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 1z median, 3020
Calculation of Mean Deviations

B ;| = |% 3020
3011 9
2780 240
3020 0
2254 666
3541 521
4150 1130
5000 1980
Total d; =3 |x, — 3020|= 4546
MD= 2% 46 _ 40408
n
Q1(ii)

Clearly, the middle observations are 46 and 48, So, median=47

34
38
42

41
46

48
54
=]
63

70

We have,
5 |>{,- - 4?|= Zd =8¢

1 1
M.D = =z ;| = —[86]=8.6
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Q1(iii)

Q1(iv)

30

34
38
40

42

44
50

21

60

66

24
25
27

28

29
20

31

d1

42




Q1(v)

Arranging the observations in ascending order of magnitude, we have

34
38

42
44
47
48
53
55
63
70

Q2(i)

1 20
Mean = EE |X,I=E =10

Calculation of Mean Deviation

*-values  Deviation From Mean
4 6
7 3
8 2
g 1
10 0
12 2
13 3
17 7
Total 24




Q2(ii)

163

—-14
12

1
Mean = ~F |k

Calculation of Mean Deviaton

“-values  Deviation From Mean
13
17
16

—

14

11

13

10

16

11
18
12
1/
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T otal

[~
o]




Q2(iii)

too

2 - &0
10

1
Mean = ~F P=

Calculation of Mean Deviation

*-values Deviation From Mean

38 12

70 20

48 2

40 10

42 8

55 5

63 13

46 <

54 <

44 B

Total atal

Q2(iv)
Calculation of Mean Deviation
#-values  Deviation From Mean

38 12
70 20
48 2
40 10
42 8
55 5
63 13
46 al
54 al
44 s
Total S




Q2(v)

First arrange the given numbers in ascending order
write these numbers 1n ascending order

o7, 64,43, 67,45 59 44 47 61, 59

we get 43, 44, 47 459 57 558 55 61, 64, 67
Let X be the mean of given data, we get
_AZHARAT A TSI S0 E 1H64H6T

i 55
10
Calculation of IMean Deviations from mean
= 4| =[x =53]
43 12
44 11
47 2t
49 &
57 2
59 4
59 4
f1 &
i} 9
&7 12
Total 74
MD= 2.4, N
1l 10
Q3

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

[
4000 400
4200 200
4400 o

4600 200
4300 4000
Total | >7|d| = 1000

1 1000
MD. = ~FJd| = == =200



Q4

First arrange the given numbers in ascending order

write these numbers in ascending order
400, 523 552,729 52 8. 790,32 5 152279, 30 2
we get 15,2, 279, 3002, 325,400, 52.3, 52,8, 55.2,72.9,7%.0

Clearly, Median

_ 40.0+52.3

=46.15

Let X be the mean of given data, we get

i

= 152427 5430 2452 540 0452 3452 8455 2+72. 54750

=453

Qs(i)

1
Mean = EE be: [

455
10

=455

10

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




Qs(ii)

1 299
Mean = ~F e[ T

K-values Deviation From Mean

22 7.9

2l 5.9

30 0.1

27 2.9

29 (0,9

31 1.1

25 4.9

28 1.9

41 11.1

42 12.1
Total 48.8

Q5(iii)
1 404
Mean = ~F ;[ -5 - 49

G5 11.4

70 20,6

45 1.4

34 15.4

63 136

42 7.4

55 5.6

44 5.4

53 3.6

47 2.4

86.8




> 2% x= 2;2 %= 2nx.

f -2 -
l el | Elx£2+x —2X,X.
—2(x—-x) =
%

7
-2 -

5 -
=;’xf+2x > 2xx

n

-2 -2
1 nx —2nx
~lyganrioin
»n 7

lya?
n



EX-32.2

Ql
X 5 Cum.Freq  |d|=|% -6 k|
58 15 15 3 45
59 20 35 2 40
60 32 67 1 32
61 35 102 0 0
62 35 137 1 35
63 22 159 2 44
64 20 179 3 60
65 10 189 4 40
66 8 197 5 40
N=197 Total =336
N= 197,%’ =985

Corresponding value for median 15 61

Mean Deviation = -3—31§ =1705
197

Q2

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

x| f | ef | d=(x-med) | fd
0|14 | 14 4 56
1 |21 | 35 3 63
2|25 | 60 2 50
3|43 |103 1 43
4 | 531 [154 0 0
5| 40 | 194 1 40
6 | 39 | 233 2 78
7112|245 3 26
245 366
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Q3

