RD Sharma Solutions for Class 11 Maths Chapter 14 Quadratic
Equations

Solve the following quadratic equations by factorization method only:
1.x2+1=0

Solution:

Given: x2+1=0

We know, 2=-1=1=—

By substituting 1 = —i2 in the above equation, we get

x2—i2=0

[By using the formula, a2— b? = (a + b) (a — b)]

x+i)(x=0=0
Xx+i=0orx—i=0
X=—iorx=i

-~ The roots of the given equation are i, -i
2.9x2+4=0

Solution:

Given: 9x2+4=0

Ix*+4x%x1=0

We know, 2==-1=1=—

By substituting 1 = —i2 in the above equation, we get
So,

92+ 4(-i2) =0

X —4i2=0

(3x)2—(2i)2=0

[By using the formula, a2— b? = (a + b) (a — b)]
(Bx+2i) (Bx—=2i)=0

3x+2i=00r3x—-2i=0

3x=-=2ior3x=2i

X =-2i/3 or x = 2i/3

~ The roots of the given equation are 2i/3, -2i/3
3.x2+2x+5=0

Solution:



Given: x2+2x+5=0

X2+2x+1+4=0

xX+2x) (1) +12+4=0

(x+1)2+4 =0][since, (a + b)2=az+ 2ab + b?]
(x+1p+4x1=0

We know, 2=-1=1=—p

By substituting 1 = —i2 in the above equation, we get
(x+1)2+4(-)=0

(x+1)2—4ir=0

(x+1)2—(2)2=0

[By using the formula, a2— b? = (a + b) (a — b)]
x+1+2)(x+1-2))=0

X+1+2i=0o0rx+1-2i=0
Xx==1-2iorx=-1+2i

-~ The roots of the given equation are -1+2i, -1-2i
4.4x2-12x +25=0

Solution:

Given: 4x2—12x+25=0

42 —-12x+9+16=0

(2x)2-2(2x)(3) + 32 +16=0

(2x —3)2+ 16 = 0 [Since, (a + b)2 = a2 + 2ab + b
(2x—-3)+16x1=0

We know, 2=-1=1=—

By substituting 1 = —i2 in the above equation, we get
(2x—-3)2+16(-i9) =0

(2x—3)2—-16ir=0

(2x—=3)2—(4i)2=0

[By using the formula, a2— b? = (a + b) (a — b)]
(2x—=3+4i)(2x—3-4i)=0

2x—3+4i=00r2x—-3-4i=0
2x=3—4ior2x =3 + 4i

x=3/2-2iorx=3/2+2i

-~ The roots of the given equation are 3/2 + 2i, 3/2 — 2i

5 x2+x+1=0



Solution:

Given: x2+x+1=0

X+ X+Ya+3%=0

X2+ 2(x) (1/2) + (1/2)> + 3% =0

(x +1/2)2+ 3% =0 [Since, (a + b)2=a? + 2ab + b?]
(x+1/22+3%x1=0

We know, 2==-1=1=—

By substituting 1 = —i2 in the above equation, we get
(X+%)2+3%(-1)2=0

(X+%)2+3%i2=0

(X + 15)? — (V3i/2)2 = 0

[By using the formula, az— b2 = (a + b) (a — b)]
(X + Y% +\3i/2) (x + Y2 —\3i/2) = 0

(x + ¥ +\3i/2) =0 or (x + %2 —3i/2) = 0

X = -1/2 = \3i/2 or x = -1/2 + \3i/2

= The roots of the given equation are -1/2 + V3i/2, -1/2 — \/3i/2
6.4x2+1=0

Solution:

Given: 4x2+1=0

We know, 2==-1=1=—2

By substituting 1 = —i2 in the above equation, we get

A —ir=0

(2x)2—i2=0

[By using the formula, a2— b? = (a + b) (a — b)]
2x+i)(2x-1)=0

2x+i=00r2x—-i=0

2x=—ior2x =i

X=-il2orx=i/2

~ The roots of the given equation are i/2, -i/2
7.x2=4x+7=0

Solution:

