Statistics

Exercise 30A
Q. 1. Find the mean deviation about the mean for the following data :
7,8,4,13,9,5, 16, 18
Answer : We have, 7, 8, 4, 13, 9, 5, 16, 18
Mean of the given data is

7+8+4+13+9+5+16+18 80

X= — =10
8 8

The respective absolute values of the deviations from the mean , i.e.’ % —X| are
3,2,6,3,1,5,6,8
Thus, the required mean deviation about the mean is

g

% —X
M.D. (—)_ Z]—1| 1 I

8
3+2+6+3+1+5+6+8 34
= =—=4725
8 8
Q. 2. Find the mean deviation about the mean for the following data :
39, 72,48, 41, 43, 55, 60, 45, 54, 43
Answer : We have, 39, 72, 48, 41, 43, 55, 60, 45, 54, 43
Mean of the given data is
39+ 72+ 48+ 41+ 43+ 55+ 60+ 45+ 54+ 43 500 €0
X = = =
10 10

The respective absolute values of the deviations from mean , i.e’ |%; — X| are

11,22,2,9,7,5,10,5,4,7



Thus, the required mean deviation about the mean is

0% —X|
M.D. (%)= —
(%) 0
114+22+2+9+7+5+10+5+4+7 82 -
- 10 10 O

Q. 3. Find the mean deviation about the mean for the following data :

17, 20,12, 13, 15, 16, 12, 18, 15, 19, 12, 11
Answer : We have, 17, 20, 12, 13, 15, 16, 12, 18, 15, 19, 12, 11
Mean of the given data is

17+ 20+ 12+ 13+ 15+ 16+ 12+ 18+ 15+ 19+ 12+ 11
12

el
l

180
12

il

|Xi - il are

The respective absolute values of the deviations from the mean , i.e.’
2,5,3,2,0,1,3,3,0,4,3,4

Thus, the required mean deviation about the mean is

211—21 |%; — X|
MD. (%)= 2= 1
(%) D
2+5+3+2+4+0+1+3+3+0+4+3+4 30 .
- 12 12

Q. 4. Find the mean deviation about the median for the following data :

12,5, 14, 6, 11, 13, 17, 8, 10
Answer : Here the number of observations is 9 which is odd.
Arranging the data into ascending order, we have 5, 6, 8, 10, 11, 12, 13, 14, 17

F+1

th
Median(M) = (—) or 5™ observation = 11
Now, 2

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

6,53,1,0,1,2,3,6



Thus, the required mean deviation about the median is

7 |x—M
MD (—)_ Z]—1| 1 |
9
6+5+3+1+0+1+2+3+6 27

Q. 5. Find the mean deviation about the median for the following data :

4,15,9,7,19, 13,6, 21, 8, 25,11
Answer : Here the number of observations is 11 which is odd.
Arranging the data into ascending order, we have 4, 6, 7, 8, 9, 11, 13, 15, 19, 21, 25

th
11+1 \
. ) or 6™ observation = 11

Median(M) =
Now, edian(M) (

The respective absolute values of the deviations from median , i.e.’ % — M| are
7,5,4,3,2,0,2,4,8,10, 14

Thus, the required mean deviation about the median is

% — M|
M.D. (%) = ==
(%) T
74+5+4+3+2+0+2+4+8+10+14 59 5
B 11 11

Q. 6. Find the mean deviation about the median for the following data :
34, 23, 46, 37, 40, 28, 32, 50, 35, 44

Answer : Here the number of observations is 10 which is odd.Arranging the data into
ascending order, we have 23, 28, 32, 34, 35, 37, 40, 44, 46, 50

=th , th - -
. 5" opbservation+6"" observation 35+37
Median(M) = ( ) = =36
Now, 2 ?
The respective absolute values of the deviations from median , i.e. |%; — M| are

13,8,4,2,1,1,4,8, 10, 14

Thus, the required mean deviation about the median is



ilzﬂllxi — M|
10

M.D.(X) =

13+8+4+2+1+1+4+8+10+14 65 _
- 10 10

Q. 7. Find the mean deviation about the median for the following data :
70, 34, 42, 78, 65, 45, 54, 48, 67, 50, 56, 63
Answer : Here the number of observations is 12 which is odd.

Arranging the data into ascending order, we have 34, 42, 45, 48, 50, 54, 56, 63, 65, 67,
70,78

) 60 ohservation+7 ™ observation 54+56
Median(M) = ( ) = =55
Now, 2 2

The respective absolute values of the deviations from median , i.e’ % — M| are
21,13,10,7,5,1,1,8, 10,12, 15, 23

Thus, the required mean deviation about the median is
12
i=1 |X; — M]|

12

M.D. (%) =

21+13+10+7+5+1+1+8+10+12+15+ 23 126

7 T = 10.5

Q. 8. Find the mean deviation about the mean for the following data :

¥ 61218 |24 |30 | 36




Answer : We have,

x5 [§ |fix

6 [5 |30

1214 |48
1811|198
24 | 6 144
30 |4 120
36 |6 |216
36 | 756

X =

Therefore,

Now,



X | & | 6% |[x—X|filx —F
6 5 30 15 75
12 | 4 48 9 36
18 (11 (198|3 33
24 | 6 144 | 3 18
30 (4 120 |9 36
366 216 | 15 an
36 | 756 288

