Class XI Chapter 15 - Statistics Maths

Exercise 15.1

Find the mean deviation about the mean for the data

4,7,8,9,10,12, 13, 17

Answer

The given data is

4,7,8,9,10,12, 13, 17
4+T7+8+9+10+12+13+17 8O

X = =—=10
Mean of the data, 8

The deviations of the respective observations from the mean *y 18 X = X,

-6,-3,-2,-1,0,2,3,7

are

The absolute values of the deviations, i.e. XX , are
6,3,2,1,0,2,3,7
The required mean deviation about the mean is

3
5~
!

C6+3+2+14+0+2+3+7 24
8 8 8

-
=3

M.D.(¥) = -

Find the mean deviation about the mean for the data

38, 70, 48, 40, 42, 55, 63, 46, 54, 44

Answer

The given data is

38, 70, 48, 40, 42, 55, 63, 46, 54, 44

Mean of the given data,

38+T70+48+40+42+55+63+46+54+44 500
10 10

=50

T =
The deviations of the respective observations from the mean *y 18 X = X,
-12, 20, -2, -10, -8, 5, 13, -4, 4, -6

are

The absolute values of the deviations, i.e. X=X , are
12,20,2,10,8,5,13,4,4,6
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The required mean deviation about the mean is

i:_r,—.ﬂ
=% — i=l
M.D.{.‘L]— T
1242042+ 104+8+5+13+4+4+6
- 10
84
10
=84

Find the mean deviation about the median for the data.
13,17, 16, 14, 11, 13, 10, 16, 11, 18, 12, 17

Answer

The given data is

13,17, 16, 14, 11, 13, 10, 16, 11, 18, 12, 17

Here, the numbers of observations are 12, which is even.
Arranging the data in ascending order, we obtain

10, 11, 11, 12, 13, 13, 14, 16, 16, 17, 17, 18

5 M h

127 . 12 )
| R | -::-bscrvatmrHl . +l| observation
2

Median, M = —=

I . b :
6" observation + 7" observation

~

=

13+14

A

=13.

(]
hjl"“-'

-

The deviations of the respective observations from the median, i.e. i

-3.5, -2.5, -2.5, -1.5, -0.5, -0.5, 0.5, 2.5, 2.5, 3.5, 3.5, 4.5

The absolute values of the deviations, o |, are
3.5,2.5,25,1.5,0.5, 0.5, 0.5, 2.5, 2.5, 3.5, 3.5, 4.5

The required mean deviation about the median is

- M,

are
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Find the mean deviation about the median for the data
36, 72, 46, 42, 60, 45, 53, 46, 51, 49
Answer
The given data is
36, 72, 46, 42, 60, 45, 53, 46, 51, 49
Here, the number of observations is 10, which is even.
Arranging the data in ascending order, we obtain
36, 42, 45, 46, 46, 49, 51, 53, 60, 72

|' T | observation +. I? +1 . observation
Median M = ~=~ 4

4

i H i '
5" observation + 6" observation

-

=4ﬁ|49=‘§‘_=4?j

7 7

Lh

The deviations of the respective observations from the median, i.e.

-11.5, -5.5, -2.5, -1.5, -1.5, 1.5, 3.5, 5.5, 12.5, 24.5

The absolute values of the deviations, |'t" a Ml , are
11.5,5.5,2.5,1.5,1.5, 1.5, 3.5, 5.5, 12.5, 24.5

Thus, the required mean deviation about the median is

- M,

are
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Z|.1.'_—M e e i i
M.D.(M) == =]I_:~+,__.+i__.+l.::+l.:~
10 10

+
N
+
Ll
L
+
-
L
+
]
Lh
+
]
=
A

0
10

Find the mean deviation about the mean for the data.

xi|5]10|15]20 |25

Answer

xi | fi |fixi| |x —x]| [ f]x,-%
5 7 | 35 9 63
10| 4 | 40 4 16
151 6 | 90 1 6
20| 3 60 6 18
25| 5 | 125 11 55

25| 350 158
N=3F =25
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ir,x;sﬁn

T
X NZ,T'K'

I
—x330=14
25

| < 1
MDD X)) =— fly =N|=—uxl58=06.32
() N,Z'|}\' X '”5\ )

Find the mean deviation about the mean for the data

x; 110 |30 |50 ]| 70190

fil4 |24]|28|16| 8

Answer

xi | fi | fixi | |x x| | f|x-x

10 | 4 40 40 160

30124 | 720 20 480

50 | 28 | 1400 0 0

70 116 | 1120 20 320

90| 8 | 720 40 320
80 | 4000 1280

Page 5 of 44
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N= Z f, =80, Z f,x, =4000
i=1 i=l

PR )
X=X = — %4000 =50
‘\JZ, T

i

MD{K}LZ% -X|= slu x1280=16

Find the mean deviation about the median for the data.

xi|5]1719]110|12 | 15

f;|8|612]2]2]|6

Answer

The given observations are already in ascending order.