Given: x2—4x+7=0

X2—4x+4+3=0

x*=2(xX) (2)+22+3=0



(x—=2)2+ 3 =0[Since, (a—b)>=az-2ab + b7
x=2+3x1=0

We know, 2=-1=1=-

By substituting 1 = —i2 in the above equation, we get
(x=22+3(-9)=0

(x=22-3ir,=0

(x—2)—(\N3i=0

[By using the formula, a2 — b? = (a + b) (a — b)]
(x—2+3i) (x—2-3))=0

(x—2++3i)=0or(x—2-3i)=0
x=2-3iorx=2+3i

x=2+3i

= The roots of the given equation are 2 + V3i
8.x2+2x+2=0

Solution:

Given: x2+2x+2=0

X2+2x+1+1=0

x2+2x)(1)+12+1=0
(x+1)2+1=0[-(a+b)2=az+2ab+b?
We know, 2==-1=1=—

By substituting 1 = —i2 in the above equation, we get
(x+1p+(-*)=0

(x+1)2-i2=0

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

[By using the formula, az— b2 = (a + b) (a — b)]
x+1+i)(x+1-i)=0

X+1+i=0o0orx+1-i=0
X==1l—-jorx=-1+i

X=-1#i

~ The roots of the given equation are -1 + i
9.5x2-6x+2=0

Solution:

Given: 5x2—6x+2=0

We shall apply discriminant rule,



Where, x = (-b £V(b> — 4ac))/2a
Here,a=5b=-6,c=2

So,

X = (-(-6) £V(-6? - 4 (5)(2)))/ 2(5)
= (6 % V(36-40))/10

= (6 £ V(-4))/10

= (6 £ V4(-1))/10

We have iz=-1

By substituting —1 = iz in the above equation, we get
X = (6 £ V4i2)/10

= (6 = 2i)/10

= 2(34i)/10

= (3i)/5

x=3/5+i/5

~ The roots of the given equation are 3/5 = i/5
10.21x2+9x +1=0

Solution:

Given: 21x*+9x+1=0

We shall apply discriminant rule,
Where, x = (-b £V(b? — 4ac))/2a
Here,a=21,b=9,c=1

So,

X = (-9 £V(92 — 4 (21)(1)))/ 2(21)
= (-9 £/(81-84))/42

= (-9 £(-3))/42

= (-9 £3(-1))/42

We have iz = -1

By substituting —1 = iz in the above equation, we get
X = (-9 £ /3i2)/42

= (-9 £ V(\3i)x/42

= (-9 £/3i)/42

= -9/42 3i/42

= -3/14 £ 3i/42



= The roots of the given equation are -3/14 * 3i/42
11.x2=x+1=0

Solution:

Given: x2—x+1=0

Xe—=X+Ya+3%=0

x2—2 (x) (1/2) + (/122 + 3% =0

(x—=1/2)> + % =0 [Since, (a + b)> =a*+ 2ab + b
x—1/22+3%x1=0

We know, 2==-1=>1=—

By substituting 1 = —i2 in the above equation, we get
X=2%)+%(-12=0

(X—=2%)2+%(-)2=0

(X — ¥2) — (N3i/2)2= 0

[By using the formula, az— b2 = (a + b) (a — b)]
(x — Y5 +3i/2) (x - % —3i/2) = 0

(x— Y% +3i/2) =0 or (x — %2 —3i/2) = 0

X = 1/2 —\3i/2 or x = 1/2 + \3i/2

= The roots of the given equation are 1/2 + V3i/2, 1/2 — \/3i/2
12.x2+x+1=0

Solution:

Given: x2+x+1=0

X+ X+Y+%=0

X2+ 2(x) (1/2) + (1/2)°+ % =0

(x + 1/2)> + % = 0 [Since, (a + b)2 = a2 + 2ab + b?]
(Xx+1/22+3%x1=0

We know, 2==-1=1=—

By substituting 1 = —i2 in the above equation, we get
(X+%)+3%(-12=0

(X+¥)2+%iE=0

(X + %) — (V3i/2)2= 0

[By using the formula, a>— b= (a + b) (a — b)]
(X + ¥ + V3i/2) (x + % —3i/2) = 0

(x+ % +3i/2) =0 or (x + %2 —3i/2) = 0
X =-1/2 —\3i/2 or x = -1/2 + 3i/2



- The roots of the given equation are -1/2 + V3i/2, -1/2 — V/3i/2
13.17x2=8x+1=0

Solution:

Given: 17x2—8x+1=0

We shall apply discriminant rule,

Where, x = (-b £V(b? — 4ac))/2a
Here,a=17,b=-8,c=1

So,

x = (-(-8) £V(-82 — 4 (17)(1)))/ 2(17)

= (8 % V(64-68))/34

= (8 £ \(-4))/34

= (8 £ V4(-1))/34

We have iz = -1

By substituting —1 = iz in the above equation, we get
X = (8 £(2i)2)/34

= (8 +2i)/34

= 2(4+i)/34

= (44i)/17

X =4/17 +i/17

~ The roots of the given equation are 4/17 +i/17

EXERCISE 14.2 PAGE NO: 14.13

1. Solving the following quadratic equations by factorization method:
(i) x2+ 10ix-=21=0

(ii)x2+(1=-2i)x=2i=0

(iii) x> — (2V3 + 3i) x + 6V3i = 0

(iv) 6x2—17ix —=12=0

Solution:

(i) x2+10ix—21=0

Given: x2+ 10ix—21=0

X2+ 10ix-21x1=0

We know, i2=-1 =1 =—2



By substituting 1 = —i2 in the above equation, we get
x2+ 10ix — 21(—-i®) =0

X2+ 10ix + 21i=0

X2+ 3ix + 7ix + 21i2=0
X(x+3i)+7i(x+3i)=0

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

Xx+3i=0o0rx+7i=0

X ==3i or —7i

-~ The roots of the given equation are —3i, —7i
(iiyx2+(1-2)x-2i=0

Given: x2+ (1 -2i))x—-2i=0

X2+ Xx—2ix=-2i=0

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

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

X+1=0o0rx—-2i=0

x=-1or2i

~ The roots of the given equation are —1, 2i
(iii) x2 — (2N3 + 3i) x + 6V3i = 0

Given: x2 — (2V3 + 3i) x + 6V3i = 0

X2 — (2V3x + 3ix) + 633i= 0

x2 — 2\3x — 3ix + 6v3i = 0

X(x = 2¥3) = 3i(x —2V3) =0

(x—2V3) (x—3i)=0
(x—2V3)=0or(x—3i)=0

x =2V3 or x = 3i

= The roots of the given equation are 23, 3i
(iv) 6x2—17ix—12=0

Given: 6x2—17ix—-12=0
6x2—17ix—12%x1=0

We know, i2=-1 =1 =—2

By substituting 1 = —i2 in the above equation, we get
6x2 — 17ix — 12(-)) = 0

6x2—17ix + 12i2=0



6x2 — 9ix — 8ix + 12i7=0

3x(2x — 3i) — 4i(2x—3i) =0
(2x=3i) (3x—4i)=0
2x—-3i=00r3x—-4i=0

2x = 3i or 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:
(i) x2— (3V2 + 2i) x + 6V2i = 0
(iiyx2=(B5-i)x+(18+i)=0

(i) 2+ix2=(5-i)x+2(1-i)=0
(iv)yxe=(2+ix-(1-7i)=0
(V)ix2=4x—-4i=0
(viyx2+4ix-4=0

(vii) 2x2 + V15ix =i = 0
(viii)x2=x+ (1 +i)=0
(ix)ix2=x+12i=0

(X) X2 = (3V2 - 2i)x = \2i=0
(xi)x2= (V2 +i)x +\2i=0

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

(i) x2 — (3\2 + 2i) x + 6\2i = 0
Given: x2 — (32 + 2i) x + 632i = 0
X2 — (3V2x + 2ix) + 632i = 0