Thus, the required mean deviation about the mean is

_Zfafilx—®| 288
Ye.6 36

Q. 9. Find the mean deviation about the mean for the following data :



X fi f] X
2 |2 |4
5 (8 |40
6 10 | 60
8 |7 |56
10|18 |80
12 |5 |60
40 | 300

% — E?:lfi-‘ii: @:?5
Therefore, Li= fi 40



Now,

5 | b [fix | %% |flx—F

10|8 |80 |2.5 20

12|15 |60 |4.5 22.5

40 | 300 92

Thus, the required mean deviation about the mean is

To.f 40
Q. 10 Find the mean deviation about the mean for the following data :

2.3

]



11

13

1525

Answer : We have,

5 |6 |6ix
3 6 18
5 8 40
7 15105
g9 25| 225
11 |8 88
13 |4 52
66 | 528




Ti.fixj 528 _

Therefore,i: TP 66 8
Now,
5 |§ [§ix Ix; — %| | £|x; — X|
3 |6 |18 |5 30
5 |8 |40 |3 24
7 |15[105]|1 15
9 |25]225]1 25
11|8 |88 |3 24
134 |52 |5 20

66 | 528 138

Thus, the required mean deviation about the mean is

= ?:1filxi —X| 138
M.D(X) = o = —
1

i=1

= 2.09



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

xi | 15(21 273035

Answer : The given observations are in ascending order. Adding a row corresponding
to cumulative frequencies to the given data, we get,

cf|3 |8 |14 21|29

Now, N=29 which is odd.

Since, 15" observation lie in the cumulative frequency 21, for which the corresponding
observation is 30.

29+ 1\ |
) or 15" observation = 30

Median(M) = (

Now, absolute values of the deviations from the median,



x-M| [15]9 |3 |05

f|x-M| |45 |45 |18 | 0 | 40

We have, Xi.fi=29 and Yo filx— M| = 148
ij=1f:'_|xi - M|
o fi

i=1

~ M.D (M) =

148 £ 10
29 7

Q. 12. Find the mean deviation about the median for the following data :

Answer : The given observations are in ascending order. Adding a row corresponding
to cumulative frequencies to the given data, we get,



cf|2|6|12]|20|30 |42 |50

Now, N=50 which is even.

Median is the mean of the 25 observation and 26" observation. Both of these
observations lie in the cumulative frequency 30, for which the corresponding
observation is 13.

25 ghservation + 26™ observation 13 + 13

Medi M) =
edian(M) 5 5

Now, absolute values of the deviations from the median,

x-M| |8 |6 |4 |2 |0 |2 |4

filx-M| |16 |24 [24 |16 |0 |24 |32

We have, i f; =50 and X filx— M| =136



?zlfilxi — M|

~ M.D (M) = -
j:j_fi
136 57
50 7

Q. 13 Find the mean deviation about the median for the following data :

X;|10| 15|20 |25 |30 |35 |40 |45

F;|7 |3 |8 |5 |6 |8 |4 |9

Answer : The given observations are in ascending order. Adding a row corresponding
to cumulative frequencies to the given data, we get,

cf|7 |10|18 23|29 |37 |41 |50

Now, N=50 which is even.

Median is the mean of the 25! observation and 26" observation. Both of these
observations lie in the cumulative frequency 29, for which the corresponding
observation is 30.



Median(M) =

25t ghservation + 26™ observation 30 + 30

2 2
Now, absolute values of the deviations from the median,
|x-M]| 20 15 10 5 0 5 10 15
£ 7 3 8 5 6 a 4 9
filx-M| | 140 45 80 25 0 40 40 135

We have, . fi =50 jq iz filxs — M| = 505

5 filx. — M
~ M.D(M)= == ’E! ’ |
:i:j_f;i
505 o1
50

Q. 14. Find the mean deviation about the mean for the following data :

Mark

0-10

10-20

20-30

30-40

40-50

50-60

Number of Students

14

16

Answer : we make the following table from the given data:




Mark | Number of Students | Mid-points | fix;
f; X
0-10 |6 5 30
10-20 | 8 15 120
20-30 | 14 25 350
30-40 | 16 35 560
40-50 | 4 45 180
50-60 | 2 55 110
50 1350




Tio.fix 1350

Therefore, = . fi o =%
Mark | Number of Students | Mid-points | fix; I, — x| | |x; — x|
f; X;
0-10 |6 5 30 22 132
10-20 | 8 15 120 |12 96
20-30 | 14 25 350 |2 28
30-40 | 16 35 560 |8 128
40-50 |4 45 180 |18 72
50-60 | 2 55 110 |28 56
50 1350 512




Thus, the required mean deviation about the mean is

M.D(X) = E

512

i=1

f

50

= 10.24

Q. 15. Find the mean deviation about the mean for the following data :

Height (in cm)

95-105

105-115

115-125

125-135

135-145

145-155

Number of boys

16

23

30

12

10

Answer ;. we make the following table from the given data:




Height (in cm) | Number of boys | Mid-points | fix;
f; X
95-105 9 100 900
105-115 16 110 1760
115-125 23 120 2760
125-135 30 130 3900
135-145 12 140 1680
145-155 10 150 1500
100 12500

Tio.fix; 12500
100

X= =125

Therefore, Eiufi



Q. 16. Find the mean deviation about the mean for the following data :

class 30-40

40-50

50-60

60-70

70-80

80-90

90-100

Frequency | 3

12

15

Answer : we make the following table from the given data:




class | Frequency | Mid-points | fix;
f; X
30-40 |3 35 105
40-50 |7 45 315
50-60 |12 55 660
60-70 |15 65 975
70-80 |8 75 600
80-90 |3 85 255
90-100 | 2 95 190
50 3100




