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1. Solving the following quadratic equations by factorization method:

(i) x>+ 10ix-21=0

(i) x>+ (1-2i)x-2i=0

(iii) X2 — (23 + 3i) x + 6V3i = 0

(iv) 6x> - 17ix—-12=0

Solution:

(i) x>+ 10ix-21=0

Given: x> + 10ix—21=0
x?+10ix-21x1=0

We know, iP=-1=1=—?

By substituting 1 = —i? in the above equation, we get
X%+ 10ix —21(-i?) =0

X%+ 10ix + 21i?=0

X%+ 3ix + 7ix + 21i2=0
X(x+3i)+7i(x+31))=0

(x+3i)(x+7i)=0

X+3i=00rx+7i=0

x=-3ior-7i

=~ The roots of the given equation are —3i, —7i

(i) X2+ (1 - 2i)x-2i=0

Given: x?+ (1 -2i)x-2i=0

X2+ X—-2ix-2i=0
X(x+1)-2i(x+1)=0

(x+1)(x-2i)=0

Xx+1=0o0rx-2i=0

x=-1or?2i

=~ The roots of the given equation are —1, 2i

(iii) X2 — (2V3 + 3i) x + 6\3i=0
Given: x2 — (2V3 +3i) x + 6V3i=0
X2 — (2\3x + 3ix) + 6331 =0

X2 — 2V3x - 3ix + 6331 =0

X(X - 2V3) = 3i(x - 2v3) = 0
(x-2V3) (x—3i) =0
(x-2V3)=0o0r(x-3i)=0

X = 2v3 or x = 3i
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= The roots of the given equation are 2v3, 3i

(iv) 6x° — 17ix-12=0

Given: 6x% —17ix—-12=0

6x? - 17ix—12x1=0

We know, i*=-1=1=—?

By substituting 1 = —i2 in the above equation, we get
6x? — 17ix — 12(-i?) = 0

6x? —17ix + 12i2=0

6x% — 9ix — 8ix + 12i2=0

3X(2x —3i) —4i(2x-3i) =0

(2x—3i) (3x—-4i)=0
2x—3i=00r3x—-4i=0

2x = 3ior 3x = 4i

x = 3i/2 or x = 4i/3

=~ The roots of the given equation are 3i/2, 4i/3

2. Solve the following quadratic equations:
() x2—(BV2+2))x+67\2i=0

(i) x*=(G-i)x+(18+i)=0

(i) (2+)x2-(5G-i)x+2(1-i)=0
(iV) X*=(2+i)x-(1-7i)=0

(V) ix?—4x—-4i=0

(vi) x> +4ix-4=0

(vii) 2x2 + V15ix —i =0

(viii) X2 =x+ (1 +1i)=0

(iX) ix> —x+12i=0

(x) X2 = (3V2 = 2i)x - 2i=0

(xi) X2 — (V2 + i)x + 2i=0

(xii) 2x2 — (3 + 7i)x + (9i-3) =0
Solution:

() x2—(3V2+20) x +6\2i=0
Given: X2 — (3V2 +2i) x + 6\2i =0
X2 — (3V2x + 2ix) + 632i = 0

X2 —3V2x - 2ix + 632i = 0

X(X - 3V2) = 2i(x - 3¥2) = 0
(x-3V2) (x—2i) =0
(x-3V2)=0or(x-2i)=0

X =3V2orx=2i
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= The roots of the given equation are 3v2, 2i

(i) x>~ (5-i)x+(18+i)=0
Given: x> —(5-i)x+ (18 +1i)=0
We shall apply discriminant rule,
Where, x = (-b +V(b? — 4ac))/2a
Here,a=1, b = -(5-1), ¢ = (18+i)

So,
—(—-(5-1))+ J(—(E— )" — 4(1)(18 +1)

X= 2(1)

_(6-DxJ(6-1)2-4(18+1)

- 2

_ (5-D+V25-10i +i* - 72 — 4

- 2

(-1 V47141 + 12

2
We have i =—1

By substituting —1 = i? in the above equation, we get

(5—1i) +£/—47 —14i+ (-1)

2
(5—1i)+V—48 —14i
- 2
(5—1) £ /(—1)(48 + 14i)
- 2
(5 —1) +£./i2(48 + 14i)
- 2
(5—1)+iy48 + 14i
N 2
We can write 48 + 141 =49 — 1 + 14i

