QUADRATIC EQUATIONS
Problem Based on Different Form of Equations (Factorization Method)

VERY SHORT ANSWER TYPE QUESTIONS :
VSA.1 Solve the equation : (ax + b)? + (bx - a)? = 2(a?> + b)2
Sol. We have,

(ax + b)2 + (bx - a)? = 2(a? + b?).

O (a?x? + b? + 2abx) + (b?x? + a2 - 2abx) = 2(a% + b?).

0 (a2 + b?)x? = a2 + b?

0 x2 =1

0 x = %1 (- az + b2z 0)

00 The roots are -1 and 1.

VSA.2 Solve : 2x?> + 1 = 0.
Sol. We have,

2x2+ 1 =0
O 2x2 - ()2 = 0 0 (2x-i) (V2x+i)=0
. . i V2.
Either R2x-i=0 0 X = — = Y2
V2 2
. i V2.
or Rx+i=0 0 x=--_ =_Y2
2 2
Hence, the roots of the given equation are gi and —g'.

VSA.3 Solve the equation x2 - 4x + 13 = 0 by factorization method.
Sol. We have,

X2 -4x + 13 =0

X2 -4x+4+9=0

x=-2)2+9=0

(x -2)2-92=0

(x=-2)2-@3i)2=0

{x=2) =30} {(x-2)+3)}=0
x-2-3)(x-2+3i)=0

X-2-3i=0, or x-24+3 =0

X =2+ 3i, or x =2 - 3i

Hence, the roots of the given equation are 2 + 3i and 2 - 3i.

O 0Ooo0oogoooo
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Problem Based on Different Form of Equations (Factorization Method)

VSA.4 Solve the following equation by factorization method :
3x2+7x+6=0
Sol. We have,
3x2+7x+6=0

a 3x2 + 9ix - 2ix - 6i2 =0

O 3Xx(x + 3i) -2i(x+3i)=0
O (x +3i) (3x-2)=0

O X+ 3i=0 or 3x -2i=0
a x = =-3i or x=zi

3

2
Hence, the roots of the given equation are -3i and §i.

VSA.5 Solve the following equation by factorization method :

X2 - (342 + 2)x + 642i = 0
Sol. We have,

X2 - (342 + 2)x + 642i =0

0 (x2 - 342%) - (2ix - 6+2i) = 0
O x(x—3\/§)—2i(x—3\/5)=0
0O (x - 2i) (x -32) =0

O X-2i=0 or x-342 =0
O X = 2i or x = 342

Hence, the roots of the given equation are 2i and 342.

VSA.6 Solve : ix> - 4x - 4i = 0.
Sol. We have,
ix2 -—4x -4i =0

O ix2 -2x - 2x - 4i=0

O iX(x + 2i) - 2(x +2i)=0

O (x +2i) (ix-2)=0

Either X+ 2i=0 or ix -2=0
a X = =2i or x=z=—2i

Hence, the roots are -2i and -2i.
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VSA.7 Solve the equation by factorization method :
2x2 + 9ix + 5 = 0.
Sol. We have,
2x2 +9ix +5=0

0 2x2 + 9ix - 52 =0 (2 =-1)
O 2x2 + 10ix - ix = 5i2 =0 [+2x5=10 =10 x 1 and 10 - 1 = 9]
O 2x(x + 5i) —i(x + 5i)) =0

0 (x +5)2x -i) =0

Either X+ 5 =0 or 2x-i=0

g X = =5i or x=%i

1
Hence, roots of the given equation are -5i and Ei'

VSA.8 Solve the equation : ax> + bx + ¢ = 0, where b = 7/ + m and /m = ac.
Sol. We have,

ax2 + bx+c=0

acx? + bex + 2 =0

mx? + (¢ + m)ex + c2=0

(fmx2 + (cx) + (mex + ¢2) =0

X(mx + ¢) + ¢c(mx +¢) =0

(mx +c)+ (Ux+c)=0

mx + c =0 or (X +c=0

O 0o o oo d

C C
O The roots are —— and --—.
m /

VSA.9 Solve the equation : x2 + (3 - i)x - 3i = 0.
Sol. We have,
x>+ (3-i)x-3i=0

O x>+ 3x -ix-3i=0
O X(x +3)-ilx+3)=0
O xX+3)x-i)=0

1l
o

Either X+ 3 =0o0rx-i
O X = -3 0r X =i
Hence the roots are -3, i.
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Problem Based on Different Form of Equations (Factorization Method)

