tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

CH15 - STATISTICS
Exercise 15.1 Page: 360

Find the mean deviation about the mean for the data in Exercises 1 and 2.
1.4,7,8,9,10,12,13,17

Solution:-

First, we have to find (X) of the given data.

8
oy IZ 80 o
x-g x,-—g—

i=1
So, the respective values of the deviations from mean,
ie,xi-Xare,10-4=6,10-7=3,10-8=2,10-9=1,10-10 =0,
10-12=-2,10-13=-3,10-17=-7
6,3,2,1,0,-2,-3,-7
Now, absolute values of the deviations,
6,3,2,1,0,2,3,7
= ¥2 xe=® =23
MD = sum of deviations/ number of observations
= 24/8
=3
So, the mean deviation for the given data is 3.
2.38,70,48, 40,42, 55, 63,46, 54, 44

Solution:-

First, we have to find (X) of the given data.
1% 500

X gl e 50

104
i=1

So, the respective values of the deviations from mean,
i.e,xij-xare,50-38=-12,50-70=-20,50-48=2,50-40=10,50-42
=8,

50-55=-5,50-63=-13,50-46=4,50-54=-4,50-44=6

-12, 20,-2,-10,-8,5,13,-4,4, -6

Now, absolute values of the deviations,

12,20,2,10,8,5,13,4,4,6

0 |x; —%| =84

MD = sum of deviations/ number of observations

=84/10
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=8.4

So, the mean deviation for the given data is 8.4.

Find the mean deviation about the median for the data in Exercises 3 and 4.
3.13,17,16,14,11,13,10,16,11,18,12,17

Solution:-

First, we have to arrange the given observations into ascending order.
10,11,11,12,13,13,14,16,16,17,17,18.

The number of observations is 12.

Then,

Median = ((12/2)t observation + ((12/2)+ 1)t observation)/2
(12/2)th observation = 6th =13

(12/2)+ 1)t observation =6 + 1

=7th =14

Median = (13 + 14)/2

=27/2

=13.5

So, the absolute values of the respective deviations from the median, i.e.,
|xi — M| are

3.5,25,25,15,05,0.5,05, 25,25, 3.5,3.5,4.5

s E]lzzj_lxl e MI =28

Mean Deviation

M.D.(M) = 222 |x; — M|

=(1/12) x 28

=2.33

So, the mean deviation about the median for the given data is 2.33.
4.36,72,46,42, 60, 45,53, 46,51, 49

Solution:-

First, we have to arrange the given observations into ascending order.
36,42, 45,46,46,49,51, 53,60, 72.

The number of observations is 10.

Then,

Median = ((10/2)t observation + ((10/2)+ 1)t% observation)/2
(10/2)t observation = 5th = 46

(10/2)+ 1)t observation =5 + 1

= 6th =49

Median = (46 + 49)/2
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=95

=47.5

So, the absolute values of the respective deviations from the median, i.e.,
|xi — M| are

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

2 X % —M[ =70

Mean Deviation

M.D.(M) = =% |x; — M|

=(1/10) x 70

=7

So, the mean deviation about the median for the given data is 7.

Find the mean deviation about the mean for the data in Exercises 5 and 6.

Xi 5 10 15 20 25
f; 7 4 6 3 5
Solution:-

Let us make the table of the given data and append other columns after
calculations.

Xi fi fixi |xi — X| fi |xi — X|
5 7 35 9 63
10 4 40 4 16
15 6 90 1 6
20 3 60 6 18
25 5 125 11 55
25 350 158

The sum of calculated data,
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N=Zf,- =25,Zf,.xj =350
i=1 i=1

Now, we have to find (X) by using the formula

[ CLASS XI ]

1o 1
Sl SN gl e 9y
L N]ZX =

The absolute values of the deviations from the mean, i.e., |Xi - X|, as shown
in the table.
From the table, 2i=1 fi|X; — X| = 158

Therefore M.D. () = Z ¥, fi[x; — X

=(1/25) x 158
=6.32
So, the mean deviation about the mean for the given data is 6.32.
6.
Xi 10 30 50 70 90
fi 4 24 28 16 8
Solution:-

Let us make the table of the given data and append other columns after
calculations.

Xi fi fixi |xi - X| fi |xi- x|
10 4 40 40 160

30 24 720 20 480

50 28 1400 0 0

70 16 1120 20 320

90 8 720 40 320
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80 4000

1280

The sum of calculated data,

N = Zf,- = an,Zf,-x,- = 4000
i=1 i=1

Now, we have to find (X) by using the formula
o A if - x 4000 = 50

— =y XM= = =
TNL T T B0

The absolute values of the deviations from the mean, i.e., |x—X]|, as shown in
the table.

From the table,2i=: fi|% — X| = 1280
o 1 = —
Therefore M.D. (%) = EZ]?:lf”X]. - 3|
= (1/80) x 1280
=16
So, the mean deviation about the mean for the given data is 16.

