Class XI Chapter 15- Statistics Mathematics

Exercise 15.1 SOULTIONS

Question 1:
Find the mean deviation about the mean for the data
4,7,8,9, 10,12, 13,17

Answer :

The given data is

4,7,8,9,10,12,13,17
1—-_4+?+R+9+]0+12+]3+” 80

Mean of the data, 8 8

10

The deviations of the respective observations from the mean T, e X=X,

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

are

X —X

The absolute values of the deviations, i.e.I ! | , are
6,3,21,0,2,3,7

The required mean deviation about the mean is

8
2| _x|:5+3+2+|+0+:+3+?::4

M.D.(x)=-+ 23
{r] 8 8 8

Question 2:
Find the mean deviation about the mean for the data
38, 70, 48, 40, 42, 55, 63, 46, 54, 44

Answer :

The given data is
38, 70, 48, 40, 42, 55, 63, 46, 54, 44

Mean of the given data,
5 38+70+48+40+42+55+63+46+54+44 _ 500 _ .
10 10

The deviations of the respective observations from the mean t, L& X=X,

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

are

X —X

The absolute values of the deviations, i.e. l ! | ,are
12,20, 2,10, 8,5,13,4,4,6

The required mean deviation about the mean is
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|}

S -

=1 — =l
M.D.{_r}— T
C12+2042+10+8+5+13+4+4+6
- 10
84
10
=84
Question 3:

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

Answer :

The given data is

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

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

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

] 2 Hir ) I?_. i )
[ J ohservatmn+[ 5 + I) observation
Median, M = -

2
6™ observation + 7" observation

B 2

_ I3+I4=£=I3.S

p 2

The deviations of the respective observations from the median, i.e. x,—M, are

-3.5,-2.5,-2.5,-15,-0.5,-0.5,0.5, 2.5, 2.5, 3.5, 3.5, 4.5

x—-M

The absolute values of the deviations,I ! | , are
3.5,25,25,15,0.5,0.5,0.5,25,25,3.5,3.5,45
The required mean deviation about the median is

12

2 —M|

MD, (M) == —

_ 354+254254+15+05+05+034+25342534+354+3.5+45
12

Question 4:
Find the mean deviation about the median for the data
36, 72, 46, 42, 60, 45, 53, 46, 51, 49

Answer :
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The given data is

36, 72, 46, 42, 60, 45, 53, 46, 51, 49

Here, the number of observations is 10, which is even.
Arranging the data in ascending order, we obtain

36, 42, 45, 46, 46, 49, 51, 53, 60, 72

¢ h

ﬂ i ) I IEI )
L W uhservauun+[ N +1 J observation
Median M = z = 2

4

i . " -
5" observation + 6" observation

B

:46+49:9_3:4?j

-
2 s

The deviations of the respective observations from the median, i.e. x,—M, are
-11.5,-5.5,-2.5,-1.5,-15,1.5,3.5,5.5,12.5,24.5

x —M
The absolute values of the deviations,| ! |
11.5,55,25,1.5,15,15,3.5,55,12.5,24.5

Thus, the required mean deviation about the median is
1]

2hM oy,

, are

L
L
L
+

2
Lh
+
-2
=,
L

e I ~ = = -
M.D.{M]: i=1 _ S+254+415+415+1.5+3.5+5
10 10
70
= =7

10
Question 5:
Find the mean deviation about the mean for the data.

Xi|5]10]15]120]25

il714]16|3]1]5

Answer :

ol B R N
5 71 35 9 63
10| 4 | 40 4 16
151 6 | 90 1 6
20 3 | 60 6 18
251 5 | 125 11 55

25 | 350 158
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N=»f =25
jiml
Y fix, =350
=l
: ?=]—£’r‘x =L><1SU=I4
CTONgG Tt 25

MD(E}z%iﬂ x, §|=%x 158 =6.32

Question 6:
Find the mean deviation about the mean for the data

Xi |10 1301507090

fil]4 24128116 8

Answer :

Xi | fi | fix |xi —i| I'i|}£.I —i|

101 4 40 40 160

30124 | 720 20 480

50 | 28 | 1400 0 0

70 | 16 | 1120 20 320

90 | 8 720 40 320
80 | 4000 1280

N=3"f =80, 3 fx, =4000
i=| i=l
1 ]
L X=— Y fx, =—x4000 = 50
N Zl T

MD(X) qu _'eri Ix, -X|= slu x1280=16

Question 7:
Find the mean deviation about the median for the data.

