1. Exponents and Logarithms
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2. Quadratic Equations

For az? + bx + ¢ = 0:
**Quadratic Formula:**
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**Discriminant (A):** * A > 0: Two real roots
* A = 0: One repeated root * A < 0: Two complex
roots
**Vieta’s Formulas:** * Sum of roots: r; + 1y =
b * Product of roots: r11ry = e

a

3. Polynomials and Binomial
Theorem

**Special Products:**
(a+b)? =a®+2ab+b?
(a—b)?=a%—2ab+b?
a® —b* = (a—b)(a+b)
a® + 0% = (a +b)(a® — ab + b?)
a® — b = (a —b)(a® + ab + b?)

**Binomial Theorem:**
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where (Z) = ﬁlk),

4. Sequences and Series

** Arithmetic Progression (AP):** * n-th term: a,, =
a1+ (n—1)d * Sum of n terms: S,, = §[2a1+(n—1)d]

**Geometric Progression (GP):** * n-th term:
al(lan) (7’#

a, = a;r" ' * Sum of n terms: S,, = -

1) * Infinite Sum (|r| < 1): Seo = 1™

r

5. Complex Numbers

Let z = a + bi, where i2 = —1. * **Magnitude:**
|z| = Va? + b2 * **Conjugate:** z = a — bi * **Eu-
ler’s Formula:** ¢ = cosf + isin@ * **De Moivre’s

Theorem:**

(r(cos@ +isin@))"™ = r™(cos(nb) + isin(nd))

6. Matrices and Determinants

For a 2 x 2 matrix A = (* Z .
* **Determinant:** det(4) = ad — be * **In-

verse: **
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