EDUCATION CENTRE
Where You Get Complete Knowledge

EXERCISE- 5.1 ]

Question 1:

5i) [— - ;]
Express the given complex number in the form a + ib:

{55][_?35] =—5x%xjxj

Question 2:

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

4 =14 el 3+ =d=d+3
ii =i e j

=(i*) i+ (it )

=1xi+1x(—i) [:’4=]. r":=—r']
=i+(-i)

=0

Question 3:

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

=1 i
=%
I I

- =i .
=—=—={ I:;'Tz_]:l
i =1

Question 4:

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE

Where You Get Complete Knowledge
Express the given complex number in the form a + ib: 3(7 +i7) + i(7 + i7)

HT+iT)+i(T+iT) =214+ 20i+ 7i+ 7
=21428i +7x(-1) [t =-1]
=14+28i

Question 5:
Express the given complex number in the form a + ib: (1 — i) — (-1 + i6)

(1=i)=(-1+i6)=1-i+1-6i
=2-7i

Question 6:

g -3)
—+i— = 4+i-
Express the given complex number in the form a + ib: (5 3 :

Question 7:

(Gossess) -5+
Express the given complex number in the form a + ib: L* 3 3 3 .3
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(b 3

Question 8:

Express the given complex number in the form a + ib: (1 —i)*

(-0 =[]
(177 -2i]

=[1-1-2]

= (-2i)’

=(=2i)x(-2i)

=4i* =4 [;3 =_1]
Question 9:

_I 3
—+3i )
Express the given complex number in the form a + ib: ( 3

1 3_*' l] SECIRS S B P B
(3+2) =(5) =G 33 )en(5+%)

_ 1 + 270 + 34| ]+3s]
27 w3

- . ) =
=2?+2?{—:)+;+9a I:r = :]
=2'?—2?s+;—9 [F:—l]

1 .
_ =242 — 26§
27
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Question 10:

i, B ;']
Express the given complex number in the form a + ib: ( 3

|r—2—l:"\j—(—|}"|f?+1f
\ 3J 3

_[22 Iﬂ?f—‘

Question 11:

Find the multiplicative inverse of the complex number 4 — 3i
Letz=4-3i

Then, % — 4+ 3iand |2 =4 +(-3) =16+9=25

Therefore, the multiplicative inverse of 4 — 3i is given by

-1 1_44‘3!'_4 3 R

o=

—4—1

25 25 25
Question 12:
Find the multiplicative inverse of the complex number V543

Letz= V5+3i
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Then, = =5 -3i and [ =(J5) +3° =5+9=14

Therefore, the multiplicative inverse of J5+3i is given by

i Z _N5-3i V5 ki

14 14 14

Question 13:

Find the multiplicative inverse of the complex number —i
Letz=—i

Then,z =i and |z =1° =1

Therefore, the multiplicative inverse of —i is given by

a4 oz i

= = T === i
=7
Question 14:

Express the following expression in the form of a + ib.

(3+V5)(3-i5)
[\I'E+\Ef]—{ﬁ—fu'§]
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(s+-5)(3-5)

(V3 +2i)—(V3-iv2)

_ ﬁ?\}f@l{j—j}r NGT [[u+b)[a—b}=¢?: —b:]

_9-5/°

22

EXERCISE- 5.2

Question 1:

Find the modulus and the argument of the complex number Z=~1~ iv3
z=-1-i3
Let reos®=—1and rsinf=—3

On squaring and adding, we obtain

2

(reosB)’ +(rsin®)" =(~1)" +(—3)
=1 (cos’ O+sin” 6)=1+3

=1 =4 I:CGSEB+SIHE'E}=1:|
—r=+4=2 [Conventionally, r > 0]
s Modulus =2

" 2cosf=—1and 2sinf=—3

—f3

= cosb =_?I and sinf =
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Since both the values of sin # and cos 6 are negative and sinf and cos6 are negative in 111

quadrant,
—21
Argument = — TE—E] =<t
3 3
-2n

Thus, the modulus and argument of the complex number ~! ~igre2and 3
respectively.
Question 2:
Find the modulus and the argument of the complex number = = —~3+i

z= —xﬁ +i

Let rcos& = —/3 and rsinf = |
On squaring and adding, we obtain

Feost @+risint @ = [—\E)_ +1°

=i =3+1=4 [uusjf}'+5injﬁ'=l]

= r=ad=2 [Conventionally. r = 0]

s Modulus =2

" 2cos@ =—+/3 and 2sinf = |

= costl = V3 and sin# :l

2 2
h=n-"= on [A5 & lies in the 11 qua{]rﬁnl]
6 6
51

Thus, the modulus and argument of the complex number —V3 +/are 2 and 6
respectively.

