MATHEMATICS - Xl

Nurturing Success...

| Mean Deviation From The Means NCERT

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qs.

Q9.

Q10.

Find the mean deviation about the mean for the following data:

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

Find the mean deviation about the mean for the following data:
15,17,10,13,7, 18,9, 6,14, 11

Find the mean deviation about the mean for the following data:
12,3,18,17,4,9,17,19, 20, 15,8,17,2,3,16,11,3,1,0,5

Find the mean deviation about the mean for the following data:
6,7,10,12,13,4,8,12

Find the mean deviation from the mean for the following data.

Date: 12/10/2021
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Find the mean deviation from the mean for the following data:

Classes

0-10

10-20

20-30

30-40

40-50

50-60

Frequencies

6

14

16

Find the mean deviation from the mean for the following data:

Class

10-20

20-30

30

—40

40-50

50-60

60-70

70-80

Frequencies

2

3

8 14

8

Find the mean deviation from the mean for the following data:

Classes

0-100

100 — 200

200 300

300 - 400

400 — 500

500 -

600

600 — 700

700 — 800

Frequencies

9

10

7 5

4

3

Find the mean deviation from the mean for the following data:
6.5,5,5.25,5.5,4.75,4.5,6.25,7.75, 8.5

Find the mean deviation from the mean for the following data:
38,70, 48,40, 42,55, 63, 46, 54,44

Q11. Find the mean deviation about the mean for following data:

Q12.

X;: 10

30

50

70 90

f.: 4

i

24

28

16 8

Find the mean deviation about the mean for following data:

Height in cm

95-105

105-115

115-125

125-135

135-145

145-155

Number of boys 9

13

26

30

12

10
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Q13. Find the mean deviation about the mean for the following data:

X.

I

3

5

7

9

1"

13

I

f,

6

8

15

25

Q14. Find the mean deviation about the mean for the following data:

2

5

6

8

10

12

2

8

10

7

8
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ACHAEVERS

.......... Nurturing Success...

MATHEMATICS - XI | Mean Deviation From The Means NCERT-Solution

Date: 12/10/2021

si. 4+7+8+9+10+12+13+17 80 _

Mean x = 10
8 8
Table for Calculation of Mean Deviation
X |xi—=x|=]x-10]
4 |4-10| = 6
7 |7-10| = 3
8 |8-10] = 2
9 |9-10| = 1
10 [10-10| =0
12 [12-10] = 2
13 |13-10] = 3
17 |17 -10| = 7
2 x; =80 Y|xi—x|=24
Mean deviation (x) = Mzzi=3.
n 8
S2. Letthe mean of the given databe x . Then
2% 120
X = i=1 = =12 [
n 10

The values of (x,— x )are: 3,5,—-2;1,-5,6,-3,-6,2 = 1.
So, the values of [x,— x |are: "3,5,2,1,5,6,3,6,2, 1.

$3. We have'tofirst find the mean (x) of the given data

The respective absolute values of the deviations from mean, i.e., |x;— x | are
2,7,8,7,6,1,7,9,10,5,2,7,8,7,6,1,7,9,10,5

n=10]
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20
Therefore, > |x; - x| =124

i=1

and M.D. (x) = %=6.2.

S4. We proceed step-wise and get the following:

Step 1: Mean of the given data is

6+7+10+12+13+4+8+12 72 _
8 8

9

X =

Step 2: The deviations of the respective observations form the mean x, i.e., x;,— x are

6-9, 7-9, 10-9, 12-9,13-9, 4-9, 8-9, 12-9
or -3, -2,1 3 4 -5 -1,3

Step 3: The absolute values of the deviations, i.e., |x;— x | are
3,2,1, 3, 4 5 1,3

Step 4: The required mean deviation about the mean is

8
- Xheex
M.D. (x) = ’ﬂT

_ 3+2+1+3+4+5+1+3_£

= =275.
8 8
S5. Calculation of mean deviation about mean.
Xi J fi X; =X | filxi— x|
7 35 5—-14|=9 63
10 4 40 [10-14|=4 16
15 6 90 [15—-14|=1 6
20 3 60 |20-14|=6 18
25 5 125 |25 —14] =11 55
Total 25 350 158
Sl Y fx, 350
Mean="x = = =14
Z f 25
- Dflx,-X| _ 158
.. Mean deviation from the mean = = =6.32.
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S$6. First Method: We construct the following table:

Classes X; f; f. x; |x;,— x| f|x;— x|
0-10 5 6 30 |5-27|= 22 132
10-20 15 8 120 [15-27|= 12 96
20-30 25 14 350 [26-27|= 2 28
30-40 35 16 560 [36-27|= 8 128
40-50 45 4 180 |45-27|= 18 72
50-60 55 2 110 |55 —-27| = 28 56
Total 50 1350 512

Therefore X = %‘ﬁ;" = 1220 =27
Mean deviation from the mean = z %'Xff_ X = 55102 =10.24.

