EXERCISE 2.3

Q.1 Without solving, Find the sum and

product of the Roots of following Quadratic
Equations.

(i X’ -5x+3=0
Solution: x* - 5x+3=0

ax* +bx+c¢=0
= a=1,b=-5,¢c=3

Sum of roots = § = _—b = h(_TS] =5

a
Product of roots = P = < = 3 =3
a 1
(U) 3I2 +7x-11=10
Solution: 3x*+7x—11=0
ax*+bx+c=0
= 3235b=7,C:—11
Sum of roots :Sz_—b:i
e}
Product of roots = P = —C—=_—ll
a
(iii) px’—gx+r=0
Solution: px’ —gx+r=20
ax*+bx+c=0
= a=p,b=—-q,c=r
Sum of roots =8 = ;b:*[;qui
a P P
Product of roots =P = c_r
a p
(iv) (a+b)x’—ax+b=0
Solution: (a+h)x’ —ax+b=0
Al +Bx+C=0
E— A=a+bh , B=-a, C=b
¢ g = -B -a | a
Sum of roots =5 = A = ) Py

C b
Product of roots = P = 7{

a-+b

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

ax* +bx+c=0
= a=/f+m ,b=m+n ,c=n-/

Sum of roots =8 = __b:__(”EJ“_”)
a {+m
C n—1/,
Product of roots =P = — =
a f+m

(vi) 7x’ —Smx+9n=0
Solution: 7x* —Smx+9n=0

ax* +bx+c=0
= a=7,b=-5m, c=9n

Sum of roots = - — _[_5”1) - om
a 7 7

Product of roots = < = on
a 7

Q. 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:

2kx’ =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+ B= —b
a
S=o+ B = ﬁ: i
2k 2k
product of the Roots = off = <
a
4k
P =0QpD=—
P 2k

Given condition
S =12p



=20
3

2.
3=4 (2K)
3 = 8k

(i).  Sum of the roots of the equation
X" +Bk—=7)x+5k =0 is% times the
product of roots.
Solution:
Le> +(3k=T)x+5k=0
ax* +bx+c=0
a=1, b=3k-7,c=5k
Let o, 3 be the roots of the given equation.
Sum of the roots

S=o+ B: —
a
g “B3K-7)
1
S= 3K +7

Product of the roots =P = o B= <
a

p- 2k
1
P= 5k
Given condition
5= >
2

_3k+7 = % (5k)
2(-3k+7) = 3 (5k)

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

Q. 3 Find k if,
(i) Sum of the squares of the roots of the
equation. 4kx* +3kx—-8=0 is 2
Solution:
4kx* +3kx—8=0 is 2
ax* +bx+c¢=0
a=4k , b=3k , c= -8

Sum of roots

S=a+p=—
a
-3k
o+pf=—
P 4k
oc+B:_—3

Product of roots =P =y = <
a

-8
of=—
4k
3 -2
op=—
k
Given that sum of square of roots is 2 i.e.

o +p* =2
o’ +B*+20p-20p=2
(a+P)’ —20p=2

-3
Put oa+pP=— and o =—
p=— and ap=—

]2

16 &
9k+64:2
16k

Ok + 64 =2 (16K)
9k + 64 =32k
64 = 32 k -9k
= 23k=04
(o
23

Required value of k = s

—



(i) Sum of square of the roots of the
equation X° —2kx+(2k + )= 0is 6.
Solution: | x* = 2kx+(2k+1)=0
ax* +bx+c=0
a=1, b=-2k , c¢=2k+l
o, be the Roots of given equation.

S:a+B:—£
a
—(=2k
a+f= (1 ):2k
aﬁzﬁ
[2]
P= o= 2’:“ =2k +1

Given condition
o’ +p =6
o + B +20B-20B =6
(oe+B)* —2(aP) =6
(=2k)* =2k +1) =6
4k> —4k-2=6
4k* -4k -2-6=0
4k*> —4k-8=0
4(k*=k-2)=0
k*—k-=2=0
k*=2k+k-2=0
k(k-=2)+1(k=2)=0
(k=2)(k+1)=0
k—2=0ork+1=0
k=2 or k=-1
k=-1,2

Q.4  Find pif

(i) The
x* —x+p’ = 0 differ by unity.

