Statistics

MEASURES OF CENTRAL TENDENCY

It is that single value which may be taken as the most
suitable representative of the data. This single value is
known as the average. Averages are generally, the central
part of the distribution and therefore, they are also called
the measures of Central Tendency.
It can be divided into two groups :

(€)] Mathematical Average :
i Arithmetic mean or mean
il. Geometric mean
iii. Harmonic mean
(V)] Positional Average :
L Median
1. Mode or positional average
ARITHMETIC MEAN
1. Individual observation or unclassified data :
Ifx,, X,,.....x_ben observations, then their arithmetic mean
is given by
n
Xy +Xy to +X, 2 X;
X = or x = izl
n n
2. Arithmetic mean of discrete frequency distribution :

Letx,, X ....... ,x_benobservationandletf, f, ....., f be

their corresponding frequencies, then their mean

Short cut method : If the values of x or (and) fare large
the calculation of arithmetic mean by the previous
formula used, is quite tedious and time consuming. In
such case we take the deviation from an arbitrary point
A.

where A = Assumed mean
di =x,-A= deviation for each term

Step deviation method : Sometimes during the application
of shortcut method of finding the mean, the deviation d,
are divisible by a common number h (say). In such case
the arithmetic is reduced to a great extent taken by

2fu;
s.mean x=A+h Sf
1

Weighted arithmetic mean :

Ifw, w,w,,....,w_are the weight assigned to the values
X Xy, Xs5....., X, TESPECtively, then the weighted average is
defined as -

Weighted A.M. =

Combined mean :
If X;,X;,....., X} are the mean of k series of sizes n,

n,,....,n, respectively then the mean of the composite
series is given by

X
Ny +10y +o+ 1y

Properties of Arithmetic Mean :
@) In a statistical data, the sum of the deviation of
items from A.M. is always zero.

n n
ie. Z(Xi -X) =0 orzxi —nx
i=l

s

(ii) In a statistical data, the sum of squares of the
deviation of items from A.M. is least i.e.

ornx—nx =0

n

)
Z(Xi -X)" s least
i=1



(iii)

If each of the n given observation be doubled,
then their mean is doubled.

(iv) If x isthemeanofx ,Xx.........x . The mean of ax ,
1 2 n 1
ax,,.....,ax is ax where a is any number different
from zero.

(\J) Arithmetic mean is independent of origin i.e. it is
not effected by any change in origin.

SOLVED EXAMPLE

Example-1

In a class of 40 boys and 30 girls, the average age
is 16 years. If the mean age of boys is 1 year more
than the mean age of girls, then find the mean age of
girls.

Sol. Let mean age of 30 girls is x years so that of 40 boys
is (x + 1) years.
16 = 40(x +1)+30x  4x+4+3x
- 40+30 7
L Tx+4=112
7x =108
3
x =15= years
7 Y
Example-2
If n persons donate each rupees 1, 2, 4, 8......... 2n-t
respectively then the mean donation per person is
2 3 n-1
_ 142427427+ 42
Sol. X = this is a G.P. with
n
common ratio as 2,
_@"-n  ang
n2-1) = rupees
Example-3
Find the mean of first n natural numbers whose
frequencies are equal to the corresponding numbers.
Sol. Herex =1,x,=2,x,=3 ...x =n

alsof =1,£,=2.£,=3...f,=n

X fi+x, 0 +x fi+..+x,f,

L+ L+ +f,

so Y =

1.1+422+433+...+nn
1+ 243+..+n

nn+1)2n+1).2 2n+1
- 6.n(n+1) T3

Example-4

The mean heights of team 4 and team B are 62" and
5'10" respectively. One tallest member from team 4
was transferred to B so that average height of team
B rise by 0.5". Then the shortest-member from team
B was transferred to 4 so that now both teams have
same average height. Find the heights of members
transferred respectively. Each team consists of 6
members.

Sol. Total height of 6 members of team 4 = 62" x 6 = 37'
Total height of 6 members of team B = 5'10" x 6 = 35'
Let one member of height /' is transferred from team
AtoB
Now total height of 5 members of team A remaining
=37"-n
Total height of 7 members of team B now = 35' + /'

35'+h'
Mean height of team B = =5'10.5"
wh =7(5'10.5") - 35'=73.5"
— 6! d l "
=6and ¢
Let one member transferred from B to A of height H'
So mean height of 6 members of team
35+h—-H
B=——"" feet
6
. 37-h+H
So mean height of 6 members of team 4 = e
feet
35+h-H 37-h+H
6 6
2h—2H=2
1
H=h-1=5"and g"
So the members transferred were of height 6 feet and
1 1
3 inch, 5 feet and 3 inch respectively.
Example-5
Mean of 25 observations was found to be 78.4. But
later on it was found that 96 was misread as 69. The
correct mean is
(A)7948 (B) 76.54 (C)81.32 (D)78.4
Sol. We know that the mean is given by
X

¥==-or Yy x=nx

Here x =78.4,n=25

oo Sx=25"78.4=1960

But this Sx is incorrect as 96 was misread as 69
correct Sx=1960—-69=1987

1987
.. correct mean = EYE =79.48



Example-6

Sol.

If the frequencies of first four numbers out of 1, 2, 4, 6,
8 are 2, 3, 3, 2 respectively, then the frequency of 8 if
theirAM is 5, is

(A4 (B)S (©) 6 (D) none of these
Here meanA=5

Let the frequency of 8 be x. Then by the formula

:fo
rf
5_1.2+2.3+4.3+6.2+8.x_32+8x

2+3+3+2+x 10+ x
or 18=3x;
x=6.

Y|

Example-7

Sol.

In a family, there are 8 men, 7 women and 5 children
whose mean ages separately are respectively 24, 20
and 6 years. The mean age of the family is

(A) 17.1 years (B) 18.1 years

(C) 19.1 years (D) none of these

Here we have three collections for which A =24, n =8,
A,=20,n,=7and A, =6,n,=5. Their combined mean
is the required mean.

mA +ny,A, +nyA,

A=
By the formula T

_8%x24+7x20+5x6
8+7+3

_192+140430 362 _ o,
B 20 20 '

A

GEOMETRIC MEAN

1.

Individual data : If x , X, X,,......, X are n values of a
variate x, none of them being zero, then the geometric
mean G is defined as-
— I/n
G=(X, X%, X, e X )

logx, +1logX, +...... +logxnj

or G=antilog ( N

1 n
or G=antilog [HZ log x; J
il

Geometric Mean of grouped data :

Letx,, X, ....... ,x_benobservationandletf, f ,......,f be
their corresponding frequency then their Geometric
Mean is

where N = Zfl
i=]
n
Zfi logx;

.. G=antilog 'Zln—

2 f

i=1

SOLVED EXAMPLE

Example-8

The GM of the series 1,2, 4,8, 16, .....2"is

= (Zn(n+1)/2)‘/” = pntli2

Example-9

The geometric mean ofthe numbers 7, 72, 73,...... , T is

GM = #/7.7%,7°....7"

HARMONIC MEAN

Harmonic mean is reciprocal of mean of reciprocal.

Individual observation :

The HM. of x , X ........ ,x_of'n observation is given by
17772 n

H.M. of grouped data :
Letx,, Xy, ...... ,X benobservationand letf, f,......... f
be their corresponding frequency then H.M. is

n
2f

e =]
E(Xi]

Relation between A.M., GM., and H.M.
AM.>GM.>HM.

Equality sign holds only when all the observations in
the series are same.

MEDAIN

Median is the middle most or the central value of the
variate in a set of observations, when the observations
are arranged either in ascending or in descending order
of their magnitudes. It divides the arranged series in
two equal parts.