Second Method: We could have avoided tedious calculations of.computing x by following

step deviation method. Let the assumed mean of the data be 25.

Classes | Mid values | d,= X 1_025 Frequencies'| fd, | |x,— X| filx= x|
X;
0-10 5 -2 6 -12 22 132
10-20 15 -1 8 -8 12 96
20-30 25 0 14 0 2 28
30-40 35 1 16 16 8 128
40-50 45 2 4 18 72
50—-60 55 3 2 6 28 56
Total 50 10 512
Mean, x = %ﬁ;’ x Class size = 25+£ x12=25+2=27
Mean deviation from the mean = %= % - 10.24.
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S7.

Class Mid values x; | d; = al 1_045 T, f.d, Ix;— X | flx,— X |
10-20 15 -3 2 -6 30 60
20-30 25 -2 -6 20 60
3040 35 -1 -8 10 80
40-50 45 0 14 0 8 0
50-60 55 1 8 8 10 80
60-70 65 2 3 6 20 60
70-80 75 3 2 6 30 60
Total 40 0 400
Therefore >?=a+zf‘d‘ xh=45+0=45
2 f
Mean deviation from the mean = Z f%’x,.fj— o = 44000 =10
$8. Assume Mean (a) = 350
: x; — 350 . _ _
Classes | Midvalues | d, = ‘17 Frequenciesi(f) | f.d, | |x;— x| | f]x =X |
0-100 50 -3 4 -12 308 1232
100-200 150 -2 -16 208 1664
200-300 250 -1 -9 108 972
300400 350 0 10 8 80
400-500 450 1 92 644
500-600 550 2 10 192 960
600-700 650 3 12 292 1168
700-800 750 4 12 392 1176
Total 50 4 7896
Here, d = X; = Assum?d mean _ X, — 350
class size 100
X =a+ zif"f" x class size
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N ;=350+5i:)><100=350+8=358

S fx -X| _ 7896

D 50

S$9. Let X be the mean of the given data. Then,

Mean deviation from the mean = =157.92

. 6.5+5+525+55+4.75+45+6.25+7.75+85
9

Calculation of mean deviation

X; X, — X |x;— x|
6.5 6.5-6 = -0.5 0.50
5.0 5-6 = -1 1.00
5.25 525-6 = -0.75 0.75
5.5 55-6 = -05 0.50
4.75 475-6 = -1.25 1.25
45 45-6 = =15 1.50
6.25 6.25-6 = 025 0.25
7.75 7.75-6 = 1.75 1.75
8.5 85-6 = 25 2.50

Total 10.00

.y _lef_)_(l_10_
Hence, Mean deviation from the mean = = - =11

9.
$10. We proceed with following steps:

38+ 70 + 48 + 40,4742 + 55 + 63 + 46 + 54 + 44

Step - I: X =
P 10

500
= 2= =50
10
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Step - ll: The deviation of the respective observation from the mean x .

X; X;— X |x;— X |
38-50 =-12 12
70 70-50 = 20 20
48 48-50 = -2 2
40 40-50 =-10 10
42 42-50 = -8
55 55-50 = 5
63 63-50 = 13 13
46 46-50 = -4
54 54-50 = 4
44 44 -50 = -6 6
Total 84
10
Step - lli: Ylx, - X| =84
i=1
10
- 21 =Xl gy
Step - IV: Mean deviation from the mean = - 10 = ﬁ =84
st | | o | x| el
10 4 40 40 < 160
30 24 720 20 ([ = 480

50 28 1400 0.+ 0

70 16 1120 @V 320
90 8 720 40 320 ...@
Total 80 4000 \ 128

_ 2. fix; _ 4000
Therefore X = = =50
Z f 80
flx —x
Mean deviation from the mean = Z %,X!f x| = 1330 =16
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S12.

Classes | Mid values Xx; Frequency (f) | fd, | |x,— x| | flx,— x|
95-105 100 9 —27 25.8 227.7
105115 110 13 —26 15.3 198.9
115-125 120 26 —26 53 137.8
125-135 130 30 0 4.7 141.0
135-145 140 12 12 14.7 176.4
145-155 150 10 20 24.7 247.0

Total 100 —47 1128.8

Let the assumed mean = 130, d,. =X ;S 30
X =130+ 2 19 %10 = 130+ —2 %10
z f 100
=130-4.7=125.3
flx —x

Mean deviation from the mean = z X - x| = 1125.8 = 11.288.

