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#418138
Topic: Operations on Complex Numbers

Express the given complex number in the form a + ib :

(53) (%z)

Solution

-3 -3
(54) (?z) = (5 X ?) x (i x 1)
=-3i=-3(-1)=3, [ i¢=-1]
Which is clearly of the form a + ibwhere, @ = 3and b= 0

#418139
Topic: Operations on Complex Numbers

Express the given complex number in the form a + ib :

@ 44"

Solution

PO 419 = X2+ pAxass

= @)% i+ ()@

=1xi+1x(—i), [-i'=13=-1]
=i+ (—%) =0=a+ibwhere,a=0,b=0

#418140
Topic: Operations on Complex Numbers

Express the given complex number in the form a + b :

7:739

Solution

i739 — Ax(-9)-3 _ (i4)*9 -3
=1)%i%, [rit=1]

1 1 .
- [ =]
-1
=5 %3

- - .
== _—1:z, [‘,'12 :71}

7
=a+1ib wherea=0,b=1

#418144
Topic: Operations on Complex Numbers

Express the given complex number in the form g + b :

3(7+7i)+i (T+17)

Solution
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Given, 3 (74 7i) + i (74 47)
=21+ 214 + 7i + 7é*
=21+428i+7x(-1), [i¥=-1]
=14+28i=a+ib

where g = 14,b = 28

#418147
Topic: Operations on Complex Numbers

Express the given complex number in the form a + b :

(1—14) — (—1+16)

Solution

Given, (1 —14) — (—1+i6)
1—-4)—(-14+i6)=1—i+1-6i=2—-"Ti
=a+ithwhereq =2and b= —7

#418152
Topic: Operations on Complex Numbers

Express the given complex number in the form g 4 7b :
1 2 5
4= (4442
<5+z5) ( +z2)
Solution

1+'2 4—&-‘5
5% 2
1+2, 4 5,
=—+—-1—-4— =1

51 5 22 5
=(=—-4 il = - =
(5 )“(5 2)

-19 +i -21
= — 4+ —=
5 10

-19 21
=— =1
5 10
:a+ib,wherea:7£7b:,E
5 10
#418157

Topic: Operations on Complex Numbers

Express the given complex number in the form g + b :
! + 7 +(4+ ;1 4 +1
—+i= i— ) ——=+1
3 3 3 3

Solution

(Gris) (o)l (5)

1
where, g = gand b= E

#418165
Topic: Operations on Complex Numbers

Express the given complex number in the form a + b :

(1-d*

Solution
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=4 =4, [ & =-1]
=a-+ihwhereq=—4,andb =0

#418167
Topic: Operations on Complex Numbers

Express the given complex number in the form a + b :
1 3
= +3

(3 )

Solution

Using (a +b)® = a® + b® + 3ab(a + bwe have,

(% +3i)3 = (é): (3i)* +3 (é) (3) (é +3i)

L o si(Lya
72—7 3 7 g T

=——2Mi+i-9, [ i=-1]

27
1
==-9)+:(-27+1
(3 -9) +it-rn
—242
=5 261 = a+1ib
where g = 242 and b= —26
27
#418168

Topic: Operations on Complex Numbers

Express the given complex number in the form a + b :

(+3)

Solution

v [—
27 3
i 242 5
77(87ﬁ+41+?> (2 7*1)
7 2
=— (8- —+4i—= 2= 1
( 27 3)( ‘ )
77(@ 1071')
3 27
R
3 27

#418169
Topic: Operations on Complex Numbers

Find the multiplicative inverse of the complex number 4 — 3¢

Solution
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letz=4—-3i
Then, z = 4+ 3iand |2 =42 + (-3)* =16 +9=25
Therefore, the multiplicative inverse of 4 — 34 is given by

Z 443 4 3

-1 _

7|z\27 25 25 25

#418170
Topic: Operations on Complex Numbers

Find the multiplicative inverse of the complex number \/5 + 32

Solution
Letz=+/5+3i
Then, z = /5 — 3iand |22 = (v/5)? +3% =5+ 9 = 14

Therefore, the multiplicative inverse of \/5 -+ 3tis given by

z V5—3i 5 3

BED 14 4 14

-1

#418171
Topic: Operations on Complex Numbers

Find the multiplicative inverse of the complex number —¢

Solution
Lletz = —1
= _ 2 _ 12 _
Then,z =jand |z|° =1 =1
Therefore, the multiplicative inverse of —i is,
z [

