Chapter 15™

Statistics

Exercise 15.1

Q. 1 Find the mean deviation about the mean for the data in Exercises.
4,7,8,9,10,12,13,17

Answer:

The given data is

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

— _ 4+7+8+9+10+12+13+17 80

Mean of the data, x = . =5~ 10

The respective absolute values of
The deviations from mean x, i.e., Xij — X are
6,3,2,1,0,2,3,7

The required mean derivation about the mean is

— Y8 . |xj—x| 643+2+1+0+2+3+7 24
M.D. (x) = llsl = - =?_3

Hence, the mean deviation about the mean for the given data is 3.

Q. 2 Find the mean deviation about the mean for the data in Exercises.
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

We first find the mean (X) of the data

= 38+70+48+40+42+55+63+46+54+44 _ 500 50
10 10




The respective absolute values of the deviations from meanx, i.e., x; — X
are

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

The absolute values of derivation, i.e. [xi - x|
12,20,2,10,8,5,13,4,4,6

The required mean derivation about the mean is

T Ixi—x]
10

_ 124+20+10+2+8+5+13+4+4+6 _ 84 3.4
10 T 10

M.D. (¥)=

Hence, the mean deviation about the mean for the given data is 8.4.

Q. 3 Find the mean deviation about the median for the data in Exercises.
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 number of observations is 12 which is even. Arranging the data
into ascending order, we have 10, 11,11,12,13,13,14,16,16,17, 17,
18.

12 th

LG

)thobservati on+ (%+1)
2

_ 6t observation+ 7" observation _13+14 27

= — =135
2 2 2

The derivation of respective observation from the median, i.e. xi— M

-3.5,-2.5,-2.5,1.5,-05,-0.5,0.5,2.5,2.5,3.5,3.5,4.5




The absolute values of the respective deviations from the median, i.e., [xi
— M] are

3.5,2.5,25,1.5,05,05,05,2.5,2.5,3.5,3.5,45

The required mean derivation about the median is
2iZi1xy—M|
12

_ 3.542.5+2.5+1.5+0.5+0.5+0.5+2.5+2.5+3.5+3.5+4.5
12

M.D.(M) =

=2 _ 233
12

Hence, the mean deviation about the median for the given data is 2.33.
Q. 4 Find the mean deviation about the median for the data in Exercises.
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 1s 10 which is even. Arranging the data
into ascending order, we have 36, 42,45, 46,46,49,51, 53, 60, 72.

Now, Median

10\th . 10
—) observation+ (7

Median M = (2

th ,
+1) observation

2

B Sth 6th

observation + observation

2

46+49 95
= =2=475
2 2

The derivation of the respective observations from the median, i.e. Xx; -
M




-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 respective deviations from the median, i.e., [xi
— M| are

11.5,55,2.5,1.5,1.5,1.5,3.5,5.5,125,24.5

Y10, |x;j-M| _ 11.545.5+2.5+1.5+1.5+1.5+3.5+5.5+12.5+24.5
10 10

70
= —_— = 7
10

MD .(M) =

Hence, the mean deviation about the median for the given data is 7.
Q. 5 Find the mean deviation about the mean for the data.
Answer:

We make the following table and add other columns after calculations

Xi

fi Xi

Xi - x|

fi [xi - x|

5

35

9

63

10

40

4

16

15

90

1

6

20

60

6

18

25

125

11

55

2 fixi=350

Zfilxi -
x|=158

So, we can calculate the absolute values of the deviations from the

mean, i.e., [xi — X|, as shown in the table.
N= Zir’=1 fi =25
i1 fixi= 350

— 1 1
SX = Ezi5=1 fixl- = EX 350 =14

— 1 — 1
sMD(xX) = ~ X7, fi|x — x|= - X 158 = 6.32




Hence, the mean deviation about the mean for the given data is 6.32.
Q. 6 Find the mean deviation about the mean for the data.
Answer:

We make the following table and add other columns after calculations.

Xi fi fi x; 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

2 fi=80 2. fix=4000 2 filxi —
%= 1280

So, we can calculate the absolute values of the deviations from the
mean, 1.€., [xi — X|, as shown in the table.

