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' .-\) To Find log,,m

sTEPS
¢ Type m (i.e. number)

¢ Press Vbutton 19 times
¢ Then Type - I’
¢ Then Type x 227695 = Buttons
¢ We get the Required value of log,, m

(B) To find Antilog Value i.e, AL(m)

STEPS
¢ Type m (i.e. number)
¢ Then Type + 227695+1= Buttons
¢ Then Continue Pressing Buttons in Sequence 19 times
¢ We get the Required value of Antilog.

(C) To Find n* root i.e. /A
¢ Type A (i.e. number)

¢ Press vbutton 12 times
¢ Then Type ‘- I’
¢ Then+n (i.e.n=2,3,4,..)
¢ Then Type ‘+1’ = Buttons.
" # Then Continue Pressing [X =] Buttons in Sequence 12 times

¢ We get the Required value of n root i.e. JA

. rShort-Cut Tricks Makes an Examinee to Attempt
: Maximum Number of Questions in Limited 'I‘lme

| ...,.Kallash Tlla,lg“g ‘




RATIO

The comparison of two or more things of same kind is
called RATIO. If x and y are two values of same kind

(in same units), then the ratio of x to y is written as
x:yand read as x is to y.

X

y

¢ Numerator “x” is called 1st term or Antecedent
and

¢ Denominator “y” is called 2nd term or Conse-
 quent.

In

¢ Antecedent and Consequent must be of same
units

¢ Ratio has no unit.



1. Normally a ratio is expressed in simplest form.
As. 10:16=5:8. i

© 2. The order of the terms in a ratio must be main-
tained. As. 3 : 4 is not same as 4 : 3. |

3. Ratio exists only with quantities having same
unit (kind).

4. (i) If x >y, then the ratio x : y 1s called of
greater inequality.

(if) Ifx<y,thentheratiox:yiscalled of lesser
inequality.

(iii) If x =Yy, then the ratio a : b is called ratio
of Equal Equality.

S. (i) Duplicate ratio ofa:b is ;52 .5?2
(if) Triplicate ratio ofa:bis 4353
(iii) Sub-Duplicate ratio of a : b is
Va:\b= a% :by2
(iv) Sub-Triplicate ratio ofa:bis /3 :3/p =
a% : b}é



6. Inverse ratioof x 1y isy : X.

g

(/) Commensurable :Ifthe terms of the ratio

are integers, the ratio is called commensu-
rable. As. 3.: 2

(i) Incommensurable : If the terms of the

ratio are not integers, the ratio is called
Incommensurable.

As. /3 - /2 cannot be expressed in terms
of integers. So, it is Incommensurable.




Rules of Alligation 1 g
It is used in mixing of two varieties of same kind, ;.

is
derived from the weighted mean method.
Rule |

If two varieties of rices with rate I x per kg anq
<y perkgare mixed to make a third variety of rice with
rate X z per kg. The ratio in which these two varieties
are mixed is

g e

Pk ar xod Ly
3 P e i + o o, e PR

1* variety 2" variety |
X y
N\ Gy
o
|y—¢] : |x— 2]
Remember

(1) If x represents cost then y and z must be cost. “

(if) If x represents selling price then y and z must be
selling price. '




iii) If x represents profit t
( or loss. ¥ hen y and z must be profi

(iv) If X represent milk of 1* mixture then y and z
must represent milk of 2™ mixture and mixed

mixture.



. INDICES
If a number x is multiplied 5 times written as.

i L I8 O ST
Here “x” is called BASE and 5 is called Power or
INDEX or exponent. :

Some Related Formulae
1. a™ =2 XAXAX ccevrrrnree.. tOM times.

2. a° =1 wherea #0; oo

I 1
3. a- - s
a
s
4. a™ = o
5. () amxa"=a"""
(if) a™ xa" x @* X «eeueee L AP

6. () ==a""
a

ClO

(fi) n = a n—m

7. (1) (am)' =a™
(f[) am" #a™

8. (i) Ifam=b™ - Thena=b
(J‘i) ]fa'" =a" Then m=n

n
9. () Yo" = m
I
(i) Ja = a3
(iii) 3a = =a§
10. (i) Ifa"=k = a=k'm
(H) Ifa"=k" = a= kwvm

(iii) Ifa"™=k = a=km
(iv) Ifa'"™=k" = a = km

2




1. () ( ]m_-E;

(ll) (ab...)"=am bm......... ;

i) ab=a. Jb

aY (b)"

s (5] ()

14. If a>=Db* Then
Either () a=Db
or () If a=2
_ Then b=4
or (i) If a=4

| ~ Then a=)

18, Ifa>1andx<y

. Thena&* <& -

.
. 3 Uy
TR Thnr, P e e LY 2 Y e & . ! . z k = ief iy =
i L ko W L ad ity - 7 . T BT = - AT = T s
{53 I bk oot e s E A B r A i S e s e o b g e RN, v 5 " : X frekl
¥ e R T o i D B s T gt Lt Y ey g e :ll...‘-"!‘




o Cyclic order Tricks

» r ] X ¥ ras MK A 59 ;

S - M 4 v '- i ~ - L

¢
' H
- . L 1 s i

4

)
b ; s

TYPEI (a-b)+(b-c)+(c-a)=0

TYPEII a(b-c)+b(c-a)+c(a-b)=0
TYPE III (a2 - b%) + (b2 - c?) + (c2-a%) =0
TYPE IV (a’- b3)+(b3 c3)+(c3 a%)=0"

TYPEV (b-c)(b+c-a)+(c- a)(c+a b)+(a- b)
(@a+b-¢)=0 |
TYPEVI

(a b)(b c) (b- )(c a) (c a)(a b)




. llhgi_Typé of Cydic Ordér Tricks

aP

c'=a

Then product of powers must be equal to power of a
in last term.

Example 8:1fa*=b; bi=c; c'=a; The value of “pqr”

is given by
(@ 0 (b) 1
(c) -1 (d) None

| Ans. (b) 1s correct



. e — — 2!1:_]
1/.{11/ ,/ ..... Jo m times =a[ 2 ]




!) Natural Logarlthm' :
~ The Logarithm of a number to base “e” ls called
- Natural Logarithm, -~ . =
ke Log x ' |

where x = a number
e=2.7183

(/) Common Logarithm:

Logarithm of a number to the base 10 is called
common Logarithm.

1€ Log X

where  x =A number _
Note: If base is not given then in arithmetical or
commercial work; base is always taken as 10.

Remember Some Formulae

1. Ifa*=c« Log,c =b; Where a # 1.
2. g = |

3. log,a=1

4. log, 1=0

1
5. logba=m = log, a.log, b=1

6. (i) log,a=1log, xlog, a = log, alog, x
(i) log, a=log, d.logy x.log, y....log, k

Ilogb a =log, x. log , y.log o Rais log-k a



log." a ; . | d
log.b SR
log, x BT e J
log, x N 3

7. () logb a=

_ .(,',') logb a=

8. Iflog, a =x

Then (1) log '

(inlo Lo
(II'). gf,a—-x

il
(iii) log%; =+X

9. (i) log (mn)=log m+ log n
(é0) log (mnr....) = log m+ log nt log 1

m
10. log .["n‘]= log m-log n

| n n "
11. (0 log Q]bj” ) = E]Oga .
(i log o) =n log m. . .

(iii) log,, m= "5108., m

12 () Iflog m=log, m>=a=b.
(ﬂ)lflog m*log n=m=n.




S equation’is called Quadrattc Equatlon or Second

a0 +b\:+¢ 0 wherea ¢0 a b ¢, are constants forrn |

-~ degree equation. -

% ‘L1fb=0Then aX? -+ = OlscalledPUREQuadraﬂc'
-Equauon

11. If b = 0 Then the equation. :am2 +bx+¢= 0 wherc
a 20 is called an AFFECTED Quadratlc Equation.

Roots

The value of the variable “x” which satisfies the given

equation is called its Solution or roots of the
_Quadratic Equation,

Discriminant
For Quad. Eqn. ax?+bx +¢ =0,
Discriminant D = b? - 4a ¢.

Example
For Eqn. 3x2+7x +2 =0,
a=3;b=7,¢c=2

Discriminant D = b? - 43¢

77-4.3.2=49-24
=125¢ '

IIL Roots of Quad. Eqn. ax* + bx + ¢ = 0 are x =
~b+Vb? —d4ac  —b+/D

2a T 12
[Remember this formula, No need to prove it.)

IV.If o and § are roots of a Quadratic
Equation ax? + bx + ¢ = 0

b
Then o + f= ==
S 1
Co-efficient of x
. Sum of -
ket Co-efficient of x*
af==< |
a

Constant terms

Product of roots =
- - (Co-efficient of x 2.

Y, : '
et 1: alnd B are foots of a Quadrat;c Eqn. Then the



x*-(a +B)x+ap =0
= x? - (sum of roots) x + Product of roots = 0.

V1. Nature of Roots

Nature of roots of a Quad. Eqn. depends upon
Discriminant D = b’ - 4ac.

(A) If D >0, Roots Real & Unequal

(i) D a perfect square then roots are Rational & -
unequal

e By
ds. 35~ 73
(if) D not a perfect Square.

Then roots are irrational & unequal and
Conjugate

As. 2+\/_~/_

B)If D=0, Then Roots are Real & equal Each

b

root= ———
2a

(C) IfD <0, Then Roots are imaginary.

VIL. If one root of a quadratic Eqn. is'irrational then
its other root is its irrational conjugate.



Cubic Equations

1. Meaning of Cubic Equation
The équation having form.

| ax*+bx2+cx+d=0, a0,

Where a, b, ¢, d are real numbers, 1s called a cubic
equation.




64 PART A : BUSINE

2. Relationship Between Roots and Coefficients

If a,f,7 are the roots of the cubic equation ax’ + bx3
+¢cx+d=0,a 0, then

(i) .49!+46’-i-y=:‘;1

(if) of+By+yor=—

(i) oPr = :f-

3. The Cubic equation having roots a, B, y is
X —(a+ B+y)x* +(of+ Py + yo0) X — afy =0



 gome Important Formulae. -
7 Prt ,
A 1= Ton [when r in %]

100
i) 1=prt.  [whenrin decimal form] '
- i) r=1x100

-'-.-. -..n )y
; ) e o i " Sl
:
:

pt
(v) t =1x100
Pr
(v) P =1x 100
g

(vi) A=P+1
(i) I =A-P
rt
11 = 1+ ——
(viii) A = P( +100]
Where '

A = Accumulated amount

[Final value of investment]
P = Principal. [ Initial value of aninvestment ]




[ RULE - The simple interest S on P“nmpa] P = u%
| t,years changes to S, in time t years at same rate o
{ sunple interest per annum. i

d -SZ)XIOO |

Then P -

Change in S.I. > 100

" Changein Time  P.

Example 6 : If the simple interest on ¥ 20 000
increases by < 4,000 with the increase of time by 4 Yrs
Find the rate per cent per annum. :

(a) 0.15% (b) 0.5%
(c) 5% (d) None
Solution : Option (c) is correct.

Fricke oo Increase S.1I. 2 100

Increasein Time P

4,000x100
4x20,000

I
N



" L) !‘E.. .-
BAL % PACLARE e
e e et
T -.:-_"é.\_‘*b\“.. A
AT '.t._"-\-._ oo gyt O
S “- ;@:\:?:k\%!-ﬁ '\1‘;3‘5'.-_ ey i

)
34
5
-
-
<
e
-
. 7
3}
)
-

Eq+ﬂ5%
P, +P, |
Sum of S.I.for1 Yr..

, — 9 .
Sum of Principals |

Example : Mr. X lends T 2,000 at 4% per annum S.L |

to Mr. Y and X 3,000 at 14% per annum S.1. to Mr. Z
Find the rate of interest on the whole sum. :

(a) 8% | (b) 10%
() 12% (d) None
Solution:- Option (b) is correct

- 2
Triekys oo p 000x4% +3000%14%

r=

Y

1e.r=

2000+ 3000

3 % 5 e el 3 R S v T CL|
' J . , 1fm - pa ket bt b e L3
o L Aot s FLE s b g R g iah
e i S Nl TLahE

ik e

ar’gl

g3 M e
By,

R e e R e v T e s



e _(P,-Pz.)r.,:t' |
il T (l) ‘S:‘--_SZ;-“-' OO

(i) §,-5,% PRt L)

100

Example : If the difference between simple interest
on? 4,0Q0 and on 6,500 for 5 Yrs. Be Z 800 at same
rate of simple interest per annum. Then the rate of
interest is - "

(@) -5.3% (b) 6.2%
(c) 6.4% ' (d) None
Solution:- Option (¢) is correct.
Tricks:-

_(P-P)rt
100

il (6500-4000).rx5
G 2 100

S,- S,

~ 800x100
_ - 2500x5
Tricks II : Extra Simple interest per yezir = 800/5
_ [=% 160
- Extra interest due to extra principal = 6500 - 4000
~ p=%2500

80,1 = (160 x 100/2500) = 6.4 %

. Example : Ifthe simple interest on T 300 increases by
ol X 75, when the rate of interest % increases by 5% per
" annum, Find the time. 2t

: or | r - 6.4%

TR I R A e e T N AR T e



L

1S

(it
year

\

le interest on a certain sum of
ipal and the number of

imp

:- If the si
1s ¢ k’ times of the princ

. . N e -Q. sy
\ R AR N
TR RNy N
\\\‘ N \‘. \: -\.,:\.'\.: -\:. . \: \-n " :
money 18

.



' FINANCE SIMPLE INTEREST 89

years is equal to the rate per cent per annum,

1. 100
the rate % Z'JIOOXE = 1/-,(—%

Example:- The simple interest on a certain sum of
; .

money isE times of principal, the rate of interest

when rate of interest and time are equal is
(a) 2% (b) 3%

(c) 4% (d) None
Solution:- (a) is correct

1
Tricks ;r=\/100><2—5 =2%.

G S S g2 AR BN AR R SN SRR e g
e S R e 4

RULE:- If the simple interest on a certain sum of
money P is I When rate of interest = Time, then

’100>< |
(i) the rate of interest r= P %

100x 1

i St R

+ o .
> " X i . o ~ . - . N o ¥
o, S 0 e 5 -
T -:\-\%\\w AR R
- s R, A R b e it
X SES R S N f‘--‘“- SN R - adot S

(if) time = Yrs.
Example: Ifthe simple interest ona certainsum< 625

isT 81, the rate of interest when rate of interest and the
{ time are equal is | i




RULE:- A certain sum of money becomes m times in
“t years at a certain rate r% p.a. S.I. Then

-1)100
@ = B 2q
t
-1)100
(1) 1= L 1_) Yrs

Example : A certain sum of money trebles itselfin 10
years at a certainrate of S.1. p.a. then the rate of interest

1S




' RULE:- A certain sum of money amo;,
%pa S.landto¥A, atr%pa. S|, 0%

in the samg 1

interval. Then the sum of money invested jn; tall "ne
_[A2 oA, r2]
A
b v el |
or = e ,
A2 P r2

Example : Mr. A'invested T x in an organisation, jt
amountsto¥ 150 at5%p.a. S.I. andt0T 100 at3%pa
S.I. Then the value of x is

(@) 70 (b) T 40

(c) 25 (d) None
Solution:- Option (c) is correct.
Tricks :- Go by choices

150-70 _80 5 %
100-70 30 3

150-40 _110 5
100-40 60 3

150-25 125 5

" 100-25 75 3
Option (c) is correct,

Or < pg100X5-150x3 ...,

0.B L8,

For option (a)

For option (b)

For option (c)




t, years and amounts to A, il_l time t, year at
of S.I. p.a. Then the rate of interest

(Al-Az)xIOO
Ay -At

Example : A certain sum of money amounts to ¥ 7
in 2 years and to ¥ 873 in 3.5 years at same rate of S|
p.a. The rate of interest is

(a) 12% (b) 13%
(c) 14% (d) None
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QULE - A certain sum of money was put at 1 fort |

R 8 certain rate of S.1. p.a. (1) If it had been put |

G atx%

L yﬂm”iglherrate it would have fetched T ‘K’ more; the "
S am OEMONOY, e e e
| Kx100
=2 S
S IXX

(i) If it had been put at x% lower rate it would have
fetched T 'K’ less : the sum of money = -© = 0

K x100
XX

=X

Example : A certain sum of money was put at S.I. for
2.5 years at a certain rate of S.I. p.a. Had it been put at
4% higher rate, it would have fetched T 500 more.

Find the sum of money.
(a) T4000 (b) T 5000
(c) T 6000 (d) None
Solution:- (b) is correct
Let sum of money = P.
& rate of interest =r.

Pr+4)x25 prx2.5

100 1007 20
P25
or (r+4-r) = 500
. Px25x4
1000 500
P = Z5000

500x100

Tricks :- Sum of Money = exa

=% 5,000.




