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1. Functions & Inverse Functions

e Composite Functions: (f o g)(z) = f(g(x)). Note:

7(9(x)) # 9(f(2)) in general.
e Inverse Functions: f~!(z) exists ONLY if f(z) is a
one-to-one function.
e Domain & Range:
— Domain of f~! = Range of f
— Range of f~! = Domain of f
e Graphical Property: y = f(z) and y = f~!(z) are
reflections in the line y = .

2. Quadratic Functions & Inequali-
ties

e Standard Form: y = az? + bz + ¢
e Vertex Form: y = a(z — h)? + k = Vertex at (h, k)

b+ Vb2 -4
e Quadratic Formula: z = é—iac
a

e Discriminant D = V? — 4ac:

— D >0 = 2 distinct real roots (intersects x-axis
twice)

— D=0 = 1 real root / tangent to x-axis

— D <0 = No real roots (completely above/below
X-axis)

— Exam Tip: Line y = mx + ¢ is tangent to curve
y =ax? +br+c < b%— 4ac = 0 after equating
them.

3. Equations, Inequalities & Abso-

lute Value
e Modulus Equations: |f(z)] = k¥ = f(z) =
kor f(z) = -k

e Modulus Graph: To draw y = |f(z)|, sketch y = f(x)
and reflect the portion below the x-axis upward.

e Simultaneous Equations: Substitute linear into non-
linear equation to form a quadratic in one variable.

4. Indices, Surds & Logarithms

e Laws of Indices:

1 m
a"=—, ar =Vam, =1
an
e Rationalising Surds:
1 a 1 Va-+b
va a’ \Ja++b a—"b

e Laws of Logarithms (Base a > 0,a # 1):
log, (zy) = log,  + log, y
loga <x> = loga T = loga Y
Y

log,a=1, log,1=0

log.b Inb
e Change of Base Formula: log, b = 0o _

log.a Ina
e Natural Logarithms: Inxz = log.z = €% =
z, In(e*) ==z

5. Polynomials & Remainder/Factor
Theorems

¢ Remainder Theorem: If polynomial P(x) is divided

b
by (ax — b), the remainder is R= P | —
a

e Factor Theorem: (azx —b) is a factor of P(z) <=

(-

6. Linear Law (Straight Line

Graphs)

e Convert non-linear relationship y = f(z) into ¥ =
mX 4+ c:

—y=ab® = lgy=(lgb)z+1ga

Y =1gy, X =x)
—y=ar® = lgy=blgz+lga (Y =Igy, X =lgz)

1 1
xya+bx:>ya(>+b <Yy,X)
x x

7. Series: AP & GP

e Arithmetic Progression (AP):
— n-th term: T,, = a+ (n — 1)d

— Sum of first n terms: S, = E[20L—|—(n—1)ol] = g(a—l—l)

2
e Geometric Progression (GP):
— n-th term: T), = ar™~*
1 __
— Sum of first n terms: S, = M (r#1)
—r

— Sum to Infinity: S, = 1& ONLY valid if |r| <

1

8. Circular Measure (Radians)

180°
e Conversion: 7 rad = 180° — 1 rad =

Arc Length: s =160
1
Sector Area: A = 57“29

(0 in radians)

(0 in radians)

e Segment Area: A = %7"2(0 — sin )

9. Trigonometry

o Identities:

sin 6

, sin?f+cos?h =1
cos 6

tanf =

1+tan?6 =sec?f, 1+ cot?0 =csc?6
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e Reciprocal Functions:

1
secl) = ——, cscl =
cos

e Sine & Cosine Rules:

a b ¢
sinA  sinB  sinC

2 32 _ 2
2 =a24+b*—2abcosC = cosC’zazibc
a

1
Area of Triangle = iab sin C

10. Permutations & Combinations

e Factorial: nl=nx(n—-1)x.---x1, 0l=1
n!
(n—m)!
e Combinations (Order does NOT matter): "C,
n!

e Permutations (Order matters): " P, =

11. Differentiation (Calculus)

d
Basic Power Rule: — (2") = na"~!

dx

. d

e Chain Rule: ——[f(g(2))] = f'(9(2)) - 4'(2)
d d d
e Product Rule: @(uv) = udid —H}d;;
. d /u vy —Ugs

¢ Quotient Rule: e (;) i —
e Trig Derivatives:

—(sinazx) = acos ax i(cos ar) = —asinax

d N Tode N

d
1 (tan ax) = asec’ ax

T

Exponential & Log Derivatives:

d d a
- (paztby ax+b g b)) =
@) maeet pnlee b)) =T
e Stationary Points & Nature:
d
— At stationary point: Y _ 0
dx
d2y . .
— —5 >0 = Minimum point
dx?
d?%y . .
— — < 0 = Maximum point
dax?
d d d
e Connected Rates of Change: d—:g = é X d—:f

12. Integration (Calculus)

e Indefinite Integrals:

LL‘"+1
/x”dx: i +C (n#-1)
(ax + b)"H1

a(n+1) +c

/(am +b)"dr =

/eax+b de = leam—&-b e
a

1 1
/ dz = —Injaz + b+ C
ar+b a

e Trigonometric Integrals:

1
/Cos(ax +b)de = —sin(az +b) + C
a

1
/sin(am +b)de = ——cos(ax +b) + C
a

1
/sec2(ax +b)dx = o tan(ax + ) + C

e Definite Integration & Area:
— Area between curve and x-axis: A = ff ydx

— Area between curve and y-axis: A = fcd z dy

13. Kinematics (Motion in Straight
Line)

e Displacement s, Velocity v, Acceleration a:

ds B dv d%s

a ‘T A A

s:/vdt, v:/adt

e Key Concepts:

v =

— Particle at instantaneous rest =—> v =10
v
— Maximum velocity = a= — =0

— Total Distance in time T: Calculate [ |v|d¢ by split-
ting integral where v = 0.

14. Vectors in 2D

e Position Vector: r = xi + yj = (x)

Y
e Magnitude: |r| = /22 + y?

e Unit Vector in direction of a: a = W
a

e Relative Position: AB=0B—-0A=b—a
e Parallel Vectors: a | b < a = kb (where k is a
scalar)
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