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QUADRATIC EQUATION

BASIC CONCEPT

@ Every algebraic polynomial of second degree is called a quadratic polynomial.
For Example :
i) 3x2+5x+7
(ii) 8x2 - 6x
(iii) 5x2 - 7
(iv) ¥2 x2 + 6x — 43 and so on.
@ The general form of quadratic polynomial 15
ax? + bx + ¢: where a_ b, ¢ are real numbers, a # 0 and x is variable.

For a particular quadratic polynomial the values of a, b, ¢ are constant and for this reason a, b and
¢ are also called real constants. For example, in quadratic polynomuial 3x? - 5x+8; 3, —5and8§ are
constant where as x 1s variable.

Value of a Quadratic Polynomial

The value of a quadratic polynomial ax? + bx + ¢

i) atx = is = a(a)? + bla) + ¢ =ae? + ba + ¢

(i) at x = P is ap2 + bp + ¢

(mjatx =5 is=3{5]3+h[5}+c=2532+53+cand S0 on.

In the same way :

(1) ‘v’aiueofoEABx+4atx=2is=5[2}2u3(2]+4
=20-6+4=18

(i) Value of 2 —8x—15atx=—1is=(-1> -8 (-1)-15
=1+8-15=-6

5
T 2
(iii) Value of 7x2 — 4 at x = S 8=7 [E] g

4 _ 28-36

8
- 9 and so on.

Zeros of a Quadratic Polynomial

The value of the polynomial x2-7x+10at:

) x=1is(1)2=-7x1+10=1=-7+10=4
) x=2is(22-7%x2+10=4-14+10=0
[i)x=3is(3)2-7%x3+10=9-21+10=-2
(V)x=5is(52-7%x5+10=25-35+10=0

and so on.
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It is observed here that for x = 2 and x = 5; the value of polynomial x% —7x + 10 is zero. These two
values of x are called zeros of the polynomuial.
Thus, if for x = o, where « is a real number, the value of given quadratic polynomial is zero, the real

number « is called zero of the quadratic polynomial.
% EXAMPLES ¢

Ex.1 Show that :
(1) x=31s a zero of quadratic polynomial x?—2x -3
(1) x =- 215 a zero of quadratic polynomal Tt T 42,
(1) x = 4 15 not a zero of quadratic polynomial 2x2 - 7x - 5.
Sol. () Thevalueof x2-2x —3atx =3 is (3P =2%3=F=9
-6-3=0
— x = 315 a zero of quadratic polynomial x2—2x -3
(i) The value of 3x2+Tx+2atx=—2is

2P +T7(-)+2=12-14+2=0

— x ==215 a zero of quadratic polynomial 3x2+7x +2
(iii) The value of 2x> — 7x =S at x = 4 is 204 - 7(4)-5=
32-28-5=-1=20
— x =4 1s not a zero of quadratic polynomial s
Ex.2 Find the value of m, if x = 2 1s a zero of quadratic polynomial 3x? - mx + 4.
Sol. Since, x = 2 18 a zero of I -mx +4

= 322-mx2+4=0

= 12-2m+4=0,1e., m= 8§

Quadratic Equation & Its Roots

Since, ax? + bx + C 15 a gquadratic polynomial,
ax? + bx + ¢ =0 is called a quadratic equation.

@) —x2-Tx+2=0isa quadratic equation, as —x2 - 7Tx +2is a quadratic
polynomial.

(ii) 5x2-7x=0isa quadratic equation,
(1) 5x2+2=0isa quadratic equation, but

(iv) =7x + 2 = 0 is not a quadratic equation.

< EXAMPLES %

Ex.3 Which of the following are quadratic equations, give reason :
i x2-8x+6=0
(i) 3x2-4=0

(iii) 2x + % = x2
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i
(v) x= + = N 3
Sol. (i) Since, x2 - 8x + 6 is a quadratic polynomial
= x% - 8x + 6 = 0 is a quadratic equation.
(i) 3x% -4 = 0 is a quadratic equation.
(iii) 2x + % =x3
= 2x2+5=x3
= x? - 2% - 5 = 0: which is not a  quadratic

equation.

W2+ = =3

= x¥+2=242

gl 2x2 + 2 = 0 which is not a  quadratic
equation.
Ex4 In each of the following, determine whether the given values are solutions (roots) of the

equation or not :
@ =2 =1=0x=1

i) x2+6x+5=0x=-1,x=-35
) x: + o =a=gx= 1, x=-21
Sol. (i) - Valueof3xZ—-2x—-latx=1is 312 -21)-1=3
N,

. x =115 a solution of the given equation.

Alternative method :
Substituting x = 1 in L.H.S. of given equation, we get
LHS =31 -2x1-1=3-2-1=0=RHS.
LHS. = RHS. = x=1isasolution of the given equation.
(i) Forx =1, LHS. =(-1)2+6 (-1)+ 5 =l-6+5=0=RHS.
= x =- 1 is a solution of the given equation Forx=-5, LHS.=(-5)2+6(-5)+5
=25-30+5=0=RHS.
= X =— 5 is a solution of the given equation.
(i) For x = 2. LHS =x2+ J/2x -4 = (IR + 7 (¥2)-4
=2+2-4=10 = RHS.
. X= '-.E 15 a solution of the given equation
For x = - E-J’I,
LHS. = (-2 + 42 x =242 -4
=4x2-2x2-4=0RHS.

. X=— 2-1"5 15 a solution of the given equation.
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Solving a Quadratic Equation by Factorisation

Since, 3x?2 - 5x + 2 15

3x2 - 5x +2 = 0 is a quadratic equation.

Also, 3x%-5x +2 =3x2- 3x - 2x + 2 [Factorising]
=3x(x-1)-2(x-1)
=(x=-1)(3x-2)

In the same way :

3x2-5x+2=0=>3x2-3x-2x+2=0
[Factorising LH.S ]
> x=-13x=-2)=0
e, x=1=0o0r 3x-2=10
=5 x=1 or X = E;
3
which 1s the solution of given quadratic equation.

In order to solve the given Quadratic Equation :

1. Clear the fractions and brackets, if given.

d

quadratic

polynomial;

2. By transfering each term to the left hand side; express the given equation as : ax? +bx +¢ =0 or

a+bx+ex2=0

3. Factorise left hand side of the equation obtained (the right hand side being zero).

4. By putting each factor equal to zero; solve it.

¢ EXAMPLES ¢

Ex.5 Solve :
i x2+3x-18=0
() (x —4)(5x+2)=0
(iii) 2x2 + ax — a2 = 0; where ‘a’ is a real number.
Sol. (i) x?+3x-18=0 =>x2+6x-3x-18=0
—=x(x +6)-3(x+6)=10
e, (x+6)(x-3)=0=x+6=0o0rx-3=10
X ==06 0r x=3
Roots of the given equation are : — 6 and 3
() (x-4)(5x+2)=0=>x-4=00rS5x+2=0

2
:>x=4nrx=—g

([ii)2x2 +ax —a2=0= 2x2 + 2ax —ax —al =0
= Xx(x+a)—alx+ay=0
le,(x+a)(2x-a)=0=x+a=0o0r2x-a=»0

da
> X=-=—3aor J{=E'
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Ex.6 Solve the following quadratic equations :
i x2+5x=0 (i)x2=3x (ii)x2=4
Sol. () x2+5x=0
= x(x+5)=0
> x=0orx+5=0

=S X=0orx=-5
(ii) x2=3x

= xI-3x=0

= x(x-3)=0

= x=0 orx=3
(ii)x2=4 > x==2

Ex.7 Solve the following quadratic equations :
i 7xI=8- 10x
(ii) 3(x2 —4)=5x
(m)x(x + 1)+ (x+2) (x+3)=42

Sol. (i) 7x*=8- 10x

Tx2+ 10x -8=0

Tx2+ 14x -4x-8=10

Tx(x +2)-4(x+2)=0

(x +2)(7x-4)=0

x+2=0or Tx-4=10

e

y sy Uy

4
=2 or XxX= —
7

il X= =- = 23X
(i) 3(x2-4)=5
Ix2-5x-12=0

S

= 32 -9x+4x-12=0
= xX(x-3)+4x-3)=0
= x-3)(3x+4)=0

= X=-3=0or 3x+4=10
:}1=3m‘x=+%

{@)x(x+ 1)+ (x+2)(x+3)=42
X2+x+xP+3x+2x+6-42=0
X2+ 6x-36=0
x2+3x-18=0
x2+6x-3x-18=0
X(x+6)-3x+6)=0
(x+6)(x-3)=0

==6 or x=3

U

L R U

Ex.8 Solve for x : 12 abx? — (9a — 8b%) x — 6ab = 0
Sol. Given equation 1s

12abx? — 9a’x + 8b%x — 6ab = 0

= 3Jax(4bx — 3a) + 2b(4bx — 3a) =0

= (4bx - 3a) (3ax + 2b) = 0
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= dbx -3a=10 o Jax +2b=10

Ja 2b
T T e or x=——
4h 3a

Solving a Quadratic Equation by Completing the Square

Every quadratic equation can be converted in the form :
(x+al-b2=0or(x-a2-b2=0.

Steps :

1. Bring, if required, all the term of the quadratic equation to the left hand side.

2. Express the terms containing X as x2 + 2xy or
x2 - 2xy.

3. Add and subiract '_-,r2 to get x2 + 2xy + },2 - y2 of x% — 2xy + yz - yzg which gives
(x +yP - y* or (®— y) - y2
Thus,
i) x2+8x=0 = x2+2xx4=0
S x2+ &k x4+42-4=0
= x+42-16=0
() xX=gx=0" = x2 -2 xx x4 =0
=>x2-2xxx4+42-42=90
= (x-42-16=0

¢ EXAMPLES ¢
Ex.9 Find the roots of the following quadratic equations (if they exist) by the method of completing
the square.
i 2x2-Tx+3=0
() 4x2+4B5x+3=0
([iii)2x2 +x +4 =0

Sol. () 2x2a—?x+3=ﬂ:>x2u—3—x+-§—={}
[Dividing each term by 2]
:}12~2xxx%+%=l]
. 2 2 2 2 .
- 7 1]_1 3.
=X 2xxx4+[4 [4+2 0
1V 49 3
NE W
7Y '[49—24JL
:}{X I)— i =0
77 25
:?[K—E] HE_G

. 2 7 5
g, |x—=|=—=—2xXx=-—==+ =
%) =% 1
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_ 7 5 7 5
I.E'.,X—-E—.E or x—-z——z
e Ly P L
4 4 3 4
1
= x=13 {}rx=5

(@) 42 +4\3x+3=0= X2+ fFx+ =0

Vi [@3_{:&]3%

1.e x*+2xxxT ZJ 3 =10
7] - : ‘J—_
3 3 3
= [x"‘":;"] - —+—=01e [3"’-"‘""‘"] =0
2 4 4 2
:}X+£=ﬂ a_nd x=i
2 ) _ 2
Roots are ° g and —¥2

[2x2+x+4=0 = x2+ > +2=0
2 7 -f |: 12
Le. X +2xxxz+ - =|=|+2Z2=0

4 4
By, . S—
x f— —_ — —
= 4) 16
T = 1 T
1Y 31 1 1432 31
_ —_— = —— = = —
= [”4] 6~ 0 [ 6 16 1&J
X , _
o Hl]' 3
L4 16

This 1s not possible as the square of a real number can not be negative.

Solving a Quadratic Equation by Using Quadratic Formula

Hindu Method (SriDharacharyaMethod):
By completing the perfect square as

b ¢
axl+bx+c=0 =x2+—x+—-=0

i d
Adding and substracting ﬁ,&
b "f b* —4ac
2a 4a° =0

—b+ b’ —4dac
2a
Hence the Quadratic equation ax? + bx
(a # 0) has two roots, given by
_ —b+yb® —dac b—vb? —4ac

and p=—

2a 2a

Which gives, x =

Note : Every quadratic equation has two and only two roots.
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¢ EXAMPLES ¢

Ex.10 Solve the following quadratic equations by using quadratic formula :
DxI-Tx+12=0 (ii)3x2-x-10=0
Sol. (i) Comparing the given equation x% — 7x + 12 = 0 with standard quadratic equation ax? + bx +¢
=0;wepget:a=Il,b==Tandc= 12
wobr—dac=(-7-4x1x12=49-48=1
ﬂlﬂwillbz—-iac = 'q'l']_ =]

2a

T+l T+1 i
oW 5 or T—40r3

(i) Comparing the given equation 3x2 — x — 10 = 0 with equation ax?> +bx +¢ =0; we get - a =
Lb=-1Namdc =- 10

b2 —dac=(-12-4x3x-10=1+ 120 =121 and 4% _gac = J121= 11

_b+yb? —dac

2a
1+11 1+11 1-11

= X = = or =6 or-=5
* 3 2 P

X =

=R

Hence, x =

.—hixllbz—dfm:

Ex.11 For a quadratic equation ax? + bx + ¢ = 0, where a # 0, prove that : x = o
Sol. ax2+bx+c=0

— 4a2x? + 4abx + 4ac = 0 [Multiplying by ‘4a’]

= (Qax)?+2x2ax xb+b2-b2+4dac=0

= {Ea:{+b]2—h2+4a::=ﬂ

= (2ax + b)> = b? — dac

= 2ax + b == Jb?—dac

= 2ax = — b £ b2 —dac
—b b2 —dac

= X= 5
Ex.12 Solve, by using quadratic formula, each of the following equations :
()22 +5Ax +6=0(i)3x2+2B5x-5=0
Sol. (i) Comparing 2x2 + 53X + 6 = 0 with ax2 +bx + ¢ =0, we get :
a=2,b=5{3 andc=6
_1:2_4ac=(5£}2u4 .3 6. =25 3 —A8 = 2T
Vo> dac = 477 = B33 =33

—b+b? —dac _ _53+3.f3

2a 2x4

—sf8+33 - _sfi-383
4

R

4

s LI L £] :

= 4.——2131'—215

(i) Comparing 3x2 +25x — 5 =0 with axX+bx + ¢ =0, we get :
a=3.b=205 adc=-5
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b2*4ﬂf=[2£}2u43{3){._.5=4xS+ﬁ_ﬂ=gn
‘th—-ﬂ-ac o «fﬂ_ = Jlox =41|f§
—b+ b’ —4dac _ —2 514,,."5"

. XF

2a 2x3
_ —25+445 o -25-a5
6 6

"

= s or —
b [ 3
Ex.13 Using the quadratic formula, solve the equation :

a’hbix? — (4b% - 3ah)x — 12a’b? =0
Sol. Comparing given equation with Ax>+Bx +C=0, we get :

A = albl, B == (4b* - 3a%) and C = -12 aZb?

