(3)

(1)
(2)
(3)

(4)

(3)

(4)
(5)
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wqammvﬁéﬁ,waﬁawm%ﬁﬁwﬁmmwaﬁmmﬁmél
' TN WA & IUATT
_ (Use of Geometric Mean)
mamqﬁgaﬁmaﬁwﬁaﬂaﬁﬁﬁmmmwmwﬁm%l
mw@aﬁéqﬂaﬁﬁwawa@@ﬁmmﬁﬁaﬁmmmmm%:
H;ﬁ;mawaﬁﬁqaﬁmmaﬁaﬁ«ﬁmaﬁwaﬁm%ﬂﬁémwmwmm
|

sty P O TR st aTafuE fawwa A agfa faawel @ oftga ® w9 § YOI W H1 ST
Ty I B R

aneyl

Model Questions
=7 Toel § O WET §| O
4328, 592.35, 83.65, 5.832, 0.7698, 0.05263, 0.00506, 50.062.
Find the geometric mean of the following :
Size : 4 8 12 16 20 24
Frequency: 15 10 3 20 2 18

Compute geometric mean of the following :
Class : 0-10 10-20 20-30 30-40 40-50
f: 5 40 10 50 5

uﬁ%@'ﬁm{gaﬁﬁqﬁztaﬁﬁmfuﬁgﬁﬁm%,ﬁuﬁaﬁmmqﬁqﬂw%?

@mﬂﬂmumaﬁﬁ@%ﬁﬂ@,mﬁamﬁ25%ﬁat@t,qahaﬁﬁ'15%3%31@32:13111@
aﬁaﬁﬁs%ﬁatéaﬁmmmm%,mmm@mﬁmwﬁ%n{aaﬁﬂx%ﬁm
g siwa i R W@ |
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qr3s-17

ecHch HTEYg

(Harmonic Mean)
i o,

Ea:il ﬁvﬁwmmwmmﬂqﬁ%w(Reciprocals)iﬁmmw (Simple mean) %1 SJFT
ﬁm%wgwﬁw‘mmmmmzh%ummmamnﬁfﬁaﬁmmmaﬁm%fmm
arm%|3@Hm.§mam‘mr:ﬁn%|mmwﬁaﬁmﬁéms}ﬁ$mﬂqﬁwwmm
%|W%ﬁa@rmwwwlﬁwa@amw@mﬁ@mmélwmmw
mﬁm%mm%aﬁtsgaﬁ%mﬁuﬁﬁm@ﬂmﬂwmaﬁmmmmsm%lmﬁwaﬁm
w1 Forn T foa s R | e fag feafafen g1 @ v fen s @

Hm = Reciprocal of iec'%)ils
D
Hm = N
ZReciprocals

FRAT PR E 1 @@ Do g o @ W w9 81
TO™S AT &} TuTEr
(Calculation of Harmonic Meam)

(1) =T At (Individual Series)-=fea St ¥ THF WA WA FN FE WA T 1w @ 99 g
mwmw%mm%mwgﬁ@sﬁﬁ@me’ts@wﬁmgﬁzmmmm%n
= | ¥ @ e R W o@Ea R

IIEIT - 1

frefafas =1 v me 3@ oWt

o 8 5 2 3

'

Hm = Reciprocal of —————_ZRQC': rocals

> Reciprocals = i+l+l+l+l =ﬂ
10 8 5 2 3 120

| W HUA @ W
Hm = Reciprocal of llzi(i = Reciprocal or 151

5
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- _1_ - 6_09 =13.97
15_1 151
600
.. Hm=3.97 Ans.
IEIOT - 2

mmm@mf&aﬁ{ﬁmﬁ#ou’rouﬁra'aaﬁvﬁr@a'qm%aﬁtmmﬁo
foho Hlo wfa sir =t 7 } T wwar & A W AW fow SR sima ufy T 0
' :

Hm = Reciprocal of z Reciprocals

N
Ran: 1 1
Z Reciprocals = — + —
30 60
N=2

2 Reciprocals - L+L - 2+1 B 3
30 60 60 60
60 120

=3x—_=—=404ofmo Hio wfa w1
1 3 3

sttwa Tifi = 40 fFo o WY He

IE0T - 3

In a certain factory a unit of work is completed by A in 4 minutes, by B in 5 minutes, by C in 6 minutes, by D in
minutes and by E in 12 minutes. What is their average rate of working.

T : , ‘ .

qfF W9 & S 7 W e At g f=1-fir fa @ g frn T € ot w7 siea R Fren
% o st we w1 suEm aifea 2

N
2 Reciprocals
gl : N=5

Hm =

Z Reciprocals =l+l+l++i+—l—= 48

4 5 6 10 12 60

T H A @Y W

Hm = i_éx@=§ -5—=£:625
48 1 48 1 4 4
60




160

JSTAOT - 4

TF TEE WET 1000 o Mo WS A TH AIHR A T Th TR A ¢ | FHER & W AR s
9% SeTd AN 1000,2000,3000@40001%%%urf%r*q’aaﬁnﬁi@aam%|3‘q’|§maﬁa—ﬁwwﬁ1m
@l

A
75l N=4
¥ Raciprocals = + 1 + I + ! = 25
1000 2000 3000 4000 12000
Hm= N
¥ Reciprocals
_ 4 =ix12000=1920
25 1 25
12000

- 3ftga Tfa = 1920 fo Hio gfa wver |

ST T @ F o A F I T T I @ o @ § 9% wa df @ feg S-SR Aot & v
1 SAFR TG T § g THH A v ¥ e gen ® @ 56 O ¥ oJohn I Fn wfed w W ¥ 1 AR
frrren ot o @ wHa sifus SRR A et @ wee o sty gt | ora: U oftfeafa # Sgem WA @ fag
=Y A (Reciprocal Table) T Semdl et ST § | 378 gAa qelgem =qen wiferm <& *1 fafy &1 ==t w6
TR ST b WeAH ¥ TH STEM W e |

S gRUN A Gt @ I A el § o g ol § | v wve § U A wew g @ ff
MAH EIE W 0 W 9 aF B N T T ¢ | Frd FE F oYohd @ Bl @ IH TATUH IR HTh TR HH
1 o fem S £ 1 fRY ged q 3 Vertical side W 1efq vom W @ W ¥ 1 39 W A 1.0 9 9.9 9F
= g s w4 @ Bt ¥ 1 @ R gen § quve ® 3 YR fawen § R o% s gRoft & g Hiem
F fie W 1| @ R HEm ® AR 3% kT WUl @ Horizontal side 3iufd WeA @uE W gen =enm sfF Mean
difference ¥ ¥t eI WU ¥ W WA ¥ W@ G @ W o4 ¥ | T0 WRR WS gen # e Hi sH
T a3 € o fomer 3§ o fen § qen faad ofw 3@ yRew ¥ fawem mnoon | IS & fae a5 @
Rt 2T § @ SgoRT AT F Yo T § 5 e IER UMY e @US % Y[ 9 W H AE 9g o
F S 2000 ¥ 1w quer oI WM W AN W FiE o ge § quHed w fewwd faw @ 9w ogern an
% worm wry ¥ fie w ot 1 W S v 55 9 ofRd @ ¥ | 9% Wed W o9 qo ®9 # 9ol & ged we
F 7@ firel WA oT: qONed ) TF 301 A REeEW ge 39 5.5 & foa T SR 5.5 i v e ¥ '@ W
TGS I T WIS @ YA W H AM g fom S L1818 ¥ 1 9% @ R wW wwew ¥ € q@ e W e
wF % 99 fagw KA 2 @ Tl o <yve B uE ok 9 fowe R ST 1 ew: 55 1 SgohH 01818 B3
?Rﬁmvﬁ5648mwmmzﬁaﬁwaﬁ@aﬁmﬁf@ws@imswmmaﬂ?m
5.6 % T T WIS B 4 A6 WO 1 ged Tel ST S L1773 § 1 8 %1 ged Mean difference ¥ § 31139 W
F A wET S 3 Y 1 53 Her @UE R A L1773 § ¥ WA 23 W.1770 WK BN | 379 e i A 37 wrd fawe
Wmmﬁwmﬁwqﬁ‘ﬁmmmmiﬁ%lm: 5648 H1 [RT 0001770 B3 |
AFEIFAER T ITElEE ot fear W wwa € ' | |
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‘ wmw&:%ﬁ%ﬁtﬁwﬂu@rmwé&%%ﬁmvﬁumw{i@ﬂ%ﬁwméumﬁaiﬁ
wwﬁ%umwnﬁfw@%’ﬁaqﬁmmﬁﬁqﬁaﬁamummﬁﬁaﬁmwmm%i

'W-%ﬁﬁﬁmqﬁmﬁﬁvﬁaﬁmmm%tﬁmmﬁmaﬂnﬁwéﬁm|

JEIRAUT - 5
85 70 10 75 500 8 42 250 40 R 36
T
X Reciprocal o
85 01176
70 . 01429
10 10000
75 .01333
N
500 .00200 Hm= ———
8 .12500 T Reciprocal
42 .02381 10
250 00400 = 034697
40 02500 = 28.82 Ans.
36 02778 :
0.34697
3 - 6

Compute harmonic mean from the following data

800, 78.3, 9.45, 676, .07834, 004656. 0003425, .0002853

T
X Reciprocal
—8-(;(; .001250
78.5 012770
9.45 .105800
676 1.479000
.07834 12.76000
0044656 _ 214. SQQOOO
.0003425 . 2920.000000

.00002835 3505.000000

n=8 38199.158820=2Recip
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2 Reciprocals

N
38199.158820

8

Hm = Reciprocal of

= Recp. of

=Recp. of 4774.8948525
=.0002094
.. Hm =0.0002094 Ans.

