RD Sharma Solutions for Class 11 Maths Chapter 14 —
Quadratic Equations

EXERCISE 14.2

Solving the following quadratic equations by factorization method:
() x>+ 10ix-21=0

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

(i) x> - (2V3 +3i) x + 633i=0

(iv) 6x>—17ix—12=0

Solution:

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

Given: x>+ 10ix -21=0

x2+10ix-21x1=0

We know, P =—-1 = 1=—?

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

x?+ 10ix + 2112 =0

x? + 3ix + 7ix + 2112 =0

x(x +31) + 7i(x +31) =0

x+31)(x+71)=0

x+3i=0o0rx+71=0

x =-310r—7i

=~ The roots of the given equation are —31, —71

(i) x>+ (1 -20)x - 2i=0

Given: x2+ (1 - 2i)x —2i=0
x2+x-2ix-2i=0
x(x+1)-2i1(x+1)=0

x+1)(x-21)=0

x+1=0o0rx—-2i=0

x=-1or2i

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

(i) x2— (2V3 +3i) x + 633i=0
Given: x2— (2V3 +3i) x + 6\3i=0
x2 — (2V3x + 3ix) + 6\3i =0

x2 —2\3x - 3ix + 6\3i=0

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

x =23 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, ?=—-1=1=—°

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

6x2—17ix + 12i2=0

6x% —9ix — 8ix + 12i> =0

3x(2x—31) —4i1(2x—31) =0

(2x—31) (3x—41)=0
2x—-3i=0o0r3x—-4i=0

2x =31 or3x =41

x =31/2 or x = 41/3

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

2. Solve the following quadratic equations:
(i) X2 = (3V2 +2i) x +6\2i=0

(i) x*-(5-)x+(18+i)=0

(i) @ +i)x* - (5-Dx+2 (1 -1)=0
(V) xX*-Q+iDx-1A-7i)=0

(V) ix’—4x—-4i=0

(vi) x> +4ix—4=0

(vii) 2x% + V15ix —i=0

(viii) xX2—x+ (1 +i)=0

(ix) ix>’ - x+12i=0

(x) x2— (3V2 - 2i)x-2i=0

(xi) x> — (V2 +i)x +2i=0

(xii) 2x>* - (3 + 7i)x+ (9i-3)=0
Solution:

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

X2 —3\2x - 2ix + 6V2i=0

X(x - 3V2) = 2i(x - 332) =0
(x-3V2) (x—20)=0
(x-3V2)=0o0r(x—2i)=0

x =3V2 or x = 2i
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= The roots of the given equation are 32, 2i

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

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

X= 2(1)

_(5-1Dx(6-1)2—-4(18+1)

B 2

B (5—1)+ 25— 10i +i2 — 72 — 4i

B 2

_ (5=1) £ V47 —14i + 7

2
We have i =—1
By substituting —1 = i? in the above equation, we get
(5—D+/-47—14i+ (-1

2
(5—1i)+—48 — 141
N 2
(5—1) £ /(—1)(48 + 14i)
- 2
(5 —1) +,/i2(48 + 14i)
- 2
(5—1i)+i/48 + 14i
N 2
We can write 48 + 141=49 -1 + 141
So,
A48+ 141 =49 +i2 + 14i [+ i =—1]
=72+ 4+ 2(7)()

= (7 +1)? [Since, (a + b)? = a> + b* + 2ab]
By using the result 48 + 14i = (7 +1) 2, we get
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(51D +i(7 +1)?
B 2

(65—1) +i(7+1)
- 2
5—D+i(7+i) (5—-1)—i(7+1)
= 2 or 2
5—i+7i+i? 5—-i—7i—i?

= or
2 2

S+6i+(—1) or 5—-8i—(-1)
2 2
5+6i—1 5-8i+1
-T2 YT
4 + 6i 6 — 8i
“T2 T2
2(2 + 3i) 2(3 — 4i)
Y, V.
x=2+3i0r3—4i
=~ The roots of the given equation are 3 — 41, 2 + 31

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

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

So,
—(~(5—-1)+ J[—(E -)) —a2+D(2(1-1)
x= 202 +1)
(5-1D+,(5-1)2—-802+D)(1-1)
B 202+ 1)
(5—-1)+ 25— 10i +i2—8(2 —2i+i—i2)
- 2(2+1)
We have 1> =—1

By substituting —1 = i* in the above equation, we get
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(5 —1) J_r\}25— 10i+(-1) —-8(2—i— (-1))

2(2+1)
(5—1)+24—10i—8(3—1)
N 22+ 1)
(5—1) + 24— 10i — 24 + 8i
- 2(2+1)
(5—1) ++/-2i
T 202+1)

