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1. RATIO AND PROPORTION

# WHAT IS RATIO ?

A Ratio is a comparision of the sizes of two or more.

If a and b are two Quantities of the same kind (in same unites,
then theFraction a/b is called theMatic of a to b. It is

written as A : b.

-> The Quantities a and b are called the Terms of the ratio.

-> 'a' is called FIRST TERM OR ANTECEDENT -

b' is called SECOND TERM OR CONSEQUENT



# DIFFERENT KINDS Of RATIO

1 INVERSE RATIO One Ratio is the Inverse of Other If

their product is one . Thus
,
a : b is the

Inverse of D: a and Vice-versa .

1 The Inverse Ratio Of 11 : 15 is 15 : 11

A 15 : 11 B 11 : 11 C 15 : 15 D XT : ITS

2 RATIO Of EQUALITY A Ratio a : b is said to beMatio
Of greater inequality or equality or
of less inequality according as If
9 b or If a = b or If & <b .

eg : 5 : 3 is the ratio of guator Inequalis
4 : Y is the ratio Of E Quality
3 is is theMatio of Iel Endovalis



3 DUPLICATE RATIO When two equal rations are compounded,
The resulting ratio iscalled the

Duplicate ratio of the given Ratio. If
a : b and a:b are compounded then the
Matio a2 : be is called the duplicate
Matio of a : b .

&g : 37-2 is the duplicate ratio of 2
,
then find the value

5) + 6 -

Of 12 ?

27y - 18 = 201 + 24

&- 2 =
!

↑ x = 42
31 + 6 (372

x = 6

9) (3x - 2) = 4/54 + 6)



1 SUB-DUPLICATE RATIO The Sub-duplicate datio of : b
is A : h

&g : sub-duplicate ratio of 16 : 9 is To :9 = 4 : 3

5 TRIPLICATE RATIO When three equal ratios are compounded,
the new ratio is called the Triplicate
Matio of the givenMatios -

93 : b3 is called the Triplicate Natio of A : b .

1g : The Triplicate Natio of 4 : 7 is (413 : Al = 64 : 343



6 SUB-TRIPLICATE RATIO TheSub-Triplicate Natio of
aib is Sta : 3

_
Th

eg : Sub-Triplicate Natio of 125 : 729 is 31tes : 3129

= 5 : 9

7 COMPOUND RATIO Ratios are compounded by Multiplying the
Fractions which denote them .

&: A sum of Money is to be distributed Among A
,
B
,

c and D

in the proportion of 3 : 2 : 1 : 3 . If I get E 1000 More man

D. What is B's share ?

A Sog B 1500 C 2008 D None of

these

=> let the common multiple bea Usi = 1000+34

A = 511
,

B = 21
,
1 = 41

,
B=31

x = 188%

B's Share = 2x1000 = 200



# PROPORTIONS

An equality of two ratio is called a proportion.

Four Quantities a
,
b
,
C

,
d are said to be in proportion

If A : b =C : d

First and fourthferm are called "EXTREMES" -

second and Thirdferm are called "MEANS"

# four Quantities are in proportional If and only If "Product

* Of extreme is equal to product of Means"-

It =

y
: ad = bC It is also lasted as "Product

Rule"



# CONTINUED PROPORTION

-> Three Quantities are said to be in continued proportion, If
a : b = bi c

,

then -= 1 then b2= ac
&

wher

↓ is mean proportional between a and C · b = late

# SOME IMPORTANT PROPORTIONS OF FOUR QUANTITIES

INVERTEND 8 If A : b = cid then b : a = d = C

2 ALTERNENDO .

- IF A : b = Cid then a : C = b : d

3 COMPONENDO .

- If :b = cid then

DIVIDENDO If A : b = cid then Ab=



5 COMPONENDO-DIVIDENDO If A : b = C:d
,

then

=

6 IfA : b : C : d : l : F = then
S

(a) Addendo a + C + 2 + .... - - = each of theNations a : b
,

cid
,

b + d + F+ ....
- - e : F ... --

(b) Subtranendo a-c-e ... - -
= each of the Ratios a : b

,
2id

,
b - d - F ..... 2 : F... -



2. INDICES
Important points: 3

Y

3 2 5
eg : 2 X 2 = 2 5

3 -
2 I

3 X3i 3

2 6

7)
3 2 6

eg : s 3 - I 5

5
-4



Identities:

8 18

3ab = ab
1

ab = an)"
& abi = ab

4/9 I .

2.

3.

9
4 .

5 .



3 LOGARITHMS

If al = m [a= base
,
1 = Power

,
m= numbers then it's

logarithmic Form is given by logam = /logm to the
base a equals '17

-> ak = M ↑ exponential form]
logam = /logarithmic Form

EXAMPLE

1 53 = 125 2 10928 = 3 33" = 1
3

=> It is of the form > It is of the form => It is of the form

ax = m logam = x ax = m

: 10g am = x : ax = M : logam = +

3

189
-
125 = 3 2 = 8 1093() = - 1



# TYPES Of LOGAR I THMS

-

COMMON OR NATURAL OR

BRIGGS LOGARITHM NAPERIAN LOGARITHM

↓ ↓

logarithm to the logarithm to the

base "10 " base"e"
[C = 2 . 7182]

# PROPERTIES OF LOGARITHM

I PRODUCT RULE : 109m/AB) = 109mA + logB

EXAMPLE : 109105 + 109106 = 109 ,0(5XS) = 109 , 030
-

log 8 + 10g 9 = 10% (8X9) = 109et2



2 QUOTIENT RULE 109 (A)
109m) ) = logmA-10gmB = logA + 10gB- logc-log I

EXAMPLE EXAMPLE !

