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@ Calculateweightedmean andmﬂvlgf : phically | Scooters Riding is a fun to get exercise. The table A
| @ Estimatemedian. quﬂrt\lesandm?j, rdg(;iviation- - shows prices for 35 types of nonmotorized scooters IUSE S )
k- pedf mnge,vaﬁameﬂ“ds"a“ a | fDundatapcnlincstore. 60 25 29 25 40
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WEalher‘:';:; the weather forecast sometime il:rntagik about weather mod-;lfs. Th;ﬁ ] (m}.tgow could_ you reorganize the prices so that 99 100 49 35 90
D Y ation? Have you ever heard l-h? f:. it compare prior weather gondibions ey atasasiecto fnd gistead] 92 20 49 80 50
Nl . : i tatistic
built using s |
computer models are 0 ther. The scale allows you T T . - — |
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. | i
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: The interval separates Tally sarks-Arc COUNISTS
the scale into equal used to record iems ina
parts. The interval is 235.
From the frequoncy table, you can sec that just over halfthe scooters cost between $31
and $100,
g




\
|

Unit & Baslc statistics Unit & Bosic statistics

= e -‘ —SS—
r - & Related concepts . )
| |
| §

ﬂ,-
|
3

Class Limits

cv Distribution . il t of data
_ Frequency U¥° itcal methodto organizeand simplify alargesetofda | Every class has two limits, the
The grouped frequency table15aS d ! class limit. Foreach, class the ooy < 255 limitand the s,
! i o : d outhow often each value occurre : : € two limits ma lower "
into smaller " group - erouped frequency tableistofind© the mid-point of each class falls op an i ybe fixedsuchthat |Choose the first class i
T._ler_nampurpos‘-‘fzgmig'ni'm data. fraction. an integer rather thap 5 [Such that the s.,,";'}'}';":f
s eadll:ir::::'uﬁﬁun of Grouped Frequency Table The mid-point of each class is calculated by e f sl
ormi
There are two types of Efﬂﬂpvdgaut'_n ous data b when an English : Lo s
i inu an sl e
() Discretedaa (D O e quency table: e ohin Graunt (1620- Mid-point = —OWer limit + Upper limit
Thus accordingly there ar¢ M?-t.ﬁ.’p,es :ﬁ i 1674) collected and studied 2
Qo I B et camesss s ey gt e
Sml_f.‘; ﬁf ;0.!::‘:;: mini;lmm and maxi vt;lue i!{ﬂ;?ed:ﬁ::i fascinated by the patten;s classisan integcfe‘?t?: ;E;&i;} sll?;;u dlS —17,18— ﬁamﬁifg* better way is
- : :able in the vana nhe found in the whole i g g y denoted g id-point of each
mm;:}.:ft:gﬁivmﬁ. IbarsD) p?)pu'l:tion even l.huugh* i C:lm.sa Width by (x) arecalled the class marks.
! : ertical bars | )- le died randomly. _ The class width is the diffi
e luesb using tally marks'(‘i peop . e e liference between co ; i
({1?1] Fé?rgﬁg t;:ﬁ-equznf-’)' columnhyusmg‘ﬂ“?mﬂks- ;——m ! dividing the range by the number o £groipe 1'}:;:3‘\'3 lower-class limits. It is found by
i i Wings ; Class Boundaries '
boughtshus’s\'-'ﬂhfﬁ a nss Boundaries
pxample ‘.inashozsmrettUcustomers 6.6.8 : . .
Examy ﬁ e e 9,1,10,6.10,10}9'7&6’10'10’7’“’3‘8’7’ » i {-‘orcolrpp_utmg Ciassbﬂ“!‘da“esrtfleupperIimitufu]epmwm E
6, 6,7, 6, g, 1.7, 8,6,10,0,5,% ’t;b'lc ~fthe iy 1 .ower _:mlt_ofthe fOl]Dng class and the difference io then divi g class L'g subtracted from the
9.7,8,7.9. Construct 2 fmqm?ncy is obtained is then subtracted from the lower limit and added kil 2 ‘:n"’.eq"““ﬁUthh
(=Solution.} Letx= shoe size. '| edto the upper limit of each class.
= For example, consider the following table.
1 I Classes-Limits Class-Boundaries :
[s | l =T 4 0-5 ‘_'4.5
‘ .
| . 5—8 45—85
|
- s 9—12 8.5—12
Construction of Continuons F reguency Table | 125
Steps of construction: . , 13—16 12.5—16.5
(l‘:] Find Range: Deduct lowest value fromthshlgheswal“c‘ o 15 groups- t
4 ®) is your decision to choose the number of groups fﬁr your data.
: lanced thatisnottool g or not too smatl. ) - siding Form ] .
iii) gﬁxﬁ th?:id;l{trumbct :}g values per group) of group nterval by diV¥ . ula for calculating class-boundaries (CB)
iii).
] [ i R_ange byk. i - ﬂ“cy (1] 5__4; - _1 = 05
| ), Createthreecolumstiled"Groups. *Tally Marks." And"Frequents" S00.5 2 2
Insert the datainthe table . -3 is subtract :mit and added to the upper limit of each class.
(). forall the groupsby tallying the data ed from the lower limi

(vi). Determinr-theﬁﬁquencics

T
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s of 107 class in cm are as follows.

|j Example 1B-The heights of 30 student
Construct group frequency table.

T

149, 1

175-140 _ 5 The width of

class boundary is 5.

9, 162,

162, 162,13
160, 158,158

N

the weights (kg) of 3
ndaries an
34,45,4

table of
Find the class-bou
5,38, 40,28,

\ Example JEJ Construct a frequen®
Sjasa class-interval.