== —=1

P 1

#418172
Topic: Operations on Complex Numbers

Express the following expression in the form a + b :
(3+1iv5) (3—1iv5)
(V3+2i) — (V3—iv2)

Solution
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(8 +i/5) (3—1iv/5)
(V3+V2i) - (v3-iv2)

Given,

(3)2 - (iv/5)°

= a a—b)=a?— b
7\/?_)+\/§i7\/§+\/§i [( +b)( b) b}

9 —5i2
22

9-5(-1) (
2/2i

94+5 1
= —— X —
i

2/2i

147

24/22

14¢

22 (1)
__7i X \/5

V2 V2

—7v/2i
2

=a+ibwhere g =0,b= —

V2
2

#418208
Topic: Euler Form of Complex Number

Find the modulus and the argument of the complex number z = —1 — z\/g

Solution

z=-1-1i/3

letrcosd=—1 and rsinf=—/3
On squaring and adding, we obtain
(rcos0)? + (rsing)? = (—1)% + (—/3)
= 1? (cos?0 + sin?0) =1+3

=71’ =4 [cos’0+sin’0 =1]

= 7 = /4 = 2(Conventionally,r>0 )

..Modulus of z i.e |z| = 2

2cosf@=—1 and 2sinf=—+/3

Since both the values of sin § and cos  are negative and sin § and cos 6 are negative in Ill quadrant,

Argument = ( W)—_27T
gumemt=—{""3)7 3

Thus, the modules and argument of the complex number —1 — /3¢ are 2 and

u .
respectively.

#418213
Topic: Euler Form of Complex Number

Find the modulus and the argument of the complex number z = —+/3 + i

Solution
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Given, z = —/3+1

Letrcos§ = —/3and rsinf = 1

On squaring and adding, we obtain
2c0s?0 + r2sin?0 = (—+/3)* 4 12

=72 =3+1=4 (. cos’d+sin’0 =1)
= r = /4 = 2(Conventionally r>0)

..Modulus of zi.e. |z| =2

:.2cosf = —+/3and 2sinf =1

V3

9:71.,2:%[
6

1
= cosf= and sin9:5
As @ lies in the Il quadrant]

5
Thus, the modulus and argument of the complex number —\/3 +gare 2 and 3

#418218
Topic: Euler Form of Complex Number

Convert the given complex number in polar form: 1 — 3

Solution

Given,z=1—1

Letrcosf =land rsinf=—1

On squaring and adding, we obtain

72cos?0 + r?sin?g = 12 + (—1)2

=72 (00520 + sin? 0) =2

=7 =2

= r=4/2 (since,>0)

.v/2cosf =1land \/2sinf = —1
0= 7; (As @ lies in fourth quadrant.)

So, the polar form is

.1 —i=rcosf+irsinf = /2 cos (_Tﬂ-) +1i4/2 sin (_Tﬂ)

vt () +ism ()

#418219
Topic: Euler Form of Complex Number

Convert the given complex number in polar form: —1 + ¢

Solution
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Given, z = —(1 —1)

Letrcosf =landrsinf = —1
On squaring and adding, we obtain
72cos%0 + r?sin?f = 12 + (—1)2
=72 (00320 + sin26‘) =141

= =2

= = 4/2(Conventionally r>0)

~.v/2cosf =1land \/2sinf = —1

1 1
= cosf = —andsinf = ———
2 V2
0= —% [As @ lies in the li quadrant]
So, the polar form of z = —(1 — ¢)is

s.—(1—4)=—(rcosf+irsinf) = — (\/ﬁcos (—g) +1iy/2sin (—g))

_ 5 3 . 3
= — — COS T — 781n —_

() e ()]

#418221
Topic: Euler Form of Complex Number

Convert the given complex number in polar form : —3

Solution

Given, z = —3

Let,rcos§ = —3and rsinf =0
On squaring and adding, we obtain
2 cos?6 + r2sin®g = (—3)*