Xif51719|10]12]15

fif8lo6l212]21]6

Answer :

The given observations are already in ascending order.
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Adding a column corresponding to cumulative frequencies of the given data, we obtain the

following table.

x;i | fi | cf
5 18] 8
7161] 14
9 121 16
102118
1212120
15161 26

Here, N = 26, which is even.
Median is the mean of 13" and 14™ observations. Both of these observations lie in the
cumulative frequency 14, for which the corresponding observation is 7.

13" observation + 14" observation  7+7 .

- Median =
2 2

x — M|,
The absolute values of the deviations from median, i.e.| ! l are

k-M| | 2 ]o]2]3]5]38

fi 8162121216
16 |04 ]6]|10]48
fi[xi— M|
=26 D flx—M|=84
i=l and.l—l

wi,D.{M}=%z,f;|x, ~M|= _’L&x84=3,33
o=l =

Question 8:
Find the mean deviation about the median for the data

Xi | 1512112713035

fil3 5161|718

Answer :

The given observations are already in ascending order.
Adding a column corresponding to cumulative frequencies of the given data, we obtain the

following table.

Xi fi c.f.

15131 3
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21 )5

2716

14

30 |7

21

3518

29

Here, N = 29, which is odd.

. Median =[

ih
29+1

4 observation = 15™ observation

This observation lies in the cumulative frequency 21, for which the corresponding observation is

30.
~ Median = 30

The absolute values of the deviations from median, i.e.

[xi = M|

151913

0

5

fi

3 15]1]6

7

8

fi |Xi— M

[ |45 45|18

0

40

Z; =29, i_r: |x, —M|=148
i=l i=l

1 &,
MD.(M) =3 /5, ~M =éxl48=5_l

Question 9:

Find the mean deviation about the mean for the data.

Income per day | Number of persons
0-100 4
100-200 8
200-300 9
300-400 10
400-500 7
500-600 5
600-700 4
700-800 3
Answer :

The following table is formed.

|~“.- -M|,

are
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Income per day | Number of persons f; | Mid-point x; | f; X; X —X flx —x
0-100 4 50 200 308 1232
100 — 200 8 150 1200 208 1664
200 — 300 9 250 2250 108 972
300 —400 10 350 3500 8 80
400 — 500 7 450 3150 92 644
500 — 600 5 550 2750 192 960
600 — 700 4 650 2600 292 1168
700 — 800 3 750 2250 392 1176
50 17900 7896
# &
N=Yf =50, 3 fix, =17900
Here, i=l i=l
N - I
SX=— 3 fx =—x17900 =358
M Z. hs0
M.D.(X) li f|x, —X| 1 7896 = 157.92
N& 50
Question 10:
Find the mean deviation about the mean for the data
Height in cms | Number of boys
95-105 9
105-115 13
115-125 26
125-135 30
135-145 12
145-155 10
Answer :
The following table is formed.
Height in cms | Number of boys f; | Mid-point x; | f;X; X —-X flx —x
95-105 9 100 900 253 227.7
105-115 13 110 1430 15.3 198.9
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115-125 26 120 3120 53 137.8
125-135 30 130 3900 4.7 141
135-145 12 140 1680 14.7 176.4
145-155 10 150 1500 24.7 247
L i
N=> 1 =100,2 fx, =12530
Here, i=l i=|
N 1
SX=— )y Ix. =—x12530=1253
N Z.’ ' 100
M.D.(X) = : zﬁ:rh x| = L L 11288=11.28
N &bl 100 28, A
Question 11:
Find the mean deviation about median for the following data:
Marks | Number of girls
0-10 6
10-20 8
20-30 14
30-40 16
40-50 4
50-60 2
Answer :
The following table is formed.
Marks Number of Cumulative frequency Mid- X — fi [xi—
girlsf; (c.f) pointx; Med.| Med.|
0-10 6 6 5 22.85 137.1
10-20 8 14 15 12.85 102.8
20-30 14 28 25 2.85 39.9
30-40 16 44 35 7.15 114.4
40-50 4 48 45 17.15 68.6
50-60 2 50 55 27.15 54.3
50 517.1
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(N

].-.'.-
The class interval containing thek 2 or 25" item is 20 — 30.

