JULY

1* WEEK CLASS TEST 5

COMPLEX NUMBER

MATHEMATICS (FOUNDATION)

Dear student following is a Tough level [O O O @ O] test paper. Score of 12 Marks in 15 Minutes would be a
satisfactory performance. Questions 1-10(+3,-1). (All questions have only one option correct).

Q.1

Q.2

Q.3

Q.4

Q.5

Centre of a regular polygon of n sides is at
origin and one vertex z; is known then vertex
z, adjacent to z; is given by

(A) z, [COSEHsinE) (B) z cos - tisin_-
n n 1 2n 2n

2m . . 2T
(C) z, (COSFi'SmFJ (D) None of these

Roots of equation z" = (1 + z)" lies on a
(A) Circle

(B) Line parallel to real axis

(C) Line parallel to imaginary axis

(D) None of these

The value of the expression

n-1

2k
> (M-K) cos N equals (n > 3)
k=1 n

® 5 (®-0 (© I  (D)None

The centre of square ABCD is at z = 0. If
affix of the vertex A is z,, then centroid of
triangle ABC is-

(A) z,(cos m % isin m)

(B) %1 (cos m £ isin )
(C) z (cosEiisinE)

1 2 2
(D) %1 (cosgiising)

If z is a complex number then minimum value
of |z| + |z - 2] is-

Q.6

Q.7

Q.8

Q.9

(A) 2 (B) 2+2‘/§ (©) 2‘2‘5 (D) None

Let z;, = a + ib, z, = p + iqg be two
unimodular complex numbers such that
[(z,Z,)=1.1f o, =a+ipand w, = Db
+ iq then-

(A) R, (0;w,) =1
(C) Re (wiw5)

B)I(w;w,) =1
0 D) I (wiwy) =1

The roots of the equation 1 + z + z3 + z¢
= 0 are represented by the vertices of -
(A) A square (B) An equilateral triangle
(C) A rhombus (D) None of these

If w is a complex cube root of unity and

1+ w) =A+ Bw, then A and B are
respectively equal to-
(A) ol 1 (B) 1/ 1 (C) 11 0 (D) _11 1

If a and b are two real numbers between 0
and 1 and points representing the complex
numbers z, = a + i, z, = 1 + ib alongwith
origin form an equilateral triangle, then-

5

(A)a=y3-1,b =73 (B) a =

2-f3=b

3

1
(©a=5,b= 7

(D) None of these

Q.10 Suppose z,, z,, z; are three vertices of an

equilateral triangle circumscribing the circle
|z| = 1. If z;, = 1 + f3j and z,, z,, z5 are
in anticlockwise sense then z, is-

(A)1- 5 (B) 2

(D) None of these

= 2 2 = {2 {0Y| I\ Lo Y
A B C D A B C D A B C D
1T O O O O 4 O O O O 7 O O O O
2 O ‘@) ‘@) ‘@) 5 O ‘@) ‘@) ‘@) 8 O O O O
3 0 o o o 6 O O O O 9 © O© O O
MO O O O
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Sol.1

Sol.2

SOLUTIONS

(©)

Each side of regular polygon of n sides

PAI
subtends angle o = Y at the centre.

Let the points A and B represent the vertices
z, and z, and O is origin.

then OA = OB and [ BOA = 9. By rotation
of OA about O through angle 8 we have

6B = dA eiie

[£ sign will be taken according @ is traced
in anticlockwise or clockwise sense.]
0 z,-0=(z -0)(cos 8 £isin 0)

cos 2T[+isin21T
or z, =z, n n

MATHEMATICS (FOUNDATION)

Sol.3

- , kn( kmm . . kn)
2sin—| cos— +isin—
n n n

or z=X+liy =

n n

Zsing

n
_1 (—ICOtk——l) __ 1 _ i ko
2 2 2 n

1

O X =- > (constant)
. . 1
Thus roots lie on the line Re(z) = x = - >

which is parallel to imaginary axis.