Median of an individual series :

Let n be the number of observations-

(i) arrange the data in ascending or descending order.
(i1) (a) If nis odd then-

n+1)"
Median (M) = Value of (Tj observation



(b) If nis even then

2\ Q)
Median (M) = mean of ) and 5 +1

observation

th th
n observation + n +1| observation
. 2 2
Le. M=

2

Median of the discrete frequency distribution:
Algorithm to find the median :
Step-I : Find the cumulative frequency (C. F.)

N n
Step-11 : Find 5 ,where N= Zfl
i=1

Step-III : See the cumulative frequency (C.F.) just

N
greater than o and determine the corresponding value

of the variable.
Step-1V : The value obtained in step III is the median.

Median of grouped data or continuous series:

Let the no. of observations be n

(1) Prepare the cumulative frequency table

(i) Find the median class i.e. the class in which the

N® . .
? observation lies

(iii) The median value is given by the formulae

Median (M) = /¢ + f

N = total frequency = Zf,

£ =lower limit of median class

f = frequency of the median class

F = cumulative frequency of the class preceding the
median class

h = class interval (width) of the median class

Properties of Median :

(A) The sum of the absolute value of deviations of
the items from median is minimum

(B) Itis a positional average and it is not influenced
by the position of the items.

SOLVED EXAMPLE

Example-10

Sol.

The median of the items 6, 10,4, 3,9, 11,22, 18, is
(A)9 (B) 10 (©)9.5 D) 11

Let s arrange the items in ascending order 3, 4, 6, 9,9 10,
11,18,22.

In this data the number of items is n = 8, which is even.

n n
.. Median = M = average of [2) th and (2 + 1) th
terms.
8 8
= Average of 5 th and 5+1 th terms
= Average of 4" and 5" terms

941019 o
2 2

Example-11

The marks obtained by 20 students in a particular
subject are 96, 88,99, 87,92, 86, 93, 94,96, 97. Find the
median mark.

Sol. We first arrange the data in ascending order as follows
86,87,88,92,93,94,96,96,97,99
So there are altogether 10 observations. Hence the
number of observations is even.
10 10
Then the median is the average of ?th and (2 + lj th
i.e. 5th and 6th observations.
That is Average of 93 and 94
. 93+94
ie. — = 93.5
Example-12
In a class of 20 students, the marks obtained by them
in a test are grouped as follows
Marks No. of
students
0 1
1 3
4 2
5 6
7 2
9 3
11 1
15 1
16 1
20
Find the median marks.
Sol. x f f
0 1 1
1 3 4
4 2 6
5 6 12
7 2 14
9 3 17
11 1 18
15 1 19
16 1 20




Here n = 20, ) T_10 and D=1
2 2
n n
Size corresponding to By and (5+1) is both 5’

Hence median is 5.

Example-13

Sol.

The marks obtained by 60 students in a certain
examination are given below

Marks No. of Students
10—-20 04
20-30 05
30—40 11

40— 50 06

50— 60 05

60— 70 08

70 — 80 09

80— 90 07
90 — 100 05

Calculate the median mark.
We calculate the cumulative frequency from the
following table:

Marks — Obtained Frequency (No. of (Cumulative
students) (f) Frequency)
®
10 — 20 04 04
20 — 30 05 09
30 — 40 11 20
40 - 50 06 26
50 — 60 05 31
60 — 70 08 39
70 — 80 09 48
80 — 90 07 55
90— 100 05 60
n=:60

Here we have n= 60, g =30

We see that 30 lies in the class 50 - 60 with cumulative
frequency 31.

Thus the median class 50 - 60

-1, =lower limit of the median class i.e. the class in

n n+l1

hich — th
whic > or 5

/... = frequency of the median class = 05

Cf, = 26 (cumulative frequency of the class preceding
the median class)

c=classsize=60-50=10

th observation lies = 50

. 2 f-1
Median=/  + X ¢
med

6
x10 =50+8=58

3
=50+

MODE

(iii)

Mode is that value in a series which occurs most
frequently. In a frequency distribution, mode is that
variate which has the maximum frequency.
Computation of Mode :
Mode for individual series : In the case of individual
series, the value which is repeated maximum number of
times is the mode of the series.
Mode for grouped data (discrete frequency distribution
series)
In the case of discrete frequency distribution, mode is
the value of the variate corresponding to the maximum
frequency.
Mode for continuous frequency distribution :
First find the model class i.e. the class which has maximum
frequency. The model class can be determined either by
inspecting or with the help of grouping data.
The mode is given by the formula

fm — fm—l
Mode =/ + o £, f xh

m+1
where £ — lower limit of the model class
h — width of the model class
f — frequency of the model class
f — frequency of the class preceding model class

m-1

f ., — frequency of the class succeeding model class
In case the model value lies in a class other than the
one containing maximum frequency (model class) then

we use the following formula :-

fm+1
Mode: /+ ————xh
£+

m

Properties of Mode : It is not effected by presence of
extremely large or small items.
Relationship between mean, mode and median :
(1 Insymmetrical distribution
Mean = Mode = Median
(i) Inskew (moderately symmetrical) distribution
Mode = 3 median — 2 mean

SOLVED EXAMPLE

Example-14

Sol.

The median of a set of 11 distinct numbers is 20.5. If
each of largest 5 observations is increased by 2 and
each of the smallest observations is decreased by 3
then. Choose the correct statement.

(1) Mean remains unchanged

(2) Median remains unchanged

(3) Mean increases

(4) Median decreases

Median is the middle i.e. 6th member in ascending
order or descending order of given numbers. When
the left or right numbers are changed the middle
number remains same. Hence median is unchanged.



Example-15

Sol.

Calculate the mode from the following data:
Marks No. of Students
0-10 04
10-20 12
20-30 24
30-40 36
40-50 20
50-60 16
60-70 08
70-80 05
Value (Class) Frequency

0-10 04

10-20 12

20-30 24

30-40 36

40-50 20

50-60 16

60-70 (0

70-80 05

n=125

We choose the highest frequency class as the modal
class.
So here 30 - 40 is the modal class.
Now
/=1lower limit of modal class =30
h = width of the modal class = 10
J,= frequency of the class preceding the modal class
=24
Jf, = frequency of the class following the modal class
=20
f =frequency of the modal class = 36

U-r)
Somode =17+ Qf—f-1) h
36-24
g
72-24-20
12

=30+ —
30 23 10

=30 10

30
=30+ 7:34.28

(a) Symmetric Distribution A distribution is a
symmetric distribution if values of mean, mode and
median coincide.

Mean = Model = Median

(b) Skewed Distribution A distribution which is not
symmetric is called a skewed distribution. In a
moderately asymmetric the interval between the mean
and median is approximately one-third of the interval
between the mean and the mode. We have the following
empirical relation between them.
Mean - Mode = 3(Mean - Median)
= Mode=3Median - 2Mean (Approximately)

Example-16
If the value of the mode and mean is 60 and 66
respectively then the value of median is
(A) 60 B)64  (c)68 (D) none of these

1
Sol. Median = 3 [Mode + 2 Mean]

1
= [60+2"66] =64

MEASURES OF DISPERSION
Dispersion is the measure of the variations. The degree
to which numerical data tend to spread about an
average value is called the dispersion of the data.
The measures of dispersion commonly used are:
(1 Range
(i) Quartile deviation or the semi- interquartile range
(i) Mean Deviation
(iv) Standard Deviation

(i) Range
The range is the difference between the greatest and
the least observations of the distribution. Thus if A
and B are the greatest and the smallest observations
respectively in a distribution, then its range = A - B.

