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SHORT ANSWER TYPE;

1. Find the mean deviation about the mean of the distribution:

Size 20 21 |22 |23 24
Frequency |6 4 5 1 4
Solution:

Given data distribution
Now we have to find the mean deviation about the mean of the distribution
Construct a table of the given data

Size (xi) Frequency (fi) fixi

20 6 20x6=120
21 4 21 x4 =84
22 5 22x5=110
23 1 23x1=23
24 4 24 x4 =96
Total 20 433

x = 2hiX _ 233 5965

We know that mean, Xfi - 20
To find mean deviation we have to construct another table
Size (xi) Frequency | fixi di = |xi—mean| | fid;
(fi)
20 6 120 1.65 9.90
21 4 84 0.65 2.60
22 5 110 0.35 1.75
23 1 23 1.35 1.35
24 4 96 2.35 9.40
Total 20 433 6.35 25.00
Hence Mean Deviation becomes,
¥Yfd, 25
M'D_ﬁ_ﬁ_ 1.25

Therefore, the mean deviation about the mean of the distribution is 1.25

2. Find the mean deviation about the median of the following distribution:
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Marks 10 |11 12 14 15
obtained
No. of 2 3 8 3 4
Students

Solution:

Given data distribution
Now we have to find the mean deviation about the median
Let us make a table of the given data and append other columns after calculations

Marks Obtained (xi) Number of Students (fi) | Cumulative frequency (c. f)
10 2 2

11 3 2+3=5

12 8 5+8=13

14 3 13+3=16

15 4 16 +4=20

Total 20

Now, here N=20, which is even.
Here median,

r. th 5 th

N N
(—) observation +(E - 1) observation

M =213

2

th

1[/20\* _ 20 :
M= {?] observation + [E- 1) observation

2

1
M= = [lﬂ'hohsen'arion + 11%observation ]

Both these observations lie in cumulative frequency 13, for which corresponding
observation is 12.

1
M=£[12+ 12] =12

So the above table with more columns is as shown below,

Marks Number of Cumulative di= |xi—M| fid;
Obtained Students frequency

10 2 2 2 4

11 3 2+3=5 1 3

12 8 5+8=13 0 0

14 3 13+3=16 2 6

15 4 16 +4=20 3 12
Total 20 6.35 25
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Hence Mean Deviation becomes,
M =252 9

xR 200 7

Therefore, the mean deviation about the median of the distribution is 1.25

3. Calculate the mean deviation about the mean of the set of first n natural numbers
when n is an odd number.

Solution:
Given set of first n natural numbers when n is an odd number
Now we have to find the mean deviation about the mean
We know first n natural numbers are 1, 2, 3....., n.
And given n is odd number.

S50 mean is,

nin+ 1)
. L+Z+IFFm = F - WmFL)
k= n N n T

The deviations of numbers from the mean are as shown below,

(n+1) (n+ 1) (n+1) (n+1)
1- > L 2= 2 ,3 - 2 yans s g A= 2) — (n—1)
(n+1) (n+1)
7 T 3
Or,
2—-(n+1) 4—(n+1) 6—-(n+1) 2(n-2)—-(n+1) 2ln-1)—(n+1) 2n—(n+1)
2 ¢ 2 : 2 2 g 2 ' 2
2—-(n+1) 4—(n+1) 6—-(n+1) 2Zn-4-(n+1) 2n-2-(n+1) 2n—(n+1)
2 : 2 : 7 2 : 2 : 2
Or,
1-n3—n5—n n-5n-3n-1
5T T T3 g g
By taking negative common
~(n—=1) =(n=3) —(n—-5) n—5 n—=3n=1
2 ' 2 ' 2 A ) R
So the absolute values of deviation from the mean is
. =1) (h—3) (n—=5) n—%F n—3 51
IXi —=X| = : ; GECEE ; ;
2z 2 2 2 2 2

The sum of absolute values of deviations from the mean, is
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: T_(n—l) L11—3} (n—S}_m_n—S n—-3 n-1
E!h;_hl— + 3 + + 5 + 5 + 5
(n—5) (n—-3) (n—-1)
(1+2+3+ e +)
( (11—5}J_(n—3}+(n—l_})
- TR 2

That is 2 times sum of (n—1)2 terms, so it can be written as

{11—1] (11—11 )
S (

Taking LCM we get

{n; IJ((n —é] + 2)

Zlxi—%| =2

1+2+3+-+

Yl —%| =2

Yl —X| =2

2

The above equation can be written as

Sl ({11; 1}(11 ;— 1))

Multiplying the above equation we get
_ n® -1
Tl =% = (—

Therefore, mean deviation about the mean is
n®—1

ZIx; — x| _ (T] _ (n2 - 1)

M.D =

n n 4n

Hence the mean deviation about the mean of the set of first n natural numbers
when nis an odd numberis

(%)

4. Calculate the mean deviation about the mean of the set of first n natural numbers
when n is an even number.

Solution:
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Given set of first n natural numbers when n is an even number.
Now we have to find the mean deviation about the mean
We know first n natural numbers are 1, 2, 3....., n. And given n is even number.

