=(1)(1).......n factors o =]

= R.H.S.
Hence proved.

Roots and co-efficient of a quadratic eﬁuatlon:

—b+vbi—dac  -b-+b?-dac

We know that —————————and —————— are roots of the equation
2a 2a

ax’ + bx + ¢ = 0 where a. b are coefficients of x* and x respectively. While c is the
constant term.

Relation between roots and co-efficient of a quadratic equation:

oo sbVb-dac o -b-Vb'-dac
2a 2a '

then we can find the sum and the product of the roots as follows.
Sum of the' roots = a + 3

_-b+vb -4ac -b-vb’-4ac
T 2
_—b+Vb -4ac-b-yb'-dac _-2b _ b

Ja 2a

Product of the roots = a [3

=[—b+\/b:-—4ac \(-—b—db:-éigs_] )

;
2a j 2a
(-b) "(”b: ‘43°) b —(b: —4ac)
T w T TTTa
b -b +d4ac_4dac ¢
da- Ja* a
If we denote the sum of roots and product of roots by S and P respectively, thei
, b Co —efficientof x c Constant term
S=-—=-—— — and Pl —————
a Co —-efficientof x° a Co-efficient of x

SOLVED EXERCISE 2.3

. Without solving, find the sum and the product of the following quadratic
equations.

(i) X —Sx+3=0
Solution:
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x!-52+3=0
Here a=1,b=-5,¢=3
Let oc and [3 be the roots of the given equation

Thensumofroots=oc+[3=-2-:—§-=5
a |
¢ 3
And product of roots-—=T=3
a .

(i) 3x*+ Tx-11=0
Solution:
X'+ 7x-11=0
Here a=3.b=7c¢c=-11I
Let o< and 3 be the roots of the given equation

Then sum of roots = + 3 = ~ .b.:_.;
a
- C 11
And product of roots =« f§ = —
a

(iii) px’-qx+r=0
Solution:
px’—gx+r=10
Here a=p,b=-q,c=r
Let o and 3 be the roots of the given equation

Then sum of roots = o« + 3 = — Ez_bl=ﬂ

a p P

And product of roots = o 3 = 2 i e

a p

(iv) (a+b)x’-ax+b=0
Solution:
(a+b)x’-ax+b=0
Here a=a+b=-2ac=b
Let « and (3 be the roots of the given equation
b_ (—a) ~

Then sumofroots = + 3= - =-—
a a+b a+b

b
And product of roots = o 3 = P
a a+b

(V) (l+m)xz+(m+n)x+n—l=0

Solution:
(l+m)x2+(m+n)x+n-—l=0

Here a=l+m.b=m+n, ¢c=n-1| "
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Let

« and B be the roots of the given equation

Then sumofroots=uc+[3=_.!’_=_m+“
a 1+ m
C n-1l
And productofroots=xc = —=-
a |+ m

(vi) 7x’-5mx+9n =0

Here

7%’ - Smx +9n =0
a=7,b=-5m,c=9n

Let  « and 3 be the roots of the given equation
-5
Then sum of roots =oc + B = - P—:—L—m)-:éln—
a 7 7
And product of roots = o 3 = LA 279-
' a
2. Find the value of k, if
(i) Sum of the roots of the equation 2kx” — 3x + 4k = 0 is-twice the product of the
roots.

Solution:

Here
Let

(ii) Sum of the roots of the equation x* + 3k - 7) x + Sk =0 is
{

2kx’ -~ 3x +4k =0
a=2k,b=-3,¢c=4k
o and (3 be the roots of the given equation

-3
Then sum of roots = o« + 3 = ---l?-:----(——--)-=i
a 2k 2k
4k
And product of roots = 3 = S e =
a 2k

As sum of the roots is twice the product of the roots, so
«+B=2uxp

3
i=2(2)
3 4
k
orkzz
8

the roots.

Solution:

x>+(3k-7)x+5k=0

3
-?: times the product of
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Here a=1,b=3k-7,¢=5k
Let « and 3 be the roots of the given equation

Then sumof roots=x + 3 = _E=_3k]—7 =3k +7
' a
And product of roots = f3 = E=£:—‘—=5k
a
As sum of the roots is twice the product of the roots, so
3
«+f3=— o
; B

-3k +7 =%(Sk)

—3k+7=E§-
..

-3k _15k = -7
2

-6k - 15k _
-
e
-

ef 3

k=<
3

D |

~7.