->

1 109108 - 109102 :109-

2 log no-log 20

3 EXPONENT RULE

- loge (t) 10939-092g
~log,A = 109 (A) M 5) CHANGE Of BASE LAW

EXAMPLE i 5 logos = 109, (375
logam=gma

2 - logz = 109e(2)7 example : log35=
A (log ,m) "I n log ,om



6 109am x 109 ma = 1 11 If 189 ya = X
,

then

***
(eg : 10957 x 109 =5 = 1) X

I log
a = - X

7 logba=
8 109aa = 1

* log , anyone.D

2 109b +
=

- X

3 logy, = X

9 logal = 0 /log1toAny
10 If logam = logal => m = n 12 mlogm = R

If log am = logpm = a= b Eg : 3 21093) = 3109, X2

= x2



log 19 time

- - 1 I

n
- 1

+ X 227695 =

characterism Mantissa
* -

log 22 =0-

log 232 = 2.



↑artnership

Period - X X

capital X - X

↓ ↓ ↓

Rand of Ratio product

capital of period



4 EQUATIONS

OVERVIEW -

EQUATIONS

LINEAR QUADRATIC CVBIC
EQUATION EQUATION EQUATION

one Two FACTORIZATION FORMULA Synthetic
variable variable METHOD METHOD

Division
SIMPLE
EQUATION

Elimination Cross-multiplication
method METHOD



WHAT IS EQUATIONS ?

-> It is defined as "MATHEMATICAL STATEMENT Of
EQUALITY " -

* TYPES OF EQUATIONS. -

1 LINEAR EQUATION Education having degree 1

2 QUADRATIC EQUATION : - Equation having degree 2

3 CUBIC EQUATION Equation having degrees



SIMPLE EQUATION

EQUATION IN ONE VARIABLE

=> - A simple equation in one unknown X

is in the form axth = 0 where

a b are known constants and a 0 -

# EQUATION IN TWO VARIABLE .

-> The linear Equations in two unknowns X and y is

al + by +c = 0 Wher 9 b are non-zero coefficients
I

and c is a constant

-> Two such equations all + bly + e = 0 and azetbey +2 = 0

forms a pair of simultaneous equations in candy.



# QUABRATIC EQUATIONS

-> An equation of the form all2 +by +c = 0 Where I is
a variable and a

,
b, c are constants with a to is

called a Quadratic equation or equation of the second

degree

when b = j The equation is called a "Pure Quadratic
Equations"

When bo The education is called an "AFFECTED
&

Quadratic equation "

FORMULA METHOD .
X = -b E D2-yaC

20



# NatureOf Roots

-> It depends on "value of Discriminant" Der
D = b2

- 492-
-

EQUATIONS D = b 2- uac Discriminant NatureOf Roots
1 (12-611 + 9 =0 B = 36- 35 D = 0 Roots are real

= - and equal

2 (2 -6x - 16 = 0 D = 36+ 64'D > 0 ROOT ON REAL
,S

= 108 (PMIC SQUOR) RATIONAL And UnEQUAL
3 (12- 61 +7 = 0 D = 36 - 28 D >j REAL

,
IRRATIONAL

= S [No+ a PERFECT and Unequal ↑

- -

1261+13 = 0 D = 36-52
SUNRARE (consgate Roots)

11
DLS Roofs are Imaginary

= - 16 (ic= -1) Conjugate complex
sunds



-

NOTE

If P+ Io is a root
,
then p-to is also a root

2 If PfiQ is a root
,
then P-ice is also a root

(Where is = -17

3 sum of roots : + B = -1
a

↑ product of roots : < B = -a

5 An equation withMoots < and B is given by# (2 - (x +B(x + XB = 0 .

He . 12 - (Sum of Moots) 1 + Product of Moots = 0 .



6 If one root is reciprocal of the other root

X I ,
their product is A also a = c

7 If moots are equal in Magnitude but opposite in
sign /X ,

-x)
,
then sum of roots = 0

8 If atb+c = 0 then one of theMoots = 1 and
&

otherMoots =- - eg : (12 + 5x - 6 = 0

A

9 Ifa-b + c = 0
,
then One of the roots--1 and

OtherMoots = -

- eg : (12 + 61+ 5 = 0 .



10 If X
,
B are roots of all2 bate = 0 then

*, will be roots of cat bata =0

Y Replace
11 (x - B)

=
= (x + B)2- 4xB a' by 'c'

12 <3 + 33 = (x + p(3- 3xB(x + B)

1322 + B2 = (x + p)2- 2xB

In L - p3 = (d - B) (x2+ CB +B2



# CUBIC EQUATIONS

AnEducation Of the Form acc3 + by12 + (11 + d = 0
I

a to where a
,
b, c, d are all real numbers is

called a cubic Educations .

It has 3 doots X
,
B
,
y)

Either all the three roots are real or one-

* RELATION BETWEEN ROOTS AND CO-EFFICIENT :

1x + B + y = - I (sum of Roots]

2 <By = -d (product of Roots]



3 XB + By + yx = c Sun of roots taken

a two at a time

# SOLUTION OF CUBIC EQUATION

-> On Trial basis
, putting some value of a to check,

Whether L . H . S is zero then to get a factor.

-> for other factor
,

use synthetic division 110 -76

I - 6

eg : solve : (13-711 + o = 0 I

=> Son of coefficialt = 1 - 7 + 6 = 0 11-61

2) = I is one of the factor x + 3 = 0 84( -2= 0

22 + x - 6 = 0 * x1 = - 3
x = 2

+ 3 - 2



5. LINEAR INEQUALITIES

MENERAL EQUATION OF A LINEAR EQUATION .

ax + by + c = 0

Inequation contains >, ,
1 on 1

He act by I c or actby C

INTERVALS

I open Interval : (e (a
,
b) means a is lying between

a and b excluding both.

a = 7 < b



2 closed Interval xt (a , b] Means 1 is

lying between a and b both Including.
a x 1b

3. Semi-closed Interval

I C on (7
Semi-left closed Semi-Right closed
Interval Interval

x [a
,
b) x = (a

,
b]

a( < b a < x1b



NOTE : Open Interval means unbounded.

closed Interval means bounded.

