


Topic 2 : Integration Area of a region, A: fculdn

substitution le+ u = 2n + 1
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Topic 3 : First Order Differential Equation

order
, Degree of a differential equ Population Growth model Radioactive Desay Models Newton's Law ofCooling

/Y ,s ↓ = Ky-rate change a populatia

: Get
deana do : -hall rate of coding a difference in temperature

dt d8
=

-hdt

order 2
, degree 4 Stycy : judt (4) =) kd+

8 - x

~ order of highest degree.
Iny = ht + In) = - h + + 1 Ja : J-hdt

separable Variable y = ekt + y
,

-l= A

1 = e
- " +

xe (n(g - a) = 4t + 1

y = f(u) · gly) y = Aekz
1 : Neht g - x = e

4 + +

du 1) variables car algebraically 8 = Aen+
+ a

reparated

St ,
de = Ifuldee

First order linear differential eg

My + Plusy = Qus

↑ variables are non-separable

O Determine an integrating factor
,

Vans

vin) = eSpin) an

② Multiply the differential equ with VIn,

V(n) &y + Plu(Vinsy = Vins Qul

an

↓

d[Vinsy] = VINIGIn)

du

③ Integrate with respect to a

V(n)y = SV(u) · Q(us di



Topic 4 : Numerical Method

solution of non-linear egn

① Graphical Method

Inn + n - 4 = 0 ② Numerical Method

y :
inc y = n-n

/no no
root

e Trapezoidal Rul
& if the value of Guide can't be

finiNot o integrated.

Newtal-Raphson Method

= 0 . 5 8 : 5 22. 57

·h = c - 8 N :
zen

Mu + 1 = Un-f(Un 4 O 2
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Topic 6 : Permutations andCombinations
0 ! = 1

permutations
"Ps = 4!

~ arrange

14- 31 !

Arrange

PROARA,

Combinations
- choose



Topic 7 : Probability Mutually exclusive events
↑

Random Experiment sample space J : E 1
,

2
,

3 , 4, 53 88
a process leading to

Loset of all basis PCAUB1 : P(A) + PCB)

7 2 outcomes with
outcomes PLANB) = 0

uncertainty result

Basic Outcomes
Losubset of sample B : addnumber = 3 1

,
3

, 53
Space

20 possible outcomes
for random experiment

Event ↳ even nummer :

14B' PLAMBY PLABY PlBY

Probablity of Events nCA = number of possible cutcomes in A

hiss number of possible outcomes in sample space

Conditional Probability

Complimentary Events
,

PCA) : 1-PLA) PLAIB) : P(AMB)
↳ Probabity of A does not occur

I P(B)

Bisis
j

Additive Rule of
,

PLAUB) = P(A) + PIB)-PLAMB
Read as "Probability of A given B)

Probability Independent Events
I

↳6 event A and B are

independent
Probability of three

,

PCAUBUCS = PCA) + PCB) + PCSS-PLARBS-PLANIS-PCBAC) + PCAMBR

events P(AIB) = PCA)

P(BIA) = PLB)

P(A1B1 = P(A) - P(B)



Topic 8 : Random Variables Continuous Random Variables Cumulative Distribution Fun

2 uncountable values he have interval for continuous Random Variable
I

Random Variables can be
counted,

no interval (ii) Variance of X
Y ~ Probablityde,

,a F(ul = Do fmidn
- Var(u1 = E1x4-[ECX1]

< A 100f10
Discrete Random Variable

standard deviation = Var(X ② findn =

countable number of values ilExpectation of X · #properties :
Lo mean of X

,
= M or E(x)

Properties :

101p(X = n1 + 1
10 12 3

① Var(a) = 0 Est FiMaren
under graph

2. P(X: il : 1 plans 10 31831818
② Var (ax) = a2Var(x)

- summation of all probablity E(x) = 0(V01 + 1(((01 + 213/8) + 3(1/8)
③ Var (ax + b) =

2 Var() e.y
0. 17 : X is a continuous random variable with

Cumulative distribution function -
probablity density function Flu= ]
01n 14

FINI: P(X = a) - summation of ii) Expectation of any function ofX e .g 8 . 15 al Find F(u)

PIN) froma uple

X
The continuous random variable X has probability for 120

,
Fix-o

probablity distribution fans of U 123
density function for U24

,

F(2) :%God
a random variable X

M Pix =n)"626316 f(u) =
k(n + 1)

,
02422

for 174
,

F(n) =
2n , 2 [n13

U O 12 3 9) E(2) = 2
S

o
,

otherwise
1) la pulate P(22nL3)

plan 10 3/8 3/8 18 b) E(x) = 1 (ts) + 2(5) + 312/ = F(b) - F(2) = >
u

~ Cumulatindistributethe
= 7/9 a) value of constant h c) Find P(X > 1. 8)

2) E([X) = 5 (E(n1) = 5(43/ /Shin + 11dn + 52kdu = 1
Pl > 10) = 1 - PK18

Expectation and Variance of Random
d) E(tX + 2 1 = 5(E (M)) + 2 n[ + u] : + 2n(k] =

=1-t in + 11d Variables

F(Ul
=

~
graph F

= 5 ((b) + 2

h =1
= 0 . 43

a) E(x) = Jufu)dFir &/

by shetch the probablity density function
% 8

, 11/2 b) Elgins] =1 g(u) full delE -
/0 , 2So

/I on

1) Var(x1 = E(x)" - LEIN1]



Topic 9 : Special Probablity Distribution
106/2022

success

Binomial Distribution
,

X-B1n
, p) - outcomesfail

Lo only 2 outcomes ofprobabl,,
P(X : n) = "Inp"govv

mean
,
E(X)

= Up

variance
,

Var(u) = Rog

mean

Poisson Distribution
,

X ~ Po(a)
↳ When a is number of ocurances/average in a space/time continuityCorrections

P(X = x) = e
- nym

* can be used for approximation of 9) P(x)/9) = P(X> a-0. i)
e ! Binomial when : b) P(x (a) = P(x - a +0 . 5)

Mean, E(x) = A -10To 1) P(X = a) = Plx < 9 +o . 5 (

Variance
,
Var(x) = ↓ -mean : no d) P(x (a) = P(x(a - 0 .5)

* if 1730
, 7approximate

mean-
variance

I * lan be used for approximation of-e) P(al x = bl = P(a-0 . 5 < U < b +0 ·5/

Normal distribution
,

X-N(M
,
8 % Binomial when :

f(p(a(x < b) = P(atO. 5 <ULb -0 ·5)

- n > 30
, up > 5

, ng > 5 9) P(9( X [b) = P(a + 0 .5 <U <b + 0 . 5)
- standard normal distribution

,
zwNCO

,
11

- n > 10 , p -0 0 . 5

4) P(d[n (b) = P(a-0 . 5 < M(b -0 . 5)

standardizing the
,
z = -M- i) P(x = a) = P(a-0 . 5 (2<9 +0 ·5)

variable-
6