Therefore, 20 — 30 is the median class.

It is known that,

N—C
2

Median =/ + %

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

25-14

204
~ Median =

110

Thus, mean deviation about the median is given by,

L)

M.D.(M}=%Z,fﬁ|x__ -M|=
[l

i><ﬁl'a’,l =10.34
50

10 =20 +1—4:2{] F7.85=2785

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

Question 12:
below:

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

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

distribution by subtracting 0.5 from the lower limit and adding 0.5 to the upper limit of each class

interval.
The table is formed as follows.
Age Numberf; | Cumulative frequency (c.f.) | Mid-pointx; | [xi—Med.| | fi [x; —Med.|
15.5-20.5 5 5 18 20 100
20.5-25.5 6 11 23 15 90
25.5-30.5 12 23 28 10 120
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30.5-35.5 14 37 33 5 70
35.5-40.5 26 63 38 0 0
40.5-45.5 12 75 43 5 60
45.5-50.5 16 91 48 10 160
50.5-55.5 9 100 53 15 135
100 735
N

The class interval containing the 2 or 50" item is 35.5 — 40.5.
Therefore, 35.5 — 40.5 is the median class.

It is known that,
N

-C
2

=< h

Median =7+

Here, | =35.5,C=37,f=26,h=5,and N =100

50-37_ 13%3 _35542.5-38

o Median =35.54 5 =35.5+4
26

Thus, mean deviation about the median is given by,

L
M.D.{M}:%Zlﬂ.\; -M|= ﬁx?ﬂﬁ =7.35

Exercise 15.2 solutions

Question 1:
Find the mean and variance for the data 6, 7, 10, 12, 13, 4, 8, 12

Answer :

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

&
X
= 6+ 7+10+12+134+4+8+12 T2
Mean, I 8 8
The following table is obtained.

9

Xi [xl —;} (x__—x):

6| -3 9
7| = 4
0 1
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12 3 9
13 4 16
4 -5 25
8 -1 1
12 3 9

74

‘vanancc ] Z{x —x} —><T4 9.25

Question 2:
Find the mean and variance for the first n natural numbers

Answer :

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

Mean = - -
MNumber of observations
n(n+1)

S Mean = 2 0 +1

n 2

i _

Van’nnce(ﬁz}: lZ(xl — x):

0o

] { f‘n+1H:
=—% |x
I'llj

Iy, I (n+lY I (n+lY
L S RLE o e
;‘I, n g ( 2 r\l+ Z[ 2
+1)

n'=

=ln[n+l}[2n+]]_|-"n+|J{ { :| {n+|}3xn
n 6 LN 2 4n
_{n+l}[2 +1) [n+|}:+{n+1}:
5] 2 4
:{n+1}{2n+|j_(n+|}
6 4
=[n+|}[4n+4;3n 3}
{n+l}|[n—l}
12
n‘—1
12
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Question 3:
Find the mean and variance for the first 10 multiples of 3

Answer :

The first 10 multiples of 3 are
3,6,9,12, 15,18, 21, 24, 27, 30
Here, number of observations, n = 10

1]

X s

Mean, x =& —=——=16.5
10 10
The following table is obtained.
Xi [X. _;} (x: ) ;)-’
3 —-13.5 182.25
6 -10.5 110.25
9 =15 56.25
12 —4.5 20.25
15 -1.5 2.25
18 1.5 2.25
21 4.5 20.25
24 7.5 56.25
27 10.5 110.25
30 13.5 182.25
742.5
Variance{ﬂ'? ] = l 3 (x, —;}? = Lx 742.5=74.25
n'g 10
Question 4:

Find the mean and variance for the data

xi |6]10] 14182412830

filala |7 [12]8 |4 |3 |Answer:

The data is obtained in tabular form as follows.

