WORK SHEET - 07 COMPLEX NUMBER

[SINGLE CORRECT CHOICE TYPE]

Q.1 to Q.11 has four choices (A), (B), (C). (D) out of which ONLY ONE is correct.

Q.1

(.2

Q.3

Q4

Q.5

L
The complex number z which satisfies the equations |z = 1 and Z-NZUHD |, | 1s
V4
| | B o
(A) 1 (B) 1 +1 (C) NG (D) NG
If z € C then area enclosed by the curve 2 - F1E + 3zt —| 2 ‘ =6|z|, z#0 is
(A) 3 sq. units (B) 6 5q. units (C) 31 sq. units (D) 67 sq. unit
. 2y 14143 . .
The complex numbers z,, z, satisties — = a then origin, z, and z, are the vertices of
2 z 7 2
atriangle which is
(A) of area zero (B) right-angled isosceles
(C) equilateral (D) obtuse-angled 1sosceles
0 :
o 41 ;
Let z=cos 0 +15sin 0, then the value of ZRE [ > ]_]] at 0 =3° 1sequal to
n=_0
[Note : Re (z) denotes real part of z and 1= & ]
| l
(A) - cosec 3 (B) n cosec 3° (C) cosec 3° (D) -ldmsec B

Let z=x + 1y be a complex number where x, y € R and 1 = V—1. The area bounded
by locus of P(z) satistying [z—1|=21 (z) and coordinate axes on the complex plane, 1s equal to

B I
(A) V3 (B) 243 ©) 5 D)5 /3

[Note : | (z) denotes imaginary part of z_]



Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

2 i . | .
['he set < [ — |:z1sa complex number, |z| =2, z# £2 ; 1s best represented by

4-2"
Im(~) Im(z)
A
9 (0. 2)
10, 1) .
< O » Re(7) — Re(7)
(A) 4 (0.=1)
%m_ 2)
\ v
;H{f} f“‘”
"il{ﬂ_ 4)
- S, » Re(7)
(C) __{[}t_4} (D)
v v
- T 37
I'he area enclosed by the curves C, :arg (z — 2) = 1 Cypnmrg (2=d4)= x and
. Z—Z _
C,:(Re(z-2))*= 5; | on the complex plane 1s
A - B ] i - D :
(A) 3 (B) (C) (D) 5

The number of complex numbers z satisfying simultaneously [z+ 1-1/=2 and Re(z)> 1 equals

(A) O (B) 1
(C) 2 (D) infinite
25
The complex number z satisfies the condition |z - 1= 24 . The maximum distance from the origin

of co-ordinates to the point z 1s
(A) 25 (B) 30 () 32 (D) 16

o . A . % i
If z e C and satisfies the equation (z—2Z)"=4|z|* - 12 then the maximum value of |z |is

| | J3
(A) J6 (B) 24/3 (C) 3 (D) -

Let z, and z, be nth roots of unity which subtend a nnght angle at the origin. Then n must be of the form
(A)4k + 1 (B) 4k + 2 (C) 4k + 3 (D) 4k



[PARAGRAPH TYPE]
Q.12 to Q.14 has four choices (A), (B), (C), (D) out of which ONLY ONE 1s correct.

Paragraph for question nos. 12 to 14

=

_ . - - | | | A
Let two curves C, :x~+y-=2 and C,: locus of z which satisfies |z+ 372 —‘z — 32| =242 -
a : | |

Q.12 If z, lieson C, then maximum value of |z, +4 + 41| 1s

(A)5+/2 (B)6+/2 (C) 82 (D) 16+/2

Q.13 If z, (Re(z;) > 0) lieson C ~and C, bothand z, 1s obtained by rotating z, about origin in anticlockwise
direction through 135° and z, = z, then real partof (z +z, +z,) equals

(A)—2 /2 (B) -2 + 1 () —T 5402 (/2 -~ )

Q.14 Iflocus of zsatisfying |arg(z- l)‘ = tan”~ ' (4) meets the curve C, at Aand B then area of the triangle

formed by A, B and C where complex number corresponding to C is e'-" is

(A) 4 sq. units (B) 82 Sq. units (C) 16 sq. units (D) 1642 Sq. units

[MULTIPLE CORRECT CHOICE TYPE]
Q.15 to Q.16 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

22 —7 ]

Q.15 Let z be a vaniable complex number satistying - ;A3 +ib where a,b e R and a—b-=1.

If locus of z is the curve 'C' then
(A) director circle of the curve 'C'is (x + 1)*+ y>=10.
(B) area of the triangle formed by the straight line x — 3y + 1 =0 and tangent at one of the vertices and

3
the x-axis 1s 5 S(]. units.

18
(C) distance between directrices of the curve 'C'1s —m .