A+ B

The co-efficient of range (or scatter) =

(ii) Quartile Deviation
If Q, and Q, be the lower and upper quartiles, then
quartile deviation or semi inter quartile range Q is given

byQ=5(Q,-Q)

Co-efficient of quartile deviation
©,-0)2 0,-0
©,+0)12 " 0:+0,

(iii) Mean Deviation : Mean deviation is defined as the arithmetic
mean of the absolute deviations of all the values taken
about any central value.

i. Mean deviation of individual observations:

Ifx,, X,, ......, X arenvalues of a variable x, then the mean
deviation from an average A (median or AM) is given by

1 n
M.D.= _Z|Xi Al
g
1
= ;Z|di |, whered =x—A

ii. Mean deviation of a discrete frequency distribution:
Ifx, X,,....., X are n observation with frequencies f, f,
..... , T, then mean deviation from an average Ais given

1
Mean Deviation = Ezfi |x;—A|

n
where N = Zfl

i=1



iii. Mean deviation of a grouped or continuous frequency
distribution:
For calculating mean deviation of a continuous
frequency distribution the procedure is same as for a
discrete frequency distribution. The only difference is
that here we have to obtain the mid-point of the various
classes and take the deviations of these mid points
from the given central value (median or mean)

SOLVED EXAMPLE

Example-17

An AP 2,5, 8....., 21 terms is given. Find the mean

deviation of A.P. from its mean.

Sol. 2x, =24+5+8 ... + 21 terms

21
= ?[4+20><3] =21x32=672

672 _
21
21X -X|=2d[1+243 +.......... +10]

:2><3[10>2<11}:330

_330_110
)

VARIANCE AND STANDARD DEVIATION
The variance of a variate x is the arithmetic mean of the
squares of all deviations of X from the arithmetic mean of
the observations and is denoted by var (x) or 2
The positive square root of the variance of a variate x
is known as standard deviation i.e. standard deviation

=+ /var(x)

32

X =

.. M.D

@) Variance of Individual observations :
If x,, X,,....., X_are n values of a variable x, then by
definition
1| < _\2
var(0 =7 L6 =% | = ()
i=I

1,
orvar (x)= ~2.Xi - g2 (i)
i=1

If the values of variable x are large, the calculation of
variance from the above formulae is quite tedious and
time consuming. In that case, we take deviation from
an arbitrary point A (say) then

2
l n 1 n
var (x) = sz‘z — [E;dnl

Variance of a discrete frequency distribution:
Ifx,, X,,......, X_are n observations with frequencies

1< _
f, f,.....,f then var (x)= ﬁ{z fi (x; X)z} (1)
i=1

...(iii)
(i)

(i)
If the values of x or f are large, we take the deviations
of the values of variable x from an arbitrary point A.

(say)
Sd=x-A5i=1,2,..n

2
[ n
- Var(x)= ﬁ(;fi df] [%Z}f di] (i)

I, 2 —2
or var (x) = Ezfi X —X
=

n
where N = Zfl
i=1
Sometime d, = x,— A are divisible by a common number
h ( say)
then
_uA A,
U= =T h2een
then

2
&, (1
var (x) = h? ﬁ;fiui {E;fiuij

Variance of a grouped or continuous frequency
distribution :

In a grouped or continuous frequency distribution any
of the formulae discussed in discrete frequency
distribution can be used.

(iv)
(iii)

SOLVED EXAMPLE

Example-18
Find the variance of first # natural numbers.
We have

2
o= 13015
n

n o= i=1

Sol.

1 1 ’
_(12+22+m+n2)_(.(l+2+...+)j
n n

1o+ 2n+1) (nHJZ
o’ 6 L2

_ n’ =1
12

Example-19

Find the standard deviation of first » natural numbers.
n(n+1)

Sol.
° 2

Sum of first # natural numbers =

n+1
2

G:\/(l—i)2+(2—i)2+ .......... +(n—%)2

n

X =

) \/an +nx? —2X(Zn)
n



n(n+1)(2n+l)+n><(n+1)2 B GED)
_ 6 4 2
n
=\/“(1“—+1)(4n+2+3n+3—6n—6)

2n
_ [n@ibo-D -
12 n N 12

Example-20

Sol.

A student obtained the mean and standard deviation
of 100 observations as 40 and 5.1 respectively. It was
later found that he had wrongly copied down an
observation as 50 instead of 40. The correct mean and
standard deviation are

(A)39.9,6 B)364,5

© 399,5 (D) none of these

Let the variable be x. Here n = 100, incorrect A = 40,
incorrects=15.1.

> x
From formula 4 =—, ZXZ nA .
n

incorrect Sx=100 "40=4000
correct Sx = incorrect Sx — 50 +40
=4000—-50+40=3990

2
X

Again, from s> + A2 = ,
n

we get Sx>=n (s> + A?)
incorrect Sx2= 100 {(5.1)*>+ (40)*}
=100 (26.01 +1600)= 162601
correct Sx* = incorrect Sx*— 502+ 40>
=162601-2500+ 1600

=161701
3900
correct mean 4= xx =——=399
n 100

)_Zx2 161701
n

Correct(c? + 4 =1617.01

corrects2=1617.01 — (correct A?)
=1617.01-(39.9)
=1617.01-1592.01=25

MEAN AND OF VARIANCE OF BINOMIAL DISTRIBUTION

If the frequencies of the values 0, 1, 2....., n of a variate
are represented by the following coefficients of a
binomial :

qn, n(:1 qn—lp’ nCzqn—Z pZ’.”.’ pn
where p is the probability of the success of the
experiment (variate), q is the probability of its failure
and p + q =1 i.e. distribution is a binomial distribution
: then

P(X = r) = nCr qn—r pr

mean x = Zpixi =np
Variance 6>=npq= X q



EXERCISE-I

Arithmetic Mean

Q.1

Q.2

Q3

Q4

Q5

Q.6

Q.7

Ifthe mean of 3,4, x, 7, 10 is 6, then the value of x is-

(H4 @5
(3)6 @7
The AM. ofthe series 1,2, 4, 8, 16,...., 2n is-
2" -1 2"
ey 2
n n+l
2" +1 2" —1
3 4
®) n @ n+1

Mean of the first n terms of the A.P.a+ (a+d) +(a+2d)
o is

ot 2ya+ 8204
(Ha > (2)a 5
(3)at+(n-1)d (4)a+nd

) . 46n
If the mean of n observations 12,22, 32,....,n?is T
then n is equal to
11 Q12 3B 4)22

Following table shows the weight of 12 students:

Weight (in kgs.) 67 70 72 73 75

No. of students 4 3 2 2 1
(1)70.25 kg. (2)70.50kg
(3)70.75 kg. (4) None of these

A factory employs 100 workers of whom 60 work in the
first shift and 40 work in the second shift. The average
wage of all the 100 workers is Rs.38. If the average
wage of 60 workers of the first shift is Rs.40, then the
average wage of the remaining 40 workers of the
second shift is-

(35 (2)40

(3)45 (4) None of these

If ¥ is the mean of a set of n observations
X, X,y X , X, then Z(xi—i) is equal to

IER IR ST

i=1
(1) M.D. about mean (2)S.D.
3)0 (4) None of these

QS8

Q.9

Q.10

Q.11

Q.12

The mean of a set of observations is x. If each
observation is divided by a, o # 0, and then is

increased by 10 then the mean of the new set is-

{ X y X+10
OFs @

X+10a
3) (dax+10

. n+7

Ifthe mean of first n natural numbers is equal to 3
then n is equal to -
(H10 21
3)12 (4) None of these

The mean of first three terms is 14 and mean of next
two terms is 18. The mean of all the five terms is-
(1)14.5 2150 (3152 4)15.6

The weighted AM of first n natural numbers whose
weight are equal to the corresponding numbers is equal to

1
2) 5(214 + 1)

(1)2n+1
1 2n+1
N —(2n+1 4
@ 32n+1) @ ¢
The mean of distribution, in which the values of X are
1,2,....., n the frequency of each being unity is
. n(n+1) .
=5 ®3
; n+1 . n(n-1)
6 DR

