Maths Chapter 13: Statistics
3TEATT |3 - TSIt

Chapter Review

o Introduction: Statictice deals with collecting, organicing and interpreting
data. (Jngrouped data ic raw data in its original form (For example 3, 3, 4,
3, 5). Grouped data organices observationg into clase intervals with
Frequencies (For example marke 0-20, 20-490 with the number of
ctudents). Frequency ic the number of times an observation occure. (lass
width = upper limit - lower limit, and clace mark = (u,bper limit + lower
//'m:‘z‘}/ 2.

* Mean of grouped data: The mean x = Lfix /Lh, where x ic the clace mark
and i the frequency of the ith clace. There are three methods: the direct
method, the acsumed mean method and the ctep-deviation method; all
three give the came result. Mean ic affected by every observation and ic
uceful to compare distributions.

o Direct method: Step 1: make a table of clasces, frequencies and clase
marke x. Step 2: find the products fix. Step 3: add to get Xfix and L.
Step 9: mean = Xfixg [/ L. Example: clacces 0-10, 10-20, 20-30, 30-40,
40-50 with f= 5, 8, 15, 16, 6 give X.f = 50, Lfx = 1350 and mean = 27.

o Accumed mean method: Choose an acsumed mean a (ucually a middle clase
mark). Find deviations di = x — a. Then mean = a + Lfid / LA-
Step-deviation method: when all deviations have a common factor h (the
clase width), take u = (x — a)/b; then mean = a + b x Efiu /XF). For
the example above (a =25 h=10):3fu =10 ¢0o mean = 25 + 10 x
(10/50) = 22
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Mode of grouped data: The clase with the highect Frequency is the modal
clase. Mode = [+ [(F, - 140)/[2/7 — fy - B x b, where [ = lower [imit of
the modal clase, h = clase cize, £y = Frequency of the modal clasc, fy =
Frequency of the preceding clase, f, = frequency of the cucceeding class.
Example: modal clase 30-490, f1 = 16, fp = 15, f, = 6: mode = 30 + (1/11)
x 10 = 30.91.

Median of grouped data: Make the cumulative frequency (cf) column and
find /2, where n = LF. The median clace ic the clase whose cf ic just
greater than vn/2. Median = { + [(v/2 = cb)/F] x b, where [ = lower limit of
the median clase, cf = cumulative frequency of the clase before it, f =
Frequency of the median clace, h = clasc cize. Example: n = 50, n/2 = 25,
median clace 20-30 [cf= 13, F = 15): median = 20 + (72/75) x 710 = 25.
Cumulative frequency curve (ogive): The lecc than’ type ogive plote upper
clace limite against cumulative frequencies; the ‘more than' type plote lower
clase limite againct more than’ cumulative frequencies. The point of
intercection of the two ogivec gives the median. Plotting n/2 on the y-axis
and dropping a perpendicular to the x-axis from the curve also gives the
median.

Choosing the average and relationship: The mean ic the average of all
observations; the median i¢ the middle value and i¢ best when extreme
valugs are present; the mode i¢ the most frequent value and ic best for the
most popular item. The empirical relationship ic 3 Median = Mode + 2
Mean (co Mode = 3 Median — 2 Mean ). Mode can also be found
graphically from a histogram by joining the top corners of the modal bar
to the oppocite corners of the adjacent bare.

Key Terme

Frequency — Number of times an observation occure.
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Class Interval - A range cuch ac 10-20 ints which data ic grouped.
Class Mark — Midpoint of a clase, (upper + lower)/2.

Class Width - Upper limit minus lower limit of a clase.

Mean - X fx /X F the average of the data.

Median — The middle value of the data.

Mode — The most frequently occurring value.

Modal Class - The clase having the highect frequency.

Median Class - Class whose cumulative frequency ic just above n/2.
Cumulative Frequency — Running total of the frequencies.

Ogive - Graph of a cumulative frequency dictribution.

Assumed Mean — A chocen value 2’ uced to simplify the mean calculation.