N=Y7,f; =80,3, fix; = 4000

— 1 1
2 X = - Xio fixi = - % 4000 = 50

- 1 — 1
MD(X) = ;z;f‘:lmxi —X| = %1280 =16

Hence, the mean deviation about the mean for the given data is 16.
Q. 7 Find the mean deviation about the median for the data.
Answer:

The given observations are already in ascending order. We make a table
for the given data, as shown below, adding other columns after
calculations.

Xi i c.f. Xi — M| fi [xi — M|
5 8 2 16




7 14

9 16

10 18

12 20

15 6 26

Now, N = 26 which is even.

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

the absolute values of the deviations from the median, i.e., [xi — M|, as
shown i1n the table.

i — |2 0

8 6
16 |0

¢ fi =26Y and ¥5_, fi|lx; — M| = 84

1 1
MD.(M) = = Yo filx; —M| = - X84=323

Hence, the mean deviation about the median for the given data is
3.23.

Q. 8 Find the mean deviation about the median for the data.
Answer:

The given observations are already in ascending order. We make a table
for the given data, as shown below, adding other columns after
calculations.

X; ~ cf. xi — M| i [x; — M|




40.5

37.5

9

10.5

fi=29

52
Zfi |xi - M|
= 149.5

Now, N =29 which is odd.

Median is the mean of 15% and 16™ observations. We see that both the
15t as well as the 16™ observations lie in the cumulative frequency 21,
whose corresponding observation is 30.

the absolute values of the deviations from the median, i.e., [xi — M|, as
shown 1n the table.

xi — M|

15

9

3

fi

3

5

6

fifxi — M

45

45

18

S fi=29,Y%, filx; — M| = 148

1 1
M.D.(M) =;2,5=1fi lx; —M|= %148 =51

Hence, the mean deviation about the median for the given data is 5.1.

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

Income
per day

0—
100

100 -
200

200 -
300

300 —
400

400 -
500

500 —
600

600 —
700

700 —
300

Number
of
persons

4

8

9

10

7

5

4

3

Answer:




We make the following table and add other columns after calculations.

Income Number | Mid-point | fi x; Xi - x| fi [xi - x|
per day of persons | x;

0-100 |4 50 200 308 1232

100—-200 | 8 150 1200 208 1664

200-300 250 2250 108 972

300 —-400 350 3500 8 80

400 - 500 450 3150 92 644

500-600 550 2750 960

600 —700 650 2600 1168

700 — 800 750 2250

fi=50 2 fixi=
17900

the absolute values of the deviations from the mean, 1.e., [xi —X|, as
shown 1n the table.

N=3%%,fi=50,2%, fix; = 17900

— 1 1
2 X =Ny fixg = - % 17900 = 358

M.D.x) = ~%P, filx; —X| = - X 7896 = 157.92

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

Q. 10 Find the mean deviation about the mean for the data.

Height |95 - 105 — 115- 125- | 135- 145 —
in cms 105 115 125 125 145 155

Numbers | 9 13 26 30 12 10
of boys

Answer:

We make the following table and add other columns after calculations.




Height of | Numbers 1 fi xi
cms of boys f; '
95-105 |9 900

105 — 13 1430
115
115- 26 3120
125
125 - 30 3900
135
135- 12 1680
145
145-155|10 1500

Xfi= 2. fixi=12530
100

the absolute values of the deviations from the mean, i.e., [xi — X

N=Y6_,f =100,%5_, fix;= 12530

NX = —z flxl X — X 12530 = 125.3
100

MD(x)——z il — Y|=Ex1128.8=11.28

Hence, the mean deviation about the mean for the given data is 11.28.
Q. 11 Find the mean deviation about median for the following data:

Marks 0-10 10-20 [{20-30 [30—-40 |[40-50 |50-60
Numbers | 6 8 14 16 4 2
of girls
Answer:

We make the following table and add other columns after calculations.

Marks Number | Mid — fi xi Xi - X| fi [xi - x|
of girls f; | point x;




0-10 6 5 22.85 137.1

10 -20 14 15 12.85. 102.8

20-30 4 28 25 2.85 39.9

30-40 6 44 35 7.15 114.4

40-50 |4 48 45 17.15 68.6

50 - 60 50 55 27.15 54.3

The class interval containing or 25th item 1s 20-30. Therefore, 20-30 is
the median class.

