Example 48 | i
Solve2x2+3x+1—0 o

Solution TS
Theequati‘on i52x2+'3x+1—0 e
| i -

By quadratlc formula X = ks \/b dac
- 2a
o ‘-.3::;/9-4(2)(1) 31
iLe., x= —— =
- 4 - 4
-3+1 ~3-1
=-— Or -
4 4
2 -4
=— or — .
T
-1

=— or -1
2



golve the
Solution
£+1=0

equation x* + 1 =0 (March 2011)

Solution
The given equation is x> +2x+2=0

—244/(2) ~4x1x2 _ -2¢=4 _ -2%2 _ .
= = i

Byquadraticformula, x= > = 5 -— ==
,-,x=-—-1+i01‘x=—1—i : :
Exampe 51

Solve 2x2 —3x+1=0

Solution

a=2, b=—3,

3 +F~F 3) —42)1)

J_i«/_ «/5+J_ J_ﬂ:if
\/_+z~/_ «/_ z«/-

.. The solutio
utions are 4 2

Example 52 | (March 2013, NCERT)

Solve \_/gxz +x+/5=0
Solution

The equation is ngz +x+/5=0

 _p++p? -4ac

By quadratlc formula, x = 3
a

—11\/1—4J§.J§ - 1441220 _-1£4-19 _-1x19i
T2 s 23 25




Example $3 :
Solve the equation ix?—x+ 121= =(.
Solution
The quadratic equation is ix’ x+12i=0
Comparing with the standard form, we geta=i, b=-1, ¢
B - dac = (-1 - 4iX12) = —48(0’- 1+48=49

-'bﬁJbz- 11,/— li7 x='l—ﬂ’0rx='l‘_—?'

=12i

% = 2a 2 2i 2i
. 8 4 . . _ :_6_ N STV
ie,x= 72 =7 =—4j andx= % ; 3i (since 7 i)

Thus x=-4i orx=3i
Example 54
Consider the equation z2—2z+4=0
i Find two complex numbers z, and z, satlsfymg the above equation.

ii. Simplify —+ z
Z
Solution

1
i. The given equation is 22 - 22+4=0
Comparing with the standard forma=1,b=-2,c=4.

_ (bt —ac _ A2 4@

2a 2(1)
_2444-16 _ 2£-12 _ 21243 |
. 2 - ) = 2 = liﬁi

nz = 14480,  z=1-i

z z zz+z2

z, z 2,2, |
_ (433 + (- 31y’ : ;
: (1+30) (1-30) .

_ 14243i-3+1-243i -3
1-(=3)

. 4
» =-1

(August 2{)@)

(October 201))
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F§OLUTIONS TO NCERT TEXT BOOK EXERCISE 5.3
Solve each of the following cquations. 5. x*+3x+5=0
| x2+3=0 Solution '

Solution The quadratic equation is x>+ 3x+5=0
2+3=0=>x*=-3 b?—4dac=32-4(1)(5)= 9-20=~11
sx=2d=3 = £3i _ =311 ~3x11i

7, 22+x+1=0 2 2

So’uﬁon 6. x2—x+2=0
The quadratic equation is 2x* +x+1=0 Solution ' |
Comparing with ax? + bx + ¢ = 0, we get. The quadratic equation is x> —x+2=0
a= 2b—1andc—l .bz.—4ac=(~1)_2-4(1)(2)=1—8=—-7
B - 4ac—1-——4(2)(1)—1-8——7 _x_liJf’T 1+47i
x_-bi'Jb2—4ac N 3. 2

2a | 7. N2x*+x+42=0
-1+J-7 Solution
- 2x2 The quadratic equatlon is -
1+ ST V25 +x+42=0
4 b —dac=12— 4(2)W2)=1-8=-7
= oSt =l 12407 —124T
Solution B | Wz 22
The quadratic equation is x> +3x +9 =0
b —dac=3"-4x1x9=9-36=-27 | & J3x? —2x+33=0
o 3+4C27 324270 Salatlon
e i > = ) T_he quadratic equatton is
_ ~3+343i 3x2—\2x+343=0
2 , | 2
—4ac = (-N2)  —-4/3(3
4, —x*+x-2=0 (August 2014) ( '\/_) ‘/_( ‘,E)
Solution =2-36=-34 |
" The quadratic equation is—x2+x—-2=0 \/_.'.t'\/'—'3
b —dac=12-4(=-1)(-2)=1-8=-7 2{‘
o T1EN=T =‘—1i\/7; _V2+434i
-2 -2 2J_



1
9. x?4+x+—=0
V2

Solutioh

- 1
The quadratic equation is x> +x +——=10
a 9 72

2

b2—4ac=12—4(1)[ﬁ] =1-2J2 <0

~1£4/@V2 - 1)(-1)
2 .