Y f 100

$13. We have

B
N=)Yf =(@6+8+15+25+8 +4)=
=1

- 2 fx _ (BB X5)+(15x7)+ (25 xB)+ (8 x 11) + (4 x13)
N 66

528
= 2£° 28
66

Now, we prepare the table given'below:
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6
X; f; |- X | > filx—X|
i=1
3 6 5 30
5 8 3 24
7 15 1 15
9 25 1 25
11 8 3 24
13 4 5 20
N=66,sum=138
3]
M =Xl 438 o3
MD (X ) = = = =2"=200
N 66 11

Hence, mean deviation about the mean = 2.09.

$14. Let us make a Table of the given data and append other columns.after.calculations.

Xi fi fi Xi | X=X | filxi =X |
2 4 5:5 11
5 40 2.5 20
6 10 60 1.5 15
8 56 0.5 35
10 80 2.5 20
12 60 4.5 22.5
40 300 92
6 6 6
N=7f=40, Y fx,=300," Y f|x -X|=92
i1 =1 i =1
—_1 1
Therefore X=—>3 fix,=—x800=7.5
= 40
and M.D. (x) = lff. |x‘—f|=ix92=2.3
NS 40
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MATHEMATICS - Xl

Nurturing Success...

Mean Deviation From the Median Ncert

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qs.

Q9.

Find the mean deviation about the median for the following data:

Date: 12/10/2021

Marks

0-10

10-20

20-30

30-40

40-50

50-60

Number of girls

6

8

14

16

Find the mean deviation about the median for the following data:

X;

5

7

9

10

12

15

f.

I

8

6

2

2

Find the mean deviation about the median for the following data:

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

Find the mean deviation about the median for the following data:

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

11,3,8,7,5,14,10,2,9

Find the mean deviation about the median for the following data:
3,9,5,3,12,10,18,4,7,19, 21

Find the mean deviation from the median for the data.

34, 66, 30, 38, 44, 50, 40,60, 42, 51

Find the mean deviation about the median for the data given below:

Calculate the mean deviation about the median for the following data:

Class

16-20

21-25

26 -30

31-35

36-40

41-45

46-50

51-55

Frequency 5

6

12

14

26

12

16

Calculate the mean deviation about the median for the following data:

Height (in cm)

95-105

105-115

115-125

125-135

135-145

145-155

13

Number of boys 9

25

30

13

10

Q10. Find the mean deviation about the median for the following data:

I

X

3

5

7

9

1

13

f.

]

6

8

15

3

8

4

Q11. Find the mean deviation about the median for the data given below:
45, 36, 50, 60,53, 46, 51,48,72,42
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Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Q1is.

Q19.

Calculate the mean deviation from the median for the following data:

Age (on nearest 17-19.5 | 20-25.5 | 26-35.5 | 36—40.5 | 41-50.5 | 51-55.5 | 56-60.5 | 61-70.5

birth day

No. of persons 5 16 12 26 14 12 6 5
Find the mean deviation from the median for the following data:

X; 74 89 42 54 91 94 35
f; 20 12 2 4 5 3 4

Calculate the mean deviation from the median of the following data:

Wages per week 10-20 20-30 | 3040 | 40-50 50-60 60-70 70-80

(in Rs)

No. of workers 4 6 10 20 10 6 4
Find the mean deviation from the median for the following data:

X; 15 21 27 30 35

f, 3 5 6 7 8
The scores of a batsman in ten innings are:
48, 80, 58, 44, 52, 65, 73, 56, 64, 54

Find the mean deviation from the median.
Calculate the mean deviation about median for the following data:

Class 0-10 10-20 20-30 30-40 40-50 50-60

Frequency 6 7 156 16 4 2
Find the mean deviation about the median for the following data:

X; 3 6 9 12 13 15 21 22
f; 3 4 5 2 4 5 4 3

The following table gives the less than cumulative frequencies of 199 workers, each of
age 20 years or more in a factory:
Age below in years. | 25 30 35 40 45 50 55 60 65 70
Frequency 21 40 90 |.130-| 146 | 166 | 176 | 186 | 195 | 199

Find mean deviation from the median.
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ACHREVERS

.......... Nurturing Success...

MATHEMATICS - XI | Mean Deviation From the Median Ncert-Solution

Date: 12/10/2021

= = 25" which corresponds to 20 — 30.

S1. Here, N = 50. Median Observation = g_%

Therefore, Median Class is 20 — 30.

Median = z+ﬂ(ﬂ—c)=20+m(25-14)
fla ~ 14

= 27.85

Table for Calculation of Mean Deviation

Marks f; X; c.f. | X;— M| f:| x;— M|
0-10 6 5 6 |56—-27.85|=22.85 1371
10-20 8 15 14 |16 —-27.85|=12.85 102.8
20-30 14 25 28 |25 -27.85|= 2.85 39.9
30-40 16 35 44 |35-27.85|= 7.15 114.4
40-50 4 45 48 |45 —-27.85|=17.15 68.6
50 - 60 2 55 50 |65 —-27.85|=.27.15 54.3
2. ;=50 2 il xi— M}.=%817.1
flx.-M
Mean deviation (M) = Z 1% l: A1 10.34.
>f 50
S2. Here, n = 26 which.is even.