RULE-X A is invested in two different organizations,
some amount of it at r % in 1* organisation and rest

amount at r,% in 2™ orgamsatlon for one year. Total
interest obtamed from both is T K.




| Then’, 4

| 100k -1, A
1% Part 757, - -
5 B,
A, -100K
and 2™ Part = %
: rl. I'2__

Example : Mrs. Sudha lent X 4,000 insucha way that

some amount to Mr. A at 3% p.a. S.I. and rest amount
to B at 5% p.a. S.I., the annual interest from both 1S

Z 144. Find the amount lent to Mr. A

(a) 2,800 (b) 1,200
(c) 2,500 (d) None
Solution:- (a) is correct
Tricks I:- | |
P 100x144 -j5x4,000
3-5
=3 2,800
o e 3%x4,000-100x%144
-~ 3-5
=% 1,200

Tricks 11;-



RULE - Atacertainrate of simple interest < Pamounts
toT Aint, years. If the rate of interest is

(i) decreased by r%, then after t, years the new
| P AR By |
Interest=| ¢ 100 | 2

b=




o i

(it) Increased by r %, then after t, years the new

' A-P;IP
interest AR [T

e i i 4~ TF OON in % vears at a




RULE - A certain sum of money “P” is lent out in “n”
parts in such a way that the simple interest on 1+ part

“atr % fort, years; the S.1. on 2 partatr,’ fort, years;
the S.1. on 3" part at r,% for t; years and so on, are

equal; the ratio in which the sum of money was divided |
Into n parts are




RULE:" (') A certain sum Ofm.oney by ecomes x '.;-a;;
of 1, % rate of S.I. p.a. and x, times at r % rage f"s‘ﬁs
_ 4 Then _ 1 .:

E;=x2—l
ﬁ xl—l
(
= I — xz—: Xl'l
e i b

(i7) A certain sum of money becomes X, timesint, years
and X, time in t, years at same rate of S_I. pa.







| RULE'- If s1mple mterest recewed ﬁ‘om two dlﬂ'erent ..

panks on T P for t years differ by XDy Then the
o dlfference between thelr rates

DxlOO
I' -T ) —T%

Example ‘The difference between the S L. recelved

from two banks S.B.I. and PNB on ¥ 750 for2: years 'S.

k¢ 90. Find the difference between their rates.

(@) 5% (b) 6%
(c) 7% (d) None
. Solution :- (b) is correct
; 90x100
Tricks I:-r, -1, = —7_50><_2=6%
= pt(r,-r.)
Tricks Il:- S.I., — S.I, =—L_2
9 2 100 :
AL g LR =)
or 90=750x2-L 2
- - 100
e 90x100 |
A L e T e

_;__:.;.{'-X‘horrows ‘x’ P ﬁ-o
! 5 Bfﬁ?\l’s and?P- at tha emd nm, f.m...e__ PSS

After next 25 yrs. __;

| Interest on ? (7,00

— 4,000= 4,000 x
- Amount due at-'fi
= 5,050 +400 5

Which is equal to

-. Option (a) i ls-c_{

RULE:- Sorne ax
and the remainin,

interest obtamed |

pa. Slis-

1001-P




RULE:- If the simple interest on a certain sum of
-money “P” is I when rate of interest and time are equal
then the rate per cent or time E

~ ‘/IOOXI
VP

Example : If S.I. on a certain sum of money T 100is

X 9 and the number of years and rate % are equal. Find
_the rate per cent. ;

(a) 3% (b) 4%
(c) 5% i ~_(d) None
Solution :- Option (a) is correct

: Grsr i} BrEaa s Ths i
R R L A ST

100x9
100

Tricksr'=J =3%



47 - iscalled Compound Interest. =~ 4 & N : o i Eobs ...a. _
7/ .- Conversion Period : The _aun.oq at the end of which the interest is computed is calle o m.m
Haabatie st ! Al 1L A - 2 M
- e ~Description Conversion | No. of Conversion periods in Rate of interest of a conversi i
period ayear='m ; r
= : m
Nuao\m compounded yearly \ 1 year \ m = | \ i=10/100
10% compounded 6 months m=2 i=10/200
half-yearly \
Nmﬁ%ﬂho::a& \ . 3 months \ - m=4 il \ i=10/400
0 5 ¥ 7 . _
hw% QMMSEE%Q , I wuo:B _ m=1]2 1=10/1200




RN, | I

% % | r ) l
: Formula:Compound Amount sA=H (H 100m

= P(1 + j)n

r
Where i 100m &. n m

Compound Interest = P[(l +i)" — 1]




m) If rate of interest compounded 2 vearly

'-_n'
Lil8

v) If rate of interest compounded monthly the

1200

i

and so on.



' EFFECTIVE RATE OF INTEREST

“The equivalent annual rate of interest compoundqd. :
annually if interest s compounded more than once ifl
a year is called EFFECTIVE RATE of INTEREST. It

is denoted by E or r_.
Formula

r = E=||14—— | -1[x100=(+i)" -1
_ 100m

where r = Nominal rate of interest, m = No. of conver-
sion periods in a year.




g (To find Present Value)

o A=PA+i)"
lorP= &
(1+1)"

or P=A(1+i)™



(Varylng rate of interest) s
RULE- If rate of interest for 1st year, 2nd year'-an'dj
3rd year are 1,%; 1,% ; 1,70 respectively then the

Where P = Principal



N W W AW N W P P

RULE If the rate of interest for Ist t years next t2 w
and next t, years are r, % compounded m_ times ip 5.
year r,% compounded m, times in a year and r%
compounded m, times in a year respectively. The
amount of principal Pis = A =

.J ,I r— : myl, - : = m-.._l'z | _ r_ ’"3‘._]
P 1+ Nl =2 | P
iy IOOm, - 100m, 100m,




LE - A certain sum of money becomes m times in f]
yearsand n times in t, years at same rate of compound
interest per annums. Then the equation 1s

/1, /1,

mo=n =S m=n.



() 250%

Solution: (b) is correct
Trick I

r=[27""*” — 1] X100= [(33)"(3 ~1]x100=200%

i
|
R




T rwrTsrrTEErE T e —————— e e

L’ RUI.E If the compound Interest on a certain sum of
money be “C” then simple Interest given

Compound Interest rxt

SI=
Compound Intcrest 100
on< 1 '
C rt
. SI=— X

. 3 - t 1 100
1 g A T i1
I ( +100) -

. '"j' T .... '_.....L._._.._._._‘. — — .-...-..-.4..—.:_ — T —



RULE - If the simple interest (S.I) on a certain sum of
money at a certain rate of interest r% p.a. for t years be
S then compound interest (C.I) at same rate and time

_ Simple Interest -(1 ;__)‘_1
" SLofRel 100

- S31000 (.. T Y
s, o]

Example: If the S.I. on a certain sum of money for 3
years at 5% p.a. is T 1260. Then its compound interest
(Cl)is |

(a) X 1324.05 (b) T 1330

(c) Y1425 (d) None

Solution: (a) is correct AL
 Tricks

T '1260><1'00 L8N | j k. ' i .
x5 [("'aa)] ~TI3405.

A YIRS oy : ! T vl Lo
G ST N t.ll 2 ﬂ.r 'n-la e : Ay e Ml e " SRS O LSt R SRR R NEr s U



......
OB
o 4 1A
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? [fthe dlfference etween Cl and

RULE:sufl? fmoney is D for time t years at x% ‘ﬁ
certall um of Money ®)="" 'ate@

D

c1-shont! (1+7:3) gl
; ¢

b

Differencex100*

(i) For 2 years P = g

4 Dx100

r2

(C.I-S§. Iyx100’
(iif) For 3 years Principal= P r2(300+7)

Example : If the difference between C.I and S.1 o;l J
certain sum of money at 5% p.a. for 2 years is< |
Find the sum of money.

(a) T 600 (b) X500
“(c) 7400 (d) None
Solution: (a) is correct
Trick -1

| JF’=-'?,—.).:(100)2_l_50
r 5

iaiesi B e

x (100)* =¥ 600

B
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If the snnple mterest and compound
a certain sum of money be ¥ S and ¥ C

1

'l“'eres el The difference between simple interest

p ectively
ound interest at the rate of r % p.a. fortime

s = Sum of Money x[(c-s) for< 1] -

“t”

yeaIS 1

. -. =
r ¥
(i) ForZYCMSCI . 100) _
r’(300+r)
(100)’

Example : Find the difference between the C.land S.I.
for the sum of T 625 at 8% p.a. for 2 years

@ TL5 (b) X 4.5
(c) T4 (d) None
Solution. (c) is correct

(i) For 2 years C.I—S.I =P

: 8 2
Trick CI-SI=625| — | = '
=625( 105 ) =24

Example : Find the difference bet\#een the S.I. and
1.on% 8000 for 3 years at 5% p.a.

(@) X 65 (b) T 62
(‘3) 361 ' (d) None
SO‘UtiOH (c) is correct |

I'C,;_.S_, pr(300+r) 8000><5’x(300+‘5)

(100), - ¢ ¢ (100)
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RULE - A certain sum of money amounts to A int
years at a certain rate of compound interestand A, in |
(t+1) years at same rate of compound interest. Then |

; ”= (A, — A )x100
Al

rate of interest " r




RULE - A certain sum of money amounts to A, in “t”
year and A, in (t + 1) years at same rate of compound

, A
interest then the sum of money = 4 A,

Example : A certain sum of money amounts to
22750 in 2 years and T 3125 in 3 years at same rate of
compound interest, the sum of money is

(a) 2129.60 - (b) T2210.37

(c) I2531.62 (d) Data inadequate.
Solution:- (a) is correct. |
“Tricks- |

2
P= 2750(—215—0) =2129.60
125

PR R W, G .



- RULE - On a certain sum of money simple interest
and compound interest are S and C respectively at r%

C...200+r
for 2 years then — =

S r

1.e. Ratio of compound interest and simple mterest
C:5S=200+r:200
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RULE A certain sum of money “P” amounts to “Q”
- in time t, years at certain rate of compound mterest
then the amount after t2 years * -

P

'Example: Mohan deposited Z 4800 in a bank after 4
years it becomes X 6000 at a certain rate of compound
interest what will be his amount in the bank aﬁer 12
years. | 11 _

(@) T9375 | (b) 9000
(c) T9525 ~ (d) None
Solution:- (a) is correct

= 6000
Trlck-I Amount = 4800( 43 00) =< 9375.

Trick-II T 4800 becomes < 6000 i.e.1.25 tirhes in 4.
yIS. '

" 6000 becomes 1.25 times i.e. ¥ 7500 in next 4 yrs
arld < 7500 becomes 1.25 times i.e. ¥.9375 in
(4+4+4 ]2) yrs



SRR A interest
RULE - Ifa person borrows Pat r% oﬂ:mwﬂ_ﬂ_ﬁm ot
and pays A at the end of each year, then dt £

nth year the amount is to be paid.

n

=P _+1P -
o 100 . -
7 n—l 7 n-2 ~ -
*l —
L B DR e > R +| 1+
: __+5o 100 100 |
nﬁoom _+l\| g 100A _+|m|

r 100 ) r Y 4 100

Example: Mr. X borrows ¥ 3000 at 10% compound
rate of interest. At the end of each year he pays back
< 1000. How much he should pay at the end of the 3rd
year to clear his entire dues ?




IESS MATHEMATICS,

(3) 1583 107 (b) T 1683
(c) T 1153 (d) None

Solution: (b) is correct
The required amount

y 3 3 ’ 3-1 ’ 1
et T A TR i
() A7) (7).

10Y (o 10Y I
=3000(1+-—-—) —-1000 (1+—-——) + —9-
100 00) T 100
=13000(1.1)* —=1000[(1.1)* + (1.1)]
[Use Calculator and solve it] =% 1"683




RULE - divided BIMONE N Barts Th by o g

cach part for Periods by 5 L €2 at the po e
compound InterestS T35, v, % e Tl S
‘become equal then ratlg.of each part of the 'Suf: ‘;We}y
I i g 00ED | "4
(SO AT 1 ,_,'
1+-i— (l+—f‘~’~—) ( .__’3__)
100/ -\ 100 100
................. Sl m -',i
)
(30

. Mr. X lent T 6100 to Mr. A and Mr. B &
f compound interest 0f 20% p.a. so that As
share at the end of 3 years may equal to B’s share at

the end of 5 years. € F
(a) 73500 ; T 2600 (b) ¥3600; 4 2500 o

(c)T3400;3 2700 (d) None
Solution:- (b) is correct
Ratio of A’s & B’s Share

| ST 161

3 '(. Bt
(1+—29,] 1+__2_0_
100/ \ 100

(@JB.(}_O_W"P 5) _36:25
120 '_120)"3“ TP

kS TOD ST A600
e 08 et A
2550

R N LR
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SNC s el 2 T e of paymeIiR B
3 D?ﬁ“‘.“o“‘;‘f\aﬁ"ﬁsﬂ intervals of imes 18 called an
in size, made

. amgltys s of LIC; deposited into a |

~Monthly R"."“m‘:rf:gﬂnk; equal monlhly payments

- : l
nugmnrgcg‘;‘g govemnment servantas pension and loan
a ; :
igr?;ta{mems.to houses of automobiles etc..

i .'Stmle terms related withvannuilies s

.. The size of each payment-of an
. 2: payment:- The SIZ€ 0 :

::;:;?g’l ?s 'cn%led the periodic payment of the annuz‘ly.
* Annual Rent:- The sum ofall payments of an annuity
made in one year is called its annual rent. T
- Payment period/Interval :- The duration between
{wo successive payments of an annuity is called the

payment period (or payment interval) of the annuity

Term:- The total duration from the beginning time of |

the first payment period to the end of }he last payment
period is called the term of the annuity. o

Amount of an Annuity:- The total value of all the
payments at the maturity time ofanannuity iscalled the
amount (or future value) of the annuity.

Present Value of an Annuity:- Sum of the present
values of all the payments of an annuity is called the
present value or capital value of the annuity.

TYPES OF ANNUITIES

Ordinary Annuity: 1f the payments of an annuity are
made at the end of payment interval is called An
Ordinary annuity or Regular annuity.

f‘imm Due: Ifthe payments of an annuity are made
~ at the beginning of payment interval is called An
Annuity Due or Annuity Immediate. “0 % fay

Perpetuity: A perpetuity is an '
' : annui '
- continue forever. i PaY_memS

| gat;’;em ':vh:’at is to foil_ow, it is understood that the
2 Petne interval coincides with the interest period
. IUess Slatement to the contrary is made

. ‘ORDINARY ANNUITY OR ANNUITY REGULAR

* Definition:- pa
A 'Gon:- Payments of an i
.g.ud qf payment interval, o

ty are made at the

132 . &

nts, generally equal |

Where S = Amount of an Annuity -

S
A = Value of cach’instalment
r
m
n

rate of interest.

No. of conversion periods in a yegr - .«
m.t = No. of instalments made in um \
Mt |

b

, 3

i = — = Rate of interest of one conversi : i
100m i o i Pmo;-;;-.,i
Calculator Trick ' __ \

Step1 Find (1 +i) by calculator i.e. Type r+ 100m
+ 1 Then push xbutton then push = button (n - “3
times. e
Step 1I Then - 1 32 ’
Step IIT = r x 100m I R !
!

Step IV Thenx A push = button (We get the requlred

value of Amount) g }!
Example 1. Find the future value of an annuity of .
Z 500 is made annually for 7 years at interest rate of -

14% compounded annually. [Given  that (1.14)_1 = 4

265023] hinogie _ :i?{"
(a) T 5365.25 . (b) T526525 < e
(c) T 5465.25 (d) none i

Solution :- Option (a) is correct

Calculator Trick

e

kit

] n ¥ *-u i
S= A[-(—lj—?—_-:-l-ilx‘lOOmF? 5365.25 . .

14
100

= button 6 times.

Step 1 Fmd(—-—+ l} As Type 14 + 100+ 1% PUSh

1
'j
|
5
}
i
|

2T

oW

]
!
|

By 3 1.
e By

R g




(To find Present Value for Ordinary Annuity)
’ 1—=(1+i)"

l

e -

-

PV = Present value =4




(To find Amount)

. r;+l 2 ] . 4
(1+1) .' l >><100_m—-1] ol

FV =Amount$ = AH

¥

e detar Trick (work as ordinary annuity)



I tTo Find Present Value of Annuity Due or Annuig
| immediate)

PV:P:AHI—_(If:‘)—(n-)}H]
l




~ (To Find Instalment _Va]ue iIf Amount is given)




N N T S, L L,

(To find Instalment Value if Present Value is given)

(1487050
3

+1

et

Pv-4
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SINKING FUND
A sinking fund is a type of fund that is created and set
purposely for repaying debt. The owner of the account



sets aside a certain amount regularly and uses itonly for
aspecific purpose. Interest is compounded at the end or

beginning of every period.

We use formula, FV =A

k=1

I

|

= —

=




| AMORTIZATION OF LOANS
A loan is said to be Amoftlze‘d"if.- 0
If it ¢ ; ,
by a sequence of equal PaYmem' 7 ‘;:‘;é: d'ﬂ.cha;&-
periods of time. Each payment can be ¢ Cver "‘l'u'jf'
' consisting of two parts: Considereq hl

(/) Interest on the outstanding loan, and

(it) Repayment of part of the loan. Thus, 5 | _
» d logy ;

amortized when part of each periodic paymem!‘
i

~ used to pay interest and the remainin :
to reduce the principal. B Part IS uyy

Formula

P=PV=A[1_(1‘+O—HJ
I

Example 1. A loan of 30,000 at the interest ratc f
6% compounded annually is to be amortized by equal
d of each year for 5 years, find the

payments at the en
annual payment
(a) T7121.89 (b) T7200
(d) None

(c) T6921.89

Solution :- (a) is correct
Here A = ?; PV =% 30,000

r=%yearly;t=5years.—.—>n=5xl=

1-(1+i)‘"J

5.