Pi_.fix 3100
¥ 50

62

X =
Therefore,

Q. 17. Find the mean deviation about the median for the following data :

class 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60

Frequency | 6 7 15 16 4 2

Answer : we make the following table from the given data:



class | Frequency | Cumulative frequency | Mid-points
f, c.f X

0-10 |6 6 5

10-20 | 7 13 15

20-30 | 15 28 25

30-40 | 16 44 35

40-50 | 4 48 45

50-60 | 2 50 55

50




Nth

The class interval containing = or 25th item is 20-30. Therefore, 20-30 is the median
class. We know that

N
Median = 1 + 2 : x h

Here, 1 =20,C=13,f=15 h=10and N =50

13
Median = 20 + = x 10 =20+ 8 = 28
Therefore, 15

Now,



class | Frequency | Cumulative frequency | Mid-points | |x;-M| | §j |x-M]|
f; c.f X
0-10 |6 6 5 23 138
10-20 | 7 13 15 13 91
20-30 | 15 28 25 3 45
30-40 | 16 44 35 7 112
40-50 |4 18 45 17 63
50-60 | 2 50 55 27 54
50 508




We have, X =50 and X, filx;— M| = 508

» M.D(M) = == -

i=1

>08 10.16
50

Q. 18. Find the mean deviation about the median for the following data :



class 0-10

10-20

20-30

30-40

40-50

50-60

Frequency | 6

11

18

Answer : we make the following table from the given data:




class | Frequency | Cumulative frequency | Mid-points
f, c.f X

0-10 |6 6 5

10-20 | 8 14 15

20-30 | 11 25 25

30-40 | 18 43 35

40-50 | 5 48 45

50-60 | 2 50 55

50




Nth

The class interval containing = or 25th item is 20-30. Therefore, 20-30 is the median
class. We know that

N
Median = 1 + 2 — X h
Here, |=20,C=14,f=11,h=10and N =50
Therefore,
2 _14
Median = 20 + -2 T 10 =20+ 10 = 30

Now,



class | Frequency | Cumulative frequency | Mid-points | [x;-M| | §; |%-M]|
f; c.f X
0-10 |6 6 5 25 150
10-20 | 8 14 15 15 120
20-30 | 11 25 25 5 55
30-40 | 18 43 35 5 90
40-50 | 5 48 45 15 75
50-60 | 2 50 55 25 50
50 540




We have, X =50 and X, filx;— M| = 540

6 flx.— M
- ep - Tt
j:j_fi
540 108
50

Exercise 30B

Q. 1. Find the mean, variance and standard deviation for the numbers 4, 6, 10, 12,
7,8,13, 12.

Answer : Given data: 4, 6, 10, 12, 7, 8, 13, 12
To find: MEAN
We know that,

Sum of observations
Total number of observations

Mean (X) =

44+6+10+12+7+8+13+12
B 8

72

8

XxX=9

To find: VARIANCE



XX —X (x,—%)*
4 |4-9=-5 |(-5)2 =25
6 6-9=-3 (3)2=9
10 110-9=1|(1)2=1
12 112-9=3|(3)2=09
7 7-9=-2 [(2)2=4
8 8-9=-1|(1)2=1
13 113-9=4 | (4)2=16
12 112-9=3|(3)2=9

Z(xi —-%)%=74




X(x;—X)°

n

Variance, ¢’ =

74
8

=9.25

To find: STANDARD DEVIATION
Standard Deviation (o) = v Variance
=v9.25

=3.04

Q. 2. Find the mean, variance and standard deviation for the first six odd natural
numbers.

Answer : Odd natural numbers =1, 3,5,7, 9, ...
First Six Odd Natural Numbers =1, 3,5, 7,9, 11
To find: MEAN

We know that,

Sum of observations

Mean (X) =
(%) Total number of observations

1+3+5+7+9+11

X=6

To find: VARIANCE



7 7-6=1 (1)2=1

9 |9-6=3 |(3)2=0

11 11-6=5 | (52 = 25

Z{xi —%)2=70

X(x—%)?

n

Variance, ¢’ =



70
6

=11.67

To find: STANDARD DEVIATION
Standard Deviation (o) = v Variance
=+ 11.67

=341

Q. 3. Using short cut method, find the mean, variation and standard deviation for
the data :

fi 3 5 9 5 4 3 1




Answer : To find: MEAN



(x) | (£) Xifj
4 3 12
8 5 40
11 9 99
17 5 85
20 4 a0
24 3 72
32 1 32
Total | Sf, = 30 | Sfix; =420

Now,




Y fix

Mean (X) = o

420
30
=14

To find: VARIANCE



(x) | (£ X; — X (x;— X)* f;(x; — X)°

4 3 4-14=-10 (-10)2 = 100 |3 x 100 = 300
8 5 8-14 =-6 (-6)2 = 36 5 % 36 = 180
11 9 11-14=-3 (-3)2=09 9x9=2381
17 |5 17 -14 =3 (3)2=9 5x9=45
20 4 20-14=6 (6)2 = 36 4 x 36 =144
24 3 24-14=10 (10)2 = 100 3 x 100 = 300
32 1 32-14=18 (18)2 = 324 1 x 324 =324

N =30

D fx -9 = 1374




Variance, ¢’ =

1374

30

=458

To find: STANDARD DEVIATION

Standard Deviation (o) = v/ Variance

=v45.8

=6.77

L5 —9°

N

Q. 4. Using short cut method, find the mean, variation and standard deviation for

the data :

Xi

10

14

18

24

28

30

fi

4

12

Answer : To find: MEAN




(%)

(f)

6 2 12
10 |4 40
14 |7 98
18 |12 216
24 |8 192
28 |4 112
30 |3 90
Total | Sf, = 40 | Sfix; =760




