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f ratios expressed as a percentage. In an mdem
geo oy
d. one of which is t
of comparison.

An index number is a ratio or an avera he base time period. The value at the

two or more time periods are i d point
oi
base time period serves as the standard p

d to be barometers which measures in the level of ,
pose

Therefore, index number are sup|

phenomena. — ./
———— > %fvo]
( Examg!e“-’? £ p
. o s el ] 4
e % =) Piuis = Bage yeas 2 1o
> Cosend
loo fzj > P,mﬁ.o > W oo
= —5o X /00=86¢
.
Method to Compute Index number
Single Commodity l

{ Chain Based ]

Fixed Based

PGI = ?g.!-X!C?C}

> fixed gago
Eé;'uw:r e O we3 tiop]

~

We will Study this in detail in Sometime but this
formula will Require the Knowledge of Link Relative

Link Relative

LIQ = 75—-,1’!00

Example: From the below table — ’

_ 2000 | 2001 | 2002 2003 | 2004

Price 20 | 25 | 30 45 63 |
Find the Index Numbers for all the year:s. with_z
also find Link Relative

000 as base, using the Fixed base and

Link Relative
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mber

quantity Index NO

ol = Peg )

a
‘ Price Ir@

el R C
Already Discussed P ® 'l 42 +aKeh
a3 «Seight:
&l yioo
=
Yoy -~ 9o 9 = 2,
Quantity Index No
Laspeyres Paasch’e
+ P
@, = gfl'fgo ) __@"P; _é.-—-' L?’“P
o P AN AL

Value Index No

T el

Example: The total value of retained |

1 mpaorts into |
corresponding total IQ___I%? was Rs.§ ndiain Was _.Bi}___mﬂl.lﬂfl per mo
A360 1.5
1967 composed with 1950 (= 100) 1o 7.6 million per. month, The index of volume of retained |
imports in

62.0, The
Solution: price index for retained inputs for 1967 our 1960 as base?

%o .
5 ,?'. ¢ oo ¥ vo | = ol
o ] 12281 e a«raz

_E—‘x!' (o Nt
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Chain Based to Fixed Based Index

caT - € 08'1ny#@€

[ e ~

(Caiculate the Chain Based Index

=] 017
Years 2014 /zrﬁi’:zom 2180 ﬂ‘
T b | il g 120
= - BT = FBIT [z es,
{ Years Fixed Base Indices = :@J \f?}//
’__ 4 80
| 201 f g}o
i
2015 100
- J_ e
20186 120 [ 2_ o
o 2017 ’ 180 |
} | ISC

Calculate the Fixed Base Index

Solution:

o FOL= cOICC FRE Py
1 B e S o
80 } @CD
= | e
| =k -
| 120 (fox 128 .
| REE ~ Isa
150 | O '}“C;—————:____
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2014
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Chain Indices
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4
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|

S

( By splicing of index number, we mea Ay
numbers to obtain a single index number on

Splicing of numbers can be don
items and have an overlapping year

gieh gmof o

Index no of OLD Series
Under Forward Splicing

It Sesies

Owi?,fafﬂ'g

A

S

y

n
e only if the index numbers are co

ies of overlapping index

structed with the same

Index no of NEW Series

Under Backward Splicing

as base.

Index Series A 100

Index Series B

Solution:

old 2Ap9

N9 Sold

Forward Splicing — Backward Splicing

'CDO
17

F - .

2oXIE — 5o

[© O

150X 25

e e

2012 2013 2014 2015 2016 2017 2018
90 125 J
100 120 150 180 200 J
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consumer P
vel of price of goods and services

ver time in general le

Measure change ©
f consumption

the purpose 0
E.g., Food, Housing
TR is always weighted index Number

» L P is an Inflation indicator they aré not same.

+ Also Known Cost of Living Index
&« To Calculate C.P.l Price are Collected from Retail Traders.

Consumer Price Index

that household acquire for Fuel, Tobacco

Clothing: L=

Let’s Understand

(AHICHFT= (S

cpPl =

Methods of Calculating C.P.

Industrial Price Index

Family Budget
Method

Aggregate Expenditure
Method

When Weights and Index of
Different industries are given of
Question s demanding General
Index Number

GPT =278
= i

éff QOX!C

b9

—

b Question Ask for Real Wages or

Clarification Note J

ICAl Creates Variet i i
y of Questions in C.P.| which can create huge amount of
nt of confusion which

method to apply in whict
ch situation so let's di
s discuss this i i
[ : his in detail

Quastion Ask for Wi == W
vy | i uﬂw-w,w'ﬁm'
3 apfly PAR faamolq of | [ ——
doflatod \dbfyg N apd

¥ |
LON \\ ot
| h em Ao Regl mSLJi 8

1

Difference in real Wage

Uni tany ]
o .“7 nethoo |
o 3 2:5

. oo

! fo 2 32
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ex was 120 and other items

(b) 68.28

[ Example: The consumer price Index for Ap
index was 135, The percentage of food we

(a) 66.67
Solution:

(il 1985 waq125./1he food E”Fe incjIs
ight in the tata welght of the index
{c) 90,25

{d) None of these

CPI = i.I‘S

= 9

(28 =

|3S0 —|SX
o e o el

S

Example: From the following data

(c] 225.32
Solution:

oF I

L

g

~ Group Weight nmm:;sz—saz 100
Food 50 241 =

[ Clothing 2 221
i Fuel and Light 4 204
I | Rent 16 256 =

Miscellaneous 29 179 i
The Cﬂst;l-lmng index numbers is:
(a) 224.5 {b) 227701

LI emo

d) None of these

[

(&) 125.43
Solution:

Example: Given below are the data on pr
various items Compute price index numb

_Dozen
_ ke
_Pair

. L P
For1 - _".',['L"'

er for the year 1985 (Bas

& Relative Inde;t is:

ices of some cansumer goods and the weights attached to the

1984\ .

{c) 124.53

2U6 3.2 8

for

e

=S I
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Blood Relations

Chapter

Background of Chapter

Conceptual Background

A
Definition ‘ Key Points

> Direct
l 3 - _l Cluel :ficons

Types of Problem

Symbols Used in Generation Other Key ;
Family Tress Tree Points #  No of Family
Members
+ Relations in
Coded Language

—-»l Pointing on a

Photograph

Blood Relation means relation among family members

Symbols to Make Family Tree

Member/Relation

Female — [
nle
| Coup e
|

’ Other than Couple

| 221
_ LOGICAL REASONING ____‘ J
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P RY maay paternal/Maternal Side
L]

1
Falhl.'rs Brot er Fat sSIster -

Relations From " : 3
Paternal Side | Fathers Side ﬁur 1‘-% ‘
1TV _
| n._»m.um From Mclh rs Father Brother i
Maternal Side ; Mothers Side ﬂ %W L
==
In-Laws-Side

+
e +}”Liﬁ F—R}h&

- T > bthed ihleed
Mfﬁu?ﬁl_ ¥ I' T
P2 :
- Wme.a
Ynu. © £2 '5:5“%61

-~

S~ - sy Brothed FSISIER in lored

How to Check Relation in Tree Diagram?

Question always asks for 19 Person with Respect to 2 person ‘ ; Draw the arrow frum B {2“‘ Persnn}

= — Towards A (1" Person)
1%+ 4T ¢ R —— i
} r | i j

How is A related to B7 -
E-Yryasing &
| 0ith A3} of

foips

What is Relation of A 10 87
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Let's Understand Tree Diagram from Below Conditions
e EEEE :
. e

e e e e i

A is Father of B

1
. 2. Cisthe only Brother of B
- 3. Disthe oniy Slster of C

4 C is Son DfE

5. Fis Falher in- Law of E

--‘..,_---_-.---.-----..----.,-_.‘

6. SISSGI"I ofF

7. His Mother of s 5@*

8. Gis Brother of E
| S K |5 Paternal Uncle ofA

AT

' 10. Gis Sor-;of R

511- WTSMB‘lhB!-Jn—LGWGfAf

0 e . - )

e e s T ———— P |
1_2 ! IS Daughter = Law Ofw _I How is C Related to §? How is S Related to C?
 13. Cis Father of Z
| moghe—  g——) T mewn
“14. Yis Nephe?vmof A i i ' j
Lo A, ht e ncle Nephe Unc Nephew
15. Y is Brother of L | \/’W T/,&—'

Answer the Following on the basis of above Family Tree Diagram

|[ How is E Related to D L ﬂo._}m

[T
| How is A Related to Z |
e sk | Glmmd -&UL"’LQ/}

| How is D Related to G

—— o e /wé(e"
| How is D Related to R (
o Goeaind djczug X

| | How is W Reldted to A

" — | ¢
| How s K Related 1o § fiarr “lo1 i Jecd

| How is H Reiatedgg a £ g

sl o Grand 1428

| How is G Related 1 to B | -5 -
f How is Z Reiated oD D | __’/:;ﬂ -

| Lo Wl Al ;é uo/m’e

How is L Related to B
: r DN
How is L Related to S ) é 05; hsg

| How is Y Related loF _
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! husband of Y. W s the
Example: X is the ;
ample: nd Q are brothers. R and S are husband of W. N is the
UMY S How is Q related || daughter of X Z is lationship of N
sister. P's son is S's brother. How is daughter of Z. What is the relationship of N 1o
wR? ¥9

Zp‘_‘i & ¥ -

(O-E G g |
.
uncle o :
L CoSeaned tays 4 ﬁeﬁ“/ l
J

Example: A is B's brother. C is A's mother Dis
Csfather Fis A's son_How is F related to D?

Example: A is B's brother. C is A's mother. D is

C's father !i;@a_ﬁ son. How is B related to D7

7

i

' Example: A s B'sb
[ . rother. C Al
|. child? IS A's mother

| (2) Aunt (b) Cousin
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[ Example: Based on lhe statements given
below. find out who is the uncle of P?

—

m R and S are brothers. X is the sister
, .

of ¥ and X ia mother of R. Whatis ¥ o 57

{aytncte (b} Brother (c)Fathar  (d) Mothay

(i) K is the brother of J 0
(i1} M is the sister of K = . .
(iiD)P is the brother of N L%ﬁ
(iv)N is the daughter of J + .

+ L 4

~
A k>
—p)
[= Jisuncte of g
I J

™\

( Example: A is the son of B while B and C are
sisters 1o one another. E is the mother of C. If

D is the son of E which of the following

Stalements is correct?

(a7 D 1s the maternal uncle of A

(b) E is the brother of B

(c) D is the cousin of A

(d) B and D are brothers

5
e - -

e FE{B)

@1‘

=)

[ Example: P is the father of T. T is the daughter

of M. M is the daughter of K. What is P to K?

o

&

S h ;&1 Lau@

—

Example: A and B

o A?

are brothers, £ is the daughter of F I8

— J

the wife of B \What is the relation oi?
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Number of Family Members

Questions Doesn’t allocated Names to family member’s

In this Category of Question Sometimes
and there is no need of it Just use Symbols’ and draw Diagram and count No of Members

Don't waste time to Assume names (It will not change the answer)
_______'\

[
fxampie: In a group of friends, two men have wives, one is a bachelor, another wife is dead
W i i i icni i
o are divorced. They take four children with them to a picnic. How many have gone to picnic?

%

i
2y =l
b4
+

il .?;‘ ¢ by
iy 4k ()
L

—_

f
Example: A famil isiwi
mily has a man, his wife, there 4 sons and their wives. The family of every son also

have 3 son
s and one daughter each. Find out the total number of male members?

e e “ iy

: o
R = 2 9 5 5cwp

3 p .o
« N~ ,HDESOE!E!U' =l |e'yAB J
Elll'l J(' X me y C D E af(lF
' '

of C but C s
. o the moth
Smitita Sra | er of B, A are ng toge
wghter of A F i5 he brother of B Hoa\l:rc:‘-;: are married Couple t?\fe]:ihe together. 'B' is the son
] ny male m - S bro
-y embers : ther of C D
oy = are there in th : s the
e family?

&
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| A ' i =
How g < =T B-E
A relates to D? I AURt ] ;"’"C E L0 HQ
4% x / Ak Vo 5%
\ Sister / Uncle ; ‘. Brother
\\\\_\_L__._ \“‘*c:: ,J}/ ‘\w

e

Example: Read the following information carefully and answer thie questions given below

P/Q means P is father of Q
pP+Q means P is the mother of Q
P-Q. means P is brother of Q
P*Q means PAS{% sister of Q
If m then Ris D’s?
B
IO SR J"ﬁ"‘"

(a) Mother (b) Aunt (¢) Uncle

~J

m | m— - ‘
i W,
AT all BESES—
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y v e low
N . sHoNs given L

. formation carefully and answer the quest
| Read the Rallowetyg infoe O Cared

Ewample: Read the Kooy

0 s P o P ather of \:';

P maans P iy the mother of Q
P-Q means P s brother ol Q

A+B/C-D, then A is D's?
S A O

N Ncthee (d) Mothe
(&) Grand-Daughtes (b) Grandson t“l ORI

5—-—__-_...____._____. - — e —————
g November-2018 e e

Example: TP + 0 means P is the mother of Q P+ Q means p s the father of Q p
| the SSter of O

. QUL then which of the K ationship shows that M is the

Mlowing rel daughter of R?
RN+ N )R +N-m
CIR-M=N (d) None of the above

= ————
| < — ——————
‘f Example: P 4 means P s by Other of Q p Q means p 5 the maon Mmea
sista 2 Whic e e
ar of Q '!.\-hu.h ol the tthumrng Means M s the m nemal une {»f \:‘*’\0' b - o ki
E B L . e ¢ NS
1+K+R 3
W K RN
eI M + K -
N R M+ Kxp
» ‘E\ -r
'\'- -
/
1" T
3 ~
i [ KD

s L, 212

Q means P g

e

( Aman Khedia ‘({’q‘: )
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7o
Sk Introducing s boy, a girl said, (}T),i Son bf thefdaughteg of th
2 o LT
L « i it 5 F
Sthin ' Chasct fites

(a) Son-in-law yﬁ;rﬂ (c) Nephew (d) Uncle

related to a Boy?

Foal

Example: Suresh introduces 2 man as @,5 the f the womian who is lh{@cﬂ the/nushan,
= e %
sme? How is Suresh related to the man? %ﬁ © S = -

V1.0 7105
{a) Uncle L%NEDP-'PW (c] Cousin (€7 Srkiae

Example: Pointing 5 Women Ravi saig She)

child.” How is the women relaled to Rayis

=Xy F
(b) Sister-in.fay, (<) Sister

(d) Data s Inadequate

1o Rahyl?

(@) Uncle {b) Fathey

{a) wife

LOGICAL REAS
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Con'elation Ana]ysis

B
, ackground of Chapter
)‘?L'/ B,
Con S
LA Ceptual Background s
Methods to Compute ‘Common Important
| Correlation Co-efficient [ "jpa. a8
. roperty Highlights
| o Scatter Diagram —‘
Errors =
—| Karl Pearson Product Moment J ‘ Other Imp C 1 ]
er Imp Concepts |«
—> Spearman Rank Correlation ‘l ‘.
__»| Coefficient of Concurrent Deviation

* |tisthe extent of Relationship BetweEﬂﬂ"’_ﬂ‘_W'Lia_blEf.

Eg. Relationship Between Eg. Relationship Between
: Demand & Supply | Demand, Supply & Gov Policies
|t:52"ar2€"~J”“f"h v Graolticn = X
: - I )) | |
),/f"uz/?y * Itis Represented| C( o’ |
= ! ) B
W Iimportant Point to Remember a— =
7
ll —
leyzy
2 “r"is 4 Unit Exee Measure
—
A
- 131
e N
128.17 - |
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- . arrelation Coefficient
Methods to Compute COITe ‘/:/';
. K
0 ‘e .9
e Coefficient of Concurrent

| Scatter Diagram ] Karl Pearson I [ Spearman Rank gl -

L-_ - r o N— _,__,—————ﬂ e ——————

wo data.