Find the mean deviation about the median for the data in Exercises 7 and 8.
7.

xi 5 7 9 10 12 15
fi 8 6 2 2 2 6
Solution:-

Let us make the table of the given data and append other columns after
calculations.

Xi i cf Ixi - M| fi [xi - M|
5 8 8 2 16
7 6 | 14 0 0
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| 9 2 16 2 4
10 2 18 3 6
12 2 20 5 10
15 6 26 8 48

Now, N = 26, which is even.

Median is the mean of the 13t and 14th observations. Both of these
observations lie in the cumulative frequency of 14, for which the
corresponding observation is 7.

Then,

Median = (13th observation + 14thobservation)/2
=(7+7)/2

=14/2

=7

So, the absolute values of the respective deviations from the median, i.e.,

|xi — M| are shown in the table.
Therefore 2iz1 fi = 26 and X2, fi[x; — M| = 84

1
M.D.(M) = EELEIX]- — M|

And
= (1/26) x 84
=3.23
Hence, the mean deviation about the median for the given data is 3.23.
8.
xi 15 21 27 30 35
fi 3 5 6 7 8
Solution:-

Let us make the table of the given data and append other columns after
calculations.
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| Xi fi c.f. |xi - M| fi |xi - M|

15 3 3 15 45
21 5 8 9 45
27 6 14 3 18
30 7 21 0 0
35 8 29 5 40

Now, N = 29, which is odd.

So,29/2 =145

The cumulative frequency greater than 14.5 is 21, for which the
corresponding observation is 30.

Then,

Median = (15t observation + 16t observation)/2
= (30 +30)/2

=60/2

=30

So, the absolute values of the respective deviations from the median, i.e.,
|xi — M| are shown in the table.
Therefore Zi=1 fi = 29 and X2, fi|x; — M| =148
And M.D.(M) = -3, fi|x; — M|
=(1/29) x 148
=5.1

Hence, the mean deviation about the median for the given data is 5.1.
Find the mean deviation about the mean for the data in Exercises 9 and 10.

9.
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Income 0- | 100- 200- 300- 400- 500- 600- 700 -
perdayin 100 200 300 400 500 600 700 800
X

Number of 4 8 9 10 7 5 4 3
persons

Solution:-
Let us make the table of the given data and append other columns after
calculations.

Income per ¢ Number of Midpoints = fixi |xi - X fi|xi-X
inX persons fi Xi
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 1160
700-800 3 750 2250 | 392 1176
50 17900 7896
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The sum of calculated data,

Now, we have to find (X) by using the formula
8
I 1
= X= ﬁz fix; = z5X 17900 = 358
i=1
The absolute values of the deviations from the mean, i.e., |x —X|, as shown in
the table.
So, Zie1 fi % — X| = 7896
25 1 e
AN MB.(x) =72 K lx x|
= (1/50) x 7896
= 15792

Hence, the mean deviation about the mean for the given data is 157.92.

10.
Heightincm 95-1( 105-1 115-1 125-1 135-1 145-1

Number of b 9 13 26 30 12 10

Solution:-
Let us make the table of the given data and append other columns after
calculations.

Height in c1 Number of bo! Midpoints fixi |xi - X| fi|xi - X|
Xi

95-105 9 100 900 25.3  227.7

105-115 13 110 1430 153 | 198.9

115-125 26 120 3120 5.3 137.8
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| 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
100 12530 1128.8

The sum of calculated data,

6
mn,z fx; = 12530
i=1

f|=

&
N =
i=1

Now, we have to find (X) by using the formula

= X

3]

1 1

—) fx. = — x 12530 = 125.3

NZ % = 100
i=

The absolute values of the deviations from the mean, i.e., |x —X|, as shown in

the table.
5o o, % —X| = 1128.8
= 1 _
And M.D. (%) = ﬁﬁleﬂlxj — x|
— {1;"1[}{]} X1128.8
=11.28

Hence, the mean deviation about the mean for the given data is 11.28.

11. Find the mean deviation about median for the following data.

Marks 0-10 10-20 20-30 30-40

40-50 50-60

14 16 4

Number of girls 6 8

Solution:-

Let us make the table of the given data and append other columns after

calculations.
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Marks | Number Cumulative Mid- -Med| @ fi|xi-
of girlsfi | frequency (c.f.) points Med|
Xi
0-10 6 6 5 22.85 137.1
10 - 8 14 15 12.85 102.8
20
20 - 14 28 25 2.85 39.9
30
30 - 16 44 35 7.15 114.4
40
40 - 4 48 45 17.15 68.6
50
50 - 2 50 55 27.15 543
60
50 517.1

The class interval containing Nt /2 or 25t item is 20-30.
So, 20-30 is the median class.

Then,

Median =1+ (((N/2) -c)/f) X h

Where, | =20,c=14,f=14,h=10and n =50

Median = 20 + (((25-14))/14) x 10

=20+7.85

= 27.85
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The absolute values of the deviations from the median, i.e., |x —Med|, as
shown in the table.