Middle observations are % and gzﬁ +1,i.e., 13" and 14" observations.

13" observation= 7, 14" observation'= 7.

Median = % =7
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Table for Calculation of Mean Deviation

X fi c.f. |Xi— M| =|x;—=7]| filxi— 71|
5 8 8 |15-7|=2 16
7 6 14 |17-7|=0 0
9 2 16 19-7|=2 4
10 2 18 [10-7|=3 6
12 2 20 [12-7|=5 10
15 6 26 |15-7|=8 48
31 =26 X% - M| = 84

Mean deviation (

flx. -M
M): w—ﬁ =223

§3. Data arranged in ascending order as:
36, 42, 45, 46, 46, 49, 51, 53, 60, 72
n=10, whichiseven

Middle observations are % and % +1,i.e., 5" and 6" observations

Now,

Hence,

S4. Data arranged in ascendings order as:
10, 11, 11, 12, 13, 13, 14, 16, 16, 17, 17, 18

5™ observation = 46,

Median =

f 26

6" observation = 49

46 + 49

=47.5

Table for Calculation of Mean Deviation

X; |Xi- M|

36 |36.-47.5| =11.5
42 |42 -475| = 55
45 |45-475| = 2.5
46 |46 -47.5| = 1.5
46 |46 —475| = 1.5
49 |49 -475| =15
51 |51-4756| = 3.5
53 |53-47.5| = 5.5
60 160 +47.51| =12.5
72 |72=47.51| =245
Total 2| xi—M| =70.0

Mean deviation (

n=12, whichis even
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S5.

S6.

Middle observations are 12 and % +1,ie.,6Mand 7" observations

6" observation = 13, 7" observation = 14
13+14

Hence, Median = =13.5

Table for Calculation of Mean Deviation

X; | x;—13.5]

10 |10-13.5] = 3.5
11 |11-13.5| = 2.5
11 |11-13.5] = 2.5
12 |12-13.5| = 1.5
13 |13—-13.5| = 0.5
13 |13-13.5| = 05
14 |14-13.5| = 0.5
16 |16 -13.5| = 2.5
16 |16 -13.5| = 2.5
17 |17-13.5| = 3.5
17 |17 -13.5| = 3.5
18 |18-13.5] = 4.5
Total > |xi— M| =28.0

- _ DX -M| _ 28 _
Mean deviation (M)= &——— = 12 2.38.
n

Here the number of observations is 11 which odd. Arranging the data into ascending order,

we have
3, 3,4, 5 7,9 10, 12, 18, 19, 21

11+1

th
Now, Median = [ J or 6" observation'=9

The absolute values of the respeective deviations from the median, i.e., x;— M are
6,6,75,4, 2,0, 1, 3, 9, 10,12

11
Therefore, X
1

i=

. —M =58

and M.D.(M)=1—11ijx,.—M\z%x58=5.27.
i=l

Arranging the given data in an ascending order, we get:
2,3,8,7,8,9,10,11, 14
Here, n =9, which is odd.
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median = 1

2

-1

2

Thus, M=8

The values of (x,— M) are:
-6,-5,-3,-1,0,1,2,3,6

i=1

= MDM)="" =22

Hence, MD (M) = 3.

(n + 1) observation

(9 + 1) observation = 5" observation = 8

S7. Arranging the data in ascending order, we have

30, 34, 38,40, 42, 44, 50, 51, 60, 66

Here, n = 10, which is even, so median is the mean of

arranged data.

9
YIx,~M| =(@6+5+3+1+0+1+2+3+6)=27

IPRLL : th
(E) term and (24_ 1)
2 2

So, Median= 22744 _ 43

Now,
f X,— 43 |x =43 |
30 30-43=-13 13
34 34-43=-9 9
38 38-43=-5 5
40 40-43=43 3
42 42 -43=21 1
44 44<43= 1 1
50 50-43= 7 7
51 51_43= 8 8
60 60—43= 17 17
66 66-43= 23 23

Total 87

term in the
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As such, mean deviation from the median

n

n

$8. Converting the given series into an exclusive series, we prepare the table, given below:

Class Frequency f; Cumulative Midpoint x;
frequency ¢

155-20.5 5 18

205-25.5 1 23

255-30.5 12 23 28

305-35.5 14 37 33

35.5-40.5 26 63 38 M e

-

405-455 12 75 4Qy,

455-50.5 16 91 48

50.5-55.5 9 100 3

N =100 N
N
Thus, N =100 and therefore, > =50
= median class is 35.5 -40.5
= L=355 =26, h=5 and c¢=37
(z-¢)
—-cC
median = L+ZT><!1
= {35.5 + (80-37) X 5} = (35.6+2.5) = 38
26
Thus, M =38
Now, we prepare the table given below.
"" N7
fi ?’ X; %Q}'xf_Ml fix|x;— M|

