RD Sharma
Solutions
Class 11 Maths
Chapter 32
Ex 32.1



Statistics Ex 32.1 Q1(i)



First arrange the given numbers in ascending order
write these numbers in ascending order

3011, 2780, 3020, 2354, 3541, 4150, 5000

we get 2354, 2780, 3011, 3020, 3541, 4150, 5000
Clearly, the middle number iz median, 3020
Calculation of Mean Dewviations

% Idi|= |“i "3'32[]|

3011 9

2780 240

3020 0

2354 666

3541 521

4150 1130

5000 1980

Total d; = 3 |x; — 3020 = 4546

MD= % _ 2% _ga9428

Statistics Ex 32.1 Q1(ii)

Clearly, the middle observations are 46 and 48, So, median= 4%

34
33
42
44
a6
48
54
55
63
70

We have,
Z|x;- 47|=£d; =86

1 1
M.D = ;EFH- ﬁ[saas]- 8.6

Statistics Ex 32.1 Q1(iii)

Arranging the observations in ascending order of magnitude, we have



30
34
38
40
42
44
50
51
60
66

Clearly, the middle observations are 42 and 44, So, median=43
We have,
EI’I{I - 43] = Ed.- = g7

1 1
M.D== 1= —|87|=8.7
~zf|- 5[87]

Statistics Ex 32.1 Q1(iv)

Arranging the observations in ascending order of magnitude, we have

22
24
25

27
28
29
20
31
41
42




Clearly, the middle observations are 28 and 29 . So, median=28.5
Calculation of Mean Dewviation

X-values Deviation from Median
22 5
24 4.5
30 1.5
27 133
29 9.5
31 .5
25 3D
28 > 0.5
41 12.5
42 13.5

Total 47




Clearly, the middle cbservation s . So, median=47.5

Calculation of Mean Deviation

X-values Deviation from Median
38 0.5
70 22.5
43 0.5
34 13.5
B3 15.5
42 S
5.3 i
dd Ty
23 T
47 0.5

Total 84

We have,
E |x',- - 4?.5| =Td; =84

1 1
M.D =% ||= —[84]=-8.4

Statistics Ex 32.1 Q2(i)

1 a0
Mean = HE = = - 10

Calculation ofMean Deviation

*-values Deviation From Mean
2 6
7 3
8 2
9 1
10 0
12 2
13 3
17 7
Total 24

We have,
Tlx - 10|=£d; =24

1 1
M.D=>%ld|==[24]= 3
Lel|- 224]

Statistics Ex 32.1 Q2(ii)



168

1
Mean = ~F | =

=14

Calculation of Mean Deviaton

*-values Deviation From Mean
13
17
16

—

14

11

13

10

16

11
18
12
17

LA L0 = 0 I SN QYN Lol WU L B | AN B Y

T otal

I~J
o

We have,
Tl -14=xzd, =28

1 1
MD=_2|d|=—[28]=2.22
Statistics Ex 32.1 Q2(iii)

500

1
Mean = EE %/ T 50

Calculation of Mean Deviation

*-values Deviation From Mean
38 12
F0 20
45 2
A 10
427 8
55 5
63 13
46 ¢
54l ¢
el 6

Total Sl




We have,
T|x;-50/=%d; =54

1 1
MD=— = —]24]|=2.4
—zf|- [84]

Statistics Ex 32.1 Q2(iv)

Lo

2=~ -=&0
10

1
Mean = HE |X,-|=

Calculation of Mean Deviation

*-values Deviation From Mean
35 12
70 20
4a 2
40 10
42 g
55 3
63 I3
46 4
54 4
e s

Total 84
We have,

Tl -50|=xd; =72
1 1
MD=Zzk|=—=[72]=7.2
~z| - [72]

Statistics Ex 32.1 Q2(v)



First arrange the given numbers in ascending order
write these numbers in ascending order

57, 64,43, 67,49, 59 44 47 61, 59

we get 43,44, 47,49, 57, 59, 59, 61, 64, 67
Let X be the mean of given data, we get

_ A3HAAHATHA S ST S0 1H6446T

H 5]
10
Calculation of Mean Dewviations from mean
A @] =% - 53]
43 12
44 11
47 8
45 &
57 2
59 4
59 4
61 &
&4 9
67 12
Total 74
MD=E¢=E=M
fn 10

Statistics Ex 32.1 Q3

Arrange the given data for income group [ in assending order, middle cbservation is 4400,
S0, median = 4400,
Mean deviation for group |

A= 200
4000 400
4200 200
4400 o

4500 200
4200 400
Total | >7|d| = 1000

1 1000
MD. = =¥ |d| - —= =200



Arrange the given data for income group 11 in assending order, middle cbservation is 4400,
So, median = 4400,
Mean dewviation for group 11

| |di] = e - 4400
800 &00
4000 400
4200 200
4400 0
400 200
4200 400
5200 1400
Tetal Z|di| = 3200
M.O, = EZ,|n::|,| = @= 457 .14
M 7
Mote: Answer given in the book is incorrect.

Statistics Ex 32.1 Q4

First arrange the given numbers in ascending order

write these numbers in ascending order

8 P s B o S S P W R 07 P P 8 L B 1

we get 15.2, 27.9, 30.2, 32.5,40.0, 52.3, 52.8, 55.2, 7280798
+

Cleatly, MMedian = g =46.15

Let 3 be the mean of oiven data, we get

— 152427 9430 2432 5+40 0452 3452 8+35 2472 5+79 0

X= =458
10
Calculation of Mean Dewviations from mean andwmedian
v Hl=lkodes] jgl=peasy
40.0 .15 5.8
523 .15 6.5
T 9.05 8.4
729 26.75 27.1
52.8 .65 7
79.0 32.85 e
32.5 1265 133
15:2 30.95 306
27.9 19.25 17.9
30.2 15.95 15.6
Total 167.4 166.4
A MD = k160 16.74
1 10
M D = l= 1604 =16.64
1 10