Adding a column corresponding to cumulative frequencies of the given data, we obtain

the following table.

x; | fi | c.f.
518] 8

7 |6] 14
9121 16
10|21 18
12121 20
15]6| 26

Here, N = 26, which is even.

Median is the mean of 13" and 14" observations. Both of these observations lie in the

cumulative frequency 14, for which the corresponding observation is 7.

C Median =
-

s

13" observation + 14" observation  7+7
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The absolute values of the deviations from median, i.e. M

i_;‘; =26
i a

Ix;i-M| | 2 [0]2|3|5]8
fi 8 l6]22|2]6
16|0|4|6]10]|48
fi Ix; - M|
E'.,f; |x, —M| =84
nd !
M.D.(M) —%Z f]x —M|= %x 84 =3.23
NG 2

Find the mean deviation about the median for the data

x;j| 15121 |27 |30| 35
fi| 3 5 6 7 8
Answer

The given observations are already in ascending order.

'are

Adding a column corresponding to cumulative frequencies of the given data, we obtain

the following table.

Here, N = 29, which is odd.

x; | f; | c.f.
1513 3
21|51 8
27 16| 14
30171 21
35181 29
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¢ W Ih
) (2941
S Median =

v < / observation = 15" observation
This observation lies in the cumulative frequency 21, for which the corresponding
observation is 30.
~ Median = 30

The absolute values of the deviations from median, i.e. %, —M 'are

Ixi = M| 1519 ] 3 1]0]5

f; 315]]61|7]8

filxi-M| |45 |45]|18]0 |40

Z; =129, Z f|x, —M|=148
= i=l

M-D-{MF%ZJ’JIN. ~M| :éx 148 =5.1

Find the mean deviation about the mean for the data.

Income per day | Number of persons

0-100 4
100-200 8
200-300 9
300-400 10
400-500 7
500-600 5
600-700 4
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700-800 3

Answer

The following table is formed.

Income per Number of Mid-point f; x; x. -% | flx. =%
day persons f; X I o
0-100 4 50 200 308 1232
100 - 200 8 150 1200 208 1664
200 - 300 9 250 2250 108 972
300 - 400 10 350 3500 8 80
400 - 500 7 450 3150 92 644
500 - 600 5 550 2750 192 960
600 - 700 4 650 2600 292 1168
700 - 800 3 750 2250 392 1176

50 17900 7896

s

- i f, =50, it‘ix, =17900
i i=l

_ 1, |
SX=— % 3 =—x]7900 =358
NZI i -

M.D.(X) %me,—ﬂ qlﬂx?&:t;ﬁ 157.92

Find the mean deviation about the mean for the data

Height in cms | Number of boys
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95-105 9
105-115 13
115-125 26
125-135 30
135-145 12
145-155 10
Answer

The following table is formed.

Height in cms | Number of boys f; | Mid-point x; | f; x; x,—X | flx -%
95-105 9 100 900 25.3 227.7
105-115 13 110 1430 | 15.3 198.9
115-125 26 120 3120 5.3 137.8
125-135 30 130 3900 4.7 141
135-145 12 140 1680 14.7 176.4
145-155 10 150 1500 | 24.7 247

L1 (1]
N =31 =100, fx, =12530
Here, i=l =

. |
SX=— 0y . =——x125330=1253
Z ' 100

M.D.(X) = %ZI‘, Ix, —X|= ﬁx 1128.8=11.28

Find the mean deviation about median for the following data:
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Marks | Number of girls
0-10 6

10-20 8

20-30 14
30-40 16
40-50 4

50-60 2
Answer

The following table is formed.

Marks Number of Cumulative Mid- | x; = fi | x; =
boys f; frequency (c.f.) point x; Med. | Med. |
0-10 6 6 5 22.85 137.1
10-20 8 14 15 12.85 102.8
20-30 14 28 25 2.85 39.9
30-40 16 44 35 7.15 114.4
40-50 4 48 45 17.15 68.6
50-60 2 50 55 27.15 54.3
50 517.1
N

The class interval containing the * 2) or 25" item is 20 - 30.
Therefore, 20 - 30 is the median class.