To solve a linear Ineduation in one variable

1 While Multiplying Of dividing by a negative no,
the sign of Inequation will change

eg : - 31115

1733 (Dividing by"-3")

11 - 3



22 For Modulus Absolute values of 12 Of 11 K

Remove theModulus sign and keep the variable between

the positive and negative Integer value given.

eg : 11111 < n

= -4x4

2 21 + 71125

S positive value= > same sign
negative value-> change the sign

S

2 x + 7225 OM 21 + 71 - 25



LINEAR INERUATION IN 2 VARIABLES

1 al + by1 C (positive constant)

non-origin side of the line Including the points
On the line-

Y
↑

X
O

-
ac + by = C



2 all + by 1 C

Origin side of the line Including all the points
On the line .

Y

-x
al +by = c



NOTE

I Greated than non-origin
I Side

2 less than Origin side
2
-

3 x = * Line 11 Y-axis

n Y = K Line 11 x-axis

5 for act by -0Or delt by O

Plot the line spassing through origin) and then check for
the point (1, 07 ·



For a system of linear Inequations
&

I The Common region Of all the Inequations in a

*** I iven system is called feasible region or
= common solution of the system of Inequations

The feasibleregion may be a bounded region
Or unbounded region but always a convers
set

convest set



LINEAR PROGRAMMING PROBLEMS

Linear programming means planning a certain problem to

Optimize it's objective function within the given constraints.

BASIC CONCEPT

1 The variables involved in LPP are called "Decision
variables"

2 Objective function The aim of theProblem

Profit -> To be Maximized is called the
lost -> To be Minimized

Objective function and is denoted by z = ac + by



3 constraints

The limitations or restrictions involved in LPP are
called as constraints which are of the form

all + by = c (At least)

all + by = c (Atmost



6. TIME VALUE OF MONEY
# BASICS

The sum of Money received in future is less valuable then It is 
today.
RS.100 note given today is More valuable than Rs. 100 note given
a year later due to following reasons:

Risk
factor

Iiquidity
Preference

Inflation opportunity
cost

&

f

A

↑

-W



(1) INTEREST

SIMPLE
INTEREST

COMPOUND
INTEREST

Interest is calculated
Uniformly on original
Amount

Interest is calculated
on new Principal 
(P+i) every year.

Here, Principal
Remains constant

Here, Principal keeps
on changing every
year.

-

↑

1 . 2
-
-

I

->



(A) SIMPLE INTEREST

S . I = PXXXt WHERE
,

p = Principal
2 A = P + S . I

V = Rate of interest

3 A = P 1 + Ut ( in Decimal)

t = No of years

A = Amount



# SHORTCUTS FOR SIMPLE INTEREST

If 'r' is the simple rate of Interest, then Amt becomes 
double of itself in n = 100 years.
                                     r

If 'r' is the simple rate of Interest, then Amt becomes 
triple of itself in n = 200 years.
                                     r

I

eg : In how many years a sun of money becomes

double of Itself at 10 % S . I ?

n = 10 I 10 = 10 yMS
-

18

2



If a Sum Of Money deposited in a bank becomes A  in t   Years
and A  in t years then the Amount deposited initially is
                                 P= A t -A t
                                          t -t 

A certain sun of money at Simple Interest Amounts to
Rs. 2520 in 2 yrs and Rs. 2700 in 5 yrs. What is the amount 
deposited Initially?

&: A Sun ofMoney double Itself in 10 years. The

no of years. It would triple Itself is ?
-> n =

10 10 = 10 8 = 10%
: n =200 = 200

J j lo
n = 20yd

3
I I

2 2

1221

2 I

-



If sum of Money becomes 'n' times in 't' years, then It will become 
‘m’ times in

A , = 2528
, +1 = 2 P = A , tz-Azti

Az = 2700
,

+2 = S
+2 - + / 2520x5 M+

2700 X2M-
P = 2000 MRC = 3 =

H

m - 1 Xt yms
n - 1

Eg : If a certain Sum of Money is double in 8 years at a

given simple Interest ,
In how many years It will be

Four times ?

-> n = 2
,
m = Y

,

t = g
) x8 = 24



(B) COMPOUND INTEREST

While calculating C.I, we need to adjust Interest Rate and 
time period according to compounding Frequency

where,
1 c . = = P((( + i) " - 1] I i = ~ and n = -Xm

100Xm

2A = P(1 + isn m = no . Of times compounding
done in a year.

NOTE:

1 If compounded annually ,
m = 1 4 If compounded monthly,

m = 12

2 If compounded Semi-annually, m = 2
5 If compounded daily ,

3 If compounded Quarterly
,
m = 1 m = 365 .



# SHORTCUTS FOR COMPOUND INTEREST

1) If 'r' is the compound rate of Interest, then Amount becomes      
double of Itself in n= 69 + 0.35 yrs
                                    r

: In what time period, Ant deposited of Rs . 12, 000 will
become double at 10 % p . a compounded annually ?

n = 09 + 0 . 35 u = 7 . 25 ye

y

69 + 0 . 35
7 you,

3 Monte
n =
-

15
10 . 25 x12)



2) If 'r' is the compound rate of Interest, then Amount becomes      
Triple of Itself in n= 111.444 + 0.35 yrs
                                    r

2)

eg : In what time period,
Art deposited of Rs . 8000 will

become Triple at 15 % p . a compounded annually ?

-> n = 111 . 444 + 0 .
35 n = 7 . 7796 you

z OM

n = 111 . Yun + 0 . 35 = 7 you,
10 Month

15



3) If ‘d’ is the difference between S.I and C.I is given for 2 yrs, then In 
such a case 'P 'will be

                                      P= d x (100)
                                               r

8-

2

2

eg : If the difference between 1 - 1 and s .I on a certain

Sum of money at 5% P .& For 2 years is 1 . 50

find the sun of money ?