Statistics Ex 32.1 Q5(i)



1 455
Mean = —3 b [ <5 =455
X-values Deviation From Mean
34 11.5
66 20.5
30 15.5
38 7.5
44 1.5
50 4.5
40 5.5
60 14.5
42 3.5
51 5.5
Total 90
We have,

E|#; - 45.5=x5d; =90

1 1
M.D = —% | = ﬁ[gu]= d

Moy,
¥ -MD= 45.5-9= 36.5
X +M.D=455+09=0545

. 6 observations lie between ¥ - M.D and X %MD .
Statistics Ex 32.1 Q5(ii)

299

—=29.0
10

1
Mean = FE b [

*-values Deviation From Mean

22 7.9
24 5
30 0
27 2
24 0.
1
4
1

31

25

28

41 11

4. 12
Total 48




We have,
T, -29.9|=2d, = 48.8

1 1
MD =% =A T[48.8]= 4.88

M iy,
¥ -MD= 29.9-4,85 = 25.02
¥ +M.D=20.0+4,88=73478

- L observations lie between & - M.D and X + M.D.

Statistics Ex 32.1 Q5(iii)
494

Mean-—2|x|= = 49,4

38 11.4
70 20.6
48 1.4
4 15.4
63 13.6
42 .4
55 5.6
44 5.4
53 3.6
47 2.4

86.8

We have,
T |, - 49.4] = Ed- = 85.8

MD=—E|G'|— 5[B6.8]= 8.68

Mo,
¥ -MD= 49.4-3.68= 4072
X +M.D=4944+2628=53.08

. & ohservations lie between ¥ - M.D and X +M.D .




Statistics Ex 32.1 Q6

-2

o | =7 =
1 5—x) =xf+x -2x5x

¥ 2xx= EEE f= 2%

/ -3 =
1 _a 2lx+x —2xx)
—2lx=x| =
#

H

—2 =
SR+ x -3 2xx
s s e

)
-3 2 =3
HEX —LnX
T‘;? P Bl b
=0 b

‘.'$|-—IH|-—I-

> &%
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Statistics Ex 32.2 Q1

X A Cum. Freq  |d|=|x - 61| Sk
58 15 15 3 45
5% 20 35 2 40
60 32 67 1 32
61 35 102 0 0
62 25 137 1 35
63 22 159 2 44
o4 20 179 3 &0
65 10 182 4 40
66 8 197 5 40
N=197 Total =336

N= 197,% =985

Corresponding walue for median 15 61

o 336
at = —=17
Mean Dewiation - 05

Statistics Ex 32.2 Q2



We have to calculate mean deviation from the median. So, first we caloculate the median,

x| f | ef | d={x-med) | fd
0|14 | 14 4 56
1 121 ] 35 3 63
2125 |60 2 50
3| 43 |103 1 43
4 | 51 |154 0 0
5| 40 | 194 1 40
6 | 39 | 233 2 78
7| 12 | 245 3 36
245 366

We haveMN = 245 =N /2=122.5
The cumulative frequency just greater than N/2 is 154 and the corresponding value of 2 is 4,
Hence, median = 4

_1 - L [366]-
M.D = = E | = [366]= 1.49

Statistics Ex 32.2 Q3



5 4 Cemfe fl=k-13 Al
5 2 2 8 16
7 4 6 6 24
9 6 12 4 24
11 3 20 2 16
13 10 30 0 0
15 12 42 P 24
17 8 50 4 32
N=50 Total =136
N
> =25
Walue corresponding to 25 15 Median=13
M D= L =272
50
Statistics Ex 32.2 Q4(i)
- P PR S Y
5 8 40 4 32
7 f 42 2 12
9 2 18 0 ]
10 2 20 1 2
12 2 24 3 o
15 & 20 & 36
26 fofal =234 okl =88
Bl ¢
.—lszl - g
26
Mean=5
M D= §m3.39
26
Statistics Ex 32.2 Q4(ii)
x f xf |d=(x-mean)| fd
5 7 35 9 63
10 4 40 B 16
15 G =10 1 5]
20 3 60 § 18
25 5 125 11 55
25 330 158
“lepy =380
Mean = - X BE 14

1 1
M.O = Ezﬁ |.;r}| -E[lge]-a.az



Statistics Ex 32.2 Q4(iii)

® f xf d=(x-mean) fd
10 40 40 1a0
30 24 720 20 430
S0 20 1400 [ [
S0 1% 1120 20 320
an & FA0 40 320
80 4000 1280
1 4000
Mean= —% fx,= ——=50
. D 80
MDD = iz:f ;| = i[lgan]- 16
L =T
Statistics Ex 32.2 Q4(iv)
*; 5 S Ik |= s 21.65 S|
20 6 120 1765 ]
21 4 24 0.65 2.6
22 5 110 0.35 175
23 1 23 1.35 135
24 4 96 235 2.40
20 Total = 433 Total = 25
'“-'_;f'-x-
| |
= =21.63
20
Mear=21.65
MD= a8 =125
20

Statistics Ex 32.2 Q5



% 7 Cum Freg k¢'5|=t:fJ —3Er| fdd,|
15 3 3 15 45
21 5 a 9 45
27 & 14 3 18
30 7 21 0 0
35 1 24 3 40
20 Total =148

N

2 =145

2

Median=30

i T B i

29

Wea have to caloulate mean deviation from the median, So, first we calculate the median,

® f cf d={x-med) fd
35 4 4 29 156
42 2 & 32 £
S4 4 10 20 a0
74 20 30 0 X!
89 12 4z 155 1580
91 5 47 17 85
94 3 50 20 60
=1l 25

We haveN = B0 =N /2=25
The cumulative frequency just greater than N/2 is 30 and the corresponding value of & is 74,
Hence, median = 74 )