Someanis,
nin+ 1)
- 1+2434<+4+n —75  (n+1)
x: . —
n n 2

The deviations of numbers from the mean are as shown below,
(n+1) 3 (n+ 1) 5 (n+1) (m—-2) (n+1) (n)

z - & SN g 2 2
(n+1) (n+2) (n+1) (n+ 1)
T2 g g g

Or,
2-(n+1) 4=(n+1) 6=(n+1) n-2-(n+1)n-=(n+1) (n+2)=(n+1) 2Zn—=(n+1)

2 ' 2 ' 2 2 ' 2 ' 2 2
The above equation can be written as
2—(n+1) 4—(n+1) 6—(n+1) -3-11 2n-(n+1)

2 © 3 = g reegitgngre e
Or,
1—-n'3—1 5—n -3 =11 n—1

2 ¥ 2 M 2 ........T.?,E.......T

S0 the absolute values of deviation from the mean is
- (Mm—=1) (n—-3) (n—5) 311 n—-1

|:-:,--X| 3 ' 5 ) 3 p e ....E,E.E...,...T
The sum of absolute values of deviations from the mean, is
. (n=1) (n=3) (n-5) 3 1 1 n—1
—X| = + - Fo ot — = =+
Zh =Xl =—5 2 2 CRAE 2

We can write as

- L 8 (n—1)\/n
Z|Xi—}{|=(§+§+--'+ 5 )(E)

Now we know sum of first n natural numbers = n?

Therefore, mean deviation about the mean is

pen_(irde 00
& n

M.D
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21%; — x| _ (%)h

M.D =

n n

— 2
X —X n n
M,D=M=—=—
n an 4

Hence the mean deviation about the mean of the set of first n natural numbers

when nis an even numberis n/4
5. Find the standard deviation of the first n natural numbers.

Solution:
Given set of first n natural numbers
Now we have to find the standard deviation
Given first n natural numbers, we can write in table as shown below

¥ 1 2 3 4 5 n
%2 1 4 9 16 25 n?
50, the sums of these are
nin+ 1)
,E::zi=1+2+3+---+n=T

And

n(n+1)(2n+1)
6

Therefore, the standard deviation can be written as,

-

Yx2 =124224+324+ - +n?=

.- B2

Substituting the values we get

|'u(n+ 1)(2n+ 1) n(n+1)

G [ : 2
- n n
\

On simplifying
r[n{'n+ 1)(2n+1) n2(n+ 1)2

o= | —
| 2
\ en 4n
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!11{211 +1)+1(2n+1) (n2+2n+1)
: 6 B 4

0= |
\I
Multiplying the numerator we get

;_!2113+11+2n+1 n+2n+1
| 6 4

o= |
N
Taking LCM and simplifying we get

!2{211'-" +3n+1)=-3(n?+2n+1)
o= |

\ 12

|[4u: +6n+2-3n2-6n-3
0’:
..J 12

jn2—1
[ 12

N ni-1
Hence the standard deviation of the first n natural numbers is u' 12

g =

6. The mean and standard deviation of some data for the time taken to
complete a test are calculated with the following results;

Number of observations = 25, mean = 18.2 seconds, standard deviation = 3.25
seconds.

Further, another set of 15 observations x,, X, ..., X1s, also in seconds, is now
available and we have

15 15
S .x =279 .Y X =5524
1=1 and 1=

Calculate the standard derivation based on all 40 observations.

Solution:
Given: Number of observations = 25, mean = 18.2 seconds, standard deviation =

3.25 seconds. Another set of 15 observations x4, ¥z, ..., X1z, also in seconds,
15 15

is .3 %=27% and , g’le =35524

Now we have to find the standard derivation based on all 40 observations
As per the given criteria,

In first set,

Number of observations, n,=25
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Mean, X1 = 18.2

And standard deviation, 1 = 3.25
And

In second set,

Number of observations, n;=15

23X = 279 45 i21Xi = 5524

For the first set we have

. X
X, =182 =-—Zi—5—’

¥=25x18.2=455
Therefore the standard deviation becomes,

-

X A
o7 = =———1(18.2)°

25
Substituting the values, we get
2 LX}
(3:25)° = og 33124
Zx;
= 10.5625 + 331.24 =——
25
On rearranging we get
52
— = 341.8025
=25

On cross multiplication we get

= ¥x2 = 25 x 341.8025 = 8545.06

For the combined standard deviation of the 40 observation, n = 40
And

= Yx2 = 8545.06 + 5524 = 14069.69

= ¥'x; = 455 + 279 = 734

Therefore the standard deviation can be written as,

2 i
LY _ (&]
|
y 0 n
Substituting the values, we get
Therefore the standard deviation can be written as,

- [14069.69 (7342
A T I ( %)
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On simplifying we get
o = /351.7265 — (18.35)2

0 = V351.7265 — 336.7225
15

g=v15.004
o=3.87
Hence the standard derivation based on all 40 observations is 3.87.

