STATISTICS

| TOPIC1 |
STATISTICS

Statistics is the discipline that concerns the
collection, organisation, analysis, interpretation and
presentation of data.

In the previous chapter, we have already studied the
three measures of central tendency, ie, mean, median
and maode to find the average middle terrm and most
frequency term, respectively, of an ungrouped data.
MNow, in thiz chapter, we will study mean, median and
mode of grouped data. Further, we will extend our
discussion to concept of cumulative frequency and
drawing its ogives.

Here, we will discuss about the mean, median and
made of the ungrouped and grouped data

Ungrouped Data

A data that iz obtained in original form, Le. a list of
nurribers iz called an ungrouped data.

Grouped Data

A data that is organised into several groups iz called
grouped data.

A data ean be grouped in two forms:

(1) BExclusive Form (Overlapping/Continuous Form) @ In
this tupe of grouped data, the upper limit is excluded
frormn each class interval and the closs intervals are

made in such a manner that the upper limit of one
class is the lower limit of the next class.

For example, 0 = 10 and 10 = 20. Here, 10 is included
in 10 = 20 and with 0 = 10.

(2) Inclusive Form (Non Overlapping/Discontinuous
Form): In this type of grouped data, the upper limit
iz also included in the closs itself and so, it is not
included in the next higher closs.

For exarmple 0 = 19 and 20 = 29.

.ﬁ:} Important

= To convert inclusive farm to exclusive form, we substract

gﬁ'mmelawerandaddg to the upper limit of each

class interval where, h is the difference between upper of o
class and lower limit of the preceding class.

we [n the exclusive form, the lower limit ond the upper limit
are called the True Lower Limit ond the True Upper Limit
respectively.

= The difference between the true wpper limit and true
lower limit of o grouped frequency distribution is colled the
closs-size or class width. It is denoted by h.

== The middle-value of o closs-interval which lies between
true lower limit and true upper limit is called the doss mark.
It is denoted by x

| TOPIC 2|
MEAN

The mean of a data, or a set of observation is the
average value of the dota, or observation, and iz
denoted by ¥, read as x bar. Generally, it is obtained
by dividing the sum of all the observations by the
total number of the observations.

Mean of Ungrouped Data

. X X, F_+X
Then, Mean (X) = 1—2— 1
X

L
2
_I=1

mn

If %1, X2, X, are the n observation with frequencies fy,
fa, — fp respectively ie. the observation x, is repated f;
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@ Important

= [f each observation of o given set of dato is increased by
number p, then mean of the dota will also be increased by p.
= If each observation of a given set of data is decreased by
number p then mean of the data will also be decreased by p.
w= If pach observation of given set of data is multiplied by a
number k, then mean of the dota will also be multiplied by k&
= | eoch observation of o given set of datg is divided by o
number k provided k = (0), then mean of the dota will also be
divided be k

Mean of Grouped Data

To coleulote the mean of grouped data, following
three methods can be used.



(1) Direct method
(2) Assumed mean method
(3) Step devigtion method

Direct Method

To find the mean of grouped data by direct method,

following stpes are followed.

Step 1. Find the closs mark of each class interval by
the formula.

clase mark = Upper classlimit + lower class limit

2
It is represented by x;.
Step 2. Multiply x; with the corregponding frequency
Step 3. Caleulare the sum of all fx; to get Tf x;.
Step 4. Caleulote the sum of all the frequencies to
get If.

R

_ fox
Thus, mean (x) =

Assumed Mean Method

When the numerical values of x; and f; are large and
computation of product of x; and f; is time consuming
then we use this method.

To calculate mean of a grouped data by assumed
mean methad following steps are followed.

Step 1. Find the class mark (x) of each closs interval

Step 2. Among all x/s, choose an assumed mean
and denote it by ‘g’

Caleulate the difference (d) between g and
each of thex; sie d;=x,-a

Step 4. Multiply g; with the corresponding .
Step 5. Calculate Tfid, and If;.

Step 3.