It is known that,
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H—C'
2

Median =/ + = h

Here, | =20, C=14,f= 14, h =10, and N = 50

"
20 4 25-14 110

~ Median =

Thus, mean deviation about the median is given by,

M.D.(M) =%i.r’.‘|,r__ -M|= ;—[}xﬁl 7.1=10.34

x10 =20+ ——=20+785=27.8

L

Calculate the mean deviation about median age for the age distribution of 100 persons

given below:
Age | Number
16-20 5
21-25 6
26-30 12
31-35 14
36-40 26
41-45 12
46-50 16
51-55 9
Answer

The given data is not continuous. Therefore, it has to be converted into continuous

frequency distribution by subtracting 0.5 from the lower limit and adding 0.5 to the

upper limit of each class interval.

The table is formed as follows.
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Age Number Cumulative Mid- |x; — fi |x;i —

fi frequency (c.f.) point x; Med. | Med. |
15.5- 5 5 18 20 100
20.5
20.5- 6 11 23 15 90
25.5
25.5- 12 23 28 10 120
30.5
30.5- 14 37 33 5 70
35.5
35.5- 26 63 38 0 0
40.5
40.5- 12 75 43 5 60
45.5
45.5- 16 91 48 10 160
50.5
50.5- 9 100 53 15 135
55.5

100 735

The class interval containing the

]
N
Y
-

Therefore, 35.5 - 40.5 is the median class.

It is known that,

or 50™ item is 35.5 - 40.5.
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Here, / = 35.5,C=37,f=26,h=5,and N = 100
5{1—3?’}(5 _35.54 13=5

26 ' 26

Thus, mean deviation about the median is given by,

=355+2.5=38

S Median =35.5+4

i
M.D.{M}:%Zlﬂ,\; —-M|= ﬁx?ﬁ'}ﬁ =17.35

Exercise 15.2

Find the mean and variance for the data 6, 7, 10, 12, 13, 4, 8, 12

Answer
6,7,10,12,13,4,8, 12

B
;_;xl _{3+?+1{]+|2+13+4+3+|3_?2_g
Mean, n 8 3

The following table is obtained.
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¥ (xex) | (x-x)
6 -3 9
7 -2 4
10 -1 1
12 3 9
13 4 16
4 -5 25
8 -1 1
12 3 9

74

Uariance[cr:} LZ{XI —x) =éx?4 =925

Find the mean and variance for the first n natural numbers

Answer

The mean of first n natural numbers is calculated as follows.

Sum of all observations

Number of observations

Mean =
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(n+1)
+1
SoMean = 2 f
n 2

Variance (G: } _ Z(xl - ;):

=]_n[n+|}[2n—|—] _|f'n-|—|]{n{n+] :|+{|1+I} o
n 6 Lon 2 dn
{n+1){2n+|]_[n+l}:+{n+l}:

- 6 2 4

_{n+1){2n+|} [n+|}:

dn+2- 3n 3}
{n+l n-1)

n+|[
)
12

' -1
12

Question 3:
Find the mean and variance for the first 10 multiples of 3
Answer
The first 10 multiples of 3 are
3,6,9, 12,15, 18, 21, 24, 27, 30
Here, number of observations, n = 10
1]
Mean, x = ;x' = 165 =16.5
10 10

The following table is obtained.
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3 -13.5 182.25

6 -10.5 110.25

9 -7.5 56.25

12 -4.5 20.25

15 -1.5 2.25
18 1.5 2.25
21 4.5 20.25
24 7.5 56.25

27 10.5 110.25

30 13.5 182.25

742.5

Variance(o” ) = 1 Nix, —x) = %x 742.5=74.25

Find the mean and variance for the data

xi |6]10]|14 |18 |24 |28 30

fil214 |7 128 |4 |3

Answer

The data is obtained in tabular form as follows.
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x; | fi| fix; xl—; [x,_—;}: I'I[xl—;]_l
6 12| 12 -13 169 338
10| 4 | 40 -9 81 324
141 7 | 98 -5 25 175
18 | 12 | 216 -1 1 12
24| 8 | 192 5 25 200
28| 4 | 112 9 81 324
30| 3 | 90 11 121 363

40 | 760 1736
ifixi =760
Here, N = 40, !

