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Maharashtra Board 11th Maths Chapter 1, Class 11 Maths Chapter 1 solutions
Ex 1.1

Question 1.

Simplify:

(i) V-16 + 3v-25 + -36 — V-625

Solution:

J-16 +37-25 + J-36 - /-625
=J16x—1+3J25x—1+/36x—1-/625x—1

= 4j + 3(5i) + 6i — 25i
= 25i — 25i
=0

(i) 4V-4 + 5V-9 — 3V-16
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Solution:

44 +5J-9-3J-16
=4Jax—1+59x—1-3/16x—-1
= 4(2i) + 5(3i) — 3(4i)

=8i+ 151 — 121

=11

Question 2.

Write the conjugates of the following complex numbers
()3 +i

Solution:

Conjugate of (3 +i)is (3 —1i).

(i) 3—i

Solution:

Conjugate of (3 —i)is (3 + ).

(i) V-5 =7 i

Solution:

Conjugate of (V-5 —\7 i) is (V-5 + 7 i).
(iv) -\-5

Solution:

~N-5=-V5x~-1=-5]

Conjugate of (-V-5) is V5 i

(v) 5i

Solution:
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Conjugate of (5i) is (-5i).
(vi) V5 —i
Solution:
Conjugate of (V5 —i) is (\5 + i).
(vii) V2 + V3 i
Solution:
Conjugate of (V2 + V3 i) is (V2 — V3 i)
(viii) cos @ +isin 0
Solution:
Conjugate of (cos 6 + i sin 8) is (cos 6 — i sin 0)
Question 3.
Find a and b if
(i) a + 2b + 2ai = 4 + 6i
Solution:
a+2b+2ai=4+06i

Equating real and imaginary parts, we get

Substituting, a = 3 in (i), we get

3+2b=4
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J.a=3andb=12
Check:
Fora=3and b =12
Consider, L.H.S. =a + 2b + 2ai
=3 +2(12) + 2(3)i
=4 + 6i
=R.H.S.
(ii) (@ —b) + (a + b)i = a + 5i
Solution:
(@a—b)+(a+b)i=a+bi

Equating real and imaginary parts, we get

a-b=a...... (i)
a+b=5..... (i)
From (i), b=0

Substituting b = 0 in (ii), we get
a+0=5

~a=5

S.a=5andb=0
(iii)(a+b)(2+i)=b+1+ (10 + 2a)i
Solution:
(@+b)(2+i)=b+1+ (10 + 2a)i

2@+b)+(@+b)i=(b+1)+ (10 + 2a)i
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Equating real and imaginary parts, we get

2@+b)=b+1

Substituting a = — 3 in (ii), we get
-(-3)+b=10

“b=7

J.a=-3andb=7
(iv) abi=3a—-b + 12i
Solution:

abi=3a—-b + 12i

.. 0+abi=(3a-Db)+12i
Equating real and imaginary parts, we get
3a-b=0

“3a=b....(>i)

and ab =12
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S 3a=b....(I)

andab=12

b= (m

5ubstll:ul:|ng b=-= m{} we get
3321?2

3a%2=12

a’=4

a=t2

WhenazZ,bz%z 122 =6
Whena:—z,b:%—i—g: -6

La=2andb=6ora=-2andb=-6

W) 5 =3-2
Solution:
I 3.9
a+ib
a+ib= —— .
3-2i
aripm L 302
3-2 3+
" I+ 28
at+ib= 7y
. I+ 24 .2
at+ib= —m—m— Lt ==1
R Ty oit=-1]
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a+ib= A

.3 2.
+ib==— + =
a+ib T 13:

Equating real and imaginary parts, we get

(vi)(a+ib) (1 +i)=2+i

Solution:

(a+ib)(1+i)=2+i

a+ai+bi+bi’=2+i
a+(a+bli+b(-1)=2+i...... (- i2=-1)
(a-b)+(a+b)i=2+i

Equating real and imaginary parts, we get

a-b=2...... (i)

a+tb=1..... (ii)

Adding equations (i) and (ii), we get
2a=3

e d = %

Substituting a = % in (ii), we get

3 _

3+ b=1 \

h=1-2=2=L

" b_1_ 2”2
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Question 4.

Express the fFollowing in the form of a +ib, a, b € R, i =/-1. State the values of a and b:
(i) (1 +20)(-2+1)

Solution:

(1+2i)(-2+i)=-2+i-4i+2i°

=2=-3i+2(-1) ......[~ iZ=-1]

S(1+20(-2+0)=-4-3i

~a=-4andb=-3

(ii) (1 +0)(1 =i)-1

Solution:

(1+i)(1-i)"

—

=i
_ (+i)(+i) _ 142i+i
(1-i)(1+i) 1-i*
_ 1+2i-1
= { ) -]

-]
2

vit=-1]
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(1+i1=-1)"=0+i

a=0andb=1
(i) :{4+31}
Solutmn.
. i(4+31) _ 4i+3i
' 1-i 1-i
o 34+4 .
== Lo it==1)
_ (-3+4i)(1+i)
(1-i)(1+i)
_ =3-3i+4i+4i°
1-i*
= _3+i+4(_1] . s 2
=) W[ it==1]
_ T+
2
i(4+31) _ -7 1
= —+—i
-1 2 2
a= __? andb= .l..
2 2
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(2+4)
W) T
Solution:
2+i _ 2+i
(3-i)(1+2i)  3+6i-i-2i
_ 2+1
3+5i-2(-1)
_ 2+4i
5+5i
_ 2+
5(1+1)

_ {2+i]!1—i]
5(1+i)(1-1)

W[ iE=-1]
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0 ()

Solution:
| [12]’ _ 1420+
1-i 1-2i+i°
_1+2i-1 .
= [ it=—1]
=24
-2i
= =]
w2
{m] —1+0i
=i
a=-landb=0

342 | 3-2
Vi) 5= + 5=

Solution:
3+2i 3 2i
2-35i 2+51
_(3+2i)(2+5i)+(2-5i)(3-2i)
(2-5i)(2+5i)
_ 6+15i+4i +10i* + 6—4i —15i +10i°
425"
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124202

T 4-25¢7
_12+20(-1)

" 4-25(-1)

_-8

29

3+2i 3-2i -8
2-5i 2+5i 29

_—8 -
a =39 andb=0
(vii) (1 +1i)3
Solution:
e 1
1+i)7=
(+0 (1+i)

_ |
14343040
..[** (a+b)’ =2+ 3a’b + 3ab” + b’

o
C1+3i-3-i
o
C 2+2i
o
T 2(~1+i)

L it=—1, P =]
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—1-1

2 ( 1+i)(-1-1)
=ﬂ_m{-l—l]
2 1-if
_ —(1+i) [ R=—1]
2 l—(-l]
=S+
. _3_“—_1_1.
(I+1) =3 4l
a=b=-_1
4
(viii) j:,'*f:
Solution:
243 _2+43i
4+4/-3  4+43i

=(2+J§i](4-...r’3_i)
(3= )

_8-23i+43i-3i]

: 16-3i°

_84243i-3(-1)

T 16-3(-1)

L[ it=—1]
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11+24Gi

BT
2+.ﬂllr__3]=l-l--1-§i
4++-3 19 19

a=1langp=2
19 19

(ix) (V5 +2v-4)+ (1 -+-9) + (2 + 3i)(2 - 3i)
Solution:

(V5 + 2v-4) + (1 =+-9) + (2 + 3i)(2 - 3i)

= (V5 + 2v4-1) + (1 - V9.4-1) + 4 - 9i2
=[5+ 2(2)i] + (1 - 3i) + 4-9i2
=V5+4i+1-3i+4-9(-1)......[vi?=-1]
=(14-+5) +i

La=14-+5andb=1

(x) (2 + 31)(2 - 3i)

Solution:

(2 + 3i)(2 - 3i)
=4-9i°
=4-9(-1)...[i¢=-1]
=4+9
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=13
S (2+31)(2-31)=13+0i
~a=13andb=0

o 4i%—3i'+3
Xl ———
[ ) 31-”—43.1&—2

Solution:
4 -3 +3 4(i“)1—3(i')2.i+3

-4 -2 (i) -a(it) it -2

P=-1,’=—iandi'=1

4 -3°+3 _ 4(1)'-3(1).i+3
3T -4 -2 3(1)°(-i)-4(1)°(-1)-2
4-3i+3
3442
_ 73
C2-3i
_ (7-3i)(2+3i)
 (2-3i)(2+30)
_ 14+21i-6i-9i°
4-9¢
14415 -9(-1)
T a-9(-)
_ 23415
13
4i° -3i" +3 _2B.15.
3 -4i"-2 13 13
iyl andth
13 13
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Question 5.
Show that (-1 + v3i)? is a real number.
Solution:
(~1443i) = (14317 (V31) +3(- 1) (VBi)
+(3i)
.[(a+b)’ =2’ +3a’b + 3ab® + b’]
=—1+33i-33i)+337
=—1+33i-3(-3)-33i
[ P =1, =]
=—1+9
= 8, which is a real number.
Question 6.
Find the value of (3 + 2) (i®-i7) (1 +i"").
Solution:

[3+3)(i5 ~ )1+ i)
1

= [3+%] (@) =it ] [ ()]
=(3+3) [ -] i+ )]

e it=-L it =—iandit=1]
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f

_ 3+$](-1 +i)(1 - i)

34— )(-—l+|+1v—|)

AT T

2i .
H\:-;+_])[ 1+ 2i—(-1)]
= (3 - 2i)2i)
= 6i — 4i°
= 6i—4(-1)
=4 +6i

Question 7.