@ wEfvsa soit (Discrete Series)-wfred 4vit ¥ TUews Wew I owA @ fow fr= gfieand
T & W §

1. wA9eW, Y% TAM (X) F Johd Fben 9w S

2. oA W aqEeta ST @ on B e w1 9 (Z(Reciprocal X)f)sra == feran e & |

R G Rl L Ll 1 I R SI G

Z(Reciprocal x) f

Hm = Reciprocal or

. N
1 Sareww @ e fiem ok we frm g
ITEIUT-6 ‘
= famw w1 e Te 9w WY
X 2 3 4 - 5 6
f : 4 9 16 10 24
. BT ¢
X Reciprocal (X) f (Recp. X) f
2 1 4 l><=2
2 2
1
3 - 9 lx9=3
3 4
4 l 16 lx16=4
A 4 4
5 1 10 lx10=2
5 5
6° z .24 lx24=4
6 : 6
N =63 2 Recp. f=15
Hm—_—__N___
Z Recip.f
= —6§=4.2
15

.. Hm=4.2 Ans.
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SYGF T B ok dIfaE & SEM ¥ Fr TER S S g @

X Reciprocal (X) f (Recp. X)f

2 0.500 : 4 2.0000

3 0.3333 9 2.9997

4 0.2500 16 4.0000

5 0.2000 10 2.0000

6 0.1667 24 4.0008

63 “15.0005

Z(Recp. X)f

Hm = Recp. of w
15.005

=Recp. of - —=
P 63

=Recp. of 0.2381031
=4.202 or 4.2 Ans.

(3) Waa SiTit (Continuous Series)-aaa it § sUeTE W e @ faw Prafafen whew T 5 S
%: ° 0

() wf T W RE-Teg W w fen W € 1

(i) wea qoui *1 sgoRy Free fern S @ |

(ii) SgFH P AqE G ¥ N FH TEE A (S(Recp. X)) FE W ferm ww

(v} ofa o frafafed @ &1 w@0 =& s0es e g W o s

Hm = Reciprocal of {ReciProcal X)f

N

3T - 7
Calculate harmonic mean from the following : .
Class : 0-8 8- 16 16-24 24-32 - 32-40 40-48
Frequency : 12 16 13 10 ‘ . 8 11
B ,

Class M.V i Reciprocal (M.V) Recp. Xf.

0-8 4 12 0.2500 ~ 3.0000

8-16 12 16 0.0833 1.3328

- 16-24 20 13 0.0500 0.6500

24 -32 . 28 10 0-.0357 0.3570

32-40 36 8 0.0278 - 0.2224

40-48 44 11 0.0227 0.2497

70 5.8119
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Hm = Recp of M

_Recp. of 38119

= Recp. of 0.0830271
=12.05 Ans.

Wi ¥ W
(Weighted Harmonic Mean)
mmmwaﬁWHmmmﬁmm%|sﬁﬂmaﬂﬁmmw¢%¢rﬁmtﬁwﬁ
O T Ut ® 4 (S Reciprocal. W) 31 #3d € a0 5o 90 @ A (S W)R 9 39 WS STee
1 ord Fre T T 1 A o W g ? 1 afa me # e @ fag B gy SeE 6 wen S

W. H.m.=Reciprocal of Z(Recp. X)W
- ZW
. ITEIUT-8 »
1 g % uR W e me o
Indices : 100 110 105 120 95 80 130
Weights : 5 6 8 9 _ 2 4 6
T
Indices Weights Repiprocals Reciprocal x W
100 5 010000 0.05000
110 6 009091 054546
105 8 .009524 0.076192
120 9 .008333 0.074997
95 2 .010530 - 0.021060
80 4 .012500 0.050000
130 6 .007692 0.046152
40 0.372947
W. H.m.= Reciprocal or Z(Recip. X)W
W
= Reciprocal of 9—3@
= Reciprocal or 0.0093236 _

=107.3
W. Hm. = 107.3 Ans.
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3qlaul-9

A man travels 60 Kms with train which runs at the speed of 40 kms. per hour, 60 kms. with motor car which runs
at the speed of 30 Kms. with cycle at the speed of 8 Km. per hour and 10 Kms. on foot at the speed of 5 Km. per hour.
Calculate the average speed per hour of the whole journey.

T ¢

ot fafer=t T § srem-orem gRE a1 W € 1 oT: @@ # T gh Wafua via @ forg R w1 wW w0 R
gl wifta ecas My I9YRE TAN | _

Speed In KmsA. Distance convered Reciprocal (Recip. X) W
40 60 0.0250 1,5000
30 . 60 0.0333 1.9980
8 20 - 0.1250 2.5000
5 10 0.2000 2.0000
150 7.9980
W. Hm.=Recipro\caI of Z(Recip.- X)W
W
7.9980

= Reciprocal of

= Reciprocal or 0.05332
=18.75 KM. per hour Ans.

TS A & TOT
(Merits of Harmonic Mean)
THE HeA H o Fefatea €
(1) a0e9s Mo & <9 Fefafead € -
(2) TOH O & fAu g & wsht oS w IEH e ©
(3) 3 IYEM aga W@ € |

@ 71 (Motion) TRR (Speed), Sie a7 (Velocity) 3% &1 Wiea fere & T G Suges el ® | 4t i
% 5 oifvw foaam o TUore Wi w1 Afus ITE B ? | 9% g 999 9 I, 999 9 %, ok 58 w1 siwa
fohren W #

TOAF HrEed & QI
(Demerits of Harmonic Mean)
TAEAE Wed & | faefefed € '

(1) s9& T HET §
(2) T Mo F U gt @ wft o F SEER eTavEs
(3) T9 S9EM wga difa ® |
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e W IR W
(Empirical Relationaship between Average)
WW@%W*aﬂaﬁ,qmam,qw,mmw@mmwﬁﬁmﬁmﬁﬁ
& |ﬁfmﬁvﬁaﬁm—waﬁmﬁaﬁsﬁm#mﬁaﬁw&ﬁuﬁaﬁmﬁ%t

WHHACASA H ITH TEE B AUR R YUl wnhwg (Perfectly Symmetrical), 3itoa sramfidta (Moderately
Asymmetrical) qu e srmfindta (High asymmetrical), @1 sl o st gavar & )

(1) qui wmfirdta Go@uTeT (Perfectly Symmetrical Distribution)-38 YR %! TH&wRN ¥ engiaal = IARTGE
ﬁwqmmﬁaﬁﬁ%lmﬁaqﬁﬁﬁmmﬁaaﬁi,mﬁﬁaaﬁgmarwaWWWﬁm
Fm&ﬁ%‘lwwﬂaﬁwﬁg%ﬁmaﬁﬁﬁaﬁatﬂmmﬁ%lm@mﬁmﬁwmm
maﬁeﬁ@wa@hmzﬁié|3§aﬁa@qﬁ3ﬁwﬁm®-{q&ﬁw;€méﬂ%‘|ﬁ1=razmvr
¥ gl wufadia smafy famw & % @t Rafy o & s - _ -

ITTETOT-10

Class : 10-20 20-30 30- 40 40-50 50 - 60

Frequency : 5 10 15 10 5

I T qof wafinia smgf st W e & | TR T T A Wl ey e
(2) sfrwa srawfiedfta wHEAET (Moderate Asymmetrical Distribution)-U0&t wWHmens ¥ smgfeal @
- F1 w W A e ¢ ey Tet-wed W ot v T e @ | TR R T S W SR e

A E R g T ok ar ek w2 1 v et saeel gR W fear o

IZEAUT-11 '

Class : 10-20 20-30  30-40 40-50 50-60  60-70

f: 5 12 18 25 10 4

IIEATT-12 '

Class : 10-20 20-30 30-40 40-50  50-60 60-70 70-80

f: 4 10 12 30 20 10 5

Iod shea srafid wrwmensl T ww wEw: f emgh o e
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N T

() X<M<Z HX<M<2Z

(iN(Q; -M)<(M-Q)) (i)Q, -M) <(M-Q,)
i (B) (B)
l I - ] ITE - 12

(3) srafurss srwfirdia WHHTET (Highly Asymmetrical Distribution)—38 YR %! ¥nwaren § sngfaal =

aﬁ—aﬁm?ﬁﬁéﬁ&mmm%aﬁtwaﬁéﬁﬁaﬁmaﬁwmﬁﬁﬁﬁﬁwﬁmm
3

IR ;
Class: 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
f: 960 723 612 395 207 183 94 32
) A l \\\ //i\\\ /
/ \ !
" . v