« It is a Diagrammatic {Graphical} presentation of t

« This method Does not Give any kind of formula to Compute “r’

\ =" ‘
r B Positive Correlation = Negative Correlation

oEyet

Perfectly Positive Correlation =
|

-

STATISTICS
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Regression An

alysig

Bac!cground of Chapter

Conctptual Background

Flow of the Chapter
hgh hant @K Qarn  (iwiad jp

I' ml Gasia yop hap Y |Find o

0 tingte kaa, | | el of s *
o S

. Estimate the value | N W h (
| L -

( of Y when x = 2? P - W tieed Fauation

= |

Estimate the Value Enegression Equation J[ Regression Coefﬂdenﬂ
stimate

S




Rgoasion h
§ Qefondond

of Qrothes

meats —GsFimatiss
Léz5ad;2£5£é{j3 437;; & i

wolide & Incofoendent wasusblo]
< -> Deldond "“-"U*-{QJI L

nd e = * wﬁehj:gg D ghds ’[Eﬁc(ﬁlu" wxuuk bl

l Advertisement (X] sales (Y)
1 100 500
' 90 450
‘ 80 350
125 ?
" .l i
2 i\ | [0C = ndendert w“{é’k
Y= Debepdort

| |
Wiig £

Rl
b !5 ik, w.,"‘-ff_ gz P

| ?ncw/i’,ewdﬂu

e

le

F-—-/O i

RIS HE N = ﬂ:?";'

ohre i, 0%

He CrRonding .,

Advertisement (X)

e U | 3
100 500
95 550
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TRy —

‘ G’}Mfénm'@
</

s ¥ [, 8/,
~_ Rép

: = e —— ——

o

fgﬁf,‘mlll

=T

olest

1o Estimate the Value of ONE y

Al
VARIABLE (Independent '-.Iariaihnleﬂ“mL

(De
) in an EQUDEﬁdE

50, we n
ged tg Hayg N Equag
on n

d that |
at js HEGRESSIDN EQuATION

X depends Upon Y

General Form

Ao

@+ by

m
bapts %Cg—:q)

M b are Regression Parameters and b/ By, /b, are Regression Coefficient J

F\me above we can Clearly seé that we cannot construct Equation Unless we have Value of W

d of New AIM i.e.,
Regression Coefficient {b/b}u.jb'l.y} and Here Comes the Nee

Regression Coefficient m

AlM-2

~

AIM-1

(Regr psslon inu.llmn:-

(Regression Coefficlent)
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1. Calculate regression ¢, Exanpy,

“"III‘I]
L h
Vi

-5 x- l'
case (a) iz 121' 150, o
z-" - 'i‘il'l"l.,nm"z" feo -._.___;5[‘1” _l'.g o
(; rj- E= e ——
L1s
é:jJ . E;

,_L'h GUCL:'J __3_1

\ N=5,ZX=1.'LZV:150, ot -: e
[FRATA Given in ) oA _g)iy-g) |

| Z(x— 3)2 = 10 ‘—u’
| T | Case (b) _ __E. - 18

. Z(Y = 30)% = 1000, S i

g;::::::j } 0%z C-L
| 2o / (X = 3)(Y - 30) =190 ﬂf ) ;?:@‘)’
¥ 'I | ' ¥ 2 T = 4 o0 |
: | 1 @_“L pesy
eIC - ZYy| |

N=aZH~ﬂ:m
Z(y,_ 4,”) = -'5“:













L e

@ :O'jé\fifr;\-}]'

I
s

Y=-0-64X+132 >

By

3296y

Common Property

e

Co-effici -
efficient of Regression remains

Unchanged due to Change of Origin
but Changes due to Change of Scale
Shortcut

Muke Sure to Convert the b quotion inie

standard Form 3*

= atbxr

m_— ——— —

v
o= 10y

Example
If the relationship between two variable x and u is
-10 and between y and v is 2y +5v =25 and
fficient of y and x is known as

oefficient of v on u?

u +3x
the regression Coe

0.80 then regression ¢

D_y)c;@‘SO \5 vonu =
B U= -3X qu= 25 =24
(VE-A 2
z e
P
hvu - 532"% - ;‘ﬁ,
/iw :a'J
14.9

_‘_‘___'——_

e
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Chapter

Background of Chapter

Conceptual Background

T l |
gasics of Inequalities Types of Questions rModulus function

"Grmation of Inequalitia
*b[ Inequality is Given H Graph is askec’l
-{ Inequality is asked J

Basics of Inequalities .

Any Linear equations formed using sign of any inequalities is termed as Linear Inequalities

a c

Eg,2x+3y> 5 ,Eg., 2x+3y< 5 ,Eg,2x+3y>5

" Signis of Inequalities: >, <, 2, £

Less than (<) Greater than equals Greater than equals
to (2) to (<)

Vi
‘A,
% k2
2
o \z‘[
| \- o
Jk L AR J

4.1




)
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’—-{ Ch. 4: Inequalities Ny J

io
look at the opt!

tion
Before starting the ques

try)
i Geome
(Geometry) or Different Diagram (

300

R

Options Have
pifferent Diagram

r —m TR

ﬁ Diagram

First of all, draw the geometry of Diag
How

__gj‘"]-’-

‘h'————

r

Options Have Same

Step-2

After geometry is drawn Now look for Shading

'l-‘"' [ i“ ILZC)C\“&-
_ Graph is Giyen and Inequalities js Asked
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Formation of Inequalities

this Category we are given with certain Statements [Conditions], what we need to do is,
rEd to convert them into equations with Inequalities.

s |
ch 4 lnequa'itles I

Unde

Ene . s
’ Je: An employer recruits eéxperienced (x) and fresh workmen (y) for his firm under the
mple: }

-on that he cannol employ more than 9 people. X and y can be related by the inequality
itio
,_-nﬂdl

Modulus Functions

(b x < -2 or ,-5
(d) none of these

v e ke
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i i
~Keld. '

34 - 5 then solution setis:
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Step-1: 1* of all convert the equatio

Step-2: Now Plot the points, draw the dia

Go from Optio

ons in intercept form.
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gram and then get the corner points of shage,
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Exam Approach - Shortcut

n to Question and just check 2 things

|

All Points of Options Should
Justify thesinequality

=

LHS = RHS with 2 equations

Pach Point should give exacq

=

—

(2) (0,18), (12,0, (4,2) and (2,6)
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Equations

Background of haprer

Conceptual Background

. i, =)

Linear Equation ’ Quadratic Equation ’ ‘ Cubic Equation
‘-——_____,_,__—.—-—' J
Lin i
o

Methods of Solving Methods of Solving
Simultaneous In Two Variables Simultaneous In Three Variables

Test of |

Consistency

Elimination Cross Elimination Cross
Method Multiplication :iMethod N | pultiolication

[] i1 |
Quadratic Equation
Methods of Solvin :
_— : g Relation Between
uadratic Equation R T
- fnition oots & Co-efficient
f Formation of
Factorization Farms I\_Iatureo Roots Eetioes
Cubic Equation —
(7 Useful Factors
Relation Between

Methods of Solving

Cubic Equation
Roots & Co-efficient

Formation of

Synthetic
Division

Hit & Trail Equations

BU
INESS MATHEMATICS



|
'-‘{ Ch. 3: Equations  }

BUSINESS MATHEMATICS
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I L:‘near Equation
>

Definition _ - 'l
Equation in which the highest power is 1 is called Linear Equation ¢
General Form u‘:‘ﬁ,

fax.\},a—m =0 ox*\ﬁg‘\'@‘-O (@M

\

Methods of Solving Simultaneous equation in two variables

i
Elimination Method Cross Multiplication Method ‘
|

Any one Variable is eliminated by The coefficient of x & y i arranged g
making its Coefficient Equal then we get multiplied across where dUWT’I-arroW

€quation  containing only the other indicates positive products & Up-arroy | |
variable indicates negative products

Eiminto etha

Example: Consider the system of equa Y =3 and 5x - 2Y = 8 find value of x and 2
Y ra

b3 x=)
3=

the system of equation 2X~y=3 and 5x - 2y =

8 find Value of x ang y?
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r—*’r Methods of Solving Simultaneous equation in three variables

Elimination Method

Cross Multiplication Method

Any one Variable is eliminated by
making its Coefficient Equal then we get
equation containing only the other

variable indicates negative products

The coefficient of x & y Is arranged &
multiplied across where down-arrow
indicates positive products & up-arrow

Q; Consider the system of equation find value of x and y and z?
2x—-y+z=3,x+3y-22=11, and 3x -2y +4z =1

-1 | 3=
431, e

v — -LINFTS IT’TERS_ECT
8 EQUATIONS |
" Unitessiiony - consitent One Point
|| = istent Parallel
No solution A _
T ' Coincident
Infinite solutions _—
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Ch.3: Equations e

Equation In which the highest power is 2 is Known @
General Form:

s Quadratic Equation

el —
Methods of Solving Quadratic Equation

Formula Method

> Factorization Method

[mLc M o!‘ Aﬁ;mw b

Ih&.\.lﬂtauh}og_ L”(IJMWE o o ‘\' 2

‘)em m\lw _Li_“_‘,,bﬁoﬁ-
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. . Factorization Method
xample: Find the Solution of the equation Solve: 2—5x+6=0

.I‘l"h% £ 1670
, 3 1(1'2) “5()2.-'“2):: ®)
W=1=0 —(r- l\(mlb) =0
L T L 40,

Exgmp,e. Find th ] mu_“g__ﬂﬂ____m
- e Solution of the e - <
quation Solve: x% — 5
= 5x+6=10

o
~-Lb

5+ 5
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s Quadratic Equation

n which the highest power 1 2 is Known @

Equation |
General Form: i

axr boe Y¢=0

| Exam

Methods of Solving Quadratic Equation

Factorization Method : formula Method

A~

5
=
*®
o
15
{4
L
&

Factorization Method

ple: Find the Solution of the equation Solve y2—5x+6=0

-3 £ 160

Vo)) - p=2)=0
—r- l\(x;%): 0

W=1-0
= 2 2w-5=0
._._ ;(,—.V-JJ o e
| Formula Methc;d i
Example: Find the Solution of the equation Solve: 2 _5x+¢ )
O G T s = |
R } L

LB | S-{En
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1

=5%l .6 =3 o
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} . ‘ D .y-mm:, called discriminant of the equation ax’ +bx +¢c =0

re of roots of a quadratic equation can be known from its discriminant as follows:

~ NATURE OF ROOTS

Real & Equal

Real, unequal & rational

Not Real, Unequal, Irrational (Conjugate Surds)
- D<0 Imaginary (Not real) (Conjugate complex nos.)
e

—

What if the questions say ROOTS ARE REAL nothing else is mentioned?

0

|-.-_,.———'-—_
F y . Example _ ]
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'1 { 5 I v ‘fﬂf;‘, L J
: D = b% 4ac Nature of Roots Value of Roots

= ptac
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| p (- Y {x3r0
%;ngj(a}fﬁm

L 3 X A0

Botds VO

4 %3 1 Bl ‘
t =0 =33

3/
g 4 o . i
A\

Roaky wig ek
A Toalignd

g)w.rslzo
Et%»@n )=0
L=8y22

E%& YA
@_’_'i_‘lg_ =1.58517
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is a root then P~ ﬁ jsalsod root

hena=¢

0pr+‘[§

@ root Is reciprocal of other t

up” will be 0

¢ Ifon
site in sign then

# If roots are equal in magnitude but oppo

24 bx +c=0then o

een Roots & coefficient

Relation Betw

Equation - axl+bx+C= 0 <§d\ ~
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- —W|II be roots of cx2+bx+a=0
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. | mots of equation 2x2 + 3x+7=0areq anm
‘ o ¥ 2e(b
oArks -3 ey

-_—___-_______ .
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Manipulation in formation of Equations with Useful Factors

When Roots are Given in
Questions Directly.

When Roots are Not Given—‘
Directly but depends upon
Roots of Another equation

When Roots are Not Giveh
Directly but depends upon
Roots of Another equatioh '

Example: Find the equation Example: If «,f are the roots of Example: If a and 8 be the raots of
whose one root are 7 & 5. equation 2% —5x+ 6 =0 &a, > i the equation X2+ 3x + 4 = 0, then

£ \)x%35= 0

then the equation with roats

(a® 4 Bland (a + %)is

L2-5xb *—_"Oé? 2
x‘l ')'-1_—31.'\'6: 6
A1) -3(oc-2)= 0

- Yo =023
o3, §-1

5

| ‘___

find the equation whose roots are

(o + f)2and(a- )2

ol48= -3 (drB)=

-1 (aap) el
= %leul

@ -9 @

mlflfr: 63=Cx




Example: The condition that one of qx” + py 4 ¢ — Othe roots of is thrice the other js
N 362 = 160q (b) b* = 9cq

(©)3b% = —16cq @b = g,

Example. Ifthe sum of the roots of th
- / b2
Squares of thejy TeCiprocals thep =+

(@2 (b)-2

(©) 1 (d) -1
MB':- \J\ Q

bc.;
a2 s equal g

'-..'I - | b ; ,’ ‘
Xl
8511929205

1 the 10015 of ¢ 42

i - \ ™ ¥ | * ‘i 2
byl D are jj, the ratjo ? then Ehélv'nlue Gha2t is
+17) ' N 5
A(b) 22 A (prq) |
: ' Jj' ‘; b3 C)
.

(p=~
(pg) PJ y (d)-m ‘
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Cubic Equation

Definition

—

Equation in whieh the highest power is 3 is called Cubic Equation

General Form:ax® + bx2+cx+d=0

[ Has 3 Roots = a,  and Yj

i \
/// Relation Between Roots and Coefficients —> m %ﬁ\' :

. 6*5*‘“%

X aﬁ*BV”’“:i DC?D__ L&_\_%_\,g]r‘l* \Sﬁ’(%x* KC’QD‘L‘(’R’B =0
= e A

o GV, —

/‘_—‘—_—-—__
f’//,” Methods of Solving Quadratic Equation
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i

Example: Find the fraction which is equal to 14
when both its numerator and denominatm: are
increased by 2.1t is equal to 3% when both are
increased by 12, A

\f3/8 ©2/8
(b)5/8 (d)2/3

Example: A number consisting of two digits i
four times the sum of its dig

gits and if 27 be
added to it the digits are reseryeq. The number

is :
(2)63; ° by «6(’ f
(b)35

(d) 60

A
Example: T'wo numbers are such that twijge the
ds twice the smallep one

of the smalley and /5t of the *

are together 21, The num

Breater numbey @
by 18 and 1/3.d
Ereater numbey
are;

\ef(36, 45)

(45, 36)

XCee

bers

(4 | ! J |
(c) (50, 41 )
(d) (55, 46)

(N
p'tﬁ:nple: The age

[

- BUSINESS MATHEMATICS

0
B\

ofa person is Wice the St
3 ”T‘_
€ Years agg

heir ages, fj

4

of the ages of his tivo sons and fiy
[ higage was thrice the sum of ¢
his present age.
(a)60 years
(b)52 years

ng

(c) 51 Years

\Ld')’S(]_vearx
:L—-Zg_
Lo 3(‘(}'\03
X~5= 3«2},—'"30
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%= 1X2S
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Wi i E ' F 27, .
iy B_a;sics.‘. LA ¥ "Tyﬁéis¢fﬂq¢'§fion5 ’ l
A m
[ | |
| Alphabetto Alphabet | Alphabet to Number Number to
Decoding *~ | Decoding woo|* Statement Decoding

olls Order of Alphabets

A BES(Esc-Eelie A el F G H T R EO et M \

S R 10 |\ \7_\3‘“
y 4 Sl
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Q0 [ varyee H-| BANK [itx2 41 ”@

A): 91
= g | L
heg=2827




A

. > =4
Example: If ROSE is written as TQUG, how BISCUIT Example: If DELHI is coded as CCIDD, hew would
can be written in that code? you encode BOMBAY?

(a) DKUEWKV (b) CUTDVIU (a) AUMTVT f AMIXVS
(c) DKVEWKV o DKUEWKY (c) MUXVSU (d) WXYZAX
RSy LB L
- LA AN AR
i A SO (.'LK)B
QU WEEST T g e
R s | Bohaa
BLSUNEA o
DR VEWR W AW RS
L J \ J)
: — <
P :.'rflamp!e: I MEKLF s coded as 91782 and LLLJK ( Example: If In a cerlain code language NAME is
~ || 3588867, how can IHGED is coded as? wrilten as 4258 then what is coded as MEAN?
(a) 97854 (b) 64512 (a) 2458 (b) 5842
| (e)54310 (d) 75632 (c) 8524 \9'5824
35 Wb 212 2 1o
MERLY  LLLOR ) wabE - wen
il 182  BRBET ||\ o g e
q 575%
IRGED
5 %310

198.3




..J -‘f -‘i'

i =" Gl ‘ -. = ""_*'_ ." i -— _ . %D?\EEKJS 7 | |;
\AMAN - | S |
213 e ,15._5’.1833

W
.I"n

k"‘"—'—-—--—_ SN |
(i S 7 \
Example: If DELH| is coded 73541 and CALCUTTA Example: If CLOCK is m
as 82589662, How can CALICUT be coded? 8679, what will be code of MOTEL? s
(a) 5279431 (b) 5978213 \a] 72894 (b) 77684
V76251896 (d) 8543962 (c) 72964 "« (d)27804

DELMT (Mutih [|CLock  TINE
73541 . . HI58366L || 34235 8674

e - - —
o e e e (] T

CALLQVT MOTE L
L5186 W AL

— —

Example: If PALE s coded as 2134 and EARTH 3 < IT LOSE s coded 3= 1257 :
e | e
£ (e) 25430 i (d) 254312 :2: SCN)[LTX %ﬁ{gﬁﬂi
B T f P I _ : 3
PALE -/ € pRy B lnsE NN
BB S 4150 '35 ©G2R

Ll QE-AR\_ -l I y bge
s 82146
e NGLAL,.

LOGICAL REASONING



332126
%3 o ﬂs\g‘ﬁz{&c?\\\i&
AET

J

=
Rl 1A= 1 FAT =27, FAITH =% 15 ample: If RED is coded as 6720 then GREEN
oM . .(h] 45 T would be coded as
{c) 46

G Bk Wem

o Gl
L\:\ﬁb WEY \gtL= <O
RED ct2= 7

i 6720 k42 = 6

SR BREEN

jINZ= AT cyy = \677209

WYL 220 \unp=\6
SYL =1

A

-
ple: In a certain C0de 256" means 'you are good', ‘637" means 'we are bad' and ‘358" means 'good and
ich of the following represents ‘ang’ inthat code?