Evaluate the following:
[i} i35

[m iBBB

(iii) i%3

(i"uF] 71 16

w} i4ﬂ3

i) %

(vii) i888

(viii) 139 + {40 + 20 + 60
Solution:

We know that, i°=~1,i’=—i,i' =1
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i = @i=0) ni=-i
i. =P =1y2=1

ii. P =@@HPi=)Pi=i

v. =P =(1)P=1

v. iP=@""*@i=1)"Di=H
Vi %= I L

i Uwﬁ M*=1

988 (%22 = (12 = 1 _

Vil.

viii. 04 i%+ %0 + 50

= (14)1' 12 + (lrb)lﬂ + (l }Iliz +(i4)15
=) D+ + M D+ )P
=-1+1-1+1=0
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Question 8.
Show that 1 +i'? +i2% + 3% s a real number.
Solution:

l+ilﬂ+ i?.l)_+_ i3l}

=1+ (22 + ([ + @Y. 2

=1+ (- + 1)+ 1) (-1)

Lfeit=LE =)

=1-1+1-1
=0, which is a real number.

Question 9.
Find the value of
[i} i49 + iﬁB + iHEi + 711{}
(i) i+i2+i°+i*
Solution:
i i49+iﬁﬂ+iﬂ'9 +ilm
=((H2i+ (YT +((HRi+ Y
=i+ )7+ )i+ 1)7(-1)
Leit=L =1
=it1+i-1=2
i, i+t =i i
=i—1-i+1
e it=alit=10
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Question 10.

502 ) <500 <533 <586 ) 584
I "+1 +1 +1" +1

Simplify:

{552 {580 {578 4576 3574
Solution:
T o ot e Wi 0
R O Ao LT B S R
_ i\]ﬂ(iju +im +i573- +i5‘|‘ﬁ +i5?‘}
- (im+im+iﬂs+im+iﬁ")

= ilﬂl = (i4)2.i1
=(1) (1) Leit=1,8 =)
=-1
Question 11.
Find the value of 1 +iZ+i*+i®+i8+ ... +i20,
Solution:

1+i+it+i8+if+ . +i®
=1+ (@@ +iY+ @+ + "+
+([("+i")+ 0"+
=1+ [+ @] + [ + (Y]
+ [ + (1 + [ + O+ [ + (')
=1L+ DT+ [ D+ D
=1+[-1+ (- D+ [(- )’ + (= DY
+[(= 1’ + (= DT+ [(= 1)+ (= 1)]
+[(=1)’+(=1D")
L[eit=—1]
=l+(-1+D+(=1+D+(=1+1)
+(=1+D+(-1+1)
=1+0+0+0+0+0=1
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Question 12.
Show that 1 +i10 + {100 {1000 - g_
Solution:
14104100190
=1+ (" i+ (%" - (iH™°
=1+ (1= + ()P = (1)

e it=-1it=1)

=]-1+1-1=0
Question 13.
Is (1 +i"* +i'® +i??) a real number? Justify your answer.
Solution:

1+i%+i8442
=1+ (i4}3.i1 + (i4)4.i1 + (i-t)s_iz
=1+ (1’1 + (D)D) + (1))
L it=—,it=1)
=1-1-1-1
= —2. which is a real number.

Question 14.
Evaluate: (iST 4 2 )

o

Solution:
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3, 1 _ ae + 1
i (]4} ! ﬁ‘)m e
= 9. + ;
RN e
feit=—it=1]
_ 1
i
.2
=i+’T L-1= 1]
=it+i
=2i
Question 15.
Prove that: (1 +i)* x (1 - %]4 =16
Solution:

(1 +i) x [1 +-%]‘

[l o2 [02]

_ (1+2i+id)*

il

_ (1+2i-1*
i
=16i*

e iE=-1]
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=16 e it=1]

Question 16.

6, =7
Find the value of Lt 1+’

i+’
Solution:

a2 3 {4\ foa)2 s
i il +it i l‘.12+14.13+(1"} +(1‘) B

i2+i3 i2+iJ
= (-0 +()(=)+(1) +(1)
e |
L it=—L =00 =)
el 5 e
—1-i
Question 17. ~
IFa= _1;"& b= —I—Tﬁt then show that a2 =b and b? = a.
Solution:
_o1\Bi | _-1-4Bi
2 2
az=[—1+J§iJ1= 1-2/3i+3i°
2 4
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_1-243i+3(-1)

4
L[ it=—1]
_-2-243i
4
2
. 32 . "
andb1= —l—ﬁl _ l+2J§1+31
2 4
_ 1+243i+3(-1)
4
I O e |
_ —2+4243i
4
_ =1+43i _
2
Question 18.
IF x +iy = (a + ib)3, show that £ + 2 = 4(a?-b?)
Solution:
X+ iy = (a + ib)?

art-2-chapter-1-complex-numbers/

EIndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/

€IndCareer

x + iy = a° + 3a?bi + 3ab?i? + b33

x+iy =a’ + 3a’bi-3ab?-bli...... [-i2=-1,13 =]
x +1iy = (a® - 3ab?) + (3a2b - bd)i

Equating real and imaginary parts, we get

x =a>-3ab?and y=3a?b-b?

%:az—i‘.l:nzanl:l3:332—!::\2
%—i—%—az 3b +3aZ2-b?
T v _ 2 _ 2
E—|—g—4a 4b
T — 2 _ R
E—|—3—4[a b]

Alternate Method:

X +iy = (a +ib)?

x + iy = a> + 3a%bi + 3ab%i% + b3’
x+iy=a>+3a’bi-3ab?-b3i....[i*=-1,i¥ =]
x + iy = (a® - 3ab?) + (3a’b - b?)i

Equating real and imaginary parts, we get

x =a> -3ab?andy=3a’b-b’

Consider
LHS.=24+2
a b
_ 2’ -3ab’ 3a'h-b’

a b
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_a(a?-3b’) b(3a’-b?)
a b
=a’—3b*+3a’ - b’
=4a2 _4b2 =4(az _bE) = R.H.S.
a b
Question 19.
IF ;f; =1-1i, show that (5a-7b) = 0.
Solution:
a+3i _ 1-
2+ib
a+3|_{1—|}{2+ib]
=2 +bi-2i-bi?
=2+(b-2)i-b(-1) ......[i?=-1]
a+3i=(2+b)+(b-2)i

Equating real and imaginary parts, we get
a=2+band3=b-2

a=2+bandb=5

a=2+5=7
5a-7b=5(7)-7(5)=35-35=0

Question 20.

—_—

art-2-chapter-1-complex-numbers/

elndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/

€IndCareer

IF x +iy = g"‘m prove that (z? + y ]2 = ﬂj_jz
\ 21

Solution:
} a+ib
+ =
Ty c+id
(x+i_v)2=a+b]
c+di
2 ' 2 (&+hi}(¢—d1]
+ +
I = )
. ac — adi + bei — bdi?
2+ 2+ 1) =EEE
e it==1]
{Iz_yz)+21}ri=(a¢+bd}+(bc—ad]i
¢t +d*
2 . _ac+bd , bc—ad.
(x yz} N ct+d? I +d
Equating real and imaginary parts, we get
2o “ac+bd _bc-ad
y2 ¢’ +d* d 2xy= c+d*

o +yY =@ -y ;r{zm 1
(58 (59

a’c’ +b’d® + 2abed + b’¢? +a’d? —2abed
¢ +d? ];t
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a’c’ +b’c’ +a’d’ +bid*

(c2+d2)1
_ ¢’(a’+b’)+d’(a’ +b%)
{c2+d2)!
_ (az+bz)(nz+d2]
{t:”H:l”)2
) 2 2
y) 2 a“+b
+ =
& +y%) T
Question 21.
If (a +ib) = % then prove that a? + b? = 1.
Solution:
atbiz i o (1+i)’

1-i  (1-i)(1+i)

. 142i+05 1+2i-1 .3
+ bi = = L it==1
arol 1-i’ 1-(-1) L ]
2.
=_—=j
2
SLa+bi=0+i

Equating real and imaginary parts, we get
a=0andb=1
a?+b?=0%+1%=1
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Question 22.
Show that (

VTHiE | VTBY
i3 + i ﬁ) is real.
Solution:

V4431 VT -\Bi

J?—]Si 3? +]3i

[(ﬁ+£i)z+(ﬁ-ﬁif]
| (VBT -4Bi)

_ T+2V20i 437 +7-221i+3 _ 14+ 6i°
7-3i 7-3i
14+6(-1
_14+e(1) Ll E=—1]
7-3(-1) |
5

-2 _4 hichisreal.
10 5

Question 23.
IF (x +iy)> = y + vi, then show that % + 5 =4(x* - y?).

