10 Statistics

)

@)

Measures of Dispersion, Mean, Mode, Median for a Grouped Data and an Ungrouped
Data. Average Deviation, Standard Deviation and the coefficient of Variation for a Grouped
data and an Ungrouped Data :

The mean for an Ungrouped Data :
n

2

() x = = where x|, x,, ..., x, are the n observations of given data.
n
. — d;
x =A+ zn L where d; = x; — A (short-cut method)
The mean for a Grouped Data :
i x = ¥ where n = Y f;, f; = frequency
— d; )
ix =A+ % where d; = x; — A, A is a constant
The mean for a Continuous Frequency Distribution :
i x = % where x; = central value for ith class, n = ) f;
d. x; — A
i)x = A+ M X ¢, d = — , ¢ = class length (uniform
(i) ; (= g

The combined Mean for a Mixed Group :
The number of observations of groups T, T, and T; are n;, n, and n; respectively.

X;, x, and X3 are the means of groups T|, T, and T, respectively. Then the combined mean

nlfl + n2E2 + n3f3

of the mixed group is given by x =

l’ll + n2 + l’l3
The median :

The median for an ungrouped data : First, arrange the given observations in ascending order :

n+l1
(i) If » is an odd integer, then the median, M = Value of (Tj th observation.
(ii) If » is an even integer, the median M =

Value of %th observation + Value of (% + l)th observation

2
n

+1 :
5 )th observation, n = zfz

The median for a discrete frequency distribution : M = (

n
- —F
The median for continuous frequency distribution : M = L + 2 7 X ¢

where L = The lower boundary point of the median class
f = The frequency of the median class
= The cumulative frequency of class preceding the median class

F
¢ = The class length of the median class
n

Total frequency = Xf;
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(3) Dispersion :
There are three principal measures of dispersion :
(1) Range (2) Average Deviation (3) Standard Deviation
(1) Range : R = The largest observation — The smallest observation
(2) The Average Deviation :
® The average deviation from the mean of an ungrouped data :
—_ lx, - xl

n

where n = the number of observations

x is the mean of observations x, x,, ..., X,

® The average deviation from the mean of a discrete frequency distribution :

6)_szf,.lx,-—7cl
n

where n = ) f; and X is the mean. x; are observations,

/; are frequencies of x/'s.

® The average deviation from the mean of a continuous frequency distribution :

8y=2ﬁ|xi—x|

" where n = Y f;, f; = frequency of the ith class

x; = the central value of the ith class, x = the mean of data

® The average deviation from the median for an ungrouped data :

- M
oM = M n = the number of observations, M = the median
n

® The average deviation from the median of a discrete frequency distribuition :

oM = M n= Y f;, f is the frequency of the ith observation
n

® The average deviation from the median of a continuous frequency distribution :

oM = M n= 7 f;,f; is the frequency of the ith class,
n

X; is the central value of the ith class
(3) Standard Deviation :

The positive square root of the number, obtained by dividing the sum of the squares of
deviations from the mean of observations of given data by the number of observations is called
the standard deviation of data. It is denoted by s.

e For an ungrouped data :

/ — )2 / 2
s = —Z(Xi *) or s = _Zx, ~- X2,
n n

where n = the number of observations, x = the mean
® For a discrete frequency distribution :

=3 2 eV
S T TR Y Y

e For a continuous frequency distribuition :

WA,
n

x; = the central value of the ith class, f; = the frequency of the ith class, n = Y f;

or
479




If x, x5, .., x, are the central values of k classes of given continuous frequency

distribution and f|, f, ..., f; are corresponding frequencies of these classes, then

o \/Zfl-d? _(Zfidi)z »

n n

X

where d; = , ¢ = the class length, n = Y f;, A = Assumed mean

(4) Coefficient of Variation :
The square of the standard deviation is called the variance. i.e., s2 = variance
The quotient obtained when the standard deviation divided by the mean is multiplied by 100, then

we get the coefficient of variation in percentage.