=> P = 1 . 50 x 10000 = 600

25



4) If ‘d’ is the difference between S.I and C.I is given for 3 yrs, then In 
such a case 'P 'will be

                                      P=  d  x  (100) 

                                            r  (r  300)

8-

3

2

t

&g : On what Sum ,
will the difference between C-1 and

5. I for 3 yes at 6 % p . a amounts to Rs · 13 . 77 ?

=> p = 13 .77x 1000000 4 = 1250

36X306
13 . 77 x 1000000

=36 = 306 =



# EFFECTIVE RATE OF INTEREST
→ Annual Compound Interest rate is called as nominal Interest rate

→ But, If Interest is compounded More than once i.e  twice, Quarterly, 
monthly then the Actual % Of Interest per year is called effective rate 
OF Interest.
Tricks to calculate effective Rate of Interest :

If Half-yearly:

IF Quarterly:

((l + i) " - 13-> Principal

I R + 1 x 100 = - 100 = Effective Rate -

200 2 times

2 & + 1 x 100 = - 100 = Effective Rate ·

400 u time



Depreciation : P . V = v (1-up)n

= (1-8) X V = no of = Sulap valu
life

PV = Pr of Asset

v = original value of Asset

U = rate of depreciation
n = tenure



# Relationship between present value and future value

eg: Rs. 5000 deposited today @ 10% P.a  for 3 years will amount to ?

A = P(1 + i)

I
where, A = Accumulated value/

future value. Sun Due
P = A

P = Present value ·

(1 + i)
"

JASH VALvey Principal

A =p(1 + isn
3

= 5000 (1 . 1)

A = 6655



# Annuity
when a fixed amount OF money is Invested for a Regular Interval 
OF time, It is said to be annuity.
Anil Invested Rs.8,000 every Half-Yearly @ 10% p.a for 3 years.

Annuity

Immediate annuity/Annuity 
Due

Payment is made
at the "end"

payment is Made
at the"beginning"

Ordinary annuity/annuity regular

eg :

-

↓ ↓



Annuity can be calculated Of

PRESENT VALUE FUTURE VALUE

Money's Todays worth Money's future Worth

# SOME NOTATIONS
'A' stands for Accumulated value.
'C' Stands for Amount Invested every monthly/ Quarterly/
Half-yearly / yearly.
'i' stands for Interest rate as per plan.
'm' stands for no. of times interest is given in a year.
'n' stands for Total no. of times Interest to be given in tenure.

eg : Bank Ioan eg : Sinking fund
Investments-

I

2

3

↑



Formulas:
1) Future value of ordinary annuity (FVA):
               FVA= 

2) future value of Andvity Immediate/Dva (FVA)

I



3) present value of Ordinary Anority (PVA)

4) Present value of Immediate Annuity /Ove

I



-> i Tom ,
n = + xm

1 If Annually
,

i =

0
n = tXI Y If Monthly

,

i = v n= + x12

Too I

2 If Half-yearly ,
i =

p
,

n = +x2

3 If Quarterly
,
i =n=

NOTE : If QUESTION SILENT
,

ASSUME PAYMENT

At END . (Ordinary / Regularl



# SINKING FUND
Money required for future purpose.

Deposit is done
  only once

Deposit is done
Regularly for a
specific period
(Annuity)sinking fund = Sum due (A)

A = P(l + i) Sinking Fund = F-v .A

F . V .A =([( + i) - 1)
i



# BANK LOAN TAKEN

If Repaid in
“LUMPSUM”

IF Repaid in
“Installments”

-

Loan Taken = Principal (P) Loan Taken = P . V . A

P = A P . V . A = 1(1-(H+i)↑]

(I + i) n
i



# APPLICATION OF PRESENT VALUE
Capital Expenditure (Investment decision)
It Means purchasing an asset today in anticipation OF benefits 
which would flow across the life OF the Investment.

IF the Pv of cash Inflows is greater than Pv OF the cash outflows, 
then the decision should be in favour of Investment.

Eg: Machine A costs Rs. 10,000 and has a useful life of 8 years.
Machine B Costs Rs. 8000 and has a useful life of 6 Years.
Suppose, Machine A generated an annual savings OF Rs.2000
and Machine B generated an annual savings OF Rs. 1800.
Assuming time  value of money is 10% P.a, which Machine
is Preferable ?

I

->



LEASING
It is a financial arrangement under which the owner of the assets 
allows the user of the asset to the use the asset For a defined period 
of time for a consideration payable over a given period of time.

Eg: A company is considering proposal of purchasing a Machine either 
by Making full payment OF Rs. 4000 0r by leasing it for 4 years at an 
annual rate of Rs. 1250. Which course of Action is preferable, IF the 
Company Can borrow money @ 14% p.a compounded annually?

2 O
-

O

-> PrA = 150 (1-(1
. (4)

- 1) CAS vAlve = no

-: DrA < CASH VALUE

- E 3042 . 14 ↓ LEASING IS
PREFERABLE



3.PERPETUITY
It is an annuity in which the periodic payment or receipts begin on 
a fixed date and continue Indefinitely or perpetually.

growing perpentity
g

Pra =

=
NOTE : Both payment and Interest

&ate should be adjusted

a ccording to scheme -

↳
c = 120(10x12) PVA =

1 = 85

i = 0 . 14



4. VALUATION OF BOND
A bond is a debt security in which the company issuing it owes the 
holder a debt and is obliged to repay the principal and Interest.
FORMULA value of bond = P . V of + p . r of Maturity

Interest value

Relation
USE PUAI USE (1 + i) X = no of

times

NOTE : Suppose bond of 1000 is then

Matured at premium of 10%, then then multiply by

Principal value for Maturing to be Principal

taken as E 11 50



5. RATE OF RETURN

nominal rate of
Return

Real Rate Of
Return

Inflation is Ignored → Inflation is considered

-> FORMULA FORMULA

NRR = Present valueof original value of I + NRR -1 x100
X188

Investment Iveltment 1 + IR

Original value of Investment



6. Compounded Annual growth Rate model[CAGR]
It Measures growth rate over the period Of time.-

FORMULA FOR CALCULATING CAMR
I

(AuR = value at the end end - beginnina
year - I X 100 .

value at the beginning

eg : YEAR 2013 2014 2015 2016 2017

REVENUE 100 120 160 210258

CAnd=
-

- 1 x 100 = 25 . 74%



# = 12 times (27)"= 3
- I =

X1 = 3 =

+ 1 =

X = 12 five



8. SEQUENCE AND SERIES
SEQUENCE:

A Sequence is a collection of numbers arranged in a definite order 
and Obtained in succession according to some definite rule.
EXAMPLE:
I, 2, 3, 4, 5 ……
l, 3, 5, 7, 9……..
2, 3, 5, 8, 12 ……..
3, 9, 27, 81…..

