; (r=0,1,2, 3)

1+i —1+i —1-i
X=—re, ——, —

1-i

147 —1+i Eand —1—i
\/Ea \/5 I \/5 \/E

8. Solve the equation X + xX* + x* + x*+ x>+ x + 1 = 0.

Values of x are —1, —0, —0?,

Sol. x®+x%+x*+x3+x>+x+1=0

= X +x3 x5+ +x* +x3+x2 4 x+1=0

5 3

= X +x(xF+x°+x* +x3+ X2 +x+1)+1=0
= x'=1
Now, x” =cos2rm+isin2rn

2rm . . 2rn
X =COS—=+isin—
7 7

r=0,x=1

r=1 cosz—n+isin2—7T r=2 cosﬂ+isin4—n
S 7 7T 7 7
r=3 cos@+isin6—7E r=4 cos@—isin@
Y 7 700" 7 7
=5 cosﬂ—isindr—JT =6 cos@—isin@
F=o = 775"y 7

But x = 1 is not satisfied original equation.

2z +1
iz+1

9. If the real part of is zero, then show that the locus of the point representing z in the argand plane is

a straight line.

Sol. Letz=x+ iy

2z+1 2x+iy)+1 _ (2x+10)+2iy  (2x+1-y)+i(2y —2y? —2x* - x)

iz+1 i(x+iy)+1  (1-y)+ix (1-y)P +x°

Re(Z_ZHj:O = 2x+1-y=0
iz+1

2x—y =1
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4  Complex Numbers-I| Solutions of Assignment (Level-l) (Set-1)

10. Let z be a complex number, then what is the locus of z if amplitude of (z — 3 — 4/) is %

Sol. amp(z—-3-4i) =%

The locus of z is a straight line.
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Level-|
Chapter 14

Complex Numbers-l|

| Solutions (Set-2) |

De Moivre's Theorem, Square Root, Cube Root of Unity,
nth roots of Unity and its Properties

1. The square root of -8i is
(1 £2(1-1) @) 2(1+J) @) £(1-1) @) £(1+1)
Sol. Answer (1)

NO-8i =x+iy
-8i = x2 - y? +2ixy
x2-y?2=0 xy = -4
x=t1y x(£x)= -4 X2 =4
X =212
y =12
2. If a=cosb + isinf, b = cosd + ising, ¢ = cos¥ + isin¥ and %+£+E =2, then
c a
sin(0 — ¢) + sin(¢ — ) + sin(y — 6) equals
3 3
(1) 3 @ -5 3) 0 @ 5
Sol. Answer (3)
From question
cos(6—@)+isin(0—¢)+cos(o—y)+isin(@—y)+cos(y —0)+isin(y—-0)=2+0i
= sin(0-o@)+sin(p—y)+sin(y-06)=0
3. The value of (i+J§)1°° +(i—\/§)1°° +2190 =
(1) 1 ) -1 3) 0 4) 2
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6 Complex Numbers-II

Solutions of Assignment (Level-l) (Set-2)

Sol. Answer (3)
(i+\/§)100+(i—\/§)100+2100

— (=iy1o0 (—1 —2/'\/5]100 « 2100 4 (_jy100 (—1 +2i\/§j100 9100, 5100
= 2100 ((2)100 + (9)100 + 1)
=210 (2 + » + 1) {where ® is complex cube root of unity}
=0

4. Let a =7 and consider the following statements

n

S, a=e?

S,: The value of sin(In a) = -1

S;: Im(a) + arg(a) = 0

Now identify the correct combination of the true statements.

(1) S,, S, only (2) S,, Sy only
Sol. Answer (3)
a=(i)
log, a=ilog, i
og.a=1ilog,| e
T

log, a = )

_r
a=e?

Therefore sin(lna) = sin(—%j =-1

Im(a)+arg(a)=0+0=0

Therefore S,,S,,S;are correct.

(1 21
Sol. Answer (2)

ifz2Z+z+1=0

2) 42

= (z-0)(z-0?)=0

= z=0m, 0?