% i Gmpe fl=lk-13 Ak
5 2 2 8 16
7 4 6 6 24
9 6 12 4 24
11 8 20 2 16
13 10 30 0 0
15 12 42 2 24
17 8 50 4 32
N=50 Total =136
N
> =25
Value corresponding to 25 1s Median=13
M D= L =272
50
Q4(i)
5 A Jix, |d*|=|x,—9| -}:ldl|
5 8 40 4 32
7 ] 42 2 12
9 2 18 0 0
10 2 20 1 2
12 2 24 3 3
15 ) 30 £ 36
26 Total =234 Total =88
pIEL
26
Iean=5
88

MD= —m339
26



Qa(ii)

® f #f |d=(x-mean)| fd
5 7 35 9 03
10 4 40 - 16
15 8] g0 | 6
20 3 &0 5] 18
25 5 125 11 o5
25 330 158
Q4(iii)
® f xf d={x-mean) fd
10 -+ 40 40 1&0
20 24 720 20 480
S0 28 1400 0 4]
J0 16 1120 20 320
20 g Fa0 40 220
80 4000 1280
Q4(iv)
X 5 Ji%i i = Jx; - 21.65] Al
a0 & 120 165 By
21 4 g4 065 26
i 5 110 035 175
3 1 23 1.35 135
24 4 96 235 .40
20 Total = 433 Total = 15
:ffr:‘
T=21 6l
Mear21 .65

23

MD= —=1125
20



Q5

Ay

15
21
27
30
35

PG

2
Median=30

MD= 1% 510
29

B oo w1 o oW o

Crm Freg
3
a
14
21
29

kil = b - 30|
15

9

th © W

Sl

45
45
18
0
40
Tatal =148



EX-32.3

Ql

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

cI X f of | d=(x-med) fd
0-10 5 S 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 |
30 450

1 1
M.D = ;Ef;‘pil’ “50‘[450]’9

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 8 2250 108 972

300-400 350 10 2500 B g0
400-500 450 7 2150 o2 o644
S00-600 550 5 2750 192 o960
H00-700 550 g 2600 292 1168
J00-2800 720 E] 2250 392 1176
50 | 17900 7896

= 358

1 17900
Mean = —F fx.=
nE i =0

1 1
MO = sz’ |u‘,-|- ﬁ[?egﬁ]- 157.92
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Q2(ii)
Classes A x5 d Jidy |x= B ‘!?I ] 1"{! 3 ﬂ

95-105 9 100 -3 -27 28.58 257.22
105-115 13 110 -2 -26 18.58 241.54
15-125 16 120 -1 -16 8.58 137.28
125-135 26 130 O 0 142 36.92
135-145 30 140 1 30 11.42 342.6
145-155 12 150 2 24 21.42 257.04
N=106 Total =—15 Total =1272.60

N=106

a=130

B=10

?=a+k[zf’d‘]=1ze.5g

=12.005

W
> hlk-X| 127260
M D= ="106



Q2(iii)

CI *® f wf d=(x-mean) fd
0-10 5 3] 30 22 132
10-20 15 8 120 1z Q5
20-30 25 14 a50 2 28
30-40 35 16 560 g 128
40-50 d5 fal 120 18 72
20-60 o5 2 110 25 ob
50 1350 512
Mean 27
Mean
Deviation 10.24
_ 1, 1350 _
Mean-gz r}x,——H 27
1 1
MD = —Lf CAE E[512]- 10.24
Q3
Find the mean deviation from the mean for the daka:
. lasses -1 10210 =U-30 3040 0-50 s0-60
Frequandes &) g 14 16 4 2
1 _ 5300
Mearn = EE Fn = S0 449

1

m[115-4-4-] =14.95

1
M.D = HEﬁH" -




Q4

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

ClI b f cf d = {(x-med) fd
17-19.5 1825 5 =S 20 100
20255 22,75 15 21 155 248
26355 30,75 12 33 7.5 an
36-40.5 28.25 26 3 0 0
41-50.5 45,75 14 73 7.5 105
51555 53,25 1z g5 15 180
SE-60.5 58.25 & 91 20 120
61-70.5 65.75 5 a5 27.5 137.5

o 980.5

We haveN = 96 =N /2 =48
The cumulative frequency Just greater than N/2 is 59 and the corresponding walus of » is 38,25,
Hence, median = 38.25

