Complex Numbers and Quadratic Equations

Question 1.
Let z; and z, be two roots of the equation z> + az + b = 0, z being complex. Further assume that

the origin, z; and z, form an equilateral triangle. Then

(a)a’=b

(b) a2=2b
(c)a>=3b
(d) a2=4b

Answer: (¢) a2 =3b
Given, z; and z; be two roots of the equation z>+az+b =0

Now,z; +zp=-aandz; Xz, =b

Since z; and z; and z3 from an equilateral triangle.
D ZP T2 T2y =2 X2y T2y X 23+ 2] X 23

= 712+ 2p* =2z; X 7, {since z3 =0}

= (21 t2p) 221 X2y =21 X 2

= (21t =2z X2+ 21 X 25

= (z1 t2p)*=3z; X2y

= (-a)>=13b

= a?=3b

Question 2.

The value of il is
(@0

(b) ™

(C) 26-7‘:/2

(d) e-n/2

Answer: (d) e™?
Let A=1i



= logA=1logi

= log A =1log(0 +1)

= logA=i[log1 +1itan’! 0]
= log A=1[0+1m/2]

= log A=-n/2

> A=¢e™2

Question 3.

The value of V(-25) + 3V(-4) + 27(-9) is
(a) 13 i

(b)-13 i

() 171

(d)-171

Answer: (¢) 171

Given, V(-25) + 3V(-4) + 2V(-9)

=V{(-1) x (25)} +3V{(-1) x 4} + 2V{(-1) x 9}
=(-1) x V(25) + 3{N(-1) x N4} + 2{(-1) x 9}
=5i+3 x 2 + 2 x 3i {since V(-1) =i}

=51+ 61+ 61

=171

So, V(-25) + 3V(-4) + 2N(-9) =17 i

Question 4.

If the cube roots of unity are 1, ® and ®?, then the value of (1 + ® / ®?)* is
(a) 1

(b) -1

(©) o

(d) @

Answer: (b) -1

Given, the cube roots of unity are 1, ® and ®?
So,lto+w*=0

and @* =1

Now, {(1 + ®)/ ©?}® = {-0* 0*}*={-1}*=-1

Question 5.

If {(1 +1)/(1 —1)}»=1 then the least value of n is
(a) 1

(b) 2



(©)3
(d)4

Answer: (d) 4

Given, {(1 +1)/(1 —1)}»=1

= [{A+)xA+D/{d-)>x(1+D)}]r=1
= [{A+)/{d -)i]r=1

= [(1+2+20)/{1-(-1)}]*=
=>[(I-1+20)/{1+1}]r=1

= [2i2]=1

>1n=1

Now, 1*is 1 when n =4

So, the least value of n is 4

Question 6.

The value of [i!? + (1/1)%°]? is
(a)-1

(b) -2

(c)-3

(d) -4

Answer: (d) -4

Given, [i'? + (1/1)%°]?

— [i19 + 1/i25]2

=110 x i + 1/(i%* x )2

=[1 =+ 1/(1 x D] {since i* = 1}
= [+ L/i]?

=[i2 x i+ 1/i]?

=[(-1) x i + I/i]? {since i = -1}

= [-i + 1iP

(1) X 0P
P
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Question 7.

If z and w be two complex numbers such that |z| <1, |w|<1 and |z+1iw|=|z—1w| =2, then z
equals {w is congugate of w}

(@) lori

(b)yior—1

(c)lor—1

(d)ior—1

Answer: (c) 1 or—1

Given |z + iw| = |z — iw| = 2 {w is congugate of w}

= |z—(-iw)|=|z— (iw)| =2

= |z = (-iw)| = [z — (-iw)]

So, z lies on the perpendicular bisector of the line joining -iw and -iw.
Since, -iw is the mirror in the x-axis, the locus of z is the x-axis.
Letz=x+i1yandy=0

=|z|<landx*+02<0

=>-1<x<1

So, z may take value 1 or -1

Question 8.

The value of {-V(-1)}*""3, n € N is
(a)1

(b) -i

(c)1
(d) -1

Answer: (a) 1

Given, {-V(-1)}4*3

= {-1}4*3 (since V(-1) =i}

= (et P

= {(-i)*}n x (-*) {since i* =1}
= ln X(-i X 12)

=-1 % (-1) {since i*=-1}

=1

Question 9.

Find real 0 such that (3 + 21 x sin 0)/(1 — 2i X sin 0) is real
(@)=

(b) nmt



(c) nm/2
(d) 2nm

Answer: (b) nnt

Given,

(3 + 21 xsin 0)/(1 —21 xsin B) = {(3 + 21 x sin B)*(1 — 21 % sin 0)}/(1 — 41> X sin* 0)
(3+2ixsin0)/(1—-21xsin0)={(3—-4sin*0) + 81 xsinO}/(1 +4sin*0) .............
Now, equation 1 is real if sin 6 = 0

= sin O = sin nx

= 0=nn

Question 10.

Ifi=(-1) then 4 + 5(-1/2 + iV3/2)33% + 3(-1/2 + iV3/2)365 is equals to
(@) 1 —i\3

(b) -1 +1iV3

(c) iV3

(d) -iV3

Answer: (¢) iV3
Given, 4 + 5(-1/2 + iV3/2)33% + 3(-1/2 + iV3/2)363

=4+ 5w33% + 3w3%3 {since w =-1/2 + iV3/2}

=4+ 5w+ 3w? {since w* =1}

= 4V+ 5(-1/2 + iV3/2) + 3(-1/2 — iN3/2) {since w2 = (-1/2 — iN3/2)}
=iV3

Question 11.