1
if z= w, then —=0?
z

@B) S, S, S,

(4) S, only

2 2 2 2
1 2, 1 3, 1 a1, 1)
5. If 22+ z+ 1 =0 then the value of ZH_ | H|ZH g H FH gt 2T 57| s equal to
z

@) 11
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Solutions of Assignment (Level-l) (Set-2) Complex Numbers-Il 7

2 132 132 132
To find the value of [z+—) + (22 +—2j + [23 +—3] Fot (221 +7)
z z

z z
1 1 1
Now, z+—=w+—=-122+—5=0"+—=-12+—=2
® z o z
1 1 1
z4+—=m4+—4=w+—=—1, 25+—5=c02+—2=—1 and
z o 0} z
6 1
z +—6=2 ...... and so on
z
Therefore,

12 1)2 12 12
2 3 21

Z+—| +|Z°+—| || tet | 2T+
R R R G

= {(= 12+ (=12 + (22 + {(=12 + (=1)2 + (2)8 % ...... 7 times
=(1+1+4)+(1+1+4)x ... 7 times

=6+6x ... 7 times
=6 x7 =42
6. If1, 0, Olgyeverinnee o, be the roots of equation x*"* 1 - 1 =0, and @ be an imaginary cube root of unity,
then (02 = oty )(@% =ty )....(®? = Ot3, )
(0= )®=05)....(0—03,)
1) o 2) -o 3) 1 @) o
Sol. Answer (3)
We have
XM — 1= (x = 1) (X = o) (X =0ly) ceiien. (x— oy,
(w? o) (0 = 0ly)..e.e (0° —0z,)
Thus,
(0 =0y )(0=0dy)........ (0 —oag,)

1 ((1)2)3n+1 -1 1 (0)2)3”.(,02 -1

Co+1 0¥ -1 0+ 030 -1

1 -1
0o+1 -1

[... (D3f7 = men = 1]

2_
:w2 1:1
o -1

7.  Thevalue of
(x+ o+ ) (x+0?+ o) (x+o*+ o) ... il 2n factors
(1) (x=1) (@) (x—1)2T (3) (x—1)2-" @ (x—1)2n+2
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8 Complex Numbers-II Solutions of Assignment (Level-l) (Set-2)

Sol. Answer (1)
The given expression is (x — 1) (x = 1) ..... (x=1)..... till 2n factors.
=(x —1)2n
8. If o, B and y be the roots of the equation x> — 3x2 + 3x + 7 = 0 and ® be non-real cube root of unity, then

. oc—1+[3—1+y—1 .
the modulus of the expression B-1 y—1 o-1 is equal to

(1) 1 ) 2 3) 3 (4) 4
Sol. Answer (3)

x3-3x2+3x+7=0

(x—1p3+8=0

= (x—1) = -2, 20, —20?

x==1,1-2m, 1 - 20?

lo=1 -1 v-1|
Now, [g=9 "y 1" o =1

2 20  -20°
+ +
20 202 -2 |

17 1
= —+_+(D2 = |3(D2| =3
0 o

[Rotation of a Complex Number and Locus Problems]

9. If centre of a regular hexagon is at origin and one of the vertex on Argand diagram is 1 + 2/, then its perimeter

IS
(1) 65 2) 45 (3) 62 @) 2V5
Sol. Answer (1)
F
D B

C
In regular hexagon OA=AB=BC=CD=ED=EF=FA
Length of perimeter = 6 x |OA|

= 6x/1+4
=65
10. If Iogﬁ[lzlz_ﬁJ <2, then the locus of z is
+|z|
(1) lz21=5 @ |zl <5 @) lz21>5 4) |z21=0
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Solutions of Assignment (Level-l) (Set-2) Complex Numbers-Il 9

Sol. Answer (2)

oq . 12 =121+1) _,
%21z )

2
- 1
N ¢<(\/§)2

2+ | z|
= |zPP-|z|+1 <6+3]|z]|
=|z?P-42z|-5<0
=(zl+1)(z]-5<0
but|z|+1>0
=]z|-5<0
=|z| <5