(Relationship between Mean, Median and Mode)
W WIed, Hendhl a9, sgeteh o Wy

I. T goi wfhdt wnemen § gamR me (Y),nm(M)amam(Z)mwmﬁm%auhh
M=z '

2.maﬂmmh?ﬁawmﬁmmwaﬁxwmm,m:mmwaﬁrwmﬁm
TN R E @I s waew &
X-Z=3X-M)
or
Z=3M-2X

W@ﬁm@mﬁmﬁm@maa}?ﬁmmwmwmﬁmmm%|

WHI UTE", Ui A/Teq o |y
(Relationship between Arithmetic Mean, Geometric Mean and Harmonic Mean)

'(1)wmﬁaﬁmﬁﬁwmﬂz‘fa}mmmﬂmmwawmmwaﬁ'm
GRS R o B R S R O
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ISR @

ﬁﬂfammwmmw,gvﬂm,mwammmms{mﬁ—

X:2,2,2,2,2

T
X log (X) Reciprocal (X)
2 0.3010 0.5000
2 0.3010 0.5000
2 : 0.3010 0.5000
2 1.5050 2.5000
Arithmetic Mean -

- xx 10

X-—=—=2

N
Geometric Mean :—
zlogx _ 1.5050

Gm = Antilog of N Antilog of
= Antilog of 0.301

=2.000
Harmonic Mean :-
Hm = N = ._5_— -2
yReciprocals 2.500
~X=Gm=Hm

2.matfamm(aﬂﬁaawm)maﬁmmqﬁéﬁ,#mmmwm
%,mmwmmammmwmwm%,ami> Gm> Hm. T frt S5 g
oz o W Whdl -

IR :
ﬁmﬁmmwmmw,guﬁmmwammmmmﬁ-

X: 2 4 6 8 10
f: 5 10 15 10 5
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X f. x.f log x log x.f. Reciprocal x Becip. X.
2 5 10 0.3010 1.5050  0.5000 2.5000
4 10 40 0.6021 6.0210  0.2500 2.5000
6 15 90 0.7782 11.6730 0.1667 2.5005
8 10 80 0.9031 9.0310 1250 1.2500
10 5 50 1.0000 5.0000 0.1000 0.5000

45 270 33.2300 9.2506

Geometric Mean :—

ZI0g.f. _ rtlog of 33.;300
oY 5

Gm = Antilog of

= Antilog of 0.738444 = 5.48

Harmonic Mean :—

Hm = N =B _4g6
¥ Reciprocal x.f.  9.2505

6> 548> 4.86 ¥ X > Gm>Hm

(3) a‘m@aﬁmaﬁmﬁmmw,guﬂmmmammmwﬁﬁwﬁﬁaammwé--

Gm.= vX. Hm.

e Gm:? =X. Hm.
syoran X = O
Hm
st Hm = GT_
X

I Y & YR W R v @ AT olfwdl w1 W Y W AW siew ® Am 9@ e W
THA T 1 ITE F g IR R Sl w1 WHRR We 4.67 a TR Wi 3.43 ? @ SEE UIRR "em fire
YR 7 fEa Smam-
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Gm® = X. Hm |
= VX.Hm = 4.67x 343 = /16.0181
= 4.00 '

. Gm =4,

 JUYTR WA W AR
-(Selection of a Suitable Average) _
fafir mel i JEA-wHe % TwER WiE w99 9 Sod € fe T @ 3 e wed g € 2 o fea
W H ITAT FE A 2 T A F OB Th GEIIH T IR T R 1 IO W LGS DA B
I, SevEsa U6 oRfefE Wk w1 me fed ereum % fag ST @ awa @ @ gEt seeeE
ﬁmw|ﬁfmvﬁﬁaﬁﬁﬁﬁrwm%mwmﬁﬁ%ummmﬁm$mﬁammw
mm@mmﬁﬁamﬁmﬁmmﬁmﬁmmm—

(1) 3T W ILIA (Object of Study)-SITwH e % YA W FTEEA B IR B 9qE Gl afuw g5

? 1 AR ot T R qedl w1 WA s FO @ A SN R W1 @ A AR e sifas s

B} 1 AR R F el 9w T dew 3 A @ wweR med q ARk ot @ 92 e W wn aw o

® s HE T E A IR WA F ITAN ITGH B R | SEUA FswEa § Sy @ wwahs ” @ uRadq

T W R A U A W I e 2 | ohed Wi st i 9 s @ A e wer a9 39 g

2 | R % Wex g W v WeAwl g A W fre o wwa | AR Svi § sfuwen geww fag w1 @ e
A g @ wed SeEh e e

(2) srgfar faeruT @1 W9 (Nature of Frequency Distribution)-af% famor # wef #1 we @ga &0 @
TAHT A1 Igeish I 94 IR WA AfuF Iugw war © |ﬁmmﬁﬁama§aafwﬁ%wm
mwaﬁmmmmwmmﬁméu '

gyt wvw
(Model Questions)
. TR We oo W w9 WE -a @ fer |
Explain the meaning of Harmonic Mean and give its merits and demerits.

2. mwam-ﬁmuwso%orﬁo 80 feho o yfd Har &Y =T W, A 50 fFo o 60 fFo o
wﬁmﬁm@amaﬁqsoﬁoﬁowﬁwaﬁmﬁm%?ﬁMW(srfaaa)im
Hif |

3, mﬁmmﬁmﬁaﬂaﬁwﬁotﬁoma”t%ammﬁﬁwqmﬁmﬁsoﬁotﬁom%namz
mlzoﬁotﬁoaﬁ{ﬂmm%a‘taﬂmmﬂuﬁﬂmw%7

a. Aﬁﬁrmaﬁsﬁﬂﬁmmm% B3 1oﬁﬂﬁ3016ﬁwﬁmmm%mﬁ?ﬁ=ﬁ
-0 G W W @ w gara o w1 siaa wwe | ehn 2
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5. Compute Harmonic Mean from the given frequency distributuion :

Class : 0-10 10-20 20-30 30-40 40-50

‘Frequency : 8 10 6 5 3

6. (@)lf X=M=5andZ=50, Findout X and M. _

(b) The mean of 40 items is 17. If the mean of 10 items among them is 20 find out the mean of the rest.

7. In a moderately asymmetrical series meaqn is 15.6 and median is 15.73 find the probable vatue of mode.

8. The arithmetic and Geometric averages of the two characters are 15 and 12 respectively.Find the two
charcters and the harmonic mean.

9. You take a trip which entails travelling 80 Kms. by traint at an average speed of 60 Kms. per hour; 3000
Kms. by boat at an average speed of 25 Kms. per hour; 400 Kms. by plane at 350 Kms. per hour and
finally 15 Kms. by a taxi at 20 Kms. per hour. What is the average speed for the entire distance 7

10. Calculate Harmonic mean of the followmg
X:20 = 1256 1680.82 ~0.7254 0.073

11, Ataxi driver from a plain town to a hill town station, covers 60 K.M. distance at a 10 K. M. per gallon of
petrol and on the return trup at 15 K.M. per gallon. Find the harmonic rate of K.M. per gallon.

12. A man travels from Patna to Delhi at an average speed for 50 K. M. per hour and returns along the same
route at an average speed of 75 K.M. per hour. Find the average speed for the entire trip.

13.  Calculate the Harmonic Mean :

15.78 15.8 1.58 0.016 0.0075 0.009.
’1113_‘—18
3TqfeRTOT-1
(Dispersion-1)
fim o,

T S # e A ‘S wgfa ® fafa aml @ ereme fra @ | S5 ve R @ 9 o wwwuen @ fafas
T % AR T i e svees s € R dee oot % el Wl @ e wrn o1 w20 feeg
F R W @ T R R vl % fafee we @ o B B wRw S50 gt # A o goh @ sfean A
1 yfaftfare & # or | 9oft ) e iRk B TEey F aEed 3§ 9 swa @ S €1 fre see g
W wWw fea w1 g@ - o

X

Y
10 6
10 8

10 12
10 14

z

20

| 12

10 10 © 8
6
4

50
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IR IR X, Y aen Z A qow wrensii w1 hga wum R welq X =Y =Z =108 g oiiwa awiq
g Toa TF BR @ 9K ot 1 A SRl % weey o qur freed T freeren w1 w1 @ o)) @ vragfae
R e sitaa & @ ¥ 1 7@ olE (10) F d@Et Ao B W-OE B e F o T SEE S X F
fore v dn & feeg ova I AfRN @ favg o T8 wer @ WY oEE T T W A € 1 Tl A 8
Avral = men WA & g AR XD e § fera €, A0F Y S qe § wew: 95 @ @ § ol a2 @ et
4w wH B W R o we ? T me gt @ s fE-fae @ wehdl @ | o: e Wis & @ gl
% "oy § frewd froprem 3fea adf @ | fedlt qem 9 9ot @ Weey A qof I ww w0 @ fag swe me w6
TR @ wE A wD I A W e o savaw @ € Al St Y sHEae w1 9H B w1 T f
T H TF TufReor o ¥ |

aufRTor &1 3d (Meaning of Dispresion)—3TafFer &1 wam & el ¥ fiFan wan @ 1+ wum a1ef # smufwww §
oo et aawdol A fRem wHE @ frewa 9 fmr @ R 1 o el o v % wae € fe ongfetn 3@ W w
- oFw w @ e sl fedt avh @ = fret ¥R ¥ ) W@ =T §, Aot @ Ieuan wd freaw e @ eww @
srafeer g 2 | i oref F erafecn @ aed wHEdvh @ fedt e @ fag W fafiE o @ faeel @ 9EmR
meg @ R (Dispresion is the arithmetic mean of the deviations from an average of the series.) T i faeem
' (Average deviation) st F81 ST ® | W W) A el 1 Gehal ¢ fon erafRior o W9 @ W wW 7@ waw © R wEedv
#: *2 Wt @ fedt fiftas 1 @ sus fafe= wearl =t shem 9@ (smm) =1 2

sfertor &t uftwmsr .