So Y5 fi|% — Med.| =517.1

And M.D. (M) = %Elef,-lx,- — Med. |
- (1/50) x 517.1
= 10.34

Hence, the mean deviation about the median for the given data is 10.34.
12. Calculate the mean deviation about median age for the age distribution
of 100 persons given below.

Age 16- 21- 26- 31- 36- 41- 46- 51-
(in 20 25 30 35 40 45 50 55
years)

Number 5 6 12 14 26 12 16 9

[Hint: Convert the given data into continuous frequency distribution by
subtracting 0.5 from the lower limit and adding 0.5 to the upper limit of
each class interval]

Solution:-

The given data is converted into continuous frequency distribution by
subtracting 0.5 from the lower limit and adding the 0.5 to the upper limit of
each class intervals and append other columns after calculations.

Age Number Cumulative Midpoints |xi- fi|xi -
fi frequency xi Med| Med|
(c.f)
155 | 5 5 18 20 100
20.5
205 6 11 23 15 90
25.5
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255 12 23 28 10 120
305
30.5 14 37 33 5 70
;5.5
355 | 26 63 38 0 0
405
40.5 | 12 75 43 5 60
;5.5
455 | 16 91 48 10 160
505
505 | 9 100 53 15 135
;5.5

100 735

The class interval containing Nt /2 or 50t item is 35.5 - 40.5
So, 35.5 - 40.5 is the median class.

Then,

Median =1+ (((N/2) -c¢)/f) X h

Where,]| =35.5,c=37,f=26,h=5and N =100

Median = 35.5 + (((50 - 37))/26) X 5

=355+25
=38
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The absolute values of the deviations from the median, i.e., |x —Med|, as
shown in the table.

So¥?  fi|x; — Med.| =735

And M.D.(M) = =T, fi|x; — Med. |
= (1/100) x 735
=7.35

Hence, the mean deviation about the median for the given data is 7.35.

Exercise 15.2 Page: 371
Find the mean and variance for each of the data in Exercise 1 to 5.
1.6,7,10,12,13,4,8,12

Solution:-
We have,

-
Mean = X = =511
n

Where, n = number of observation

251 %= sum of total observation
So,Xx=(6+7+10+12+13+4+8+12)/8
=72/8
=9
Let us make the table of the given data and append other columns after
calculations.

Xi Deviations from mean (xi - X)2
(xi - X)

6 6-9=-3 9

7 7-9=-2 4

10 10-9=1 1

12 12-9=3 9
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| 13 13-9=4 16
4 4-9=-5 25
8 8-9=-1 1
12 12-9=3 9
74

We know that the Variance,
Uz =1_J; ja:j_(xi _}_{)2

02=(1/8) x 74

=9.2

~Mean = 9 and Variance = 9.25

2. First n natural numbers

Solution:-

We know that Mean = Sum of all observations/Number of observations
~Mean, X = ((n(n+ 1))2)/n

=(n+1)/2

and also, WKT Variance,

o= 78 3)
By substituting the value of X, we get

n 2
1 ( n+ 1)
nZ E =z

1=

We know that (a - b)? = a®>— 2ab + b?

n n

li( )2 122 n+1 +lz(n+1)2
n& = nls 5t g Iy 2

i=1 i=1

Substituting the summation values

in(n+1)(2n+1) n+1
T n 6 n

(n+ 1)°
in

nn+1)
2

»xn
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Multiplying and Computing

_(m+1)(2n+1) (n+ 1)2 (n+1)?
- 6 T2 T3

By taking LCM and simplifying, we ged

_(m+1)@n+1) (n+ 1)?
- 6 4

By taking (n + 1) common from each term, we get

in+2—-3n—3
12 ]

= (n+1)]

(n+1)(n— 1)
N 12
WKT, (a + b)(a-b) = a2 - b2
02=(n%2-1)/12
~Mean = (n + 1)/2 and Variance = (n? - 1)/12
3. First 10 multiples of 3
Solution:-
First, we have to write the first 10 multiples of 3.
3,6,9,12,15, 18, 21, 24,27, 30

We have,

-
A = i
Mean = X — =511

n

Where, n = number of observation

21 %= sum of total observation
So,Xx=(3+6+9+12+15+18+21+24+27+30)/10
=165/10
=16.5
Let us make the table of the data and append other columns after
calculations.