Question 3:
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Convert the given complex number in polar form: 1 —i
1—i
Letrcos@=1and rsin §=-1

On squaring and adding, we obtain

i cos’ B+ sin’ @ =1 +(-1)°

:br‘l(cnslﬂ+sinlﬁ):l+l

=y’ =2
= r=+2 [ Conventionally, r > 0]
-.-'E{:UE;Q =1 and s.E sind =—1
| |
= cosf! =—= and sinfl =———
J2 J2
0= —; [As @ lies in the IV quadrant]

¢ J ¢ \
Sl—i=rcos@+irsingd = xEcnsL—j]HvEﬁin[— :]z xE{Ct'mL—:]+fﬂixl[— 1 ﬂ

4 A
This is the required polar form.
Question 4:
Convert the given complex number in polar form: — 1 + i
—1+i
Letrcos@=—-1andrsin =1

On squaring and adding, we obtain
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2 cos® B+ sin’ @ =(-1) +1°

= .r':(u:r.}s;J # +sin” ﬁ‘] =1+1
=i =2
— =42 [Conventionally. r > 0]

v@cmﬁ‘:—] and '\E.‘iil‘lf;=|

I 1
= o5 =——— and sinf=——
V2 V2
3 -
DL L [As @ lies in the 11 quadrant]
4 4

It can be written,

S=l+i=rcosf+irsingd = \"r_Lﬂb?+N'r§me \.‘r_|{.ﬂbT+mn3—I|

This is the required polar form.

Question 5:

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

Let » cos @=—1 and r sin 6 = -1

On squaring and adding, we obtain

# cos’ @+ sin® @ =(—1) +(-1)

= r:(r.:m;: E+5i|1119}: 1+1

=y =2

=r=42 [Conventionally, » > 0]

\E{:{mﬁ:—l and \"EHiI'IH= =

1 A —L and sinf = —L_

V2 NG
i
8= —(31: —EJ = —3% [As & lies in the 111 L]Lludmnl]
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- -3 -3 . =3
S=l—i=rcosf+irsing = ﬁcosﬂ+rﬁsin—n= ﬁ[cns—nﬂsm—x]
4 4 4 4 J This is the

required polar form.

Question 6:

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

Letrcos@=-3andrsin =0

On squaring and adding, we obtain

r’ cos’ @+’ sin® @ = [—3}J

= [:L:ul':;.J & + sin” F}) =9

=7 =9

=r=49=3 [ Conventionally, r > 0]
so3cosf =3 and 3sind =10

= cos@ =—1 and siné =0
LH=r

S —3=rcos@+irsin@ =3cosn +Bsinw =3 (cosm +isinm )

This is the required polar form.

Question 7:

Convert the given complex number in polar form: N3+i

J3+i

Letrcos@=’-Ilrg and 7 sin =1

On squaring and adding, we obtain
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rcos @+ sin® @ ={\"r:‘."]ﬁ +1

= [it:us" # +sin* !'5') =3+1

— 7 =4
= r=+/4=2 | Conventionally. r > 0]
Co2eosd = \E and 2siné =1
3 ) 1
= cosf=— and sinf =—
2 2
S0 = g [As @ lies in the I quadrant]

: . T ... = T ..
.'.ﬁﬂzrmsﬁ'ﬂrsm&:chsgﬂzsmg:Z[mmsgﬂsmgj

This is the required polar form.

Question 8:

Convert the given complex number in polar form: i

Letr cosf =0 and rsin 6 =1
On squaring and adding, we obtain

rieos’ @+t sin’ @=0"+1
= 5 [:::uss: #+sin” 9) =1
=’ =]
= r=+1=1 [Cﬁnvenliunﬁllyu ro [l]
soeost =0 and sing =1
g="
2

. .. T .. T
.'.f=r'¢:{mﬁ+u‘mnﬁ:cmiﬂmna

This is the required polar form.
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EXERCISE- 5.3 ]

Question 1:

Solve the equation x> +3 =0

The given quadratic equation is x> +3 =0

On comparing the given equation with ax> + bx + ¢ = 0, we obtain
a=1,b=0,andc=3

Therefore, the discriminant of the given equation is
D=bp-4ac=0-4x1x3=-12

Therefore, the required solutions are

—b+JD  +J-12 +12i [V-1]