PV=P=A[ ,
SR

30,000= A R TITIE

' 006 1
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- Capital Expandlture

(Investment Declslon) -

E Example 1. Machine A costs T 10 000 and has useful'

life of 8 years: Machine B costs ¥ 8,000 and has
useful life of 6 years. Suppose machine A generates an
annual labour savings of T 2,000 while machine

B generates an annual labour saving of ¥ 1800.

Assuming the time value of money is 10% per annum,
find which machine is preferable?

(a) Machine A (b) Machine B

(c) Both are equivalent (d) None of these
Solution :- (a) is correct |
For Machine A

PV of a sequence of annual savings of ¥ 2000 for

-8
8 years @ 10% p.a.=2 1-(1.10)
0.10

[Use Calculator Trick]
=3 10669.85=% 10670

Net saving =3 10,670 - 10000 =X 670
For Machine B

PV of a sequence of annual savings of ¥ 1800 for 6
years @ 10% p.a.

-6
=1800[1—(1.10) ]
0.10

[Use calculator Trick]
=X 7839.46

Net saving = Z 7839.46 - T 8000 = - T 160.53

Thus, machine B costs T 160.53 more.
- Decision:- Machine A is preferable.

e

FThrs T P



Bond Valuation

0,000. \
o next | w.oa% are long-term debt securities issued by compa-
| Mesorgovernment entities to raise debt finance, Inves.
\ tors who invest in bonds receive periodic interest
payments, called coupon payments, and at maturity,
they receive the face value of the bond along with the
| lastcoupon payment. Each payment received from the
 bonds, be it coupon payment or payment at maturity, is

termed as cash flow for investors. _

7 rhe redemption price of the bond at am.azq/ = Flol o g
¥ |V Present yaiis £
resumed prick« #95

hi nz_.n_éma price of a co.:a is therefore 3{.»___..5 the
i sent value of the annuity formed by all its future |-
m“.mEcsn_m plus the present value of its redemption |

rice.
“.E.:E_.. for computing the purchase Price

derive the formula for the purchase price of a bond
Mm following notations will be used: : .

F = the face value

C = the redemption price

i = the yield rate per period

n = the number of periods before redemption.
R = the periodic dividend payment
V=Purchase price=present value of the bond.

1=(1+i)™

1

V=C(l+d=+

Note:- [f a bond is redeemed at par then
C =F then

1-A+i)™

1

V=F(1+i)™"+R

o
et s
i

FLve) SRy

ARy
i e

=T 907.135.
Note:- Use calculat

Example 2. AT 10
at 8.5% will be redex
Find the purchase j
wishes a yield rate

(@) T907.135
(c) T945.67
Solution :- (b) is ¢

<um<u5&

1—(1.08)"°
0.08
=% 1033.55.
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. The sequence of payments continuing forever (i.¢.; the
‘payments continue for infinite number of periods) i
coiled Perpetuity (or perpetually annuity). Here

beginning date is known but its terminal date i.e. end

date is not known ; So, we cannot find amount of a

perpetuity, but its present value can be determined.

There are three types of perpetual annuities.
Type L. Present Value of Immediate perpetuity

Present value ( P ) of immediate (or ordinary) annuity
consisting n payments of T (R) each, paid at the end of
each period at the rate i per period is given by

= - P=}:,‘/=E

1 .
Type I1. Present Value of Perpetuity Due

Here, each payment of TR is payable at the be-ginniné
of each period, the first payment is due now. '
. The present value of perpetuity due
PV=P=R+£
I
Where R = Value of one instalment;
i = rate of interest per period.

Example 1.Ifmoney is worth 6 % per annum, find the
present value of a perpetuity of I 3300 payable annu-
ally. -

~ Solution : It is an immediate perpetuity.

6
Here, R =3300,i=—"" =0.06

100
. The present value of the perpetuity is given by
BP0 o ssidti:
SWES TN S

Exammnla D Af RO aiivartad anarterlv find. the
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COMPOUND ANNUAL GROWTH RATE
(CAGR) | |

The compound annual growth rate (CAGR) is the rate
of return that would be required for an investment to
grow from its beginning balance to its ending balance
assuming the profits were reinvested at the end of each
year of the investment’s lifespan.

To calculate the compound annual growth rate, divide
the value of an investment at the end of the period by
its value at the beginning of that period, raise the result
to an exponent of one divided by the number of years,
and subtract one from the subsequent result.

; 1

V(tﬂ ) 1o ] ‘

V(t,) |

CAGR (t, tn):(



S A B and C. If both the 1€ ihe following 6
oy _Wm lection are considered, e e
order of selectiv it

_,,

! ible: _
tcomes are %mm_ .CA - CB
o,_,sa ey are AB ; AC ; B BA; CA

ons is called a
_ i ‘ble selections 15 €
Each of these 6 different ucmﬁﬂ_m%m_.m called the permu-

_.n..:::nao:. i _umﬁ_n:_w“rwu two at a time, and the

: objects : 3 ted b
:Eo_w_wne“.mwﬂn wm“E:Snozm possible is deno y
_._Es_

5 » [n general, if there
3P, read “3 permute 2.7 iy
x: mw:wﬂﬂnan available from which to MMMMW. Mnﬁ
Eo_.aﬁmno:m (P)areto be formed usingro ) e
wwm time. the number of different permutations poss
is ﬁ_onoﬂmn_ by the symbol "P, & formulated as

n!
- (n—r)!

3
3 ”]"W_"”W.N.H“@
P2 EL )

For Combinations, r objects are selected from a set of
n objects to produce subsets without ordering. Con-
trasting the previous permutation example with

the corresponding combination, the AB and BA sub-
sets are no _ozmn.n distinct selections; by m:BEmz:m

different possible sub-

ber of such subsets is
denoted by "C,,read “n choose r.”

B o n!
4 rl.(n—r)!

n

P,

& is formulated as




PERMUTATION OF N DIFFERENT THINGS

Theorem 1: The number of permutations of n different
things taken r at a time, denoted by

| : n!
“tp” and is given by P (n,r) or Pr = 000,

where r< n



158 , PART A : BUSINESS

Note - Proof not required
Corollary:




51mllafly perms. of 3rd prize = 5.

L"Therefore, Total No. of ways to dlstnbute 3 pl‘]Zeg

qmong 5 students =5.5.5 = 125,

(i) Total No. of permutations of “n” different things
takmg r at a time (When repetitions

n!

(n—r)!

‘not allowed) = F, =




Formula
(i) Total number of arrangements of “n” different
things taking all at a time =n!.

(i7) Total No. of arrangements of “n” different things
taking all atatime so that “p” particular things are
always together=(n-p+ 1)!. P!.

Example 1 : How many words can be made by using
all letters of the word “FAILURE” so that vowels are
always coming together is

(@) 576 (b) 575

(c) 570 (d) None
Solution : (a) is correct
Tricks

No. of words = (7 - 4 + 1)!. 4! = 4!, 41 = 24x 24
=576.
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“quppose 5 males A,B,C,D,E are S
Elfgoﬁs x C X D_# E__?f-, There willmﬁ?ﬂ-:; fl;:u
these five. Four in between and two at ejthe, Endl
i three females P, Q, R are to be arranged gq ¢, oW
| Bl'e never tng(-.:lher. We Ehﬂll use G AP method I?E}‘
_arrange them in between these 6 GAPS, Hence e,
-answer will be ¢P, .5!. rdss e the
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STRING Rule

Example 1 : In how many ways 6 persons can be
arranged inarow so that 2 partlcular persons can never
sit together. -

(a) 720 ~ (b) 480
(c) 360 (d) None.
Solution : (b) is correct.

Without any conditions, No. of arrangements of 6
persons = 6! =720. But if two particular persons are to
be together always then we tie these two particular
parsons with a string. Thus we have 6 - 2 + 1 (1 unit
corresponding to these two particular persons to-
gether) =4 + 1 = 5 units, which can be arranged in 5!
=120 ways. Those two particular persons themselves
can be arranged in 2! ways.

. Total no. of ways to arrange 6 persons in which

2 particular persons are always together = 5!, 2!
=120 x 2 =240

Total no. of ways in which 2 particular persons

:ever together = Total - Together 720 - 240 =
80

Note:- If can also easﬂy be solved by GAP



Wﬁ%&m‘n\\\\\\\\““\ﬁwﬁn“ S R EELLELE TR T

Some units are alike

Total no. of permutations of “n” things taking all at a
time when “P” of them are alike of one kind.




“Q” are alike of another kind and rest “n-(P+Q)” things

n!
are different = PO

Example 1: How many different words can be made
from the letters of the word CALCULUS?

(a) 5040 | (b) 7050
(c) 2040 (d) None
Solution : (q) is correct
Total no. of letters = 8

Alike letters are “C” 2 times ; “U” 2 times “L” 2
times.

-, Total no. of words =

8! _8.7.6.5.4.3.2
200! 212.1.2.1

=8.7.6.5.3 =5040.
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_ Circular Fermutationy ™
T SﬁPP‘l"?t we have four A

i) LB B LTy ey
A i At .
iy g s

3 ..f._ 2

N O
s . ot St -."‘_\-,u" l_,_::.‘t
+ B, C, D 16 be seated in

- gircle. Let us look at ‘one sych circuldr arrangemeo
;showr BlOngRIdE, - 10 a0 Liibudy A i
AL

Now, ifA, B, C, Dareshifted by one positionin any o

particular direction, say, in the clock-wise sense, W
get the following arrangement.

B A _ D
D C B

We can see that all the above four arrangements ai

~ identical, since the relative position of A, B, C, D is th

same. But in case the four persons were to be seated
arow, then above four arrangements would have bee

ABCD ' : BCDA CDAB DABC

- Thus, it is clear that corresponding to four differer

linear arrangement there will be only one circuls
arrangement. Hence, the total number of circular a;
rangement in the above case

41
=—=3=(4-1)!
" (4-1)

In general, the number of circular permutation of
different things, is = (n - 1)!

When clockwise and anticloc wise arrangement ar
not different, the number of circular permutation of'|

: - /
different things = (’-I ) fX

2
Example 1 : In how many ways can S men and
Women be seated at a round table if : '

(a) there is no restriction.

-~ (b) all the five women sit together

(c) no two ‘women sit together,
(d) .DOt'mnm D B e D R i, e RN




I\ this case, five women sitting together is pro-
hibited. Hence, the required number of ways =
number of seating ways without restriction - num-
‘ber of seating ways in which the five women sit

together = 9! - (51 §1 N J?m“’i
. M 7 a,ru;”'* ‘_
X X 'T\(_"C[ﬂ'(_r A (‘?, f)r
M M z_)'""'"
X X ;
X

mple 2 : In how many ways can we place apples /-

circle? _

) 720 (b) 360

) 240 (d) None

lution : () is correct.

tal no. of ways to place apples in a circle

1 720
_06!= —
5 ——=360.
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\Some units always included or excluded]
Formula,

A. (i) Total no. of combinations of “n” different thin gs
n!

o¥ o R p
taking “r" atatime = L, =

Where 0<r<n

(i) Total No. of permutations of “n” different things
taken “r” at a time =" Pr-._—"Cr_r!
B. (i) Total No. of combinations of “n” different things
taken “r” at a time so that “P” particular things are
always included ="*C_ |
(i7) Total No. of permutations of “n” different things
taken “r” at a time in which “P” particular things are
always included ="""C__ . r!

C. (i) Total No. of combinations of “n” different things
taken “r” at a time in which “p” particular things are

never included ::""‘“'Cr 3




RS M A

(Formql,a')h i

1. (i) Total no. of ways of selecting zero or more things |
from “n” identical things =n * TSIl A e Thod PR |
(if) Total no. of ways of selecting one or more things

from “n” identical things = n.

2. (i) Total no. of ways of selecting zero or more things
from “m” identicaluthings and “n” identical things =
(m+1)(n+l) , R N T T T %
(ii) Total no. of ways of selecting atleast one thing from
«m” identical things and “n” identical things
=m+1)(n+1)-1 - yetten Broidt gl S
(iii) Total no. of ways of selectingatleast one from each
groups of “m” identical things and “n” identical things
= m.n. . stnale B A
Example 1 : In how many ways can zero or more
letters be selected from the letters AAAAA.

(@) 4. (b) 5

(c) 6 (d) None
Solution : (c) is correct

_Total no. of ways of selecting letters =35 + 1=6 ways.

Example 2 : From 5 apples, 4 oranges and 3 mangoes
how many selections of fruits can be made ? '

(a) 120 (k) 119
(c) 118 (d) None
Solution : () is correct 2

Here, we assume all 5 apples alike, all 4 oranges
- alike and all 3 mangoes alike. .« - = =

. Total no. of ways of selecting one or more fruits

= (lslgl)x(4+|)x(3+1)~1,_=6><5.><4—-1=

Example 3 : Find the number of divisors of 21600

- (a) 72. (b) 76
odg) I ~ (d)'None
_Spl,_uﬂqn.: (a) Is correct




;;Divlslon Into Groups)

;-.. ( The mlmber of ¥ ways in Whlch m & th; i -c i

be dwlded into tW9 groups contammg m an d n
(m +n)l
thmgS respectwely i

| lfm n; the groups are equal and In this cage
: (u) numbef of different ways of sub- dwnsme

10
s e 2ml ey C1i 3 e i
— — for any one way it is pOSSIble to
mlm!2!
interchange the two groups without obtammg
new division.
~(iif) 1f 2m things are to be divided equally betweep
two persons then the number of dmsmns =

_.2m!

T mtm!

(iv) The number of divisions of (m + n + p) things
into their own groups respectively
_(m+n+p)! '
~ minlp!

(V) If 3m things are divided equally among 3 equal
“groups, “then' the number of divisions
Zeni - 3ml

m! m! m"3!

(vi) If 3m things are to be dmded among 3 persons
equally; then the number of divisions

3m!

E:;'lnple 1: I“ hﬂwmany ways 12 different books ca”

= Stnbut"'d equally among 4 persons?

ARy

@ el |

C}') L Ty No, F

12
(3!)"‘.4!




pormula

(' ) n! where
0 =CAL IS _ |

;S fl(n-r)!" 0<r<n
1

: == P

2., G I B

3., Pompl 26«

4' HCF= ncn-r

5. If "C, = "C, Then either

(i)r=k
or (i) r+k=n.

6. I HE.  =""C
1. "C,="C, =1
| 3. lrIclh:“.c‘m'—l e | T

Example 1 ; The value of 2C, is
(a) 220 (b) 400
{¢) 50 ' (d) None.




~ (Sum of Numbers)
. Tricks:-

"~ - (i) The sum of the digits in the units place of ai]

numbers from the digits d,, d,, d, ;....... ,d , taken

5 Uy 5
all at a time and without repetition is

=(n-)\.d,+d,+d;+............... +d,)

(i7) The sum of all the numbers that can be formed
- using the digits d; d,; s A e ; d without
repetition is = (n-D)\.(d +d,+d;+ ... +d)

10" -1
o
(iii) Sum of digits d, only in all numbers at unit place

ot ) i o 41051
or tens place or any place = ("~ 1)!d1[ . ]

9

___.-...-.L o sha .-..A.-.;Jn-:_:nn — i

O T T B - = | e . e L Y S L. T



;
 a
b
4

T

¥
4

A

<L %

o o e T '_ z

~ Example2. 5, 10, 20, 40,...,..
Example3 256, 128, 64, 32,

Note.- In sequence all terms are separated by comina

G).

3 Series:- Summation of all terms of th_e_ se«qu@“ce’S

called series,
Example 1. S=2+4+6+8+. . ...
Example 2. S=1+4+9+16+ -

PROGRESSIONS |

A progression j IS a series that advances in a logical
and predictable t pattern. '

Types of Progressions
1. Arithmetic Progression (AP)
2. Geometric Progression (GP)
3. Harmonic Progression (HP)
1. Arithmetic Progression (AP)

If the difference between two consecutive termg of 2
series is always equal, then that senes is called an
Arithmetic Progression (AP) ; %
Here - this difference “d” is called the common dlﬁ‘er- '
ence of the sequence.

For example 3, 5, 7, 9,........ _
Here, common difference d 5- 3 7 = 5- o 9 i 7_
i - —2 R Ak DR SRN

5 . sxan




(1) If m™ term 61' an A.P. is P and n* term is q then

ca. = i,
m-—n

Example If 5" term and 12" terms of an AP are 14 and
35 respré 1vely. Find its common difference.

(a) 2 oF (b} 3
(c) 4 (d) None
Solution :- (b) is correct.