Solution:

(x+yiy’ =y +vi
X3+ A Y =y i
_x3+3x2_}ri+3.x_}=2{—]]—y3i=y+vi

| et =]

(- 307+ By -y )i=y+vi
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Equating real and imaginary parts, we get
y=x"-3»’ and v=3y-y’

2=y¥-3» and =3y
¥

Question 24.

Find the values of x and y which satisfy the following equations (x, y € R)
() (x+2y)+(2x-3y)i+4i=5

Solution:

(x+2y) +(2x—-3y)i+4i=5

(x+ 2y) + (2x = 3y)i=5-4i

Equating real and imaginary parts, we get
Xx+2y=5._....()

and 2x—-3y=-4.....(ii)

Equation (i) x 2 — equation (ii) gives
Ty=14

SLy=2

Substitutingy = 2 in (i), we get
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X+2(2)=5
X+4=5
Sox=1
SXx=1landy=2

Check:

Forx=1andy=2

Consider, L.H.S. = (x + 2y) + (2x — 3y)i + 4i
=(1+4)+(2-6)i+4i

=5-4i+4i

=5

=R.H.S.

(i) T+ 4 =

Solution:
x+l y-1
1+i  1-i
(x+1)(1-i)+(y=1)(1+1) _

(1+i)(1-1)
x—xi+l-i+y+yi-1-i
1-i?
(x+p)+(p-x-2)i _. 2=

o i RN ]

=]

=i
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x+y)+(y-x-2)i=2i
(x+y)+(y-x-2)i=0+2i
Equating real and imaginary parts, we get
X+y=0andy-x-2=2
Sx+y=0...(0)
and-x+y=4.......(ii)

Adding (i) and (ii), we get
2y=4

Sy=2

Substitutingy =2 in (i), we get
x+2=0

S =-2

S x=-2andy=2

(i) 575 + 55 = (1 +1)
Solution:

x+i_1j+ 1+1_ _ 3(1 +)
243 2-3 13
(x+yi)(2-31)+(2+i)(2+3i) _ 9

1+i

(2+3i)(2-3i) IS( )
Ex—3xi+2yi—3yiz+4+6i+2i+3iz=i(]_'_i}

4 -9 13
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2x-3xi+2yi+3y+4+8i-3 _ 9+9i
449 T
L it==1]
2x4+3y+1+8i-3xi+2yi _ 9+
13 13
(2x+3y+1)+(B-3x+2y)i=9+9i
Equating real and imaginary parts, we get
2x+3y+1=9and8-3x+2y=9
2x+3y=8......(0)
and 3x-2y=-1...... (ii)
Equation (i) x 2 + equation (ii) x 3 gives
13x=13
Sox=1
Substituting x = 1in (i), we get
2(1)+3y=8
3y=6
Sy = 2
S x=1andy=2

(iv) IFx(1 +3) +y(2-i)-5+i°=0, find x +y
Solution:
x(1+3)+y(2-))-5+i°=0
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X+3Xi+2y-yi-5-i=0...... [ i% =]
(x+2y—=5)+(3x—-y—1)i=0+0i
Equating real and imaginary parts, we get
X+2y-5=0....(i)

and 3x-y-1=0...... (ii)

Equation (i) + equation (ii) x 2 gives
Tx-7=0

x=1

Sox=1

Substituting x = 1in (i), we get
1+42y-5=0

2y=4

y=2

Sx=T1andy=2

LX+ty=1+2=3

(V) IFx +2i +15i% = Tx +i*(y + 4), find x + y
Solution:

X+ 2+ 15i% = Tx +i*(y + 4)

X+ 2i+15(19)3y=Tx +i3(y + 4)

X+2i—15y-Tx+iy+4i=0
(-6x—15y) +i(ly+6) =0+ 0i
Equating real and imaginary parts, we get
-6x—15y=0andy+6=0

-6x—15y=0andy = -6
-6x — 15(-6) = 0

-6x+90=0
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Question 1.

Find the square root of the following complex numbers:
(i) -8 — 6i

Solution:

Let v/—8 — 6i = a + bi, where a, b € R.
Squaring on both sides, we get

-8 - 6i = (a + bi)?

-8 — 6i = aZ + b%i? + 2abi

-8-6i=(a?-b?) +2abi....[ i =-1]
Equating real and imaginary parts, we get
a’-b?=-8and2ab=-6

a?-b’=—8andb= =

a'+8a’-9=0
(a’+9)a*-1)=0
a’=-9ora’=1
Butae R

a’# -9

Whena=-1,b= :—;: =3
J-8-6i == (1 - 3i)
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(i) 7 + 24i

Solution:

Let /7 + 24i = a + bi, wherea,b € R.
Squaring on both sides, we get

7 + 24i = (a + bi)?

7 + 24i = a° + b%i% + 2abi

7 + 24i = (3% - b?) + 2abi .....[ " 2 = -1]
Equating real and imaginary parts, we get
a’-b?=7and2ab=24

a—b'=Tandb= 12

a
2
al-[l—:':] =17
a

a'—144=7a"
a*-7a’-144=0
(a’-16)@@° +9)=0
a’=16ora"=-9
Butae R

a’#-9

a’=16

a=14

Whena=4,b=§=3
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12
Whena——4,b—_4 3
NT+24i =+ (4 +30)

(iii) 1+ 443 i

Solution:

Let v/1 + 44/3i = a + bi, where 3, b €R.

Squaring on both sides, we get

1+4v3i=(a+bi)?

1+ 44/3i = a2 + b%? + 2abi

1+ 443i=(a%?-b?) +2abi....[i?=-1]

Equating real arid imaginary parts, we get
-b%=1and 2ab=4+3

ai-bi—landb-z—“’:

a’— [£T= 1
a

2 12 _

32

at-12=2a°
a'-a’-12=0
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(a® —4)a’+3)=0
a=4ora’=-3
Butae R

a’# -3

a’=4

a=z%2

Whena=2,b=

&

2

-
Whena=-2,b= _23=—J§

J+afEi=+(2+30)

b3 2

(iv) 3+ 2V10i

Solution:

Let v/3 + 24/10i = a + bi, where a, b € R.
Squaring on both sides, we get

3 +2J10i = a% + b2%i2 + 2abi
3+2J10i=(a?-b?) +2abi...... [ i€ =-1]
Equating real and imaginary parts, we get
a?-b?=3and 2ab=2v10

2 b =3andb= V10
a
2
Ez—._[il_g] :3
a
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az_ﬂ_:,,

a
a’—10=3a’
a*-3a’-10=0
(@ -=5)a’+2)=0
a’=5o0ra’=-2
Butae R
al# -2
a’=5

a=++5
Whena=45,b= 7-— =2

Whena=-+5,b= gg =—2

V3+2410i = £(V5 +472i)
a’ - (—£T=2

a
2 3 _
a-_z—z

a*3 2a’
a'-2a’-3=0
(@ -3)a*+1)=0
a*=3ora’=-1
Butae R
at#—1

a’=3
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a=+3
Whena=+3,b= T =—1

Whena——'-r b= 'ﬁ_l

,{1(1—J§i)=:|: (V3-i)

(v) 2(1-+/31)

Solution:

Let \/2(1 — +/3i) =a +bi,wherea,b ER.

Squaring on both sides, we get

2(1-+v31i) =a% + b%? + 2abi

2-2v3i=(a%-b?) +2abi...[i?=-1]

Equating real and imaginary parts, we get
-b?=2and 2ab =-2+3

~b?=2andb=—2

(4

2.—. =

a
at —3=2a’
at-2a"-3=0

(a®-3)a’+1)=0
a*=3ora’=-1
Buta e R
a’#— 1
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Whena= —vr me—l
2(1-V3i)= £ (V3 -i)
Question 2.

Solve the fFollowing quadratic equations:
() 8x%+2x+1=0

Solution:

Given equation is 8x2 +2x+1=0
Comparing with ax? + bx + ¢ = 0, we get
a=8b=2,c=1

Discriminant = b? — 4ac

=(2)?-4x8x1

=4-32

=-28<0

So, the given equation has complex roots.
These roots are given by

—biJE—4
—2iJ+2 _ —2+2/7

2(8) 16
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I Eil

8
The roots of the given equation are
—I-;ﬁi md—l-—gﬁi‘

(i) 2x2-v3x+1=0

Solution:

Given equationis 2x2-v3x+1=0
Comparing with ax? + bx + c = 0, we get
a=2,b=-+/3,c=1

Discriminant = b2 - 4ac
=(-vV3)2-4x2x1

=3-8

=-5<0

So, the given equation has complex roots.
These roots are given by

= —bE b —dac
2a

e
T 2(2)

S+5i
4
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(iii) 3x2 - 7x+5=0

Solution:

Given equation is 3x* - 7x+ 5=0
Comparing with ax? + bx + ¢ = 0, we get
a=3,b=-7,c=5

Discriminant = b? — 4ac
=(-7)°-4x3x5

=49-60

=-11<0

So, the given equation has complex roots.
These roots are given by

_ —bE+/b’—4ac
2a

_ —(=7)x£-11
2(3)

x_g:;:_‘ﬁi

: . T+/11i T—y/11i
The roots of the given equation are ; and ;

(iv) x2—4x+13=0

Solution:
Given equation is x> —4x + 13 =0
Comparing with ax? + bx + ¢ = 0, we get
a=1,b=-4,c=13

Discriminant = b? — 4ac
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=(-42-4x1x13
=16 -52
=-36<0
So, the given equation has complex roots.
These roots are given by

. —b++/b* —4ac
2a
~(~4)£=36
2(1)

RELIEY I ¥
2

.". The roots of the given equation are 2 + 3i and 2 - 3i.
Question 3.

