Lecture Notes - Properties and Symmetry in Quadratic Equations (Class 11 - ISC)

6. Properties and Symmetry in Quadratic Equations

1. Symmetric Functions of Roots

If a, B are roots of ax?+br+c=0:
e Sumofroots:a + 3 = —g

 Product of roots: o = £

e Any symmetric function in a, 3 can be expressed in terms of a + 3 and af5.

Example 1:
Find o® 4 8% givena + 8 = 5 and a3 = 6.

4+ B =(a+p)?—2a8=25-12=13

2. Condition for Common Roots in Two Quadratic Equations
Given:

a1z’ + bz +c; =0

asx® 4+ byz +co =0
They have a common root if:

by by c1 C
— - Zand = -2
ai as ai as

are in the same ratio (elimination method).

Example 2:
Check if £2 — 52 4+ 6 = 0 and 222 — 9z + 10 = 0 have a common root.
Subtract equations after multiplying appropriately — root = 2 is common.

3. Condition for Roots to be Equal in Magnitude but Opposite in Sign
If roots are a and —a::

e SuUmM=0-b=0

e Product= —a2 = g <0

1/3


https://chat.openai.com/
https://pdfcrowd.com/chatgpt-to-pdf/?ref=chatgpt
https://pdfcrowd.com/api/html-to-pdf-api/?ref=chatgpt
Ramanathan Desktop
Rectangle

Ramanathan Desktop
Rectangle

Ramanathan Desktop
Rectangle


Example 3:
z? — 9 = 0 — roots 3, —3 satisfy the condition.

4. Condition for Roots to be Reciprocals
If roots are o and é:

e Product=1-<=1
Example 4:
222 — bz + 2 = 0 — Product = % = 1 — reciprocals.
5. Condition for Both Roots to be Positive
For ax?® + bx + ¢ = 0 with a > 0:

OSwn>O—r—§>0

o Product>0—>§ >0

6. Condition for Both Roots to be Negative
Fora > O:

. Sum<0—>—§ <0

. Product>0—>§ >0

Model Problems

Example 5:
Find the condition that both roots of 322 + kx + 5 = 0 are positive.
Conditions:
k
——>0 = k<0
3
)
3 >0 = Trueforallk
Thus k < 0.
Example 6:

Find the quadratic equation whose roots are squares of the roots of 22 — 5z 4+ 6 = 0.
Original roots: 2, 3 — Squares: 4, 9
New equation: (z —4)(z —9) =0—-2? - 132+ 36 =0
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