1. If Re(%jzé, then z is represented by a point lying on

(1) Acircle (2) An ellipse (3) A straight line (4) No real locus
Sol. Answer (3)

Re[z+4]=l

2z-1) 2
(z+4j+(z+4j_1

= \2z-1 " \2z-1

z+4  zZ+4
= 2721 271

2zE—z+82—4+2zE+82—E—4_1
(2z-1)(2Z-1) A

= 4z7z+7z+7Z-8=4zz-2z-27+1

= 9z+9z-9=0

- =

Hence point z lies on a straight line.
12. If z is a complex number satisfying |2008z — 1| = 2008|z — 2|, then locus z is
(1) y - axis (2) x - axis (3) Circle (4) A line parallel to y-axis
Sol. Answer (4)
z=x+1ly
| 2008z -1 |=2008 |z -2 |
‘z —ﬁ‘ =|z-2|
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10 Complex Numbers-II Solutions of Assignment (Level-l) (Set-2)

Putz=x+ly

2
2 2 .2
- =(x=2
(X 2008] +(y) =(x=2)"+y
2
[—] —2X XX =4-4x
2008 2008
2
= 4x-- X —4- (L)
1004 2008
2
(s
_ 2008
4 1
1004

a line parallel to y-axis.

13. The locus of the point z satisfying the condition argz—_1 =§ is
Z+

(1) A straight line (2) Circle (3) Aparabola (4)- Ellipse

Sol. Answer (2) ya

arg [2—4) -,APB=" 3
z+1 3 B o

= z lies on a circle

Alternatively

putz=x+ijy
ar [—2_1]—5
g z+1 3

—(X_1)+iy} LN arg{(x—1)+iyx(x+1)—iy}=g

= ar =
g_(x+1)+iy (x+D+iy (x+1)-iy

3

= ar =
3 3

«Q

(iv2 2 :
(x“+y 21)+12(2y) =T 2 tan ; 2y2 _ T
(x+1)"+y X< +y° -1

:%:ﬁ = J3(x2+y?)-3-2y=0
X< +y°-1

= x*+y*-"Zy-1=0

2
NE)
= Which represents a circle having centre at [0 i] and radius l+1 = i
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Solutions of Assignment (Level-l) (Set-2) Complex Numbers-Il 11

14.

Sol.

15.

Sol.

16.

Sol.

Iflz—2-3il+|z+2-6i] =4,i= -1, then locus of z is

(1) An ellipse (2) A point
(3) Segment joining the points (2+3/) and (—2+6/) (4) Empty
Answer (4)

|z—(2+3i) +|z-(-2+6i)| =4

letz, =2+3j, z,=-2+6/

|z, —2z,| =14-3i=5>k

= |z-z]| +|z-z)| = 2a, where k< |z, - z,

= This does not represent any curve

= Locus of z is an empty set.

Alternatively : If we put z = x + jy, then we got an equation in x and y which does not have any solution.

[Miscellaneous Questions]

If z is a complex number satisfying the equation z3 — (2 + 4i)z2 — 3(1 — 3i)z + 14 — 2i = 0, where
i =+/—1, then which of the following is not a value of |z|?

(1) 2 2 5 @) V1o @) 3

Answer (4)

z,2,z, = 2i — 14

4] 1Z,] 125] = 10

= |z| #3

The complex number z,, z, satisfies the equation z + 1 + 8i= |z|(1 + i), where j—=./-1, then the
equation whose roots are |z,| and |z,| is

(1) |z -18l2/+65=0

2) 1zF -71Z+12=0

@) I1z*-1=0

@) |z -171zl+60=0
Answer (1)

X+iy +148i = X% + y?(1+1)
= x+1=yx? +y?

X+ 1+2x=x2+ )
y2=2x+1 ..(N

= y+8=1/x*+y?