5 ,Qr'f 18 20 100

6, Oy 23 A't‘" 15 90

A% 28 e 10 120
14 3 5 70
26 38 0 0
12 43 5 60

16 48 10 160

9 53 15 135

N = 100 735
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Thus, XEx|x,—M|=725 and N=100
2 fixIx -M| _ 735

MD (M) = =7.
(M) N 100 35
Hence, the mean deviation about the median is 7.35.
S9. First we find the median.
Class Frequency f, Cumulative Midpoint x;
frequency c
95-105 9 9 100
105-115 13 22 110
115-125 25 47 120
125-135 30 77 130 %
135-145 13 90 140
145 -155 10 100 ‘150.;
N=3f =100 g“:" h
N
Thus, N =100 and therefore, > =50

= median classis 125 - 135
= L=125, =30, h=10 and c¢=47

2 h
X

Mxm
30

median = L +

= {125+ }=(125+1)=126

A M =126
Now, we prepare the table given below.

Nt »
fi Ty X; &f‘ml fix|x—-M|
¥

Fa
9 %ﬁ"‘y 100 26 234
¥

—

3 v 110 Jq‘k' 16 208

25N, 120 6 150
cﬁ 19@ 4 120
13 140 14 182
10 150 24 240
N =100 1135
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2. hxIx -M| _ 1134
N 100
Hence, the mean deviation about the median is 11.34

MD (M) = = 11.34

§10. We have
6
N=)f =6+8+15+3+8+4)=44
i=1
3]
fr'xi'
/?=i:1
N
=(6><3)+(8><5)+(15><7)+(3><9)+(8><11)+(4><13)
44
_ (18+40+105+27+88+52) _ 330 _ 15 _ 758
44 44 2 '
X, 13|57 ]9|1]13
16| 8|15 3| 8|4
cf | 6 |14 (29|32 |40 | 44
N = 44 which is even.
. _ 1 [N : N .
median = r Ethobservatlon+ 5+1 th observation
= % (22nd.observation + 23rd observation)
=l(7+?)=7
2
Thus, M=7

Now, we have:

flx,—M| [24/16] 0 | 6 | 32|24

<]
> f =44 and iﬁ|xi—M|
/ i=1
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S11.

S12,

6
folx;'_Ml

MD (x) = = 102

N 44
Hence, the mean deviation about the median is 2.32.

=2.32

Arranging the given data in an ascending order, we get:
36,42, 45,46, 48, 50, 51,53, 60, 72

Here, n = 10, which is even

th

-(48+50 J=49

N[ =

th
median = 1 [2] observation + (E + 1}
2 (\2 2

The values of (x,— M) are:
-13,-7,-4,-3,-1,1,2,4,11,23

observation} =

10
YIx,—M|=(13+7+4+3+1+1+2+4+11+23)=69
i=1

= MDM)='"" _— —=—"=69

Hence,

MD (M) =

3

First we make the clean intervals continuous by adding 0.25 to upper limit and subtracting 0.25
from the lower limits of the classes.

Age Mid Values x; | Frequency f; C.f. |x;— 38.63| f:|x;,— 38.63|
16.75-19.75 18.25 J 5 20.38 101.9
19.75-25.75 22.75 16 21 15.88 254.08
25.75-35.75 30.75 12 33 7.88 94.56
35.75-40.75 38.25 26 59 0.38 9.88
40.75-50.75 4575 14 73 7.12 99.68
50.75-55.75 o325 12 85 14.62 175.44
55.75-60.75 58.25 6 91 19.62 117.72
60.75-70.75 65.75 5 96 27.12 135.60

Total 96 988.86
Hence N =96, % =48

The cumulative frequency just greater than 48 is 59. The correspoding class is 35.75 — 40.75.
S0 35.75-40.75 is the median class
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1=35.75,f=26,h=5 F=33, N=96

N_k
Median= I+ 2 xh =3575+ 2833 5 -3863m
f|x. —38.63
Mean deviation from median = Z ’lx’zf | = 988.86 =10.3006

S§13. First we calculate median.

X; f; c.f. | X;— 74 | f;| x;—74 |

35 4 4 39 156

42 2 6 32 64

54 4 10 20 80

74 20 30 0 0

89 12 42 15 180

91 5 47 17 85

94 3 50 20 60
Total 50 625

Since, N =2>f =50 and g =25

The cumulative frequency just greater than g = 25'is 30 and the value of x corresponding to
30is 47. So the median is 74.