1 1
MD = ~EF k| = ﬁ[n£.25:|_ 12.5

% A Cum Frag  |d,|=|x -12| b

10 2 Z 2 4

11 3 i 1 3

12 g 13 0 0

14 3 16 2 &

15 4 20 3 12

20 Total =25
g=m
Median=12
25

MD= —w125
20
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Statistics Ex 32.3 Q1
Ve have to calculate mean deviation from the median. So, first we calculate the median,

CIL * f cf d = {x-med) fd
0-10 5 5 5 20 100
10-20 15 10 15 10 100
20-30 25 20 35 0 0
30-40 35 5 91 10 50
40-50 45 10 101 20 200 |

50 450

1 1
M.D = EEﬂH-|= —5ﬁ[450]=9

Statistics Ex 32.3 Q2(i)

CI X f xf d={x-mean) fd
0-100 50 4 200 308 1232
100-200 150 B 1200 208 1664
200-300 250 Q| 22503 108 972

S00-400 350 10 3500 8 g0
400-500 450 7 2150 9z Bdd
500-600 550 5 2750 192 960
E00-700 Ba0 4 2600 292 1168
J00-800 750 3 2220 392 1176
50 | 17900 7896

17800 _ ..o

Mean = %E =

1 1
MO = Hzﬁ}:ﬂ- ﬁ[?81:;15]- 157,92

Statistics Ex 32.3 Q2(ii)



Classes  f, % d  Jd

J';|x!—?|

95=105 9 100 =3 = 2858 25722
105-115 13 110 -2 -26 18.58 241.54
115-125 16 120 =1 -1 8.58 137.28
125-135 26 130 0 1] 142 3692
135-145 30 140 1 30 11.42 342.6
145-155 12 150 2 24 2142 25704
N=106 Total =—15 Total = 127260
N=106
a=130
k=10
— e
X=a+h[ﬁ]=‘lﬁﬂ.58
N
> hk-Z 127260
M.D= N = 06 =12.005
Statistics Ex 32.3 Q2(iii)
CI e f xf d=(x-mean) fd
0-10 5 65 30 22 132
10-20 15 o] 120 12 96
20-30 25 14 350 2 28
30-40 35 16 560 2 128
40-50 45 4 180 18 72
50-60 55 2 110 28 56
50 1350 512
Mean 27
Mean
Deviation 10.24

1 1350
Mean= —Fifx="+—=27
nE i 0

1 1
MO - HEf’ P'll.|- ﬁ[512]- 10.24

Statistics Ex 32.3 Q3




Find the mean deviation from the mean for the data:

. lasses 0-10 1020 =0-30 30-40 40-50 S0-60
Freguences G =] 14 16 4 2
1 5390
Mean = —Ffx.="—"—=49
n 77, 110
M.D = iEf ;| = L[lﬁ«-]- 14,95
TN 110
Statistics Ex 32.3 Q4

We have to calculate mean deviation from the median. So, first e calculate the median,

CI ® f cf d = (x-med) fd
17-195 1825 5 g 20 100
20255 22,75 1& el 155 248
26355 3075 12 32 7.5 an
36-40.5 38,25 26 5% 0 0
4150.5 45,75 14 73 7.5 105
51555 53,25 1z g5 15 130
56-60.5 58.25 3 a1 20 120
£1-70.5 £5.75 5 96 27.5 137.5

S $80.5

We haveN = 96 =N /2=48
The cumulative frequency Just greater than N/2 15 59 and the corresponding value of % is 38,25,
Henca, median = 38.25

MO = L5t |- ;_6[990.5]= 10,21

1
n

Statistics Ex 32.3 Q5



MDD fFam Meadiaen

Marks Students x Cum.Freg |Ef,|=‘3;—¥‘

0-10 5 5 3
10-20 i 15 13
20-30 15 25 28
in—-40 16 35 44
40-50 il 45 50
N =350
N
Median= [+ ?- F'.r:h- 20 + gl
M.D=%= 10
M D Fom mear
Marks  Students x @ =2 1_035
0=-10 5 5 =3
10=20 & 15 -2
20-30 15 25 -1
3n=40 16 35 1]
40=50 i 45 1
N =350
f=35+mx%u= 27
M.D=%=9.44

Statistics Ex 32.3 Q6

[
Loy

B3
L | w|l'h l_ul

e
W

w|

1o 70

Sid;
15
-16

-15

Total =-40

x10m il — = —
3 3

Jd,
s
3
200
7
Sal
3
390
3
Tatal =500
| - 28 £ |5 - 27|
22 110
12 94
2 30
g 128
18 108
Telal =472



Converting the given data into continuous frequency distribution by subtradng
0.5 from the lower limit and adding 0.5 to the upper limit of each class interval.

Age 5, f, Cumulativefrequency | |d|= |, - 38| £
15.5-20.5 |18 5 ) 20 100
20.5-255 (23 & 11 15 an
25.5-30.5 |28 1z 23 10 120
an.E-35E5 (33 14 a7 g F0
I35.5-40.5 |38 26 63 ] ]
40.5- 455 | 43 12 75 g a0
45 5-50.5 |48 1a a1 10 160
E0.E-EL5.E |E3 =] 100 15 135

N=1>f=100 S f|d| = 735

M
Clearly, W = 100 :>§= 50.