X

Variance =(o” -%Zﬁlxi —x)’ —ﬁxl 736 =434

Find the mean and variance for the data

N

_ ;t"“' _ 760

40

=19

Xi 192193197198 | 102|104 | 109
fil3 2 3 2 6 3 3
Answer

The data is obtained in tabular form as follows.
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x; | fi| fx; X.‘; [x,_—;}: I'I[xl—;]_l
92 | 3 | 276 -8 64 192
93 | 2 | 186 -7 49 98
97 | 3 | 291 -3 9 27
98 | 2 | 196 -2 4 8
102 | 6 | 612 2 4 24
104 | 3 | 312 4 16 48
109 | 3 | 327 9 81 243

22 1 2200 640
ii‘ixi = 2200
Here, N = 22, i

.'.;—%Zﬂx; - L 2200100

f ]

Variance(o” ) = #Zi‘,{.\', —x)’ = % x 640 = 29.09

Find the mean and standard deviation using short-cut method.

x;|60]61]|62]|63]|64|65]|66]|67 |68
fi |2 1 1212912511210 ] 4 5
Answer

The data is obtained in tabular form as follows.
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Xi f; f = X, —64 vy’ | fyi | fiyi
1
60| 2 -4 16 | -8 | 32
61 1 -3 91| -3 9
62| 12 -2 4 | -24 | 48
63| 29 -1 1 |-29] 29
64 | 25 0 0 0 0
65| 12 1 1 12 12
66 | 10 2 4 | 20 | 40
67| 4 3 9112 | 36
68| 5 4 16 | 20 | 80
100 220 0 | 286
k)
ty, 0
x=A*= xh =64+ —x1=064+0=064
* T ]1: E n 7} ! I
Variance ,6" =—| N> Iy " =() fy )
{vgor-Go]
|
=——[100x286-0]
1007
=2.86

~.Standard deviation(o)= JE.HE =1.69

Find the mean and variance for the following frequency distribution.

Classes

0-30

30-60

60-90

90-120

120-150

150-180

180-210
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Frequencies 2 3 5 10 3 2
Answer
Class | Frequency f; | Mid-point x; | + =xl—]ﬂS yi2 | fiyi | fiy?
-1 3[]
0-30 2 15 -3 9 | -6 18
30-60 3 45 -2 4 | -6 12
60-90 5 75 -1 1 -5 5
90-120 10 105 0 0 0 0
120-150 3 135 1 1 3 3
150-180 5 165 2 4 10 20
180-210 2 195 3 9 6 18
30 2 76
Z j.|-I5'I'| -
x=A+-= xh =105+ —x30=105+2=107
Mean, 30
- &+ > ]1: i N P Iz z " HI_\
"varmncc(ﬁ‘}z - HZII}*I' —| Zj.lr'. |
=1 Yoa=l /
30)° :
! ;,[mx?ﬁ—{l]'}
(30)
=2280-4
=2276
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Find the mean and variance for the following frequency distribution.

Classes 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequencies | 5 8 15 16 6
Answer
Frequenc
Class qf Y Mid-point x; | - % 25 y’ | fyi | fiy?
i . 10

0-10 5 5 -2 4 | -101] 20
10-20 8 15 -1 1 -8 8
20-30 15 25 0 0 0 0
30-40 16 35 1 1 16 16
40-50 6 45 2 4 12 24

50 10 68

>y,

10
X=A+-xh =254 —x10=25+2=27
Mean, N 50

-

Variance (o™ ) ]];— ‘«IEIM —| Zh

=:'??;[5nxm{ (_m}:]
50)
- ! [3400-100]= 22

=132
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Find the mean, variance and standard deviation using short-cut method

Height No. of children
in cms
70-75 3
75-80 4
80-85 7
85-90 7
90-95 15
95-100 9
100-105 6 Answer
105-110 6
Class E Mid- - .
requenc yi v | fy:
110-115 3 Interva poin | - % 92.5 2' ' '2 '
y f; - 5 i
I t x;
70-75 3 72.5 -4 16 | - 48
12
75-80 4 77.5 -3 9 - 36
12
80-85 7 82.5 -2 4 - 28
14
85-90 7 87.5 -1 11-7 7
90-95 15 92.5 0 0 0 0
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95-100 9 97.5 1 1 9 9
100-105 6 102. 2 4 12| 24
5
105-110 6 107. 3 9 |18 | 54
5
110-115 3 112. 4 16 | 12| 48
5
60 6 | 25
4
o
Iy
PRAY (

X=A+4 xh =925+ x5=92.5+0.5=93
Mean, N 60

2 [ ] o 32
Vm‘iancc(c'ﬁ'}—% NY £y’ = D fy, | }
1=l

=l !