BZ — 4AC = (4b* — 3% - 4 x a’h? x — 12a2b%
= 16b® + 9a% — 24a%b? + 48a%b?

16b% + 92% + 24a%b? = (4b* + 3a%)?

JB2_aac = 4b* + 3at
~B+yB? - 4AC

]

2A
_ (' -3ty @b’ + 3
ATE &
4b% —3a% + 4b + 32 4b% —3a - 4b® — 32
a 22 A 2a7h?
8b* —6a* 4p° —3a?
T2 Mt a2 O

Nature or Character of the Roots of a Quadratic Equation

The nature of the roots depends on the value of
b2 — 4ac. b2 — 4ac is called the discriminant of the quadratic equation ax? + bx + ¢ = 0 and is

generally, denoted by D.
D = b? - dac
@® IfD>0,ie, b?—4ac>0,ie, b®-4dacis positive ; the roots are real and unequal. Also,

(i) Ifb>—4acisa perfect square, the roots are rational and unequal.
(ii) If b2 — 4ac is positive but not perfect square, the roots are irrational and unequal.
@ IfD=0,1e, b? — 4ac = 0: the roots are real and equal.

®IfD<0, e, bl - 4ac<0; Le., b? - 4ac is negative, the roots are not real, 1.e., the roots are

imaginary.
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¢ EXAMPLES 4

Ex.14 Without solving, examine the nature of roots of the equations :
i 2x2+2x+3=0 (i) 2x2-Tx+3=0
(ii)x2 - 5x-2=0 iv)4x2—4x+1=0
Sol. (i) Comparing 2x% + 2x + 3 = 0 with ax® + bx + ¢ = 0; we get:a=2 b=2andc=3
D =b? - dac = (2)> =4 x 2 x 3 = 4 — 24 = — 20; which is negative.
. The roots of the given equation are imaginary.
(1) Cnmparingzxz—?x+3 = 0 with ax2+l:rx+c=-:}; weget:a=2 b=-T7andc=3
D=b%-4ac=(-7)2 -4 = 2 x 3 =49 — 24 = 25, which is perfect square.

. The roots of the given equation are rational and unequal.

(i) Comparing x2 = 5x =2 =0 withax2 +bx +c=0: weget :a=1, b=-5andc =~ 2
D=b’>—dac= (-5 -4 x 1 x—2=25+8=33: which is positive but not a perfect square.
. The roots of the given equation are irrational

and unequal.
(iv}Cnmparing4x2u4x+l=ﬁwimax2+hx+c=ﬂ; weget:a=4,b=-4 andc=1
D=bl-dac=(42-d4x4x1=16-16=0
Roots are real and equal.

Ex.15 For what value of m, are the roots of the equation (3m + 1) x2+ (11 +m)x +9=0equal ?
Sol. Compaﬂngmegivmequaﬁmwimax2+hx+c=ﬂ;weget:a=3m+11h=I]+mandc=
9
Discriminant, D = b2 — 4ac
=(11+mP-43m+1)x9
=121 +22m + m? - 108 m - 36
= m? - 86m + 85
=m? - 85m — m + 85
=m(m — 85) - | (m — 85)
=(m-85)(m-1)
Since the roots are equal, D =0
= (m-85)(m-1)=0
= m-85=0 orm-1=0
= m= 85 or m=1

Sum and Product of the Roots

Let o and B be the two roots of the quadratic equation ax2 + bx + ¢ = 0.
_b4b? —dac

2a

~b-b? —4ac

2a

Since, ax2 +bx+c=0= x=

~b+yb? - dac

then, let : @ =—————and p =

. The sum of the roots = a +

_ —b+yb? —4ac 3 —b—+yb” —4ac

2a 2a
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—b+wfh1—4&-|: —b—\'rhl—ﬁla::
2a

—2b b

22  a

And, the product of the roots = a . B

[

2a 2a

_ (=0 —(¥b? —dac)? _ b’ —(b” —dac)
. 4a’ . da”
b —b +4ac  dac

= =~ =
4a’ da
If o and P are the roots of the quadratic equation ax? + bx + ¢ = 0 ; then :

&
a

(1) The sum of the roots

P b  coefficient of x
= (1 —+ —_— ==
i coefficient of x°

(1) The product of the roots

cons tant (absolute) term

c
=ap + - = S
a coefficient of x~

To Construct a Quadratic Equation whose Roots are given
x2 - (sum of roots) x + product of roots = 0
To get the quadratic equation with given roots :

(1) Find the sum of the roots.

(1) Find the product of the roots.

(i) Substitute the values of steps 1 and 2 in X (sum of the roots) + (product of roots) = 0 and

get the required quadratic equation.
% EXAMPLES %

Ex.16 For each quadratic equation given below,

find the sum of the roots and the product of the roots :
i x2+3x-6=0
() 2x2+5:5x+6=0
(iii) 3x2 + 245x - 5 =0
Sol. (i) Comparing x> + 3x = 6 = 0 with ax? + bx + ¢ = 0, we get

a=1,b=3andc=-6
b 3
. The 5umnftherunls=u; =i

And, the product of the roots = ; = —=-5
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(i) Comparing 2x2 + 5.3x + 6 = 0 with axZ+bx +c=10; we get :

a=2.b=53 andc=6

< ;
. The sum of the roots = — P %
And, the product of the roots = 5 = % =3
(iii) Comparing 3x2 + 25 x — 5 = 0 with ax? + bx + ¢ = 0; we get :
a=3b=2y 5 andec=-5
b L)
. The sum of the roots = — = == %E_
5
And, the product of the roots = 5 =ap

Ex.17 Construct the quadratic equation whose roots are given below -
@ 3,-3
@3+45,3-45
(iii) 2+-.f§' E—Jg
2 2
Sol. (i) Since, the sum of the roots=(3)+(-3)=3-3=0

And, the product of the roots = (3) (<3)=-9

". The required quadratic equation 1s :

x2 = (sum of roots) x + (product of roots) = 0

= x2-(0) x + (-9) =0, ie,x2=-9=0

() Since, the sum of the roots

=3+ 5 +3-/1=6

And, the product of the roots
=(3+B)B3-3)=9-3=6

. The required quadratic equation is :

x2 - (sum of roots) x + (product of roots) = 0

= xl-6x+6=0

(1) Since, the sum of the roots

_2445 245 _2445+2-45
2 2 2
And, the product of the roots

2=2
. -{zzﬁ][z—zﬁ] o '4;5 = %

. The required quadratic equation 15 :

e (sum of roots) x + (product of roots) = 0

o 12—2x+[—l—]=ﬂ
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Ex.18

Sol.

Ex.19

Sol.

Ex.20

Sol.

::.xi_zx_%=ﬂ,i_e_,4x2-3x~|={:-

If a and ¢ are such that the quadratic equation ax? — 5x + 3 = 0 has 10 as the sum of the roots
and also as the product of the roots, find il
and c.

Forax2 -5x +¢c=0

" coefficient of
the sum of roots = — w
coefficient of x~
5 s

d a

. constant term .E
and the product of roots = =~=—
coefficient of x= @

Given : The sum of the roots = 10

2y REaRe s =S Sias Sesek
a 10 2

The product of roots = 10

><=10 —Sc=10a=10x==5
a 2
—>a= % and ¢ =5
If one of the roots of the quadratic equation

22+ px +4 =01s 2, find the the value of p. also find the value of the other roots.
As, 2 is one of the roots, x = 2 will satisfy the equation 2x2 + px +4 =0
= 222 +p(2)+4=0
> 8+2pt+4d=10
e 2p==12andp=-6
Substituting p = — 6 1n the equation 2x2 +px +4=0; weget:2x2-6x+4=0
= x2-3x +2=0 [Dividing each term by 2]
= x2-2x-x+2=0
X(x-2)(x-1)=0

X=2=0o0r x=1=10

Uy u U

x=2 or x=1
. The other (second) root 15 1.

In the following, find the value (s) of p so that the given equation has equal roots.
(i)3x2-5x+p=0 (ii)2px2-8x+p=0

(1) Comparing 3x2-5x+p=ﬂwilh ax? +bx +¢ =0, we get : a=3 b=-5andc
=P

Since, the roots are equal ; the discriminant b? - dac = 0
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Ex.21

Sol.

Le., 2-4:<3>-<p={}

=25-12p=0andp= 1 =2 —

() Comparing 2px? — 8x + p = 0 with ax? + bx + ¢ = 0; we get :

b? — 4ac = 0 [Given, that the roots are equal]
= (82 -4x2pxp=0

= 64— 8p* =10

— —8p2=-64, p2=8andp ==+ .8
ie.p==242

(i) o + p2 (i) o3 + p3 {m}';i + B
o
We know, sum of roots (o + B) = — E

And, product of roots (a i) = E; therefore :
() (o0 + By = o+ B2+ 2ap
= o + B2 = (a + B) - 20p

(3

() o + B = (a + B) (o + P> — ap)

(=

b* .c hz—l’.iﬂ:

LA e :

b

c
a 2

o 6 . p Walip]
i) — +— =
@) §+ o=
b* —2ac ;
a2 b? —2ac a b2 —2ac
—_ = W — =
C as c ca

Relation between Roots and Coefficients :

If roots of quadratic equation

(a 20) are g and B then :

D-p-BrG v = e 2D

b® — 2ac

(11) -u3+[:13 = .{u+[i]|2—2uﬁ ==

(iii) a2 —p2=(a +B) o+ B)’ —dap

_ byb?-dac _ 4D
- —fee
a~ a

(iv) o + B3 = (a + B) (& + B* - af).

ax?

a=2p,b=-8andc=p

If @ and P are the roots of the quadratic equation ax” + bx + ¢ = 0, then find the values of :

bx + C - 0
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; : — b@ -3
D'.3+ﬂ3= b+ﬁg~ 3:1{5 B+[i£=— a—jﬂ':J

(v) &3 - B3 = (o - B) (a2 + B2 + aP).
Wi opi= b—ﬁg-F Yap -5C
=.ﬁ||Ei+|3g-4u[j {b+ﬂg—ﬂﬁ}

al —ac- b® —dac
- Jﬂ'3

{\"i} .u‘I +Ij4 - I{b_ﬂg— 2 [5}2 ‘—2-:12 ﬂz : —:231‘2 k—- 2 -:_i

(vil) o -pt -’ —ﬁjj&l +1ﬁ1j
-b@ —3acj«.|'b3 —4ac
4

a’
(viu) ol +.:I[']-+ pl= b+lﬁg—.uﬁ

B u3+ﬁ3_b+ﬁg—zu[i
o af af

(x) o2p+pia = ap B+pC

o Bl Bl e
{11[12 a’p?

Equations Reducible to Quadratic Equations

(ix) % +

Type 1 : Equations of the form ax* +bx2+¢ =0,
Method : Substitude x? = y and solve.

¢ EXAMPLES ¢

Ex.21 Solve the following equations :
i x*-26x2+25=0
(i) z* - 1022 +9=0
Sol. (i) Substituting x2 =y :
x4-26x2+25=0
= y2-26y+25=0
ie,y? 25y -y+25=0
=> yy-25)-ly-25 =0
e, (y—=25)(y-1)=0
> y-25=00ry-1=0
1e,.y=28o0r y=1
y=25=>x2=25 | y=1 = xI=1
> x=%35 | = x==+1
. Roots of the given equation are : £ 5, £ |
(ii) Substituting z* = x
22 =102 +9=0= x2-10x+9=0
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iex2-9x-x+9=0>x(x-9-1(x-9)=0
e (x=9)(x=-1)=0 =x-9=0orx-1=0
x=0 Sigl=01 x=1 Szt=1
> z=+x3 | S z=%1
Solution of the given equation is : 3, + 1.

e

Type 2 : Equation of the form : px + = =1

X

Method : (1) Multiply each term by x.

(11) Solve the quadratic equation obtained to get the non-zero value(s)
of x.