6,30,45,50, 22,25,36,46,3

following data by using
25,30,40,21,24, 25,3
29,31,33,30,26.

Solution

0 students from the
d class-marks also.
2, 46,38, 48,28,

Unit 6 Basic statistics

il lli‘ill]gr;! i

A histo :
space bft::? is a vertical bar gr
proportiol ]en the bars. The areq aph with no
A hist nalto the frequency it of each baris
lnc!hoggmm !'aS advantages ;e Presents,
with b :i that it can be used to ver the other
Wh enoc-.]r equal and unequal cla.:; present data
¢
ri.:rn'es:ejllinr We construct gz :T_tcrvals.
rounded g a set of figures which Istogram
we h ,Wgﬂ;ﬁ'om the original mgashave been
continuous bo make the class i'-]'ll‘temcnts,
toavoidl by using class boundari ervals
1aving gaps in between lhclﬁs_ This is
ars.

] Exﬂmple 4
4! Construct a hj
i
Class-limits 205t°§fam from the following freque :
Frequency _l- 29 | 30—39 [40—49 5;“’}' distribution.
. Solution 2 3 '2—59 Gﬂ—g‘
1

To draw a hi
a histogra
m class-b i
alisiarociniarked sk Y—axiosu;sdal?es are marked along x-axi
shown in the fi A i
gure. quencies of each

Class-Limits
— Frequency Class-Boundaries
g 1 195 —295
g 2 95— 39:5
S i 395—495
o= 2 495 —39.5
1 59.5—69.9

Histogram from Fquai Intervals

L]

Frequency
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ure that the areas
in a histogram is

we must ens

with unequal ci2

|’n ! e in thehi.stngram'

l Cﬂr ass inf ﬂr\ra‘ls arennthua\.lnconsuuch 2 ey "

(] el ':Ecl t 1 repmportional to the class frequenc es, as he [quuCIIC)
fth tangle & ;
e;resenwdb the areaofeachreclaﬁgl
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Lo

E=
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—» Adjacent frequency
b

-

39.5 43.5 545 69.5 795 139.5 99.5
i e BANEST Class-Boundaries

For your information
In a histogram, the frequcn-:y.
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Frequency polygop

A frequency polygon is
midpoints at both ends
polygon. This will make 1

horizontal axis,

We can draw the freq
plot each class frequen
straight lines to form th

drawn by
are join
the

ed t
graph

uency Polygon of a dist
€Y against the mid va]

'0. H - -
g t:1nc:'ll1§ rar_le;h!c midpoints at the top of each rectangle. The
s ?t I:ﬂ a;lxls to accommodate the end points of the
the end points falling off to zero on the

ribution without first d
ue of

Frequency

295 395

cricket o show the progress gt .. ﬁ;me;md of time. Now a days‘it is commonly used in
il ingte r@ Huinn o Ircompans:un of scores of chasing a team
. 0
i polygon for the following frequency distribution
Limits
| Frequency e ’ i I thacss
|_Solution | ==l
Classes Class-Boundaries I;I..;Iinzs Marks Frec
Mid-Point N/
20—29 195 —295 24511 2
30 —39 29.5— 395 345 :
40 — 49 395—495 44.5 4
50 — 59 49.5—595 545 5
60 — 69 59.5—69.5 64.5 4
70—79 69.5—79.5 74.5 2
80— g9 79.5—89.5 84.5 1
6

wofLjod Louanbay

495 5935

695 793

89.5

Frequency polygon
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345 445 545 643 745 843 94.5

24.5

., Exercise61__ -
ring & quiz with 100
andc’lass—marks.

marks of 30 students du
6,74,83.76,69,51,

thecl ass-boundaﬁes

ution of the
,90,67, 66,58,4

interval. Indicate

frequency distrib
82,83, 68

1, Construct 2

points by taking 10 asthe class-

40, 60,65,70,35; 50,56,74,72, 49,85,76,
63,66,47, 82,90.

2, Following are the mistakes made by a grou
writing. Using an appropriate gize of class
also indicate the number of class intervals.
4,1,12,9,21,16, 119,17,24,14, 15,8,13,11,1

3. Draw a Histogram for the following data.

p of students of class 10" ina test of essay
uency distribution and

interval, make a freq

8,22,6.

6,15,6,5,8 11,20,1

e 10th class.

g) of the students in th
37,34,42,40, 43,36,26, 22,

15,39,31,

ata give the weights in (k

4. The following d
40,36,3'?,23,27, 41,42,

25,30,32, 29,24,
class interval.

39,35,41,39,29-
(i). Preparca frequency distribution using a suitable
(ii). Draw histogram and frequency polygon-
5, A teacher asked the students about {heir time spent on homework completion time. Th®
following set of data was obtained (Time in hours).
4 4 6 3 1 2 2 3 1
1. 2 5 3 4 5 2 2 3 1
3 1 4 2 6 2
aw a histogram showing the results.

| 2 2
Construct a frequency table and dr
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L Activity #_

“Getti
ng Ready for School i th
Gather your Data: i

Ask your sch
: ool-m
(minute ates the questi
schmns%',:?e 5:]':'-' take inqg:;ti?; how much time °
Haidar 20 mineu:iala in a “mehmrzaf-y for your -
approximately 20 es. Collect res ke this Al -
e Tkt e e & ponses from
Makea gmupedl?;_emmi“s 12 min 1;;“ of minutes
quency table !” in. and so on
oryour data -

(378 Cumulati
ative Frequency Distributi
on

A cumulative fr
other v equency table provides i
alue. For example, ho;]::.:;ldes information abo
y workers of a facmr;'nh?: SI.II|Il of a variable agains
e salary less than t the
Rs.7000, th
, the

number of stud ;
inches etc ents scoring belo
: w 50% marks, number of
7 of maiz cob m :
casuring more th
an 6

When the sam P
Ogive. e data is presented on a
graph paper the freehand curv

e formed is ¢
alled an

c
BB Construct :
ol 01: {:I a cumulative frequency t
- Y
y of ¢ e last class is the total frcciu 5
ency of a set of da
ta.