(b) 5 T8 (d) 3

\___ 198B.5
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W Specific Na/ N . A -
’ Cific No/ Number Comes on Table of Any N umber

You willfind allthe numbers are diviible by commbn number; dnly ane element will not be
divisible by Such Specific Nowsp ODD MAN

E.g., Find the ODD MAN 10,25,45,54,60,75,80

B ot 3;,@.5',1,1 g \;9, g —> 0dd=5'

'

E.g., Find the ODD MAN 3,6,9,12,15,18,21,28,30

M ooe Sisisdole \Ué 3 excahX 18-Dda
{ J
Series of Prime Number _M b“-\ Pattern-2

There will be series of Prime Number and among them there will be a Non-Prime No-ODD MAN

A =g

[ E.g., Find the ODD MAN 41,43,47,53,61,71 81

— e

E.g., Find the ODD MAN 3,5,7,12,17,19

A ans )P}wmy Q,gc,cjb\:ff \).= 0AL

LOGICAL REASONING




Even and Odd Series l

Eig,, Find the ODD MAN 10,14,16,18,21,24,26

A asee JNTINEYNS ew}fk 21=04

== =l
=
E.g., Find the ODD MAN 3,5,7,8,9,11
Mhone sdd mos exeddh 82 08
E.g., Find the ODD MAN 16,25,36,72,144,196,225
A\ane odosk, sepome exeak 705048
- T

Perfect Cube Series

E.g., Find the ODD MAN 8,27,64,100,125 216 °

Mmbm&f& ot ecedk 100 = 0L,

N

Perfect Square/Perfect Cube Series - Alternatively

— — —

L - ST
E.g., Find the ODD MAN 1,4,2?,64,12&%,343

W
Odd Mon

Pattern-6




| E.g. Find the ODD MAN 78,96,69,52,87

BN m\\w-mg Sum) S exaghk 522 03

e i 3 & N
)
Three Number Series \ x }% V\‘\S

—

Generally: We will perform “ALGEBRA” on the EXTREME digits to get MID-digits

. —=
£, ind the ODD MAN 835,734,642,751,853,981,532 A\ he, efommg

SN
85 79 o2 71 B A 5ol uohon b
=3 =3 =% _-_6: B =3 WWM_M
esLahX =TS\
Eg Find the ODD MAN 331,482, 551 263,383,362,284 M‘h@- W W

Y wa

_ AT romancel. 3&3—30&}
(

E.g., Find the ODD MAN 396,462,572,427,671,264 B twe QJ)C(MWO_ whor |
246 Wil sv Wl MW
20 =6 =1 =\ Mﬂ)‘?ﬁm — 03

[Nk o0my Vg hangp) ===

Whenever elements are given in Pairs, we will see that 1*' element of the pair leads us tom 2% glement

2
E.g., FmdtheODDMAN]? 21,23-32,34-43, 55-56 —06 ]
OIS (VAT

?\?\?\:{?\

— ~,

| E.g., Find the ODD MAN 15-46, 12-37, 9-28, 8-33 ) OA Mon
axl 3N 3N XY
X

A

{ Ty
E.g, Find the ODD MAN 15-45, 12-36, 9-27, 8-32 = O\ Y\om.
3 23 B30
b
N J

LOGICAL REASONING 19C3
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n N(mber Patterns On]y, stlll there Can Varlous Questions on ODD MAN Whlch-}{a“@

|
| Sol mﬂﬁ‘o?n Common Session 5o Let's Practice Some: (?Luestlt:vns I ST |

P DAl dd one of the foljguin ]

= | Exampl Chnasenut the odd one of the following: Example: Choose out the o 4 OWing;
(a) December= 3\ B e 2801 | | () dines 307044 ® oa A
, €) March = 3 (d)duy=3) (°)A”9 =3\ =31

AT -

Example: Choose out the odd one of the following:

Example: Choose out the odd one of the following:
]

: (2) Curd (). Bued) * (b) Butier (M, D)

Zeb (b) Giraff
_p}(i: * (d) Cheese (MR Brad ) :2; Hzrszg %:% ! \j,d')‘T||gaer EG‘U
! ¥, . | & _ \
¥ DA .
3 04




@+ b= acte

Fs 2x) (3 +x) u (x2-5) (x+5) + 25 H(pz—qz}{ZP*‘q}
5[3) -2 3 o) | [ 2 (x49) fscxg;:s P () -0 (2
te—Ly <)l | B3 S-S J e
1S4 Be—=6x. ~)x s 1 bt o 24 iy
= -)et-x A \S

11

Example: Find the Product of Following

In Case of Multi/Division s PML Cw

cm»ﬁwamm_leg m_-zx\‘

In Case of Addition/Sub )

—ve)




U\sﬂs-‘ﬁ

\9\3 _}6)

x=\3

L ¢ |
T | - .}T X = =l i

Enamnle (2}’*(2)" Exarnple3‘x35)¢3‘

X

Basics of Indices

s [ i o
We Will tudy this Chapter in detafl butlet’s discuss basics used in various chapters as Raw Work,

F ) SN Laws
a™ x q = a"m‘\’“‘ |
[ ‘{a’."‘)" ! &m ‘ ‘

@WS )1’5 \5\5)(@'1-‘3 -\0“‘—{0000 |

Example: = _ 5x findvalue of x? ! | EKampIe The value of [(10)'%% = (10)"*]iss ¢}

].}

i e ii Example :i Example: .!__“_'
Euample:@ i: 12
Lo gt (M5
upy (5 2x R |
7 Gpj’ i . i :
ety
L% o P




il r‘- ----------- - Note B
13}1530‘ i 60 In Case of 2-digit number just take LCM as

multiple of Both Numbers and Cross Multiply.

{a_. BE— " """""""" Exam IE:E+Z i x:rn fe: = +—-
"12‘3_,6;7;12- 8‘_ ple:i 33 Examp! 114
= - . | ox}l =3 WYY = —2-5-1-
BT oo B — . Lgﬂ v T
|1 3,5,7 e———) 05

i 1
1 . l i__l :,' g X7
E petnplects 2 o1 8 6 ,: Example:m (2+1](e+2]

e\ 25 ﬂ&'ﬂﬂ 33)\'&'\‘)c\:|
6 6 @) WhaD

' SquareRoot & N Root '+

Square Root: \a = a2
! 1
Cube Root: Ya= a5

1
N Root: Va=an

Etan‘iph:Sﬁ ! i Example: V32

N
S T - &°




tar Shortcute
Calculator Shortcuts

s i Example; | EZaT-':SGS 3
|11 2347554

yvant="l (15_><.2)—5“:?2-

g
s L 1]
R

" | ' e b e
e R

| LAsTT

il = &1 :

= 0 8Tae |

i VE—+/3 .'




Background of Chapter

Conceptual Background

L4
i

R

Basic Idea
about Direction

Types of
Problems

Approach to Solve
Problems

b

In Which Direction
is he moving Now?

Clock
Questions

Upside
Down

In Which Direction is
he from starting

From Which Direction
He Started?

;

Clockwise &

! ;

Shadow Misc.

Anticlockwise

Concept

Questions

Basic Idea about Direction

Nede
B
e - P
/,’ \"-.‘\\ Tonk ’ Left Movement HP\&W
%
o ~
oW St
Seuh,
Examples
North R » Eaxk | | South —P\—P:\.hﬁ North el » Sl
North = b \-]eg_i_l SoutL% East R-L > m
East ?\= Sedh Westj J\_JNB’&\ West 53 S SR N&,‘n\
East L, Noth| | West LL'SQ& South RbefdL > Cank

Logjcal Reasoning

Aman Khedia
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Example: Mohan
he turns left again

starts from point A and walks 1 !<m towards south,
and walks 1 km. Now he is facing.

Sould, = -1 > Nerdh

turns left and walks Tkm. Then

Example: | stang w

hand extended side-ways towards South. Towards which direction

ith my right-
Will my back be?




S

’ineﬁt f;‘

Ijippgsite Mbve.me’ntH Sk B q L

o o % HR R e

s B8 kol Bl Mot

oo Mo o R e H % Hie

Example: Roopa starts from a point and walks 15 meters towards west, turns left and walks 12

meters, turns right again and walks. What is the direction she is now facing?

Wesk = V-K =3 \exk

Example: A man starts his journey facing the sun early morning. He then turns right and walks 2
km. He then walks 3 km after turning right again. Which is the direction he is facing now?

Eock SR—R— Wexk

turns right and walks 2 km. Which direction is he facing now?

N R-R—R— R Yok

Example: Sanmitra starts from his house and walks 3 km towards north. Then he turns right and
walks 2 km and then turns right and walks 5 km, then turns right and walks 2 km and then again

direction was he going now.?

Bosk = R-{—)~> S\

Example: A man started to walk East. After moving a distance, he turned to his right. After moving
a distance, he turned to his right again. After moving a little he turned in the end to his left. In which

cal Reasoning

Aman Khedia



Example: Ramu after v
the end, he was moving

Ry -) e

alking 10m, turns right, turn
towards the East. From whi

s left, turns right, turns le

ft. finally turns left In
ch direction d

id Ramu Started his Journey?




=

Magnitude of Movement is Not Given u -

W, Sagpae s

;_ 'pposite Direction

)\ )

Following Questions Can be asked

In Which direction is he Distance between starting In Which direction is starting
from Starting point? point & Starting point? point from st=tiegepoint?
Emd. )
Example

‘B B
|M05605¥0W35 b Eoke 25 Wenk

-
E/OSSOWﬁN?l}EAS _ NB’IZU\: 20 Coufiv

1|

What if 2 Direction are left at End? N )
Example

How to find the distance if 2 directions are left at
the end? SQOEBSNSDW45

Py ?Ww = R m

W- prapr
= o \WoF =\ 200=536
A= (EH ) N ok ot =

=73 \ &,

[ Example: Rahul walked 40m towards north. Then he turned right and walked 55m.Then he turns right and l
walks 60m.Then he turns right and walks 45m.In which direction and how many meters is he from the

starting position?
%L NL@ E.IS% %6@ \A]uﬁ = SLO E\O:M'E’;
\_\= 3 10-+\o+ :W: 1136 |

Example: Awalk southwards, then turns right, then left and then right. In which direction is he from

the starting point?
g 1
ﬁ:ﬁﬁﬁﬁ Soulh Wesk

Aman Khedia
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Clock Based Questions

While solving questions on Clock always keep the Clock Diagram Constant and Frame the ‘
Directions as per the Question Demand & Compass

J
\ .
(EDA 3 (e
¢ (N |
r Example: At 2.30 A M the minute hand of

clock face North-East. At 7.00 AM the minute hand Will1
be in which direction?

19 (Seuidcwerk )

9 3 [Sﬁ,@f_\ij

Example: Aman Sir put the clock on
the table in such a way that at 6 P.M
hour hand point to north. In which
direction the minute hand will Ppoint
915 P.M?

R L BTTE |
- We Rk




| l Clockwise %
: \ Anticlockwise £ A !sn uéi

| Example: A person is facing north a0
direction now he turns 90° Clockwise U\-S} :
then 45° Anticlockwise then 90° I — > qo
Clockwise then 180" Anticlockwise, L\ﬂa
In which diagram is he facing now? —_—
L _""5

Jan-2021

Nov-2020

i

Example: A man is facing west he turns 45 degrees in the clockwise direction and then
another 180 degrees in the same direction and then 270 degrees in the anticlockwise
direction. Which direction is he facing now?

(a’j’ South-west (b) North-west | (c) West (d) South

L5
\§0

(10)
(4+5)

B | ne2022

Example: A Person facing in North moves 70°in clockwise direction. He again moved 300°
in anti-clockwise direction. In which direction is he facing now?

(a) North-West ] South-East (c) North-East (d) South-West

1o
\500)
(230)

Aman Khedia
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Do you Know about Connectors?

4 ' AndlBut|WhileH\“ Pexsgn ]
Who | Which Hﬁ_““‘?@w j

) s Y

( Example: Y is East of X Which is to the North of Z. If P is to the south of Z in which direction
of Y is P?

\— ¥ g&&\-\-leﬁ
e

2L L3
\?
P

N

S
Example: K is a place which is located 2 km away in the north-west direction from the capital P. R
is another place that is located 2 km away in the s

) [ om K. M is another place
and that is located 2 km away in the north-west diracti '
located 2 km away in the south-west direction fro

T
R D

Wesk




ow Concept

Evening  “\{ 12.00 Noon > P~ Morning
N~ -
N I -~
~
/ - ~
P ® 5

Conclusions from Above .
| | Morning | Evening ‘ If your Shadow is Front or Back it means you

Facing |
\ ! || Shadow | Shadow are travelling East or West

North W W ‘ |

L —

If your Shadow is Left or Right it means you

South R,\W L&\)\' are travelling North or South
|

NOTE: Shadows Will be On the Same Side

Example: One Morning Aman and Pawan weze talking to each other while walking on ground. If
Aman's shadow was exactly to the right of Pawan, which direction was Aman Facing?

fausam—Soih | Awan— Soude

I ;';tampfe: One Morning Raju and kaju were talking each other face to face at a crossing. If kaju's
| shadow was exaclly to the left of Raju, which direction was Rajul facing?

Aman Khedia
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Example: If at 5 PM the shadow of a person is on his front then the person is facing which direction?

Lok

—
Shadeus

Example: If at 9 AM the shadow of & person is on his back then the person is facing which direction?

Tax

-
=3

5

Shaotsud

Example: If at 5PM the shadow of a person is on hi

s back then the person is facing which direction?

Wost

AR\NS

SVadoae

@gﬁﬂgasonins




1% of all find the direction in which the person is facing

_ _u'l Question Demanding ()K -t
| | Direction of Left Hand Left-Hand w “MM

Question Demanding w —m
Direction of Right Hand Wﬂ Lok T

Example: A person is standing upside down facing North than in which direction is his left hand

et Rk

Example: A person is standing upside down facing East than in which direction is his Right hand
would be?

” 2
Example: A man is standing upside down facing you than in which direction his left hand would

Goadh—> Wesk
|

\ ‘Example: In the morning A man was performing Yoga with Head down and legs up if at this time
| face towards West than in which direction his left hand would be?

Work —— Nedh

easoning Aman Khedia



Background of Chapter

Conceptual Background

Definition-Aim Classification of Seating A ! Approach to Solve
in this Chapter assification of Seating Arrangements Problems
3
L
‘ Linear Arrangementj Bounded Arrangements

‘ Single Line Arrangements | Circular Arrangements
_prDouble Line Arrangements , L »| Rectangular Arrangements
e

| Triangular Arrangements ‘

Definition/Aim in this Chapter

N

In this chapter we need to arrange certain Objects/persons after complying with certain Given

conditions. ‘

We will achieve this target by Converting given Conditions into Picture form.

Aman Khedia




gement

n_a gtlfu ﬁ_

| * Note: Ithe question is sfent, we wil <olve questions assuming Object/Pecple are facing NORTH
' Direction

FTTL

e = |
' | =
|
| I PSS
T TP
i‘ i  left ﬂ:! BE’@

{ Points to Remember

Never Draw Marks in the

Beginning __,L\l\.\.\

Given Condition

There are 5 Persons
A B CD,E

WEREN)]

Given Condition

A & B are Sitting together
& Waom Ay
"%\"WLCM ho

Dackward clye

A is Sitting next to B

Logical Reasoning Aman Khedia

— e



B | e S Y=

L Ty Ry
n |

gk

ETIET

A=y gy,

It Does not mean that B is :

. B o
sitting immediate Right or Left 8
of A *} c't & A

: =y J B
Given Condition It means there is no person P\, 4] \/l

B is Sitting immediate Between them they are
right/left of A neighbors

Point-5
EEED]
: f
'n.rn ond'ltion . P\T, E, BI / -
E is Sittirlg betweer 2 £ A e
ARB /
AT

= Diagram
Given Condition

Aman Khedia

Given Condition




i

and right of A, B s to the right of D. Which of the houses is in the middle? 1B CA (10) 2013)

A (b)B (c)C (d) D
DR ERSH S EC.
AT AN IS
—— —
. L R -

T
Example: There are five different houses, Ato E, in arow. Ais tothe right of B and E is to the left
of Cand right of A, B is to the right of D. Which of the houses is in the middle? IB CA (10) 2013)

A b)B | (c)C (d) D
Ee S e
=
VR T -
s L R—>

e

Example: Five friends P, Q, R, S and T are sitting in a row facing North. Here, S is between T and

Q and Q is to the immediate left of R. P is to the immediate left of T. Who is in the middle? (SSC
(Multi Task)2014)

{a1's (b) T P 3 {C}QQ (d)R

o

~\

~

Example: Five boys are standing in a row facing East. Pavan is left of Tavan. Vipin and Chavan

to the left of Nakul. Chavan is between Tavan and Vipin. Vipin is fourth from the left, then how far
is Tavan Eth:e right? (CLAT 2014)

(a) First )‘wn (b) Second (c) Third \( Fourth




ganizational Behavior while the book above t
k is the last book from the top? (MAT 2011)
(b) TQM
(d) Organizational Behavior

Pk 270 Beha.
%@3 )>TaM |
P \ = o

o )

~\

is to the immediate left of B but on tHe immediate
the immediate left of E. Who are at the extremes?
(d)B.D

T

Example: Five friends are sitting on a bench. A
right of C, D is to the immediate right of B buton
(a)AB (b)AD J(efCE

CRRDE

\

Errﬁx'_ample:' Five boys As, Az, As, A and As are sitting in a stair in the following way. (RRB (TC/CC)

I. As is above Ar.

| 1l Asis under A

Il Az s under A

IV, Aq is between Az and As.