- Ihid,
Thug, Mean (x) =g+ ——

I
[6:} Important
ws Try to take the value of assumed meon ie. a such that it

lies in the centre of x;, X3 X3 X,. This will make calculation
easier.

[ MOST LIKELY Questions )

Very Short Answer Type Questions

[1 mark ]
1. Find the class marks of the classes 20-50
and 35-60.
Ans. Class mark of 20 - 50 = @.uﬂs
Class mark of 35 - 60 = 35;Eo.r‘g.4?.5

2. The mean of 20 cbservations is 12. If each
observation is increased by 5, then find the
NEW mean.
Ans. Given: Mean of 20 cbservations = 12
Here,each observation is increased by 5.
So, new mean will also increased by 5.
Thus, new mean = 12 + 5= 17.

3. What is the arithematic of first n natural

numbers?
Ang, Arithmetic mean = M e, "—H'
2n 2
Explanation: First n natural numbers are :
1.2.3.45 .n
We know,
Sum of all the obsarvations
Mean =

" Total number of observation

1+2+3+ _n
B n

n

[—.'1+2+3 +_+hm n[”—;l]]

_n+1
2
Hence the arithmetic mean of first n natural

LRSS
numbers is

4. If the mean of 5 observations x, x + 2, X + 4,
x+ 6 and x + 8 lg 11, then find the value of x.
Ans. We know,

Sum of obzervations
Mean =

Total number of observations

¥+ (x D)+ (x+d)+(x+8)+(x+8)
= 5

=
= 55 =5x4+ 20
=
=

S5x =35
x=7

Hence the vaolue of x is 7.



Short Answer Type-l Questions (SA-I)
[ 2 marks ]

5. Find the mean of the following distribution:
Class 1-3 3-5
Frequency 9 22

Ans. We first find the closs marks (x) of each closs

Class Class mark (x;)

1-3 2

3.5 4

5.7 B

7=10 85
Thus, Mean, x = };f':" = % =55

Hence, the mean of the given distribution is 5.5.

6. Find the value of p, if the mean of the
following distribution is 7.5.

Classes 2-4 4-§ 658 8-10 10-12 12-14

Frequency 6 B 15 p a 4
Ans.

Clossses 2-4 4-6 6-8 B-10 10-12 12-14

”T;;i] 5 7 8 11 13

Short Answer Type-ll Questions (SA-ll)
[ 3 marks |

5-7 7-10
27 17
Frequency (f) fx;
9 18
22 88
7 162
17 1445
Ef;=75 Efa;=4125
Frequency ¢ 3 15 p 8
(f)
fx, 18 40 105 9p 8B
Here, Efi=414+p
and Ef; =303 4+ 9p
Ifx;
We know, Mean = "5¢
1
But, Mean =75
303+9p
= 41+p
= 30349 =3075+75p
= 15p=45
=3 p=3

Hence, the value of p is 3.

52

(Given)

7. The following table gives the number of pages written by Sarika for completing her own book for

30 days:
Number of pages written per day 16-18
Number of days 1

19-21 22-24 25-27
3 4 g

Caleulate the average number of pages written in 30 days.
Ans. We need to convert the dota into continuous classes by subtracting 0.5 from the lower Bmit and adding

0.5 to the upper limit of each class.

Class Class mark (x;) Number of days (f;) Fax;
155-185 17 1 17
185.215 20 3 B0
215-245 3 4 92
245-275 26 9 234
27.5-305 29 13 377

Zﬁ: 30 Ef}tr-z 780
- Efx
hMean, x=#=@=26_
Zfi 30

Hence, she wrote an average of 26 pages per day.

28-30



8. The daily income of a sample of 50 employees are tabulated as follows:
Income (in T) 1-200 201-400 401-600 601-800
Number of amployees 14 15 14 7

Find the mean daily incorme of the employees.

