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Statistics “_

I Statistics I

1.

Measures of central tendency :

An average value or central value of a distribution is the value of variable which is representative of the
entire distribution, this representive value are called the measures of central tendency are of following
type.

(A) Mathematical average (B) Positional average
(i) Arithmetic mean or mean (i) Median

(ii) Geometrical mean (ii) Mode

(iii) Harmonic mean

Mean (Arithmetic mean)

If X, X,, X, ,.......x, @are n values of variate x then their A.M. X is defined as
X
g = XatXptXgto +X, =,le '
n n
If x,, X,, X, .... X, are values of veriate with frequenciesf, f,, f,,........ f, then their A.M. is given by

X .
_ X x X, +faXxg +o fify ; _where N = Zfi

X f+f,+5+.... +f, N Py
(i Properties of arithmetic mean :
(a) Sum of deviation of variate from their A.M. is always zero that is £ (x; —X) = 0.
(b) Sum of square of deviation of variate from their A.M. is minimum that is
(X —i)z is minimum
(c) If X is mean of variate x then
AM.of (x +1) = X +2
AM.of L. x =AX
AM.of (ax +b)=aX +b
(i) Merits of arithmetic mean :
(a) It is rigidly defined.
(b) It is based on all the observation taken.
(c) It is calculated with reasonable ease.
(d) It is least affected by fluctuations in sampling.
(e) It is based on each observation and so it is a better representative of the data.
()] It is relatively reliable
(9) Mathematical analysis of mean is possible.

(iii) Demerits of Arithmetic Mean :
(a) It is severely affected by the extreme values.

(b) It cannot be represented in the actual data since the mean does not coincide with any
of the observed value.

(c) It cannot be computed unless all the items are known.
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Statistics

Example # 1: Find mean of data 2, 4, 5, 6, 8, 17.
Solution : Mean = 2+4+5+66+8+17 =7
Example # 2: Find the mean of the following distribution :
X: 4 6 9 10 15
f: 5 10 10 7 8
Solution : Calculation of Arithmetic Mean
X, f fx
4 5 20
6 10 60
9 10 90
10 7 70
15 8 120
N=>f=40 2. fx =360
Mean= X = =% - 360
2, 40
Example # 3: Find the mean wage from the following data :
Wage (in Rs) : 800 820 860 900 920 980 1000
No. of workers : 7 14 19 25 20 10 5
Solution : Let the assumed mean be A = 900 and h = 20.
Calculation of Mean
Wage (inRs)x,  No.ofworkersf,  di=x—A=x-900 y, = Xi _2800 fit
800 7 -100 -5 -35
820 14 -80 -4 -56
860 19 —40 -2 -38
900 25 0 0 0
920 20 20 1 20
980 10 80 4 40
1000 5 100 5 25
N =3 f=100 > fu=-44
We have,
N =100, X fu =—-44, A=900 and h = 20
= 1 = -44
Mean=X =A+h|=>fu | = X =900+20x —— =900-8.8=2891.2
N 100
Hence, mean wage = Rs. 891.2
3. Geometric mean :
If X, X,, X, ,.......X; @re n positive values of variate then their geometric mean G is given by
G = (6, X, X, oo X"
. 13
= G = antilog| =>'log X
[ ey
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4. Median :
The median of a series is values of middle term of series when the values are written is ascending
order or descending order. Therefore median, divide on arranged series in two equal parts

0] For ungrouped distribution :
If n be number of variates in a series then

th
(nTJFlJ term, (when n is odd)
Median =

th th
Mean of (g} and (g+2j term (when n is even)

(i) For ungrouped frequency distribution :
First we calculate cumulative frequency (sum of all frequencies). Let it be N then

th
(NTHJ term (when n odd)

Median
Mean of (gj&[szj (when n is even)
5. Merits and demerits of median :

The following are some merits and demerits of median :
0] Merits :
(a) Itis easy to compute and understand.
(b) Itis well defined an ideal average should be
(c) It can also be computed in case of frequency distribution with open ended classes.
(d) Itis not affected by extreme values.
(e) It can be determined graphically.

(f) Itis proper average for qualitative data where items are not measured but are scored.

(i) Demerits :
(a) For computing median data needs to be arranged in ascending or descending order.
(b) Itis not based on all the observations of the data.
(c) It cannot be given further algebraic treatment.
(d) Itis affected by fluctuations of sampling.
(e) Itis not accurate when the data is not large.

(f) In some cases median is determined approximately as the mid-point of two observations
whereas for mean this does not happen.

Example # 4 : Find the median of observations 4, 6, 9, 4, 2, 8, 10
Solution : Values in ascending order are 2, 4, 4, 6, 8, 9, 10

heren:YSonTJrl:4

so median = 4 observaiton = 6
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Example #5: Obtain the median for the following frequency distribution :

x|11(13 15|18 | 21|23 |30 |40 |50
f{8(10]11|16|20|25|15| 9 | 6

Solution :
X f cf
11 8 8
13 10 18
15 11 29
18 16 45
21 20 65
23 25 90
30 15 105
40 9 114
50 6 120
N=120
N
Here, N=120= E =60
We find that the cummulative frequency just greater than g i.e., 60 is 65 and the value of x
corresponding to 65 is 21. Therefore, Median = 21.
6. Harmonic Mean :
If X, X,, X, ,.......X, @re n non-zero values of variate then their harmonic mean H is defined as
n n
H= =
1 1 n1
S tet s Y=
XI XZ Xn i=1 Xi
7 Mode :
If a frequency distribution the mode is the value of that variate which have the maximum frequency.
Mode for
0 For ungrouped distribution :
The value of variate which has maximum frequency.
(i) For ungrouped frequency distribution :
The value of that variate which have maximum frequency.
Relationship between mean, median and mode.
. In symmetric distribution, mean = mode = median
. In skew (moderately asymmetrical) distribution,
median divides mean and mode internally in 1 : 2 ratio.
2(Mean) + (Mode
= median = ( ) ( )
3
8. Merits and demerits of mode :
The following are some merits and demerits of mode :
0] Merits :
(a) It is readily comprehensible and easy to compute. In some case it can be computed
merely by inspection.
(b) It is not affected by extreme values. It can be obtained even if the extreme values are
not known.
(c) Mode can be determined in distributions with open classes.
(d) Mode can be located on graph also.
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(i) Demerits :

(a) It is ill-defined. It is not always possible to find a clearly defined mode. In some cases,
we may come across distributions with two modes. Such distributions are called
bimodal. If a distribution has more than two modes, it is said to be multimodal.

(b) It is not based upon all the observation.

(c) Mode can be calculated by various formulae as such the value may differ from one to
other. Therefore, it is not rigidly defined.

(d) It is affected to a greater extent by fluctuations of sampling.

Example # 6 : Find mode of data 2, 4, 6, 8, 8, 12, 17, 6, 8, 9.
Solution : 8 occurs maximum number of times so mode = 8
9. Measure of dispersion :

It is measure of deviation of its value about their central values. It gives an idea of scatterdness of
different values from the central values.

Types :

0]

(if)

Example # 7 :

Solution :

Example # 8 :

Solution :

Range:
Difference between greatest values & least values of variates of a distribution are called the
range of distribution.

- difference of extreme values L-S
Also coefficient of range = =

sum of extreme values L+S
where L = largest value and S = smallest value
Mean deviation :
Mean deviation of a distribution is, the mean of absolute value of deviation of variate from their
statistical average (median, mean or mode).
If Ais any statistical average then mean deviation about A is defined as

2Ix-Al

Mean deviation = =

n
Zfi [x—Al
Mean deviation = 'ZlT (for frequency distribution)

Calculate mean deviation about median for the following data
3,95 3,12, 10, 18, 4, 7, 19, 21.
Data in ascending orderis 3, 3,4, 5,7, 9, 10, 12, 18, 19, 21

Median =n7+1 th value = 6" value = 9

11

>"|x, —median| -
Mean deviation about median= =t — = ——
11 11

X[5]|7(9]10|12 |15
f|8(6(2]2]|2]|6

Find mean deviation from mean

X f fx X=X ||x-¥| flx—¥|
5 8 40 -4 4 32
7 6 42 -2 2 12
9 2 18 0 0 0
10 2 20 1 1 2
12 2 24 3 3 6
15 6 90 6 6 36
N=26| > fx =234 Sfx-x/-88

g2 g Now, M.D. (i):Mzﬁ =3.38

St St 26
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(iii)

Example #9:

Solution :

Example # 10 :

Solution :

Variance :
It is the mean of squares of deviation of variate from their mean. It is denoted by o2 or var(x).

The positive square root of the variance are called the standard deviation. It is denoted by o or
S.D.

so standard deviation = ++/variance formula

n n 2 n
£(x — %)’ XX x| X
n

im — —\2
62= i = c2= i=1 _ i=1 _ (X)
n n n
=d?  (zdi)’
2 — i — —
2= —- —(—j , where d = x —a, where a = assumed mean
n n

coefficient of S.D. :(gj = coefficient of variation = [gj % 100 (in percentage)
X X

(a) Properties of variance :
s var(x, + A) = var(x) svar(L.x) = A¥(var x) e var(ax +b) = a*var x)

where A, a, b are constant.

Find the mean and variance of first n natural numbers.

Y—ZX—1+2+3+' ... 4+ n _n+l
n n >
X2 2 2 2 2 P 2
Variancezz__(i)zzl +2°43°+. . . . 4+ n° (n+1l n 1
" n 2 12

Find the variance and standard deviation of the following frequency distribution :

Variable (x;) |2|4|6| 8 |10|12|14 |16
Frequency (f)|4|4|5|15|8 |5|4 |5
Calculation of variance and standard deviation
Variable| Frequency X = X - _
f X i X; — X filx, =X
X, fi i = x, _9 ( i )2 |( i )2
2 4 8 -7 49 196
4 4 16 -5 25 100
6 5 30 -3 9 45
8 15 120 -1 1 15
10 8 80 1 8
12 5 60 3 45
14 4 56 5 25 100
16 5 80 7 49 245
N=Yf=50> fx =450 > b~
=754

Here N =50, X f x = 450
x=1 (Zfixi)zﬂzg
N 50
We have Y f(x — X)? =754
1 _2]_ 754 _
var(X) = N[Z f,(x - X) }_ T =15.08

5
S.D.= /Var(X) = +/15.08 =3.88
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Example # 11 : Calculate the mean and standard deviation for the following data :

Wages upto(inRs.) [15|30|45| 60 | 75 | 90 |105|120
No. of worker s 12|30 | 65107 |157 | 202 | 222|230

Solution : We are given the cummulative frequency distribution. So first we will prepare the frequency
distribution as given below :
Class Cummlative| Mid- X;—67.5 2
Frequency |u; = fiy fiuf
Interval | frequency |values 15
0-15 12 75 12 ) —48 192
15-30 30 225 18 -3 -54 162
30-45 65 375 35 -2 -70 140
45-60 107 52,5 42 -1 —-42 42
60-75 157 67.5 50 0 0 0
75-90 202 82.5 45 1 45 45
90-105 222 975 20 2 40 80
105-120 230 1125 8 3 24 72
D f=230 D fiu=-105 | )" fiu? =733

Here A=67.5h=15 N=230,Xfu =-105and X fu?=733

Mean = A + h (%Z £ uij =67.5+15 (%} 67.5 - 6.85 = 60.65

L . (1 ’
and Var(X)=h |:szi u: (szi uiJ}

2
= var(x) = 225 | 233 _[Z195) 1 _ 5953 18 — 0.2025] = 669.9375
230 | 230

S.D.=Var (X) = +/669.9375 =25.883

10. For NCERT and Board purpose :
0] Arithmetic mean :
Arithmetic mean of continuous grouped data :
Take mid points of given classes as x and use formula as given for discrete grouped data.

Example # 12 : Find the mean of the following frequency distribution :

Class-interval : 0—-10 10-20 20-30 30-40 40 - 50
No. of workers f :7 10 15 8 10
Solution : Calculation of Mean
. . X, —25

Class-interval | Mid-values (x;) | Frequency f; di=x-25 i="10 fu;

0-10 5 7 -20 -2 -14

10 — 20 15 10 -10 -1 -10

20 - 30 25 15 0 0 0

30 - 40 35 8 10 1 8

40 - 50 45 10 20 2 20

N=3 f=50 Y fui=4
We have,

A =25,h=10,N=50and Xfu, =4.

Mean=A+h {%Zfiui} = mean = 25 + 10 x % =25.8
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Example # 13 : Find the mean marks of students from the following cumulative frequency distribution :

Marks Number of students Marks Number of
students

0 and above 80 60 and above 28
10 and above 77 70 and above 16
20 and above 72 80 and above 10
30 and above 65 90 and above

40 and above 55 100 and above 0
50 and above 43

Solution : Here we have, the cumulative frequency distribution. So, first we convert it into an ordinary

frequency distribution. We observe that there are 80 students getting marks greater than or
equal to 0 and 77 students have secured 10 and more marks. Therefore, the number of
students getting marks between 0 and 10 is 80 — 77 = 3.

Similarly, the number of students getting marks between 10 and 20 is 77 — 72 = 5 and so on.
Thus, we obtain the following frequency distribution.

Marks Number of students Marks Number of
students

0-10 3 50 -60 15

10-20 5 60—-70 12

20-30 7 70 - 80

30— 40 10 80 — 90

40 -50 12 90 - 100

Now, we compute arithmetic mean by taking 55 as the assumed mean.
Computation of Mean

Marks Mid(—)\(/i?lue Freq(:;ancy u = Xi1—055 -
0-10 5 3 -5 -15
10-20 15 5 -4 -20
20-30 25 7 -3 =21
30 -40 35 10 -2 -20
40 - 50 45 12 -1 -12
50 -60 55 15 0 0
60—-70 65 12 1 12
70 -80 75 6 2 12
80 -90 85 2 3 6
90 — 100 95 8 4 32
Total >fi=80 Yfiui = —26
We have,
N =2f =80, 2fu =-26,A=55and h =10
X =A+h {%Zfiui} = X =55+ 10 x ;—206 = 55— 3.25 = 51.75 Marks
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(i) Median :
(a) Median of continuous frequency distribution :
Let the number of observation be N. Prepare the cumulative frequency table. Find the
median class i.e. the class in which the observation whose cumulative frequency is

equal to or just greater than g lies.

The median value is given by the formula : Median

)
E _C
M)y=r+ — x hwhere

N = total frequency = Xf,

£ = lower limit of median class

f = frequency of the median class

¢ = cumulative frequency of the class preceding the median class
h = class interval (width) of the median class

Example # 14 : Calculate the median from the following distribution :
Class 5-10({10-15|15-20|20-25|25-30 | 30-35|35-40 | 40-45

Frequency 5 6 15 10 5 4 2 2
Class Frequency Cumulative Frequency
5-10 5 5
10-15 6 11
Solution : 15-20 15 26
' 20-25 10 36
25-30 5 41
30-35 4 45
35-40 2 47
40-45 2 49
N =49
We have, N = 49 .. N_49 24.5
2 2
The cummulative frequency just greater than g is 26 and the corresponding class is 15-20.
Thus 15-20 is the median class such that /=15, f=15,F=11andh =5
N ¢
a Median:£+2f xh :15+Mx5:15+%:19.5
(iii) Mode :

(a) Mode for continuous frequency distribution :
First find the modal class i.e. the class which has maximum frequency. The modal
class can be determined either by inspecting or with the help of grouping.
The mode is given by the formula :
Mode = ¢ + —m ~fm1
2f —f, . —f
where ¢ =lower limit of the modal class
h = width of the modal class
f_=frequency of the modal class
f_, =frequency of the class preceding modal class

f ., = frequency of the class succeeding modal class

m+1
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Example # 15 :

Solution :

(iv)

Example # 16 :

Solution :

Compute the mode for the following frequency distribution :

Sizeof items|0-4 | 4-8|8-12|12-16|16-20|20-24 | 24-28 | 28-32|32-36|36-40
Frequency 5 7 9 17 12 10 6 3 1 0

Here, the maximum frequency is 17 and the corresponding class is 12-16 So 12-16 is the

modal class.
We have, (=12, h=4,f=17, f =9and f,=12

-t he Mode = 12 + /=9

- Mode=/+_— 1 L .
2 —f,— f, 34-9-12

— Mode =12+ 5 x4=12+ 32 =12 +10.66 = 32.66
13 13

Mean deviation :

(a) Mean deviation of 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
midpoints of the various classes and take the deviations of these mid point from the

given average A.