3

xi [ fi] fixi | x, -x (x__—;): I'I{xl—;]

612112 -13 169 338
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10] 4 | 40 -9 81 324
141 7 ] 98 -5 25 175
18 112 ] 216 -1 1 12
241 8 | 192 5 25 200
28| 4 | 112 9 81 324
3013190 11 121 363
40 | 760 1736
it’ixi =760
Here, N = 40, i
X = étiXI = 760 =19
N 40

Variance —(G?J = %Zﬁ[xi —x) —J—ﬂxlﬂﬁ =43.4

Question 5:
Find the mean and variance for the data

Xi 192193197198 102] 104|109

fil3 1213 |2 ]e |3 |3 [Answer:

The data is obtained in tabular form as follows.

i [fi] fx | x-x | (x, -E]: f(x, -Z]J
92 | 3 | 276 -8 64 192
93 2 186 -7 49 98
97 | 3291 | 3 9 27
98 | 2 196 -2 4 8
102 ] 6 | 612 2 4 24
104 | 3 312 4 16 48
109 | 3 | 327 9 81 243
22 | 2200 640
ifix; = 2200
Here, N =22, =
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— 1 ]
SX=—) £x, =—x2200=100
Nz' L2

C foo7 | L = 1 |
Variance|o |=— » f(x. —X) =—x0640= 2909
Question 6:

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

Xi |60 |61 ]62]|63]|64]|65]|66]|67]68
fol2 |1 [12]20]25|12]10]4 |5 |Answer:
The data is obtained in tabular form as follows.
x. — 64

xi | fi | fi=- | i | fyi | fiyi?

60 2 —4 16| -8 | 32

61 1 3 91 -3 9

621 12 -2 4 | 241 48

63| 29 -1 1 |29 29

64 | 25 0 0 0 0

65| 12 1 1 12 12

66 | 10 2 4 120 | 40

671 4 3 9112 | 36

681 5 4 16 1 20 | 80

100 220 0 | 286
9
2.5y
1«1 “

x = A xh =644+ —x1=64+0=064

Mean, N ] ””
L IR
Variance ,c" = NE {NZ £y - £y, }'}
1=1 1=l

1

- 2

[100x286-0]

=2.86
S Stan dard deviation [G} =+/2.86 =1.69

Question 7:

Find the mean and variance for the following frequency distribution.
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Classes 0-30 | 30-60 | 60-90 | 90-120 | 120-150 | 150-180 | 180-210
. Answer :
Frequencies | 2 3 5 10 3 5 2
) . x, —105 2 2
Class | Frequency f; | Mid-point x; | V; =T vio | fivi | fivi
0-30 2 15 -3 9 1-61] 18
30-60 3 45 -2 4 161 12
60-90 5 75 -1 1 |-5 5
90-120 10 105 0 010 0
120-150 3 135 1 1|3 3
150-180 5 165 2 4 110 20
180-210 2 195 3 916 | 18
30 2 176
Zj’.l}.ll 2
x=A+1 xh =105+—x30=105+2=107
Mean, 30
) h? B (2 v
Variance(o” ) = ~ NY Ly - Doty |
=1 L=l 4
30)° :
_B0) [30x76-(2)’ |
30}
=2280—-4
=2276
Question 8:
Find the mean and variance for the following frequency distribution.
Classes 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequencies | 5 8 15 16 6 Answer :
X, =25
Class FrequiJency Mid-pointx; | ¥, = IIU yi2 fiyi fiyi2
0-10 5 5 -2 4 |-10] 20
10-20 8 15 -1 1 -8 8
20-30 15 25 0 0 0 0
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Question 9:

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

A

—| N i f.!'i?_r : £y;
Ne| N2 20

Y [jﬂxﬁﬁ [_m}:]

(50)

=1 [3400-100] =

=132

3300

A

Height No. of children
mems Answer :
70-75 3
75-80 4
80-85 7
85-90 7
90-95 15
95-100 9
100-105 6
105-110 6
110-115 3
Class Interval | Frequencyf; | Mid-pointx; | v, = Xi :Q'q vio | fyi | fiyi
70-75 3 72.5 —4 16 | 12 | 48
75-80 4 77.5 -3 9 |-12 | 36
80-85 7 82.5 -2 4 | -14 | 28