MD=Lzr - %[930.5]: 10.21

Q5

M.D from Median
Marks Students x Cum freq |d,|='x,—?‘ fa,

0-10 5 5 5 23 &
3 3
10-20 8 15 13 L] 200
3
20-30 15 25 28 % 22
0-40 16 35 44 3 260
3 3
40-50 6 45 50 & 294
3 3
N =350 Total =500
Y-r 30-25 10 70
Median = I + 2 xhw 20+

X10 w20 % — = —
3 3



Q6

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

Age 5. f, Cumulativefrequency | |d]= |=, - 38| £c]
15 5-20.5 |18 ) ) 20 100
Z0,5-25.5 (23 B 11 15 o0
25, 5-30.5 |28 1z 23 10 120
30.E-3FE5.5 (33 14 a7 5 70
25 5-40.5 |38 26 (&) ] ]
40,.5- 45,5 [ 43 12 75 5 60
45 5-L50.5 | 48 16 a1 10 160
B0 E-L5E5 B |E3 =] 100 15 125

M= f=100 > fld| = 735

M
Clearly, W = 100 ::>§= g0,

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

| = 355, f= 26, h= 5§, F= 37

]
2_F
Therefore, median = | + 2 =h = 35.8 + 502_63? =5 = 38
1 73k
MD.= =S fld|= — =7.35
NE | | 100
Q7
Classes X, fix —22 Jls—92
0-4 4 2 3 7.2 28.8
4-3 6 & 36 32 192
8-12 8 10 20 0.3 6.4
12-16 5 14 70 4.8 24.0
16—20 2 18 36 2.3 17.6
N=25 Total = 230 Total =960
&
Mean = “'FI:S'.
25
96



Q8

Classes 7 £ ] |%-141  f|x-141|
0-6 4 12 1 B 44 4
6-12 5 9 45 5.1 25.5
12-18 3 1 45 0.9 =7

18- 24 6 21 126 £.9 414

24 =30 2 21 54 122 £3.8

N=20 Total = 282 Total =1398

Mean = £ =141

20
139.8

MID=——=5632
20



EX-32.4

Q1(i)
X d=(x- Mean) | d?
2 -5 25
4 -3 9
5 -2 !
6 -1 1
5] 1 1
17 10 100
42 140
w= Lo = Llrao-
x—sz, 6[42] 7
var [x) = %{E {x,-—§)2}= %{140} =23.33
SO (x)= Jvar{x)=+23.33 = 4.8
Qi(ii)
X d=(%- Mearn) o
6 -3 9
7 -2 4
10 1 1
12 3 9
13 4 L6
4 -3 25
= -1 1
12 3 9
72 74
=_1 _1 _
x-sz,-E[?Ej-Q

var ¥} = %{z (x: _E)E}= %{?4} =3.25

SD([x)= Jvar{x) = +0.25 = 3.04
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Q1(iii)

X dy=x—299
227 =72
235 —64
255 -44
269 -30
292 -7
299 0
312 13
321 22
333 34
348 49

d}
5184
4096
1936

300

49

0

169
484
1156
2401

Total =-99 Total =16375

-99

X =299+—=2891
10

Var= ————

10

16375 (—99
10

SD=4153945=39.24

Q1(iv)
L/ dy=x%-15
15 0
22 7
27 12
11 -4
9 -6
21 6
14 )
9 -6

Total =8

Mea)z=15+§- =16

P %-1: 3375

SD=3875 =622

144
16
36
36

1
36

2
—) =1637.5-98.01=1539.49

Total =318



Q2
We have, n=20, anda~ =5

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

X=—%2x;= —x20x; =2x
ap & < = pp XeEX
= EK,-2=4E>(,-2
Since, L -
1 PO L
— - -5
= nEx.r [x}