Y2+ 64 + 16y = X2 + y?

y2=16(y + 4) ..(2)
From (1) and (2) x=4,y=-30orx=12,y=5
= z,=4-3i,z,=12+5i

= |z,| =5, |z, =13
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12 Complex Numbers-lI

Solutions of Assignment (Level-l) (Set-2)

z
17. The complex number z and w are such that |z| = |o| = 1. Then the locus of

(1) A Circle (2) A Parabola
Sol. Answer (3)

26 o

Z+o e+ _ e, 1+¢/%%

1+Z(,0 - 1+ef(91+92) B 1+e(62+e1)

(6,-6
e -2003(92 _61jel( 2
2

n . T
18. If f(n,0)= (r , then the value of r!glf(n’ 5) is equal to

3
(1) 2 @ 3

Sol. Answer (3)

i(eiejr_ 1 _ 1
r=0 2 1_£
2

1—%(cose+isin9)

_ 4-2co0s0+2isin0

5-4cos6
i(cosr6)=4—2cose
= o\ 2 5-4cosH
= ( cosro
. m) Z( )j
= rl,'flf(”ﬁj‘ [r—O 2’ ezg

_[4—20036) _3_,
“ \5-4c0s0/p." 3

3

+o
1+ zw

is

(3) The x-axis (4) The y-axis

(4) Zero
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Solutions of Assignment (Level-l) (Set-2) Complex Numbers-Il 13

19. The number of common solutions of the equations z’=1+iand z"=2—-i,n,me N, ze C s
(1) Zero (2) One
(3) Depends on n and m both 4) n,ifm>n

Sol. Answer (1)

1=+

= 2" =42
zZn=2—
= 4" =5
= No common solutions
10

20. Let o = cos3° + isin3° then Y Re(w* ") equals

r=1

1 2 V3 V3
(1) sin3° @ cos 3° 3) 4sin3° 4) 2cos3°

Sol. Answer (3)
0? ~ 1= (cos3° + isin3°)2 1
= cos(6r — 3)° + isin(6r — 3)°
Re(w? - 1) = cos(6r — 3)°

10
> Re(w” ') = cos3° + c0s9° + cos15° +.....+ cOS57°
r=1

sin30°

sin3°

N

~4sin3°

cos30°

21. If 1, oy, 0y, 0s,..., 04, are the roots of equation z31+*1 =1(n e N) and o is an imaginary cube root of
unity. Then the value of |(o; — w)(a, — W)(0y — 0)...(cL;, — )] is

(1) 1 (2) n (3) 3n+1 (4) 3n
Sol. Answer (1)

2= (2= 1)(Z - 0)(Z — 0)...(2 — 04y)

Putz=w
w3n+1_1
o1 = (0 = o )(® = 0y)...(® = 0g,)

= (0 - o) (®—=0,)...(0—0g,) =1

= |(OL1 - U))(OLZ - w)"'((xfin — w)l =1

ola

22. If there exist exactly one complex number z satisfying the conditions |z—ki|<+/3 and arg (2)<
(where k € R" and i =1 ), then the value of k is
(1) 1 (2) 2 (3) V3 4) 2
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14 Complex Numbers-I|

Solutions of Assignment (Level-l) (Set-2)

Sol. Answer (2)

23.

-~~~
- ~
7 N
7 AN
/ \
/ \
/ \
1 \
I ki 1
| I
\ !
\ 300\/5 /
\ /
\ /
N
~
~<_1_
30°

|z kil <\/3 represents the interior of a circle with radius /3 .

T
arg(Z) =~ represents a line in /# quadrandar shown. There will be exactly one solution if

6

00330":% = k=2

2
If |z— 1] =1 and z # 0, 2 then the possible value of ZT is

(1) 1 (@) V3 @) 2 (4) 3i

Sol. Answer (4)

24.