Ex.22 Solve: ;
(i) x+ = =6 3y+% =2
Sol. () x+ % =6
= x2+5=6x [Multiplying each term by x]
= xI-6x+5=0
=>xI-5x-x+5=0
e x(x-5)-1x-5)=0
= x=-3)xx-1)=01e.,x-5=00rx-1=0
=>x=50rx=1
Required solution 1s 5, 1
. 5
() 3y + E =2
—> 3y x 16y + 5 = 2 x l6y
= 48y2 -32y +5=0
= 48y — 12y - 20y +5=0
e, 12y (dy - 1) - 54y -1)=0
= (@4y-1)(12y-5)=0
e dy=1=0o0r 12y =5=0
5

12

> 4y=1lorl2y=5 i_e_,y=%nry=

: . —
Required solutions 1s : =T

Type 3 :

Equations involving one radical : - a—x2=bx+c

Method :

1. Square both the sides to get : a-x?=(bx+c)

2. Now simplify it to get a quadratic equation.
3. Solve the quadratic equation obtained.

Ex.23 Solve: _
() Jx +2x=1 (i) y3x2-2 +1=2x
(iil) y2x2+9 +x =13
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Sol.

i +x +2x=1
= Jx =1-2x ie, x=(1-2x)?
S x=1+4x2-4x e, 1+4x2-4x-x=10
S 42 -5x+1=0 ie 4x2-dx-x+1=0
S 4&xEx-D-1x-1D=0
e (x-1NEx-1)=0=x-1=0
or 4x-1=10
|

e x=lorx= i

Remember :

In the case of equations involving radical (s); it 1s necessary to check each value of variable x, or
y, or z obtained, that value (s) satisfy the given equation or not :

Checking :
Forx=1:LHS = '.,,I'I + 2x
=l +2x1=1+2=3
RHS.=1=LHS. # RHS.
Hence x = | does not statisfy the given equation so x = | 15 not a solution of it.

1 - 1 I
me=:L.H.S.=J§+Ex=J§+2_I

B
_E+E__1_R'H'S'

ST : 2 1 : . :
Hence, x = T satisfies the given equation and so x = 7 lsa solution of 1t

(i) yix2-2 +1=24

= 22 =2x - lie, (32 -2)=(2x - 12

= 3x2-2=4x2-4x+1

e dxt-3x2—4x+1+2=0

> x2-4x+3=0 iex?-3x-x+3=0
=S XxXx=-3N-1x-=-3)=0

e (x-3)(x-1)=0 =x-3=00rx-1=0

lex=3orx=1

On checking, we find that both the values of x obtained satisfy the given equation.

Required solution = 3, 1

(iv) yZx+9 +x = 13

= Jx:9 =13 -xie2x+9=(13-x)?

= 2x + 9 = 169 + x? — 26x
ie,x2=26x—-2x+169-9=0

= x2 - 28x + 160 = 0 i.e, x? - 20x — 8x +160=0

= XxX-20-8(x-200=10

e (x=-20(x-8)=0 = x=20o0r x=28

On checking, we find that only x = 8 satisfies the given equation.
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. Required solution = 8

Type 4 : Equation involving two radicals, such as:

Jax+b T Jex+d T €
or Jﬂx+h = Jﬂxﬂ] ={

Ex.24 Solve:
@) Yax—3 + y2x+3 =6
(i) y2xi9 — Jxd4=3
Sol. @ Jax3 + Y3 =6
= Jix—3=6- y2x+3
e 4x—3=(6— =3 P
= 4x-3=36+(2x+3) -2 x 642213
ie 123x+3 =36+ 2x + 3 —4x + 3
= 12./3x+3 =42 - 2x
i_e_,ﬁ-sz—+ = 21 — x [Dividing each term by 2]
= 36 (2x + 3) = (21 — x)? [Squaring both the sides]
= 72x + 108 = 441 + x2 - 42x
= x2=42x - T2x + 441 - 108 =0
e, x2—114x +333=0
= x2-111x-3x+333=0
ie x(x—-111)-3(x-111)=0
= x-111){(x-3)=0
e x—111=0o0rx-3=0

= x=1llorx=3
Checking :
Forx=111:
LHS. = J4x11173 + J2x111+3
= Ju1 + 225 =21 + 15 =136

But RHS.=6
— LHS. #RHS and so x = 111 is not a solution of the given equation.

Forx=3
LHS. = J3x3-3 + J2x3:3 = {8 + 49 =3+3=6=RHS.
—» X = 3 15 a solution of the given equation.
@) Zx+9 - Vx4 =3
= JIx70 =3 +/x-4
ie.2X+9=9+x-4+6x-4 [Squaring]
= IX+9=0+x—-4+6x2
= x+4=645x1
= (x+42=36(x-4)
ie,x2+8x + 16 =36x — 144
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= x2-28x + 160 =10

i.e,x?—20x - 8x + 160 = 0

= x(x-200-8(x-200=10

e (x=200(x-8)=10

> x-20=0orx-8=0

le.x=20or x = 8.

On checking, we find that both the values of x obtained satisfy the given equation.

. Required solution = 20, 8
Type 5 : Equation of the forms :

(i) a (KEHL?] +b [x+—} +e¢=0

(i) a [xz—:zJ +b [x—;] +¢=0

Method :

1. For form (i), take x +-% =y = x2 +%= y-2

For form (i1), take x —-%= Y x* +1]—1= v +2
2. On substituting the value of x>+ :—1 ; the given equation will reduce into a quadratic equation.
3. On solving the equation obtained, we shall be getting the value (s) of y.

4. For each value of v, get the value (s) of x by taking x + % =y or X - % =y, as required.

Ex.25 Solve the following equations by reducing them into quadratic equations :

| |
1}— [x+—]+14=n
K= X

@i 2 [f 4

() 8 [K3+;]—3-] - 42 [x—ﬂ +29=0

Sol(1) Letx + % =y = [1-}%}‘—_- }’!

: B 1
e x2+ — +2xxx —=y2
i X

1
Xy
:>x+x2—y—-2

X
= 2y -2)-9y+14=0
= 2y -4-9y+14=01ie,2y -9 +10=0
= 2y -5y—-4y+10=0
1e,y(2y = 5) -2 (2y-5)=0

; 2["1"'"'1'-}'] 9 .{”-ﬂ +14=0
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= 2Qy=-5)(y-2)=0,1e,2y-5=00ry-2=0

= ¥ =

ba | un

or y=2
E
Wheny=5

1 5 .
e b, iy I=5‘ l_e_,2x1~51+2=ﬂ

ol Ay ~xH2=01e, (2x-1)(x-2)=0

== orx =2

When y = 2

:}1+£=2 ie x2-2x+1=0
= (x-12=0 g, x=]=

) . 1
Required solution = 3 2

" o i
(u}Lelx-;—y :}[x 1] =y

1 1
iexi+ =~ =y By bk oo =yt 43
2 X
- 7 1 ' i
8 [x'+—2] - 42 [x——] +29 =0
X X
= 8(y2+2)-42y +29=0
= 8y2+ 16 -42y +29=0
ie,8y? —42y +45=0
= 8y - 12y - 30y + 45 =0
Le,dy(2y - 3) - 15 (2y=3) =0
= (2y-3)(@y-15)=0
1e,2y=3=0 or 4y—-15=10

_3 1%
= y—;m‘ }"—T
Wheny=%
g e ie2x2-3x-2=0
X 2
=522 —4x+x-2=0 e, (2x+1)(x=2)=0
1
=2 x==-3 orx =2
15
Wheny—?

1 15 .
== St l_e_,4x2=]5x~4={]

= 4x2-16x+x-4=0 ie.(dx+1(x-4)=0

1
= x=-7 o X =4

-

; , 1 1
Required solution = 3.2 7 4
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Ex.26

Sol.

Ex.27

Sol.

_Sa]ve for x :

yx2-36 — (x — 6) = 24x>-15x+54

Since, x2 - 36= (x-6)(x+6),x-6= 1,||{x—15}3

and x? - 15x + 54 =x2 - Ox - 6x + 54 = (x - 9) (x - 6)
J 236 - (x=6) =2 JE-N=-6

= JE-6x+6) -J.x_f,]2 ~ 2 598 =0

= x6(Jx76 - x5 -2459)=0

=> JX—6 O Jx+6 — Jx—6 —24x—9 =0
S == x—-6=0 = x=§
e = e |

= Jx16 - Jx6 =2/x9

= (Jx56 — Vi 6 P =(2{x9)

ie,X+6+x-6-2 Jxr0x-6 =4(x - 9)

= 2x = 24x?-36 =4x - 36,

ie.x— yx2—36 =2x — I8

. T8 e Gali18 ) — ¥ Uie

= 324 + x2 - 36x = x2 - 36, ie, 36x =360

= x=10

On checking, we find x = 6 and x =10 both satisfy the given equation.

Required solution = 6, 10

Solve for x :
x4 x+2 x* +3x+1
5= +2 Jj— 23 =
xT+3x+1 2xT+x+2
2%x7 +x+2 x2+3x+1 ‘]
Let — - =Y = 1—=_
T+ 3x+1 2x°+x+2 ¥

: . I
. (iven equation reduces to y + 2 = v 3=0

=y -3y+2=0 ie,(y-2y-1)=0

b y=2oy=1

When y = 2 ::-1’-2—’-;“—4(2 =2
T +3x+1

i
i 5 [Squaring]

x2+3x+l
e dx?+12x+4=2x2+x+2

= 22+ 1lx+2=0

—IE (1) —4x2x2 1144105

2x2 4

lLe.x =
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Ex.28

Sol.

Ex.29

Sol.

. 2
When}r=1 = E%Lﬂ=]
Hn‘+3x+l

2xT +x+2

=1 [Squaring]

xl+3x+I
ie2xl+x+2=x24+3x+1

= x2-2x+1=0

e, (x—-12=0
> Xx=1=0and x =1
Required solution = % i

Solve for x ;

4 )
[2x+1] 6 [2x+1] +8=0 x %1

x+1 x+l

2x+1Y 2x+1Y*
LEl£x+1]=y :}[K-I-l] =}"2
. The given equation reduces to :
y2-6y+8=0 iey-dy-2y+8=0
=>y=49(y-2)=0, 1e,y=dory=2

2
2x+1 .
Wheny=4 = [ ] =4 1¢,
x+1
2x+1
X+ =:|:2
i+l
2x+1 -
i+l

= 2x+ 1 =2x + 2 ; which gives no solution.

2x+1

x+1 =-12 -
] = G L andx=-§
When y = 2

- [2”1]_= 2 e, X2 +dAx+ 1= 2 (2 + 2x £ 1)

x+1
sS4l +ax+1=2x+4x + 2, ie, 2x2 =1

1 1
:>xz=iandx=i—

=

: : i
Required solution = - — £ —

Solve forx : 4™ + 41 =10
47X 44l 10 4x 45+ — = 10

4}(
4
Substituting 4* =y, we get : 4y + e =10

= 4y2 + 4 = 10yie 2y =S5y +2=0
= 2y —dy-y+2=0 ie, (y=-2) Qy-1)=0
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Ex.30

Sol.

!

2
= 4x=2je,22x=2!
[ 4=22 4=2%]

::~?.1n{=landm=l

D>y=2 o0 y=

When y = 2

2 .
= l X = l
When vy > — 7
R L=2_|]
1Le. 2 2 [ 5
D> X==]land x = - %
: W
Required solution, T

1

; A _
Solve for x - 4[:&—5 + 8 (x+—]= 20:-x=+0

X
1
-]_f:lx+;—y
2 2
(- -
X X
—ox) =4 b e
D>y =|x-—| =4 1e, ¥y =4=|x-

X

- 4{x—%]2+ s(ﬂﬂ =29
= 4(y2-4)+ 8y =29

ie 4y’ - 16 + 8y =29 =0
= 4y +8y-45=0

e 4y’ + 18y — 10y —45 =10
> 2y(y+ ) -5(y+9)=0
= 2y+ 9 (2y-5=0

b |

: 9
Y™ o Y.

=1-N
ta e

1
When y = = gk me

e 2x2+9x+2=10

—944(9)7-4x2x2  _g4+.J65

= xX= 373 = %

5 15
Wheny=5 :::-x+—=5
X

ie2x2-5x+2=0

= 22 -4x-x+2=0 ie, (x-2)(2x-1)=0

1
= x=2 or x=5

|
X

)

-
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—9+/65

4 ?

2

Required solution = . %

Condition For Common Roots

@ Only One Root is Common : Let o be the common root of quadratic equations a,x* + b;x + ¢,
= 0 and a,x? + byx + ¢, = 0 then
. aa? +ba+e =0
a0’ + byo + ¢, =0

2

o B o B 1

By Cramer's rule : €1 by fap - |a by

-2 ba a4y —C3 as ba

a? a 1

or bies —bae P ——
€2 —bsyey  aze;—ajes  ajb; —asby
= o= 220 ST bje; —byey a0
ajby —abyp Az, —ayc,

. The condition for only one Root common is 143 = clal}z = (bycy; = byey)(agh, -

Maxim#h & Minimum Value of Quadratic Expression

© Both ek ticdapmmsomn:ax” + bx + ¢

(i) TheowqDusdraciedebipnssision has least value at x = — EL_ This least value is given by
d

43.{:—!32-__5[— = :] =
da B :'f; % ©

' b
(ii) If a < 0, Quadratic expression has greatest value at x= - e This greatest value 15 given by

dac-b* D

4a  da

Problems on Quadratic Equations
For solving problems based on quadratic equations, the following steps must be adopted :
1. Read the given statement of the problem carefully to find the required unknown quantity.
2. Take the unknown quantity as ‘x’ and according to the given statement, form an equation in terms of
x
3. Simplify and solve the equation to get the value/values of *x’.