(D) equation of the circle passing through the points (2, 1) and both foct of the curve 'C'1s

B, e i i
x>+ y2+2x-9=0

Q.16 Let P(z) satisties zz +(4-51)z +(4 +51)z=40. If a=max. |z + 2 - 31| and
b=min.|z+2 - 31/, then

(A)a+b=18 (B)a+b=9 (Cya—~b= 442 (D)ab=73



[INTEGER TYPE]

Q.17 to Q.20 are "Integer Type" questions. (The answer to each of the questions are upto 4 digits)

Q.17 Consider the circle | z— 51| = 3 and two points z, and z, on 1t are such that | z

Q.18

Q.19

Q.1

Q.6
Q.11

Q.16

| <lz,| and

arg. z, = arg. z, =

m
ER A tangent 1s drawn at z, to the circle, which cuts the real axis at z,,

then find |z, |-

I 7

Zid +
! k 12-k
2km 2k

Consider o, =cos 3 + 181N 3 k=0,1,2,.......12 1f S= ]}'f] _then find the

Z‘ OLypy T oy |
k=]

value of S.

. . . , 3w . m

Let A(z,) be the point of intersection of curves arg(z -2 +1) = 2 and arg (z + \/gl) =
. — T | . . .

B(z,) be the pointon arg(z + J3 1) = 3 such that z,— 5| ismmimum and C(z,) be the centre of

circle |z—5| = 3. If Adenotes area of triangle ABC, then find the value of A-.

5 | .

et P(z) = z" +az-+bz+ ¢ where a, band c are real. There exists a complex number  such that the
: . y N | . ~

three roots of P(z) are ® + 31, ® + 91 and 20— 4 where 1-=— 1. Find the valueof |a+b +¢|.

ANSWER KEY

C 2 A Q3 C Q4 C Q5 D
B Q07 B 08 B 09 A Q.10 C
D Q.12 A Q.13 C Q.14 A Q.15 BCD

ACD Q.17 [I1] 0.18 [2] Q.19 [12] Q.20 [136]



WORK SHEET - 07 COMPLEX NUMBER
[HINT SOLUTION]

Ql 775

Sol, - (2204 z-V2(1+i)| =

Z

z— 0|

.z 1s on perpendicular bisector of line joining (\E «JE) and (0, 0)
- (0,0)1s centre of circle |z| = 1

. _ I | < > X
- pomnt z will be - =
N, [
i N i
| +1
. Rl ”
SN

Q.2  3sq.units

Sol. 2z+z|+3|z-Z|=6.
4x|+61|y|=6
2|x| + 3ly| =3

v
_ 1 3
Required area = 4 x = 5 % 1 =3.
Q.3  equlateral
z, —0 i ‘ I
, 2 Z, —0
Sol.  Given, — "o = ed = |2 = et | =1
am ‘;{2—0]'7‘21—0‘ - »Re(/)
Z, T S . . .
Also, arg| —= | = 3= L2902, = 7 = Trangle 1s equilateral. Ans.
Z, 2 =K
Aliter :
9

Z, L



Q.4

Sol.

(J.5
Sol.

Q.6

Sol.

Subtract 1 onb.t.s., we get

L~ —l+i‘\/§

. — | = - 5 = 25 —2|= %] = &

— Tnangle 1s equilateral.

]
cosec 3° (D) Ecosec 3°

I
As, .21}";" =(cos(2n+1)0—isin(2n+1)0)

s - - di N
3 ';_—3'"'_7 :41(C65(2n+ 1) —1s1mn (2n + 1)9) — Re 2n+ =4smn(2n+1)6
9
ZR{.‘[ J :4Zsin (2n+1)0 =4 (sin® +sin 30 +sin 56 + ...
n=t) n=()
sin(100) -sin (100 in-(30°
4[ ( } ( ))4‘%51“*( )Zcoseci%ﬁ.
sin O sin 3°

I
243
Given|z-1|=21 (z) Im(2)
C(x-1)2Hyi=4y? o 3yi=(x - 1) |

— +3y=(x=1)

..+s1n 190)

Ly 2%— V3 y—1=0 (Rejected) think? “
and L,:x+ x/gy—] = ().

(0. 0)

Also,L.:x=0and L,:y=0 —-[” :

v
1 l
~ ; » . ' — —_— X l B —
So, area of triangle formed by L,, L, and L 1s { \/3J 23
Im(2)
A

(=2 ) O (210

Re(7)

(-1, 0) (L.oy

‘ A
iz (—4i)(2¢")
Consider 5 = a9
4-7 4 —4e'”

(As |2|=2 = z=2ei)