CV.= < x 100
X

® Lesser the value of C.V,, the data is more consistent.
® Greater the value of C.V., the data is not consistent. i.e. data is more deviated from the
measure of central tendency.
° y=ax+b=Yy =ax +b
y=ax+b:>sy=|a|sx
® Correct Xx; = nx — (the sum of incorrect observations) + (the sum of correct observations)

e Correct Exl.z = n(s2 + X 2) — (the sum of squares of incorrect observations) +
(the sum of squares of correct observations)

® Variance of 1, 2, 3, ..., n is §2 = %(n2 -1
® Variance of 2, 4, 6, ..., 2n is 2 = %(n2 -1
e Variance of 1, 3,5, ... 2n — 1 is s> = 3(n* — 1)
1(n—1
@ Coefficient of variation of 1, 2, 3, ..., nis = §(n+ 1) x 100
(5) Mode :

The mode is the value or the number which is most frequently occurring in a set of

observations (data). It is denoted by Z.

e In discrete series, mode can be determined by finding the variable which has highest frequency
associated with it.

e In continuous frequency distribution, the class which contains highest frequency is called the
modal class.

) f=h
Mode =L+ 57 77

L = The lower boundary point of modal class

Xc

fi = The frequency of the class preceding the modal class

f

f = frequency of the modal class

The frequency of the class succeeding the modal class

¢ = class length of the modal class.

In symmetrical frequency distribution mean = median = mode
In a positive skewed distribution, mode < median < mean
In a negative skewed distribution, mean < median < mode

For normal frequency distribution :
Mode = 3 (Median) — 2 (Mean) i.e. Z = 3M - 2Xx
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(D

Sol. :

@)

Sol. :

©)

Sol.

: Multiple Choice Questions :

X is the mean of n observations. 2, 22, 23, 24, ..., 2" are added to corresponding observations.

The new mean is ......

v B) ¥+ 2 © 7+22 =D D)yx+

x is the mean of the observations x, x,, ... x

(A) X +

n

1 n
XxX=— z Xi
n
=1
2,22 23 24 . 2" are added to the corresponding observations respectively.
New observations are x; + 2, x, + 22, Xy + 23 ., x, + 2"

(q +2)+ (x, + 2%) + (x5 + 23 + aet (x, +2")

n

The new mean =

o +xmtatx, 2+22+2% 4. 42"
= +

n n

_ LA - _a(" - .

= X+ Dn (Sn T [Geometric series]

n —
The new mean = f+¥ Ans. : (O)
If the mean of the observations x|, x,, ... x, is X, then the mean of the observations
xp+tLxy+3,x3+5, .,x,+2n—1)is ........ .
2
(A) X +n B) ¥+ ©) 2n - ¥ (D)f+(n—;1)
n
2
f — l:1
n
D+ +3)+ (3 +5)+..+x,+ (@2n—1

The new mean = CRDRC Rk (x3n ) X+ Gn =)

_qtxnt.tx, +1+3+5+...+(2n—1)

n n
_ n?
n
= Xx tn Ans. : (A)

The median of the following observations is ...... .
3, 9,5, 3, 12, 10, 18, 4, 7, 19, 21

(A) 8 B)9 (©) 10 (D) 7
: Arrange the given observations in ascending order 3, 3, 4, 5, 7, 9, 10, 12, 18, 19, 21
Median = (nTH) th observation = 6th observation (n=11)
Median = 9 Ans. : (B)
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@)

Sol.

)

Sol.

(©)

Sol.

)

Sol.

tn=0. MedianMZ(

In a class of 100 students, there are 70 boys. Their average marks in a subject are 75. If the

average marks of the whole class is 72, then what are the average marks of the girls ?
[AIEEE : 2002]

(A) 73 (B) 68 (C) 65 (D) 74

: Let n; = the total number of boys X = average marks of boys

n, = the total number of girls %, = average marks of girls
n, =170 n, = 30 x =75 x =72 X, =7
- X +tmX
X=—""=
nl + I’lz
72 x 100 = 70 x 75 + 30X,
7200 — 5250 = 30X,

1950  —
30~ 2
Xy, = 65 Ans. : (O)

In an experiment with 15 observations about variable x, the following results were available.
inz = 2830 and Y x; = 170. If one observation 20 was found to be incorrect and was
replaced by the correct value 30, then the corrected variance is ....... . [AIEEE : 2003]
(A) 188.66 (B) 17733 (C) 833 (D) 78.00

: Correct Y, x; = 170 — 20 + 30 = 180

Correct Y x? = 2830 — (20)% + (30)2 = 2830 — 400 + 900 = 3330

. Correct Y x? (Correct Y x; jz
Correct variance = -
n n
2

_ 3330 180 _ _ .