Find the mean deviation about the median of the following frequency distribution :

Class 0-6[6-12|12-18|18-24|24-30
Frequency| 8 10 12 9 5

Calculation of mean deviation about the median

Midvalues Frequency Cumulative

Class I —14 fix;—14
(%) () Frequency (c.f.)
0-6 3 8 8 11 88
6-12 9 10 18 5 50
12-18 15 12 30 1 12
18-24 21 9 39 7 63
24-30 27 5 44 13 65
N=) fi=44 > fix—14=278

Here N = 44, so g = 22 and the cumulative frequency just greater thang is 30. Thus 12-18

is the median class.

Now Median=/+ NI2=F ,Where /=12, h=6, f=12, F=18
or Median = 12 + 22-18 x6=12+ M:M
12
- . 1 278
Mean deviation about median = N > of % -14= a 6.318
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Example # 17 : Find the mean deviation from the mean for the following data :

Classes 10-20|20-30|30-40|40-50|50-60|60-70|70-80
Frequencies 2 3 8 14 8 3 2

Solution : We prepare the table as follows :
Computation of mean deviation from mean

Mid-values| frequencies — —
Classes ) . f, X; ‘xi - X‘ =|x; — 45| f, ‘xi - X‘
10-20 1I5 2I 30 30 60
20-30 25 3 75 20 60
30-40 35 8 280 10 80
40-50 45 14 630 0 0
50-60 55 8 440 10 80
60-70 65 3 195 20 60
70-80 75 2 150 30 60

n=>f=40|> f,x =1800 > fifjxi - X = 400

2 fox _ 1800 _

We have, N=40and Y f x =1800 .. X= 45
N 40
Now Xf |x,—X| =400andN=Xf=40
MD.= L 5t X=X = 400 _ 1o
N ' 40
(v) Variance and standard deviation :
(a) 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.

Example # 18 : Calculate the mean and standard deviation for the following distribution :

Marks 20-30{30-40|40-50|50-60|60-70|70-80|80-90

No. of Students 3 6 13 15 14 5 4
Solution : Calculation of Standard deviation
.Class Frequency | Mid-values u = X; —55 fu, u? fu?
interval f; X; 10
20-30 3 25 -3 -9 9 27
30-40 6 35 -2 -12 4 24
40-50 13 45 -1 -13 1 13
50-60 15 55 0 0 0 0
60-70 14 65 1 14 1 14
70-80 5 75 2 10 4 20
80-90 4 85 3 12 9 36
N=>"f =60 Do fiu=2 D fuf =134

Here N=60, 2 fu =2 2fu2=134and h=10

Mean = X =A+h(%2fi uij = X =500+10 (G—Z(J =55.333

e |2 . (1 o013 (2)
Var(X) =h {NZfi u; (NZfi ui” 100{60 (60” 222.9

S.D.= JVar (X) = 2229 =14.94
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Example # 19

Solution:

/\p

: Suppose that samples of polythene bags from two manufactures, A and B are tested by a

prospective buyer for bursting pressure, with the following results :

Bursting presure  Number of bagsmanufactued by manufactuer

inkg A B
5-10 2 9
10-15 9 11
15-20 29 18
20-25 54 32
25-30 11 27
30-35 5 13

Which set of the bag has the highest average bursting pressure ? Which has more uniform
pressure ?

For determining the set of bags having higher average bursting pressure, we compute mean
and for finding out set of bags having more uniform pressure we compute coefficient of
variation.

Manufacturer A :

Computation of mean and standard deviation

Bursting Mid-values f Y = X —17.5 fu f Uiz
pressure Xi 5
5-10 7.5 2 -2 -4 8
10-15 125 9 -1 -9 9
15-20 17.5 29 0 0 0
20-25 225 54 1 54 54
25-30 27.5 11 2 22 44
30-35 32.5 5 3 15 45
N=>"f=110 > u=3 > fu=78 » fiu?=160
— f u
XA =a+h (—Z ! IJ
N
S 78
= X, =17.5+5x — [ h=5,a=17.5]
110
. 2|1 . (1 ’
= X, =175+35=21 = os =h sz‘ ui—NZfi u
2
- o2 =25 |60 _(78 - o2 = o5 [17600-60841 _ 53 79
110 \110 110x110
= c, = +23.79 =4.87
Coefficient of variation = <A x 100 = 4.87 x 100 = 23.19

A
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Manufacurer B :

Bursti Mid-value - —17.
ursting f = X; —17.5 fu f Uiz
pressure Xi 5

5-10 7.5 9 -2 -18 36
10-15 125 11 -1 -11 11
15-20 175 18 0 0 0
20-25 225 32 1 32 32
25-30 275 27 2 54 108

3 39 117

1 3
N=>f=110 >u=3 > fiu=96 » fiu’=304

30-35 325

_ f u _
X, :a+h[%] — X, =17.5+5x % = 17.5+4.36 = 21.81

a
W N
I
>
N
1
Zle=
™M
——h
c
N
SN—
|
N\
Zle=
—h
R
%
| — |

2
o2 =25(304 (901 o 55 (3344029216 _ 4,
110 \110 110x110
c, =7.07
Coefficient of variation = % x 100 = 7.07

1 x 100 = 3241

B
We observe that the average brusting pressure is higher for manufacturer B. So, bags
manufactured by B have higher bursting pressure.
The coefficient of variation is less for manufacturer A. So bags manufactured by A have more

uniform pressure.

®
/\ QESDI’\EI’\CE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow

Corp. / Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
JEE Main Div. Campus: CG Tower-2, [A-51 (A)], IPIA, Behind City Mall, Jhalawar Road, Kota (Raj.)-324005

Toll Free: 1800 258 5555 | CIN: U80302RJ2007PLC024029




Statistics “_

Bl Exercise-1 |

w Marked questions are recommended for Revision

OBJECTIVE QUESTIONS (SINGLE CHOICE CORRECT)

Section (A) : Mean, median & mode

A-1. Find the A.M. of the series 1, 2, 4, 8, 16, ...., 2"

oMt _q @ M2 1 3) 2"-1 @ 2"-1

n+1 n n+1

(€

A-2.  The average weight of 9 men is x kg. After another men joins the group, the average increases by 5%.
Still another man joins and average returns to old level of x kg. Which one of the following true?
(1) the 10" & 11* men weight same
(2) the 10" man weight half as much as the 11" man
(3) the 10" man weight as much as the 11" man
(4) None of these

A-3. N observations on a variable xare x = A+iBfori=1,2,3, ... , h where A, B are real constants. The

mean of the observation is

n+1 n+1 n+1
(1)A+Bﬂ (2)nA+Bu (3)A+Bn( +1) (4)A+B(Ej
2 2 2 2
A-4. Find the median of values 10, 14, 11, 9, 8, 12, 6.
18 (2) 10 39 (4) 11
. . 7 5 1 1
A-5. If a variable takes the discrete values o + 4, o — > o —5 a—3,0—2,a+, > o— > o+5 (a>0),

then the medianis

(1)oc—% (2)oc—% (B)a-2 (4) o+ g

A-6. Find the mode of data 1, 2, 5, 3, 2, 3, 0, 5, 2.
13 21 (35 (4)2

A-7.= Consider the following statements related to measure of central tendency of 50 positive numbers
1. Median is not influenced by extreme values in set of numbers
2. The harmonic mean is unreliable if one or more of the numbers is non-zero
which of the above statement is/are correct

(1) 1 only (2) 2 only (3) both 1 and 2 (4) neither 1 nor 2
A-8.  M(X, Xy X ceveeenne x ) defines a measure of central tendency based on n values X, X,, X, «..oou.e. X,
consider the following measured of central tendency
(1) Arithmetic mean (2) Median (3) Geometric mean
which of the above measure satisfie/ satisfies the property
M(Xy, X, Xgeonrrenns Xa) _ " (ﬁ X X ﬁ]?
M(Y1 Y2 Ygermeonne Ya) Vi Y2 ¥ Ya
select the correct answer using the code below
(1) 1 only (2) 2 only (3) 3 only (4)1and 3
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A-9. Ifvalues a, b, c,...... j, p occurs with frequencies *°C,, * C,, *° C,,..., *° C,, then mode is
1a (2 e ©N 4k

A-10.= The mean of 21 observations (all different) is 40. If each observations greater than the median are
increased 21, then mean of observations will become

(1) 50 (2) 50.5 (3) 30 (4) 45
A-11. The mean of series X,, X, X, . + . . . X isX, then mean of the series x + 2i,i=1, 2,3, ..., nwill be
(1) X+n (2) X +n+1 B) x+2 (4) X+2n
A-12.xlf the difference between mean and mode is 63, the difference between mean and median is
(1) 189 (2) 21 (3) 31.5 (4) 48.5
A-13. Mean of variates 1.2.3, 2.3.4, ...... ,n(n+1)(n+2)
n(n+1)(n+2 n+1)(n+2)(n+3 n+1l)(n+2)(n+3 n(n+1)(n+3
@ "2 () (02)(n+3) o (1+)(+2)(143) ) n(1+2)(1+3)
4 2 4 2
Section (B) : Range, coefficient of range, mean deviation and coefficient of mean
deviaiton.
B-1. Range of data 7, 8, 2, 1, 3, 13, 18 is
(1) 10 (2) 15 (3) 17 (4) 11
B-2. Coefficient of range 5, 2, 3, 4, 6,8, 10 is
2 1 3 1
1 = 2) = 3) = 4) =
(1) 3 (2 3 (3) c (4) >

B-3 The scores of a batsman in ten innings are : 38, 70, 48, 34, 42, 55, 63, 46, 54, 44. Find the mean
deviation about median.

43 44 41 42
1) — 2) — 3) — 4) —
(1) c (2 c (3 s (4) c
B-4. The mean deviation about median of variates 13, 14, 15, . ..., 99, 100 is
(1) 1936 (2) 21.5 (8) 23.5 (4) 22

B-5.= The mean deviation of an ungrouped data is 50. If each observation is increased by 2%, then the new
mean deviation is
(1) 50 (2) 51 (3) 49 (4) 50.5

B-6.= The mean deviation of an ungrouped data is 80. If each observation is decreased by 5%, then the new
mean deviation is

(1) 76 2) 77 (3) 78 (4) 79
B-7. The mean deviation from mean of the observations a, a+ d, a+ 2d, ...... a+2ndis
2 2
) n(n+d @ n(n+1) & @) a+ n(n+d @) nin+1)|d|
3 2 2 (2n+1)
B-8. Mean deviation from the mean for the observations — 1, 0, 4 is
14 2
1) . [— 2) = 3)2 4) 3
@ 3 (2 3 (3) (4)
B-9. If X isthe mean of x,, X,, X, ...... x.. Then the algebraic sum of the deviations about mean X is
@0 @ 2 (3 nX @) (1) X
n

B-10.w If the algebraic sum of deviations of 20 observation from 30 is 20, then the mean of the observation is
(1) 30 (2) 30.1 (3) 29 (4) 31.
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Section (C) : Variance, Standard deviation and coefficient of variation.

C-1.=

C-2.

C-3. =

C-4.n

C-5.

C-6.=

C-7

C-8.

C-9%wm

Variance of first 20 natural number is
133 379 133 399
1) — 2) — 3) — 4) ——
(1) 2 (2 B (3 > (4) 2
The mean & variance of 7 observations are 8, 16 respectively. If 5 of the observations are 2, 4, 10, 12,
14, then the LCM of remaining two observations is

(1) 16 (2) 24 (3) 20 (4) 14

Ifn=10, Xx= \/E , >.x2 = 1560, then standard deviation o is

(1) 12 (2) 13 (3) V166 (4) V12

The mean of distribution is 4 if coefficient of variation is 58%. Then standard deviation of distribution is
(1) 2.23 (2) 3.23 (3) 2.32 (4) 2.75

The sum of squares of deviations for 10 observations taken from mean 50 is 250. The co-efficient of
variation is
(1) 50% (2) 10% (3) 40% (4) 30%

Standard deviation is independent of
(1) change of scale & origin (2) change of scale but not origin

(3) change of origin but not scale (4) neither change of scale non origin

What is standard deviation of the set of observations 32, 28, 29, 30, 317

(1) 1.6 (2 V2 (3) 2 (4) None of these
If the standard deviation of x, x,, ..... x_is 3.5, then the standard deviation of

2%, —3,-2%,—3, ...=2x —3is

Q-7 2)-4 ©N (4) .75

The marks of some students were listed out of a maximum 100. The standard deviation of marks was
found to be 9. Subsequently the marks raised to a maximum of 150 and standard deviation of new
marks was calculeted. The new standard deviation

9 (2) 135 (3) -13.5 (4)-9

/\
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Il Exercise-2 |

» Marked questions are recommended for Revision

PART - 1: OBJECTIVE QUESTIONS (SINGLE CHOICE CORRECT)

4.m

5=n

6.=

8. =

Find the arithmetic mean of 2*C_, >™*C_, ....... a1
2Nn+2 2n n+1
) 2 @) 2 @) 2 (4) None of these
n n+1 n+1
A variable takes the valuesof 0, 1,2, .. ... , hwith frequencies proportional to the binomial coefficients
"C, "C,,"C,,....,"C, then mean of the distribution is
n(n+1) n n(n-1) n(n+1)
1) ——2 2) — 3) ——~ 4y ——~
(1) 2 (2 > (3 > (4) >

Following is the record of goals scored by team A in football session

Numbers of goals scored 0 1 2 3 4

Numbers of match is 1 9 7 5 3

for team ‘B’ mean number of goals scored per match was 2 goals with standard deviation 1.25 . The
team which is more consistant

DA (2B

(3) A & B both are equal (4) neither A nor B

The mean of two samples of sizes 200 and 300 were found to be 25, 10 respectively. Their
standarddeviations were 3 and 4 respectively. Find the variance of combined sample of size 500
(1) 70 (2) 60 (3) 67.2 (4) 80

The first of the two samples has 100 items with mean 15 and S.D. 3. If the whole group has 250 items
with mean 15.6 and S.D. = +/13.44 then S.D. of the second group is
(15 24 3)6 (4) 3.52

The average marks of 10 students in a class was 60 with standard deviation 4. While the average
marks of other 10 students was 40 with a standard deviation 6. If all the 20 students are taken together,
their standard deviation will be

(1) 5.0 2 7.5 (3)9.8 (4)11.2
The mean and variance of 5 observations of an experiment are 4 and 5.2 respectively. From these
observations three are 1, 2 and 6 and A = |x, — x,| + 8 where x, & x, are remaining observations. Then

number of solution of equation 10 —x2 — 2x = A are
11 (22 (33 (4) 4

The mean and variance of 10 numbers were calculated as 11.3 and 3.3 respectively. It was
subsequently found that one of the a number was misread as 10 instead of 12. How does the variance

change.
(1) variance decreases (2) variance increases
(3) nothing can be said about variance (4) variance remains unchanged.

/\
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Comprehension #1 (Q.No.9to 11)
As median divides an arranged series into two equal parts, in similar way quartile divides an arranged
series in 4 equal part. For ungrouped frequency distribution formula of finding i quartile =

th
Q= {I(NTHJ} term,i=1, 2, 3.

Quatrtile deviation : half of difference between upper quartile & lower quartile.

= Quartile deviation (Q.D.) = 1 Q,-Q) = Coefficient of quartile deviation = Q-Q .
2 Q; +Q,
9. If1,2,3,4,5,6, 7, are numbers then Q, & Q, are respectively
24 2)2,6 3)4,6 (43,5

10. Quatrtile deviation of the following numbers 10, 8, 12, 11, 14, 9,6 is
2 (2) 10 3) 1/2 %1

11. Coefficient of quartile deviation of numbers 6, 8, 9, 10, 11, 12, 14 is
(1) 1/5 (2) 1/10 (3) 2/5 (4) /4

Comprehension # 2 (Q. No. 12 to 14)
To analyse data using mean, median and mode, we need to use the most appropriate measure of
central tendency. The mean is useful for predicting future results when there are no extreme values in
the data set. The median may be more useful than the mean when there are extreme values in the data
set as it is not affected by the extreme values. The median is most commonly quoted figure used to
measure property prices as mean property price is affected by a few expensive properties that are not
representative of the general property market. The mode is useful when the most common item or
characteristic of a data set is required. The mode has applications in printing. It is important to print
more of the most popular books.

12.w»  For the data shown, the value of appropriate measure of central tendency is

No.of staff 1 2 4 5 3 2
Salary
15000 | 10000 | 7000 | 12000 | 90000 | 95000
(In  rupees)
(1) 95000 (2) 18350 (3) 90000 (4) 12000

13.= For a normally distributed sample as shown, then most appropriate representative of data is

15

0 2 4 6 8 10 "

Number of Student

Number of marks

(1) Mean (2) Mode
(3) Median (4) any one of mean or median
14. Based upon collection of data of nhumbers of days it snows, rains or it is sunny in a month for three

month December, January and February of last year, the weather forecast points that snow is likely to
be in January. Which measure is used for this forecast ?
(1) Mean (2) Mode (3) Median (4) Range
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PART - Il : MISCELLANEOUS QUESTIONS

Section (A) : ASSERTION/REASONING

A-1.=

A-2.