" Who is at the lowest position of the stair?

A (c) As (d) A

- Ac

> By

—
.—-m\z; )

Ry

Aman Khedia



e living in a multistoried building. Mr. Muan lives in a flat a ove
Five senior citizens are living in a multstoried building. Mr. Muan ST
Mr.'.\l,oiies“ in aflat below Mr. Gaurav, Mr. Ashokan lives in a flat above Mr. Gauray

J

! . IR ' ? (MAT 2013).
a sh lives in a flat below Mr. Lokesh. Who lives in the topmost flat? (M )
S Dahos JerMr. Muan (d) Mr. Rakesh
{a) Mr. Lokes (b) Mr. Gaurav b
|
|
] \
o=
-
Example: In 2 gathering seven members are sitting in a row. 'C' is sitting left to 'B' but on the right
to'D'". 'A' i sitting rightto 'B', 'F: is sitting right to 'E' but left to ‘D 'H s sitting left to 'E". Find the
PErSon sitting in the middle (SSC (10+2) 2013)
(a)c D (c) E (d) F

=




| "41. Who amongst the following sits exactly in the middle of the persons who sit fifth from the left

‘| and the person who sit sixth from the right?
I c (b) H (©E A F

2. Who amongst the following sits third to the right of C?
(a)B (b) F A (d)E

3. Which of the following represents persons seated at the two extreme ends of the line?
(a)C.D (b)A, B (c)B, G D H

4. \What is the position of H with respect to F?
JaY Third to the left (b) Immediate right  (c) Second to right (d) Fourth to left

5. How many persons are seated between A and E?
JaTOne (b) Two (c) Three (d) Four

k. | )

Example: A group of singers, facing the audience, are standing in line on the stage as follows.
1. D s to the immediate rightto C
Il. F is standing beside G.

Il B is to the immediate left of F

| IV. Eis to the immediate left of A

" V. C and B have one person between them

V1. Aand D have one person between them

I

' ==t
geACDBF A
1 Who is on the Second extreme right?
(@)D JHF (c)G (d) E

2! Ifwe start counting from the left, on which number is B?

(a) 1+ (b) 21 (c) 3¢ () 5

Aman Khedia
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ent, we arrange objects/people in 2-rai.és'ﬁcin;g.-eacHr-o_f'h'e'r""("-ohéfis;. acing

—

~

oWs with three persons in each row.

ny row. P is second the left of R. O

bor of R, Who is in front N? (UPSC)
(d)M

Example: Six persons M, N, O, P, Q and R are sitting in two r
Both the row are in front of each other. Q is not atthe end of a
is the neighbor of Q and diagonally opposite to P. N is the neigh
{a) R Jo) Q (c) P

—— T ¥
2 0
g Ry

=,

=

Example: Six persons A, B, C, D, E and F are sitting in two rows, three in each row. (MAT 2011) W
(I) E is not at the end of any row

(Il) D is second to the left of F

(Illy C, the neighbor of E, is sitting diagonally opposite t¢- D

(IV) B is the neighbor of F.

Which of the following are in one of the two rows?

JarD, Band F (b)C EandB (c)A Eand F (d)F, B
f e C
———
B L B F

=

Aman Khedia




1. Who is sitting in front of R?

(a)U (b)I Q.

2, Who is to the immediate right of R?
(a)M (b) U
these

3. In which of the followin

MV (b) RV

=S

g pairs, persons are sitting in front of each other?

(c)V

\df P

ud‘)/ NQLT]

(c) M or W ne of

(c) TV (d) UR

Z

Example: Four girls A, B, C, D are sittin
each other, which of the following is defin
(a) A and D Infront of each other

(c) Dis left of C

g-around a circle facin
itely true? (MAT 2009)

(b) A'is not between B and C
(d) Ais left of C

=
g the center. B and C Infront of




e = II._._
-

Movement of Right & Left [

Facing Outwards

="
Right Ph&r se Rk

- O | |

e In Circular always draw the places in beginning.
f there is multiple possibility then draw multiple diagram

. wrong will eliminate automatically.

No of Persons and their Presentation
4 persons 6 persons
i
8 persons 5 persons

Aman Khedia



g above

(o) o
(c) EF Jefcs

'Eﬂ

3. Who amongst the following second to the left of H?

(a) E (b) B

(c) A "dfoneofthese (1)
4. Who amongst the following are immediate neighbors of G?

(a) CA (b) AF

\prbe (d) DF

5. Who amongst the following is sitting third to the right of A?

(a) F (b) B

(c)H N

=2




(d) H

(b) B
(06 erH
| 3. ‘Who is immediate neighbors of B?
~ \fGandH (b) Eand F
(c)EandH (d) Fand H

ilg Diagram

Aman Khedia



Four - =2T= e T e

- — . ———---—-—‘-——————=——--—|=-=«=—==;- —— |
B - e ottt i 1)

plgry el 5 W

J

—
Example: If six person are sitting in a hexagonal table are P,Q,R,S,T,U each facing the center. P is

seated to opposite to Q who is b/w R & S. P is b/w T & U. T is the left of S.
Which of them is facing R?

(a)p (b)Q (c)U wﬂf

June-22 Diagram

@ €
. Q

A
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’s.gi"(.‘;u"ao.“i of Chapter _

3
Simple Interest | [Compound Interest |Effective Ratel Depreciation
im

Annuity

Application of TVM Rate of Returns

l (_
¥ Net Present Value

Due S———— =
Annuity

[=——
'

Ordinary

Capital Investment

g%\)
CAGR
=

Leasing Concept

Present Vahie

S —

Valuation of Bond

\,
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v
1
—
(&

m—
>

I

-—
—
(@]
e
o7

5 |

_ : et the i
Crux: From above we can conclude that in Simple interest we 8

Principle) every year

EE AR

nterest on same amount (g

Formula

Advance Shortcuts

! Rate %
Simple Interest = Principle x -

How to find Time or Rate to multiple a sum at
How to find Time or Rate to multiple a sum aj

x Time Sl
Particular | 1.5Times | Double Trebled / 4 Times
[ Amount = Principle + Interest } _ ——
) . = Time Req. T —"‘I—;- yrs T —: yrs | J ¥rs ’ I r yrs
Note: if you are taking Rate in Percentage -

then  make sure to divide it by 100

Note

then convert them in Years

Note: If we are taking the rate in decimals then triple itself s erofyears it would
no need to divide it by 100

Note: While applying the formula of S.I always R T —_—

take Time in “Years" if time is given in months, —Y

Example: A sum of mone

: y doubles itself
in 10 years, The numhb

E.g. 1.5 Years = WQN{, '\' 0 S ‘:’QM.
E.g. 1.5 Years = \'ﬂm"l‘& Mm

’ E.g. 1 Years & 3 Months :\' 3!512))(
: \. 25Dwv”

\. W\goins
E.g.2 Years & 8 Months = ) faYs.

E.g. 1 Years & 5 Months =

N

: BUSINESS MATHEMATICS




O
I-“" BNGEMBEHERtIc3 OF Finapce ll‘_ {Aman Khedia {@’@ .
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P=\0O | | | '-..
i Y?k_] Lis oo 4 E | |

v v

o= {0 ) (o= )l \z\] m 5 7,;\
(novo ) (m= ] @fj'@ [ [~

‘ BANK OF INDIA s

o000
R=\ol:

Conversion
= | \_ e S8
Year \ Half Year \ Quatre \ NMonths
! \ A _ _\__ i INE T | -

1 “ . '2, |I “ - ||| \ L

2 s Y | Bigcins 'Ill N
15 \ 3 || 6 | ||| \_% _ '

Ui

A \ " - \o brep3o

20 | I
g \. T e M e
3 Montlﬁs“_w \ it \| e \ : \ 3

53




Years Amount
1Years 357\. Bl
1.5 Years %ﬂ.&)\
6 Months | €9 QIS

Interest

51487
§176)

—

Years

1 Years

1.5 Years

6 Months

WS |

——

BUSINESS MATHEMATICS
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' '-;ch.'s‘:_'Ma_thematics of Finance ,' ( Aman Khedia

"""""""""""""""" Reverse Approach e R e e s e e

Whenever question Demands Anything Backwards of equals to Button (i.e., P, R, T)

We Will Use Reverse Approach

3
——E'.—"*\X?:."_ P\\\\M ' i 1..A
Yoo e 3\ \ _

AN

=
' rﬁng&Q\\ ALMOMAN W %M@\'f:\\

When the Question Does not give you the exact Data what to do?

In that case assume the Erincible = lOOJ and construct the question according to the

information given in the question.

o of the population at the beginning

gxample: The population of a town increases every year by 29
of that vear. The number of years by which the total increase of population be 40% is
(b) 10 years \,(,ej’i? years (d) none

(a) 7 years i

When Years are in Decimal?
younded annually?

Example: The Amount on Rs. 16000 for 11.6 years at 10% p.a. Lomj



| Farward erm ot 6P K Y i /i

. '
Backward Term of GP: o)l e A o8

: i —
e (= e ———
e

(T -81,- PRRY))

______

If Rate Keeps on Changing every year?

Differential Rate of Interest;l P'\r K\‘f‘ "' Q\-ﬂa '\“ ?\g ‘I“‘ -~ ?\'N: A‘h.

______________

------------------------------ o

If a sum of money amounts to “m times” in “nyes
VEarsn t

“q years” it will amount to: hen

gy =0



R+ \Wio = ~\op-ERdE

IR\ X\oot \00 - T Rele

*\)\\oo —\00= E.Rake
i Y ik

/

\2 Vs

R

2 \X\DO' —\00=%..Rajo
e =

; \Zoo

i b 74 i

Note:

Calculator Trick to Compute Depreciation

[L\ —REDM é@bw M\ e J

When Years are in Decimal?
Example: Machine Value 10,000, Rate of Depreciation 10 % Calculate Scrape at the end of 5.8

y \IM &NM@'%‘“ ooz DA W:
i -(;3 W )P“ 0% Yoo = (413a)— W

[5904a X107 K0
s Mdire o 58 S

~

e e e
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Present Value: Present value is Today's Value Of Tom
Rate. 0 f J

| A el i
-

erest

ue Discounted at the Int

Future Value: Future value is Tomorrow’s money of Today's Val

________________

Ordinary Annuity

/
When the Annuity is paid or Received at

of Periodical term it is

the
termed as Ordinary Annuity

._J [ ¢

Note: If the question is silent th
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l Annuity to Present Value J [ Present Value to Annu'mj

{H Ry \ T = O6TXa= Y J = & ¥V T = 6T >V =g
{00 ) oo ), MRe

N-\ N-\
Note: Use 100 for annual ,200 for Semiannual ,400 for Qtrly, & 1200 fo

r Monthly Compounding

Future Value .

Calculator Trick to Compute Future Value

Ju— Ordinary annuity

R

Future Value to Annuity

=

Future Value to Annuity
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N

e
Slg ‘




| Yed :
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Voo 3533 [\"\01-6\ G} e R
 Fda? | ——Tvary [ Walf vy | irly
Annuity DEL_T——L— Al
Yearly | HalfYrly | Qtrly r__a;e_r_l__.
Given A =500
A =500 Find FV?
Find PV? TGhen|
Given = 10,000
PV = 10,000 : Find A? | e .
_ findA?. | i ‘ J I
.\___'_"_ R N

T

Particulars

Without Growth

With Growth

of Perpetuny can be Computed Known

Sol:

PV :';‘L}
= 3300 -
67

= |

BUSINESS MATHEMATICS
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Formula to Compute Perpetual Annuity

Example: |f money is worth 6 %
annum, find the Present value of 3
Perpetuity of Rs,3300 pa

'SS,opo

yable annually,

per Al

Ordinary annuity ‘ Due Annuity |

|

Voo Sl ‘W o =0t |
e Ll ‘I* YR CHIST W |
= I’V ot o |

vy
T —_I;1onthk _J
l__'_\_g____;_-____‘}

calculate Future value of per Petuity only Present value
as Perpetual Annurty

Quarterlv

Example Aswmlng that the d|sc0unl rate js _7"/_;;--]
how much would you pa

Y 1o recejve Rs 50 Growmg |
at 5% annually foreyer?
Sol

P 0




| | r fin ny

I :_T.: C o Find the value of X?
- PV/EV/CI/A = 4500 PV/FV/CI/A = 5130
a A
0 L 11‘
vears= JC Years = 15

_ 5180-4300 I o gooréro0= \ R0

Ao \ S \eso0 - 2
o | e

K x-\0 £ \o=ox |
Ciolis-x) = (3ole-\0|
0\600- % 0x. = F10x-H00

\2.%0: o= X

— t—

L

!

Example: A company borrows Rs. 10000 0n condition to repay it with compound interestat 5% p.a. by
annual installments of Rs. 1000 each. The number of years by which the debt will be clearis

L 2yrs. (b) 10 yrs. (c) 1Z.yrs. (d) None of these
I a = booo-172L _ 10330-16000
. ‘-_._-————'_'_._ ~

- ?gmo \0330 Nk . a8

%0 S~

- =) Yo

Example: Given annuity of Rs, 100 amounts to Rs. 5000 at 4.5% p.a/C.L. The number of years will be 1
() 25 yrs. (appx.) (b) 20 yrs. (appx.) N4 2&_1 (d) none

W15 n=1 =30
i i |

5 ‘ SlivdeMol
P=kys)  Pv=Soco  fV=Glol | w25 do-x
Stoo-w57 . bW JD—L(S‘G)“ LS (3‘00
- . 16290 ~5432.= Wobx, L1525
HWAHE = f44% %

5.11
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of Time Value of

with the Use of Future Value

Sinking Fund

mﬂ’l‘sm X = 25000 wm&q}{‘m J
0

lsuo)\‘\#“““{““ = R
BR O xK

K 5K 25%.

— e —

Conclusion: From-abave it is clearly evident that due to the

at present shal| always have more v
value of M

time valye of money, the valye of rm";rrey
alue than the SaME amount of

money ip future Due ta T
ONey, a person would pr ‘BCRiVE

would like to earn interest on the money held.

Formula to ComputeNet Present Valye

INOV= et —FVeo]
I
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Example: Assume cash outflow are Rs. 1,20,000 followed by cash inflows of Rs. 25,000 per year for 8
years and cost of capital is 11% what is the net present value?

AR= PNCT-RNCO
= \2.3655-\20000
= 8653

1

r

]
Example: Assume that ABC Inc is considering two projects namely Project X and wants to calculate W
the NPV for the project. Project X is four-year project and cash flows for four years are given below:

2 T 3 l. 1 I!
| Rs.3000 ‘ Rs. 4000 ‘ Rs. 6750 |
Sol: J “W: W(;g_‘"?\) (,0
tr | e DA PR RNCT = (100315 — 10000
L w00 [Daoa\ | 204\ 1Y) = \o03.15
2 | ag (D:826% | 2yP.2 |
| —=5 MV
3 | upoo [0.7513 | 20052 , (el
¢ | 6750 (04830 | 4010.15)

Woo3 52 ZWRC

1
Rs. 1000

Year 0

Cash Flows (Rs 10,000)
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*Ch. 5: Mathematics of F

) today in anticipation of

' low
set (Which results 1N outf

) ing an as
Capital Investment means Purchasing yment (asset)

benefits (cash inflow) Across the life of inves

i
ﬁhether to Invest or Not?

. \
*‘T\,Z ...Zq‘e W”&W NPV hould ke
v - I |
Q’W D%%M/ A

Example: A Project will cost Rs. 1.50,000 followed by cash inflows of Rs. 45,000 per year forSies ]
and cost of capital is 12% Should you accept the project?

< NPN= PV CT —PVCo
= \,624,215- 50000

=122\

Yen, Aok Yva Buoick \J

Example: A machine with useful life of 7 years costs Rs. 10,000 while another machine with 1seful |if
. : : : ; = < &W LSerl |
015 years costs Rs. 8,000. The first machine saves labor expenses of Rs. 1900 annually

-

o
S : = ] and the secong
one saves labor expenses by Rs. 2,200 annually. Determine the preferred course of iction

of borrowing as 10% per annum.

Sol: N?“‘:J?Vclh?vm N?Vl“— PVCFS_"")VCO
Y 83%0{—3000
= 3050~ (0000 | epgs
= 150)

Do (.o Aden o Mockinal

-Assume cost




eas:’ng oncept

two alternatives to Occupy part
ave to decide Which option is Preferable to him.