Solve the following quadratic equations:

(i) x2+3ix+10=0

Solution:

Given equation is x*> + 3ix + 10 =0

Comparing with ax? + bx + ¢ = 0, we get
a=1,b=3i,c=10

Discriminant = b? — 4ac

=(3i)2-4x1x10

=9i?-40
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=-49<0
So, the given equation has complex roots.

These roots are given by

~ —b++/b* —4ac

- 2a
349
T

34T

- =0

= =3i4+T of x = =3i=Ti

Jox=2iorx=-5i

.". The roots of the given equation are 2i and -5i.
(ii) 2x* + 3ix +2=0

Solution:

Given equation is 2x? + 3ix + 2 =0
Comparing with ax + bx + ¢ = 0, we get
a=2,b=3i,c=2

Discriminant = b? — 4ac
=BiP-4x2x2

=9i?- 16

=-9-16....[. i#=-1]

=-25<0

So, the given equation has complex roots.
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These roots are given by

_ ~b+vb® —4ac —3i+-25
2a 2(2)
—3i+5
x:
4
r= —3i+5i or x = —31—-5

= li or x=-2i
2

". The roots of the given equation are 12i and -2i.
(iii) x2 + 4ix—4=0

Solution:

Given equation is x> + 4ix —4 =0
Comparing with ax? + bx + ¢ = 0, we get
a=1,b=4i,c=-4

Discriminant = b? — 4ac

= (4i)2 -4 x 1 x (-4)

=16i* + 16

=-16+16....[. i2=-1]

=0

So, the given equation has equal roots.

These roots are given by
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_ —bx+b*—4dac
- 2a
_ —di+Jo _ —ai
Ty 2
x==2i
Sox=-2i

.. The root of the given equation is -2i.
(iv) ix2—4x-4i=0

Solution:

ix?—4x—4i=0

Multiplying throughout by i, we get

i2x? —4ix —4i2=0

X2 —4ix+4=0..[.¢=-1]

x> +4ix—4=0

Comparing with ax? + bx + ¢ = 0, we get
a=1,b=4i,c=-4

Discriminant = b? — 4ac

= (4i)>—4 x 1 x (-4)

=16i* + 16

=-16 + 16

=0

So, the given equation has equal roots.

These roots are given by
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__ —bVb—dac

2a
_ —4i£+0
2(1)
_ —4i

2
x=-=-2i

.". The root of the given equation is -2i
Question 4.

Solve the following quadratic equations:
() x*-(2+i))x-(1-7i)=0

Solution:

Given equation is x> — (2 +i)x = (1=7i)=0
Comparing with ax? + bx + ¢ = 0, we get
a=1,b=-2+i),c=-(1-7i)
Discriminant = b? — 4ac
=[-2+i)P-4x1x-(1-7i)

=4 +4i+i*+4 - 28i

=4+4i—-1+4-28i ... [ F=-1]

=7 - 24i

So, the given equation has complex roots.

These roots are given by
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o= ~b+./b?—4dac

2a
_ —[——(2+i}]:l:,('? 24 _ (2 +i):l:,||"?—24i
2(1) 2
Let 7-24i-—-——-- V=a+bi,wherea,b € R

Squaring on both sides, we get

7 — 24i = a% + i?b? + 2abi

7 — 24i = a%> — b? + 2abi

Equating real and imaginary parts, we get

a’—b?=7and 2ab =-24
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a’—b’=7andb= —12
a
2
a

2 144 _
E. = a—z“'
at — 144 = 7a?
a'—7a—144=0

(a’-16)(a>+9)=0
a’=16 or a*=-9
Buta e R
a’#-9
a’=16
a=+14

-12

When-a-'——-ﬂl-,b= T =-3 )

Whena=-4,b= -2
—4
J7-24i =+ (4 - 3i)
(241430
o 2
= EED+@=3) Q24— -30)
2 2
x=3-iorx=-1+2i

(i) x2=(3V2+2i)) x +632i=0

Solution:

Given equation is x? — (3V2 + 2i) x + 6\2i=0
Comparing with ax? + bx + ¢ = 0, we get
a=1,b=-(3V2+2i), c=62i

Discriminant = b?> — 4ac
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=[-(3V2 + 2()P -4 x 1 x 62|
=18 + 12V2i + 417 — 2472 i
=18 -1242i-4 ...... [ i2=-1]
=14 - 1242
So, the given equation has complex roots.

These roots are given by
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. bt b7 —dac _ (342 +2i)]+/14-12V2i
2a

2(1)

_ (3V2+2)£14-12V2i

2
Let 1,114—12\@ =a+bi,wherea,be R
Squaring on both sides, we get
14 — 1242 i =a’ + i’b® + 2abi
14 — 1242 i =a’ = b + 2abi

Equating real and imaginary parts, we get
a’ ~b* =14 and 2ab = -122

az—b2=l4andh=_ﬁf
z
o — [—ﬁﬁ] =14
a N
7

f-?=m

a' - 72 =142’

a'~ 142’ -72=0
(@’ - 18)(a°+4)=0
a’=180ra’=-4
Butae R

a’#-4

a’=18

a=132

(iii) X2 = (5—i) x + (18 +i) = 0
Solution:
Given equation is X2 — (5 —i)x + (18 +i) =0

Comparing with ax? + bx + ¢ = 0, we get

632

Whena=342 b= Y2 =2

na=32 5

Whena=—3ﬁ,b=_ﬁﬁ=2
-342

J14-1242i = + (3\5 -zi)

. (3424 2i) £ (342 - 2i)

2
= (32 +2i) + (3v2 -2i)
2
or x= V2 +21}; (332 - 2i)

x=3J2 orx=2i
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a=1,b=-(5-i),c=18+i
Discriminant = b? — 4ac
=[-(5-)F—-4x1x (18 +i)
=25-10i +i2 - 72 — 4i
=25-10i—-1-72—-4i...... [ i2=-1]
=-48 — 14i
So, the given equation has complex roots.

These roots are given by
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—bfb’—4ac

2a
_ -5-0)1%J-48-14i _ (5-i)+/48-14i
2(1) 2
Let +/—48—14i = a + bi, where a, beR
Squaring on both sides, we get
—48 — 14i = a’ + b%i’ + 2abi
—48 — 14i =a’ - b’ + 2abi

I:
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Equating real and imaginary parts, we get
a’ —b? =~ 48 and 2ab = — 14

a2 -b’=-48andb=

a
F]
a”—('—?J =-48
a

a'+48a°-49=0
(@ +49)a’ -1)=0
a’=—49ora’=1
But aeR
a’#—49
at=1
a=1=l

7

Whena=1,h=—T = =7

Whena=-1,b= _—-: =7

J-48-14i == €1 — 7i)
oo 5-DE(-Ti)
2
_5—i41-7i __ 5-i-14Ti
I———"—-—CII'I-'-—Z'—

x=3-4iorx=2+3i

(iv)(2+i)x*=(5-i)x+2(1-i)=0

Solution:

Given equationis (2 +i)x*—=(5—-i)x+2(1-i)=0
Comparing with ax? + bx + ¢ = 0, we get

a=2+i,b=-(5-i),c=2(1-i)

art-2-chapter-1-complex-numbers/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/

€IndCareer
Discriminant = b? — 4ac
=[G - -4x(2+i)x2(1-i)
=25-10i +i2-8(2 +i) (1-1)
=25-10i+i2-8(2—-2i +i—1i?)
=25-10i—-1-8(2—i+1)....[.i#=-1]
=25-10i—-1-16+8i—8
=-2i
So, the given equation has complex roots.