7. The mean and standard deviation of a set of n; observations are ! and S1,
respectively while the mean and standard deviation of another set of n. observations

are 2 and s2, respectively. Show that the standard deviation of the combined set of
(n1 + n2) observations is given by

2

ny(s8)" +1,(5,)" nn,(X —X,)°

SD.= >
n;+1n, (n; +n,)°

Solution:

Given the mean and standard deviation of a set of n; observations are *t and s,
respectively while the mean and standard deviation of another set of

n, observations are *2 and s,, respectively
To show that the standard deviation of the combined set of (n, + nz) observations
is given by

fng (s, P+nz(s:)? | nyno(X, -%;)°

5.D =

A n, +ng (n, +ng)*
As per given criteria,
For first set
let x; wherei=1,2,3,4, .., m;
For second set
Andy;wherej=1,2,3,4, .., n;
And the means are

Now mean of the combined series is given by
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Z ZF n, % +n,%, M
n, +n, |4 : n, +n,

=1

X=

And the corresponding square of standard deviation is

5 :__l_n o
ulZ“"“ =52.01-9

Therefore, square of standard deviation becomes,

o’=0i+03= 1+ﬂ7 Z(X-‘i} +Z{F|‘K) - (i)

j=1

D -97= ) (- +5-%)’
i=1

n n

Z{x ~5)? Z (- 5) + 0,5 -%) + 26 -0 ) (% -5

i=1 =1 i=1

But the algebralc sum of the deviation of values of first series from their mean is

1€r0.

-5 -0

Also,

n
D (=02 =0y + 0y & — D2 (i)
i=1

But
dy =X;—X
Substituting value from equation (i), we get
n, X, + N, X,
n, +n,
(X)(ny + n,) — (0%, 4 0,X,)
n, + 1,
(n,X; +n,%,) — (0, X, +n,%,)
n; +n,
- (M%) — (n,X;)
- n, + n,

X5

e
]

Xl_

|
]

[
W

|
]l
]
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Substituting this value in equation (iii), we get

n == — 2
- n,(X; —X;)
(¢, —X)2=nysi+n, [ ——=
— n, +n,
i=

n
Brz. =nD
s . myns(X; —X)°
Z{Xi’ﬁ"=“15i+ T (V)
i=1

(n; +n,)?

Similarly, we have

i(}'i -X)?= Zn:(}'j - X +¥%- i)z
i=1

=1
ZU’; —-%)*= Z(F} = ii)z =x "3(;% = ?_*’-}E + 2(X; “E}Z(}'i = Tl}z
i=1 =1 =1

But the algebraic sum of the deviation of values of second series from their mean
is zero.

n
D -%) =0
i=1
Also,
ZU’; —X)*=n,83 +n, (X, = X)*... (V)
=1

But 2 =X;—X
Substituting value from equation (i), we get
niX; +N,X;

X=X=X—
= = n, +n,
- = (&)1 +n)- (03X + nX;)
Xa—X =
* n, +n,
—_ —_ {-I]lEE = .uzizj i (Illil + “-2.}-:2]
Eas—X =
- n, +n,
- = (%) - (n,X;)
En—X =
. n, +n,
- - MN(%-X)
Xy —X=—""
- n, +n,
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Substituting this value in equation (v), we get
4 =2 n; (X; —X;) 3

% -) i

i=1

n,s% +n,
“\ n,+n,
: n.n:(x, —%,)°
— 2 5 20K — X, 7 ;
. —X) =n.si+ .. (vi
Zi(}rj ) s [nl+n2 )2 { .]
r:

Substituting equation (iv) and (vi) in equation (i), we get

o’=al+o0i= Ix Z(x - X)? +Z(}I—\c]

j=1

5 T | n,n3(x; — X,)* n.ni (X, — X, )*
6% = n,s? + ———— +1,82 +—— .
n; +ny| (n; +n,)? (n, +n,)?
5 S . mnE(E —X,)°  nni(=(x, - X;))*
g° = 1, 5] + 1,5 + =
n, +n;| - (ny + n,)? (n, +n,)?2
2 i 1 2 , . 3% —X;)*  mpni¥, —X;)°
0’ = n,sj + 0,83 +
n, +n,| = (n, + n,)? (n; +n,)?
. E Lo . Mn,(X;, —X,)°
0° = n,s? +n,s? + —————(n, +n,)
n, +1,| = (n; +n,)? “

- ~ L
n,n,(X, — X, )
- nls;+nzs§+ (n, +n,)? 0y +ny)

n, +n, n, + n,

., 'nlsf+n:s§+ nlu (X, —X,)°
n, +n, n, +n,)?

50 the combined standard deviation

rr“ﬁf +n,5; b n,n,(X, — X,)?2

y Mith, (n, + n,)?

Hence proved

S.D(o)=

8. Two sets each of 20 observations have the same standard derivation 5. The first set
has a mean 17 and the second a mean 22. Determine the standard deviation of the set
obtained by combining the given two sets.