< EXAMPLES ¢

Ex.31 Find two consecutive natural numbers, whose product 1s equal to 20.
Sol. Let the required two consecutive natural numbers be x and x + 1.
Given:x(x+1)=20 = x2+x-20=0
= x+t5x-4)=0 =>x=-5,orx=4
Since, x must be a natural number,
T x=4
And required numbers are x and x + | 1.e, and 5.



Page 25

Ex.32
Sol.

Ex.33
Sol.

Ex.34

Sol.

Ex.35

Sol.

The sum of the squares of two consecutive whole numbers 1s 61. Find the numbers.
Let the required consecutive whole numbers be x and x + 1.

X2+ (x+ 1) =6l

xX2+x2+2x+1-61=0

et
= 2x2+2x-60=0
= x*+x-30=0 [Dividing each term by 2]
D> x+6)(x-35)=0 [On factorising]
=S x=-6,0rx=5
* % 15 a whole number,
x=3

And, required numbers are xandx + 1 =5and 5+ 1 1e, 5and 6

; oy . 8
The sum of two natural numbers is 8. If the sum of their reiprocals is Tod find the two numbers.

Let the numbers be x and 8 — x.

l " 1 " i L Box+x = i
’ x E—x. 15 %8—x) 15
3:11 = % ie.120 = 64x - 82
= 8x2 - 64x + 120 =0
= x-S+ 15=0 [Dividing by 8]
= x=-5)x-3)=0 [On factorising]

= x=5 0o x=3
When x = 5, the number are x and 8 — x = 5 and 3, and when x = 3, the numbers are x and 8 —

X
= 3 and 5.

Required numbers are 5 and 3.
Divide 16 into two parts such that twice the square of the larger part exceeds the square of the
smaller part by 164.

Let larger part be x, therefore the smaller part =16-x
Given : 2x2 - (16 - x)2 = 164
= 2x2 - (256 +x2 - 32x) - 164 =0
ie,2x2 =256 -x2+32x - 164 =0
> x2+32x-420=10
On factorising, it gives : (x +42) (x - 10) =0
e x=-42o0rx=10
ox=10
Hence the larger part = 10 and the smaller part = 16 = x = 16 - 10=6
Two positive numbers are in the ratio 2 : 5. If difference between the squares of these numbers
is 189 ; find the numbers.
Let numbers be 2x and 5x
(5x)2 — (2x)F = 189
= 25x? - 4x? = 189 and 21x? = 189

189
iexl= — =
21
=S xXx==x73

Since, the required numbers are positive,
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Ex.36

Sol.

Ex.37

Sol.

Ex.38

Sol.

wx=3
And, required numbers = 2x and 5x =2 x 3 and 5 » 3 =6 and 15

A two digit number 1s such that the product of the digits 1s 35. When 18 1s added to this number
the digits interchange their places. Determine the number.

Let ten’s digit of the numbers = x and its unit digit = y.
. The two digit number 15 10x +v.
Given :x _y=35and 10x +y+ 18 = 10y + x

= y= -35 and 9x + 18 =9yie, x+2=y
On substituting y = 2 inx+2 =y ; we get :
X

x+2=§ = x2+2x =135

andx” + 2x = 35 =0
On factorising, we get : (x + 7){x=5)=0

lex=—-T7o0rx=5
. o 35 35
Since, x 1s digit, therefore x = 5 and § m i 7
. The required two digit number = 10x +vy
=10x 5 +7 =351
The sides (in cm) of a right triangle are X - 1,

x and x + 1. Find the sides of triangle.
It is clear that the largest side x + | is hypotenuse of the right triangle.

According to Pythagoras Theorem, we have :
X+ x-1PF=x+1)72
= xt+xr o +l=xr+2x+1
This gives x2 = 4x =0
> x(x-4)=0ie,x=0o0rx=4
Since, with x = 0 the triangle 1s not possible; hence x = 4.
Sides,arex — 1, xandx+1=4—-11e,3cm, 4 cmand 5 cm
The hypotenuse of a right triangle 1s 1 m less than twice the shortest side. If the third side 15 1 m
more than the shortest side, find the sides of the triangle.
Let the shortest side be x m.

Hypotensuse = (2x - 1) m and the third side
=(x+1)m

Applying Pythagoras theorem, we get ;
2x - 1P =x2+x+1)7>

> 42 -dx+1=x2+x2+2x + 1

ie2x2—6x=0 = x2-3x=10
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e x(x=3)=10
> x=0orx=3
Since, x = 0 makes the tnangle impossible. therefore, x =3

And, sides of the triangle are - X, 2x - 1 and
x+1

=3 2x3-land3 +1=3m, 5m and 4m

Ex.39 If the perimeter of a rectangular plot 1s 68 m and its diagonal 15 26 m. Find 1ts area.

Sol. Let the length of plot =x m
D C
16 (B4-x)m
A i

~* 2(length + breadth) = perimeter
= 2(x + breadth) = 68

= X + breadth = % and breadth = (34 — x) m

Given its diagonal = 26 m and we know each angle of the rectangle = 90°.
wox2+ (34 - x)? =262
[Applying Pythagoras Theorem |
= x2 + 1156 = 68x + x* - 676 =0
= 2x% — 68x + 480 = 0
= x2-34x +240=0
ie,x2—34x +240 =0
On factorising, we get : (x - 24)(x = 10)=0
e x=24orx=10

x=24
= length = 24 m and breadth = (34 - 24) m
=10m
and, x=10
—> length = 10 m and breadth = (34 - 10) m
=24 m
Dimensions of the given rectangular plot are
24 mand 10 m.
Hence, 1ts area = length = breadth = 24 m = 10m = 240 m*

Ex.40 A train travels a distance of 300 km at a uniform speed. If the speed of the train 1s increased by
5 km an hour, the journey would have taken two hours less. Find the original speed of the train.

Sol. Let the original speed of the train be x km/hr.
In 1st case, Distance = 300 km and speed = x km/hr.

‘distance 300
= — hrs.
speed X
In 2nd case, Distance = 300 km and
speed = (x +5) km/hr.

. distance 300
. Time taken = —" = hrs.
speed x+5

— Time taken =
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Ex.41

Sol.

Ex.42

Sol.

: 300 300
Given: — -
X x+5

=2

300(x + 5) - 300x
x(x+5)
_ 300x +1500—300x
Le., =72

¥
T+ 5%

= 2(x2 + 5x) = 1500

= x2+5x=750=10

On factorising, we get : (x +30) (x = 25)=10

e x=—30o0rx =25

Neglecting x = — 30; we get x = 25 1.e, x = 25 km per hour

=2

A motor boat, whose speed 15 15 km/hr in stull water, goes 30 km downstream and comes back
in a total of 4 hours 30 minutes. Determine the speed of the stream.

Let the speed of the stream = x km/hr

= The speed of the boat downstream = (15 + x) km/hr.
and, the speed of the boat upstream = (15 - x) km/hr
Now, time taken to go 30 km downstream = 3 :Ex hrs.
and, _ time take io come back 30 km upstream
30
e hrs.
Given : the  time  taken for both the journeys

=4 hours 30 min. = 4 % hrs = % hrs

30, 30 _9

15+x = 15-x 2
3005-x)+30(15+x) 9
= T (154 xX15-%) 2
. 450-30x+450+30x 9
Le., = =
225 %2 2

= 2 x 900 = 9 (225 — x?)
On dividing both the sides by 9, we get :

2 x 100 = 225 — x?
ie,x2=225-200 > x?=25andx==35
Rejecting the negative value of X, we get : x =35
1.e.,the speed of the steam = 5 km/hr

The hotel bill for a number of people for overmight stay in Rs. 4, 800. If there were 4 people more,
the bill each person had to pay would have reduced by Rs. 200. Find the number of people staying
overnight.
Let the number of people staying overnight be x.
For x people, the hotel bill = Rs 4,800
4,800

x

—> For 1 person, the hotel bill = Rs

When 4 people were more :
For (x + 4) people, the hotel bill = Rs 4 800

= For | person, the hotel bill = Rs —tiﬂl]

It 15 given that now the bill paid by each person 1s reduced by Rs 200.
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Ex.43

Sol.

Ex.44

Sol.

;s 4 800 = 4,800 _ 200
X x+4
4 B00(x +4)—4 B00x = 200
xix+4)
i.{a-_,EIZI'IZI{:-t2 + 4x) = 4800x + 19200 — 4800x
2 5 19200 =
= X- +4x T 96

e, x2+4x -96=0
On factorising, we get : (x + 12) (x = 8) =0
e x=-—12 or x=8§8
* No. of people can not be negative
— No. of people staying overnight = 8

In an auditorium, the number of rows was equal to the number of seats in each row. If the number
of ros is doubled and the number of seats in each row is reduced by3, then the total number of
seats 18 increased by 375. How many rows were there ?

Let the number of rows be x
— No. of seats in each rows = x

. The total number of seats in the auditorium =x x x = x2
Now, the new no. of rows = 2x and the new no. of seats in each row =x -5
. The new no. of total seats in the auditorium = 2x(x - 5).

Given :2x (x = 5) = x2 = 375
= 2x2-10x-x? =375 and x* — 10x - 375 =0
On factorising, we get : (x =25)(x +15)=10
e x=25o0rx=-=15
Neglecting x = — 15, we get : no. of rows = 25
Two years ago, a man’s age was three times the square of his son’s age. In three years time, his
age will be four times his son’s age. Find their present ages.
Let present age of son = X years
Two years ago : The age of son was (x — 2) years and so the age of the man was 3(x - 2)?
Man’s present age = 3 (x — 2)2 + 2
=3(x2-4x +4)+2=3x2-12x + 14
In 3 years time : The age of son will be (x + 3) vears and the age of man will be
(3x2-12x + 14) + 3 = 3x2 = 12x + 17 years
Given : 3x2 - 12x+17=4(x+3)
= - 12x+ 17 =4x + 12
ie3xl—16x+5=0
On factorising, we get : (x = 5)(3x-1)=10

. 1
lex=5orx-= 5

. 1. .
Since, x = 3 15 not possible ; x =5

. The present age of man

=3x2-12x + 14 =3 x 52 = 12 x 5 + 14 = 29 years.
And, the present age of son = x = 5 years
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s Solution of Quadratic Equation

Ex.45 The roots of the equation x2 - 2x - 8
are -
(A)-4,1 (B)4,-2
(C) 4,2 (D)-4-2

Sol.|B]Quadratic Equation x2-2x-8=0
After factorization (x-4)(x +2)=10

= x=4 =2

Ex.46 The roots of the equation x2 - 4x + 1
are -
(A)2 +.3 (B) 2, 4

C)-2+/i (D)7 +2
Sol.J]A]JHerea=1, b= 4, c=1

Using Hindu Method
4+.16-4 -4

Slaed Nature of Roots

Ex.47 The roots of the quadratic equation 7x> - 9x +2 =0 are -
(A) Rational and different
(B) Rational and equal
(C) Irrational and different

(D) Imaginary and different
Sol.JA]b? — 4 ac = 81— 56 = 25 > 0 and a perfect square so roots are rational and different.
Ex.48 The roots of the quadratic equation 2x2 - Tx + 4 =0 are -

(A) Rational and different

(B) Rational and equal

(C) Irrational and different
(D) Imaginary and different

Sol.|C]b24ac = 49 — 32 = 17 > 0 (not a perfect square)

Its roots are irrational and different.

Ex.49 The roots of the quadratic equation
x2-2(a+b)x+2a2+b?) =0 are -
{A) Rational and different
(B) Rational and equal
(C) Irrational and different
(D) Imaginary and different

Sol.ID] A=1,B=-2(at+bh),C=2 (a2 + b?)
B2 — 4AC = 1[2(a + b)]2 — 4(1) (222 + 2b?)
= 4a? + 4b2 + 8ab — Ba? — 8b?
=—4a2 - 4b2 + 8 ab
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=_—4(a-b)? <0
So roots are imaginary and different.
Ex.50 The roots of the equation x2-2.7x+1=0 are-
(A) Real and different
(B) Imaginary and different
(C) Real and equal
(D) Rational and different
Sol.|A] The discriminant of the equation

{—2'4'2_ Y-41)(1)=8-4=4>0anda perfect square so roots are real and different but we
can't say that roots are rational because coefficients are not rational therefore.

_hZE—Mj—c‘r 2542
o 2 =2
the roots are real and different.

=42 %1 this is irrational.