Ans. The given data is not continuous, so we need to convert the data into continuaus form, by subtracting 0.5
frorm the lower limit and adding 0.5 to the upper imit of each closs:

Incoma Class mark (x) d; = (x; - a) f; fid;
0.5-2005 1005 =200 14 =2800
200.5-4005 3005 =0 0 15 0
400.5-600.5 500.5 200 14 2800
600.5-B00.5 7005 400 7 2800
Ef; =50 Ifd; = 2800
Here, a = assumed mean = 300.5 = 3005 + 56
We know, ¥ = 3565
Ef d i
Mean (%) = a + —iot Thus. the mean daily income of the employees
f, is T 356.50.
= 3005 + 220
50
9.  An aircraft has 120 passenger seats. The number of seats occupled during 100 flights is given In the
following table:
Numbe of seats 100-104 104-108 108-112 112-116 116-120
Frequency 15 20 3z 18 15
Datermine the mean number of seats occupied during the flights.
Ans.
Class Interval Class mark Deviation Frequency f.d;
(No. of seats) (=3 d; = {x; = a) (fd
100-104 102 =8 15 =120
104-108 106 =4 20 =80
10B-112 a=110 0 32 0
112-116 114 4 18 72
116-120 118 B 15 120
Efi= 100 Efd;==B
Here, assumed mean, a = 110 =10992
_ Efd. Thus, the mean number of seats occupied over
(x)= ”+—""If_ the flights is 109.92 or 110 approx.
I
(-8

= 1104+ — =110 -008
100

10. The mean of the following frequency distribution is 62.8 and the sum of all the frequencies is 50.
Compute the missing frequencies f; and f.

Classes 0-20 20-40 40-80 60-80 80-100 100-120
Frequency 5 fi 10 f2 7 8

Ans. The frequency distribution for caleulating the mean, for the given dara is



Frequency Class mark

Classes (f) (%) d;=x-a f, d;
0=20 5 10 =40 =200
20=40 fl 30 =20 =20 11
40=-60 10 S50=a 0 0
60=-80 f2 70 20 20f
80-100 7 ao 40 280
100=120 B 110 60 480
=0+ 4 $fd; = 560 = 20f; + 20f
Sinee, sum of all the frequencies is 50. So,using (), f; =20-12=8
30+f +f; = 50 ~fi=Band fz= 12
= fiefy = 20 11. Find the mean marks of the students for the
= fy = 20-1f -0 following distribution:
Mg, rmscn = G265 Marks Mumber of Students
We know, 0 and above 80
Mo = ' [z_f&] 10 and above 77
Ef; 20 and above 72
560 —20F +20F 30 and above 65
= 628=50+ ——2 40 and above 55
560 —20f +20fF 50 and above 43
= 1282 —— 2 60 and above 28
= 640 = 560 - 20f; + 20F,  [Using (0] 70 and above 1&
- B0 = - 20f, + 20f B0 and above 10
= 4= +f 90 and above 8
= 4=304+Fef [Frem ()] 100 and above 0
Class mark  Mumber of students L
berics (x) (Curnulative frequency) F""’{ﬁ' i fix;
0-10 5 f=10] BO-77=3 15
10-20 15 77 JT=72=5 75
20=-30 25 72 72=65=7 175
30-40 35 65 65=55=10 350
40-50 45 55 55=-43 =12 540
50-60 55 43 43 -28 =15 825
B0=-70 B5 28 28=16=12 780
70-80 75 16 16=-10=6 450
80-90 B5 10 10=-8=12 170
90-100 a5 B E-0=8 760
100-110 105 0 ] L]
Efi=80 Efp; = 4140
o Mean = % - ﬂ =517

b1 BO



| TOPIC 3 |
MODE

The observation which occurs most frequently
among the given set of observations Le. the value of
the observation having the maximum frequency is
the mode of the given data

Sornetimes it is possible that in a given set of dato,
mare than one value may have the same maximurm
frequency. Such tupe of data in said to be multimadal.

Mode of Ungrouped Data
An ohservation with the maximum frequency is the
maode of the given set of ungrouped data.

Mode of Grouped Data

To find the mode of o grouped data, modal class is
determined which is defined os the class with the
maximum frequency. The mode lies in the modal eloss.