Solution:
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Given two sets each of 20 observations, have the same standard derivation 5. The
first set has amean 17 and the second a mean 22.

Now we have to show that the standard deviation of the set obtained by
combining the given two sets

As per given criteria, for first set

Number of observations, n.=20

Standard deviation, 5:=5

And mean, X, =17

For second set, number of observations, n,=20
Standard deviation, s:=5
And mean, X, =22

We know the standard deviation for combined two series is

Inlsj +n,s3 b n;n,(X; —X,;)?
J Mmth (n, + n,)?
Substituting the corresponding values, we get

_ [eoyE)2+o)s) | (20x 20017 -22)2
S'D[”}_J 20 + 20 T T z0+ 202

S.D(0) =

Cn simplifying we get

20)25+ (20)25 (400)(-5)2
S0 (e = |20 lJ+{ )(=5)
(40)2
, E{SGU} (400)(25)
5.D(o) = J 1600
D flﬂﬂﬂ 10000
(@)= 750 * Te00
N
S.D(g) = \JES +—
Taking LCM and simplifying,
]1(](] + 25
S.D (o) —J
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$.D () 1125
D(o)= |—

\ -
Or, 0=5.59
Hence the standard deviation of the set obtained by combining the given two sets
is 5.59

9. The frequency distribution:

X A 2A |3A |4A |5A |6A
F 2 1 1 1 1 1
Where A is a positive integer, has a variance of 160. Determine the value of A.

Solution:

Given frequency distribution table, where variance =160

Now we have to find the value of A, where A is a positive number
Now we have to construct a table of the given data

Size (xi) Frequency (fi) | fixi fixi2
A 2 2A 2A?
2A 1 2A 4A°
3A 1 3A 9A?
4A 1 4A 16A?
5A 1 5A 25A?
6A 1 6A 36A?
Total 7 22A 92A?

And we know variance is

i 2hix] B (Ef:f*'i )_
n n
Substituting values from above table and also given variance = 160, we get

-

L. (%]

g

7 7
92A%  484A%
S S
7 % 92A° — 484A°
160 = W
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644A7 — 484A°
- 49
1604A°
~ 49
= A?=49
= A=7
Hencethevalue of Ais 7.

10. For the frequency distribution:

X 2 3 4 5 6 7
f 4 9 16 |14 |11 |6
Find the standard distribution.

Solution:

Given frequency distribution table

Now we have to find the standard deviation

Let us make a table of the given data and append other columns after calculations

Size (xi) Frequency (f;) | fixi fixi2
2 4 8 16
3 9 27 81
4 16 64 256
5 14 70 350
6 11 6 396
7 6 42 294
Total 60 277 1393
And we know standard deviation is
_ ||Efixi: " (Ef:‘ﬂ ]1
\' I n

Substituting values from above table, we get

11393 27712
! _(50)

J 60\
0 = /23.23 — (4.62)?
= 23.23 - 21.34

= g=1.37

Hence the standard deviation is 1.37.
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11. There are 60 students in a class. The following is the frequency distribution of the
marks obtained by the students in a test:

Marks 0 1 2 3 4 5
Frequency | x - 2 X x? (x+1)* | 2x x+1
Where x is a positive integer. Determine the mean and standard deviation of the
marks.

Solution:

Given there are 60 students in a class. The frequency distribution of the marks obtained
by the students in a test is also given.

Now we have to find the mean and standard deviation of the marks.

It is given there are 60 students in the class, so

>fi=60

= (x-2)+x+x2+(x+1)2+2x+x+1=60

=5x-1+x2+x*+2x+1=60

= 2x> +7x =60

= 2x*+7x-60=0

Splitting the middle term, we get

= 2x2+15x—-8x—-60=0

= x (2x + 15) —4(2x + 15) = 0

= (2x+15) (x—4) =0

=>2x+15=00rx—-4=0

=>2x=-150rx=4

Given x is a positive number, so x can take 4 as the only value.

And let assumed mean, a=3.

Now put x =4 and a = 3 in the frequency distribution table and add other columns after
calculations, we get

Marks (xi) Frequency (f) |di=x-a fid; fidi?
0 X—2=4-2=2 |-3 -6 18
1 Xx=4 -2 -8 16
2 x2=42=16 -1 -16 16
3 (x+1)?>=25 0 0 0

4 2x=8 1 4 8

5 XxX+1=5 2 10 20
Total 60 -12 78

And we know standard deviation is
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|I ? 2
(¥ fds f.d.
o= fE ‘ _(E : ]
Y n n
Substituting values from above table, we get
|?8 -12 2
S L=
e \ 60 ( 60 )
6 =413-(0.2)
=v1.3-0.04
=0=112

Hence the standard deviationis 1.12
MNow mean is

f:d.
4 E 11

N

s (-5
1
5

X=A

14
5

=2.8
Hence the mean and standard deviation of the marksare 2.8 and 1.12

respectively.