In h.ﬂ cum I il
g da

X
3 | 4
: 4 5 6 7 0 11 12
4
3 8

S M =
i I Method ﬂr]ﬁndfng(c_ﬂ -
5 i 1+2=3 1 _’
6 4 3+3=6 3
7 5 6+4:lﬂ 5
8 : 10+5=15 10
9 : C15+6=21 e
o 20+7=28 ;'
1 4 28+4=32 X

3 32
12 32+3=35

8 35+8= 4

=43 43
:‘.d.'"_ - f,_ﬂ _-u—
-
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[ . - | Exnlmple ﬂ In the folluwing data marks of . z
. i 344, % | exam in the subject of maths, $ of students are given during first pre-boa
b , 1 2'2‘2'2'2‘ y Py 7 25,30,27,28, 35, 36,40, 41, 42 45, 50, 4:
sw (5] . 'a-f-iv" | 46,44,34,51, 54 » 43,00, 44, 29, 26, 36,3 1,43, 46, 52, 53,51, 42,37,27,3.
Cumy L By taking a suitable class-interya|
. E Y F 4 | frequency and drs . & prepare a frequency distributio , find :
Score rrq_qs.mff- l"!-‘\u"’ = | r__fl ¥ e raw a cumulative frequcncypolygon(l:lgivc}. P s e iy
: 2 2 i “Solution ! ,
To construct the cumulatj T
1 5 k 7 . = Mulative frequency distribution, we take the class-interval as 5.
' N H L . -
2 q > ]] 1 1mnits rrﬂquenr} (,}ﬂ\.';‘—hr:undnric(‘ | Cumulative Fm(l'lll?ﬂt'.'
! | )
k4 2 1% - - 2923 6 245—295 | 6
5 35—39 4
345 —39,
lative Frequency for Score 3 40— 44 7 39.5 5 5
; Cumula A 2+5‘_4 =11 e I —44.5 21
| = 3 445—495 24
| 50 — 54 . 6 49.5—545
B i ) .lweycd H“d lhe g k 30
| (Example E3 | of 1000cc cars of a particular b:"td.;i:o:
7 tro . sl :
1! o coﬂsu;n rtzzsz{a;?ned.Constmctacumulauvc frequency dis Cumulative Frequency Polygon
. following data . 04
: \ Distarce in Km/ Litre mm ' BT
’ Milage) BT
l| “ - -1 is consturcted below | ij:
i ZF=-"| The cumulative frequency disturbution ’ & %Z:
i‘ {__Solution__ Upper Class I B
11 Milage PP 3 = is4
| itre) Boundaries = 2T
'. (Km/L : s 54
'. Z 1+
! E BT
i EhT
| s w0t
] = g4
_i Gl
| i
i i i v Polygon : cu“‘-‘-‘d 2 E
{ .ymulative Frequncy Po : curve is 21
m c.um ich cumulative frequencies are used for quttiﬂ%l_:‘?mmmmm of a1 0 t 1 t Y y e
A polygon in wl-uc{::'r polygon. The curve is also called a Ogive. M5 WS us o8 M5
2 uen :
Bu;:::jz:sg;ged in the following example.
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Exercife 6.? :

- orkers.

1. The following data give the wages (in Rs)lggwlso % 58,90,
60, 75, 80, 85, 90, 84, 70,73, 76, 84, s,m , 150,

By taking 10 as the classvintervs.l, p:repf: ;

(i). Cumulative frequency distribution 1)

cy table for the followin,

98, 120,77, 90.

ve frequency polygon

(ii). Cumulat

2. Make cumulative frequen

3. In a city during the first week of
cumulative frequency graph.

4. Draw less than and more th

following.

4 more than 50 marks.
less than 70 marks.
etween S0 and 70.

5. Determine from the data of Q4, the

btaine
i}, Number of students who obtal
};‘n}:) ]]Slumbe: of students who obtained -
{iii;; Number of students who secured marks
(iv). Class interval of all classes,
(v). Lower-class poundary of 5~ class.

6. Construct an ogive for the following table

e .
Unit & Basic statistics T : L ﬂ i

Measures of Centra] 'I-‘i-:ndenc'_v,-r

Central Tendency of a data s the
: value that re
reest number of presents the whole .
o ttem tends 1o concentrate and so it is q':alIs:niiat-:aenml-rtal'lletse::|1:a|i|=:geri'«:3:‘-,‘F lz‘:::h'ath?

Tendency or Averages are also -
o somet :
the centre of adistribution, tmes called measures of location, because they locate
13 158

Types of Central Tendency Averapes
{i).  Arithmetic Mean (AM)
(ii). Median
(iii}. Mode
(iv). Geometric Mean (G.M)
(v). Harmonic Mean (H.M)
(vi). Quartiles

1% i g

i Median=1
Caleulate for ungrouped and grouped data £

(i) Arithmetic Mean

(a) Arithmetic Mean (for ungrouped data)

Arithmetic Mean or simply Mean is calculated by adding all values of the data divided by

the number of items (values). If x, x, x,,... ‘ i i
it i » Xy Xy....X, are 1 values; then the Arithmetic Mean

X
F= X+ X+ Xg‘!'I"i—.tj+_t6‘_r7+xs+xg+“.+1rﬂ ‘?—I"

n
¥ = Arithmetic Mean, Z: sigma (Notation used for the su:xmalion)
X=Xy X X X(i=1,2,3 .m)
n = Total number of items in the data.
By shortcut method
{ M

Formula for short-cut method is, ean = oum of data
Number of data

o DRI
X=g+ =—

n
Where

X = Arithmetic Mean

a = Provisional Mean (P.M)

b, = (x-a) (Deviation from Provisional Mean)
DD, =Sumof Deviations from P.M

1 = Total number of values in the data.