Geometric Mean & Harmonic Mean

Q.13

Q.14

Median

Q.15

Geometric mean of the numbers 2, 22,23, ..., 2"is

(1) 22/n (2) 2n/2
n-1 n+l
()22 422
The harmonic mean of 4, 8, 16 is-
(1)6.4 (2)6.7 (3)6.85 4)7.8
The median 0f 10, 14, 11,9, 8,12, 61s
(D10 212
3)14 @11



Q.16

If a variable takes the discrete values o + 4,
oc—z a—é a—-3,0-2 oc+l oc—l +5(a>0
>’ % > s > 2,0L (a>0),

then the median is —

5 1 5
o—= o—— - + =
he-; @a-7 Ga-2  @at;
Q.17  The median of the items 6, 10,4, 3,9, 11,22, 18 is-
(D9 )10 3)9.5 @11
Q.18  Find the median from the following distribution
Marks(x) | 0-10 | 10-20 [ 20~30 | 30-40 | 40-50 | 50-60 |
No.of students | 10 | 20 30 50 40 30 18
()30 (2)45
(3)36 (4)40
Mode
Q.19  Mode of the distribution
Marks 4 5 6 7 8
No. of students 3 5 10 6 1
is
(06 )10
3)8 (4) None of these
Q.20  The mode of the following distribution
Marks | 0-10 | 10-20 | 20-30|30-40]40-50| 50-60 | 60-70 | 70-80
Noof 1 1 g [ 30 | as |35 |20 ] 6| 3
student
is
(1)36 2)373 (3)38 4)39
Q.21  Ifmedian=(mode + 2 mean)M, then M is equal to-
(H3 )13 3)2 (4) None of these
Dispersion
Q.22  The standard deviation of a variate x is 6. The standard
ax
deviation of the variable . ; a, b, ¢ are constants, is-
5 :
M| 3]o @ o
a’
3) (0_2] c (4) None of these
Q.23  The scores of a batsman in ten innings are: 38, 70, 48,

34,42,55,63,46, 54,44, then mean deviation about the
median is :
()84
(3)8.6

()85
)88

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Mean deviation from the mean for the observations
-1,0,41s

14
)] \/;

3)2

»n 2
@3
(4) None of these

The S.D. of 7scores 1,2,3,4,5,6,7 is
(H4 22

3)J7 (4) None of these

Let o be the standard deviation of n observations.
Each of the n observations is multiplied by a constant
c. Then the standard deviation of the resulting numbers
is-

(Do
(3)oe

2)]c|.o
(4) None of these

The mean of 100 items is 50 and their SD is 4, the sum of
all the items and also the sum of the squares of the
items is

(1)5000,251600

(2) 4000, 251600

(3)5000,26100

(4)3000,26100

The mean and SD of distributions of 100 and 150 items
are 50, 5 and 40, 6 respectively. The mean and SD of all
the 250 items taken together are

(1)44,6.46 (2)42,7.46

(3)44,7.46 (4)42,6.46

The variance of first n natural numbers is

: n*+1 2 n® -1
(1) 2 2) 2
(n+1)2n+1) (n+1)(2n+1)
O @
MD of the seriesa, a+d,a+2d, .....,a+ 2nd from its
mean is
. (n+1)d 5
) 2n+1 2) 2n+1
et o
2n+1 @ n(n+1)



EXERCISE-II

Q.1 The mean weight of 9 items is 15. If one more item is
added to the series, the mean becomes 16.
The value of 10th item is
(1)35 (2)30 (3)25 420
Q.2 In the frequency distribution of the discrete data given
below, the frequency k against value 0 is missing.
Variablex : 0 1 2 3 4 5
Frequency f: k 20 40 40 20 4
Ifthe mean is 2.5, then the missing frequency k will be
(Do @1 3)3 (4)4
Q3 Ifmeanofnitemis X .Ifeachr"itemisincreased by 2r.
Then new mean will be
X+ n
X 2 =
(M x 2 )
_ n+2 _
3)x+t @HX+n+1
Q4 The SD of 15 items is 6 and if each item is decreases by
1, then standard deviation will be
91
(5 @7 35 (4)6
QS5 The sum of squares of deviations for 10 observations
taken from mean 50 is 250. The coefficient of variation
is
(1)10% (2)40% (3)50% (4) none of these
Q.6 Mean of n items is x. If these n items are increased by
12,22, 3%,....., n* successively, then mean gets increased
by
(n+1)(2n+1) n(n+1)(2n+1)
) 2
6 6
1’12
3) 7 (4) remains same
Q.7 The mean value of the median and mean of the odd
divisors of 360 is
(H13 2)7 3)6 #10
Q.8 A sample of 35 observations has the mean 80 and s.d.

as 4. Asecond sample of 65 observation from the same
population has mean 60 and s.d. 3. The s.d. of the com-
bined sample is

(1)5.85 (2)5.58

(3)10.12  (4) None of'these

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

The mean and S.D. of the marks of 200 candidates were
found to be 40 and 15 respectively. Later, it was discov-
ered that a score of 40 was wrongly read as 50. The
correct mean and S.D. respectively are

(1)14.98,39.95 (2)39.95,16.12
(3)39.95,224.5 (4) none of these

The average of n numbers x, X, X, ...... , X isMLIfx,
is replaced by x, then the new average is
(n-DM-x, +x
(DM—x, +x (2)7
(n+D)M-x, +x nM-x; +x
A3) 4
n n
The variance of O, B and 7y is 9, then variance of 50,
5P and 5y is
(1)45 2)9/5 3)5/9 (4)225
The mean of n items is X . If each item is successively
increased by 3, 32, 3%, ...... , 3", then new mean equals
3n+1 311 _ 1
(Hx+ 2)x+3 (Cilnd)]
n 2n
_ 3 _ 3" -1
B)x+— (4)x+3u
n 2n

In a class of 100 students there are 70 boys whose
average marks in a subject are 75. If the average marks
of the complete class is 72, then what is the average of
the girls ?
(H73 (2)65 (3)68 4)74

The median of a set of 9 distinct observation is 20.5. If
each of the largest 4 observations of the set is increased
by 2, then the median of the new set

(1) is increased by 2

(2) is decreased by 2

(3) is two times the original median

(4) remains the same as that of the original set

In an experiment with 15 observations on x, the following
results were available

D x*=2830, > x=170
One observation that was 20, we found to be wrong
and was replaced by the correct value 30. Then, the
corrected variance is
(1)78.00  (2)188.66

(3)17733  (4)833



Q.16

In a series of 2n observations, half of them equal a and
remaining half equal — a. If the standard deviation of

the observations is 2, then | a | equals

! e
M @2 Ol

If the standard deviation of the observations — 5, — 4, —

3,-2,-1,0,1,2,3,4,51s 4/1( - The standard deviation

of observations 15, 16, 17, 18, 19, 20, 21, 22,23,24,25
will be

(3)2

Q.17

Q.18

(1) 710 +20
3) /10

)10 +10

(4) None of these

EXERCISE-III

NUMERICAL VALUE BASED
Q.1 If the mean of n observation 12, 22, 32, ...... , I

46n .
1 then n is equal to

If the mean deviation of number 1,1 +d, 1 +2d, ........ R
1 + 100d from their mean is 255, then the d is equal to

Q2

Q3

The means and variance of n observations x, x,,

X,.....X, are 5 and O respectively. If ZL x; =400, then
the value of n is equal to

Q4 The mean of 30 given numbers, when it is given that
the mean of 10 of them is 12 and the mean of the
remaining 20 is 9, is equal to

Q.5

The algebraic sum of the deviation of 20 observations
measured from 30 is 2. Then, mean of observations is