Y fix

Mean (X) = T

Now,

760
40

=19
To find: VARIANCE



(x;) (£) X; — X (x; — X)* f,(x; — X)°

6 2 6-19=-13 (-13)2 =169 |2 % 169 =338
10 4 10-19=-9 | (.9)2 =381 4 x 81 =324
14 7 14 -19=-5 (-5)2 = 25 7x25=175
18 12 18-19=-1 -1)2 =1 12x1=12
24 8 24-19=5 (5)2 = 25 8 x 25 = 200
28 4 28-19=9 (9)2 = 81 4 x 81 =324
30 3 30-19=11 (11)2 =121 3 x 121 = 363
Total | N =40

Z f(x; —%)2 = 1736




Variance, ¢’ =

1736
40

=43.4

L5 —9°

N

To find: STANDARD DEVIATION

Standard Deviation (o) = v Variance

=+/43.4

=6.58

Q. 5. Using short cut method, find the mean, variation and standard deviation for
the data :

Xi 10 15 18 20 25

fi 3 2 5 8 2

Answer : To find: MEAN




(x) | (f) ;i

10 3 30
15 2 30
18 5 90
20 8 160
25 2 20

Total | Sf, = 20 | Sfix; =390

Tfix

Mean (X) = —

Now, ( I
390
20

=19.5

To find: VARIANCE



() (f;) X; —X (x;— i)z fi(x; — i}z

10 3 10-19.5 (-9.5)2 3 x 90.25 = 270.75
=-9.5 =90.25

15 2 15-19.5 (-4.5)2 2 x 20.25 = 40.5
=-4.5 =20.25

18 5 18 -19.5 (-1.5)2 5x 2.25 = 11.25
=-1.5 =2.25

20 8 20 - 19.5 (0.5)2 8 x0.25=2
=05 =0.25

25 2 25-19.5 (5.5)2 2 x 30.25 = 60.5
=95.5 =30.25

Total N =20

D (5 — %) = 385




Variance, ¢’ =

385
20

=19.25

To find: STANDARD DEVIATION

Standard Deviation (o) = v/ Variance

L5 —9°

N

=19.25
=4.39
Q. 6. Using short cut method, find the mean, variation and standard deviation for
the data :
Xi 92 93 97 98 102 104 109
fi 3 2 3 2 6 3 3

Answer : To find: MEAN




(x;)

(f3)

92 |3 276
93 |2 186
97 |3 291
98 |2 196
102 | 6 612
104 |3 312
109 | 3 327
Total | Sf, = 22 | Sfix; =2200




Y fix

Mean (X) = T

Now,

2200

22
=100

To find: VARIANCE



(x;) (£) X; — X (x; — )2 f,(x;— X)*

92 3 92 - 100 =-8 (-8)% = 64 3x64=192
93 2 93-100=-7 | (-7)2 = 49 2 x 49 = 98
97 3 97 -100=-3 (-332=09 3x9=27
98 2 98-100=-2 | (2)2=4 2x4=28
102 6 102 -100 =2 (2)2 =4 6x4=24
104 3 104 -100=14 (4)2 = 16 3x16 =48
109 3 109-100=9 (9)2 = 81 3 x 81 =243
Total | 3f; = 22

Z f(x; —%)2 = 640




Variance, ¢’ =

640
22

=29.09

To find: STANDARD DEVIATION

L5 —9°

N

Standard Deviation (o) = v/ Variance

=+/29.09

=5.39

Q. 7. Using short cut method, find the mean, variation and standard deviation for

the data :

Class

0-10

10-20

20-30

30-40

40-50

Frequency

5

8

15

16

Answer : Here, we apply the step deviation method with A =25 and h = 10

To find: MEAN




Class | (f}) Class Mark (%) |dj = x-A d; | fiv;
¥i =710

0-10 |5 5 5-25=-20 |-2 -10
10-20 |8 15 15-25=-10 |-1 -8
20-30 |15 25 =A 0 0 0

30-40 |16 35 35-25=10 |1 16
40-50 |6 45 45-25=20 |2 12

Total |3f; =50 Sty =10

Now,

_ 10
=X= 25+1[}(—)

Mean (X) =a + h(

50

100

=X=2b+ —

50




To find: VARIANCE

(£) (%3) Vi Vi i fy;?

5 5 2 [(22=4 |[-10 20

8 15 -1 (-1)2 =1 -8 8

15 20 =A 0 0 0 0

16 35 1 (1)2 =1 16 16

6 45 2 (2)2 =4 12 24

N=50 3fiy; =10 Sfiyi2 = 68

2

h 2
Variance, 0? = E[NZ fiyi — (Zf"y") ]



_ (10)?
~ (50)2

T 50 x50
L 13300
—25[ ]

=132

To find: STANDARD DEVIATION

[3400 — 100]

[50 x 68 — (10)?]

Standard Deviation (o) = v Variance

=14/132
=11.49
Q. 8. Using short cut method, find the mean, variation and standard deviation for
the data :
Class 30-40 |40- |50-60 60-70 70-80 80-90 90-100
50
Frequency 3 7 12 15 8 3 2
Answer :

Here, we apply the step deviation method with A =65 and h =10

To find: MEAN




Class | (f}) Class Mark (%) |dj = x-A d; | fiv;
Yi= 10

30-401|3 35 35-65=-30 |-3 -9

40 -50 |7 45 45 - 65 =-20 | -2 -14
50 - 60|12 55 55-65=-10 | -1 -12

60 - 70| 15 65 = A 0 0 0

70-80 |8 75 75-65=10 |1 8
80-90|3 85 85-65=20 |2 6

90-100 | 2 95 95-65=30 |3 6

Total |3f; =50 Sty =-15




)

Mean(i}=a+h( T

Now,

_ —15
= X=65+10 (—)

50
:?{:65—@
50
= X= 65—3
= X= 062

To find: VARIANCE



(i) (x3) Vi |yi? fiyi fy;?