2a 2xl 2
_ ﬂxﬁa‘ :+1.|'I§f
” +

Question 2:

Solve the equation 2x> +x+ 1 =0

The given quadratic equation is 2x> +x+ 1 =0

On comparing the given equation with ax? + bx + ¢ = 0, we obtain
a=2,b=1,andc=1

Therefore, the discriminant of the given equation is
D=b—-4ac=1"-4x2x1=1-8=-7

Therefore, the required solutions are
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—f}iu’rﬁ:—liu'r—__.":—]:\ﬁi _J'—_I:,l'jl
2a 2x2 4 L
Question 3:

Solve the equation x> +3x +9 =0

The given quadratic equation is x> + 3x + 9 =0

On comparing the given equation with ax> + bx + ¢ = 0, we obtain
a=1,b=3,andc=9

Therefore, the discriminant of the given equation is
D=b-4ac=3"-4x1x9=9-36=-27

Therefore, the required solutions are

“hED 34427 3433 343430 =i

= = = —]_:f

2a E{I} 2 2 |: ]
Question 4:

Solve the equation —x* +x -2 =0

The given quadratic equation is x> +x—-2=0

On comparing the given equation with ax> + bx + ¢ = 0, we obtain
a=-1,b=1,andc=-2

Therefore, the discriminant of the given equation is
D=b—-4ac=1"-4x(-1)x(-2)=1-8=-7

Therefore, the required solutions are
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—f1+\frﬁ:—|+\l'r—_?:—]*xﬁf _\l'{—_|:f'j|

2a Ex{—l] -2 L

Question 5:

Solve the equation x> +3x +5=0

The given quadratic equation is x> + 3x + 5 =0

On comparing the given equation with ax? + bx + ¢ = 0, we obtain
a=1,b=3,andc=15

Therefore, the discriminant of the given equation is
D=bp-4ac=3*-4x1x5=9-20=-11

Therefore, the required solutions are

_} _3 _ 3+ : _
:-i\..’rﬁz i+ H= 3 \.l'{ﬁ! \f"—_lz,l']
2 2x] 2 -

Question 6:

Solve the equation x> —x +2 =10

The given quadratic equationis x> —x +2 =0

On comparing the given equation with ax> + bx + ¢ = 0, we obtain
a=1,b=-1,andc=2

Therefore, the discriminant of the given equation is
D=b—-4ac=(-1yp-4x1x2=1-8=-7

Therefore, the required solutions are
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4B _C0T 1

2 2x] -

Question 7:

Solve the equation V2x +x+42=0

The given quadratic equation is V2x' +x+42=0

On comparing the given equation with ax? + bx + ¢ = 0, we obtain
a=v2 b=1,and c=2

Therefore, the discriminant of the given equation is
D=b—dac=1— 4xV2x2=1_g=_7

Therefore, the required solutions are

2a Ex\ﬁ E.\E -

Question 8:

—b+JD 14T 1247 =]

Solve the equation V3x —V2x 433 =0

The given quadratic equation is V3x' =2 +3V3 =0
On comparing the given equation with ax? + bx + ¢ = 0, we obtain
a=V3 p=-V2 andc=33

Therefore, the discriminant of the given equation is

D=5F"—4ac :(_@]2 _4["@)(3\5}:2—36:—34

Therefore, the required solutions are
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b+JD _ (ﬂwﬁ V2234 |
2a 2x3 2.3 [\'L—I:f]
Question 9:

X x4 1 =1
Solve the equation V2

2 1
XN +x+—=0
The given quadratic equation is V2

This equation can also be written as V25t +\2x+1=0

On comparing this equation with ax?> + bx + ¢ = 0, we obtain
azﬁ,bzﬁ,andCZI
. Discri min ant {D} =b’ —dac= (-uE] —4w(x-"5)x1 =2-42

Therefore, the required solutions are

—bw“_ —242-442 "*"_ +\2(1-2v2)
2x42 22

2+ ﬁ(w."lu@—l)i\

-]

Question 10:

Solve the equation V2
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¥4+ +1=0
The given quadratic equation is V2

This equation can also be written as V2x? +x+42=0

On comparing this equation with ax?> + bx + ¢ = 0, we obtain
az“ﬁ,bz l,andcz“ﬁ

- Diseriminant (D) = 5" —4ac = 1" ~4x2x2 =1-8=-7

Therefore, the required solutions are

—F}+Jﬁ_—l+u‘r—_?_—l*ﬁf r _;
2a EJE 2\.@ -J__I_]
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