—21(cosB +1s1n H) _ ~21(cosO +1s51n0)
(1-cos20)+(—-isinB)  —2i*sin 0 2isin0 -cosO

pRe(/7)



cosO +1sm6

_ =cosecO € (— o, - I]U[l, o) = Option (B) 1s correct.
sin O (cosO +1sn 0) (o0, — 1], ) ption (B)

y =
Llx-2? (=27
) 2 30|,
= = v
1 11 _1
"’2_2 3] 3
Q8 1
Sol.  z=1+1, onlysatisties both .
}_T.l
< » X
Q9 25
Hint: ||z;]|-|z,]| < 2 +25] (Using left side of triangle mequality.)
Here, 1< [z|<25.
Q.10 /3
Sol.  Let Z=X+1y
—4y3 = 4(){3 +y3)— 12
= xX+2y’=3 = L=
3 3/2
3
Xx=+/3¢c0s0,y= V2 sin 0
I I ., 3 -9 3 I .9 3 : 9
x* +y~=3 cos~ B+ 5 sin’ 0= S (2cos”0+sin-0)= 5“ + cos- 0)
2| = x2=3




Q.11 4k
Sol.  [D]
n root of unity

2mm . . 2mm
COS +1s1n | (7)) %
n n
Let for m =k, root of unity makes an angle of 90°
- 2kn m
with —=—-—= n =4k
n 2
form=0 z, =1 4 > R.(2)
for m=k Z, such that 7;,02,="90°
Aliter :
ki T
— | ki= <= = n =4k ¥
n 2
(312 542
Q.13 —2+42

Q.14 4sq.units
Sol.  Using triangle inequality
(27 - 2iz) - (z2 -9z + Tiz) | < 18

9z-9iz|< 18 = |z|< /2

C11x3+},»'3=2
9 - = *y.zl
2 2 18
(1) |z, *4+h| < |z,|+ |4+
< V2 + 42
< 542
(11) Z, = /2
z,=-1+]

s Refay+ gy tay)y==2+ V2
(m) Line AB
y=4x—4
which 1s tangent to thecurve C,.
A=(2.4).,B=(2,4)and C=(1,0)

]
;. Ar(AABC) = = K128 =disq. units.

Q.15 (B)area of the triangle formed by the straight line x — 3y + 1 = 0 and tangent at one of the vertices and

3
the X-axis 1s = sq. units.

P



18
(C) distance between directrices of the curve 'C'is :/‘l”(‘)' .

(D) equation of the circle passing through the points (2, 1) and both foci of the curve 'C'is
%* 4+ o4+ 2% — 9 =0

S0l 40570/ en MORE: Locus of zis
(x+1)° _y*_
9 1

Now verity all options.

Q.16 (A)a+b=18 {Ya-b=4+2 (D) ab = 73
Sol. Centre of circle1s (-4, 5). R

Also, radius = \/(~4)% +(5)2 +40 =9
-. Distance of centre (-4, 5) from(-2,3)= zﬁ
So, a=max.|z—(-2+31)| =9+ 2\2

and b=min.|z-(-2+31)| =9- 2\/5 A
Hence, a+b=18

(a+b)’ —(a=b)* 324-32 292

Also, (a—b)= 4\/5 and ab = P 1 = T ="73.
Q17 11
Sol.  As, O.A, BandD are concyclic, Im(7)
,_BD_ 3 h
SO cos 60° = AD _ AD B(z,)
AD=6 andOD =5 C(z)) k

Hetice, |2, |= '0A = 3635 = 411

5 A(z.) * Re(/)
Hefice [z, |© = 11.

- _
O(0. 0)

Q.18 2

12 12

: 12
i‘ak s 2 dsk oy Ziﬂ13~~k(ﬂ1 T 1)‘ 21“1 +1)
k| N kel

. . k=1 -
Sol. q = . _ k=l =9

' 6 I ¢ 6 6
Z‘C‘-:L | ""C":L! Z!alk-1(.l+al)‘ Z‘azk_lu(l+‘3~|)‘ Z|‘11+l‘
k| k=I k=1 k-=|

Q.19 12



Q.20
Sol.

> N

. . _ . . OF = It
Clearly A(z,)1s the point of intersection of arg(z—2+1)= A and arg(z+ +/31) = 3
— Z] = 1
. . . ‘E - - » T
Also, B(z,)1s the pointonarg (z+ ﬁ 1)= 5 such that |z, - 5 [1Ismmimmum, soz,= 2 + \/3 .

also, C(z,) be the centre of the circle |z—-5|=3,s0z,=5.
| | = s
Hence, area of AABC = *;(AC)X(BD) = 5(4)><(J.:~) = 24/3 (square unit.)

A= 243 =  A’=12

136
It 1s to be noted that two of the numbers need to be conjugates and one number must be real, as the

coefticients of the cubic are all real.
Three roots are, ®+ 31. ®+91and 20— 4

let o + 311sreal, hence ®=a —31wherea € R

then (a—31+91)and (2o—61—4)

1.€. o+ 61and (2o —4) — 61 must be complex conjugate = a = 2a.—4
o=4

Hence the roots are

4.4+ 61,461 (otheroptions not possible)
the equation 1s

(z —4)(z*-8z+ 5z) > z°'—12z* + 84z - 208
Hence |a+b+c|=|-12+84-208|=136.
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