The real part of the complex number V9 + V(-16) is
(a)3

(b) -3

(c)4

(d)-4

Answer: (a) 3

Given, V9 + V(-16) = V9 + \(16) x (-1)
=3 +4i {since i = \(-1)}

So, the real part of the complex number is 3

Question 12.
The modulus of 5 + 41 is
(a) 41



(b) -41
(c) V41
(d) -V41

Answer: (c) V41

LetZ=5+4i

Now modulus of Z is calculated as
1Z] = (5% + 4?)

= |Z| = (25 + 16)

= |Z| =41

So, the modulus of 5 + 41 is V41

Question 13.

The modulus of 1 +1iV3 is
(a) 1

(b)2

(©)3

(d) None of these

Answer: (b) 2
LetZ=1+iV3
Now modulus of Z is calculated as

2] =N{12 + (\3y

= [Z] = (1 +3)
= |Z| =4
= |Z|=2

So, the modulus of 1 + iV3is 2

Question 14.

The value of {-V(-1)}*"3 n e N is
(a)i

(b) -i

() 1
(d) -1

Answer: (a) 1

Given, {-V(-1)}40*3

= {-1}4"*3 fsince V(-1) =i}

= {-i} 0 x (i)

= {(-))*}" x(-i%) {since i* =1}



= 11’1 X (_1 X 12)
=-1 % (-1) {since 1> = -1}
=1

Question 15.

If ® 1s cube root of unity (o # 1) , then the least value of n where n is a positive integer such that
(1+e)r=(1+o%)is

(a) 2

(b)3

(c)5

(d)6

Answer: (b) 3

Given o is an imaginary cube root of unity.
Sol+w+w*=0and w*=1

Now, (1 + @?)»=(1+ 034)n

= (- (o) =(1+o0x o)

= (D> (oy=0+o)

= (-1 x (o) = (-0?)"

= (-1 x (o) = (-1 x o™

= "= ™

Since ®* =1, So the least value of n1s 3

Question 16.

The value of i + 10 +ill +i12 g
(a)i

(b) 2i

(c)0

(d) 1

Answer: (¢) 0

Given, i° +i!0+ill + {12
=i19(1+i1+i2+13)

=19(1+1—-1-1) {sincei2=(-1)and 14 =1}
=i9x0

=0

Question 17.
Ifa=cosa+isinaandb=cos B +1isin 3, then the value of 1/2(ab + 1/ ab) is



(a) sin (0. + P)
(b) cos (o + B)
(c) sin (0.~ P)
(d) cos (0.~ P)

Answer: (b) cos (a + )
Givena=cosa+isinoandb=cos 3 +1sinf}

Now, 1/a=1/(cos o + 1 sin o)

= 1/a= {1 x (cos a—1sin a)/{(cos a +1sin a) % (cos o+ 1sin o)}

= 1/a=(cos a—1 sin a)/(cos? o + 1 sin? o)

= l/a=(cos a—1sin a)

Again, 1/b = 1/(cos B + 1 sin )

= 1/b= {1 x (cos B—1sin B)/{(cos B+ 1sinP) % (cos B+1isinP)}

= 1/b = (cos B —1 sin B)/(cos* B + 1 sin® B)

= 1/b=(cos B —15sin )

Now, ab = (cos o+ 1 sin a) X (cos f + 1 sin )

= ab=cosa*xcosPf+icosaxsinf+isinaxcosf—sinaxsinf}
Again, 1/ab = (cos o — 1 sin a) % (cos B —1 sin f3)

= l/ab=cosa x cos B—1icosa x sin 3 —1sina X cos B —sin a X sin
Now, ab+ 1/ab=cosa x cosB+icosa *xsin+isina X cos—sina xsinf+cosa xcosf—1i
cos o X sin B —1sin a X cos  —sin o X sin f3

= ab + 1/ab =2(cos a x cos B —sin a x sin f3)

= 1/2(ab + 1/ ab) = 2(cos a % cos B — sin a x sin )/2

= 1/2(ab + 1/ ab) = cos a x cos f —sin a X sin B

= 1/2(ab + 1/ ab) = cos(a + B)

Question 18.

The polar form of -1 +11is

(a) V2(cos /2 +1 x sin w/2)
(b) V2(cos /4 + i x sin w/4)
(¢) V2(cos 3/2 + i x sin 37/2)
(d) V2(cos 3m/4 + i x sin 3m/4)

Answer: (d) \/2(cos 3n/4 +1 x sin 3m/4)

The polar form of a com plex number = r(cos 0 + 1 x sin 0)
Given, complex number = -1 +1

Letx+iy=-1+1

Now, x=-1,y=1

Now, r=V{(-12+ 12} =V(1 + 1) =12

and tan 6 = y/x

= tan 0 =1/(-1)



= tan 0 =-1
= 0=3n/4
Now, polar form is \2(cos 3m/4 + i x sin 3m/4)

Question 19.
For all complex numbers z, z, satisfying |z;| = 12 and |z, — 3 — 4i| = 5, the minimum value of |z,

— Zz| 1S
(a)0
(b) 2

()7
(d) 17

Answer: (b) 2
Given For all complex numbers z;, z, satisfying |z;| =12 and |z, — 3 — 41| =5

Now, mod(z;) = 12 represents a circle centred at 0 and radius 12
mod(z, — 3 —41) = 5 represents a circle centred at (3, 4) and radius 5

This circle passes through the origin. Distance of diametrically opposite end is 10
So, the minimum value (z; — zy) =2

Question 20.

The value of (1 —1)*is
(a)i

(b) -

(c) 21

(d)-2i

Answer: (d) -21

Given, (1 —1)*=1+1>-21
=1+(-1)-2i

=1-1-2i

=-2i