Letlstterm=aand c.d. =d ofan A.P.

sty=a+(5-Dd=14=a+4d=14  ..(1)

t,=a+(12-1)d =35 or a+11d=35 ..(2)
Eqn. (2) - Eqn. (1) ; we get | | '

a+11d-=35

—at4d=_14
7d =21

'(;ij)flffm“’l term of an A.P. is P and n"™ term is q then

r'* term is

| t =P Hr-m)d,

'ortr= q + (r - n)d.

Example. If 5% term and 12" terms of and AP are 14
and 35 respectively, Find 25" term.

(@) 4 % (b) 75
(c) 73 | (d) None

nd=3.&a=2




AR

[Sum of .“nf’ terms of an AP.]

Formula
@ S=212a+(n=Dd]

(il S'= n(a_+_I:,_)




- =3 L) 5- T v arms
S T -v,""".“,"‘ i -7:, oAl
B2t ey E A e I ,. g p; S7L
- : e 7 1‘ L f J P "' £ Ly
. -3 53 3 T -'< 'fr":. s A A A P, | Lo P, ¥ wolente
4 y % g : o, SR ’-J‘"":"" Ty e oy PE Lt e v
A ar ) e s e T s o e L R e .

For Consecutive Terms

(A) For odd number of terms c.d = d.
Ass.a-d;a;a+d3 consecutive terms
a-2d,a-d,a,atd,a+t 2d ; 5 consecutive terms

(B) For Even no. of terms cd.=2d
Ass.a-3d;a-d;a+d;at3d4 consecutive
term

a-5d:a-3d;a-d;a+d;at3d;at+5d
6 consecutive term




IR R R L e

..._..Q._..__-.cﬁm..:o_m of AP)
OLE constant quantity is added toor gy

btrac

g e i
y e,
e

. ..r“._.

| M..MQ term of ..“5 AP then the resulting serie, s a&_m
Example. S=2+018+ 114 ... §>w.__“
' Adding 10 to each term ; we get
| m“n_w+_m+_m+m_,+ ...... ohn .mimomz.\:u.

c_.a If all terms of an A.P. are EEHE:@Q or &é&a
a constant quantity then the resulting series is alsoj,
A.P. . | ot oups 413
Example.S=2+4+6+8+............ in AP Muliph
_ing each term by 5; we get . .
S, =10+20+30+ JOiE824 are also in A.P.

(i) If corresponding terms of two A.Ps. are added o
subtracted then the resulting series is also In AP. ..

Example. S, =2 +4 + 6+ 8 F e inAP.
S,=3+6+9+12+cccurnnn o s AR
S=5+10+ 15420 Fuiveeerverensunaees ...in AP.
.ﬂon.:.nmvo:&:m terms are added] i
n the valué 0

__mxu.:—u_\.o\u.w:. a, b, c are in AP the |
T ..@AQM.TQNV 1S




ledmg each term by (a+b+e)yweper

Arithmetic Mean

I. Arithmetic Mean (A.M.):
to be A.M. between a and b

So,a,A,baein AP.

- its common difference is same
So, A-a=b-A

; or A+A=a+tb

b or 2A=a+Db

-The number “A” 18 said

Foa ok gt e S o
‘) b g ._.-a_j % -"‘5;'. !W-.-"‘{." St T R ‘_
- o DL P Tl (g D % S 2y Y
SE TINLTP B a0 S EE e ]
r 1 Ly .

ABCEY T g Dt b it

:a+b
2

s A

e bt e wn,




%wn’*u (a} IS UUIIU I»

2+
AM = —-—-l-§ = 10
j:ﬂ [nserhon of n » Arithmetic Means betw

.' LetA A, Al "".m-"'.;-,'; ............ An afé_ﬁAMs_ "
a andlb i S be'l%en
ca A A A ;A, s bare in AP.

‘Total no. ofterms =n# 2 last term =t <y
‘common dlfference d. L

,2_a+(n+2 d=b
or (n+l)d=b- a

Qr d__b a \\

n+1 P
I“AM A
+(2= 1 +d= a+b—a
_tl y _‘( i )d . n+l

b-a
+1

/Az a+2d a+2(
e |

LL]
llllllllllllllllllllllllllllllllllllllllll

An= =a+ nd = a+n(b1a)

,m' S“m Ofn AMs

.-.A, ¥ A.L+ At L b M "(a +b]

2
b h
mﬂ'l?lslf?rszt Dwnde 12.50 into ﬁve pﬂﬂs inA. P; i/
: ;:.;;;-(a}__ Part and the |ast part are in lh" ’at'o

’2-25 VR Ak e

gy T T T 1 3 e rE——

v VR e :

7 2 ol ., i bt s
= Pt
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n™ term of a Geometric Progressions
n® term of a GP =t = a.r™!
- Where a= 1% term
r = common ratio
- n = No. of terms.
Exa_mple)(ﬁ ind 16th term of the series S=2+4+8

lllllllllllllll

(@) 65536 (b) 64536
(c) 66536 (d) None
Solution : (a) is correct.
~ Detail Method.
 Giventhata=2:cr=r=2

. - n—|
oitn '—ar 2

e =22'"=2" = 65536.

. Calculator Tricl



N == = a o

& ‘ Sum of n terms of a G.P.

S=£(-':—-_—l); when r>1

r—1




ey E T 367
@ 1650 - ®) T650
359
1650

Solution :- (¢) 1s correct

Tricks:- 0.2175 = 0.21757575........

Go by choices & the check the result For(¢c)359+ 1650
1 L0 K)o FR—

Clearly (c) is the correct ans.

e L
L : "___' '_.“,-sl 'I?Iﬂtﬁ%iﬁ

(©) (d) None

R N S A i S el e o A L o e At e e
'ca:\-;--u-"-\'-"".’1'-""‘}~"-'-:'--:§‘"--' g, T e R ek e &

x A o,

A e

when No. of terms = odd Thenc.r. =1

a |
(1) -rj‘;a;ﬂ?‘ are 3 consecutive terms




a a
—,—,a,ar, ar” are 5 consecutive termq

Y o

(i) When No. of terms = even.
Then c.r. = r* (Let)

a a
r_3 : .ar,ar” are 4 consecutive terms
a a
50 30

J"sf'

terms

r--._.—_-.-.-.._-. ‘ H- ' I‘ ' L @ T '

a 3 < |
,—,ar,ar ,ar are 6 consecutive
.




T

g -

G!. b
Conunonratm—rr;:'aorG’-aty_I(;:\[‘E

ple Find GM. of 3 and 27

Solution :- GM = \/3>< 27 9

(ii) Insertion of n G.Ms. between a and b.

LetG,;G,; G, oeeeeene ;G are n GMs. betweenaandb..
a3;G,;G,; G, ;s ,Gn,baremG.P '

Flrst lerm a

Exam

Let common ratio =T.
Total no. of terms =n + 2

~(n+ 2)" term = b.
1

or ar**'=6 orr"'=bla or r=(2T+!
: a

: (b}
a.n Gi =t2 =a'r2 I =ar=a :_
. a
2

—— —— —
T ——— — — — — — —
— — —

Exampl i e |
g Ple. Four Geometric Means between 4 and 972

(@) 12,30,100; 324

(©) 10, 36,108, 320
Solution .

(5) 12,24,108,320

| (d) 12,36, 108,324
#=(d) is correct '

 Tricks:-
i GMS are also inap
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 HARMONIC PRQGRESSIOM%":
'-:I')eﬁliit_i_on:-‘- A series of numbers s g

: ; aid : J
| Harmonic progression when their recipy, Catlg b"*g
arithmetic progression (AP.) a,e&
i 124 o it ]
T 9T 9 gersesesece are 1n |
Example. 3257 _ becayg, h
1| reciprocals 3, 5, 7yeuevueeee. are in AP.
Note:- Questions of HP are first converted into 4y
and then it is proceed. P
HARMONIC MEAN (HM) |

- | Definition:- The number H is said to be HM of twy
numbers a and b if a, H, b are in HP.

Harmonic mean of two numbers a & b is formulatad

2ab
I P

a+b



| pelationsip BELEER AN 5 GM and HM

" A, G and H are Arithmetic Mean; Geometric mean

and Harmonic mean of two numbers a and b respec-
ively then |

_atb

(i) A= 9
G =+ab

- 2'ab

a+b
(i) AM2GM =2 HM.
(iif) AM; GM and HM are in GP.
A, G H are in GP.
G*=AH.

o G=+AH

:"‘__I.- ‘ Tf‘." oy o Wy _I'“.‘ -f‘-—--.—- —.--_.-.L.il-—..l-l i —————— ﬁﬂ n_J




I"frick's:- o .“_ SR '--'*_'h_l” St :
b a, x, b are inAP= x:is the AM of “a” and b s 0
+ a,y,barcinGP.= Y is the GM of“a" and “b”

2ab
. a+b
From properties.
AM ; GM & HM are in G.P.
So, x,y, zare in GP. .
and AM >GM > HM So x2y21Z
- (c)iscorrect

SUMMATION OF SERIES

I Notation¥ (sigma) means Summation.

vZ= = Z isthe HM of a & b.

I 21=1+l+1+ ............ to n times = n.
22=2+2+2+ ............ to n times = 2n.
IV Sum of 1st n natural numbers
+1
=142+43+........ +n=2{n=n(n2 )
Proof:- .
S=1+2+3+.... + n are in AP.

Istterm=a=1;cd.=1lastterm/ =n.

n(n+1)

n n
. =—(a+D=—(1+ —
A 2(a ) 2( n)

Note:- Proof not required.
V. Sum of squares of Ist n natural numbers

nt =0+ D(2n+1)
6



VI. Sum of cubes of 1st n natural numbers =




s Thecomespondence shown above also describes

_ amapping of the set X into the set Y.
: "( i) The following correspondence does not describe
. amapping of the set X into the set Y.

R B S yt.--\':‘_rp-__-!'a',‘lftr-'t‘-o
. TR gl oy

3 _ 5,

rye- |

This is so because an element Shanker in X ‘is associ-
ated with three different elements Bhawani, Ganesh
and Kartika in Y.

TYPES OF MAPPINGS

Let f:X—=Y.
(i) The mapping f is said to be one-one if 'diﬂ'er-ent
elements in X have different f-images in Y,i.e.,

if x) #X23%, X2 € X= f(x,)# f(x,)or equiva-
lently, f(x;)="F(x;)iX; X2 € X=X} =Xz

00 Example __c-lr ‘oqm;ﬂ!gﬂ!ﬂ!;

(7)) The mapping fis said to many-one if two or more
different elements in X have the same f-image in

Y, e, if (x;)=f(x3);X,,X2 € X=X #X,.

P S S A I IR N DR SRR

(iif) The mapping fis said to be into if there is at least
one element in Y which is not the f-image of any
element in X In such mapping f-image of X is a
proper subset of Y, ie.,{f(x)}c Y,xe X.

e g ey
T x‘ L e PR s, SRy B e g

iy . ] ) = LSl S 4%

() Ei?;aglpmg Is said to be onto if eve}ry element
ia Sk ;a;:}ig; t?f at least one element in X,

AN e, -image of X is e
M) C Yo e x. : qual to Y,

" PART At BUSINESS MATHEMATICS

| LRI
Hs;ncc mapping can be of the f;)lno{.,; 3
(/) Many-one into _rnapping,' .
(if) Many-on¢ onto mappiﬁg'
(#ii) One-one into mabping, and
(iv) One-one onto mapping,

The following diagrams wi "
clear: grams will:make m,

s | s oy LA i
- P . . o

=

SANY - ONE ONTO MAPPING.

<%\t

t o % SRR B :
e -
*Ys /

T ONE-ONE INTO MAPPING .

A one-one mapping is also known as Inject
A one-one onto mapping is also known as Bije™



R

S g

% Co staHTM&mB_SENSTANT FUN

CTioN

[t

Z77TY be (WO on-em) e e G R eV R 1
X and Py sets. Then. — | Symbotically. 1.1k 55 X 15 ihe ideritity mep piven by~
4% goenby TOD=CURE X i caleg g | 101192 ERR Bl
R ; u“st{u“ IN YR E . eI Y .'-'.'._ ‘_-".”‘. R =
L S p— i INVERSE FUNCTION OR INVERSE MAE
PIPars> | SHENNACHEREY KIS ING : 3 : e A R e
\ F oty 8 4 . . ) ; Qi b

" mxample of <onatant. map.

s

il:re fix,) = fix,) = flx;) =y,.
: SO‘ '- is a consmnt ﬁ.ll'lction.
Themap fdefined by the diagram given below is not a

constant function.

EQUAL MAPPINGS OR EQUAL FUNCTIONS

et X, Y and Z non-empty
{:X-Y: g:X—Z betwo maps.

sets, and
Then the mappings f and g are said to be equal if and
only if f(x)=g(x),Vxe X.

In case of equal mappings, the domains of mappings
must be the same.

Example
Let a function f be defined by the followi

ng diagram.

iy

:ft g be a function defined by the formula g(x) = X
ith {3, 4, 5} as its domain. Then f=£:
|
f—gﬂﬂmmpme
¢ach element of a set X is mapped

,rmgdabmélfpi_“g is called identity M3

s, FUNCHION Angy. K’,__;

onto itself, then
pplng and is de-

LATION. -

I £ 535/ Y14 Both onlh add ons-hrethen fee kn”
define its inverse mapping ' :X —» Y as follows - for
ct::ch y in'Y, we find that unique element X in X such
that f{x) = y (x exists and is unique since {'is onto and
one-one), we then define x 1o be f'(y). '
The figure given below illustrates the conce
inverse of a mapping.

ﬂ-o_f ﬁxe

Sty

kg’._..:‘_-- 2y
b

-----

Inve
An inverse finction is a function that undoes the ac-
tion of the another function. A function g is the in-
verse of a function fif whenevery = f(x) then x = g(y)-
In other words, applying f and then g is the same thing
as doing nothing. We can write this in terms of the
composition of fand g as g(f(x)) =x.

A function fhas an inverse function only if for every ¥
in its range there is only one value of x in its domain
for which f(x)=y. This inverse function is unique and
is frequently denoted by f' and called “finverse.”

Example.If f (x):%ﬁ,then £
-x

2(x-1) 2x+1)
(@) x+1 ©) x=1

£l ]
© 3o @

[June 2008

2+
Solution (a)  f(X)= ,)—_:-;- = y(let)

24+ x=2y-Xy
or, X+xy=2y-2
or, X(1+ty)=2(y-1)
2(y-1)

o I+y
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: Some Iﬁipbrtan_t limlts ;

e iE g o -
1 lim= ~ =1

F IRy, LY
.72, lim g =
=0 log, a(a > 0)

. lin:ll'mg(l"’x)=
=0 X

4. ].III'{1+—1-) =e

X=—co x

1

| _—
5. lim(1+x)* =¢

x-—)ﬂr
6. lim(1+9-) et

’ : x" _aﬂ
7. lim =na"’
X—»a x__.a '

8. lim u +x)" . —
x=0 X

n

'9'_ f'-’;-)oo,asx—)m
10. &7 50, g5 x — oo
.“- lim— goes not exist.

x=() X

Y A Py . .._-.-. L PR



ikl

some Results on Limits
The calculation of limits is based on the following

results:
1. Li_gg(f (x)+ g(x)) =lim f(x)tlim g(x).

lim[kf (x)j =k EE [ (Ix)‘ where k is a scalar.

X—C

2
3, lim(f(x).g(x)) =lim f (x).lim g (x).

X=3C

[
4. ﬁmfm — ‘I—I’fnf(x)
¢ o(X) lim

(providedlimg(x) #0).
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The Tote of change of function of one variable with

deri\". : Of l. al i 2 :
avative in terms of alimitinvolving the increments

ithe independent * A X’ and the dependent variables- |

: y'is called differentiation.
Let y =f(x) be a function of x ,
. Therate of change is given by

5 increment in the value of-y (dependent variable)

3¢ increment in the value of x (independent variable)
fix+Ax) = f(x)
= "“‘T

[f this ratio tends to a definite finite limitas A x tends
10 zero from either side, then this limit is called the
differential coefficient (or derivative) of f{x) with re-
spect 1o X. Symbolically, the differential coefficient of
y with respect to x is denoted by

Y op)=y, or f(x)] orDE(x)
dx dx

i g T TETOOSH
" dx ' Ax—0 Ax
The process of finding the differential coefficient is
known as differentiation.
Example Consider the function, y = f{x) = x".
By definition,

dy ‘dg.. Ao T fxrAx)=1(x)
B & O 00T ax

L x+Ax)2-x2

-

Ax =0 Ax
2
b x? + 2xAx +(AX)" =X

= le ZX =2X+0=2x'
AK*—-}O( +axl)

+ to another on which it depends is called the |
tive of the function. The process of finding u:g

d
—(a")=a"l
3 (@a*)=a"log,a

d
4. Zx— (constant) =0

d Qar ar
. —(e“)=ae
5 a'.r( )

d 1
. —(logx)=—
6dx(g) .

