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Theory of Quadratic Equations
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Relation between Roots and Co-efficient
CEYTELE IS TELLL] (K.B + U.B)

Roots of standard quadratic equation
ax>+bx+c=0 are

—b++/b*—4ac and —b—+/b?—4ac
2a

2a

—b++/b?—4ac —b—+/b?*-4ac
If === and f=—
a a

Sum of roots

5 —b++/b?—4ac | —b—+/b?—4ac
2a 2a
_ —b++/b®—4ac +(-b)- b’ —4ac
B 2a
2
~ 2a
=S __b
a

Product of roots

P:[_MMJ[_b—m]

2a 2a
-+ (a+b)(a-b)=a*-b’
(—b)2 —(\/b2 —4ac )2
(2a)°
b” - (b* - 4ac)
—

Note (K.B + U.B)

b Coefficient of x

a  Coefficent of X
(ii) p _C_ Con§t§nt term2
a Coefficient of x
Quadratic Equation with Given Roots

(K.B + U.B)
A quadratic equation whose roots are given
can be obtained by using formula
X’ —Sx+P=0 Or
x* —(Sum of roots) x + Product of roots = 0

Example 1: (Page # 26) (A.B)

Without solving, find the sum and
product of roots of the equation
3X°—5%x+7=0

Solution:
8x*—-5x+7=0
Here a=3,b=-5c=7

Sum of roots =S = —g

|
o1

|
wlu

Product of roots= P =

WI~ND |0 w

To find unknown values involved in
a given Quadratic Equation
Example 1: (Page # 27) (A.B)

Find the value of h, if the sum of
roots is equal to 3-times the
product of roots of the equation:
3x* +(9-6h)x+5h=0.

Solution:
3x* +(9-6h)x+5h=0
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Here a=3,b=9-6h,c=5h
Let «,fbe the roots of given

equation
Then a+IB:_E:_9_6h _ 6h-9
a 3 3
And  ap=S
a 3

According to given condition
Sum of roots = 3(Product of roots)

a+ p=3af

6h—9=3(5_hj
3 3

6h—9=15h
6h—-15h=9
—9h=9
h=-1
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Q.1  W.ithout solving, find the sum and
the product of the roots of the
following quadratic equations.

(i) X*—5x+3=0 (MTN2017) (A.B)
Here a=1,b=-5,c=3

Sumofroots = —g
__9
1
=5
Product of roots = %
3
1
=3
(i) 3x*+7x-11=0 (A.B)
(LHR 2017, SWL 2017, SGD 2016, D.G.K 2014)
Here
a=3 b=7¢c=-11
Sum of roots = —g
| B
L:
Product of roots :g
11
T3
u
T3
(i) px*—gx+r=0 (A.B)

(LHR 2014, GRW 2014, SWL 2016, MTN
2017, SGD 2016)

Here a=p,b=-qg,c=r
b

a
(-9)
p

Sum of roots

a
p

Product of roots = 2
_r
p
(iv) (a+b)xX’—ax+b=0 (A.B)
(BWP 2014, 17)
Here
Sum of roots = —E
A
- __—a
a+b
-_a
a+b
C
Product of roots = "
b
a+b
v)  (I+m)x*+(m+n)x+n-1=0
Here
a=l+m, b=m+n, c=n-I
Sum ofroots = S = —g
__Mm+n
l+m
Product of roots = P :g
_n-l|
l+m
(vi)  7x*-5mx+9n=0 (A.B)
Here
a:7,b:—5m'(;:9n
Sum of roots = —g
_—5m
7
_5m
7
c
Product of roots = "
_2n
7

Q.2 Find the value of k, if
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(i)

Sum of the roots of the equation
2kx* -3x+4k =0 is twice the
product of the roots. (A.B)

Solution:

(i)

Let «, 5 be the roots of equation

2kx* —=3x+4k =0
Here
a=2k,b=-3, c=4k

S=a+,6’=—E

!
|
|
Lo

N
x~

o
Il
S
Il

N B N
?\_|?\_SDIO ?\—|°°

=2
According to given condition
S=2P

ji:ZxZ
2k

3 4

2k 1
3x1=4x2k
3=8k
3_y
8
k=2
8
Sum of the roots of the equation

x2+(3k—7)x+5k =Oisgtimes the

product of the roots. (A.B)

Solution:

x>+ Bk -7)x+5k =0
Here, a=1b=3k -7, c =5k

Sum of roots =S = _—b

_ 5
1
=5k
According to given condition:
s=3p
2
3
—3k + 7 == E(Sk)
2(—3k+7)=3(5k)
—6k + 14 = 15k
14 = 15k + 6k
14 = 21k
1 _x
21
2k
3
Or = z
3
Q.3 Findk,
0] If sum of squares of the roots of
the equation 4kx® +3kx—-8=0is 2.
Solution (FSD 2015) (A.B)

4kx? +3kx—8=0
Here a=4k, b=3k, c=-8
Leta, B be the roots

Sumofroots=a + 3 = —g

LS
4k
3

:>OL+B:—Z

Product of roots = aff = ¢
a

-2
4k
:>oc[3=_?2

According to given condition
o’ +p* =2
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(a+Bf—2aB=2
Putting the values

(-

| ©
+
|
Il
N

I
h
&|©

(i) Sum of the squares of the roots of
the equation x* —2kx+(2k +1)=0
is 6. (A.B)
Solution:
Here
a=1b=-2k,c=2k+1
Let, «,f be the roots of given

equation,
Then
Sum of roots :a+ﬁ:—g
_ _(—_ij
1
=2k
Product of roots = af = g
2k+1
1
=2k +1
According to given condition

a’+ =6
or (a+p) -2a8=6

Q.4
(i)

Putting the values
(2k)"-2(2k +1)=6
4k* -4k -2-6=0
4k* -4k —-8=0
4(k*~—k-2)=0

Or k?-k-2=0
k?—2k+k-2=0
k(k—2)+1(k-2)=0
(k—2)(k+1)=0
Either

k—-2=0 or
k+1=0

k=-1

Result

k=2,-1

Find p, if

The roots of the equation

x® —x+ p® =0 differ by unity.