D filx~74| _ 625

Mean deviation from median = =12.5
> 50
$14. Calculation of Mean Deviation from Median.
Wages Per Mid-Values | frequency | Cumulative | |x;—45| f|x,—45 |
week (in Rs) X; f frequency
10-20 15 4 4 30 120
20-30 25 6 10 20 120
30~40 54 10 20 10 100
40 —50 45 20 40 0 0
50-60 55 10 50 10 100
60-70 65 6 56 20 120
70-80 75 4 60 30 120
Total N=73f =60 Xf. |x;— 45|
=680
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S15.

S16.

Here, N =60; So, % =30

The cumulative frequency just greater than g =30 is 40 and the corresponding class is 40 — 50.

So, 40 — 50 is the median class.

1=40, f=20, h=10, F=20, N=60

N

N_F
2 p=40+20-20_45

Now, Median= /+

Mean deviation from median = % =11.33

We have to calculate mean deviations about median. So, first we calculate median.
X; f, Cumulative frequency | x; — Median | f.| x;,—Median |
15 3 3 15 45
21 5 8 9 45
27 6 14 3 _ 18
30 7 21 0 0
35 8 29 § 40
Total 32 148
. . o n+1)\" . 2941 " .
Since, n = Xf =29 is odd, the median is the | —— |, observationie., =15" observation,
which is equal to 30. Thus, median is 30.
Therefore, Mean deviation from the median
> flx;—30] _ 148
= = =51
Z f 29
Arranging the data in ascending order, we have
44 48, 52,54, 56, 58,64,65, 73, 80
Here, n=10. So, median is the mean of 5" and 6" terms
Median M = (56; 58) = 57
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Scores Deviations from the median Absolute values of
(x,) x;,— M deviations | x,— M |
44 44 -57=-13 13
48 48 -57=-9 9
52 52-57=-5 5
54 54-57=-3 3
56 56-57=-1 1
58 58-57= 1 1
64 64-57= 7 7
65 65-57= 8 8
73 73-57= 16 16
80 80-57= 23 23
Total 86
Mean deviation = M = 86 =8.6
n 10
S$17. From the following table from the given data
Cumulative
Class frequency Frequency Mid-points [ X/ = Med. | .| x;— Med. |
fi (c.f) X;

0-10 6 6 5 23 138
10-20 7 13 15 13 91
20-30 15 28 25 45
30-40 16 44 35 112
40-50 43 45 17 68
50-60 50 55 27 54

50 508

th

The class interval.Containing NT or 25" item is 20-30. Therefore, 20-30 is the median class.

We know that

Here,

Therefore,

Median= 20 +

Mic

Median ="/« 2f x h

[=20,C=13,f=15 h=10and N=50.

25-13

x10=20+8=28
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Thus, Mean deviation about median is given by
M.D. (M) = liﬂxf —Ml:ix508=10.16.
N = 50

$18. The given observations are already in ascending order. Adding a row corresponding to cumulative
frequencies to the given data, we get (see Table)

X; 3 6 9 12 13 15 21 22
f 3 4 5 2 4 5 4 3
c.f. 3 7 12 14 18 23 27 30

Now, N = 30 which is even.

Median is the mean of the 15" and 16" observations. Both of these observations lie in the
cumulative frequency 18, for which the corresponding observation is 13.

15" observation + 16" observation 13 +13 _
2 24

Now, absolute values of the deviations from median, i.e., | x,— M | are shown in the table

Therefore Median M = 13

Ix-M| | 10 7 4 1 0 2 8 9
f; 3 4 5 2 4 5 4 3
fi| xi= M| 30 28 20 2 0 10 32 27
8 8
We have D> £ =30 and > fix, - M| =149
i=1 i=1
1 8
Therefore, M.D. (M) = N Db |x; - M|
i=1
1
= x149-4.97.
30

S19. First we make class intervalsfind frequencies from cumulative frequencies.
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Age classes |Mid values|Cumulative | Frequency| |x;—36.19]| | f|x;,— 36.19|
Below in yrs X; frequency f

25 20-25 22.5 21 21 13.69 287.49
30 25-30 27.5 40 19 8.69 165.11
88 30-35 SPA0) 90 50 3.69 184.50
40 35-40 37.5 130 40 1.31 52.4
45 40 - 45 42.5 146 16 6.31 100.96
50 45 -50 47.5 166 20 11.31 226.20
55 50 - 55 52.5 176 10 16.31 163.10
60 55 -60 57.5 186 10 21.31 213.10
65 60 - 65 62.5 195 9 26.31 236.79
70 65-70 67.5 199 4 31.31 125.21

Total 199 1754.89

Here N = 199, g =995

The cumulative frequency just greater than 99.5 is 130. The corresponding class is 35 -40. So,
35 — 40 is the median class.