X2 — 3V2x — 2ix + 6V2i = 0

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

x =3V2 or x = 2i

= The roots of the given equation are 32, 2i
(iiyx>—(BG-i)x+(18+i)=0
Given: x2—(5-i)x+(18+i)=0

We shall apply discriminant rule,



Where, x = (-b £V(b? — 4ac))/2a
Here,a=1, b = -(5-i), c = (18+i)

So,
~(~(5- D) (-5~ D)’ - 4(1)(18 41

X= 2(1)

(5-D+/(5-1)2-4(18+1)

a 2

~ (5—1) £ V25— 101 +i2— 72 — 4i

B 2

(51 V47— 14 +i2

2
We have i2 =—1
By substituting —1 = i? in the above equation, we get

(5—1i) +—47 - 14i+ (-1)

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

So,

48 + 14i= 49 + iz + 14i [+ i = —1]

=72+ 2+ 2(7)()

= (7 +i)2[Since, (a + b)2= a2z + b2 + 2ab]

By using the result 48 + 14i = (7 +i)2, we get



(5= *iy(7 +1)?
B 2

(5—1)+i(7+1)

- 2

(5—D)+i(7+1) (5-1)—i(7+1)
= 2 or 2
5—it7i+i2 5—i—7i—{

= 2 or 2
5+ai;{—1] or 5—91‘2—{—1]
5+6i—1 5-8i+1
-T2 YT
4+6i 6-8i

“T T
2(2+31)  2(3— 4i)

2 T

Xx=2+3ior3-4i

~ The roots of the given equation are 3 — 4i, 2 + 3i
(i)@+ipe—(5B-ix+2(1-i)=0

Given: (2 +ipe—(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-i), ¢ = 2(1-i)

So,
—(~(5—1)+ J(—(5— D) —22+1(21-1)
x= 2(2+1)
(5-1D+(-D2—-802+)(1-1)
B 22+ 1)
(5—1)+. 25— 10i +i2—8(2—2i+1—12)
- 2(2+1)

We have iz = -1



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

(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+

We can write 2i=-2i+1—1
—2i=-2i+ 1+ i [Since, i?=—1]
=1-2i+i?
= 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
N 2(2+1)
(5—1) £ (1-1i)
T 2(2+1)
G-D+1-1) (G-D-00-1
T 22+ 0T 202+))
5—i+1-—i 15—1— 1+
22+1) O 202+
6— 2i 4
22+ 224 D)




3 —i 2

“2+1 2+

Let us multiply and divide by (2 - i), we get
3—1 2—i 2 2—i

T2+ 21 271725
B3-D2-1)  2(2-1)

" - 2 Diz-)
6—3i— 2i+1i° 4 —2i

- 22 _ j2 of 57 12

_ 6-5i+(-1) __ 4-2i
T aen T
5—5i  4-2i
4+1 0 2+1

5(1—1)  4-2i
~7 5 T

x=(1-1i)or4/5-2i/5

~ The roots of the given equation are (1 —i), 4/5 — 2i/5
(iv)yx*—(2+ix-(1-7)=0

Given: x2— (2+i)x—(1-7i)=0

We shall apply discriminant rule,

Where, x = (-b £V(b? — 4ac))/2a

Here,a=1, b = -(2+i), c = -(1-7i)

So,



—(~(2+1) =+ J(—(z +1)° - 24(-(1-71)
2(1)
R+D+y2+D2+4(1-70)
N 2
(2+1)+V4+4i+i2+ 4 — 28i
N 2
(2+i)+V8—24i+i2
N 2
We have i2=—1
By substituting —1 = i? in the above equation, we get
(2+1) +,/8— 241+ (—1)
N 2
(2+1) £V7—24i
B 2
We can write 7—24i=16 -9 — 241
7—24i=16+9(—1)—24i
=16 + 9i2 — 24i [+ i2 =—1]
=42 + (302 — 2(4) (3i)
=(4-3i)¢ [~ (a—b)=al—Db?+2ab]
By using the result 7 — 24i = (4 — 3i)%, we get
(2+1) +/(4—30)2
*= 2
We can write 7 — 24i = 16 — 9 — 24i
7 — 24i =16 + 9(-1) — 24i
=16 + 92 — 24i [+ iz = —1]
= 42 + (3i)2 — 2(4) (3i)
= (4 -3i)2[~ (a—b)2=a>— b2+ 2ab]

