EXERCISE 2.3

Q.1 Without solving, Find the sum and
product of the Roots of following Quadratic
Equations.
: o Sre3e
g}ﬂ X ?\ +3=0
Solution: x" - 5y+3=0
ax’ +bx+c¢=0
= a=1,b=-5,¢=3

Sum of roots = .§ = _—b :——(-——5-]=5
|

a
Product of roots = P = < = 3 =3
a 1
(i) 3x'+7x-11=0
Solution: 3x* +7x-11=0
ax’ +bx+c=0
= a=3,b=7,c=-11
-b -7

Sumofroots =8 =—=—
a

Product of roots = P = C_ ;”
a
(iii) px’—gx+r=0
Solution: px’ —gx+r=20
ax>+bx+c=0

= a=p,b=-q,c=r

Sum of roots = S = ——b = —[_—qJ —

Product of roots = P = c_r
a p

(iv) (a+bx’-ax+b=0

— ,

Solution: (a+h)x" —ax+b=0
Axl+Bx+C=0

= A=zat+h , B=-a, C=b

1 g -B —d ‘_ a
Sum of roots = 5 = 7— a-+b ath

C b
Product of roots = P = X = )

Q. 2 Find the Value of k if.

(v) (L+m)x’+(m+n)x+n—-£=10
Solution: (+m)x” +(m+n)x+n—>=0

ax* +bx+c=0

= “a=f+m ,b=m+n ,c=n-/
—b —(m+n)
Sumofroots=§=—=—-—"-—
a {+m
c n—/t
Product of roots =P = — =
a f+m
(vi) 7x’=S5mx+9n=0
Solution: 7x° —5mx+9n=0
ax* +bx+c=0
= a=7,b==-5m, ¢=9n
Sum of roots = — b _(—5771}_@
a 7 7

c 9n
Product of roots = — = —

a

g ) Sum of the roots of the equation
2kx’-3x+4k = 0 is twice the product of the
roots.

Solution:

2%x* —3x+4k =0

ax* +bx+c=0

a=2k , b==-3 , c=4k
Let o, B be the Roots of Equation

Sum of the roots = o+ f= —

a
S=o+ B = ﬂ i
2k 2k

product of the Roots = off = <
: a

4k

P =0 =—

P 2k

= 2

Given condition
S =12p



Zo=2(2)

w7l

%

>=4 (2K)

3 = 8k

3 3
— =4k e =2
S = k=3

(i1).  Sum of the roots of the equation
X +GBk-7)x+5k =0 is% times the
product of roots.
Solution:
Lx* +(3k=T)x+5k =0
ax +by+c=0
a=1,b=3k-7,c=5k
Let o, P be the roots of the given equation.
Sum of the roots

= o+ B: _—
a
g —(3K-7)
l
S=-3K +7
Product of the roots =P = o B= <
a
p K
|
=5k
Given condition
3
S= —
7

s

3

_3k+7 = = (5k)
2

2(-3k+7) = 3 (5k)

-6k +14 = 15k
14=15 k + 6k
14=21k

a

w2
k= o

k =

| D

Q. 3 IFind k if,
(i) Sum of the squares of the roots of the
equation. 4kx> +3kx-8=0 is 2
Solution:
,,kaz +3kx—-8=0is 2

ax’ +bx+c=0

a=4k , b=3k , ¢c= -8
Sum of roots

—b
S=a+f=—
a
-3k
o+ =—
P 4k
o+ = -3
Product of roots =P =03 = ‘
a
-8
of=—
P 4k
8 =2
of=—
k
Given that sum of square of roots is 2 i.e.

ol +B* =2
o+ +20B-20p =2
(o+PB) —2af =2

Put B="" and op= "
u o+pPp=— and obh=—
4 k
)43
4 k
9 4
—t—=2
16 %
9k+64:2
16k
Ok + 64 =2 (16k)
Ok + 64 =32 k
64 =32 k -9k
= 23k =064
o O
23
64