Tlo To Tdo F3A B IR, ' ufertur wai % farer &1 A9 2" | (Dispresion is the measure of the variation
of the items.)

‘ Yo T A fmén._% f% "The degree to which numerical data tend to spread about an average value is called
the variation or dispresion of the data.” 31&iiq o/ €Wl vl o Svit & fafa= ove & Wa-ge9 & A IR Ber
! 7gf e € 3@ wHEl w1 faew @ s s ¥

aqfauT & IE9T (Objects of Dispresion)

(1) U HPTET H GG F JA-STYCFU FT JoH ITY FHHURT H) G602 H WL FE@ ¢ | 399 T€ 9@l
oo oI ¥ i gt faawor wnfi @ stwen sramfia |

(2) Wer F wfaffuE ama w1 9H-399 S99 W1 941 gord € 6w (oihed) ool weemen & fafa=
e 1 wfafifiea w2 @ € owar 78 | oPR wfafifue X W 2 Sow A s € ?

(3) mwﬁw&fﬁaﬂm{ﬂmaﬁ-mwm%%“m$ﬁﬁ?wmﬁﬁﬁam
q o fratt €0 W R 1 3 W WE wel T e F

(4‘) TERHE LTI & T ¥ o g v wew ¢ fafie aremene f s ot @ aen
fray srmar sifus  aun frad Smymal wH R

Wﬁﬂw%ﬁmwﬁ%mﬁa{&mm%|mﬁmﬁﬁm{um%Isiq%
a9E § HaW HE B YR W gEEWEN B Fay § FE Frnd Framern sfa w€ g 1 s @ wee w1 ==l
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m@éﬁwﬁm%,“wéwm(ma%mﬁmﬁm)mxaﬁaamwﬁfam
HER‘Tmmgﬂ@@ﬁwﬁﬁ@ﬁﬁﬁamwmaﬁmwwwﬁwwﬁ?ﬁm%f@
W T B W g w8 ) ARk gh (AEE @) fawmr #oemRer W w1 : :

safERor "y @ fafuat
(Method of Measuring Dispresion)
SO @ fafr ot ® STMR W S/ W %t Frefaten fafel wEm F @t S §-
(1) i fafg (Method of Limits)
(A) fa=mr (Range)
(B) 3=R =gY® faw=r (Inter Quartile Range)
(C) Tyms fawamr qen aus fawr (Decile Range and Percentile Range)
(2) .faaem memw fafy (Method of Averaging Deviations)
(@) wguw fa=e™ (Quartile Deviation)
g xR =gde fawm (Semi Inter-quartile Range)
(b) irga fa=em (Average Deviation)
(cy wmm-fa=er (Standard Deviation)
(3) fag-t&a fafu (Graphical Method)
. Hifsl 9% (Lorenze Curve)
fry ©d@ WE JUfHTOT (Absolute and Relative Dispersion)—3Tafstul &1 W9 Frder qen Wiy & &9 A
e w1 T | A WHENIOT @ SR WS AT F U 38 wHen §1 @R 4§ @ o feam am
A q DY rfuE GEEEEIE # 99 fauer # g @ ga 0 @ fau sfem @ Frdg A s '
S | TEE fon T WY ) STEvEERd @ % | e A aEeEen  IeE § orw T R 9§ 1§ e
o yhem ® w9 | @ fEa g | 3= T FE B frg sute @ Frode W A 39 om0 wm R %7 ¥ et
g%m Y St & yeE e F fager Freen T g 8 | 39 skt o (Coefficient of Disspersion) FEI STl
| x
fa@® (Range)
foraR ¥ AREd TR TEEET @ T WS 9o G B qed B WA B AR W ¥ | TE TR W B q
e fafa 2 1 fedt St @ faeR 0-38 we B W € SR e sgura € wedt Wt @ | fawm it wr
% fe = g3 w1 swEm fe S 2
R=L-S
77l - R = Range, L = Largest Value @&l S = Smallest Value. _
Sfred qu w9 96F ST § frer 9 0 ® e ST omghrl | e T R Wi R ) dea W B
= Te U e # enuR W fawn w[ o fan s @

farwm @7 T (Coefficient of Range)-9¢ fa@R wrafars =9 Bl 2 ) @ a wA @ fau frafafaa 93
w1 IgEm fRa S @-

-

-S
, L-S
fie SR F g 9O AR Ui ® o fafy @ e RR W W3-

Coefficient or Range (C,R)=
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JaTeor-1

| Find-gut the range and its coefficient from the following data :
140 370 80 73 185 30 90 80 203 150

T
Range(R) =L-8 : '

=370-30
=340 '
Coefficient of Range (C.R.) L-S
oertticient o ange A. =" _
9 L+S
_370-30 _ 340
= 370+30 400
=0.85

IQTEUT-2
e wrel | famr qon fawr s w5 w9 I wiie-

X: 5 10 15 20 25 30
. 2 3 5 10 4 2

T
Range(R) =L-S
=30-5.
= 25.
Coefficient of Range (C.R)= -
. L+8S
0-5 25
= 3———— =—=0.71
30-5 35
IJEIOT-3
Calculate the range and its Coefficient from the following frequency distribution.
Class : 10-20 20-30" 30-40 40-50 50-60
f: 5 10 20 10 5
T

T&l - Largest Value = 60
Smallest Value = 10
d: Range =L - S
=60-10
= 50.
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_L-S

Coefficent of Range —_—

L+S

) =60—10=§_(1:0'71

60+10 . 70
fa@ar & T[T (Mereits of Range)
(1) 9% TOgH a0 TH wE 9 o W 2
(2) ¥9F ITEM Fget ® U frEn § fea s @ 1 Safa awd oPR U fifved fraR @ st @t

¥ 9 3% R e e @ s 3R arelig w e o R

(3) =, T, fafm <, mﬁ*@amwﬁvﬁaﬁwﬁﬁwﬁ%ﬁqﬁwwﬁwm
S

fawm & 9 (Demerits of Range)
(1) = = w9 2 1 98 9ot % ¥ = ged W e B ¥ ) e uReda @ g% wRahi @ S R
(2) @ =W T F T S F o god W we T
(3) v 9oit F = H F = e | R TR W g o R 9 e o e 8 e 2
(4) ogfa faaeon ¥ 91 SEl HaesHEs T8 B |
: IR wqdw fawr
(Inter Quartile Range)
fowm arr # 97 fafy o R ® @ T W w0 e @ fre wdvem gt Tgds st wem i
mmmmmﬁnmﬁmzﬁwmmma@%mmwmmﬁ-
Inter Quartle Range (1.Q.R.)=Q, - Q,
FEl 1. R.= 3R Ogd® fa@r

Q, = {19 =g
Q,= Y| =qYd®
Q,.Q,
Coefticient of Inter Quartile Range = Q +Q,

1 STl & g TR S R A oTR wgd R Ui w o fafy @) we few o w0
IIEIT-4 :

1 ol @ o=R wgdw fawR aur ST (oTE 3 oW

X: 6 58 45 48 80 72 55 78 76 79

X 78 N =11
45
48 } Q, = Value of Value If N—":Jth unit.

55 . "% :
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58
65

72
76
78
79

Inter Quartile range (1.Q.R.)

Eoefficient of 1.Q.R.

5 5

= Value of ]1—:—1th unit

= Value of 3rd unit
=55

3(N+1)

Q, = Value of th unit

3x12

= Value of th unit

= Value of 9th unit

=78.
=Q,-Q,
=78-55=23
_QI
+Q,
7855 _ B _gi73
78+55 133

Find the inter Quartile range and its coefficient from the following :

X: 1
f: 2

© 0 N O O s~ W N -

Py
o

2
3

-

w W w N

12
10

N NDOO

-

3
3

Ct.

2
5
8
17
29
39
45
47
49

50

5 6 7 8 9 10
12 10 6 2 2 1

Q, = Value of N—thh unit.

50 +1

= Value of th unit.

= Value of 12.75 th unit.

12,75 o A G omgfa 17 ° Wit ® 1 o TR WA 1 URHM R 4
Wom wqYF B A R

- Q=4



3(N+1)

Q, = V3a'ue of th unit.
= Value of 3% 1 th unit.
= Value of 38.25 th unit. ' . |
S wet amafy 39 ¥ witer § 1 oF: TER WY W 9 4fq 6 g wgdw e 4 )
. Q,=6. , | . 3
Inter Quartie Range = bs— Q,
=6-4
=2
Co - efficient or .Q.R. =22 -9,
Qs "Ql
=8:4_2_y,
6+4 10

ISEI0T-6

Find 1. Q.R. and its co-efficient from the following data :
Class: 0-10 10-20 20-30 30-40 40-50

'

f: 5 10 20 10 5
Class f. c.f.
0-10. 5 5
10-20 10 15
20-30 20 35
30-40 . 10 45
40-50 - 50

() Sizeof Q, = 3—(4wth unit.
3x50

th unit.

