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QUADRATIC EQUATIONS

SYNOPSIS

1. The standard form of a quadratic equation fs+alx + ¢ = 0 where a, b[IR and a 70

- b+

2. The roots of &+ bx + ¢ = 0 are

. b
3. For the equation dxbx+c = 0, sum of the roots :;-, product of the roots

VI - 4ac

o [l

4. If the roots of a quadratic are known, the equation is

x? - (sum of the roots)x +(product of the roots)= 0

5. Nature of the roots of &% bx +c =0

Natur e of the Roots Condition
Imaginary b?-4ac <0
Equal b®- 4ac = 0
Real b® - 4ac =0
Real and different b” - 4ac > 0

Rational b® - 4ac is a perfect square a, b, ¢ being rational
Equal in magnitude and opposite in sign b=0
Reciprocal to each other c=a

both positive

b has a sign opposite to that of a and ¢

both negative

a, b, c all have same sign

opposite sign

a, c are of opposite sign

6. “Irrational roots” of a quadratic equation with “rational coefficients” occur in conjugate pairs.

If p+ \/a is a root of aX+ bx + ¢ =0, then pv/a Is also a root of the equation.

7. “Imaginary” or “Complex Roots” of a quadratic equation with “real coefficients” occur in

conjugate pairs. If p + iq is a root of’ax bx + ¢ = 0. Then p - iq is also a root of the

equation

8. If exactly one root of étbx + ¢ = 0 lies in the interval {kk,), then f(k)f(k,) < O.
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9. The roots of ak+ bx + ¢ = 0 are in the ratio m : n, if rfbac(m + nj.

10. One root of akX+ bx + ¢ = 0 is the square of the other if ac@ + b’ = 3abc.

1 1
11. One root of akX+ bx + ¢ = 0 is l power of the other ifa"c)n+1 +(a.c")+1 = -b.

12. Two equations & + bx + ¢ = 0, ax* + bx + ¢ = 0 have exactly the same roots if

a_b ¢

a

b, ¢

2 2 2

13. The equations;&” + byx + ¢, = 0, ax* + byx + ¢, = 0 have a common root,

If (Cr1a - czal)2 = (ab, - a&b;)(b;C, - byc;) and the common root tag% if a;b,#axb;

172 271

14. (i) If unity is a root of ak+ bx + ¢ = 0, then the other rootgrs

(i) If =1 is one root of &+ bx + ¢ = 0, then the other root i%.—

vb? -4ac
S—mM.

a

15. The difference between the roots of axox + c = 0 i
16. If f(x) = 0 is a quadratic equation, then the a@mgqrawhose roots are

(i) The reciprocals of the roots of f(x) = Of(s)lz) =0

(i) The roots of f(x) = 0, each ‘increased’ byskf(x - k) = 0
(iif) The roots of f(x) = 0, each ‘diminished’ kkyis f(x + k) =0
(iv) The roots of f(x) = 0 with sign changed isx)(= 0

(v) The roots of f(x) = 0 each multiplied byK) is f(%j =0

17. If the coefficients of the quadratic equatiorf axbx + ¢ = 0 are odd integers, then the roots

are not rational.

18. The number of quadratic equations which are unabgiy squaring their roots is four.

19.  The standard form of a quadratic expression istabx + ¢ where a, bR and & 0.
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20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.
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The product (x - a)(x - b) (where a < b) is negativa < x < b i.e if x lies between a and b.

The product (x - a)(x - b) (where a < b) is pogti/x <aor x > b i.e. x does not lie between

a and b.

The sign of the expressionZak bx + ¢ is same as that of ‘a’ for all valuescaf b? - 4ac< 0

i.e. if the roots of &+ bx + ¢ = 0 are imaginary or equal.

If the roots of the equation @x bx + ¢ = 0 are real and different i.é:4ac > 0, the sign of

the expression is same as that of ‘a’ if x doesliedbetween the two roots of the equation

and opposite to that of ‘a’ if x lies between tbets of the equation.

The expression &% bx + c is positive for all real values of x ff b4dac < 0 and a > 0.

. : . : b
The expression dx+ bx + ¢ has a maximum value when ‘a’ is negatvel x = o
a

. . 4ac-Db?
Maximum value of the expreSS|on:4—.
a

The expression dx+ bx + ¢, has a minimum when ‘a’ is positive ane o Minimum
a

c—Db?

. 4a
value of the expression=
a

The minimum value of k + (x + @Js k. and The maximum value of k - (x ¥ &) k.

Ifa2+b2+02:1thenab+bc+ca|ies{r+%,1]

Range of x +% is [2,00) when x > 0, (e, -2] when x < 0.

x? —ax+b

2

If f(x) = NE

where x is real then the range of f(x)fié-+/b) f (b).
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