=72 (cos29 + sin? 6)=9
=7r2=9

=pr= \/g = 3 (Conventionally » > 0)

.3cosf = —3and3sinf =0
= cosf = —landsinf =0

S0=7

So, the polar form is

S.—3=rcosf+irsinf =3 cosm+ 3sinm = 3 (cosw+ isin)

#418223
Topic: Euler Form of Complex Number

Convert the given complex number in polar form : \/3 +1

Solution
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z2=+/3+1i

Letrcosf = y/3and rsinf =1
On squaring and adding, we obtain
r2cos26 + r2sin®0 = (v/3)° + 12
=72 (00520 + sin20) =3+1
=7rt=4

= r = /4 = 2 (Conventionally 7 > 0)

~.2cosf=+/3and 2sinf =1
3 1
= cosf = £and sinf = —
x 2 2
s0= 5 [As @ lies in the | quadrant]
So, the polar form is

\/§+i:rcose+irsin9:2cosz+i2sin£:2 cosz-i-isinE
6 6 6 6

#418224
Topic: Euler Form of Complex Number

Convert the given complex number in polar form: ¢

Solution

z=1

Letrcos@ =0andrsinf =1

On squaring and adding, we obtain
r2cos®f + r2sin®0 = 0% + 12

= r? (cos?0 + sin’6) = 1
=r=1

=1 =+/T=1Since,r > 0)
.cosf=0andsinf =1
no=7

So, the polar form is

. . T ..
,'.zzrcos&—}—zrsmezcosa+zsm5

#418286
Topic: Basics of Complex Numbers

1 25 3
,L-18 ( )
[

Evalaute :

Solution
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—1)3(1+4)®

— [P +@ 43145 (1+19)]
— (14 +3i+3)
-(1-i+3i—3)
—(—2+29)

=2-2

#418289
Topic: Operations on Complex Numbers

For any two complex numbers z; and z,, prove that Re (z122) = Rezi Rezp — Imzi1Imz

Solution
Let 2y =z + iy, and 2z = 3 + iy,
= z12 = (z1 +1y;) (T2 +1Y,)
= 2122 +i(y122 + T1Y2) + Y192
= (2122 — y1y2) +i(y122 + z1y2) since (¥ = 1)
Hence Re(z122) = Re(z1)Re(z2) — Im(z1)Im(z2)

#418294
Topic: Operations on Complex Numbers
1 2 3—4i
Reduce - — to the standard form.
1-4i 141 541
Solution
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1 B 2 3—4i
1—4i 1+14 541
[1+z 1741)} (3741')
1—44) (1+14) 5414
( 14+:i—2+8¢ ) (3 41)
1414 — 4i — 442 541
—1+9% 3—4i
B5-3i 541

—344i+27i — 361)
25 + 5i — 155 — 342

33431 33431
28 -10i 2 (14 —50)

_ (334310)  (14+50)

[ on multiplying numerator and denominator by (14 + 53) ]
2(14—-5i) (14 +5i)

462+ 165i +434i + 1552 307 + 599
2[(14) - (50)’] 2 (196 — 25¢%)

_ 3074599  307+599 307 = 59%

2(221) 442 RPYCREPYT)

which is the required standard form.

#418296
Topic: Operations on Complex Numbers

a—ib 2 a2+’
Ifz — iy = rove that (z2 + y2)” =
T \/cfidp (= +97) e +d?
Solution
. \/a —ib
T—iy=
Y c—id
a— 15 ct+id
c— ld c+id
(ac+ bd) +1i (ad — be)
& +d?
5 (ac+bd)+i(ad —bc)
(z—iy)” =
e +d? .
2y 2imy— (ac+ bd) + i (ad — be)
e +d?
On comparing real and imaginary parts, we obtain
9 5, ac+bd ad — be

x° — , —2zy
2 +d° +d*

(a2 +y2)2 = (22 - y2)2 +da?y?
2 2
_ (ac+bd) n (adfbc) (using 1]
+d’ 2 +d’
a?c® +b*d* + 2achd + a*d® + b*c? — 2adbe
(¢ +a?)’
a2c? 4+ b2d* + a2d® + b’e?
(¢ +d)’
a? (c2 + dz) + b? (02 +d2)
(e +d?)*
_ (02 +d2) (a.2 +b2) _ a? +b?
(et} O+

Hence, proved
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#418307
Topic: Euler Form of Complex Number

Convert the following in the polar form:
1+7
(2 i)’
1+3¢
1—-2¢

(i)

Solution
147

(i) Here, z =
(2-i)?