2. i(loga x)= lloga e
dx X

Type | (Scalar Multiple Rule)

df (x
Formula. 4 {Kf(x)}=k {ifr)
dx
Example 1. Differentiate the following with respect
to x. .
() 5x4 (7)) 3 logx
(i) 7€ (iv) 3Jx
(v) 4.2°
Solution :-
d5x*) _ dx* ;
=35. = X' =20x"
(9 e T SX4x" =20x"
d Qlogx)  dlogx . 1_3
A il e



Hr‘ e R W

d(u:tu) du dv
dx  dx dx

of x.

-___ ___ " ol =

Where u and v are functions



Type lll (Product Rule)
duy du dv

—ee 2 ) —

5 = dx Where u and v are functiop,

of x.

B ——,—

~——

Fyamnla 1 NifForaméinéasle . £11_ %



I Type IV Quotient/Division Rule

Formula

d ("; p—t V.Ex__u'dx Wherg U aﬂd Vv ﬂrEfHHCﬂ'ﬂm




(III) Formula

da* + -
(i) =a’.log, a.
| daf(x)
(ii) = a“".loga.df(x)
dx dx

Pereacscaaalla 1 TV rnvantinta thha fallawmrnea~ £



* Applicationsof Differential Calculus in Business |
_._.-_Dema'nd-_Funqtion. - It is a relationship between-
demand and price of a commodity. If the price of a

commodity is ‘x and its demand is °y’, then this fact
- can be expressed mathematically as

y=f(x) ; X,y>0
It can also be expressed.as x=g(y)

Cost Function. The amount spent on the production
of a commodity is called its cost.. Cost of production
of x units ‘C’ of a commodity can be expressed as C =
f(x) '

Total cost = TC = Fixed Cost + Variable Cost

Variable Cost=VC = (variable cost per unit). (No. of
units produced)

£ TC
Average Cost = AC= -';‘

vC
11 Average Variable Cost= AVE=""

~dC
Marginal Cost = MC= "

Sach i dvC
Marginal Variable Cost = MVC = _-—_dx'

dAC

————

‘Marginal Average Cost = MAC = s



TING O e Vo,

nd

Y

2518

n
n

-_—

of

2" | Revenue Function. 1 jg . G
-1 selling x units produced, - Venye

Let No. of units sold = x & selli
R(x) = p.x; where p; x5

Average Revenue = AR - E_(:_‘_l ==-p
X

Marginal Revenue = MR - ﬂg

Marginal Average Revenye < i’:ﬂﬂ
dx

Profit Function. The excess of total re

total cost of production is called the p
noted by P.

P(x) =R(x)-C(x), x>0.

where, R(X)= revenue function 4p4
C(x) = cost function,

Average Profit=AP= AR - AC

Vean Ove
rofit ang ':g:e

Marginal Profit= MP = MR . pmc = 2P

—

dx
UMPTION FUNCTION, MpPcC

Consumption Function. The co

expresses a relationship between the total income ())
and the total national consumption (C). It is denoted
by C=f{I).

Marginal Propensi
change of the consu

ty to consume. It is the rate of
mption with respect to income.

dC
s+ Marginal Propensity to Consume = MPC = i
Margina] Propensity to Save,
Let S denote the saving,

then Saving S = (Total in-
Come - Tota) consumptio,

n=[-C

M ds

* Marging] Propensity to Save = MPS = =7

It ing; _ :

inég:jr:;ates how fast Saving changes with respect 10

Q.1

C(x) = 0‘ ‘0231 €ost function of 5 commodity is given by
and y 4. 3 2 +29 W

- Where C denotes the total cost

€ the quantity produced Find the average
" the Marginal cotgt.p '

5

e i




;()HLHIT‘S are produced. AISO Interpret the result. \

ans. Total Cost = Average Cost x Quantity Pro-

duced




AVERAGE REVENUE ; MARGINAL REVENUE &
MARGINAL REVENUE PRODUCT

Q.4. Let p be the price per unit of a certain product,
when there is a sale of q units. The relation between P

100 2
3g+1
(/) Find the marginal revenue function.

(if) When q = 10, find the relative change of R, i.e.,
(Rate of change of R with respect to q)/R and also
the percentage rate of change of R at q = 10.

‘and q is given by p =



I ated is RPPROXIITEIE ey > PO e

| coNSUMPTION FUNCTION, mp. by,

.12, If the consumption function gy Np

Q3% ' ] ot : Blvep Mh&
1 2040 *2, determine the margina] b
=991 _ CONSUm,

L TR - : 'ﬂnrun;_
Ans. - Marginal consumption functjo,, _ -

ldC _21 2

dr:2

.13. The consumption ﬁu_mtion C=f{I) B
glip between the total lncome () and tl:ilalho"‘
consumption (C). What are marginal propens; ik c{:::_l

sume’ and ‘marginal propensity to save.’ If C < s
determine the marginal propensity to saye th;

=27

Ans. C=51"*and S=1-C=1-5I""" WhenI=37.

as . . S i 5 4
MPS= g1 3(/27)*? 3x3 9

Q.14. If the consumption is given by C=71+ 151,
where I is the income: When I =25 :
(a) determine the marginal propensity t0 consume;

(b) marginal propensity to save.
Ans. (a) When 1=25, then the marginal

dc 8 D
A dI ]"=25 LA ﬁ]ar 1=25 '

(b) Also marginal propensity to save =

| thnl—;zs as =—-6-——-§‘”
sthea Zp k- FTOIYRS




S EL I b bt
5 lmply Inlﬂgﬂll i J LR £ - . o
et t\nlh_n '15 jj (l)tﬂ = F(x). . :

K Hu) or §

rocess of finding the integral is called lntcgra.
ral and X IS callcd varlable

tion und fx) is called integ

of mte;:muon

Constant of Integratlon

T & l'(‘-’) f(x); then we also have
d.l

d [F(x)+c] = f(x); where ¢ is an arbitrary con-

dr

stant.

[ fde=F)*e

Thus we may write

d (x*+¢) -
Example: (1) ;El_ =X ws _[Zxdx = x*+c

where ¢ = Arbitrary or Integration constant.'

(i) ‘_tif;]og.r

: | :
= -'.-dl"—'-] x+
-[x ogx+c¢

¥
R
X

Some Important Results /Formula

n+|
L. (1) Jx dx = n+1-{-c wheren # —1.
(i (b= O o
| 4 2
(n+1a c wheren # —1

2. (I) Ie‘dx — ex +c



I ("‘} Iem%dt —

l faa _-ldx=l

dx = | (ax+b)™ = l"'l‘g.,(q,,r+
I _ N*t

l
(i) Ia.r+b

X

a

X = +c
4. (1) Iﬂ ax log, a

mx+n

a
medn Jo gy
(1) I dx mlog. a o

thre c = Arbitrary / Integration constant,

B 5 = e - VT B
e i A P LT ¢ B R e O T A A At e



|'wherec=1.c. e SR S

1. Scalar hlultiple rule. _
J & (0)dx =k [ £ (x)dx ; where k = constant.
II. Addition Rule.

[@xv)dx =j'udxijvdx

where u and v are functions of x. |
Example : Integrate the following functions

1
(i) 87 (i) 4x3—;+5

Solution:

5
(i) [8x7dx=8[x"dx= 8.%+c =x®+c

where c =1.c

( .
@ 4x3—1+5)¢x
\ X

=4[ Xdx- J' i—dx+ j Sdx

x4
=4.T—logx+5x+c

=x*-logx+5x+c
where c =integratian constant,

Methods of Integ_rétion

(/) Transformation Method
(if) Substitution Method
| (i) Integration by parts

| () Integration by partial fraction.




Formula :- IHVdJ = .';Jl vdx —I{%Jvdr}dx

Wheaere 11 and v ara twn fimetinne nf v



"""" b " . b3 .
i

NTEGRAI-S

WNeie v
 SOME_SPECIAL |
ax _ _ ._l__log( e }x >a)

Fo ros Rl R W el

i f\[x +a’
sj‘\/;zﬂz dx———x[x +a +—log[x+\fx +a‘ ]

2
6.jx/x2—a2dx=1;-Jx2 ~a’ —%log[r+x/x2 —a2]

7. [eTf @)+ £ (0ldx=e" f(x).+c



Applications of Integral calculus

1. C=[McCax +x

Where K is an arbitrary constant of integration and it
can be evaluated if the fixed cost (i.e., the cost when x
— O or the total cost at any arbitrary value is given.)

I



2. AC = jMACdx.
3. VC =IMVCdx.

4. R= IMRdx. +K

where k is an arbitrary constant of integration. But
when x =0, then R = 0 (i.e., when output is zero, then
the revenue is also zero)

5. AR = J' MARdx.

= 1 - — . . .1 p " = Linmannf? 7“0



“difference between them

; ik r ~ ! WINAD CBL W TR RNy v v - Tl‘e two - typga v_ l ) dbemcv.‘_ L -
ar':m“*‘“."’“ for each year are placed in such & way tha; ?f?agram, the data canalso bE SRR
e T el e Do E':hg wui‘\)fzn' orm. Ap1€ diagramisalso knowrias Ag
i In determining the circumference of #¢

je’ (written as 7 ) that’s why i

bar dj
1 1 .
- lagram is drawn in order to represen

data.
I11. PIE DI . ML A M tity ‘pie
A RAM O AGRAM OR | quan
ANGULAR DIAGRAM CIRCLEDIAC R | qtl .
Method of _constructlon. The data rep
be presented through

A ci . :
its cl(;:::lar grapl? which represents the total value with leth: -
the t ponents is a Pie Diagram. Area ofacircle shows Pie diagram Y ‘ _\
otal value and its each sectors of the circle shows 360 degrees, part_s or sections of a ¢
' formula to determine Central Angle of

i _,_______.—--’—‘"—’. .
[4]
sector as |Central Angle = 250 % Value of desired section
Total value 24




e ' Sy o “d—
- The c:mtra! l‘ai’m.' of1 rise class interval Ls caifed l‘t};s:l" .
; -P""" or mrd-va!ue or class mark. It is th

: : --'Mld~va1uc ofClass =

v e u .
i Class mark = Truc Gpp y S
i e :
or  LCB +UCB
| 2

11420

11+20 _15.5.

The class mark of the class 11 -20= )

Frequency Density : - Frequency density of a class
frequency of the Class Interval
Length or size or width of class interval

_Rclatiye Frequency :- Arelative frequency distribution
is a distribution in which relative frequencies are
recorded against each class interval. =

interval =

Relative Frequency =
frequency of the Class Interval

2oL

Percentage Frequency :- When Relative frequency is
converted in percentage form thenitis called Percentage

frequency.
Percentage frequency =

frequency of the Class Intf.',rval><1 00

T

Note 1 :- Sum of relative frequency of all class interval
=]
Note 2 :- Sum of percentage frequency of all class

interval = 100
Example :- If frequency of the class interval 10-20 is

4 and total frequency is 25. Then

50 - 60

40 - 50
S 300

12

o Mn» ¢ s rAns rlCS

mcnn 0
sameciaﬂs T

t
Lowcr class lunit + UEEcr class llml

er class llmlt + Tru

More than Cumulative Serlea .
Marks obmmed I

f thc mwer clasé and upﬁg,

e lower class limit - -

— :

Frequcncy Density = E =04

4
Relatwe Frequency = E =0.16

Percentage Frequency = 55“00 =16

CUMULATIVE FREQUENCY DISTRIBU

Instatistics, absolute frequency refersto
of times a particular value appears in:
Cumulative frequency is different: itist
running total) of all the frequenciesupto
point in the data set. The frequency o
class is obtained by adding to the frequ
class to all the frequencies of its pfﬂ'»
Thus, the cumulative frequency table is 00t
the ordinary frequency table by success!

the several frequencies. -

Cumulative frequency series are of W
(i) Less than Series Cumulative frequefSis
(i) More than Series Cumulative freqt

Suppose, we are given the following dis¢
marks obtained by 100 students. Witht

series, we shall form the ‘Less thﬂn At

series,
60-70 -'70-80*
28kt Vi 1874,



vh .
ey =\ L " Phods m be _."fl el
N
i’ PR
P ¥ (60.0)
53 1] (76,2}
. (80,7

(90, 19)
(100, S0)
(110, H9)
(120,99)
(130, 103)

on o

g0 100 110 120 130
Intarvais ——=8

wre 110

J-Shaped curve Curve starts w ith a mimimum fre-
quency and then gradually reaches its maximum
frequency at the other extrermity. As graph of com-
muters coming to Delhi from the carly moming
hour to peak moming hour

(v} S-Shaped curve  Less than ogive curve may be

S-Shaped cunve

(V) Mixed curve Combination of vaneties of dif-
| ferent shapes 1s called Mixed shaped

j {ii8)

——

i9-0ENE «anEWMCEmEY

" -
CLAM B SDARY

Bell-shaped curve Figure 1.11

@ Figore 1,12
\

( ]:
- ]
‘ |
v ¥
' 1]
‘ {
L .I
[ 3 1
- s
' 4
: i
' 1
L f—_ —."_ !.

CLASS BOUNLIASY !

r
-
[ ]
[ ]
w
r
[
‘ |
» |
=]
L[]
-
L]
v
' >
CLASS POLSNDARY
R Figure 1.13
Jahaped U ° - _
p—
[
:}
a
L]
-
[ -]
w
L]
L]
L]
[ ]
i k_
—
CLASS BOUNDARY
Mived curve Figure 1.14
NOTE : -
Remember:-
I. Anything which represents only leagth is : -
ONE DIMENSIONAL
2. Anything which represents Area is: - TWO
DIMENSIONAL
3. Anything which represents Volume is : -
THREE DIMENSIONAL
4. Anyvthing which has no length, no breadth &

no height is: - ZI-'.RHDIMENSI(INAL



o y
A Form :

i \ula to Fllld Ar thmetic Mean <
3 : : \ 2
el Frequency Distributions
5. No. Raw Data o Data - g
: ibr - Discrete Data Continuous Data Or Grouped
¥ s Data
l‘.'_;'_ EX“ )w 7\ 8, 12, 13, IS... : Ex- Ex_

& —

X [4]5T6 8 C.L| 0-10| 10-20[20-30 [ 3030
1 F12]3]s 3 O o i < 2
f Where CJI. = Class-Interval

. e

413




Frequency D%
e : it X -x— = A : bt
L | N A il If s s When x are sma_ller in Size.
Direct | When x are smaller in Size. | When X are smafie and x = Mid-Point of the C | 5
Method Y £ e
: 52 EI = Z M f =A+
_ | _ 7 -| Where A = Assumed Mean
‘| ‘Short-cut| Where A = Assumed Mean “glﬂi A: Assumed Mean; d = X -A. ,X = Mid-point of the
Method id= X - A; When x are id= A=A, : .
iy~ in Size. | class-interval When length of ea
larger in Size. When'x are larger class-interval are not equal.
f g ¥ — fd .
I f:A-}-———Z Xi X=A+2f X1 X=A+sz X1
- X-A X-A X—-A
Step- ere d——i" Where d = : Where d=““i—,Dev.0fvarim
Deviation | - i = difference between deviation of variate X x from A;i = length of
Method | two consecutive obs. values | from A. i = difference bet- | each class-interval. [when length
w:len two consecutive obs. | of each C.I. is equal]
values




‘Combined/Pooled/Grouped Mean

1. If Arithmetic means of two group cgmm
' N, observed values are X and X reSPethijTh d
th

- _ e ) X + ¥, X
the combined mean X, -
N, +N,

IL. If there are a three groups containing N ; N ing
— _— 4 —_.._\,I 2
N, observations withmeans X,; X, and X respe,.
tively Then the combined mean
3(—'—- L N]‘—X'_l"i' sz'l- NB-}?B_
123 Nl & ]V2 + N3




. g E
- X - L] - 3 -
b L e rat e P A S L BT b e

My - o A . e Tt AN T A R
R AL T e e e R _1_..‘17.‘, A

TR Wt e S o P R T = e
; kR By e R SN ol Lol
S A e Tt e a oy e O T T LS ,womuﬁ ot o
= ?"i' e Ly Bl ,.7&:--;‘_- Y o R -,-.":"l' .\;‘.;//-_

x_5le_E_.l.§- (’%L
T35 181412

{Example 7; 8; 10; .12; 155

obs. valueinas- | 1. Arrange all clagg.fp >
te their | ascending order ang ¥ oy

corresponding frequencie, '&.

I. Armange all obs. Valuesin |1, Arrange all _
- ascending order. . cending order and wrik
' corresponding frequencies
2. Use formula. | : |
iR N+1 2. Find less than cumulative 2 Flndl less than c.f ofallc]%
o =( 2 ]‘h obs. value. | frequencies of all obs. values. | intervals, by

3. Use formula 3. All C. Is must be ip Overly,
Note:- 5% ping form. :
(i) If N = odd number M =(N+1) iy value = | :
N+1\" ~ 4. Find median- class =,
M =( > ) obs. value |The obs. value having c.f. just | class-interval having c.f, jyg
(ii) IfN = even No HEUEEL 5 : y
E equal to 5 or just greater | equal to or just greater than .
M=l[ﬁth obs. value + N +1
2] 2 than - 5. Use Formula.
N_Y e~ “
—+1 | obs.val - 2 :
[2+ ] obs.v ue] Nodeis M=L+( 7 )i Wh_en:
: (i) If N = odd Number

L = Lower limit of M - clas®

N+1Y" f = freq. of M - class.
M = (_“—) obs. value i = length of M - class.