=37.5 th unit.

S ocf. 45 wifirer @ or: W Waftm 30-40 @ QW Al 7

. .
Sabl Q3:11+1-f ~(q, -C)

ZEl : 1,=30, 1,240, f=10, q,=37.5 Fo C=35.

177
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ITEE GI H WM WH W

40-30

Q, =30+ (37.5-135)

=30+—1—9x2.5
10

=30+25=32.5

(ii) Size of q, = gth unit.

50 . .
=7th unit =12.5 th unit st cf15% i 2 1 or: T9Q wafum ot 10 - 20 & g% af ? |

1, -1,

s Q=1+ (q,-C)

T@l 1,-1,, 1,=20, {=10,q,=12.5 92 C=5.
IFE YA W AE WA W

20-10

Q, =10+ (12.5-5)

—10+—ox75

10
=10+7.5

=175
~Q, =175
Inter Quartile Range = Q,—Q,
=325~17.5
=15
Q, +Q,
Q, +Q,

Co-efficient of LQ.R. =

_325-175 15

= =03
325+17.5 500

Iqda: 1L.Q.R. =15
Co-eff. of .Q.R. =0.3

;R TqdE & TUT (Merits of inter Quartile Range) :
(1) fommr %t gon § 98 =01 A T ¥

(2) =% offd @ua T W enuifa W B, afanm@so%q@%aw%mmﬁm%aﬂx
3 qu S=aaw =qdE W onuif@ e @
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(3) i v W affeE &1 99 36 W Agd FW S | 7 T g ¥ uE A R
=T wqd® & YT (Demerits of Inter Quartile Range):- }
(1) e w0 feR #1 @ @@ St & ot v W e @ e
(2) THY SO I GEA F I T e |
IIE TE yadE faEr

(Decile'Rz’mge and Percentile Range)

SrafeTl 9 F F 9E faf of fr qu eR 9qdE R ® @ e @ ) qeme fawee geal W snenfa

3 | zo% fow 7ot ok TEEn TUHE UM W a3 o9 1 o=R e s € | e fag e g swm fm
i

Decile Range (D.R.) =D-D,

D«) - D|

D, -D,

T yR wans faER (Percentile range) PR =Py — P,
P99 - P]
P,, +P,

Co-efficient of Decile Range =

Coefficient or PR =

7 T B

Q}—QI _P75_P:5

Q,+Q, P,+P,

D‘)_DI =P00_P|0

D, +D, Py, +P,

T ¥R Q,=D=P,, .

m%ﬁmfaﬁnammagﬁa?méafwmnﬁmﬂ'%l
wgds fawr.

(Quartile Deviation)

ﬁﬁwéqﬁamumaﬁwﬁwﬁmmmmm@m%lzﬁ:ﬁ{ﬁsﬁﬁvﬁ%qﬁuw

qq =

wo wgefE B W B ST HT YR A ¥ | T Y R =ged® AR (Semi-Inter Quartile Range) it e
2w @ fon fe g W swEm e W @

- Q

Quartile Deviation (Q.D.) = 3

03 "‘Ql
Q,-Q,

fr=r STEol B g T e fafy ® g fE s wedr @

Coefficient of Quartile Deviation =
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Caculate the Quartile Deviation.and its coefficien from the following :

Marks.:15, 20, 20, 21, 22, 24, 25,.‘28, 28, 29, 30, 30, 32, 33, 35
-

Q, = Valueof%“f—lth unit.

S. Np. Marks

1 15 = Value of 15+1 th unit.
2 - 20

3 - = Value of 4th unit.
4 21 =21
5 22

6 22
7 24 . o~ 3(N+1) .
8 o5 Q, = Value of ———"th unit.
9 28

10 o8 = Value of 3 X16th unit.
1 20 = Value of 12th unit.

12 %0 =30. |

13 32

14 33

15 35

" Quatile Deviation (@.D.) = 22~
= M = 2 = 4.5 marks.
T2 2 T
Coefficient of Q.D.= Q,-Q, _30-21
" Q,+Q, 30+21
= i =0.176
15

. Q.D. = 4.5 marks @

Coeff. of Q.D. = 0.176



JqMeLul-8

Find the Quartile Deviation and its coefficient from the following data :
No. of children: 0 1 2 3 4 5 6
No. of Family : 4 6 10 16 12 9 4

181

T ,
No of Children | No. of Family Cum. Frequency (c.t)
0 4 4
1 6 10
2 10 20
3 15 . 35
4 12 : 47
5 9 ’ 56
.6 4 60

QD=L _4-2
2 2
= 2 =1 child.
2 A
- Co-eff. of Q.D.= %= _4-2_2_g
Q,+Q, 4+2
ITTEOT-9

Calculate Q.D. and its coefficient from the following distribution :

Class : 10-20 ' 20-30 3040 40-50

F: 5 10 15 10

Q, = Value of —N—:—1th unit

= Value of 60 +1

th unit,

= Value of 15.25 the unit.
Which is included in c.f. 47. Thus Q, =4

50-60

>
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T
Class f. Cf. D First Quartile -
10-20 5 5 | N
20-30 10 15 Size of q, = Xth unit.
30-40 15 30
= iléth unit.
40 - 50 10 40 4
50-60 5 45 =11.25 th unit. gt emgfa 15 & wiftre & | om: vo® W &
20-30 & Q= & |
1, -1,
Q, =1, += (9,-0)

Tel 1,=20, 1,=30, 1-10,q1=11.25 7% C=5% |

30+20

L Q=20+ (11.25-5)

—20+19, 625
10

=26.25
(ii) Third Qurtile

Sizeof q, = 3(TN)th unit.
= gisth unit.
4

=33.75 thunit. f C. 1. 40 ¥ wfiret R | o: T0 WM ®1 40 - 50 & Q, F1 o ¥ |
I, -1 .
-f “(q, -C)

4% 1, =40, 1, =50, =10, q, = 33.75 @ C = 30.
50-40

Q, =1+

Q, = 40+

(33.75-30)

_Q;-Q, _43.75-26.25 17.50
2 2 2




(3)
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_Q,-Q, 43.75-2625

Co.eff of Q.D. =
Q,+Q, 43.75+2625
_ 17.50 ~025
70.0

Q.D. = 8.75 == Coeff. of Q.D.=0.25

Qi fa=re & U7 (Merits of Quartile Deviation)—
(1) TUH A TH @ | ,
(2) @ d= W # g9 R #osnan w9 wea €

(3) =& #vfl & =ea 9 W il T R 1 o7 A aeA R e WM e S 9, 9% Sugw e
21

wqde® faere & AW (Demerits of Quartile Deviation)

(1) #oft & 9t & R i T 8H $ FRO 72 SR F 99 49 A8 TE S wHA |

(2) o 9= Ft W&l 75 I © 9l g€ W9 IugE FE o |

(3) W@aﬁmm%tmﬁﬁmﬁqmmaﬁwymm%l

(4) TR YR W Swivrdta &1 @ w5 favewn s g T e € |

FuferTm 1 9 < Y so@ faft= 9 @ auig w Y

Find out range and its co-efficients of the following :

145 367 268 73 70 185 670 280 870 340

Calculate range, Inter quartile range and thir co-efficients from the following :

X : 1 2 3 4 5 6 7 8 9

f: 6 8 6 9 8 7 5 6 3
1 famr @ v foam, wgei® oo w wqdE e e w1 o #1RR-

Class : 10-12 12-14 14-16 16-18 18-20 20-22 22-24
Frequency : 2 8 9 25 24 15 8
Calculate Inter-Quartile Range from the following : '

Class : 0-10 10-20 20-30 30-40 40-50

f: 4 10 15 10 4
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qB-19
ufeRor-11
(Dispersion—II)
fira B,

mmﬁmﬁwa@w%fwmwﬁw@aﬁaﬁmg%%nmmﬁmg@a ﬁvafawam
g faaes g w5l

atraa faeres

s frem @ o SHETRT @ R e (Mean, Median or Mode) 3 arafis Tea @ fafi=t W il
% frd T foaae @ gaR Wer @ ¥ 1| T We fI=ed (Mean deviation) STt FE1 ST 2 | 98 STl 1 s Sfa
Y /AT S R | T8 Yu™ 79RO U@ (First moment of Dispersion) *ft el W@ € |

THE T @ fA gEmem @ T GHSWIEN ®1 WHIKK Weg (Mean) @ HEAhT (Median) 91 SgE® (Mode) @il
¥ | w1 v 3iwa w1 W T B S § | aqueE GHRIen ® W 9g0E § § I oiied Y were 3 famem
T Rl o ® 1 Faaee T S T (+) ad (<) fael W o A T W € o faserl w v
TR I W Y e s A frm S € 1WA ¥ Sof ® S W wew @ wm R Ry 9w 2y
wrTEe € I gt 1 shea faaer weemm

attaa fawer frem & fag TR we, nwmamawﬁﬁﬁxﬁmsﬁmvmvmm% o
IR TR Fahd T @ @D WA ummmmaﬁam%lmmsﬂsﬁm%wﬁmmm
:’mwmm%amwmﬁﬁmﬁmmmmmmén