NOT FOR SALE

e e 3
v &

e = R
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Example [T
Find the AM of the values 2,3,4,5,6, 7.8, 9, 10.

(i) By direct method
(ii) By short cut method

sing formula

(i) By direct method . AP o
Let % be the A.M of the given items. Then by 5

+ X+ Xt X
E=W
243+445+6+748+9+10 S _g
— 9 g

s x=06
(i) By short cut method

" Unit 6:Basic statistics. | e mf
R e g s y—l r

(b) Arithmetic Mean (for grol.lpetl data}

If X X Xpsocis XATE R  values
3Py T gae w“h
theArllhmellc Mean ¥ is given as Lo - Jus 18 frequencies of the respective values, hence

Salnbied i e
A+ 4k, ... +f _Ef
Example {7}

In a coaching class of 13 students, a test wa
obtained by the students.

10,12, 12, 14,9, 18,9, 13, 16,9, 17, 16, 14
Make frequency table and find Arithmetic mean.

s conducted, and the following marks were

Seore 9 10 12 13 14 16 17| 18
Frequency (f) 3 1 2 1 2 2 1 1
(x)- n Jx
Score Frequency
9 3 7
10 I 10
12 2 24
13 1 13
14 2 28
17 1 17
18 1 18
Yr=13 | Yf=169

Arithmetic Mean = o7 J,
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— Unit b Basic statistics f—- 52 -
(ii) Short—cut method

Let the assumed mean a= |07,

Example [B : ies. Find the mean : Class (x)
P . ] i alnngWi‘hthe“ frequencies. F1 Eierai MR ok 1} D=x-a /D,
The prices of 2ZKW generators are given belo o gF in Frequency : ‘
price. 95— 99 93 |4 92-108=-15|  —60
; - e i 97 - 107=-10 =1
() By direct method 100 — 104 102 15 102-107=-5 -'?150
(i) By short-cut method ' b — :0: 107 24 107-107=0 5
120-124 110 —11 112 19 Nn2-107=5 95
Price 115 —119 117 9 117-107= 10 90
(In 1005) 120 —124 122 3 122-107=15 45
E.f =85 E D, =-15
= — Zuml
“~Solution - : "a+ff_
i) By direct method
® By e
85
=9095-15
85
= 9080
85
=106.83
(ii) Median =10683/-
Itis a value which is in the center of observations when all the observations are arranged in
ascending or descending order i.e. Median divide the data in two equal parts. Median is
calculated for the following data: )
(@) ungrouped data {(b) discrete data (¢) continuous data
- (2) Median for ungrouped data
. rators= X group ; . : :
The mean price of the gene Ifina data there are n values, then after arranging the values in mmdmg or descending
Y] . order Median is calculated by the following rules:
IS ': : o
L - Median = Size of (ﬂﬂ)m item (if n is odd)
i _ 8968 2. B
1 T 85
- O | P e ”_"_'_2]111 ilem] (if m is even)
i E; =105.5 hundred rupees | Median = [Slzc of =t Fies * [ 2
§ = 10550~
i
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Example Find the median for the following values.

2! 40 51 61 3
[~Solution | Writing the given data in increasing order
2,3,4,5,6

AYRYY ¥ fvalue)
1
2
3
4
5
By using formula
Median = size of [1'—:—1}:11 item

5+1
= size of [—-1—-] th item
= size of 3 jtem
=4

g0 Median=4

Example m The following is the daily pocket money
family 10,20,15, 30. Calculate the median for the data.

Since number of items is even, so

Median o Size of " th + Size of iﬂl—'+glt‘r1 item
2 2 2 J

1)a: 4 ; 6
= - 5]_2 f — h + = H
2[ eo 5 Size of [Jth]ucm

[Size of 2nd + Size of 3rd] item = Ls+20) =
2

Unit b Basic statistics

~ What's the error? =
| 0579103 58 |

Median = 9.5
| ey

(8]
The median for an odd
number of data is the
middle value when the
data are arranged in
ascending /descending
order. The median for an
even number of data is
arranged is the mean of
two middle values when
the data are arranged in
sccnding.fdcsccnding

in rupees for the children of a

35
2

=175

B

N

T

[ o
Pty
|

(ZIH th item

Unit & Basic statistics

(b) Median for discrete data

In a frequency distribution if Z :
J is odd then th
e value of x opposite to

in the cumulative fr .
i requency column is its median. But if > f is even, th : £
- ven, then the value of x

opposite to =— th item i ;
PP > in the cumulative frequency column is its median. This b
. This can be

illustrated with the help of the following example
5.

i Example [ 5 :
ple [[E] The following are the marks obtained by 35 students in a test

x
10 12 5 5 = =
& 1
10 5 ‘ 13 ‘ 2 2

Find median of the data.

| Solution

% f of
10 1 1
12 10 1"
L 5 16
25 2 31
30 4 35
Since n=Y f=35
So Median = Size of (f—;—]]th item
= Size of [}E;ﬂ}lh item
= Gize of 18th item
=20 2
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" bExample [ff§ Find the median marks from the following distribution:

(Marks) x

Number of students

l s -El;lulloﬁ o ].

