Chapter 14. Statistics

Question-1

Find the mean deviation from the mean for the following data:
4,7,8,9,10,12,13,17

Solution:
=21 =2 =10
_§1|x1_;|=6+3+2+1+0+2+3+?:24

M.D.(z) = 24/8 = 3

Question-2

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

Solution:

- o= E¥ - 34 o
* r E 6

_§1|x1-§| =065+1+075+05+1.256+1.656+026+1.756+25=10

M.D.(z) =10/9=1.1
Question-3

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

Solution:

_=E=E=
* n 10 50

Z1x-%1=12+420+42+10+8+5+13+4+4+6=84
M.D.(;) = 84/10 = 8.4



Question-4

Find the mean deviation from the mean for the following data:
13,17,16,14,11,13,10,16,11,18,12,17

Solution:

_:E:E:
* n 1z 14

Zlxa-%1=1+3+2+0+3+1+4+2+3+4+2+3=28
M.D.(z) = 28/12 = 2.33

Question-5

Find the mean deviation from the mean for the following data:
36,72, 46,42, 60, 45, 53, 46, 51, 49

Solution:

_:E:E:
* n 10 50

iim-m=14+22+4+3+1u+5+3+4+1+1=?2
M.D.(3) = 72/10 = 7.2

Question-12

Find the mean deviation from the median for the following data:
34, 66, 30, 38, 44, 50, 40, 60, 42, 51

Solution:
No of observationsn =10
Arrangement in ascending order are as follows:

30, 34, 38, 40, 42, 44, 50, 51, 60, 66.
Median is 5th and 6th term i.e 42 and 44.

Therefore the median is (42 + 44)/2 = 43
> IXj-Median| =13 +9+5+3+1+1+7+8+ 17+ 23
Hence M.D (Median) = |x; - Median|/n = 87/10 = 8.7



Question-13

Find the mean deviation from the median for the following data:
22,24, 30,27, 29, 31, 25, 28, 41, 42

Solution:
No of observationsn =10
Arrangement in ascending order are as follows:

22,24,25, 27,28, 29,30, 31,41, 42
Median is 5th and 6th term i.e 28 and 29.

Therefore the median is (28 + 29)/2 = 28.5

5 Ixi-Median| =6.5+45+35+1.5+05+05+15+25+125+135
Hence M.D (Median) = [x; - Median|/n = 47/10 = 4.7

Question-14

Find the mean deviation from the median for the following data:
38,70, 48, 34,63, 42, 55, 44, 53, 47

Solution:
Mo of observationsn =10

Arrangement in ascending order are as follows:
34,38, 42, 44, 47, 48, 55, 53, 63, 70,
Median is 5th and 6th term i.e 47 and 48.

Therefore the median is (47 + 48)/2 = 47.5

S |%i-Median|=13.56+95+55+3.5+05+05+75+55+15.5+225
Hence M.D (Median) = |x; - Median|/n = 84/10 = 8.4



Question-17

Find the arithmetic mean of the series 1, 2, 22, ....... c2n-1
Solution:
Sx=1+2+22+ . 420

Sum arein G.P
AT Y L
Z = 201

AM = Sx/n = (2™1)/ n

Question-19

Find the mean and variance for the following data:
6,7,10,12,13,4,8,12

Solution:
- e B = B+T+I04+12+1323+4+8+12 o T2
- z -

The respective (x; - 3)? are 32, 22,12, 32,42, 52,12, 32,
T(Xi-%)?=9+4+1+9+16+25+1+9=74
Hence variance (o %) = 74/8 = 9.25



Question-20

Find the mean and variance for the following data:
2,4,5,6,8, 17

Solution:
- e DX = 2+ 4+D+6+8+17 42
= n & &

The respective (x; - 3)? are 5%, 32, 22,12, 1%, 102
T (X-3)%2=25+9+4+1+1+100=140
Hence variance (o %) = 140/6 = 23.33

Question-21

Find the mean for the following data:
First n natural numbers

Solution:

- EH o 1+Z2+ 300 +n




Question-28

[Hint: First make the data continuous by making the classes as 32.5-36.5,
36.5-40.5,40.5-44.5,44 5-48.5, 48.5-52.5 and the proceed]

Solution:

Classes ¥ yi = (% — 42.5)/4 f fivi fiy?

