Unit 2 Theory o

Q: Define discriminant.
The nature of the roots of quadratic equation depends on the value of the expression b? — 4ac, which is
called the discriminant of the quadratic equation ax? + bx + ¢ = 0.

Q: How we can find nature of the roots of a quadratic equation through discriminant?

—b+Vb2-4ac
2

Roots of the quadratic equation ax? + bx + ¢ = 0 are and its discriminant b? — 4ac

(i) 1f b?2 — 4ac > 0 and is a perfect square then the roots are rational (real) and unequal.

(ii) If b?> — 4ac > 0 and is not a perfect square then the roots are irrational (real) and unequal.
(i) If b? — 4ac = 0, then the roots are rational (real) and equal.

(iv) If b? — 4ac < 0, then the roots are imaginary (complex conjugates) and unequal.

Q: Define sum and product of the roots of a quadratic equation.
The sum and the product of the roots of an equation ax? + bx + ¢ = 0 are
b
S ::a-+-ﬁ ::—'a
_ _c
P = aﬁ —-E
Q: Define symmetric functions.
Symmetric functions are those functions in which the roots invelved are such that the value of the expression
involving them remain unaltered, when roots are interchanged. For example, if
f(a,B) = a? + B2, then
fBa)=p*+a’
=a2+,82 '-',32+a2=6¥2+,32
= f(a,p)

Q: Define synthetic division.
Synthetic division is the process of finding the quotient and remainder, when a polynomial is divided by a
linear polynomial.

Q: Define simultaneous equations.
A system of equation f(x,y) =.0 and g(x, y) having a common solution is called a system of simultaneous
equations.

For example x + y = dvand x? — y? = 1 is system of simultaneous equations.
Q: Write the properties of cube root of unity.

—-14+y/-3
S— a

5 —1-v=3

nd w

The cube roots of unity are 1,w = . The cube roots of unity have following

properties.

(i) The product of cube roots of unity is one. i.e (1)(w)(w?) = w3 =1
(ii) The sum of all cube roots of unity is zero.i.e 1+ w + w? =0

(iii) Each of complex cube roots of unity is reciprocal of the each other.
(iv) Each of complex cube roots of unity is the square of the each other.

Q: Prove that the product of cube roots of unity is one.

—1+\/—_3 2 —1_\/—_3
and w* = ———.

2
The product of all roots = (1)(w)(w?)

The cube roots of unityare 1, w =
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The product of all roots = 1

Thus, (1) (w)(w?) = w3 =1

Q: Prove that the sum of all cube roots of unity is zero.

The cube roots of unity are 1, w = T3 nd w2 = 223

2
The sum of all roots = 1+ w + w?

-1+v-3 -1-v=3
2 T2
2+ (-1+vV=3) + (=1~V-3)
2

2—-1+V-3-1+V-3
2

The sum of all roots =1 +

The sum of all roots =

The sum of all roots =

0
The sum of all roots = 2
The sum of all roots =0
Thus, 1+ w +w? =0

Q: Prove that each of complex cube roots of unity is reciprocal of the each other.

. ~1+/-3 -1-v-3
The complex cube roots of unity are w = . and w? = . We know that
w3=1
Sww=1
So
, 1 1
W’ =— OR w=—
W )
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Q: Prove that each of complex cube roots of unity is the square of the each other.

The complex cube roots of unity are w = _12\/__3 and w? = %__3 We have to prove that
o (-1+VB\Y | -1-v=3
(i) ( +2 ) = ——and
o (~1VB\?  —1+v=3
i (=5=) ==
Proof:
—1+v=3\" (1% + (V=3)" +2(-1)(V=3) ~1-v=3\" (-2 + (V53)" - 2(=1)(V=3)
2 B 4 2 B 4
1+ (-3)—-2V-3 _14(=3)+2v-3
B 4 B 4
_1—3—2\/—3 _1—3+2V—3
T 4 - 4
—2-2V=3 _—2+2V=3
B 4 B 4
_2(-1-+-3) _2(=1+-3)
B 4 n 4
_-1-+v-3 -1++-3
B 2 B 2
Thus, if = _1+\/__3, then ? = =3 and if w = _1_2\/__3 , then w? = _1+2ﬁ.

Q: How to write a quadratic equation given the sum and product of the roots?
If @ and S are roots of equation, then

x% — (sum of the roots)x + product of the roots = 0
x2—(a+B)x+af =0
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