Xi Deviations from mean (xi-X)2
(xi-X)
3 3-16.5=-13.5 182.25
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| 6 6-16.5=-10.5 110.25
9 9-16.5=-7.5 56.25
12 12-16.5=-4.5 20.25
15 15-16.5=-1.5 2.25
18 18-16.5=15 2.25
21 21-16.5=-4.5 20.25
24 24-165=7.5 56.25
27 27 -16.5=10.5 110.25
30 30-16.5=135 182.25

742.5

Then, the Variance
r S =
Sl e

= (1/10) x 742.5

= 74.25
~Mean = 16.5 and Variance = 74.25
4.
xi 6 10 14 18 24 28 30
fi 2 4 7 12 8 4 3
Solution:-

Let us make the table of the given data and append other columns after
calculations.
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Xi fi fixi ~Deviations from (xi - fi(xi -
mean X)2 X)2
(xi -X)
6 2 12 1 6-19=13 169 338
10 4 40 10-19=-9 81 324
14 7 98 14-19=-5 25 175
18 12 216 18-19=-1 1 12
24 8 192 24-19=5 25 200
28 4 112  28-19=9 81 324
30 3 90 30-19=11 121 363
N= 760 1736
40
X = E:‘;:Il=lf|ixi
Then Mean, & — N

Where N = Z?:lfi

X = 760/40
=19
1 i
Now, Variance, 0° = EEilﬂ(Xi =)
= (1/40) x 1736
7

~Mean =19 and Variance =43.4
5.
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Xi 92 93 97 98 102 104 109
fi 3 2 3 2 6 3 3
Solution:-
Let us make the table of the given data and append other columns after
calculations.
Xi fi fixi Deviations from (xi- fi(xi -
mean X)2 X)2
(xi - X)
92 3 276 | 92-100=-8 64 192
93 2 186 | 93-100=-7 49 98
97 3 291 97-100=-3 9 27
98 2 196 98-100=-2 4 8
102 6 612 102-100=2 4 24
104 3 312 104-100=4 16 48
109 3 327 109-100=9 81 243
= 2200 640
22
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i ¥2 fx
Then Mean, X = ==

Where N = E?:Ji

X = 2200/22
=100
1 S
Now, Variance, ¢° = EE?=1fi(Xi = | i
= (1/22) x 640
=29.09

~Mean = 100 and Variance = 29.09
6. Find the mean and standard deviation using short-cut method.

xi 60 @ 61 62 63 64 65 66 67 68

fi 2 1 12 29 25 12 10 4 5

Solution:-
Let the assumed mean A = 64. Here,h =1
We obtain the following table from the given data.

Xi  Frequency fi Yi=(xi-A)/h Yi2 | fiyi | fiyi2
60 2 -4 16 | -8 32
61 1 -3 9 -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
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| 66 10 2 4 20 40
67 4 3 9 12 36
68 5 4 16 20 80
0 286
Mean,

a
i .
R = A+ 2=y

WhereA=64,h=1
So,x=64+ ((0/100) x 1)
=64+0

= 64

Then, the variance,

o?= o [NZfiy? — ()]
02=(12/1002) [100(286) - 0]
= (1/10000) [28600 - 0]
=28600/10000

= 2.86

Hence, standard deviation = o = \/2.886

=1.691

-~ Mean = 64 and Standard Deviation = 1.691

Find the mean and variance for the following frequency distributions in

Exercises 7 and 8.

7.
Classes 0- 30- 60- 90- 120- 150- 180-
30 60 90 120 150 180 210
Frequencies 2 3 5 10 3 5 2
Solution:-

Let us make the table of the given data and append other columns after

calculations.
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Classes Frequency Midpoints fixi (xi- | (xi- | fi(xi-
fi Xi X) X)2 X)2
0-30 2 15 30 -92 | 8464 16928
30-60 3 45 135 -62 3844 11532
60-90 5 75 375 -32 1024 5120
90 - 10 105 1050 -2 4 40
120
120- | 3 135 405 28 784 | 2352
150
150- | 5 165 825 58 3364 16820
180
180- | 2 195 390 88 7744 15488
210
N =30 3210 68280

Then Mean,X = Ziz1fiX;

Where N = Ziz; f

X =3210/30

=107
ST iy — %)

Now, Variance, 0° = N

= (1/30) x 68280

= 2276

~Mean = 107 and Variance = 2276

8
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Classes 0-10 10-20 20-30 30-40 40-50
Frequencies | 5 8 15 16 6

Solution:-
Let us make the table of the given data and append other columns after
calculations.
Classes | Frequency Midpoints fixi (xi- | (xi- @ fi(xi-
fi Xi X) X)2 | X)2
0-10 5 5 25 -22 | 484 | 2420
10 - 8 15 120 -12 144 1152
20
20 - 15 25 375 -2 4 60
30
30 - 16 35 560 8 64 1024
40
40-50 6 45 270 18 324 1944
N =50 1350 6600
Then Mean, X = Zi=1hiXy

N
Where N = Ziz1 f
X = 1350/50
=27
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LTara gr.. 33
Now, Variance, o® = v 2z fi(% — %)
= (1/50) x 6600
=132

~Mean = 27 and Variance = 132

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

Height in 70 75 80 85 90 95 100 105 110
cms - |- |- - - - -
75 80 85 90 95 100 105 110 115

Frequencies 3 4 7 7 15 9 6 6 3

Solution:-

Let the assumed mean, A =92.5and h =5

Let us make the table of the given data and append other columns after
calculations.