4 aﬁvaﬁamaﬁw:w%aﬁm(a)delta%mamﬁmmﬁ%ﬁmﬁmm%ﬁwm
fagem 7@ FW § frm v € 1 39 YER ua faaem @) Prefafan @ w9 A faen w1 g @

1. TERR W w I FH W -§a

2. WS HOIWEN FAE W - §gm

3. mmmﬁw—sz

s e e, wien o A @ ARE A T T A R s e e w6

=frT St § shaa fraem (Average Deviation in Individual Series)-=af 7 soit ¥ sl faaed 9@
O & fau frea wheaed = qof fe s @

1. wdwem @ 9% fifven W frn o @ R s freem @ fae fRg owm @ swm w0
2. fiferee iR T siwa +1 AR IW fF S @

3. OHEE R T R P I ¥ @ olwd § ue ) e faaem v fea o € 1 fraem o) T () &

aan (- )ﬁ%‘laﬁfﬂgﬁmm%lﬁamﬁ(d)émaﬂ%%’amm%mqﬁuaaﬁmmﬁ%"
ot o €

4. T8 V@R W frerl @ am v W wem ¥ e ol H A 9 o fam o @ 1 stem-ore
sl & Way ¥ arem-stem g3 B WM Q€ S Fre TR R



1. ﬁaﬁ‘éﬁﬁmmwmwww-

d ., _
_5X=—N—’ﬁ%1 dx=IX-X|
2. Wﬁﬁﬁqmmwmw;

sdM,
5m=_rT & dM=Ix - MI

3. ﬁaméﬁﬁwm:-mhmﬁm—

z= fo,a-a dz =X -ZI=IX-Mode

s foraer T (Co-effidient of Average Devnatlon)—aﬂw e TUE w1 W@ W @ fg sla-faeem

185

.ﬁﬁamﬁﬁaﬂmﬁmmﬁmm%mmm?ﬁﬁmwm%13:1%1%—!11%13?53'@11 :

o wma 2-
Co-efficient of ;Mean Median Mode
Average D‘eviation = Q(- 8—m _ 8_2
X M - Z
i 3T ¥ T O TR w W fe W W @
JaEw-1

fre guhl F §a, §m,§z AU ITH UE TG HifTd 1

X: 20 20 25 35 40 40 58 -64 -

Calculation to d5a, §M,and §z

X Idal IdMI : Id2t
20 18 20 20
20 18 20 20
25 13 15 15
35 3 5 5
40 2 0

40 2

40 2 o

58 20 18 18
64 26 24 . 24

¥x=342  Xda=104  TdM=102  Zdz=102
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gl gagem ) 3irgal stafd Mean, Median @2 Mode &1 W1° @1 fean <@ |

X 342
adl X== E_‘=_=38
N® 9

M = Value of %th unit

=Value of 9~2ﬂ th unit.

= Value of 5th unit.
=40 ,
Z=40 FifH q T THFHWA H 40 F gfd AW dfuew 2 1 o@: a9 SR w1 wEg fuF R WH ¢ |

pea=292_104 ;)56
N 9

(ii)8M=m=@=11.33 '
N 9

(iii) 6Z = zdz _102 =11.33
N 9

Calculation of coefficientsof §a, §Mand §z

da 1156

(i)  Coefficient of 0a = — = —— =0.304
a 38
SM 1133

i Coefficient of M = — = —= =0.283
(i) oefficient o M 40

o5z 1133
(i)  Coefficient of 62 = — = —— = 0.283
z 40

wfuga foft ¥ airaa fa=e™ (Average Deviation in Discrete Seris)-@frea Svit ¥ sitag fa=er 3@ 0
forq Frefefaa sheard g0l @ ¥

1. wdvem o Sligd 9 Wieg W fem o @ el weg @ fa=em 39 won v d

2. OUFHEn & Yoh YSEE ¥ ofed w1 9H were fa=en (d) 7@ fRar wm ¥

3. YOE R % faeen & aqEedt ongfa | n #Re IReAl & 4 ($f d) F@ fRw 9w

4. 3 ¥ f= g7 1 3w FE afRto @ X fern 9 @ | wemR wem ¥ faeed o W

_If.da
N
TEHl (Median) 9 fage™ o9 W

oa

_ Zf.dm
N

da

qa
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Fret STl @ g T ToR fafd B e few W wa @
3ITEI0T-2
fr= faoRo @1 WeA fa=ed qd S@H TIE FA HL
x: 2 3 4 5 6 7 8 9 10 N
f+ 9 6 2 2 2 4 3 3 2 3
A

ﬁmﬁ%mﬁ%m%ﬁmmﬁmmﬁ@ﬁqmmw(aﬁm)m'wﬂﬂm%}
3: 7% "erE (Median) F1 S&HA HT STIE €T |

Calculation of Average Deviation from Median. ( § M)

Cumulative (x=M)
X f Frequency (cf) dm/M=5 f.M.
2 9 9 3 27
3 6 15 2 12
4 2 17 ‘ 1 2
5 2 19 0 0
6 2 21 1 2
7 4 25 2 8
R 3 28 3 9
9 3 31 4 12
10 2 33 5 10
1 3 36 6 18
>f =36 ZfdM =100~

M = Value of r—\l—;—1th unit.

36+ 14 unit.

= Value of

_ Value of 18.5 th unit. S G=t smafa 19 & wifter & | 30: 3 YEA H A S A Ao 9E R

. M=5

sm= =M _19 57

N 36
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oM 2.78
Coefficient of 6M = _l\—ll— = —5—— =0.556

waa Soft ¥ sfa e (Average Deivation in Continuous Series)-aaa svit ¥ athaq forsert 3 30 =)
fafy ==t @ <t wftea svit & fom sroard e 2 | S A R W T @ R T OoR F T e @i 9
T e R fe s ) e s @ Aol o o @ W e i '

ITET0T-3
Class: | f Cf. Mid-Points - X-M =dm f.dM

| M=35 '
10-20 | 10 10 15 20 200
20-30 | 20 30 25 10 200
30-40 | 30 60 35 0 0
40-50 | 20 80 45 10 200
50-60 | 10 % 55 | 20 200

=f =90 | ZfdM = 800

Calculation of Median :—

N, .
Size of m=5th unit.

- —922th 'unit or 45th unit.

45th unit. C.f. 60 ¥ wiftret 8 1 oma: T T fofaa 30-40 & Ty & &

Iq9

M=11+13f—1]

(m-c)

@El 1,230, J,=40, =30, m=45 A9 c=30.

T H R @ W

40+30

M=30+ (45-30)
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=30+ m x15
30

=30+5

=35,

M= M = @ =8.89

N 90

Coefficient of 5M = §M = -@ =0.254

M 35 |

e q wrem fawew & T (Merits of average or Mean Deviation)—
(1) e %1 78 TF 399 Ffe & 90 | 98 SHewen $ o el W e v §
(2) =8 T F AW W A WA R
(3) it % 9 oA 1 @ W HH Y9E TSA & |
(4) =g df § 9 frft off sl g1 Freren =1 wwar &)
3irea @ wrear fawe™ @ W (Demerits of Average or Mean Deviation)- -
(1) Fe Wit gfewion @ 3Ifaa 9w = @ w6ife a8 faaem o) 993 (+) a1 (o) fa=) =1 wem =
e wman @ 4
(2) fafi= ofiodl @ T fRd W 2 FRW o0 sfiReaaa =1 2y 9 S 2
(3) 99 9NN WA, HeEw! qU1 9gOE ® GF Nee TR Wi W&l amed: 9nel e @ gl
' %3 3iwa T S } 1 w-wR @ sgerE w1 WA Freen @ T W wwar | O Refy F seE o @
IS 7 W B
v faeem
" (Standard Deviation)

79 foer STufeer w1 waEtem W9 ¥ 1 @ A faaem o w@ W € ) s sige faae w1 ot whEl
SR (+) e (-) H D o wen sihee w IwE W B g &R | 5 e @ e due 6w
sifa srufq TR e w1 € SR fe ST § qen faeer o wEA (+) @ (-) F @ S 1 g feer
’r‘aﬂﬁmémmw@w%ﬁfmaaqyzﬁwa%mn&ﬁaﬁ%aﬁémmwaﬁtgam
21 (Standard Deviation is the square root of the arithmetic mean of the squared deviation, measured from the various
values of statistical series.) | :

T fo=e H1 3T SR witerw st § R s € 1 @ fd wm # 1 emie (Second Moment
of Dispersion) it @&l W1 ? | *iifk o8 foauem & o W aufa e &

e fower () o g < S 4 e fawem W owe w6 Rl @ e el fr
wifeas 7 1893 o wfauza faren | |

mﬁwﬁm‘(cmculatio’n of Standard Deviation)-fafv=1 ¥v% aftral ¥ vy fawem 70 5@
fafy frer yam 2- o :