12. The mean life of a sample of 60 bulbs was 650 hours and the standard deviation
was 8 hours. A second sample of 80 bulbs has a mean life of 660 hours and standard
deviation 7 hours. Find the overall standard deviation.

Solution:
Given the mean life of a sample of 60 bulbs was 650 hours and the standard deviation

was 8 hours. A second sample of 80 bulbs has a mean life of 660 hours and standard
deviation 7 hours

Now we have to find the overall standard deviation

As per given criteria, in first set of samples,

Number of sample bulbs, n1=60

Standard deviation, s1=8hrs
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Mean life, X, = 650

And in second set of samples,

Number of sample bulbs, n;=80

Standard deviation, s.=7hrs

Mean life, X; = 660

We know the standard deviation for combined two series is

n,s; +n,s? : n,n, (X, — X,)2
n, +n, (n; + n,)?

S.D(0) = /
N

Substituting the corresponding values, we get

S.D (6) = j (60)(8)2 + (80)(7)* _ (60 x 80)(650 — 660)>

+
60 + 80 (60 +80)2

By adding the denominator

S.D (6) = (60)64 + (80)49 (4800)(10)?
.D(0) = 140 + AL

|
_ [(60)64 + (80)49  (4800)100
S'D(")"J 120 T 19600

On simplifying we get

(6)64+(8)49 (4800)1
S.D(o)—l 24 - 196
\
_ 1384 +392 4800
S.D (0) = J : +

4 196
388 1200
S.D (0) = T‘ + F

§ D 388 x 7 +1200
. g)=
©) 49
5.1 (0) 2716 + 1200
D(0)= [——
@ 49
$.D (0) 3916
D(0)= |——
( 49
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Or, 0=8.9
Hence the standard deviation of the set obtained by combining the given two sets is 8.9

13. Mean and standard deviation of 100 items are 50 and 4, respectively. Find the sum
of all items and the sum of the squares of the items.

Solution:

Given mean and standard deviation of 100 items are 50 and 4, respectively

Now we have to find the sum of all items and the sum of the squares of the items
As per given criteria,

Number of items, n=100

Mean of the given items, X =150
But we know,
X
n
Substituting the corresponding values, we get

2X;
o0 = 100
= $x=50x 100=5000
Hence the sum of all the 100 items = 5000

Also given the standard deviation of the 100 itemsis 4

X=

i.e., o=4
But we know

X2 (I
:\5%—(%1

Substituting the corresponding values, we get
[Tx? (Sﬂﬂﬂ )

\ 100 100
Now taking square on both sides, we get

:_Exi: remy2
4_10[! (50)

XX
=16=730

o

5

4

~ 2500
X}

+2500 =
= 16 +2500 = T
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On rearranging we get

Exiz
25~ 2516
= ¥x2 = 2516 x 100
= Tx2 = 251600

And the sum of the squares of all the 100 items is 251600.

14. If for a distribution 3 (x -5)=3, $ (x -5)% = 43 and the total number of item is 18,
find the mean and standard deviation.

Solution:
Given for a distribution 5 (x =5) = 3, § (x =5)? = 43 and the total number of item is 18
Now we have to find the mean and standard deviation.
As per given criteria,
Number of items, n=18
And given 3(x - 5) =3,
And also given, 5(x -5)* =43
But we know mean can be written as,
pp 25
n
Here assumed mean is 5, so substituting the corresponding values in above

.

equation, we get
3 18xb+3 93

And we know the standard deviation can be written as,
r . 5 i r
_ [Z(x-5)2 (E(Z\.— 5) )
\* n n

Substituting the corresponding values, we get

o= [B-(2)
,q' 18 \18
o = /2.39 — (0.166)2
o =+/2.39-0.027 = v2.363

Henceo=1.54
So the mean and standard deviation of given items is 5.17 and 1.54 respectively.

]
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15. Find the mean and variance of the frequency distribution given below:
X 1<x<3 |3<x<5 |5s<x<7 |7<x<10
f 6 4 5 1
Solution:

Given the frequency distribution

Now we have to find the mean and variance

Converting the ranges of x to groups, the given table can be rewritten as shown below,

x (Class) fi Xi fixi fixi?
1-3 6 2 12 24
3-5 4 4 16 64
5-7 5 6 30 180
7-10 1 8.5 8.5 72.25
Total 16 66.5 340.25

And we know variance can be written as

o I (i ]J
n n

Substituting values from above table, we get
. 34025 665\’

SRsS T ( 16 )

On simplifying we get

o’ = 21.265 — (4.16)°

g = 21.265— 17.305 = 3.96

We also know mean can be written as
2hx
n
Substituting values from above table, we get

Hence the mean and variance of the given frequency distributionis 4.16 and 3.96
respectively.