Height Number of Midpoint Yi= Yi2 fiyi fiyi2
(class) children Xi (xi-
Frequency fi A)/h

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 1 -7 7

90-95 15 92.5 0 0 0 O
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95-100 9 97.5 1 1 9 9

100 - 6 102.5 2 4 12 24

105

105 - 6 107.5 3 9 18 54

110

110 - 3 112.5 4 16 12 48

115

N =60 6 254
Mean,

AT
X=A+ —Z’=Iqu‘}" x h

Where, A=925h=5

So,Xx=92.5+ ((6/60) x5)

=925+ 1%

=925+ 0.5

=93

Then, the Variance,

o?= & [NZfiy? — (2]

02 =(52/602) [60(254) - 62]

= (1/144) [15240 - 36]

=15204/144

=1267/12

= 105.583

Hence, standard deviation = ¢ = v105.583

=10.275

~ Mean = 93, variance = 105.583 and Standard Deviation = 10.275
10. The diameters of circles (in mm) drawn in a design are given below.

Diameters 33-36 37-40 41-44 45-48 49-52

No. of circles 15 17 21 22 25
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Calculate the standard deviation and mean diameter of the circles.

[Hint: First, make the data continuous by making the classes as 32.5-36.5,
36.5-40.5, 40.5-44.5, 44.5 - 48.5, 48.5 - 52.5 and then proceed.]
Solution:-

Let the assumed mean, A =42.5and h =4

Let us make the table of the given data and append other columns after
calculations.

Height Number of Midpoint Yi= Yi2 fiyi fiyi2
(class) children Xi (xi-

(Frequency A)/h

fi)
32.5 - 15 34.5 -2 4 | - 60
36.5 30
36.5 - 17 38.5 -1 1 - 17
40.5 17
40.5 - 21 42.5 0 0 0 O
44.5
445 - 22 46.5 1 1 22 | 22
48.5
48.5 - 25 50.5 2 4 50 100
52.5

N =100 25 199

Mean,

CIE A
X=A+ —Z’:;f’}" x h

Where, A=42.5h=4
So,Xx=42.5+ (25/100) X 4
=425+1

=43.5
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Then, the Variance,

o?= o [NSfiy? — ()]

02 =(42/1002)[100(199) - 257]

= (1/625) [19900 - 625]

=19275/625

=771/25

= 30.84

Hence, standard deviation = o = V30.84

= 5.553

~ Mean = 43.5, variance = 30.84 and Standard Deviation = 5.553.

Exercise 15.3 Page: 375

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

Marks 10-  20- 30- 40- 50- 60-  70-
20 30 40 50 60 70 80

Group 9 17 32 33 40 10 9
A

Group 10 20 30 25 43 15 7
B

Solution:-

For comparing the variability or dispersion of two series, we calculate the
coefficient of variance for each series. The series having greater C.V. is said
to be more variable than the other. The series having lesser C.V. is said to be
more consistent than the other.

Co-efficient of variation (C.V.) = (o/ x) X 100

Where, 0 = standard deviation, X = mean

For Group A.
Marks @ Group Midpoint Yi= (xi- (YD)2 fiyi | fi(yi)2
A Xi A)/h
fi
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10 - 9 15 ((15 - (- - 81
20 45)/10) =- 3)2 27

3 =
20 - 17 25 ((25 - (- = 68
30 45)/10) =- 2)2 34

2 =
30 - 32 35 ((35- (- - 32
40 45)/10)=- 1)2 32

1 —
40 - 33 45 ((45 - 02 0 0
50 45)/10) =0
50 - 40 55 ((55 - 12 40 40
60 45)/10)=1 =1
60 - 10 65 ((65 - 22 20 40
70 45)/10)=2 =4
70 - 9 75 ((75 - 32 27 | 81
80 45)/10)=3 =9
Total 150 -6 | 342

a -
Mean, = A + 2= y

N
Where A = 45,
andyi= (xi-A)/h
Here h = class size =20 - 10
h=10
So,x=45+ ((-6/150) x 10)
=45-04
=44.6
Then, variance o° = ;—22 [sz].y]?'- — (Zfy)?]
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02 =(102/1502) [150(342) - (-6)?]

= (100/22500) [51,300 - 36]

= (100/22500) x 51264

= 227.84

Hence, standard deviation = o = v/227.84
= 15.09

~ C.Vfor group A = (6/ x) X 100

= (15.09/44.6) x 100

= 33.83

Now, for group B.

Marks @ Group Midpoint Yi= (xi- (YD)2 fiyi | fi(yi)2
B Xi A)/h
fi
10 - 10 15 ((15- (- - 90
20 45)/10)=- 3)2 | 30
3 —
20 - 20 25 ((25 - (- - 80
30 45)/10)=- 2)2 40
2 —
30 - 30 35 ((35- (- - 30
40 45)/10)=- 1)2 | 30
1 —
40 - 25 45 ((45 - 02 0 0
50 45)/10) =0
50 - 43 55 ((55 - 12 43 43
60 45)/10)=1 =1
60 - 15 65 ((65 - 22 30 60
70 45)/10)=2 =4
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70 - 7 75 ((75 - 32 21 | 63
80 45)/10) =3 =9
Total 150 -6 | 366

a - WP
Mean,§=a+%xh

Where A = 45,

h=10

So,Xx =45+ ((-6/150) x 10)
=45-04

=44.6

Then, variance o® = % [sz].}r]? — (Zfy;)?]

