C hapter 14 - Statistics

1. Write three formulas to find the mean

Sol: Three formulas to find the mean:

i) The Direct Method: x = =

> fi

i)  The assumed mean Method: x=a+ ZZﬁffi
ifi)  The step deviation Method: X =a Zzﬁg“ <h

2 Find the mean for first 100 natural numbers.

Sol: First 100 natural numbers =1, 2, 3, ... ...... .100

Sum of first n natural numbers = n{n+1)

Sum of first 100 natural numbers = 10 T00=1)

_1000101) o o

. Mean of first 100 natural numbers

_ sumof abservations 50x101

~ No.of observations 100

=20.0

3. Find the mean if > fx. = 1860 and > . = 30.
Sol: > fiXi = 1800, Zf1 =30

_ X fixi 1860

Mean —
A= S T 30

62




; 1 351 7
4, Find the mode of PR
1351 7 33,4,0,2,12
Sol: Given observations= -,—,—,—, 14224
3'4°6'2'12 T T
No. of observations =5
. 1l 9.5 1. %
um of rvations =
Sum of observations Tttt
W8 2 15
4. 2

5. Find mode if a =47.5, > td = 435 and > f. = 30.
Sol: Giventhat: a =47.5

> 1id; =435

> 1 =30
> fidi

Mode x=a+=—
> fi

=47.5+@

30

:47‘5+14—5
10

=47.5+14.5
=62
6. Find the mode of first n natural numbers
Sol: first n natural numbers =1, 2, 3, 4,...... .. 1.
In this series any number is not repeated so, there is no mode for this numbers

(Note: If there is no mode for any problem. We cannot say that the mode is ‘0’)



7. The wickets taken by a bowler in 10 cricket matches are as follows: 2, 6, 4, 5, 0, 2, 1,
3, 2, 3. Find the mode of the data.

Sol: Let us arrange the observations in orderi.e. 0, 1, 2, 2, 2, 3, 4, 5, 6.

Clearly 2 is the number of wickets taken by the bowler in the maximum number of
matches (i.e., 3 times). So, the mode of this data is 2.

0. Find the mode of given data 5, 6, 9, 10, 6, 12, 3, 6, 11, 10, 4, 6, 7
Sol: Givendata: 5, 6,9, 10,6, 12, 3,6, 11, 10,4, 6, 7

. Ascending order: 3,4, 5,6,0,6,6,7,9, 10, 10, 11, 12

.. Mode =6
0. Find the mode of given data 2, 2,2, 3, 3, 3,4,4,4,5,5,5,6,6, 6
Sol: Givendata?2,?2,2,3,3,34,4,4,5,5,5,6,0,0

Mode of given data =2, 3, 4, 5 and 6.
10. Write the formula to find the median.

E—cf

Sol: Median (M) =1+ Zf «h

11. Find the median if, 1= 60, =22, f =7, h=10, and %: 26.5

Sol: Give that
| =60
cf =22
f=7
h =10

1 965
7

Median (M) =1+| 2 « h




:60—|— }{10

=00+ — |x10

60+ 2210
70

=60+EE
7

=00+6.4
= 00.4.
12. What are ogive curves?

Sol: cumulative frequency curve or an ogive:

First we prepare the cumulative frequency table, and then the cumulative
frequencies are plotted against the upper or lower limits of the corresponding
class intervals. By joining the points the curve so obtained is called a cumulative
frequency or ogive.



1. The marks obtained in mathematics by 30 students of class X of a certain school
are given in table below. Find the mean of the marks obtained by the students.
Marks obtained | 10 |20 (36| 40 | 50 | 36 | 60 | 70 |72 | 80 | 88 92 95
(X3)
Noof studemt | 1 1|3 4 |3 |2 4| 4 1,1 ,2]|3) 1
(£)
Sol: let us re-organize this data and find the sum of all observations
Marks obtained (x;) Number of students (f) Ix;
10 1 10
20 1 20
36 3 108
40 4 160
20 3 150
o0 2 112
60 4 240
70 4 280
72 1 72
80 1 80
88 2 176
92 3 276
95 1 95
Total > FE =30 > Ix; =1779
_ Y fixi 1779

50 X =———= jl.i

TS fi 30




-. The mean marks are 59.3.