Diagrame [ Flowcharte
Formulae of Grouped Data
Meaguvre Formula.
Mean (o(irect) St /ZF
Mean [cte,b—a/ew‘az‘ian ) a+hxXfu/Xf
Median [+ [(h/Z - cb)/f] x h
Mode [+ [[,@—,@}/(z@—,%-,g)] x h
Relation. 3 Median = Mode + 2 Mean
Methods of Finding Mean
Mean
I
| | |
Direct Acsumed mean Step-deviation
I I I
Yh/XF a+Xfd/Xf a+hxXfu/XF
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Worked Table
Class f X x
0-10 b) b) 25
10-20 5 15 120
20-30 15 25 3725
30-40 16 35 560
40-50 6 45 270

Mean vse Median ve Mode

Mean Median / Mode
« Uees afl values * Median: middle, ignoree extremes
* Affected by extremes * Mode: most frequent, popular item
\ Compare data cets \
_ _

Jextbook Exercise Questions
@-1 Find the mean of the data: clasces 0-10, 10-20, 20-30, 30-40, 40-50
with frequencies 5, 8, 15, 16, 6.
Ans. Clase marke 5, 15, 25, 35, 45. Xfx = 25+ 120 + 375 + 560 + 270 =
1350. % f = 50. Mean = 1350/50 = 22.

Q.2 Find the median of the came data.
Ans. cf- 5, 13, 28, 44, 50. n/2 = 25, ¢o the median clace ic 20-30. [ = 20, cf
=13 f =15 h=10. Median = 20 + (12/15) x 10 = 28.

Q.3 Find the mode of the came data.
Ans. Modal clase ic 30-40 (f; = 16), £, = 15, £, = 6, [ = 30, h = 10. Mode =
30+ [(16 - 15)/(32 - 15 - 6)] x 10 = 30 + 10/11 = 30.91.
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Q-9 Find the mean by the ctep-deviation method for the came data.
Ans. Take a = 25, h = 10:u=-2,-1, 0,1, 2;Xfu=-10-8+0 + 16 + 12 =
10. Mean = 25 + 10 x (70/50} =27

Q.5 IF the mode ic 65 and the mean i¢ 62.4, find the median.
Auns. 3 Median = Mode + 2 Mean = 65 + 124.8 = 1589.5, ¢o Median = 63.272.

Q.6 Explain how to draw a less than' 0give and find the median from it.
Ans. Plot (upper clasc limit, cumulative frequency) points, join them with a
emooth curve, locate n/2 on the y-axis, draw a horizontal line to the

curve and drop a perpendicular on the x-axis; the foot gives the median.

Important Board-Pattern Questions (with Solvtionc)
Q.7 [1 mark] Write the empirical relation among mean, median and mode.

Ans. 3 Median = Mode + 2 Mean.

Q.2 [1 mark] Find the clase mark of the clase 15-25.
Ans. (15 + 25)/2 = 20.

Q.3 [2 marke] IF the mean of & distribution ic 10.5 and the median ic 10,
find the mode.
Ans. Mode = 3 x 10 - 2 x 10.5 = 9.

Q.94 [2 marke] Write the Formula for the median of grouped data and name
each term.
Ans. Median = [ + [[(n/2 - cE)/F] x h; [ = lower limit of the median clase, of =
cumulative frequency of the preceding class, f = frequency of the median

elase, h = clace cize.
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Qs5/3 marke] Find the mean of- x = 10, 20, 30, 40, 50 with f = 4, 6, 10, §,

2.
Ans. LF=30.2f = 40 + 120 + 300 + 320 + 100 = £80. Mean = §80/30 =

29.33.

Q.6 [3 marke] IF Mean = 16 and Median = 15, find the Mode and ctate
which average cuite the most popular item.
Ans. Mode = 3 x 15 = 2 x 16 = 13. The mode i¢ the bect measvre for the

most popular item.
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WW’#’W

uRT: FiBbT siisme) BT THs e, ARSI F3a 3T Iadht earear FIar I
TSR &1 ST sfiens AT T 3 daat sfiws @ & (G 3, 3, 4, 3, )| aflapd
FTH3T H USTOT g3t Sicrel TR FRaRATS # af@IT 8id & (el sish 0-20,
20-40 37V faznfeay @) JZo) | SReRaT et Y& & a7rer ) HSAT &) gat 71T =
7 afar — et e R ot fag = (FwR e + et ofem)/2)