3 35 3 |(32=9 |9 27

7 45 2 |(22=4 |-14 28

12 55 -1 (-1)2 =1 -12 12

15 65 =A 0 0 0 0

8 75 1 | (1)2=1 8 8

3 85 2 (2)2 =4 6 12

2 95 3 (3)2=09 6 18

N= 50 >fiyi =-15 Sfiyi2 = 105




h? ’
Variance,¢” = Nz NZ iy — (Zfi}’i) ]

(10)?
= 50y [50 x 105 — (—15)?]
= E0%E0 [5250 — 225]
L 5025
= 25[ ]
=201

To find: STANDARD DEVIATION

Standard Deviation (o) = v/ Variance

=201

=14.17

Q. 9. Using short cut method, find the mean, variation and standard deviation for

the data :
Class 25-35 35-45 45-55 55-65 65-75
Frequency 3 7 12 15 8

Answer : Here, we apply the step deviation method with A =50 and h = 10

To find: MEAN




Class | (fj) Class Mark (%) |dj =% - A d; | fiv;

Yi =34

10
lj.l =X - 50

25-35|3 30 30-50=-20 |-2 -6
35-45 |7 40 40 -50=-10 |-1 -7
45 -55 |12 50 =A 0 0 0
55-65 |15 60 60-50=10 |1 15
65-75 |8 70 70-50=20 |2 16
Total zfl =45 Zfl i =18

Mean (X)=a+h (&)

Now, L

%=50+10 (18)
—E= 45



=X=50+

9
= X= 50+4
= X= b4

To find: VARIANCE

(fi) (i) Vi |y fiyi fiy;?

3 30 2 |(22=4 |6 12

7 40 -1 -1)2=1 -7 7

12 50=A 0 0 0 0

15 60 1 (12 =1 15 15

8 70 2 |@22=4 16 32

Sf; =45 2fy; =18 Sfyit = 66




h? ’
Variance,¢” = Nz NZ iy — (Zfi}’i) ]

_(10)?

ESE [45 x 66 — (18)7?]

10 x 10

= a5 12970 — 324]

* (2646
= g1 [2646]

=130.67

To find: STANDARD DEVIATION
Standard Deviation (o) = v/ Variance

=+ 130.67

=11.43

Exercise 30C

Q. 1. If the standard deviation of the numbers 2, 3, 2x, 11 is 3.5, calculate the
possible values of x.

Answer : Given: Standard Deviation, 0 = 3.5
and Numbers are 2, 3, 2x, 11
We know that,

Sum of observations

Mean (X) =
(%) Total number of observations

2+3+2x+11
B 4

16 + 2x
4



8+x

T =
2
Xi |X;—X (x;— %)*
2 8+X 4-8-X —4-X |,4-—x" 16+8x+x?
2 2 2 ( 2 ): 4
3 8+x 6—-8—-x -—-2-Xx —2—-x\% 4+4x+x?
2 2 2 ( 2 )= 4
2% 5 8+x 4x—8-—-xX 3x—8 | 3x—8\?% 64— 48x+ 9x2
T T 2 T2 ( 2 ): 4
11 . 8+x 22-8-x 14—-x s14—xn? 196 — 28x+ %2
2 2 2 ( 2 ): 4

1 _
Variance,o” = EZ(Xi —X)?

(3.5)° 1 16+8x+x2+4+4x+xz+64—48x+9x3+9—6x+x3
4 4 4 4 4

1
=>12.25=E[16+8x+xz+4—+4—x+xz+64—4-8)(+9x2+196—28)§

+ x?]



= 12.25 x 16 = 280 — 64x + 12x2

= 196 = 280 — 64x + 12x?

= 12x%> - 64x +280-196 =0

= 12x> - 64x+84 =0

= 3x2-16x+21=0
=3x?—9x—-7x+21=0

= 3XxX-3)-7x-3)=0

= Bx-7)(x-3)=0

Putting both the factors equal to 0, we get
3x—-7=0andx-3=0

=>3x=7and x=3

7
Hence, the possible values of x are 3 &3

Q. 2. The variance of 15 observations is 6. If each observation is increased by 8,
find the variance of the resulting observations.

Answer : Let the observations are X1, X2, X3, X4, ..., X15
_X
and Let mean =

Given: Variance =6 and n = 15

We know that,

1
Variance,o” = —Z(xi —X)?
n

Putting the given values, we get



It is given that each observation is increased by 8, we get new observations
Let the new observation be y1, y2, y3, ..., Y15
where yi = xi + 8 ...(ii) or xi = yi — 8 ...(iii)

Now, we find the variance of new observations
| | 1 .
i.e.New Variance = HZ(}?]- -V

Now, we calculate the value of y
We know that,

Sum of observations

Mean = .
Total number of observations
n
_ i=1 y:i
=V=—"
n
15
- ? _ Ej:ixj-l'g

15 [from eq. (ii)]




Putting the value of eq. (iii) and (iv) in eq. (i), we get

Z(Xj—i)2=9ﬂ
> wi—8—(7-8)7=90
:Z(y].—a—;wa)? =90
= ) i-9P=90_

1
New Variance = HZ (y; — ¥)?

Q. 3. The variance of 20 observations is 5. If each observation is multiplied by 2.
Find the variance of the resulting observations

Answer : Let the observations are X1, X2, X3, X4, ..., X20
_X
and Let mean =

Given: Variance=5and n =20

We know that,



1 _
Variance,o® = —Z(xi —X)°
n

Putting the given values, we get

5= %Z(xj —3x)?