We can write 2i=-2i+1—1
—2i=-2i+ 1+ i’ [Since, i?=—1]
=1-2i+1i?
= 12-2(1) (i) + i2
= (1 — i)* [By using the formula, (a — b)? = a2 — 2ab + b?]
By using the result —2i = (1 — i), we get
(5—1) (1 —1)2
o 202 +1)
(5=1)+ L1 —1i)
221D
(5—i)+(1—-1) (5—-i)—(1—-1)
T 22+) 0 202+))
5—-i+1-1 15—1—1+i
22+ 202+
6 — 2i 4
“202+1) 202+
3—i 2
“2+1 M 2+
Let us multiply and divide by (2 - 1), we get
3—1 2-—i 2 2—1i
T2+ 21 2w 2
(3—1i)(2—1) 1 2(2—1)
“ee-0 Y 2o
6—3i—2i+i° 4 —2i
T oz Mg
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_ 6-5i+(-1) _ 4-2i
TRy
5—5i 4-—2i
4+1 0 2+1
5(1—1) 4-2i
75 YT
x=(1—-1)or4/5-2i/5
=~ The roots of the given equation are (1 — 1), 4/5 — 21/5

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

So,
—(—(2+1)+ J(—(2+ i))2 - 4(1)(—(1-71)
X3 2(1)
L QrDEVQFDZEA(I-T7)

2
2+ EV4e+4i+i2+ 4 —28i

2
(2+1) /8= 24i +1i2
a 2
We have i2 =1
By substituting —1 = i? in the above equation, we get
(2+1) £8—24i+(-1)
a 2
(2+1) £ V7 — 24i
- 2
We can write 7 —241=16 -9 — 241
7—-24i=16 +9(-1) —24i
=16+ 9i* - 24i [+ i =—1]
=42+ (31)* - 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—31)2
*= 2
(2+1) + (4—3i)
N 2
(2+1) + (4—3i) (2+1) — (4—3i)
- 2 or 2
2+i+4-—3i 2+i—4+3i
- 2 or 2
6 —2i —2+ 4

= or
2 2
2(3—1) 2(—1 + 2i)
= or
2 2
x=3—-1or-1+2i
=~ The roots of the given equation are (-1 + 21), (3 — 1)

V) ix>—4x—-4i=0

Given: ix* —4x—4i=0

ix? +4x(-1) - 41 =0 [We know, i* = 1]

So by substituting —1 = i in the above equation, we get
x>+ 4xi? —41=0

i(x?2+4ix-4)=0

x?+4ix—4=0

x?+4ix +4(-1)=0

x% + 4ix + 4i*> = 0 [Since, i> = 1]
x?+2ix +2ix + 4i2=0

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

x+2i)(x+20)=0

(x+2i)*=0

Xx+21=0

X =21, -21

=~ The roots of the given equation are —21, —2i

(vi) x2+4ix-4=0
Given: x* +4ix—-4=0
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x% +4ix +4(-1) = 0 [We know, i* =—1]

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

x?+2ix +2ix +4i* =0

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

(x+2i)(x+20)=0

(x+2i)*=0

x+21=0

X =21, -21

=~ The roots of the given equation are —21, —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=V15i, ¢ =-i

So,
—(/151) + J (\!Ei)z — 4(2)(—1)
*3 2(2)
_ —V15i +V/15i% + 8i

4
We have i2=—1
By substituting —1 = i? in the above equation, we get
—\/15i + /15(—1) + 8i
- 4
—V/15i + v/8i — 15
- 4
—V15i +/(—1)(15 —8i)
4
—V/15i + ,/i2(15 — 8i)
4
—/15i +iy/15 — 8i

4
We can write 15 -81=16-1—-81
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15-8i=16+(-1)-8i
=16+i2-8i[~i’=-1]
=42+ (i)’ - 2(4)()
= (4 —1)? [Since, (a — b)? = a> — b? + 2ab]
By using the result 15 — 8i = (4 —1)?, we get
. —/15i +i,/(4 —1)2
4

_ —V15i+i(4 1)

4
—15i +i(4 —i) —/15i—i(4 —1)
= ar
4 4
—/15i + 4i —i2  —/15i — 4i + i2
= or
4 4

—/15i+4i—(—1) —15i—4i+(-1)
= — or

4 4
—y1hi+4i+ 1 —y15i—4i—1
= or

4 4
1+(4-y18)i —1—(4+15)i
= or
4 4

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

(viii) x> —x+ (1 +1)=0
Given: x> —x+ (1 +i)=0
We shall apply discriminant rule,
Where, x = (-b £V(b? — 4ac))/2a
Here,a=1,b=-1,c=(1+)
So,

—(=D (=12 - 4(1)(1+1)
T 2(D)

1+ /1-4(1+1)

2
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1++1—-4—4i

2
13-4
N 2
1+,/(-1)(3+ 4D
N 2
We have i2=—1
By substituting —1 = i? in the above equation, we get
1+ ./i2(3+ 40)
N 2
1+iV3 +4i
-
Wecanwrite3+41=4-1+41
3+4i=4+i*+4i[vi?=-1]
=22+i2+2(2) (i)
= (2 +1)? [Since, (a + b)’> = a> + b* + 2ab]
By using the result 3 +4i= (2 +i)?, we get
. 1+i,f2+1)?2