Cumulative frequency is just greater than g is 63 and the corresponding classis 35.5 - 40.5.

| =355, f= 26, h=5, F= 37
N_r
Therefore, median = | + 2 xh = 35.5 + 502—63? =G5 = 38
1 735
MO, = —> f|d|= — =7.35
HE | | 100
Statistics Ex 32.3 Q7
Classes x fix e #7.2% % - 2.2
0-4 4 2 8 g2 28.8
4-37 6 & 36 -’ {3 gt
8-12 B 10 21 0.2 .4
12-16 5 14 70 4.8 240
16-20 2 18 36 &% 17.6
MN=25 Total = 230 Total =960
q
Mgaﬂezz'—?:EﬁE
25
MD:?:B.EJI
=
Statistics Ex 32.3 Q8
Classes  f > K |x—141 flx-141|
-6 4 3 12 11.1 44 .4
£—-12 5 9 45 51 255
12-1%8 3 15 45 09 27
18-24 ] 21 126 6.9 414
24-30 2 27 54 129 258
N=20 Total = 282 Tofal =132.8
2
Mean = “82 =141
MD:lgg'E:E 99
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Statistics Ex 32.4 Q1(i)

« d=(x- Mear) | d?
2 -5 25
4 -3 Q
5 -2 4
6 -1 1
a 1 1
17 10 100
42 140
- 1 1 _
X = Hzxf = —[42]- 7
1 — 2 1
var [x) = H{E{x"_x} }= E{HD} =23.33
sD(x) = ,UI['u'ar{x] = 423,33 = 4.8
Statistics Ex 32.4 Q1(ii)
% d=(%- Meard.” o
& -3 =
7 -2 4
10 1 1
12 3 9
13 4 16
il -5 25
B -1 1
12 3 9
72 74
=L =1 -
x-nzx, [fa]=9
1 — 2 1
var fx) = E{E [)*'; _x) }: E{'M} =19.25
S.D{x]- .)uar{x = 43.25 = 3,04

Statistics Ex 32.4 QI(iii)



X d; = x— 259 d,’

227 =72 5184
235 —6d4 4056
255 —44 1936
269 =30 F00
292 =7 45

299 0 0

312 13 169
321 22 484
333 34 1156
348 49 2401

Total =-9% Total =16375

T =299+ 20 _ 2891
10

o
ar 10

5D =,/153945 =3924

2
= %—[ﬁ] =1637.5-98.01=1532.49

Statistics Ex 32.4 Q1(iv)

X dy=x-13 d?
15 0 0
22 7 45
27 12 144
11 =4 16
9 -6 36
21 & 36
14 -1 1
9 -6 36

Total =8 Total =313
Mm=15+§=16

Var:%—I:BE.?S

SD=.{3875=6.22

Statistics Ex 32.4 Q2



we have, n =20, anda” =5

Mow each observation is multiplied by 2.
Suppose ¥ = 2% be the new data,

K =—T2N; = —w2T N, =2K
20~ 20 “<8
= EX,-2=4EX,-2
Since, o2 =5
1 P b
- - -5
= nEx, {x}

Mow, for the new data:
o? = %z X7 - {E)z = 43,0 - (2§]z=4[}:x,-2- {E}z] = 4x5=20

Statistics Ex 32.4 Q3

We have, =15, and ol =g

Mow each observation is inoreased by 9,
Suppose ¥ = ¥ + 9 be the new data,

— 1 1 -
Xoe T, +9) = | = X, |+9=x+9
TR (15KE J

= T X2 =o(x&09F =2x%+ 2 18x, 47 97

Since, P
= %Ex,-z— (?]2 =4
Mow, for the new data:
a2 = %z X2 (?IZ - l_lstz X2+ 18x, 41 92) - {P+9]2 -

- 1_153;(}.2 + %E 18x, +1—15 £9?- (9)° - (1ex] - [E}E

- [% T X7 - {5]2}, [%E 18x, - {19?)} + [%E o2 _ [g}z]

. [% T2 - {;]1 . [19 " %‘Ex‘ - [19;]] +[11_5"15 Lo - {g}z]
- %Exf - t§}2

-4

Statistics Ex 32.4 Q4



Let the other two be x and y

1+2+6+x+y=5%44 bacause of the mean
x+y=13

Variance = [(1 - 4 42 + (2 - 4 4P2 +(6 - 4.4P2 + (x - 4.4P2 + (y - 4 4P2)/5

Hence
MEE+ETE+ 256+ (n—44p2 +|y—44p2=412
(x—4.4pP2 + [y —4.4p2=2132

Solve simultaneously
—44P2+(13-x-44p2=21.32

(x—4.4p2 + (8.6 - x'2 = 2132

®2 -8 8x+1936+ 7396 - 17T.2x + x2=21.32
22 -2+ T2=10

w2 -13x+36=0

(x—4)x-9)=0

x=4orx=9

fx=4,v=9and

The other two observations are 4 and 9.

Statistics Ex 32.4 Q5

If mean and SD of observations are X and o regpectively,

then mean and 3D of observations multiplied By a constant 'k’ are
Mean=k

SD=k|e

In this question, it i given that k=3

S0 Hew mean = 8x 3=24

Mew SD=4x3=12

Statistics Ex 32.4 Q6



Letx and v be the remaning two ohservations, Then,

Mean=19
- 5+?+10+12+12+13+x+y=g
2]
= 60+x +y =72
= ¥+y=12  —------ (i)

Wanance = 9,25

= %[&2+T2 +10% 4127 +12% +13% + 47 4+ y?) - (Mean)” = 5,25

= l[afm49+1uu+144+144+159+x2+y2)—81-9.25
8

= 642+ x% 4y =722

= x*+yt=80 0 - (ii)

Mow, [x+yj +x - ¥) —E{X +?‘}

= 144+( :| =2x80

= -y) -

= K-y =14
ifx-w=4 thenwv+v =12 andxy-v=4=x=08 yv=4
ifx-w=-4 thenx +y =12 andx -y = -4 = =494, w=15

Hence, the remaining two observations are 4 and 8,

Statistics Ex 32.4 Q7

We have,
n=200,% =40, g = 15.

