NCERT solutions for class 11 maths chapter 15 statistics

Question:1 . Find the mean deviation about the mean for the data.

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

Answer:

Mean (. ) of the given data:

i T48+0+10+12+13+17
Ty =

- = 10
fal

DQII—'

=1

The respective absolute values of the deviations from mean, |-"1'

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

8

> |z — 10| =24

=1

Hence, the mean deviation about the mean is 3.

Question:2. Find the mean deviation about the mean for the data.

38, 70, 458, 40, 42, 55, 63. 46, 54, 44

Answer:

— T/ are



Mean () of the given data:

. 8 - I, S
1 A+ T0+48 +40+42+ 55+ 63+ 46 + 54 + 44
8 £ 10
200
— 2 50
10
The respective absolute values of the deviations from mean, i — T gre

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

Hence, the mean deviation about the mean is 8.4.

Question:3. Find the mean deviation about the median.

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

Answer:

Number of observations, n = 12, which is even.

Arranging the values in ascending order:

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

Now, Median (M)



The respective absolute values of the deviations from median, i — M| gre

3.5,25,25,15,05,05,0.5,25, 25,35, 3.5,45

8
> |z —13.5) = 28
Joi=1

r J_ il
| M.D.(M) = EZ; |z — M|
=
28
— = 233
12

Hence, the mean deviation about the median is 2.33.
Question:4. Find the mean deviation about the median.
36, 72, 46, 42, 60, 45, 53, 46, 51, 49

Answer:

Number of observations, n = 10, which is even.
Arranging the values in ascending order:

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

Now, Median (M)

The respective absolute values of the deviations from median, |zi — M| are



11.5,5.5,25,1.5,1.5,1.5,3.5,5.5,12.5, 24.5

&
> |z —47.5| =70
L=l
]_ i
M.D(M)=—Y |z; — M|
10 4
1=1
00
= — = |
10

Hence, the mean deviation about the median is 7.

Question:5 Find the mean deviation about the mean.

Answer:
x| fi fiz; |z; — | | filri — 7|
5 |7 35 9 63
10 | 4 40 4 16
15| 6 90 1 6
20 | 3 60 6 18
2515 125 11 55




EE:.ﬂ+Fi_'31

=158

Now, we calculate the absolute values of the deviations from mean, |zi — | and
> filei =72 4sg
. [
M.D.(T) = .z_Z filzi — 7
=1
158
632
25
Hence, the mean deviation about the mean is 6.32
Question:6. Find the mean deviation about the mean.
Answer:
Iy fi fiTi |'E'i!' - T' fi'|'ili!' - T'
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
SV P8 ¥ sl
=80 = 4000 =1280

Now, we calculate the absolute values of the deviations from mean, |'i"z' - -*'| and

> filri =712 4280

Hence, the mean deviation about the mean is 16

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

r; 5379101215



fig62226

Answer:

| fi |efo |lm—M| | filr; — M|
5 |8 8 2 16

7 |6 14 0 0

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 13" and 14" observations.

Both these observations lie in the cumulative frequency 14, for which the corresponding

observationis 7.

[

13 ahservation + 14" abservation T+7 4 -
. Jr— Jr— = -_— r
Therefore, Median, M 2 2 2

Now, we calculate the absolute values of the deviations from median, |'i"i - -'”| and



> filwi = M| _ gy

, 1
M.D.(M) = E 1 | — M|
— 1=
84
= — =3.23
26

Hence, the mean deviation about the median is 3.23

Question:8 Find the mean deviation about the median.

ri 15 21 27 30 35

fi3b678

Answer:
x| fi | ef. | |mi— M| | filzg — M|
1513 |3 13.5 40.5
21 |5 | 8 7.5 37.5
27 | 6 | 14 1.5 9
30 |7 | 21 1.5 10.5
35|18 |29 |65 52




Now, N = 30, which is even.
Median is the mean of 15" and 16" observations.

Both these observations lie in the cumulative frequency 21, for which the corresponding

observation is 30.