Marks x

L

10

_______—-_____————_____————

N -

Median = Size of [’—;]ﬂl item

= Size of E‘l] th item
= Size of 6th item
=72
So, Median= 22
() Median from continuous data .
For computing median in continuous data, it is important to make class boundaries and then
medianis calculated by the following formula:

Median =1+ 'hf[% - c] where,

1 = lower limit of the median class
h = width (class-interval of the median class)
f = frequency of the median class

n 24
2 2
¢ = cumulative frequency of the class preceding the median class.

e
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| Example [} Find the median of the following distribution.

Daily wages (in Rs) | 60—69 | 70—79 | 80—89 [ 90—99 [ 100—109
Labour I 4 6 8

T :
_Solution | i.
Daily wages F {CF) (CF) ;
Class-Boundaries | Cumulative Frequency
60 — 69 4 59.5 — 69.5 4
70—79 6 69.5—79.5 10 H
80 — 89 8 Tos—895 | 1B i
90 — 99 10 89.5—995 28 2
100 — 109 5 99.5 — 109.5 33 {

= 2 |

Median = % th item = %ih item

= 16.5th item
Median lies in the group 79.5 — 89.5

Median = I + ﬁ[ﬂ—cl
72

=795+ %{ 16.5 - 10)

=79.5+ l—gq (6.5)

=79.5+8.125
=87.625

(iii) Mode
The value that appears more times in a data, is called mode for the given data or the most
frequent value in a data is called mode.

b Example m From the following sizes of kids trousers, find the model size.
25,30, 31,25, 35, 25
L§°'“_ﬁ°“_,_j In the above data, 25 is the most frequent value, so the model size is 25.




' - g =
RS - '._.
b3 - :

“ |y Example [[B} The following data shows

e .

the weights of the studen

weight.

The mode lies in the group 12— 16.
So by using the formula

prE=tis~% 4
| = lower limit of the modail group
— Frequency of the modal group.
* = il;:zguencc:‘r of the group preceding the modal group

}q = Frequency of the group following the modal group

i‘: = ¢lass-interval
I . W
So, Modg =12 26)-4-2

2
= ——— x4
12+ [1246]

8
=12+ —
; 6

=12+133=13.33

Where

Unit & Basic statistics

is. Find the model

Modal group

Unit & Basic stotistics

(iv) Geometric Mean (G.M)

Geometric Mean is the nth positive root of the product of n values.

() Geometric Mean from ungrouped data

If X356 + X 5500 X, ATCR values in a dlata, then the Geometric Mean is given as

GM = (X, xx, xxx... %xx,)"

1
or  G.M=Anti-log (E ngx]
n

i Example 'l Find the Geometric Mean (G.M) of the marks obtained by the 9th class

students.
e 60, 65, 70, 80, 85, 90, 75.
| Solution |
% Log x
60 log 60 = 1.7781
65 log 65=1.8129
70 log 70 = 1.8450
75 log 75 = 1.8750
80 log 80 = 1.9030
85 log 85 = 1.9294
90 log 90 = 1.9542
> logx =13.0976

log
G.M = Anti-log 2 logx
n

3.0976

= Anti-log
= Anti-log 1.8710
=7431 .

(b) Geometric Mean of Grouped data

Letx, X3, Xy, oy X, be the mid-points in a frequency distribution and £, f f, .. f; are their
respective frequencies. Then the G.M is calculated by the following formula:

GM= Ami-log[____zg;-“"]
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[ Example E
Calculate the Geometric Mean (G.M) of the following data. —
: ? —
Marks 0—20 20 —40 40;60 -
Number of students 3 4
[ Solution |
: flogx
Marks x i log x
0—20 10 3 1.0000 3.0000
20 —40 30 4 1.4771 5.9084
40 — 60 50 10 1.6989 16.989
60 — 80 70 11 1.8450 20.295
> =28 Zflogx=46.1924
oo ool
. " By formula,
Z Sflogx
G.M = Anti-log __i__f__
z 46.1924

= Anti-log -—33—-—

= Anti-log 1.6497

=44.64

_____ e mmm

"~ When you multiply 1089 by 9, the
. answeryou getis 9801, which is the
" exact reverse of the number 1089

Unh:- & Baosic statistics
(v) Harmonic Mean (H.M)

It is the reciprocal of the Arithmetic Mean of the reciprocal values

Let there be 'n' values ie., x, x,, .
calculated by the following formula:

A e e e =

} (a) };iiﬁrmb]ﬁfmean-':fqﬁ;-_';i_ﬁg@ﬁ#ﬁ@_-,_ :

-y X, in a data, then the Harmonic Mean (H.h;I) is

[i Example

Find the Harmonic Mean of the following values. 5, 6, 8, 9 and 10.

kK
N
"
| St %
x log L !
X
5 1 .
- =02 i
5 it
6 1 i
~=0.16
6 I
B 1 :
—=0.125 I
8 |
9 1 |
Z=0.11 .
o, i
10 ' '
LIy
10
Zl =0.695
X
By using formula:
b ™ 2 oand
695




|

|
|

.:'-- B

(D} e Mean of growped daa

The Harmonic Mean of grou

HM=—S=—

b Example

Find the Harmonic Mean from th

Classes 0—6 6—=12
Frequency ! 4
(_Solution._ |
——
Classes | Frequency (/)
0—6 1
6—12 2
12—18 3
18— 24 4

e following data.

Unit b Basic sratistics

ped data is computed by the following formula:

(Mid-point)

I

3

21
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Properties of Arithmetic Mean '
* & The sum of deviations of values measured from their A.M is always equal to zero.

. ie Y (n-x)=0
V=l
& The sum of squared deviations of values measured from their A.M is least
(minimum).