200 x40 = 2000,

¥-1g X=X
n
Corrected B, = Incarract T x, - [sum of ipederect vaues) + (sum of correct values)

=8000-34-53 43+ 35 =7091
correcied T x, 7681

Corrected mean= - = oD = 30 955
]
Mow, o=15
2 1 2 O
15 & e ] = | —
= 200 = }I (EDEIE J
2
- 255_ [E 2} [BEDDDDGJ

= 255 = ﬁ [zxﬁ} - 1600

= X% =200%x1825= 365000
= Incorrect Ex,-z = 355000,
correctedz x,~ = tinmrrectzxf) - [sum of squares of incorrect values)
+[sum of squares of correct values)
= 365000 - (34)° - 537 + (43)" + 357 = 364109
891
1.2 (1 fe4109 (7991)°
50, Corrected o = ,|[=Zx," - | =Ex;
r r "4 zoo 200

=+/1820.545- 1586.402 = 14,97

Statistics Ex 32.4 Q8



We have,
n=100,% =40, o =5.1

¥ =lyx =% =100x40 = 4000,
n

Corrected I x; = Incorrect £ x, - (sum of incorrect values) + (sum of correct values)

=4000-50+40 = 3990

corrected Zx; 3990
n 100

Corrected meaan= = 39.9

Mow, o=5.1
2
2 1 z 1
= stte gglend)- (e

2
1 . (4000
= @60L= ﬁ[zx" )- [ 100 }

=  26.01= ﬁ[zxf)- 1600
= Tx; = 100x1626.01= 162601
= Incarrect £x,° = 162601,
correctedz x,~ = tinmrrsct}:x,z] - (sum of squares of intorrest values)
+[sum of squares of eorrectvalues)
- 162601~ (50)° + (40)° = 161701

2 : v 2z
0, Corrected o = lzx;z - iﬂ)ﬂ' = hﬁj‘?ﬂl S o al
n n Y 100 100

= 1617.01- 159201 =5

Statistics Ex 32.4 Q9

Wea have, n=20, ¥ =10 and & = 2
- 1
¥ =T x
"

= T =nx =20 x10 = 200

= Incorrected T x, = 200
and,
o =2
= al=4
= %E xl,-z - {Mean]z =4

= Lo wo0-4
20

- T x,” = 104x20

= Incaorrected EX,;Z = 2080,



() when & is omitted from the data:

If 2is omitted from the data, then 19 observations are left.

Mow, Incorrected Zx; = 200

= Corrected Zx; +8 = 200
= Corrected Ty = 192
and,

Incorrected zx,-z = 2080
= Corrected ¢ x,z +82 = 2080
= Corrected Fx,° = 2080 - 64
= Corrected Ex,z = 2016

Corrected mean = %- 10.10

= Corrected varnance = %{Currected z x,-z] - [Corrected m ean]z
2
. 2016 192
c cted === _|2==
= orrected variance T [ 10 ]
Corrected variance = —oo04 - 96864 _ 1440
361 261
1440  12.4/i0

Corrected standard deviation = =1.897

[ 361 19
{ii} When the incorrect observation 8 is replaced by 12!
We have, Incorrected T x; = 200

Corrected Fé; = 200-8+ 12 = 204
and,

Incorrected zx,—z = 2080
Corrected T x,% = 2080=8% + 122 42160

Mow, Corrected means= % = 102

Corrected variance = %(Currecled Ex,:] - (Corrected rm:aan]2

b
= Corrected variance = 2160 _ [E]
20 20
_ 2160 %20 - (204)°
= Corrected variance = =
(20)
= Corrected variance = 43200 - 41616 _ 1534
400 <00
P I| 4 of 1
Corrected standard deviation 1ige 3% 19.909 =1.9899

“V4o0 10 10

Statistics Ex 32.4 Q10



We have, n =100, ¥ = 20 and & = 3

Since x = iEx-
"

= Tx;=nx =20 x100 = 2000

= Incorrect T x, = 2000

and,
o= 3

= a% =9

= iExJ-z - {l‘h"ha:an:l2 =49
n

> L yx?-400=0
100

=  Ex,7=400x100

= Incorrect £ x,° = 40900,

When the incorrect observatons 21, 21,18 are amitted from the data:
=97

Mow, Incorrect Zx, = 2000
= Corrected Fx; = 2000 -21-21=18= 1940

and,
Incorrect Exf = 405900

= Corrected T x;° = 40900 - 212 <212 - 187

= Corrected I x,° = 40900 1206
= Corrected Ex,-z = 39694
Corrected mean = 19+0 20
a7
= Corrected vanance = %{Cnrre:ted Exrz} - [:C orrected ml;l.;ur'n]2
4
= Corrected vanance = 39:?9 - (20)° = 409,22 - 400 =9,22

Corrected standard daviation = Jf0.22 = 3,04

Statistics Ex 32.4 Q11



We have 3 (x, - X)? = Z[x.z— 2%, X + )?2)

- Sx3)+ E[ ~2x%) + [xf

Z[x2] 22X [x)
- S (x2)-2X[n )+n[if
- S (x3)-n[X)’

Dividing both the sides by n we get,

50 XP = S8 [x2)-n(X)]

Taking square root on both the sides

Ez00- %07 = L5 ()-n(%)’
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Statistics Ex 32.5 Q1

X f fx x-mean | (x-mean)’ | f(x-mean)’
4,5 1 4.5 -33.14 1098.45 1098.45
14.5 5 72.5 -23.14 535.59 2677.96
24.5 12 294 -13.14 172.73 2072.82
34.5 22 759 -3.14 9.88 217.31
44.5 17 756.5 6.86 47.02 799.35
54.5 9 490.5 16.86 284d6m | 2557.47
64.5 4 258 26.86 7213 | . 2885.22
N=70 2635 wo £ 1230857
X ¥
\
Here, N =70, Tfx, = 2638 B Qisé’
%= Lizfxn) =25 3764 ;’*:‘i%.
N 70 '\‘,5:‘"
&Y
we have, I  [x; -?}2 - 12308.57
1 -2 12308.57
var (x) = p[zfi (x,. - x) ] ST 175.84

§D.= Jvar(x) = 175.84 = 13.26




Statistics Ex 32.5 Q2

X F Fx x-mean |F(x- (x-mean)’ | F(x —mean)’
0 51 0 -6
1 203 203 -5
2 383 766 -4
3 525 1575 -3
4 532 2128 -2
-5 408 2040 -1
6 273 1638 0
i 139 973 1
8 43 344 2
9 24 243 3
10 10 100 4
11 4 44 5
12 2 24 6

