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uadratic Equations
and
Inequalities

PROBLEM-SOLVING TACTICS

Some hints for solving polynomial equations:

(a)

(b)

. b
To solve an equation of the form (x—a)4 +(x—b)4 =A ;Puty= x- a;
In general to solve an equation of the form (x—a)2n +(x—b)2n =A,where NeZ", puty = Xx— 2 ; b

To solve an equation of the form, aof(x)2n +a, (f(x))n +a, =0 we put (f(x))n =y and solve aoy2 +ay+a, =0
to obtain its roots y, and vy, .

Finally, to obtain the solution of (1) we solve, (f(x))n =y, and (f(x))n =y,

An equation of the form (ax2 +bx+c1)(ax2 +bx+c2) ..... (ax2 +bx+cn) =A.Wherec, ¢, ....c, A e R, canbe

solved by putting ax? + bx = y.
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(d)

(e)

()
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An equation of the form (x — a)(x — b)(x — ¢)(x — d) = = Awhere ab = cd, can be reduced to a product of two

quadratic polynomials by puttingy = x + ? .

An equation of the form (x —a) (x — b)(x — c)(x —d) = Awherea < b < c <d,b-a=d-ccan be solved by a

change of variable y = (x—a)+(x _b)Z(X_C)J“(X_d)

1
=x—Z(a+b+c+d)

A polynomial f(x, y) is said to be symmetric if f(x, y) = f(y,x) ¥ x,y. A symmetric polynomial can be represented
as a function of x + y and xy.

Solving equations reducible to quadratic

(a)
(b)

(c)

(d)

(e)

U]
(9)

(h)

. 2
To solve an equation of the typeax* +bx? +c =0, put X" =Y .

To solve an equation of the type a(p(x))2 +bp(x)+c=0(p(x) is an expression of x), put p(x) = y.

To solve an equation of the type ap(x)+%+ ¢ =0 where p(x) is an expression of x, put p(x)=y
p(x

This reduces the equation to ay2 +cy+b=0

. 1
To solve an equation of the form a(x2 +l2)+b[x+lj+c =0, put x+—=y
X X X
X X

1
and to solve a[x2 +i2j+b[x_1]+czo, put x—;:y

To solve a reciprocal equation of the type ax* +bx* +cx’ +bx+a=0,a#0,

2
we divide the equation by Y to obtain a| x? +l +bl x +l +c =0, and then put X+1 =y
dx? x2 X X
To solve an equation of the type (x + a)(x + b)(x + c)(x + d) + k = 0 where a+b =c+d, put x* +(a+ b)x =y

To solve an equation of the type vax+b =cx+d or vaxt +bx+c =dx+e, square both the sides.

To solve an equation of the type = VaX + btvex+d=e, proceed as follows.

Step 1: Transfer one of the radical to the other side and square both the sides.

Step 2: Keep the expression with radical sign on one side and transfer the remaining expression on the other side

Step 3: Now solve as in 7 above.

(a)
(b)

(c)
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. .. 2
A quadratic equation is represented as : aX” +bx+c=0, a=0

Roots of quadratic equation: x = _b;—\/a , where D(discriminant) = b? - 4ac
a

Nature of roots: (i) D > 0 = roots are real and distinct (unequal)

(ii) D = 0 = roots are real and equal (coincident)

(iii) D < 0 = roots are imaginary and unequal
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(d) The roots (OL + iB), (a—iB) and (oc +\/B),(oc —\/E) are the conjugate pair of each other.

(e) Sum and Product of roots : If a and p are the roots of a quadratic equation, then

b Coefficient of x constant term

C
() S=a+p=—-= (i) P=ap=—= —
o+p a Coefficient of x? a Coefficient of x

(f) Equation in the form of roots: x? —(a + ﬁ)x +(oc.B) -0
(g) In equation ax> +bx+c=0,a=01f
(i) b =0 = roots are of equal magnitude but of opposite sign.
(ii) c =0 = onerootis zero and other is —b/a
(iii) b = c =0 = both roots are zero.
(iv) a =c = roots are reciprocal to each other.
(v) a>0,c<0ora<0 c>0 = roots are of opposite signs.
(vi) a>0,b>0,c>00ra<0,b<0, ¢c<0 = bothroots are —ve.

(vii) a>0,b<0,c>00ra<0b >0, c<0 = both roots are +ve.

(h) The equations ax* +b;x+¢, =0 and a,x* +b,x+¢, =0 have

byc, —byey _ qa, -6

(i) One common root if b b
3 —Ga; a0, —aby

L4 bog
(ii) Both roots common if —=—=—
a, b, ¢
2
. . 2 b D
(i) Inequation ax” +bx+c=al|x+—| -——
2a) 43
. . . 4ac—b? _-b . :
(i) If a>0, the equation has minimum value = - at X—Z— and there is no maximum value.
a a
. . . dac—-b? _ b . .
(i) If a < 0, the equation has maximum value - atx = Z—and there is no minimum value.
a a

(j) For cubic equationax® +bx? +cx+d =0,

i) o+B+y=—
a
(ii) aB+By+ka:§

—d
(i) oy =? ...where o,B,v are its roots.