2
i = iust pre-M-clas
(ii) If N = even Number - c=cf ofjustpr
N=ZXf

I M - Class = Median &%

bt '
= ‘2‘["2- th obs. value +

th
+ l) obs, valuc]

| Z




i

Partition Values or Quartiles or Fractiles
[Remember just like Median]

s mZequalPans

- Median

Quartiles

+ in 4 equal Parts

I

L
|

Deciles

— 1 l

+in 10 equal Parts

| Percentiles
+ in 100 equal Pane

L L 1

1 I I

__r__ j 2 o

- 1 I I
Q] Qg Q3 | ) . DI Dz"""D P' P S P
N+l)"" = 4 N-+1)* N+1Y" -
= e . N +1
> obs Oy ( A )obs- D, K( 10) P = K(lOO)ObS
: value where obs. value where value wh s
K=1;2:3 K=12..;9 . K=1,2, el'e
Conti- h'f
nuous-
3 Data /

T



ass-intefv?ls in ascending o, N
. corresponding frequencies rde-"én}j'
: tervals must be in overlapping __

ass-intervals must be equa‘;rm.

(" Find modal-class = The class -interval hayi,
e axi s called modal-class. g fre.

_ | fo"".f_.l ;
M°"L+[2fo-f,l—f+l)"‘

Where @1 = fo =
AZ = fO - f+1

L = Lower limit of modal-class

fo = frequency of modal - class:
f, = frequency of just pfe‘modal-CIaSS‘ -
<t-moda clas®

il frequency of just po
{ . i=length of modal -class.



T T, T iy " S S e R L L R R o :
N T R S AT R S y i O H’ A
\.x e T B I T e e R A '.3.5«;'." //# 2

y |. N \‘ 3\:"’. .,, .-3\ _-_ ; Q}‘-:"‘bl:k : s, : o /‘..f, 'E; z’ ':_..-.i ’ ,-"" /f;f/./
. ‘::Q § ‘\(. ‘L \ e ;'.L.,n.'\\ 1-.\. Z .J’:: ...:. Z .II ; -l'f / / / ﬁ
: TN ‘*'.. o ~-*34;:\.'.'it-t'{*\ A / '}/,"/%"""

- *-'Deﬁnition :--The observed value in a series occurring
- most frequently is called Mode. In a frequency
distribution; the observed value having maximum
frequency is called Mode or NORM. It is denoted by
M, or Z.




My=3M-2X &

AM =M_=M,
etrlcal -
nd mode not equal 1 is

IT Moderately skewed/Asymm

The data having mean ; median a
called Asymmetrical data./c -

Mean # Median # Mode.
Karl Pearson’s relations [EMPIRICAL FORM'ULA]

For Grouped Frequency‘
variates X, ; X;; Xj; -eeeec
f. SRR ) 8 resp

Gz(.xlft..xzf: --------- ..x"

Where N =Xf. = f, +

Mean — Mode 3(Mean Medlan)

. - Ml %
F

[ Sriqay\



Geometric Mean

Definition:- If : SEE R P b ;X are 1 non-zero
values of a Vanate X The Geomemc Mean “G”

1S defined as




grmonic Mean

kfnition:- Harmonic Mean (H) of non-zero observed

WESX. X, 3K, 3 caaniens ; X, 1S defined as

i N. - N

s BN
Epdphog, + L Iy
I X X Xy

mple 1 HM of 4, 6 and 10 s

a8l (b) 3.23

©) 4.7




(?) Ifall observations of the data are constant k [Let]
(i.e. are equal), Then the HM=K.
Example'HMOfS;S;S;S; ............... ; 81 8.

(@) IfH, and H, are HMs. of two groups containing
N, and N, observed values respectively then their

_ _ N +N 5
combined HM N N,

.___1__+_______

H, -H,



RIS e Al SR s ) | A

Mean and Harmo ik
L IfA - G and H be Arithmetijc Mean ; g,
N Mean and Harmonic mean of °

Same set ofmelﬁe
vations (i.e. of same data) Then the relat
‘between then are *

.,
L]

Onship

(i) A=G=H (when all obs. value's

(i) A>G>H (No indicati
ues)

are equa)
ons about obs, gl

54 IfA;GandH are Arithmetic mean ; Geometr

- Mean and Harmonic Mean of two observed va-
u

€saand b respectively Then

A=4tb
4 7
G=ap
 H=2ab
- -oa+p

+




T WLAVIKA

- nbetween A ; G & H
Re!auonshlp be e |

(:)G?-_-:AH=>G=*/AH

g A;Gand Hare In G5
 __1ations holds only for two observations |




-
¥

A ' lu —uq . : ""-ncl the o}

.4'9 ’ﬁ; ye-The choices of ¢epgyq) Values o,
1P ¢ Made aceoyy, :
&

st

I’"M weus equal importance y

31 imdnm T Observations Stuitable Cengray values
of the

N (@) Arithmetic Megn
4 To locate the position of an item i relatio
nto

" others
. To find out the most comm

g Toll : . 0N Or mog
L fnshmnable item than bigger One . (€) Mode

[ﬂ] To focus more ln'.lpol'lance to smaller ilE!‘ns (d’} a -
o) To give greatest importance to smgy items & Hfometnc mean
; armonic Mean
, Nature and fom! Of_Data—The choices of
% suggested Guidelines in this it central values are made according to their nature and form of
() Foropen-end data/distributions, Prefer When the

distribution are J-shaped or reverse J-shaped. W) edign

For example, price distribution and Income Distribution

i) To describe qualitative nature . For example, to study the () Mode
consumer preferences for different products

(ify To compute average rates of increase / decrease,
average ratios, average percentages.

(b) Median and other Partition values

(¢) Geometric Mean

) When the value of a variable is compared with another
variable which is constant. Examples:-Varying quantities
bought/sold per unit , Varying speed with constant distance,
Ratio average.

%) Inall remaining cases (e) Arithmetic Mean
Vote: Arithmetic mean should not be used in the following cases :

(d) Harmonic Mean

() If the distribution is spread unevenly i.e. con- | (iif) When there are extreme values i.e. very large and

centration beingsma]lorlargeatirrcgularpoints. . r:l)' sm:ll, ) ; o
) M iv) If average ratios and rates of change are t
(i) If the distribution is highly skewed. computed. . e




3 Dg?fﬁm difference between largest observed value {L)I_an,d smallest observed value (S) of the ity O
called RANGE of the data. : '

. Range=R=L-§. (Absolute Measure of Dispersion)
-Coefficient of Range = i;; x100 [ Relative Measure of Dispersion ]
[tis in Percentage (%) form. '

- e DATA 4 KI
Measures of Ungrouped data Discrete Data ~ | Continuous D’“‘\
Dispersion

; Ex- 5, 8,20, 15, 25 Ex{x[3[4]7]9 Ex-{C.I] 0-10 lm—““‘\{
f[2[8[4[3] 3 I g
1. Absolute R =L-S; Where R=L-S (DR=U_-L,=30-0=3) 1
measures R = Range - Where i
of Range . L = Largest value Do UL= Upper - limit of Largest i
S = Smallest Value class.
R=9-3=6 L, = Lower limit of
. R=25-5=20 Smallest Class. %
(i R= M, -M ]
Where M, = de-pomt of largcﬂ |
values class |
M, = Mid-point of smallest val®
- : class s
I1. Relative Co-efficient of Co-efficient Co-efficient of
L5 1
Measure of Range Ra“ge=1_+sx‘m of Range= L+S><100 (i) Range=gL_L5 %100 d
o N b LT ds
- 25+ sxm_ﬁ“m 9+§"1°0 50% -(ii)=—-——-—-iM’~“M x100

. - M, +M -
._-.—-——'-—-—-——h.—_ . " T "" o

1o 1 If Range and co-eflicient of Range of a | Tyteke: v 1 . — . . _’/
e e 1 T L P . T ] v s




e —

Quartile Deviation

Faormulse, | Tl S e A
”ﬁ,TE“"”'””"‘”"‘" H”Th?ﬂiﬁ?ﬁ}éi@ﬂfﬂﬂuﬁéﬂ Relative Measures af“%%"*m;
1 Quartife (i) Inter-Ouartile Range = Q, - O, (i) Co-efficient of Quartify
- artile - )izt ation™ :
Upper l’)uamrlc Lower Quartile s 0,+0.
(ii) Quartile-Deviation/Semi-Inter-
Quartile Range = ‘%“;:—QL
2, Decile (i) Decile-Range = D, - D, (1) Co-efficient of Decile Deviziee
D,~D D.—-D
(ii) Decide Deviation = ——— =——21x100
, 2 D, + D,
3, Percentile (1) Percentile Range = e Coefficient of Percentile
i . Pl == -
(11) Percentile Deviation =—ﬂ—£9- =MX100
il 2 Eeg 4P,

Note:- For Symmetrical distribution (i.e. Mean = Median = Mode) , Median < 22+ @)



Measures of Mean Dcvlnﬂnn lhe it A

Sl i el S A,

| Measures of
Distribution

oo - VTR ARG QU RONIGTRERS. =2

i W

!nd!vﬁiual or

Ungrouped data_____}-

s, 6,8, 12,3

—————]

1 Absolute

Measures of

Mean-Deviation

>
)

(i) M.D about

Mean =

EIX-XI LIDI|
N N

(11) MD about

Median =

LZIX-M|_ZIDI
N N

WhereD=X-M

| ey ¥ T

Discrete serles/

(1) MD about
Mean =
ZfIX-X|=EfIDI
f Zf
(i1) MD about
Median =
UIX—MI=ZJ'1DI
xf xf
WhereD=X-M

TR *m‘fsa-aag?ﬁ-fg
i i

i T T 8 g
o g

Contintous m-lng/d % E

I _jp-....-u—-. .H.g,__ Fard
— e T

g S,

T—ps
r J ':.-‘_.'

il

e b

| ——————. DL

(i) MD about Mean = ?{I{ﬂy

thrcbzx_x

(ii) MD about Median ~—£f-!£

¥

Where D =X - M.

II Relative Measures of Mean-Deviation

(/) Coefficient
MD about Mecan

of MD about

x 100

Mean

mcean

(if) Co-efficient of Mean - Deviation about M
_ MD about Median

x100

Median
(iif) Co-efficient of Mean - Deviation aboutli"

_MD about Mode

I—— .. TSR

Mode

x100

gl
§ nii
)



" rhe arithmetic

mean of the squg P

: lfml."“‘“u'qﬂoﬂthlw“ﬁﬁi‘ﬁﬂ,l}'W' S

f devial : o
deviations of al| observed values from arithmefic mean S

| e : -
or Mode
: ﬂ""l"ﬂ)wg:[g‘s“ Model s called standard Deygon or Roo
1?‘-’&-“'5‘“" - ation or Root Mean Square Deviation. It is denoted by
W - —— : v -
KN-X) . Where X =

i { 5 ; Where X = observations

L 'f — Their mean

' N = No. of observations.

o of Standard Deviation

Y standard

_. % ;{ ::""" Ungrouped Data | Discrete Data Continuous Data

‘ ure

jsolute Meas
g
| =X -X) T (X-X)* X=X
| pActal Mean Method | =™y i K7 R TR
l: > JE:- -[-z_:—) Where X = obs. Where X = Mid-point
| _
| values of the class-interval
] - 2
! sd* . (Zd): | 0 J-J_;f_"ﬁ_[g‘{] = E_[ﬂd]
Jilil}Assumed Mean i T”(’Ef] ¥ \¥ ¥ \¥

oy Whered=X-A Whered=X-A
1: Method Where d )Ei l\?ean A = Assumed Mean A = Assumed Mean When
| A = Assume length of each class-inter-
i val is not equal.
/F—————_——_—-—_—__

;..________ g : 2 2 2
| : s (zAd _|Efd Ifd ;
o E) | )
| i) Step-Deviation ' |

| , ; X-A X-A

i When d = Where d =———

| & c i

: ethod A = Assumed mean A = Assumed Mean

'. and ¢ = Common i = length of each class
o factor of each obs. | -interval when length of
t values each class-interval is equal
e i |

Coeficient of variation=C-V. = ?x IOQ to compare the variations

iy . ' ati
--iw‘.“i‘fe Measure of Smndﬂfd p eviation

A oy ;
o "W ormore Series




1T S.D. of any two values G=%|L—S| or °='2'x Range

I'V Variance = g2

- L ] - w— - .« - - L L] - .. - .4 - . 4 ~
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J1. The relationship between Quartile Déviatiﬁn :
Mean - Deviation and standard Deviation is |

(i) 6QD =5 MD =4 SD. ,
(ii) QD < MD < SD
i) QD =MD = SD [If all obs. values are equal]
Vil Standard Deviation of Isf n natural numbers :-

2
Standard Deviation of 15 » natural number = J _n D) :

7

FH:HHI&. qT T™_ _ 1 i~ a .




¢ VvV U)D CuLIeve.

| VII Combined/Pooled/G.rouped SD.

() IfX, ; X, areArithmetic means and 0, ; O,
the standard deviations of two datahaving N, and
N, no. of observed values respectively then
combined s.d is ' -

iy i§ (0,2 +d>)+N,(0, +d;")
2 N, +N, |

Whered, = X, — X,, andd, =X, - X,
NI _X'_I_.+ NZ_X_2
N,+N,
(i) If there are three groups containing N, ; N, and

N, observations, X, ; X, andi': as their

respective AM’s,0, ; 0, and0; as their
respective SD’s then combined SD is given by

gt o) (0,)+d)+N,(0," +d,")+ N,(0," +d,")
= N,+N,+N,

Where d, = X=Xy :d, =X, - Xy, and

dy=X,-Xp _
h T=N1_ﬂ+sz+N3E
| VPRSI 5 ONE N NG

i —

# - T .-.-‘.-_'-__,-_.-;.,. =
e & & f. . g B mat e



e s U §

(s’ 'J'H,ZJ;.. _______________ ; :

NG O s

TG (o) W f";? oL
......................... {0, 6)}

s n(s) =n(s;)
. 1) na(s,) =6 i
Tricks:- For Dice 2) =6x6=36.

I’I(S) = 6”0' ol dice Thrown together
C ; i
Ombination Form SAMPLE SPACE

Formula s =___'1!._._
i r!.(n—-r)!'WhemOSrﬁn.

Samp]e Space =n(S)= Total no. of units
C No. of units taken at a time.

Exa i
Tworgsjlle 1. A bag contains 5 Red and 3 black balls.
s are drawn at a time ; the sample

Space = n(S)=(5+3}C2=8C2 — 2!88' 2' = 2‘1.2: = 28

Example 2. A card is drawn at random from a pack of

52 playing cards. The sample Space
! !
n(s)="C, = 521 is 52 %51 L&y
{1 AR o) |

About Playing Cards

Total No. of playing cards = 52
Total No. of suits = 4 '
No. of cards in a suit = 13
No. of Ace cards = 4
No. of king cards = 4
No. of Queen Cards.= 4
No. ofJackanive Cards =4
No. of Cards of any Number = 4
No. of Face Cards = 12
No. of face card including Aces = 16
No. of owner/Honour cards = 16
No. of poker-hands = 5 (cards)

- No. of colours/colors = 2

187

R e ) A



n - i " pART C: STATISTICS
'-__P&S r’f_ cards:-
Cards (52)

Red (26) .
Black (26)

€&

Diaﬁj 'J d ¥/
nds (13) Hearts (13) i
ubs (13)
Spaae (13)



L Diawbn (9

L G otion-of 8 Vo y
¢ sub-collectt” iy defini

Bvent s The set v et ) en
e un L : el o :
ydenoted Y7 | ()

- sample points ofa Sample SpAc
_or ayv is called an Event. It js genets
“ar‘any English-capital alphabet. ' mple

: i I 4 ' sa

- Example 1: A coin i$ (ossed: at randor® the :
space § = {H, T}
¥ .‘xi E T . - .
Let E = Event of getting head = {H}
l?h{:.arrq::lt»:e 2: A dice is thrown at rando!
space S = {1,2,3,4,5,6}.
Let E = Event of getting an odd number

E=41,3,5}, n(E)=3

® F“" Event:- The event having 1o sample point
is called null event. It is denoted by ¢ @

Let A be a Null Event, then n(A) =0
(i) Simple or Elementary Event:- The event whic_h

cannot be decomposed into further events 1S

called simple or Elementary event.

Example - A coin is tossed once then there may

be two simple events.

A = Event of getting head.

B = Event of getting tail. _
te or Compound Event : - The event
n be decomposed into two Or more
or compound event.

n(E)= I

n. The samE‘e

(iii) Composi
which ca
events is called composite

Example-A Coin is tossed twice. It is an example

of composite or compound event because it can

the event HT and TH . Here {TH}

be split IntO
and {HT} ar€ simple events.