2600 10078

Here, N = 2600, T fxy = 100780,

3.88, Q\Q\

600 Ty

= 1 10078
. ';.'[2 fix;) = 5 -

Since ,

m[x)=1¢=(lzf(x—um)’—{lzf(x—m) }’}
.\'. ' -~ _4\. g .
12 ey
- =ll22161:: : 22)?) J
o* =8.14846-4 51072

¢ =pod)



Statistics Ex 32.5 Q3

H
% Cum Freq i % %
10 15 15 150 1500
0 3 17 340 6300
30 51 19 570 17100
40 78 7 1080 43200
50 o7 19 950 47500
60 109 12 720 43200
N=100  Total=3810 Total = 159300
3810
Moan = S5 = 34.95 |
Var = %-(34. 05)’ = 239.96
SD = 739,96 = 15.49 @ D
(b@
5 A ;% \& T
2 1 2 Q | \{5,‘
3 54
4 x &
5 8 §
6 8 Q,\' 288
7 2 W &
8 2 162 128
9 3 27 243
10 0 0 0
1 2 22 242
12 1 12 144
13 0 0 0
14 0 0 0
15 0 0 0
16 1 16 256



N=40 Total =239 Total =1753

Mean = 2—39 =5975
40
Var="12 _ (59751 =812
40
SD=-B12=285
Statistics Ex 32.5 Q4
0}
X f fx x-mean (x-mean)® | f(x-mean)?
3 7 21 -9.79 95.88 671.13
8 10 80 -4.79 22.96 229.60
13 1) 195 0.21 0.04 0.65
18 10 180 o2l 27.13 271.26
23 6 138 10.21 104.21 625.26
48 | 614 1797.92

Here, N =48,and Zfx, =614
=ik 614
X -A—’(z:f,x,)--‘.'_e_ 12.79
-2
£f[x-x) = 1797.02

var (x) = %[zf

%
2
2
4 16 256
| 14 350
6 11 396
7 6 294

N=60 Total =1393

_8+27+64+704+66+42 277
N 60 )
1393

Var = ——— = (4.62)" =1.88
60

Mean =462

SD=188=1%7



RD Sharma
Solutions
Class 11 Maths
Chapter 32
Ex 32.6



Statistics Ex 32.6 Q1

CI f X  u=(x-A)/h | fu | u* | fu?
0-10 14 5 -2 -28 | 4 56
10-20 13 15 -1 -13 1 13
20-30 27 25 8] 0 0 0
30-40 21 35 1 21 1 21
40-50 15 45 2 30 4 60

a0 10 150
\&

Here, N =90, A=25, %y, =40, F fuf=150 and =10

¢ f

O
«x %

Mean= x = A +h[%z r;u,]

= ¥=25+10[12] = 26.11 &t
90

2 2
var (x) = hz[%z fu? - [.Al_’z fy,] ]- 100[%- (%] ] - 165.4

SD.= Juar(x) = 1654 =12.86



Statistics Ex 32.6 Q2

CI f X fu?
0-30 9 15 81
30-60 17 45 68
60-90 43 75 43
90-120 82 105 0
120-150 81 135 81
150-180 44 165 176
180-210 24 195 216
300 665

Here, N =300, A = 105, Tfu, <137, T f? = 665 a{gﬁ)- 30
F oy

Q"‘z
— 1 3 ¢ L\
Mean = x = A +h[—z f;u,] &
W &
- &
= xX= 105+30(ﬁ]- 118.7 4
300

2 2
1 1 665 (137
var (x) = h?| =g fu?-|=sfu,| |=900| == -[==]| | = 1807.31
) [Nz'u' [NZ"]] 300 (300]]

§D.= Jvar(x) = J1807.31 = 42.51



Statistics Ex 32.6 Q3

CI f x u=(x-A)/h f*u v | f?
0-10 18 S 162
10-20 16 15 64
20-30 15 25 15
30-40 12 35 0
40-50 10 45 10
50-60 5 55 20
60-70 2 65 18
70-80 1 75 16
79 305
&
2
Here, N =794 =35 Zfu/=-71, T fu; 305»;’&9? 10
_ " - @
Mean = x = A+h[—z f;ui] &
N N
P

=  x=35+10[222
79

]- 26.01 N

2 2
var (x) = hz[%z Tt - [%za‘,u,] ]- 100 37%5- [%] ]- 305.30

SD.= Jvar (x) = f305.30 = 17.47



Statistics Ex 32.6 Q4

We have, n = 100, X =40 and o = 5.1

%=Lzx,
n
=  Ix, =nx=100x40 = 4000
Incorrect T x; = 4000

and,
oc=5.1

_ o? =26.01
1 2 2

= —_— X -(Maan = 26,01
nz ! )

= L 5x?-1600=26.01

100 N
=  Tx7%=1626.01x100 -\ \

Incorrect zx,-z = 162601 0 \zf)
O

when the incorrect observation Sﬂvis‘tepla’té.d %@%}

X 439

We have, Incorrect £x; = 4000 G5 ,\Q,

Wogs ,\@

Corrected 3 x, = 4000 - 50 + 40 = 3590
e

and,
Incorrected zx,-z =162601

Corrected £ x,” = 162601 - 502 + 40% = 161701

3990

100 - 39.90

Now, Corrected mean =

Corrected variance = LU(Corrected z x,z) - {corrected mean)?