Class XI Chapter 15- Statistics Mathematics
30-40 16 35 1 1 16 16
40-50 6 45 2 4 12 24
50 10 68
Z 1..I }.ll ]ﬂ
X=A+4 xh=25+—x10=25+2=27
Mean, - 50
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85-90 7 87.5 -1 1| -7 7
90-95 15 92.5 0 0] 0 0
95-100 9 97.5 1 1 9 9
100-105 6 102.5 2 4 12 | 24
105-110 6 107.5 3 91 18 | 54
110-115 3 112.5 4 16| 12 | 48
60 6 | 254
9
pR? .
x=A+-= *xh=925+—x5=925+05=93
Mean, N 60
. . h? o (& Y
‘vm'lancc(c' ) N sz.l"'.' —| Zr.l”'i |
i=1 o=l !
5) ¢ )
) rox 254—(6)’ |
(60) -
25
—;{152(}4) =105.58
3600
.. Standard deviation (o) =+105.58 =10.27
Question 10:
The diameters of circles (in mm) drawn in a design are given below:
Diameters | No. of children
33-36 15 Answer :
37-40 17
41-44 21
45-48 22
49-52 25
. . x, —42.5 3 5
Class Interval | Frequencyf; | Mid-pointx; | ¥, = 1 fio | fiyi | fivi
32.5-36.5 15 34.5 -2 4 |1-30| 60
36.5-40.5 17 38.5 -1 11171 17
40.5-44.5 21 42.5 0 0] o 0
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Here, N=100,h=4
Let the assumed mean, A, be 42.5.

i}ﬁ.

X = A+

Mean,

Variance {n‘z ) =—|N

. Stan dard deviation {ﬁ} =5.55

10000

= C [ﬂﬁﬂ
10000

16

16

-

10000
30,84

19900 - 625]

Wh =425+ 2 x4=43.5
100

Exercise 15.3 solutions

Class XI Chapter 15- Statistics Mathematics
44.5-48.5 22 46.5 1 1 22 22
48.5-52.5 25 50.5 2 4 | 50 | 100
100 25 | 199

Question 1:

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

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

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

Marks | Group A | Mid-point yio | fyi | fiyi
fi Xj

10-20 9 15 -3 9 | 271 81

20-30 17 25 -2 4 | 34| 68

30-40 32 35 -1 1 132 32
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40-50 33 45 0 0 0 0
50-60 40 55 1 1 40 | 40
60-70 10 65 2 4 1 20 | 40
70-80 9 75 3 9 127 | 81
z 150 -6 | 342
Here, h=10,N =150, A=45
2,1 _ (-6)x10
Mean=A+———xh=45+—"=45-04=446
N 150
S (2 Y
ol =5 NY f | 21 |
N i i=1 \ 0=l Lo
100 o 2]
= ——(150x342-(-6)')
22500
I
— 51264
375 (51264)
=227.84
.. Standard deviation (o, ) = +/227.84 =15.09
The standard deviation of group B is calculated as follows.
Marks | Group B | Mid-point vi2 | fyi | fyid
fi Xi
10-20 10 15 -3 9 1-301] 9
20-30 20 25 -2 4 140\ 80
30-40 30 35 -1 1 |-301] 30
40-50 25 45 0 0 0 0
50-60 43 55 1 1 43 43
60-70 15 65 2 4130 | 60
70-80 7 75 3 91 21 63
z 150 -6 | 366
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Z"f ) _ (-6)x10
Mean=A+=—xh= 43—T =45-04=446
5
. Il.'?-‘ 7 . 7 . e
% =N N fv—| 2y |
i=l r

100
22500

[54864] = 243.84

75

. Standard deviation (o, )

Loi=l

150366 -(-6)’ |

V243,84

15.61

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

more var

iable.

Thus, group B has more variability in the marks.
Question 1:

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

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

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

Marks | Group A f; | Mid-point x; | v, Xi : 045 yii | fyi | fyid
10-20 9 15 -3 9 | 27| 81
20-30 17 25 -2 4 1-34| 68
30-40 32 35 -1 1 |-32] 32
40-50 33 45 0 0 0 0
50-60 40 55 1 1 40 40
60-70 10 65 2 4 1 20 | 40
70-80 9 75 3 9 27 81

150 -6 | 342

Here, h=10, N =150, A=45
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E ]
h—4‘i+—{ 0)<10
150

—45-04=446

Mean=A +-

-5 (g0

1_|.l

].E"} 2
— S 42— =
—225 U(lbﬂxBu { fl}]

| .