Mow, for the new data:
o2 = %2 X7 - {E}Z = 4m gt - (2§]z=4[2x,-2— {E}z] = 4x5=20



Q3
We have, n =15, and sf= 4

Now each obsarvation is increased by 9.
Suppose ¥ = x + 39 be the new data,

— 1 1 -
X o —7ix;+9) s | —xT X, |+9=x+09
152':I ) (15 z 'J

= DX = D(x+9 = ox + D18, 42 9%

Since, P -
— 2
= LEX‘-Z—{X} =4
n
Mow, for the new data:

a? = %z X2 - {?’2 - l_lstz %2 +T18x, +3 92) - {P +~;J}2 -
- 1_153x"2 + %E 18x, "'1_15 792 {9y - 18%) - [E]E
- [1—15 Bx7 - {;?]21|+ [%E 18x, - {19?]] + [%E 9% - [9}2]
- [% EXJE - {;]2i| o+ [1E ® %EXJ - [18;]} + |:11_5 xlEx{g}E _ {9}2]
= %Exf = F}E

=4



Q4

Let the other two be x and y

1+2+6+x+y=5744 because of the mean
x+y=13

Variance = [(1 =442 + (2-4.4)2 +(6 - 4.4)2 + (x - 4.4)"2 + (y - 4.4)12)/5

Hence
ME56+576+256+ (x-44p2+(y-44p2=412
(x =442 +(y—-44p2=2132

Solve simultaneously

(x—44p2 +(13-x-44y2=2132

(x=4.4)2 + (8.6 - x)*2=21.32
XA2-88x+19.36 + 73.96 — 17 2x + x*2 = 21.32
2x*2-26x +72=10

x2-13x+36=0

(x—=4)x-9)=0

x=4orx=9

lfx=4 y=9and

The other two observations are 4 and 9.

Q5

If mean and 5D of observations are 3 and o respectively,

then mean and SD of observations multiplied by a constant 'k are
Mean=kX

SD=lk|c

In this question, it 15 given that k=3
So New mean = 8= 3=24
New SD=4x3=12



Q6

Lety and ¥ be the remaining two observations, Then,

Mean=19
- Eu+T-'+il:l+:lE-;12+:13+)|r+y=,;J
= G0 +x +y =72
= K+y=12  -——------ (i

Yanance = 9,25

= %[62+?2 +10% 4122 +12% +13% + 57 +y?) - (Mean)” - 9.25

= %[36+49+lIJIJ+144+144+159+x2+y2)—81-9.25
= 642 + x2 4+ y° = 722
= x*+y*=80 oo (i)

Now, (x+y)" +(x-y)" = E{x?+y2)

2
)
= 144+|:X—y:|2=2><3|:l

= ()-r—yjz-lﬁ

= X - =14
fx-w=4 thenx+y =12andxy -¥=94d=x=8v=4¢
ifx¥-w=-4 thenxy +v=12andx -y =-4= ¥=4 w=8

Hence, the remaining two obsarvations are 4 and 8,



Q7

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

% =Llgx =¥ =200x40= 2000,
n

Corrected E x; = Incorrect £ x; —[sum of incorrect vaues) + (sum of correct values)
=8000-34-53+43+35=7001
corrected Tx, 7991

Corrected mean= = Sa0 = 30,955
M
Mow, o=15
z
1 s 1
= 152-— X5 = —Ex
200 & ’] (EDEIE 'J
2
- 065 - 1 [Exﬂ_z}_[aﬂﬂﬂ]
200 200

=~  255- ﬁ (£ %,%) - 1600

= Ex,-2=EDDx1825= 365000
= Incarrect Exl,-z = 365000,
correctedg x,~ = tinmrra:tz ;f,z} - (sum of squares of incorrect values)
+[sum of squares of correct values)
- 365000 - (34)% - 537 + (43)” + 357 = 364109
g91
50, Corrected o = \/lzx,-z _ (EEX,-]Z i I3541|:|9 i {?99 1]2
n n Y =zoo zo0

= +/1820,545 - 1596402 = 1497



Q8

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

¥ =13, = % = 100 x40 = 4000,
n

Corrected T x,; = Incorrect I x; - (sum of incorrect vaues) + (sum of correct values)
= 4000 =50+ 40 = 2990
corrected Tx; 3990

Corrected meaan= = 39.9
n 100
Mow, o=5.1
2
1 1
512 e — 3 I
= 100 (=) [mnEH’]
2
1 z 4000
26.01l= — -
= mn[E"r ) [mn]