Meode of a grouped data is given by the formula:

f, =1, ]xh

zf'l-FI]-FZ

Lower limit of the modal closs,

Modezh[

Where, [
h
f, = Frequency of the madal closs,

Size of closs intervals,

fo= Frequency of the closs preceding the
modal clozs, and

fz = Frequency of the closs succeeding the
maodal closs.

&f} Important

= Mode con olso be
unequal closs sizes.

calculated for grouped dota for

12. Find the mode of the following frequency distribution:

Class 15-20 20-25 25-30 30-35 35-40 40-45
Frequency 3 B g 10 3 2
Ans.The madal elass is 30-35, as this class has the 10 -9
) = 30+ x5
rraximum frequency of 10. 0-9-13
For this closs, g
[=30,h=5f=10fh=%andf=3 =30+3
R
We know, Mode = 1+ —1—2— «h =30+ 0625
® =fo =1y
= 30.625
13. Find the mode of the following dava:
Class 0-20 20-40 40-60 60-80 B80-100 100-120  120-140
Fraquency 6 8 10 12 6 5 3
Ans. As the maximum frequeney is 12 for the closs G0 . 12-10 20
- —_—
60-80. 24 -10-6
Sa, the modal class is 60-80 40
For thig class, =680+5
l=60,h=20.fi =12, f=10and f; = 6. =G0 +5
f,—f, =
We know,Mode = [+ —L 9 __«h _—'55
IR e Thus, the mode is 65.
14. The following table gives the number of participants in a yoga camp:
Age (in yaars) 20-30 30-40 40-50 50-60 &0-70
No. of Participants 8 40 58 80 83
Find the modal age of the participants.
Ans. In the given frequency distribution, the modal a0 - 58
class is 50-60 having maximum frequeney 90° =50+ [m) 10
S0, [=50,fi=90,f;=58 f, =83 and h =10, -
We know, = 50 4 =—————— x 10
180 - 141
MME_H[&] xh 0.2 .10
' A =fo=fy =ttag



=50+ 812
=582

Hence, the modal age of the participants is
5B8.2 years.

15. The mode of the following data is 67. Find
the rmissing fraquency x.

Closs 40- SD- 60- 7O- | 8O-
S0 B0 70 80 | 90

Frequency 5 x 15 12 T
Ans. Mode of given data, Mg = 67

Then, modal class is 60 - 70

We know, Mg = [+[i]~xh
i ==,

Here, [ =60, f; = 15, fg =% f; = 12 and
h=10
Then, 67 = 60 +[157"‘]><m

30=12=x
= 7(18 = x) = 150 - 10x
= 126 = 7x = 150 - 10x
= 3x =150 =126
= Xm= 2—4 =8

3

Hence, the value of x is 8.

16. Daily wages of 110 workers, obtalned in a survey, are tabulated below:

Daily Wages (in T)
Number of Workers 10 15

100-120 120-140 140-160 160-180 180-200 200-220 220-240

22 18 12 13

Compute the mean daily wages and modal daily wages of these workers.

Ans Daily Wages (in ¥)  Number of Workers (f;)

100-120 10
120-140 15
140-160 20
160-180 22
180-200 18
200-220 12
220-240 13

Total 110

] 1
Mean doily wages = 170 + T

% di=x-a fid;
110 -60 -500
130 -40 -600
150 -20 -400

170=a o 0
190 20 360
210 40 480
230 60 780

20

w 20110 =T 170.19 (gpprox)

22=20
Maode = 160 + 44-20-18 x 20 = T 166.67 (approx)
| TOPIC 4|
MEDIAN

Median is defined as the middle most or the central Casa Il : If'n’is even, then
observation, when the given set of observations i th
are arranged in an ascending order of their Median= Meanvalueof _] gnd[ﬂ + 1]
magnitudes. 2 2

Median of Ungrouped Data

Let n be the total number of observations arranged in
an ascending order.

Case |: If'n'is odd, then

Median = value of {n2;1} observations.

ochservations.

Median of Grouped Data

Ta find the median of a grouped data, we need to
determine median claoss and cumulative frequencies
of all class intervals.