10



2
) 161701 3990
= Corrected variance = 100 [ 100 ]
2
= Corrected variance = 161701 XIDO; (3990)
{100)
16170100 - 15920100
= Corrected variance = 10000 =25
Corrected standard deviation = JZ_ =5
Statistics Ex 32.6 Q5
Cl Freq MidValue u, S, Jug®
31-35 2 33 -4 -8 32
36-40 4 38 -3 -9 27
41-45 8 43 -2 -16 32
46-50 12 48 -1 -12 12
51-55 16 53 0 0 0
56-60 5 58 1 5 5
61-65 2 63 2 4 3
66-70 2 68 3 6 18 Y
N=50 Total =30 Total =134
Mcan=53+5xﬁ=50 k (
50 \: ¥
134 &S
Var=25x| —-—|=58 /
ol ( 50 25) o
SD=+/58=762
X
Statistics Ex 32.6 Q6

Converting the given data into continuous ‘f{%quency distribution by subtracing
0.5 from the lower limit and adding 0.5 to the upper limit of each dass interval.

Class interval f I;/hd-v::ﬂue u = x;—15.5 fu, u? fu?
1-2 6 1.5 -4 -24 16 96
3-4 4 3.5 -2 -8 4 16
5-6 5 5.5 0 u] 0 0
7-8 1 7.5 2 2 4 4

N=>f=16 > fu, = -30 > ful =116

N=16, > fu=-30,2fu’=116,A=55and h= 1

1 1
Mean = A +h[ﬁ2ﬁu;] =5.5 +1[E x(—SU)] = 3.625

Var(X) = hz{(%zmz]— [%Zf_u;]z} = 1{[%x116] - [%x(-so)]z} ={7.25-3.51} =3.74

Note: Answer given in the book is incorrect.



Statistics Ex 32.6 Q7

Ci x i/
200-201 2005 13
201-202 2015 27
202-203 2025 18
203-204 2035 10
204-205 2045 1
205-206 2055 1

N=70

-54

4y Jithy Sy’
-15 -19.5 29.25
-1 -2 27
-05 -9 45
0 0 0
05 0.5 0.25
1 1 1

Total =-54 Total =62

Mean = 2035+ 2(—) =201.9
70

2
62 (-54
Var=4| — | —| |=0.
ar 4[70 (70)] 0.98

SD=+/0.98=099

Statistics Ex 32.6 Q8
Mean =40
SD=10
n=100
3 x, = 40x100 = 4000

y, prEEh Y e Ypssy
Corrected Sum=4000-30=7043+27=3930

3930

Corrected Mean = - A W
T8 el

Variance = 100

z%
100
Incorrect Y x* =170000

Corrected 3" =

100 = ~(40)

N

' > )
‘i\
: 3 s

<
s
F 4
Rt 4 Q&

0

b4
.

b
W

¢ ’Qo
&
—— o2
\ o
N

.

lncorrectz x,’ —(Sum of squares of mcorrect values) +
(Sum of squares of corrected values)
Corrected 3" xi’ = 170000 - (900+4900) + (9+729)

Corrected > x,' = 164938

Corrected 3" x*
Corrected o= JM —(Corrected Mean ',l2

n

164938

2t - (39.3) =10.24
100

Corrected o =



Statistics Ex 32.6 Q9
Mean =45
Variance =16
n=10
E x, =450
Corrected Sum=450-52+25=423
Corrected Mean =42.3

Variance = 16 @
: N

S x2 MR

16= =2 (45 \$ 4
10 % {"%«
Incorrect . x, = 20410 ; \%‘&‘ <&
Corrected > x = ‘ S o
Incorrect” x? —(Sum of squares of incorrect val@ +
(Sum of squares of corrected values) Q/\Q’
Corrected S x2 = 20410— 27044 625 = @&‘1
Corrected " x Q
Corrected o= Jw = (Corrected Mean 3
"

Brrartadio= %-« 4231 =662

Cerrected Variance = 6.62%6.62 =43 .82
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Statistics Ex 32.7 Q1

We observe that the average monthly wages in both firms is same i.e. Rs, 2500. Therefore the plant with greater variance will have greater
variability. Thus plant B has greater variability in individual wages.

Statistics Ex 32.7 Q2

We observe that the average weights and heights for the 50 students is same i.e. 63.2.
Therefore, the parameter with greater variance will have more variability.
Thus, height has greater variability than weights,

Statistics Ex 32.7 Q3

Coefficient of variation = gxloo

S0, we have:

60% = 22x100 =X = 2% x100 = 35
X 60

70% = 64100 =% = 16 x100-2285
X .70

Statistics Ex 32.7 Q4

CcI f X
1000-1700 | 12 1350
1700-2400 18 2050
2400-3100 | 20 2750
3100-3800 | 25 3450
3800-4500 | 35 4150
4500-5200 | 10 | 4850
120 83 321




Here, N =120,A4 =2750, £fu, =83, £fu?=321and h =700

Mean=x = A +h[%z f,'u,]

=  x=27504+700( 22| 3234.17
120

2 2
var (x) = hz[%z fu? - (%z t,'u,-] ] 490 ono[%- (%] ]- 1076332.64

§0.= Jvar(x) = 107633264 = 1037.46

Coeffident of variation = 5.2 x 100 = 1037:46

—20™ 100 = 32.08
Xy 3234.17

{gk
Statistics Ex 32.7 Q5
(")

Total wages pad by firm A = (Average wages) x(NLﬁn )
= 52.5x587=Rg 809'1.7‘ SG \ o’)‘

Total wages paid by firm 8 = (Average wagﬁs) x(ﬂumber ployees)
= 47.5 x s«a— r&s 30790 O

.‘ " Y \
So, firm A pays higher total w’ang, ,: Q/%
13ed ﬁ. ' 3>

(i) v ¥

In order to compare the varlablllty ofw g@among the two firms, we have to calculate their
coefficients of variation. po

Leto, and o, denote the standard deviations of Firm A and Firm B respectively. Further,

let X, and X, be the mean wages in firms A and B respectively.

we have,

Xy =525  X;=47.5

0 =100 and o,° =121
= oy =100 =10 and  o,=4121=11
Now,

Coefficient of variaton in wages in firm A = % x100
1



=20 L 100-19.05
G

and,
Coefficient of variaton in wages in firm B = ;_2 x 100
2
11
" 27 x100=23.16

Clearly, coefficient of variation in wages is greater for firm B than for firm A,
So, firm B shows more variability in wages,

Statistics Ex 32.7 Q6

In order to compare the variability of weight in boys and girls,
coefficients of variation.
Let o, and o, denote the standard deviations of weightin b lrls"éespectwely Further,

let X1 and X2 be the mean weight of boys and glrls 4 ct
We have, N $ \§>
X, = 60, X3 = 45 f & ° % &
012 =9 md 622 =4 4
= oy=40=3 and c,-,l-?-aa‘ 4
Now, “ A,
4 Ng
Coefficient of variation in welghbs in ba@- x 100
Xy

-%Q;lﬂo -5

and,

Coefficient of variation in weights in girls = ;_zx 100
2

- i>tlL'lE| = 4.44
45

Clearly, coefficient of variation in weights is greater in boys than in girls,
So, weights shows more variability in boys.