SHORT ANSWER TYPE QUESTIONS :

. 1 11 1
SA.1 Solve the equation : prq+x ~ p + q + X
Sol. We have,
o1 1
pra+x ~ p g’ x
. 11 _ 11
p+g+Xx X P q
0 X-p-q-x _ 4+p
(p+g+x)Xx Pq
. «p+q _ pP+*q
(p+q+x)x Pq
-1 1
0 = —
(P+a+x)x  pg
0 -pq = (p + g + X) X
O x2+px+gx +pg=0
O X(x +p)+gx+p) =0
O x+p)(x+qg)=0
O X+p=0or x+qg=20
X + p = 0 implies x = -p and x + g = 0 implies x = -q.
O The roots are -p and -q.
17
SA.2 Solve : 2y? + 6y + 5 = 0
Sol. We have,
2y? + 6y + %=0
O y2 + 3y + £=0
4
3 3% (3 17
2 - - - - _— =
0 (y) +2(y)(2j+ (2] (2] + 5 =0
O Y+§2+2—0
> =

32
0 (“EJ - (W2) =0
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SA.3
Sol.

SA.4

Sol.

0 (y+;+i\/§j (y+;—i\/§)=0

Il
o
[

Either (y+; +i\/§j y = —% -2

Il
o
[

O (y+g—i\/§) y=—§+iﬁ

Hence, roots of the given equation are —; - Y2 and —% + iV2.

Solve : x2 - 4x + 20 = 0.
We have,
x> -4x + 20 =0

0 (X)? = 2(x) (2) + (2)* - (2)* + 20 = 0
0 (x-2)2+16 =0

0 (x =22 -(4)?=0

0 x-2+4+i4)(x-2-i4)=0

Either X-2+i4 =0 O X =2-i4
or XxX-2-i4=0 O X =2+ i4

Hence, the roots of the given equation are 2 - i4 and 2 + i4.

Solve : —P— + — 0 — p 4
ove : STt gx-1 =Pt 4

We have,

px-1 1T gx-1 - P*tad

This equation contains four terms, we try to form two groups of two terms each, such that one
term is positive and the other is negative.

P _ a _,] _
- (px-l q) " (qx-l p) =0
0 P-pPgx+q g-pgx+p) 0

px -1 gx-1 -

1 N 1

O (P-Pax + Q)1 " gx-1) = O
- ~ 1 1
Either p-pgx +qg=20 or px—1+ qx -1 =0
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Problem Based on Different Form of Equations (Factorization Method)

(Gx-1) +(px-1) _

5 P+ d = Ppax o Tpx-Dx-1)
+
a szpqq or gx-1+px-1=20
pP+q . 2
O X = e or (p+q)x=2|.e.x=erCI
Theref th t * d 2
ererore, € roots are pq an p+q
) X-p X-q q p
A. | th t : + = +
SA.5 Solve the equation q D X —p X—q
X-p X-q q p
SI. + = +
° q p x-p " x-q
. Xx-p P _ 4 _ Xx=¢
q X-q X-p p
. (X—M(x—®—pq:=pq—@—q)@—p)
q(x-q) (x-p)p
a x=-pplx-p)(x-9)-pa]l =[pg-(x-9g) (x-p)]ax-aq)
a x-pplx-p)x-9g)-pq]l + x-ag)g[(x-p)(X-49)-pq] =0
ad x-px-g)-pg(x-pp+(x-9g)q] =0
Either (x -p)(x-9g)-pg =20 or (x-pp+(x-9)qg=0
O x2-xq-xp+pg-pqg=0 or Xp-p2+xq-g>=0
O x> -(p+g)x=0 or (xp + xq) =p? + @
O X(x -(p+qg)=0 or x(p+gq)=p*+q
2+2
O Xx =0 or x=p 9
p+q
2 2
p° +q
P+a p+q
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