EXERCISE-IV

JEE-MAIN
PREVIOUS YEAR’S
Q.1 If the standard deviation of the number 2, 3, aand 11 is
3.5, then which of the following is true?
[JEE Main-2016]
(2)3a>-32a+84=0
(4)3a°-23a+44=0

(1)3a*—26a+55=0
(3)3a*—34a+91=0

Q.6

Q.7

Q8

Q.9

Q2

Median of *'C, *'C, *"C,, *'C,,........ , "C, (where n is
even) is

(1) 2nCn
2

@2'C,,

2

(3) 2nC

n-l

2
(4) None of these

If the average of the numbers 148, 146, 144, 142, ... in
AP, be 125, then the total numbers in the series will be

A group of 10 items has arithmetic mean 6. If the
arithmetic mean of 4 of these items is 7.5, then the
mean of the remaining items is

Mean of 100 observation is 45. If it was later found
that two observations 19 and 31 were incorrectly
recorded as 91 and 13. The correct mean is

In a class of 50 students, 10 have failed and their
average marks are 28. The total marks obtained by the
entire class are 2800. The average marks of those who
have passed, are

9 9

1f 2(x=5)=9and > (% —5)2 =45, then the

i=l i=1

standard deviation of the 9 items x , X, ....x, is -
[JEE Main -2018]

(D4

3)3

2?2
)9



Q3

Q4

Q5

Q.6

Q.7

Q8

Q.9

Q.10

Q.11

Q.12

5 students of a class have an average height 150 cm
and variance 18 cm?. A new student, whose height is
156 cm, joined them. The variance (in cm?) of the height
of'these six students is : [JEE Main - 2019 (January)]
(H16 2)22 (3)20 418

A data consists of n observations : x,, X,,.....x . If

n

Z(Xi +1)2 =91 and Z(Xi —1)2 =50 then the
i=1

i=1
standard deviation of this data is :
[JEE Main - 2019 (January)]

(D5 @5 37 42
The mean of five observations is 5 and their variance is
9.20. Ifthree of the given five observations are 1, 3 and
8, then a ratio of other two observations is:

[JEE Main - 2019 (January)]
(1H)10:3  (2)4:9 (3)5:8 “46:7
If mean and standard deviation of 5 observations x,, x,,
X,, X,, X, are 10 and 3, respectively, then the variance of
6 observations x, X, ....,X, and —50 is equal to

[JEE Main - 2019 (January)]
(1)509.5 (2)586.5 (3)5825  (4)507.5
A bag contains 30 white balls and 10 red balls. 16 balls
are drawn one by one randomly from the bag with
replacement. If X be the number of white balls drawn,

mean of X

then (standard deviation of X
[JEE Main - 2019 (January)]

0 o O @

Ifthe sum of the deviations of 50 observations from 30
is 50, then the mean of these observations is:
[JEE Main - 2019 (January)]
()30 2)51 3)50 431
The mean and the variance of five observations are 4
and 5.20, respectively. If three of the observations are
3, 4 and 4; then the absolute value of the difference of
the other two observations, is :
[JEE Main - 2019 (January)]
(07 )5 3)1 43
The mean and vriance of seven observations are 8 and
16, respectively. If 5 of the observations are 2,4, 10, 12,
14, then the product of the remaining two observations
is: [JEE Main - 2019(April)]
()40 (2)49 (3)48 (4)45
A student scores the following marks in five tests : 45,
54,41, 57,43. His score is not known for the sixth test.
If the mean score is 48 in the six tests, then the
standard deviation of the marks in six tests is
[JEE Main-2019(April)]
10 100 100
W5 @OF O
Ifthe standard deviation of the numbers—1, 0, 1 kis \/3
where k > 0, then k is equal to
[JEE Main - 2019(April)]

10 5
(1>2\E 26 (3)4\g QNG

j is equal to :

10
4) 3

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q21

Q.22

The mean and the median of the following ten numbers
inincreasing order 10, 22,26,29,34,x42, 67,70, y are 42

and 35 respectively, then % is equal to :-

[JEE Main - 2019(April)]

7 9 7 8
O3 @7 ®5; @3
If for some x € R, the frequency distribution of the
marks obtained by 20 students in a test is :
[JEE Main - 2019(April)]

Marks 2 3 5 7
(x +1)? 2x -5 x* —3x X

Frequencey

then the mean of the marks is :
(2.8 2)3.2 3)3.0 425
If both the mean and the standard deviation of 50
observations X, X,....,Xs, are equal to 16, then the mean
of (x,—4 )%, (x,—4)...... (xgo—4) is:

[JEE Main - 2019(April)]
(1)525 (2)380 (3)480 (4)400
Ifthedatax, x,, ......... , X,, 18 such that the mean of first
four of these is 11, the mean of the remaining six is 16
and the sum of squares of all these is 2,000; then the
standard deviation of this data is :

[JEE Main - 2019(April)]
(H4 (22 B2 @) 242
If the variance of the first n natural numbers is 10 and
the variance of the first m even natural numbers is 16,
then (m + n) is equal to .

[JEE Main-2020 (January)]
If the mean and variance of eight numbers 3,7,9, 12, 13,
20, x and y be 10 and 25 respectively, then x.y is equal
to . [JEE Main-2020 (January)]
The mean and the standard deviation (s, d) of 10
observations are 20 and 2 respectively. Each of these
10 observations is multiplied by p and then reduced by
g, where p # 0 and q # 0. If the new mean and new s.d.
become half of their original values, then q is equal to
[JEE Main-2020 (January)]

210 3)-10 4)-5

The mean and variance of 20 observations are found to

be 10 and 4, respectively. On rechecking, it was found

that an observation 9 was incorrect and the correct

observation was 11. Then the correct variance is :
[JEE Main-2020 (January)]

(1)3.99 (2)4.02 (3)4.01 (4)3.98

Let the observations x(1 <i < 10) satisfy the equations,

(1)-20

10 10
Z (x; =5) =10 and z (x;—5)* =40 .Ifpand A are
i=1 i=1
the mean and the Vidriance of the observations,

X, =3,X, =3 X,,— 3, then the ordered pair (u, 1) is
equal to: [JEE Main-2020 (January)]
HGB3)  @G6) 36,6 D6,3)

If the variance of the terms inan increasing A.P.,b,, b,,

b,,...,b,, is 90, then the common difference of this A.P.
is . [JEE Main-2020 (September)]



Q23 LetX={xeN:1<x<17}andY {ax+b:x €X}and Q-27 The mean and variance of 8 observations are 10 and
a,b €R,a>0}. [fmean and variance of elements of Y 13. 5, respectively. If 6 of these obsgwations are 5,7,
are 17 and 216 respectively then a + b is equal to : rle?rile}ii’inlg“t’wlosz)lz}slee:?vgtl;r?sbiss()?ute difference of the

JEE Main-2020 (September -
7 @27 [ - 9‘ ( ( 4)1’_7 l [JEE Main-2020 (September)]
19 2)3 3)7 OK

Q.24 Letx (1<i<10) be ten observations of a random Q.28 Ifthe mean and the standard deviation of the data 3, 5,
' 0 0 7, a, b are 5 and 2 respectively, then a and b are the
. _1p)=3 102 =9 roots of the equation : [JEE Main-2020 (September)]

variable X. If ;(Xl p) and ;(Xl p) (1)x¢—20x+ 18=0 (2) 2¢—20x+19=0

where 0 # 0 p e R, then the standard deviation of (3)x*~10x+18=0 @)X —10x+19=0
these observations is [JEE Main-2020 (September)] Q.29  The mean and variance of 7 observations are 8 and 16,
7 9 3 4 respectively. If five observations are 2, 4, 10, 12, 14,
(1) m Q) m 3) \/; ) 3 then the absolute difference of the remaining two
b ti is :

Q.25  For the frequency distribution : ODSCIVALIONS 13 .