Now, we know that

| I
Median =l+27><h

Here, 1=20,C=14,f=14,h=10and N =50
25—-14 110
Median =20+ —2—x 10 =20+ —=27.85
14 14

So, we can calculate the absolute values of the deviations from the
median, i.e., [xi — Med.|,

M.D.(M) =% 6 filx;— M| = 51—0 x 517.1 = 10.34
Hence, the mean deviation about the median for the given data is 10.34.

Q. 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-
20 25 30 35 40 45 50

number | 5 6 12 14 26 12 16

[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]




Answer:

We first 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 and then form the following table adding the other
columns after calculations.

Age Number | Cumulative | Mid — | [xi — fi [xi — med.|
fi frequency | point |med.|
(C.f.) Xi
5 5 18 20 100

6 11 23 15 90

12 23 28

14 37 33 70

36 63 38 0

12 75 43 60

16 91 48 160

9 53 135

Y. fi= YFil|xi-ned.|=
100 735

The class interval containing theory 50™ item is 35.5 — 40.5
Therefor, 35.5 - 40.5 is the median class

It 1s known that




N
Median=1+276><h

Here 1=355,C=37,f=26,h=5and N =100

50—-37
13%x5

Median =35.5 + 226 X5 =355+ e = 35,5+ 25 =238




Exercise 15.2

Q. 1 Find the mean and variance for each of the data.
6,7,10,12,13,4,8,12

Answer:

We know that Mean,

— Y8 x:  6+7+10+12+13+4+8+12 72
Mean, x ===~ = - =?=9
n

From the given data, we can form the table:

Deviation forms mean
[Xi - X|

6-9=-3

7T-9=-2

10-9=1

12-9=3

13-9=4

4-9=-5

8—-9=-1

12-9=3 9

Ylx; —x|*=74

We know that Variance, o2 =% 2 (i —x)? = % X 74 =9.25

Mean = 9 and Variance = 9.25

Q. 2 Find the mean and variance for each of the data.
First 10 multiples of 3

Answer:

The 10 multiples of 3 are:
3,6,9,12,15,18,21,24,27,30




Here the number of observation, n =10

We know that Mean,

Mean x =

10
Yi=1%Xi

10

=% _165

From the given data, we can form the table:

Deviations from mean

(X —x)

(X; —x%)*

3-16.5=-13.5

182.25

6-16.5=-10.5

110.25

9-16.5=-7.5

56.25

12-16.5=-4.5

20. 25

15-16.5=-1.5

2.25

18-16.5=1.5

2.25

21-16.5=4.5

20.25

24 -16.5=1.5

56.25

27-16.5=10.5

110.25

30-16.5=13.5

182.25

10
Z(xi —X)?
=1

= 742.5

. 1
We know that Variance, o2 =1 -

—2
0 (e —x) = 11—0 X 7425 = 74.25

Ans. Mean = 16.5 and Variance = 74.25

Q. 3 Find the mean and variance for each of the data.

Xi

6 10

14

18 24

Yi

2

12 8




Answer:

Presenting the data in the tabular form, we get
Xi fi fixi (x; - X)

12 6-19=-13
40 10-19=-9
98 14-19 =-5
2136 18 - 19=-
1

8 192 24-19 =5
4 112 28-19=9

3 90 30-19=11
Zfi = Zfl-xl-=760
=40

We know that Mean,
Where N =40

— Y7__fix; 760
X = 1=1J171 _ — 19
N 40

We know that Variance, 62:% T —x)? = 41—0 X 1736 = 43.4

Mean = 19 and Variance = 43 .4
Q. 4 Find the mean and variance for each of the data.

x; |92 |93 [97 [102 [104 [109
fi |3 2 3 6 3 3

Answer:

Presenting the data in the tabular form, we get

Xi fi fix; Xi - x| | [xi - x]




102 -100
=2

104-100
=4

109 -100
=9

We know that Mean,

Where N =22

1

(X =1y

N

I_ fxi==x 2200 = 100

We know that Variance, 62 =% T (i —x)?% = 21—2 X 640 = 29.09
Mean = 100 and Variance = 29.09

Q. 5 Find the mean and standard deviation using short-cut method.

60

61

62

63

64

65

66

67

68

2

1

12

29

25

12

10

4

5

Answer:

Let the assumed mean, A =64 and h=1

We obtain the following table from the given data:

Xj

fi

yi

_Xi~
h

A 2
V1

fiyi

60

2

16

61

1




62 12
63 29
64 25
65 12
66 10
67 4

68 5

We know that Mean,

9 v
.-.Mean,E:A%xh=64+%x1=64+0=64

We know that Variance o2 =

no= ]’\l]—z [N Ve fixi: — (Z?=1fixi)2]

=100 x 286 — 0]

1002
=2.86

We know that Standard Deviation = ¢
L~ 0=v2.86=1.691
Ans. Mean = 64 and Standard Deviation = 1.691

Q. 6 Find the mean and variance for the following frequency
distributions.

Classes 0-30 [ 30-60 | 60-90 [ 90-120 | 120-150| 150-
180

Frequencies | 2 3 5 10 3

Answer:

classes | frequency | Midpoint
fi Xi




Presenting the data in the tabular form, we get
We know that Mean,
Where N =30

7 .
.-.E=A+%xh=105+gx30=105+2=107

We know that Variance, 62 =

:1};_2 [N Y7er fixi2 — (X fixi)z]

_ (30)?
(30)2

=2280-4
=2276
Ans. Mean = 107 and Variance = 2276

[30 x 76 - (2)?]

Q. 7 Find the mean and variance for the following frequency
distributions.




Class
Frequencies

Answer:

Presenting the data in the tabular form, we get

frequency | Midpoint | f;x; (X;-
classes fi X; X)

0-10 5 5 25 -22
10-20 |8 15 120 -12
20-30 |15 25 375 -2
30-40 |16 35 560 8
40-50 |6 45 270 18 1944
Xfi=N= XfiXi Ifi(X; —
50 = 1350 X)?=6600

We know that Mean,

.-.E=A+%xh=25+£x10=25+2=27

We know that Variance

e 1’;_2 [N Y fivit— (T, fiYi)z]

_ (10)?

(50,2 150 X 68 — (10)?]

3300

=1 [3400 — 100] =
25 25

=132
Ans. Mean = 27 and Variance = 132




Q. 8 Find the mean, variance and standard deviation using short-cut
method

Height | 70-75 | 75-80 | 80-85 | 85-90 | 90-95 | 95- 105- |[105-
1n cms 110 110 115

No.of |3 4 7 15 9 6 6 3
children

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

We obtain the following table from the given data:

Height | Number of | Midpoint
(class) |children ( X;
frequency) f;
70-75 72.5
75-80 72.5
80-85 38.5
85-90 42.5
90-95 46.5
95-100 50.5
100- 102.5
105
105- 107.5
110
110- 112.5
115

Xfi =
= 60

We know that Mean,

9 .
.-.Y=A+%xh=92.5+66—0><5=92.5+0.5=93




We know that Variance

. z—z [N Yo fivit — (Zio, fi}’i)z]

_ (5)?
(60)2

[60 x 254 — (6)?]

=22 (15204)= 105.58
3600

We know that Standard Deviation = ¢

. 0=+105.58=10.275
Ans. Mean = 93, Variance = 105.583 and Standard Deviation = 10.275

Q. 9 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

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.]

Answer:

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

We obtain the following table from the given data:

Height
(class)

Number
of
children (

frequency)

Midpoint
Xi

Vi=

X1-A
h

fiyi

32.5-
36.5

15

-2




17

21

22

25

Xfi=N
= 100

We know that Mean,

5
X A+ZEUYi 4954 B 4 =435
N 100

We know that Variance 62 =

[Nzl L fivi® = 2= 1f1y1) ]

10000[100><199-—(25)]

[19900 625]
" 1000

(19275)

10000

=30.84
We know that Standard Deviation = o

. 0=1+30.84=5.553
Ans. Mean =43.5, Variance = 30.84 and Standard Deviation = 5.553




Exercise 15.3

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

Marks 10- [20-30 |30-40 [40-50 |50-60 |[60-70 |70-80
20
Group A |9 17 32 33 40 10 9
Group B | 10 20 30 25 43 15 7
Answer:

The group having higher coefficient of variation will be more variable

So, we will calculate
Where o is standard deviation is mean
For group A

Marks | Group |Mid- =X fi(v)?
A f; point
Xi

9 15 81




Where A is assumed mean = 45
h = class size= 20- 10=10

6)x10

Mean = A+le X h = 45 + — 45— 04 = 446

Variance 61> = — (NZ _1 fixi® (Z 1f1x1))

— 2% 1150 x 342 — (—6)?]