B 15t observation + 16% observation B 30 + 30 g
Therefore, Median, M 2 -2 T
Now, we calculate the absolute values of the deviations from median, |zi — M| ang
> filri= M2 495
| 5
M.D.(M) = EZ; | — M|
1=
149.5
— ) = n.1
29
Hence, the mean deviation about the median is 5.1
Question:9. Find the mean deviation about the mean.
Income 0 — 100 | 100 — 200 | 200 — 300 | 300 — 400 [ 400 — 500 [ 500 — 600 | 600 — 700 | 70
per day
in Rs
Number 4 8 0 10 7 D 1
of
persons




Answer:

Income | Number Mid fir; |z; — | | filri — T
per day | of Points -I:

Persons fi
0-100 4 50 200 308 1232
100 - 8 150 1200 208 1664
200
200- 9 250 2250 108 972
300
300- 10 350 3500 8 80
400
400- 7 450 3150 92 644

500




500- 5 550 2750 192 960
600

600- 4 650 2600 292 1168
700
700- 3 750 2250 392 1176
800

Z fz' Z fz'-ilz' Z fz'|-ilz' - T|

=50 =17900 =7896

8

8
N=) fi=50:)  fir; = 17900

1=1 1=1

. 8 L
1 17900

T=— T = = 3a8
N ; fiz 50

Now, we calculate the absolute values of the deviations from mean, |zi — T and

> filzi =7l 7806

Hence, the mean deviation about the mean is 157.92



Question:10. Find the mean deviation about the mean.

Height O — 105 | 105 — 115 | 115 — 125 | 125 — 135 | 135 — 145 | 145 — 155
in cms
Number 0 13 26 30 12
of
persond

Answer:
Height Number of Mid fiz; |r; — | filzi — 7|
in cms Persons fi Points i
95 -105 9 100 900 25.3 227.7
105 -115 13 110 1430 15.3 198.9
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




Z fi Z firi Z fz'|-E'z' - -E_'|

=100 =12530 =1128.8

i 5]
N =Y fi=100:) fir; = 12530
1=1 1=1

. G -
1 12530
‘TN ZE__ 1 Tt =50 ’

Now, we calculate the absolute values of the deviations from mean, |'i"z' - -*'| and

Y filri =TI 1408

.6
o 1 _
‘ M.D.(7) = T EE_I filri — T

Hence, the mean deviation about the mean is 11.29

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

Marks 0—10 | 10 =20 | 20 —30 | 30 —40 | 40 — 50 | 50 — 60

Number G 8 14 16 4 2

of girls

Answer:



Marks | Number | Cumulative | Mid |z; — M| | filr; — M|
of Frequency | Points i
Girls fi | c.f.
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
> filei — M|
=517.1

Now, N = 50, which is even.

A
The class interval containing (3 \J or 25" jtem is 20-30. Therefore, 20-30 is the median

class.

We know,

Median N !



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

20— 14
=20+
Therefore, Median 14

Now, we calculate the absolute values of the deviations from median, |-i"=' - -"U| and

Z filws = M| 547 4

; G
, 1
M.D.(M) = — ; filzi — M|
LY
ol

Hence, the mean deviation about the median is 10.34

Question:12 Calculate the mean deviation about median age for the age distribution

of 100 persons given below:

Age (in | 16 —20| 21 — 25| 26 —30| 31 —35| 36 — 40| 41 — 45| 46 — 50

years)

Numbe 5 6 12 14 26 12

[ 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:




Age Number | Cumulative Mid |r; — M| filzi — M|
(in years) | fi Frequency c.f. Points -

15.5- 5 5 18 20 100
20.5

20.5- 6 11 23 15 90
25.5

25.5- 12 23 28 10 120
30.5

30.5- 14 37 33 5 70
35.5

35.5- 26 63 38 0 0
40.5

40.5- 12 75 43 5 60
45.5

45.5- 16 91 48 10 160
50.5

50.5- 9 100 53 15 135

55.5




=735

Z fz‘|-i'z'

— M|

Now, N = 100, which is even.

A
The class interval containing (3 \J or 50" item is 35.5-40.5. Therefore, 35.5-40.5 is the

median class.

We know,

Median N !