These roots are given by

_ -b:hsz—&lac'

X
2a
_ G-V _ (5-i) V-2
2(2+1) 2(2+i)

Let -2i-——V = a + bi, where a, b € R
Squaring on both sides, we get

-2i = a% + b?? + 2abi

-2i = a% — b? + 2abi

Equating real and imaginary parts, we get
a’—b?=0and 2ab =-2

a’—b’=0andb=-1a
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2 (—1)’ _ _ 5—i41-i _ S—i-l+i
a—-|—=| =0 X=———0r xX= ——
a 2(2+1) 2(2+1)
LI x =928 o x= 2
a 2(2 +i) 2(2+i)
a4z_ 1 =ﬂ2 x = 2(3-1) or x= =
(@ -1)a"+1)=0 2(2+i) 2+i
2
a’=1lora’=-1 L3 o 202-D)
Buta e R ' 2+i (2+1)(2-1)
2 .
az#-l L= B-DR-D o 22-0) -‘)
a’=1 (2+i)2-i) 4-i’
a==1 = 6-5i+i’ = _ 4-2i
Whena=1,b=-1 C AP -7
Whena=-1,b=1 x=5_5i x= 4-2i [..ilz_l]
J2i=+(1- . o
= M;‘l x=1-1 or x= 4.2
22+i) 5 3
Question 5.

Find the value of
(i) x*—x*>+x+46,ifx=2+3i
Solution:
=2+ 3i
X—2=3i
(x—2)?=9i?
X2 —4x+4=9(-1) ....[. ¢ =-1]

X2 —4x+13=0....(i)

art-2-chapter-1-complex-numbers/

elnauareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/

€IndCareer

x+3
xz—v4x+13) = x'+ x+46
x —4x* +13x
- 4+ -
3%~ 12x+ 46
35 ~12x+39

— -+ —_—

Dividend = Divisor x Quotient + Remainder
X=X+ X+46= (X2 —4x+13) (x +3)+ 7
=0(x+3)+7..... [from(i)]

=7

Alternate Method:

x=2+3i

a=2+3i,a =2-3i

aa = (2 + 3i)(2 - 3i)

=4 —6i+6i— 9

=4 -9(-1)

=4+9

=13

a+a =2+3i+2-3i=4

.. Standard form of quadratic equation,

x? — (Sum of roots) x + Product of roots = 0

x>—4x+13=0
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x+3
xz-4.r+l3) - x'+ x+46
x’ —4x* +13x
-+ -
Ix’ —12x+ 46
3x* —12x+39
- o+ -

Dividend = Divisor x Quotient + Remainder
SO x2HX+46= (X2 —4x+13).(x +3) + 7
=0(x+3)+7..... [From (i)]

=7

(i) 2x® — 11x? + 44x + 27, if x = 253-4i

Solution:
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25
I =
34
Lo 25(3+4i
(3-4i)(3+4i)
_ 25(3+4i)
9-16i°
_ 25(3+4i) [ 2=—1] 2x+1
9-16(-1) B ¥ -6x+25) 20 -11c +44x+27
= M 2x’ =12x* +50x
25 - o+ -
x=3+4i
=i x* - 6x + 27
(x = 3)* =161 x* —6x+ 25
X*—6x+9=16(-1) ..[vi=-1] -+ -
X —6x+25=0 ..(i) 2

Dividend = Divisor x Quotient + Remainder
2x3 — 11x2 + 44x + 27 = (X2 = 6x + 25)(2x + 1) + 2
=0.(2x+ 1) + 2 .....[From (i)]

=0+2

=2

(i) x* + x2 — x + 22, if x = 51-2i

Solution:
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_ 5(1+2i) S

x=1+2i
x=1=2
(x- 1Y =4i
X =2+ 1=4(-1) [ it=—1]
-2+ 1=—4
¥-2+5=0 (i)
x+3
.r’—z.t+5] £+ X - x+22
X - 2x +5x
- v -
3xt —6x+22
3x*—6x+15
-4 -

Dividend = Divisor x Quotient + Remainder
X+ X2 —x+22=(x2-2x+5)(x+3)+7
=0.x+3)+7..... [From (i)]

=0+7
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(iv) X* + 9X® + 35x% — x + 4, if X = -5 + \-4
Solution:
X = -5+ -4
x+5=1-4
X +5=4+-1
X+5=2i
(x + 5)? = 42
X2+ 10X + 25 = 4(-1) ....[" 2= -1]

x2+10x+29=0 .....(1)

x —-x+16
x +mx+29) 49 43587 —x+4
x*+10x° +29x°

-x'+ 6x'-x+4

-x' —10x* - 29x

+ + +
16x + 28x+4
16x* +160x + 464

—132x - 460

Dividend = Divisor x Quotient + Remainder
x*+9x® + 35x2 —x + 4 = (x2 + 10x + 29) (x> — x + 16) — 132x — 460
=0.(x*—x +16) — 132x — 460 ..... [From (i)]

=132 (-5 + 2i) — 460
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=660 — 264i — 460
=200 — 264i

(v) 2x* +5x3 + 7x2 — x + 41, if x = -2 — \3i

Solution:

x=-2-3i

x+2 =—\Ei

(x+27 =3¢

X +4x+4=3(-1) [ it=—1]
CLH4x+7=0 (i)

2x* —3x+5
X +4,x+?) 2x* +5x° + Ta? = x4+ 41
2x* +8x° +14x7

-3x' = Tx' - x+41
=3 —12x% - 21x
+ o+ 4+
5x° +20x + 41
5x” +20x+35

6

Dividend = Divisor x Quotient + Remainder
24+ 5x3+ T2 —x+41=(x2+4x+7) (2x*-3x+5)+ 6
=0(2x*—=3x+5)+6...... [From (i)]

=0+6
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Question 1.

Find the modulus and amplitude for each of the fFollowing complex numbers:
(1) 7-5i

Solution:

Letz=7-5i

a=7,b=-

ie.a>0,b<0

lzl=va? + b2 = /7 + (-5)2 = /49 + 25 = /T4

Here, (7, -5) lies in 4th quadrant.

amp (z) = - tan”’ -:3
= t&ll_l =5
7
=_tan™! KE)
.7
(i) V3 + V2 i
Solution:
Letz =3 +2i
a=v3,b=12,
ie.a>0,b>0
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| z|=va®+b? =1’(J§]1+(J5.)3 =f3+2=5
Here, (ﬁﬁ ) lies in 1 quadrant.

-

()

sl

(iii) -8 + 15i
Solution:
Letz=-8 + 15i

a=-8,b=15,i,e.a<0,b>0

| z|=va®+b? = /(-8 +15° = /64 + 225

=289 =17
Here, (-8, 15) lies in 2™ quadrant.
amp (z) =7 — tan”’ L
a
T
-8
=1 —tan' rE]
.8

(iv) -3(1 -1i)
Solution:

Letz =-3(1 —i) = -3 + 3i
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a=-3,b=3,i.,e.a<0,b>0

lzl=va2 + b2 = /(—3)2+ 32 =9+ 9=32

Here, (-3, 3) lies in 2nd quadrant.

amp(z) = n—ta,n_1|§|
=m—tan” 3
-3
= qn—tan '|-1| == —tan”' (1)
T
= = -
4
- 3n
4
(v) 4 — 4i
Solution:
Letz=-4 —-4i

a=-4,b=-4 ie.a<0,b<0

| z| =+a® +b* =J(—4) +(-4)® = J16+16

=\32=42
Here, (- 4, — 4) lies in 3™ quadrant.
amp (z) = 7t + tan”' b =1+ tan j|
—4
=n+tan" (1)
= —+- Ez S_ﬂ:
amp(z)=mn i
(vi) V3 —i
Solution:
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Letz=+3—i

a=V3,b=-1,iie.a>0,b<0
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2] =V + 6 = [(V3) +(-1) =JB3+1= A =2
Here, (43, 1) lies in 4" quadrant.

amp (z) = 2n — tan

ki
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(vii) 3

Solution:

Letz=3 +0i

a=3,b=0

z is a real number, it lies on the positive real axis.
lZl=vaZ + b2 = /32 + 0> = /9 + 0=3

and amp (z) =

(viii) 1+

Solution:

Letz=1+1i

a=1,b=1,ie.a=0,b=0

lzl=vaZ + B2 =12+ 12 =,/1+1=+2
Here, (1, 1) lies in 1st quadrant.

amp {z}:ta.u‘l(%) =tan (1) =T

(ix) 1+iv3

Solution:

letz=1+iJ3
a=1,b=+3,i.,e.a>0,b>0

2= Ve T = /1 + (v3)2 = VT3 =2

Here, (1, v3) lies in 1st quadrant.
amp (z) = tan™! (%] = tan"!(1/3) =

e
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(x) (1 +2D)% (1 -i)

Solution:

Letz=(1+2)2 (1-1)

=(1+4i+ 4% (1-1i)
=[1+4i+4(-1](1-i)...[ ¢ =-1]
=(-3+4i)(1-1)

=-3 + 3i + 4i — 4i?

=-3+7i—-4(-1)

=-3+7i+4

Sz=1+Ti
S.a=1,b=7,i.e.a>0,b>0
Azd=val + b = 12+ 7 = 1+ 49 =52
Here, (1, 7) lies in 1st quadrant.
~.amp(z) = tan~! (%) = tan 1(7)

Question 2.

Find real values of @ For which ( 4+3i sin 0

1-2isind

) is purely real.