Ex.51 The roots of the equation
(b+¢)x*—(a+b+¢)x+a=0are (ab,c «Q)-
(A) Real and different
(B) Rational and different
(C) Imaginary and different
(D) Real and equal
Sol.|B] The discriminant of the equation 15
(a+b+c)? —4(b+c)(a)
= a2+ b2+ ¢ +2ab + 2bc + 2ca - 4(b+c)a
=a2+b2+c¢?+2ab+2bc+2ca—4ab-4 ac
=al+bl+c2-2ab+2bc-2ca
(a-b-¢2=>0
So roots are rational and different.
Ex.52 If the roots of the equation x2 + 2x +P = ( are real then the value of P is -
(A)P <2 (B)P = 1
(C)P = 3 (D) None of these
Sol.|BJHerea=1,b=2, ¢ =P
discriminant = 1{2]2 —-4(H)(M =0
(Since roots are real)
= 4-4P =20 ‘= 4 = 4P

= P ]

1

Examples

Sum and Product of Roots

based on

Ex.53 If the product of the roots of the quadratic equation mx? — 2x + (2m-1) = 0 is 3 then the value
of mis -
(A) 1 (B) 2 (C) -1 (D)3
2m-1
m
Im-2m=-1 =5 m=-1

Sol.|C]Product of the roots ¢/a =3 =
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Ex.54 If'w and p are roots of the equation x2 — 5x + 6 = 0 then the value of ¢ +f 18-
(A) 35 (B) 40
(C) 45 (D) None of these

Sol.JA]Here a+p =35, ap=6
Now a®+p*=(a+p)’ - 3ap (a+p)
-By-365) =125-90=35
Ex.55 If the equation (k — 2)x2 - (k — 4) x — 2 = 0 has difference of roots as 3 then the value of k is-

(A) 13 (B)332  (C)2,3/2(D)3/2, 1
Sol.[B] R-pC= .,||E+[!g—4:1|3
-4C . =3

Now a+p = b—_ﬁlt aff = -

e

: 4 8
-5¢ =\( SR
@168k +8k-2)
w-2(
i Jk? +16-8k +8k 16
-2
= 3k - 6= tk
=3 32
Ex.56 If o, p are roots of the equation ax2+bx+ ¢ = 0 then the value of 1 =4 ! T 18-
) lae+b)=  (afi+h)
b* —2ac 2ac—b7 b? —2ac b?
A) —— (B) ©) 72 (D) ==
. C d a4 C
Sol.|C]Since o p are the root of the ax? + bx + ¢
then aa”*+ ba+¢ =0
= wl(@ath)+tc=10
= (@ath) =-cla A
Similarly
(ap+b) = —c/p (2)
S SRR ]
(aa+b)? (ap+b)’ Be/a@ De/pg
S 'ultﬁf _ (a+p? ~2ap
G £ c co
b2 /a’-2c/a b? —2ac
& 3 e v
c a C
Formation of Quadratic Equation with given Roots
Ex.57 The equation whose roots are 3 and 4 will

be -
(A)x2+Tx+12 =0
B)x2-Tx +12=0
C)x2=x+12=0
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(D) x2 + 7x — 12=0
Sol.|B] The quadratic equation 1s given by
x2 = (sum of the roots) x + (product of roots) =0
The required equation
=x2-(3+4)x+34=0
=x2-Tx+12=0
Ex.58 The quadratic equation with rational coefficients whose one root 1s 2 +.43 is -
(A)x2—4x+1=0 B)x2+4x+1=0
O)x2+4x-1=0 (D)x2+2x+1=0
Sol.|A] The required equation 15
x2 - {(2+43) + (2= 5) } x
+2+43)@2-)=0

or x2-4x+1=0
Ex.59 If @B are the root of a quadratic equation

x2 = 3x + 5 = 0 then the equation whose roots are '{uz —3a+7)and -mz ~3p+7) 18 -
(A)x2+4x+1=0 B)x2-4x+4=0
(C)x—4x-1=0 ([D)x2+2x+3=0

Sol.|B] Since «p are the roots of equation x2-3x+5=0

So a’—3a+5=0& p2-3p+5=0
w?-3a=—5§& p2-3p=-5

putting in (@ =3a+N& B2-3p+7) (1)
5+7,.-5+7
2 and 2 are the roots
the required equation 1s
x2-4x +4=0.

Ex.60 If o,p are roots of the equation x2 - 5x + 6 = 0 then the equation whose roots are '« +3and p+3
15 -
(A)x2-11x+30=0
B) (x-32-5(x-3)+6=0
(C) Both (1) and (2)
(D) None
Sol.[C]Let a+3=x
‘w = Xx =3 (Replace x by x - 3)
So the required equation is
x-32-5(xx=3)+6=0 A1)
S xl-6x+9-5x+15+6=0
= x2-11x+30=0 (2)
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Ex.61 If apare roots of the equation 2x2 + x —1=0 then the equation whose roots are 1/a, 1/p will
be -
(A)x2+x-2=0 (B)x2+2x-8=0
(C)x2-x-2=0 (D) None of these
Sol.|C]From the given equation
a+p= —1/2 ap= -1/2

The required equation 1s -

- sl =

':> XE_ Eﬂp+ L= D
p af

: P, I f2 1 i

- Eﬁu‘ T i

= x2x2=0
Short cut : Replace x by 1/x
= 21/xP+1x-1=0 = x2=x2=0

Examples

Roots under Particular Cases

based an

Ex.62 The roots of the equation x2 ~3x —4 = 0 are —
(A) Opposite and greater root in magnitude is positive
(B) Opposite and greater root 1n magnitude 1s negative
(C) Reciprocal to each other
(D) None of these
Sol.|A] The roots of the equation x> =3x —4 = 0 are of opposite sign and greater root 15 positive
(~a>=0,b<0,c<0D)
Ex.63 The roots of the equation 2x2 - 3x +2 =0 are -
(A) Negative of each other
(B) Reciprocal to each other
(C) Both roots are zero
(D) Mone of these
Sol.|B] The roots of the equations 2x2 —3x + 2 = 0 are reciprocal to each other because here a = ¢

~ . oxP-bx k-1 : !
Ex.64 If equation e T has equal and opposite roots then the value of k 1s -
‘a+b ‘a-b
(A) a-b (B) a+b
g a
(C) rad (D) ==

Sol.|B]Let the roots are a & —a.
given equation 18
x2=-bx)(k+1)=(k=1) (ax — ¢)
= x2(k+D-bx(k+ D=ax(k-1)—(k-1)
= x2(k+)-xk-)-ax(k-D+eck-1)=0
Now sum of roots = 0 (v a=a=0)
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bk+1)+ak-1)=0
a-b

-
a+h

sl Condition for Common Roots

based on

Ex.65 If one root of the equations x2+ 2x + 3k = 0 and 2x? + 3x+ 5k = 0 is common then the values

of k1s -

(A) 1,2 (B) 0, -1

(C) 1,3 (D) None of these

Sol.|B]Since one root 1s common, let the root 1S 'a .

. a’ _ ' a _ ;
10k — 9k 6k-5k  3-4
of =k (1)
a ==k :42)
=2

Loa
> E==k = kKE+k=0
=>k(k+1)=0=> k=0 and k=-I

Ex.66 If the equations 2x? + x + k = 0 and x% + x/2 -1 = 0 have 2 common roots then
the value of k is -

(A) 1 (B) 3 (C) -1 (D) -2

Sol.|D]  Since the given equation have two roots in common so from the condition

' 1 k

1/2 -1

= — .:>

o
2
I —
|—l1b..]

Ex.67 If x>+ x -1 =0 and 2x% — x + A = 0 have a common root then —
(A)A2-7TA+1=0 @BA+TA-1=0
C©M+7a+1=0 OMAE-7TA-1=0

Sol.|C]Let the common root 15 @ then

ad+a-1=0

20 —a+ A =10

By cross multiplication

2
o o |

=1 9=k 129
r 2s (
gl _taa 3 L, o

| 5 3
ﬁ*—‘-‘”l%ﬂ = 32 +7h+1=0
3 3

Example . . - E
Maximum & Minimum value of Quadratic Expression

Ex.68 The minimum value of the expression
4x2+2x + 1 is -
(A) 174 (B) 1’2 (C) 3/4 (D) 1



Page 36

_amn-@F _16-4_12_73

44 16 16

Sol.|C]Since a = 4 = 0 therefore 1ts minimum value 15

Ex.69 The maximum value of 5 + 20 x — 4x2 for all real value of x is -
(A) 10 (B) 20 (C) 25 (D) 30

Sol.|D] Since a = -4 < () therefore 1ts maximum value 1s -

_ 4(=4)5)—(20)° _"-80-400 _ 480 _
4—4) L] —16

4 SOME MORE EXAMPLES %

30

Ex.70 If r and s are positive, then roots of the equation x2 — rx — s = 0 are -
(A) imagmnary
(B) real and both positive
(C) real and of opposite signs
(D) real and both negative
Sol.|C] Here Discriminant
=2 +45=0 (- 1,8>0)
= roots are real
Agama=1>=0andc=-s5<10
‘= roots are of opposite signs.

Ex.71 Both roots of the equation
(x=b) (x=c)+(x=c) (x—2a) +({x-a) (x—b)=10 are -
(A) positive (B) negative
(C) real (D) imaginary
SoL|C] The given equation can be written in the following form :
Ix2-2(@a+b+c)x+(ab+bec+eca)=0
Here discriminant
= 4(a + b+ ¢)2 — 12 (ab + be + ca)
= 4[(a® + b* + ¢%) — (ab + be + ca)] > 0
[-- a> + b® + ¢ > ab + be+ ca]
Both roots are real.

.l MR 1. . . .
Ex.72 For the equation - = , if the product of roots is zero, then the sum of roots is -
Xx+a x+hb x+cC
2ab 2be —2be

(W0 (B bte ©) b+e (D) b+c

1 1 1
Sol.[D] - =

Xx+a x+b X+C

' b-a el

x2+1h+a:|x+ah Xitc

or x2+{a+h}x+ah=(bua]x+(h~a]c
or x2+2ax +ab+ca-bc=0
Since product of the roots = 0

ab+ca-bec=0 —= a=

2be
b+e

Thus sum of roots = = 2a =
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Ex.73 If'a, p are roots of the equation

ax2+3x+2=0(a<0), then o«2/p+ pa is greater than -
(A) 0 (B) I
(C) 2 (D) None of these

Sol.|D]  Since a < 0, therefore discriminant

Ex.74

D=9-8a>0.So, « and p are real.

: -3 ; 2
We have : o+ B = = and ap= =
@ P _alep
p a wfi
_ (@+B)Y -3 oB(@+p)
af
i {u+[‘-}3 gt
= 3 (a+p)
: 9
e [ a<0]
2a” a

a?+2a+1 . B2 +28+1
a’ +2a+c 13] +2f+c

If «, B are the roots of , 238 p(x + 1) = ¢ = 0 then 15 equal to -

(A) O (B) 1
{C) 2 (D) None of these

Sol.|B]Here the equation is x2 —p(x + 1) —¢c=0

Note

“a+B=p ap= -(p+o
S a+D{(p+1)=1-c¢
Now given expression

_ e+ @+
(a+1) —(1-c) (B+1)*—(1-¢)

Putting valueof 1 —¢c=(a + 1) (B +1)

o GFl Bel _odiB-CE
a—f B—u a—p

: Some times an intermediate step calculation is necessary before the main problem is attempted.

As above
(a+1)(p+1)=apf +(a+p)+1
=p-ct+tpt+tl=1l-c¢

Without which the main result would be difficult to find.

Ex. 75 If o, p be the roots x2 + px - q = 0 and

(a—y){a—a8) _

L g
¥, & be the roots of x px +r = 0 then (B—7)(B—5)

(A)1  (B)q (Or (D)gq+r

Sol.JA]Here “+ﬁ=_"} = a+B=y+8 (note)

y+d=—p
Now(a-P)(a-8)=ot-a(y+d) +785

a —a (o + B) +r

- opf +r
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=g+ =ghs
By symmetry of the results
(B:=y) [p=0) =qg+T

Hence the ratio 1s |

Note : If we 1gnore the equality of o + P and y + &, the problem may be seen to be difficult, or at least
the calculations are increased unnecessarily.

Ex.76 If o, P be roots of 2+ px +1 =0 and vy, & are the roots of 2+ gx + 1 = 0 then
(e=y)B-v)(a+2d)(P+2d)=
(A) p? + ¢ (B) p? - ¢
(C) g2 - p? (D) none of these
Sol.|C]Here ?Ig:—_-f:; *;5::} = aff = v&
Now (o = ¥) (B — v) (& + 8) (B + )
= {ap -y (a +B) + 2} {ap + & (o + B) + &%)
={l+yp+7y2 {1-pd+ 5%
= [(7+1) +yp] [(& + 1) — pd)]
= (=qv * vp) (95 - pd)
=15 (q° - p) =1(q" - p)
Note : Remember that the root always satisfy the equation and hence this fact may be used to find some
values which may be occurring in the calculations.

Ex.77 If cand B are roots of the equation x2+px +q=0 and a* and p* are roots of x2 = rx + 5 =0,
then the roots of x2 — 4qx + 2g*~ r = 0 are —
(A) both real
(B) both positive
(C) both negative
(D) one negative and one positive
Sol.|A] The discriminant of the equation
xI—d4qx +2q2-r=0is
D=16qg2-4 (22 -1) = 8q? + 4r A
But ‘w, p are roots of the equation
xZ+px+q=0
=’ 'u"'lﬁ =—~]‘.‘randluﬂ =q
and o * , p* are roots of the equation
xX-mx+s=0
‘= at+ p? = rand «¥p? = s
D =8a’p’+ (a* %)
=4(aZ+p2y 2 0
Thus both roots are real.