(-4%0)

roots of the equation
Solution: x> —x+p” =0

ax” +hx+c=0

a=1 ,b==1 , c=p

Let the roots are ‘&« and -1’

—b -1
Sumofroots=S=a+a-1=—= —(T):l
a

20—1=1
=2a=1+1

=20=2 = |o=1

e P _ e

a 1
a(a-1)=p°

Putting the value of a =1

Product of roots =P = a(ax—1) =

1(1-1) = p?
= p-=0
= p=0

(i)Find p if the roots of the equation
x’+3x+ p—-2=0 differ by 2.
Solution: x’+3x+p-2=0
a=1,b=3,c=p-2
Let ‘¢’ and a —2 are the roots
Sum of roots
-b -3

S=a+a-2=—=—=-3
a 1

20-2=-3
200=-3+2

=2a=-1 =|la=—/.....(0)

Product of roots

P=a@-2=S=P=2_,_»
a 1

a(e-2)=p-2
Putting the value of « from equation (i)




Q.5 Find mif

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

Solution:

Let a.f3 be the roots of given equation.

X' —7x+3m-5=0
a=1,b=-7,c=3m-5

Sum of roots

equation

I
oa+pB=— =—)-:7 ......... (1)
a 1
Product of roots
¢ 3m-5
af=—= T2 o 3m—5. (i1)

a
Since 300+ 2B =4 (given)......(iii)
From equation (i)
a+B=7
B=T7-a
Put B=7-o inequation (iii)
3a+2(7T-a)=4
3o0+14-Zo=4

o+14=4

=414
a=-10

Put «=-10 in B=7-c
B=7-(-10)
B=7+10
=17

Put oo=—10 and B=17 in equation (ii)
oB=3m-5
(—10)(17) =3m =5
~170=3m -5
—-170+5=3m
-165=3m
—-165
—_—=m

3

-55=m = [m=-55

(ii)  Find m if the roots of the equation
x> +7x+3m-5=0 satisfy the relation
3a-2p=4

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

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

0&+B=j
a
o+B=—
P 1

o+P=—T........ (i)
Product of roots

From equation (i)
o+ =-7
B=-T-a
Putting the value of [3 in equation (iii)
3o0-2p=4
3oo-2(-7T-0) =4
3a+14+200=4
Sao=4-14
Sa=-10
_-10
5
Put oe = -2 in equation (i)
o+p =-7
2+pB=-7
B=-7+2
B=-5
Now Put ov=-2 and 3 =-5 in equation (ii)
of=3m-5
(-2) (-5) =3m-5
[0=3m-5
[0+5 =3m
15=3m

m:-l; = lmiﬂ




(1ii)

Find m if the roots of the equation
IX* = 2x + Tm + 2 = 0 satisty the
relation 7a - 33 =18

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

3INT=2X+Tm +2=0
ax>’+bx+c¢c=0
a=3,b=-2,c=7m+2
Sum of roots

b —(-2) 2
C+p =—-——=—"=— .. ... 1
P a 3 3 W
Product of roots
> Tm+2
ef=="00<2 (ii)
a 3
Ta-38=18 ... (ii1)
From equation (i)
2
a+ ff=—
F 3
2
=——-u
p 3
Putting this value in eq. (iii)
Ta-34=18

7(13[211]:18
3

7a—~§—2+3a:18

A

TJa—-2+3a=18
10 =18+2
10 =20
20
10
a=72
Putting o =2 in equation (i)

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

2(—i]= Tm+2
3 3

8

2

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

-10
= m=—
-

X,3/=7m+2

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¢=3m -10

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

b (7Tm-5) 5-7m

[1+B:——=— =
a 2m+3 2m+3
Product of Roots
¢ 3m-10
QB:—:
a 2m+3

As given that

From (i) and (ii)
o+ =of
5-7m _3m-10
2m 3 2mE3
S5-7m=3m-10
54+10=3m+7m
15=10m

3

A

=m

m=—
2




(i) 4’ —(3+35m)x—-9m—-17)=0

Solution:

Let @, B be the roots of the equation.
4 = (3+5m)x—(9m-17)=0
ax® +bx +c=0

a=4,b=—(3+5m),c=-9m-17)
Sum of roots

a+ﬁ:j=—[—(3+5m)}= 3+5m
a 4 4

Product of roots
c Om—-17
X =—=—
p-t= 23
Let a+f=A....0) and af = A.....(ii)

from (1) and (i1)

a+f=af
3+5m _ —(9m~-17)
4 4

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

:)m%g —[m=1]