—{5—]2,_50y 254—(6)’ |

(60)" -
= 2> (15204) = 105.58
3600

.. Stan dard deviation {n‘} =4/105.58 =10.27

The diameters of circles (in mm) drawn in a design are given below:

Diameters | No. of children

33-36 15
37-40 17
41-44 21
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45-48 22
49-52 25
Answer
. . x —42.5 2 2
Class Interval | Frequency f; | Mid-point x; | =i fic | fiyi | fiyi
E 4
32.5-36.5 15 34.5 -2 4 | -30] 60
36.5-40.5 17 38.5 -1 11-171] 17
40.5-44.5 21 42.5 0 0 0 0
44.,5-48.5 22 46.5 1 1 22 22
48.5-52.5 25 50.5 2 4 | 50 | 100
100 25 | 199

Here, N = 100, h =4
Let the assumed mean, A, be 42.5.
: o
Z |}| 2—

2
x=A+-= xh =42.54 x4 =435
Meanl N ]ﬂ”
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"..f’ari:]r'n:e[-.":2 } = ;“:__1|: Ni fy, - | iﬁ‘f. | }
pr il /

:i[lmxwe—{zﬁﬂ
1 (OO0

=l[|99m—625]
10000
_ 16

10000
=30.84

. Stan dard deviation [ﬁ} =5.55

Exercise 15.3

From the data given below state which group is more variable, A or B?

Marks | 10-20 | 20-30 | 30-40 | 40-50 | 50-60

60-70

70-80

Group A 9 17 32 33

40

10

Maths
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Group B 10 20 30 25 43 15 7
Answer

Firstly, the standard deviation of group A is calculated as follows.

Marks | Group A f; | Mid-point x; | y Xi IU45 vy’ | fy: | fiy?
10-20 9 15 -3 9 | -27 1] 81
20-30 17 25 -2 4 | -34 | 68
30-40 32 35 -1 1 |1-321] 32
40-50 33 45 0 0 0 0
50-60 40 55 1 1 40 40
60-70 10 65 2 4 20 40
70-80 9 75 3 9 27 81

150 -6 | 342
Here, h = 10, N = 150, A = 45

2 (010 _ 45 04=das

Mean=A+"—xh=45+-
N

p
2
- h

Ni’r‘I }al — Ifiﬂ}'i
L=l | ;

o, =—
N

W i=l

1
W -
I

A
!

&

. Standard deviation (o, )= +/227.84 =15.09

The standard deviation of group B is calculated as follows.

Page 27 of 44



Class XI Chapter 15 - Statistics Maths
Marks | Group B | Mid-point x,-45 | y? | fiyi | fy?
f; x; ST
10-20 10 15 -3 9 |-30| 90
20-30 20 25 -2 4 |-40 | 80
30-40 30 35 -1 1 |-301] 30
40-50 25 45 0 0 0 0
50-60 43 55 1 1| 43 | 43
60-70 15 65 2 4 |1 30 | 60
70-80 7 75 3 9|21 63
150 -6 | 366
Mean = A +&xh =1:'~+{_|5‘}—>{Il:I 45-04=446

75

[548{34] =

[lsnxiﬁﬁ ( nﬂ

243.84

150
A DA G R
5’ T[NZt.V —| 3 fy, |}
.[\ 1=l - Loa=l A

100
22500

~.Standard deviation(o, ) =/243.84 =15.61

Since the mean of both the groups is same, the group with greater standard deviation

will be more variable.

Thus, group B has more variability in the marks.

From the prices of shares X and Y below, find out which is more stable in value:
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X1 35 54 52 53 56 58 52 50 51 49

Y1108 | 107 | 105 | 105|106 | 107 | 104 | 103 | 104 | 101

Answer

The prices of the shares X are
35, 54, 52, 53, 56, 58, 52, 50, 51, 49

Here, the number of observations, N = 10

— 1 | .
SoMean, x=— % x. =—x 510 =5]
y N Z 0

The following table is obtained corresponding to shares X.

i (KI-X) [X:-;.}_
35 -16 256
54 9
52 1
53 4
56 25
58 49
52 1
50 1
51 0
49 4
350
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10 _
‘v’ariunc-:(ﬁ,: }= ﬁZ{.\:i ~—x) = %x.’ii{l =35
1=

S Stan dard deviation {c‘:. ] = \."'E =591
C.V.(Shares X) = 21100 = “f’:' <100=11.58
X 3

The prices of share Y are
108, 107, 105, 105, 106, 107, 104, 103, 104, 101

S 1 )
“Mean, y=—3y. = —x1050 =105
i NZ" 10

The following table is obtained corresponding to shares Y.