X =

By using the result 7 — 24i = (4 — 3i)?, we get



o (2+1) +./(4 - 31)2

2
(2+1) + (4—30)

- 2

(2+0)+(4-31) (2+1)— (4—3i0)
= 2 or 2
24+i+4—31 24i—44+3i
- 2 or 2
621 —2+4i

=T T

23—1) 2(—1+20)
-T2 YT

x=3—ior-1+2i

~ The roots of the given equation are (-1 + 2i), (3 —1)
(V)ixt—4x—-4i=0

Given: ix2—4x—-4i=0

ix2 + 4x(-1) — 4i = 0 [We know, iz = —1]

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

ix2+4ix—4)=0

xX2+4ix—4=0

X2+ 4ix+4(-1)=0

X2 + 4ix + 4i2 = 0 [Since, i2 = —1]

X2+ 2ix +2ix+4ir=0

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

x+2)(x+2)=0

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

~ The roots of the given equation are —2i, —2i
(Vi) x2+4ix—4=0
Given: x2+4ix—4=0

X2 + 4ix + 4(=1) = 0 [We know, iz = 1]



So by substituting —1 = iz in the above equation, we get
X2+ 4ix+4i2=0

X2+ 2iXx + 2ix +4i2=0

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

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

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

-~ The roots of the given equation are —2i, —2i
(vii) 2x2 + V15ix —i= 0

Given: 2x + V15ix —i= 0

We shall apply discriminant rule,

Where, x = (-b £V(b? — 4ac))/2a

Here, a =2, b =V15i,c = -i

So,

~(VI5) + (VTS - 4@)(-D)
x 2(2)

—/15i + /15i2 + 8i

4
We have i2 =1
By substituting —1 = i? in the above equation, we get
—V/15i+ /15(—1) + 8i
- 4
—V15i + v8i — 15
- 4
—V15i +/(—1)(15 — 8i)
4
—V/15i + ,/i2(15 — 8i)
4
—/15i +iV/15 — 8i
4
We can write 15—-8i=16 -1 —8i
15— 8i =16 + (-1) — 8i




=16 +i7—8i[-ir=-1]

=42 + iy - 2(4)()

= (4 —i)2[Since, (a—b)2=az— b2 + 2ab]

By using the result 15 — 8i = (4 —i)?, we get
—\15i + i/ (4 — )2

x= 4
—/15i +i(4 —1)
- 4
—/15i+i(4—i) —V15i—i(4—1)
= 2 or 4
—V1Bi+4i—i2  —/15i —4i + i’
= 1 ar 4
_ —\.-Ei+:i—{—1] or —'-,-'EJ'—:JI"'{_H
—V15i+4i+1 —/15i—4i—1
= 4 or 4
_1+(4-15)i op ~17 (4 + V15)i
4 4
1 [4—15\ 1 [(4+15)\.
X=E+ (T)IDI‘—E— (T)l

= The roots of the given equation are [1+ (4 — V15)i/4] , [-1 -(4 + \15)i/4]
(viii) 2 =x+ (1 +i)=0

Given: x2—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 (-2 -4(D)(1+1)
T 2(1)
1+y1—4(1+1)
2
1+vV1—4—4i
1iJ%T?TE
- 2
1++—3—4i
- 2
1+ /(-1)(GE+4D)

2
We have iZ=—1

By substituting —1 = i? in the above equation, we get
1+./i2(3+ 40)
N 2
1+iV3+4i
2

We canwrite 3+4i=4-1+ 4i

3+4i=4+i2+4i[ir=-1]

=22+ 2+ 2(2) (i)