Z lies on a circle whoes ends of diameter are 0 and 2. So (z — 2) and (z — 0) represents two perpendicular

Z_
lines then is purely imaginary.
The number of values of z satisfying the equations 1 + z + z2 + z8 +._.+ z'7 = 0 and
1+ z+ 22+ ...+ z" =0 simultaneously is

(1) Zero 2) 1 @3) 5 4) 6

Sol. Answer (3)

1+z+22+. .+ 27

= ZB=1nz=+1

nm
So z=e?®% wheren=1,2,3,...17

Similarily 1 + z+ 22 +..+ 211 =0
= zZ2%2=1nz=1

nm
So z=e® wherem=1,2,3,..,1

Therefore the common roots are

n 2 An St
e3,ed e"e? and e3
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Solutions of Assignment (Level-l) (Set-2) Complex Numbers-Il 15

25.

Sol.

26.

Sol.

27.

Sol.

28.

{ 1+cosB+isind

4
sin6+i(1+cose)} = cosnB + isinnd then value of n is

(1) 2 (2) 8 (3) 4 (4) 6
Answer (3)

(1+cos0)+isin® ¢
i(1+cosB)—isind

,0 .. .0 8 o .. oY
2cos” — +i2sin—cos— cos— +isin—
_1 2 2 2 2 2

4
e 2c0329—i2singcos9 cosg—isin9
2 2 2 2 2
= (ei9)4 = ei46
n=4

7 2

1

The value of Z[Xn +—an is (where x is a root of X2 — x + 1 =0)
n=1

(1) 17 (2) Zero (3) 13 4) 3
Answer (3)
XX—x+1=0

X = -, —0?

2
2
Now (X” +inj = (0" +0?")
X

"+ 02" = —1 when n # 3m, meN

o+ om=2 when n = 3m, meN

7 2
3 R R S T ST S PR PSTRT PR

n=1

=13
If the locus of a point z lying on |z — 3| + |z — /| = k represent on ellipse, then k can be
(1) 2 2 5 3) 3 4) 15
Answer (4)
|z - 3| + |z —i] = k represent on ellipse if k > |z, — z,

= k>|3-1
= k>«/ﬁ

If one vertex of the triangle having maximum area that can be inscribed in the circle |z] = 2 is 1+iv/3,

then the other vertex of the triangle can be

™M (V3,1) (2) (3, -1) (3) (-2, 0) (4) (0, 2)

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



16 Complex Numbers-II Solutions of Assignment (Level-l) (Set-2)

Sol. Answer (3)

It is cleared that triangle is an equilateral triangle so

—Z — 0 — e+l(23n) r
(V3i+1) N
(+'
y4
=(«/_/+1)(——+£]
2
V3 _ 1.3, N3
2 2 2 2
z=-2
1 iv3
z=WN3i+1)| -—————
il 515 )
_—V8, 1,3 i3
2 2 2 2
z=1-3i
100 4
29. If z, z,, ..., Z,,, are root of equation 1 +.z + z2 + ... + z'% = 0, then the value of Z _7 is equal
to
(1) 100 (2) -50 (3) —25 4) 150
Sol. Answer (2)
1 1 1 1

+ + +.o.+
z-1 z,-1 z,-1 z
Given 1+ z+ 22 +..+72'%0 = (z — z,)(z - 2,) ... (2 — Z{y)
Apply logasition on both side

log(1 + z + 22 +...+2'%) = log(z — z,) + log(z — z,) + log(z — z;) +...*+log(z — Z,4,)
Now diff

+ + 322+, .+ 99
1+z+22+,,_+z100(1 2z + 37% +...+ 100z%)

142z +32% +...+1002%°
100

14+z+2°+..+2

{ 1 1 1 }
=- + o+
z,-z2 z,-2 Zo—Z
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Solutions of Assignment (Level-l) (Set-2)

Complex Numbers-II

30.

Sol.

31.

Sol.

32.

Sol.

Put z = 1

1+2+3+...+100 -k
101

K :_(100x101j:_50
2x101

If p, g, r are the roots of x3 — 3x2 + 3x + 7 = 0, then value of (p — 1)(g — 1)(r — 1) equals
(3) 8

(1) 5 (2) —1
Answer (4)

xX3-3x2+3x+7=0
(x-12+8=0

(x=1)*=(=2)°

x —1=-2,-200, —200?