=  26.01= i[z %,%) - 1600

100
=  Ix, =100x1626.01= 162601
= Incarrect T x,° = 162601,

2 B 2 :
correctedy &~ = (mmrrect‘zx, ]— (sum of squares of incorrect values)
+(sum of squares of correct values)

- 162601~ (50)° +(40)* = 161701

Z 2
1 1 161701 3990
50, Corrected o = —Ex,-z— —BXi| = F -
n n Y 100 100

= 1617.01-1582.01=5




Q9

Wghaua,n-gl],;-llj and o =2
- 1
Ho=—Tx;
n

=  Tx =nx=20x10 =200

= Incorrectad T x, = 200
and,
o=2
= af=4
1
= —Ex,-z - {Maan}z = 4
n
1 z
= —Zx; -100=4
20
= R = 104x20
= Incarrected EX,;E = 2030,
Q10

We have, n=100, ¥ =20 and & = 3
. - 1
Since x=—Fx;
n

= Tx;=nx =20 %100 = 2000

= Incorrect I x,; = 2000
and,
ow 3
= ot =9
= LE xJ-z - {Mean]z =9
n

= L gxZ-400-9
100

=  §x,%=409%100

= Incorrect T x,° = 40900,



Q11

We have 3(x - X)? = Z[XE— 2% K + EZ]

2

- Z)+ [2><><J = (%
= ) -2 [x)+ X ) 1
= (%) - QE[HE)W[ )’

- Z(x#)-n(x)

Cividing both the sides by n we get,

%Z(xi W)= %Z[XF] —H(E)z

Taking square root on both the sides

JEE 0% = 5 (x7) =[]




EX-325

Q1
% f fx x-mean | (x-mean) | ((x-mean)’
4.5 1 4.5 -33.14 1098.45 1028.45
14.5 5 72.5 -23.14 535.59 2677.96
24.5 12 294 -13.14 17273 2072.82
34.5 22 759 -3.14 9,88 217.31
44 5 17 756.5 .86 47.02 799 35
54.5 2 490.5 16,86 284,16 2557.47
B 5 el 258 26,86 721,31 2885 22
MN=70 2635 1230857
Here, & =70, B fx, = 2635
vig y_ 2635 _
X = 5 (= fix,) -0 37.64
—_ 2
we have, T 1‘}(}{,- —x) = 12308.57
1 —2] 12308.57
var fx) = H[Eﬁ(x’j - x’ ] =——=5 - 175.84

8D.= Juar(x) = \175.84 = 13.26
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o
N

X F Fx x-mean | F(x- (x—mean) | F(x-mean)
mean)
0 51 0 -6 -306 36 1836
1 203 203 2 -1015 |25 5075
2 383 766 -4 -1532 |16 6128
3 525 1575 -3 -1575 (9 4725
- 532 2128 -2 -1064 (4 2128
5 408 2040 -1 408 1 408
6 273 1638 O 0 0 0
7 139 973 1 139 2 | 139
8 43 344 2 86 - 172
9 27 243 3 81 9 243
10 10 100 4 40 16 160
11 4 44 5 20 25 100
12 2 24 6 12 36 72
2600 110078 -5522 21186

Here, N = 2600, T fix; = 10078

= %(z £x,) = 120600709 -3.88

Since ,
4

m(x)=k=tx‘,zmx—mm)_‘-{%zf.(x—mm,} i

I8

%L
I

2600 | 2

ltzuss _(-5522):]

¢’ =8.14846-451072

o' =p&d)

«3Y



Q3

H
% Cum Freq Ji Ji%y A
10 15 15 150 1500
20 32 17 340 63800
30 51 19 570 17100
40 78 27 1080 43200
50 o7 19 950 47500
60 100 12 720 43200
N=100 Total = 3810 Total = 159300
3810
Mean - W - 3495
159300 )
Var = T TR —(34. 05)" =239.96
SD = «J239.96 =1549
Q4
0
X f fx sx-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 15 195 0.21 0.04 0.65
18 10 180 5.21 27.13 271.26
23 6 138 10.21 104.21 625.26
48 614 1797.92
Here, N =48,and Lfx, =614
- 1 6
X = (nfx) - -4%‘ -12.79
—_2
zf[x-X) =1797.02
var (x) = %[z f}(x, -;}2] = 17947;;2 =37.46