3. Findk,if
(i) Sum of the squares of the roots of the equation dkx’+3kx-8=0is 2.

Solution:
4kx” + 3kx -8 =10is2
Here a=4k,c=3k,c=-8
Let o and 3 be the roots of the given equation

k
Then sum of roots = x + 3 = .. .
: a 4k 3
And product of roots = « 3 = ..
nd pr = = - B
b a 4k
As sum of the roots is twice the product of the roots is 2, so,
az_l_ﬁ.?:z
(o +B)' -2 xP =2 C By =t + B2
( 3 : "‘8) > > s
e | = — =2 A 4P =X + -2
3] -o32  =( +B) -2
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Solution:

Here
Let

Either

——=12
16 4k
16 9 16 32-9
-—--:2——-—- —_ T B e
4k 16 4k 16
16 _23 — 23x 4k = 16x16
4k 16
16x16 64
— - ='>k=_
23+ 4 23

x> —2kx+(2k + 1)=0is 6

a=1,b=-2k,c=2k+ |

« and {3 be the roots of the given equation
b (-2k)

Then sum of roots = o + 3 = —-=-———l——=2k
: a

c 2k+1

And productof roots = 3 = — = I =2k +1
a

As sum of the roots is twice the product of the roots is 2, so,

L b,

"+ 3 =6

(x+B)-2aP=6

(kY =22k +1)=6

4k’ -4k -2 =6

4k’ -4k -2-6=0

4k’ —4k-8=0.

4 (k-k-2)

k! = k- 2=10

KX-2k+k-2=0

k(k-2)+1(k-2) =0

k+1)(k=-2)=0

k+1=0 or k-2
k=—| k

0
2

I

4. Find p,1if

(i) The roots of the equation x’ — x + p* = 0 differ by unity.

Solution:

Here
Let

Then

x’-x+p =0

-

a=1,b=-1l.c=p
oc and o« — | be the roots of given equation.

b .
o+t~ | = — and o< (¢ = 1) = —

d

(ii) Sum of the squares of the roots of the equation x’ — 2kx + (2k + 1) = 0 is 6.

d
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Zoc—l:--(:-!—)- oc’-l=-E-2-
! ]
2 ~]= o’ ~]=p
2aa=]+1 put o = |in aboveeq., weget
2 =2 (Y-1=p
= o« = l-1=p
or p=0
(ii) the roots of the equation x’ + 3 x + p - 2 = 0 differ by 2.

Soktion:
xX*+3x+p-2=0
Here a=1,b=3,c=p-2
Let oc and o - 2 be the roots of given equation.

Then ":it:‘l't:::--:«!=---l2 anda:(uc-z).—:f.
a a
2‘1:"'2:-}- ¢2'_ =-P—:-2-
| 1
2 -2=-3 o? ~2=p~2
2xC==-3+2 OC:-2t:l'.‘==p-—2
ac= -é— put oL = --;— in aboveeq., weget
1Y 1
—— | =2 ——=|=p-2
( 2) ( 2) g
l
—+l=p-2
- 2 P
1+ 4 )
)
1 P
5
Z=p-2
2 P
5
=—+2
; P 4+
or
E
P 4
5. Findm,if
(i) The roots of the equation x’—7x+3m-5=03atisfy the relation 3a + 23 = 4
5 x-7x+3m-5=0

Here a=1,b=-7,¢=3m-35
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Let o and 3 be the roots of given equation.

Thensumofmots=cc+[3=_2=_-(-}7)=7
a
And product of roots = «f§ = 3=}—;ﬂ=3m—-5
a
Now oa+f3=7 and «f}=3m-5 (1)
p=7-« (1)
Since 3x+2fB=4 (111)
Put 3 in eq (i11), we have
Je+2(7T-x)=4
Jx+14-2x=4
Jx-2x+14=4
o« =4-1]4
ax=-10
Put .o =-101neq. (i), we get
B=7+10
B=+17

Put o« =10, B=-41neq. (i), we get
(-10)(17)=3m-5

3-170=3m
or m=- 165
m=— 355
(ii) The roots of the equation x’ + 7x + 3m ~ § = 0 satisfy the relation 3a -2B =4
Solution:

x4+ 7x+3m-5=0
Here a=1,b=7,c=3m-5
Let oc and 3 be the roots of given equation.

