BASIC MATHEMATICS

s @ COMPLETE FORMULAS & CONCEPTS AT A GLANCE i o

4. FACTORIZATION

1. NUMBER SYSTEM

N : Natural Mumbers = {1, 2, 3,...}

2. INDICES (EXPONENTS)

3. ALGEBRAIC IDENTITIES

e (a+b =a®+ 5% +2ab
« fa—b)2 =a®+ b —2ab
fa+b)a—b) =a® — b
(r+al(z+b) =22+ (a+blz+ab

+ Commen Factor: ar+ay =alr+y)
W: Whele Numbers = {0, 1, 2, 3, ..}

[ By Grouping:
ar + oy + br + by
= afr + y) + biz + y)

Z : Integers={..,-2,-1,0,1,2,..}

(ﬂb]" = a"h"

Q : Rational Mumbars = {%,p,qez‘q#l}} A = {a+bi{z+3)

(z—al{z—8=x—(a+blzt+ab

1 - Irrational Numbars
{Non-eminating, Non-repaating decimals)

-(3) =5 wro

{z+a)® = 2% + 3z% + 3za® + oF

» Using Identities:

ca =1 [@#0) o® —b* = (a—b)(a+b)
R : Real Numbers = QU [ = 1 * (z—a)® = 2® - 3z% + 3xa® - @’
PN S i 0 2 2 _ 2
a or le®0) A z*+2ax + @ {x+a)
{ [NCWCZCQCR] .4“7=W=[ﬁ)m « 8®—b% = (a - b)(a? +ab + b?) zt —Zaz +at = (zr—a)?

5. LINEAR EQUATIONS 6. QUADRATIC EQUATIONS 7. INEQUALITIES m

| ar+b=0 {(a:0) 24bz+e=0 (a#£0) + a > band e > 0, then: | A relation fram a set A to set B such that
—b . s atosbi each element of A has a unigue image in B
| Solution: T=— Roats (Salutions): . 3 _ : - b z is called a function.
v = - _| S —b+ /0¥ — 4ac o acs be Types:
. fiong = e—
imultanecus +q:= ions: | 2a 5 & f_: « g * One-one (Injectiva): flx)) = flr) = =1,
ez bly : €y Discriminant (D) = b* — dac it S R R i + Onto (Surjective): Range = Codomain
aqx + boy = ¢ * D >0 : Two distinct real roots
Deg:T S v atex>bice + One-one and Orto (Bijectiva):
. =0 : [ 307, T B3
Solution by Elimination / Substitution / bl el v a—-c<h-0c Both injective and surjective
+ D < {} : Two complex roots
Cramer's Rule: v ac< be Examples:
= cibs — &by Sum of roots: at = "—: - E.(E f(m}=2;g+3
ay by = azby v ¢ flz) ==
c
= Pttty Product of roots: af = — Wa>bthen —a<—b f(zll I|

ay by — gl

9. LOGARITHMS 10. PROGRESSIONS 11. COORDINATE GEOMETRY 12, TRIGONOMETRY

v log, (MN) = log, M + log, N Arithmetic Frogression (AP} Distance between (x;, y,) and (72, ¥2): Basic Ratios o g _ Perpendicular P
s a,atd, a2, a+(n=1)d ‘/ = = A ME = Hypotenuse . H
] Iog,(-ﬁ) = log, M — log, N ™ term: a, =a+(n=1}d d=y(e2 —3)" + (y2 — ) Hase B
Tog, (M*) = klog, M Surm of first 1 terms: Midpwoint: Hypotenirse I
" 4 . = N E H .. i
Ba Bn P n [2a.+ (n—1)d] Af (.‘.l:l +z; 3+ yg) 3 Perpendicular _ P
¢ log,1 =10 2 2 7 2 z Base B
r log,a=1 Geometric Progressien (GP) Saction Formula {Internal): E e sirl; 5
2, ., art ATy + BT my;+n
» Change of Base Formula: a,hﬂr, ar ar B P( 2 L AP T ) 1
n*" term: 4, = ar" "+ R 1o+ R =m53
log,. b Sum of first n terms: Section Formula {External}: B Bage C
log,,b=l Rertarheni a{r" —1) NIz — nr mys = n cotf = —-1
. OB & = (r#1) p( 3-nT My yl) =
r—1 m—n m—n

3. MENSURATION FORMULAS 14, STATISTICS [ 1s.sets W 16 MATRICES & DETERMINANTS

2D Figures I 3D Figures Mean [Averagek A osetis a well-defined collection Matrix: A = {ﬂr;]
Square: Area = a® Cube: TSA = Ga? L& B O O SO Sy _ E:i of distinet abjects. ®ij | men
Perimeter = da Volurme = a’ i ] T im Motation: A = {1, 2,3} Types:
* Row Matrix
e Median: Middle value after arranging T f Sets: F
Rectangle: .Ar@_a = % B Cuboid: = 3tk + Bh+ M) data in ascending order. .y;::s‘tu S:( + Calumn Matrix
Fedmgter = 2(1 +.4) Valurne = b4 nite * Square Matrix
1 Mode: The value that appears most = Infinite Set & \ %
Trianghe:  Area = 3 bh Cylinder: TSA = 2ae{h +r) frequently. » EqualSets A=28 Etermifiant {2 Ib
i . = 25| r ] a
Perimeter=a+b+¢ akife <ok Rangs = Largest value — Smallest value * Equivalent Sets:  n(A) = n(f) Ford = [C d]
Lokis * Subset: ACH
e 2
Variance (0°) = Ll =37 * ProperSubset: AcC |4l = ad — be
Circle:  Circumference = 2rr Sphere:  Surface Area = dar? n Cinerations
Area = wr? 1 . F:Jn’on IAL.I B Properties:
Wol = = v 4 LY _
ST ES Standard Deviation (o) = J M * Intersection: AnNE Mfl, = |4] |B]|
i » Complement: A’ s AT = 4
_@_ QUICK TIPS IMPORTANT CONSTANTS ‘ MNUMBER FACTS ‘ MATH STRATEGY REMEMBER
'Y » Learn formulas, don't memorize, + = 31416 | | o V2 isimational. v Understand the problem ‘@ Mathematics is
» Practice daily. e e = 271828 + Sum of two rational rumbersisrational. | | o/ Choose the right formula ::::::::;n:rmbers.
» Solva i st v
Praviols year questions. - .\‘/E = 1.4142 » Product of two irational numbers can be v Apply carefully algorithms:
» Focus on concepts, not tricks. ; \/5 — i rational or irational. F Chedsiaren t is about
* Mistakes are proof you are trying. # Every real number has a decimal expansion UNDERSTANDING.

% * % CONCEPTCLEAR + PRACTICE MORE ~ SCOREHIGH +* * *
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