NCERT SOLUTIONS CLASS-11 STATISTICS CHAPTER- 5

MCERT Solution for Class 11 5tatistics for chapter 5 Measures of Central Tendency
Exercises

Q1. Which average would be suitable in following cases?

(i) Average size of readymade garments.

(ii) Average intelligence of students in a class.
(Hii) Average production in a factory per shift.

(iv) Average wage in an industrial concern.
(v) When the sum of absolute deviations from average is least.

(vi}) When quantities of the variable are in ratios.

(vii) In case of open-ended frequency distribution.
Anzwer.
(i} Average size of readymade garments. Mode

Explanation: Mode is suitable average for average size of readymade garments because it gives the most
frequent occurring value.

(i) Average intelligence of students in a class. Median

Explanation: Median is a suitable average in case of a qualitative nature of the data.

(iliy Average production in a factory per shift. Mean

Explanation: Production.can be messured on a quantitative scaleso Arthmetc mean is suitable In this case.
(iv) Average wage in an industrial concern. hMean

Explanation: Wage can be measured on 3 quantitative scale so arithmetic mean is suitable in this case.

{v) When the sum of absclute deviations from average is least. Mean

Explanation: Mean shall be used because sum of deviations from mean is always zero or least than the other
averages.
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02. Indicate the most appropriate altermative from the multiple choices provided against each guestion.
{i} The most suitable average for gualitative measurement is

{a] Arithmetic mean

(b} Median

ic) Mode

{d) Geometric mean

{e] None of the above

{ii} Which average is affected most by the presence of extreme items?
la) Median

{b} Made

lc) Arithmetic mean

(d} None of the above

{iii) The algebraic sum of deviation of a set of n values from A.M is

lal M

{bio

e

{d} none of the above

Anzwer.
(i} The most suitsble average for gualtative measurementis Median.
(il Arichmietic mean iz the average =Tected by the presence of the extreme velues.

(i} 2 is the sum of dewiations of a set of n valuss from AM.



Q3. Comment whether the following statements are true or false.

{i} The sum of deviation of items from median is zero.

{ii} An average alone is not enough to compare series. {iii) Arithmetic mean is a positienal value.
{iv) Upper quartile is the lowest value of top 25% of itemns.

{v) Median is unduly affected by extreme cbhservations.

Anzwer.

(i} The sum of dewviation of items from median is zero. False

Explanation: Generally, sum of deviatiens from mean is zero; but only in the case of symmetric distribution
{mean=median=mode) abowve statement is true.

(i) Am average alome iz not @NOUgn to compars seres. True

Explanation: Awverages are very rigid values. they don't say anything about the variability of the series. and thus
they are not enough to compare series.

{iii} Arithmetic mean is a positional value. False

Explanation: Arithmetic mean is not a positional value because it is caloulated on the basis of all the
observations.

{iw) Upper guartile is the lowest value of top 25% of items. True

EH |E E'[i':l N L.g'LIEI'[i =3 'Ef—: rs D g guarter, 50 'n'l'h—:l'l e fr—: uemncy iE arran Ed i' 8 asce Gi EII'dE'r Che upper
8} =
-:|L.:'|I'[i|E refers to the first 25% of the items.

{w) Median is unduly affected by extreme observations. False

Explanation: Median doesn't get aff
calculate it. It is mean which gets affec

=d by extreme observations because it only takes the median dass o
ted by extreme observations.

Q4. If the arithmetic mean of the data given below is 28, find
{a) the missing frequency, and
(b} the median of the series:

Profit per retail o0-10 10-20 20-30 30-40 A0-50 50-60
shop (inR=)
MNumber of 12 18 27 - 17 [
retail shops

Anzwer.

(a) Let us take the missing frequency as x

Profit per retail shop (in Number of retail Mid values (m}) fmi

R=.) (] shops (f)

0-10 12 5 60

10-20 18 15 7

20-30 7 25 675
30-40 X 35 35x
40-50 17 5 765
50-60 6 5 330

Tf=a0+x TFm= 2700 = 35x
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Mean = ETfm/Ef Mean =28
Substituting the values in the formula we get.

28=2100+35x%
BED+x

28x (B0 +x)=2100 + 35x
2240 # 28Bx = 2100 + 35x
Fe=140x=20

Thus, the missing value frequency is 20.

(B

Profit per retail shoplin Rs 1 (X) MNumber of retzil shops if) Cumulative frequency (cf)
-0 1z 1z

10-20 18 30

20-30 7 57

30-40 0 7

40-50 17 9

50-60 & 100

TE=100
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Formula of median is a= fiollow: Median

=L+[Mi2-cfixh

By substituting the walue in the formula we get.

Median =20 + [50 - 30} x (30-20)
27

Median=20+[200x (10)=20+200=20+ 741 =27.41
z

27

Thus the median value of the series is 27.41.