2.  Write mean formula in deviation method? Explain letters in it.

> fiui
X
>

Sol: mean x=a+ h

‘a’ is class mark of mean class

‘fi” is the highest frequency

. Xl—a :
1l = — Here x; = mid value of classes

a = assumed mid value
h = class size
2. Ix; =sum of total frequency.

3. A survey was conducted by a group of students as a part of their environment
awareness progamme, in which they collected the following data regarding the
number of plants in 20 houses in a locality. Find the mean number of plants

per house.
Numberof | 0-2 | 2-4 | 4-6 | 6-8 | 8-10|10-12|12- 14
plants
Numberof | 1 2 1 5 6 2 3
house
0- 2 1 1 1
2-4 2 g O
4-0 1 9 &
6 - 3 § 7 35
8 - 10 s 9 o4




10 - 12 2 11 22
12 - 14 3 13 39
Total > £ =20 > fx =162
Mean = sz?
162
20
=8.1

.. 8 plants are planted at each house.

The table below shows the daily expenditure on food of 25 households in

locality.
Daily 100- 150 | 150-200 | 200-250 | 250- 300 | 300- 350
expenditure
(Rs)
No. of 4 D 12 2 2
house holds
Find the mean daily expenditure on food by a suitable method
100 - 150 4 125 500
150 - 200 0 175 875
200 -250 12 225 2700
250 - 300 2 275 550
300 - 350 2 325 650
ij =75 ZfiXi =5215
Mean = =8 _ 2275 _ 51y
> i 2h

The mean daily expenditure on food of a house hold is Rs. 211.




Sol:

Sol:

Sol:

Write the formula of mode in a grouped data and explain the letters in it.

e —

fl_ f[}

Mode =1
26— £,

x h

Where, | =lower boundary of the modal class

h = size of the modal class interval

f;=frequency of the modal class

f; =frequency of the class preceding the modal class

f, =frequency of the class succeeding the modal class
Write the formula of median in a grouped data and explain the letters in it.
M edian for a grouped data:

E—cf

Median =1 + 2f sk

Where, | =lower boundary of median class
n =number of observations
cf = cumulative frequency of class preceding the median class
f =frequency of median class
h =size of the median class

The mean of the following distribution is 53. Find the missing frequency p?

Classes 0- 20 20 - 40 40 - 60 60 - 80 80 - 100
Frequency |12 15 32 P 13

Class Class mark fx;

0- 20 10 12 120

20 - 40 30 15 450

40 - 60 o0 3 1600




60 - 80 70 p 70p
30 - 100 90 13 1170
>E=72 +p > Ix; =3340 + 70p
T > fi:ﬁl{i :>§: 3340+ 70p
> fi 1 72+ p

3340 + 70p =53 (72 + )
3340 + 70p = 3816 +53p
70p - 53p = 3816 - 3340

17p =476

476

JaE T

P =28.

Find the unknown entries a, b, ¢, d in the following distribution of heights of

students in a class.

Height (in cm) Frequency C umulative frequency

150 - 155 12 12

155 - 160 a 29

160 - 165 10 b

165 - 170 C 43

170 - 175 O 48

175 -180 2 d
a=250-12=13 b=25+10=35
c=43- 35 =3 d=48 +2 =50




9. Prepare less than cumulative frequency distribution and greater than
cumulative frequency distribution for the following data.