Yi [3‘.'3’) (}'.‘;):
108 3 9
107 2 4
105 0 0
105 0 0
106 1 1
107 2 4
104 -1 1
103 -2 4
104 -1 1
101 -4 16
40

Page 30 of 44



Class XI Chapter 15 - Statistics Maths

10 _

=l2u-, v =L 40=4
N & 7 10

~Stan dard deviation {{L } = vq =2

%’arianw{ﬁi)

{".‘l»".[f‘ilmrtﬁ ‘r’} = ix 100 = i <I00=1.9=11.58
v 105

C.V. of prices of shares X is greater than the C.V. of prices of shares Y.

Thus, the prices of shares Y are more stable than the prices of shares X.

An analysis of monthly wages paid to workers in two firms A and B, belonging to the

same industry, gives the following results:

Firm A Firm B

No. of wage earners 586 648
Mean of monthly wages Rs 5253 | Rs 5253
Variance of the distribution of wages 100 121

(i) Which firm A or B pays larger amount as monthly wages?

(ii) Which firm, A or B, shows greater variability in individual wages?
Answer

(i) Monthly wages of firm A = Rs 5253

Number of wage earners in firm A = 586

~Total amount paid = Rs 5253 x 586

Monthly wages of firm B = Rs 5253

Number of wage earners in firm B = 648

~Total amount paid = Rs 5253 x 648

Thus, firm B pays the larger amount as monthly wages as the humber of wage earners
in firm B are more than the number of wage earners in firm A.

(ii) Variance of the distribution of wages in firm A [Gi ) = 100

~ Standard deviation of the distribution of wages in firm

A ((0y) = J100 =10
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B(a?
Variance of the distribution of wages in firm { ] =121

.. . . . . . n(G:)—\-'Im—”
-~ Standard deviation of the distribution of wages in firm :

The mean of monthly wages of both the firms is same i.e., 5253. Therefore, the firm
with greater standard deviation will have more variability.

Thus, firm B has greater variability in the individual wages.

The following is the record of goals scored by team A in a football session:

No. of goalsscored |0 |1 |2 |3 ]| 4

No. of matches 119|1715]|3

For the team B, mean number of goals scored per match was 2 with a standard
deviation 1.25 goals. Find which team may be considered more consistent?
Answer

The mean and the standard deviation of goals scored by team A are calculated as

follows.
No. of goals scored | No. of matches | fix; | x? | fix;?
0 1 0 0 0
1 9 9 1 9
2 7 14 4 28
3 5 15| 9 45
4 3 12 | 16 | 48
25 50 130

Zi.l..“.

Mean = = =

5

2t

=
)

bt | T
h
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Thus, the mean of both the teams is same.

1JNZi‘i Zla

\,IESxIB{] (50)°

L /750
a2
| -
_%27.38
25

=1.09

The standard deviation of team B is 1.25 goals.

IxJ

-2

The average number of goals scored by both the teams is same i.e., 2. Therefore, the
team with lower standard deviation will be more consistent.

Thus, team A is more consistent than team B.

The sum and sum of squares corresponding to length x (in cm) and weight y

(in gm) of 50 plant products are given below:

50 =11 S0

> x =212 Z\ =902.8, Z\. =261, Y y; =14576

Which is more varying, the length or weight?

Answer
A0 34}
D x,=212,3 %7 =902.8
i=l i=1
Here, N = 50
3
LY
w1 d}
x=im =212 40
~ Mean, N30
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Variance o, ) = %Z“‘. Rt
i=l
| 1] .
=Y (x, - 424y’
50 ? = )

S

1 .
_Eg[xi- —~8.48x, +17.97 |

= LIS 8483 x, 417.97x50
50 '

i=l i=l
= —'[9{12.3 ~8.48x(212)+898.5]
50

- L 11801.3-1797.76]
50

= L x3.54
30

=0.07

~.Standard deviation, o, (Length)=+/0.07 = 0.26

iati 2
C.V,[Lcngth] _ Stan dard deviation <100 = %x 100=6.13

Mean
i}'i =261, Z» =1457.6
i=1 i=l

_ 1 L1i] 'l
—_— :—}{26]_:5.22

Maths
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‘v’uriunuu(ﬁf ) = T:J iil". —y)
i=l

'S (4, -522)

505
| &,
= ”Z[lﬂ —10.44y, +27.24]

]

: v —1044) v, +27.24%50
=1

= | 1457.6-10.44(261)+1362 |

—
e

=0 [2819.6-2724.84|

= : #9476
50

=1.89
- Stan dard deviation. g, ( Weight ) = +/1.89 =1.37
Stan dard deviation 1.37

[_'_"J,( Wc:ight} = 00 =——=100=26.24

hMean 5.22

Thus, C.V. of weights is greater than the C.V. of lengths. Therefore, weights vary more

than the lengths.
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NCERT Miscellaneous Solutions

The mean and variance of eight observations are 9 and 9.25, respectively. If six of the
observations are 6, 7, 10, 12, 12 and 13, find the remaining two observations.
Answer

Let the remaining two observations be x and y.