Ex.78 If one root of the equation 4x% + 2x — 1 = 0 is ", then other root is -

(A) 2a (B) 4a3 - 3a
(C) 4a? + 3a (D) None of these
Sol.[B]Let w and p are roots of the given equation, then o+ p=— % = B=- " o
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Now 4al+2a -1=0
= 4a? =1-2a A
Now 4a 3 =g—2u 2
=g %(I - 2a) [from (1)]
e By ws D (7Y
= E,_' = ]3
Ex.79 If «, p are roots of Ax” + Bx + C = 0 and ‘w2, p? are roots of x? + px+ q = 0, then p is equal
o -
(A) (B2 = 2AC)yAZ (B) (2AC -B%) /A2
(C) (B2 - 4AC)yA2 (D) (4AC-BYHA?
Sol.|B]a+ p= - B/A ap= C/A
w2+ p2=—palpl=q
(a+ p)* = BYA?
‘= (a2+ p2)+ 2ap= B A
‘= —p+2C/A =B2 /A2
2CA-B?

p a2

. ; g 4 ;
Ex.80 The quadratic equation whose one root 1s R will be -
-+

(A)x2+4x-1=0B)x2-4x-1=0
(C) x2+4x + 1= 0 (D) None of these

. R 7
Sol.JA]Given root = g J5-2

So the other root = — 5 — 2. Then sum of the roots = — 4, product of the roots = - |
Hence the equation is x2 +4x = 1 =0

2+ax +be=

Ex.81 If the roots of equation x? +bx +ac=0are a,p and roots of the equation X
0 are ‘«, 7 then the value of ‘a B .7 respectively -
(A) ab,c (B)bc,a
{(C) c,a,b, (D) None of thes

Sol.]C] From the given two equation

a+p=-b A

ap= ac -{2)

w+y = =2 13

‘ay = be (4)
()-() = p-r=a-b A5)
@) /(@)= piy=ab

p= L (6)

putting the value of p in (5)
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W - . {a—b)
= =1 a-b=Y =

v=b

g=a &ua=cC

=(a-b)

Ex.82 The value of the expression x* + 2bx + ¢ will be positive if -

(A)b2—4e >0 (B) b2—4c < 0

C)e2<hb D)ybl<e
Sol.[D]  Expression = (x + b)? - b? + ¢

=(x +b)* + (¢ - b?)
expression will be positive 1f ¢ — b>>0

—=b<e

Aliter :Here a = 1 = 0. Hence exp. > 0 when

B2 - 4AC <0ie when4b?-4c<0 =b2<c

Ex.83 If roots of the equation x? + ax + 25 = 0 are in the ratio of 2: 3 then the value of a is -

+ 5 + 25
(A) NG (B) 7o
(C) -iTi (D) None of these

Sol.|B]Here k = 2/3
k+1)? _b?
kK ac

50 from the condition

@13+ _ a2

2/3 25
2530 Rt . 5w a?
= —_—— = —_— =

= —_—
9 2 25 [ 25
2 25x325 + 25

=2

6 6

Ex.84 Let o, B be the roots of ax2 + bx + ¢ =0 & v, & be the roots of px2 + qx +r =0 ; and D,.D,
the respective Discriminants of these equations. If o, B, y, dare m AP then D, : D,

a’ a h? 3
T
b

SoL[A|We have o + f = —, aff = E

andy +5= 3 y§=1
P P
Now a, B, v, 6 are in AP

> p-a=d-y;(B-a)=B-717
S Pr+aP-dap=(y+52 -4y 5

'2 * '2 4
g o A e T
)

a’ i P

b2 —4ac = -ql —4pr
7 ]

a® p
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=3 .D—l -2 D
a”  p° D, p
Ex.85 If x =2+ 5 then the value of
X -T2+ 13 x— 12 is—
(A)3 (B) 6 -9 (D)9
SoL[IC]x =2+ .3
= x=-2=fi = x2+4-4x =3
S xl-dx ==1 > x2-dx+t1 =0
Now we can write the given equation as
x3 -7x2 + 13 x - 12
=x(x2-4x+1)-3x2+12x-12
=x(x2-dx+1D-3x2-4x+1)-9
Now putting the value of x2-4x+1=0
=x(0)-3(0)-9=-9

B
2
AT
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IMPORTANT POINTS TO BE REMEMBERED

1. An equation of the form ax? + bx + ¢ =0, a # 0 is known as quadratic equation.
2. An equation of the form ax? + ¢ = 0 is known as pure quadratic equation.
3. If'x = a, 15 a root of this quadratic equation, then we have
ae” +bo +¢ =0
4. Discriminant of the quadratic equation ax2 + bx + ¢ = 0is D = b2 - 4ac

.—h-r«J"E B = .—h—u'rE

5. Roots of the quadratic equation ax? + bx + ¢ = 0 are a =

2a 2a
6. Nature ol Roots -
(a) If D= b? — 4ac > 0 and a perfect square, roots  are rational and unequal.
(b) If D = b? — 4ac > 0 and not perfect square, roots are irrational and unequal.
(c) f D= b2 — 4ac = 0, roots are real and equal.
(d) If D = b2 — 4ac < 0, real roots are not possible.
7. Method to convert word problem in to quadratic.
(a) Translate the word problem to a quadratic equation with the help of given condition
(b) Solve the quadratic equation thus formed.
(c) Interpret the solution of the equation by checking.

8. Condition for Common roots :
@ Only One Root Common :
The condition for only one Root common is
() — €52, = (b, —byey)(a;b, — asb))
© Both Roots Commen :

Required conditions is

H_'_! bz L'z
: % - Vb —dac _.i-u'rﬁ
® B—[5£—1|I5+ﬁg—4:1ﬁ = " o
Giogr gy W b? —2ac
® 0l ip? = (a+p)’-20p = ——

-l

@ .u_z —|3: =.!tI +B) 1||{u+|3]3 —daf
bvb—dac _ +JD
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EXERCISE # 1

Very Short Answer Type Questions

Q.1 Which of the following are quadratic polynomials
(i) 5x2—8x + 12(i) 3 +4x — 7Tx2
(iii) 8x% — 15 (iv) 8x — 15
(v) 8x3 - 3x vi)x2 - 5x + 248

i) Bx2-10x-5.3
(viii) N7 - }Ex - 3
(ix) Jisx2- J5x+7

Q.2 Find the value of each given polynomial at the given value of its variable :

(i) 5x2-Tx+2atx=23

() x2+15x -4 atx =— 1

(i) 2y —y+2aty=-2

(iv)3y +8 -2ylaty=-3

(V) Zx2+3x+ latx =43
vi)x3-3x2+5x+2atx=-4

Wi) S0 +22- fix+latx=23

Q.3 Find the value of constant *m” 1f :
(1) x = - 2 18 a Zero of quadratic polynomial
4x2 - 3mx + 5.
(1) y=->51s azero of quadratic polynomal 7+4(m+2)y-y?
Q4 Which of the following are quadratic equations
) 2-9x+5=0 @x-==
Q.5 Which of the following are quadratic equations :
@M x- > =22 (i) 15x2+27x -33=0
X
Q.6 Which of the following are quadratic equations :
O Bx2+8x=3V7 @ zx-2x+2=0
Q.7 Determine whether x = - % and x = - 3.15 are solutions of given equation or not :
B2+ 1x+643 =0
Q8  Determine if x = 5 15 a root of equation given below or not :
V2xlsdx—5 — fxi—4x+4 = J1-12x+3:2
Q.9 In each case given below; find the value of *m’ for which the given value of the variable is a

solution of the equation :
H Cm+ 1 xE+2x-3=0:x=2
(i) 3x2+2mx -3=0:2x - 1=0
(ii)x2+2ax - m=0;x+a=0
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Q.10

b | =

Determine whether x =

3 : :
and x = = are solutions of the equation 2x2 — 5x + 3 = 0 or not.

2

Q.11-Q.27 Solve each of the following quadratic equations

Q11 x2+5x+6=0 012 x2—Bx-33=0D
Q13 x2+4x-32=0 Q.14 x2+5x-6=0
Q15 x2-5x-6=0 Q16 x2-5x+6=0
Q17 5x2-2ax-3a2=0 Q.18 xZ2+8x=0

Q19 3x?+2ax-al=0 Q20 4x2-25x-21=0
Q21 10x2-7x-12=0 Q22 82 -2x-3=0
Q23 3x2-7Tx-6=0 Q24 x(@x-7)=0

Q25 x(x+D+(x+2)(x+3)=26

Q26 x(x-D+(x=-2)(x-3)=42

Q.27 4x?=25

Q.28 Without solving, examine the nature of roots of the equations :

(i 3x2+2x-1=0
(iii) 6% — 5x — 6 = 0
v) 2x2-5x+5=0
(vi) 4x2-4x+1=0
) x2+px-q2=0

(i) 4x2+3x-1=0

(iv)x2-6x+9=0

Wi)3x2+7x+3=0
(viii) 5x2 - 8x+2=10

Q.29 Find the discriminant of the following quadratic equations :
) x2=3x+1=0 i) 4x2+3x-2=0
([fii)x2—x+1=0 (iv)9xr—px+2=0
Wax2-3x-5=0 (Wax2-5x+c=0
(vii) .'JEIE'FS-\E X-242 =0
(viii) 3v5x2 = 8x + 245 =0

Q.30 Find the sum and the product of the roots of the following equations :
) x2+3x+3=0 (i) 8x2-3x +4=0
(iii)4x2 +2x = 1 =0 (iV)2x2 - Tx +4 =0
W 3x2-x+1=0 (v)3x2+x-1=0
(vi) 3x2+42x+9=0 (viii) 2 +53x-3=0
@)x2-25x=-15=0 ()5x2-10x+3.5=0

Short Answer Type Questions

Q.31-Q.40 Find the roots (if they exist) of the following quadratic equations by the method of completing

the square :
Q31 x2-25x+1=0 Q32 4x2+x-5=0
033 3x2+Tx-6=0 Q34 9x2+x+15=0
Q35 xX-5x+7=0 036 4x2+3x+5=0
037 x2+4x-9=0 Q38 92— 15x+6=0
039 2x2-5x+3=0 Q40 5x2-6x-2=0

Q.41-Q.53 Solve each of the following equations by using quadratic formula :
041 x2-2/7x-6=0
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Q.42

Q.43
0.44

Joxi-4x-20=0
SxZ+1x+643 =0
16x2-1=0 Q45 x2-5x+4=0

Q46 x2-Tx-18=0 Q47 x2+2x-15=0

Q48 3Ix2+2x-8=0 Q49 5x2-x-4=0

Q50 4x2-7x+3=0 Q51 6x2+7x-5=0

Q.52 x2=3x Q.53 3x2-5x=0

054 In the following, determine the set ol values

of p for which the quadratic equation has real roots :

(1)

pxl+4x+1=0 (i) 2x2+3x+p=0

)2x2+px+3=0 (@)3IxIT-2px-5=0
(v) 2px2 -6x =3 =10

Q.55

(1)

In the following, determine whether the given quadratic equations have real roots and 1f so find the
roots :
X2+ 6x+6=10 (M x2-3x+4=0

(i) 4x2 +x -3 =10 (iv) 9x2 +30x + 25 =0
W 4x2-12x+9=0 (W)3xZ-3x+1=0

(vit)
(x)
Q.56
1)
(1)
(v)

-3 -1=0 (viii)4x2+55x+3=0
5x2=35x=3=0

Find the quadratic equation whose roots are :

5and — 5 (i) 8 and 3
— 8 and - 3 (iv)— 8 and 3
J3 and 543 (vi) 242 and - 342

(vii) —345 and - 445 (vii) 1 + .2 and_]-'.ﬁ

(x)
(x1)

4 -5 and 4 +5 {x)_‘f+ﬁam;?-ﬁ

3+£ d 3—1.'5 {1{]]} 4—&@ 4+2'J|r§

dan
3 3 2

and

Long Answer Type Questions

Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

Find the value of *'m’ so that the roots of the equation : (4 = m) x2+(2m+4)x + (8m + )=
0 may be equal.

For the quadratic equation ax? + 7x + ¢ = 0; the sum of roots is —1 and the product of roots is
| ; find the values of "a" and ‘¢’.

For the quadratic equation ax” — 3x — b = 0; the sum of roots is 6 and the product of roots is
— 8; find the values of ‘a” and ‘b’.

Find the value of p ; if one root of quadratic equation 3x2 —px — 6 = 0 is 3. Also, find the second
(other) roots of the equation.