L —lkyJ@V2-Di

2

PR
10. x*+—=+1=0
. J2
Solution
. . x
The quadratic equatlon' 1$ x>+ f +1=0

' 2
1 _
2~ 4ac = | —=| -4
b* — 4ac (\/_2_) ()()
=l‘_4=i'
2 2
m ) A U (PR
ﬁi\[z:;/f\/:‘ |
2 2
_ 12470

—_2J_2_ |



Find the squaie roots of the following:

1. -15-8i | ,
Letx+iy=+-15-8 = R R

Squaring, (x + iy)? =-15 - 8i
ie., x2 —y*+ 2xyi =15 - 8i

[Equating real and imaginary parts,
xz _)’2 ——] .—15 . ...;...-(i) .
ny= -8 ' (ll) ’

Now (x ’f){z).2 =02 -yy+ 2y
=15+ (-8
. =225+64=289
Ry =1] o (i)
(i) + (iii) > 22=2 =>x*=1 =px= %1
(iii) » y*=16 =>y= 14
From (ii) we see the product xy is negative.
 i.e., both x and y have opposite sign. |
~x=landy=-4orx=-landy=4
~.The square roots of —15 — 8i are 1 — 4i or —1 + 4i or (1 — 4i)



2. -8-06i

Solution
Letx + iy = -8 —06i
Squaring, (x + iy)* = -8 — 6i
,172—):2-1-2.13)1':—8—61' )
Equating real and imaginary parts,

x2—y?=-8 Cveenen(1)

2y=—6 . (ii)
Now (3 +)7) = (* — )2 + (2x)?

| = (-8) + (=6

| =64+36=100

LXE+y=100 L (iii)

@)+ (i) > 22=2 =x=1 —x=+1 -
(i) > y*=9 =y=13
From (ii) we see the product xy is negative.
i.e., x and y have opposite sign.
.'.x=]andy=—-30rx=—1 and y =3 o
The square root of —8 — 67 are 1 — 37 and —1 + 3i or (1 -3i)
3. 1-i L,
Solution

Letx + iy = J1-i

Squaring, (x + iy)2=1—i

X—y+2xpi=1—i

Equating real and imaginary parts,
2-y=1 .. (i)
2xy=-1 .. (i1)

- Now.(2+ 2 = (2 — )2 + (2xp)?
=(1P+(-1)=2

LR+ =42 eene(iil)

(1)+(111) S 22=2+1 >
J_l L V21

(i) —» y2 —Ad= 5




From (ii) we see the product xy is negative.

ie., xand y have opposite sign.

V2 +1 \54
J =— or x

. The square root of 1 —iare

2+l

—i

Letx + 1y = \/—_!

Squaring (x + iy)* =—i

jie,x2 -y +2xyi=-1

Equating real and imaginary parts

2_32=0 - e (i)
2xy = -1 - (i) -
Now (32 + ) = (2 = °F + 20)
=02+ (-1p=1
L+y=1 (iiii)
1

(i) + (iii) — 2xf— ] :>x2—— :$x=i—\/.-—_—
(it 1 oy 1
i) >y’ == —
From (ii) we see the product xy is negative.
i.e., both x and y have opposite sign:
! ] or x=— él)d y=

x=—— and y=
R MR TR

' 1 1
- The square root of —i are L jand —
e -z

I _
- Letx+iy= N

Squaring, (x + iy =i
' — A 2xyi =

1

st sl

J_TI

JT+IJJl] r{J@;tJﬁ;”J



Equating real and imaginary parts,

xX=y=0 e (1)
2xy =1 I (1))
Now (x? + y?)? = (x* = y*)* + (2xy)?
=02+ 12=]
Saxrty =1 L (iii)

() + (1) -5 2x*=1 .:>x2=l;— = x=1 —\-/]-—5

,_ ] 1

(nl)—)y--—'—z- :>y=i\—/_5 .

From (i1) we see the product xy is poSitive.

1.e., both x and y have same sign.

.-.x=—'-— andy=—]-—'- or x=—:]—andy_-_:_1_
V2 V2 2 V2

Th roots of i are ];H. and ni bl
. The square — —— Oor
3 Y N,

|

1+

e

V2

'J