DIRECTIONS :

Each question has 4 choices (1), (2), (3) and (4) out of which ONLY ONE is correct.
(1) Both the statements are true.

(2) Statement-I is true, but Statement-II is false.

(3) Statement-I is false, but Statement-II is true.

(4) Both the statements are false.

9 9
Statement-1: If Y (x,—8) =9and ) (x,—8)* =45then S.D. of X,, X,,......, X, IS 2.

i=1 i=1

Statement-2 : S.D. is independent of change of origin.

Statement-1 : Mean cannot be represented graphically.
Statement-2 : Mean may not coincide with anyone of the actual values.

Section (B) : MATCH THE COLUMN

B-1w

B-2

Column - | Column - 11
Q) Better measure of central tendency fordata 1, 7, 8, 9, 9 is (p) Mean
2 Which is not independent of change of scale ? Q) Median
3) Which is not dependent on change of origin ? n Mode
4) The value of range of data is always greater than or equal to (s) S.D.
Letn e N.
Column | Column 1l
Q) S.D.of2,4,6, ..... 2n;neN (p) n
2 S.D.of1,3,5 ...,2n-1;neN (@ n7+1
n°-1
3) Mean of 1,3,5, ..... 2n-1:neN n 3
; n°-1
4) Median of 1,3,5,.....,2n -1 (s) >

/\
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Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT

C-1. If the daily earnings (in rupees) of 12 workers in a factory are 16, 11, 3, 7, 5, 28, 9, 31, 28, 43, 15,17,
then which of the following is(are) true

(1) mean =17.75 (2) median = 15.5
(3) mode =28 (4) mean deviation about mean = 9.83
C-2 If first sample of 25 variates has the mean 40 and standard deviation 5 and a second sample of 35

variateshas the mean 45 and standard deviation 2, then which of the following is/are true
(1) mean of combined sample space = 42.917

(2) mean of combined sample space = 32.9

(3) standard deviation of combined sample space = 3.34

(4) standard deviation of combined sample space = 4.34

C-3.  Which of the following is false :
(1) Algebraic sum of deviations of observation from their mean is zero
(9IFs.D.ofx(i=1,23,..... n)is o then S.D. of hx is ho

(3) Median is severely affected by fluctuations in extreme values
(4) Mean deviations of a given set of observations is least when taken about their median.

w Marked questions are recommended for Revision

* Marked Questions may have more than one correct option.

PART - 1: JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

1. The mean of the number a, b, 8, 5, 10 is 6 and the variance is 6.80. Then which one of the folowing
gives possible values of aand b ? [AIEEE 2008, (3, -1), 105]
(1) a=3,b=4 (2)a=0,b=7 (3a=5 b=2 (4a=1,b=6

2
2. Statement-I The variance of first n even natural numbers is — [AIEEE 2009, (4, -1), 144]
. . n(n+1 '

Statement-ll The sum of first n natural numbers is ———= and the sum of squares of first n natural
numbers isw :

(1) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(2) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

3. If the mean deviation of numbers 1, 1 +d, 1 + 2d, ..... ,1 + 100d from their mean is 255, then the value
of d is equal to- [AIEEE 2009, (4, -1), 144]
(1) 10.0 (2) 20.0 (3) 10.1 (4) 20.2

4. x For two data sets, each of size 5, the variance are given to be 4 and 5 and the corresponding means
are given to be 2 and 4, respectively. The variance of the combined data set is
[AIEEE 2010, (4,-1), 144

11 13 5
@ = (26 ©® = @ 5

Corp. / Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
JEE Main Div. Campus: CG Tower-2, [A-51 (A)], IPIA, Behind City Mall, Jhalawar Road, Kota (Raj.)-324005

®
/\ QESDF\BI’\CE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow Toll Free: 1800 258 5555 | CIN: UB0302RJ2007PLC024029




Statistics “_

5. If the mean deviation about the median of the numbers a, 2a, ..... , 50ais 50, then |a] equals :
[AIEEE 2011, (4, -1), 120]
(1)2 (23 (3)4 (4)5
6. A scientist is weighing each of 30 fishes. Their mean weight worked out is 30 gm and a standard

deviation of 2 gm. Later, it was found that the measuring scale was misaligned and always under
reported every fish weight by 2 gm. The correct mean and standard deviation (in gm) of fishes are

respectively : [AIEEE 2011, (4, -1), 120]
(1) 32,2 (2) 32,4 (3) 28,2 (4) 28, 4

7. Letx, , %X, , ... , X, be n observations, and let X be their arithmetic mean and o2 be the variance
Statement-1: Variance of 2x , 2x, , ...., 2X is 4c% [AIEEE 2012, (4, -1), 120]
Statement-2 :  Arithmetic mean 2x_, 2x,, ...., 2X_is 4X.

(1) Statement-1 is false, Statement-2 is true.

(2) Statement-1 is true, statement-2 is true; statement-2 is a correct explanation for Statement-1.

(3) Statement-1 is true, statement-2 is true; statement-2 is not a correct explanation for Statement-1.
(4) Statement-1 is true, statement-2 is false.

8.=  All the students of a class performed poorly in Mathematics. The teacher decided to give grace marks
of 10 to each of the students. Which of the following statistical measures will not change even after the

grace marks were given ? [AIEEE - 2013, (4, -1),360]
(1) mean (2) median (3) mode (4) variance

9. The variance of first 50 even natural number is [AIEEE - 2014, (4, -1),360]
(€8] 833 (2) 833 (3) 437 4 437

4 4

10. The mean of the data set comprising of 16 observations is 16. If one of the observation valued 16 is
deleted and three new observations valued 3, 4 and 5 are added to the data, then the mean of the
resultant data, is [JEE(Main) 2015, (4, — 1), 120]
(1) 16.8 (2) 16.0 (3) 15.8 (4)14.0

11.= If the standard deviation of the numbers 2, 3, a and 11 is 3.5, then which of the following is true?
[JEE(Main) 2016, (4, — 1), 120]
(1)3a2—32a+84=0 (2)3a?-34a+91=0 (3)3a?-23a+44=0 (4)3a?—26a+55=0

9 9
12. If Z(xi —-5)=9and Z(xi —5)? = 45, then the standard deviation of the 9 items X1, Xz, ..... , X9 IS :
i=1 i=1
[JEE(Main) 2018, (4, — 1), 120]
12 (23 39 (4) 4
13. 5 students of a class have an average height 150 cm and variance 18 cm?2. A new student, whose

height is 156 cm, joined them. the variance (in cm?) of the height of these six students is :
[JEE(Main) 09-01-19 P-1, (4, — 1), 120]
(1) 20 (2) 22 (3) 16 (4) 18

14w A data consists of n observations : [JEE(Main) 09-01-19 P-2, (4, - 1), 120]

n n
X1, X2, veue. , Xn. If Z(Xi +l)2 =9n and Z(Xi —l)2 =5n, then the standard deviation of this data is :
i=1 i=1

(1)5 )2 (3) 5 (4) 7
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15=

16. =

17.x

18.

19.=

The mean of five observations is 5 and their variance is 9.20. If three of the given five observations are
1, 3 and 8, then a ratio of other two observations is : [JEE(Main) 10-01-19 P-1, (4, - 1), 120]
@4:9 26:7 3)5:8 (4)10:3

If mean and standard deviation of 5 observations xi, Xz, X3, X4, Xs, are 10 and 3, respectively, then the
variance of 6 observations xi, Xz, ....Xs and =50 is equal to : [JEE(Main) 10-01-19 P-2, (4, — 1), 120]
(1) 586.5 (2) 507.5 (3) 582.5 (4) 509.5

The outcome of each of 30 items was observed; 10 items gave an outcome % —d each, 10 items gave

outcome % each and the remaining 10 items gave outcome % + d each. If the variance of this

outcome data is % then |d| equals : [JEE(Main) 11-01-19 P-1, (4, - 1), 120]
2 V5
1 V2 @ 3 (32 @

If the sum of the deviations of 50 observations from 30 is 50, then the mean of these observations is :
[JEE(Main) 12-01-19 P-1, (4, - 1), 120]
(1) 50 (2) 51 (3) 31 (4) 30

The mean and the variance of five observation 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) 12-01-19 P-2, (4, — 1), 120]
1 23 35 @7
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Il Answers
EXERCISE - 1
PART- |
Section (A)
Al (1) A2, (4 A3 (1) A4 (2 A5 (1) A6 (4 A7 (1)
A8 (3 A9, (3 A10. (1) A1l (2 Al12. (2) A-13. (3
Section (B)
B-1. (3) B-2. (1) B-3 (1) B-4. (4 B-5 (2 B-6. (1) B-7. (4
B-8. (3 B-9. (1) B-10. (4)
Section (C)
c-1. (1 c2. (2 c3. (1 c4. (3 C5 (2 c6. (3 c7 (2
c8. (3 c9. (2
EXERCISE - 2
PART- |
. 2 2. 2 3. (1) 4. (3) 5. 2 6. (4) 7. (1)
8. (1) 9. 2 10. (D) 1. (D) 12. (4 13. (D) 14. (2
PART- Il
Section (A)
Al (1) A2, (1)
Section (B)
B-1 (A—>(@n;B)—>(@ars); (C)—>(s); (D)—>(s)
B-2 A->r;B-o>r;Cop;D-p
Section (C)
C-1. (1,234 c2 (1,4 C-3. (23
EXERCISE - 3
PART- |
€ 2. 4 3. ©) 4. € S. ©) 6. € 7. 4
(4) 9. 2 10. (4 1. (D) 2. (D) 13. (D) 14. 3

5. () 16, (@ 17. (1) 18. (3 19

4
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-Additional Problems For Self Practice (APSP)‘

PART - | : PRACTICE TEST PAPER

This Section is not meant for classroom discussion. It is being given to promote self-study and self
testing amongst the Resonance students.

Max. Marks : 120 Max. Time : 1 Hr.

Important Instructions :

1. The test is of 1 hour duration and max. marks 120.

2. The test consists 30 questions, 4 marks each.

3. Only one choice is correct 1 mark will be deducted for incorrect response. No deduction from the total
score will be made if no response is indicated for an item in the answer sheet.

4, There is only one correct response for each question. Filling up more than one response in any
guestion will be treated as wrong response and marks for wrong response will be deducted accordingly
as per instructions 3 above.

1. The mean weight of 150 person in a group is 60 kg. The mean weight of men in the group is 70 kg and
that of women is 55kg. Find the number of men.

(1) 50 (2) 75 (3) 100 (4) 25

2. Then mean of 11 observations is 25. If each observation is decreased by 5, the new mean will be
(1) 25 (2) 30 (3) 20 (4) 15

3. The marks of some students were listed out of a maximum 60. The standard deviation of marks was
found to be 5. Subsequently the marks raised to a maximum of 100 and variance of new marks was
calculeted .The new variance

25 625 625 15
1) = 2) — 3) — 4) —=
(1) 3 (2 3 (3) 5 (4) 5

4, Range of data 13, 14, 19, 21, 17, 14, 14, 12is
7 (2) 14 39 (4) 21

5. Variance of first 10 natural numbers is

133 33 33
1) — 2) — 3)33 4) —
(1) 7 (2 2 (3) (4) >

6. Find the median of values 12, 17, 19, 8, 4, 23, 27
(1) 27 (2) 23 3) 17 (4) 18

7. Find the mode of the data 3,1, 1,2,3,0,-3,4,12,3,3,5
D1 2) 2 30 43

8. Coefficient of range 5, 2, 4, 3, 8, 11, is

9 1 6 6
1) — 2) — 3) — 4) —
()13 ()ll ()lO ()16
9. If difference between mean and mode is 3, the difference between mean and median is

13 21 (34 (42
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10 Mode of the data:
Xi (variate) frequency
4C1 BCO
4C2 BC2
4C3 BCA
ACA BCG
(1) *C, (2) °C, (3 °C, (4) “C,
11 11 2
11, If Y (x,-4)=11and > (x,—4) =44 then find variance of x,, X,, X, .....X,,.
i=1 i=1
4 23 37 (411
12 Mean of 1, 4, 7, 10, 13........... n termsis
(1) @3n-Dn @ @n-1) 7 @ (4) (3n-1)
13. If var(x) = A then var(2x + 3) is
()2r+3 (2) 202 (3) 41 (4) 40 +9
14. If S. D. of X, X,, X;....X, is 3 then S. D of —4x,, —4x,........... —4x_is
(1) -12 (2) 12 (3) -6 (4) 6
15. Consider the following statement and choose correct option
(1) variance can not be negative
(ii) S.D can not be negative
(I11) Median is influenced by extreme value in set of numbers.
QTTT 2 FTT (3) FTF 4 TTF
16. The mean and variance of 7 observation are 7 and g . If 5 of the observation are 2, 4, 7, 11, 10, find
the remaining 2 observations.
(1) 3,6 (2 3,12 34,11 (45,10
17. The mean of distribution is 6, If coefficient of variation is 50%, then standard deviation of distribution is
9 23 (3) 300 44
18. The mean deviation about median of variation 53, 54, 55...... 100 is
(1) 11.5 (2) 12 (3) 12,5 (4) 13
19. The mean of two samples of sizes 20 and 10 were found to be 11, 8 respectively. Their variance were 4
and 34 respectively. Find the variance of combined sample of size 30.
(1) 19 (2) 19.5 (3) 18.5 (4) 16
20. If standard deviation of 1, 2, 3, 4,5 is \/E then which of the following is correct.
(1) standard deviation of 1, 4, 9, 16, 25, is 2
(2) standard deviation of 1001, 1002, 1003, 1004, 1005 is /2000
(3) standard deviation of 1001, 1002, 1003, 1004, 1005 is\/E
(4) standard deviation of 1, 8, 27, 16, 25 is\/E
21. The mean and variance of 100 numbers were calculated as 11 and 2 respectively. Later it was found

that one of the number was misread 5 instead of 9. How does the variance change.
(1) Variance doesn't change (2) Variance Increases
(3) Variance decreases (4) Can't comment
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22

23

24.

25.

26.

27.

28.

29.

30.

The variance of first 5 even natural numbers is
(16 27 (38 49

If variance of x,,x,,X,,X,,%, is ¢*, find variance of 3x + 4, 3x,+4, 3x,+4,3x,+4,3x,+4

(1) 46%+3 (2) 46 +9 (3) 962 (4) 46%-3
Find the mean deviation about median of 34, 38, 42, 55, 63, 46, 54, 44, 70,48
(1) 8.2 (2) 8.4 (3) 8.6 (4) 8.8
Variance of first n natural numbers.
n*-1 n*-1 n*-1 n*-1
1 2 3 4
(1) 4 (2 o (3 5 (4) 3

In a batch of 20 students 8 have failed. The marks of the successful candidates are 23, 27, 29, 18, 17,
19, 21, 27, 20, 24, 26, 28 the median marks are
(1) 22 (2) 18 (3) 18.5 (4) can't determine

The coefficient of variation of two series are 60% and 70% if their standard deviation are 21 and 14,
then find ratio of their AMs

2 4

6 7
@ @ 3 (©) “ 7

The mean of 2 samples of sizes 50 & 40 were found to be 63 and 54. Their variance were 81 & 36.
Find the variance of combined sample of size 90
19 (2) 81 33 (4) 243

The mean and median of some data is 14 and 12 . Later it was discovered that every data element
should be increased by 2 units then new mean and median will be

(1) 16, 12 (2) 16, 14 (3) 14,12 (4) 10, 8
Rohan worked for a firm as given below
No. of weeks Days each week he worked
2 weeks 1 day each week
14 weeks 2 day each week
8 weeks 5 day each week
32 weeks 7 day each week

What is the mean number of days rohan works per week
(15 2 6 (3)5.5 (4) 5.25

Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.
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PART - Il : PRACTICE QUESTIONS

Bl APSP Answers

15.
22
29.