If o and p are the roots of the equation
2x245x-4= 0: find the value of :
(i) o + p2 (i) a2+ B2 - 3a - 3p
(i) o + B2 - 40f (i) o? + p3
@, B
v) B e
If o and B are the roots of the equation,



Page 47

x2 - 6x + 1 = 0: find the value of
@ o + p? (i) o + p*
(iii) ot + B3 (iv) a2 + B2 - 2ap
Q.63 For each equation, given below, find the value (s) of p so that the equation has equal roots :
i 2x2-Tx+p=0
(i) 6x2+ 12x —p=10
([)pxl+dx +p=0
(iv) 2px2 = 20x + (13p-1) =0
(v) 3px2 + 18x + p=0
Q.64-Q.72 Solve the following equations by reducing them to quadratic equation :
Q.64 \I'Ixz—4x+3 + ‘HII}LE—'J = \Ir4_11_14x+|51 xeR
Q.65 Vx2+4x-21 * yx2-x—6 = V6xI-5x-39
Q.66 +2x2-3x—9 + yx?-2x-3 = 5.1"3:—3
Q.67 x?-25 - (x = 5) = yx?-16x+55
Q.68 x2-16 — Yx2-8x+16 = Vx2—5x+4
Q.69 V2xlix+3 + V2xiix—6=3

Q70 xlix+5 =x-3

Q.71 9[xf+ ],J ~9 I[Hl] —52=0

X

X

Q.72 3--13+L_, _.x_]_ ~30=0
)=

x

.73-0Q.88 Solve each of the following equations :

X £ X
Q.73 2[m] —S[HI]+2=U;x¢—l

. x . 1-x 13
’ +.|f = —:x# x>0
I-x X &

2x+1Y 2x+1Y)°
Q.75 [”] _m[“J+9=u

x—1 x—1

Q.74

Q76 926 31+ 1=90

. X - x+4
Q.77 61'x+4 -2 .|||| — 11
Q.78 \sz—lﬁ - (X +4) = ix’+8x-16

Q79 3 x4l _ 13 x2x=140

Q80 5 x 9%l _ 15 x 3% = 2430

g I
Q.81 [x—ﬂ + 8 [“IJ =29;x+0

Q82 (x2+3x)P-(x*+3x)-6=0:xeR
Q83 (x2-5x2-7x2-5x)+6=0;xeR



Q.85

Q.86

Q.87

Q.88

(i) JTx+9 — Jx+8 =1
() 'Brsg - x5 =3
3[3&—%}_“ 16 {H%J + 3=l

xt+2xI 132+ 2x+1=0
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ANSWERKEY

Lo (a), (m), (o, (i), (vin), (ix) 2. ()26 (u)-18 (m)l12  (wv)-19 {v}ﬁ.-\E+l ivi)-130 {vu) 173

29

3. {I}—"z"' {1|}—E 4. (M 5 M 6. (1),(u) 1. yes
; .5 son o 3 : : i :
 no 9. 1)- E (1) Tﬂ: {m) —a* 10. nolonly x = 3/2 15 a solution of the given
equation
3a
11. -3,-2 12, 11,-3 13. 2.4 14. -6,1 15. 6,-1 16. 3.2 17. -5
3 3 4 a3 .4 2 7
18. 0, -8 19. E,—a 20, 7,— = 2. — . —— 2, —,—= 23, 3—-— M. 0,—
3 ; 4 2 3 4 -2 3 4
3 5 5
25. 2,-5 26. 6,3 27 573
28. (1) Ratonal (real) and unequal. in) Rational (real) and unequal. {m} Rational and unequal. (iv) Real and equal.

{v) Imaginary (vi) Irrational and unequal. (vi1) Real and equal  (viii) Irrational and unequal. (1x) Irrational and unequal.

29. (15 ()41 {m)-3 (1v) pz—?Z (v) 9+20a (vi)25=16c (vi)91 (vin)-56
3 3.3 ],E l li)— —,— — (i 1 2 ],l l -],_l s
L (1y=3, (n 23 (1m =i wv) 3° (v 13 (v1 373
— 442 i 3 : 345
(vi1) 3 3 {vim) 5;’5 ,—? {ix]lZJ_ =15 x 2 TJ_

B.SHORIANSWERTYPE:

: - 5 2 5447 5-+7
3. f5+2,.5-2 32.0,-7 B == 34. no real root. 35. 2“{_, 2";_
2 3 34419 3-419
Jb. no real roots. 315 K. 1, [ e 39. 1, — 40. & N
3 2 5 5
#,347 .- 42. ',,.I'E,-- - 43. _3',@1_.‘_2 M.Ilm_.l
J6 3 4’ 4
i 4 4
45.4,1 46. 9,-2 47.3,-5 4. <2 49.1,-—
2
3 1 5 5
50. 1, — 51, —, —= 52. 0,3 53. 0, =
4 ; 2° 3 '3
is g ¥ ) 4 3
5. (yp=4 (m) p= E (m) p~=24 (v)p~+15=0 v) p=- e
Hint :

(1) Eummingpxj—4x+ 1 =0 with
ax“ + bx +c = 0; we get :
a=p,b=4and ¢ =1
Now the roots will be real, if bl —dacz=0
= @ -4xpx120
= —4pzpxl1z0
= 4p=lband p=4
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55. (i)yes,—3= J3 (i i) i3 el
- (1) yes, — .ﬁ (upno  (m)yes -1, 1 {n-]y::'_-.,—s.— 3

- 3
{wvii) yes, —.HE = %

56. (i)x2—25=0
(iv)x2+5x—24=0
(vii) x2+ 7 /5 x +60=0
(x) 2 - 14x+42=0

(ix) yes,

5
(i) x2—11x+24=0
(VI —643x+15=0
(vii) x* —2x—1=0
(x1)9x2— 18x+7=0

57. 0,3 58. a=7,¢c=7 5'J'.a=%,h=4
o 4 T T3 245 an
. (1) F (1) 1 {1m) a {1v)— 8 (v)— 3
1 25 ;
6. 65 (-6 ()22 (W)2-T3 (vV)=343
68, 4.5 69.-2 Th. no solution
1 .st-fi—i
72.—.3, o 73.1,-2 Lo Sy
77 a8 78.-4 ) 79.2
iy S "
sz.—l,—z,ﬂ 83.6.—1, i
) 2
1 _ ; 1
35.1,4,—5,1 86.(i)1 (i1)30,6 87.7.1,3
_5+421 3+4f5
88. 5 y—

Hint : Divide both the sides by x to get

T (1
5 |xf+ |42 (x+=| 213-0
K X

2 1
x2+2x-13+ =+ =5 =0;
X X

(v) yes,

34431

6

(vi}no  (vii) yes,

1

m|l..4'
b |

(i) x*+ 11x+24=0
(viyx2+ 2 x-12=0
(ix) x2—8x—11=0
(xii)4x2— 16x+11=0

6. p=7,-

wa [ b

6. ()34 (un)l154 (u) 198 (1v) 32

64. 3 653 66.3 67.513

_— (Y —7+ .13
i 6

2
75.4, —.-2,0 76.-2

e
+ 11+
80.2 81. 3_£, Lt

2 2

T R

34223
':3:1
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Q.1

Q.2

Q.3

Q.4

05

Q.6

Q.7

0S8

EXERCISE #2

The  value of the expression 16x2
X

L E 15 =

(A)2 (B)1 (©0 (D)-I

X = 3 15 a solution of the equation

3x2+ (k- 1) x + 9 = 0 if k has value -

(A)13 (B)-13 (O)11 (D)-11

The roots of the equation x2 + 2x — 35 = 0 are -

(A) 5,7 (B) =5, =7
(C) -5, 7 (D)5, -7
Match List I with List 1T :
List 1 List 11
a Rootsof 2x2 = 9x + 7 =10 ]_%and?

b. Roots.of 2x2—21x + 49=0 2. % andd

¢. Roots of x2 —6x + 9 =0 3. % and 3

d Roots of 2x2 = 13x + 21 =10 4.3 and 3

abced abcecd
(A)2143 (B)1234
(C)2134 (D)3 142
The quadratic polynomial n X
a, 2a1s -

(A) (x + a) (x — 2a)
(C) (x+a)(x+ 2a)

(B) (x — 2a) (x + 2a)
(D) (x — a) (x — 2a)
The expresson x* + 7x2 + 16 can be factorized as-
(A)(x2+x+ 1) (x2+x+ 16)

B2 +x+ 1) (x2=x+ 16)

O +x-dHxP-x+4
DEZ+x-HEZ-x-4)

The solution of 2 = x = e would include -
X

(A) -2, -1 (B) 2, -1

(C) -4, 2 (D) 4, =2

The common roots of the equations
x2-7x+10=0and x> - 10x + 16 =0 is -
A)-=2 (B)3 ()5 (D2

24x

whose

ZETO0S

for

are
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Q9  Letfix)=ax? + bx + c. Then, match the followmg :

a Sumofrootsof fix)=0 1. 5

b. Product of roots of fix) =0 2; _rTh

¢. Roots of f{ix) = 0 are real & 3. b —4dac=0
distinet

d. Roots of fix) = 0 are real and 4. b -4dac<0
identical.

The correct matching 1s -

abed abed
(A)2 143 (B)1234
(C)4312 (Dy3412

Q.10 Letfix)= xz—qu — 1. Match the following -
a. Sumofroots of fix)=0 1. 2q
b. Product of roots of fix)=0 2. =1
c. The roots of fix)=0areboth 3. gq=-1

equal 4. Never
abe abec
(A)214 (B)213
C)124 (D)y123
Q.11 The sum of the roots of the equation x2-6x+2=0is-

(A)-6 (B)-2 ()2 (D)6

Q.12 If the product of the roots of x2 — 3x + k = 10 is -2 the value of k is -
(A)-2 (B)8 (C)12 (D)-8

Q.13 If one root of the equation 2x2 +ax + 6 =01s 2, then a equals -
W7 ® 3 ©-1 D)5

Q.14 The ratio of the sum and the product of the roots of Tx2 - 12x + 18 =0 is -
(A)7:12 (B)2:3
(C)3:2 (D)7 :18

Q.15 The roots of 2x2 - 6x + 7 =0 are -
(A) real, unequal and rational

(B) real, unequal and irrational
(C) real and equal

(D) imaginary
(.16 The roots of 2x2 -~ 6x +3 =0 are -
(A) real, unequal and rational
(B) real, unequal and irrational
(C) real and equal
(D) imaginary
Q.17 With respect to the roots of x2 — x — 2 = 0, we can say that -

{A) both of them are natural numbers
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Q.18

Q.19

0.20

0.21

Q.22

Q.23

Q.24

Q.25

0.26

0.27

(B) both of them are integers
(C) the latter of the two 1s negative
(D) None of these

The equation x2 + 4x + k = 0 has real roots, then-
(A)k=4 (B)k<4
(C)k=<0 D)k=0
The value of k for which x2 = 4x + k = 0 has coincident roots is -
A)d (B)4 ()0 (D)-2
The equation (m being real), mx2 + 2x +m = 0 has two distinet roots if -
(Aym=10 (Bym =01
(Cim=1 =1 (Dim=0, 1, -1
If the equation x2+2(k+2)x+ 9k = 0 has equal roots, the values of k are -
(AL, 4 (B)-1,4C) 1, 4(D)-1,-4
If the roots of ax> + bx + ¢ = 0 be equal, then the value of ¢ 1s -
b b _p? B
A 5 @) 5 (© @) 2
If the roots of x2 + 4mx + 4m2 + m + | = 0 are real, then -

(A)m=-1 (Bym =< -1
(C)m=-1 (Dym=0

The roots of the equation
(g —1) x2+{f“]3]x+{p~q}=ﬂare-

r—p P—q
(A) q—t " 1 (B) 1 1
(Cy =1 (D) —L

P—q P—q

Vidhya and Vandana solved a quadratic equation. In solving it, Vidhya made a mistake in the
constant term and got the roots as 6 and 2, while Vandana made a mistake in the coeflicient of
x only and obtained the roots as —7 and —1. The correct roots of the equation are -

(A) 6, -1 (B) -7, 2
(C) -6, -2 (D)7, 1
A and B solved a quadratic equation. In solving 1t, A made a mistake in the constant term and

obtained the roots as 5, — 3 while B made a mistake in the coefficient of x and obtained the roots
as 1, =3. The correct roots of the equation are -

(A) 1,3 (B)-1,3

(C)-1,-3 (D) 1, -1

If the equation 9x2 + 6kx + 4 = 0 has equal roots, then the value of k must be -
(A) zero (B) etther 2 or zero

(C) either -2 or zero (D) either 2 or -2
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x+d  x—4 10
+ —-—

x—4 x+4 3

(A)+4 (B)£6 (C)+8 (D)2+43

Q.28 The roots of

Q.29 The relationship between x and y as shown in the given table is :

x| 0| 1]2]3 |4
v | 100 |90 |70 1400

(A) y =100 — 10x(B) y = 100 — 5x — 5x?
(C) y=100-5x2 (D) y=20 - x — x?

Q.30 The roots of a quadratic equation are 5 and —2. The equation 1s -
(A)x2-3x+10=0 (B)x2-3x-10=0
(C)x*+3x+10=0 (D)x2+3x=10=0
Q.31 If the sum of the roots of a quadratic equation is 6 and the product of the roots is also 6, then
the equation 1s -
(A)x2-6x+6=0 (B)x2+6x-6=0
(C)x2-6x-6=0 D)x2+6x+6=0

1
Q.32 If one root of the equation Ix2 - 10x+3=01is 3 the other root 1s -
1 ]
A-; B3 ©3 (D3

Q.33  If the equation ax> — 5x + ¢ = 0 has 10 as the sum of rhe roots and also as the product of the
roots, which of the follwoing 15 true ?