16. Calculate the mean deviation about the mean for the following frequency
distribution:

Class interval |0-4 4-8 8-12 12-16 16 - 20
Frequency 4 6 8 5 2
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Solution:

Given the frequency distribution

Now we have to find the mean deviation about the mean

Let us make a table of the given data and append other columns after calculations

Class interval | Mid — Value (xi) | Frequency (fi) | fixi
0-4 2 4 8
4-8 6 6 36
8-12 10 8 80
12-16 14 5 70
16 - 20 18 2 36
total 25 230
x=28_20_g5
Here mean, i 25
Now we have to find mean deviation
Class interval | Mid — Frequency | fix; di=|xi—mean| | fid
Value (xi) | (fi)
0-4 2 4 8 7.2 28.8
4-8 6 6 36 3.2 19.2
8-12 10 8 80 0.8 6.4
12-16 14 5 70 1.8 24.4
16 - 20 18 2 36 8.8 17.6
total 25 230 96
Hence Mean Deviation becomes,
Yid;, 96
M.D—ﬁ—E—S.B-’-}

Therefore, the mean deviation about the mean of the distribution is 3.84

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

Classinterval [0-6 6-12 12 -18 |18-24 24 -30
Frequency 4 5 3 6 2
Solution:

Given the frequency distribution
Now we have to find the mean deviation from the median
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Let us make a table of the given data and append other columns after calculations

Class interval | Mid —Value (xi) | Frequency (fi) | CF

0-6 3 4 4

6—-12 9 5 9

12-18 15 3 12

18-24 21 6 18

24 -30 27 2 20
total 20

Now, here N=20, which is even.
Now, here N=20, which is even.
N

) — = 10%term
Here median class=2 ]

This observation lie in the class interval 12-18, so median can be written as,

E—r:lr

142
M=1 r % h
Herel=12,cf=9,f=3,h=6andN = 20, substituting these values, the above

equation becomes,

29
M=12+ 3 X 6
12 10—-9 6
= = l£+ *
3
%6

1
== = i —
M=12 3

>M=12+2=14

Class interval | Mid — Frequency | fix; di=|xi—mean| | fidi
Value (xi) | (fi)
0-6 3 4 4 11 44
6-12 9 5 9 5 25
12-18 15 3 12 1 3
18 -24 21 6 18 7 42
24 -30 27 2 20 13 26
total 20 140
Hence Mean Deviation becomes,
Yfd, 140
M.D = T =30~ 7

Therefore, the mean deviation about the median of the distribution is 7
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18. Determine the mean and standard deviation for the following distribution:
Marks 2|3 |4|5|6|7|8|9|10|11|12 |13 |14 |15|16

Frequency 1|6 |6|6|8|2(2|3|0 |2 (1 |0 |0 |O |1

Solution:
Given the frequency distribution

Now we have to find the mean and standard deviation
Let us make a table of the given data and append other columns after calculations

Marks Frequency (f) | fixi
(xi)
2 1 2
3 6 18
4 & 24
5 B 30
6 8 48
7 2 14
8 2 16
9 3 27
10 0 0
11 2 22
12 1 12
13 0 0
14 0 0
15 0 0
16 1 16
Total N=38 Z fo =229
—  Thx 229
Here mean, & % =y a0

So the above table with more columns is as shown below,
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Marks | Frequency | fix d; = x;,—X | fidi fidi?
(xi) (fi)
2 1 2 2-6b=-4 1x-4=-4 |1x-42=16
3 & 18 3-6=-3 Bx-3=-18 | 6x-37=54
4 6 24 4-6=-2 Ex-2=-12 | 6x-22=24
5 6 30 5-6=-1 6x-1=-6 |B6x-12=6
6 8 48 6-6=0 8x 0=0 8x 02=0
7 2 14 7-6=1 2x1=2 2x12=2
8 2 16 8-6=2 2x2=4 2x22=8
9 3 27 9-6=3 3%x3=9 3x32=27
10 0 0 10-6=4 0%x4=0 0x42=0
11 2 22 11-6=5 2x5=10 |2x52=50
12 1 12 12-6=6 1%6=6 1x62=36
13 0 0 13-6=7 0x7=0 0x72=0
14 0 0 14-6=8 0x8=0 0x82=0
15 0 0 15-6=9 0x9=0 0x92=0
16 1 16 16-6=10 |1x10=10 |1x102=100
Total |N=38 3 fixy Zfidi=1 |Zfd? =323

=229

And we know standard deviation is

g=
n

T (B )2

n

Substituting values from above table, we get

323 (1)
,qf3E 38

g

2

6 = /8.5 — (0.026)2

g = V8.5 — 0.000676 = V8.5

= g=2.9

Hence the mean and standard deviation of the marks are 6 and 2.9 respectively.

19. The weights of coffee in 70 jars are shown in the following table:
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Weight (in grams) Frequency

200 - 201 13

201 - 202 27

202 - 203 18

203 - 204 10

204 - 205 1

205 - 206 1

Determine variance and standard deviation of the above distribution.