FIfh STishel T ATER: AT X = Sfxi | i, oTgh xi 091 =g 3 f, ith adf
SRERT &1 ffeT faferar & gerer fd, afcua Arer fafer a1k vg-fa=wrerer fafey: it
BT TRV ZareT 1T 31 Frer it Deion I GHIfaT Ay & a1y sealt Y gorer &
3yt &

ggr afey: =T |); 9, TRARAISN 37 aaf Fg xi @b ARV §ATD] 20T 2.
IJUTReT fixi fAeBTel] TIRT 3: Sfxi SR S, &T )97 B3| =0T 42 AT = 3fxi / 5l
3ETET: 09 0-10, 10-20, 20-30, 30-40, 40-S0 T f = S, 8, 1S, 16, 6 T 2f =
S0, =fx = 1350 37T #ATET = 27|

Hicta ATET fofd: shfcdd ATeT a of (I FET gaf 71 91 Ag) | fa=iciet di = xi — a
fA&1et) I ATET = a + Sfd: / 3F| Ug-faereraT fafer ara @sft foaersll & 39zl
i h (@ A9) grarui = (6 — a)/h o TTHET = a + h x (Sfui /| )]
IR I (a = 25, h = 10) & $fu = 10, 31T AT = 25 + 10 x (10/S0) =
27

Fiflehd Siehst T SgeI: e SRR dTell adf SgeId a9 HEATTT & dgeich =
) + [(Fr = £,)/2F, — fo — £2)] x b, 58T | = S8etah aaf 1 faereft AT, h = FoF
A, f, = §goldh adf ) TRART, fo = ITH Yge! a9 H G, £, = IAF TG
drer et 2 TRHTATI IFTERVT: agerdh a3 30-40, fi = 16, fo = IS, £, = 6: §geich =
30 + Q1) x 10 = 30911
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T sTemst 1 ATfeIdT: Tt TRIARIT (cf) I3 a1 31 n/2 T &3, 5781 n
= Sf| FIfEIFT a9f a8 & formeht of, n/2 I S sifdw &l mfersr = | + [((n/2 -
ch)/f] x h, TTET | = FIfEADT aaf I fa=1eft T, of = 3T B1ob Uget et ot F=roft
JRIRTT, £ = HAlfeanT 991 &) FRIARTT, h = a3f AT IGTET: n = S0, n/2 = 28,
FfeAamT a3t 20-30 (cf = 13, f = 1S): @fedmr = 20 + (12/1S) x 10 = 23]

et arRarRar ag (ARVD): I FA R HT JRT HYI a9 Hean I FerAt
TRIRATH & 103g maifaa #RAT & '3 3ifald’ ganre fa=ref” ot AT HI 'S
IRNF Tt TRARAAL 2 fawg IMAHT H3aT &1 Gl IR0 HT HETT g
HIFEAPT 3T 8] y-3787 W n/2 SNeh O b Y& H1 el 37 x-3787 U ¢iey STerat &
sft aferar fAerdt &)

FIIT BT 7T ST Faer: Frer Tt Qe w5 ST & FIeHT Fer 7T & sk
WRH I &l TR T IUY & Sgoteh Falielah et aTelT HIT & IR AT
NBILT oo STietat & oI 3UGh &1 ST AGE: 3 HEIFT = Tgeidh + 2
#rerr (37T ggolah = 3 FEHPT — 2 A7) | Fgeieh JAdfIT I off Iaawrerr o
HFHAT & qgeras AT 2 FUR FI) I I & A & favdT Fial 3 fAems

i N AL

SRR ~ {3t ggror & 37T &) H=1)

o9 FHaITeT — Jihel I Ficar FH HHAT, S 10-20/
odl fag - a9f &1 ey g, (Fud + fa=ret)/2]
ad AT - ot ) SR AT — =it T
ATET - 5fx | =F, siiawar @7 Tl
HIfEAHT — Hihsl T Fresy Tl

qgeTd — difeleh §R ST aTelT Al

ggoteh a9l — Faifee SRERAT aTerT ad)
AfeRaT aef — a8 a9 foeht F=rt aRaRAT n/2 & S sifd® &
FaAt SRITAT — TRIRITH) FT FHiHE 71T
AR — It FREIRAT ST T T
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HICAT ATET — FTET b1 VAT TI6T R % 1T =il T FIT 0’

T | TN
waffper aitet & AT
aTq =
aTER (AET) Sfx | =f
aTexr (ug-fa=rersy) a+hx3fu/f