02 =(102/1502%) [150(366) - (-6)?]

= (100/22500) [54,900 - 36]

= (100/22500) x 54,864

= 243.84

Hence, standard deviation = o = v/243.84

=15.61

=~ C.Vfor group B = (o/X) X 100

= (15.61/44.6) x 100

= 35

By comparing the C.V. of group A and group B.

C.V of Group B > C.V. of Group A

So, Group B is more variable.

2. From the prices of shares X and Y below, find out which is more stable in
value.

X 35 54 52 53 56 58 52 50 51 @49

Y 108 107 105 105 106 107 104 103 104 101

Solution:-

From the given data,

Let us make the table of the given data and append other columns after
calculations.

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

X (xi) Y (yi) Xi2 Yi2
35 108 1225 11664
54 107 2916 11449
52 105 2704 11025
53 105 2809 11025
56 106 8136 11236
58 107 3364 11449
52 104 2704 10816
50 103 2500 10609
51 104 2601 10816
49 101 2401 10201
Total = 510 1050 26360 110290

We have to calculate Mean for x,

Mean X = )'xi/n

Where, n = number of terms

=510/10

=51

. el
Then, Variance for x =1

= (1/102)[(10 X 26360) - 5102]

= (1/100) (263600 - 26010
=3500,/100
=35
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WKT Standard deviation = Vvariance
=+/35
=591

So, co-efficient of variation = (o/ X) X 100
=(5.91/51) x 100

=11.58

Now, we have to calculate Mean for y,
Mean y = Yyi/n

Where, n = number of terms

=1050/10

=105

1 -
Then, Variance for y —n2 [NZ = (Z Vi) ]

= (1/102)[(10 X 110290) - 10502]

= (1/100) (1102900 -1102500)

=400/100

=4

WKT Standard deviation = vvariance

=4

=2

So, co-efficient of variation = (o/ X) X 100

= (2/105) x 100

=1.904

By comparing C.V. of X and Y,

CVofX>CV.ofY

So,Y is more stable than X.

3. 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 wages earners 586 648
Mean of monthly wages Rs 5253 Rs 5253
Variance of the distribution of wages 100 121
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(i) Which firm, A or B, pays a larger amount as monthly wages?
(ii) Which firm, A or B, shows greater variability in individual wages?
Solution:-

(i) From the given table,

Mean monthly wages of firm A = Rs 5253

and Number of wage earners = 586

Then,

Total amount paid = 586 X 5253

= Rs 3078258

Mean monthly wages of firm B = Rs 5253

Number of wage earners = 648

Then,

Total amount paid = 648 X 5253

= Rs 34,03,944

So, firm B pays larger amount as monthly wages.

(ii) Variance of firm A = 100

We know that, standard deviation (6)= V100

=10

Variance of firm B =121

Then,

Standard deviation (6)=v(121)
=11

Hence, the standard deviation is more in case of Firm B. That means, in firm
B, there is greater variability in individual wages.
4. The following is the record of goals scored by team A in a football session:

No. of goals scored 0 1 2 3 4

No. of matches 1 9 7 5 3

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

Solution:-

From the given data,

Let us make the table of the given data and append other columns after
calculations.
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Number of goals scored Number of matches fixi Xi2 (fixi2
Xi fi
0 1 0 O 0
1 9 9 1 9
2 7 14 4 28
3 5 15 9 | 45
4 3 12 16 48
Total 25 50 130

First we have to calculate Mean for Team A,

» Fixj __ 50

=i
Mean = Ef 25

Then,

. 1 2 2
Variance = == [NZ E¥~ — (Z fix; )

75

]

ﬂ_

— [25 x 130 — 2500] = = =1.2
= 25

62

pu ]

We know that, Standard deviation o = Vvariance =v1.2 = 1.09

Hence co-efficient of variation of team A

o 1.09

CV,,=—=— xX100=—— x 100 =545
X 2

For team B

Given, X =2

Standard deviationo=1.25

So, co-efficient of variation of team B,
1.25
= C.Vpg= Tx 100 = 62.5
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C.V. of firm B is greater.

~ Team A is more consistent.

5. The sum and sum of squares corresponding to length x (in cm) and
welght y (in gm) of 50 plant products are glven below:

Zx,.:zl Zx =902.8 Z\ =261 21 =1457.6

i=1

Which is more varying, the length or welght?