{ . 2(-"" - x)= Z’(x -a)’ , where X = AMand a=any constant

Ify, = ax, + b where @ and b are some non-zero constants, than y=ax + b,
) # If K-subgroups of a data having their respective means X1, X2, . with respective
[ frequencies n,, n,, n,, ... m, then the mean of the combined data is givenas:

L -
Sns,
i=l

"
mtndn s+ tn Z"

Weighted mean b=t

& The numerical values which show the relative importance of different items are
called weights and the average of different items having different weights is called

weighted mean, Letx,, x, x, ...x, are different values of items having weights w, w,,
w,y ... w,then weighted mean:

= MX XA,
FooX =2 =

W X WAX Wb AXW, DKW
"r“. =3 —
W, W, W, W

Example {Z The marks obtained by a student in Maths, English, Urdu and Statistics

were 70, 60, 80, 65 respectively. Find the average if weights of 2, 1, 3, 1 are assigned to the
marks,

[ Solution

1 -
WY

,.
=

140

I
ot
= |
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EEID) Moving Averages : . means) derived from the successive
- ; . es (Arithmetic ™

| & It is succession _of a:‘rm]lﬁes E[ 5 cuntinuﬁusl)' l-cmmpull;q astl:lex;-r i!at:; bricnmes
segments of a series ':S I‘;’; dmlsping!hﬂ carliest value and adding the latest value.
available, It progress

Example

were recorded as given in the table. Calculate

During first week of May, daily temperatures
3-daymovingaveragetcmpmture.
Days Temperature
Saturday 40
Sunday 37
' Monday 16
| Tuesday 38
Wednesday 37
Thursday 41
Friday 39

FEaon_)

3 day moving average
Days Temperature )
Saturday 40
Sunday 37 40+37+36 _ 41
: 5
Memdey 36 37+36+38 _
3
Tuesday 38 36+38+37 _ -
: 3 ]
wc_ dicodey 37 38+37+4L _ 10 oo
Thursday 41 37+41+39 _ i
3
39

Unit & Basic staistics

[6.3:4 Estimation of Median, Mode and Quartiles graphically -3
Median |
For median the class-boundaries are plotted on the horizontal axis and their cumulative

frequencies on the vertical-axis. Then points are located above the boundary points against

their respective cumulative frequencies. All the gomtsareien Soiited by straichuid
curvecalled 'Ogive!. J by straight line to get a

Horizontal and vertical lines are drawn from the point where median s located, so the value
on the horizontal axis at which the vertical lines intersect the Ogive, determines the median.

Example (571 Find median graphically from the following frequency distribution:

Classes | 10—14 | 15—19 | 20—24 | 25—29 [ 30—34 [ 35— 39
; 1 i i 2 6 +
" Solution
'lasses of ('umﬂl‘.lli*.:- }-‘rr,-r-rnt-nﬂ}' Class-Boundaries
10— 14 | 1 95— 145
15—19 5 6 145 —195
20— 24 7 13 19.5—245
25—29 2 15 245 —29.5
30 —34 6 21 - 29.5—345
35—39 4 25 345—39.5

2 ' 2 ;
Median = Em item = —;:&ﬂem = 12.5¢th item

b ]

o
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ERROR ANALYSIS Describe and [y , ';_i_','.'m&ia.{ ] : {iii)ﬁQ:a;tilﬂs
correct the error made if finding the x 5 To find the values of Qi and Qs from graph i i\
median of th daa e, LA\ 10,11,20,85,41,15,05,24, 50 dravn, R o
. @ii) Mode Example B} Fing Q. and Qs from the following distribution,
| ' We need histogram to estimate mode graphically which is cxplained with the help of the Marks T 10— .
| following example. = 5 L = = = |
. ‘requency .
Example Find mode graphically from the following frequency distribution. i 2 ? 3 2 |
FSaiution. - |

Classes 20—24 | 25—29 | 30—34 | 35—39 | 40— d4 | 45— 49 50—54i

Location of Q, = %th item

Frequency | 1 4 8 I 15 9 2] Marks P oF
K sﬁlﬁﬁﬂ_l!_J : ’ 0—10 3 3 - %:2 th item
Classes i Class-Boundaries | 10 — 20 5 g = 5.5th item
20—24 1 19.5—24.5 20— 30 9 17 Location of Q; = ~2 th item
25—29 4 245—295 30 — 40 3 20 422
30—34 g8 205—345 40 — 50 2 ) = 3(-4—]&1 item
35—39 1 34.5—39.5 == = 16.5th item
40 — 44 15 39.5 —4d4.5 . W Cumulative Frequency Polygon
45 —49 9 445—495 , T F
s0-54 [ -2 495545 % T
2 =
15~ Mode=415 I
144
134 E
‘r 124 5| A% ‘_':
- i i
| w4 ofE
9 — -
1 o 4
2L o
E| sI :
54 5 T
4 4 .
2 # T
i 04— 1 | —t
0 0 IsM N s, 0

