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Intervals () end excluded - [ ] end included

Relations: Definition,
Domain and Range

n(A x B) = pg when n(A) =
p, n(B) = q

(relations from Ato B = 29

Reflexive, Symmetric and
Transitive Relations

(reflexive: 2m=n
symmetric: 2(7+0/2

reflexive and symmetric: 27" -7/2

e Equivalence Relations
and Bell Numbers

(Bn+1 =3 %0 "Ck Bk, Bo=1

B1=1,B,=2,B3=
5, By =15

Functions: Definition,
Intervals and Domain

(a, b)° = (-o0, a] U [b, )

[a, b]¢ = (=00, @) U (b, o)

e Function: each input exactly
one output; vertical line test.

Algebra of Functions and
Composite Functions

e D(f £g) =Dsn Dg; f/g also

drops g = 0; D(gof) = {x € Ds:
f(x) € Dg}.

One-0One, Mlany-One,
Onto and Into Functions

e One-one: f(x,) = f(xy) = X, =
Xz; onto: range = codomain.

= layrd.live

Periods sin, cos, sec, cosec 2 - tan, cot i - {x} 1

Bijections, Counting
Functions and
Composites

functions A > B: m”
one-one: P, (m = n)
(onto: Y71 "C (m=- D"

bijections (m = n): n!

o Inverse Functions
fo f_lzlg, f_1° f:IA

((go fHl=flogl

e f*exists & bijective; graph:
mirroriny = X.

Inequalities and the

Wavy Curve Method
xX*<a® «— -as<x<a
xX*>a® «— x<-aorx=a
ab>0:1¢[%,1]

a<0< b ze(-001]U
[3:°)

Domain and Range of
Algebraic Functions

[f(x) =a [(x+ %)

a>0:range [-£,oo)

N

_ D
Z]

D

a<0:range (-o0,-Z]

@ Modulus Function

x| =x(x=0), -x(x<0)

[f(X)] = f(x) (f =
0), -f(x) (f<0)

jab| = |al |b]
EE lal
bl = TH

(2 =12 =12

X =a(@>0)= x=za
lat b]? =a®+ b?+2ab

(|a| £ |b])? = &% + b? + 2|a|| b|

MATHEMATICS - CALCULUS - FORMULA SHEET

Relations and Functions

Trigonometric Functions:
Graphs and Ranges

sinx=0 < xe
Ul2nm, (2n+1)n]

cosx=20 < x¢€
U[2nm- %, 2nm+ 5]

acos x+ bsinx =

vaz+ b2 sin(x+ a)
(range [-Va?+ b2, Va+ P2

Domain and Range of
Trigonometric
Expressions

e /(1 +tan2x) = [sec x|. sin x =
x/10: 7 roots.

Inverse Trigonometric
Functions

sin"}(-x) = —sin"t x
cost(-x) = m-cost x
tan1(-x) = —tan™1 x
cot™(-x) = m-cot™ x
secl(-x) = m-sectx
cosec™1(-x) = —cosec™! x
(sin'1x+ costx=F, |x=1

sec™ x+ cosect x =
o X =1

tantx+cottx=%, xeR

sinti=
cosec™ x, cos™t 2

sectx (x| =2 1)

tan* 1 = cot™ x (x>
0), -m+cot™tx(x<0)

Exponential and
Logarithmic Functions

e Base > 1 keeps, base in (0, 1)
flips; variable base > 0, # 1.
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Principal ranges sin™": [-Z, 2] cos™: [0, i] tan~t: (=%, Z)

Greatest Integer,
Fractional Part, Signum
and Max-Min
(x— 1<[x]<x
[XI=n < x=n

[X]I<n < x<n

sgnx=1, 0, -1 for x>
0, x=0, x<0

sgn x = @ X#0
max(a, b) — a+b+2a—b

min(a, b) = Lb_z‘a;bt

Q Even and Odd Functions
_ f)+f(=x) f(X)-f(=x)
(100 - s, s

e EXE=0x0=EExO=0.

Domain must be symmetric.

@ Periodic Functions

(period of flax+ b) = é

o Sums: LCM, then test smaller
(Isin x| + |cos x|: 1/2).

@ Functional Equations

o Additive = kx; f(xy) =f+f >k
log x; f(x +vy) = f-f > ax

@ Transformation of Graphs

o Outside: as written; inside:
reversed (f(x + k) left).



