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e Factor Multiplying Ratio
If a quantity increases or decreases in the ratio a:b than
New quantity :2 x Original Quantity

The Fraction by which the original quantity is multiplied to get a new quantity is Factor
Multiplying Ratio

e Inverse Ratio:
One ratio is the inverse of another if their Product is Thus b:a is the inverse of a:b and vice —
versa.

°
e The ratio Compounded of the two ratios ‘\Q

a: bandc: dis ac: bd.

Compound two or more ratios means multiplying them. Q

e A ratio compound of itself is called its duplicate rat
a%: b? is the duplicate ratio of a: b
a%: b? is triplicate ratio of a: b

Va : /b Is the sub-duplicate ratio of a: b .\Q

Va : Vb Isthe sub-triplicate ratio a: b

e Continued Ratio:
- s the relation or comparison betwee
same kind.

itudes of three or more quantities of

e The continued ratio of thrﬁml quantities a, b, ¢ can be written as
Q a:b:c

eCross Product R
Ifa:b=c:bareinpr

eoduct of extremes = Product of means
eContin rtion:

% a, b, ¢ of the same kind (in same units)are said to be in continuous
a_»b
c

Thr
PIOP
~=- bxb=axc b’=ac

Hear, a=first proportional, c=third proportional and b is mean proportional (because b is
GM of aand c)

hen ad=bc

e|nvertendo

If a: b=c: dthan
b:c=d :c
e Alternendo
If a: b= c :d, then
a:c=b:d
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eComponendo

Ifa: b =c: d, then

atb:b=c+d:d
eDividendo
Ifa:b=c:d,then
a-b:b=c-d:

e Componendoand Dividendo

If a:b=c:d,than

e Addendo

Ifa:b=c:d=e:f=...... =k

Than
a+c+e+---_k
b+d+f+-

eSubtrahendo

Ifa:b=c:d =e:f=....k

Than
a—c—e—---_k
b—-d—f—-

Indices — Stap@ard’Results

e Any base raised to the power zero ISidlefined to be 1
a = 1
eRoots can also be expressedyi the'form of power.
1

va:a;

elaw 1l
If two or more terms with same base are multiplied, we can make them one term

having the same base’and power as sum of all powers
am x gh =agmn

ol aw 2
If4wo ‘or.more terms with same base are division, we can make them one term having the
same base and power as difference of all power.

an
el_aw 3
If a term having power is raised to another power, we can do product of power s to simplify
the expression

(am)n - amxn

eLaw 4
If a product of two or more terms is raised to power, we can split the two terms with same
individual power to each one of them
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(a x b)n = anx bn

e Calculator Trick for Power
eCalculator Trick for Reciprocal

eCalculator Trick for any root
Base V vV YV ....... 12 times -1 + n +1 = = =.....12 times

eCalculator Trick for any power (including non integer)
e Base V V V... 12 times -1 + n +1 x= X= X=g4,,

¢ Log Conditions
The logarithm of a number to a given base is the index or the power to which
the base must be raised to produce the number, i.e. to make it'equal to the given
number.

3%=81 logs81=4
elf a*=nthan logan = x

eConditions :
—Number should be positive

—Base should be positive

—Base cannot be equal to one
n>0,a>0,a+1

Standard Results of Log

eLog of a numberwith same base as number is equal to 1
Logaa =1

ofl0gof P (one) for any base is equal to zero
Logal =0
Law1
Logarithm of the product of two numbers is equal to the sum of the logarithms of the number
to the same base
Log amn =loga m +logan

Law 2
The logarithm of the quotient of two numbers is equal to the difference of their logarithms to
the same base
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m
log, - log,m —log,n

Law 3
The logarithm of the number raised to the power is equal to the index of the multiplied by
the logarithm of the number to the same base.

log,m" = nlog,m

Change of Base Theorem

If the logarithm of a number to any base is given, then the logarithmiefithe same

number to any other base can be determined from the following relation
logm log,m

logy m = logb  log,b
log, X axlog,b=1
e Base of log
- Common log base
10
- Natural Log’s Base
€

Quadratic Equation

eEquation having degree =.2"1s\.called as Quadratic Equation
¢QE will have two roots/ solutions usually denoted by a, 8
eEquation Format ax?~+bx +c =0

Where,

a is coefficient.of x2

b is coefficient-of x

C is constant

az0

e Solution of Quadratic Equation
ax’+bx+c=0

e Formula to calculate roots:

—b + Vb2 — 4ac
2a

Where,
a is coefficient of x2
b is coefficient of x
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C IS constant
a0

e Sum and Product of Roots of QE

ax’+bx+c=0

e Sumofrootsa+ B = _2

a

e Product of roots aff = E

e Construction of Quadratic Equation
If sum of roots and product of roots are given, equation can be constructedin
the below manner:

x?—(a+B)x+af =0

Concept of discriminant to get nature of roots
e Discriminant of QE is the mathematical expression which isused to understand nature
of of QE is the mathematical expression which is used te. understand nature of roots of
QE, it is expressed as below:

b? — 4ac
Condition Nature of Roots
b2-4ac =0 Real and Equal
b2-4ac <0 Imaginary
b2-4ac >0 Real and Unequal
b? - 4ac > 0 and a perfect square Real, Unequal and Rational
b? - 4ac > 0 and not a perfect.square Real, Unequal and Irrational
e Conjugate Pairs
—If one root of the equation is
m ++/n
—The otherone is surely
m —vn

—This pair is called as conjugate pairs

e Simple Equation
- Equation of one degree and having one unknown variable is simple.
- A simple equation has only one root.
- Form of Equation:
ax+b=0
Where,
a is coefficient of x
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b is constant
a0

Solution Method —Direct basic algebra

Simultaneous Linear Equations (two unknowns)
- Here we always deal with two equations as it consist of 2 unknowns
- Form:
aix+biy+ci=0
aX+hby+c=0
Where,
a is coefficient of x
b is coefficient of y
C is constant
a0

e Methods of Solution Simultaneous Linear Equations
- Elimination Method: In this method twa:given linear equations are
reduced to a linear equation in one unknown by eliminating one of the
unknowns and then solving for therether unknown.

- Substitution Method: equation is written in the form of one variable in
LHS and that value is substituted in other equation.

- Cross Multiplication Method: Formula based method

X _ y _ 1

aiX +bgy+c1 =0 = =
! LY ! bicz—bc1  craz—cpaq aiby—azb,q

ayxX+ by + c2=0

e Cubiec Equation

- «Form:

ax®+bx?+cx+d=0

Where,
a is coefficient of x3
b is coefficient of x?
c is coefficient of x
d is constant
azo0
Method of solution: Trial and Error

e Addition/Subtraction of Matrices

https://educrafterlearning.com/ Page 7



https://educrafterlearning.com/

- Property
Commutative Law: A+B=B+A
Associative Law: (A+B)+C=A+(B+0C)
Distributive Law: k(A +B)=kA + kB

Multiplication of Matrices

Condition
- The product Ax B of two matrices A and B is defined only if the number
of columns in matrix a is equal to the number of rows in matrix,B.
Amxn X Bn><p = ABmXp
Determinant —2 x 2
- If a square matrix of order 2 x 2 is given

d11 412 a d12
A=l 212 geras [Ru3i2]
dz1 d22 dzq1 _dp2

detA = dq1 X doyy —dq2 X do1q

Determinant —3 x 3
- If a square matrix of order 3 x'3'is given

ap;1 Q412 Gy3 a;; a2 ag3
A=|az1 Qaz;, a3 detA =|az1 az; a3

aszq1 Qazy Qass aszy; dasz; dass

dpyz d23

d21 a23|
d3z d33

a21 322|
d31 433

detA = d11 | di3 |a31 as,

|~ are

e Minorgand cofactors
- <Miner of the elements of determinate is the determinant of Mj; by deleting
i row and j™ Colum in which element is existing.
Ci = (-1)" Mij

e Inverse of Matrix

° Cramer’s Rules
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e Simple Interest

s1= 224
100
P = principal value
r = rate of interest per annum
t = time period in years
Amount as per Sl
A=P+Sl=P+p'—r't=P(1+r—t)
100 100
Conversion Period
Conversion of Description Number of
Period conversion period
ofiina year
1 day Compounded daily 365
1 month Compounded Monthly 12
3 months Compounded quarterly 4
6 months Compounded semi Annually 2
12 months Compounded annually 1

Compoundfinterest Amount
Calculation of Accumulated amount under CI denoted by A

A=P(1 +i)"
Where,
P = Initial Principal
I= adjusted interest rate
n = no. of periods
. r%
e p— n=t x noccpy

Compound Interest Amount by Trick

e Calculator Tricks for Amount as per ClI
~<“Example P = 1000, i=10%, n=3 then
-~ Calculator Steps to obtain A:

1000 + 10 % +10 % + 10 %

Compound Interest

e Formula for Compound Interest
— Calculation of Compound Interest VValue denoted by CI
Cl=P[(1+i)"-1]
Where,
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P = Initial Principal
I= adjusted interest rate
n = no. of periods
=2 n=t x noccpy
nocppy

e Effective Rate of Interest
E=[(1+1)"-1]

Where,

I= adjusted interest rate

n = no. of periods in a year

e Future Value —-Single Cash flow

FV =CF (1+ )"
Where,
CF = Single Cash flow of which FV is to be calculated
I= adjusted interest rate
n = no. of periods

e Future Value- Annuity Regular

FVADS=4; X FVAF (n,i)
Future Value Annuity Factor: It is a.multiplier for Annuity Value to obtain Final

Future Value
[(1 +i)" — 1}

FVAR = A, { 1

Where,

FVAR = Future Value of Annuity Regular
Ai = Annuity Value (Instalment)

FVAF = Future Value Annuity Factor
i=d@adjusted interest rate

N'= N0, 0f periods

e Future Value —Annuity Due
- Formula:

FVAD=A, x FVAF(n, i) x (1 + i)

Future Value Annuity Factor: It is a multiplier for Annuity Value to obtain
Final Future Value
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[(1+D"—1

FVAD = Ai{ 1

} X (1+1)
Where,

FVAD= Future Value of Annuity Due

Ai = Annuity Value (Instalment)

FVAF = Future Value Annuity Factor

I= adjusted interest rate

n = no. of periods

e Present Value -Single Cash flow
CF

1+

PV =

Where,

CF = Single Cash flow for which PV is to be calculated
I= adjusted interest rate

n = no. of periods

e Compounding and Discounting Factor
- Compounding
- Finding Future Value of any Cash, flow
- Compounding Factor: x (Lt )"

e Discounting

—Finding Present Value ofany Cash flow

—Discounting FactoraX

@+in
e Present alue —Annuity Regular
PVAR = Aix PVAF (n, i)

Present Value Annuity Factor: It is a multiplier for Annuity Value to obtain
Final Present Value

PVAR = At (1 - 2]

Where,

PVAR = Present Value of Annuity Regular
Ai = Annuity Value (Instalment)

PVAF = Present Value Annuity Factor

I= adjusted interest rate

n = no. of periods
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e Calculator trick of PVAF
1+i +===:-n-—timesGGT

e Present Value —Annuity Due
PVAD = [A; X PVAF{n — 1),i} | + 4;
Where,
PVAD = Present Value of Annuity Due
Ai = Annuity Value (Instalments)
PVAF = Present Value Annuity Factor
I= adjusted interest rate
n = no. of periods
n -1 =one lesser period

e Perpetuity

A;
PVP = —
1
Where,
PVP = Present Value of Perpetuity
Ai = Annuity Value (Instalment)
i= adjusted interest rate
e Growing Perpetuity
PVGP = -
1—8

Where,

PVGP = Present;\/alue,of Growing Perpetuity
Ai = Annuity-Value (Instalment)

I= adjusted.interest rate

g = growth rate

o Net Present Value
-~ Formula
- NPV = Present Value of Cash Inflows — Present value of
cash out flow

e Decision Base:
- If NPV > 0, accept the proposal, If NPV < 0, reject the proposal

e Real Rate of Return
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- Meaning: The real interest rate is named so to show what a lender or
investor receives in real terms after inflation is factored in.

- Formula:
Real Rate of Return = Nominal Rate of Return- Rate of Inflation

e CAGR
- Compounded Annual Growth rate is the interest rate we used in
Compound Interest.
- It is used to see returns on investment on yearly basis

Rules of Counting

e Multiplication Rule
—If certain thing may be done in ‘m’ different ways-and when it has
been done, a second thing can be done in ‘n * different ways then total
number of ways of doing both things simultaneously is (m xn) ways

o Addition Rule
—It there are two alternative jobs which ¢an be done in ‘m’ ways and in
‘n” ways respectively then either‘of two jobs can be done in (m + n)

Ways
Word use Use
OR + Plus
AND x Product
e Factorial

- nl=n(n-1) (n=2)...3.2.1
- n!l=1.23..(n=2)(n-1)n
- nl=n(n=1)!

- nl=n(n-1)(n—2)!

- Ol=1

eFactorial VValues

value of n Value of n!
1 1
2 2
3 6
4 24
5
6
7

120
720
5040
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8 40320

9 362880

10 3628800
11 39916800
12 479001600
13 6227020800
14 871178291200

e Theorem of Permutations
- Number of Permutations when r objects are chosen out of n different
objects

n!