Befaore heading to caleulation of median, let us discuss
median class and cumulative frequeney.



Cumulative Frequency

Curnulative frequency of a closs interval is determined
by adding all the frequencies upto that class interval.

Median Class

A closs having cumulative frequeney just greater than
half of sum of all the frequencies, is ca rmadian
closs.

Thus, to find the median closs, we need o make a

curmulative frequency column in the distribution table.
Now, the median of o grouped daota is computed,

using the formula:

Where, [

(§-cten

Median=1{ +

= Lower limit of the medion class,
= Total number of cbeervations,
= Freguency of the median closs,

ef = Frequency of the closs preceding the

median class, and

h = Size of the median closs.

( MOST LIKELY Questions )

Short Answer Type-ll Questions (SA-ll)

[ 3 marks |

17. From the following distribution, find the median :

Classes 500 - 800 600 = 700 700 - B00O 800 =900 900 - 1000
Fragquency 36 32 32 20 30
Ans.

Classas 500 = 600 600 = 700 700 = 80O 800 =900 900 = 1000
Frequency 36 32 32 20 30
Cumulative 36 68 100 120 150
Fraquency
Here g - 130 75 N_ ef

2 So.  Medion = [+2—— xh
Curnulative frequency just greater than 75 is
100, which belongs to class 700 - BOO. - 700+ 22=58  io0
Sa, the medion class is 700 - 800 3z
For this closs, = 700+ _?;20

| =700, h =100, ; =75 cf = 68, =32

=700 + 21875 =721875

18. The distribution given below shows the number of wickets taken by bowlers in one-day cricket
matches. Find the mean and the median for the numbers of wickets taken.

Number of wickets 20-80 60 =100

Murmnber of Persons 7 5
Ans. Calculation of Mean:

Number of Class-mark
wickets (class) (e
2080 40
60-100 20
100-140 120=a
140-180 180
180-220 200
220-260 240

16

Frequency
()

16
12

Efi=45

100 - 140 140 =180 180 - 220  220- 280

12 2 3
=¥ -
whfu J:. ;20 fd;
=80 =560
=40 =200
0 ]
40 4380
BO 160
120 360
Efiu; = 240



Efu, Cumulative frequency just greater than 22.5 ig
We know, Mean = a + Fr 28, which belongs to class 100-140.
! So, median class is 100 - 140
240 )
= 1ED+E For this close,
N
=120 + 533 = 12533 (=100.h=40,cf=12, 7 =225 =16
Calculation of Median:
N e
Curmulative 57
Classes Frequency R So,  Median=1+|2—|xh
20 = 60 7 7
60 = 100 5 12 225-12
100 - 140 16 28 =100+ ( x40
140 - 180 12 40 =100 +« 26.25
180 = 220 2 42 =126.25
220 - 260 3 45 Hence, the mean number of wickets taken is

12533 and the median number of wickets

taoken iz 126.25.

19. The median of the following data s 16. Find the missing frequencies a and b, if the total of the
fraquencies is 70.

Here, N = 45, = g =225

Class 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40
Frequency 12 a 12 15 b ] ] 4
Ans.
e —— Class Frequency Cumulotive
Class  Fragquency frequency
frequency 0-5 12 12
0-5 12 12 5-10 a 12+a
5.10 a 17 +a 10-15 12 24 +0
10-15 12 244+a -4 L 2o
15-20 15 W+a 20-25 b 39 +a+ b
20-25 b 394+a+b £ 30 b fa1a+b
25-30 & 45+a+b Lt i 3lta+bh
35-40 4 S55+a+b
30-35 6 S51+a+b Total 70
35-40 4 55+a+b Then, 55+a+b=70
Total 70 a+b=15 -
Given, median = 16
E_d‘ Then median closs is 15 = 20

median = [+ 2 xh
F N er

Median = 1+2 - xh

16= 154327249 ¢
15 Here, =15
h=5
1= 01=9) cf=244+a
3 f=15
a=8 N=70
55 +a+b=70 16= 154327240,
55+ 8+ b=70 15
b=7 — 1211-0’:5
E5+a+b=70 15
a+b=15 = d=1l-a
- = a=8



Put the value 'a’ in equation (1), we get Given: Medion = 325

bei5-H=i Then, the median class is 30=-40.
Hence, the values of 'a’ and 'b’ are B and 7.