Daily 250-300 | 300-350 | 350-400 | 400- 450 | 450- 500
income (in
rupees)
No. of 12 14 8 b 10
workers
Sol: Less than cumulative frequency
Daily income | No.of | Upper limits L ess than
(in Rs) workers cumulative
250 - 300 12 300 12
300 - 350 14 350 12 +14 =26
350 - 400 O 400 12+14+8=34
400 - 450 0 450 12+14 +8 +6 =40
450 - 500 10 000 12+14 48 +06 +10 =
()
Greater than cumulative frequency
Daily income No. of lower Greater than
(in Rs) workers limits cumulative
frequency
250 - 300 12 200 12+14+68+06 +
10 =50
380 - 350 14 300 14 +8 +06+10=40
350 - 400 0 350 8+06+10
400 - 450 0 400 0+10=16
450 - 500 10 450 10 =10




10. Median of a data, arranged in ascending order 7, 10, 15, x,y, 27,30is 17 and
when one more observation 50 is added to the data, the median has become 18
find x and v.
Sol: Given data:
7,10, 15, %, vy, 27, 30
-.Median =x.
.. X =17 (--median = 17)
One more observation 50 is added then data is 7, 10, 15, x, y, 27, 30, 50.
-.Median = X; J
18=—= [~ medianis 18]
X +y =36
17+y=36=>y=36-17=19
Lx=17y=109.
11. Prepare class interval frequency follow table.
Marks Lessthan | Lessthan | Lessthan | Lessthan | Lessthan
obtained 10 20 30 40 20
No. of D 8 12 18 2
students
Sol:
Marks obtained No. of students Class in marks Frequency
Less than 10 & 0-10 i
Less than 20 8 10 - 20 8§-5=3
Less than 30 12 20 - 30 12-8=4
Less than 40 18 30 - 40 18- 12=06
Less than 50 25 40 - 50 20-18=7




12.

Sol:

We know that, x=a +

62 =47.5+@

211

62—47.,5=@

>, h

Mﬁ:ﬁﬁ

> i

. 435
fi=—Ho
> 145

4350
145

fi=30.

In the calculation of mean problem, x = 62, > fid = 435, a= 47.5 then
the value of > f.

> fidi

2. fi

given, x =62, >fid; =435, a=47.5, > fi="

what is



Y = "'-""Ff' r‘fﬁ BB ﬂ.#"-.-*"--{.ra‘ m o
4 Mark U UCSLI0IS

1. The following distribution gives the daily income of 50 workers of a factory.

Sol:

Daily 250 - 300 300 - 350 350 - 400 400 - 450 450 - 500
Income

No.of 12 14 3 o 10
workers

Convert the distribution above to a less than type cumulative frequency
distribution and draw it's ogive.

Class interval f ct Points

Less than 300 12 12 (300, 12)
Less than 350 14 20 (350, 26)
Less than 400 8 34 (400, 34)
Less than 450 6 40 (450, 40)
Less than 500 10 o0 (500, 50)
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uh:m—a
I
11- 13 7 12 -3 -21
13- 15 6 14 -2 -12
15- 17 9 16 -1 -9
17 - 19 13 18(a) 0 0
19- 21 f 20 1 f
21 - 23 5 22 2 10
23 - 25 4 24 3 12
>fi=f+44 >fui- -20 +f
Mean x=a+2=%h
> i

Given mean x =18, >Yfiui =-20+f=f+44,a=18, h =2.

201
X

18=18+ 2
fa22
:>18=18+(_20+ f)><2:>0=(_20+ f):x:2
{5t f +44
:y9=—20+f
2
= 0=-20+f

-1 =20.




3.  Thirty women were examined in a hospital by a doctor and their of heart beat
per minute were recorded and summarised as shown. Find the mean of heart
beat per minute for these women, choosing a suitable method.

No.ofheart | 65-68 [68-71|71-74 |74-77|77-80 | 80-83 | 83- 86
beat/ minute
No. of women 2 4 3 3 7 4 2
Sol:
Leta=75.0
05 - 03 2 66.5 -9 -18
63 - 71 4 69.5 -6 -24
71-74 5 12.5 -3 -9
74 - 77 3 75.0=a 0 0
77 - 80 7 78.5 3 21
80 - 83 4 81.5 S 24
83 - 86 2 84.5 9 18
> ;=30 > fid; =12
x=a+ 20l _g55, 12
> fi 30
=75.0+0.4




Sol:

In a retail market, fruit vendors were selling oranges kept in packing  baskets.