- ——(51264
25| )

~227.84

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

The standard deviation of group B is calculated as follows.
Marks | Group B | Mid-point x. -45 | y* | fyi | fy®
fi X Yi= 10
10-20 10 15 -3 9 1-301| 9
20-30 20 25 -2 4 |40 80
30-40 30 35 -1 1 |-30] 30
40-50 25 45 0 0 0 0
50-60 43 55 1 1| 43| 43
60-70 15 65 2 41 30 | 60
70-80 7 75 3 9121 | 63
150 -6 | 366
L0 ()10

Mean=A+=—xh=45+—-———=45-04=446
N 0

15

o) [NZt [Zh |}

100 _~
:zzsﬂﬂ[lﬂnﬁﬁﬁ (-6)"|
L [54864] = 243.84
_-l')

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

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

more variable.
Thus, group B has more variability in the marks.
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Question 2:
From the prices of shares X and Y below, find out which is more stable in value:

X135 |54 |52 |53 )5 |58 5215 |51 )49

Y | 108 | 107 | 105 | 105 | 106 | 107 | 104 | 103 | 104 | 101

Answer :

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

Here, the number of observations, N = 10
[11]
]

— 1
SMean, x=— % x. =—x 510 =351
- NZ' 10

The following table is obtained corresponding to shares X.

Xi - e T
i [xl - ?‘i} (x__ - x)
35 -16 256
54 3 9
52 1 1
53 2 4
56 5 25
58 7 49
52 1 1
50 -1 1
51 0 0
49 -2 4
350

1 _
‘v’ariunce(ﬁf } = ﬁZ{xi -x)= %x.’iﬁﬂ =35
=1

2 Stan dard deviation {('51 ] = \."E =591
C,V_{Shure_q X}:ix 100 = :,;9| «100=11.58
X i

The prices of share Y are

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

_ 10}
. Mean, y = iz}.-i = 1050 =105
N<"T 10

The following table is obtained corresponding to shares Y.
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Vi - — 2

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

10 _
:LEH. ) =L x40=4
N4 10

.. Standard deviation (o, ) = V4 =2

Variance(o; |

3 2
{'.’_V_{Slmreﬂ ‘r’} =22 100=—-x100=1.9=11.58
v 103
C.V. of prices of shares X is greater than the C.V. of prices of shares Y.

Thus, the prices of shares Y are more stable than the prices of shares X.
Question 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 | Fim B

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

(i) Which firm A or B pays larger amount as monthly wages?
(ii) Which firm, A or B, shows greater variability in individual wages?

Answer :

(i) Monthly wages of firm A = Rs 5253
Number of wage earners in firm A = 586
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~Total amount paid = Rs 5253 x 586

Monthly wages of firm B = Rs 5253

Number of wage earners in firm B = 648

~Total amount paid = Rs 5253 x 648

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

G.’!
(i) Variance of the distribution of wages in firm A{ ! ] =100
-~ Standard deviation of the distribution of wages in firm

A((oy) = 100 =10

o)
Variance of the distribution of wages in firm [ '}: 121

B(o})=v121 =11

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

-~ Standard deviation of the distribution of wages in firm

standard deviation will have more variability.

Thus, firm B has greater variability in the individual wages.
Question 4:

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

No. of goalsscored [0 | 1 |23 | 4

No. of matches 119171513

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

Answer :
The mean and the standard deviation of goals scored by team A are calculated as follows.
No. of goals scored | No. of matches | fix; | x? | fix®

0 1 00 0

1 9 9 1 9

2 7 141 4 | 28

3 5 1519 | 45

4 3 12 | 16 | 48

25 50 130
]fixl 50

Mean = =)

25
f.

Thus, the mean of both the teams is same.
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L NS (T )
=%1{|25x|3ﬂ—{50]:

_ ! 750

23
1

=—ux27.38
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 i.e., 2. Therefore, the team with
lower standard deviation will be more consistent.

Thus, team A is more consistent than team B.
Question 5:

The sum and sum of squares corresponding to length x (in cm) and weight y
(mgm) of 50 plant products are glven below:

Z»: =212, Zh =902.8, Zy =261, Zy =1457.6

Which is more varying, the length or weight?

