Art-9. Find an equation whose roots are squares of the differences of the roots of the

Proof : The given equation Is

-

x’+3Hx+G=0
Let a, /3, y be its roots
ol a+p+y=0
and afy=-G
We want to form an equation whose roots are

(@-pB)Y, (B-y), (y-a).

(H.P.U. 2001; P.U. 2006)

D)

(2)

Scanned with CamScanner



-4 - - v

——,
4 . Adafly _
Now (e - A= (@ + By -dap =y - == [ o1 2
= }p: + ﬁ- (',‘ (Jf{z“
14 )
~y3+4G
14
Let new equation be in y
3 +4G
.}! T ——
X
xy=x +4G
X —xy+4G=0 G

Subtracting (3) from (2), we get,
2Hx+xy-3G=0 = ((BH+y)x=3G
_ 3G
yv+3H

Putting this value of x in (1), we get,

271G . 9GH
(v+3H)) y+3H

- =

or (¥+3H) +9H (y+ IHY = 27G° =
3 OH 4 2TH y 4 2THY + OH ) + S4H Ty« 81H' - 27GP = 0
Y I8H Y « BIH y+ 27(G* < 4’ ) =0
which is the required equation.

Art-10. Find the equation whose roots are squares of differences of the roots of the cubic
aox“+30,.t:*_‘~u:x+a,=0.
Proof : The given equation is
@r +3ax +3mxta=0.
Let x,.x» and x; be its roots.
We have to form an equation whose roots are (xy-x; )", (x;-x1)" | (x;-x, ).
Now equation (1) reduces to the form

A

S a3y G=0 @

where v = @ X * &)
? 3 H 1
H=@me @ G=ay ev-dageyay + 2
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1 et us form anscqu:nion whose roots are
=32 2=33)  (yy—p, )2
Let new equation be in z,
. transformed equation is

2+ 18HZ + 81H? 2 4 27 (2

+4HY) =
Let required equation be in ¢
- (), el * 2 2
J ;:(xz_x3)'=¢i > (= -
a,? )
0 ag

= aoz {
Putting this value of z in (4), we get,

%°H+1&1%‘F+8n¥a£:+27«f+4W)=

3
th
n

. W = ag Xy ta

...(4)

0, which is required equation,

Sol. The given equationis x' +3x+2=0

" a, B,y are its roots

a+f+y=0
afy=-2
dafy

NOW (/3»)')2=(ﬂ+)')2“4ﬂ7 :7('(1):— po

3
N 8 X =+ 8
mg — -

L - |
= Bew equation be in y

Hence show that the equation has a pair of imaginary roots.

ILLUSTRATIVE EXAMPLES]

.E“mpzle I. If a, B,y are roots of x* + 3 x+2=0, form an equation whose roots are
B-1P\ b - and (a - Y. (Pbi. U. 2005, 2008, 2011; H.P.U. 2010)

(G.N.D.U. 2002)
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Subtracting ( 1) from (13 we
1

}.&'!\ i il

Putting this value of x m (1), we get,

3“~ .3 h‘ e, 0
(11.‘,‘ y+ 3
216 ¢ 18(.;"]);*(}’-3;" ()

(y+3) +9(y+ 3/ + 10820
Y49y +27y+27+ 9y +54y+ 814 108=0
. _y" ' Is)f' « 81 y+ 216 0, which is the required equation.
hs roots are (- f3)°, ([} v) (y-a)f
(- By (p ) (- a) =216
either one of the three factors (o - 3y, (ff ~v) , (7 ) is negative or all the
three are negative.
Now all the three factors cannot be negative as a cubic has atleast one real root,

only one factor (a - f3)° , say, is negative.
a ~ [ is purely imaginary.
=« and f} are conjugate complex numbers,
given equation has a pair of imaginary roots.
Example 2. Find the equation of the squared differences of the roots of the cubic

X =98 +23x—-15=0. (H.P.U. 2007)
)

Sol. The given equationis ¥’ ~9x*+ 23 x - 15+= ()
let «, fi, v be its roots.
Sum of three roots = 9

sccond term will be removed when we decrease each root by 3.

3 ! -9 23 - 15

3 - 18 5

| 6 5 0
3 9

[ 3 4
3
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| et new equation be in y

or

ransformed equationis ' —4p=0 o Y (P —4y=0

\':O._zez
a=0+3, f=-2+3, y=2+3
a=3, =1, y=5 = a-f3=2, B-y=-4, y-a=2

(@-B)'=4. (B-y)=16,(y—a) =4

we want to form an equation whose roots are 4, 4, 16,
required solution is (t—4) (1-4) (t-16) =0

£ =247+ 144 1-256=0.

EXERCISE 8 (e)

If «, B, v are roots of equation x> +6x+2 =0, then form a cubic equation
having roots (a - B)°, (B -v)%, (v — )~ (G.N.D.U. 2006)

Ifa, B, y are the roots of the cubic x’ — 3 x + 1 = 0, form an equation whose roots
are (f-y),(y-a), («a-pB). (H.P.U.2011,2013)

Find the equation of the required differences of x' =7 x+ 6 = 0.

Find the equation whose roots are the squared differences of the roots of the

cubic x' -6 x+4 ‘E = (),

Hence prove that the given equation has a multiple root.
(P.U. 2000, 2001, 2007; Pbi. U, 2004)

it am equation whose roots are the squares of the differences of the roots of
Yo auebr=0 (GUN. DL 2008
&y v
woantiong whose roots are the squares ol the differences of the routs of the
s bk - . . o sa choaarbeboa
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