Required valuec of k = —
23 o~



‘(_11/\,/ Sum of square of the roots of the
equation x* - 2kx+(2k + )= 0 is 6.
Solution: 14" = 2kv+(2k +1)=0

ax +hy+c=0

a=1.b=-2k ¢ =2k+1
a.f3 be the Roots of given equation.
S=o+p __b
a
—(—2k
o+ = ( ] ):Zk
aﬁzi
a
2k +1
off = =2k +1
Given condition
o +B =6

o +p+20B-20B =6
(o+PB)* —2(aP)=6
(=2k) =2Qk+1) =6

4k> -4k —-2=6
4k* —4k-2-6=0
4k>—4k-8=0
dk>=k-2)=0
k>—k—-2=0 (o4#0)
k*=2k+k-2=0
k(k=2)+1(k-2)=
(k=2)(k+1)=0
k-2=0ork+1=0
k=2 or k=-1
k=-1,2

Q.4  Find pif

(1) The roots of the equation

x> —x+p’ =0 differ by unity. 45
Solution: x> —x+p° =0

ac’ +hr+c=0
a=1  ,b==1 , c=p

tddapne—

LLet the roots are ‘@ and -1’
—b —1°
Sumofroots=S=a+a-1=—=—| — | =1

200—1 =1
=20=1+1

=20=2 = |o=1

Pvz

Product of roots = P = a(e—1) = % f=p
a(a—1)=p’
Putting the value of o =1
1(1-1)=p-
= p2 =0
= p=0

(ii)Find p if the roots of the equation
Lirimm—

x +3x+p 2 =0 differ by 2.

Solution: x’+3x+p-2=0

a=1,b=3,c=p-2
Let ‘o’ and a—2 are the roots
Sum of roots

PRI

S = a+a—2:j:——3:—3
a

200—-2=-3
200=-3+2

=20=-1 =|la=—/.....(1)

Product of roots

P=a(@-2)==P"2
a 1

=p-=2

ala-2)=p-
Putting the value of a'flom equation (1)

(2a)pea
2\ 2

5
T p-2
A |
5
p— p=—+2
4
5+8 13
p= — p=—
4 4




Q.5  Find mif

(1) The  roots of the
X' —=7x+3m-5=0
Satisfy the relation 3a +2p=4

Solution:

equation

Let o, be the roots of given equation.
I =7x+3m-5=0
a=1,b=-7,c=3m-5
Sum of roots

a+B=_—b=ﬁ:7 ......... (1)

a 1
Product of roots

3 -
af=S=T 5 s
a 1

Since 3a+2B =4 (given)......(iif)
From equation (i)
o+B=7
B=7-a
Put P=7-o inequation (iii)
3a+2(7-a)=4
3o0+14-Zo =4

a+14=4
a=4-14
o=-10

Put a=-10 in PB=7-«
p=7-(-10)
B=7+10
p=17

Put o =—10 and B=17 in equation (ii)
oBf=3m-5
(=10)(17)=3m-35
~170 =3m -5
-170 4+ 5=3m
—165=3m
~165
— =m

3

55=m n=->55

% Find m if the roots of the equation

X +7x+3m-5=0 satisfy the relation
Jo-2p=4

Solution:
Let o, be the roots of the equation.

x> +7x+3m-5=0
a=1, b=7,c=3m->5
Sum of roots

-b

o+pf=—
a

—7

o+p=—
P 1

From equation (i)
o+p=-7
B=-T7-0
Putting the value of § in equation (iii)
3o0—-23=4
3Joo-2(-7T—-o)=4
Jo+l14+200=4
So0=4-14
500=-10
—-10

o=—
5

Put oo = -2 in equation (i)
o+ = -7
2+pB=-7
B=-7+2

p=-5

Now Put oe=-2 and 3 =-5 in equation (ii)
oy =3m-5
(-2) (<5) =3m-5
[0=3m-5

10+5 = 3m
15=3m

m :% = |mo= ]




(i) Find m if the roots of the equation
IX* ~ 2X + Tm + 2 = 0 satisfy the
relation 7o - 38 = 18