So,
48 + 14i = 49 + % + 14i [ i? = 1]

=72+ 2+ 2(7)(i)

= (7 +i)? [Since, (a + b)? = a? + b? + 2ab]
By using the result 48 + 14i = (7 + i) 2, we get
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(5= *i(7 +1)?
B 2

(5—1) £i(7+1)
- 2
(5—1)+i(7+1) (5-1)—i(7+1)
= 2 or 2
5—i+7i+i2 5—i—7i—1

= or
2 2
S5+6i+(—1) or 5-8i—(-1)
2 2
54+6i—1 E—8i+1
= or
2 2
4 + 6i 6 — 8i
= or
2 2

_2(2+31)  2(3-40)
-T2 T
Xx=2+3ior3—4i

=~ The roots of the given equation are 3 —4i, 2 + 3i

(i) 2+ i)x2 - (5-i)x+2(@-i)=0
Given: 2+ i)x*—(5-i)x+2(1-i)=0
We shall apply discriminant rule,
Where, x = (-b £V(b? — 4ac))/2a

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

So,
—(~(5—-1)+ J(—(5— D) —42+D(21-1)
x= 202 +1)
C(B-Dxy(B-D2-82+D)(1-1)
B 2(2+1)
(5-1)+25-10i+12 —8(2 - 2i+i—i?)
B 2(2+1)
We have i?=-1

By substituting —1 = i? in the above equation, we get
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(5—1) J_rJ25— 10i +(-1) —8(2 —i— (-1))

B 2(2+1)

(5—i)+ /24— 10i—8(3—1)
N 202+ 1)

(5—1) + 24— 10i — 24 + 81
- 22 +1)

(5—1) ++/-2i
T 2(2+1)

We can write 2i=-2i+1-1
—2i=-2i+1+i2[Since, 2=—1]
=1-2i+1i?

=12-2(1) (i) + 2
= (1 —i)? [By using the formula, (a — b)? = a2 — 2ab + b?]
By using the result —2i = (1 — i), we get

(5—1) £4(1—1)2
- 2(2+1)

(5—i)+(1—1)

T 2(2+1)

(5—i)+(1—-1) ‘(5—1)—(1—1)
T 22+ T 22+
5—i+1—i 5—i—1+i
22+1) T 202+1)

6 — 2i 4
“202+1) 202+ 0)

3—i 2
241" 2+
Let us multiply and divide by (2 - i), we get
3—i 2—i 2 2-—i
T2+ 21 2xi 250
3-D(2-1)  2(2-1)
“e+e-n 2 D2-1
6—-3i—2i+i2  4-2i
R R T
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_ 6—5i+(-1) = 4-2i
T 4—(-1) 0 4—(-1)
_5—5i 4-2i
“2+1 M asa
_5(1-1) 4-u2
-~ 5 %7s
x=(1-1)or4/5-2i/5
=~ The roots of the given equation are (1 — 1), 4/5 — 2i/5

(iV)x*—(2+i)x-(1-7i)=0
Given: x> - (2+i)x—-(1-7i)=0
We shall apply discriminant rule,
Where, x = (-b +V(b? — 4ac))/2a
Here,a =1, b = -(2+1), ¢ = -(1-71)

So,
(+D)+ J(—(2+ 0)* - 4(1)(—(1 - 71))
x= 2(1)

@+ J2+D2+4(1-70)

= 2

B (2+1)+£V4+4i+i2+4—28i

= 2

@2+t VB8 —24i +i2

2
We have i2=—1
By substituting —1 = i? in the above equation, we get
(2+1) +,/8—24i+ (1)
a 2
(2+1) £7—24i
- 2
We can write 7 — 24i = 16 — 9 — 24i
7-24i=16 +9(-1) — 24i
=16 + 9i% — 24i [ i? = 1]
=42 + (3i)? - 2(4) (3i)
= (4 -3i)? [+ (a—b)?=a% - b%+ 2ab]
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By using the result 7 — 24i = (4 — 3i)?, we get
_(2+1) £(4-30)2
*= 2
B (2+1i)+(4—-31)
B 2
C@+D+(4-3) (2+1) - (4-30)
- 2 o 2
_ 2+i+4-—3i 12+i—4+31
- 2 of 2
_6—2i  —2+4i
“T2 YT
2(3—1)  2(—1+20)
= or
2 2
Xx=3-ior-1+2i
=~ The roots of the given equation are (-1 + 2i), (3 —1)