Then sum Of.I'OGtS =a + B*-‘-' —-l?- and oC B:E
a a

Gl':-'l-ﬁ:—-‘:- mB:jml_S

0C+[3=—7 CCB=3ITI—S (Il)

== Tt (1)

(iii)

Since 3x+2[p3=4
Put B in eq. (111), we have
Jx+2(-7-x)=4
Jc+14+2x=4
Jx+2x=4-14
Sax=-10
o€ = — 2
Put o« = -2 In eq. (1), we get
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B=-7-(-2) *

=-T7+2 ,
B=-5

Put  «=-2 and B=-75ineq.(iii), we get

(-2)(-5)=3m-5

10=3m-5
or m=10+5
= m=35 ‘
{iii) The roots of the equation 3x* — 2x + 7m + 2 = 0 satisfy the relation 7a - 3 p=
Solution:

I -2X+Tm+2=0 .

Here a=3.b=2¢c=7Tm+2 |
Let o and (3 be the roots of given equation.

Thensumofmots=oc+|3=-—-2 and oc|3=5
a a
o + = -—-—(_'32) « B = 3“‘3* : (ii)
2
¢+ﬂf3
2 _
= - - I)
P 3 — :
Since 7x-33=18 (ii1)
%
Put f= :3- - o in ey (iii). we get

756-3(% ~x)=18

Joc =2+ 3 x=18
Jc —2+3x=18+2
10 oc =20
o€ =2

Put o =2 in eq. (1), we get

— 3_2

3
- 2-6
=3

4
°T 3

-“— s

4 . .
and B = - —3— in eq. (1), we get

tJ

Put oC =
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) (_ﬁ)= 7rnj!-2

3 3
8 _Tm+2
3 3
-§x3=ﬁn+2
3
-8=Tm+?2
or Tm=-8-2
Tm=-10..
10
m=—-—
7

6. Find m, if sum and product of the roots of the following equations is equal
-t0 a given number A.

Solution:

(i) Cm+)Nx'+(Tm-5)x+(3m-10)=0
Solution:
2m+3)x*+(Im-5)x+(3m-10)=0
Here a=2m+3,b=7m-5,c=3m-10
Let o and {3 be the roots of given equation

Theict+fm=n ol @f=5
* d a
¢+B=_7m-_-5_ ¢B=3m-l0
2m+3 2m +3
As X +f=cf3=A
7m-35 : 3m-~10
So A=— 1) and A== i
2m3—) ome3 — )
Comparing eq. (1) and eq (ii). we get
m-5_ 3m-10

_2m+3_ 2m+3

CamScanner


https://v3.camscanner.com/user/download

-(7m -5)(2m +3)=(2m+3)(3m ~10)
~(14m’ +21m -10-15) = 6m* - 20m + 9m - 30
-(Mm2 + 1 lm-—lS)=6m2 ~1lm-30
~-14m’ -1 lm+15=6m? =11m =30
-14m’ -6m’ -1 lm+11m+15+30=0
-20m’ +45=0
-20m* = 45
, 45

m° =—
20

m?* ?

"4

3

= m=—

2
(i) 4x*-(3+5m)x-(9m-17)=0
4x*-3+5m)x-Om=-17)=0

Here a=4, b=-3+5m),c=-Om-17)

Let « and [ be the roots of given equation

Thenac+B=—P- and uc[}—__-E
a | a
[—(3+Sm)] Om ~17
o« +f = - 2 x 3= P -
3+5m
< +3=
P 4
AS GC"‘B:Iﬁ:l
So A=-3+45’“ (i) and A=9’";” (ii)
Comparing eq. (1) and eq (11), we get
3+5m 9m-17
4 4

4(3+5m)=—4(9m—l7)
3+5m=—_(9m—17)
3+5m=—(9m +17)

Sm+9m=17-3

14m =14 g
—" m = |
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Symmetric functions of the roots of a quadratic equation:
Define symmetric functions of the roots of a quadratic equation:

Definition:

Symmetric functions are those functions in which the roots involved are such that the value
of the expressions involving them remain unaitered, when roots are interchanged.

For example, if
f(a,B) =a’+ [32 , then
fB.a) =p'+a’=a’+p’
=f(a, B)

SOLVED EXERCISE 2.4

1. Ifa,p are the roots of the equation x

(i) o +p°
Solution:
a? + B
x’ + px+q=0
Herea=1,b=p,c=g
As o, 3 be the roots of given equation

Then o+ B= -—E and q:ﬁ: E
a a

__P _9

I ]

:—-p :q

=(-p) -2(q)

=p’ -2q
(i) o«’B + af’
Solution: ,
aJB + ‘IB]

xX’+px+q=0
Herea=1,b=p,c=q
As o, B be the roots of given equation

Then o« +p= 2 and o3 = d
a a

__P ..

T T

Now o'+ [}jt = 3 [u:z + %) - 2xf3

(B +a’=a’+p)

+ px + q =0, then evaluate
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