§0.= Jvar(x) « 3746 = 6.12




Ql

EX-32.6

CI f ¥ u=(x-AYh | fu | u?* | fu?
0-10 14 5 -2 -28 | 4 56
10-20 13 ] -1 -13 1 13
200-30 27 25 [ a] 8] o
20-40 21 35 1 21 i 21
d0-50 15 45 2z 30 ful &0

a0 10 150

Here, N =90, 4=25 Efu, =10, Tfu’ =150 and A =10

Mean=x = A +h[NiE J‘;u*J

w=25+10(22) - 26.11
an

2 z
'-:arl:x} - hzlﬁg.ﬁuf- [%E ﬁu,] ]- lﬂulﬁ- (%J :|- 165.4

SD.= Juar(x) = /165.4 =12.86
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Q2

CI f X u=(x-A)/h | fFfu u?® | fu?
0-30 9 15 -3 -27 a 81
30-60 17 45 -2 -34 4 68
60-90 43 75 -1 -43 1 43
90-120 82 105 0 0 0 0
120-150 81 135 1 81 1 81
150-180 44 165 2 a1 4 | 176
180-210 24 195 3 72 9 | 216
300 137 665
Here, M =300, 4 =105, fu, =137, Zfuf = 665 and h = 30
Mean= x = A +h[%z ;ljui]
x =105 +30{E] =118.7
300
21 2 (1 ‘ 665 (1377
var [x) = k [FE ful = [Hzﬁu,-] ]- 900 —— - [ﬁ} ]- 1807.31

§D.= N|'n.rar|[;=-] = 4/1807.31 = 42.51



Q3

CI f ¥ u=(x-A)/h fu u* | fu?
0-10 18 5 -3 -54 9 162
10-20 16 15 -2 -3 ful B
20-30 15 25 -1 -15 1 15
30-40 12 35 0] 8] 0] 0]
d0-50) 10 d5 1 10 1 10
50-60 5 55 2 i 4 20
B0-70 z 65 3 ] Q 18
F0-80 1 75 | 4 16 16
79 -71 305

Here, N =794 =35 Zfw, =-7L E fuf = 305 and A = 10

Means= x = A +h[%z ;u:.u’.]

= %=35+10| 22
79

]- 26.01

2
var [x) = hzlﬁz ful? - [%Eﬁu‘-] ] = 100

5D.= ul'var{x:l = +f305.30 = 17.47

Q4

We have, n = 100, ¥ = 40 and & = 5.1

§=%Em
= T, = nx = 100x 40 = 4000
Incorrect § »; = 4000
and,
g=5.1
= a? =26.01
- %Exf’— (Mean)® = 26.01
= ﬁzx,zdaun-ge.m
- T x,% = 1626.01 x100

Incarrect zx,-g = 162601



Q5

c freq MidValue u, i, S’
31-35 2 33 -4 -8 32
36—40 3 38 =3 =3 27
41-45 8 43 -2 -16 32

=50 12 43 -1 -12 12
5155 16 53 0 0 0
5660 5 58 1 5 3
61-65 2 63 2 4 8
66 -70 2 68 3 6 18

N=50 Total =30 Total =134
Mean = 53+5x— 9 _ 50

9
Var =25 x( f—}
50 25

SD=+/58=7.62

Q6

Conwverting the given data into continuous frequency distribution by subtracing
0.5 from the lower limit and adding 0.5 to the upper limit of each dass interval.

Class interval f r:hd—ﬁ.ralue u, = ik _15'5 fu, u? fla?
1-2 & 1.5 -4 -24 14 =1a
3-4 4 3.5 -2 -2 4 1la
E-6 5 5.5 ] ] ] ]
7-8 1 7.5 2 2 4 4

N=Sf=16 > fu, = -30 > fu’ =116

N =16, > fu,=-30,> fu’=116,4=55 and h = 1

1 1
Mean = & +h[ﬁ2f.u;] = 5.5+1[Ex[—30)] =3.625

Woar (%) = hl{[%zmzj— [&Eﬂu;]z} - 1{[%:{116] - [%x(—aujf} ={7.25-3.51} =3.74

Mote: Answer given in the book is incorrect.