ST S0 (Individual Series)-38 it ¥ yur forgerm w@ w0 frefafea § fafiml soam & arft st
i : T
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(A) weas fafy (Direct Method)-38 fafu & wAm fa=em freen & fag frafafag sfear sromdt o 2-

1. [aYe GHFHT H GHR WILF 9 fE@ S ®

2. T e § ¥ GUR W &) S g famem (dX) @ fEe e € ) fawem @ weg (+)

(-) fet =i W s )
3. ¥ YR Wa famerl w1 @i frewe S w oA (zdx) I R e s
4. Frafafen g3 & SwEm w5 oW fouem 9@ W e s @

Tdx?
N

Standard Deviation (—)=

2, 3t e |

(B) &g fafa (Short-cut Method)—38 fafu # oy e Y wor & o fr= wiward go= 1 9t §
I.  OHFHRl ® adfas GO=R WS H A T8 @ 9 2 afes R wiegd 9em w1 St w1 A

T fom s 1 39 wfeud men w1 (A) @ o R W ®

2. FHiegd wer & T ggEEl A fawer fod 9@ R (dA) 3 oI S ® | 39 YR W fasert @

T (TdA) T R fern wm @ 1

3. IR oA FY T famer w1 owl w@ @l = oAm (rdPA) e = fam s R

4. I o Frefafaa g3 o1 S9am & ya9 faued 9@ w fom s @ )

zd’A-(zdA Y
N N
fra STEw &7 weg @ st fafil Y o dfa B we fe W wwa @

ITRUT-4. Frafafga wowl &1 yw fauem vy qon oy dfE | 3+
X: 20 20 25 35 40 40 40 58 64

Standard Deviation (——)=\/

A
Calculation of Standard Deviation
Direct Method Short-cut Method
X da/a-38 d’a X dA/A=40 (dAY?
20 -18 324 20 -20 400
20 -18 | 324 . 20 -20 400
25 ¢ =13 169 25 -15 225
35 -3 9 35 -5 25
40 +2 4 40 A 0 0
40 +2 4 40 0 0
40 +2 4 40 . 0 0
58 + 20 400 58 +18 324
64 +26 676 64 +24 576 |
TX =342 rd’a=1914 | ZdA=18 |zd’A=1950
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Direct Method :—
— 3
x o EX 349 4,
N 9
2 f _
i /Zda=\/19]4 =212.66 =14.58 .
n 9

Short-cut Method :— -
weaw fea fF ot =1 wem (A) =

RERT

1950 (-18Y)
|9 9

=14.58

@fvea 4iuit ¥ yag fa=re™ (Standar Deviation in Descrete Series)-@fved gvit o st ward fa=ed, 3@ F0
= ¥ fafual (i) woaw fafu AR (i) oy fafy €

ww faf (Direct method)—39 faf & wfrea gvit ¥ wo foaaem ¥ #0@ & fau Freaffaa shrand Too=
W

(1) welyem € T GHFH W GHRR WET W9 R S @

(2) it % v qed § W= W ® fagen (d.x)feen @ qen fawer @ o (@2 k) Fea e

S €
(3) fa=om o %1 399 wafum sngfeal @ Ton #& TEwE w1 @ (Sf.d. X)W W= o s
(4) = o M= @@ B SHET w1 TG faeed W w foaa 9w @ o

} fdx

(ii) Hgﬁ!ﬁl(Short-cutMethod)—@ﬁsﬁ goit # oy fafy +1 swam F=@ ya fawem 7@ F@ $ foau fes
whrard gt @t W €

(1) oot o Iufeera g sufta frdt qo9 1 Ffowa TR WE (A) 7R foran s @

(2) 34 wfea W (A) ¥ TS ST & fauem W@ fEw o @

(3) fauerl =i qqEadt smgfl ¥ Tn W ERel w1 am (S, dA) I o S &

(4) SR 9w fo=er wd mgfeal & oIwd g f.d.A F [ TqEEd faweml @ o s (f.d2A) T
foFn ST @ SR 3§ W F A Ui piqr A I B e s @
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(5) mﬁﬁntﬁwm»m_mmmmmw%:

Sha’A

N

SdAY
N

fret 3T | T 3R T R ST wear @

3QTETUT-5
frafafea wre wt wg faoe yaw qo oy dfad 8 9@ 1
X: 2 3 4 5 6 8
f: 5 9 11 15 10 2
(i) Calculation of Standard Deviation by Direct Method
(x-X)
X f. f.x dx/x=4.6 d*x f.d’x
2 5 10 —-2.6 6.76 33:80
3 ‘9 27 -1.6 2.56 23.04
4 11 44 ~-0.6 0.36 3.96
5 15 75 +0.4 0.16 240
6 10 60 +1.4 1.96 19.60
7 3 21 +2.4 576 17.28
8 2 16 +3.4 11.56 23.12
55 253 123.20
X=ZX_23_46
N 55
_= \/ Zhdx \/ 1232 _ 224 or 1.5 = 14966
N 55
Calculation of Standard Deviation by Short-cut Method
(X~A) (dA x fdA)
X f. dA/A=4 f.d.A f.d?A
2 5 -2 -10 20
3 9 -1 ~9 9
4 11 0 o . 0
5 15 + 1 +15 15
6 10 + 2 + 20 40
7 10 + 3 +9 27
8 2 + 4 +3 32
55 +33 143
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" e fF 9w 9ot Y W (A) =

X = X 342 - 138
N 9

_[za’A (=idAY

s

55 \55
2.24 =1.49666 or 1.5.,

Had Soft ¥ wen faee (Standard Deviation in Contmuous Series)-3q #vit ¥ ya fawew fem @
= @ e ¥
: () vy fafy (Direct Method)-

(i) <9 fafa (Short-cut Method)

(iiy U fa=gem fafu (Step-Deviation Method)

(i) ey fafi-gaq goft & weaw fafy & oy fraem fraee & foa s sheastl &) o= fear s ¥ fet
=4 gwam aftea St F wew fafa @ g foagem freem # w0 4 W P ¥ 1 oK T 99 @ fF waq Svh
ﬁmwﬁﬁwéﬁﬁﬁqwﬁ%anwmmﬁnhm% | Frt Seew @ awgfeufa pfa: we @ s

IqTELUT-6

frer famw @1 YA fosem weaw fof @ W@ oW

Class : 10-20 20-30 30-40 40-50 50 — 60
f: 10 20 30 20 10

&1 ¢ ‘ '
= faamn goft & woaw fafy @ A fawem feen @ g 3= wirmed = w1 frar s @, Rt ==t
Taem wived A § yeae fafy @y feem freer @ w0 A w5 9@ ¥ ) oFm W w@ @ e waq avh § me
Y faeer oF & fon ol & W qe w ST e o @ f S § gt gofa mﬁm?hﬁ
IERAC-6

e faawo w1 v oo yag fafy @ 9@ =X .

Class : 10-20 20-30 30-40 40-50 50 - 60
f: " 10 20 30 20 10
A ’
Calculation of Standard Deviation by Direct Method
(i) (ii) (iii) iv=(iixiii) (iii-X)=v vis(vxv) | vii=(vixii)
Class f M.v(x) f.x. da/35 d?a f.d’a
10-20 10 15 150 -20 400 4000
20-30 20 25 500 -10 100 2000
30 - 40 30 35 1050 0 0 0
40 - 50 20 45 900 +10 100 2000
50 — 60 10 55 550 +20 400 4000
90. 3150 0 - 1000 12000
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¥f.x 3150
xoras — =——=35

N 90

2
-=\/2fd a =\P°°° = 11547 or 11.55
N %

(ii)mm—mﬁuémmmﬁﬁmmqﬁmﬁﬁéﬁrﬁﬁm%|1§'ﬁsaa’mﬁ
w9 T WS W g® § 1 AV R DI @ @ 2 fr e goh F Ffewa wea @ fwed ol $ Wed "M
- forn wmn ® ) fre SeE @ 39 fafy @Y oM ghedn qen e # W 9AE 8OOSR

IEIUT-7
oo % S Wem 6 ¥ A ™ gHE %1 g fen oy O 3 Fre |

T

| Cacluation of Standard Deiation by Short-cut-Method
Class - Mid value dA/45 fdA f.dx
10-20 10 15 - -30 -300 9000
20-30 20 25 -20 - 400 8000
30-40 .30 35 -10 -300 3000
40-50 20 45 0 0 0
50— 60 10 55 +10 +100 1000

f=90 ZfdA = -900 | =fd’>A = 21000

T2l Ffeqq Wea (A)= 45 TF1 T R )

|zfeA (sfdAY ,2100_ 900’
N N %0 | 90

=/23333-100 = V13333 = 11.5466 or 11.55

(iii)naﬁamﬁrﬁx—saﬁfﬂ%smhﬁmﬁmwﬁmfwmmwﬁm%lmﬁfamm
Raw TR T et gaq vt ¥ €@ fea s @ feg oTR @ften St & et Tee wEE e W A ge o
A v fraer freed & fau afted St § oft 39 fafy =1 3w fear o1 e @ | @@ fafy w5t o e fe

W%:

1. WWWW@‘EW@A)WWW%I

5. fyoeEl § anaTa ® WM Q 9 39T (dA+) TTEE (d'A) W S fern S @
3. TR W ATES Ul (d'A) F TER wetud amgfd (f) W oM (fdf'A) T W fern S @

4. fdAH d'AQ o1 F@ {(d'APTR FE I I zf(d‘A)zsna w o s @
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5. mﬁﬁnﬁ@a@mmmmmmmmm%:

i [aar ()
N (N

el = o frar (WA it ®) e

i = @fteq =0 & 99 @ A a=R (@i Aot ®)

ﬁmmmma}vﬁﬁwﬁaﬁaﬁmmmwﬁmmm%l
W—s.ma@raﬁﬁ&ﬁa@mmﬁfuémmmﬁl
B

g foraer fafy | wam faeem &t o

Class £ M.V. dA/45 d'Ali=10 fd! f.dA?
10-20 10 15 -30 -3 -30 0 .
20-30 20 25 ~20 -2 —40 | 80
30 - 40 30 55 -10 -1 =30 30
40-50 20 45 0 0 0 0
50 - 60 10 55 +10 +1 +10 10
f=90 - Zd *d'A ==3 vd'A=-90 | Zfd'A' =210

a5t e WA (A)=452 | qM =107 |

2
__ |=d'A* [ zfd
N N
_1o 210 (=20
Y90 90
—10x+v233-1=10xv13333 =10x11546
=11.546 or 11.55

fersrur 7Tt (Coefficient of Variation)—3Taf&Tet 2 o7 99 F @ €@ v fagen w1 Uis I FW B Y
frged ® T ¥ GERR WIeA ® AE R s ] e W R

%mﬁa‘ﬂﬂmuﬁfmmﬁm%|%Wmﬂﬁr$uwmm%mmﬁmm
¥ roa fou fret g3 @ WA R S R g

Coefficient of Variation==31=
X a
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faeRUI-ToT (Coefficient ef Variation) %! wfivm & w7 ¥ it s foren wmay 2 | $9 WY § Cof VAT CV.EN
Wzt s } 1 s forw Frafafaa g @ svEm fea s @

CV.==x100 .
5 _
< W(Variance)—wwmmﬁ?ﬁwmmm%|mﬁaﬂwmaﬁiﬁm%|§aima’fﬁ’swaﬁ

wha & fF w9 faeer @ g3 § @ R root v R W@ @ e Wi @ w3 | T fog fre o =1 s
o s 2

Individual Series

Direct Method :
. Td’a
Variance =
- Short-cut Method :
2
. rd’a [ ZfdA
Variance = -] —
N N
Discrete or Continuos_ Series -
Direct Method :
: Td’a
Variance =

Short-cut Method :

Variance =

A (zdAY
N
9 foered 9 ® W

Variance =—2

. —vVariance

WY far=ret @ U1 (Merits of Standard Deviation) :

(1) T SRR 1w A R 17w Al @ et e W anaiRa e § 1 oo it frstgaed @ S
- TR ITAT I=9 G A ¥ s w9 Q@ e s 2

(2) W%Wwwmwuﬁa'mél
3) zre@mqm%|Rqﬁﬁuﬁﬁsﬁmﬁmmm%nﬁmafwmaﬁwwﬁ$m
4 foreer «ft I fFa w1 g ® -
(4) w9 foaem t wema @ o9 ifers s ToE R W ¥ -y, wedsy, wefwar, e,
TR T H AR 8wd w9 s | ' - _
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yurg fa=re @ W (Demerits of Standard Deviation) :

(1)
(2)
(3)

(1)
(2)

3

(4)

(5)

©®)

T T§ e # ghE U8 HY HieA ¢
‘mmwaﬁ%’tmaﬁaﬁmwﬁﬁwwﬁaﬁm%:
JURR W @ P @ B OFE 9 | T H S Tew a2

gyt we

(Mode! Questions)
o freed F ¥ ? R B UE AN @ ®9 4 yAM faeed % U-IW @ v sk |
e whaEl @ oitwd ("ema Q) qu A faued U6 I O H UM W L
47, 12, 76, 713, 115, 19, 37, 48, 84, 42, 5]
The Prices of two commodities, A and B, during the last ten weeks in a market are given below. in rupees.
Calculate standard deviation and state which one is more variable.
A-28 41 40 38 3 3 40 3R 36 33
B-23 34 33 34 30 26 28 31 3b 38
it agfa T =1 wrea faged (VORI Q) am'mﬁamamﬁ:
X : 1 2 3 4 5 6 7 8 9 10

f: 5 7 8 10 15 20 10 5 4 2

Compute average deviation from median and its coefficient from the following data :
M V.. 1 2 3 4 5 6 7 8 9 10
Frequency: 2 8 10 15 20 25 20 10 5 2
Calculate coefficient of varation from the following data :—

Age-groups (lessthan): 10 20 30 40 50 60 70

Population (in lakh) : 10 25 36 80 N 95 105

(7) wmﬁmﬁwéuﬁuﬁﬁmmwmﬁaﬁammmmﬁ|

Daily wages (inRs.): 25 35 45 55 65
No. of workers : 60 105 100 80 70

(8) ¥ 2 weorrsi W W N @ T ¥ | aRd I oo AfyE fer @ 2

A 12 115 10 73 20 18 120 40 80 50
B: 40 12 70 50 4 50 38 47 10 5
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qre-20
e wara oo wd fawmar
(Combined Standard Deviation And Skewness)
ﬁﬁ%ﬁm@wmhm%mwaqﬁmmﬁamaﬁaﬁﬁm@{u 31 39 WIS ¥ gdyem
T s YT fa=er (Combined Standard Deviation) %1 =i w81 sl 3u% yvam fawmar (Skewness) 1 =i

F | |
wfegw warg fases
(Combined Standard Deviation)

wrfew W H € W A A 9 AfuF quEmenel w1 anfew v fraem s Feen s 9% 2 1 PR
fafir=r sfial &y foser, TArR W qu S H GEW W9 § @ ST Wer ¥ WengEE ST amfEs W
fawem (—,) Frren s @ @ | affesh ya foaem freem & fag Prafafea wiead o= st ot 8-

(1) wEYem |t gHeAens H1 GfEs q=R e (')Zu)aﬁ%mamél

(2) Y% FHEHHE & AT G9=R T1eg § § wrfes wen (X,,) ! TR =R (D) e s & 1 et
THHATTY et & S99 3R (D) I w o W € '

(3) ¥ ¥ frfafes g & v w5 wrfes wA freed (—,) 9@ o o @

~1! 2 _n2 2
Combined S. D. (_12)=‘/N1( 1'+D, )+N,(=2° +D2 )+...E

N,,N, = 3ET-37er aoharen ® Y &t g8
—1, —2= Y& |oHAen W AfETE Yy freem

D,.D,= Wi% UHHHCI & WA F1 Gfew TEF ¥ IR (D,=()_(,—i,2)2 D, =(X, -X,,)
1 S ¥ wmfes A fraem Y Tom faf W s fen W wwa €

IETEAT- 1
T AT A ot B wafun A G TR qEmel B SR W S afed Y e 9| Y
A B
X 10 5
2 3

N 20 25
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BT @
(i) Calculation of Combined Mean (X, )
(N, X))+ (N, X)
N, +N,

w& (X,,) = I 9w (AT B) w1 nffEd WA |
™ X ABER +i =k far w1 @ 1

(212) =

N, = 9ot AW W& & FEA |
X, = & A% WARR WA |
N, = guit BH W % we |
X, = 9t B HRR WA |
xgﬁmﬁ'_wﬁtﬂ
S(—P _ (20 x20)+(25x 15) _ 200+ 375
) 20+25 45
=§-7—§=12.8
45

(i)  Calculation of Difference (Yl - Yu)

D,=X,-X,,0r10 - 12.8=-2.8
D,=X,-X,or15-128=22
(i)  Calculation of —, ’
N,(-1* +D2?)+N,(-2* +D2?)
\/ N, +N,

2027 +(=2,8)%) +25(3, +(22)%)
20+25

] \/2 4+784)+25(9+484)

(20x1184)+(25x1384)

J236 8+346.0 \/ 582.8
45

= ¥12.9511=3.598 or 3.6
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ITEL0T-2
frfafen @ o=@ gaisl & F@ Hie-
#oit A gvit B
" (N) 50
yAe fa=em(-) 6 | 7
e (X) 112 ?
T :

781 &9 freafofad 7" 9 & €
(i) =it BH W& H ¥ed (N,)
(i) St B FERR WA (X, )TN
(i) goft C w1y fawer (-)
@ M =N123—N1+N3
= 200 - (50 + 90)

=200 - 140
= 60.

i) fmgmfE X, ~116, X, =112, X,=114

_ (Nl-—)zl)'*‘(Nz-iz)‘*‘(NJ-xs)

123 ™~

N, +N, +N,
g1 H W W
e (50 x 112) + (60.X,) + (90 x 114)
) 50 + 60 + 90
e 5600 + 60X, + 10260
R 200
e 15860 + 60X,
) 200

200 x 116 = 15860 + 60X,

or 23200+ 15860 + 60X,
or 23200~ 15860 = 60X,

or 7340 = 60X,

goft C
90

114 -

200

116