Lessee Point of View ] r Lessor Point of View
(For Lessee LR are Expense) | {0 | (For Lessor LR are Income)

PVLR CBusyug (o3 1 RNLR D Doy (0%

on lease, 1

icular asset one is Purchasing option and another is

leing b eadyoad. | Letning > Trdfpoad- |

ing proposal of purchasi

=
Example: A company is consider
s at an annual r

of Rs. 4,000 or by leasing it for 4 year

e, if the company can borrow money at 14% perannum? [Given: (1.14)* = 1.68896]

preferabl

Sol: ?)Gh\')_. (\\000

Example: A person wants to lease outa
2 rental of RS. 51,272 per annum payable annually starting from th

interest is 10% per annum compounded annually on which mone

agreement is favorable?

* (X~ 500000
ol e e

.~

"/ 'Valuation of Bond_
Abond is a debt security in which the Issuer owes the holder a debt & is 0

ng a machine either by making full payment
ent of Rs. 1,250. Which course of action is

macline costing Rs. 5,00,000 for a 10-year period. It has fixed
e end of first year. Suppose rate of
y can be invested. To whom this

bliged to repay principle

—

~\

(at face value of bond) & Interest. .

e s i p— s
\00 \0O o
Vo Tk PV o} RV
Value of Bond = Y X DincK. )\?\\(

interest rate of 10%. At what price the bond may be purc

requires a rate of return of 14%? NO B = w 0\1-\(' ?\j. 9\?\“
- 130 Bx 6184
— %0?*\3

S T e S

BUSINESS MATHEMA

Example: An investor intends purchasing a three-year Rs. 1,000 par value bond having nominal
hased now ifit matures at parand the investol
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Sinking fund is a fund created to
accumulate  the  specified
amount of sum by the way of
regular periodic payment for
some specific purpose J

Rate of Returns

Compound annual growth |
rate, or CAGR, is the mean

annual growth rate of an |
investment over a specified |
| period of time longer than I|
one year |

LS el )

‘::;Omina! fate of return is The real rate of return is the ‘
Ofmgr?ebltj:t-. lhg UG actual annual rate of return
y thatis eamed from after taking into consideration ‘

a particular investing activit
: Yol the f e
before taking, inflation, intg the factors that affect the rat

the due consideration.

like inflation.

a "\'X?Mmlh“\'\}é;
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Time Value of Money p51y

Let’s Remove Confusion whether Question is of

PRESENT VALUE | FUTURE VALUE | AMOUNT | PRINCIPLE

1% of oll look read the quesﬂan very carefully and check whether question Is of Phase-1 or Phase-2

¢ Uil Sl pone Phase-2 Comes In Discussion Onl M |Ift.QIue:,t|on conjlth OF.
mes SCUSS \'
payment / Receipt ultiple Payment / Receipt
L | i.e. Annuity

= | A 7 [ !
e uﬁf Bonadlabd  [Fulias Vabue
SupTapsted bernqr— e
fm*"‘  stiinls| oo wallibe | [ooks

s.no Question Phase Whatis Given What is asked Answer
|
The amount of Rs. 150 after 12 . 3
L yearsat3.5% p.a. Clis 1 W P\M 266 ge ‘

The amount of an annuity
2. | certainof Rs. 150 for 12 yearsat B_ P\M\M% Fm qc&)@ L\o\ qu J

35% pa. Clis

You ipvest Rs 3000 in a two- [ _ . m%w Pl 1 3763 2

3 | year investment that pays you L I
- 12% per annum. Calculate the e i

future value of investment |
What is present value of Rs.1 to % : j: ‘
be received after two years “ YLJ\L‘X\IQ 0%2 ¢ L\' -

compounded annually at 10%
interest rate?

How much amount is required FLM |
to be invested every year so as ‘1 AW\M% \38 23 !
5, | to accumulate Rs.300000 at the \JM I |
end of 10 years if the interest is [

compounded annually at 10%?

|
How much amount should I | M
deposit today ‘so as to FM
6, accumulate Rs,300000 at the -“,

| I\5
end of 10 years if the interestis | \J\@Y\ﬂg’a [ \JCA}\L 663

compounded annually at 10%7 ‘

Raju buys a house for which he P\ BM
agrees to pay Rs. 5000 at the "g‘ W? 1\*%3 R ‘

7. | end of every year for 8 years. If
money is worth 12, what is the \}M ‘

capital value of the house?

Business Mathematics Aman Khedia




A certain sum invested at 4%
per annum compounded semi-
annually amounts to Rs78030 at
the end of one year. Find the
sum. AN AR

10.

At the Beginning of each Period
Consisting of 6-months, Rs 500
is deposited into saving account
that pays 5% compounded half-
yearly, Find the balance in the
account at the end of-:gh year.

11.

Rs 8000 at 10% per annum
interest compounded  half
yearly will become at the end of
one year

Find the present value of Rs
1,00,000 to be required after 5
years if the interest rate be 9%.

13.

Rs 2,500 is paid every year for
10 Years to pay off a loan. What
is the loan amount if interest
rate. be 14% per annum
compounded annually?

14.

Assuming that discount rate is
7% p.a. how much would pay to
receive Rs 200 growing at 5%
annually forever?

15.

A company needs Rs 10,000 in
five years to replace an
equipment, How much should
be invested now at an rate of 894
p.a. in order to provide for this
equipment?

16

R needs money to pay Rs
500,000 in 10 years. He
invested a sum in a scheme at
99 rate of compounded half-
yearly, How much amount he
invested?

17.

I the desired future value after
5 Years with 18% interest rate
is Rs 1,50,000, then the present

wvalue ls
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Present Value

SN

Future Value

FV=a (@™
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" Ch. 6: Permutation & Combination Aman Khedia

Permutation & Combination

Chapter

Background of Chapter

Concoptual Background AR
F g 2, TR TR i FE 4 :l
i . ¢ [e® S a4 ! . Vo
Concept Background,’ Problems Background
&R s
»| Understanding of Permutation & Combination : o
—— ®
Develop AIM of This Chapter To Avoid Mugging up the
e Formula & Theorems of
e ' thj$ : Chapter * we' ‘are
Over of Difference B/W Permutation & Combination e ; :
& . bifurcating this chapters
into various category
and with the help of
those category we will
Develop Logics of this
Chapters
_ Y,

‘ I

Problems Based Problems Based Rrdblems Haspl:! Problems Based Circular
On Words On Numbers || On Geometry {[ OnTheorem Arrangement
-5 |
L - o 4 ! l - v l
Formation of Groups { Algebraic Based Alternate /

& Distribution

Smart Tricks Misc.

‘ Brdptape Non-Alternate

6.1




i Aman Khediz

Experiment tg Visualize Permutation & Combmatlon
Example: |n How Many Ways 2 pen Can be

Case-2: | ?QA\BJ\‘-{Q. Mmmm l

Case-3; MM %MM&Q 2.

_______________

' BUSINESS MATHEMATICS —




Iy P -

Sir Why are
we Studying
This Chapter?

Aman Sir ..
AT

"

o i nl i {
Over of difference Between Permutation & Combination

(W~ . b

-\

—
Students Usually get Confused Later on That When To apply Permutatmn and When to appIy

Combination When question Does Not Clearly Use the Word Like Selection and Arrangement
Let’s Remove this Confusion with the Help of One Example

Example: How many different Words Can be formed from the letters of the word “COMPUTER"?

Sol: COMPUTER

[ Permutation j ; [ Combination }

\ . -

— =

Sl RS R
N

A

" Recommendation

Th o @ | M wWnglkex o,,;.wé?wi\ W&m\l(ﬂm
X thalkuse wat ool en T, we l

@jﬂ} Ma-\m@»ﬁt madonlifl ML

CEa, e




When Similar
(Identical) item '
Occurs Multiple : )

Times *120

Arrangpme tof Ward

“AMA N”
i i\
2

= Ll

=

Logic- 5

|
Whr_n there are Manv Alphabets (Items)
but the question Demans to Select &

Arrdn;r Few

Pamcular ltems t0
ComeTogether Ay

When we Want Some'}- |

"Items to Never Come
Wid

*When we Want
Some Particular

Together

BB AL
3

4R, x Y

40431 = pwig

=\ o

Only

Co 22k, | 2 )
o s

qwml <4

i BUSINESS MATHEMATICS.

Arranger ment of Ward
“SUND Ay”
S0 that Wo; d Start

with § ¢ Does not

End with N

un13=ﬁu.WYﬂ$ﬂﬁf

6.4

e~ T _mw;‘-u;-ﬂ’alﬁ- |



Dem
Case

Eg

When Question De

| Logic no-4 but it will be time taking so pre

np_&"C,

E.g., Ifthe Jetters of
number of different words are

DNGHIER

When Question pemands

anding all The possible Arrangeméntsbther Th
Eliminate (BY gubtracting 1) that Only if itis Included.

Clarification Note

-

Rearrang

The number of ways the Jatters of the

mands Some Particular Objects to Come

word DAUGHTER are to be arranged

ements, of Objects I

fer to Select & Arr

50 that

$"-“T—”$_T"

en the Way

word [.Z(}MI’H'J‘ER canb

\=40 3\

s in ODD/EVEN Place you cafl apply
ange them in Particular Pl

ot arrangement (1

aces Using

dd places then

vowels occupy the 0

t Means Question 1S
given, S0 in that

Which is already

drearranged 1s:




:5 —l ch. 6: Permutation & Combinatio

er
Problems Based on Numb
|
1 |
a :
2 Place Restriction }
Uith/Without Restriction ] F

o] (T saend-Poce Vi selodlion oy g
RS Plae o par. Rowwn
wum&@mcfgﬁg;K ngu¥hﬂﬁﬁt Eﬁi&h:@\wﬁkmLQEESﬁaa%gﬁp
Mmm?\&\‘ranfecﬁw Raor Exeum
% A
B

::::::

5. How many numbers greater than 23 ,000

can be formed with 1,252 | 2‘3)11.15
T Y

6XEX Sy = 720 e SHoaJing w33
2. How many 4 digit no can he formed S m u-%

reater than 5000 can be formed? _L _; T _\{;
TL1V e
g i RO R

L igemns

How many numbers €an be formed

between mp O‘OW

ITY
PABE, exbxs-wo

N6

4. How Many numbers greater than 2000

Conclusion
€an be formed ys sing digits 0,1,2 4 5

T Ift\\ﬁ:‘wr T W%Aﬁmw&man
3&%6‘;7_ wx:;@xu\ ) ),;g ‘o,\ numam
12196

Nl 2.+ T\, M!M
|68 e w&amm’@f‘&“’“&
olused -

\/

BUSINESS Mm-lsmm;s ------
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Problems Based on Geometry

Basics

Geometry Diagram Requirement
YR
straight Line
F‘“f_ RS
S @ o\ Crda \n
e =
& 2WC| e det o M.
Triangle /\ | “INC, \C A wham o\ 3 ||
< INC \peudn MM

oo 2 oo S |

Diagonal | -HHM."'"--- \_M_:'_'_ﬁ'_:f = '// | (_%
e
l|. 5 Wb e Y- Oxd
parzllelogram | 2
5 2"’\\ s GX'L 3‘_

e ook o ey, ve i chnss sl =
ansfng NEW. |

=

C I
No of W | Noof Waysin  Geometry — |

s

Wmme \“‘*“"W;“‘ﬁ




' -.’ Ch. 6; Permutation & Combination

Problems Based on Theorem l

Logic-10

When we Want particular
Person/things to always occur

When we want particular
person/things to Never always occyr

pe

Person (Gunk

In how many ways a tea

formed oyt of 10 persons
Person (

'SON 5o that One particy|ar

m of 4 person can be
Always oceur in 3 team?

SO tf

1at ope Particular
Never Always occur in g team?
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Selection of Alike Objects

Alike Objects

[
Total No of Ways of Selecting of
ZERO OR MORE
From “n" alike things
[ NO Condition of (at least One)]

'S
Carl Wo.y;

No of Ways of Selecting of
ONE OR MORE THAN ONE
From “n” alike things

[ Condition of (at least One)]

g
s J ;

Example: In how many ways can zero or more
letters be selected from the letters AAAAA

Solution: lS -\.h-_ 6 W

Example: [n how many ways can One or more
letters be selected from the letters AAAAA

% Wy

Solution:

alike, r are alike is

Example: From 5 apples, 4 oran

(a) 120 (b) 119

Solution:

- (ASIM -\
= \10-\= WA\ Moy

. BUSINESS MATHEMAT

L

~ Multiple Alike Ob]ects'

The total number of ways in which a selection can be m

ges and 3 mangoes how many selectiol

(c) 118

15 of fruits can be made?

(d) None

Y_(m\‘}(q,‘ff}(x‘*ﬁ -\

6.1




=] Ch.6: Permutation & Combination |

Selection of Different Objects
Different Objects D ﬁ | E

I
[ 1
Total No of Ways of Selecting of No of Ways of Selecting of
ZERO OR MORE ONE OR MORE THAN ONE
From "n” Different things from "n" Different things
[ NO Condition of (at least One)] [ Condition of (at least One)]
Yo e AN W, (ol
Syt =2\
Example: In how many ways can zero or more Example: In how many ways can One or more
mobiles can be selected from 4 different mobile mobiles can be selected from 4 different mobile
phones? phones?
Solution; Solution:

2%=\6 TH-\ = \SMap

—

Example: An examination paper with 10 questions consists of 6 questions in mathematics and 4
questions in statistic part. At least one question from each part is to be attempted in how many ways

can this be done? 6.\ .
\0 W=y 2265 4305 - AUE oy

| etmm\a@ Skl

things from p identical things of one type, q identical things of one type

Number of ways of selecting

and r identical things of one type and n different things is given by

& Total Ways (Zero or More Things) |l

(H\IQ*\)(R*\\) v

Example: There are 3 Math's Books, 2 Accounts Book & 1 Book of Law & Economics each in how many

ways one or more books can be selected?

L)) - _hq\= W) Vop

BUSINESS MATHEMATICS S v




4 Ch. 6 Permutation & Combination

Problems Based on Grouping & Distribution

SV R il A

Aman Khedia

Gmumng Extra Factorlal
Number of ways of dividing “"\.
(p+q+r=n) distinct things into ‘,\ XQ\, Ay !m\
Groups of size p, gand r
Logic-14
Distribution

v

]

Number of ways of Distributing
(P+g+r=n)distinct things among
M PErsons (say 3 Persons) So that they get
“p things” “q things” and “r things”

!--‘w-ﬂ----

, Fixed Distribution

¥
‘ Not a Fixed Distribution

Number of ways in which “n distinct”

Objects (Say Balls) can be distributed

among “r distinjt: Persons (Say Boxes).

]

Each Person Can Get
“Zero” of “n things”

Each Person Can Get “at
least” 1 of “n things”

Beoc

(84 (

Care Bho
w

By

WUV

they get confused & Panic.

We Have Covered a Scenario When Objects & Persons
will not apply and lots of Cases can be there

Clarification Note
Till Now ICAI has Given very less Questions on this Category (in Module, PYQ & Other ICAl Sources

etc.) and Students apply one general logic on all the questions and they don't get the answer and latter on

are Different if they are Identical then above concept
which has not been asked yet.

Like MTP

| ine2022 3

of (“n” objects) among (“r” Persons)

Example: There are 5 questions each h
answer the questions?
(a) 20

SOLID CONFUSION

Sometimes Students Get Solid Confusion When to Thing About (r") think about it Only there is distribution

else don't apply it (Apply Normal Logics & "P; or "C;)

ave four options. Then in how many different ways can we

S 1024

(d) 60

6 2




- .
S.no | Question

; 6Ll
25 rds be divided lly in : = T {q\
.fc:ursgrc:p? pLA m QP? \3 1*\5\*3! X‘?\.i"\

52\ !

In how many ways can a pack of y
2. |52 cards be divided equally i
among four players in order? § Q‘#} \!’l. A \‘3\_7\\3!1\5!"“
The number of ways in which 12 \ 2'\
3. | students can be equally divided wy;ﬂ Q}Q} o
into three groups is i x%‘
| A R X5

. In how many can a pack of 52

The number of ways in which 15 ‘5 E 7\3!
4. | mangoes can be equally divided ——— TV
among 3 students is 5\ h! ‘5\. 15! x%!

,_’1}3 -”- . );2‘! :63U
e || 4

In how many ways can 7
departments be distributed

5. | among three ministers if every 113 3
minister gets at least one but not .
more than 3 departments? ...1__.——-—13) = 36
ey |
, b

Five balls of different colors are

s in be placed in three boxes of n
D
L\ different sizes. In how many Uj = tbs
6. | theycan be arranged if each box i @ _ 1\_\_3 \'h’éb

can have zero or all the 5 balls?

8 (2) 243 (b)120 (c) 150 ; %gd

\ Example: [n how many ways can
9 |etters be posted in 4 letter

7. | boxes?