FTfeSIehT | + [(n/2 = P/l x h

TETF | + [CFi—Fo) [ (2F—~Fo—F)] x h

Herer 3 FIfESIHT = ggoTH + 2 ATET

AT FTT I d1 faferar
HTET
[

| | |

T | HicuT FTE | vg-foreretst |
fol/zf a+Z;a'/Zf a+hxlzfu/2f
ot 1 a1 Frvft

aar f X fx
0-10 s S 25
10-20 8 1S 120
20-30 1S 25 378
30-40 16 38 560
40-50 6 48 270
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e, AT AT Tgeish

a Hrer Y HTfEADT | Tgersh )
< Tt FTAY HT 3UAT < FATFAFT: Fex, TR S JugT
< T FTA I GHIfAT - EeIP: TdTEb, ANBLT T3
« 37IpST BT JeraT
\ - _ \ _
WIEAYEIE HIATH TH

T.) 73T T HTET 1T HHIp: 797 0-10, 10-20, 20-30, 30-40, 40-S0 37Y7 FRTRATD
S, 8,15, 16, 6]
T a9 F S, 1S, 25, 35, 45| $fx = 25 + 120 + 375 + S60 + 270 = 1350] 3 =
S01 ATET = 1350/S0 = 271

.2 3&T 37ihs! #) AfeHHT T Hifoir)
I<AT- cf: S, 13, 28, 449, S01 n/2 = 28, a7 AMfEAFT gaf 20-30) | = 20, ¢f = 13, f =
1S, h = 10] FfeapT = 20 + (12/15) X 10 = 23]

9.3 €T sfiwmsr T ggeiah 1T BT
IIR- §geteh a7 30-40 (fi = 16), fo = 1S, f2= 6,1 = 30, h = 10 §ge1 = 30 +
[Q6 = 15)/(32 = 1S —6)] x 10 = 30 + 10/ = 30.9]]

9.9 ST 37lehs) T Are Ug-Ta=ictsl fafel 3 7 #Herr)
FAT-a=25h=10cu=-2 1,012 2fu=-10-8+0+16+12 =10
FATET = 25 + 10 x (10/50) = 27]

U.S 72 g0t 65 37 AT 62.49 & aqr AEABT AT HHAT)
I<T- 3 AMSHT = Fgedeh + 2 HTET = 65 + 124.3 = |89.8, 31T ANEAFT = 63.27]

.6 ‘I HH YR T ARV gaarer 3717 IT AfAHT abiorsy &1 ofer TAsise)

I<R- (SR et AT, Fepft TRERAT) g BT 39, 3¢ felahet ag I HeD,
y-3TT T 1/2 & agT I aF qah GdeT YT He IR x-318T W e STol: oI T
urg &t dar &
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1< ded & Agauvl gy (Fe7 Afd)
9. [| %) AT, FfSaT 3R T 7 Iqoacied Aae I
IR~ 3 AlfedenT = Jgoidh + 2 AT

U.2 [) i) adf 1S-2 &7 a9f fIg 771 D)
3av- (IS + 25)/2 = 20]

U.3 [2 3iF] AfZ Tt 2T 1 AT 0.5 97 HIfeHaHT 10 & qr §87ah 319 Hiap)
IqV- FEAFH = 3 x )0 — 2 X 0.5 = 9]

9.4 [2 3] Tofid siiwsr 1 aferasr o7 I IEe SR gie g &1 719 adise]
9= AT = | + [(0/12 = cFIF] x by | = FifeGaT ast $t fa=ref! Ha, of = 3@
Uge! a9t %) Ferdt SRERAT, £ = HfEAHT a9t ) aRaRar, h = a9t A

U.S [3 3ih] AT T T x = 10, 20, 30, 40, SO 3R F = 4, 6, 10, 8, 2]
JI- >f = 30] Sfx = 490 + )20 + 300 + 320 + 100 = 880] #EA = 880/30 =
29.33|

9.6 [3 3iF] Al sgetan = 3 HfeHenr — 2 ATST 7R ATEA 16 FoT ATfEAHT |5 § ar
§ge1eh FTd PIT 7R SIST far Fla-aT AT Faffeas N avg & foir
3775 &l

I ggoreh = 3 X IS — 2 x 16 = 13] Fgifea w7 aag oleist o o0 ageidh

T 39T &l
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