{A]a=é,c=5 B)a=2c=13

Q34 If the sum of the roots of the equation
kxZ + 2x + 3k = 0 is equal to their product, then the value of k is -

A5 ®-3 ©F O-3

Q.35 If «, P be the roots of ax2 + bx + ¢ = 0, the value of o + p2 is -

2 3 y
(A) b E—.:ac (B) b ;HEEL
(C) .bz —:2:11: (D) -bzz—afac
d i g
Q.36 If c, P are the the roots x2 — px + q = 0, then the value of o? + p2 is -
(A) p? + 2q (B) p* - 2qg
(C) p(p> - 3q) (D) p? - 4q
037 If a, B are the rootls of the quadratic equation

xz—6x+6={],thevalueofu2+32154
(A)36 (B)24 (C)12 (D)6
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Q.38

0.39

Q.40

Q41

.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

If o, B are the roots of the equation xz-8x+p={]and al + Bz=4{},p 15 equal to -
(A) 8 (B) 10 (C)12 (D) 14

If a, B are the roots of the equation x2+x+ 1 =0, the value of a* + p* is -

(A)0 (B) 1

(C) -1 (D) None of these

If e, P are the roots of the equations 2% _4x+3= 0, then the value of o + |EI;il

15 -

(A)y-1 (B)l (C) 2 (D) 0

If o, B are the roots of the equation x2 — 5x + 6 = 0, the value of a2 — B2 is -
(A)+4 (B)£5 (C)=6 (D)0

If ., B are the roots of x2 + px + q = 0, the value of % + % 1s -
=9 o
P —2q P~ +2q
{A:l_ 1 [B}. a
-p° +2q -p°-2q
) = D)
© — (D) —
If c, P are the roots of the equation ax? + bx+ ¢ = 0, the value of uz . l—i 15 -
[F 3
b’ —2ac — b’ +3ahc
(A B) —=—
(C) b +13iihl: (D) b 22:14:
ac d

If one root of 5x% + 13x + k = 0 be the reciprocal of the other root, the value of k is -
(A)0 (B) 1

(©) 2 (D) 5

The roots of the equation ax? + bx + ¢ = 0 will be reciprocals 1f -
(A)a=b (B)b=c¢

(Clc=a (D) None of these

The value of k for which the roots o, p of the equation : x2 — 6x + k = 0 satisfy the relation
3+ 2B =20, is -
(A) 8 (B)-8 (C)16 (D)-16

If a, B are the roots of the equation 2xI-3x+1= 0, then the equation whose roots are
% and B is -
o
(A)2x2+5x+2=0 (B) 2x2 - 5x - 2 =0
C)2x2+5x-2=0 (D)2x2-5x+2=0
If' &, B are the roots of the equation x? = 3x + 2 = 0, then the equation whose roots are
(a+ 1)and (B + 1) 15 -
(A)x2+5x+6=0 (B)x2-5x-6=0

C)x2+5x-6=0 (D)x2-5x+6=0
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Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

If a, P are the roots of the equation 2x% — 5x + 7 =0, then the equation whose roots are
(2o0 + 3PB) and (3a + 2P) 15 -

(A)2x2+25x +82=10

(B)2x2-25x - 82 =10

(C)2x2-25x+82=0

(D) 2x2 +25x - 82 =10

The quadratic equation whose roots are the reciprocals of the roots of the equation
3x2-20x + 17 =0, is -

(A)20x2 - 17x +3=0

(B)17x2-20x +3=0

(C)20x2+17x =3 =0

(D) 17x2+20x -3 =0

If o, [ are the roots of the equation x% + kx + 12=0 such that a — B =1, the value of k 1s -
(A) O (B)+ 5

(C) =1 (D)+ 7

The roots of the equation x2 + px + q =0 are 1 and 2. The roots of the equation qx? - px + 1 =
0 must be -

@1, 3 B Gt

© 5.1 (D) -1, 5

If the equations x* + 2x — 3 = 0 and x% + 3x — k = 0 have a common root, then
the non-zero value of k 1s -

(A)l1  (B)2 ()3 (D4

If the equations 2x2 —7x+3=0and 4x2 + ax - 3 = 0 have common root, then

the values of a are -
(A) =11 or 4 (B) =11 or -4
(C) 11 or -4 (D) 11 or 4

Consider the following statements :

I the roots of the equation ax? + bx + ¢ =0 are negative reciprocal of each other, then
at+tc=0.

II. A quadratic equation can have maximum two roots.

III. If &, B are the roots of a quadratic equation such that o + B = 22 and o — B = §, then the

equation x2 —22x + 112 = 0, has o and B as its roots.

IV. If o, B are the roots of the equation 2x2 — 4x + 1= 0, the value of

1 1 . 12

a+2p T Bi2a B 17

Of these statements.

{A) L II and IV are correct
(B) I, I & IV are correct
(C) none 1s correct

(D) all are correct
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Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

Q.63

The positive value of m for which the roots of the equation 12x2 + mx + 5 = 0 are in the ratio

3:215-
(A) 5470 (B) 3 Vio
©) = (D) 5

Match List I with List IL. List I contains quadratic polynomials and List I contains the conditions
for these polynomials to be fractorizable into a product of real linear factors.

List 1 List 11
a 4x2 + kx + 1 l_kié
bkx2-4x+k 2 k=z24d4ork<-4
c.kx2-2x+2 3 k=28o0rk<0
d2x2-kx+k 4 -2<k<2
abed abed
(A)3214 (B)2413
(C)4132 (D)1342
The solution set of the equation
(A) {8, 1} (B) {8, -1}
(C) {-8,~1} (D) {-8, 1}
The value of x 1n the equation
x 1-x 1 :
1||;+1”“ —EE.lS*
5 7
(A) .E (B) 13
g
©) 13 (D) None of these

The value of x in the equation
y o] 1
8 [1'+—1] - 42 [1——J +29=0is -
X X
(A) 4 (B) -2
1 1
©) 3 (D) 7

The value of x in the equation

Jix—3 + Zx+3 =6 is -

The two parts into which 57 should be divided so that their product 1s 782, are -

(A) 3 (B) 1

(C) 100 (D) 111

(A) 43, 14 (B) 33, 24
(C) 34, 23 (D) 44, 13

i % ;e 3 :
The sum of a number and its reciprocal 1s 2 o0 the number 1s -

@3 ®F ©F O
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Q.64

Q.65

Q.66

A two digit number 1s such that the product of the digits 1s 8. When 18 1s added to the number,
the digits are reversed. The number 18 -

(A) 18 (B) 24

(C) 8l (D) 42

The perimter of a rectangle is 82 m and its area is 400 m2_ The breadth of the rectangle is -
(A)25 m (B) 16 m

(C)9m (D) 20 m

7] .. . .
Out of a group of swans, [E] times the square root of the number are swimming in water while

two remaining are playing on the shore. The total numebr of swans 1s -
(A) 4 (B)8 (C)12 (D)le
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ANSWER KEY

2 3 4 5 [ i 8 0 10 | 11 12 | 13 | 14 | 15 J 16 | 17 | 18
D D A D C B D A C D B C D B B B
20 § 21 | 22 §023 | 24 | 25 | 26 ) 27 | 28 | 2% | 30 ) 31 | 32 ) 33 | 34 ) 35 | 36
L A D B B D B C B B A 2 A D C B
JB ] 39 | 40 ) 41 | 42 | 43 | 44 ) 45 | 46 | 47 | 48 ) 49 | 50 | 51 | 52 ) 53 | 54
i C A B A C D C D D D C B D B D A
56 )| 5T | 58 159 |60 | 61 | 62 | 63 | 64 | 65 | 66

A B D & A D C A B B D
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19.

23,

24.

25.

26.

46.

49.

HINTS & SOLUTION
Hint : x2 - 7x + 10 = 0 & (x - 3 (x
x=52 x2—~1{]x+lﬁ=Dc::-{qu][x~2}=ﬂc::-x=E,2
Common root 1s 2.
For coincident roots, D=01e. 16 —4dk 2= 10
= k=4
For real roots, D = 0
ie,16m?—4@m?+m+1)=0
T -4dm-4=20 or dm=-4 or m=-|
The given equation may be written as :
@-Dx2-[(g=D+(p-q]x+(p=-q=0
> @-0x2-(@-Dx-(p-qQx+(p-q=0
—{g-Dxx-1)-(p-q x-1)=0
= x-Dg-x=-(p-q)]=0.
P—q
s

So.ox=1 or x=

When there is no mistake in a and b, the sum of roots must be correct. When there is no mistake

in a and ¢, product of the roots must be correct.

Sum of roots = (6 + 2) = & & Product of roots = (=7) (-1) = 7. So, the

correct equation 1s :

2o +T=0=3 IE=TEx-1D=0
. The roots are 7, 1.
Sum of roots = 5 + (-3) = 2,
Product of roots = 1 = (=3) =- 3.
% Eqn_isxzuh—3=ﬂ
Sx-Nx+D=0sx=For-1.
a+f=6and3a+2=20=> a=4 =2
Product of roots = k. So, k=(4 x 2)=§

b |
b | =

a+f=—- and af =

Sum of new roots = (2a. + 3p) + (3a + 2B) =5(a+pB)=35

Product of new roots = (2a + 3B) (3a + 2[)

=6(c? + p2) + 130 = 6 [(a + B)? = 20P] + 13ap =6(c+ PP+ aP =6 x

= 41. .
Reaui s s o 15
equired equation 15 : X~ — Rk 41=0
ie,2x? - 25x + 82 = 0.

r~.1|u'1'

i .
Ln

s

o=



51.

52.

53.

. T, : _
Putting x = — 1n the given equation, we get :
y

3 2

= == +17=0 or 3=20y+ 17y2=10

¥ ¥
So, the required equation 1s : 17x2 - 20x +3 = 0.

at+pfp=-kand aff = 12

= (o — B2 = (o + P)? - dap = k2 - 48.
k2-48=1 = k?=49 = k==7.

| and 2 must satisfy x2 + px + q = 0.

So,ptgq=-land2p+q=-4

o p==-3andg= 2.

Ll epx+1=00 2x24+3x+1=0

<:>{x+]}(2x+l]'—-(]<:::-x=—lor—%

Let a be a common root of the given equations.

Then, a2 +2a-3=0and a2 + 3a -k =0

. :
1

a- [0 5 =
_2k+9  —3+k 3-2°
92k k-3
Sa,ul*'——r— & a = %

S0,(9-2k)=(k-3)% or K2-4k=0
or k(k-=4)=0. So, k=4
Let a be a common root of the given equations.

Then, 202 - Ta +3=0and 4a2 + ac - 3 = 0
2 . .
1

L] i
21-3a 1246  2a+28
21-3a 8 9
» E: = =
0TS gy MM ES e = At
21-3a _{ 9 ]3_' 81
2a+328 a+l4 {:1—;—14}2
21-3 _ 81
e a+1d -

D 3al-2la+2M =162 =3al+2la-132=10

322 +33a-12a-132=0
S(a+1l)(3a-12)=0

. a=-11 or 4.

Let the roots be a and (—1/a). Then, Product of roots = — 1.

§=_1m‘a+c=ﬂ. So, 1 is true.
Il 1s clearly true.
g+ =2 a0-p=8=a=I15 =T

So.a + B =22 & af = 105.
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58.

62.

63.

64.

An equation with «, P as roots 1s
x2-22x +105=10
So. 11 1s incorrect.

Further in IV we have : a + B =2 and aff =

h-..‘l|-—'l

I, 1 _ (B+2a)+(a+2p)
a+2f  p+2a (a+2P)p+2a)

l Ja+p)
" 2(a? +p?) +Sap
| 3o +f) _ 3a+p)
A(a+P)’ —2aPl+5ap  2a+P)’ +ap

212
= 3x2 =6)( _—

] _.
L 17 17
2

So. IV is correct. Hence 1, 11, IV are correct.
The given egn. is:y2+y-2=(],wherey=xl“'3
Now, Y’ +y-2=0=(y+2)(y-1)=0
= y=—Zory=1
e = or: =1
Let the parts be x and (57 - x).

x (57 —x) = 782 —=x2-57x+782=10
> (x=-34)(x-23)=0
> x=3orx=23
So, the required parts are 34 and 23.

Let the number be x. Then ,
Al &)

X+ —=— 2 202 -41x +20=0
X 20
> 4x-5Bx-4)=0
o N —
= x=Jorx=g So, x = 7
Let tens digit = x. Then unmit digit = %

. (tﬂx+%]+lg=1ﬂx E+x

X

or E}xu?—f+18=ﬂ

or x~%+2={} or x2+2x-8=0
or (x+4)i(x-2)=10.

T X=2.

. Ten’s digit = 2 & Unit digit = 4.

s0, number = 24.
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65.

66.

Semi-perimeter = 41.
Let length = x & breadth = (41 - x).
X (41 = x) = 400
= x> —4Ix + 400 =0
= (x-16)(x-25)=0
—> x =16 or 25.
Breadth = 16 m

Let the number of swans be x.

Then, %-J;+ 2=x

:>2x—TIJ;-4={}
= 2y2 = Ty — 4 = 0, where y =+x
> 2y+1)(y-4=0

Y == ery =4
:}I-,E=~;—nr-ﬁ=4
S

= X=7 0rX

. X = 16 (Number of swans can not be a fraction)