- 5><2[]=Z(xj—:?:)2

= 100 = Z(xi —X)?

or (X —X)? =100
It is given that each observation is multiplied by 2, we get new observations

Let the new observation be y1, y2, ys, ..., Y20

where yi = 2(xi) ...(ii)

X_l
or 1_2y1

...(iii)

Now, we find the variance of new observations
. . 1 5
i.e.New Variance = HZ(}?]- -¥)

Now, we calculate the value of y
We know that,

Sum of observations

Mean = Total number of observations
I/

y n
SF= %(2x)

20 [from eq. (ii)]



...(iv)

Putting the value of eq. (iii) and (iv) in eq. (i), we get

S (-7 = 100
3 (b -Ls) - o

-3 o
- ' S o

= ) (5 —7)> =100 x 4

= ) (5 —7)* =400

So,

1
New Variance = HZ(}H —¥)?
! » 400
~ 20
=20

Q. 4. The mean and variance of five observations are 6 and 4 respectively. If three
of these are 5, 7 and 9, find the other two observations.

Answer : Given: Mean of 5 observations = 6



and Variance of 5 observations = 4

Let the other two observations be x and y
=, our observations are 5, 7, 9, x and y
Now, we know that,

Sum of observations

Mean (X) =
(%) Total number of observations

5+7+9+x+y
a 5

=>6x5=21+x+y
=30-21=x+y
=>9=x+y
orx+y=9..()
Also,

Variance = 4

X(x— )7

n

Variance, ¢® =



X X —X=%-6 (x;,—%)?

5 5-6=-1 (-1)2 =1
717-6=1 (12 =1
9 9-6=3 (3)2=9
X X-6 (x - 6)2
y |y-6 (y - 6)?

Z{xi— 2)2 =11+ (x—6)2 + (y — 6)2

w2
X —X
Variance, o° =E(l—)
So, n
11+ (x—6)*+(y—6)*
4 = z
=20=11+(X>+36—12x) + (y>+ 36 —12y)= 20— 11 =x?>+36 —12x + y*> + 36 — 12y

59=x2+y2+72-12(x +Y)



= x2 +y2 + 72— 12(9) — 9 = 0 [from (j)]
=>Xx>+Yy?+63-108=0
=>X2+y2—45=0

= X% +y? =45 .. (i)

From eq. (i)

X+y=9

Squaring both the sides, we get

(X +y)?=(9)?

= x> +y2+2xy =81

= 45 + 2xy = 81 [from (ii)]

= 2xy = 81 - 45

= 2xy = 36

=Xy =18
19

= X=—

v . (iii)

Putting the value of x in eq. (i), we get

X+y=9
#E—I—y=9
y
:18+y2:9
y
=>y?+18 =9y

= y2—9y +18 =0

=>y2—-6y—-3y+18=0



=y(y-6)-3(y-6)=0
=(y-3)(y-6)=0
>y-3=0andy-6=0
=>y=3andy=6
Fory=3

18 18 6
X_y_S_

Hence, x = 6, y = 3 are the remaining two observations
Fory==6

18 18 3
X_y_é_

Hence, x = 3, y = 6 are the remaining two observations
Thus, remaining two observations are 3 and 6.

Q. 5. The mean and variance of five observations are 4.4 and 8.24 respectively. If
three of these are 1, 2 and 6, find the other two observations.

Answer : Given: Mean of 5 observations = 4.4
and Variance of 5 observations = 8.24

Let the other two observations be x and y

=, our observations are 1, 2, 6, x and y

Now, we know that,

Sum of observations

Mean (X) =
(%) Total number of observations

1+2+6+x+y
a 5

>5x44=9+x+y



=22-9=x+y
= 13=x+y
orx+y=13...(i)
Also,

Variance = 8.24

X(x—X)*

n

Variance, g =



X | X —X (x; — %)

1/1-44=-34(34)?=1156

2(2-44=-24|(24)2=5.76

6 6-44=1.6 |(1.6)2 =256

X [x-4.4 (x - 4.4)2

v |y-4.4 (v - 4.4)2

Z{Xi —X)2=1988+(x—44)?+ (y— 4.4)*

So,
2
X —X
Variance, ¢* = 204 %)
n
19.88 + (x — 4.4)% + (y —4.4)°
894 — ( ) +(y )

5

= 41.2 = 19.88 + (x2 + 19.36 — 8.8x) + (y2 + 19.36 — 8.8y)



= 41.2 -19.88 = x*> + 19.36 — 8.8x + y? + 19.36 — 8.8y
= 21.32=x>+y?+38.72-8.8(x+Y)

= x2 +y2 + 38.72 — 8.8(13) — 21.32 = 0 [from (i)]
> X +y2+17.4-1144=0

=>x2+y2-97=0

= X% +y? =97 ...(ii)

From eq. (i)

X+y=17.4

Squaring both the sides, we get

(X +y)? = (13)?

= X2 +y2 + 2xy = 169

= 97 + 2xy = 169 [from (ii)]

= 2xy = 169 — 97

= 2xy =72

= Xy =36
36

= X=—

v (i)

Putting the value of x in eq. (i), we get

X+y=13
36+ 13
= —+y=
¥
36 + y*?
= y =13
y

= y2 + 36 = 13y



=y?-13y+36=0
=>y?—-4y—-9y+36=0
=y(y-4)-9(y-4)=0
=y-4Hy-9=0
>y—-4=0andy—-9=0

=>y=4andy=9

Fory=4
36 36
== —=
y 4
Hence, x = 9, y = 4 are the remaining two observations
Fory=9
36 36 4
== —=
y 9

Hence, x = 4, y = 9 are the remaining two observations

Thus, remaining two observations are 4 and 9.