For this closs,

20. If the median of the following frequency N
distribution is 32.5. Find the values of f; and [=30,f=12, cf =14+, 7= and h = 10,
fo. We know,

Class Frequency N oF
0-10 fi Median = | 4+ | 2 % h
10-20 5 f
20-30 9
0 - (14 + )
30-40 12 = 325=30+ Ti = 10
40-50 y
50-60 3 = 15:2[5_5}
60=-70 2 12
Total 40 = % =6-f,
Ans.,
= fi=6-3=3
Cumulative
Uoss | Fraguancy frequency Also, 31 4 fi 4+ f = 40
0-10 f f = flefa 9
10-20 5 541
20-30 g 14+, = f2-9-f
30=40 12 26+ = =93
40=50 Fz 26 + fj_ * fz =B
50-50 3 Mafi+fa =
E0-70 2 Isfitfa Hence, the values of f; and f; are 3 and 6,
raspectively.
Total 40

21. Find the unknown entries a, b, ¢, d, e, fin the following distribution of the heights of the students in

a class:
Height (in em) Fragquency Cumulative Frequency
150-155 12 a
155-160 b 25
1680-185 10 c
165-170 d 43
170-175 e 48
175-180 2 f
Total 50

Ans.

Height Frequancy Cumulative Cumulative frequency
(in em) ()] Frequency (Given) (Calculated)
150-155 12 a 12

155-160 b 25 12+b
160-165 10 c 22+b
165-170 d 43 22+b+d
170-175 e 48 Z2+b+d+e
175-180 2 f M+bsdse

Total 50



Comparing the lost two columng,

ie, cumulative frequency calculoted and
cumulative frequency given, we get:

a=12
Also, 12 4+b=125
= b=25=12=13
22+b=c
= c=224+13=735
22+ b+ d=43
= 224+134+d=43
=5 d=43-135
d=8

22+b+d+e=48
=22+ 13 +8+e=48
= 43 + e =48
= e=5

24+ b+ d+e=f
=24 + 13 +84+5=F
= f=50

Hence, a=12, b=13 c=35d=8¢e=5 and
f=50

Case Based Question (VSA Type)
[4 &5 marks ]

22. A survey was conducted by an NGO te know
the monthly expenditure of families living
in slums in Dethi A total of 200 families
were interviewed and it was found that their
minimum monthly expenditure was T 1000.
The result is tabulated as given below:

Monthly
expanditure Humber of families
(in T)
Less than 2000 10
Less than 3000 7
Less than 4000 48
Less than 5000 75
Less than 6000 115
Less than 7000 140
Less than 8000 163
Less than 9000 i82
Less than 10000 200

(A) Find the number of families whose
monthly expenditure is more than or
equal to T BODO.

(B) Find the number of families whose
monthly expenditure is in the range
T (6000 - 7000).

85

Ans. (4)

(B)

Find the lower limit of the madian class.

Find the median monthly expenditure
of the families as per the frequency
distribution table.

We can see from the given frequeney
distribution toble that the number of
farilies  having menthly  expenditure
lege than ¥ 8000 iz 163 out of a total
of 200 famnilies. Therefore, number of
farilies  whose monthly  expenditure
it more than or equal to T BODO
=200 = 163 = 37.