Here, 1 =35.5,C=37,f=26,h=5and N =100

all — 37
= 3.5 = 30.0 o=
Therefore, Median 2.0+ 26 X 9 =32.0+2.0= 38
Now, we calculate the absolute values of the deviations from median, |zi — M| ang
Z filw = M| _ 735
|8
MDIM) = — Ny — M
M.D.(M) m;mh |
735
= _73p
100

Hence, the mean deviation about the median is 7.35
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NCERT solutions for class 11 maths chapter 15 statistics-Exercise: 15.2
Question:1. Find the mean and variance for each of the data.

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

Answer:

Mean (. ) of the given data:

6+7+10+12+13+4+8+12 T2

.E'E' — —

. = =9
1 8 8

T =

20| =

8
i=

. ) —
The respective values of the deviations from mean, |.7i — 1 ) are

-3,-2,134-5-13

Hence, Mean = 9 and Variance = 9.25

Question:2. Find the mean and variance for each of the data.



First n natural numbers.
Answer:

Mean (T ) of first n natural numbers:

., n(n4+1) ;
1 —— n+l1

= — 'EIE. — —

n < n 2
1=1

; T
2 1 r —\2
0" = — E (x; — T)
. n £
We know, Variance i=1

L .3
5 1 ( n+ l)
ot = — T — —;
n = 2

1

We know that (@ — b)? = a® — 2ab + b*

s (m+1)2n+1) (n+1)2 (n+1)2
— 7= 6 T T 2

n+1 n?—1
Hence, Mean= 2 and Variance= 12

Question:3. Find the mean and variance for each of the data

First 10 multiples of 3

Answer:

First 10 multiples of 3 are:



3,6,9,12, 15,18, 21, 24, 27, 30

Mean ( T ) of the above values:

The respective values of the deviations from mean, i — T) are

-13.5,-10.5,-7.5, -4.5,-1.5,1.5,4.5, 7.5, 10.5, 13.5

10

1
o= [z, —T)°
T =1
T ] 742.5 4o
—_— | S = = 4.4
10 2T T

Hence, Mean = 16.5 and Variance = 74.25

Question:4. Find the mean and variance for each of the data.

fil2l 4|7 ]|12|8|4]|3

Answer:



v | fi fix; (2; =) | (z; —2)* | file; —7)?

6 |2 12 13 169 338

10 | 4 40 -9 81 324

14 | 7 98 -5 25 175

18 | 12 216 -1 1 12

24 | 8 192 5 25 200

28 | 4 112 9 81 324

30 | 3 90 13 169 363
Z fi Z fizi Z filz; — T)°
=40 =760 =1736

N = Z fi — 40: Z firi = 760
i=1 =1

1 — 760
T=— = — = 19
: _x-';f‘” 10

. N
We know, Variance, i=1




Hence, Mean = 19 and Variance = 43.4

Question:5. Find the mean and variance for each of the data.

r; |92 |93 | 97 | 98 | 102 | 104 | 109
fil3 12|32 6 3 3
Answer:
T; fi fix; (z; — T) (z; — T)? filz; —T)?
92 3 276 -8 64 192
93 2 186 -7 49 98
97 3 291 -3 9 27
98 2 196 -2 4 8
102 6 612 2 4 24
104 3 312 4 16 48




109 3 327 9 81 243
Z fi Z fixi Z filx; T)*
=22 = 2200 =640
N = fi = 22 firi = 2200

We know, Variance, N
640
2 = —=29.09
29

Ay

Hence, Mean = 100 and Variance = 29.09

Question:6 Find the mean and standard deviation using short-cut method.

r; |60 | 61|62 |63 |64 |65|66| 67|68

fi| 2 1 1121291251210 | 4 | 5

Answer:

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



0| s = i | ?

60 2 -4 16 -8 32

61 1 3 9 3 ¢

62 12 -2 4 -24 48

63 29 -1 1 29 29

64 25 0 0 0 0

65 12 1 1 12 12

66 10 2 4 20 40

67 4 3 9 12 36

68 5 4 16 20 80
Z fi Z fiyi Z i
5100 = =286




{——Z,ﬂgth m-m:m

& J- |: .- 3 p 9 n
T = — _ﬁ'l,' Qs — I._ 4 ‘II_.i| e ,Ir,l_'
We know, Variance, N2 2 : fiy; E fiui,

5 1 - 2
. g% — 100({286) — (0)*
(1002 [ ' ]
28600 %6
10000 T 7

We know, Standard Deviation = & = v Variance

o =/2.86 = 1.691

Hence, Mean = 64 and Standard Deviation = 1.691

Question:all0anan0daddannannand?. Find the mean and variance for the

following frequency distributions.