Q7

Ci % Ji g Jithy Sl
200-201 2005 13 =15 -19.5 29.25
201-202 2015 27 | 5 27
202-203 2025 18 =05 -9 45
203-204 2035 10 0 0 0
204-205 2045 1 05 0.5 0.25
205-206 2055 1 1 1 1

N=70 Total =—54 Total = 62

Mean = 203.5+2[_7—5;} =201.9

2
Var=4 2—(ﬂ] =098
70 70

SD=+/0.98=0.99

Qs

Mean =40

SD=10

n=100

" x, = 40100 = 4000
Corrected Sum =4000-30-70+3+ 27 =3330

Correctid Madn=2"20 =393
100

Variance = 100

7.4
24%

100= —(40}
100

Incorrect " x* = 170000
Corrected " it =

fncarrecr: %' —(Sum of squares of incorrect values) +
(oum of squares of corrected values)
Clorrected E .r!.’ = 170000 = (9004 4300) + (94729

Corrected > x," = 164938

Corrected xf 3
Correctad o=, | ——————=' ~ — | Correctsd Mean)

M

164938

cammdcr=\l ~(39.37 =10.24
100




Q9

Meagn =45

Variance =16

=10

> x, =450

Corrected Sum =450 -52+25 =423

Corrected Mean =423

Farianee =16

25
10

hncorrect Y %, = 20410

Corrected > x," =

16= —(45)°

Incarrect x2 —(Sum of squares of incorrect values) +

{Sum of squares of corrected values)

Corrected > x" = 20410— 2704+ 625 = 13331
Jlfamc'frdz Fog

Clorrected o= L Correciod Mean|

M

Corrected o= _ﬂ%l— (4237 = 6.62

Cerrected Varanece = 6 62 %6 62 =43 82



Q10

Class interwval f Mid-value L = #i =33 fu. u? fu?
", 10
0-10 11 5 -3 -33 9 99
10-20 29 15 -2 -E8 4 116
20-30 18 25 -1 -18 1 18
a0 - 40 4 a5 o 0 a o
40-50 5 45 1 5 1 5
50-60 3 55 2 6 4 12
N=3f=70 >fu, = -98 > fut = 250

N =70, 3 fu =-98 3 ful=250,4 =35 and h = 10

Mean = ﬁ+h[32ﬁu;] = 35+1D[ﬁ] =71
M 7a

W oar () = hz{[%Zﬁuf]— [%Efu;]z} =100 {[% xEED] - [?_lux[-ga)]z} =100{3.57-1.96} = 161

SD = JWar(®) =+61=12.7



EX 32.7

Ql

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.

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, frieight has greater variability than weights,

Q3

Coefficient of variation = 2 x100
4

S0, we have:

60% = 21x100=% = 2L x100=135
% &0
16 15

FO% = 22100 = %
x

— x100=2285
A0
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Q4

CI f ® u=(x-A)/h fu | fF#
1000-1700 i2 1350 -2 -24 4 48
1700-2400 18 2050 -1 -18 i 12
2400-3100 20 2750 0 0 0 0
F100-3200 25 2450 1 25 1 25
SE00-A500 35 4150 = 70 4 140
A500-5200 10 4250 ] 30 9 20

120 83 321

Here, M =120,4=2750, £fu, =83, ©fu’ =321 and h =700

- 1
Mean=x = A +h[HE ﬁuI]

= % =57504+700] 22| - 2334 17
120

var (x) = &%

2 2
1 2 (1 321 (83
—nfui - | =5 | |=490000| —-| —| |= 107633264
R [NE “] ] [120 [120] ]

S0.= Jvar(x) = +f1076332.64 = 1037.46

g0

Coeffident of variation = X;_r-c 100 = 203748
1

= ———x100=32.08
223417



Q5
()

Total wages paid by firmn & = (Average wages) ={Number of employeas)
= 52 L5x587=Rs 30217.50

Total wages paid by firm B = {Average wages) =(Number of employeas)
= 47 5« b48= Hs 20780

So, firm & pays higher total wages.

(i}
In order to compare the variability of wages among the two firms, we have to calculate their
coefficients of variation.
Let oy and o, denote the standard deviations af Firm 4 and Firm B respectively. Further,
let X_i and X_E be the mean wages in firms & and B respechvely,
We have,
X[ =525, X,=47.5

g, =100 and  @;% =121
= Ty =+100=10 and uz=-di2 =11
Mo,

Coefficient of wvariation in wages in firm A = % =100

1
= 0 =100 =19.05
52.5

and,

Coefficient of variation in wages in firm B = 22 w100
2
11

a7c x100=23.16

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



Q6

In order to compare the variability of weight in boys and girls, we have to calculate their
coefficients of variation.
Let o, and o, denote the standard deviations of weight in boys and qgirls respectively, Further,
let X, and X, be the mean weight of boys and girls respectively.
We have,

X, =60, X; =45

5,°=2 and o,°=4
= ul-ﬁ-B and nz-ﬁ-E

Mow,
Coefficient of variation in weights in boys = =L x100
X
1
- i =100 = &
60
and,

Coefficient of wariation in weights in girls = ;ix 100
2

-2 100 = 4.44
45

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

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, lat X, , X, and X3 be the mean scores in Math, Physics and Chemistry respectively.