Statistics Ex 32.7 Q7

In order to compare the variability of marks in Math, Physics, and Chemistry,
we have to calculate their coeffioents of variation.

Let o,,0, and o, denote the standard deviations of marks in Math, Physics and Chemistry respectively.
Further, let X; , X5 and X3 be the mean scores in Math, Physics and Chemistry respectively.
We have,
X, = 42, X =32 X3=40.9
= oy =12 op,=15 ca =20

Now,
Coefficient of variation in Maths = 2L x 100 = 22 100 = 28,57
X, 42
Coefficient of variation in Physics = ;_zx 100 = %xwo - 46.@ d {é"‘;

2
. R . o 20
Coefficient of variation in Chemistry = —2 x100 = &B
- 2 ,U!xg’ .

2

Clearly, coefficient of variation in marks is greatestin Chem| ygng owest in Math.
S0, marks in chemistry show highest variability and marks in Ms show lowest variability,

Statistics Ex 32.7 Q8 NN .

344 $ '«’ Q/
Let’s first find the coefficlent of vanable for Group &}*
L 4 A

Cl | x usGeAYh | fu o | fu
10-20 9 15 -3 -27 9 81
20-30 17 | 25 -2 -34 4 68
30-40 32 | 35 -1 -32 1 32
40-50 33 | 45 0 0 0 0
50-60 40 |55 1 a0 1 | 40
60-70 10 | 65 2 20 4 40
70-80 9 75 3 27 9 81

150 -6 342




Here, N =150,A =45, Tfu, = -6, Tfu? =342 and h = 10

Coeffioent of variation = == x 100 =

Mean=x = A +h(%—2 f,’u,]

v =a5410[—2) - 446
150

1

var (x) = h* [%z fuf - [F

$D.= Jvar(x) = 227,84

gD

X1

2
zr,'u,-] ]= 100|322

=15.0¢%

15.09

150 '[E

x100=33.83

W

7
5

2
-0 ] ] =227.84

5
%
%

Now, let's find the ceefficient of variable for Grou \}}‘Q
CI f X - u=(x-A)/ h\%?’ fu | fu?
10-20 £ 10, | 15", -3 QC) 30 9 90
20-30 20 |25 -20 -40 4 | 80
3040 30 |35 o 30 1| 3
4050 25 |45 N 0 © 0
50-60 43@WP'55 &Y 1 43 1 43
60-70 15 %’b" 2 30 4 | 60
70-80 7 7 3 21 9 | 63
150 -6 366

Here, N =150,A = 45, T fu, = -6, Tfu? =366 and h = 10

=

Means=x = A +h[%z f,‘u,]

x=45+10[=2) = 446
150




2 2
1 1 366 -6
var(x)-h2 szpf—(;zf}u,] ]- 100 m-(m) ]-243.84

SD.= Jvar(x) = f227.84 = 15.62

Coefficdent of variation = gx 100 = 13.62 x100 = 35.02
X, 44.6
Group G, is more variable,
Statistics Ex 32.7 Q9
b )
CI f X u=(x-A)/h fyf@ “{;2
10-15 2 12.5 -2 2 P 4P
15-20 8 17.5 -1 \ € o] 8
20-25 20 225 o, &4 i;% Nro| o
\ k \ ;, 3
25-30 35 2.5 1 *3%& 388" 1] 35
30-35 20 325 2 > 40 4| 80
35-40 15 4.37.5 3 Ao’ 45 9|13
100 ~ 108 266
&
&
N
e

O
Here, N =100,A =22.5, Tfu; =108, T2 = 266 and h = §

Means=x = A +h(:—’z t;u,]

108
100

= ;-22.5+5[ )-27.90

2 2
| Lz (Lo |- 2s]288 - (208)7].
var (x) = h [sz,u, [szju,]] 25 T (100]] 37.34




SD.= Jvar(x) = \f37.34 = 6.11

Coeffiaent of variation = S‘_‘D x 100 = 6.11
X 27.90

1

x100=21.9

Statistics Ex 32.7 Q10
X d=(x- Mean) d?
S0 -13 169
24 -24 576
52 4
S3 5
S6 8
S8 10
S 4
S0 2
51 3
49 1
480

X = %zx,- - %[480] =48
var (x) = %{2 (x: -;,2}_ %{930} =98
8D (x)= Jvar{x) = o8 =9.9

Coefficient of variation = §£-x100 = 2-9- x100 = @
48 S

Xy O K

<
3 2 /}“‘
X d=(x-M ah, d?
35 1,3& 169
24 § Q@‘ 576
s2 {:’, 4 i6
53 Y 5 25
s6 8 64
58 10 100
52 4 16
S0 3 4
51 3 9
49 1 1
480 980

- 1 1
X=~EX; = E[IOSO]- 105

var (x) - %{2 (xi -;,2} . %{40} -4

80 (x)= Jar(x) = & =2
D

Coefficient of variation for shares ¥ = s=x 100 = ix 100 =1,90
X 105

Since the coefficient of variation for shares Y is smaller than the coefficient of variation for shares X,
they are more stable.