Mutually Exclusive Events or Incompatible

(iv) -
Eyents : - Events A and B are called mutually
exclusive events if they have no common ele-
ment. |
etting head = {H}and B = Event

A = EVE:I’II Ofg
of getting tail =

(T}, when a coin is tossed at




ol (U
Lt 1dB éai'e-mutua'lly exclusive eveﬁts L
A ees ;'('A"‘f'\B)'I'"L'O; P(AOB)=0

o2 nlA >

FORER Likely Events or Mutually Sy,

[ ) Equ::lsyot Eqii_probab-le Events: Metry,
i 'ﬁ,‘f:en all necessary evidences are taken.in
< ccount, MO event is expected to occy, mﬁ:o
frequently as compared to fhe other eveng i e
robability of each event 1s equal, then g

are called Equally Likely.

. Let A = Event of getting Head & B = Evep
getting Tail when a coin is tossed at randonm,

H(A) = n(B) : So, P(A) = P(B) Hence A &B are
Equally Likely events.

(vi) Exhaustive Events :- Let A ; A, ;A ; ...

SPRIL A ;A_aresetof Events such that no event

- can occur except these i.e. any one of these events

must occur, then these Events are called Exhaus-

tive Events. If those Events have no common el-

ements, then those Events are called Mutually
Exclusive & Exhaustive Events.

In this case P(A )+ P(A ) + o o vougdisiision 7
P(A)=1 Wi ARG |

Probability : - Probability of event A is defined

Bl ) NIA)
n(s)

Note:- | P(A
U<P(4)<)

event,

Af
Venh

as

) aIWaYS lies between 0 and i

Null
2 Theneven. A j called Impossible/ b

! - 5
Joalled Sure pe o) = n(S) Then Event - A




| ... sample space which are not the elemerl_tS'Of

. Complementary Event :- The set of given ev'ent-

is called complementary Event.
'Let A be an event of a sample space “S”
mentary event is denoted as A or AorA
finedas A’ or A or A° =S-A

Example-A dice is thrown at random. S = {1, 2, 3, 4,
5, 6)

Let A = Event of odd numbers = {1, 3, 5}
Then its complementary event

A4=S-A={1,2,3,4,5,6}-{1,3,5)= {2, 4, 6).
.-.n(Af)an(s)—n(A)=6—3=3.

. n(A°) _n(s) _n(A)
: n(s) n(s) n(s)

or p(A)=1- p(4)

hose elements of |

c and is de-

@

©)
Solu



DEMORGAN'S Formula

@ P(A*UB°)=P(ANB)° =1-P(ANB) _
(i) P(A°~B)=P(AUB)* =1-P(AUB)




T

Against the Eyent..

ﬂ--odds in Favour OR odds

- odds in Favour of Event:- Let A be 4 -
(i) le space. Then odc_is In favour of Eveirinﬁt ?sf
defined as Odds in favoyr of Event-A

n(A) nAd) _ P(A)

::__....—l——'-

A5 n(s)-n(A) ~ P(A%

Favourable outcomes
“Not favourable i.e. against outcomes

(i) 0dds Against Event:- odds Against of an Event -
A 1s defined as Odds against Event-A =
nA%) _n(s)—n(A) _ P(A)
n(A) n(A) P(A)

_ _Against outcomes
Favourable outcomes




RQBABIL]TY |

(1ii) To Fing Probability if Odds in tavqur or Odds
against Event is giveny”

r—

[f Odds in fay ‘ kS
ourotEvfzntA n(A ) p(A ) 'y

Then P(A)= and P(A°)=—2
Xty Rt o o
* P(A") a
If Odd ' A= -
S against Event P(A) . b
b a

and P(A°) = ——
a+b a+b

Then P(A) =

I = I | e




! _': LI' -I, l-’

Exa '-'--” .
mpl m Card is drawn at random i om a pac.k of::

92
__ carglaym S, Flnd Odds in favour of g,-**ttm;_, a km!:

@)l i (B) 12 3]
: (6 2 3 (d) None
Solution :- - (a) is correct.

n(sS) = ¢ =52,

Let A= Event of getting a king card.

K n(A) = 4(}1 =4

H(A) ]
n(s) 52 13

P(Af)=1-P(A)-1—i_i—§-

P(A) =

. 13
Odds 1n favour of Event -
i P(A) 5 n(A) gy YA)
P(A°) n(A°) n(s)—n(A)

. . D T
=53-4 48 12 12
odds against Event -

12

_P(A) _n(A) 1312
L) MAdL 13 12 00

CPA) n4) 11
T




-~ Theorems on 'Probabili.ty ;
| I. Addition Theorem or Theorem 0B Toss
Probability. . '

II Multiplication Theorem or Theorem on Com-
pound Probability | -

I Addition Theorem or Theorem on Total
Probability :- '

(1) IfAand B are two évents of a sample space “S”-

Then probability of either A or B or atleast one
of the events A and B is given by

P(AUB)=P(A)+P(B)—-P(A(1B)
n(A)+n(B)—n(AN B)
n(S)

. P(AUB) =

Remarks
 (a) Forevents A& B.
In case of either'or ; or ; one of them ; at least one
or options / choices ; we find P(AJ B).

. () Ifin Question word “and” is mentioned for eyent

| A and B or “Both” or A & B both or Senge of
 being common ; Weuse p(ANB)

Aodio Araum at randnm Geae _

(7i1)




| Mutually Exclusive Kvents:- If A and B gy two
| mutually . exclusive events n(ANB)=g.
_P(AnB)=0 ;
() ~.p(AUB) =p(A) +p(B) ;

- P(AuB) =" *n(B)
n(S) ‘
(i) IfA, B and C are three events (Not mutually ex-
clusive events) of a Sample space “S”. Then

P(AVBUC) = p(A)+p(B)+p(C) —-P(AnB).
~P(BNC) —-p(C~ A)+ p(An BnC(C)
(¢ii) IfA, B and C are three mutually exclusive events

of sample space “S”. Then P(AUBU £)=
P(A) + P(B) + P(C)

- P(AUB) = A +n(B)+n(ANB)

n(S)
() IFA A AL i ; A, are n mutually exclu-
sive events Then : |
PUA; O A, Ay Ul UA)



FA; B and C are exhaustwe events. Then '

p(AuBUC) 1.

1 IfA; B and C are equally.- likely events ; Then
p(A)=p(B) = P(C) .




S R

Exa -
™MPle 3, A number is selected at random from the

first |
. atural numbers. What is th ili |
It would be g multiple of 5 or 9. e probability that

@ 029 () 0.30
(c) 0.21 @ Notie
Solution :- (a) is correct

n(S) = %0 = 1000.
Let A = Event of getting a natural number

divisible by 5.

b b1 1113 6, R SRR ;1000} are in AP.

and B = Event of getting a natural number
divisible by 9.

= {9, 18, 27,.................; 999} are also in AP.

AN B = Event of getting a natural number
divisible by 5 and 9 both i.e. LCM of 5 & 9=45

= {45, 90, 135;......cc..... ; 990 are also in AP. }

Formula for AP.

[—a

n=——+1 ; Wherea= Istterm.; /= last term;
d = common difference & [Toolee _
G ) Toosk M1
1000-5 , , _
n(A) = +1=200
> P = g Tovo (20
n(B) = 99%‘9 +1=111 IV
45
P(AUB)= n(A)+ Mf();"(AHB)

T 11 =29 SR e
e = L= 0289 = 0.29




‘ Al B) =
) P(A/B)




denoted as P(B/A) a '
nd read as prob. of Event-B when
E.Vent_-A has already occurred. ;

‘Multiplication Theorem on Probability

Total _Probability = Product of probabilities of eaCh
experiments.

-. If A & B are two simultaneous events

Then P(ANB)=P(AB)=P(A).P(B/,). where
P(A) > 0. |

Similarly, IfA, B and C are three simultaneous events
Then .

P(ANBNC)= P(,A)'P(%)P(%MB) , Where
P(A) >0, p(AhBS}O



s‘m‘lsncs

Binomial Theorem

:-_-Bernnulll’ conditions for th,
‘Binomial Distribution.

(#) There should be a finite numpe

(#) Each trial must surely result i €ith
or a failure. e, Sue%

(#7i) The trials should be mdependem

(iv) The probability of success or fa
constant for all the trials.

r of lrlals

Illll‘e sho ulg

P(x=r)= "c,. PG "

Wherer=0, 1, 2,....... N
p = Prob. of success of a single trial.
q=1-p |

n = No. of trials .
r = No. of successes in “n” trials.
[It 1s also called Probabnllty Mass function]

=<5 a e i 1 _ Ar ity L-Llhl




‘Expected Value (MEAN) : - The algebraic sum of
products of the different values of taken random
variable and their corresponding probabilities 15 called

its Expected value. Expected value of random variable
X is denoted as E(X) and defined as E(X) = 2PX.

Properties of Expected Values |
I Expected value of a constant K isKi.e. EK)=K
Example:- E( 5 ) =3.
I E(K.X)=K.EX);
Example:- E(5X) = 5. E(X). |
11 E(X_+Y)=E(X)+E(Y)&E(X-Y)=E(X)-
E(Y) . |
Where E(X) and E(Y) are expected values of X
and Y respectively.

Example -E(2X+3Y)=E(2X) + E(3Y) =2E(X)
- +3E(Y). ' '
IV E(XY) = E(X).E(Y).

where X and Y are two independent random vari-
ahlec



ien

is

Lvhere, E(X?) = 3 X2 £(0)
;'_L..__
| PmpemES of Expected Values

i [ Expected value of a constant K

ﬂ Meaﬂ ‘u E(X) EPX

 EX)=3ZPX?

ﬂ) VananceofX V(X)=0" —E(X ok

"E(Xz) —u ZPX (ZPX)

| g
{

(m’) & ZXf(X) 0'2"= E(X*)-u

1
.- :
f

"X a continuous Random Vaﬁable i
() Mean = Expected Value )

= ﬂ=_E(X)-_—-'“jx fOOIX |

(if) Variance of X =V(X)=0® = E(X})—p*

Where E(XZ)_.= ]xzf(X)dx

isKie. E(K) =

- KExample:-E(5) = 5.
“E(KX) KE(X);
Example:- E(5X) = 5- E( X).

!nh-_ o S L

E(X-Y)~

P'robabil-ity Distribution is
X (€ 0

(.t i
PX) . it A

‘x ip PX \\P.X’%




; { @e .l‘l'mb;b
i T

Binomial
pistribution

Poisson
Distributi.o“

Normal Distribution

F-Distribution

Chi-Square P-Dlslrlbution
| Distribution
EEEI_ity/T heoretical Distribution
Saracteristics Di '
(baracteris iscrete Probability Distribution Continuous Distribution
k. 'Bn.mmlal Distributing  Poisson Distribution Normal Distribution
| Conditions (1) Same Experiments | (§) It is limiting case of Bi- | () It is approximation of Bin-
_should be repjeated a fin- | nomial Distribution omial Distribution
ite fixed number of time
Let n = No. of tnals
(if) Each trial has only | (i) n(No. of trials) is (i) N is large.

two events/outcomes i.e.
success and failure.

(iif) The prob. of success
= P and Prob. of failure

= q for each trial so that
pig=l
(iv) The value of P

must be equal in each
trial & same for

ssq&s=>q=l_p

large i.e.n — oo
(Practically n>20).
(iii) P(Prob. of Success)
is very small i.e. P -5 0.
Pract'ic’ally P<0.1

(iv) Mean =np =m
(Finite)

(iif) Neither “P” nor “q” is
close to zero.

e ———




| () Types of Dnstr-
| ibution =

(i) Parameters
(#ii) Mea_m
(h') Varianc_c

,-/' (v) Probability
: Function

(vi) Expected Fr-

I equency

] (vix')' Denoted by
 (vii) Restriction
‘on Parameter.

| @) Mode

| same for .‘q”

. H. Chélﬁctérisﬂci :

NG Variance = 1pd ;

alwuys in

(vD) Vn_nabies :- D:screte

f)iscnelel Prob. Distribu-
tion
Biparametric Distribut-
ion
(Parameters are 1l &p):

\5{‘4?3“”“_’.

@dean =np= M

npq<np

Wherer—O 1,2,....;n | Wherer=0,1,2,3, ...5n
p = Prob. of success of a| m = Mean of Poisson-dist-
single trial. ribution = np
q=1-p —~pe=2.7183.
{n=No. of trials [Probability mass function]
r=No. of successesin | -
| “n” trials. V)
| [It is also called Proba-
bility Mass function]
Np(x=r)= N.P(x)=N1T€
.
[X=Bep Xy
O‘FP(‘-. m>‘7=.0_',_,',
Unimodal or bi-moda
1 Unlmodal or hl-modal
), i .
Pen S
Ho = lntcgml partof i am)
(n + e = integra part ot‘m lf

Discrete P

If' m IS nun_

l““%'.fer

Varian(:c; 02

Where
M =Mean of normal Rz
variable X 3

variable x.

e = transcendental
2.71828 |
n =314 4
{Itis also called pmbabililfz |
Densuy Function]. ;

'TN‘CX,(-{-OG

Ummodal M=




value of variance

(x) Additive Pro-
perty

(xii) Application

(n+ Dp is integer. Then

o PRI,
L..»-;"""—--“—
Tf(“ + 1)p is Non-
Integer,
3 M,=(@m+1)p-1
(x) Maximum

Whe:ﬂp:qzo_s aﬂd
Maximum |

Value = L
4
Follows Additive Pro-

perty

| X ~B(n,;p)

Y ~N(n, ; p)
Thenx+y~B
(n, +n,;p)

When trials are indep-
endent and each trial
has just two outcomes
success & failure.

__ Discrete Probgb;

.\ __‘_-_-_-_‘—I—-__-_-‘
Binomial Distributlng

— Vg |

| Follows Additive Property’

“CH.24:PRO | _
e BABILITY L
DlSTRanf_rlON (THEORETICAL Dlwmnln‘ : |

. : 10N -

lity Distribution

o —e

Continuous Distribufion’ =

Polsson Distribution

Ho=m-1,ilmis
integer '

If X and Y are two indep-
endent variable follows™ '
poisson distribution with

means m, & m,
:Then X + Y also follows

poisson distribution with :
mean (m, +m,).

When total no. of events is
pretty large but prob. of
occurrence is very small.

Normal Distribution " “

LY TR E N [ ROt Ly,
iterli 2 2 HI

Follows Additive Property
If X and Y are quep_endgm

?1" hormal Variable with mean

43 1,-a0d SD 0305

SD=yol+0; -

profit etc.

1 respectively ThenZ=X+Y
‘| also follows normal distribu-

‘tion with mean (4, + f1,) and

oA
- e =
s ' P -

|

When Variables are continu- .
ous like height, weight wage;

Sl Gl P



** N is unknown

s = <005
N <O

**+* SRSWR

{S_‘melc Random Sampling
with Replacement)

n
‘ T 2 .
(1 N 0.05

** SRSWOR

(Simple Random Sampling
Without Replacement)

Where, ¢ = Population S.D.

n= Sample size -

el ol N =n
SECX) =T\ N ot

5
SHL ) o p—" )
(x) Vn=1\ N~|

T X ! AR g fAnsTics s ‘ 1
e p T O
PRI AR e e Whepha, S0 55
- Foroxample, T between absery ed and on:ila rr :; R ’,l
[Contidence | Levelof ted values 06 S.E. T, P
{oa T | et S e 1965 S,
gt g : " 4 of ¥lgs e
98 % ™ o g fess than 1.96 £ Sl
! If the difference B 7 § g
95% L he difference is more than 2.58 P.L lg:w!fitdm
09% 1% i o ! "' R oy s than 2.53 P_';. ot ”Bﬂiﬁ
99% 1% f the difference is 163> ¢ :
] ) : significance. Unless othery . ™
: 1od at 5% level of sign! TWise g
Note: lqnpmct ice, usually the h)”P"ﬂ,"’“? are fested - : ) .;‘
examination, )
: - 1 IEAN -
COMPUTATION OF STANDARD ERROR OF THE D il
‘ : - When “c” is unknow “n
Population Size When “c” is kl_'““‘“ oF ——E-l—'f-f__"‘j;:“‘
— o S'E'j = h“‘”"-:
(1) * N is Large S.E. rsjp Jn—1

Where, S = Sample S.D,

n = Sample size

N -n

COMPUTATION OF STANDARD ERROR OF THE PROPORTION
Standard Error of the proportion (P) = SE(p) as follows :

Population Size

When Population proportion
is known

When Population proportios
is not known

(I) * N is Large

** N is unknown
n

oy —=<0.05
N

*#++*SRSWOR

(Simple Random Sampling
without Replacement)

)y * % 20.05

** SRSWOR

(Simple Random Sampling
Without Repl acement)

) PO
SE(p) = J‘E
n

where, P = Population
proportion

0= 1-P, n = Sample size

_.——n—-—'—'"_""_—'__'-'_-

PE—

SE(p) =1/-‘?i
n

where, p = Sample
proportion

g= I‘P. n= Smnplc size

n YN-I

SE (p) =




R A R i M Detween ou|

variables the
OVARIANCE

m much two random Variableg ,,

together is a measured by a Mathernatlcal tool ;
Covariance. It's similar to variance, but here Varian
tells us how a single variable varies, Covariance tﬂcf
us how two variables-vary together. Let a set of N Pairg
of observations (X, Y,), (X,, Y,), ... , (X Y ) relatin
to two variables X and Y , the covariance of X d,1§
- | usually represented by Cov (X, Y) S deﬁned as -

1S Callad

o e »

] ), ConX, < ZEERLY) gy ;
: N N

€

where,x = (X—i),y =(Y —?)