(p = 1)(g — 1)(r = 1) = (-2)(-200)(-200?) = -8

. 30
Value of (%+§j equals

(1) 31 (2) -3

Answer (2)

§+g:—i«/§w

2

= (=iJ30)=-3"

Let z, =5 + iand z, = 2 — 4i (where i =,/—1). Let z be a compex number such that arg(

then z satisfies

. ‘2_(7—23/')
- ‘Z_(7J;3ij

Answer (2)

=34

=34

Z,, Z,, Z, lie on a circle
z,, z, are end points of diameter
z,+z, 7-3i

Centre (z,) = 5 T3

and radius = |z, — z|

N

2

3 5.
—+ =
2 2

4) -8
2 2

Z—-2,

22—2

|

17

T
2,
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18 Complex Numbers-II Solutions of Assignment (Level-l) (Set-2)

Equation of circle is = |z — z| = r
‘ (7 —3ij J34
= |z- 5

33. If zand 7 represent adjacent vertices of a regular polygon of A sides whose centre is at origin and if

2

Im(z
(2) =v2-1_then » equals

Re(z)
(1) 4 (2) 6 (3) 8 (4) 12
Sol. Answer (3)
2mi (0]
z-0 _ eT
z-0 2n
, n
z
= —=e?
z
Let z = re® B(z) A(2)
2ni
N eZie —e X
= g=2
A
Im(z) tanm N
= =2 -1
Re(z) A
= A=8

34. If1, o, o? ... o " are n, n' roots of unity, the value of (7 = 0)(7 — 0?)...(7 — ©"") equals

7721 7"
6 ) &

(1) 7 2) 77 =1 (3)

Sol. Answer (3)
x"-1=0
XT—1=(x=1)Xx-0)x-0?)...(x-o"

7" -1
6

= =(7-0)(7-w?) ... (7T-0™")

35. Let u and v are two complex such that |u| # |v| and |u| = 1 and z=%, where z=x + jyand a, b

are complex numbers then the locus of z is

b
(1) A line segment (2) The perpendicular bisector of Y and a

(3) Acircle (4) Can not be a circle unless |v| = 1
Sol. Answer (3)

au+b

Z =
u-v
b+vz

= U=
z—-a
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Solutions of Assignment (Level-l) (Set-2) Complex Numbers-Il 19

36.

lul =1
b+vz
= =1
z-a
b
z+2
= Vie —
z—al vl
v #1

Z is always on circle
If ‘o’ denotes 2020™ root of unity then 1 + 2o + 302 +... upto 2020 terms is equal to

1 2020 5 2021 3 2020 4 2021
) @ o @) oy )~

Sol. Answer (3)

37.

By sum of A.G.P series we get sum ‘S’ upto ‘n’ terms as

1 o-a" na”
+

:1—0L (1-0()2 1-o

n = 2020 and 2920 = 1

__1 , _o-1 2020 2020
1-o (1-ap 1-o oa-=1

A complex number ‘Z' is rotated in anticlockwise direction by an angle ‘o’ we get z, and if same
complex number z is rotated by an angle a in clockwise direction we get z, then

(1) z,, z, z, are in G.P. (2) z,, z, z, are in H.P.
(3) z(cosa—1)=0 (4) z%(cos2a.— 1)< 0

Sol. Answer (1)

38.

z, = ze"; z, = ze™™
= 52
= z,2,=7
= Z,, 2 z,are in GP,

If1, z,, z,, ... . Z,_4 be the nt" roots of unity and ‘@’ be a non-real complex cube root of unity, then

n-1
sum of all possible values of H((D—Zr) will be equal to
r=1

(1) Zero 2) 2 + w2 (3) w? + 1 @) 1-?

Sol. Answer (4)

x" -1
<1 =(x-2z)x-2,)) ...(x-2,_,)
Put x = w
0 if n=3k kez
-t o -1 .
= [J(w-z)= =41 ifn=3k+1 kez
r=1 -1

1+o ifn=3k+2 kez

Sum of all possible values =2 + ® = 1 — w2

a Qa d
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