(n—-r)!

P, =

Few Observations: n>r
n is a positive integer

e Particular Case of theorem (n=r)
- Number of Permutations when n objects,are.chosen out of n different
objects
np r— n!
e Special Formula of (must Remember)
(nt)l-n! =n.n!
e Circular Permutations
- Theorem:
—The number of cirecularpermutations of n different things chosen at a time
is
(n-1)!
Note: This theoremapplies only when we choose all of n things

e Circular Permutations (Type II)
- _number of ways of arranging n persons along a closed curve so that no
person has the same two neighbours is

1
E(n_ )!

Same formula will apply if ask is to find number of different forms of
necklaces/ garlands

Permutation with Restriction: Theorem 1
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- Number of permutations of n distinct objects taken r at a time
when a particular object is not taken in any arrangement is

n-1 Pr
e Permutations with Restrictions: Theorem 2

- Number of permutations of r objects out of n distinct objects when a
particular object is always included in any arrangement is

r"1p.—1

Relation between restriction theorems

n_lpr + r.n_lpr-]_ =" Pr

One particular thing

alwavs includina :
Total permutations

One particular thing always
excluded.

- No. of ways when:things are never together
Ways of Never Together = Total ways —~Ways of always together

Theorem af Combinations
- Number of Combinations when robjects are chosen out of n different

objects
N~ _ n!
Cr= (n—r)!r!
e Few Observations:
- n=>r
- nis a positive integer
e Linkage of PNC Theorems
"Cr= L

Few Observations:
- n Z r
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- n s a positive integer

e Special Result of Combinations
nC0: 1
ncn: 1
e Complimentary Combinations

e Special Formula of Combination

Nc¢

r

Nc,_,

n+1cr - ncr + ncr-1
e Combinations of one or more

- Combinations of n different things taking one or mare out.of n things at a

time

e Geometry in PNC

2"-1

Particulars

Tips to Solve

points

No. of Straight Lines with the given

NC, 2
IS used as we need to select
two points to make a line

points

No .of Triangles with the “givenn

"Cs 3
is used as we need to select two
points to make a line

Adjustment of collingarpoints

If there are collinear points in
any problem, no of lines or
triangles formed using those
points should be deducted form
to no of line /triangles

set'of n parallel lines

No of parallelogram with the given
one set of m parallel lines and another

ncz X mcz
Selecting 2 line from each set of
parallel lines

No.of Diagonals

nCZ —n

e Common Difference of AP

dztz_t1=t3_tz=”'=tn

e General Term of an AP

- tn—1

t,b=a+(m-1)d

Where,
a = first term

https://educrafterlearning.com/

Page 16



https://educrafterlearning.com/

d = common difference
n = position number of term

e General Term of an AP
t,=a+(m-1)d
e Calculator Trick:

atd===._ =
! 4t
e Sum of first n terms of an AP

S, = g(a+tn) S, =g{2a+ (n — 1)d}

Where,

a = first term

d = common difference

n = position number of term
t,= nth term of AP

e Sum of first n terms of an AP

Sa=5(@+t,) S, =§{2a+ (n — 1)d}

e Calculator Trick
a rd=c4...=GT +a
for oy
Lty tn

e Sum of first n natural-or counting numbers
n(n+1)
S=——F—
e Sum of first n‘odd numbers
S=n
e Sum<of the squares of first n natural numbers
S n(n+1)2n+1)

6
e Sum of the cubes of first n natural numbers
n(n + 1)}2

2

2

¢ Common Ratio of GP
t, 3 t
i, o t,4

r

e General Term of an GP

t, = ar™?!
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Where,

a = first term

r = common ratio

n = position number of term

e Calculator Trick:

e Sum of first n terms of a GP
S — a(1-r™)
n 1-r

Usewhenr<1 Usewhenr > 1

Where,

a = first term

r = common ratio

n = position number of term

e Sum of first n terms of a GP

__a(1-r"

a(r"-1)
Sn  1-r -

1-r

Sn

e Calculator Trick
r ><a===---=G'{ +a
t; ﬁ[s tZ n
e Sum of Infinite Geametric Series