Classes 0- | 30- | 60- | 90- | 120- | 150- | 180-
30| 60 | 90 | 120 | 150 | 180 | 210

Frequencies | 2 3 5 10 3 5 2

Answer:

Classes Frequency Mid point fizi (r; —T) (x; — T)

f-" XLy

fz'lz-if'z' —T)




0-30 2 15 30 -92 8464 16928

30-60 3 45 135 -62 3844 11532

60-90 5 75 375 -32 1024 5120

90-120 10 105 1050 2 4 40

120-150 3 135 405 28 784 2352

150-180 5 165 825 58 3364 16820

180-210 2 195 390 88 7744 15488
Y fion > fuxi > filwi —7)
=30 =3210 =68280

T = %i; fir; = 33[1]0 = 107

We know, Variance, =1

Hence, Mean = 107 and Variance = 2276

65280

= 2276



Question:allJa00annanddadfacnanns. Find the mean and variance for the

following frequency distributions.

Classes 0- | 10- | 20- | 30- | 40-
10 | 20 | 30 | 40 | 50
Frequencies | 5 8 15 | 16 6
Answer:
Classes | Frequency Mid-point fir; (z; —T) | (z; —T)° filz; —7)°
fi T

0-10 5 5 25 -22 484 2420
10-20 8 15 120 -12 144 1152
20-30 15 25 375 -2 4 60
30-40 16 35 560 8 64 1024
40-50 6 45 270 18 324 1944




We know, Variance, =1

5 B600
T° = —
al

= 132

Hence, Mean = 27 and Variance = 132

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

Height 70- | 75- | 80- | 85- | 90- | 95- | 100- | 105- | 110-
in cms 75 |1 80 | 85 | 90 | 95 | 100 | 105 110 115
No. of 3 4 7 7 15 9 6 6 3
students
Answer:

Let the assumed mean, A=92.5andh =5



Height | Frequency | Midpoint Yi h vl | fin fiy?
incms | f; T;

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
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- 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

Z fion

=60

Z Jf I." i

Z J]( I." '!f.u_}

=254




Mean,

n

6

| :
- o e . .) I__ N I._ — =
y=A ~ ;ﬁyz x h =925 0 x =93

2 J- [ ' @ i ) 0]
G-_. - ar? -ﬂl .E _. - I\. .E ..:I_.} x IIJ_.
We know, Variance, N2 Z fiy; E fiyi,

We know, Standard Deviation = @ = v Variance

oo =/ 105.583 = 10.275
Hence, Mean = 93, Variance = 105.583 and Standard Deviation = 10.275

Question: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

Calculate the standard deviation and mean diameter of the circles.

[ Hint First make the data continuous by making the classes

as 22.0 —36.5,36.0 — 40.4,40.0 — 44.5,44.5 — 48.2,48.5 — 52.9 gnd then proceed.]
Answer:

Let the assumed mean, A=925andh =5



Diameters No. of Midpoint | ¥ = = ; < .ff;'z fivi fz'.ffsg
circles fi | x;

32.5-36.5 15 34.5 -2 4 | -30 60

36.5-40.5 17 38.5 -1 1 -17 17

40.5-44.5 21 42.5 0 0 |0 0

44.5-48.5 22 46.5 1 1 22 22

48.5-52.5 25 50.5 2 4 | 50 100
Sy S | S g
=100 =25 =199

Mean,

1 25
J1——quz><h 4?J—mx4—433

'} ¥
= e — | I x h-
We know, Variance, N [ Z fiy: Z fiyi) }

We know, Standard Deviation = @ = V' Variance




Hence, Mean = 43.5, Variance = 30.84 and Standard Deviation = 5.553

NCERT solutions for class 11 maths chapter 15 statistics-Exercise: 15.3

Question: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
Answer:

The group having a higher coefficient of variation will be more variable.