PROGRESSION :
A sequence that follows a specific Patterns are called progressions.

Ex: 2,4, 6, 8, 10 …….   ,  3, 9, 27, 81 ………

I

I

2

3

↑

2



TYPES OF PROGRESSION

ARITHMETIC
PROGRESSION
   (AP)

GEOMETRIC
PROGRESSION
  (G.P)

HARMONIC
PROGRESSION 
   (HP)

Common Difference
is constant (C.d)

Common Ratio
is constant (r)

Reciprocal of
A.P

Not in
syllabus

3

-

,



ARITHMETIC PROGRESSIONS (AP): -

when the Difference between every 2 consecutive terms is 
constant, The Sequence is called A. P.
EG: 3, 5, 7, 9, 11 ... is a sequence of AP.
THE first term is denoted by 'a' (t  ), common difference is denoted by 
'd' and THE last term is denoted by ‘ (     ) ‘.
Common difference (d) = t  - t

GENERAL SEQUENCE OF A.P
a, a    d , a    2d, a    3d ...... a   (n-1) d

n   TERM Formula

M

I

In

nn - 1

t t t t

+H

+ 5 = a + 4d

+ n = a + (n - 11d + a = a + 8d



# PROPERTIES OF A.P

IF                                                are terms in AP, then+ 1
,

+2
,
t...... In

t
, Ik

,

t21k
,

ts IK ..... to It are in A .p
,
C . d = d

2 t , k
,

tak
,

tsk......... tnk are in A . P
,
C . d = kd

3 +1 +2
& to ........... In are in Ap

,
(d =&* kk K



# Sum of' n' Terms In A.P

SUM OF 1   'n' even natural no

SUM OF 1    'n' odd natural no

Sn= (ti +] Sn= (2a + in -11d]or

St

Sn = nn + 1

St

Sn = n2



IF S   is known and t     is to be obtained, then  use formula

# TERMS IN A.P

3 TERMS IN A. P :   a- d, a , a+d
4 TERMS IN A.P : a-3d, a-d, a+d, a+3d.

5 TERMS IN A.P : a-2d, a-d, a, a+d, a+2d.

M R

* tn = Sn-Sn-1 29 : +z = S3-S2

I

Sz = + 1 + +2
.

2

S3 = + 1 + +2 + +3
3

S3 = Se + +3

t 3 = 33 - Se



# SHORT TRICKS
1 If Mtm = n tn then man = 0 .

2 If +p = 1
,

to = 1 then typ = / and Spa =

1 (PDH)Q P

a*IF +p = 0
,
ta = P than +y = a + P - r

* *
4 If Sp = 0

,

Sa = P
,
than Sp +a = -(p +d)

5 If a
,
b

,
c are terds in Ap ,

then

** 2b = a + C



GEOMETRIC PROGRESSION

->When the ratio between every 2 consecutive terms is constant,
The sequence is in up .

Eg : 2
,
4
,
8
,
16

,
31

......

->Common natio (2) =E
tn

-> GENERAL SEQUENCE OfGIP

a an, auc,
ass

.....

afin-1

-> GENERAL TERM FORMULA Or N Fear Formula

tr = a . [rsn -1

8: th = a (2/3
,
to = aN

,
t = /10

,
t35 = 9(213"



-> Properties of u . P a
,

b c
Y

=as
If to

,

to
,
to .. all terms in uP

1 tik
,
the

,
t3K .... ar still in . P

,
CU = y

2 E , , ....

an still in up
,
cr = -

kk
3 t ,

k

,

te
,
to .... ar still in up

,
Cr = yk

***T
Y 2

,
1

,
8
,

16
,
32

,
54

,
128. .....

2
,
16

,
128....

If terms are selected at regularInterval in a cop ,
The

new sequence is also alp



5 If to
,

th
,
to .... are terms in UP

,
then

Surepetion
log t

,
logt2 , log +s ... Ou fame in A - P

&g : 2
,
4

,
8

,
16 .... is in up

log2 , logy, log8 , log16

log2 ,
2 log2 , Sloga ,

U log2 is in A.P (d = 1092)
# In in a up = In Formula depende on "r

w W z
IFU = I If V >1 If< I

Sa = na Sn =a_((r)n - 1) Sn = a[l - (2/n]
v- 1 I - y



# TERMS in u . p [ Yow]
3 TERMS in Up : A ,

a
,
as

u Teams in up : As , A ,
ar

,
are

5. TERMS in u . P · Yest , a,
ar

,
are

# SHORTCUTS

1 at aa + ada+ .... & fears

Sn = (pot-10-9



2 0 . a + 0 . na + 0 . 999 +... 1 far

sn = G (an - 1 + (0.1)1)

eg : 0 . 2 + 0 . 22 + 0 . 222 + ... a fers

Sn= 191-1 + 10 . /n)

# Sum to Infinity of a M . P (Sx)

-> so of a u . p exists
,
only If 1rk < I

eg : 2
,
4
,
8
,
16 ..... V= 2 (So don not exist)

* 1 - 1 H - 1 H - 1 + ....

V = - 1 181 = 111 (It is not possibles
· So dos not exist .



If so exist
,

So=,
18

Eg : - 64
,
32

,

-16
,
8 ....

V =

U

v = -t I
Irl =-1 : so exist

so

==-

&

3/2 3

- Sun of square of Infinity of u'P AnP
&2

,
acce

,
a24

-
....

su= ,
10k 1

so=



# CONCEPT OF A . M
,
G .M and H . M

1 Arithmetic Mean (AM) : - The number "A" is said to
be Am between a and b is given by

A = +b
~roof : A

,
A

,
b are in Ap

A - a = b - A

2A = a + b

A = at

# If'd'Amis are Inserted between a and b the sur of

n Ans is given by n (b)



2 HEOMETRIC MEAN (UM) : - The number "U" is said to

be geometric mean of numbers a and b and is

given by
u = -Tab

~roof : 0
,
4

,

6 are in g . p
-

u
= A
T V

u2 = ab

: = tab

8) product of "n" u . M between a and b is given by
#b)"=-(ab)12



3 Harmonic Mean (H . MS The number "h" is said to be

H . M of 2 numbers a and b
, given by

H = 2ab

a + b

Relationship between A . M
,
G . M and H . M

If A
,
u and H are Arithmetic mean

, geometric mean andI

Harmonic mean of 2 numbers a andb respectively,
thed

1 H =TAM

2 A .M2 u .MI H . M



SERIES

= Sigma notation

suppose ,
that a certain values x takel a value say XI

,

X2
,
Xe ... - Xn .