Therefore, the observations are 6, 7, 10, 12, 12, 13, x, y.

= 64+ T+10412412+134+x+y

Mean, x = 9
8
= Hl+x+v=72
= x+y=12 (1)
I .
Variance =9.25=— {1; - 1]

ae | 2 oAy 2 a2 N R T N T 2
(J'__:1=E[[—3] +(=2) +(1) +(3) +{3] +(4) +x7+3 —_/9{1+J.}+_><{Q]:|

9.25 =%[u+4+1+u+u+ 16+x°+ 7 ~18(12)+162 ]

. [Using (1}]
9.25= l[4s+.r‘ +17 =216+ 15:]
8
N L
Q_EJ:E[.\ +3 —6]
=7+ v =80 (2

From (1), we obtain

X* + y? + 2xy = 144 ..(3)

From (2) and (3), we obtain

2xy = 64 ... (4)

Subtracting (4) from (2), we obtain
x>+ y?-2xy = 80 - 64 = 16
>x-y=x4.. (5

Therefore, from (1) and (5), we obtain
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x=8andy =4, whenx-y=4
x=4andy =8, whenx-y=-4

Thus, the remaining observations are 4 and 8.

The mean and variance of 7 observations are 8 and 16, respectively. If five of the

observations are 2, 4, 10, 12 and 14. Find the remaining two observations.

Answer

Let the remaining two observations be x and y.

The observations are 2, 4, 10, 12, 14, x, y.

2+4+10+12+ 14 +x+
7

=8

Mean., x =

—56=42+x+y
—x+y=14 {1]

| J—— g — — ] - o -I
‘v<|r|¢|nu:—|ﬁ—”§(,1.. J.}

16 = ;{{—f}_}f #(~4) +(2) +(4) +(6) +x* + 17 —2x8[.\'+_1':l+?_x|[3):j|

| . .
16 = ?[% F164+4+16436+x" + 37 ~16(14)+2(64)|

JUsing (1}]
I bl >
6= 108+ x " +v =224+ 128
=l | ]
1 ; y
l6=—| 124 x" +v°
=—[ »]
= x4+ =112-12=100
x4 =100 -(2)

From (1), we obtain

X2+ y? + 2xy = 196 ... (3)

From (2) and (3), we obtain

2xy = 196 - 100

= 2xy = 96 ... (4)

Subtracting (4) from (2), we obtain
x>+ y*- 2xy = 100 - 96
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>(x-y)’=4

>x-y=%2..(5)

Therefore, from (1) and (5), we obtain
x=8andy=6whenx-y=2
x=6andy=8whenx-y=-2

Thus, the remaining observations are 6 and 8.

The mean and standard deviation of six observations are 8 and 4, respectively. If each
observation is multiplied by 3, find the new mean and new standard deviation of the
resulting observations.

Answer

Let the observations be xi, x>, X3, X4, X5, and Xg.

It is given that mean is 8 and standard deviation is 4.
X kX, 4+ Fx, X X ;
| 2 ] 6 4 k ] :E ...{]]

If each observation is multiplied by 3 and the resulting observations are y;, then

M::;mj =

: I .
¥=3xle.x =_y. tori=lto6
2

| T Sl AP o B o
4]
3(x +x, x4 x, Fx b))
£y
=3x8 JUsing (1)]
=24

S New mean, v=-

. . | i
Standard deviation. o = 1“/ ; Z[r —,r)

Z(.r. —I) =96 (2

From (1) and (2), it can be observed that,
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Substituting the values of x; and ¥ in (2), we obtain

ZI 11 lT] =96
\3 3

=3 (5,-7) =864

i1
L—xﬁfﬂ} =144
Therefore, variance of new observations = 6 /

Hence, the standard deviation of new observations is V144 =12

Given that ¥ is the mean and o is the variance of n observations xi, x> ... x,. Prove that

the mean and variance of the observations ax;, ax,, axs ..ax,are 9*and a? o?,
respectively (a # 0).
Answer

The given n observations are xi, x5 ... X,.

Mean =

Variance = o2
S 121 (x, —;]: (1)
pe=ih .