Q. 6. The mean and standard deviation of 18 observations are found to be 7 and 4
respectively. On rechecking it was found that an observation 12 was misread as
21. Calculate the correct mean and standard deviation.

Answer : Given that number of observations (n) = 18

Incorrect Mean (x) =7

and Incorrect Standard deviation, (o) = 4

We know that,



18

;"?XIBZZX]

i=1

18
i=1

= Zilzglxi =126 0

=~ Incorrect sum of observations = 126

Finding correct sum of observations, 12 was misread as 21
So, Correct sum of observations = Incorrect Sum — 21 + 12
=126-21+12

=117

Hence,

Correct Sum of Observations

Correct Mean = .
Total number of observations

117
- 18

=6.5

Now, Incorrect Standard Deviation (o)

1 2
=N N x (Im:nrrectz X; )— (Incm‘rectz X;)?




1 2
4 = E\llﬂ X (Incnrrectz X; ) —(126)2
2
4%x18= |18 x (Incm‘rectz X; )— (126)2
2
72 = |18 x (Incﬁrrectz X; )— (126)2

Squaring both the sides, we get

2
(72)? = 18 x (Incm‘rectz X; )— (126)2

2
= 5184 =18 x (Incorrectz X; )— 15876

2
= 5184+ 15876 = 18 X Incorrectz X;

2
= 21060 = 18 x Incm‘rectz X;

21060 tz 2
= 18 = Incorrec X

2
= 1170 = Inn:orrectz X;

Since, 12 was misread as 21

So,

18
Correct Z x7 =1170 — (21)* + (12)°

i=1

=1170-441 + 144



=873
Now,

Correct Standard Deviation

2
_ (Correct} x7) B (Cm‘rect in)

N N
— fﬁ _ 2 — Correct ¥ x;
- 18 (65) [.-. X = N L == 6.5]
=485 —42.25
=v6.25
=25

Hence, Correct Mean = 6.5
and Correct Standard Deviation = 2.5

Q. 7. For a group of 200 candidates, the mean and standard deviations of scores were
found to be 40 and 15 respectively. Later on it was discovered that the score of 43 was
misread as 34. Find the correct mean and standard deviation.

Answer : Given that number of observations (n) = 200
Incorrect Mean (x) = 40
and Incorrect Standard deviation, (o) = 15

We know that,



=>4D><2[}D=Zx]-

= 8000 = ij

=~ Incorrect sum of observations = 8000

Finding correct sum of observations, 43 was misread as 34
So, Correct sum of observations = Incorrect Sum — 34 + 43
= 8000 —34 + 43

= 8009

Hence,

Correct Sum of Observations

Correct Mean = ,
Total number of observations

8009
~ 200

=40.045

Now, Incorrect Standard Deviation (0)

1 2
= ﬁJN X (Incm‘rectz X5 )— (Incﬁrrectz ¥)?

1 2
15 = mJEDD X (Incorrectz X; ) —(8000)2

2
15 x 200 = JEUU X (Incnrrectz X; ) — 64000000



2
3000 = JEDD X (Incm‘rectz X; ) — 64000000

Squaring both the sides, we get

2
(3000)% = 200 x (Incm‘rectz X; )— 64000000
2
= 9000000 = 200 x (Incmlectz ) 64000000
2
= 9000000 + 64000000 = 200 x (Incm‘rectz X; )

2
= 73000000 = 200 x (Inccrrrectz X; )

73000000 (I tZ )
N —
200 ncorrec

2
= 365000 = (Incm‘rectz X; )

Since, 43 was misread as 34

So,
Correct Z x7 = 365000 — (34)% + (43)?

= 365000 — 1156 + 1849
=125000 + 693

= 365693

Now,

Correct Standard Deviation



365693
— (40.045)2

J[leeth x7) (Cm‘rect ¥ xj)z
N

bt

[__ _ Correct Yx;

= 40.045
N ]

=1/1828.465 — 1603.602025

= V224.862975

=14.995

Hence, Correct Mean = 40.045

and Correct Standard Deviation = 14.995

Q. 8. The mean and standard deviations of a group of 100 observations were
found to be 20 and 3 respectively. Later on it was found that three observations
21, 12 and 18 were incorrect. Find the mean and standard deviation if the
incorrect observations were omitted.

Answer : Given that number of observations (n) = 100

Incorrect Mean (x ) = 20

and Incorrect Standard deviation, (o) = 3

We know that,

n

1
DY
nn

i=1

1
-,
= 1004~

il



=>2D><lﬂD=Zx]-

= 2000 = ij

=~ Incorrect sum of observations = 2000

Finding correct sum of observations, incorrect observations 21, 12 and 18 are removed
So, Correct sum of observations = Incorrect Sum — 21 — 12 — 18

=2000-51

=1949

Hence,

Correct Sum of Observations
Total number of observations

Correct Mean =
1949
©100-3

1949

97
=20.09

Now, Incorrect Standard Deviation (0)

1 2
= EJN X (Incm‘rectz X )— (Incﬁrrectz %;)?