If a variate X is expressed as a linear function of two variates U and V in the form X =a U + b V, then
mean X of X is

(1) aU +bV (2 U+V (3) aU + aU (4) None of these

The AM of n numbers of a series is X . If the sum of first (n — 1) terms is k, then the nth number is

(1) X -k (2 nX-k (3) X —nk (4)§

If X, and X, are the means of two distributions such that X,< X, and X is the mean of the combined
distribution, then

X, + X,

1 X <X, @ X >X, 3) X = @) X, < X <X,
Coefficient of variation of two distribution are 50% and 60% and their arithmetic means are 30 and 25

respectively. Difference of their standard deviations is
(o 21 315 (4) 2.5

PART- |
(1) 2. (3) 3. (3) 4. (3) 5. (2 6. (3) 7. (4)
@ o @ 10 @ 1. @ 12 (3 13 @3 14 (2

4 16 (2 17. (@ 18 (2 19. (4 20. (3 21 (3
(3) 23 @ 24 @B 25 (2 26 (@3 20. (¥ 28 (2
2  30. (4

PART- Il
(1) 2. (2 3. (4) 4. (1)
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Bl Exercise-1 |

w Marked questions are recommended for Revision

» e 799 M IFT 9 B

OBJECTIVE QUESTIONS (SINGLE CHOICE CORRECT)

Er\'ﬂﬁﬂs Y% (OBJECTIVE QUESTIONS)(SINGLE CHOICE CORRECT)

Section (A) : Mean, median & mode

@us (A) : A1, AIRADI AR gD

A-1.

Sol.

A-2.

Sol.

A-3.

Find the A.M. of the series 1, 2, 4, 8, 16, ...., 2"
goft 1, 2, 4, 8, 16, ...., 2" BT FHR A1ET ST BT |

2I"I+1_l 2n+2_1 2I"I _1 2I"I _1
(1% (2) 3) (4)

n+1 n n+1 n
1+2+4...2" _ 1

n+1 "n+1

The average weight of 9 men is x kg. After another men joins the group, the average increases by 5%.
Still another man joins and average returns to old level of x kg. Which one of the following true?

(SCRA-2013)
(1) the 10" & 11" men weight same
(2) the 10" man weight half as much as the 11" man
(3) the 10" man weight as much as the 11" man
(4*) None of these

9 A &1 N\ g x fH # B W ¥ §B R AfRRTA H AreT B 9] Fd 5% I O 2 |
i N TR Afdaal & S w® W aed A TR x W R @ ' 2 A A | a9 ® 2
(SCRA-2013)

(1) 109 3R 11d =Afdg &1 a9 F94 B |

(2) 103 =fdd &1 a9 119 fdd & IoT9 A e 2 |
(3) 109 =fad &1 aoi9 114 Ffdd & aoid 9 31fdd 2 |

(4%) S8 | PIg &
W, +W, +...+ W

R 2 = (1)

9
(Wy + Wy + e+ W ) + Wy s Ly @)
10 20

From equation FHI&ROT (1) & 9 (2) A
w,, = 3 X

10 2

W, + W, + o+ W )+ Wy +W

Noward (W +w, T o)+ Wao +Way _ X ...(3)
From equation FHI&RYT (1), (2) and @ (3) &
w =2

11 2
N observations on a variable x are x =A+iBfori=1, 2, 3, ....... , N where A, B are real constants. The

mean of the observation is
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Sol.

A-4.

Sol.

A-5.

Sol.

A-6.

Sol.
Hindi

A-7Tm

TR XN NUET x =A+iB,i=1,23, ..., nd AT & A, BIRM[S 3R 8, 8| Y&l BT 4124 8

(IA+B _(n;rl) (2)nA+B _(n;rl) (3)A+Bn _(n;l) (4)A+ B[%j

Zn:A+iB A,n+BM
Mean A1eg = =L . = . 2

(n+1)
Mean H1&d = A+ B T

Find the median of values 10, 14, 11, 9, 8, 12, 6. RFT-8

10, 14, 11, 9, 8, 12, 6 &I ATSIDBT ST BT |

(1) 8 (2%) 10 ()9 (4) 11
6,8,9,10,11, 12,14

median (ATf€ga®T) = 10

If a variable takes the discrete values a + 4, o — g , O —E ,a—-3,0—-2,a+,

OL—E,OL+5(OL>0),
2 2

NP~

then the median isRFT-8
aﬁ";"c}?ﬂ'\’iﬁfﬁﬁﬂﬁa+4,a—g,a—g,a—3,a—2,a+, % a—%,a+5(a>0), g, 99 HIfSg®dT ©

(1*)a—% (2)a—% (3)a-2 (@) o + %

oc—z,oc—S,a—g ,a—2,a—%,a+ %,a+4,a+5(a>0)

1
a—-2+a-= 5
median Afg@dT= — 2 = g2
2 4
Fi_nd the mode of data 1, 2, 5, 3, 2, 3,0, 5, 2. RFT-8 [Revision Plannar_15]
Jfesr 1,2,5,3,2,3,0,5,2% ol 9ga0d 83—
(1)3 2)1 (3)5 (4%) 2

Number 2 repeats maximum number of times

e 2 B GRIGRT F99 *1fdd R B |

Consider the following statements related to measure of central tendency of 50 positive numbers

(SCRA-2014)
1. Median is not influenced by extreme values in set of numbers
2. The harmonic mean is unreliable if one or more of the numbers is non-zero
which of the above statement is/are correct
(1% 1 only (B) 2 only (3) both 1 and 2 (4) neither 1 nor 2
AT 9 BeF 50 eSSl @ dd Ughdl @ A9 9§ |qRd ® (SCRA-2014)
1. SRl & WTad H Afad @RA AF | yaIfad T8 Rt 2 |
2.3 T A1 AMfe TN IR T 9 TWAS A1 b IR H Y 8] He dad |
SIRIAT HUF | | BIaT TE 2
(1*) ®ad 1 (B) ®ad 2 (3) 1 3R 2 g (4)1 a1 13k 1 & 2
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Sol. Obvious
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A-8. M(X,, X, X e x,) defines a measure of central tendency based on n values x,, X,, X, .......... X,
consider the following measured of central tendency (SCRA 2010)
(1) Arithmetic mean
(2) Median

(3) Geometric mean
which of the above measure satisfie/ satisfies the property

|\/|(X1,X2,X3 ............ Xn) M. [ﬁ'&’x_a' ...... ,ﬁJ?

M(Y1 Y2 Ygeeeneenennee Ya) Y1 Y2 Vs Yn

select the correct answer using the code below

(1) 1 only (2) 2 only (3*) 3 only (4)1land3

HAFT M(X,, Xpy Xy ceeeereenens X)), BHI X, Xpy Kgy oeevenenn. X, NAF & AUR R S YIREAN D A9 DI

Wﬁ%ﬂﬁﬁwéw%ﬁwﬁﬁﬁmﬂﬂaﬁhmmwﬁmwé—
(SCRA-2010)
(1) TR AT

(2) wrfeaanT

(3) IR AT

= # & f5a o 31 9 o) 2

M(XI,XZ,X3 ............ Xn) - M (ﬁ&x_s ﬁJ"

M(Y1, Y2, Yaeeeeeeneans Ya) Ay, Y, ys Ty )

M A T BT & MYR W FE SR BT TIF PITY

(1) ®ad 1 (2) ®Had 2 (3*) B 3 (4) 1R 3

Sol.  Geometric mean IO AT

1
M(Xy X0 Xgeree X ) (XyXp Koo x,)" _ [ﬁ X, ﬁjn :M[ﬁ X, Xa ﬁj
M(Y1 Y2 YaeeeeYn ) (Y1Y2Yaeen yn)1n

Vi Ya Y, Vi Y. Ys Vs

= While in case of 1 & 2 it is not true always

Stafe 13MR 2 Rafd & 3 929 I =181 2|

A-9. Ifvalues a, b, c,...... j, p occurs with frequencies *°C,, *° C,, ° C,,..., ° C,, then mode is
afe a, b, c,..... j, p @ smgkmt waw: °c,, °C, °C,,.., °C, & @ ¥ga®d z— [Revision
Plannar_15]
(1)a (2)e (3 f (4 k

Sol. Frequency of f = 1°C, which has maximum value

f ® qRERAT = 2°C, fTa®1 A1 f¥HH B |

A-10. The mean of 21 observations (all different) is 40. If each observations greater than the median are
increased 21, then mean of observations will become RFT-8 [Revision
Plannar_15]

21 Yerori (9t faff=T) &1 AT 40 B | A UG Ueqor SN ARTHT | 99 ® SHG! 21 W 9ol Il §, a9

T VeI BT H1eF BT |

(1*) 50 (2) 50.5 (3) 30 (4) 45
Sol. Mean of 21 observation X = 40, so
Sum of numbers = 21 x 40 = 840
= As numbers greater then median increased by 21, so 10 observations will increase by 21.
Now sum of all observations = 840 + 10x(21) = 1050
= So now new mean is = % =50
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Hindi

A-11.

Sol.

21 UeTo &1 J1eg X = 40, iy

TREel ®1 ARTHe = 21 x 40 = 840

= TR | IS FEIRN B 21 A IS ST 8 $9fory 10 Uefor 21 | §e1
3@ | UeTUT BT INTHA = 840 + 10x(21) = 1050

= Wmmwmw:%:so%l

The mean of series X, X,, X;, . . . . . X, is X, then mean of the series x, + 2i,i=1, 2, 3, ..., nwill be
SO X, Xy Xgy v - e e X, P HE X & 99 AN x,+2i,i=1,2,3,...,n 7Y ET— RFT-8

(1) x+n (2) x+n+1 (3) x+2 (4) X+2n

X, X,y X, =n X

SO Jch:

D +2) = Y x +2>i =nX + w so Mean 3fa: 9189 = X + (n+ 1)

i=1

A-12.=If the difference between mean and mode is 63, the difference between mean and median is RFT-8

Sol.

A-13.

Sol.

B-1.

Sol.

IfE 71T U9 9gad @ W AR 63 B, I A UG AIEIDT b AT <R BIT—

(2) 189 (2% 21 (3) 315 (4) 48.5
Mean — Mode = 63

As mode = 3 median — 2 mean

= mean — 63 = 3 median — 2 mean

= mean — median = 21

Heg — 9ge1d = 63

Zfdh qgeid = 3 HIfFHT — 2 A1

— A1 — 63 = 3 ATETPHT — 2 HIeg

— 1&g — AT = 21

Mean of variates 1.2.3, 2.3.4, ...... ,n(n+1)(n+2) RFT-8 [Revision Plannar_15]
TR 1.2.3,2.3.4, ..., n(n + 1)(n + 2) BT AET B8—

) n(n+1£)1(n+2) ) (n+1)(n;2)(n+3) (3 (n+1)(n;2)(n+3) @ n(n+1)(n+3)
Mean of variate 1.2.3, 2.3.4, 3.4.5, ....... ,n(n+1).(n+2)
TR 1.2.3,2.3.4,3.45, ... ,n.(n +1).(n + 2) &1 A1
For sum of series $I*ft @& IA%ha & forg
r(r+1)(r+2) n n(n+1)(n+2)(n+3)

Tr:f[(r+3)—(r—l)] = S:;Trz 2

(n+1)(n+2)(n+3)
4

Section (B) : Range, coefficient of range, mean deviation and coefficient of
mean deviaiton.

Range of data 7, 8, 2, 1, 3, 13, 18 is

Jwel 7,8, 2,1, 3,13, 18 & IR 5—

(1) 10 (2) 15 (3*) 17 (4) 11
Range of data = difference of extreme values = 18-1 = 17
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B-2.

Sol.

B-3

Sol.

Hindi.

B-4.

Sol.

Pl @1 uRER = RRI & AT &1 3R = 18-1 = 17

Coefficient of range 5, 2, 3, 4, 6, 8, 10 is
5,2,3,4,6,8 10 % URIR & oI 2—

5 o2 1 3 1
19 3 @) 3 ®) ¢ “) 5

- difference of extreme values 10-2 2
Coefficient of range = = ==
sum of extreme values 10+2 3
RRT & 71 &1 3R 10-2 2
Wmﬂvﬁaﬁ:%ﬁzﬁqﬁﬁmaﬁw: s -z
10+2 3

The scores of a batsman in ten innings are : 38, 70, 48, 34, 42, 55, 63, 46, 54, 44. Find the mean
deviation about median.
TP dooidlal & 10 UIRAl §  WHIR © : 38, 70, 48, 34, 42, 55, 63, 46, 54, 44, Hfeqd1 | 71y fa=e= amq

PHINTY | RFT-8

43 44 41 42
1*) — 2) — 3) — 4) —
(1% = ) G ©)) = (4) 5
34, 38, 42, 44, 46, 48, 54, 55, 63, 70
median (A1) = 46;48 =47

D% -M|=13+9+5+3+1+1+7+8+16+23=86

so mean diviation about median = %z 8.6

34, 38, 42, 44, 46, 48, 54, 55, 63, 70

S 46J2r48 — 47

DI -M|=13+9+5+3+1+1+7+8+16+23=86

AIfgepT | A faaer =% =86
The mean deviation about median of variates 13, 14, 15, ...., 99, 100 is RFT-8
RI 13, 14, 15, . ..., 99, 100 HT HifegdT & FUel d1eg g sm—
(1) 1936 (2) 21.5 (3)23.5 (4% 22
n=88
th th
Median = 44 value42r45 value _ 56 +57 _ 565
_ 44"value +45"value 56 +57 _ 56.5

HfegepT 5 .
M.D.(median) = ATfeaeT D arve H1eyg IEEGHE =
88

- —56.5
;'X' |_43.5+42.5+. ... 405+05+. . . . 4435

88 88
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B-5_

_ 1+3+5+. . . . +85+87 — 9
88

The mean deviation of an ungrouped data is 50. If each observation is increased by 2%, then the new

mean deviation is RFT-8
i g @ ofbs| &1 Aed A= 50 81 IR TAD YeToT dI 2% A F1d1 Sl & | qd a1 A1

faeas 8
(1) 50 (2% 51 (3) 49 (4) 50.5
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Sol. If x, ..... x, are the observations then the new observations are (1.02) x,, (1.02)x,
R X, ... X, VETOT B T TF Y&T01 (1.02) X,, (1.02)x, © |
Therefore the new mean $4fely =41 1&g = (1.02) X

New mean deviation a1 91& fJgre = EZ| (1.02)x, — (1.02)x |
n
1 —
=(1.02) => | % —X]|
n

= (1.02) x 50 = 51

B-6_. The mean deviation of an ungrouped data is 80. If each observation is decreased by 5%, then the new
mean deviation is

it W8 B ATbel b1 A1y fae 80 2| I UH Ueror dI 5% | = WAl 8| q9 T4 qeg

faerer & |
(1*) 76 (2) 77 (3) 78 (4) 79
Sol.  Ifx,..... x, are the observations then the new observations are (0.95) x,, (0.95) x_

IR X, ... X UETOT & T T U&I0T (0.95) X, (0.95) X T |
Therefore the new mean $¥fely =41 1&g = (0.95) X

New mean deviation 31 #1e fa=ret= = EZ| (0.95)x, — (0.95)X |
n

=(0.95) 32|xi—>‘<|
n
=(0.95) x 80 =76

B-7._ The mean deviation from mean of the observationsa, a+d, a + 2d, ...... a+2ndis
Uemii a,a+d, a+2d, .. a+2nd &1 A1eg | foran w1 w1 fEed § —
n(n +)d? nin+1
3 2
2
3) a+n(n+1)d (@) n(n+1)|d|
2 (2n+1)
Sol. izzl [a+(@a+d)+.... + (a + 2nd)]
n
-1 [@2n+1)a+d(@+2+... +2n)]
2n+1
—a+d 2_n M —a+nd
2 2n+1
M.D. from mean TET ¥ =11 fgerd = — 2[d|(L+2+...+n)= nin+ldi
2n+1 (2n+1
B-8._ Mean deviation from the mean for the observations — 1, 0, 4 is RFT-8
Y&l —1,0,4 @ oy "reg & ey fges & —
14 2
1) J? ) N (39 2 4)3

-1+0+4

Sol. Mean H1&] = 1

Hence M.D. (about mean) 3rd: A1eq ¥ foran o #rey fagers
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[-1-=1]+]0-1]|+]4-1] )

3
B-9_. If X isthe mean of X, X,, X, ...... x.. Then the algebraic sum of the deviations about mean X is RFT-8
IR X JATBST X, X,y Xy cevnee X, BT AT 8 T eI X & AU A= o1 ol I 8 —
(190 @ > @nX @ (n-1) X
n

Sol.  See properties of AM
FATRATET & UIEH

B-10_. If the algebraic sum of deviations of 20 observation from 30 is 20, then the mean of the observation is
afd 30 9 20 Vel & fagei &1 i IRT 20 8 | T9 Yefor &7 AT ® —
(1) 30 (2) 30.1 (3) 29 (4*) 31.

20 20
Sol.  D>(x,—30)=20=)x-20x30=20
i=1

i=1
20
DX =600+20 = 620

i=1

Mean H1&g = 62—2(;) =31 Ans.