Solution:
4+3isin® _ (4+3isinB)(1+2isinb)
1-2isin® (1-2 i sinB)(1+21isin®)
_ 4+8isinB+3isin6+6isin’0
1-4isin’0
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_ 4+11(isin®)—65in’6
1+ 4sin’@

[ 4—-6sin?0 11sin® ).
= + i
1+4sin*@ 14+4sin° 0
Since z is purely real, Im(z) =0
11sinB _
1+4sin’0
sin@=0
sin 6 = sin nn, wheren € Z
0 =nn, wheren € Z

O R e §

Question 3.

IF z=3 + 5i, then represent the z, z, -z, —z in Argand’s diagram.
Solution:

z=3+35i

Z=3-5i

-z=-3-5i

—z=-3 +5j

The above complex numbers will be represented by the points
A(3,5),B(3,-5), C(-3,-5), D (-3, 5) respectively as shown below:

art-2-chapter-1-complex-numbers/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/

€IndCareer

X
D{:S, 5) ls A::l 5)
14
T3
T2
QL Realwis
-5 4 -3 -2 -1 ___11 2 3 4 5
1-2
1-3
+-4
. + .
C(-3,-5) | B(3, -5)
Y' Imaginary axis
Question 4.
Express the following complex numbers in polar form and exponential form.
(i) -1 +V3i
Solution:
letz=-1++3
a=-1,b=+3
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lz|=r=va?+b? = [J(-1)+ ( ) =f1+3=
Here, (—1, v/3) lies in 2™ quadrant.

alb
a
=T tﬂﬂlvrj
-1
=n—tan”'(\3)
14 n
=E_m—=_
3 3
0=1200= 2%
3

The polar form of z=r (cos 8 + 1 sin B)
' =2 (cos 120° + i sin 120°%)

_ ( 2n . . 21t)
=2|cos—+isin—
3 3

In,

The exponential form of z =re®® = 2¢3

art-2-chapter-1-complex-numbers/

EIndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/

€IndCareer
(if) -i

Solution:

Letz=-1=0-i

a=0b=-

z lies on negative imaginary Y-axis.

lzl=r=+/a2 + b* = {/0? + (=1)2=1and

O=ampz=270"= %

The polar formof z=r (cos B + i sin 8)
=1 (cos 270° +isin 270°)

=1 (cos 3; +1isin 3—”}

The exponential form of z=re'? = e Fi

(iii) -1

Solution:

Letz=-1=-1+0.
a=-1,b=0

z lies on negative real X-axis.

lzl=r=+/aZ + b2 = 1#(—1)2 +0%=1and

O=ampz=180°=n

The polar formof z=r (cos B + i sin 8)
=1 (cos 180° + i sin 180°)
=1(cosn+isinn)

The exponential form of z = re'? = e™
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V) 1

Solution:

L AER
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=2n—tan"' (1)
=2n- =
4
= I
4

9=315°= .~
4

The polar form of z=r (cos 6 + i sin 6)

=;,15(ms 315° + i sin 315°)

[~

-l Tm.

The exponential form of z = re'® = EETI
.
v) iJ—rai
Solution:
Letz=1*2 ={1+2_1}{1+3,)
1-3i (1-3i)(1+3i)
_1+2i+3i+6i°
1-9i*
1+5i +6(-1) 2
e e —— _— l
1-9(-1) L ]
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_T3+5i
10
-1
=—4—i
2
-1, 1
a=—,b=-
2 2
2 2
|z|=r1=Va’+b*= (—1] +G}

=1 —tan
=n—tan" |-
=n—tan" (1)
T
=n.--. —
4
=3
4
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6=135° = 3%
4
The polar form of z = r (cos 6 + i sin 0)

=31_£_ (cos 135° + i sin 135°)

= ] {cus3—ﬂ+ising)
N 4 4

, o
The exponential form of z=re' = 7]55- 4

P Y |
(vi) 21’
Solution:
Letz = 1+7i
| (2-i)
I+ 1+7i

44+’ 4-4i-1
_ 1470 _ (1+47i)(3+4i)
3-4i (3-4i)(3+4i)
_ 3+4i+21i+28°
9-16i’
25i +3+28(-1)
9-16(-1)
_ 25i-25
25
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z=-1+i
a=-1,b=1
|z|=r=Ya'+b* = J(=)’+P =2
Here, (-1, 1) lies in 2™ quadrant

b

O=ampz=n-tan"

The polar form of z =r (cos 0 + 1.5in 8)
=42 (cos135°+ i sin 135°)

( It .. 31:)
=2 { cos—+isin— | -
4 4
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Question 5.
Express the Following numbers in the form x + iy:

(i) V3 (cos % + isin %]

Solution:
ﬁ[m%nm%} = \E{g +i [-})]
_3,3,
2 2

(ii) w,/ﬁ (cos —~ +1sin 7:1—”]
Solution:

ﬁ(ms%ﬂmn 3;]

[l Jomen 3]

=2 msﬁ—isinﬂ]

: 4 4
ol (4]
=1-i
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(iii) 7 (cos(— 2 ) + isin(—27))

Solution:

F [ 5::) .. ( 51:]

cos| = — |+isin| - —
6 6

=7 maj—“-isinj—ﬂ]
6 6

7 [ofe ) ou(e- 3]

=7 —msi-isin E:I
| 6 -6

(iv) e3°

Polar form of z =r(cos 0 + i sin @)

[ T .. 1:]
=1| cos — +1isin—
3 3
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I

B |
[ o]

—dr

Ve 3
Solution:

i

Polar form of z = r(cos @ + i sin 0)

e

4 4n
=cos — —1isin —
3 3

s (ne3]) s [x+5)
=cos |m+—|— 1sin|m+—
3 3
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(vi) [Iatex]e%i [/latex]

Solution:
. s,
z=re” = ¢t
5n
r=1,0=—
6

Polar form of z = r(cos 8 + 1 sin 0)

= (cos&+ i sins—ﬂ]
6 6

o) i3

ﬂ - - 1‘:
=—~cusg + 15In —

6
__ Bl
2 2
L
2 2

Question 6.
Find the modulus and argument of the complex number 1+§i

Solution:
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L+2i  1+3i
1-3i © 1+3i
1+ 3i+2i+ 6i°
1— 9
_L145i-6 o
1+9
—5 + 5i
10

S L=
1 N 1,
= —— + —i
2 2

1 1
This is of the form a + bi, where a = Y b = 3

s modulus = r
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_ 1 S SN _®Y ot
73 and sin I —511:1{1'r )—5111 =

=

.. 3T Ty T
. 3 [ scos S =cos(m— §) =—cos § =
=7 1

4
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1 3
Hence, modulus = — and argurement = or
V2 1
Question 7.
Convert the complex numberz = i1 in the polar form.
CDSE—‘ES]DS
Solution:
7= i=1
ms%ﬁsing
_ -l =2{i-1)
1 V3. 1+43i
2 2
2(%i-1)(1 Ji:) 2(i-V3i*-1+3 )
(1+J§n)(1 ) 1-3i
2[i-V3(-1)-1+4431] R
= [ it=—1]
1—3(—1] ~
2
=—[i+3-1+3i
2 )
3+1
31, (VB
2 2
J_ J_+l
2 2
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|z]=r=a+p® = J[ﬁ-l]:[ﬁﬂJz

_ J(v’i —1)*:(@1)1

- J3-Ed§+1+3+zJ§+1

4
= (8 =
=z NG
Here, (%,ﬁ;l]lies in 1*" quadrant.
(3+1
-1(b -1
amp (z) =0 = tan (—J =
a 3-1
2
=tan_l rxﬁﬂ
The polar form of z = r (cos + 1.sin 0)

=2 (cosB + i.sinB), where 0 = tan™’ {Jg + 1]

J3-1
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Question 8.

Forz =2 + 3i, verify the Following:
i)(2) ==z

Solution:

z=2+3i

(i) 22 = ||
Solution:

= (2 + 3i) (2 - 3i)
=4-9i°
=4-9(-1) ....[ it =-1]
=13

2
2= (V2 + 37)
=22+37

=4+9

=13

.= 2

~zZ = |2

(iii) (z + 2) is real
Solution:
(z+2)=(2+3i)+(2-3i)
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=2+3i+2-3i
=4, which is a real number.
S.z+ Zisreal

(iviz—z =6i
Solution:
z-z=(2+3i)-(2-30)
=2+3i-2+3i

= 6i

Question 9.
z1=1+1i,z; =2 - 3i, verify the following:
[I} Zl + Zg Zl + Zg
Solution:
z|—1+1 31—2 3i
z, =1-1i,2z, =2+3i
zZi+z=(1+i)+(2-3i)=3-2i
z,+2, =3 +2i
7z, +z, =(1—1)+(2+3i)
=3+2i

Z+z, =g tz
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)2, — Zo =2, — Z»

Solution:

-z; =(1+i)-(2-310)
=1+i=-2+3i
=-1+4i

z,-z, =-1-4i

z, — 2z, =(1—-i)—(2+3i)
=]1-1-2-3i
=—1-4i

zl""zz =E| "'Ez

(i) Zy - Zo = Z1 - Zo
Solution:

(z1.22) = (1 +i)(2 - 3i)
=2-3i+2i-3i

=2-i-3(-1) L it=—1)
=5-j

2,2z, =5+i

z, =(1-i)(2+3i)
=2+3i-2i-
=2+i-3(-1) - . [vi=-1]
=5+

L2y = z| z 2
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H||H|
(2%} =

o (3) -
Solution:
z, _ 1+i _ (1+i)(2+3i)
z, 2-3i (2-3i)2+3i)
_ 243i+2i+3i _ 2+5i+3(-1)
4-9i° 4-9(-1)
e iP==1]

- I_1+5i= __1+£1
13 13 13
Z| _Z1_35
z, 13 13
2 _ 1-i
z, 243i
_ (1—i)2-3i)
(24 3i)2—3i)
o 2-3i-2i+3f
4 —9j’
2-51+3(=1 2 '
= St T AR R |
i-9(-1) [ F=-1]
=S5 -1 5.
13 13 13

e
LR
e ———t
li
N||NI
Nl

Ex1.4
Question 1.
Find the value of

(I) (,018
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(i) w?”
(iil) W™
(iv) w®

Solution:

@ =1
i =) =01)°"=1
ii. mllz{m:!}?z{l}'?z 1
i, 0=y 0=1y"= L =
(1)

1

(1}35

iv. @ '=(a)F=(1)¥= —1

Question 2.

If w is the complex cube root of unity, show that
(i 2-w)2-w?)=7

Solution:

w is the complex cube root of unity.
w=1and1+w+w?=0

Also, 1+ w?=-w, 1+w =-w?and w + w? = -1
L.H.S. = (2 - w)2-w?

=4 -2w-2w + w?

=4 -2(w*+w)+1

=4-2(-1)+1

=4+2+1
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=7
=R.H.S.
(ii) (1 + w - w?)° =64
Solution:
w is the complex cube root of unity.
w=1and1+w+w?=0

Also, 1+ w?=-w,1+w=-w?and w + w? = -1

LHS.=(l1+w- mz}f'
=[(1+0) -

:'64{0]3 4
=64(1)°
=64 = R.H.S.

([i)(1+w)’-(1+w?)*=0
Solution:

w is the complex cube root of unity.
w=1and1+w+w?=0

Also, 1+ w?=-w,1+w=-w?and w + wW? =-
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LHS. = (1 + )’ - (1 + e’
= (") - (o)’
=_ m6+ i_‘|)3
== (@) +0
=—(1)’+1
=-1+1=0=R.H.S.

(iv)( 2+ w+w?)*-(1-3w+ w?)?=65
Solution:
w is the complex cube root of unity.
w=1and1+w+w?=0
Also, 1+ w?=-w,1+w=-w?and w + wW? =-
LHS. =2 +o0+ &) -( -3e+ o)’
=2+@+ o) - [-30+(1+)]
=2-1V-(-3w- o)
=1’ - (4o)’
=1+ 64’
=1+ 64(1)=65
=R.H.S.
(V) 3+ 3w +5w?)’ - (2 + 6w + 2w?)* =
Solution:
w is the complex cube root of unity.

wi=1and1+w+w?=0

Also, 1+ w?=-w,1+w=-w?and w + wW? =-
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LHS.=(3 +30+50)° - (2 + 60 + 20°)
= [3(1 + ©) + 56°1° - [2(1 + ©°) + 6w]’
= [3(- @) + 50°]° - [2(- ©) + 6]’
= (20"’ - (4o’
=640 — 64
= 64(0°)* - 64w’
=64(1) - 64(1)
=0=RH.S.

(vi) atbw+cw2c+aw+bw?2 = w?
Solution:

w is the complex cube root of unity.
w=1and1+w+w?=0

Also, 1+ w?=-w,1+w=-w?and w + wW? = -

2 2
_ o (¢ +am+bm )=m3= RHS.
¢ +am + bw’

(vii) (@ + b) + (aw + bw?) + (aw? + bw) =0
Solution:

w is the complex cube root of unity.
w=1and1+w+w?=0

Also, 1+ w?=-w,1+w=-w?and w + wW? = -
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L.H.S. = (a+b) + (aw + be’) + (an’ + bw)
=(a+ am+atﬂ2)+(b+bm+hm2}
=a(l +@+0’)+b(l + o+ o)
=a(0) + b(0)
=0= R.H.S.

(viii) (a — b)(a — bw)(a —bw?) = a*-b?
Solution:
w is the complex cube root of unity.
w=1and1+w+w?=0
Also, 1+ w?=-w,1+w=-w?and w + w? = -
L.H.S. = (a - b)(a - bo)(a - bw’)
= (a - b) (a’ - abe” — abo + b’w’)
= (a—b) [a® — ab(e’ + ©) + b*(1)]
=(a—b) [a’ —ab(-1) + b’]

=(a—b) (a’ + ab + b%)
—a’-b’= RHS.

(ix) (a + b)? + (aw + bw?)? + (aw?*+ bw)? = 6ab
Solution:

w is the complex cube root of unity.
w=1and1+w+w?=0

Also, 1+ w?=-w,1+w=-w?and w + W? = -
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LHS. = (a+b) + (am + be’) + (aw’ + bw)’
= (a+b)’ + o’(a+bw)’ + ©’(aw + b)*
= (a+b)’ + 0’[(a +ba)’ + (ac + b)’]
= a’ + b’ + 2ab + @’(a’ + 2abo +b’w’
+a’@’ + 2abw + bz)
=a’+ b’ + 2ab + a’0’ + 2abw’ + b’e"
+ a’w’ + 2abo’ + b’
=a’ + b’ + 2ab + a’w’ + 2ab(1) + b’()
+ a’(w) + 2ab(1) + b’’
—a’(l + @+ 0) +b¥(l + ® + ©) + 2ab
+ 2ab + 2ab
= a%(0) + b*(0) + 6ab
=6ab = R.H.S.
Question 3.
If w is the complex cube root of unity, find the value of
(lw+1w
Solution:
w is the complex cube root of unity.
w=1and1+w+w?=0
Also, 1+ w?=-w,1+w=-w?and w + w? = -1
wHlw=w2+1w=-ww=-1
(i) w? + W3 + w*
Solution:
w is the complex cube root of unity.

wi=1and1+w+w?=0

Also, 1+ w?=-w,1+w=-w?and W + wW? =-
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w?+ w?+ w!
= w1+ w + w?)
= w?(0)
=0
(i) (1 + w?)?
Solution:
w is the complex cube root of unity.
w=1and1+w+w?=0
Also, 1+ w?=-w, 1+w=-w?and w + w? = -1

(1+ w?)?

(ivi(1-w-w?)P+(1-w+w??

Solution:

w is the complex cube root of unity.
w=1and1+w+w?=0

Also, 1+ w?=-w, 1+w=-w?and w + w? = -1
(1-w-w?)P+(1-w+w?)
=[1—(w+w)P+[(1+w?)-wp

=1 -(NP+ (w-w)y

=23+ (-2w)?
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=8 -8w?
=8-8(1)
=0

(v) (1 + w)(1 + w?)(1 + w)(1 + w°)

Solution:

w is the complex cube root of unity.
w=1and1+w+w?=0

Also, 1+ w?=-w,1+w=-w?and w + wW? =-
(1+w)(1 + w?)(1 + w)(1 + w’)
=(1+w)(1+wW)(1+w)(1+w?) ....[ w=1 w=w
= (-w?)(-w)(-w?)(-w)

=w°

= (W2

= (1)

=1

Question 4.

If a and B are the complex cube roots of unity, show that
(i)a?+p2+aB =0

(ii)a*+B*+a'B'=0

Solution:

a and 3 are the complex cube roots of unity.
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o [235]250

) -(3) _i—cne

4 4
_ 143
4
af =1
_ —1+if3 -1-i3
Also, o + 7t
_ -1+iV3-1-iv3 _ 2
2 2
a+tp=-1
i. o+ pPtap
=a’ +20p + B’ + ap - 2ap
...[Adding and subtracting 2ap]
=(a’+20B +p) - ap
=(a+B)’ - ap
=(-1Y-1=1-1
=0
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i. of+ptalp
ot 4 B 420282 - 26282 4+ L
o +p +2a P -2aP ob
...[Adding and subtracting 20’f’]
= (02 + B — 203p% + 1
af

= (o + B’ 2087 ~ 2(eB)’ + —
ap

=[P -2F - 20+ ¢

=(1-2-2+1
=1y -1
=1-1
=0

Question 5.

Ifx=a+b,y=aa+Bbandz=af +ba, where a and 8 are complex cube roots of unity,
show that xyz = a* + b3,

Solution:
x=a+b,y=aa+pb,z=ap +ba
a and B are the complex cube roots of unity.

