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By using the method of completing the square, find the roots of the following quadratic
equations: (1) X2—4\2x+6=0x2— 4V 2x +6 =0

Soln:

x2—4\2x+6=0x2— 4V 2X +6 =0

e X2—2xxx2V2+(2V2)2—(2N2)2+6=0x2-2 x x x 2N 2+ (2N 2)2— (2N 2)2 +6 =0
(x=22)2=(2N2)—6(x — 2V 2)% = 2V 2)?—6
=(x=212)2=(4x2)-6(x — 2N 2)2 = (4 x 2)-6

= (x-2V2)%=8-6(x — 2\ 2)2 =8 -6

= (x=2v2)2=2(x — 2V 2)2 =2

= (x=2V2)(x =2V 2) =#\2+\ 2

= (x=2V2)(x=2V72) =v2V7Z or (x=2v2)(x—2V2) = - V2V 2
x=\2+2\2x =\ Z+2V7 or x=—2+2V2x =\ 2 +2V2
=x=3\V2x =3V 2 or x=\2x=V72

So, the roots for the given equation are :

x=3v2x =3V 7 or x=\2x =3
(2) 2x2-7x+3=02x>-7x+3=0

Soln:

2X2=Tx+3=02x>-7x+3 =0 2(x*=7x2+32)=02(x>~ L=+ 3) =0 x*-2x72x 12%x+32=0
x?=2x L x 2 x x+% =0 X2-2x74%xx+(74)2—(74)%+32=0

x2=2 % Txx+ (2= (4 )2 +32=0 Xx2-2x74%x+(74)?—(4916 )+32=0

X222 X XX+ (2P (10) T2 =0  (x—74)*—a016+32=0(x—7)*— 12 +3 =0 (x-

74 )2=4916 —32(x-1)? = 49 3 (x—74)?=49-2616 (x— 1)? = 220 (x- 74)2_2516

(x-=1)? =2 (x- 74)2_(54)2(X 1) =(3)? x—74=tsax— 1 —ii

X—74=54x—1 =2 or X=74=—54x— 1 =
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— _ 7 5 — _ 7 5
X—74+54X—Z+Z or X=74 54X—Z—Z
—_ _ 12 —_ _ 2

X=124X e or X=24X 7

x=3 or x=1/2

(3) 3x2+11x+10=03x2+ 11x+10=0

Soln: 3x2+11x+10=03x2+11x+10=0

x2+11x3+103-0x2 + X+ =0 x2+2x12%11x3+103=0
x2+2x 2 x X+ D 10 =0 Xx2+2x11x6+(116 )?>=(116)?+103=0
x2 +2 x “TX +(161 )2 ()2 +2=0 (X+116)2-(116)2—103
(x+ )2 =(21)2-2 (X+116)2_12136—103(X+ 2=8L_ 10 (x+116)?=121-12036
(x+ 40y = 12020 (X+116)2=136(X+ 1) == (X+116)2=(16)2
(x+ 11)2 = (% )2 X+116=£ 16X + 11 —i%

X+t116=16x+ = = ¢ or X+116=—16X + <
_ 1 11 _ _ -1 11
X=16 116X—g—? or X=-16 116X_T_T
X=-106X = %O or X=-126X = % ==2
X==5/3 or x==2
(4) 2x%+x—4=02x>+x-4 =0
Soln: 2x2+x—4=02x2 +x-4=0
2(x2+x2—42)=02(x2 + 3—2) =0 x%+2x 12X 12xx—2=0
X2+ 2 x % X % Xxx—2=0 x2+2x14xx+(14)2 (14)2_2 0

X2H2x 2 xx+(3)P=(5)2-2=0  (x+14)>=(14)2+2(x + §)* = (3)* +2
(xH14)P(x+ 1)? = (14)%+2(4)% +2

2 12 _ 1
(X+14)"(x+ 7)° =116+25 +2

1+2x16
16

(x+1a)2(x + 3)* = 1+2x1616



1+32
1+3216 6

(x+ 1 2(x + 1)

[8]
(8]

1
(x+14)3(x + 7)* = 33163

(=)}

[y _ 33
(x+14)(x +§) =2Vzzt6V 2

(x+1a)(x+ 1) =Vaste\ B or (xtra)x+ 1) =—Vasre 2

_ = N33 _ = N33
X=V334—14X = ——— 4 OF XT—=\334—14X =— ——— 7
— V33-1 — —33-1
X=33-14X = 34 or X=—33-14X = —
— \33-1 — —33-1
So, X=+33-14X = 7} or X=—\33-14X = 7]

Are the two roots of the given equation.
(5) 2x2+x+4=02x2+x+4=0

Soln: 2x%+x+4=02x%2+x+4=0

X2 +x2+2=0x2 + £ +2=0 X2+2x12x12xX+2=0x> +2x 1 X £ XX +2=0  X2+2x14XX+
(14—(14242=0x2 +2 x £ xx+(3)°—(3)> +2=0  X2+2x14xx+(14)>=(14)?-2

2 1 1y2 — (132 2= 1y2 — 1
XTH2x o xx+ () =(3)7=2  (Xt1a)y=116=2(x + )° = o2

2 12 = 4_agqp 1732
(x+14)“(x + ) 1-3216 —

2 1V2 = gy 3L
(X+14)"(x+ 7)° =-3116 ¢

1 _ 31
(X+14(x+ 5 = +\-3116 5

1 _ — N7T3T
(X+14(x+ 3 =+-314—— or
1 _ —, =30
(X+14(x+ 5 = ~-314—;
— V=3T-1 — —~=3T-1
X=V-31-14X = — or X=—\-31-14X = ———

Since, V=31 =31 is not a real number,

Therefore, the equation doesn’t have real roots.