Let the assumed mean, A=45and h =10
For Group A
I, —
Marks | Group A | Midpoint | ¥ =

f i

T;

2
h

J]( I." 175

J][ I." gf




10-20 | 9 15 -3 -27 81
20-30 | 17 25 -2 -34 68
3040 | 32 35 -1 -32 32
40-50 | 33 45 0 0 0
50-60 | 40 55 1 40 40
60-70 | 10 65 2 20 40
70-80 | 9 75 3 27 81

> fio S fw |

=130 =-6 =342

Mean,

(i

i —6
14+ = fiyi x h =45+ — x 10 = 44.6
N2 150

T = .

1

2 T @ i o] o]
7= — | N s — | ” ‘J_.i| w B2
We know, Variance, N2 [ Z fiy; E fiyi,

We know, Standard Deviation = @ = V' Variance



7« 100
Coefficient of variation = &

15.09
> % 100 = 33.83
C.V.(A) = 44.6
Similarly,
For Group B
I, — 4 5 5
Marks Group A Midpoint Yi =y Y fiyi fiy;
T — 45
/i 2 aheT
10-20 10 15 -3 9 -30 90
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 4 30 60
70-80 7 75 3 9 21 72




Z fion = Z fiyi Z fz'.ff;z

150 =-6 =375

Mean,

n

1 6
T A =S xh =45+ 2 % 10 — 44.6
: N ; Jigi x b =45+ =0

2 L [ r 2 n 5
We know, Variance, N2 Z fiy; § fiyi,

We know, Standard Deviation = @ = v Variance

7 = /249.84 = 15.80

7 %100
Coefficient of variation =

15.80
C.V.(B)= 44.6

x 100 = 35.42

Since C.V.(B) > C.V.(A)

Therefore, Group B is more variable.

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

value:




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

Answer:
X( 1) Y(¥i) | T ;
35 108 | 1225 | 1166
54 107 | 2916 | 1144
52 105 | 2704 | 1102
53 105 | 2809 | 1102
56 106 | 8136 | 1123
58 107 | 3364 | 1144
52 104 | 2704 | 1081
50 103 | 2500 | 1060
51 104 | 2601 | 1081




49 101 2401 1020
=510 = =26360 | =11C
1050
For X,
1 510
T=-9% ;= Jﬁ — 51
Mean , e
1
7 7 7
o= — |n s — | 1 ]‘]
Variance, 12 [ Z : Z :

We know, Standard Deviation = & = W

Variance = v”'ﬁ = 5.91

n.91

7 %100 = 227 % 100 = 11.58
CV.(X)=T 51
Similarly, ForY,

1 ¢ 1050
F=— > 4= =105

Mean , b=

T = — |n y: — | ;e
Variance, n? Z Yi Z 4

We know, Standard Deviation =

T

CV.(Y)=T

o = VVariance = V4 = 2

2
X 100 = — x 100 = 1.904

105



Since C.V.(Y) < C.V.(X)

Hence Y is more stable.

Question:3(i) 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 286 643
Mean of monthly wages Rs 5253 Rs 5253
Variance of the distribution of wages 100 121

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

Answer:

Given, Mean of monthly wages of firm A = 5253

Number of wage earners = 586

Total amount paid = 586 x 5253 = 30,78,258

Again, Mean of monthly wages of firm B = 5253

Number of wage earners = 648

Total amount paid = 648 x 5253 = 34,03,944



Hence firm B pays larger amount as monthly wages.

Question:3(ii) 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 H86 648
Mean of monthly wages Rs 5253 Rs 5253
Variance of the distribution of wages 100 121

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

Given, Variance of firm A = 100

Standard Deviation = 7.4 = VVariance = v/100 = 10

Again, Variance of firm B = 121

Standard Deviation = 08 = V' Variance = 121 = 11

Since 78 = 7.4, firm B has greater variability in individual wages.

Question: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 goals. Find which team may be considered more consistent?