1 2
= — T . —_ 2
3 1(}DJ1HDX (Incmlect E X; ) (2000)



2
3 X100 = Jlﬂ[} X (Incorrectz X; )— 4000000

2
300 = JIUD X (Incnrrectz X; ) — 4000000

Squaring both the sides, we get

2
(300)? = 100 x (Incnrrectz X; )— 4000000
2
= 90000 = 100 x (Incm‘rectz % )— 4000000
2
= 90000 + 4000000 = 100 x (Incm‘rectz X; )

2
= 4090000 = 100 x (Incm‘rectz X; )

4090000 (1 ~ tZ 2)
=g — \lncorrec X;

2
= 40900 = (Incm‘rectz X; )
Since, 21, 12 and 18 are removed
So,
Correct Z x{ = 40900 — (21)* — (12)* - (18)7

=40900 — 441 — 144 - 324
= 40900 - 909
=39991

Now,



Correct Standard Deviation

_J(leethxz) (Cm‘rect ij)z
B N

Correct » x.
X = TE] = zn.nal

=+/412.27 — 403.60

/8.67

=294
Hence, Correct Mean = 20.09
and Correct Standard Deviation = 2.94
Exercise 30D

Q. 1. The following results show the number of workers and the wages paid to
them in two factories F1 and Fo.

Factory A B
Number of workers 3600 3200
Mean wages Rs. 5300 Rs. 5300
Variance of distribution of 100 81
wages

Which factory has more variation in wages?
Answer : Mean wages of both the factories are the same, i.e., Rs. 5300.

To compare variation, we need to find out the coefficient of variation (CV).



SD
x 100
We know, CV = Mean . where SD is the standard deviation.

The variance of factory A is 100 and the variance of factory B is 81.

Now, SD of factory A ="V 100 =10

And, SD of factory B _~81=9
Therefore,

10
The CV of factory A = 5300

x100=0.189

9
The CV of factory B = 5300

x100=0.169

Here, the CV of factory A is greater than the CV of factory B.

Hence, factory A has more variation.

Q. 2. Coefficient of variation of the two distributions are 60% and 80%
respectively, and their standard deviations are 21 and 16 respectively. Find their

arithmetic means.

Answer : Given: Coefficient of variation of two distributions are 60% and 80%
respectively, and their standard deviations are 21 and 16 respectively.

Need to find: Arithmetic means of the distributions.
For the first distribution,
Coefficient of variation (CV) is 60%, and the standard deviation (SD) is 21.

We know that,

CV = 5D x100

= Mean




Mean = E x 100
CV

=
21

Mean = — =100
N 60

-, Mean =335

For the first distribution,
Coefficient of variation (CV) is 80%, and the standard deviation (SD) is 16.

We know that,

cv=—2 100

N Mean

Mean = E x100
CV

=

Mean = E x100
80

=
—, Mean =20

Therefore, the arithmetic mean of 1t distribution is 35 and the arithmetic mean of
2nd distribution is 20.

Q. 3. The mean and variance of the heights and weights of the students of a class
are given below:

Heights Weights
Mean 63.2 inches 63.2 kg
SD 11.5inches 5.6 kg

Which shows more variability, heights or weights?



Answer : In case of heights,
Mean = 63.2 inches and SD = 11.5 inches.

So, the coefficient of variation,

CV = SD x100
Mean
o 11.5
N 63.2

In case of weights,
Mean = 63.2 inches and SD = 5.6 inches.

So, the coefficient of variation,

CV = SD x100
Mean
5.6
CV = % 100=8.86
N 63.2

CV of heights > CV of weights

So, heights show more variability.

Q. 4. The following results show the number of workers and the wages paid to

them in two factories A and B of the same industry.

of wages

Firms A B
Number of workers 560 650
Mean monthly wages Rs. 5460 Rs. 5460
The variance of distribution | 100 121




(i) Which firm pays a larger amount as monthly wages?
(i) Which firm shows greater variability in individual wages?

Answer : (i) Both the factories pay the same mean monthly wages.

For factory A there are 560 workers. And for factory B there are 650 workers.
So, factory A totally pays as monthly wage = (5460 x 560) Rs.

= 3057600 Rs.

Factory B totally pays as monthly wage = (5460 x 650) Rs.

= 3549000 Rs.

That means, factory B pays a larger amount as monthly wages.

(i) Mean wages of both the factories are the same, i.e., Rs. 5460.

To compare variation, we need to find out the coefficient of variation (CV).

SD
x 100
We know, CV = Mean . where SD is the standard deviation.

The variance of factory A is 100 and the variance of factory B is 121.

Now, SD of factory A =

4100 =10

And, SD of factory B =

121 =11

Therefore,

The CV of factory A =

10
5460

x100=.183

The CV of factory B =



11
5460

x100=.201

Here,the CV of factory B is greater than the CV of factory A.
Hence, factory B shows greater variability.

Q. 5. The sum and the sum of squares of length x (in cm) and weight y (in g) of 50
plant products are given below:

50

ZX =212, ZX —90"821 —"61'111d21. =1457.6

i=1

Which is more variable, the length or weight?

Answer : To find the more variable, we again need to compare the coefficients of
variation (CV).

Here the number of products are n = 50 for length and weight both.

For length,

L:[nz 57— %)

Variance =11

L [(50x902.8) - (212)%]
_50°

_2500 Y

196
=2500

=0.0784




So, standard deviation, SD _+/Variance =+/0.0784 =0.28
Therefore, the coefficient of variation of length,

0.28

cv.=4.24

%100 =6.603

For weight,

2Vi 261

e

Mean = 11 50

LYy -’

Variance =11~

L [(50x1457.6)- (261*]

_50
l j—
[72880—68121]
_ 2500
175
759 19036
_ 2500

So, standard deviation, SD _+/Variance =~/1.9036 =1.37
Therefore, the coefficient of variation of length,

1.37

Cv =322

x100=26.245

Now, CVw > CVL

Therefore, the weight is more variable than height.