TCAY 0)42 ()45 (c) °P4

Qb) .
Example: Five balls of different =
F ORI o

Module

WO =P |
_ 260

colors are in be placed in three
boxes of different sizes. Each
box can hold all the five balls. In \L

8. |ho ny different ways car ; & B :
wewplr:cae theI bealls sawtr\:at nc: \ «\? 1\\'-5 ‘36’3 *D]
243-33 = \BOWaipy

box remains empty? N
Sl (2) 100 (b)120 (c) 150 \ $

Module

BUSINESS MATHEMATICS el pe o Bikios
TS i SR T N | ¥ FLE "
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Ch. 6: Permutation & Combination

1
&

Problems on Alternate & Non-Alternate

Arrangement of 2 kinds of things (say Boy &
Girl) In such a Way that question Demand any

One Particular Kind (Say Boys Never come
ﬁowm:._m; to never come together

Arrangement of 2 kinds of things (say Bg
. _v_
& Girl) In such a way that Guestipn
Demand Both the Kinds (No Wo boys g

girls) to never come together

Example
In how many ways g boys and
arranged in g ro
together?

W 50 that no two gi
B, B, B, B, B b
() el U __ B, mw”_. @w m; ,wm mm |

mm %P 5
& 5 mam% mm |

Example J

In how many w: mwf _w“_.. w,w m; ﬁrm

5 boys and
can be arranged ina row sa that they
occur alternatively?

5p




L. _wm.._m,"__mv.m....n_..._nﬁaﬂE:...u.....nwim:..uz.n: TIIIA ‘Aman Khedia Aw@
Problems on Algebraic Equations

\I\ﬂ Combination U‘ L Permutation T

oo
_WQE” Factorial of Greatest Integer _

HCF: Factorial of Smallest Integer

e - v T

Clarification Note

T opsTien, Aamond wlig o)\ oma 9SS 1Yo ot Com O\
w/vrbe) {m&&? » ﬁrﬁ?«f@. LWs=RWS

L\llllwlllllu [ g
b Queslf U TP = 304 then the Value of 'n’ will be:

| (2} 13 15 {c) 18 {d) 31

LI /l...‘l | _.zwl,.l%_uw| ~ .va ™M FO.AW&

1 =9y Q) VRS
\bg 0 = 23 ) .Nwmm(
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v l Ch. 6: Permutation & Combination

ion
problems on Circular Permutat

Means Everything is Counted 2 Times

M; =

M

J And if the Question Demands Different neighbours, it means
N/ ST
M, M, .

we ,._._‘w_.:m:: a:_f_owv:_m or only antic

clockwige

., ——

-8+, The Mumber of
4Tng 15

5,2” 6\=To

S Which 7 mirls form

il s n..u%nnugaoun

gffﬁ T axfo?mgug
@,26
z@ipéx ggg | 3\ X 2

s . \nsody Yo Wi s
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=3\14=)L

hm.:.a of the Numbers Formed from Digits ;

ﬁmes @/b\,&yb Mo\ % m\“‘au . q |

-

-

If the c_m_ﬁ_ are Repeated then n_cam by such no of factorial to remove the arrangement a*
identical objects

\

> Special Case

-

In that case we have to apply trick 4 7 Let's understand :E:
as explained below. | the example below

What if the Given Digits |
Consistof “0" in? ;

mxm_.:_..__m. Find the sum of four-digit numbers made by given digits 1,3,3,07

xzw% W g = (st V)XW
}%?xfur? o imz. 2333)
_ 90" (owiosin

= o&ﬂ?ﬁ. A

= @ HG\__..:
ik

2055y

BUSINESS MATHEMATICS 6.15




’ ‘ { Amankhedia (3
: Ch. 6: Permutation & Combination &
Number of Divisors
E |

tep-1: Take LCM y

A\ (W (Y
Step-2: Write Factors in the form of i(ﬁu\ WQ’Q *»® 50

LLM (e

'.CNModule
f’;a:;?e-‘ The number of different factors the number 75,600 has is | N
| (b) 121 _ \1119 (d) None of these
[l e 7%““’5 | ARG (V) 2\ %6 - 3|2
ZPE@ 0F | oy 2|38 ]
QO (M| W é% \'a
QG Y (o) -

"« Other Useful Concepts =~

BMM\OA\DDD \\Mag\’ﬂﬂ, :

TR "g
[P NS
‘—‘—336\—\%0";]
\y
216-1=2\5




Background of Chapter '

L]

Conceptual Background g ol M

Definition Mind-Map -|| Assuming Advance shortcuts | | Calculator Trick
| Valtie Technique ‘for AP & GP

L
= A
Special |MRelation B/W AM, GM

: A
' Alternate terms in' || Divisibility
Series

infinite terms of GP Test

' -'1 l l
Arithmetic Progression [ Geometric?rogressionj Luo i_M?} ]

= N (oyPUREE
w \/ Qem V C-‘QO\« A
Vo= v/ Fmbm v fow)  Ses?
T _mbm a0 >
%
\f o v W‘)’ .

Anything associated with a
ﬁ&vmmu\)émjm

Is a Sequence.

v gy ——”°eé'’:
::—c:’ F&
Series
Sum of all the terms of sequence is termed as series
| l”fL\r‘rﬁ*‘&..., Sevioy |
o

BUSINESS MATHEMATICS




w;-fhlaﬂiﬁﬁmmm&Smhs'

Arithmetic Progression

(AP)

' | N"Term Form I
N"Term Formula |

|
|
Fa0 9/ ) S ) oo Ry
CalculatarTn:ksforAP C—_f;u 1_:_u;rr|r fi GP & ’
E15 Elr
nth Term ofAPmCaIquaton nt Term oiGDm Crcuhror
S ) —
ST Wl
| = "0
TOX iy ¥ ‘
1 i3 8 I
L S]]

Atz t+d _______I:“JT_ || T
e T
—— T
Shorteut to fing asi o
P\Mﬂﬁ\ \LosK “Topum




-~
e g B
2

(Sequente or Series is ] [ Formula |s Given & Pne Formula is Given &
Given & Fonhula is Asked Sequence or Series is Asked Another Formula is Asked
a8 7 !

C 7 AT
DmTerm formula is 1 ' (SUM'formula isj ! e 010."—! lh
Asked Asked .

/e vk bk e ) %WW Yo M E Conpanaa .
.- ; : oL Tk

?\M""‘ MMBE b ‘"‘NWD\:&&%

{Q‘“‘d“: \J‘B} > &g‘\: \; 743} L—SD“,‘L

\ S vty |14 -,

¥

vkl

h 4

F“Term formula is Given ] - [ SUM formula is Given ﬂabB\P\‘
RlRwN X o locs in, | (We usdh huk WaPoc in ginen \runula)
g \rmmals .- 383 In=W13- b Moy =125, B Senponce. giawedod. @
A sspomes MM \o\lwvg -‘\)\—ﬂ;}”“’
1\7'\”’;\\ \ U“'LJXE)" | 1A= 57\

-1 Y] =17 S)_’B \""_‘1
nw=3-11; ; W23 =7 S3-9N




W | 3 bm,émmm)sbmmp

b=+ac
H

e W i b-a Insertion of 'n’ GM's between ‘a’ & ‘b’ r =
r - Ny =
Insertion of 'n' AM's between a' & b’ d ==

Assuming Value Technique
(S, W ae Nowing g oo o).
' L Assuming Valué Technique Dm.) W“-— WQJ{I he @Qﬁmﬂm

— J&Ww&u&a%mm

Example: Ifp,gandrarein A p.and Yy, zarein G.P. then x4, yri, zid js equal to?

k= \ x= | m‘\x ~IRSARE
= = L X\\
Q-l ¢ VK% KL -

1
L=Y

rE‘xample ifa, b, c are the P q", ' term of G.p. reéspectively the value of g2 b, eP 4 js
4 j b{ -'Cik{ AL LV I e
L RS
\?:'\ : 7 wa —!;1 \
r

Exampie: If'S' be the sum, 'P' the product and 'R t
then 'P'is the of 8" and R,
(a) Arithmetic Mean  \f Geometric Mean

12, |
S)—J7 i S‘n 73:3*3 3"‘3] %)0-\%5
e - L 04865
s AT

he sum of the reciprocals of n terms in aGP

(€) Harmonic Mean ‘ (d) None




( if = 519 theh

Jo Fw

ifS, =m&S, =n

R ' Example

If ratio of S, of

(An+Bn)

2A.Ps= .
(Cn+Dn)

inaG.Pif(pta)"
termism & (p-4)"
term is n then

Then ratio of them
|[A(zm=1)+B]

tﬂ'l

= [c(zm=1)+D]

If.gz =5 &55 — 7 then
S5

Example

Ratio of sum of 2 A.P Is 5
m=
ratio of 10" term

. (m+2)
s—— then




& fr‘\h
%mhww%

[s .f’*’fam—ﬂfl“%) T@m=]:]
g

2
S-k;ﬂ_ Nous- ok the 165 % fownthy

=Value of (p+ q) ¥ term?

Example If p* term of an AP is J/q and its ¢
NI 2 (pg + 1) OF

\Pror
Ea

jthtermis 1/p, ther what will be the value of

(pq 1) (c)pg +1

Lerm js?
(d)pq -1




S

52," 3\ :'-"L
\-2=
Wr=l

\
) : L ‘
7Exa'mple: If}he p'" term of a G.P is x anld q" term sy, t.h'en the ’n.”: term ;g
CHRATT AT : A V] Zakd
@ (=) Dl VACE @ (5

r)m

(c)3
S\ < ()

$=9

Gp=\L .

3 ol ks oy Ao L5+ 53
Example: If S1, Sz, Sz are Sy of 3 A, P, where'a' of all is 1. & d'is 1,2, 3 resp. then L

@1

52
(d) none

is.

T




_— ||i I‘é
|

Vo
2805

e

Example: The Sum of all the natura| s
cenuten 100300, Whichare Gisilety,

Uew Defisoun 9
00t - < 390 \o\r,\ols., o
)

\0,200

: ‘\,800

| =

2
5
Example: The Sum of aj) the natural numbers from

100 & 300, excluding those Which are divisible by,
4is

T ~ Dot
S W®5

\0010\.“ u.gOO \0031 0‘}.“95 3 00

J Y

%0,200 T \o2m0

= 30,009
— ]

Example: The Sum of al| the natural numbers from

100 & 300, Which are divisible by, 4 or 5 s

by 4 S by'i25
100,)\0%...300  100,05...%00 loo}uoyﬂ

sl il b~

[ Example: The Sum of all the natural numbers
between 100 & 300, Which are divisible by 5, i,

Drom
100)105..... 360"\ g5 o ...
) "

&

§,200 | 7806

Example: The Sym of all the

gnatural numbers from
100°& 300, Which are divisible by, 4 5is

2200

) BUSINESS MATHEMATICS .

3y W )’
lo2oo + €200 - 220
16400
L _)

-’:mm&;&::ﬂ‘h"ﬁh -




D et fshan

P or any other Patter

< Ll 4 i i ety J
= 1"_5:'__,_‘ N L da <L ' . — —
~ Example: The sum up to infinity of the series  Example: The sum up to Infinity of the series
(1429 42"+ 294 (22429 ¢ ... A7 =5[T7 + M =5[7"+% .l !

JAis b)3fr (c)4/7  (d) none Jar23/48  (b)25/48 ()% (d)none

Divisibility Test = |/

r?“‘)L“;\—?DJ()th.'\) YAVC ompedt 8
:D‘EGIE 0 '\p"()“ W
Pk N2 ) = 0o, Wmm&

| Example: 247 - 1 is divisible by

2-\= 1= \5

|\ J

USINESS MATHEMATICS




e -_.'-:'-"’h""‘"
=1 o

=
T LR T
o R4 S PN e - ' - =n? . S
[‘i o :;l_“ - yo . 1 +3+5 b +(2n’1) gl
A ;.[[:" = ""!@'Ogdﬂu;p‘lbgf e : _nmr)@nsy Y
{3 | Squares of the first, n natural nos. | 12#22+3'* - ¥ 6
L " L 3 _ {n[n+I)J3
:'_' Cube of the first, n natural nos. 1342943 4.... 00 2

Relation Between AM GM & HM
FAM. & G.M. of 2 nos. is known, the two nos. are: AM. £ /(A.M.)% = (G- M.)?

If AM. & G.M. of 2 nos. is in ratio m:n, then nos. are in ratio (m+ Vm?* — n?):(m-vm? = n?)

For any two distinct positive numbers; A.M>G.M>H.M.&
I K“[ ] |

WL G okl BOOMNS A Tdics |

Neko.: “W&M O Sonpome Vlnich wABR 6P ot assume alk ey e
Vo oo Leg 5555
fa).Q53

Woko' T\ Quaalion. sengs [, e PP mwl




Limits ,- Continuity
wH ' ]
il ¥ l:-a'\'-‘--_' L g l I
S Basics of How to Check Modulus
* Continuity Continuity? Function
: y
Indeterminant Aim in this Steps to solve Methods to Solve Tricks to solve in
Form Chapter Questions indeterminant calculator

v

Factorization Method

—»( L-Hospital Method
»| Rationalization Method
——»|  Standard Methods

Indeterminant Form

i
Shs
=93

e

0

o

o - s
| - Undahingh

-~

)

—

as indeterminant forms (There are total 7 Indetérminant forms)
cd & p o oo
10)00y0 , \

There are some forms whose values cannot be computed because and those forms are termed

—

BUSINESS MATHEMATICS




e TS ey LU T T IS

: of below equafig,
To better understand the concept lets try to draw the graph Quatiop

e LU R -—

------

;

/,
7

As we cap SEL it is Not
Possible t find the valie of
Biven Equation a¢ BXact x =2




LN 112 e

y W“‘mi‘l‘im ) Iixample: Jim, -'-‘:2 ‘ Ehample'zﬁm = +2

_ A 3 _,-&-2-_:--0*'2.

Methods to Solve Indeterminant form
Factorization Method

Under this method, we will Factorize the numerator and denominator and then we will
CUT the COMMON FACTOR and we will find that indeterminant form is removed

~ Example: lim
i 5

208 L)) = LR
32 ey

: : 222 — 7x+ § : Tt Z— 16
xample: Ll_r‘n Egea o 5 . xample: \I_IIQ T e M
oy L X2 (| fokide

n=Y
oy
sy
b= d

" 8C.3

BUSINESS MATHEMATICS




ot on is of the form
od is applicable

only when indeterminat

ominat
Under this Method we will DERIVATE numerator and den
that indeterminate form is removed

x3-5x%+2x 4 2 \

L =4 il e [0 =
Example: lim ;;__ Example )IHl X3+ 2x2- 6x + 3
: X2 =

W % / ...’ —'.B A -S

' WE0LYL - =2 =73 fAw
‘&: L‘ :\" e \ : —_—
, L =Y | 32 46

e e, i e y
BUSINESS MATHEMATICs (a-b) (aXp) = oyt

4 e (o) o) = o .




Standard Function

3. [ Iim="7 \

e
e |17

B - =
wel

 rar-at x -0
5. mTto—e T e o (b

xoa f(X)-3 x—~0- ° 2 i

8C.5

I —— 1



Examples on Standard Function

0

1 }(i-_l:%e‘:‘l \
2% 2%
2 . ett I %
EE% X Ga =\ x 2- - \)(2- 2L
L
4 iimEzil \Bg?—
A s
a. sy T
o __5 il P \@gf'ﬁ = 5\@;5 |

6 lim 2080 +1)
¥=0  x
Y Jin 10801 +2%)
*=0 x
< lop(] =325
\S/ﬁ’g lim Log(1 - 22)
/ K=l e
R At A
9. lim =—=
X2 ¥=q

ETI{_

—\'\‘5 \ ‘935-\-‘%3|

"y i
ﬁ‘ BUSINESS MATHEMATICS




Example llm

'JSR‘!-S!I"#- TX+'S L2

ax?

Ym"‘B

; ROOO ‘\’0705- | 3

\y X \ODA\CO
B - 0%
L\-

=

v \Y v
L N =

370 iy --

? ?\!J.)L 00 P\‘mm NS

ok %= 0.0\ - NP e
Lim =2 2.0\ i .

K

x-g% =5 0.0\ e

Example Example: i
- —/\ i




ontinuity

Comment whether the given f(x) .
continuous or not at x = 27

gl W): ‘;; )2

(e,
/:‘ Bl A | \' }fe) #(L)
s

I o :/J

What Does this Notations Mean?