Answer:
2 2

No. of goals Frequency | *; | fir; fir;

scored 11 fi

0 1 0 0 0

1 9 1 9 9

2 7 4 14 28

3 5 9 15 45

4 3 16 | 12 48
Z fz. = Z ..fl.;'r.; Z f..lf
=25 =50 =130




For Team A,

Mean,
1 — 50
7 N ; fir; 55 2

1

¥ - ol F o]
o2 N e I.L _IEI_lll_,i|
We know, Variance, :\-‘2[ Z"ﬂ ! Zf‘ b

9 | fm 2

— 7 T 25 [25(130) — (50)?]
750 .
625 T

We know, Standard Deviation = & = v Variance

o=v1.2=1.09

7 100 = 29 100 = 545
CV.(A)=T 2
For Team B,
Mean =2

Standard deviation, @ = 1.25

o 1.25 o
= % 100 = % 100 = 62.5
CV.(B)=7 2

Since C.V. of firm B is more than C.V. of A.

Therefore, Team A is more consistent.



Question:5 The sum and sum of squares corresponding to length = (in cm) and

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

50 50 50 50
D m=212) xf =002.8,) yi=2613 yi =1457.6
1=1 1=1 1=1 1=1
Which is more varying, the length or weight?
Answer:
For lenght x,

1 — 212
n < ol
Mean, i=1

= o’ = o7 [50(902.8) — (212)7]
(ol)=
5 0784
%00

We know’ Standard Deviation = & = W Variance = v0.0784 = (.28

0.28
7 %100 = % 100 = 6.603
C.V.(x) =17 4.24
For weight y,
Mean,
1 — 261
Mean, i 2



1
— g% = =0 [50(1457.6) — (261)?]
(ol)=

= 5= = 1.9036

We know, Standard Deviation = @ = v Variance = v 1.9036 = 1.37

—_

3
2.

=1

x 100 = 26.24

7 100 =
CV.(y)=T

wn
]

Since C.V.(y) > C.V.(x)

Therefore, weight is more varying.

NCERT solutions for class 11 maths chapter 15 statistics-Miscellaneous

Exercise

Question:1 The mean and variance of eight observations are 9 and 9.25 , respectively.
If six of the observations are 0. 7, 10,12, 12 544 13 , find the remaining two

observations.

Answer:

Given,

The mean and variance of 8 observations are 9 and 9.25, respectively
Let the remaining two observations be x and y,

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

— 6—?—1(]—12—12—13—-2'—.{4’_9

~ Mean, B



60+x+y=72
x+y=12-(i)
Now, Variance

1 B
==Y (o — ) =925
n

=1
- 1 2 2 2 2 2 2 2 2
— 0.25 = 3 (=3 + (=2 + P + B+ 42 + 2% + o> — 18(x +y) + 2.9%]
- 1 7 2 7 7 2 7 2 7
025 ==[(=3)2 + (-2 + 12+ 32+ L2+ 22 + 2 + —18(12) + 2.9
— 9.25 8[( P (=2 + 1243+ 47 42 + 2+ —18(12) + ](Using(i))
- 1 2 2 1 2 2
— 0.25 = 3 [48 + 2% + y* — 216 + 162] = g [+* + 4% — 6]

— =* + 7 = 80 (i)
Squaring (i), we get
o+t + 2ry = 144 (jij)
(iii) - (ii)

2xy = 64 (iv)

Now, (ii) - (iv):

x? + y? — 2y = 80 — 64

— (r—y)* =16
— r—y=+4 ~(v)

Hence, From (i) and (v):

Xx—-y=4=—x=8andy=4



X—-y=-4=—=x=4andy=8
Therefore, The remaining observations are 4 and 8. (in no order)

Question: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:

Given,

The mean and variance of 7 observations are 8 and 16, respectively

Let the remaining two observations be x and y,

Observations: 2, 4, 10, 12, 14, x, y

— 24+4+10+12+14+x+

};: — R IE'I|II.=-\
~ Mean, {
42 + x +y =56
x+y=14 -(i)

Now, Variance

AN w— 16
T

" i=1

— 16==[(-6) +(—4) + 22+ 47 +6°+ 2* + o — 16(x + y) + 2.8

—_

= 16 == [364+16+4+ 16+ 36 +2° +y* — 16(14) + 2(64)]

=
i

(Using (i)



1

=
i

2

[«® + ¢* + 12]

= 16 == [108 +2* +y° — 96] =

— o+ y =112 — 12 = 100 i)

Squaring (i), we get

o+ y* + 2y = 196 (jii)