These baskets contained varying number of oranges. The following was the
distribution of oranges.

No. of 10- 14 15- 19 20 - 24 25 - 29 30 - 34
Oranges

No. of 15 110 135 115 20
baskets

Find the mean number of oranges kept in each basket, which method of finding

the mean did you choose?

i xih—a

10-14 15 12 -2 -30
15-19 110 17 -1 -110
20 - 24 135 22=a 0 0
20 - 29 115 27 1 115
30 - 34 20 32 2 o0

> f; =400 2.tiu;

=20

Here we use step deviation method where a =22, h =5,

X=d-+

> fiui ok

X

2042 o5
200

=22 +0.31
=22.31.



Sol:

The following table gives the literacy rate (in% ) of 35 cities. Find the mean

literacy rate.

Literacy 45 - 35 D) - 65 03- 75 75 - 85 8> - 95
rate in %
No.of cities 3 10 11 8 3
. Xl—a
ui =
h
45 - 55 3 o0 -2 -0
D0 - 05 10 00 | -10
0b- 75 11 70a 0 0
7H - 85 3 30 1 8
3b - 95 3 90 2 0
o =30 Sl
=2

a="70, h=10

; _—a+zﬁl_li><h
> fi

— X = 70—£><10
35

:>70—i

35
= 70- 0.57142
= 09.4285 = 69.43%.




The following data gives the information on the observed life times (in hours) of
225 electrical components.

Life time | 0- 20 20-40 | 40-60 | 60-30 | 80- 100 | 100 - 120
(in )

Frequency | 10 35 52 61 33 29

Determine the modal life times of the components.

Class interval Frequency
0- 20 10
20 - 40 39
40 - 60 52
60 - 80 61
80 - 100 38
100 - 120 29

. The maximum frequency 61 is in the class 60 - 80 is the required modal class.
Modal class frequency =f; =61.

Frequency of the class preceeding the modal class fo= 52

Frequency of the class succeeding the modal class f, = 38.

Lower boundary of the model class 1 =60

Height of the class h =20

L
Mode (z) _1+2f1_(f0+f2) h

e —

_604| — 21792 | o0

| 2x61—(52+38) |

— —

= 60+ : x 20

122-90




:>60+£><20
32

=60 +0.620
=05.625 hour.

7.  The given distribution shows the number of runs scored by some top batsmen of
the world in one day international cricket matches

Runs | 3000 - | 4000 - | 5000 - | 6000 - | 7000 - | 8000 - | 9000 - | 10,000
4000 | 5000 | 6000 | 7000 3000 9000 | 10,000 .
11,000

No.of 4 18 9 7 6 3 1 1
batsmen

Sol: Find the mode of the data.

Class interval Frequency
3000 - 4000 4
4000 - 5000 18
5000 - 6000 9
6000 - 7000 7
7000 - 8000 6
8000 - 9000 3
9000 - 10,000 1
10,000 - 11,000 1

Maximum number of batsmen is in the class 4000 - 5000.
~.Modal class is 4000 - 5000

Frequency of the modal class =1;=18

Lower boundary of the modal class | =4000

Frequency of the model class, preceding f; =4



8.

Sol:

Frequency of the class succeeding the modal class 1, =9

Height of the class, h =1000.

Mode (z)

Mode (z) =4000+

= 4000+

=]+

f1_ fU

(fi—fp)+(f - £;)

18-4

(18—4)+(18-9)

14 1000

14+9

14000

— 4000 +
23

= 4000+ 608.695

=4608.69 =4608.7 runs.

x 1000

The median of 60 observations, given below is 28.5. Find the values of x and y.