147
44+32 -4

1+ 7
4-1—-4

14T 344

=—— X
3—4i  3+4

_ 3+4i+21i 428
32 +42

_ 3+4i+21i—28  —25+25¢

3% +4? 25
=—-1+1
Letrcosd = —landrsinf =1

On squaring and adding, we obtain
7 (c0520 + sin20) =1+1

= r? (cos?0 + sin’6) = 2

=71 =2 (- cos?d+sin’0=1)
=7r=+/2(Asr>0)

. v/2cosf =—land /2sinf =1

:>C059:;1andsin9: L

V2

=7 — I_ 3—” (As @ lies in Il quadrant)
4 4
s.z=rcosf+irsinf
3 3 3 3
= 2005%‘- +i\/§sin% = ﬂ(cos% +isin7ﬂ->
This is the required polar form.
(i) Here,

143
T 1-2

z

1436 y 1+26
T 1-2i 0 142

1+2+3i—6
a 1+4

_ —5+5¢

]

=—1+1

Letrcosf = —landrsinf =1
On squaring and adding, we obtain
r? (c0520 + sin20) =1+1

=72 (coszt‘) + sin? 6‘) =2

=71 =2 (- cos?d+sin’0=1)

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=418348%2C+418335%2C+4...
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=1r=4/2 (Asr>0)
. v/2cosf =—land /2sinf =1

-1 1
= cosf = — andsinf = —
V2
T 3 L
.0=m7— — = —(As @ liesin Il quadrant)
4 4

.z=rcosf+irsinf

3 3 3 3
= 2005%+i\/75in%:\/f(cos%-‘risin%)

This is the required polar form.

#418325
Topic: Operations on Complex Numbers
z1+2+1 ‘

If 2y =2 —4, 2 = 1 +4find
1 ) 22 PR

Solution

Wehavez) =2 —i4,20 =141

z1+22+1‘7 (2—z’)+(1+i)+1‘
n-—zm+1ll |[(2-i)—(1+i)+1
|5~ |z

Tl2-2i| |2(1-9)

_’ 2 L4i) 2 (1+14)

B R ) I TR
2049 |2(1+19)

T 141 2

=1+i=v12+12=y2

#418332
Topic: Basics of Complex Numbers
2 9 2
T+ z7+1
Ifa+ib:( ),provethataZerZ:(7)2
222 +1 (222 +1)

Solution
(z+1)>
2z% + 1
x? + 42 + 2z
222 +1
z? — 14 2zi
222 +1
2 —1 . 2z
= +1
222 +1 222 +1
On comparing real and imaginary parts, we obtain
21 2
a="2""nd b= 2 _
222 +1 222 +1
2 2
a2+b2:(z271) +( 2z )
222 +1 222 +1
zt +1— 222 + 422
(222 +1)°
_ zt + 14 222
(222 + 1)
(a:z + 1)2

(222 +1)°

a+ib=

(1‘2 + 1)2
(222 +1)°
Hence, proved.

a +b =

#418335
Topic: Operations on Complex Numbers
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Letz1:27i,22:72+i

Find

) Re (21,22>
21

. 1

(ii) Im ( — )
2121

Solution

2n=2—1=2z1=2+4,20=—-2+4+1
(i)zlzz:(27i)(*2+i):74+2i+2i71’2:74+4i7(71):73+4i
2122 -3+ 4 (—3+43) (2—1)

a2 241 (244)(2—1i)
 —6+3i+8 -4 —6+11i—4(-1)

2+12 22412
24711 2 11,
==+

5 5 5

-2
- Re (ﬂ) _2
z1 5
i =

#418340
Topic: Euler Form of Complex Number

1+2¢
Find the modulus and argument of the complex number T + -

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=418348%2C+418335%2C+4... 13/20



7/2/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=418348%2C+4183...