Solution:-

First, we have to calculate Mean for Length x.
Mean =% = =3 = 22— 424

Then,

1
Variance =~ [NZ fix;? — (Z fix; )2]

=(1/507) [{50 x 902.8) - 2127]
= (1/2500) (45140 - 44944)
=196/2500
=0.0784
We know that, Standard deviation o = Vvariance
=v0.0754
=0.28

Hence co-efficient of variation of team A,

o 0.28
.= z X 100 = 224 x 100 = 6.603

Now we have to calculate mean of Weight y

y=2vi/n
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=261/50
=5.22
Then,
Variance = (1/N?) [(N3fyi?) — (3fiy)]
= (1/50%) [(50 x 1457.6) - 261%]
=(1/2500) (72880 - 68121)
= 4759/2500
=1.9036
We know that, Standard deviation o = Vvariance
=V1.9036
=137

So, co-efficient of variation of team B,

C.V men 1'3T><1nn 26.24
ST " 522 oo

Since C.V. of firm weight y is greater

“» Weight is more varying.

Miscellaneous Exercise Page: 380
1. 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.
Solution:-
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Form the question it is given that,
Variance of eight observations are 9 and 9.25.
There are six observations given 6, 7, 10, 12, 12, and 13

Let us assume the remaining two observations to be x and y respectively such
that,

Observations: 6, 7, 10, 12, 12, 13, x, y.
We have to calculate the mean of given observations,

* Mean, g _ 6+7+10+12+12+13+x+y

8
4 6+7+10+12+12+13+x+y
N 8

60+x+y=72

X+y=12 ... [we call it as equation (i}]

| =

g
Now, Variance = 1 Z[:x,- —x)?
=1

—

1
9.25 =§[(—3)2 +(—2)2+12+32+42+x2+y? — 18(x+y) + 2 x 9%]

By using equation (i) substitute 12 instead of (x +v)
9.25=§ [9+4+1+9+9+16+x>+y? —18x 12 + 162]

1
9.25 =2 [48 + x* + y? — 216 + 162]

1
9.25 = = [x% +y% — 6]

x* +y* =80 ... [we call it as equation (ii)]
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So, from equation (i) we have:

x% + y? + 2xy = 144 (iii)

Thus, from (ii) and (iii), we have
2xy = 64 (iv)

Now by subtracting (iv) from (ii), we get:
x2+y?—2xy =80 - 64
x—y=T4(v)

Hence, from equation (i) and (v) we have:

Whenx—-y=4

Then,x=8andy=4

And, whenx—y=-4

Then,x=4andy=28

“ The remaining observations are 4 and 8

2. The mean and variance of 7 observations are 8 and 16, respectively. If five
of the observations are 2, 4, 10, 12, 14. Find the remaining two
observations.

Solution:-
Form the question it is given that,

Variance of seven observations are 8 and 16.
There are six observations given 2, 4, 10, 12, and 14

Let us assume the remaining two observations to be x and y respectively such
that,
Observations: 2, 4, 10, 12, 14, x, y.

We have to calculate the mean of given observations,
2+4+10+12+14+x+y

7

-~ Mean, X =
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X+y=14 ... [we call it as equation (i}]
In the question it is given that,
Variance = 16

We know that,
n
| 1 .
Variance = = Z[X1 —X)
i=1

15— %[[—5)2 + (92 +(2)*+ (B2 + () +x*+y* -2 % 8 (G +Y)
+2 x (8)7]

By using equation (i) substitute 14 instead of (x +v)

1 -
16 = [36 +16 +4+ 16 +36 + x2 +y% — 16 (14) + 2 (64)]

1 i
16 [12 +x% + y?]

x> +y?=112-12
x> +y2 =100 ... [we call it as equation (ii)]

So, from equation (i) we have:
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X2 +y? + 2xy = 196 ... [we call it as equation (iii)]
Thus, from equation (ii) and (iii) we have:
2xy =196—100
2xy =96 (iv)
Now subtracting equation (iv) from (ii),
We get:
X2 +y? — 2xy = 100 — 96
(x—y)=4
X—y= £ (v)
Hence, from equation (i) and (v) we have:
Whenx—y=2thenx=8andy=6
And, whenx—y=-2thenx=6andy=8

. The remaining observations are 6 and 8

3. 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.

Solution:-
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From the question it is given that,
Mean of six observations = 8
Standard deviation of six observations = 4
Let us assume the observations be xi, Xz, X3, X4, Xs and Xs

So, mean of assumed observations,
Ky FX Xy P X PR X
: —

~ MeanX =
Then, as per the question if each observation is multiplied by 3 and the
resulting observations are y; then, we have:

Yi = 3%

1
Hence, x. = 3V (Fori= 1to6)
Vi+V2+¥3+¥s +¥s+ Vs

-~ New mean,y =

6
3 (% T Xy + X3 + Xy + X5 +Xg)
6
=3x8
=24

We know that,
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I 6 2

1 _

HZm—m
-\J i=1

By squaring on both the sides

Standard deviation (o) =

5]

C @2 =3 Y - B

Z(xi — %)% =96 (ii)

