
Quadratic equations topics
Lecture Notes – Discriminant and Nature of Roots (Class 11 – ISC)

4. Discriminant and Nature of Roots

Definition of Discriminant

For a quadratic equation

the discriminant is defined as:

It plays a key role in determining the nature of the roots.

Nature of Roots Based on 

1.  and perfect square → Roots are real, distinct, and rational

2.  but not a perfect square → Roots are real, distinct, and irrational

3.  → Roots are real and equal (repeated roots)

4.  → Roots are non-real complex conjugates

Geometrical Interpretation

For :

Two points of intersection with the x-axis → 

One point of tangency with the x-axis → 

No intersection with the x-axis → 

Model Problems

Example 1: Determine the nature of roots of 

Roots are real, distinct, and rational.

ax +2 bx + c = 0, a = 0

D = b −2 4ac

D

D > 0

D > 0

D = 0

D < 0

α = p + iq, β = p − iq

y = ax +2 bx + c

D > 0

D = 0

D < 0

3x −2 5x + 2 = 0

D = (−5) −2 4(3)(2) = 25 − 24 = 1 > 0
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Example 2: Determine the nature of roots of 

Roots are real and equal.

Example 3: Determine the nature of roots of 

Roots are complex conjugates: 

Example 4: Solve  and classify roots

Roots:

Nature: real, distinct, rational.

If you want, I can now prepare Section 5: Transformations of Quadratic Equations with lecture notes
and model problems, which will lead into graph-based interpretations.

Ask ChatGPT

2x −2 4x + 2 = 0

D = (−4) −2 4(2)(2) = 16 − 16 = 0

x +2 2x + 5 = 0

D = (2) −2 4(1)(5) = 4 − 20 = −16 < 0

−1 ± 2i

5x −2 6x + 1 = 0

D = (−6) −2 4(5)(1) = 36 − 20 = 16 > 0

x = ​ ⇒
10

6 ± 4
x = 1,  ​

5
1

Printed using ChatGPT to PDF, powered by PDFCrowd HTML to PDF API. 2/2

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