Class 0-10 10-20 | 20-30 | 30-40 | 40-50 | 50- 60
interval
Frequency O X 20 15 y 0
0-10 g D

10 - 20 X 0 +X

20 - 30 20 25 X

30 - 40 15 40 +x

40 - 50 % 410 +x +vy

o0 - 60 0 45 +X +y




Median =1 +| 2 «h

[tis given that >f =n =60
50,45 +x +y =60
Xx+y=60-45=15
X+y=15->(1)
The median is 28.5 which lies between 20 & 30
..Median class =20 - 30

Lower boundary of the median class ‘1" =20.

B M _

30
2 2

Ct. cumulative frequency =5 +x, h =10

- _
—aspf

Median=1+ 2f x h

30-5—-x
X

— 28.0=20+ 10

985270420 F

252”‘ _28.5-20=85

20 -X=2X8.5

x=23-17 =8
Also from (1) x +y =15

3+y=15

y=17.
X=0,y=7.



0.

T he following data the information on the observed life times (in hours) of 400

electrical components.

Lifetime | 1500- | 2000- | 2500- | 3000- | 3500- | 4000 - | 4500 -
2000 2500 3000 3500 4000 4500 5000

Frequency 14 06 60 80 74 62 48

Class internal Frequency

1500 - 2000 14

2000 - 2500 70

2500 - 3000 130

3000 - 3500 2601

3500 - 4000 290

4000 - 4500 392

4500 - 5000 400

n =400
| =3000

400

—— =200
2

n
2
ct =130
f =86

h =500

Median =1 +| 2 «h




_angg. (200-130)

2000+ 70 x 500

2000+ 35000
80

=3000 +406.97
=3406.98

x 200

Life time median of the bulb =3406.98 hr.
10. Draw “OGIVE CURVE” of the following frequency distribution table.

Classes 0- 20 20-40 | 40-060 | 60-80 | 80-100 |100- 120
Frequency 9 16 24 15 4 2

Class Frequency L.C.E U.B

0- 20 9 9 20

20 - 40 16 9 +16 =25 40

40 - 60 24 25 +24 =49 60

60 - 80 15 49+ 15 =64 80

80 - 100 4 04 +4 =68 100

100 - 120 2 68 +2 =70 120

Let us draw a graph by considering upper boundary valueson x - axisand L.C.F
values on y-axis. The points to be located in the graph are

(20, 9), (40, 25), (60, 49), (80, 64), (100, 68), (120, 70).
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11. The foliowing distribution gives the daily income of 50 workersof a factory.

z Dally 250 - 300 300 - 350 350 - 400 400 - 450 450 - 500
. income

No. of 12 14 3 0 10
workers

Convert the distribution above to a less than type cumulative frequency
distribution, draw it's ogive.



Class interval G Point

ess than 300 (300,

ess 300 14 20 (300, 26

ess 400 34 (400, 34

eSS 450 40 (450, 40)
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12. During the medical checkup of 35 students of a class, their weight were recorded

as fallows?
Weight (in kg) No. of students
Less than 38 0
Less than 40 3
Less than 42 §
Less than 44 9
Less than 46 14
Less than 48 28
Less than 50 32
Less than 52 39

Draw a less than type ogive for the given data. Hence obtain the median weight from
the graph and verify the result by using the formula.

Given: Upper limits of the classes and less than cumulative frequencies. Theretore
required points are (38, 0), (40, 3), (44, 9), (46, 14), (48, 28), (50, 32), & (52, 35).
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The [cllowing table gives production yield per hectare of wheat of 100 farms of

a village.

Production
yield

20 - 35

20 - 60

60 - 65

65 - 70

70 - 75

75 - 80

No. of
farmers

12

24

30

16

tems B oA



Change the distribution to a more than type distribution & draw its ogive. T he
given data is to be more than frequency distribution type.