The Sun ofa terms is X1 + x2 + X3 . . . .. + Xn .

N
-> These sur is denoted by & ;

i = 1
,

2
,
3 ....
n

-> The notation "E" is called Sigma notation .

18
=

g : 1 Edi = @i + de + 93 + . .. + 918

i= 1

18
2 S (a)" = a + 12 + a3+.. . +al

i= 1



# FORMULAS

1 Sun Of First "n "Natural no

1 + 2 + 3 + y + .... +n = n=n = 1

2 SUM Of SQUARES Of FIRST "n" natural no
M

12 + 22 + 32 +.. ..
+ n2 = 2nd = n(n+17(2471]

n= 1
6

3 SUM Of CUBES Of FIRST "n" natural do
M

13 +23 + 33 + .. .. + n3 = Ens =(((+ )]2n = 1

M

Y & A = 1 + 1 + 1 ... n times = n

i= 1



Permutations & combinations

10 ! =

2 n ! = n (n - 1) (n - 2) (n - 3)
... ..

3
.

2
.
I

3 MPp = n (d - 1) (n- 2) (d - 3)
.....

In - (0-117

nM = n ! n = w arrangement
(n-2) !

/ I
5140 = 1

64p
,

= n



7 n = npy Brads
(n- 1)

pu - 1 =
8 My =

1 - 1p + w .. p
8 - 1

7
py = 6p + 4. Ps

9 Total number of Arrangement ofa distinct

objects is n!

10 Total number of Arrangement of a distinct

Objects in a circular way is (n-1) !



11 Number of permutation of 'n' distinct objects

taken 's' at a time

· when a particular object is not
taken in

any arrangement is
n-1
pr.

· when a particular object is always
included

in any arrangement is -Pr-1

12 Total number of Arrangement of 2 particular

thing never occur together out ofn things is

(n-2) (n-1)I ways



13ny = n ! n = y
I Selection

~! (n-U) !

14
. Rip = In = 1 . 593 = 5x4x3

15n(j = n(n
- y 5(3 = 5x4x3
-

3x2X/
16

. n( + n(
- 1

=
( + 1)
C

If Relation between up r and new is

v !=



18 If &(c) = My then either x = y or c +y = d

19 n(p + nc , + n( +... .. +1 = 29

20. Mc
, + Rez + .. . . -

+ Min = 2 - 1

n - 1

2) nCo + ice + Ney +. . . .
= Mc , + Mez +Mist ... = 2

22)2 No . Of straight lines = no of handshakes = ne2

2) No . Of Triangles = &C3

24 . No . of Diagnos = nce-n or nsn-3)

2



2) If there are in distinct points
,
out of which

k points are collinear
,

then

· No . of straight lines = n(2-k(2 + 1

· No . of Triangles = 113-K(3

26. No . of parallelograms = mc .

" (2

27. The number of ways in which'n' distinct objects

can be split into three groups containing Us and t

Objects where n = r +stt is n !

815 ! t !



SETS
,
RELATIONS AND FUNCTIONS

PART 1 : SETS

I what is sets !

-> A set is a "collection of well defined distinct objects"-

-> Sets are usually denoted by Capital Alphabets such as X
,
Y

,
z etc .

and the elements of a set are denoted by small alphabets as
3

,
4
,

2.

-> If X is a set and I is a member of set X Le I is
an element of X .

-> symbolically
,
(EX (c) belongs to x]
1 * X (1) doe not belongs to X]

- Eg : collection of first six even natural no

S = 92
,
4

,

6
,

8
,
10

, 121



2 REPRESENTATION OF SET :

-> There are I ways of describing a set

& Tabular Form/Rosted Method

-> setisdenotedby listing allit'selements ,
seperatedi

eg : v = 9 a
,
e
,
i

,
0

,
v9

N = S 1
,
2

,
3, .. .. 9

2 SET-BUILDER METHOD /RULE METHOD

->Set is described by stating a "property" which is satisfied by
All it's elements .

Eg : X = 3x/1 is number
,
1909 .

D = 3X/K is a divisor of 243 -



Ty pel of sets

1) singleton set : onlya element

2) Empty set null void set : no element s

, this
3) Equal set : Every element is same

A = Sa,
e
, i,

0
,
u9

B= Set of vower in A,
2,16,19



1 EQUIVALENT SET :- Two Sets A And B all said to be

equivalent sets, If their "Cardinal number are same"
·

en(A) = n(B)

eg : let A = 3 1
,

2
, 39

B = 99
, y,
29

- n (A) = n (B)

5 SUBSET : A set X is said to be a subset of the set Y

"If every element of X is also an element
2 is a subset of y

IOfSet perset of -

&: If A = 9 1
,

2
,

3
,

4
,

39
,
B = 93

,
39 then B is a subset of A

If A = 91, 2
,
3
,
4

,
33

,

B = 92,3, 49 ,
c = 914,

39 then

BLA C &A ↑

&



6 PROPER SUBSET : - X is a Proper subset of Y If "Every

element of X belongs to y but there is at least one element

of y which is not in X " # XC Y

7 DISJOINT SETS : - If two sets have no elements in common

i . e . An B =

=

8 POWER SET : Set of "all possible subsets" of the given set A

and It is denoted by PCA) . It has 21 Elements

&: A = 9 2
,
3
,
49

A =

E 35 ,
929

,
933
,

343
,

32
, 39
,

33
,
49

92,9392, 3
, 499

NIA) = 8



# SOME IMP NOTE
-

-

1 EVERY set is a subset" of Itself -

2 The "Empty set" is a subset of Every set -

3 A set containing "n" elements has 2n subsets and 21-1

prope subsets

4 All Equal Sets are Equivalent Sets but Vice-versa is not Tave-



Y VENN DIAGRAMS :-

1 union ofTwo sets
-

X

[ All &
At leastOneJ A B AUB

also means Union

2 INTERSECTION OF TWO SETS :
-

X AnB

[ Both AlsoMean Intersection]
->

3 COMPLEMENT OF A SET : X

A
Al , Ac



↑ DIFFERENCE Of TWO SETS : Denoted by "A-B" or "And'"
All those elements ofA which areS not in B J