Let, z = 1+2l,
1-3¢
1420 1+3

z= - X ————
1-3i 1+4+3i

1430+ 2i+ 642
12 + 37

_ 1+5i+6(-1)
- 149

_ —5+5i
10

Let 2 =rcos 6+ irsinf
-1 1
i.e.,rcosf = —andrsinf = =
2 2

On squaring and adding, we obtain

—1\* (1)’
2 20 3 23 — il
T (cos =+ sin’ ) (2) +<2)
1

- 1
= cosf=—andsinf = —

V2 V2
S0=7——= 34—7r[As @ lies in the Il quadrant ]

1 3r
Therefore the modulus and argument of the given complex number are 7 and T respectively.
2

#418345
Topic: Conjugate and its Properties

Find the real numbers z and y , if (z — i) (3 + 5¢)is the conjugate of —6 — 24i.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=418348%2C+418335%2C+4... 14/20
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Let z = (z —1y) (3 + 5¢)

2= 3x + 521 — 3yi — byi? = 3z + bai — 3yi + by = (3z + 5y) + i (5z — 3y)
zZ = (3z +5y) — i (5z — 3y)

Itis given that, z = —6 — 244
3z +5y) —i (5x — 3y) = —6 — 244

Equating real and imaginary parts, we obtain

Multiplying equation (i) by 3 and equation (i) by 5 and then adding them, we obtain

9z + 15y = —18

25z — 15y = 120

34z = 102
102
=35 =

Putting the value of z in equation (i) , we obtain
3(3)+5y=—6

= by=-6-9=-15

= y=-3

Thus, the values of ¢ and y are 3 and —3 respectively.

#418346
Topic: Modulus of Complex Numbers
) 1+¢ 1-—3
Find the modulus of : - — -
1—¢ 141

Solution
14 10 (1+8)°—(1—4)?
T1-i 1+ A-9)a+q)
_ 1+ +2i—1—-42+2 :ﬁ:%

12 +12 2
e =121 = V2T =2

Let z

#418348
Topic: Operations on Complex Numbers

If (gc + iy)3 = u -+ 2y then show that et + 2 =4 (:u2 — y2)
T Y

Solution

(x+iy)® =u+iv

= 2+ (iy) + 3z iy (z+iy) =utiv
= 2+ 3y + 322y + 3y =u+iv
= 2% —iyd + 32y — 3xyl =u+iv

= (z3 - 3zy2) +1 (3m2y - y3) =u+iv
On equating real and imaginary parts, we obtain
u=a%—3zy? v =32y —y*

u v z3 — 3xy? n 3y —y°

r oy B T Yy
T (:c2 - 3y2) y (3:32 - y2)
z + y
=ax? - 3y* 4 322 —4?
=4a? — 4
=4 (;v2 - y2)
[T

v, v_ 2 _ .2
ery 4(z y)

Hence, proved.
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#418353
Topic: Modulus of Complex Numbers
) ) ) B—a
If « and j are different complex numbers with || = 1, then find 1-aa|
-

Solution
Lleta =a+iband = + iy
B\:lé\/zj—&-yzzl
=22 +yl=1..09)
| B-a :’ (z +1y) — (a+1ib) ’
l1-ap 1— (a—1ib) (z +1iy)
:' (x—a)+i(y—0b)
1— (az — aiy — ibz + by)
' (z—a)+i(y—b) ‘
(1—az —by) +1i (bz — ay)
l(z —a) +i(y—b)l
[(1—az —by) +i (bz — ay)|
V@—a?+ by

\/(lfaacfby)ZJr(batffay)2
\/x2+a272ax+y2+b272by

It is given that,

\/1 + a22? + by? — 2az + 2abxy — 2by + b*z? + a2y? — 2abzy
\/(xz +42) + a2 + b® — 2az — 2by

\/1—i-a2 (22 +y2) + b* (y2 + 22) — 2ac — 2by
\/1+a2+b2—2aw—2by

[Using ()]

\/1+a2+b272a172by
=1

#418362
Topic: Modulus of Complex Numbers

Find the number of non-zero integral solution of the equation |1 — 3|* = 27

Solution
Given, |1 —¢|" =27
= ( 12+(—1)2) —9°
S (V=
= 2T =2°
z
= =z
2
= =2
=z=0

Thus, z = 0 is the only integral solution of the given equation.