Section (C) : Variance, Standard deviation and coefficient of variation.
GUg YHRY, AHS fdaret iR aRar o

C-1.w= Variance of first 20 natural number is
TUH 20 UTHhd WA B TR B—

133 379 133 399
1% — 2) — 3) — 4) —
(1) 7 2) 12 3) > (4) 7
20 I I 20 \?
DL 20 gy XM XN aer (17 133
Sol. X = ==, =— = c? = - = - = ==
20 2 20 2 20 20 2 2 4
C-2. The mean & variance of 7 observations are 8, 16 respectively. If 5 of the observations are 2, 4, 10, 12,
14, then the LCM of remaining two observations is [Revision Plannar_15]
7 UeToll &1 A1 SR UEROT AL 8, 16 | I 5 UeAU 2, 4, 10, 12, 14 B, A U I YU & .90
(LCM) B—
(1) 16 (2% 24 (3) 20 (4)14
Sol.  Let two observations are x and y (AT TY YeTUT x 3R y B)
then (@) x+y+2+4;10+12+14 P
X+y+42=56=>x+y=14 ..(A)
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C-3m

Sol.

C-4»

Sol.

C-5.

Sol.

Hindi.

C-6.m=

2 2 2

and (3R) X"+y"+4+16+100+144+196  (X+y+42) —16
7 49
2 2
- w =16 + 64 = 80
= x2+y? =560 - 460 = 100 ...(B)
. on solving (A) & (B) we getx =6, y = 8 ((A) 3i)R (B) BT & &1 IR x =6,y =8)
Ifn=10, x= \/1_2 2.x2 = 1560, then standard deviation c is [Revision Plannar_15]
& n=10, X =12 , Tx* = 1560 Td A faae o & —
(1%) 12 (2) 13 (3) /166 4) J12
o?= Z_XZ_()-()Z
n

GZ:%—(@)zle - SD. = yJo? =12
The mean of distribution is 4 if coefficient of variation is 58%. Then standard deviation of distribution is

faaRor 1 WA 4 7| A ARAT oI 58% & T9 AR &1 A9 = &—
(1) 2.23 (2) 3.23 (3% 2.32 (4) 2.75

Coefficient of variation &R0 &1 o = 0.58 = i
X
5(S.D.) = .58 x 4 =2.32

The sum of squares of deviations for 10 observations taken from mean 50 is 250. The co-efficient of
variation is

I 10 Yeron &1 I A1e 50 | e & a9l b1 AR 250 8 q9 ARCT ONH BHT—
(1) 50% (2%) 10% (3) 40% (4) 30%

zol(xi ~50)° =250

i=1

coeff. of variation = leoo =10%
X

10
D (x,—50)* =250
i=1

FRAT T = 2 x100 = 10%
X

Standard deviation is independent of (SCRA-2013)
(1) change of scale & origin (2) change of scale but not origin

(3*) change of origin but not scale (4) neither change of scale non origin

A6 fdores fhay w@ad & (SCRA-2013)
(1) It fag iR T & aRada | (2) W & URecd 9 W= I a5 A T2

(3% 9 fag & uRady ¥ Ry M | T2 (4) T @ qa fag iR A1 & YHM & gRaca 4
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Sol. Obvious
Cc-7 What is standard deviation of the set of observations 32, 28, 29, 30, 31?

el 32, 28, 29, 30, 31 & A=Y &1 AMG fddad © ?

(1) 1.6 29 2 (3) 2 (4) None of these
Sol. 28, 29,30,31,32

Mean |1&g = 30

(30-28)" +(30-29)" +(30-30)" +(30-31)° +(30-32)°

= variance Y8R0l = 62 = 5
6?=2 =  SD.=+4o? =2
C-8._ If the standard deviation of X, X,, ..... X, is 3.5, then the standard deviation of —2x, — 3, — 2X, — 3, ....=2X_
-3is
R Xy, X,y ooeee X, BT AP AT 3.5, 8 9 —2X, — 3, — 2X, — 3, ...—2X — 3 BT A\ (dge & —
-7 (2)-4 37 (4) 1.75
. X, +3/2 1 1
Sol.  We known that if 8 4 & f& afd d, == 2 SO 9oy h ==3 Thus 3fd: 6, = T 2x35=7

C-9. The marks of some students were listed out of a maximum 100. The standard deviation of marks was
found to be 9. Subsequently the marks raised to a maximum of 150 and standard deviation of new
marks was calculeted. The new standard deviation
§o el & o, ffEaH ok 60 § A QU Y | 3 &1 AFe g 5 U T 2| D B
IfrpaH 100 TH TSI ST & AT - 3(h BT YHROT S ST Sl & | 9 A1 FART 8 —

@9 (2% 13.5 (3) -13.5 (4) -9

Sol.  We known thaty, = gx. soh= g Thus o, =|hjc, =15x9=13.5

B9 S 8 by = gxi sfe h = % gafiit o, = |hjo,=1.5x9=135

Bl Exercise-2
22 Marked questions are recommended for Revision

= fafted g "™ ATy R

PART -1 : OBJECTIVE QUESTIONS (SINGLE CHOICE CORRECT)
T - . mﬁﬁﬁ Y% (OBJECTIVE QUESTIONS) (SINGLE CHOICE CORRECT)

1 Find the arithmetic mean of >'C_, >™C_, ....... a1C .
ai1C, , 2MIC , ......2"C Bl HHIGR AL S BT |
22n+2 22n
(1) (2%)
n n+1
2n+l . .
(3) 1 (4) None of these 7% & ®Ig 7181 |
n+
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Sol.

Sol.

Sol.

Hindi.

2n+1C0 T 2n+1 Cn B 22n
n+1 n+1
A variable takes the values 0of 0, 1, 2, . . . .. , h with frequencies proportional to the binomial coefficients
"C, "C,,"C,,....,"C,, then mean of the distribution is [Revision Plannar_15]
Th W 0,1,2,..... , N TH IRERAN oidl & s gargurd fgoe qons °C, °C,,"C,, .. ..,"C & T4
fe=or @1 e B
n(n+1) n n(n—1) n(n+1)
1) ———= 2%) — 3) ——= 4
1) 2 (2%) > 3) > (4) 5
% = 0."C, +1 ."C,+2"C, +....... +n"C, _ n2"' _n
"C,+" C,+"C,+....+"C, 2" 2

Following is the record of goals scored by team A in football session

Numbers of goals scored 0 1 2 3 4

Numbers of match is 1 9 7 5 3

for team ‘B’ mean number of goals scored per match was 2 goals with standard deviation 1.25 . The
team  which is more consistant

Hedaa § dW A g1 aifvta fRd R Ml @ gt w4 g |

U<t {6 T Mal B 0 1 2 3 4

el B T 1 9 7 5 3

T9 B @ fou ude wa # ura f6Y T el &1 W 2 WA § d9 9He 99T 1.25 9 sl

e el 8

(1% A (2)B (3) AT B THI |FHF B(4) 7T & AR -1 &1 B
Xi f; fi X f x?
0 1 0 0
1 9 9 9
2 7 14 28
3 5 15 45
4 3 12 48
Zfi =25 [Y fix; =50 Y fix’ =130

_ Zfi x2 Zfi X; :
Y ( > ]
_ {%_gﬂ oy

so variance of A=1.2 < 1.25 = variance of B
SO more consistent team = A

X fi fix f x2

0 1 0 0

1 9 9 9

2 7 14 28

3 5 15 45

4 3 12 48
Do fi=25 |3 fixi=50 |y fix® =130
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P Zfi Xi2 Zfi X ’
D YA Y
1130 (50| _

[ (2] -1

IRAT A=1.2<1.25= B AR
gaforv wmi €9 = A

4x The mean of two samples of sizes 200 and 300 were found to be 25, 10 respectively. Their
standarddeviations were 3 and 4 respectively. Find the variance of combined sample of size 500
200 Td 300 MMHR dTel & Aal & Hed HA: 25 Y9 10 g | S9 "1d fage HAe: 3 7d 4 8| 500

MR aTed G Al DI TARYT BT A ST DITSTY | [Revision Plannar_15]
(1) 70 (2) 60 (3 67.2 (4) 80
Sol. & = 25, & =
200 300

= ¥x =5000, Xy = 3000
c,=3 and o,=4
X
200
= ¥x2 = 126800 and Ty? = 34800
Z_zf_[&jz _S(x2+yP) _(in +3y, ]2 _ 161600 _(8000]2 672
n n 500 500 500 500

Ty?
—(25)2=9and —- —(10)2=16
(25) 300 (10)

o=

Corp. / Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
JEE Main Div. Campus: CG Tower-2, [A-51 (A)], IPIA, Behind City Mall, Jhalawar Road, Kota (Raj.)-324005

®
/\ Qesonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow Toll Free: 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Statistics /

Hindi

5x»

Sol.

Sol.

X g Vi
300
= $x =5000, Ty =3000
c,=3 3R c,=4
X
200
= Tx2=126800 3R Xy = 34800
_ 2_2?_(%)2 (P +yD) _(in +3y, jz _ 161600 _(soooj2 672
n n 500 500 500 500

2
(25 = 94} % (102 =16

The first of the two samples has 100 items with mean 15 and S.D. 3. If the whole group has 250 items
with mean 15.6 and S.D. = /13.44 then S.D. of the second group is

a1 yfdewl § ¥ usdl # 100 3ifes & RH®r Aeg vd AMa fdaeq 3 81 afs R |98 9 250 3ifdbs @
a1 A1e 15.6 W9 9@ e 13.44 B, @1 SR ufiey &1 A fages grm—

Q)5 (2% 4 (3)6 (4) 3.52

inz 7\2 = 2 _

00 -(X) =9 = > x? =23400

Dz, =250 x 15.6 = 3900

S22y, = 2z, — 2x = 3900 — 1500 = 2400

c,=3 =

X2 + 2
o> =13.44 = % —(15.6)2=13.44 = Zy,z = 40800

2 2 2
L oo 2 (2w 40800_(2400) .,
»7\150 | 150 150 (150

The average marks of 10 students in a class was 60 with standard deviation 4. While the average
marks of other 10 students was 40 with a standard deviation 6. If all the 20 students are taken together,
their standard deviation will be

(SCRA-2015)
Fel W 10 faenfdai @1 ohwd o 60 dm A fdge™ 4 & | Safd 3= 10 fJenfiai &1 fiaa i@ 40

3P AR gHd faaa 6 2| afe @l 20 fAenfial &1 ve e foran siar 8, @ S9a1 #96 fa=read 8 —

(SCRA-2015)

(1) 5.0 () 7.5 (3)9.8 (4*) 11.2
(x) =60, (y) =40
(c,2) = 18, (6,2 = 36
X —\2 Ty? —\2
2 = 1 _ (X 2= 2 _
O, 10 ! ( ) Gy 10 (y)
$x,? = 160 + (60)2 — 10 Sy,? = 360 + (40)2.10
2 2 kv o \2
s(overally = X FEYE _(10X+10y)° _ 520452000 _ o0,
20 20 20

62 = 2626 — 2500 = 126
S.D.=+4c® =11.2
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7.

Sol.

Hindi

Sol.

The mean and variance of 5 observations of an experiment are 4 and 5.2 respectively. From these
observations three are 1, 2 and 6 and A = |x, — X,| + 8 where x, & X, are remaining observations. Then

number of solution of equation 10 — x> — 2x = A are [Revision Plannar_15]

TEh TN & 5 YETON T H1ed R UERT HHL: 43R 5.2 | 39 Yerol H F AT 1, 23R 67T A =[x, — X,
+ 8 T8l X, 3R x, AY Y&IoT & T9 FHPHRO 10 — X2 —2X = AL B Bl DI A& 5—

(111 (2)2 (3)3 (4) 4
Mean(X) =4, variance = 5.2
a, a,a;=1,2,3.
Let x,, X, are remaining values
a, +a, +a; +X; +X,

Mean (X) = s = X, +x,=11 (1)
2 2 2 2 2

variance g2=52= 17 % +a53 AT (X) = X2+ X7 = 65 . (2)

= X, —X,| =3

= SoA=11=10-x*-2x=A = (x+1)2=0 one solution

A (X) =4, AR = 5.2

a, a,a, =123

AT X,, X, A A B

A (X) = a1+a2+a53+xl+x2 = X, +x,=11 ..(1)
2 2 2 2 2

TRV 2= 5.2 = al+a2+a;+x1+xz - (X =  x2+x72=65 (2)

= X, = %,| =3

N TARMIA =11 = 10— X2 — 2x= A = (x+12=0 TS A

The mean and variance of 10 numbers were calculated as 11.3 and 3.3 respectively. It was
subsequently found that one of the a number was misread as 10 instead of 12. How does the variance
change.

(1*) variance decreases (2) variance increases
(3) nothing can be said about variance (4) variance remains unchanged.
10 G131 &1 AIeg SR UWRO HAS: 11.3 R 3.3 9 e B 919 § I urn 1 B fF e 9 e dwn

Eal

12 % WM R 10 Ug foram M 8, 9 Y¥Rvl fhd dRE I8adn & (SCRA-2011)
(1*) RO FedT B | (2) TRROT ST B |

(3) TRVl & IR H B TE BEl off Fhdl &1 (4) TR ruRafid & B |

Let x, misread value (x,) =10 (X ), = 12
AMT X, S Teld T T & (X)) = 10 (X)), = 12
n-1
c?=3.3 X =113 = X, =113 -10=103=10. (X)-10
i=1
n-1
X2+ x2
o2 = = - (x)
10 (%)
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n-1 2
x; = —67+10 (X) ()
1

n ) 5
— X+ (Xn actual
i=

= (Gz)aclualz T - )_()actual

M-

= (Gz)actualz I:lT - (?)actual
_ -67+10(X) +144 (10(X)-10+12
- 10 10
= (Gzactual) = 314
Comprehension #1_(Q. No.9to 11) [Revision Plannar_15]

IFHW] # 1_ (Yo o 9 W1l)

As median divides an arranged series into two equal parts, in similar way quartile divides an arranged
series in 4 equal part. For ungrouped frequency distribution formula of finding i quartile =

th
Q= {i . (NTHJ} term,i=1, 2, 3.

Quartile deviation : half of difference between upper quartile & lower quartile.

= Quartile deviation (Q.D.) = % Q,-Q) = Coefficient of quartile deviation = M

Q+Q,

Tfe Tftgs @afRRed o 72 o) $1 QA wER 9 A i @ 3l yeR Tgde waRerd @
SO Pl 4 IR IRER AW H ARSI BRa1 & | A faaRor 3 ad= g Mgy faaRer & fog idf =geis

kal =

B o - S agde AR 1 ageie & Aeg IR B el

= agf® fa=e (Q.D.) = % Q,-Q) :a@ﬁmﬁwwwzﬁz%
9. If1,2,3,4,5,6, 7, are numbers then Q, & Q, are respectively

e 1,2,3,4,5,6, 79N & @9 Q, AR Q, A g—

1)2,4 (22,6 (3)4,6 43,5

Sol. 1,2,3,4,5,6,7,
nd
Q,= (1[%”)] = 2" term Ug =2

th
Q.= (3(%”)) = 6" term U =6

10. Quatrtile deviation of the following numbers 10, 8, 12, 11, 14,9, 6 is

=1 |t 10, 8, 12, 11, 14, 9, 6 &1 agds® fae 3—

(1% 2 (2) 10 (3)1/2 41
Sol. 6, 8,9, 10,11, 12,14
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11.

Sol.

Q,=2v"termYs =8

Q,=6"termug =12
Quartile deviation Tl fa=re =

Q,-Q)= - (12-8)=2

N |
N[~

Coefficient of quartile deviation of numbers 6, 8, 9, 10, 11, 12, 14 is
F&l 6, 8, 9, 10, 11, 12, 14 & =g faae= &1 ons 2 —
(1* 1/5 (2) 1/10 (3) 2/5 (4) 1/4
Coefficient of quartile deviation is TIg® fa=rer™ &1 Tonis = %
3 + 1

6,8,9,10,11,12, 14

Q,=8 = coefficient qoiiee = ~——— = — = =

Q,=12

Comprehension #2_(Q. No. 12to 14)
BT # 2_ (Wo Fo 12 W 14)

12.x

Sol.

To analyse data using mean, median and mode, we need to use the most appropriate measure of
central tendency. The mean is useful for predicting future results when there are no extreme values in
the data set. The median may be more useful than the mean when there are extreme values in the data
set as it is not affected by the extreme values. The median is most commonly quoted figure used to
measure property prices as mean property price is affected by a few expensive properties that are not
representative of the general property market. The mode is useful when the most common item or
characteristic of a data set is required. The mode has applications in printing. It is important to print
more of the most popular books.