195 245 295 345 952 45 495 5485
Class Boundaries ; 4
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¥ Xercise 6.3 . y
1 : A - ﬁ P Measures of Dispersion
« The fu!!owmg are the weights (; k i s T - e y
45,30 Zhts (in kg) of students of the () grade. = Dispersion is the scatterdness of values from 1ts central value (Average),
»30, 25,36, 42, 27, 31, 43, 49 ang 50. @9 LB Types of measure of dispersion are:
i - Calculate mean of the weights, 71‘# L i (i) Ririgs
3- U:rfd the mean of the weights given in Question | by using sh it me[h;&j. " (ii) Standard deviation (S.D)
i . Slr;,f,z' :Ssumed mean find the mean of the following numbers, L v, ity Sesince
2, 1248, 1252, 1244, 1249 ? : {
4. Find t Bt 4 (i) Range _ . {
:,1:::1 E;n ?ﬂhc following frequency distribution, The RANGE is the difference between the smallest observation and the largest abservation.
_ core { 4 Ial;md b.y Students of 10" class in ma Range = Largest value - Smallest value :
ore (out of 75) m .
._ Example EZ What is the range of the data 209, 260, !
i 2703113117 The range tells you how
3. Find the median of the following data ~Solution ) o ol i
i : e : ~Solution ! AL 5
i ;I S1B0ts of boys in Inches. The largest value = 311 x:l th:?,;:::ﬁ?og?m
% 6_5’ 63, 66, 66, 67 The smallest value = 209 m very different. A smaller
(11). Salaries of g workers of g factory Range = largest value-smallest value range means that they are
7000, 6600, 8000, 4500, 7500, 11000, 9000, 7500 I gange =311 -209=102, more similar.
6. Find the Arithmeric mean, G ) So the range is 102.

cometric
59 0 62 g;ean,

Median ang Mode of the followi .
OWing dat
70 71 71 71 & & % " o

Example @ Following are the names and heights of mountains in Karakoram, Find the '
i 73 range of heights. = .
* £ Set of data containg fhe values as 14 s
8,145, 160, | . -2 8611m i
j ;nd 160. Showt?fath:de:-Medjan:» Mean, 7156 fmean edianly #mode gfmsherbruml 8068m
- rom the following distripyytjon & N\ Broad 8047m
&
N Ghasherbrum 11 8035m
Ghasherbrum I11 7952m
Ghasherbrum IV 7925m
Rakaposhi 7788m
Solution

The maximum height = 8611 m
. The minimum height = 7788 m
Range = maximum - minimum
and Geometric Mean for the table. g et = 8611 - 7788 = 823
range m.

(iti). Calculate Median, Mod
9. Find Median, Q.Q,

Range is very rarely used as it does not tell us about the observations in-between the
largest and smallest values.
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ven data the low

In the gi
i So.
upis 29.3. 50 )
gnge _295-45=123
y re listed
Eﬂmiersof grams in various candy bars &

The num o
sl mode, and range. Roun

dian, elect the
Find (he mﬂ?;rilﬁ if necessary- Then S

¢ to
of central tendency or rang

our answer.

the nea_resl e

:lis?;if::.re?;?.lusﬁhr ¥
9,89, 3_,_'2‘,'_].3, 24 _
g IR

[-SEE'“M g+8+9 +9+90+ 13+24 _q16¢

mean: r_'_,_r.::—;—r""

l:nlﬁ:'n; sg!:éfx;rz ’I:E!:ts t‘"rcquemly.

: ¢
3 ~-8= 16 g dES’Cnb': the dal
e of central tendency of rang:zlz ey
The appropriate ﬂrle""’,tl‘»‘i':fmt od by the highest value, 24 £F
15

a is the median o .

the mode. The mean

.091'4944 : '.:
w3 = 99 37510 582 A
540793 2384626433 83279 50288 dignlions 132823 ...

34211 70679 82148 0865
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(ii) Standard Deviation (.p)
It is the positive square root g
(arithmetic mean). 9 of the average of Squared deviations measured from AM

: _ [y
Le. SD= -—-;——-. for ungrouped data
_ [Zre=5
and S.D= ——z?__ for frequency distribution

(i) Variance
Variance is the square of standard

deviation. Variance i
‘§'. Mathematically it is expressed as: P Sy denotod by the symbol

g -3 i _&j_[ix
n

hH

2 .
: ] for ungrouped data
s S £ (¥ gY
and §°= T or —Zi—f—ﬂ —}:}- for discrete and continuous data
[rExample m -

Find the variance and standard deviation for the following data:

6, 8, 10, 12, 14
| Solution |

;=6+8+IU+12+I4 50

-_— =
5 3 10
X 2 X—x
3 6 6-10=-4
8 8-10=-2
10 S 10-10=0
12 12-10=2
I4 14-10=4

S.D= M: ﬂ:,fs_
U n 1|5

Variance (8%) = (/8 =8
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h'_EEK#m}]I_t} The following is the distribution for the number of rotten eggs found in 60
crates. Find the standard deviation and variance of the rotten eggs. .

No.ofrotten | o 4 | 4§ | 8—12 | 12—16|16—20 | 20—24
eggs
No.ofcrates | 5 10 15 20 | 6 | 4
___Solution
r CB 7 B L | #
0—4 5 2 10 4 20
4—g A0 6 60 36 360
g—q2. | 1 10 150 100 1500
115 |- 20 14 280 196 3920
16—20 6 18 108 324 1944
20—24 4 22 88 484 1936
[ 696 9680 |
2 2
e (Lﬁ_}
' 2r s

F

60 60
=161.33 - 134.56 = 26.77

g D= (Variance = [26.77 =5.18 {Approximately)

_ 9680 _[@g]’

L Activity” :
Substances with pH values less than 7 are
acids, those with pH values greater than 7| Less than 7
are bases, and substances with pH values
equal to 7 are neutral. Test several solutions
and list the pH values. Make the frequency
table of pH values by completing the table

pH number Tally Frequency
I—

Equal to 7

attheright. Greater than 7 _J____—-—'

Unit & Basic statistics . - S — ‘.:% ﬂ

" Exercise 6.4
——_-"—V +

. Find the range for the following i
013,152,105 T
2. Abank branch manager was inte