0

Production

yield(Qui /Hec)

Morethan d

No. of farmers

Points

ore than 50

100

(20, 160

0re

an 5o

98

39, Y

ore

an 60

90

33,
38, B0

ore

an 0o

78

09, 79

ore

an 70

o4

70, 54

= 2 2 2 2
B B B B

ore

an 75

16

75, 16

A graph is plotted by taking the lower limiis on the X - axis and respective of y -axis.
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The h indicates in mode z=1+ « h [ ]

A) Frequency B) length of the CI

C) Lower boundary of mode class D) mode

Mid values are used in calculating [ ]
A)AM B) Median

C) Mode D) None

Mean of 23, 24, 24,22 and 20is [ ]

A) 22.6 B) 16.2

C) 18.9 D) 20.3

> fx; =1390, >f; =35, thenmean x= [ ]

A) 39.71 B) 49.23

C) 81.45 D) None

_________ 1s based on all observations [ ]

A) Median B) mean

C) mode D) None

[f the mode of the following data is 7, then the value of k in 6, 3, 5,6, 7, 5, 8, 7, 6,
2k+1,9,7,13is [ ]
A)7 B) 6 C) 3 D) None

The data arranged in descending order has 25 observations which observation
represents the median? [ ]

A) 12th B) 13th

C) 14th D) 15th

AMof 6471, is ]



Median of 17, 31, 12, 27, 15, 19 and 23 is [ ]

A) 16 B) 20 C) 19 D) None
AMof12,3........10is [ ]

A) 3.2 B) 6.1 C) 3.5 D) 5.3
Rangeof 1,2, 3,4,......... 1 1S [ ]

For the given data with 50 observations “the less than ogive” and the more than ogive

intersect at (15.5, 20). The median of thedatais [ ]
A)11.5 B) 14.5 C) 15.5 D) 12

2
The mean of first n odd natural numbers is % thenn= [ ]

A) 38l B) 18 C) 27 D) o4

AM of 1:Z 30 5 0 nis [ ]
n n+1 n-1

A) 3 B) "5 C) 5 D) None

[fthemeanofo6,7,%x 8,y,14is9,thenx= [ ]

A)x+y =21 B)x+y=19

C)x-y=19 D)x-y=21

1) B; 2) A; 3) A: 4) A 5) B;

0) C; /) B; 3) D; Y) C; 10) D;



The A.M of 30 students is 42. Among them two get zero marks then A.M of remaining
students is

Marks 10 20 30

No. of students D 9 3

© N o o~ W

From the above data the value of median is

Data having one mode is called

AMotfl, 23

Modeof A,B,C,D,............

Mean of first 5 prime numbers is

The observation of an ungrouped data in their ascending order are 12, 15, x, 19, 15 if
the median of the datais 18 then x =

AMofa-2,a a+2is

Medianof 1, 2, 4, 51s

Class mark of the class x - y is

L..C.F curve is drawn by using and the corresponding cumulative

frequency

The modal class for the following distribution is

14.
1.5

X

Below 10

Below 20

Below 30

Below 40

Below 50

Below 60

f

-3

12

2/

o7

19

30

[ftheAMofx, x+3, x40, x+9%9andx +12is 10 then x =




16. Range of first 10 whole numbers is

17.  Construction of cumulative frequency table is useful in determining the

18.  Exactly middle value of data is called

19. Inthe formula of mode

h-1 x h, forepresents

Mode = =1+
2f—f0—f2 ———————————————

E—+[:f

20. Median =1+ 4 XD, ‘' represents

21.  The term ‘ogive’ is derived from [ ]

A) ogee B) ogie C) Ogeve D) Ogel

22. Range of the data 15, 26, 39, 41,11, 18,7,9is [ ]
A) 41 B) 39 C) 32 D) 34
23. The mean of first ‘n’ natural numberis [ ]
2n+1 2n—1 n-+1 n
A) = B) =~ O D)5
24. Median of first ‘n’ natural numberis [ ]
n n n+1
A)n B) % C) §+1 D) =
1) 42; 2) 9 3) unimodal data; 4) “T” . 5}0: 6) no mode; 7) 5.6:
8) 18; 9)a; 10) 3; 11)’%3{; 12) upper boundary; 13) 30 - 40; 14) 4; 15) 0.5;
10) 9; 17) Median; 18) median; 19) frequency of preceding of preceding model class;

20) lower limit of median; 21) A; 22)C; 29) C; 24) D.