A1, AEIHT U9 IgId b1 SUAN IR (s BT A%y 1 & ol g1 d=g Ughy &1 |aied Iugad
AU BT UGN AT AR | wew, wfaw & gRomAl @ afdsrarh w5 oy 99 Swarh e @ 9
Jfpel & wg=d ¥ W A4 T8 A T B | Aiftget 99 «fde Suarh Ed § o9 Sifdel & W 6
a9 3 T 81| i Aftge g 7M1 | 99Ifad T8l BRI © | SRR @ SEdl & AT 3
|Ilfe ue wU | ARIHT $1 & STAN fHa S 2| wife i Sl & A, G s qe i
Uil | & gafad grar & o 5 A awufy aoR & gl 986 | 9gae a9 e v
BRIl B o9 Sfibel & Ay H Waive IR U 3ifdel A1 0T Bl AEASH 8l | IgAD Pl AJUAT
BUTS § BT 8 | Faite yfig fharel & e surd #Aewygo @

For the data shown, the value of appropriate measure of central tendency is

R W offes & o d=i ygfy & Iuaa A &1 A4 2

No.of staff 1 2 4 5 3 2
Salay 12600 | 10000 | 7000 | 12000 | 20000 | 95000
(In  rupees)
(1) 95000 (2) 18350 (3) 90000 (4%) 12000

As data has outliners at 90,000 and 95,000 we should use median in place of mode

th th
& Median = 10 value;rll value — 12000

/\
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f&I T sifesl # 90,000 AT 95,000 WA WHY ¥ fA=1a1 I@d B | o 9§D B I W AIADBT BT
ST A B
e i = 10 Ell m:r2+11a"1 Bilkg!

= 12000

13.=  For a normally distributed sample as shown, then most appropriate representative of data is
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Sol.

14.

Sol.

N
c
3
17
5
g
€
2

0 2 4 6 8 107

Number of marks
(1*) Mean (2) Mode

(3) Median (4) any one of mean or median

TR T A WY 9 dfed ufdesl & o, siies! & uelRia &= &1 9ad |E aidr B

N
o

(AN
(6]

faenfefat @ s
[EEY
o

5
0 2 4 6 8 10X

(1) e (2) 75T

(3) ifeaa (4) #reg = wiEdT ¥ Big A v

For a normally distributed data, we many use either mean or median. However, mean is preferred as it
include all the values in the data set for its calculation and any change in any of the scores will affect
the value of the mean which is not the case with median or mode.

3ffwel & AMMT de @ ford, &9 A1 A1 AIfIdT &1 SUART o) Fahd 2| e ff #1eg o1 ygeEar @ o
2 Wife TG AN B ¥ Jfdbel & Fad d Gl AW P WS B Sirar 7 den e A /e oA

aRacH, A1er S gIfad Far & S & Aiftast @1 9gas & @ T8 B |

Based upon collection of data of numbers of days it snows, rains or it is sunny in a month for three
month December, January and February of last year, the weather forecast points that snow is likely to
be in January. Which measure is used for this forecast ?

(1) Mean (2*) Mode (3) Median (4) Range

od 9 & IF 7EM TR, 9 19 BN H 9 A ¥ fhad A sha) 8t faw fas g3
e wd fraq 9 auf 8Ff), & o sH3e A W offdws! @ MUR WR T A8 H %I 8F &
A9 B IR H Afasgarel @ SRl | 59 wfasare gg i Jue Sid 8 2

(1) Areg (2*) 9gTd (3) AT (4) IRR

Obviously ¥qscdan

PART - Il : MISCELLANEOUS QUESTIONS

/\
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WAL ; fAfde YR & U (MISCELLANEOUS QUESTIONS)

Section (A) : ASSERTION/REASONING
Section (A) : ®oF/&RY (ASSERTION/REASONING)

DIRECTIONS :
Each question has 4 choices (1), (2), (3) and (4) out of which ONLY ONE is correct.
(1) Both the statements are true.
(2) Statement-1 is true, but Statement-II is false.
(3) Statement-1 is false, but Statement-II is true.
(4) Both the statements are false.

il w3 v B 4w 21 (1), (2), 3) 7 (@) R, R A R e a9 B
(1) S U I T |
(2) FoH-1 9 B, IR HAF-11 39 2 |
(3) BUF-1 JAFY &, R HUA-11 A & |
(4) QT BUF A B |

9 9
A-1m STATEMENT-1:If D (x,—8) =9and > (x,—8)’ =45 then S.D. of X, X,,......, X, is 2.

i=1 i=1
9 9
BYU-1: TR D (x,—8) =9TA Y (x,—8)° =45TAX,, X,..u.r, Xy BT HID AT 2 8 —
i=1 i=1

STATEMENT-2 : S.D. is independent of change of origin.
FYE-2 : A e g fag uRada & a7 2| [Revision Plannar_15]

Ans. (1)
Sol.  S.D.(x)=S.D. (x—8)= \/Z(Xin—S)z_(Z(Xr;—S)J - %—1:2

A-2_. STATEMENT-1 : Mean cannot be represented graphically.
PUF-1 ; AT P ARG FRT U & B Fhd |
STATEMENT-2 : Mean may not coincide with anyone of the actual values.

woM-2 . gy, fd) O arfds 99 ¥ Hurd) TE 81 b |

Ans. (1)
Sol.  Obviously Wddl

Section (B) : MATCH THE COLUMN
Section (B) : ®ie &I FHferd BT (MATCH THE COLUMN)

Match the column [Revision Plannar_15]
B-1w Column - | Column - I
(A) Better measure of central tendency for data 1, 7, 8, 9, 9 is (p) Mean
(B) Which is not independent of change of scale ? (a) Median
© Which is not dependent on change of origin ? n Mode
(D) The value of range of data is always greater than or equal to (s) S.D.
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gafera SRR

- | w=- Il

(A) el 1,7,8,9,9 B =g UgRI AUA TG IUYHR A9 © (p) e

(B) o (scale) IR I S 3rgHIfad e I8 B () Aq1feareT

(C) I fag uRads & S wWas &l @ (n EESED

(D)  3ifpsl & IRWR &1 A RNe aR1ex I1 AIfd® 81ar © (s) AMS fIee=

1D A)=>(1);B)—=>((@a,8); (C)—=>(s); (D)—>(s)
@A) > @ n;B)—>(@Ea,rs); (C)—>(s); (D) —(s)
B)A)—>@;B) = (. a,r,8); (C)—>(s); (D) (n
4 A)—>@n;B—>@rs); (C)—=>(@): (D)—(s)
Ans. (A)—>(@,nN;B)—>({p,q,r5s); (C)—>(s); (D)—(s)

Sol. (A) Due to low value 1, mean is not preferred
(B) Mean, Median, Mode and S.D. are dependent on change of scale.
© S.D. is independent of change of origin.
(D) Range is always greater than or equal to S.D.

Hindi. (A) BIC 9 1 ® SR AT JrAfHdbdr W 81 81 |
(B) e, wWiftad!, 9geid Ud WM fIged AR € Whd uRadd W R 2
(C) % faTed g fag uRada & w@as 8ran 2|
(D) IRR Q9 AMG faged & RIeR a1 399 AfF 8rar B |

B-2_ LetneN.
Column | Column Il

(A) S.D.of2,4,6, ... 2n;neN (p) n
(B) SD.0f1,35 ...2n—1:n¢eN @ ”T”
2
(C) Mean of 1,3,5, .....2n-1;n e N ) n 3_1
2
(D)  Median of 1,3,5,......2n — 1 (s) ”1;1
AT N € N.
T | =T |
(A) 2,4,6,...2n;n e N® 996 faged (p) n
(B) 1,3,5,....,2n—=1:n e N & 99& fa=re (q) n7+1
2 —
(C) 1,35, ...2n-1;n e N &1 A faaem ) n . 1
2
(D)  1,35,....2n—1 & "ifeaa (s) ”1;1

Sol. A->r;Bor;Cop;D-op
(A)=2{S.D.of2,4,6, ...... , 2n
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=2{S.D.0f1,2,3, ....n}

_\/n2—1 _\/n2—1
V12 \ 3
(B) S.D. 0of1,3,5, ....., 2n — 1
=S.D. of 2,4,6, ......, 2n &1 A& fage=
n? -1
3
(C) Mean of 1,3,5, ...... 2n — 11 91
_1+3+5...+(2n-1)
n

[from part (A)]

n
= —=nN
n

(D) When n is odd, then /9 n faw# & a9

median ATfEIHT1= n7+1 th odd natural number fa¥q Ydha &=

:Z(n_—”'j —1=n
2

When n is even, then 519 n 99 & d9

median ATfEIHT = (g+ljth odd numberj fawq gepd =

e

%(n—1+n+1):n

Note kth odd number =2k —1 e : k &I favq dw=ar =2k — 1

Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT
Section (C) : U® 41 & ¥ 3fF W& fddw UHR (ONE OR MORE THAN ONE OPTIONS

C-1.

Sol.

CORRECT)

If the daily earnings (in rupees) of 12 workers in a factory are 16, 11, 3, 7, 5, 28, 9, 31, 28, 43, 15,17,
then which of the following is(are) true
(1*) mean = 17.75 (2*) median = 15.5
(3*) mode =28 (4*) mean deviation about mean = 9.8 3
I UF Bagl H 12 HHAIRAT BT «fe a9 16, 11, 3, 7, 5, 28, 9, 31, 28, 43,15 ,17, 5 a9 <1 § 9
DITAT BT FI 2 |
(1) 91e9 = 17.75 (2) ArfeaeT = 15.5
(3) 98T = 28 (4) 71w & ATver Hiew fdTed = 9.83
Sum of the observation
number of observation

For median , arrange the items in increasing order as 3, 5,7, 9, 11, 15, 16, 17, 28, 28, 31, 43.
Here , number of items is 12 (even number)

Median= %([%jth item +(%+1}th itemj = % (6th item + 7 th item)

Mean =

/\
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(15+16) = 15.5

N[

erol BT I
UeTol &Y A= T
"ifegeT & fow sga %A # 3, 5,7, 9, 11, 15, 16, 17, 28, 28, 31, 43.

Hindi: #i&g

LB e :% ((%)th item J{% +1jth itemj: % (6th item + 7 th item) = (15+16) = 15.5

C-2_  If first sample of 25 variates has the mean 40 and standard deviation 5 and a second sample of 35
variateshas the mean 45 and standard deviation 2, then which of the following is/are true

(1*) mean of combined sample space = 42.917

(2) mean of combined sample space = 32.9

(3) standard deviation of combined sample space = 3.34

(4*) standard deviation of combined sample space = 4.34

& 25 =RT & Yo TAI BT A1 40 & A AFG fddel 5 & d1 35 IR & gAY Al > Aed 45 qAT
oS fraem 28 da 7 A4 @ P9 93 & ?

(1*) Fgad T & A1 = 42.917

(2) SgFd TR BT A = 32.9

(3) YT AT BT AFG e =3.34 2|

(4%) I THAT BT AD A9 = 4.34 B |
Sol.  Here ¥gl, n, =25, n, = 35.

X, = 40,X, = 45,

o,=5and ¢,=2

Let 59T X be the mean and ¢ , the standard deviation of the two samples taken together, then
AT X WIET ® TAT, o & A B UH A1 A4 g 2 |
nX, +n,X, 25x40+35x45 2575

X = =42.917
n,+n, 25+35 60
2 2 2 r11”2 Y v )2
Also TT, ¢° = |:nlc51 +n,0; + (X, —X,) }
I’]1 + n2 1 2
= ;[25 x(5)* +35x%(2)* + 2535 (40 - 45)2} = i[625 +140 +364.58]
25+35 25+35 60
= %1&83 nearly <941

= o0 =4.34 nearly <49
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C-3.

Sol.

Which of the following is false :
(1) Algebraic sum of deviations of observation from their mean is zero
(29 1fS.D.ofx(i=1,2,3,..... n) is o then S.D. of hx is ho

(3*) Median is severely affected by fluctuations in extreme values
(4) Mean deviations of a given set of observations is least when taken about their median.

forfoRag & & ®rF T 3 &

(1) &l &1 39 Aed | et &1 fiof A g g g

(n3afe x(i=1,2,3,..... n) &1 A& fd@re o 8, A1 hx, &1 a19% fa=e= ho 81T |

(3*) AT HT THAMI W BIM dTel URadHl | e gwifaa &l 2 |

(4) A T Yeroli & AT F e fAEes <{EaH B AR A8 S AT & Ave o T 8|
(1) Dd=>(x—-X)=nx—nx=0

(2)IfS.D.ofx(i=1,2,3,..... n) is o then S.D. of hx is |h|o

@)k x(i=1,23,..... n) &1 A a9 ¢ 8, @ hx, &1 A9 A== |hjo &R |

/\
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N
J

Marked questions are recommended for Revision

* Ryfead o9 @ ¥ e 8 e I U R -

PART - 1: JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARYS)

AT - | : JEE (MAIN) / AIEEE (fUBel aul) & ue

Sol.

Sol.

Hindi.

The mean of the number a, b, 8, 5, 10 is 6 and the variance is 6.80. Then which one of the folowing
gives possible values of aand b ? RFT-8 [AIEEE 2008 (3,-1),225]
ARl a, b, 8,5, 10 HT A1 68 7 IRAT 6.80% a9 f71 §# |4 adAMb d A9 B 2

[AIEEE 2008 (3,-1),225]

(1*) a=3,b=4 (2a=0,b=7 3)a=5 b=2 4a=1b=6
a+b+85+5+10 —6=>a+b=7 -..(1)
(@a—6) +(b—6)>+22 +1> +4?

. =6.80 = (a—6)2+ (b —6)2 = 13

solve (B #39 WR)a=3,b=4

2 —
Statement-I The variance of first n even natural numbers is L [AIEEE 2006 (4,-1),225]
. . n(n+1 .
Statement-Il The sum of first n natural numbers is 5 and the sum of squares of first n natural
numbers isW .

(1) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(2) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(3) Statement-1 is True, Statement-2 is False

(4*) Statement-1 is False, Statement-2 is True

2
FHUF—1 : UH n T UTgrd ST DI ARl nT1 = [AIEEE 2009]

FHUF—2 : YA n UTaHd &A1 BT ANTHA @ 2 JeHl 9D Wl BT ARTHS w 2 |

(1) FUT—1 FF 8, FAT—2 TF & | FIF—2, FAT—1 BT H&l WG ¥ |
(2) FUT—1 FF B, FAT-2 TAF & | HAT—2, HUF—1 P Fe! WL &1 2 |
(3) FAT—1 FF B, HAT—2 3 ¢ |
(4%) PAT—1 I 8, HAT—2 A 2 |
Y dn  (n+D) (2n+1)  n+1
n n 6 2

= (”T”j (2n+1-3)

Statement-2 : Obvious
n? n

gom 1. 202N _(+) @n+D)  n+l_ (n;rlj (2n+1-3)
n

Statement-1:

n 6 2

/\
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Sol.

4.5

Sol.

Sol.

DHYH-2 : Al

If the mean deviation of numbers 1,1 +d, 1 + 2d, ..... ,1 + 100d from their mean is 255, then the value

of d is equal to- [AIEEE 2009]

gfe d@meli 1,1 +d, 1+ 2d, ....,1 + 100d &1 S9% AT § A1 fJge= 255 § a9 d A9 RS 28—
[AIEEE 2009]

(1) 10.0 (2) 20.0 (3% 10.1 (4) 20.2

- _ 1+(Q+d)+(1+2d)+(1+100d)

X = =1+ 50d
101

100

D% —X| .
Mean deviation (ATed fger) = =2 = Zl (1+id) - (1+50d|

101 101
100
Z|(| 50) d] 995 (50+49+1+0+1+50)d _ 905
i—0 101 101
50x51

.d=225=d=10.1

For two data sets, each of size 5, the variance are given to be 4 and 5 and the corresponding means
are given to be 2 and 4, respectively. The variance of the combined data set is

[AIEEE 2010]
TG 5P PR dTd, ldbsl & al Tzl b1 TARY 4 9 5 AR Iqd I AT HAI: 29 4 5 | GFh
ifdel & Agead HT TAR0T 2—

[AIEEE 2010]
() (2)6 3) 4)

2 _
6 =4=

2
:%-(2)2=4:> SX2 =40

similarly (8% 9®R) > y? =105

2
Lol XXV (XX tXvi| 145 (10+20Y
' 10 10 10 10 '
If the mean deviation about the median of the numbers a, 2a, ....., 50a is 50, then |a| equals :

[AIEEE 2011]
AR a, 2a, .....,50a BT AT & ATUE 71eg fage 50 7, @1 |a| &1 A © -

[AIEEE 2011]

@2 23 (394 45
Median = 25.5 a

Mean deviation about median = 50

HIfeg®dT = 25.5 a

HIfSTHT & ATUe J1eg fa=re™ = 50
x. —25.5a

= 2 | ' |:50
50

=245a+235a+.... + 0.5a +0.5a +.... + 24.5a = 2500
=a+3a+ba+... + 49a = 2500

/\
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Sol.

