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1. Exponents & Radicals 2. Fundamental Identities 3. Quadratic Equations

Exponent Rules (a,b > 0):
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(ab)™ = a™b™
. (o
ea "= a"=1(a#0)

Radical Rules:
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o g™/ = {am = (Ya)™

Polynomial Expansions:
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)2 = a? 4 2ab + b2

(a £b)?
e (a+0b)®=a®+3a%b+ 3ab® + b®
(a—b)3
(

)3 = a® — 3a®b + 3ab?® — b?
e (a+b+c)?=a?+b*+c*+2(ab+ be + ca)

Factoring Formulas:

[leftmargin=%
e a>—-b>=(a—b)(a+b)
e a® b= (a—b)(a®+ab+b?)

e a®+b% = (a+b)(a®—ab+b?)

e a"—b"=(a—0b)(a" L +a" 2+ -+ b7
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For az? +br+c=0 (a# 0): Quadratic Formula:

_ —bxvVD

,  where D = b? — 4ac
2a

T
Discriminant (D) Analysis:
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e D > 0: 2 real & distinct roots.
e D =0: 2real & equal roots (x = —b/2a).
e D < 0: 2 complex conjugate roots.

Vieta’s Formulas: If 1,75 are roots:

c
ri+ry=——, rirg=—
a a
Vertex Form: y =a(z — h)? + k
b b? D
he_ Vg X _ P
2a’ ‘T la da



https://play.google.com/store/apps/details?id=com.exambhai.app
https://www.exambhai.com

4. Logarithms 6. Complex Numbers 8. Matrices & Determinants

Definition: log,(z) =y <= ¥ =2 (b > 0,b # Form: z = a + bi = r(cos§ + isinf) = re*’ For a2 x 2 Matrix A — (¢ by.
1,2 > 0) Logarithm Laws: _ d)’
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| ] o i2=—-1, ¥=—4 it=1
e log,(zy) = log,(x) + log, (y e Determinant: det(A4) = |A| = ad — be
ol (@) o) e Modulus: |z| =7 = Va2 + b2
e log,(z/y) = log,(x) — log, (y q-1_ 1 [d =D
le/y) ol ov) e Conjugate: z =a —bi, zz=|z|? o Inverse: A™! = Al 4 (141 # 0)
o log,(z*) = klog,(x)
e Argument: ¢ = arg(z) = arctan(b/a) Cramer’s Rule (2 x 2 System): ax+by=e¢, cxr+
e log,(1) =0, log,(b) =1 : dy = f
e De Moivre’s Theorem: ed— bf af — ec
e Change of Base: log,(z) = llggC((z)) = b = wd—be YT ad=w
Be (r(cosf + isinf))"™ = r"(cosnb + isinnd) ad —oce ad —oe
o oB(@ =z log, (b®) =z Properties:
¢ Euler’s Formula: ¢’ = cosf + isinf [leftmargin=%

o (AB)"' =B1A4"1
o (AB)T = BT AT

o det(AB) = det(A) det(B)

9. Absolute Value & Inequalities

Absolute Value Properties:
For any positive integer n: leftmargin=*
Arithmetic Progression (AP):
- - ifz>0
[leftmargin=* no_ N\ n—k k o lz|=dF HT=
(r+y) kz_;) k)Y 2 —z fz<0

e n-th term: a, =a+ (n—1)d

Where Binomial Coefficient: |z <a &= —a<z<a (a>0)

e Sum of n terms: S, = 5 (2a+(n—1)d) = §(a+1)

. . n n! e |z|>a < x>aorz< —a
Geometric Progression (GP): <k> =C(n,k) = p T
(n — k)t Triangle Inequality: |a + b| < |a| + |b]
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Properties:

1 Cauchy-Schwarz Inequality:

e n-th term: a, = ar™™

, ok

. [leftmargin="* ) 202 s (0 .
e Sum of n terms: S, = a5 (r#1) (a1 + a3)(b1 +b3) = (a1b1 + azbs)

! Total terms = n + 1

e Infinite GP sum (|r| < 1): Seo = 72 n o (n n
k=0 (k) =2

(0) = (2%

General Term: Tpq1 = (})z" *y

Means Relation: AM > GM > HM

a+b2\/%2 2ab
2 a+

(a,b>0)
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