(FSD 2015) (A.B)
Let «, f Dbe the roots of given equation.

k=2

Here a=1 b=-1 c=p°
Then a+ﬂ:—9
a
__(;1)
1
=1
aff =°
a
pZ
1
=p2

According to given condition
a-p=1
Taking square on both sides
(a=p) =1

" (a+b)* —(a—b)* = 4ab
(a+p) —4ap =1

Putting the values
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(1)2 —4p° =1 (1) The roots of the equation
1 ap?—1 x* —=7x+3m-5=0 satisfy the
b= relation 30+ 2p =4 (A.B)
1—1:4!p Solution:
0=4p x> —7x+3m-5=0
Or Here a=1b=-7,c=3m-5
p*=0 Let «, 8 be the roots of given
By taking square root equation
p=0
Result: Then sum of roots = o + p = —2
p=0 >
(i)  The roots of the equation = T
x* +3x+P-2=0 differ by 2. N
Solution: (A.B) =a+f=1-(i)
X*+3x+P-2=0 Product of roots = af = =
Here a=1,b=3,c=P-2 a
_3m-5

Let roots of given equation are «, 8
Then sum of roots =a + f = *
a

8

1
>a+pf=-3

Product of roots = af = 4
a

s,
1
According to given condition
a-p=2
Taking square of both sides
(a—B) =4
(a+pB) —4af=4
Putting the values
(3)2-4(P-2)=4

9-4P+8=4
9+8—-4=4P

13 =4P

Or P:E

4

Result: P:E

4

Q.5 Findm,if

1
= aff =3m-5— (ii)
According to given condition
Ba+2p=4 — (iii)
Multiply equation (i) by 2’
20+2B =14 —— (iv)
Sub. Equation (iii) & (iv)
3a+2p=4
2a+2p=14
o =-10
Put in equation (i)
at+tB=7
-10+B=7
B=7+10
B=17
Putting the values of o and  in equation (ii)
aff =3m-5
-10(17) =3m -5
-170 +5=3m
-165
=m

3
Or m =-55
Result:
m=-55
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(i) The roots of the equation 5=m

X*+7x+3m-5=0 satisfy the Result:

relation 3o —243 =4 (A.B) m=35

Let «,f be the roots of given
equation

Here
a=1
Then

b=7, ¢c=3m-5

a+ﬂ=—E
a

=
1
a+ f=-T—>(i)
aff = ¢
a
~3m-5
1
aff =3m—-5——(ii)
Also given
3o -2 =4——(iii)
Multiply equation (i) by 2
200+ 23 =-14——(iv)
Adding equation (iii) and (iv)
3a-2p=4
20+ 2p=-14
S5a =-10
10
5
Sa=-2
Put in equation (i)
a+p=—1
2+ p=-7
L=-T+2
p=-5
Now putting the values in equation (ii)
aff =3m-5
—2(-5)=3m-5
10+5=3m
15=3m
15

—=m
3

(iii)

3x*=2x+7m+2=0
Here a=3,b=-2,c=7m+2
Let «,  be the roots of given equation

(A.B)

Thensumofroots=a +f = _2
2
3
2 )
=atp=g — 0
Product of roots = aff = §
m+2 ..
= 3 —> (i)

Also given

Ta—3p =18—>(iii)
Multiply equation (i) by ‘3’
30+3p=2——(iv)

Adding equation (iii) and (iv)
Ta—-33=18

3a+3p=2

100 =20

>a=2

Put in equation (i)

Now putting the values of oo and f in
equation (ii)
[—4) m+2
2 | =
3 3
-8=7Tm+2
-8-2=7m
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Unit-2 Theory of Quadratic Equations
—1%:7m (i)  4x*—(3+5m)x—(9m-17)=0
-1
—m (A.B)
! H
Result: ere
~10 a=4,b=—(3+5m),c=—(9m-17)
m=— Leta, 8 be the roots

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

(A.B)

(i) (2m+3)x* +(7m—-5)x+(3m-10)=0
Here

a=2m+3,b=7m-5andc=3m-10

Let «, S Dbe the roots of given equation,

Then e+ = —g
8 /=S
[ =
| B 1
| Hii =
And of =<
a
_ 3m-10
| ED -
According to given condition
a+pf=A=af

(By using transitive property)
S>a+pf=af
Putting the values
5-7m 3m-10
2m+3  2m+3
Or
5-7m=3m-10
(By using cancellation property)
—/m-3m=-10-5
—-10m=-15
-15
m=—
-10

Then0L+[3:—E
a

—(3+5m)
4
:3+5m

_ —(9m-17)
==
According to given condition:
a+B=2A and oaf=»A
= a+B=af
"+ Transitive property of equality
Putting the values
3+5m —(9m-17)
I b4

== 3+5m=-9m+ 17

5Bm+9m=17 -3
14m =14

= m=1

Result: m=1
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