Solution:
Given the weights of coffee in 70 jars
Now we have to find the variance and standard deviation of the distribution
Let us make a table of the given data and append other columns after calculations

weight (in Mid-value | Frequency | fixi

grams) (i) (f)

200 - 201 200.5 13 13x200.5=2606.5

201 - 202 201.5 27 27%201.5=5440.5

202 - 203 202.5 18 18x202.5=3645

203 - 204 203.5 10 10x203.5=2035

204 - 205 204.5 1 1x204.5=204.5

205 - 206 205.5 1 1x205.5=205.5

Total N=70 3 fixi =14137

Here mean, XK= EfTﬂ B 14:03 =20ty

S50 the above table with more columns is as shown below,
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Weight (in | Mid- | Frequency | d; fidi fid#
grams) Value (fi) =x=X
()
200 - 201 | 200.5 | 13 200.5- 13%x-1.4= | 13x-1.42
201.9= | ;g5 =25.48
-1.4
201 - 202 | 201.5 | 27 201.5- |27x-0.4= | 27x-0.42
201.9= | 108 =4.32
-0.4
202 - 202 | 202.5 | 18 202.5- |18x0.6= |18x0.62=
201.9= |10.8 6.48
0.6
203 - 204 | 203.5 |10 203.5- |10x1.6= |10x1.62=
201.9= |16 25.6
1.6
204 - 205 | 2045 |1 204.5- |1x2.6= 1x2.62
201.9= |26 =6.76
2.6
205 - 206 | 205.5 |1 205.5- |1x3.6= 1x3.62
201.9= | 3.6 =12.96
3.6
Total N=70 Ef:d|=4 Efldlz
=81.6

And we know standard deviation is

o ;Zﬂdg’- (B

n n

Substituting values from above table, we get

":‘:\r%_(%)‘

= /1.17 — (0.057)?2
o= v1.17 - 0.003249 = V1.17
= 0=1.08g
And 0%=1.08%=1.17g
Hence the variance and standard deviation of the distribution are 1.166g and 1.08

respectively.

20. Determine mean and standard deviation of first n terms of an A.P. whose first
term is a and common difference is d.
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Solution:

Given first n terms of an A.P. whose first term is a and common differenceis d
Now we have to find mean and standard deviation

The given AP in tabular form is as shown below,

Xi di=xi-a | di*

a 0 0

a+d d d?
a+2d 2d 4d?
a+3d 3d 9d?
a+(n-1)d |({n-1)d |({n-1)2d2

Here we have assumed a as mean.

Given the AP have n terms. And we know the sum of all the terms of AP can be
written as,

TX, = ;[Ea +(n-1)d]

Now we will calculate the actual mean,
LXi
n
Substituting the corresponding values, we get
n
_ 3[2a+(n-1)d]
X =
n
The above equation can be written as

X =

The above equation can be written as
[2a+ (n—1)d]

X= 5

- 1)d
101
. (n—1)
X=a+ 3 d

Now we other two columns sums, i.e.,

Yd =F(x;—a)=d[1 +2+3+ -+ (n—1)] = d(_“':“_”)

2

Yd? =¥(x;—a)?=d?[12+22+ 3%+~ +(n—-1)*] = d? (n(n e IJ)

6

Now we know standard deviation is given by,
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) [zm —a)? (Zixi— a) )Z

\ n n

Substituting the corresponding values, we get

. _[[dz(“(ﬂ' 1]5(2n— 1]) ) d(n[ug— 1)]
|i n n

\
- Jllcl-? (n(n - 1)(2n—- 1}) - (an - 1]2)
!

6N 4n?

Cancelling the like terms, we get

(n—1)(2n—1) L =12
=Jd2( 6 )-d’( s )

Taking out common terms we get

B (d’-(n—lj ((211—1_] n—1
i 2 ) 3 2)

By taking the LCM, we get

- (d3{11— 11)(2(211— 1)—3(n— 1))
0= 2 6

(d (n—l]) 4n—2—3n+3)

- [ d®(n— lj)(n+l)

N

(n2—1)
12

Hence the mean and standard deviation of the given AP is

i (n®-1)
in—1)
a+ d d,ll :
2 and 12 respectively.

21. Following are the marks obtained, out of 100, by two students Ravi and Hashina in
10 tests.
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Rawvi

25| 50(45

30

70|42 36

48

35|60

Hashina

1070 50

20

95| 55|42

60

48| 80

Who is more intelligent and who is more consistent?

Solution:

Given the marks obtained, out of 100, by two students Ravi and Hashina in 10

tests

Now we have to find who is more intelligent and who is more consistent

Case 1: For Ravi

The marks of Ravi being taken separately and finding other values can be

tabulated as shown below,

Xi di=%i-45 di?

25 25-45=-20 -202=400

50 50-45=5 52=25

45 45-45=0 0

30 30-45=-15 -152=225

70 70-45=25 25i=625

42 42-45=-3 -32=9

36 36-45=-9 -92=81

48 48-45=3 32=9

35 35-45=-10 -10%2=100

&0 60-45=15 152=225

Ixi=441 |I(x-45)=-9 | Z(x-45)2
=1699

Here we have assumed 45 as mean.

Total there are marks of 10 subjects.