2
14+i(2 +1)
- 2
1+i(2+1) 1-i(2+1)
I
1+2i+12 1-2i—12
- 2 YT
_ 1+21‘;{—1] or 1—212—{—1]
142i—1 1-2i+1
-T2 YT

x=21/2 or (2 -21)/2

x =1or 2(1-1)/2

x=1or (l-1)

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

(ix) ix?—x +12i=0
Given: ix2—x+12i=0
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ix? + x(~1) + 12i = 0 [We know, i* = —1]

so by substituting —1 = i* in the above equation, we get
ix>+xi?+121=0

i(x*+ix+12)=0

x2+ix+12=0

x*+ix—12(-1)=0

x? 4+ 1ix — 12i*> = 0 [Since, i =—1]

x? - 3ix +4ix — 12i2=0

x(x —31) +4i1(x—31)=0
x-31)(x+41)=0

x—31=0o0orx+41=0

x =31 or 4i

=~ The roots of the given equation are -41, 3i

(x) x2— (32 =2i)x-\2i =0
Given: x> — (3V2 = 2i)x - \2i=0
We shall apply discriminant rule,
Where, x = (-b £V(b? — 4ac))/2a
Here, a =1, b=-(3\2—2i), c = -\2i

So,

—(~(3v2—21)) + J(—(w’i —21)) = 4(1)(—v2i)
0 2(1)

(3vZ —2i) + J(Bwﬁ— 21)° + 42

N 2
(3V2 — 2i) + /18 — 12y2i + 4i2 + 4/2i
2
(3V2Z — 2i) + V18 — 82 + 4i2
2

We have i2=-1
By substituting —1 = i? in the above equation, we get

(3v2 —2i) + Jlﬂ — 8V2i+4(-1)
a 2
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(3v2 —2i) + V18 — 8v2i — 4
2
(3v2 —2i) £ V14 — 8V2i
2
We can write 14 - 832i= 16 — 2 - 8V2i
14 - 8\2i=16 + 2(-1) - 82i
=16 + 2i2 - 8\2i [Since, i =-1]
=42+ (\2i)2 — 2(4) (v2i)
= (4 - 2i)? [By using the formula, (a — b)? = a2 — 2ab + b?]
By using the result 14 - 82i = (4 - V2i)2, we get

(3vz—2i) + [(4—v2i)’
2
(3v2 —2i) + (4 —V2i)

X =

2
3V2 -2 42
T3 T

3~J§—2ji4—ﬂ

« The roots of the given equation are 2 2

(xi) x2— (V2 +)x +V2i=0

Given: x2— (2 +)x +V2i=0

x2— (V2x +ix) +¥2i =0

x2—\2x-ix +V2i=0

X(x - V2) —i(x -V2) =0

(x-V2) (x-1)=0
(x-V2)=0or(x-1)=0

x=VN2orx=i

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

(xii) 2x> - (3 + 7i)x +(91-3)=0
Given: 2x> — (3 + 7i)x +(91-3) =0
We shall apply discriminant rule,
Where, x = (-b £V(b? — 4ac))/2a
Here,a=2,b=-(3+7i),c=(%i-3)
So,
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—(-(3+7)+ J(—[3+ 71))” — 4(2)(9i - 3)

wT 2(2)
_(3+70)+/(3+71)2-8(9—3)
4
(3+ 7i) + V9 + 42i + 49i2 — 72i + 24
- 4
(3 + 7i) +£ /33 — 30i + 49i2
4

We have i2=-1
By substituting —1 = i2 in the above equation, we get
(3+7i) + /33 —30i+49(-1)
- 4
(3+ 7i) £ V33— 30i — 49
4

(3+7i) ++—16 — 30i

4
(3+ 71) £ /(—=1)(16 + 301)
B 4
(3+7i) £ /i2(16 + 30i)
- 4
(3+ 7i) +iy/16 + 301
- 4
We can write 16 +301=25 -9 + 301
16 +30i =25 + 9(-1) + 30i
=25+ 9i*+30i [+ i* =—1]
=52+ (3i)2 + 2(5)(3i)
=(5+3i)* [+ (a+ b)*> = a’ + b* + 2ab]
By using the result 16 + 30i = (5 + 3i)?, we get
. (3+71) +1i,/(5 +3i)2
4

B (3+ 7i) £ i(5+ 3i)
B 4
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(3+70) +1(5+30) _ (3+70) —i(5+ 30)
= 4 o 4
3+7i+5i+32  3+7i—5i— 30

ar
4 4

3+12i+3i2 3+ 2i—3i?
= ar
4 4

_ 3+121‘Ia{—1] or 3+zi—f{—1]
3+121—3 3+2i+3

-1 T
12 6+2i

= Tl ar 4

31 6+2'
= 3ior —+—i
4" 4

3 3+1'
x=3ior=-+ =i
2 2
=3lor(3+1i)2

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