(V) ix?—4x—-4i=0

Given: ix? —4x—-4i=0

ix? + 4x(-1) — 4i = 0 [We know, i% = —1]
So by substituting —1 = i in the above equation, we get
ix2+4xi2-4i=0

i(x?+4ix—-4)=0

X2+ 4ix—4=0

X%+ 4ix+4(-1)=0

X% + 4ix + 4i? = 0 [Since, i = 1]

X2+ 2iX + 2ix +4i2=0
X(X+2i)+2i(x+2i)=0
(x+2i)(x+2i)=0

(x+2i)2=0
X+2i=0
X = =21, -2i

=~ The roots of the given equation are —2i, —2i

(vi) x> +4ix—-4=0
Given: X2+ 4ix—-4=0
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X2 + 4ix + 4(-1) = 0 [We know, i? = —1]

So by substituting —1 = i in the above equation, we get
X2+ 4ix + 42 =0

X% + 2ix + 2ix + 4i*=0

X(X+2i)+2i(x+21)=0

(x+2)(x+2)=0

(x+2i)?=0
X+2i=0
X ==2i, -2i

=~ The roots of the given equation are —2i, —2i

(vii) 2x2 +V15ix —i=0

Given: 2x2 +V15ix—i=0

We shall apply discriminant rule,
Where, x = (-b +V(b? — 4ac))/2a
Here,a=2,b=15i,c=-i

So,

—(V151) + J(w"ﬁi)z — 4(2)(—i)
x= 2(2)

—/15i + /15i2 + 8i

4
We have iZ=—1

By substituting —1 = i? in the above equation, we get
—/15i + /15(—1) + 8i
4
—V/15i +/8i — 15
4
—V/15i + /(—1)(15 — 8i)
4
—\/15i + /i2(15 — 8i)
4
—/15i +iy/15 — 8i
4
We can write 15 -8i=16 -1 -8i
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15 8i = 16 + (1) — 8i
=16+ 2 - 8i [+ 2= 1]
=4+ (i)* - 2(4)(i)
= (4 —i)? [Since, (a — b)? = a® — b? + 2ab]
By using the result 15 — 8i = (4 — i)?, we get
—V15i+i,/(4 —1)2

X =

4

—/15i +i(4 —1)
N 2

—V15i+i(4—1) —V15i—i(4—1)
- y or -

—V15i+4i—i>  —15i—4i + i
= 4 ar 1
_ —vﬁi:ﬁ—{—l) or —'-.-'Ei—:-ﬂ{—l]

—/15i+4i+1 —/15i—4i—1
- y or -
_1+(4-15)i . —1—(4+15)i

i 4

~. The roots of the given equation are [1+ (4 - V15)i/4] , [-1 -(4 + V15)i/4]

(viii) x> = x+ (1 +i)=0

Given: x> —x+ (1+1i)=0

We shall apply discriminant rule,
Where, x = (-b £V(b? — 4ac))/2a
Here,a=1,b=-1,c=(1+)

So,

(=D (=02 -4 (1 +1)
*= 2(1)

1+ /T4t

2
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1++1—4—4i
N 2
1x+—3—4
2
1+ /(—1)(3+ 4i)
2
We have i2=—1
By substituting —1 = i2 in the above equation, we get
1+./i2(3+ 4i)
a 2
1+iy3+4i
2
We can write 3+ 4i =4 -1 + 4i
3+4i=4+i2+4i[i2=-1]
=22+i2+2(2) (i)
= (2 +i)? [Since, (a + b)? = a2 + b? + 2ab]
By using the result 3 + 4i = (2 + i)?, we get
1@+ D?

2
1+i(2 +1)
- 2
1+i(2+1) 1—1i(2+1)
-T2 T
1+ 2i+i? 1—2i—1i2
- 2 T
_ 1+21‘;{—1] or 1—212—{—1]
1+2i—1 1—-2i+1
-T2 YT
X = 2i/2 or (2 - 2i)/2
x=1ior2(1-1)/2
x=ior(1-1i)