Answer :
Zx =212, Zx =902.8
i=1
Here, N = 50
)
¥i
PR L LY
~ Mean, N 50

5 _
Efariance[ﬁf ] = %Zu{xi —x)

1 )]
=—Z{x,. ~4.24)°

5

=—Z[x ~8.48x, +17.97 |

50
;U[Zx -8. 432x +]?9?x5{}]
=L[902.8—3.48x[2]2]+898.5]
50

:i[laﬂlj-na?.?ﬁ]
50

= l><3.54
50

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

».C.V.(Length) = Standarddeviation .0 —3'32 <100 = 6.13

Mean 2

50 50

Dy =261 2y} =1457.6

i=l i=l

-l
Ny = k2612522
y=—2>¥ 5

Mean, N3
M 2 I Sl .
Variance| o, )=— ¥ (v, —v)°
( .) N ; L | -
1 5t 2
= y. —522
Sl} ;[fl ]
LR [y -10.44y,+27.24]
S0
Ly 10443y, +27.24%50
Jn =1 1=l
l - A
- E[M:?.a—m.ux[zam 1362
= i[zm.ﬁ—z?a.m]
50
=1 0476
50
=1.89
. Stan dard deviation. o, ( Weight) = \/1.89 = 1.37
- C.V.(Weight) = Stan d“r:f deviation _, 10— '; %100 = 26.24
can J.

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

Miscellaneous of chapter 15

Question 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.

Answer :

Let the remaining two observations be x and y.
Therefore, the observations are 6, 7, 10, 12, 12, 13, x, V.
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= 6+7+10+12+12+13+x+y

Mean, x = 9
8
=60+x+y=72
S x+y=12 A1)

Varance =925=

9.25 = %[[—3]:' H(2) (1) + (3 +(3) +(4) +27 + 37 —2x9(x+y)+ zx(u)’}

9,25 = %[9+4+]+9+9+16+x?+y3 ~18(12)+162 ]

~JUsing (1)]
9.25:1[48+.T2+y:'—216+162]
8
Ir . 2
9.25=§[1 +3* 6]
=x +y =80 (2

From (1), we obtain

X2 +y? + 2xy = 144 ...(3)

From (2) and (3), we obtain

2xy =64 ... (4)

Subtracting (4) from (2), we obtain

X2 +y?—2xy =80 —64 = 16

>x-y=%x4..(5)

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

Thus, the remaining observations are 4 and 8.

Question 2:

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

Answer :

Let the remaining two observations be x and y.
The observations are 2, 4, 10, 12, 14, X, y.
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2+4+10+12+14+x+y

Mean, x = 8
7
= 56=42+x+y
=x+y=14 {1]

2

Variance =16 = 1 ?Z(xf _;]

L/

o

16=2[(-6)" +(~4) +(2)" +(4) +(6) +x* +* ~2x8(x+3)+ 2x(8) |

16 = %[3(” 16+4+16+36+x +y° -|{={14}+2[¢-4)]
LJUsing (1))
16 = l[msuf +y" =224 +128 |
7

16 = %[12+x1 +5]

=x +y =112-12=100
x4+ =100 {2}

From (1), we obtain

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

From (2) and (3), we obtain

2xy =196 — 100

= 2xy =96 ... (4)

Subtracting (4) from (2), we obtain

X2 +y?— 2xy = 100 — 96

= (X - y)2 =4

=>X-y=122..(5

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

x=8andy=6whenx—-y=2

x=6andy=8whenx—-y=-2

Thus, the remaining observations are 6 and 8.

Question 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 the observations be x4, X2, X3, X4, X5, and Xe.
It is given that mean is 8 and standard deviation is 4.
I|+X:+IR+I4+IS+IB:3 {I}
6
If each observation is multiplied by 3 and the resulting observations are y;, then

Mean.x =

Page 28 of 34



Class XI Chapter 15- Statistics

Mathematics

-

¥, =3xie,x =

1 _
—y.fori=lto 6
3

— Nttty Yty 4
.. New mean, y =~ Yo Vs TV T Vs TV

§
3(x, +x, + 25+ X, + X+ X))

f

=3x8 .JUsing (1]

=24

5 2

Standard deviation, o = lZ[x —Tr)

nS

2

- (4)’ = %Z[r -¥)

[ 2

Z[x, —.Tr) =96 -{2)

i=l
From (1) and (2), it can be observed that,
y=3x
—_ 1 —_

X=—
37

Substituting the values of x; and ¥ in (2), we obtain

s (1 1-Y

-y, ==y | =96

;[334 3 ]
i —\2

= Z(}ﬁ —y] =864
i=l ’

(leMJ =144

Therefore, variance of new observations =

Hence, the standard deviation of new observations is ¥ 144 =12

Question 4:

Given that ¥ is the mean and o7 is the variance of n observations X1, X2 ... Xn. Prove that the

mean and variance of the observations ax;, ax,, axs ...ax, are 4% and a® 0, respectively (a # 0).