1=35,f=40,h=5, F=90, N=199
N

N_g
Median = / + -2 — x hiz 35 wm = 36.19

flx,<36.19 )
Mean deviation from median = 2 % | = 1754.89

Y 199

=8.819
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AC

MATHEMATICS - XI |

Nurturing Success...

Continuous Frequency Distribution NCERT

Q1. Calculate the mean and standard deviation for the following data:

Wages upto (in Rs.) 15 30 45 60 75 920 105 120
No. of Workers 12 30 65 107 157 202 222 230
Q2. Calculate the standard deviation of the following table:
Length of wire (in cm) No. of wires
72.0-73.9 7
74.0-75.9 31
76.0-77.9 42
78.0-79.9 54
80.0-81.9 33
82.0-83.9 24
84.0-85.9 22
86.0 - 87.9 8
88.0-89.9 4
. The diameter of circle (in mm) drawn in a design are given below:
Diameter (in mm) 33-36 37-40 41 -44 45-48 49— 52
No. of circles 15 17 21 22 25

Q4.

Q5.

Q6.

Q7.

Date: 12/10/2021

Calculate the standard deviation and mean diameter of the circles.

Find the mean, variance and standard deviation for the following data:

Height (in cms)

70-75 75-80 80-85_ 85-90 90-95 95-100 100-105 105-110 110-115

No. of children 3 4 7 7 15 9 6 6 3
Classes 0-10 10-20 20-30 30-40 40-50
Frequency 5 8 15 16 6

Calculate the mean and-wariance for following data.

For a frequency.distribution of marks in History of 200 candidates (grouped in intervals

0-5,5-10, ...)the mean and standard deviation were found to be 40 and 15. Later it was
discovered that the score 43 was misread as 53 in obtaining the frequency distribution.
Find the corrected mean and S.D. corresponding to the corrected frequency distribution.

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
Broup B 10 20 30 25 43 15 7
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Q8. An analysis of monthly wages paid to workers in two firms A and B, belonging to the same

industry, gives the following results:

FirmA Firm B
No. of wage earners 586
Mean of monthly wages Rs. 5253 R. 5253
Variance of the distribution of wages 100

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

(ii) Which firm A or B, shows greater variability in individual wages?
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ACHAEVERS Nurturing Success...

MATHEMATICS - XI | Continuous Frequency Distribution NCERT-Solution

Date: 12/10/2021

S1. We are given the cumulative frequency distribution. So, first we will prepare the frequency
distribution as given below:

Class-Interval | Cumulative|Mid-values| frequency| u; = )('71—:75 fu fu?
0-15 12 7.5 12 -4 —-48 192
15-30 30 22.5 18 -3 —54 162
30-45 65 37.5 35 -2 -70 140
45-60 107 52.5 42 -1 —-42 42
60-75 157 67.5 30 0 0 0
75-90 202 82.5 45 1 45 45
90-105 222 97.5 20 2 40 80

105-120 230 112.5 8 3 24 72
3= 230 Shu; | Tfu?
=-105 | =733

Here, a=67, h=15 N=230, Xfu,=-105 and ¥f u}

1 —-105

Mean=a+ h| —2fu, =675+ 15| ——

sana (N):'U') (230)
=67.5-6.85~=60.65

And Variance, ¢° = h? [1 Yfu? - (1‘21'. u, ]2]

! N = N ! .f.

2
_ 225[m_(_@) }
230 230
= 225[3.1870 -0:2025]
= 671.51

Standard deviation = y/Variance = +671.51 = 25.91

S2. Letthe assumed mean be 80.95.
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Length of wires | No. of wires | Mean Value | u = # u? fu fu?
f X
72.0-73.9 7 72.95 -4 16 - 28 12
74.0-75.9 31 74.95 -3 9 -93 279
76.0-77.9 42 76.95 -2 4 -84 168
78.0-79.9 54 78.95 -1 1 - 54 54
80.0-81.9 33 80.95 0 0 0 0
82.0-83.9 24 82.95 +1 1 24 24
84.0-85.9 22 84.95 +2 4 44 88
86.0-87.9 8 86.95 +3 9 24 72
88.0—-89.9 4 88.95 +4 16 16 64
Total 225 - 151 861

3 fu? (qu)z
N Un)

861 (-151]2
= |22 | 220 x2
225 | 225

= \/3.8267 —0.4504 x 2 = §3.3765 x 2
= 1.8375x2=3.675

Standard deviation = \/

§3. Firstly, the data is to be made continuous by. making classes as 32.5 - 36.5, 36.5 — 40.5,
40.5-44.5-485,485-525

Class-Intervals|Mid values|Frequencies|u; = X’%:zs fu, | u’ f.u?
(x;) (f)
32.5-36.5 34.5 15 -2 - 30 4 60
36.5—-40.5 38.5 17 g | -17 1 17
40.5-445 425 21 0 0 0 0
44.5-48.5 46.5 22 | 1 22 1 22
48.5-52.5 50.5 25 2 50 4 100
>f=100 Yfu,=25 Yfu? =199

Here, we have taken u, = . ; a-X% _f2'5

where, assumed mean is 42.5and h=4
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S4.