Solution: Let o, {3 be the roots of the equation
IXT-2X+Tm+2=0
axt+bx+c=0
a=3b=-2 ¢c=7m+?2
Sum of roots

b —(-2) 2
0+p =-== ( )=— ......... (1)
a 3 3
Product of roots
2
L (ii)
a 3
Ta-34=18 ... (1i1)
From equation (1)
2
a+f==
g 3
2
=——«
p 3
Putting this value 1n eq. (ii1)
Ta-33=18

o)
7a—3(——aj =18
3

2
To——+3c =18

3

Ta—2+3a=18
10 =18+2
10 =20

_ 20

10
=2
Putting « =2 in equation (i)

Now putting the value of o and 3 in equation (i1)
Tm+2
off = 3

2(_ij: Tm+2
3 3

8

3

= Tm+2=-28
Tm=-8-2

></'5/=7m+2

= m=—-
7

Q.6 Find m, if sum and product of the roots
of the following equations is equal to given
number A.

(i) (2m+3)x* +(7m-5)x+(3m-10) =0

Solution:

(2m+3)x” +(7m=5)x +(3m-10) =0

ax’ +bx+c=0

a=2m+3 , b=7m-5 , c¢c=3m - 10

Let ¢, B are the roots of the given equation, then
Sum of Roots

b (7Tm-5) 5-7m
a 2m+3 2m+ 3
Product of Roots
¢ 3m-10
aB:—:
a 2m+3
As given that
O+B=Annn. (i) , o =X, (i1)
From (1) and (11)
o+pB=af

5-7m _3m-10
2ur¥3 2mr¥3
5-7m=3m-10
5+10=3m+7m
15=10m

M{3

—— =1

m=




i) T —B+5m)x—9m—17)=0
Solution:
Let @ S be the roots of the equation.
4 —(3+3m)x - Om-17)=0
ax’ +bx+c=0
a=4.b=-G+5m),c=-Om-17)

Sum of roots

C(+ﬁ:—_b:_(_(3+5m)]= 3+5m
a

4 4
Product of roots

aﬁzgz_(%n;ﬂ]

from (1) and (11)

a+f=af
3+5m —(9;71—17)
4 4

345m=-9m+17
Om+5m=17-3
ldm =14

4
::>m:i—4 :>

mmetric functions of the roots of a

Definition:
Symmetric Functions are those functions in
which the roots involved are such that the
value of the expressions involving them
remain unaltered, when roots are interchanged.
For example, if
flo, By=0o’+ B’ then
FBoy=p+ o’ =o"+p
(- P+ a’=a’+ B

:f((/,‘B)

2

ey Find the value of o + P + 30f,
if =2, =1. Also find the value of
&+ B +3afifa=1,p=2.
Solution:
(i) When oo =2 and B =1,
ol + PP+ 30B =)+ (1) +32)(1)
= 8+1+6=15

(i) When oo=1andp =2,
o+ B +30f = (1) +2)+3(1)(2)
=1+8+6=15
The expression o + B *+30 represents
a symmetric function of o and {3.
Evaluate a symmetric function of roots of a

equation  in terms: of ‘its

If o, B are the roots of the quadratic equation

ax’ +bx+c=0,(@#0)........ (i)
Then O+ B = — . croeeiieaireeinnn, (ii)
a
C
and o= —. (iii)
a

The functions given in equations (i1)
and (ii1) are the symmetric functions for the
quadratic equation (1).

Some more symmetric functions of
two variables o, [3 are given below:

(i) o+ B (i) o +p°
(iiD) é+—;§ (iv) %+§

If a, B are the roots of the

quadratic equation px* + gx +r =0, p=0)
then evaluate o + of’

Solution:

Since o, B are the roots of px’ + qx +1r =0,
therefore,
—b r
arf="=—L  and aff =—
a 2 n

o’ + off’ = off (o + B)

I N
pL p ]73




m If o, B are the roots of the equation

T+ dv+d= 0, then find the value of

i) o+ B> (ii) 1.1
a P

Solution:

Since, o, B are the roots of the equation

2x" + 3x + 4 =0, therefore,

cz+,5’=_—b
a

(i) o +PB”=(a+B) -208

_ (?_3) _2(2)
)