Sol.

Hindi

:% (50a) = 2500 = a =4

A scientist is weighing each of 30 fishes. Their mean weight worked out is 30 gm and a standard
deviation of 2 gm. Later, it was found that the measuring scale was misaligned and always under
reported every fish weight by 2 gm. The correct mean and standard deviation (in gm) of fishes are
respectively : RFT-8

[AIEEE 2011]
TH I 30 ABferdl § & YA B Ao & | SH® HR &1 Ay 30 UM & T A4S fage 2 94 ¥ |
9% H I8 Ui 1 6 drem @ 99F, 9 9 81 & BRU UG A8l B IR 2 I HH gardl 7,
ABferdl &1 FE AT qUT AFSG faged (UH H) §

[AIEEE 2011]

(1*) 32, 2 (2) 32,4 (3) 28, 2 (4) 28, 4
Correct mean = observed mean + 2
|E A = IYTAIDhd AT + 2
30+2=32
Correct S.D. = observed S.D. =2
L G fAge = raaifehd AHd faged = 2

Letx,,X,, ....., X, be n observations, and let X be their arithmetic mean and c? be the variance
Statement-1: Variance of 2x, , 2X, , ...., 2X_is 402 [AIEEE-2012]
Statement-2 : Arithmetic mean 2x, , 2X, , ....,, 2X_is 4X.

(1) Statement-1 is false, Statement-2 is true.

(2) Statement-1 is true, statement-2 is true; statement-2 is a correct explanation for Statement-1.

(3) Statement-1 is true, statement-2 is true; statement-2 is not a correct explanation for Statement-1.
(4*) Statement-1 is true, statement-2 is false.

AT N YETT X, , X, , ey X, & AT SADT GHR A X TAT TR 628 |

FAT -1: 2%, , 2X, , ..., 2X, BT TR 4628 |

FAT -2 2X,, 2X, , ..., 2X, BT FARR W 4X B |

(1) HUF-1 3T B, FAF-2 9 B |

(2) BUF-1 I B, FYF-2 T ®; HAF-2 HUA-1 DI F& AT 8 |

(3) BUF-1 T B, YT -2 T 8, HUA-2, B -1 ] Fal IRAT T8l © |

(4*%) DU -1 AA &, BUF-2 INA § |

2X, +2X, +....+ 2X
n

n

n
So statement-2 is false
variance (2x) = 22 variance (x) = 4c2
so statement-1 is true.

2X, 42X, +....+ 2X, 8
n

3T HUT-2 IEY B |
TR (2x) = 22 UIRO (x) = 40?2

/\
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A PAT -1 9T B |

8.»  All the students of a class performed poorly in Mathematics. The teacher decided to give grace marks
of 10 to each of the students. Which of the following statistical measures will not change even after the

grace marks were given ? RFT-8 [AIEEE -
2013, (4, —v4),360]
(1) mean (2) median (3) mode (4*) variance

TP wefl & 9yl fAenfdiat | 1fvrg § o9 ofe ura v | e 7 g faenedt &1 10 Rt w39 @i
ol forar | Ramah ofd <9 & 9 W 91 & 9 @9 | |izra A 98 95 ? [AIEEE - 2013, (4,
—4),360]
(1) A1eg (2) ATeH (3) 95D (4) IR

Sol. (4

If initially all marks were x, then o,2 =

2 (X —X)?
N
Now each is increased by 10
s >'[(x, +10) ~(x+10)] .

2 1
N
So variance will not change whereas mean, median and mode will increase by 10.

Hindi. (4)
IS IRAS &b X © a'srcle:Z(XiT_x)
39 I BT 10 9 9M R

o= Z[(xi+10)N —(x+10)] — o2
3 YARYT &I g&e N SIaf Wied, Afead! 3R g 10 A 98 SR |

9. The variance of first 50 even natural number isRFT-8
UIH 50 |§H YTdhd T BT YARUT & — [AIEEE 2014]
(1) % (2*) 833 (3) 437 (4) %

Sol.  First 50 even natural numbers 92| 50 §H UThd §&ATU ©

Mean Heg = =2

50
D 2n
. _2+4+6+....+100 _ 2(50x51J:51

50 50 2x50
> (2n)’ 2 g 2
variance g&vo = =L - =42 =4 24 11000 2601 = 833
50 50
10. The mean of the data set comprising of 16 observations is 16. If one of the observation valued 16 is

deleted and three new observations valued 3, 4 and 5 are added to the data, then the mean of the
resultant data, is

[JEE(Main) 2015, (4, — Ya),
120]
(1) 16.8 (2) 16.0 (3) 15.8 (4%
14.0
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Sol.

11.

Ans.
Sol.

12.

Sol.

13.

16 U&TUTl dTel 3fibsl &1 ALY 16 © | AT Th UeTor FTAdhT A9 16 8, B 8T R, 3 73 UeTu1 s 719 3, 4

3R 58, arwsl # e fF S B, A1 T NSt BT AT B [JEE(Main) 2015, (4,
- Y4), 120]
(1) 16.8 (2) 16.0 (3) 15.8 (4)
14.0
Xy + Xgeveeen X6 _ 16

16
Ifafe  x, =16
Xy + Xgereeenn X;p—16+3+4+5

18

16x10-16+12 _ 240+12 252
18 18 18

If the standard deviation of the numbers 2, 3, a and 11 is 3.5, then which of the following is true?

[JEE(Main) 2016, (4, — 1), 120]
afe Fw@sl 2, 3, adAT 11 BT 94 [daed 3.5, @ 791 4 3 -4 93 © 7
(1)3a?—32a+84=0 (2)3a2-34a+91=0 (3)3a2—23a+44=0 (4)3a?-26a+55=0
1)

Standard deviation of numbers 2, 3, aand 11 is 3.5
TRt 2, 3, a AT 11 BT 99 fa=el= 3.5 2 |

(3.5) = %—(i)z

= (3.5 =

4+9+a+121 (2+3+a+11j2
4 4

on solving, we get (8 &= R YT BIdT )
3a?2-32a+84=0

9 9
If >°(x,—5)=9and > (x,—5)* =45, then the standard deviation of the 9 items X1, Xz, ..... , Xg is

i=1 i=1

[JEE(Main) 2018, (4, — 1), 120]

(1)2 (2)3 39 4)4
1) _
SD is independent of shifting of origin Fa fIg ®1 WIMFIRT FRA TR A [T ®Ia Bl & —

SoS.D. =+ afvar(xi—S = /3(45)_2 =2

5 students of a class have an average height 150 cm and variance 18 cm2. A new student, whose

height is 156 cm, joined them. the variance (in cm?) of the height of these six students is :
[JEE(Main) 09-01-19 P-1, (4, — 1), 120]
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Statistics /

Ans.
Sol.

Hindi.

/\

Th hel & 5 e & Sarsal &1 71y 150 A 9T UERY 18 o FH). 8| 156 AH. Hars drel Uh

U faenedt S99 o o | 59 ©: faenfiai & Sarsal &1 gIR 8-

(1) 20 (2) 22 (3) 16 (4) 18
@
Let 5 students are X1, X2, X3, X4, X5
5
Given x = %:150 - X =750  ...(1)
i=1
2 _ 2
X ()P =18 = X (150) =18
5 5
5
= Tx? = (22500 + 18)x 5 = x? =112590 ... (2)
i=1
Height of new student = 156 (Let Xs)
NOW X1 + X2 + X3 + X4 + X5 + X6 = 750 + 156
Xoew = x1+x2+x3:;x4+x5+x6 =@:151 ........ (3)

. 2
Variance (new) = ?'—(x)2

D G G G AR AR

- (152)°
5 (151
from equation (2) and (3)
2
var (new) = w —(151)? = 22 821 — 22801 = 20

A7 5 faemff xi1, X2, X3, X4, X5 B |

5
%m%x:%:ﬁo - Yx =750  ..(1)
i=1
2 2
X =18 > 2 (1501 =18
5 5
5
= $X? = (22500 + 18)x 5 = X2 =112590 ... )
i=1

T faeneft & S = 156 (AT Xe)
A X1+ X2 + X3+ X4 + X5 + X6 = 750 + 156

— X, +X, + X3 +X, +Xs +Xs 906

Xoen = =22 =151 ... (3)
6 6
X2,
TN (new) = ?'—(x)
XX XX X+ X _as1y?

6

/\
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THHROT (2) T (3) |

2
THROT (new) = W—aﬂ)z =22821-22801=20
14. A data consists of n observations : [JEE(Main) 09-01-19 P-2, (4, — 1), 120]

n n
X1, X2, +..., Xn. If Z(Xi +1)2 =9n and Z(Xi —1)2 =5n, then the standard deviation of this data is :
= i1

difdel BT b faeer a—

1)5 22 3) V5 @) V7
Statistics XI T,
Ans. (3)

Sol. Zn:(xi+1)2:9n =  Yx2+2Yx+n=9n
IZzlxiZ +2YX=8n e 0]
Zn:(xi—l)z =5n = Yx2-2XYx+n=5n
::: 2X2—=22X=4n (i)
from (i) and (ii) (FEERT (i) 4 (ii) )

2x2=6nand Xxi=n
hence standard deviation (31 AF® fa=er)

SR Cn R R

15. The mean of five observations is 5 and their variance is 9.20. If three of the given five observations are
1, 3 and 8, then a ratio of other two observations is : [JEE(Main) 10-01-19 P-1, (4, - 1), 120]
Ufg Yefoll &1 A1ed 58 Q1 S9! FERl 9.20 2 | If€ 39 Ay w1y uf= veoni § 9 9 1, 3721 8 8, @1

31 Yeroll & e 3rurd B

QD 4:9 2)6:7 (3)5:8 (4)10:3
Ans. (1)
Sol. u= 1t8+8+x+y
5
25=12+x+y=>x+y=13 e (1)
2
Gzz—z(xi_u)
N
2 2
99 = 1+9+645+x +y _o5

342x5=T74+x%+y?
171 =74 + X2 + y?
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16.

Ans.

Sol.

17.

Ans.

97 =x2 +y? ...(2)

(X +y)? =X +y? + 2xy

169 — 97 = 2xy = xy = 36
T=49

9

So ratio is 3t Gﬁtnﬁg or 2

If mean and standard deviation of 5 observations x1, X2, X3, Xa, X5, are 10 and 3, respectively, then the
variance of 6 observations xi, Xz, ....xs and =50 is equal to : [JEE(Main) 10-01-19 P-2, (4, — 1), 120]
Ifg dfa UeToll X1, X2, X3, X4, X5 B AT TAT AFG {dael= HAL: 10 TAT 3 8, AT 6 Y&V X1, X2, ....X5 T

—50 P JHR B
(1) 586.5 (2) 507.5 (3) 582.5 (4) 509.5
2
X1+X2+X53+X4+X5 =10 => X1 +X2+X3+Xa+Xx5s=50 ...(1)
IX (%) =9
5
X2+ X5+ X5+ %5 + %2 1009
5
X2 +X5+ X2+ x5 +x2 =545 (2)
- _x1+x2+x3+x4+x5—50_o
new 6
o 2
2% :
variance new TI1 J&RI[ = "16 —(Xoew)
_ xf+x§+x§+x§+x§+2500_0
6
_ 545 +62500 :3045 _5075

The outcome of each of 30 items was observed; 10 items gave an outcome % —d each, 10 items gave
outcome % each and the remaining 10 items gave outcome % + d each. If the variance of this
outcome data is % then |d| equals : [JEE(Main) 11-01-19 P-1, (4, — 1), 120]

30 1MgeH (items) &1 IR @I T, 394 | 10 3MSSH H JAd o TR %—dﬁm,mmﬁu@’cﬁ

ﬁrqﬁ‘wm%ﬁ?ﬂa?ﬂqmﬁ 10&1|sCHﬁucuq>ﬁt|ﬁUrrH%+dﬁm|aﬁsﬂ3ﬁaﬁfmuwg%‘,?ﬁ

|d| SRTeR @ -

N

2 5
(1) V2 @ 3 3)2 (4
&)

/\
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x?
Sol. 2= 22 8
c N V]
1Y 1 1y 1 1 1 Y
10| =+d| +10x=+10| =—-d 10| =+d |+10x=+10| =—-d
2 4 2 i 2 2 2
30 30
1 5 5 3
20| S+ [+ 2,9 i 2
:_(4_}2 _yfay A0y 1 ot 1 sesd 1 a4
30 912 30 4 6 4 12 4 3
= |d| = \2
18. If the sum of the deviations of 50 observations from 30 is 50, then the mean of these observations is :
afg 50 Y&l & 30 9 fd@a=i (deviations) &7 31T 50 8, I §71 UeT0ll &7 Al 28—
[JEE(Main) 12-01-19 P-1, (4, — 1), 120]
(1) 50 (2) 51 (3)31 (4) 30
Ans. Bonus or (3)
Sol. It should be bonus as deviations means |xi — 30| and not x; — 30 . But if we take algebraic sum then the
solution is
I8 UTH 9199 B @12 HRifh g &1 aef |xi— 30| 2 S&fdb xi— 30 T 2| UR<] IfS &9 o AT
EERIGERS RS
50
Given f&ar Z(xi —-30)=50
i=1
- ZX- =30(50)+50 = &—31
' 50
19. The mean and the variance of five observation 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) 12-01-19 P-2, (4, — 1), 120]
e YETON BT HIET T YARVT HHY: 4 TAT 5.20 B | AT 39 VIO H | A9 3, 4 TAT 4 7, O =T QT YOl

@ IR P fRUe (absolute) A9 &—

1 (2)3 (35 47
Ans. (4)
Sol. 4= 3F4FATXTX X1+X2=9
5
2 2 2
50 ZA—MZ N 50 9+16+16+ X7 +X5 _16
5 5
= X2 +%x3 =65 = 81 — 2x1 X2 = 65 = X1X2 = 8
(X1 —x2)?= (X1 +x2)2—4x1x2 =81-32 =49
= X1 —Xz2| =7
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Statistics
Il Additional Problems For Self Practice (APSP)

PART - 1: PRACTICE TEST PAPER

JEE(Main) Pattern Practice paper (30 SCO, 1 hr, 120 Marks).

This Section is not meant for classroom discussion. It is being given to promote self-study and self
testing amongst the Resonance students.

Max. Marks : 120 Max. Time : 1 Hr.

Important Instructions :

1.
2.
3

The test is of 1 hour duration and max. marks 120.

The test consists 30 questions, 4 marks each.

Only one choice is correct 1 mark will be deducted for incorrect response. No deduction from the total
score will be made if no response is indicated for an item in the answer sheet.

There is only one correct response for each question. Filling up more than one response in any question
will be treated as wrong response and marks for wrong response will be deducted accordingly as per
instructions 3 above.

Max. Marks : 120 Max. Time : 1 Hr.

