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Maths Class 11 Chapter 5 Part -1 Quadratic equations

1. Real Polynomial: Let ag, a3, a, ... , a, be real numbers and x is a real variable. Then, f(x) =
ap + ;X + ax? + ... +ax"is called a real polynomial of real variable x with real coefficients.

2. Complex Polynomial: If ag, a, ay, ... , a, be complex numbers and x is a varying complex
number, then f(x) =ap + a;x + X2+ ... +a, X" T+ax"iscalled a complex polynomial or a
polynomial of complex variable with complex coefficients.

3. Degree of a Polynomial: A polynomial f(X) = ag + a;x + a;x* + agx® + ... + ax", real or
complex is a polynomial of degree n, if a, # 0.

4. Polynomial Equation: If f(x) is a polynomial, real or complex, then f(x) = 0 is called a
polynomial equation. If f(x) is a polynomial of second degree, then f(x) = 0 is called a
quadratic equation .

Quadratic Equation: A polynomial of second degree is called a quadratic polynomial.
Polynomials of degree three and four are known as cubic and biquadratic polynomials
respectively. A quadratic polynomial f(x) when equated to zero is called quadratic equation.
i.e., ax? +bx +c=0 where a#0.

Roots of a Quadratic Equation: The values of variable x gha&@m&the quadratic equation
is called roots of quadratic equation.
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coefficients 1.e., if (\/2 + \/31) is a root of an equation, then’ (\/2 \/31) is also its root. .

« Anodd degree equation has at least one real root whose sign is opposite to that of its
last’ term (constant term), provided that the coefficient of highest degree term is
positive.

« Every equation of an even degree whose constant term is negative and the coefficient of
highest degree term is positive has at least two real roots, one positive and one negative.

« Ifan equation has only one change of sign it has one positive root.

« Ifall the terms of an equation are positive and the equation involves odd powers of X,
then all its roots are complex.

Solution of Quadratic Equation

1.Factorization Method: Let ax® + bx + ¢ = a(x — o)) (x — B) = O. Then, x = o and x =  will
satisfy the given equation.

2. Direct Formula: Quadratic equation ax® + bx + ¢ = 0 (a # 0) has two roots, given by
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If o and B are the roots of ‘a quadratic equation, then the equation is x* — S;X + S, = 0
e, x> —(a+P)x+op=0
2. Cubic Equation

If a, B and y are the roots of cubic equation, then the equation is

P -8x* +8x-8 =0
& —(a+p+Px°+(@p+Py+y)x—ofy=0

3. Biquadratic Equation
If a, B, y and & are the roots of a biquadratic equation, then the equation is
x‘l - SII3 + S.zxz - S3x+ S,1 =0
= (o + P +7+8)2° +(aP +Py + 15 + 0B + B +ay)x”
—(afy + oPd + Byd + a)x + afy® =0
Equation In Terms of the Roots of another Equation U\(

If a, B are roots of the equation ax’ + bx + ¢ = 0, then %@é@@\ﬁ]bse roots are.
N (rep )

()-a,-p=ax’*-bx+c=0 x
(i) a”. ﬂ ;ae[\’:ba(x“(’g\N X’PC— 3 v x lm
r

(i) Ao, AB ? eplacexbyx/ k)
(iv) k+ o, k+ %:aa(r—k) + &(x — (replace xby(x — &)
(v) g, B = klax* + kbx+¢=0 (replace x by kx)
vi)a'" ,B¥":ne N=a(x")* + H{(x")+c=0 (replace xby x™)

The quadratic function f(x) = ax* + 2hxy + by® + 2gx + 2fy + ¢ is always resolvable into linear
factor, iff

abc + 2fgh —af* —bg®—ch®*=0
a h g!
h b f|=0
s 7 o
Condition for Common Roots in a Quadratic Equation

1. Only One Root is Common

www.ncerthelp.com (Visit for all ncert solutions in text and videos, CBSE syllabus, note and many more)