[JEE Main-2020 (September)] [JEE Main-2020 (September)]
Variate (X) 1 X, X, X, ..X,, (1)2 (2)4 (33 @1
Frequency (1) : f f f f Q.30  Consider the data on x taking the values 0, 2,4, 8, ..., 2"
Wh(el:re 0 <yX <x, < X, <...<x,,=10and with frequencies "C, "C,,"C,, ..., "C, respectively. If the
S 1 ’ mean of this data is n then n is equal to
Z fi >0 then standard deviation cannot be : 2" d
i=1 [JEE Main-2020 (September)]
(H1 26 ()2 44

Q.31 IfZ(X —a) =nand Z(x —a)’ =na,(n,a>1)
Q.26  If the variance of the following frequency distribution:

[JEE Main-2020 (September)] Then the standard dev1at10n of n observations
Class : 10-20 20-30 30-40 b O S X 18 [JEE Main-2020 (September)]
Frequency: 2 X 2 (Da-1 () nva-1
is 50, then x is equal to (3) Jna-1) @) Ja-1

EXERCISE-I

Q.1(3) Q2(2) Q.3(2) Q4(1) Q.5(D) Q.6(1) Q.7(3) Q803 QI9(2) Q.10(4)

Q.11 (3) Q.12(3) Q.13(4) Q.14 (3) Q.15(1) Q.16 (1) Q.17(3) Q.18 (3) Q.19(1) Q.20(1)
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Q.1(3) Q24 Q34 Q44 Q.5(1) Q.6(1) Q.74 Q8(3) Q912 Q.10(4)
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Q.1(2) Q212 Q33 Q412 Q5(Q2) Q.64 Q.7(2) Q84 QI (1) Q.10(3)

Q.11 (1) Q.12(2) Q.13(1) Q.14 (1) Q.15(4) Q.16 (2) Q.17[18] Q.18[54] Q.19(1) Q.20(1)

Q.21(1) Q.22(3) Q.23(4) Q.24(2) Q.25(2) Q.26 (4) Q.27(3) Q.28 (4) Q.29(1) Q.30[06]

Q31(4)



Q.1

Q.2

Q3

Q4

EXERCISE (Solution)

EXERCISE-I
3)
_ 3+4+x+7+10
X=——————=06
5
x+24=30
T Xx=6
(2)
~ 14244...42"
X =
n+1
2n+1_1
R 2_1 2n+1_1
X = =
n+1 n+1
2
i_(a)+(a+d)+(a+2d) ..... n terms
n
) i_na+d(l+2+...+(n+l))
' n
fuq 007D 4
2 n
‘. izéH—Md
2
@
_ 12422+ ..+n?
X=r—
n
T n(n+1)(2n+1)
) 6n
_ i_(n+1)(2n+1) _ 46n

5 T(glven)
=22n’+33n+11=276n
52202 -243n+11=0

, [&) I
Y n+570

1
=mn-11) (H—Z)—o

but n is integer
sn=11

Q5

Q.6

Q.7

QS8

@
_2fix
COXf

1

ol

_4.67+3.70+2.72+2.73+1.75
44+34+2+2+1

_ 268+210+144+146+75
12

8B 025k
12 e

)

100 workers

n; =60;x;, =40 n, =40; X, =?

workers| -+ [#workers|

n=100; x=38

© X =X, +1n,X,

_ _nx-nx; 3800-2400

X, 35
n, 40
()
D (x=%)=) x;~nX=nx-X-n=0
(©)]
Let
Data | Mean
X, X
x| X
o o
%10 2410
o o
X +100
.. Mean =
()]
< 2x; Xx _n(n+l)
n n 2n
cx=0ED @D Giveny



H2O TECH LABS
Typewritten text
EXERCISE (Solution)


Q.10 () Q15 (1)

. X =n,X, +0,X, Arranged Data in increasing order is
6,8.,9, ,11,12,14
L 3144218 78 o o
5 5
Q11 (3
. w i Q16 (1)
0 0 0 Data arranged in ascending order is
1 1 12 7 5 1
oa——,0-3,a-——,a—-2,00——,
2 2 22 2 2 2
3 3 3
2
4 4 4 oc+l,oc+4,oc+5
I 2
n n n’ |
((x - 2) + ((x - j
n(n+1)(2n+1) . Median = 2) g2
z W, 6 2n+1 2 4
Z W,  n(n+]) | 3
2
Q17 (3
Q12 (3 Data in ascending order is
X; f; 3,4,6,9,10,11,18,22
1 1
9+10
2 1 . Median= ——=95
3 1 2
Q18 (3
n 1 -
Marks frequenc Cumulative
i:zfixi :1+2+3+....n (x) ! y frequency
2. f n 0-10 10 10
X 10-20 20 30
@ 20-30 30 60
! 30-40 50 110
n+l 40—50 40 150
) 50-60 30 180
N =180
N
Q13 (¥ then — =90™ item

G=(X,.%,. X5 .ccce)® 2

—(nl »2 m\l/n
gzgl ;22‘:";':";;1')21/2 Median in Class =30 — 40, /=30, C.= 60, f

(1)1 1 =50 and i=10
G=2 2 n=22
)
Q43 Median =/ + ~~——xi=36
3
(1/4)+(1/8)+(1/16)
Q19 (1)

H= 3x16 _ 48 Highest frequency data is 6

4+2+1 7 .. mode=6

..=6.85



Q20 (1) Q24 ()

Mode class = 30 — 40 - —-1+0+4 |
X=—=
Mode =30 + —22 19 ’
= X
oce 90-30-35 S -
~MD.=&l_ 1
150 n
=30+ 2—5
== 0=+ 41 2+1+3_2
=30+6=236 - 3 T3
Q21 (2
For skew distribution Q25 (2
-, mode = 3(median) — 2(mean)
2
2
. 1 X X
~.Median = 3 (Mode +2 (mean)) SD..c= z —[Z—J
n n
M= ! 2
Y P27 +72_(1+2+ ..... 7)
N 7 7
Q2 (2
2
7.8.15 (7.8
Data | SD V67 (2-7j ~20-16 =44 =2
X c
ax a Q26 (2
< |lel © When each data is multiplied by 'c' then S.D. all gets
multiplied |c|.
b
2B ~.newS.D.=|c|l.c
c c|lc
Q27 ()
Yx=nx = 100x50=5000
Q23 (3
SD.= /52
Arrange data is in increasing order is \/;
34,38,42,44,46,48, 54,55, 63,70 4= \/?
46 + 48
. Median = =47
2 = le.z -x
n 1
X D;=x; — median | | d;| x?
34|13 13 =100~ O
38 |9 9
2 |- 5 52
4| -3 3 16= "2 2500
46 | -1 1 100
48 | +1 1
54 | +7 7 (16+2500) - 100= zx’
55 | +8 8
63 | +16 16 251600 = 2x;
70 | +23 23
Q28 (3
MD.=4&_-2_3¢ X, =50 X,$110

2

n 10

2 2
o, =5 o;F6

——t—



nX =n,X, +n,X,

=100x50+150x%40
=5000+6000
i=11000:44
250
- (o} +d})+n,(c; +d))
6= n, +n
1 2
d,=50-44=6
d,=40-44=—14
(25 +36) +150(36+16)
2_
o =100 250
_ 6100+7800:55.6
250
0= 455.6=7.46
Q29
) fo (in jz
2= _| 2%
n n
B P+2*+3%+.....+n° _(1+2+3+....+nj2
a n n
- n(n+1)(2n+1)_(n(n+l)j2
B 6n 2n
_(@+DH@n+l) n’(n+1)’
6 4n?
_ n’—1
12
Q30 ()

Mean of series is

a+(a+d)+(a+2d)+.....+(a+2nd)