Canbe used only if-1<r<1
Where,
a = first term
r = common ratio
n = pesition number of term
¢ Subset
--_No. of possible subset of any set
Total = 2n
Proper=2"-1

e De Morgan’s Law

- (PUQ)y =P NQ’
- (PNQY =PUQ’
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2 Set Operations Formulas
- n(AUB) =n(A) + n(B) —n(ANB)

e Proof:
- Example: A={6,2,4,1} B={2,4, 3}

3 Set Operations Formula
n(AUBUQC)
=n(A) +n(B) +n(C) — n(AnB) —n(BNnC).—n(AnC)
+n(ANnBNC)

e Composition of Functions
- fog=fog(x)=flg(x)]
- gof=gof(x)= glf (x)]

e Step Method of finding inverse of f
1. Write your function in the form of y

—y=f(x)
2. From above expression, find the value of'x
— X =
3. Interchange value of x and y, now,the RHS is Inverse function
y=[_]
e Differentiation Basic Formulas
fx) f'(x)
d nxn—l
(Al
T
d e*
. (5X
7 (€)
d a*log.a
—(a* e
7 (@)
— (constant ) 0
dx
d ax aeax
)
d l 1
——(log x) "

https://educrafterlearning.com/ Page 19



https://educrafterlearning.com/

e Basic Laws of Differentiation

Function

Derivative of the Function

h(x) = c.f (x) where c is a real
constant ,scalar multiplication of
function

d d
—{h(0} = ()

h(x) = f(x) + g(x)

sum/ difference of function

d d d
a{h(x)} = a{f(x)} + —x{g(x)}

h(x) = f(x).g(x)

Product of functions

d d d
a{h(x)}f(x)ag(x) + g(X)a—);f(x)

h(x)=L22 < () = 9 ()—f () z0e)
969 : ax P15
Quotient of Function
e Cost and Revenue Functions
Cost Function »==C(x)
Average Cost C(x
g » - Ec )
Average Cost is minimum or A(x) =0
maximum when
Marginal Cost dc
: M(x) = =
dx
Marginal Cost is minimum or. M'(x) =
maximum when
Marginal Revenueg dR
MR(x) = —
dx
e Integration Basic Formulas
n n+1
1. [x"dx = -1, );H = %which is not defined)

2. fdx=x+c,smcef1dx=fxodx=%=x+c

. d
30 [e*dx = e* + ¢, since &ex = ¥

eaX . d eaX
4." [ e®*dx = — + ¢, since —(—
a dx

o
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X
. J e*dx = a*/log.a + c,since —(

)=eax
a

5. f— logx + ¢, since —logx =

) =
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e Integration by Parts —-ILATE Rule

Juvdx = ufvdx—f[%fvdx]dx

Where u and v are two different functions of x

Guidelines for Selecting u and dv:

(There are always exceptions, but these are generally helpful.)
"L-1-A-T-E" Choose 'u’ to be the function that comes first in this list:
L: Logarithmic Function

I: Inverse Trig Function

A: Algebraic Function

T: Trig Function

E: Exponential Function

Probability

Number of outcomes favourable to the event

Probability event = -

Total number of mutually exclusive,exhaustive likely outcomes

P(BIA)XPA)

Bayes theorem = P(A/B)= £

Complement rule P (not A)'= 1-P(A)

Probability of independent Events:
For independent Events A and B= P(A)xP(B|A)

Law of Taotal Probability: If events B1,B,,...,B, are mutually exclusive and
exhaustive, then P(A)=}"_, P(A and B;) = X", P(A/B;) X P(B;)

P(A and B)

Conditional probability = P(B/A) = )

Probability of dependent Events: for dependent Events A and B,P
(A and B)=P(A) xP(B/A)

Index Number

. Current Price
Simple Index number = ———  x 100
Base price
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Y.(Price xQuantity)
Y.(Base year Price xBase year quantity)

Weighted price Index = ( ) x 100

Y.(Base year Price xCureent year Quantity)

Lapspeyres Price index = ( ) x 100

Y.(Base year Price xBase year quantity)

Y.(Current year Price Xcurrent year Quantity)

Passche price Index = ( ) x 100

Y.(Base year Price xCurrent year quantity)

Time series

Simple moving Average :
SMA= Sum of observations in ’n’ periods

n

Weighted Moving Average

WMA: W1X1+WyXo+ - +WpXp

Wi+Wy+e+wWy

Exponential Smoothing (Single Exponential Smoothing):
Forecast at time t=ax(Actual value at time t)#(1=.)x(Forecast at time t—1)
Where a is the smoothing parameter between 0and 1.

Average of observations in‘a season

x 100

Seasonal Index =
Overall average

Trend Analysis (Linear Trend Line) = Y=a+b
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