22500

=1 % 51264
225

=227.84
Standard deviation o1=v227.84 = 15.09

The standard deviation of group B is calculated as follows.

Marks | Group | Mid- i fivi | fily)?
B fi point X; " )?
10-20 |10 15 15—-45 |9 30 |90
10

=3

10




_ 2 2
Variance 6,2 = %[N Yieq fixi® — (217:1 fixi) ]

100 L \2
= 2150 x 366 — (—6)?]

= [54864] = 243.84
225

Standard deviation =v243.84=15.61

Since the mean of both the group is same, the group with greater
standard deviation will be more variable.

Thus, group B has more variability in the marks.

Q. 2 From the prices of shares x and y below, find out which is more
stable in value:

X 35 54 53 56 58 52 50 51 49

Y 108 | 107 |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 observation, N =10

— 1 1
Mean x = %2 x; = -~ x 510 = 51

X (xi) Y(i) X

35 108 1225
54 107 2916
52 105 2704
53 105 2809
56 106 8136
58 107 3364
52 104 2704
50 103 2500
51 104 2601




49 101 2401 10201
Total =510 1050 26360 110290

Variance (012) = % }Sl(xi —%x)? = f—ox 350 = 35

Standard deviation (c1) =35 = 5.91

C.V. (sharesx)——xmo—sﬂ 100 = 11.58

The prices of shares Y are

108,107,105, 105, 106, 107, 104, 103, 104,101

Mean ¥ = ~%1%, y; = == x 1050 = 105

The following table is obtained corresponding to shares y.

yi (yi-y) (yi - ¥)?
108 9

107
105
105
106
107
104
103
104
101

el B S il I S el e ) Kam R I S

—_—
(@)

N
o

Variance (0,2) = Z Oy —=y)?2 = 11—0 X 40 = 4

Standard deviation (o) = V4 = 2

2
C.V. (shares Y) = "7 X 100 = 1% x 100 = 1.9

C.V. of prices of shares X is greater than the C.V. of prices of shares vy.
Thus, the prices of shares Y are more stable than the prices of shares X.

26




Q. 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 wage earners 586 648
Mean of monthly $5253 $5253
wages
Variance of the 100 121
distribution of wages

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

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

Here

(1) monthly wages of firm A = 5253

No. of wage earners = 586

Total amount paid = 586 x 5253 =3078258

Mean monthly wages of firm B = 5253

No. of wage earners = 648

Total amount paid = 648 x 5253 =340 3944

Thus, firm B pays the larger amount as monthly wages as the number 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 (g;%) = 100

Standard deviation of the distribution of wages in firm

A (g1) = /100 =10

Variance of the distribution of wages in firm B (,2) = 121




Standard deviation of the distribution of wages in firm B (0,2) =

Vi2i =11

The mean of monthly wages of both the firms is same i.e., 5253.
Therefore, the firm with greater

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

Q. 4 The following is the record of goals scored by team A in a football
session:

No. of
goals
scored

No. of
matches

For the team B, mean number of goals scored per match was 2 with a

standard deviation 1.25 goal. Find which team may be considered more
consistent?

Answer:

No. of goals | No. of
scored X; matches fj




Thus, the mean of both the teams is same.
1
o= N\/NZfixiz — (X fix;)?

_1 _ 2
—25¢25 X 130 — (50)

=1 /750
25

=1 %2738
25

=1.09
The standard deviation of team B is 1.25 goals.
The average number of goals scored by both the teams is same 1.e., 2.

Therefore, the team with lower standard deviation will be more
consistent.

Thus, team A is more consistent than team B.

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

Which is more varying, the length or weight?