Answer :

The given n observations are X4, Xz ... X,.

Mean = ¥
Variance = ¢°

Lol = ig}; (x, —;]: (1)

If each observation is multiplied by a and the new observations are y;, then
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. 1
Vo =ax, e, x, =—y,
a

o | & | <& P _ _ 1 &
SLoy= ¥, = ax, = X, =ax x= X,
n,z_,: ' ”; ' ng ' n; '

Therefore, mean of the observations, ax4, axs ... ax,, is &¥ .

Substituting the values of xand ¥ in (1), we obtain

s_In(1 1=
- -ng[ 7 ,LJ

o o

5 a0 I — 2
= a T —;;:[_L,- —_})
Thus, the variance of the observations, axy, axs ... ax,, is a? o
Question 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.
(i) If it is replaced by 12.

Answer :

(i) Number of observations (n) = 20
Incorrect mean = 10
Incorrect standard deviation = 2

That is, incorrect sum of observations = 200

Correct sum of observations =200 — 8 = 192

_ Correct sum g _10.1

~ Correct mean 19 19
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Mathematics

L |
Standard deviation o = -
L e

[\:j_
_|'
4
=
0

1 " . a4
=2= /—In{:mreut x- =10y
\Z'U 2 ' [ ]
| i
= 4 =—Incorrect » x~ =100
20 Z.: '

= Incorrect ) x* = 2080

i=]

[ i 5
~.Correct Y x° = Incorrect ) x," —(8)
i=1

i=l

= 2080 -064
= 2016
o C'nrreulz_xf 4
cCorrect standard deviation = | —=——— [C{‘.rITCCT. mcan}
n

=106.1-102.01
=+/4.09

=202
(i) When 8 is replaced by 12,
Incorrect sum of observations = 200
-~ Correct sum of observations = 200 — 8 + 12 = 204
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Correct sum 204
- Correct mean = = =10.2
20 20

| [ i)
Standard deviation o = ,ullz,r,: —L(Z- ] =
n

1=l " Y=l

=2= \/%{j Incorrect ¥ x> —(10)°

| L
=4 = Incorrect » x- —100
20 PR

= Incorrect ¥ x7 = 2080

i=l
- Correct Z x,” = Incorrect Z,r. +{12 :

=2080-64+144
=2160

I'Lom,ctz X

. Correct standard deviation = '1.|| —(Correct mean)”

'.1—

_ J&Iﬁﬂ —{1':]2}_
20

=+ 108-104.04

=+/3.96

=198

Question 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 deviation 12 15 20

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

Answer :

Standard deviation of Mathematics = 12
Standard deviation of Physics = 15

Standard deviation of Chemistry = 20
Standard deviation

100

The coefficient of variation (C.V.) is given by Mean
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N
C.v, {in Mathematics] = % =100 =28.57

C.V.(in Physics) = ;—zx 100 = 46.87

2
C.V.(in Chemistry) = 4;:1’9 <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.

Question 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 :

Number of observations (n) = 100
(x)=20

Incorrect mean

(o)=3

Incorrect standard deviation
103

1
= 2=—m1" x
ID{}; ’

KL}

=Y x,=20x100 = 2000
i=l

~ Incorrect sum of observations = 2000
= Correct sum of observations = 2000 — 21 — 21 — 18 = 2000 — 60 = 1940
Correct sum _ 1940 20

[00-3 a7

- Correct mean =

o

Standard deviation (o) = \Il > x - Ll[ixr ]
LN

N

=3= \[ﬁ x Incorrect ) x,’ —{20}3

= Incorrect Y x” =100(9+400) = 40900

Correct i_rf = Incm'rectixf -(2 I}2 - [21): —{18}:
=l =l

= 40900 - 441-441-324
= 39694

Page 33 of 34



Class XI Chapter 15- Statistics Mathematics

.. Correct standard deviation = —(Correct mmn}

\/t‘_m rect Zx
I'—ﬂ _ ‘

_ IJ"-)'IEJE?-I_(EU}_
| o7 .

= /409,216 400
=./9.216

=3.036
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