-

0 (u)Cmr(XY)-—ZXY XY

1| EOD-EOOXEQD. o e

| PDADEDTICE NT MMNUADTANCTE




Karl Pearson’s Coefficient of Correlation .
1. [Cov.(X ; Y) and standard deviations are EWE“]

Y

__Cov(X;Y) _E(X-X)(¥-Y)
Oy.0y No,o,

- Ox =sd. of X ; o, =sd. ofY.
N = No. of observed pairs. | |
2. [When observed values pairs are smaller in size]
. NEZXY — ZX Y.

LS 2 o) 2 o 2
JNEX? Z(ZX)? JNZY? - (ZY)

3. [When observed values pair are larger in size]

4 - NZdxdy-ZdxZdy =

Lo St 5 2 2
JNZdx® - (Zdx)* o/ NEdy® - (Zdy)

Where dx = X - A ; A= Assumed Mean of X - Series.

dy=Y-B; B = Assumed Mean of Y - Series.

Where

4.[When y and y are whole numbers not in fraction]

4——’_’"'_:.:’;' tha cavariance between variahlec Y




SUIULIWVIN: |4

NY dxdy- (de)(zm
J N a2 (S x| NYdy ~(Faf \

8x2116—(47)(108) \“’/

=0.95

—_—

J18x1475— (47)% |/8x 3468 — (108)’
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= LE ERROR

e ERROR- AND PROBAB

' _~STANDARD ERROR  AND ¥

i i/gF CORRELATIQN_COEEEICIENIM;“-‘*'”_"/_
- ~—1 Standard Error - The Standard Error of Coefficient

of Correlation is calculated as follows:

e 2

l—r
Standard Error (S.E. ) =
bl 9

where, r = Coefficient of Correlation , N'=Number of
pairs of observations . - | ' .

Utility - Standard error of correlation coefficient is

used to ascertain the probable. error of correlation
coefficient . |

2. Probable Error

A




cOEFFICIENT OF DETERMINATION

Meaning - The coefficient of determination is defin
as the ratio of the explained variance to the tot
yariance.

e —— _‘_-‘_H_-‘--..

e .
Explained Varianc.
~ Total Variance
Calculation - The coefficient of determination i
calculated by squaring the Coefficient of Correlatior
Thus, Coefficient of Determination = 2

Maximum Value of r? - The maximum value of 7 i
unity i.e. 1

Minimum value of 2 is ZERO =0

Example 2. If » = 0.7, what is the proportion o
variation in the dependent variable which is explaine
by the independent variable?

Solution:-If r = 0.7, r2 = (0.7)* = 0.49, it means tha
49% of the variation in the dependent variable has beer

explained by the independent variable. It means 49%
of the data is accounted & 51% is unaccounted.

COEEEiriEnT A NON-DETERMINATION

/Coefficient of Determination r?=




”ﬁ"r’ﬁ “The Sostlicien o Of determination

by squaring the Coe oeffici
, d]d" Co.efﬁtlel‘lt OfDetermlnmlolent of C

}_-Ml
- y(imum value of P is ZERO =0
2. If r=0.7,
ple What is the Proportion of

" gristion in the dependent variab
b he independent variable? le which is explamed

Ifr=0.7,°= (0.7)* = 0.49,
1% of the variation in the dependent van::brllr:::bteh:,:
eplained by the independent variable. It means 49%
of the data is accounted & 51% is unaccounted.

 coEFFICIENT OF NON-DETERMINATION

Meaning - The ratio of unexplained variance to the
total vanance is called the coefficient of non-

')-1 g =

Total Vanance
_____.-r"'”"
expresses the % of total variance which is not

-
Non-Determination ¥ | g —1— 6ZD’
Unexplained Variance N* N =

1<0:36= 0,64 "

ariable. -

COEFFICIENT OF ALIENATION

Coefficient of Alienation is the squarc rﬂot of
coefficient of non-determination.

(Eoefﬁment of Alienation — .J )
is used in determining standard error.

SPEARMAN'S RANK CORRELATION

Correlation between two variables , having qualitative
characteristics (as, beauty; intelligency, honesty ‘etc.)
is obtained - on the basis of rankings is called Rank
correlation. It is 2 nonparametric measure o

correlation. It is also applied to find the level of
agreement (or d:sagrcement) between two ju:_iges to
assess quahtatwe characteristic. Rank correlation co-

efficient is denoted by r, or R.

\’hm‘l) -R, = D:fference of Ranks between
paired ltcms i.e. deviation in ranks _

explained by the given independent variable.

N = No. of pairs of Ranks.

It means ‘that 64% of m;mmen in the depcndm
Variable has not been explainad by the in epcndm' B
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N
\‘A
LetAB is a regression line of Y on X
where b = slope of the said line

Where a = X imcrcept =

w.:;‘:‘""_:::' H-..___.____“_-J-u 'l. i “P ffsr":i_-wﬂ preer R f‘”s!“ﬂ ““c orx o-r—.‘-vY‘ i "¢',.:‘?‘ ::;%
*---T,:-n-._“ﬁ__ Inn Ilne ;thif"n; Ridr mit L L2 b= bcst estimate nf)( fur a BWCn Vﬂl .\.!;":t‘*,cj'ﬁﬁi
U ' Bives h'LS 1. Sl EWLS UGM\ R
or% t csumnh, of'Y Inr a given value | : 4 1' 3
: . . : ; { i'.'
Bression egn. of Y on X is 2. Regress! ON }
=a + bX 1

Let AB is a regression line of X on 'Y
where, 1/ b= slope of the said line,

|
|
:
1
i
|
|
|
'i
|
|

3. LEAST SQUARE METHOD 3. LEAST SQUARE METHOD
Normal Eqpns. are Normal Eqns. are
LY =aN+bEX IX=aN+bZY
|
IXY=aZX +bEX? IXY=aZY+bZY
Solving these two normal eqns. we get the Solving these two normal eqns. we get the valyes
values of “a” and “b”. Putting these values of “a” and “b” Putting these values of a and b
of aand b in the given eqns. Y =a + bX ; in the given eqns. X =a+ bY ; we get the
we get the required eqn. required eqn.
4. Second Method 4. Second Method
Regression Eqn. of Y on X is Regression Eqn.of X on Y is
Y-Y=b (X-X) X-X=b_(Y-Y)
where b = Regression-Coefficient where b_ = Regression-
of Yon X. ) Coefficient of XonY.
_}f = Mean of X - series X Mean of X - series
Y= Mean of Y - series '\', = Mean of Y . e |
Formula to Find Regression - Coefficient AR
= B e IR
Regression CoefTicient of Y on X = p R
e ———”—'——-Mﬂfﬁclem ofXonY= b
: o,
g b_,,=f-_" where o = SD of x serjeg ' 1. hl,‘-:r—_i. :
= SD of y-series, 1= correlation g, Where o= SD of x series ; _'
fficient O, =SDof . 2 , WA
5 c.oc Cﬁcﬂ'cmﬁ{y series , r = correlation % !




1 ‘Regression Coefficient of ¥ on X'=b,

L - P L o X . : .. - - : ,‘ . :
2 e '._L‘O\';(X:Y' Sl T ey '
AR :’Lfn'-bf‘ AT e ')' -
SOt 8O NI
X ~(2X)*

when x and y are ‘smaller in size.

when x and ¥ are

N‘de)’-f-d;ﬂ;

5 e
2 = __Nf‘dxd)‘ —TdxIdy

4.bﬂ” 2
e NEEE (Zdx)’
where dxX =X~
NeA A where dx = X~ A
=Ass dp=3
umed'Mean of x. A = Assu’med Mean of X-
A" = Assumed Meanof¥.

y are Jarger In

A, — Assumed Mean of y.
[\:fhen x and

[whenX and y are larger in size]

where x= X -X

[when X and

:y=YﬂY

where x= X -X
and y awhole No.

[when X

Type !
Jof the following data:

gxample 1. The regression co¢
(Y = (5,2 (2 3); 33 1) 4,5, 4, 4)}
(@ -0.20 (b) 0.25 (©) 032 (d) None

Solution:- (a) is correct.
xX? XY

X

5

2
3
4
1

BE L
X =15 _
><43—15><15= A

fxony(by) | | NIXY-EXEY 10 % 800 - 40 %20
R TEDS T mmsoo-(m)]l

@ -0,493
L (e) 0.749 (d) None

~_ Solution:- (b) is correct




PROPERTIES OF REGRESSION COEFFICIENTS
& LINES | ; |

1. The correlation coefficient r is the Geometric Mean
of Regression Coefficients b & b . The product of
the two regression coefficients is equal to the square

of correlation coefficient. r = .bey.byx i.e.
iodug
b,b,=r

2. Signs of Regression Coefficient and Correlation
Coefficient 1i.e. byx, b:xy; & r must be same.

3. The regression lines always intersect at their means.




L PARTC:ST
* 4. Slopes - The slopes of the regr essLOU e
and the regression line of X on Y ar

1

respectively b and b
2l xy

: o i epends
5. The angle between the tvyo regression lines depe
on the Correlation CoefTicient (r).

i ch
(/) If Regression lines are perpendicular to each
- other, then r=0. -

(#f) If Regression lines coincide (i.e. become .
identical), then r=+1 or -1.

6. The estimated value of X or Y can be obtained
through Regression equations, if r = 0.

7. The value of Regression Coefficients are always
independent i.e. does not change with respect to the

change of origin but changes with respect to scale i.e.
dependent on scale.

8. Magnitude of Both Regression coefficients cannot

be greater than one i.e. if one of the regression
coefficients is greater than one (unity), the other must

of both regression
€ss than one (unity).

9. Arithmetic mean of both regression Coefficients ig
creater than the Correlation coefficient

b, +b,,




— csslon Equs.) Tricks

Similarly: i | |
[fax + by + ¢ = 0 be a regression eqn. of X on Y.
aX=—-bY; _ |
c b — Coefficient of Y

orX= . i Y., = Coefficient of X

‘Example 12. For variables X and Y ; the regression
equations are given as 7x -3y - 18 =0 and 4x -y - 1|
= () then the regression eqn. of y on x is

(@ 7x-3y-18=0  (b) 4x-y-11=0

(c) Cannot be decided (d) None
Solution:-(a) is correct.
Let 7x - 3y - 18 =0 be a regr. Eqn. of y on x

~p = Coefficientof X = -1 _ | 7

— —

™" Coefficientof Y 4 4 -3
Then4x -y - 11 = 0 should be the regr. eqn. of x oY
b o Coefficient of ¥ PELTRE

!, e —— i —

Coefficient of X 4 4

N
"3

LY ae 2: ._7‘ 1
ek bn'byx—"sz=izi<l.

the regression Eqn. of y'on x.

ks

! obeamgref_’?“’“ eqn °.f_3_’ onx, R

7> Our assumption iS correct, So, 7x -3y - 187 9 -. ‘




""" ‘*j‘hﬂ"";l"x‘ ) F[sheri “Lesvisimerby” Siple Geonrefric: mean oF FIeee: 5
I&“‘ l“ vE Gy e Tt L TG Relntlves and -the Welghted Aggregatfve ﬁ'méﬁ *-mf
S T ' ' o “~Methods which satisfy thetest = -
"1 Unit Test e , fy =
_ e 1§ o % except Simple (Unweighted Aggrcgat_l_ve) ex
L oo Reversa ent 1. The Fisher’s ideal formula, :
2. Simple geometric mean of price relatives , - ‘\
3. Aggregates with fixed weights, _
4. The welghted geometric mean of pnce relatives 1f we S |
use fixed weights, and
5. Marshall-Edgeworth Method. \
6. ' Kelly’s Index No.
3. Factor Reversal Test | Fisher’s Index \
4. Circular Test - Q- L.

- Simple Geometric Mean of Price Relative.

2. Weighted Aggregative with Fixed Weights

ok




i "?T'.T"‘Wﬁﬁsﬁ s LA L BRSO SRR R Rl R K S s et e TS

: B 1'\"]580 sthegain
3 %S‘s to the worker? 0 to Q ?b 000 What 1 , There isa

worker.

IOSS Uf f 432 tgi.. g 4

o e e e AL T . .
b T ) ot
i s et --r--\--._ ! A
_,,_,_ P "-—'*-ga-..__‘
.’"""‘"\n

om e TED INDEX NUMBERS ' i

(@ Simple Aggregative
| (5) Simple Average of Relatives

Z Pr 100

Po

(i) When Arithmetic Mean is used \ Poi =




P, Ep.qo

o = =2 %100
Epo‘h R R

" paasche’s Method '
.-:iﬂ_) A : P, = _Ipg, %100
Ipyg,
[ﬂl] Dosbish & Bowley s Method il ot oLt P Ipq, Ipi‘h
L, _ e Ipu‘?o zPo‘ft le
¢ 12 v I
(#) Fisher s Ideal Method P, =JIxP = |20 TP 100
=  \Zpg, g
Z(qy +9)% Py Ipia9+ 19 '
Y ————————— lm:——-—-’—"—'—_ lm
() Marshall-Edgeworth Method | For " lgo+a)* Po %  Ingao % o‘fix
(vi) Kelly’s Method g s :
' ) . 01~ | wo
(a) If fixed quantities are §ver & g Ot o S 5 i
: P, = 299 100 where 4= % 5 ' ;
(b) If average of the quantities of two years P4
i is used as weights
) Weighted Average of Rela(l'® e
.-.‘_I : (i) If_Ari:hmetic mean is used : e ey S s g
o B 100 , v = Value weights = Puflo L ‘

Py~ %lf:r.ifag [ A4 i

- where, P = Price relative
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Py ok e L ey

N T iy

0 T W R T e ';-.-aart::'mn?-“d L iU T B r;:
(.}QU"‘NT“\' INDEX NUMBERS i BT Y
- “"“lhted i o
A‘W“‘Vl |llﬂtﬁ - Eﬂj},’lxlm _j. i
(0 On = TqoPo o
- D Laspeyry, Mithed . 511 X 2k
: 0 ﬁBL:L’LxIOO : %
) ’.ﬂt‘ke,&{w _ o Zqobs 5
E"jfﬂ-rzq!&* |
\ __fgo_@__rﬁ‘!—LxlOO |

(W) Dosbish & Bowley’s Method Qo = 2 3

(V) Fisher's Ideal Method

+
B0+ 0¥, 00= AL 0P x100

() Marshall-Edgeworth Method Qo = Z(p,+ P) %40 2qoPo + Z4oP1
(")) Kelly's Method
! 24P 4100
(a) If fixed price are given as weights Oy = 4.P
_Zap _Potp
(b) Ifaverage of the price of two is used as O _mxmﬂ , where p= >

weights
(b) Weighted Average of Relatives

(i) If Arithmetic mean is used Qy = EE—C,:}/- where, Q = Quantity relatives
[}
0, X100 V = value weights =pq,
i zV
(ii) If Geometric mean is used Q,, = Antilog [ Z]T’gQ]
4. VALUE INDEX NUMBER PyxQy = 2P 10
):Pn%
s, TESTS OF ADEQUACY
(a) Time Reversal Test FixQ, =1
g (b) Factor rm,'er.'fﬂf rest t F:ZII XQm - xplq

:anu




(NUMBERS

or - test
aﬂ*’ _
/ Link
n ¥
s e Number = == 3ol uren vy
1 e Ty |
:on of Chain Base Index into Fixeq ;m *Chain Index of previous Year
ase |nde,g '

ﬂ'xﬂixpm“.l

0*‘“’5
Current

oar’s FBI = year's C.B.. : ;

P X Prc‘.qous yw-s F,B_I.

L"ﬁ“y ! , 100

rsion of Fixed Base Index into Chain Base Inde
¢ Index

C \I
{
Current year’
s CB.I= year's F.B.L

et year Previous year's FBL <

¢ qversion of Link Relatwe to Price Relative

Cu v li
-y .ar’s Price Relative= rrent year’s link Relative X Previous year's Price Relative
; ' 100
o Base Shifting
OId Index Number using old Basc | <100

New Index Number using New Base =
Index Number Corresponding to New Base period

i1, Splicing
(s) Index No. of old series under forward splicing -

100
xGi .
ndex No.of old series Given Index No. of oldseries

es under backward splicing

10 g
Overlapping year’s |

(b) Index No. of new seri
No.of New Series

5 Overlapping Index No.of Old Seriesx Given {ndex
100

12. Deflating

(i) Real Wage = Money WA£€ 100
Price Index

| RelR X
Base Year

(ii) Money Wage Index = pfoney wageof the

100

Money Wage IndeX 100

"
(lif) Real Wage Index = Price IndeX
g Index Number)

1
;' Consumer Price Index ( Cost of Livie
5oid (U

: _ L—x 100
. () Consumer Price Index = anqﬂ




EPW

(u‘) Consumer Price Index = zw

EIW f‘—xlOO
(iif) Consumer Price Index = ZW Where P=1= P

0

= — T