X =
(2n+1)
X=a+nd
2n 2d +1
S ix x| = WO
i=0 2
n(n+1)d

Mean deviation = m

EXERCISE-II

Q.1 3) Letx,x,X,...... X, are 9 items they

X;+Xy+ X3+ +Xg
9

Q2

Q3

Q4

Q5

9
S X =135
i=1

if one more item X0 is added then

10

D x;=135+x,,

i=1

_ 135+x%,
mean X = =16
10
X,=160—135=25

O]
Given:  Mean (X )=2.5 and discrete data

Variable x : o 1 2 3 4 5
Frequencyf: k 20 40 40 20 4
We know that
2f=k+20+40+40+20+4=124+k
We also know that
T =(0x k) + (1 x 20)+ (2 x 40) + (3 x 40) + 4(4 x 20) +
(5x4)

=0+20+80+20=320

Therefore, mean (X))

CBf(x) 320 320
TTsf 124+k T 1244k
320
or 124+k=—2—=128 or k=128—124=4
25
)
X;+Xy +X5+.n. +X, _
=X
n
Z(xi+2r)
. Newmeanis X'g = =L
n
o 2x(x+1)
X+
2x

X' = X+mn+1)

@
If variable is decreased by 1 then there is no effect on
standard deviation.

)
> (x; —X)* =250

250

10 =25

o=



Q.6

Q.7

Q8

Q.9

.02=25= o6=5

c 5 @)
or coefficient of variationis= — x 100= —-x 100=
X 50
10%
M
X[+ Xy + X3+ +X,
Given =X

n
then new mean is

X, +X, + X5+ 4x, +12+27 4. +n? @

n

(n+1)(2n+1)
L

Odd divisors of 360 are
360=23%x32x5
= 1,3,5,9,15,45
1434+5+9+15+45

SO mean = =13

6

5+9

median= —_—=7 meanofl3and7=

2 2

13+7
=10

©)
n,=35, X, =80,

Q.10

c,=4

n,=65, X,=60, ©,=4

nl(cslz +df )+ n, (G% + dlz)
n;+n,

o=

35%80 +65x 60
00
" d=80-67=13, d=60-67=-7
35(16+169) +65(9 +49)
o 100

countioned mean =

6’ = 10245

. 0=+102.45 =10.12

@
Number of candidates =200
mean =40
s.d.=15 Q.11
Correct data=40
Incorrect data =50

2%
200

Incorrect mean = 40

Incorrect Z X; =8000

correct sum Z X; =8000—-50+40=7990

X
correct mean = -=39.95
200
1 I ?
Incorrect s.d. = —inz_ _inj
n n
1 2]
= | (sd)*+|— x| n=%"x?
(sd) [HZS J 2%

= (225+1600) x200= Y x; =Incorrected sum
= > x{ =365000

= corrected sum = z Xi2 —(50)* +(40)*

364100 2
corrected O = {—_(3995) :| =1820.5 -
1560.25=260
c=16.12 ]
©
Ginve : Numbers X, X,, X, , ...... x, and their average =

M. We know that the average of n numbers

X|+ Xy +X3+.o.... +X,
n
nM+X X +X, +X3+...... +X, +X
or =
n n
nM+X X; X, +Xz+...... +X, +X
or =—+
n n n
nM+X—-X; Xp+X3+...... +X, +X
or =
n n

or new average

(x2+x3+ ...... +Xn+xj_nM—x1+x
n

@
Data are multipled by 5 then variance sould be 25 times
$0 new variance =25 x 9 =225 ]



Q.12

Q.13

Q.14

Q.15

Q.16

@)

Mean=n itemsis X

New mean
X FXp e xn+3+32+33+ ...... 3"
B n n
_ 33" -))
i S
x 2n
o)

Since the total number students = 100 and the number

of boys =70
.". Number of girls = (100 —70) =30

Now, the total marks of 100 students = 100 x 72 =7200

And total marks of 70 boys =70 x 75=15250
= Total marks of 30 girls =7200—5250=1950

1950

.. Average marks of 30 girls = W =65
@

Since the median is the 5th and the increase is made in
the last four terms, hence the median remains

unchanged.

M
Given:N=15

2x2=2830,2Zx=170

One observation 20 was replaced by 30, then
2x2=2830-400+900=3330
2x=170-20+30=180

.. Variance, G?

Cxx? (=x) 3330 (180
- N (N) 15 (15
=222-144=178

@)

In the 2n observations, half of them are equal to a and
the remaining half are equal to —a. Then, then mean of

the total 2n observations is equal to zero.

p_ [Ex-D?
N
x?
= 2=q5—
2n

¥x> 2na’
= 4="=

2n 2n
= a’=4
= l|a|=2

Q17 (3
Each variable is increased by 20 so there will be no
effect on standard deviation.

Q18 (1)

Total number of terms=n+ 1 = odd

n+1+1
2

th
n
= (E—H) term

2n
= CE
2

‘. median =

EXERCISE-III

NUMERICAL TYPE
Q1 [l

Mean of 12, 22,32, ...... ,n2is

d6n _n(n+1)(2n+1)
11 6n
=22n2+33n+11-276n=0

1
=(m-11)22n-1)=0 =n=11and niz

Q2  [l0.]

2a+1
sumof quantities 5(a+ )

g:
n n

:%[1+1+100d]:1+50d

g MD:lE| X, —X]|
n

_E[SOXSI}
101 2

:255x101:10.1
50x51



Q3

Q4

Q5

Q.6

Q.7

Q8

[16]

X=5

Variance = inf - (iz)

0=1.400-25
n

n=39_ 16
=TS
[10]
Given that, n, =10,X, =12,n, = 20,X, =9
10x12+20x9
10+20

_ nX, +nXx
X = 11 2 2:
1’11+1’12

1204180 300
30 30

10

30.1

Given that, £ (x; —30)=2
20 20

= > .x,— > (30)=2

i=1

i=1

2030 2
+-—=30+0.1=30.1

T

[24]

Given series is 148, 146, 144, 142, ..... whose first
term and common difference is
a=148,d=(146—-148)=-2

S, = %[2«4 +(n+1)d]=125 (given)

- 125n:%[2><148+(n—1)x(—2)]
=>n*-24n=0=n(n-24)=0

= n=24(n=0)

[5]

Giventhat, n, =4,X=7.5,n,+n, =10,X=6

_4x75+46xX,

. 6 10 = 60=30+6X,
30
== -5
=X =
[44.46]

Total of corrected observations
=4500—(91+13)+(19+31)=4446

.. Mean = ﬁ =44.46
100

Q.9

[63]

Total marks of 10 failed students =28 x 10 =280

and Total marks of 50 students = 2800
.. Total marks of 40 passed students
=2800-280=2520

.. Average marks of 40 passed students =

EXERCISE-IV
JEE-MAIN
PREVIOUS YEAR’S
Q1 2]

Q2

Q3

2520
40

— =03

2 2
49 (2+Zj +(1+Zj +(4—3a
fc:4+g, then —=

4 4 4
=30’ -32a+84=0

@

i=1

9
Also, Z(Xn - 5)2 =45

i=1
= 3x; ~10.2x;+9(25) =45

= 3x7360  (using(1))....(ii)

2
) inz 2X;
As, variance =———| ——

9 9
9 9

=40-36= 4

Hence standard deviation is 2 (As standared deviation

= ,/variance

3)

Let 5 students are X , X,, X, X,, X,

5
Giveni:%:ISO = >,=750

i=1

()

2 2
%—(i)z =18 = %—(150)2 =18

= > x; =(22500+18) x5

i=1



Q4

Q5

Q.6

Height of new student = 156 (Letx,)
Thenx +x,+x,+x,+x,+x,=750+156

CX X, FXpHX, HXs X 906
Xpew = 6

X
2 (5.