Therefore, the number of non-zero integral solutions of the given equation is 0.
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#418370
Topic: Operations on Complex Numbers

If (a+1ib) (c+id) (e +if) (g + ih) = A+ iBhen show that (a? + b°) (c* +d°) (€* + £7) (¢* + h*) = A* + B*

Solution

(a+1b) (c+1id) (e+if) (g+ih) = A+1iB

Taking modulus both sides,

= |(a+1b) (c+id) (e+if) (g+ih) =|A+iB|

= |(a+1b)| x |(c+id)| x |(e+if)| x |(g+ih)| =|A+iB]

= V@i xVeErdx \/62+f2 x \/g2+h2 = \/A2+B2
On squaring both sides, we obtain

(a? +b2) (+ d2) (e + fz) (¢ + h2) =A’+ B?

Hence, proved

#418380
Topic: Basics of Complex Numbers

1+i\™ ) L
If T3 = 1, then find the least positive integral value of m.
—1

Solution

1+i\™

(i) -

1—14

L (i 1\
1-43 14i/)
1+49)2\"

N (1+79) 1
12 412
<12+i2+2z>m

= =1

2
(171+2i)m
= =1
2

N (2_> 1
2

= m=1

m = 4k, where k is some integer.
Therefore, the least positive integer k is 1.

Thus the least positive integral value of m is 4.

#465305
Topic: Solving Quadratic Equation

Find the roots of the following equations:

1
He——=3,z#0
z
1 11

(ii) =
r+4 -7 30

s # —4,7

Solution
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i)

1
T——=3
x
=22 -3z-1=0
b+ Vb —4
g bEVE - dac
2a
=a=1,b=-3,c=-1
zisi\/gﬂi
=—
x73:t~/13
T2
ii)
1 1 11

(z+4) (z-7) 30

(z—7T—2—4) _n

@id@-7) 30
—11 11

= - @ =
@rd)@-7 30
= —30=2%—3z—28

=

=>z2-3z+2=0
>z2-2z—-z+2=0
=sz(x—-2)—1(x—-2)=0
=(x—-2)(zx—-1)=0

=z=1,2

#465315
Topic: Nature of Roots

Find the nature of the roots of the following quadratic equations. If the real roots exist, find them:
()22? —3z+5=0

(i) 322 —44/32+4=0

(i) 22> — 62 +3=0

Solution
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i)

22 -3z +5=0
a=2,b=-3,c=5

Discriminant, D = b* — dac = 9 — 40 = —31

Since D < 0, the roots are imaginary for the given equation.

ii)

3z — 43z +4=0
a=3,b=—43,c=4

Discriminant, D= b — 4ac = 48 —48 = 0

Since D = 0, the roots are real and equal for the given equation.

3z —4/3x+4=0
a=3b=-43,c=4

b \/b2—4ac]
T
4./3 2
r= — = —

6 V3

iii)

22 —62+3=0

a=2,b=—-6,c=3

Discriminant, D = b% — dac = 36 — 24 = 12

Since D > 0, roots are real but not equal.

[-b+ \/b2—4ac]
v= 2a
6++12
T
_ 6+2y3
T
3+£43
xr =
2
#465316

Topic: Nature of Roots

Find the values of k for each of the following quadratic equations, so that they have two equal roots.
()22® +kz+3=0
(ifkz (z—2)+6=0

Solution
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i)
If 222 + kz + 3 = Ohas equal roots, then b2 — 4ac = 0

Here,a =2,b=k,c=3

22 +kz+3=0

b2 —4ac=0

E —4(2)(3)=0
=24
k=+v24 =426

i
If kz®> — 2kx + 6 = Ohas equal roots, then b2 — dac = O

Here,a = k,b= —2k,c=6

kz(z—2)+6=0
kx? —2kz +6=0
4k* — 4(k)(6) =0

4k* — 24k =0

4k(k—6) =0

For k = 0, equation is not quadratic.
k=6
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