= (2 +i)2[Since, (a + b)2 = a2 + b? + 2ab]
By using the result 3 + 4i = (2 +i)?, we get



141/(2+1)2

X
2
1+i(2 +1i)
- 2
1+i(2+1) 1-i(2+1)
= or
2 2
1+2i+i* 1-2i—i?
= or
2 2
_ 1+2i+(-1) 5 1-2i—-(-1)
2 2
14+21—-1 1-21+1
= or
2 2
X = 2i/2 or (2 — 2i)/2
X =ior2(1-i)/2
Xx=ior(@-1i)

~ The roots of the given equation are (1-i), i
(ix)ixt=x+12i=0

Given: ix2—x+12i=0

ix2 + x(=1) + 12i = 0 [We know, iz = 1]

so by substituting —1 = iz in the above equation, we get
X2+ xi2+12i=0

ix+ix+12)=0

X2+ix+12=0

X2+ix—12(-1)=0

X2 +ix —12i2 =0 [Since, i =-1]

x2—3ix +4ix —12i2=0

X(x=3i) +4i(x-3i)=0

(x=3i)(x+4i)=0

x—3i=0o0orx+4i=0

x = 3i or —4i

-~ The roots of the given equation are -4i, 3i
(x) X2 — (3V2 = 2i)x —\2i = 0

Given: x2 — (3¥2 = 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,
2
—(~(3vz-2i) + J(—(S»ﬁ— 21)) " — 4(1)(—V21)
x= 2(1)
(3v2 —2i) + J(BJE— 21)” + 4VZi
- 2
(3v2 — 21) + /18 — 12v/2i + 4i2 + 44/2i
a 2
(3v2 — 2i) + /18 — 8Y/2i + 4i°
a 2

We have i2= -1
By substituting —1 = i2 in the above equation, we get
(3v2 —2i) + Jlﬂ — 821+ 4(—1)
2
(3v2 —2i) + V18 — 8v2i — 4
2
(3v2 —2i) £ V14 — 8V2i
- 2




(3y2 —2i) + V18 — 8y2i — 4
2
(3v2 —2i) £ V14— 8V2i
2
We can write 14 - 832i=16—2 - 832i
14 - 8\2i= 16 + 2(-1) - 8V2i
=16+ 2i2 - 8"/2i [Since, 2= -1]
=42 + (V2012 — 2(4) (20
= (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—vZi)’

2
B (3\.-@ — 21) + (4 — 1.-@1)
a 2
3\;”?—2! j:4— ﬂu@
= 2 2
3\.@—21' j:4— \,@
+ The roots of the given equation are 2 2

(xi)x2— (N2 +i)x +2i=0

Given: x2 — (V2 +i)x +2i =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, V2
(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,



—(-~(3+ 7))+ J(—(3+ D) — 4(2)(91—3)

X =

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

(3+71) £+—16 — 30i
- 4
(3+ 71) £ /(-1 (16 + 300
N 4
(3 +7i) £ /i2(16 + 301)
- 4
(3+ 7i) +iy/16 + 301
- 4
We can write 16 + 30i = 25 — 9 + 30i
16 + 30i = 25 + 9(-1) + 30i
=25+ 92+ 30i [ i2=-1]
= 52 + (3i)2 + 2(5)(3i)
= (5 +3i)2 [+ (a+b)2= a2+ bz + 2ab]

By using the result 16 + 30i = (5 + 3i)?, we get



(3 +71) +i/(5 + 31)2
X =
4

_ (3+7i) £i(5+3i)

4
(3+ 7i) +i(5+ 3i) (3+ 7i) —i(5+ 3i)
= 4 or 4
3+ 7i+ 5i+ 3i? 3+ 7i— 5i—3i°
= 4 o 4
3+ 12i + 3i? 3 + 2i — 3i°
- 4 T
_ 3+121‘Ia{—1] or 3+2i—f{—1]
3+12i—-3 3+2i+3
-T2 g
12 6+ 2i
=Tmr 2
.6 2
=31011+E1
x=31015+51

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