S a=-1+i3vV2 and B = -1-i3V2
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op= {-lﬁwﬁ][-l_iﬁ)

2 2

_ (1) -(iW3)’
4

_ 1-(=D@3) cei2o
= A
2 [0 =-1]
=143
4
af=1
Also, o+ B = ']';iﬁ+'l';‘5
_ -1+i3-1-iV3 _ 2
2 2
at+fpf=-1

xyz =(a + b)(aa + pb)(ap + ba)
= (a + b)(apa’ + o’ab + p’ab + apb?)
= (a+b)[1.(a%) + (& + pHab + 1.(b%)]
= (a + b){a’ + [(a + P)* — 2aplab + b’}
=(a+b) {a’ + [(-1)* = 2(1)]ab + b*}
=(a+b)[a’+ (1 - 2)ab + b’
=(a+b)a’—ab+b))=a’+b’
Question 6.
Find the equation in cartesian coordinates of the locus of z if
(i) [z| =10
Solution:
Letz=x+1iy

| = 10

[x +iy| =10
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(i) [z- 3| = 2
Solution:
Letz=x+1iy
lz-3]=2

[x +iy—3|=2

[(x—=3)+iy| =2

So(x=3)P2+y?=4

(iii) |z- 5 + 6i| =5
Solution:

Letz=x+1iy
|z-5+6i|=5

|x +iy—5+6i|=5
[(x=5)+i(y+6)=5
(x=5)2+(y+6)2——————————————— V=5
So (x =5 +(y +6)*=25
(iv) |z+ 8| =|z-4|
Solution:

Letz=x+1iy

|z + 8| =|z-4|
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Ix +iy + 8| =[x +iy — 4
0 +8) +iy | = [(x—4) + iyl
(x+8)2+y2——————————- V=(x—4)2+y2-—————————- v
(X + 8 +y?=(x—4)* +y?
X2+ 16X +64 +y>=x2—-8x + 16 +y?
16x + 64 = -8x + 16
24x +48=0
Sox+2=0
(V)|z—-2-2i|=|z+ 2+ 2i|
Solution:
Letz=x+1iy
|z—2-2i|=|z+2+2i|
X+iy—2-2i|=|x+iy+2+2i|
[(x=2) +ily = 2)| = |(x + 2) +i(y + 2)|
(x=2)2+(y-2)2-—————————————— V=(x+2)2+(y+2)2-—————————————— \/
(X=2*+(y—2)"= (x+2)*+ (y +2)
X—4x+4+y?—4y+4=x"+4x+4 +y* +4y + 4
-4x — 4y = 4x + 4y
8x+8y=0
x+y=0
y = -X

(vi) |z+3i]|z-6i|=1
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Solution:

Letz=x+1iy

z+3i -1
z-6i

| x+iy +3i |
| x +iy - 6i |

|x+(y+3}i]=
x+(y - 6)i]
e +(y+3) -
sz+[y—6}1
x2+[y+3:!2 1

.Jr2+(_1,»'—|‘.'r}1 -

1

X2+ (y +3)2 = %%+ (y - 6)

y>+6y+9=y2— 12y + 36

18y —27=0

2y—-3=0

Question 7.

Use De Moivre’s theorem and simplify the following:
(i) (cos20+isin20)7(cos40+isin40)3

Solution:
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(cos 26 + isin 26)’
(cos 48 + isin 41EI'}J
_ (cos®+i sin@)” "’
(cos 6 +i sin8)"
..[* cosn@+isinn0=(cos 0 +isin0)"]
= (cos 0 + i sin ©)"* (cos 0 + i sin 6) 2
= (cos O + i sin )¢~ 12

= (cos 0 + i sin 0)’
= cos 20 + isin 20

...[" (cos © +isin 0)" = (cos n O+ i sin n 0)]

Alternate Method:
(cos 26 + isin 26)’
(cos 4 + isin 46)’
_ cos7(20)+isin7(26)
N cos3(40) + i sin3(40)
...[" (cos B +isin 8)" = (cos n O + i sin n 0)]
cos 140 + i sin140
cos 120 + i sinl120
(cos 148 + i sin148) (cos 126 — i sin126)
(cos 126 + i sin120) (cos 120 — i sin120)
_ cos 146 cos 120 —i cos 140 sin 128+ sin148 cos 128 — * sin148sin120
cos’ 120 - i*sin® 126
— (cos 148 cos 120+ 5in140sin 120) +i(sin 148c0s126 - cos146sin 120)
cos” 126 +sin® 120

cos (146 12}9) +isin(146-120)

(1)

=cos 20 + i sin 26

(ii) cos506+isin56(cos30-isin30)2
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art-2-chapter-1-complex-numbers/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/

€IndCareer

cos 56 + isin 50
(cos36 — isin 30)’
cos 56 + isin 50
[ cos(~36) + isin (-36) |
...[ sin (—0) =—sin 0, cos (-0) = cos 8]

_ (cos®+isin E.l)5
(cos @ +isin )~

...[~- cosn @+ isinn@=(cos O + i sin 0)"]

_ (cos 6 +isinB)’
(cos @ +isin@) ™
= (cos 0 + i sin 0)° (cos 0 + i sin 0)°
=(cos O +isin0)° "¢
= (cos 0 + i sin 0)"
= cos 110 +isin 118

...[** (cos © +1sin 6)" = (cos n B + i sin n B)]

(iii) (cos7m13+isin71m13)4(cos4113-isin4113)6
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cos 56 + isin 50
(cos36 — isin 39)1
_ cos 56 + isin 50
[ cos(~36) +isin (~30)]
...[* sin (—0) = — sin 6, cos (—0) = cos 0]
_ (cos 8 + isin E.i)5
(cos @ +isin )~

...[~- cosn @+ isinn@=(cos O + i sin 0)"]

_ (cos 6 +isinB)’
(cos @ +isin@) ™
= (cos 0 + i sin 0)° (cos 0 + i sin 0)°
=(cos 0 +isin0)°*°
= (cos 0 + i sin 0)"
= cos 110 +isin 118

...[* (cos © +1isin 8)" = (cos n 8 + i sin n 8)]

Question 8.
Express the following in the form a + ib, a, b € R, using De Moivre’s theorem.
@i (-

Solution:
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Letz=1-1
a=1,b=-1,ie.a>0,b<0
|z|= Va’+b? =.JI“ +(-1) =2
Here, (1, —1) lies in 4™ quadrant.
amp (z) = 27 — tan ' ‘3

Z2=(1-i= |}E [ms TT+ isin 1;5]]5
=42 [cos [211‘ - %J + isin[Z'n: - E—J ]’
= a2 [m :I’Lisin ﬂs
-—4J_ [mg — —isin STﬂ]

=4J:7,[ms (m;] ~ isin (ﬂ.’+£]:|

_ =1 1.
-5 )
=4 + 4i

(i) (1 +i)°

Solution:
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Letz=1+1
a=1,b=1,ie.a=0,b>=0
lz|=Val+b* =P+ 1> =2

Here, (1, 1) lies in 1* quadrant.

~amp (2)= tan”’ (E]

[ [ ﬁﬂ:]
= B cos — + isin —
8] 4

[+ (cos 8 + i sin 8)" = (cos n O + i sin n 6)]
i [ In . 311:}

= 8| cos— + 1sin —

: 2 2

=8[0+i(-1)]
=—8i

(iii) (1 -3 i)*

Solution:
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Letz=1- .51
a=1,b=-3 ,ie.a>0,b<0

|z|=+a’+b’ =1||I:+(—J5 )

Here, (1, —/3) lies in 4 quadrant.

:

amp (z) =2n — tan™"

=2n—tan"(ﬁ]
5m

=2 _E =
T3

2*= (1-V31)
= [2 [cus 5?“ +isin5?nﬂ4-

4
= lﬁ[cusE+isin5—H]
3 3

o5l

4
=16 (ms L isinEJ
3 3
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=16 (ﬁus —_—— lsm—J

(msE+|smEI') ={(cosn O +isinn 0)]

ol o)
- 16(- m_mm_j
!

=16

=16 £]
2

(iv) (-2V3 - 2i)°

M]'—‘

831
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Letz= -2J3 -2i
a=-2"3,b=-2,ie.a<0,b<0
|z|= Jal +b =\[(-z~f§)*+(-z)‘ = [/12+4

= 4
Here, (- 24/3 , =2) lies in 3™ quadrant.

~1lb -1 -2
amp(z) =n +tan"'|=| =n + tan
p() |;| —
- ()
B
6 6

2 = (-243- m‘)fi

[ It .. Tn] ’
= | 4| cos — + 18in—
{ 6 6

= 1024 (cns 35m + isin 35“)
6 6

...[" (cos O +isin 8)" = (cosn 8 + i sin n §)]

- s i

= 1024 (msE - isinﬁ]
6 6

- 1024 {% - %IJ = 51243 - 512
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Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 2)

e Chapter 1- Complex Numbers

e Chapter 2- Sequences and Series

e Chapter 3- Permutations and Combination

e Chapter 4- Methods of Induction and Binomial Theorem

e Chapter 5- Sets and Relations

e Chapter 6- Functions

e Chapter 7- Limits

e Chapter 8- Continuity

e Chapter 9- Differentiation
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RANET0T AS®D), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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