Hence, from (i) and (ii) we have:

¥ = 3%
i B
X—3}’

So, the variance of new observation = (1/6) x 864

= 144

Therefore, standard deviation of new observation =V 14

=12
4. Given that X is the mean and o2 is the variance of n observations x1, X2,
...,.Xn . Prove that the mean and variance of the observations axi, axz, axs, ....,
axn are axX and a2o?, respectively, (a # 0).
Solution:-
From the question, it is given that, n observations are x1, X2,.....Xn
Mean of the n observation = X
Variance of the n observation = o2
As we know,
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n
. 1 P . .
Variance, 5z _ - E y, (% — %) ... [equation (i)]
i=1

As per the condition given in the question, if each of the observation is being
multiplied by ‘a’ and the new observation are y; the, we have:

Yi = dXj
Thus,x; = - y;
d
n
_ T
=¥ = 0 < ¥i
=1
mn
i 1
e HX-
y ni i
i=1
n
. a
y 0 . i
i=1
y = ax

Therefore, mean of the observations axy, axz,.....axnisaX

Now, by substituting the values of x; and X in equation(i), we get:

S
2 _Il HFI HF

-
a’0? = Ei(}’ =g
n & .

. the variance of the given observations axi, axs,....ax, is a‘o”

5. 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
Solution:-

(i) If the wrong item is omitted,

From the question, it is given that

The number of observations, i.e., n = 20

The incorrect mean = 20
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The incorrect standard deviation = 2
20

% lzx
i

20
Z X, = 200
i=1

By the calculation the incorrect sum of observations = 200
Hence, correct sum of observations = 200 -8
=192
Therefore the correct mean = correct sum/19
=192/19

=10.1

]
2
n n

12'{ : X
n st pEyd

\ i=1 i=1 3

We know that, Standard deviation (g) =
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| n

1 _

= [2) x2— @)z

/anl ®)
.

n
4=—Inc0rrec Z Xi—100
i=1

Incorrect Z X? = 2080

Therefore, correct Y1, X = Incorrect ¥ X3 — (8)?
=2080—-64
= 2016

Finally we came to calculate correct standard deviation,

Correct Y X3

Hence, Correct standard deviation = \]f (Correct Mean)?

2016 —_—
18

= +1061.1 —102.1

=2.02

(ii) If it is replaced by 12,

From the question, it is given that

The number of incorrect sum observations, i.e, n = 200
The correct sum of observations n =200-8 + 12

n =204

Then, correct mean = correct sum/20

=204/20

=10.2
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2
| n

1 1
Standard deviation (o) = (E Z X —— Z X

n2

N i=1 4
I n
B —ZXZ— X)2
n L 1K)
| S
1 n
4 = — Incorrect » X% — 100
20 ncorrec , 1
=

1

n
Incorrect Z X3 = 2080
i=1
Thus, correct ¥, X3 = Incorrect 3L, X — (8)* + (12)?
= 2080 —64 + 144
= 2160

b Correct Y. X7
Hence, Correct standard deviation= |——

= — (Correct Mean)?
2160
= |———(10.2)2
j - (102)

= /108 — 104.04

= v3.96

=1.98

6. 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
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Standard deviation 12 15 20

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

Solution:-

From the question, it is given that

Mean of Mathematics = 42

Standard deviation of Mathematics = 12

Mean of Physics = 32

Standard deviation of physics = 15

Mean of Chemistry = 40.9

Standard deviation of chemistry = 20

As we know,

, . Standard deviation
Coefficient of variation (C.V) = Moan X 100

Then,

C.V. in Mathematics = (12/42) x 100
=28.57

C.V. in Mathematics = (15/32) x 100
=46.87

C.V. in Mathematics = (20/40.9) x 100
=48.89

Hence, subject with highest variability in marks is chemistry as subject with the
greater C.V is more variable than others

7. 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.
Solution:-

From the question, it is given that

The total number of observations (n) = 100

Incorrect mean, (X) = 20

And, Incorrect standard deviation (o) = 3
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1 100
- 20 = ﬁ le
=1

By cross multiplication, we get

Hence, incorrect sum of observations is 2000

Now, correct sum of observations = 2000—-21-21-18
= 2000—-60
= 1940

Therefore correct Mean = Correct sum/(100 — 3)

- 1940/97

=20 '

We know that, Standard deviation (o) =

1
3 = \]ﬁ % Incorrect Z X% —(20)>
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Incorrect Z X7 =100 (9 + 400)

Incorrect Z X2 = 40900

Correct Z X2 = Incorrect Z X —(21) —(21)*—(18)*
i=1 i=1

=40900—-441—-441-324
= 40900 — 1206
= 39694

/meethX‘
[

Hence, correct standard deviation = — (Correct mean)?

39694 (202
N 97

= /409.216 — 400

=3.036

% 3k %k 3k %k %k %k %k %k sk %k k %k %k %k sk sk %k %k k %k %k k k
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