Wﬁéﬂ

qer Bl Ay 1 e B, do if¥edd e 120 2 |

2. 39 wen gRa®r | 30 U B | AP 4 3B B & |
3. 3ad TP [dbed FEl & | YD U B Told SR & ford 1 37 foran SR | Aafe SR g # T uwd &1
IR T & T B A A UKD A Dls bkl A8l b SR |
4, TP YT H bl UH o F8 SR gl P ¥ 3P IR I W S Iald SR AFT SR IR SR
e 3% AR 3P dIe for’d SRA |
1. The mean weight of 150 person in a group is 60 kg. The mean weight of men in the group is 70 kg and
that of women is 55kg. Find the number of men.
|HE 9 150 AfdAi BT 9IRT A1 60 kg B | A8 W G $1 A6 YR 70 kg &, AT ARAT BT 71ed 9R
55kg &, T9 J&U $I AT 8—
(1% 50 (2) 75 (3) 100 (4) 25
Sol. Let the number of men be x
HAMET Y81 S G X 8
70x +55(150 — x) _ 60 x = 50
150
2. Then mean of 11 observations is 25. If each observation is decreased by 5, the new mean will be
11 VeToT BT 7 25 ® | AR YD V0T BT 5 TSR WIAT & 9 AT HAIET B—
(1) 25 (2) 30 (3% 20 (4) 15
Sol. Xoew = Xog — 5
3. The marks of some students were listed out of a maximum 60. The standard deviation of marks was

found to be 5. Subsequently the marks raised to a maximum of 100 and variance of nhew marks was
calculeted .The new variance
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wo fAenfdl & ofw, af¥ieay ofe 60 ¥ A AU MY 2| 3fH &1 AMS A= 5 Url T 8| 3B Bl
frHaH 100 Tb TSI SITeT & 9T - 37h I YARU STd (b1 Sl & | I9 =147 GAR0 & —

25 625 625 15

1) — 2) — 3*) — 1) —

1) 3 (2) 3 (3% 9 4) )
Sol. Weknownthatyi:@xi :Exi soh= i Thus o, =|hjc, = 5 x5 = 25
60 3 3 Y 3 3

. [25 Jz 625
SO hew variance = ? = T

100 5 5 5 25
TASMT e fhy= ——x = =x, s9felth= = &o,=|hjo, = = x5="2
Y= %0 T3k 3 0o, =l =3 3

2
25 625
gfeTg T geRv = | 2| = =22

4. Range of data 13, 14, 19, 21, 17, 14, 14, 12 is

aMder 13, 14, 19, 21, 17, 14, 14, 12 &1 IR™WR B—

17 (2) 14 (3% 9 (4) 21
Sol. RangeduR®R =21-12=9

5. Variance of first 10 natural numbers is
T 10 UTdhd AT BT IR E—
133 33 33
1 — 2%) — 3) 33 4) —
(1) 7 (2%) 2 3) (4) 5

- > (I
Sol.  variance g¥RT (x) = &——| &—
n n

n(n+1(2n+1) 10x11x21

12+ 22+ 32 ... 102 = =385

var(xi) = —— o) “100" a

_ 385 (55) 825 33
o (5)
6. Find the median of values 12, 17, 19, 8, 4, 23, 27

12,17, 19, 8, 4, 23, 27 &1 AIfEIHT 28—

(1) 27 (2) 23 (3%) 17 (4) 18
Sol. 4,812, 17,19, 23,27, = Median ATfeg®T = 17

7. Find the mode of the data 3,1,1,2,3,0,-3,4,12,3,3,5
3,1,1,2,3,0,-3,4,12,3,3,5% 95a% o—
1 (2)2 (3)0 (4% 3
Sol. Most frequent data = 3
JfTH IR MBI = 3

8. Coefficient of range 5, 2, 4, 3, 8, 11, is
5,2,4,3,8,11,@ URAER &I oNid &—
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Statistics
y 9 S 6 L
(1% 3 () 1 Q) 10 (4) 16

Sol.

Sol.

Hindi.

10

Sol.

11.

Sol.

12

Sol.

13.

L-S_11-2 9
L+S 11+2 13

If difference between mean and mode is 3, the difference between mean and median is
IS A1 3R 9gd Bl TR 3 B, T4 AT 3R A1CIHT B 7 AR o—

1) 3 (291 ()4 (4) 2

Mode + 2 mean = 3 median

(mean —-3) + 2 mean = 3 median

3(mean — median) = 3

Mode + 2 H1eg = 3 HIegd®T

(mean —3) + 2 ATeY = 3 AIfSTHT

3 (AT — ArfegaT) = 3

Mode of the data:

3 %Cﬂ’} Pl dgeldh
Xi (variate) =X frequency IRARAT
’C, ®Co
C, °c,
’Cs ®Cs
’C, ®Ce
(1) *C, (2) °C, () *C, (4%) “C,
Most frequent data
9 3NfA® MTdST

11 7720 '3

11 11
If > (x,—4)=11and > (x, —4)° = 44 then find variance of X, X,, X, .....X,,.
i=1 i=1

11

afe i(xi_4):11 3R Z(Xi‘4)2:44 TIX,, X, X, oo X, BT YEROT B—

17 721 '3 11
i=1
(1) 4 (2% 3 3)7 4) 11
2
variance (x, — 4) = var(x,) = 44 —[E’j =3
11 11
2
TR (X, — 4) = var(x) = 44 —(1—1j =3
11 11
Mean of 1, 4, 7, 10, 13........... n terms is
1,4,7,10, 13........... n &1 AT B—
(1) (3n-1)n (2) (3n-1) g (3%) 3”2_1 (4) (3n-1)
s,=3 2+ (D3]
X = Sn = 1 [3n—1]
n 2

If var(x) = A then var(2x, + 3) is

/\
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IfE var(x) = A 81 @1 var(2x, + 3) 8—

(1)2x+3 (2) 2)2 (3*) 41 (4)4r+9
Sol.  variance 9¥RUT (ax, + b) = a2 var(x,)
14. If S. D. of X, X,, X,.....x, is 3 then S. D of —4x,, —4x,........... —4x, is
I X, Xy, Xgeorr X, BT AFD fATAT 38, TI —4X, ~DXyerrrernens —4x, ®1 WD faere 2—
(1) -12 (2*) 12 (3)-6 (4)6
Sol. variance ¥R (ax) = a?var(x)
S.D. (ax) = |a| ﬂfvar(xi)
15. Consider the following statement and choose correct option

AT b 9 o iR HE! fdded &1 gfhm—

(I) variance can not be negative

TRV RUHS 8! 8l Aol B |

(i) S.D can not be negative

A% fage RomHAS 8l 8 Hhdl ¢ |

(1) Median is influenced by extreme value in set of numbers.

Heeelt & Aead | Aty TRA A+ 9 uRafid gl 2 |

(1) TTT (2) FTT (3) FTF (49 TTF

(% -x)

Sol.  Variance &RUT (x) =+

16. The mean and variance of 7 observation are 7 and g . If 5 of the observation are 2, 4, 7, 11, 10, find

the remaining 2 observations.

7 D&l BT HEY 3R UGNl HAI: 7 3R 100 2, afe vefor & 5a% 2, 4,7, 11, 10, 8 dd 9N 2 Uefol I id

7
BT |
(1)3,6 (2% 3, 12 3)4,11 (4)5,10
Sol. &=7

7
2+4+7+11+10+a+b=49 = a+b=15

>(x,—X)* 100

771

=  25+49+0+16+99+(7—a)+(7—-Db)2 =100
=  (7T-ap+(7T-be=41

= a=3
b=12
17. The mean of distribution is 6, If coefficient of variation is 50%, then standard deviation of distribution is
faa=or &1 wrem 6 B, Afe ARar &1 onid 50% 3, 99 faaxer &1 A e 3—
@9 2% 3 (3) 300 4) 4
Sol.  2x100 = coefficient of variation (TR UM%) =6 = 3
X
18. The mean deviation about median of variation 53, 54, 55...... 100 is
7RI 53, 54, 55......100 P AIfSIHT B AU AT A= a—
(1) 11.5 (2% 12 (3)12.5 (4) 13
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th th
Median 1 _ 24 term;25 term :76 +77

Sol. =76.5

(23.5+22.5......O.5 +0.5 +....... 23.5)
48

mean deviation 91ed fagee = =12

19. The mean of two samples of sizes 20 and 10 were found to be 11, 8 respectively. Their variance were 4
and 34 respectively. Find the variance of combined sample of size 30.
AMMHR 20 R 10 F I AT BT 718 HA: 1130 8 U O & | AT TR0 FHAL: 43R 34 B 9 IR
30 & |IF T BT TART 5—
(1) 19 (2) 19.5 (3) 18.5 (4*) 16
Sol. Y x, =20x11=220 = Dy, =10x8=80

: inz 2
variance¥eRUl () = S0 (121) = 2500 = Y x,

2
variance R (y,) = % - 64 = 980 =X y?

_ inz +yi2 _ (in +Yi

2
fo+2yi2=(xi2+yi2) =3480 =YX +2Y; = 0 20 j =116 -100 =16

20. If standard deviation of 1, 2, 3, 4, 5is «/2 then which of the following is correct.
Ify 1,2, 3, 4,51 44 fAged 2 81 a9 e & & pir a8 -
(1) standard deviation of 1, 4, 9, 16, 25, is 2
1,4, 9,16, 25, &1 96 a2 8 |
(2) standard deviation of 1001, 1002, 1003, 1004, 1005 is /2000
1001, 1002, 1003, 1004, 1005 &1 A& fa=e m 2
(3*) standard deviation of 1001, 1002, 1003, 1004, 1005 is \ﬁ
1001, 1002, 1003, 1004, 1005 &1 HIF® fa=re™ 2 B
(4) standard deviation of 1, 8, 27, 16, 25 is~/2
1,8, 27,16, 25 &l ®<d faaed 2 1

Sol. Standard deviation is independent of change of origin bu not scale.

AMe g, qa o @ uReds 3 W@ad 8 iRy U9 9 T8

21. The mean and variance of 100 numbers were calculated as 11 and 2 respectively. Later it was found
that one of the number was misread 5 instead of 9. How does the variance change.
100 RN &1 Aed 3R YR HHAY: 1192, 915 # Ul T § 5 ATl &t et ¥ 9 @ 5 5

ST AT | d9 ORI B deodl & —

(1) variance doesn't change (2) Variance Increases
(3*) Variance decreases (4) Can't comment
(1) geror aRafda =& grar| (2) TR 9l B |
(3*) YR Hedl § | (4) feuoft 7€ wR | |

Sol. Actual data is more close to mean, therefore less variance

TE) ], AT F FaH Toleld & Iy YR HH 2 |

22 The variance of first 5 even natural numbers is
Yorq 5 |H UTdhd ATl BT YR 2—
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()6 27 (378 (4)9
2 2 2 2 2 2
Sol.  Variations) J&RvT = 2 +4 +65+8 +10 —(2+4+65+8+10J =44-36=8
23 If variance of x,,x,,X,,X,.X is o, find variance of 3x + 4, 3x,+4, 3x,+4,3x,+4,3X.+4
R X, X, X5 X, X, BT TAROTG? & TG 3X,+ 4, 3X,+4, 3X,+4,3X,+4,3X,+4 FT YA 2—
(1) 46° +3 (2) 46 +9 (3%) 96° (4) 46° -3

Sol.  Var(3x+4) = 9¢°

24. Find the mean deviation about median of 34, 38, 42, 55, 63, 46, 54, 44, 70,48
34, 38, 42, 55, 63, 46, 54, 44, 70,48 ATI®T & ATUET AIeY fdwre 82—
(1) 8.2 (2) 8.4 (3%) 8.6 (4) 8.8
Sol.  Arranging the data in ascending order 34, 38, 42, 44, 46, 48, 54, 55, 63, 70
ISl BT 9ad A H 34, 38, 42, 44, 46, 48, 54, 55, 63, 70

median HTfeI®T = 46+48 _ 47

2Ixi—47]=9+23+1+13+5+8+16+1+7+3=286.

Mean deviation 9 fa=rer™ = w =8.6
25. Variance of first n natural numbers.
T N WTHd AEAIST BT TR B—
n®-1 n-1 n?-1 n-1
1 2* 3 4
1) Y (2% 2 €)) 5 4) 3
X»2 N2 2
n(n+1 i n(n+1)(2n+1 n+1 2 _
sl g ) nen | EN ] maiy _n(nen@n+l) ((+)) w1
2n 2 n n 6n 2 12
26. In a batch of 20 students 8 have failed. The marks of the successful candidates are 23, 27, 29, 18, 17,
19, 21, 27, 20, 24, 26, 28 the median marks are

20 faenfidl & 99 4 8 Bl B ©, Al Ahaa Q@ el & 3@ 23, 27, 29, 18, 17, 19,1,27, 20, 24,
26, 28 8, T4 HIIDT 3P o—

(1) 22 (2) 18
(3*) 18.5
(4) can't determine ST &l & Hdh
Sol.  Arrange marks in ascending order
9gd PHH H 3B
(ceveeemeinnnnnns ), 17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29

8 boys failed Te® Bl B B

median TTfeT®T = 18;19 =185

27. The coefficient of variation of two series are 60% and 70% if their standard deviation are 21 and 14,
then find ratio of their AMs
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Sol.

28.

Sol.

29.

Sol.

30.

/\

31 AR &1 ARAT TOTE 60% R 70% 2 | IR S WS = 21 91 14 8, 99 I9a AL HT U
ST BT

6 2 7
1) 2 2) = 3) = 4% L
(1) Z (2) (3) (4%) 2
%1-06 - 92 —g7
X, ’ X,
o _06x% 2107 % _7T_X
o, 0.7xX, 14 06 X, 4 X,

The mean of 2 samples of sizes 50 & 40 were found to be 63 and 54. Their variance were 81 & 36.
Find the variance of combined sample of size 90

JMHR 50 R 40 & 2 AT BT AL 63 3iR 54 UTAT AT B, THHT YAV 81 3R 36 B | MMHR 90 & FIYa
T BT GARYT S DI |

)9 (2% 81 3)3 (4) 243
D, x=63x50=3150; » 'y, =40x54 = 2160
2 2
ZX‘ Zyi

var(x)=81= & _(63)?, var(y)=36=“<="_(54)°

(x) = (63 (v) 20 Y
> x,” = 202500
>'y,* =118080

(Z:Xi2 +zyi2)

90

. X. +
combined variance Hgdd T = _[Z '90

>, J

_ 320580 _ o,
90

= 3562 — 3481
=81

The mean and median of some data is 14 and 12 . Later it was discovered that every data element
should be increased by 2 units then new mean and median will be

B APHS] B ALY AR ARIHT 14 AR 125 | 918 3§ Ig YR 11 & b Y-S 3G9 DI 2 W 911 WKl §
qq a1 91y IR Fifeger g |

(1) 16, 12 (2%) 16, 14

Mean and median both will be increased by 2

arey AR A1fSadT, 2 W g Sl B

(3) 14, 12 (4) 10, 8

Rohan worked for a firm as given below

8T Th H1 & o 79 YR drf wrar 8—

No. of weeks Days each week he worked
2 weeks 1 day each week
14 weeks 2 day each week
8 weeks 5 day each week
32 weeks 7 day each week
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e B e e & TP o & P
2 A= 1 7% A<E A T
14 9=TE 29 9aE § @ oA
8 w8 5 9® 99E 3 U oA
32 q=IE 7 TRAF TWE A TP A

What is the mean number of days rohan works per week
TP e TR AT & B & QA1 BT & BT A1 B

(1) 5 () 6 (3) 5.5 (4*) 5.25
2x1)+(14%x2)+(8x5)+(32%x7
Sol, (PY*(14x2)+(8x5)+(32x7) 294 _
2+14+8+32 56
Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)
Que. 1 2 3 4 5 6 7 8 9 10
Ans
Que. 11 12 13 14 15 16 17 18 19 20
Ans
Que. 21 22 23 24 25 26 27 28 29 30
Ans
PART - 1l : PRACTICE QUESTIONS
Practice Questions: 20-50 depending on chapter length.
1. If a variate X is expressed as a linear function of two variates U and V in the form X =a U + b V, then
mean X of X is
I TR X, A W UMM VS Y& B & a1 ©9 X =aU+bVdd X & Aeg X g |
(1*) aU +bV (2) U+V (3) aU + aU (4) None of these
Sol. Wehave 89 M0 & : =X = a XU + bzV. Therefore s3Iy,
X = lZX :a.% >U +b. lZV:aL_J +bV
n n
2. The AM of n numbers of a series is X . If the sum of first (n — 1) terms is k, then the nth number is
goft @ n FEel &1 G " X R I g (n— 1) UST &1 AThA k & 99 ndl @ g —
(1) X -k (2" nX-k (3) X —nk (4)§
Sol.  Letthe n-numbers be x,, X, , ....., X, then,
HAMT NN X, X, , .oy X, T
x =1 X,
N
g = Xt Xt Xy X,
n

/\
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Sol.

Sol.

If X, and X, are the means of two distributions such that X,< X, and X is the mean of the combined
distribution, then
i X, R X, T A0 & 7187 39 R 8 f X <X, 3R X wgad faa=or &1 #rey 2

X, + X,

(1) X <X 2 X >X, (3) X = @) X, < X <X,

Let n, and n, be the number of observations in two groups having means X, and X, respectively.
Then
AN, 3R n, 1 ST F V&0 B w1 § s A1y X, R X, HEe g

n,X+n,X,

- _nX +nX, %

n,+n,
:n2(>_(2_)_(1)>0 [)_< -X ]
n, +n, 2
= X, - X, (i)
AndaiR, X - X, = "=X) [+ %, > X, ]
n,+n,
= X<X, (ii)

From (i) and 3R (i) & X, < X < X,.

Coefficient of variation of two distribution are 50% and 60% and their arithmetic means are 30 and 25
respectively. Difference of their standard deviations is

] faoRO & ARTT & IONd 50% TAT 60% T TA IAD FHAR ALY HAL: 30 AR 25 T | q9 ITb ATD
et @1 3R B |

(a*) 0 (B) 1 (C)15 (D) 2.5

AT Let o, and 3R o, be the standard deviations of the two data, then &1 3T@&Sl &1 A4S g g |
0 _ % andair 80 _ %

100 30 100 25

= o, =15 and 3R &, =15

/\
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