X

A B
A-B Or AnBI

5 SYMMETRIC DIFFERENCE OF TWO SETS .

A AB = (A - B)V(B - A)

&g : A = 9a
,
b
,
29

,
B = 3 b,

c
, 69

A - B = 299 A DB = 999 v9d9
B - A = 5d) = Ea

, d)



5 IMPORTANT FORMULAE

1 n/AvB) = n(A) + n(B) - N/AnB)

2 n/ArBS = /As + (B) . (If Disjoint sets]

3 n/AnB's = NIA)- NIAMB) [A but not B]

Y n(BRAK = n(B] - N/AUBS (B but not A]

5 n/ADB) = N(A) +n(B) - 2 MARB)

6 n (AUBUC) = n(A) + (B) + nCes -MCABS-nCBUe]-nCAnC]
In Cannes

7 N/AUBUly = n(A) +(B) +u(c1 .. (If Desjoints



8 n /AlvB') = n(AnB)' = n(x) - NANB) Demorgan's
n (AIMB's = /AVB)1 = n(x) - UCAUB) 1 a w

IMP NOTE

1 No .
Of elements inExactly two of the three Sets A

,
B
,

C

n (An B) + n(Bnes + U (CNA) - 3 n/AnBRC)

2 No. Of elements in Exactly One of the thou sets A,B, C

N (A) + + (B) ++(1) - 2 [n(AnB] + HCBres trCAne]] +3 nCAMB Ne



2 Set

e A

A B
neiter
T notB

I

An B

↓
I X

but

Abute
An B not A

&
A and B BuAl

AnB AnB



3. Set
Il commod of 3 get

(An Bnc)

2 6 2) AnBnc
5

U

I

3 3) Bn In Al

7 u) An > +B

S 5) Only A (An Bine

6) only B (An Bu 1)

7) Only <(AnB'ng

8) neithe A , B
,
C

LA'n B'nc')



# RELATIONS

-> given two finite Sets A and B
,
If atleast one element

&

Of A is related to 'B'

I . e "AXB" -> Cartial
,
product

↓ ↓

12 Y
(1 , %]

For eg : A = 3 1,
2
,
3
,
19 ->x

B = 30,
1
,
4

,
9
, 109- Y

AXB = 3 (1
,
1) (2

,
4) 13

, 979



This is a relation
I O

From A to B and is

2
I

denoted as "A I> B
11

3 ↓2 Ly
U Y EDomain Co-Domain

2
of Y

A

y = x2 timainelemeneclations



6. FUNCTIONS

I FUNCTION (A Ka image Repeat NAHI HONA
CHAlye)

given two sets A and B If all the elements of 'A' has an

image in 'B' then the 'relation is called Function FROM A to B .

A F
B

Eg : A = 31
,
2

,
3
,

49

B = 92
,
5
,
10

,
179

A xB = &(1 ,
2)(2

,
5) (3

,
101 (4

, 17192x
,
y]



A B
- I · 2

S
· 2 · 5

Y
Domain · 3 · 10 Co-Domain

· N · 17
Many to one

"Y = 12+ 1 "

many Dement sAre imageon
B

2 Types of function

I one-one function : let F : A-B If different elements in A

have different elements in B is said to be one-one or

Injective function.

Eg : A = 91
,

2
,
31 B = 92

,
4

,
69 One to many

# : A + B
,
'F(()) = 2) ④

F (1) = 2 +(e) = 1 #(3) = 6



set of ordered pairs = <(1
,
2) (2

,
4) (3

,
619

- I ·2

· 2
- Y

· 3
· b

eg : A = 31
,

2
,
3
,
49 B = 91 - 19

↑() = 1- 13x/

-> F(1) = -1 + (2) = 1
,
f(3) = - 1

,
+() = 1

set of ordered pairs = 311-13
,
(2

,
1) 13-17 14

,
133

Many-one · I

function · 2
I a one-on function .

·
3 - I

· Y



2 ONTO OR SURJECTIVE FUNCTION (B Set + no Extra element]

let F : A+ B If every element in B has atleast one
&

pre-image inA then function is said to be on to or
subjective -

: A = 31
,

2
,
39 B = 91 - 19

F : A + B , f(x) = ( - 1))

OrderedPairs = 9(1
,
-1) (2

,
1) (3

,
-11 3

· I - I ONTo function
· 2

·3 - I

A B



eg : A = 91
,

2
,
39

B = 91
,
4
,
9
,
169

↑ (1) = 12
,
F : A+B

ordered pains = 911
,
1) 12

,
4) (3
,
9) S

· I · I + an on to
· 2 · Y function
·3

· 9
· 16

5) If Range # Co-domain
,
It cannot be onto .



3. BIJECTION Function : -

A function which is one-one and onto is called
Bijection .

1 Identity function : - F(x) = X (Input = output)

5 constant function : - F(x) = C

6 Equal Function - F(x) = g(1)

eg : F(x) = (2 + 2)
9 (12) = x(x +2) g(12) = 12 + 27

7 INTO function : - let F : A-> B
S
If there exist a single

element in B having no pre-image in A ,
then it is said

to beInto function .

1 B had one extra elements



3 value of a polynomial

polynomial P(11) = 112-311 + u (Ovaduatic

P(x) = x + 4 Clinear>

P()) = 113-3712 +Hi + 3 Clubi1)

If Fal is any function of 'e' then E(k) is the valueOf functionWhen sl = k .