'“?m*%&\%h&kuuaz
flay = o TS 6. S0 Yhadik i Wedpug 2.0\

fla) =%

Example: A function f is defined as follows:

2xifx < 2 5‘(2“—)
f(x)=lZif'x =7

X2ifx > 2

¥Q:§hﬂ
\

Discuss its continuity at x = 2.

b nes t




= Eo, . 2—1 e
Example: The function f (x) = | x | + x is for every value of x not equal to zero is:

ok =0
PO )v@ \I(o*) J((o

=R
'I.-\:)C e - 0= O

YUSINESS MATHEMATICS : 469




A

ription of Da

Conceptual Background

Collection of

Data of Data

Mode of Presentation

Some Statistical
Terms

Data Meaning

Basic of Statistics
> Introduction
L

Importance of Statistics

il

—

Methods to

Bs==~ -
Llrruiaaorli of Statistics

Collect Data

ol Ted IpaglistipsX|

Primary
Method

Secondary

Method

Textual
Presentation

Tabular
Presentation

Frequency Distribution

Discrete / Continuous

Series

Grapbhical
Presentation

i Line Diagram

-_—

Bar Diagram ‘

=

W /ﬁews aper &
/| Pefiodicals :
/ ra "

*/ublications of Individual

Investigatign >< Trade Asso. Seuc
il
: N
Estimate from K Research
local Sourc papers
]

Lp Pie Chart

Vi i LY

I ata Thybugh
Questjonaries

O\"{al
blications
public |\on

P

L

I}r(estigation
Through

Enumerators

¥

International
Sources

LSeriaI Order

Statistics

4 i " .
‘ Ascending/Descending

Ebles or Chart b

—

Non-Graphical
Presentation

' Groups / Class Interval <
' vt

e

Diagrammatic
Presentation

*‘ Histogram

[ ST |
| Frequency Palygon |

| Frequency Curve

+|70give .
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=
Y

ng

S e g finall st
Some i

Yt dray
inferences - | about
“characteristics.

h‘ife aim or object in \

The number  of persons
from malaria i diferent |
.o'olonios.. of Delhi or number of
“m'i?lﬁvad girls in different states of
India and so on,
.

’

Application of statistics
Economics e |
Economics ang Statistics are closely associated. Time Series Anal
N

umbers, Demang Analysis etc, are some overlapping areas of £
Statistics,

Business Management
Because of the Never-ending complexit

ysis, Indey
Conomics and

environment, most of

guantitatiye techniques

me
Statistica| decision theo

the ecision-ma

thods ang Operatjong

y in the business and industry

King processes rely upon different

d
Which could pe described a5 a combination of Statistica|
research technigues.

Y is another co

analysis of Complicated
Mmerits ag well ag demer

Statistics in

business Strate
its.

Commerce and Indyst
ata on preyigys sales, ray Materia|s Wages ang Salaries, Products of identical
Nature of other factories etc are Collecteq, analysed an €xperts are consulted in
order tg Maximise profits Measyres of Centra| tendency dispersion
correlation ang regression analysis, time Series analysjs, index number;
sampling, statistica quality contrgy are some of the statist ,
in COmmerca and industry.

cal methogs employed

its proper ys
Important limitations

Statistics does not dea|
Statistics deals v

with Individya| Item,
Ith quantitatiyve data,

€ frye only on dverages,

ot revea| the entire story,

e to be misused,

Statistics does p
Statistics i liab|
 Statistics data s

L I S

hould be uniform ang homogeneous.




other wortls, a variable isa mealﬁubie quantiw'flso known as a variable or m

DmnVlﬂabla‘Mhen a variable assumes a finite or a countahlv

:> infinite number of isolated values. E
xamples: Number of mis
book, Number of road accidents in a particular locality etc. o im

__—> gl?:.ltbinuufus Variable: When a variable assumes infinite Uncountably
er of values. Examples: Height, Weight, Sale, Profit etc.

Qualitative Data: Also known as attributes, Example: G
end
Nationality of @ person, Color of a flower etc. P er of a baby,

Note: So far as the statistical analysis of the characteristic is concerned, we need to
convert gualitative information to quantitative information by providing a numeric
description to the given characteristic.

—;

— Types of statistical Data )
There are two types of statistical data:

1. Primary data
2. Secondary data

1. Primary data: The data which are collected for the first time by an
investigator or agency are known as primary data.

2. Secondary data: Secondary data can be defined as, data as being already
collected, are used by a different person or agency. J

73 Methods of Collecting Primary Data ——\
. Methods of collectlng prlmary dataA’——l

Intervie\.\; method‘ Mailed Observatlon | Questionnaure |
=Tl uestionnaire | method filled and sent

| = =1 — by

enumerators

Method | —
pPersonal - I
Interview

Indirect
Interview

T )

Aman Khedia

Statistics




Jie method, investi
2 Id‘rﬂct act Interview: Under this |IIEth0dr.m
2. Ini b

r'_ﬂ‘ . Brt

i hin the Fespon :
ication: if there are some practical problems in reaching dents
Application: are : |
dllr?:ctly, as in case of rail accident.

rmation ¢
3. Telephone Interview: Under this method, relevant info

b the I 1 . . . . e!

hone,

4. Mailed Questionnaire: Mailed questionnaire method com

prises of framing g
sequenced questionnaire covering all the iImportant

5. Observation Method:
observation o using ins
Example: Data on the

Under this method data are collected by direct
trument,

height and Weight of g group of students




Textual Presentation b

: g dat help of a apk
of paragraphs. he help of a paragraph or a number
gxample: The official report of an enquiry commission, Government Reports etc.

gxample: 'In 2009, out of a total of five thousand workers of Roy Enamel Factory,
four thousand and two hundred were members of a Trade Union. The number of
female workers was twenty per cent of the total workers out of which thirty per cent
were members of the Trade Union.

In 2010, the number of workers belonging to the trade union was increased by
twenty per cent as compared to 2009 of which four thousand and two hundred were
male. The number of workers not belonging to trade union was nine hundred and

fifty of which four hundred and fifty were females.’ /

- - \
« simplicity even a layman can present /. Dull
+ Monotonous

and understand the data by this
method.

« The observations with exact e ;
g ; D fi
magnitude can be presented with the » Does otfpcilltate: COMGERSE

help of textual presentation. « For manifold classification this

» This type of presentation can be taken method cannot be recommended.
as the first step towards the other

Statistics

methods of presentation
J \ .
( | Tabular Presentation =~
Tabulation may be defined as logical and systematic arrangement of statistical data
in rows and Columns. S,
Objective
To simplify To clarify the | Economize | To facilitfate To depict trend a
the complex objective of space. comparison. pattern of data
data. investigation.
B T e
To help To facilitate To FIetect errors and To clarify the
etaun i ae for statistical omissions characteristics of
future analysis. data.
studies. R e o o
\ I e A
Aman Khedia

¢

i
L1

.g_l,a




Statistical Description of Data
Chap. 11
Essential parts of a statistical Table
g f a Table
?S Format o .
le No. XXX Unik
e Note]
Title: [Head note or prefatory
Caption -f&)
S Sub-Heads Sub-Heads
> Stub ub-He
H:a:ing Column Head Colung) Head ColuT;)Head
B e S R
lse~ SN ) | l
{ Row 1 1 ey e
\'\w:g &m‘l_—_ﬂ_—_ Bog!r__ = __of__ 1l _J__hzgg_eﬁj\‘
| Rows | T o [\J
BGONNGta: [ o

Source Note® —@

Umber angd Date: No, D¢ 1172-25/2/2006

Table Title

(Row Heading)

Captions

A table has man
(Column Heading)

y columns; sup-
Captions gr hea

dings,

Body It is the most

vital
inforrnation. It s

Part of the table 1
hould

be made as com

t Contajng
Prehensiye as

£ numerical
DDSSib]e_

Unit of The
Measurement [RIE

unit of Measurement should always pe Stateq
if this is uniform throughout

A Note at the bottom of
he Primary SOUrce
ata has been taken

the table should ;
Source Notes

as Well as the secon
Particularly, When t

€ glven t
dary source fro

here is more than One Egirthe

It is always placed at the bottom of the
Foot LIl Contains explanation of some Speci
Rooﬂ::tﬂr:; Understogd by the reader from the tit|
= : unit of Measurement should

this is uniform throuahouyt

table. 1t is 5 Statem .
fic items whic, C<Ntw
e or

always be stat

Statistics




entation

— :.'l' —_— . W ] . .!E-r

| r Individual Series d —¥ 1
. . - Frequency Distribution |
' (Discrete / Continuous Series) | -

¢ ' =)

Non-Graphical Graphical
Presentation Presentation

Serial Order l“ "\ Histogram l

Ascending/Descending L7 _.l Frequency Polvgonj

Fa bles or Chart L_ 4.\ Frequency Curve \

|
‘ Groups / Class Interval |“"— Lr \
Ogive
==

Non-Graphical Methods

Serial Order
When the raw data are arranged in systematic manner it is said to be in serial order

Ascending/Descending
A raw data can be arranged in Ascending or Descending order of Magnitude

Tables Or Chart .
In order to maker the data easily understandable, we tabulate the data in the form of tables or

charts. A Table has three columns.

1.Variable 2.Tally Marks 3.Frequency
rAny character which can vary from [ It is @ method of W The number of times
one individual to another is called a keeping count in blocks an observation occurs
Variable. of Five. in the given data is
For eg. Age, Income, Height etc. called the frequency of
Variables with numbers as possible the observation.
values are called Quantitative \ )i
Variable whereas those with name
of place, quality etc are called
Qualitative Variable.
A .
Groups Or Class Interval
|

Bo-is
0—20
20-30

Aman Khedia

Statistics



. B ¥, a’a
Statistical Description of D

: » ; 3 n
Diagrammatic Presentatio

Histogram

Histogram
« A histogram is used to depict a frequency

distribution.

+ A Histogram is a graph cant'aining a ;eiho‘:
class interval by its V\.fldth alnb i
frequency in each class interval by
height.

* The area of each rectangle is prqportiona.l
to the frequency in the respective class
interval and the total area of the

histogram is proportional to the total
frequency,

* This type of diagram is used exclusively
for showing frequency distributions of

Quantitative data that are continuous in
nature,

Histogram With
Equal Class Interya|

Histogram With

Histogram When
Unequal Class Interval

Mid-Points are Given

P o\ connert wg

LOWNAL SO ALK

v’ Different Scales May be taken on the 2 axes (i.e., x-axis & y-axis)
¥ Kink mark () is used

if class interval is not starting from 0

eight as we
only height of each bar matters

Il as width of each rectangle matters Whereases jn bar diagram

Statistics



‘:HISthHHn of total huusehow mcperr:mura mﬁi o?' Mwnr% ; -

1 _l_‘__ l i
mber f_’anrke_rs_ Expenditure (in ﬂ : Nl-l_rrlﬁérdfwcigkers |
s 300350 T
ek 350-400 22
38 400-450 16
——-—'—_256-390 £ 450-500 8
Draw 3 histogram and a frequency polygon of the above data
Solution
4
50
45+
40} ; Frequency polygon
HE S
E
2 30 5 o
Q ; 1
< 25F !
o ! \\
= 20 / o
I
15 |
19 - (525,0)
5 ; \\’/ —~{8
= J - L
020X 100 150 200 250 300 350 400 450 500 550 600 X
(75,0) Expenditure — J
A

Note
To draw frequency polygon without constructing histogram compute class mark (Mid-Point of

class interval) and then plot class mark and fre

quency in the graph paper.

e
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g the

. ' oothin
' is drawn by smoo
o - _|5 ; hed in such a way »
frequency polygon. It is smoot
.that_fhe sharp turns are avoided

area
The curve is drawn in such a way tha:| "y
» . !
included under the curve is approximately
same as that of the frequency polygon

| d

* To draw the frequency curve, firstly draw i

histogram, then draw a frequency polygon an L
lastly smooth it to get frequency curve.

(= JL T
Types of frequency curve

Bell-Shaped Curve
* Most  of the

commonly  used
distributions Provide bell-shaped curve

U-Shaped Curve

* For a U-shaped curve, the frequency is
minimum near the central part ang the
frequency slowly but steadily reaches

* On a bell-shapeq Curve, the frequency, lts maximum at the two extremities
SRrting from a rather low value *The distribution of Kojkata bound
gradually reaches the MaXimum value, commuters belongs o this type of
SOmewhere near the centra Part and i

CUrve as there are ma
then gradually decreases to reach jts

€ peak hours in
lowest valye at the other extremity,

(st

“=-EFrn

J

<=-e2nMp <nrmcomnw

the morning angd in the €vening,
= “h~%¢'-m E\ M{JAC'
v | Genlig) Voo
Wad, . o | (Min)
- Wﬁ: \r“h&mced £

J-Shaped Curve

* The J-shaped CUrve startg with 3

then gradually
€quency at the

minimum frequency and
reaches jtg maximum fr

=
|

*—-8rno <orAacomaw

Lastly, we may have g combination
Of these frequency Curves, known as
Mixed curye. These are exhibited in
the followi ng figures,

St
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KEEE'_Draw a less than Ogiv

e and M 5
Weekly Wages 20 ore than Ogive from the following distribution
Weel g 40 50 T
No of Workers 41 92 - 0 100
|~ —— 194 201
Solution
S
Weekly Wages F Cumulative frequency
Less than More than
-)0 41
0 1\ 20\
1.0-40 AN S0l \&o
— 135
%0 —60 By | \gg \09
| 60-1%0 o SRR %g
80100 @ ]| 0\ =
20\
¥4
200
180 ,_ . . . .
180 Ogives is used to find Median,
quartiles, deciles and percentiles
140
120 Draw a Straight line from point
100 - of intersection of two Ogives on
80 X-axis
60 That point on X-axis is Required
40 Megg:
20 % a mI Tl
DLI -l 1 L = 1 —»
A 20 40M 60 80 100 X
X Weakly Wages —»
e




tion of Data

T

r

Bar Diagr am

Line Diagram

. ' are simple mathematical grapp drawy
' st of all diagram. Line diagram . Phe
i:llesgi:.l[:l::apér by plotting one variable on x-axis and another on y-axis,

This diagram felicitate comparison & no technical Skill is required to draw
When we observe the values of a variable at different period of time, the Serieg

so formed is known as time series. We take time on X-axis and Value of Variable
on Y-axis. The Time series graph is also known as Histogram

I Natural ScaleH Absolute Changes are Shown l
Time Series Graph
Can be Constructed
n be Constru : Ratio ScaleMelative Changes are ShownT |

/
[ Example: Draw a line diagram from the following distribution
Food | Cloth

Solution:

25
20
15

10

food Cloth Rent Fuel

[ — Series 1

‘... — 4
‘Statistics




T
gxample: Draw a bar chart on
pm@rement- of rice in India

Year | 1998

1999

4500

Rice

5700

-

Ricea (in tons)

N

6,000
7,000+
6,000
5,000+
4,000t
3,000t
20001
1,000 1

0

1998 1999 20

00 2001 2002 2003 x
Years —»

[

Example: The production of wheat and rice of 3 region are given below:

2

PRODUCTION IN METRIC TONNES

Years 2012 2013 2014 2015
Wheat 12 15 18 19
Rice 25 30 32 36
Multiple Line Chart Multiple Bar Diagram
0 P

.




Refersto Pi_t-'torfal'repre's'ént”aﬁon_-qft- =
18 " uses bars to compare differant Cateon.. X
. e Al data ' l | ‘.
Distribution of Non-discrete Variable - mmm |
N Ay (Continuous Variable) \ i
Quantitative Datg Categorial Datg .
e

Bars Touches each other’s Bars Don’t touch each other’s

Bars ban't be reordered

Bars Can be reordereqd

Width of 8ars can or cannot be same

Width of Bars js Same

Pie Diagram

* A pie diagram is 5 circular graph which re
COmponents. The area of the circ

Présent the total valye With its
le represents the different parts,

* In pie diagram the dats are expr;

EXpressed ag Percentage of total
diagram

essed as Percenta

ge. Each Component is
value, The pie dia

gram is alsg known as angular
* The Surface ares of circle is 27 radians or 360 degrees

" Tequenc tor
Angle of the circle - [7eque 20f sector x 36009
Tatal Frequency

E;gmgfg:lzo students of 4 coll
details of these options are ag u

nder, Repre
N
Area of No of
work Students

Photography 5 & X360=\Im _ AR

. "‘“--———-___‘—‘—-—-—-—-—- \320 R Kitchen
cl S0 y 360 qg
m_cd:ITing 30 l2o X -ﬂq‘
==L
Kitchen 48 _l__, \L\L‘.
.Gardenln'g 12
——
I

Doll Making i




, Continuous Series When the continuous variables are arranged in the form of a series, it
i called contlnuous series or exclusive series,

4, Array An array is an arrangement of data in order of magnitude either in descending or
ascending order.

5. pescending order When data is arranged from the highest value to the lowest value, the
array so formed is in descending order.

5. Ascending Order When the data is arranged from the lowest value to the highest value,
the array so formed is in ascending order.

Example: If the given data is 17, 7, 11, 5, 13, 9 then
Array in Ascending order: 5, 7, 9, 11, 13517

Array in Descending order: 17, 13.11,9;, 7,5

7. Range It is difference between the largest and the smallest number in the given data. The

range of the data given on illustration 2is 17 -5=12.

8. Class /Class Limit If the observations of a series are divided into groups and the groups
are bounded by limits, then each group is called a class. The end values of a class are
called the class limits. In other words, the two end limits of each class are called class
limits. The smaller value of the two limits is called the lower limit and the higher value of
the same is called the upper limit of the class. These two class limits are sometimes called

the stated class limits.

5'.if.i.s.tiss Aman Khedia

.