=~ The roots of the given equation are (1-i), i

(iX) ix? —x+12i=0
Given: ix2—x+12i=0

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 11 Maths Chapter 14 —

m BYJ U'S Quadratic Equations

The Learning App

ix? + x(-1) + 12i = 0 [We know, i? = —1]

so by substituting —1 = i? in the above equation, we get
ix?+ xi?+12i=0

ixX+ix+12)=0

X2 +ix+12=0

x?+ix—-12(-1)=0

X% + ix — 12i? = 0 [Since, i? = -1]

x? - 3ix + 4ix —12i?=0
X(x—3i)+4i(x-31)=0
(x-3i)(x+4i)=0

Xx—3i=0o0orx+4i=0

x = 3i or —4i

=~ The roots of the given equation are -4i, 3i

(x) X2 — (3V2 = 2i)x - V2i = 0

Given: x2 — (3V2 — 2i)x - V2i = 0
We shall apply discriminant rule,
Where, x = (-b +V(b? — 4ac))/2a
Here,a=1,b=-(3V2 - 2i), c = -\2i

So,
~(~(3vz—21)) + J(—(aﬁ— 21))” - 4(1)(~v2i)
x= 2(1)
(3v2Z —21) + J(&E— 2i)" + 4VZi
N 2
(3v2 — 21) + /18 — 12v/2i + 4i2 + 44/2i
2
 (3v2—2i) + V18 — 8v2i + 412
2

We have 2 =—1
By substituting —1 = i? in the above equation, we get

(3v2 —2i) + Jlﬂ — 82i + 4(-1)
N 2
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(3y2 —2i) + V18 — 8\2i — 4
2
(3v2—2i) £ V14— 8V2i
- 2
We can write 14 - 8V2i=16—2 - 812i
14 - 8\2i= 16 + 2(-1) - 82i
=16+ 2i2 - 8/2i [Since, i2=-1]
=42 + (\20)2 — 2(4) (\2i)
= (4 - \/2i)? [By using the formula, (a — b)? = a2 — 2ab + b?]
By using the result 14 - 82i = (4 - V2i)2, we get

(3v2—2i) + [(4—v2i)’

X =
2
(3v2 —2i) + (4 —V2i)
a 2
32 -2  4—/2]
+
= 2 2
32 —2i L 4= V2
+ The roots of the given equation are 2 2

(xi) X2 — (V2 + i)x +V2i=0

Given: x2— (V2 + i)x +V2i=0

X2 — (V2x +ix) +V2i= 0

X2 —\2x-ix+V2i=0

X(X-V2) —i(x-V2)=0

(x-V2) (x-i)=0
(x-V2)=0or(x-i)=0

X=v2o0rx=i

= The roots of the given equation are i, \2

(xii) 2x2 - (3+ 7i)x + (9i-3)=0
Given: 2x2— (3+ 7i)x+ (9i-3) =0
We shall apply discriminant rule,
Where, x = (-b £V(b? — 4ac))/2a
Here,a=2,b=-3+7i),c=(9-3)
So,
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—(-3+7))+ J(—(3 +70)" — 4(2)(91 - 3)

K =

2(2)
_(3+7)+(3+71)2-8(9i—3)
4
(3+ 7i) £ V9 + 42i + 49i2 — 72i + 24
- 4
(3 + 7i) + /33 — 30i + 49i2

4
We have i =—1
By substituting —1 = i? in the above equation, we get
(3+7i) /33 — 30i +49(—1)
- 4
(3+7i) £ /33— 30i—49
4

(3+ 7i) £ v—16 — 30i
- 4
(3+ 7i) £ /(—1)(16 + 30i)
4
(3 + 7i) + ,/i2(16 + 30i)
- 4
(3+ 7i) £iy/16 + 301
4
We can write 16 + 30i = 25 -9 + 30i
16 + 30i = 25 + 9(-1) + 30i
=25+ 9i% + 30i [ i? = 1]
= 52 + (30)2 + 2(5)(3i)
= (5 + 3i)? [ (a + b)?> = a® + b? + 2ab]
By using the result 16 + 30i = (5 + 3i)?, we get
L BH7D+iY(E +30)?
4

B (3+71) £i(5+31)
B 4
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_(3+?D+m5+m)m(3+?0—m5+m)

4

3+ 7i + 5i + 3i°

4

3 +7i—5i—3i

4

3+ 12i + 3i°

4

3+ 2i—3i2

4
_ 3+12i+3(-1)

3+2i-3(-1)

4
3+12i—3

3+2i+3

4

12 6+2i

=—10r

4 4

=3ior(3+1)2

 The roots of the given equation are (3 +1i)/2, 31
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