Wwe have,

X, = 42, Wy =32 Ky=40.9
= oy =12 oz =15 oy = 20
MNow,

Coefficient of variation in Maths = ; %100 = %xlﬂﬂ - 28.57
1

Coefficient of variation in Physics = 22 4100 - %xlnﬂ = 4£.28

Xy

20

. e ) a
Coefficient of variation in Chemistry = =2 x100 = = =100 = 48,90

Xz

Clearly, coefficient of variation in marks 15 greatest in Chemistry and lowest in Math,
So, marks in chemistry shiow highest variability and marks in maths show lowest variability,



Q8

Let's first find the coefficlent of vanable for Group G,

CI f X (x-A)/h | fu u®* | fu?
10-20 o 15 -3 =27 o 81
20-30 17 25 -2 -34 4 (51
30-40 32 35 -1 -32 1 32
40-350 33 45 ] 0 () ]
50-60 40 55 1 40 1 40
60-70 10 B5 2 20 il 40
70-80 9 75 3 27 9 51

150 -6 342

Here, M =150, =45, Dfu; =-6, Tfu’ =342 and h =10

Mean=x = A +h[%2 ﬁuI]

- veass1n| 2. aas
150

var [x) = #*

M

50.= Jvar(x) = 227,84 = 15.0¢0

S0

1

Coefficient of variation = 22 x 100 = %HIDD =33.83

2
1 1 342 -
Rl [ﬁzf-“f] ] 1””[—‘[m

150

z
J =227.84




Q9

CI f X u=(x-A)/h fu u
10-15 2 12.5 -2 | 4 g
15-20 2 17.5 -1 -8 1
20-25 20 22.5 0 ] 0
25-30 =25 27.5 1 35 1
20-35 20 3.0 2 40 4
35-<0 15 37.5 3 45 9

100 108

Here, & =100,4 =22.5 ¥ fu; =108, Efg_.r_? =266 and h=5

Means=x = A +h[$z J‘;u,}

= x=22.5+5/ 28] _ 2700
10

2 2
1 1 266 108
= h|=2fu?-|=%F =25|—-=-|—| |=37.34
var [x) NE i [NE rUrJ l [10[' [lﬂﬂ] ]

8.0, = Jvar(x) = 437,34 = 6.11

Coeffinent of variation = ﬁxluu = Eﬁ?ll:allﬂ =100=21.9

i




Q10

® d=(x- Mean) d?
35 -13 169
24 =24 576
52 4 16
53 S 25
S =] o4
58 10 100
e 4 16
S0 2 4
51 3 9
49 1 1

480 980

Q
Coefficient of variation = gxlﬂﬂ = T:xlﬂtl = 20.6
i

Ql1
Factory A
Length of life |0 va3Ue £ u= 22800, fu?
%, 100
E50 - 650 600 10 -z -20 40
650 - 750 700 2o -1 -oo =g
750 -850 800 52 o 0 0
B50 - 950 900 20 1 20 20
950 - 1050 1000 16 2 a2 64
M=3f=120 ST =103 fut =146

N = 120, 3 fu, = 10, 3 fu? = 146,4 = 800 and h = 100

1 10
K, = &a+h —Efy; = 800+100( — | = 808.23
M 120

2 )
o= hl{[%Efy:l]_ [%EFM;J }= 10000{[& ><145J- [ﬁ x[le] }= 10000{1.2166 - 0,0060) = 12097

= o, =+12097 = 109,98 = 110



Q12

Rawi
% f i, fx
1 25 25 2t
2 g0 100 200
3 45 135 405
4 a0 120 4a0
L 70 350 1750
& 42 252 1512
7 a6 252 1764
g 45 260 2880
a 35 315 2835
10 a0 aoo oooo
M= f=438 |3 fr =2509 (> fr>=17851

2 2
Wariance = &EﬁX;zJ - {%Eﬁ&} = {43 x[ESDQ]J = {40.75-32.81} = 7.94

L =17851 (- 1
8 438

= 50 =+7.94 =282
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