S5.

Now,

Variance,

Let,

_ Yfu. 25

Mean= X = a+—=—""Lxh=425+4x —

X Sf * 100
=425+1=435

1 1 2
2=h2 —3Ff 2—(— f ):|
c _NZ U _NE,u,

2
= 42 imgg—(ixzs) ] =42[1.99-i]

100 100 16
=1.99x16-1=31.84-1
= 30.84

Standard deviation = +/Variance
Standard deviation = ¥30.84 =555

_ f.d.
Mean x = A+%xh

= 92.5+£x5=92.5+1=93
60 2

e (2l (o)

=25[4.2333-.01]=25x4.2233 = 105.5825
Standard deviation = 4/105.5825 =.10.27

Variance = h?

Calculation for.Mean and Variance

Height (in cms) f % d =X - A fid) f,d?
70— 75 3 72.5 —4 —12 48
75— 80 4 77.5 -3 —12 36
80— 85 7 82.5 -2 -14 28
85— 90 7 87.5 ) -7 7
90— 95 15 925=A 0 0 0
95-100 9 97.5 1 9 9

100 — 105 6 102.5 2 12 24

105~ 110 6 107.5 3 18 54

110 =115 3 17.5 4 12 48
Total > f=60 >fd=6 > fd? =254

Let

fd.
Mean = A+Z ! 'xh=25+£x10=25+2=27

> f

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 3



S6.

Calculation for Mean and Variance

Classes f; X, d = Xi ; A f. d, f. d?
0-10 5 5 -2 -10 20
10-20 8 15 -1 -8 8
20-30 15 25 0 0 0
30-40 16 35 1 16 16
40-50 6 45 2 12 24
Y f=50 > fid; =10 Y f.d? =68
fd? (Sfd )
Variance = ¢ 2| L1 21
2.0 L 2f
= (oy |2 10) - 100 [1.36 - 0.4]
50 (50
=100x 1.32=132.
Hence, Mean x =27, Variance =132.
We have

Number of candidates = 200, Incorrect mean (X ) = 40, Incorrect' S.D. = 15

Incorrect score = 53, correct score = 43

Now,

=

=

Now,

Uy

= _ XX X
X - = 40= 500
Incorrect 2.x, =8000 = Correct >.x;=38000— 53+ 43 =7990
Correct Mean, x = @ ='39.95
200
—\2
S$p'= \fE(x, - X) JZX (%Y
n
15= [2X _ (40
200

Incorrect Yx = (225 +1600)200 = 365000
Correct Yx? = 365000 — (53)” + (43)* = 364040

= 12241975 = 14975

364040

Correct S.D. = \/ —(39.95)°
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S7. For Group A:
Calculation for Mean and Variance
Marks f, X; d =% - A fd f d?
10-20 9 15 -3 =27 81
20-30 17 25 -2 - 34 68
30-40 32 35 -1 -32 32
40-50 33 45=A 0 0 0
50-60 40 55 1 40 40
60-70 10 65 2 20 40
70-80 9 75 3 27 81
N=3%f=150 > fid=-6 Y fd? = 342
f,d? fd, Y 6}
Variance (For A) = h? 2.1 —~ 219, =(10)° 342 [—6J
N N 150 \150
=100[2.28 —0.0016] =100 x 2.2784 = 227.84.
For Group B:
Calculation for Mean and Variance
Marks f X; dq =% _ A f d, fod?
10-20 10 15 -3 -30 90
20-30 20 25 =2 -40 80
30-40 30 35 ~1 -30 30
40 -50 25 45= A 0 0 0
50 -60 43 55 1 43 43
60-70 15 65 2 30 60
70-80 7 75 3 21 63
N =150 >fid=-6 | Xfd=366
f.d? fd, Y 6 Y
Varianee (For B) = h’ 2. a7 g ~ (102 @_(_6)
N N 150 \150
=100 [2.44 - 0.0016] =100 [2.4384] - 243.84.
Since, variance for Group B is more than that for A, therefore B is more variable than A.
$8. (i) Mean of monthly wages for firm A and firm B are same i.e., Rs. 5253.

Since, the wage earners of firm B are more than that of A, hence firm B pays out larger
amount as monthly wages.
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(i) Variance for firm A= 100
and Variance for firm B = 121

Since, variance for firm B is greater than that of A, therefore firm B shows greater variability
than that of A.
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