Now we know standard deviation is given by,

2(x;—a)

o= r[Zin =%" |

Substituting the corresponding values, we get

=

o= y169.9—0.81

n

;
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o= +169.09
g=13
And mean is
_ Yd; g
X=A+—=45——=44.1
M 10

Hence the mean and standard deviation of the Raviis 44.1 and 13 respectively.
Case 1: For Hashina

The marks of Hashina being taken separately and finding other values can be
tabulated as shown below,

X di=x-53 d?
10 10-53=-43 -431=1849
0 70-53=17 172=289
50 50-53=-3 -32=9
20 20-53=-33 -33%=1089
a5 95-53=42 422=1764
55 55-53=2 22=4
42 42-53=-11 -112=121
&0 60-53=7 72=49
48 48-53=-5 -52=25
80 B80-53=27 272=729
Ix=530 |3(x-53)=0 3(x-53) 2 =5928
530
Hereas 10 'so0 53 is mean.

Total there are marks of 10 subjects.
Now we know standard deviation is given by,

0 = ]m‘ =R (Z[xl —a) )3

\ n n

Substituting the corresponding values, we get

o B

| 10 \10
o= v592.8
0=24.35
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Hence the mean and standard deviation of the Hasinais 53 and 24.35
respectively.

Now we will analyze them,

For Ravi,

CV=2x100= %x 100 = 29.48
For Hasina,

CV=2x100="22
x 53

Now as CV (of Ravi) < CV of Hashina
Hence Ravi is more consistent.

x 100 = 45,94

Mean of Hashina > Mean of Ravi,
Hence Hashina is more intelligent.

22. Mean and standard deviation of 100 observations were found to be 40 and 10,
respectively. If at the time of calculation two observations were wrongly taken as 30
and 70 in place of 3 and 27 respectively, find the correct standard deviation.

Solution:
Given mean and standard deviation of 100 observations were found to be 40 and
10, respectively. If at the time of calculation two observations were wrongly taken
as 30 and 70 in place of 3 and 27 respectively
Now we have to find the correct standard deviation.
As per given criteria,
Number of observations, n=100

Mean of the given observations before correction, * = 40

But we know,
XX

n

X =
Substituting the corresponding values, we get

4D=E

= Tx=40x 100=4000

It is said two observations were wrongly taken as 30 and 70 in place of 3 and 27
respectively,

50 3%=4000-30-70+3+27=3930

So the correct mean after correction is
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¥x; 3930
“n 100

Also given the standard deviation of the 100 observations is 10 before correctior
i.e., o=10
But we know

3 2
X; X
o JE_I_(E_L)
\[ n n
Substituting the corresponding values, we get

0 jgﬁ (4[!(}(] )3
100 100
Now taking square on both sides, we get
, Ix?
107 =25

100
Tx;
100

- (40)?

= 100 = — 1600

¥x?

100+ 1600 =——

4 100
Tx?

= 100 ~ 1700

= ¥xZ = 170000

It is said two observations were wrongly taken as 30 and 70 in place of 3 and 27
respectively, so correction is

= ¥x? = 170000 — (30)% — (70)% + 3% + (27)?

= Exf = 170000 — 900 — 4900 + 9 + 729 = 164938

= ¥x7 = 164938

Sothe correct standard deviation after correction is

- [164938 (393[1]3
— 100 100
= /1649.38 — (39.3)2

o = V1649.38 — 1544.49 = \/104.89

0=10.24
Hence the corrected standard deviation is 10.24.
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23. While calculating the mean and variance of 10 readings, a student wrongly used
the reading 52 for the correct reading 25. He obtained the mean and variance as 45
and 16 respectively. Find the correct mean and the variance.

Solution:

Given while calculating the mean and variance of 10 readings, a student wrongly
used the reading 52 for the correct reading 25. He obtained the mean and

variance as 45 and 16 respectively

Mow we have to find the correct mean and the variance.
As per given criteria,

Mumber of reading, n=10

Mean of the given readings before correction, ¥ = 4°

But we know,
XX

n

X =

Substituting the corresponding values, we get

XX
45 = T

= Tx=45x 10=450

It is said one reading 25 was wrongly taken as 52,
S0 ¥x=450-52+425=423

So the correct mean after correction is

Also given the variance of the 10 readings is 16 before correction,
i.e., 0°=16
But we know
. X X\
-2
Substituting the corresponding values, we get

rxi 2
16 = = (45)
57
= 16 = T 2025
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P
ZXi

— =
= 16 + 2025 10

Ex?
&N _ 2041
~ 10

= ¥x? = 20410
It is said one reading 25 was wrongly taken as 52, so
= ¥x? = 20410 — (52)% + (25)°
= Tx2 = 20410 — 2704 + 625
= ¥x? = 18331
So the correct variance after correction is

18331 423y\°
F =)

™

10 10
0°=1833.1-(42.3)°=1833.1-1789.29
0*=43.81

Hence the corrected mean and variance is 42.3 and 43.81 respectively.
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