Answer:

Here, N =50

— Y0y 212
Mean, x = ===t = = 4.24
N 50

. 1 _
Variance (0,2%) = EZ?gl(xi —x)*




= - Xi21[x% — 8.48x; + 17.97]

== [23% 1,2 - 848X, x; +17.97 x 50]
= =[902.8 — 8.48 x (212) + 898.5]

= —[1801.3 — 1797.76]

== x3.58

=0.07
Standard deviation, o1(Length) =+v0.07 = 0.26

Standard deviation 0.26

C.V. (Length) = P X100 ==X 100 = 6.13

50 y; = 261,320, v,2 = 1457.6
Mean, y = —Zl 1V =X 261 =522

Variance (0,2) = Z 1(3/1 y)?
=33 (y; - 5.22)?
=—Zi=1[yl-2 — 10.44y; + 27.24]
[zl LV — 1044 %30 y; 4+ 27.24 x 50]
=5[1457.6 —10.44 x (212) + 1362]

= —[2819.6 — 2724.84]

=1 %9476
50

=1.89
Standard deviation, o, (weight) = 1.37




C.V.(weight) = Znderd Lewation, 140 = 227 5 100 = 26.24

Mean 5.22

Thus, C.V. of weight is greater than the C.V. of lengths.

Therefore, weights very more than the lengths.




Miscellaneous Exercise

Q. I 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 us assume the remaining two observations to be x and y respectively
such that,

Observations: 6,7, 10,12,12,13, x, y.

—  6+7+104+12+42+13+x+y
Mean, x = . =

— 60 +x +y="72
=x+y=12..(1)

9

Variance = 9.25 = = 21 (x; —x)?
n

9.25=2[(=3)*+ (-2)* + (1)2 + (3)* + (3)2 + (A)? +x% + y* -
2%x9(x+vy)+2x(9)?]

925==[9+4+1+9+9+16+x% +y? —18(12) + 162]
9.25==[48 + x2 + y2 — 216 + 162]

9.25==[x2+ y? — 6]

x2+y2=80...(2)

From (1), we obtain

X2+ y2+ 2xy=144... (3)
From (2) and (3), we obtain
2xy=64... (4)




Substituting (4) from (2), we obtain

X2+ y,—2xy=80-64=16
=x—-y=14...(5)

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

x =4 and y = 8, when observations are 4 and 8.

Q. 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.

Answer:
Let us assume the remaining two observations be x and y

The given observations in the question are 2,4, 10, 12, 14, x, y

—  2+4+104+12+14+x+y

Mean, x = : =8

=56 =42 +x +y
=x+y=14...(1)

. 1 _
Variance = 16 ==Y7_, (x; — x)?
n

16=-[(=6)% + (=4)? + (x; —X)? + (6)2 + x> + y? = 2 X
8 (x+y) +2x(8)7]

16==[(=6)% + 4+ 16 + 36 + x2 + y% — 16(14) + 2(64)]
16==[36+16+4+16 +36 +x* + y> —16(14) + 2(64)]
16==[108 + x* + y* — 224 + 128]

16=-[12 + x* + y?]




=x2+y,=112-12=100

x> +y2 =100 .... (2)

From (1), we obtain

X2+ 7+ 2xy =196 ... (3)

From (2) and (3), we obtain

2xy =196 - 100

=2xy=96... (4)

Substituting (4) from (2), we obtain
x2 +y—2xy=100-96
=x—-y=12...05)

Therefore, from (1) and (5), we obtain

x=8and y=6 when x —y =2

x=6and y=8whenx—y=-2

Thus, the remaining observation are 6 and 8

Q. 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.

Answer:
Let us assume the observations be Xxi, Xa, X3, X4, X5 and X6
It is given in the question that,

Mean = 8 and Standard deviation = 4

— X1+xZ+x3+X4+x5+x6 _

Mean, x = - 8

Now, according to question if each observation is multiplied by 3 and
the resulting observations are y; then, we have:




yi=3xiie, x1~=§yi, forI=1to6

V11+Y2+Y3+Ys+Ys5+Ye
6

New mean, y =

_ 3(xqtxytxztxytxg+xg)
6

=3x8
=24

. 1 _
Standard deviation, ¢ = \/; 2o (x —x)?