Let us prepare a frequency distribution
table from the given cumulative frequency
table as below:

E—— Number of  Cumulative

e families fraquency

(in Rs.)
1000 - 2000 10 10
2000-3000 27-10=17 27
3000-4000 46=-27=18 46
4000=-5000 75-46=79 75
5000-6000 115=-75=40 115

6000 -7000 140-115=25 140
7000-8000 163-140=23 163
8000=-9000 1B2=-163=189 182
9000-10000 200-182=18 200

()

Total 200
Therefore, number of families whose
monthly expenditure is in the range ¥
(5000 - 7000) is 25.
Median class is the class whose eumulative
frequency is just greater than half of sum

of all the frequencies. Here, g = 100. Az
the curulative frequency of the closs

5000 - 6000 is 115, which is just greater
than 100, therefore the medion class is
5000 - 6000 and thus the lower limit of
the median class is 5000.

(O} The median closs is 5000 = 6000. The

formula for ealeulating the median is

Do
Median = .| 2 w h
f

Where, | = lower limit of the median closs,
h = size of the closs interval,
n = number of observations,
cf = cumulative frequency of closs
preceding the median class,
f = frequeney of the median closs,



Using the table drawn in part (B), we have
[=5000,h=1000, o= 75,f=40 and n = 200.

Putting these values in the formula for
caleulating median, we get

200 -
2 % 1000
40

Median = 5go0 +I—

= 5000 + [i'—?} = 1000

= 5000 + 625 = 5625

23. 100m RACE A stopwatch was used to find the

tirme that it took a group of students ta run 100
m.

0-20 8
20 - 40 10
40 - 60 13
60 - 80 6
80 - 100 3

(A) Estimate the mean time taken by a
student to finish the race.

(B) What wiil be the upper limit of the
modal closs ?

(C) Find the sum of lower limits of median
class and modal class ?
(D) How many students finished the race
within 1 minute?
Ans. (4)

. IFJ-H]- _ 1720
-]‘: ~ 40
= 43
(B) Since. modal closs is 40 = 60, with
masirmum frequency 13.

Mean =

Then upper limit is 60.

()
Time MNeo. of Cumnulative
(Insec) Students  frequency
() ()]
0=-20 8 B
20 =40 10 18
40 = 60 13 31
60 - 820 6 37
80 - 100 3 40
E = ﬂ =20
2 2

Class  corresponding  to  cumulative

frequency just greater than 20 is 40 - 60.

So, Median closs iz 40 = 60.

. Lower limit of median class = 40

Also, lower limit of modal class = 40
[Frem part (B)]

. Required sum = 40 + 40 = 80

O) 1min = 60 sec
Then, number of students who finished
race within 1 minute = 8 + 10 + 13

| TOPIC 5 |
RELATIONSHIP BETWEEN MEAN, MEDIAN AND MODE

There iz an empiricol reltaiton between the measures
of central tendency which is given by.

Mode = 3 Median - 2 Mean

or, Median =

3 Median - Mode
2

Mode + 2 Mean
3

Mean =



( MOST LIKELY Questions )

Very Short Answer Type Questions
[1 mark ]

24. The mean and median of a distribution are
both equal to §35.97. Find the mode.

Ans. Mean= Median = 63597 [Given]
W know,
Mode = 3 Median - 2 Mean
= 3 Mean - 2 Mean
[+-Mean = Median|
= Mean
= B3597.

25. Write the empirical relationship among the
three measures of central tendency mean,
mode and median.

Ans. The required relotionship is:
3 Median = Mode + 2Mean
26. Using the empirical formula, find the mode

of a distribution whose mean is 8.32 and the
median is 8.05.

Ans. The empirical formula is:
3 Median = Mode + 2 Mean
So, Mode = 3 Madian - 2 Mean
=3xB0O5-2=832
= 2415 - 1664
=751

Hence, the mode of the distribution is 751,

Short Answer Type-l Questions (SA-1)
[ 2 marks ]
27.0f X, M and Z are denoting mean, median

and mode of a data and X : M = 9 : 8, then
the ratio M : Z is?

AnsWe know,

Mode = 3 Median = 2 Mean
= Z=3M = 2% )]
Given X :M=9:8B

X 9
= —_—=
M B
= X:ﬁ
B
On putting the value of X in eq (i), we get
£Z=3M=-2=x o
B
=3h.|._ﬁ
4
-
4
M_2
z 3
M:Z=4:3

Hence, the required probability is %