Statistical Description of Data

(L) and the upper limi_t'(U) °f:the

er limit
_ | between the low
9. Class interval The difference s: 1= U~ L. In other words, the range of Class j;

class is known as Class interval (I). Thu

called its class interval.
Example: The given data is { e Stum
{ Marks obtained Tally Marks
6
d==10 ), ' i
11-20 | :
21-30 ™ :
31-40 Il sl
16
-

|

Total I
In the above data the classes are: 1 — 10, 11 -21, 21 — 30, 31 —40.
ple, there is a gap of 1 mark

10. Actual Class Limit or Class Boundaries In the Above exam
jacent classes. This gap may be filled up by extending

between the limits of any two ad
the two limits of each class by ha

Thus
Lower class boundary = Lower class limit - }1- of the gap

If of the value of the gap.

Upper class boundary = Upper class limit + El of the gap
The class boundary of the class 11 to 20 js
Lower class boundary = 17 - ;1 et n s 10.5

Upper class boundary = 20 + 2i 0f1=20+0.5 = 20.5

True lower-class limit = lower class limit - é- of the gap

True upper-class limit = upper class limit + -j— of the gap
Note 1. In the case of exclusive series True class limits are the Same as class limits

Example
T e
Class Boundaries

Class Interval

Statistics



Os===155

-"‘ l" J‘f Jl’l N ‘....- . 5 ol A
ude itr‘he tliffel*ehte betmen tru ar-el r#TNLJ g o
PP l‘“c as§ oundary and t e
ﬁﬁﬁﬁﬁm of the class. 4
gsabove exam pie the class magpitude of the class 20.5-3051s (3[5 5 20 ﬁd) 10

*&Wm&\e&m&ﬂ sl
Soe, Soraly
W“&.Q&MMWW

Ayt

Bt e
MMMdﬁmdmwaW

P

Re\oJien blu Rongs % ClowTowl | DR
g o o s Tl Y. G L2
o o (ol Vo6 o Tk DR
S EREINI o - T e
(vaed.
wmmj@m Rer Rumaliy USSR

Aman Khedia







Baca‘cground of’Chuer‘

Conceptual Background N

of Statistics Me _ .
c asures of inter-Relatian
Central

r/_- B/W Measures Theory
| _|| g Definition

Mean Median & Mode
»| pifferent Measures of CT
Criteria for an IDEAL | AM GM & HM

Measures

—v, Types of Series
" Mode
Inclusive & Exclusive Serjes

Common Property

Basics of Statistics

Definition
Statistics is many concerned, with Decision making, but it is not possible to form decision

by looking at huge amount of data, and here comes the need of E] Q\E \JO} \ 4|IQ

S0 that by looking at that single value we can form an Informed decision

How

|
We need a Single value, which can represent the characteristics of entire population, so

. 2 Tedirs 1 e
that we can take Informed decision. This Single value in statistics is known as Averag
. rmed decisit

AW
™

B

Average

12A.1

o

e R T
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48
S

57
66

S. It should be unduly affected by extreme values

6. 1t shoulq be easy to interpret

Individual Series

Eom

Types of Data




=&

%= 2
N

Soadtl

Y

T

B |ndividual Data

3{: Lhm'\

Y= Sk

N

e MMﬁ L\

T
Inceted

Y’-Kil(luemé)“ obs -\-(g .

T

N

o

)=

Impoﬂﬁn_t Highlights

1. The algebraic sum of deviation from mean is ZERO

2. If all the Observations are Same “Say-a” then AM = a

3. COMMON PROPERTY

STATISTICS .

ey

A RO S

EEFS IS SR S B




2. Discrete Series
Compute the mean weight of a gr

following data:

oup of BBA students of St. Xavier's College frop the

ar
]

Weight in kgs S 50 62
No. of students 3 4 5
x fi LX)
ol %5 |
SO \'\' 200 ;
|
62 i S 210 I|I
g 1 | |
5 g <y (% |
1o DR Re Y |
i 8 74 I
B [ e———— |
e I AZSJ___ l 'll
i
~ Sl LB
it S e
Y= sl - B o
N 3%




_S-xqs bie

5—3‘8&5

g 30%

4. Combined Mean - Calculations

|
s The mean salary for a group of 40 female workers is Rs 5200 per month and that for a
] In
A group of 60 male workers is Rs 6800 per month. What is the combined salary?
i - ~
S
. .

12A.5




The-r;é n of 10 Observations was found to be 28. Later, it was dISCOVered tha tﬁﬁ@
tabservatlon 14 was misread as 24 find the correct mean?

Partition Value

m Decile Percentile
It Divides the S 5

It Divides the It-Divides the It Divides the

series into series into series into series into
| ey Whya | || flo Equl |
Parts Parts Parts Parts

S

\
I I | \
'Poin't _tp Remember While Applying Forr:_nma“-\,k_

In case of Individual Series

1. 1*' of all arrange the data in Ascending order.

!

2. Now apply the formula, but you will get the position, So the Observation
corresponding to that position will be Your Required Partition Value

In case of Discrete Series

1. Step-1 & 2 are same but, we will also CalCulate CUMMULATIVE FREQUENCY TABLE

and check the outcome of formula in CUMMULATIVE FREQUENCY TABLE, the

Observation Corresponding to such C.F is Your Answer




B oI
e b ol

- e
Formul a

Median ; !

Quartile : i
: Decile Percentile

"~ In case of Continuous Series AWE
1‘ If th i | sweltisi i ] ! %t
e series is not exclusive then Make it \
N KN KN KN ONOA
2. Compute [r,———,—-—,——* and MR \hﬁ'
24" 105100 :
i
. e g |
12A.7




{ Important Highlights .

y.
“Medion- bes“?so
i Zﬁ\m\-h\u M \»)(w‘\u M

Examples

MEDIAN
Individual Series

6. Find the Median for the following (E%%RVATIONS 72 2 15 17 207
S\ 230885,720 . e
ST e (1)) - gy 75 Medin

o |

= __— /
7. Find the Median forthe foIIOng OBSERUATrONB 9 11 8 15 7:

N:37320M5 ““*-——————-ﬂ___.j

S ﬂ&:@ DUs: 33;;\\ Olos

340w ¥ 05T 0b>- 3 0b) ‘
8y 05 \a-8)
310.5 = $.05 Modign,

STATISTICS n 528 ”
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N
2
W, -

= YAST \S4-10 X206

______-__‘—_———

376-3R9

S I ——

350-359 9 | 390-409

410-429

82

|
¥ Ho-vo
o |
130-440
-_—_-_—__"_'—“—-—-—-__
DO -1
--_-_-__-_'_'"—‘—'—-—-—.

H70~4 80

= 3R g™y
2.

- AT

y

gL

= 4R.;

\(N %M)%
o S

M= L8 - CRe xa

.Q_

152 '5

= WSt 250520\ X 20

= W5.36




L\"b

Mo
Obs. ¥ 0:617-6 0 o PR

1516° ‘;‘380\12%%1—801 ox62(%0 0
- . S EAVAR ALY
oy 3\‘%*\0\3 8.1%;;% |
' ;L _afF\Ohs. 0 BMObk 025138 oms)
A % %0t 025 {noA0)
B oo 21953Q:

i g

i._f‘ff}?ﬁuté Quartile deviation & its co-efficient also? (This Topic Will be Covered in Measure
@"_s’persion)
M- ' : : - - - 3 — .]
Quasiide. Desidlisr (sn)wzm& o\ &b |
C ' i
UGy . AFI-62T Ga=Gu 4 100_ SIS y 1on
e Ty Q3 ¥\ \$6hS

STATISTICS




Ch. 12A: Measures of Central Tendency




=
= \,‘\{ <K\ j\-\

£ = frequency of Modal Class
f, = frequency preceding to modal Class ‘ﬁ ')_—Em'f\"{l

f, = frequency succeeding to Modal Class

i= Class Interval of Modal Class

Individual Series

12. Computation Mode for following data 2,4,5,5,6,7,5,8,8,9 ?

Med- S B




l!l "L )
' —, Ch. 12A; Measures of Central Tendency

14, Computation of Mode
Compute mode for the following distribution —

Class intervals 0-10 10-20 20-30 30-40
Frequency 4 7 9 %4 -N




Discrete Dan

. i oy

TN AN,

Ly
&mmiwﬁ—afbﬁwﬁe&’ie— s Y Sasisaz el Pentobg:

Calculator Trick to Compute any Pow

smm meg Kz“\w\wm\mﬂ }m:}:& |

~\ Ao ¥\ K=
2 3

\1 Timed

e e e T el L




15.Computatian of geometric mean
. (a) Find the GM of 3, 6 and 12.

6N (3x6112)"3
ARY

G

16.Discrete series

(b) Find the GM for the following distribution:

T 8201 ) )— cham
T e
fi legai plgh 622{;[2 i ﬂ
A )vw \

2 [93-050\0 066" e 7525
4 ‘% ogw\%_c_nﬁéé‘z‘: l‘g’[[ ;]

= A By (05267
25 \hﬁs 0%31 27 s W - |p 15267
)

WALy |'

A

U\

:
L2 g *03&"4 |

\O
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I SN ey

Important Highlights

/""—‘-—_

1. Ifany observation is “0” then HM is NOT DEFINED

5. Ifallthe observations are same say- a then HM is also a
3, Itisthe BEST METHOD, when we need to Compute Average of TWO RATIO'S SM: m (\‘-;;l}
0] '- ag. (

4. The H.M Between two number a and b is

oxb

5. COMMON PROPERTY

Examples

17.Computation of Harmonic Mean
Find the HM for 4, 6 and 10.
4_’3_,/-'/ -~ S.go

HM: '_‘_\l/... = ju;\'lé*)\?)
Y

A




|
i
(. !
» 1l
b=
- ,-.I.‘;_.I, i
-
" _:.]I
(s a]
i

_ &7 i i ‘{rr

age Speed for the following Data-

Distance (kms)

19.Compute the Aver




= %6

e )

In Symmetrical Data (all the
observations are Same) AM, G\
& HM are equal

i.e., AM = GM = HM

Re!atiansip

= 3(52%0) - 2(55.40)

en AV

M & HM

Betwe

For the set of distinct positive observation following
result holds good.

— — sl
Note: If question silent whether dat
Inequality

i.e., AM>GM > HM
il y

a is symmetrical or Asymmetrical then always use below

l.e., AMzGM 2z HM




|61 Jm

e it Y

22.The AM and GM for two observations are 5 and 4 respectively. Find the two

observations. i

m-ﬁg&g\;;‘ff‘_ﬁ) W&M%&WW
G\N=\——7m‘=w——-—~@ & Qualien




- '-_'.‘__-.Cde"tatio” of mode, median of related series
- *?@ ffy=2+ 1.50x and mode of x is 15, what is the mode of v?
‘ 5@_!”: 25X — 10, the mean of x is 20, what is the mean of :?
Q. If median of x =25 and 2x + 3y — 5 = 0 then what is the mr.edian of y?

T ST PAN I T
I Y Medg-) 5 o FMEDTAN ;
‘I-i‘ |Irﬁ7mgg: 0 2y *\BOBE Y= 5_%).35
i 9 \sle 1
|- = = =
| = Z‘\'S \j % >
P) y=25%-\0 w‘jﬁil}o Yug BT :\’c m;n{gm
- o x Dhwe px (7
=S
_-\0% 150
= XA\0
i Lf__rf_f_;_________ﬂ__.______i
e s A2 B




Ror o
ackgound of Chaper

c
Onceptua) Backgroun

Measures of
Dispersion

Inter-Relation
B/W Measures

Comparative
Theory

' '_ : pefination

Criteria for
|DEAL Measure

Absolute Measure

Relative Measure

Y
Rage ici
Coefficient of Range
1= s o)
Mean Deviation Coefficient of Mean Deviation
Quartile Deviation | Coefficient of Quartile Deviation \00
Bl
= o=
Standard Deviation Coefficient of Variance x
| L ) U
\ G- L ‘J

- Definition

x

It is the Scatternness of Data, the extend to which all the individual observations are deviated

from the appropriate MOCT: {Mean, Patriation Value & Mode}

—

Criteria for an IDEAL Measures

* Properly Defined

* Easyto Compute

* Based on all the Observation

% Least affected by Sampling fluctuation

12B.1

i S -




ﬁ]ute;ileasure ~ Relative Measyre

| Absolute measures are dependent on the
units of the variable

Relat‘w‘e measures of drs‘per’sidﬁ_é@ 3
free

Relative measures are useq on|
purpose of comparison between “‘JO':nf
more series with varying size or ”Umhe}cg

items or varying central valyes or Vaying
units of calculations

bef}

Range

Note: It is not possible to compute r

Note:

VRV

Definition

Important Highlights

ange in case of Open Class Interval

In Case of Continuoys Series: Make Serjes Exclusive 1"
0
LCT-LCY 40

peLyWeL

Relative measures of dispersion are
difficult to compute and comprehend

Coefficient of Range

STATISTICS




the range and F T, e -
s 8 '5\£.slt_s C_Qpﬁfcsentfqrth-e.f_o"owmg_ distribution of weights?
65-69 - 70-74

60-64




—’ Ch. 12B: Measures of Dispersion

Mean Deviation

~ Definition
Mean Deviation is AM of all the Observation, Deviated from an Appropriate measy;r, of ¢
|{LT "y

Tendency.

N

,

S W= s\ - B
I\

A== LN
\

W |
-
: _ Important nghllghts :

1. Sum of all the observation from there mean is “g” f

Ty
2. M.D of 1¢ n natural no LSL

;_‘_‘__
== A )
Individual Series

Example: \What is the Mean Deviation about Mean for the numbers: 5 § LU. -lD l?_ )
o S A I R A L

G - X=9

5 Y | ;
g L Mo
q 0 N |
\o * a'
\0 \ | = |0, i \.66 |
\2 3 | % ||'
|| WB\ My - h‘;ﬂ_;\ tioo |
. _—_—_J—_ i . & -‘.,4,[-5-‘:5‘90?_‘ 84 JIH







.‘.' —I Ch. 12B: Measures of Dispersion

Quartile Deviation

Definition
Itis half of dlfference between Uﬁper Quartile ‘QS) i O R {Q 1) Based on 30%of

Series, Also Known as Semi-Inter Quartlle Range

1. It is Best MOD for Open Class Interyval

2. Itis Bas sed on Middle 30% of Obs Servation

MQ&
3. Q1a0;are equndlstance from Medi mm Q'\ Q3 h&&b

pe—

=

Indw:dual Senes
e

Viation and also jts m(fﬁcunt

W 35, ‘%1,‘&8 5, ssjsm 05,15,8) .
a- XU W s Q;_Q‘
ST () ) 3" om= 615 -\6%

R e — el




3x + 6y = 20, what is the Quartile deviation

Yo = \b ARD

:_'_5__7\6
L )
= 3




e ==

Stand

Definition

\tis square root Average of Square of Deviation from there Mean [ |

-

Important Highlights

iC} ,
1. 5.D of 1 “n” natural no = -
e

2. For any 2 numbers S.D is always Half of Range

e.g. There are 2 numbers a, b then

ol
( * Combined Standard Deviation
- 1
2 A
My = | Wns, byt nody
'\'L[\'Wz_

. STATISTICS s g g



~ Individual Series

B
|-
| numbers: 5, 8,9,2,6. -

—

T

I; fmp!_e Find the standard deviation ang the coeffici

S
=1 =6

M- 3:;5_ =

ent of variation for the following

20 - 3%
S

= [ (T ._j 30
\
= ¥ 100
Q! =
= 40.83

S

128.9

1A%




Continuous Series
>

Example: Find an appropriate measure of dispersion from the following data.

| Daily wages (Rs)
No. of workers

_ 3°‘*° .

poa-ak W‘ W

TS
XN 6 ey
\S (S

) e

PAS
35
NS
55

—_—

% Correct Standard Deviation
. f

G == \\

/ Example: A students obtained the mean and standard deviati
40 and 5.1

respectively. It was later discovered that he ha
observation 50 instead of 40. Cal

W= \OO
Ao =0
g =5.\

Yo DO

i Si_?i‘: -
= |

|00

=>4\ X\ -\

1ation of 100 observations as

d wrongly copied down an
culate the correct mean and standard deviation

= X2 = 16260
)(l = — ]
= \6260\— )220 \600
= \6\'1o\

4 iz_}j__ R

\00

S{gr—




property Based Question
| Example: if AM and coefficient of variation of x are 10 :and 40 fespectively, whatis the

| \ariance of (15-2¢)7

12B.11




PR

o o , :
Measure of Dispersion Remains Unaffected due to change of OFIgIN but is affecteq duety

change of Scale

Always Convert in

y =at bx Standard Equation 1°
) '

TRawoe = P P o=l e - It
CRu yl‘\b v \b\ M 7303\5\ ng _ \

Clarification Note |

A [xmmum@mm ey

' \,\w- x,&g'u. |
Shoon. - Xue, mm}@m\:’mﬁ\ saporac X ¥ gk |i
Ty e poopeksy VOrARMLL

 —

Relationship Between MD, QD & SD

{ QD: nO: D= 0NL:15 }

DPase ok b (e0D Gl
®) The Sm &, 265T6n 1> Woriman, vohon. tahom o Medion
E:'(x\-\\"\&f- M\uﬂ\;\ e
() T sm s O i, i hox300n YR
[ (-3 Mot
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