W=y (-0
1

gz;(xi —%)?=96..(2)

From (1) and (2), it can be observed that,

Substituting the value of xi and x in (2), we obtain
2

> Gr-3v) =9
i=1 3)71' 3y B

= 32, (Cyi-ty) =64

Therefore, variance of new observation = (% X 864) = 144

Hence, the standard deviation of new observation 1s V144 = 12

Q. 4 Given that is the mean and is the variance of n observations Xxi, X,
ey X 1o




Prove that the mean and variance of the observations axl, axo, axs, ..., a
n 18 and, respectively,

Answer:
The given observations in the question are xi, X2, ...Xn

And, variance = 62
1 _
Ly G =D ()

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

i 1
yi=ax 1.e., Xi = 2 Y;

— 1 1 a — . _ 1
Y:; ?=1yl-=;Z?=1axi=;z:?=1xi=ax (X=; i=1Xi)

Therefore, mean of the observation, ax;, axa, ...axn, 1S

Substituting the value of x; and x in (1), we obtain

- i=1 Gyl' _§J’)2

n
_ 22 —Lyn (y; — y)2
a0 = L=\ T Y
Thus, the variance of the observation, ax;, ax....axy, is a2c>

Q.5A

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:

If wrong item is omitted

Answer:




Total number of observations (n) = 20
Also, incorrect mean = 20

And, incorrect standard deviation = 2
Thus, incorrect sum of observations = 200
Hence, correct sum of observations =200 — 8
=192

=10.1

Thus,

=2080— 64

=2016

=2.02

Q.5B

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:

(1) If wrong item is omitted.
(11) If it is replaced by 12

Answer:

(1) Number of observation (n) =20
Incorrect mean = 10
Incorrect standard deviation = 2




1
10 = —
20

= Zl 1Xi=200
incorrect sum of observations = 200

Also, correct sum of observations =200 — 8 =192

Correct sum

Correct mean = = =101
19 19

2
Standard deviation ¢ = \/ L x? (Z?zl(x))

- \/gxz — (x)?

=2= \/—Incorrethl L xi% —(10)2

=4 = Elncorrectﬂ(’:l x?—100
= Incorrect Y.r_,x? = 2080
Correct . x, % = Incorretyi_, x;*> — (8)2
=2080- 64
=2016

.o C t 2
Correct standard deviation = \/ Orre:l—zx — (Correctmnean )?

\/2016 — (10.1)?2

=11061.1—102.1

4.09
=0.02




(i1)) When 8 is replaced by 12,
Incorrect sum of observation = 200

Correct sum of observation = 200 -8 + 12 =204

Correct sum

Correct mean = = = 10.2
20 20

Standard deviation ¢ =

\/111 ?1 i __(Zl 1xl \/Zl 1 Xi _(E)Z

=2= \/—Incoeerctzl L X% = (10)?

=4 = —Incorrect >* o x;2—100
= Incorrect X1 x;% = 2080
Correct Y=, ;% = Incorrectyl—; x;* — (8)% + (12)?
— 2080 — 64 + 144
=2160

Correct ¥, x;? 2

Correct standard deviation = — Correctnean

\/2160 _(10.2)2

=+/108 — 104.04
=13.96
=198

n

Q. 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

Standard 12 1520
deviation

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

Answer:

Standard deviation of mathematics = 12
Also, standard deviation of physics =15
And, standard deviation of chemistry = 20

Standard deviation

The coefficient of variation (c.v.) is given by Y. X 100

C.V. (in mathematics )= g x 100 = 28.57

C.V. (in physics ) = ;—z X 100 = 46.87

C.V. (in chemistry ) = % x 100 = 48.89

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.

Q. 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.

Answer:

Total number of observations (n) = 100




Incorrect mean, (x) =20

And, Incorrect standard deviation (o) =3

1
=20+ L3100y,

= Y199 x,=20 x 100 = 2000

Thus, incorrect sum of observations 1s 2000

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

Correct sum 1940
Correct mean = = =20
100-3 97

Standard deviation (o) = \/ Di—1Xi — 3 (Zl lxl)

1 n .
- J DI

71— | L 2 _ 2
3 \/woxlncorrecﬂxl (20)

= Incorrect Y, x;2 = 100(9 + 400) = 40900

Correct 1=, x;2 = Incorrecty— x;* — (21)* — (21)* — (18)?
= 40900 441 — 441 — 324

—~ 39694

Correct Y x;2
L — (Correctnean )2

Correct standard deviation = \/

n

_ \/39694 _ (20)?

97

= v9.216




=3.036