(6) 4x2+43x+3=04x2 + 4\ 3x+3 =0

Soln: 4x2+4\3x+3=04x2 + 4V 3x+3 =0

4\/ 3x

X2+4\/3x4+34 Ox2 + +% =0 x24+2x12%\3xx+34=0
x2+2x 1 x 3 x x+ i =0 X2+2xy32xX+(V32 )°—(V32 )2+ 34=0
2+2X¢3

(X+32 )2(x + Lf)z =0

(cHB2)x+ ) =0 and (x+E2)(x+ T =0

X=—\/§2x=_\/T3 and X=—\/§2x=_\/T3
3 o3
3 and X=-V32x = 3

Therefore, X=-V32x =

Are the real roots of the given equation.
(7) V2x2-3x—2v2=0" 2x2—3x-2V 2 =0

Soln: \/§X2—3X—2\/§=0\/ 7x2-3x-2V2 =0

2—3X\/5—2\/§\/5 =0x>— %— 2j—_2 = 0 X?=3x\2—2=0x>— jx_
x2—2x 1 x V‘ —2=0 X?—2x3x2\2+(32v2 )°—(32v2)°—2=0

2 2
x°=2 2%2 (Nz) (Nz

(X~ 535)7 = 25> (x—322)?=288(x — 535)° =

2
25
8

(8) V3x2+10x+7v3=0V 3x2 + 10x+ 7V 3 =0

Soln: \/§X2+1 0X+7\/§=0\/ 3x2+10x+7V3=0

(2 )2 D230 (x+B2)—3at3a=0(x + 5

R

3
4

=0

2 =0 X2=2x% 12 % 3xy2—2=0

2—2=0 (x—32v2)?=08+2(x — —)2 =3 +2 (X—32v2)?=o+168



-, == N3
X2+ 10x33 + 7v3y3=0x2 + 1% + =0 X24+2x12%10xV3+7=0

EEE
x2+2x 1 x % +7=0 (Xx+5V3)°=253—T7(X + —>

(x+ 3 )2 — 2521

(x+53)?=43(x + 7%)> = X+53 =43

3

5 _ . 4 . - . 5 .2
+V‘_i\/ x+5x/3—+2¢3orx+5¢3——2¢3x+W—+Worx+ 5 =73
—\/3andx——7¢3x— — 3andx

-7
B

(9) X2=(\2+1)x+V2=0x2— (N 2+ 1)x +V2 =0

Soln: X2—(\/§+1 )X+\/§=0x2— N2+ 1)x+V2=0

=) = 3-T (x+s\3)’=25-213

X=-3V30rX=-743

Xx2—2x 12 (V2+1)x+2=0x2—2 x LA 2+ Dx+V2=0  x2-2x\2r12x+(\2+12)*—
(V2412 )2+y2=0x2—2 x h” +(V22+1 )2— (V2+1 2 +V2=0 (X=\2+12 2=(2+12 )2—\2

(x _d2+1 )2 (d22+1 )2 \/2

(2+2\/ 2+1) 7

(X—2+12 )?(x— ﬁTﬂ)z = @+2Zr)a—\2E 22D

(X—\2+12 ) (x— J2+1 ——)? = (3+2\2-4\2)4 w
(X—v2+12 )2 (x— J2+1 ——)? = 3-2\2)4 (3_21 2)

3412 2 3 2+1 2 _ 3 (2+1-2V2)
(X=V2+12)"(X— —5—)" = (2+1-2\24 —F—

., _

(X—v2+12 2 (x— VZH ——) = (x/§)2+1-2\/§(2)2%
5 1\2
(X—v2+12 )2 (x— \IZH ~——)? = (\2-1)%2)? (V(zz)zl)

- 2 \/2+1 2 2 \/2 1\2
(X—2+12)2(x— —5—)* = (\2-12)4(—=—)
X—rtax— Y2 o g (\/5_12)(&2—1 )

X—\2+12%— = (V- 12)(V2 L)
Or x—\/§+12x—¢22+1 = (-\/5-12)(_”2 Ly
X=\2+12X = szﬂ + (\/5—12)(”21 )



ﬁ;l + (—\2-12)(- ;_ )

02
2

x=\2x =72 or x=1.

Or X=\2+12X =

X=2V220rX=22X = orx = %

(10) x2—4ax +4a2-b2=0

Soln: x2-4ax+4a%2-b2=0
x2—2(2a).x + (2a)2 =b%=0
(x — 2a)2 = b?

x—2a=%+ b
X—2a=borx—2a=-b
x=2a+bor x=2a-b

Therefore, x = 2a + b or x = 2a — b are the two roots of the given equation.