& #(2) is the value of function When 11 =2

&: If f(x)) = 3113 - 2(2 +4x - 10

Find F(01
,
#(2)

,
F1-11



solution : F(11) = 393-2112 + 41-18

#(0) = 310) - 2 (0) + 110) - 18

(Replace x)withO

#(0) = - 18

#(2) = 3X8 -2x1 + 8 - 10

(Replacex]wit 2 = 21-8 + 8 - 18

↑(2) = 14

F2-1) = 3)-1) -2(1) - 1 - 18

[Replace es = - 3 -2- 4 - 10
WiM-1) = - 19



To find the Domain and Range of function

Steps : 1 Write the function in the form y = f ()

2 Domain = &All CER For which the #(2) exist and 3is Meaningfulexclude the values of se for which E21 is not
real or Meaningless .

3. To find the Range , express in terms of YI

Range = & All values of yeR ,

for which Fly) is exists Eand is meaningful



# COMPOSITE FUNCTIONS

If y> +>

composite function

If feel and glas are any functions of le then

* F(g(1] is a composite function

Substitute'get' instead of Ke in f(x)

* 9 (F(x)] is a composite function

Substitute 'F(x1/ instead of 111 in g(x)



eg : If F(x) = 31 + 3

9) (x) = 2x + y

-> F (9(x)) = 3(9(x)] + 5
= 3(211 +4) + 5
= 611 + 12 + 5

= 671 + 17

-> g(f(x)] - 2 f(x) + 4

= 2(3x + 5) + 4
=

67 + 10 +4
67 + 14

-



NOTE

(Fog) (1) = F [g())

(907) (2) = 9 (f(x)]

(FOF (k) = F (F(2)]

(909) (2) = g(g()]



# INVERSE Of A FUNCTION

-> If y = -(1) is any function of 1) then ( = F- (4) is

called the Inverse function .

Steps to find Inverse of any function

1 let y = f(x)

2 Now
, simplify and find ' in terms of y Lex = + (y)

3 Now
,
Replace ly' by ', we get f-1(x)

eg : F(x) = k + u
, y = x+ 1 . ( = y - 4 .: f- ((x)= (2- 4

# Inverse of a function only exist If Function is one-one

and onto. i. 1. Bijective .



# TYPES Of RELATIONS

& Reflexive Relation : It R contains all the order

pairs of the Form 19
,
a) in product set ,

then Relation
is Reflexive

E: IF A = 3 1
,
2

,
37

AXA = 3 (1, 1) (1, 2) (1
,
3) (2

,
1) (2

, 2) (2,3) 13
,
1) (3

,
2) (3

,3)
R1 + 9 (1

,
1) (2, 2) (3,3)9R-

R2 + ((1,1) (2,213RX

= Product set he same elements (a
,
as form relation

me nona chaiya



2 SYMMETRIC RELATION :

If (9
,
b) ER then (b

,
9) ER

,
then Relation is

Symmetric .

Eg : Rs = 3 (1, 2) (1
,
3) (2, 1) 13

, 1715 ~

Ru = 3 (1, 1) (2, 2) (3,3135-
R-

3. TransitiveRelation

If (a
,
b) ER

,
(b

,
2) ER then (a,

C) ER then Relation is

Transitive-

Eg : R5 = 9 (1
,
2) (2, 3) (1

,
319TV

,
SX

,
Rv

R6 = 9 (1 ,
2) (2 ,

31 (1
,
1) (2, 2) (3

,319TX ,

SX
,
R-



R7 = 3 (1, 1) (2
, 2) (3

, 319 RV,
SV

,
Tr

Y EQUIVALENCE RELATION

If aRelation is Reflexive
, symmetric and Transitive

then Relation is Equivalence .

is I man
2 : A Relation is parallel to sets RXSX Tr

-> "is parallel to " A = 99,
b
, 29 isIs to

AXB =

3
(a

,
al (a , b) <9

,
13

&
RXSv TX

is 11 to[b ,
an (b, by (b

, 11 RV SU TV Ev
CC ,
al (2b) (9 , 11

R8 = < (a ,
a) (b,

b) (9
,
b) (b

,
21 (a

,
1) (b,

a 1(2
, 619

RX
,
SX

,

↑ X















Differential Calculus 

( = n.4- 5 lloge a

- (ex) = e" 6=di

31(a)) = a"loga
7 ( =

di 2 It

ud(k) = 0

di



8 (M .v) =M +Ve

9 =v.
v2

10 If F (12
, y) = 0 (Implicit Function]

=
- (derivative we' keepingly constanta

Derivative w .r . t 'y' keeping 'l constant



11 If,M . y" = (e+y)
min

,
then

= 1,12
12 -Fax2 + 2uay + by

2
= 0

,
then

=Id)
13 If function xn - ya - ↳

,
then dy e

xn + y +



17 slope of tangent = dy/dx (gradient (

15 slope of normal = -1/dy/d

16 If y = f(x)
,
then #'(x) > o

, Increasing
function

↑ (x) < p
,
Decreating function

x =-

- for minimal Maxima : D Find F(x) 1 let () = 0--x = -

② (1) 5 Substitute value of 12 inf"(2)

3F"(() If "(so
,
Minima

↑"((1 /o
,
Maxima







Integral calculus

n + 1
1 (and = x +c 5( = logkx+

n + 1

2)(dx = x + c 69a"d=
3(e"dx = 24 + a ⑦ f di =2

4 ge91d = e + 2

A



8 ) , and =1 + C

x + a

9 Sed "To 109 C + C

a - x

109 de = log i +earl + c

- x2 +92

"S d(2 - log(() + ar1 + c
-a2



12 (ex (f(x) + #' (1)]dx = ex (f(x)) + c

13) = log(

1)detarda = taz+gal
X

15 J .T-az de = far- logktal
X 2



16 Integration by Parts (LAE)

(u .va = u(va - ((()fvk]d

17 (d=d

189 d = -
b

19 +x de = pd + fd, a c



A
28 g= (x))dx = 29 f(x)dx ,

If F) -x) = f(x)

- A (even functions

= 8 If F( -x) = f(x)

Coda functions
A

***

d