from equation (2) and (3)
variance (new)

Variance (new) =

112590 +(156)’ )
=——— (151 =22821-22801 =20
@
D+ =on L. (1)
Z(xi ~1Y =50 ... @)

(H+@)= ) (xI-1)=Tn

(1).2) =4) x;=4n

Xi .
:>in =n :Z—:lnvarlance:6—1:5
n

= standard diviation = /5

)
C1+3+8+x+y
e
25=12+x+ty=x+y=13 .. (D)

2 2 iw)”
N

C149+64+x7 +y?
5
342 x5=T74+x>+y?
171=74+x>+y?
97=x*+y* .. )
(x+y)P=x>+y*+2xy
169—-97=2xy = xy=36
T=4,9

9.2 25

So ratio is —Or—
9 4

@)
Zx =50

o=l e 2

5 5

=—=151 ..
6

Q.7

Q8

Q.9

Q.10

921(&2 ~ 2500)
5 2

L ZxXP=545

1 0
Now variable = g(3045 —gj =507.5

o)
There are 30 white balls and 10 red balls

. 30
P(white ball) =

mean of (x) np

\V1ipq

standard deviation of (x)

l6x(3j
_ \/n:p: S 2N
q 1
4
“

50
Given )" (x;=30)=50
i=l1

= ' x :30(50)+50:%:31

M

Mean X =4,6° =52,n=5,x, =3x, =4=Xx,

2x, =20

X, +x,=9 ..(1)
X o

:' ~(X) =¢" = x> =106
X; +X: =65 (i)
Using (i) and (ii) (x,—x,)*=49
|x4 —x5| =7
3)

Let7 observations be X, X,, X, X, X, X, X,



Q.11

Q.12

Q.13

=560 ... )
Now, x, =2,x,=4,x,=10,x,=12,x = 14 Q.14
= x,+x,=14(from(1))
& x2+x7?=100 (from(2))
X X=X, X)) -2x X, = X,.x, =48
)
Let x be the 6™ observation
=45+54+41+57+43 +x=48 x 6=288
=>x=48
A5
. (ZXIZ _ 2\ Q
variance = L——(x)
6
= variance :%—(48)2
6
_100
3
. 10
= standard deviation = —
NG)
@
—\2
sp— | ZY)
n
oZx _C140+1+k k Q.16
4 4 4
Now
2 2 2 2
IS
J5 = 4 4 4 4
4
2 2
=5x%x4= 2(1+%) +%
Q.17
2
=18= 3
4
=k’=24
=k=26
1
34+x _35
2

x=36

14— 104+224+26+29+344+36+42+67+70+y

10
420-336=y = y=84
y_8 7

x 36 3

(1)

If=20=2x"+2x—4
= x*+2x-24=0
x=3,—4 (rejected)

%Xtif‘ —238

ol

@

X4
Mean =Z L=16
(W =0

2
, X’
standard deviation (o) = % -0’ =16

2

X

L a5y x2= 2
50

= New mean

:Z(Xi—4)z in2+l6><50—8zxi
50

50
=(256) x 2+ 168 x 16=400

@
x1+....+x4:44
x5+....+x10:96

X =14,Zx =140
2
Variance = i—iz =4
n

Standard deviation = 2

(18]

Var(1,2,.......,n)=10

P+2%+. 40> (142+....+nY

= - =10
n n

(n+1)(2n+1)_(n+1j2_10

= 6 2 )

=n?-1=120=n=11

Var (2,4,6, .......,2m)= 16 = Var(1,2, .......,m)=4

=m?-1=48=m=7=m+n=18.



Q.18 [54] Q22 (3
3+7+9+12+13+20+x+y:10 .

mean X = g i b2 Z b,

=x+ty=16...(1) Variance = A=— —| 4=L
i 1 1
variance o” :Z:(Txi)—(i)2 =25
2
P 11 10
9+49+81+144+;69+400+x +y 100=25 Z(bl+rd)2 Z(bl+rd)
i=0 _| =0
= Xty =148.......(ii) -1 11
(x+yP=(16) = x>+ y*+2xy=256 = xy=54
Q19 (1) , 10x11) 5 (10x11x21
If each observation is multiplied with p and then q is _ 1by +2b,d 2 +d 6
subtracted 11

Newmean X, =pX —q

2
=10=p(20)—q () 11b1+10><11d
and new standard deviations - 2

- 11

1 1
=0,=Iplo, = 1=p|(2) >|p|=75 =p=2;

. = (bj +10b,d +35d*)— (b, +5d)* =10d*
Ifp= 3 then q = 0 [from equation (1)] -+ Variance =90
= 10d’=90=d=3

-1
pr = 7 . then q=— 20. Q-23 (4)
17
Q20 (1) r
o ; 17x18
ZXI . * X = = =
—=10 ... 1) 17 17x2
20
52 v y=ax+b=17 =9a+b=17.....>Q)
=X _100=4 ... (ii)
20 17
2
r
¥ x? =104x20=2080 - Var(x) = o _(g)zzm_gz =24
17 17x6
~200-9+11 _ 202
Actual mean = 20 20 and Var (y)=a*. Var(x) = 24a’=216 =a=3...(2)
Clearlyb=-10
Vatiance = 2080—81+121_(@)2 Hencea+b=—7
ariance = ——— | T
:M7(10.1)2:1067102.01:3.99 Q24 (2
0 Heren=10
Q21 () _
2
2 (x; —5) So.5.D. Z(Xi_p) _ in_p
Mean(xifS):T=1 0,S.D.= o "
A={Mean(x,—5)} +2=3
st s B AR 1= 1
w=var (x,— 5) = O =5 25 g 10 100 100 10

10 10



Q.25

Q.26

Q.27

Q.28

@

If variate varries from a to b then variance

2
var(x) < (Ta) = var(x) < (

2
j = var(x) <25

= Standard deviation <5
Clearly standard deviation cann't be 6.

@

x; | 15125135
2 [ x| 2

—_ DfiXi 30470425x

- Zfi 44+x
Zfixi ~ (%)

Givenc?=50= Zf

25

1

450+ 625x +2450
50= —
44+x

625

2900+ 625x

675
- 4+x

= 50x=200

Sox=4

A

Let the two remaining observations be x and y.

 25+49+100+144+196+225+x° +y°
- 8

=X +y*=169...(2)

From (1) and (2)

x,y)=(12,5)or(5,12)

Sox—-y|=7

-(10)°

o
3+5+7+a+b

5 =5=at+tb=10

Mean =
3¥+5+7+a’ +b’
5
= a’+b’=62 = (a+b)*-2ab=62
So, a and b are the roots of the equation
x2—10x+19=0

Variance = —(5)7=4

=ab=19

Q.29

Q.30

Q.31

ey
Let two remaining observations are X, y
= 24+4410+12+14+x+y )
So X = 2 =8  (given)
=>x+y=14 . (1)
S5 (In)
2= ——| &=—| =16 i
Now also & N N (given)
2 2
_ 4+16+100+144+196+x" +y _64-16
7
=460+x*+y*=(16+64)x7
=x2+y*=100 e (2)
Now (x +y)=x*+y*+2xy =>xy=48 .. 3)

Now (x—y)?=(x+y)*—4xy=196—-192=4
=>x-y=2 = |x-y|=2
(6]
2Xif;
Mean T

0."C,+2."C,+2°"C, +...+2""C,
B "Cy+"C ...+ C, +

For finding sum of numerator consider
(1+x)y="C +"Cx+"Cx*+...+"Cx" .. (1)
Putx=2=3"-1=2."C +2°"C +...+2""C_
For sum of denominator

Putx=11in(1)
2"="C,+"C, +....+"C

n

L3 T 786
2 n

@

Standard deviation =
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