If each observation is multiplied by a and the new observations are y;, then

, |
YV, =ax, e, x, =—Y,
il

i

[ -

- L -

Therefore, mean of the observations, axi, ax; ... ax,, is 4+,

Substituting the values of x;and *in (1), we obtain
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Thus, the variance of the observations, axi, ax;, ... ax,, is a* o°.

The mean and standard deviation of 20 observations are found to be 10 and 2,
respectively. On rechecking, it was found that an observation 8 was incorrect. Calculate
the correct mean and standard deviation in each of the following cases:

(i) If wrong item is omitted.

(ii) If it is replaced by 12.

Answer

(i) Number of observations (n) = 20

Incorrect mean = 10

Incorrect standard deviation = 2

_ I pal]
Xx=—»x

g

| i
[0=—>» x
Ef}g '

= x, =200
=1

That is, incorrect sum of observations = 200
Correct sum of observations = 200 - 8 = 192

C ui 192
_ Correct sum _ 101

« Correct mean 19 19
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Standard deviation o =

I " -
— ‘Hlll 21'[J Incorrect ;x‘" [I ["]}'

1 Ll .
=4 = 2 [ncorrect Zw =100

= Incorrect ZI_," = 2080

i=ll

[ w -
~.Correct ) x° = Incorrect » x” —(8)
=] i=l

= 2080-64
= 2016

. o fL'urrucLZJ:f . »
o Correct standard deviation =, ——=——-— {f_ orrect Il']L‘ﬂI]}
H

2016

ST ~(10.1)
V106.1-102.01
—.J4.09
=2.02
(ii) When 8 is replaced by 12,

Incorrect sum of observations = 200

200 -8 + 12 = 204

~ Correct sum of observations
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Correct sum 204
20 20

s Correct mean =

L
—
=]
=
i
o5
o
=
L]
-
=
=
=
=
-
Il
-ﬂ'ﬁ
= |
i M:
=t
[
|
4 =
.
=
S—
I

=2= Jz%lncurrcct > 57— (10)

=4 = jlﬂ Incorrect Z x7 =100

i=|
— Incorrect Z X’ =2080
=l

».Correct ) x” = Incorrect Z x7—(8) +(12)
=

¥=1 i
=2080-64+144
=2160

[ 2

. o [Correct ) x° ., z

. Correct standard deviation = ‘ul ——=———(Correct mean)
I

2160 2
:\/ 2 102)

=108 -104.04
=+/3.96

=198

The mean and standard deviation of marks obtained by 50 students of a class in three

subjects, Mathematics, Physics and Chemistry are given below:

Subject Mathematics | Physics | Chemistry
Mean 42 32 40.9
Standard deviation 12 15 20

Which of the three subjects shows the highest variability in marks and which shows the
lowest?

Answer
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Standard deviation of Mathematics = 12
Standard deviation of Physics = 15
Standard deviation of Chemistry = 20

Standard deviati
ndard deviation <100

The coefficient of variation (C.V.) is given by Mean

: : 12
C.V.(in Mathematics ) = > « 100 =28.57

&
C.V.(in Physics ) = 1 100 = 46.87
' ’ 32

-

C.V.(in Chemistry ) =
) 40

)
w100 = 48,89
9

The subject with greater C.V. is more variable than others.
Therefore, the highest variability in marks is in Chemistry and the lowest variability in

marks is in Mathematics.

The mean and standard deviation of a group of 100 observations were found to be 20
and 3, respectively. Later on it was found that three observations were incorrect, which
were recorded as 21, 21 and 18. Find the mean and standard deviation if the incorrect
observations are omitted.

Answer

Number of observations (n) = 100

(x)=20
Incorrect mean

Incorrect standard deviation [J} =3

'l 1000
= 2MW=—>» x
100 Z‘ '

(1]

= > x, =20x100 = 2000

~ Incorrect sum of observations = 2000
= Correct sum of observations = 2000 - 21 - 21 - 18 = 2000 - 60 = 1940
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Correct sum _ 1G:40)
100-3 a7

- Correct mean = =20

o

Standard deviation (e ) = \/l > x -

i
L

=3= \/ﬁ % Incorrect Y x’ ~(20)

= Incorrect ) x,” = 100(9+400) = 40900

Correct le.r._" = |I'il:&'ll‘l‘f:{lti x (2 I]2 —{ZI}: —{IR}:
1=l =1

= 40900 - 441 - 441-324
= 39694

Correct ) x°

1

||39f:94 2
= —-(20
97 (20)

=+/409.216 - 400
=+/9.216

=3.036

s Correct standard deviation = \/ —{C{}rrcut mean }
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