32.5-36.5 | 345 -2 15 -30 60

36.5-405 | 385 1 17 17 17

40.5-445 | 425 0 21 0 1]

445485 | 46.5 1 22 22 22

4835525 | 50.5 2 25 50 100
Total 100 25 199

Mean diameter of the circles = 3 = [42.5+12050x4] =435

Variance (o 2) = [(4)2/100][199 — 625/100] = 30.84

Hence the Standard Deviation is (o) = J5oss =5.55

Question-29

[Hint: Compare the variance of two groups. The group with greater variance
is more variable]

Solution:
classes | X |y - (x-45)/10 Group A Group B
f f Vi f Y |2 f fi Y fi ¥ :
10-20 15 -3 9 -27 a1 18 -54 162
20-30 25 -2 17 -34 68 22 -44 a8
30-40 35 -1 32 -32 32 40 -40 40
40-50 45 0 23 0 0 18 0 0
50-60 65 1 40 40 40 32 32 32
60-70 65 2 18 36 T2 8 16 32
T70-80 75 3 1 3 9 2 6 18
Total 140 -14 302 140 -G4 372
Group A

Variance (o ?) = [(10)?/140][302 — 196/140] = 214.7

Group B

Variance (o ?) = [(10)?/140][372 — 7056/140] = 229.7

The variance group B is more than group A. Therefore group B has more
variable.



Question-31

The mean and variance of 8 observations are 9 and 9.25, respectively. If six

of the observations are 6, 7, 10, 12, 12 and 13, find the remaining two
observations.

Solution:

Let the remaining two observations be x and y.
— B+ T+10+1Z24+4124+134+ x4y _

Then mean = 2 * =0

60+x+y=72

X+y=12

Variance = E-9+(7-9+ 10-97+ 12977+ (12- 97 + 13- 90+ (x- 97+ (v - 9° = § 2§
=

(-3)2+(2)2+ (1) + (3)> + (3)* + (4)% + x* +y* —18(x + )+ 2x 92= 0.25x 8
x2+y2 —216+210=74

X2+ Y2=80 oo (ii)
But from (i)

X2+ Y2 =144 = 2XY oo (iii)
» 144 = 2xy = 80

2Xy =064 (iv)
Subtracting (iv) from (ii)

X2 +y% — 2xy = 80 - 64

(x—y)?=16

X=y=1t4 (V)

Hence solving (i) and (v)
x=8y=4andx=4,y=8
Therefore the remaining two observations are 4 and 8.



Question-32

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

of the observations are 2, 4, 10, 12, 14, find the remaining two
observations.

Solution:

Let the remaining two observations be x and y.
ThEl"I mean = 2+ 4+ 10+12+1d+ =+ y =8

7
42+x +y =56
Xx+y=14
Variance = @-8"+(4-8F+00-8°+(12-87+@4- 8+ (x- 8+ (v -8 = 1§

7
(-6)2 + (-4)2+ (2)2+ (4)2+ (6)2 + X2+ y2 —16(x + y)+ 2x 82= 16x 7
K2+y2—224+’235= 112

X2+y2=100 e (i)
But from (i)

X2+ Y2 =196 = 2XY oo (iii)
~ 196 — 2xy =100

2xy =96 . (iv)
Subtracting (iv) from (ii)

x2+y2 - 2xy =100 - 96

(x-y)?*=4

X=Y=%2 (V)

Hence solving (i) and (v)
Xx=8y=6andx=6,y=8
Therefore the remaining two observations are 8 and 6.



Question-33

The mean and variance of 6 observations are 8 and 4, respectively. If each
observation is multiplied by 3, find the new mean and new standard
deviation of the resulting observations.