(iii) - (ii) :
2xy = 96 (iv)
Now, (ii) - (iv):

4y — 2ry = 100 — 96
= (r—y)? =4
= r—y= %2 ~(v)

Hence, From (i) and (v):

X—y=2=x=8andy=6

X—y=-2=—x=6andy=8

Therefore, The remaining observations are 6 and 8. (in no order)

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

standard deviation of the resulting observations.
Answer:

Given,



Mean = 8 and Standard deviation = 4

Let the observations be *1: 2, 73, T4, T5 and g

e R L B I i e i -
=0

a
Mean, 6

Now, Let Y: be the the resulting observations if each observation is multiplied by 3:

STy T T Ys T 6
New mean, G

JUR I i i T ol T ol e i - T R oo
= ) — 3 > E‘l
6

=24

We know that,

Standard Deviation = @ = Vv Variance

N
n 1
0

Now, Substituting the values of i and T in (j):

1
— x 864 = 144
Hence, the variance of the new observations = 6



Therefore, Standard Deviation =7 = VVariance =+/144 = 12

. . _— F . . .
Question:4 Given that = is the mean and == is the variance of n observations .Prove
that the mean and variance of the observations 1. &Lz, 3. ..... 0Ly

are axr and a2 respectively, (a # 0]
Answer:
Given, Mean = & and variance = o2

Now, Let i be the the resulting observations if each observation is multiplied by a:

Hence the mean of the new observations @F1: @2, F3. ..... 0y jg g1

We know,

Now, Substituting the values of *; and T ;

. . - . - - . a 9
Hence the variance of the new observations @:1: 22, L3, .. iy jg g 7 ©



Hence proved.

Question:5(i) The mean and standard deviation of 2() 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:

Given,

Number of observations, n = 20
Also, Incorrect mean = 10

And, Incorrect standard deviation = 2

Thus, incorrect sum = 200
Hence, correct sum of observations = 200 — 8 = 192

Therefore, Correct Mean = (Correct Sum)/19

192

19



=101

Now, Standard Deviation,

,which is the incorrect sum.

Thus, New sum = Old sum - (8x8)

= 2080 - 64

= 2016

Hence, Correct Standard Deviation =

= /106.1 — 102.01 = +/4.00
=2.02

Question:5(ii) The mean and standard deviation of 2() 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 it is replaced by 12.

Answer:



Given,

Number of observations, n = 20

Also, Incorrect mean =10

And, Incorrect standard deviation = 2

Thus, incorrect sum = 200

Hence, correct sum of observations = 200 -8 + 12 = 204

Therefore, Correct Mean = (Correct Sum)/20

204

20

=10.2

Now, Standard Deviation,

,which is the incorrect sum.

Thus, New sum = Old sum - (8x8) + (12x12)

= 2080 - 64 + 144



= 2160

Hence, Correct Standard Deviation =

= /108 — 104.04 = +/3.96

=1.98

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 42 392 40.9
Standard deviation 12 15 20

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

lowest?

Answer:

Given,

Standard deviation of physics = 15

Standard deviation of chemistry = 20

Standard deviation of mathematics = 12



We know ,

Standard Deviation
= =% 100
C.V. Mean

The subject with greater C.V will be more variable than others.

]_-._
CV.p=— % 100 = 46.87
32
. 20 .
/o = % 100 = 48.89
40.9
12 )
OV = — % 100 = 28.57
42

Hence, Mathematics has lowest variability and Chemistry has highest variability.

Question:7 The mean and standard deviation of a group of 100 observations were
found to be 20l 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:
Given,

Initial Number of observations, n = 100

T
A 1
T = — E T
n
=1

104 100
1

2 = T Z; — Z = 20

Thus, incorrect sum = 2000



Hence, New sum of observations = 2000 - 21-21-18 = 1940
New number of observation, n' = 100-3 =97

Therefore, New Mean = New Sum)/100

1040

,which is the incorrect sum.

Thus, New sum = Old (Incorrect) sum - (21x21) - (21x21) - (18x18)

= 40900 - 441 - 441 - 324

= 39694

Hence, Correct Standard Deviation =

= V108 — 104.04 = +/3.96

= 3.036
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