(B)
n-1

21K
Let S Z (n - k) cos —
k=1 n

PALS 4n
(n - 1) cos Y + (n - 2) cos Y

2(n-2)1 2(n-1m
+ ... +2cos%+1.cosu
...... (1)
2(n-1 2(n-2
or S = 1.cosu + 2cos ( )

Z+1jn 4n 21
O =1 - — - =
( 7 + + (n - 2) cos = + (n-1)cos a0
= cos (2kmt + 0) + i sin (2knt + 0) (On reversing the order)
2kt . 21 4n
0 1+ 2 =cos == +isin == = l.cos |2M~——] + 2.cos |2M~ -
where k = 0, 1, 2, ........ ,h -1 4 5
T T
kTt 1 +...+(n-2)cos — + (n-1) cos —
0 1-cos — - = -= n n
n z
( 1 (Zn 2(n—1)rr)
k k k 1 + (n - cos B —
0 2 sin2 %~ 2i sin- cos = - T n
n n z
2m 4
KTt [ k. kn} 1 = 1.cos — + 2.co0s — +....+(n - 2)
or -2 sin — ICOS— —-SIh—| = - = n n
n n n z
2(n-2)1 2(n-1)m
1 cos%+(n—1)cosu
or z=
Zsinkn(icoskn—sinkn) ------ (2)
n n n
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JULY 1 WEEK CLASS TEST 5 COMPLEX NUMBER MATHEMATICS (FOUNDATION)

Adding (1) and (2) we get z, +7y(cosm2 xisinm/ 2) -z,

_ 2m 4m 6 2(n - 3

2S = n {c057+cos?+cos?+....+cosT}

[(n - 1) terms of series with angles in A.P.] _ 4 (cosg + ising)
3

1(211 2(n—1)n) . (n-1) 2m

cos—|—+ .Sin —

2 2 N sol5 (A)

sinl(Zn) We have 2 = [2| = |z - (z - 2)]|
2\n < Izl + Iz - 2|
or 2 < |z| + |z - 2]
n.cosnsin(n—nj O minimum value of |z| + [z - 2| is 2.
n

=N.

sin ™ Sol.6 (D)
2,7, = (a + ib) (p - iq)
n = (ap + bq) + i(bp - aq)
2 Then I (z, z,) =1 O bp-aq =1
Now w;m, = (a + ip) (b - iq)
= (ab + pq) + i(bp - aq)
Then I (w,w,) = bp - aq = 1.
We can check that no other option hold

n(-1) O S =-

Sol.4 (D)
Point A represents z, and
OA =0B =0C = 0D

and [JBOA = [jCOB = g good.
sol.7 (B)
Bizo) Im Giveneq.is(z+ 1) (z3+ 1) =0
or (z+1)(z+1)(z2-z+1)=0
Az} 0 z=-1, REELE
w2 2
Re Thus distinct roots are
Cize) 21=—1,22=%+i§=—w2
D 1 3
and z; = - - i— = -
Clearly C represents the complex number - 2 2
z, and OB is obtained by rotating OA through Let these be represented by points A, B
n and C.
angle > either in clockwise or in Then AB = |z, - 7| = |1 - w2
anticlockwise sense. and BC = |z; - 7, = |w? - w]
R L . = |lw? - wf
Thus OB = OA e™2 Or z; = Z;gtim/2 = |w?l |1 - w?| =|1- w?
T = AB [+ |w?| = 1]
or z, = ZI(COSEiISInE) and CA = |z; - z5] = |w - 1]
= lo - 3 = |o| |1 - w?|
and C=Z3=—Zl = AB
Centroid of ABC is Thus roots represent the vertices of an
L nitn equilateral triangle.

3
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Sol.8 (B)

Given (1 + w)  =A+B
(-w2)” =A+Bw as 1+
-0 = -(w3)*. w?2=A+ Bw

0
0
0 -w2=A+Bw
0
0

-[-1- w] = A+ Bw
1+ w =A+ Bw
on comparing we get A =1,B =1

Sol.9 (B)
Let z, and z, be represented by points A

and B. Then OB will be obtained by rotating

. T
OA by angle of 3

O"A e:in/3 or z, = Zle:in/3

D
Taking first sign and comparing real and
imaginary parts, we get

1
1=E(a—\/§) O a=2+ /3 >1thus

we reject it. As given that 0 < a, b < 1
Now taking second sign we get

0O<a=2- /3 <1

MATHEMATICS (FOUNDATION)

thus we take a = 2 - 3

From imaginary parts

b = %(1—a\/§)= %[1—(2—\/5)\/5]
or b= % (4—2\/5) =2- 3
Thusa=2- [/3,b=2- 3.

Sol.10 (D)

z, =1+ /3iand centre of |z] = 1 is the

origin, which is the incentre of the triangle.
Point z, will be obtained by rotating oz,,

PAI
through angle of 3 in anticlockwise sense.

Zs

yA *Zy

Thus z, - 0 = (z; - 0) @23 = zZ;w
[+ e = o]

or 7, = (1++3i) [_EHEJ

2 2

= - 2.
Which is not given in any option.
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