Q5. The following table gives the daily income of ten workers in a factory. Find the arithmetic mean.

Waorkers A E C ] E F G H I ]
Daily 120 150 120 200 250 300 220 350 370 280
Income (in
Rs.]

Anzwer,

Formula of mean is as follow:

Mean =5um of all the observations
Mo. of chservations

=120+150+180+200+250+300+220+350+370+260
10

Thus. average income of the workers is Rz 240,
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Q6. Following information pertains to the daily income of 150 families

Calculate the arithmetic meamn.

Incame (in Rs) Mumber of families
More than 75 150
More than 85 140
More than 95 115
More than 105 95
More than 115 70
More than 125 [14]
More than 135 AQ
More than 145 25
Answer
Income (in Rs.) Mumber of families f) Mid values (x) fx
7585 10 a0 200
85-95 25 90 2250
95-105 20 100 2000
105-115 25 110 2750
115-125 10 120 1200
125-135 20 130 2800
135-145 15 140 2100
145-155 25 150 3750
=150 Ffe=17450
Formula of mean is as follow:
fMean = Sum of all the chservations = Hx
Mao. of observations f
=17450/150=116.33
Thus, the average mean income for 150 families is R=. 116.33.
Size of Land Holdings Leszs thar 100- 200- 300- 400 and
(in acres) above

100 200 300 400

143 &4

[E5]
)
[EN]
¥e)

Number of families A0



Q7. The size of land holdings of 380 families in a village is given below. Find the median size of land
holdings.

Anzwer.

To calculate the mean size of holding, first calculate the cumulative frequency

Size of land holdings {in acres) (X Mumber of families (f] Cumulative frequency (cf)
0-100 40 40

00-200 a5 1289
200-300 148 277

300-400 B4 341

A00-500 39 380

*F=380
Frm

Then, find the median frequency
Median frequency = N/2 = 3B0VZ = 190

Formula of median is a= follow: Median=L+ (N2 -cfixh
=

By substituting the value in the formula we get

=200+ (190 - 129} 100 =241.21

148
Thus, the median size af andhalding i= 241.27 acres.
08. The following series relates to the daily income of workers employed in affirm. Compute (a) highest

income of lowest 50% workers (b) minimum income earned by the top 25% workers and (c) maximum
income earned by 25% workers.

Daily Income {in Rs ) 10-14 15-19 20-24 25-20 30-34 35-30
Mumbers of workers 5 10 15 20 10 5
Anzwer.
Draily inceme{in Rs ) Clazs interval (X} Mumber of workers (f) Cumulative frequency (cf)
0-14 95145 g 5
5-19 145-19.5 0 5
20-24 19.5-245 15 30
25-29 245-.25% 20 =1
30-34 29.5-345 10 =]
35-38 345-.39¢% B5
Tf=£5
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) To comoube reghest Inoame of Sowest S06E wae nood o fal 0ty mookin
Mecian Frequonoy = M2 - BB =205
Fanmla for modizn 55 follows

Medan = L+ M3 - cfiwh
f

By SEstmubing e values in tha formuls, we get

Moian = 34.5= (325 -30jx §
0

= I&5+R25 =25 135

Hignest income of ket 50% worksess =5 B 25.725

b Far minimum income af 25% af workes we need 1o caiculae Gy,
Frer Quarnie froquoncy = D0 = (5= 16.75

Oy =L+ -ctixn
f

Ey subsmminng the values in e formubs, we get

Oy = 1.5 +[16.25- 15} % 5= 19.9166
15
Minimrrm inoome carned by the rop 25% workeos 5 #o 19,92

£} Far maemum sneome of 25% of worllors wae neod to calosamm Qg

gl wdfe emnent

t

By suCsnmunng

Oy = 245 +{40.758
20

L alalbdeg 1 ] grr
=

= 245 +4,6875 = 291875

Maximum inceme Wﬂ]' 255 WorKeTsS i RS 22018,



09. The following table gives production yield in kg. per hectare of wheat of 150 farms in a village.

Calculate the mean, median and mode values.

. per 50- E3-

Mumber of farms 3 g

=
ANsSWer.
To calculate mean, median and mode values
Production yield (kg per hectare] | Mumber of farms Cumulative fm
ey e (cFl
¥ [ (cf)
50-53 3 3 1545
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i
]

«.

i

L

=1

“1
[
n
L
(=]

Loy A
LTm=

9573

Formula of mean is as follows:

m = 95737150 = 63.82 kg/hectare

Formula of median iz as follows: Median =L+ (W2 -cfixh

substituting the value in the formula we get

ting the v

Mean, median and mode values are £3.82 kg'hectare, 63.67 kg/hectare and