Solution:
Let the observations be X, X5, X3, ...., Xog and % be their mean. Then

8= 2 Z(xi- ="
1

e
[

OF E(xj— #)1° = 48
i1

If each observation is multiplied by 3, the resulting observations are
3}{1 . 3}{2, 3}(3, . 3)(21}_

Their new mean g=3Ltxztss+t o+l - 3-- 3 8 = 24

n

. ) - ) = & =
and new variance ; (-7 =¢ Z@i-30? =2 2a-9° = 3x 48 = 144

Therefore the new standard deviation is a3 =12

Question-34

Given that x is the mean and o 2is the variance of n observations Xy, X5, X3,
...... X,- Prove that the mean and variance of the observations ax;, ax,, axs,
.....aXp are a x and aZ o 2, respectively, (a# 0).

Solution:
Let the observations be X, Xy, X, ...., X, and x be their mean. Theng 2=

i n —
= E - )
Mijml

If each observation is multitplied by a, the resulting observations are
axq, axp, axs,.....axXp
Their new mean g=2x1+tx2+ >3+t %) = g2

n

1
n

And new variance 2 zx-%? =2 3 (ax- 97 =2 20q- %% = a0 2

Hence proved.



Question-35

The mean of 20 observations are found to be 10. On rechecking, it was
found that an observation 8 was incorrect. Calculate the correct mean in

each of the following cases:
(i) If the wrong item is omitted.
(ii) If it is replaced by 12.

Solution:

Let the observations be x; , X5, X3, ...., Xog and % be their mean. Then x=10

= - = -
2= ZZ(i-%7 OF Zta-%7= 40
jml =1

(1) Observation 8 is omitted.

New mean = 5 = 2222-2=10.11
(i) Observation 8 is replaced by 12.
Difference=12-8=4

New mean = z = 2”"21;“‘ =10.2

Question-36

Prove that (x; -3 + (2 - %) Fevunns

Solution:

(#n - =0 Where ==

(xg —2l4+lxe — 21+ (xp— %) = %1 +Xo+Xg....

K +HP + et Hpy

_nI:X1 +xz +xa+

n

n



Question-37

i

Prove the identity an{x- -xPE = 2 & Q1)
] ! Z X,.'E - = Z 2 _ .l'-lrll -
f=1

Sl

Solution:

=1
n = - -
= T |&x~ —-2xx +x
=1
n —_n —2
= Exl.-z—Zx P r
=1 =1

= fo—EEﬂE +-".';2 {SiﬂCE‘ ixi = nx ::I
il S=1

n

— 2 _z

- :::{l‘. nx
F=1

L n
= Z (2

F=1

n 1 b-]
= Zx.l'z - _(Z‘Tijg
i=1 Hoia

Question-38

The mean of 9 items is 15. If one more item is added to this series, the
mean becomes 16. Find the value of the 10t item.

Solution:
Let the value of 9 items be X, X, %5 ...... Xg
16= 222220 o Xy #Xot...... . Xg = 16 X9 =135

Let X, be the 10t item

AM of )(LKZ ...... XgXqp = 16

16= 2222 A0 o Xy 4K e, Xg+Xqp = 160

135 + X7 = 160

= i =25



Question-39

The average weight of a group of 25 items was calculated to be 78.4kg. It
was later discovered that a weight was misread as 69kg instead of 96kg.
Calculate correct average.

Solution:
Mo. of items = 25

Incorrect average = 78.4kg

Incorrect reading of weight of an item = 69kg
Correct reading of weight of an item = 96kg
Let the variable weight be denoted by %'

-,

- n
Incorrect - _ Incomect
25
?8 4 - Incnrrethx
’ 29
INCOITECT > x- 78.4x25 - 1961kg

New correct > x - meamect> " - incorrect weight of an item + correct weight
of an item

Correct ;_@_%-?makg

Question-40

The mean of 9 items is 15. If one more item is added to this series, the
mean becomes 16. Find the value of the 10th item.

Solution:
Let the value of 9 items be X7, % , X5 ...... Xg
15= 2222207 - Xy +Xot....... Xg=15%x9=135

Let x;o be the 101 item
AM of X1 Xp.onnnn XgXip = 16

16 = 2202009030 Ly by L Xg+X1p = 160

135 4 X;0 = 160

= x®{Q =25