: rested i P |
of customers. For this he carried mﬁd afns:f::;agng times
- A random

sample of 12 customers
following data. was selected and yielded the

5.90 9.66 5.79 8.02 .
547 9.91 73 801 1049 835 668 564

Calculate the following

(i). Average (ii). Medi rdD n
1 _ ) an (iii). Standa iati
3, Calculate tt .
e the Range, Variance and Standard Deviation tbri\l;]: tfl:njll ing d
owing discrete data:

‘ X ’ 3 10 11 13 15
| L E 3 | 4 1 5

I‘l) W marks Dbtall.'ledby (+ 0 O sections o A58

Section A 7 9 69|47 5
: Section B 6 10 6 | 4 2 8 10 : ;
Find their . -
(a) Arithmetic Mean (b) Variance
5. Followi
ollowing are the marks (out of 75) of the eight students in two subjects

Student .
udual A B |C |D |E |F | |lu
Marks in Mathematics 54 |63 |59 |45 |52 |35 |61 |e&8
Physics
: 52 |55 |57 |51 [56 (58 |50 |so

Compare th
& standard deviati \ :
more consistent. vistion of ke saacks and tall at fn wiiich mibgect siedents any

6. The followine i ;
: ng is the distribution fi ; : .
Fin . ion for the number of defective bulbs
d Variance and Standard Deviation of defective bulbs. e Taio ek,

No. of defective bulbs | 0—2 | 2—4 | 4—6 | 6—8 [8—10
No. of packs (f) 1 3 15 | 1o 2
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At the end of each question, four circles are given. Fill in the correct circle only.
(i). The difference between upper limit of two consecutive classes in a frequency
table is called. y
O Class limit O Classinterval O Classmark O Range
(ii). A cumulative frequency histogram is also called

O Histogram O Pie chart
O Ogive O frequency polygon
(iii). The number of times a value appears on a set of data is called
O frequency O average O mode O median

(iv). The data below represents the number of televisions that 11 students have in their
homes. Find the mode of the data.

321,503, 1, 2. 12

Ol O2 O3 . O4
(v). Inwhich data set are the mean, median, mode, and range all the same
number?

01,2,3,321,2 0 1,2,31,2,3,1
0 1,33,3,2,3,1 022123273
(vi). The n™ root of product of ‘n’ number of values is called.
QO arithmetic O geometric mean
O harmonic O standard deviation
(vii). In a set of data.
63, 65, 66, 67, 69, median is
O 63 O 66 O 67 O 69
(viii). In a set of data
41, 43, 47, 51, 57, 52, 59 median is

Q 5] O 47 O 47 O none of these
(ix). In the given set of data 5, 7, 7,5, 3,7,2,8, 2 mode is

09 Qs 02 07
(}c]. In the given setof data 5, 5, 5, 5, 5, 5, 5 the standard deviation is

O35 (ONI] o7 O none of these
(xi). “The average pocket money of 30 student is Rs. 20/-. The total amount in the

class is

O Rs. 20/- " O Rs. 30/ O Rs. 300/- O Rs. 600/-

Unit & Basic statistics

(xiv). The formula -Z—idete i
n Thines
O Arithmetic Mean
O Mode

SetA: {2,-1,7,-4, 11,3)
SetB: {12,5,-3,4,7, _7)

O =05 oo O 05 01
—_— 2 *
(v, ngf” is called
O Range O Median O sbD Variance
= : O -
(xvii). The most frequent valye in the data is called jts
O Mean O Median O Mode O GM

2. The ages (in years) of 27 students £10%cl iven. Prepare frequency distri
of suitable class interval, % S . T

L e 16 W % i

» £ ] ] » ¥ 3 I?'P 18’
A T T - 15 0§ Fur
%, W 1 45 9 ks

3. Prepare a histogram of the following table;

A B C D E 7
m 100 120 110 72 169 J

4,
Prepare 3 frequency polygon of the following frequency distribution.

Score in test Frequency
0-10 2
11-21 : 7
2-32 25
33-43 1
44-50 3
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_ T e tavie SUmmgyag the weightg in 1.: |
- . tsin kij|

| ofa cumy lative sy o ﬁ s tograms of 250 boys, Represent these data by means

(¢) Find the c
(0 Draw (he ogive,
(&) Find the range of the dayy,

umulatjyve frequencies.

—
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®
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®

®

ooeee ©

& p‘@

A set of raw data can be o
frequency table,

A frequency table can be reprcscntedgmphically byaHistogram,
Ahistogram is a vertical bar graph with no space in between the bars,
Thearea of each bar s proportional (o the frequency it represents,

"ganized and then armanged in an orderly way in the form of a

If the midpoints of the tops of the consecutive bars in a histogram are joined by line

segments and mid points at both ends are joined to the horizontal axis, a frequency
polygonis obtained. ; :

The cumulative frequency table provide another way ‘ofmpreaenting aset of data. A
cumulative frequency table can be represented by a cumulative frequency curve known
asan Ogive,

The median is the middle value when a set of data is arranged in order of increasing
magnitude. the median dividesa set of data into two equal halves.

The middle value of the lower half is the lower quartile and the middle valye of the

upper half is the upper quartile, The lower quartile, the median and the upper quartile
which divides the data into four equal parts are called quartiles,

The inter quartile range ofa set of numbers is the difference between the upper quartile
and the lower quartile.

Asetof data can be described by numerical quantities called 11 erages.

The three common averagesare the mean, the median and the mode.

The mode isthe number that occurs most frequently.

The mean js the sum of values divided by the numberl of values in a set of data.

The mean of 3 set of grouped data is¥ = %‘;—r where xis the middle value of the class

interval and f is the frequency of the class interval. ”
The median for an odd number of data is the middle value when the data are arrang

n ascending.fdcsccnding order. :
. the two middle values when the
The-meg ian for an even number of data is the mean of ?

dataare arrgp ged in ascending/descending order.