= T—(E) =200 — 144 = 78 Ans. : (D)
The median of a set of 9 distinct observations is 20.5. If each of the last 4 observations, of the
set in increasing order is increased by 2, then the median of the new set ..... . [AIEEE : 2003]
(A) Is decreased by 2 (B) Is two times the original median

(C) Remains the same as that of the original (D) Is increased by 2

n+1
2

jth observation = 5th observation

Observations in ascending order are x,, x,, X5, X, , Xg» Xg0 Xgy Xg.

Here, the fifth observation is 20.5. The median is xs.

Here, last four observations are increased by 2. The increased order of observations is the
same. The median is the 5th observation. So there will be no change in the median.

. The median remains the same as that of the original set. Ans. : (O)
The standard deviation of 1, 2, 3, 4, 5, 6 and 7 is 2. Then the standard deviation of
12, 23, 34, 45, 56, 67 and 78 is ...... .

(A) 11 B)22 ©) 4 (D) 2

: The standard deviation of 1, 2, 3, 4, 5, 6 and 7 is 2.

If each observation is multiplied by 11 and then 1 is added to each of them, we get
12, 23, 34, 45, 56, 67 and 78.

y; = 1lx; + 1
8, = I1s,
sy=11><2=22 Ans. : (B)
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8) The standard deviation of 1, 2, 3, 4, 5 is ...... .
3 2
(A) 3 B) 5 © 3 (D) V2
o« e . n2_1
Sol. : The standard deviation of 1, 2, 3, ..., n is 5
2
The standard deviation of 1, 2, 3, 4, 5 = % = .2 Ans. : (D)
C)] The variance of the observations 3, 4, 5, 6 is ...... .
(A) 1.25 B)2 (C) 225 (D) 0.75
Sol. : ¥ = 114r3+0 Ta2=9+ 16+ 25 + 36
18 _ —
=5 =45 = 86
2 2
X; X;
Variance = s% = 2.3 —(L) =%—%=%=125
n n
2
[Short-cut : Variance of 3, 4, 5, 6 = Variance of 1, 2, 3, 4 = ”1_2—1=%=% = 1.25]
Ans. : (A)
(10)  The mean of 20 observations is 10. If the incorrect observation 8 is replaced by correct
observation 12, then the corrected mean is ...... .
(A) 10 (B)10.2 ©) 14 (D) 13
Sol. : Correct Y x; = nx — (incorrect observation) + (correct observation)
=200 — 8 + 12 = 204
Correct Mean = C()Ltzxi = 204 =102 Ans. : (B)
20 20
(I11)  The mean and the standard deviation of 10 observations are 4 and 3 respectively. If one of the
observation 5 is taken incorrect as —5, then the correct mean and the correct standard
deviation are ...... .
A x =0,5s=5 B)yx =5 s=0 ©C)x =3;5=25 D)x =5 s5=1.1
Sol. : n=10, x =4, s =13

Correct  x; = nx - incorrect observation + correct observation
=104) — (-5 + 5 =40+ 10 = 50

C t ;
n 10

Correct lez = n(s> + x2) — (incorrect observation)? + (correct observation)?

109 + 16) — (=5)% + (5)* = 250

2
Correct x~2 Correct ) x;
Corrects=\/ nZl —( nZl] Z\/%O—(S)z =0

x =5s5s=0 Ans. : (B)
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(12)

Sol.

(13)

Sol. :

(14)

Sol.

The mean and variance of five observations are 4.4 and 8.24 respectively. If three

observations are 1, 2 and 6, then the remaining two observations are ...... .

(A) 4, 9 (B)3, 9 (C) 4, 8 (D) 5, 8

: Suppose a and b are the rest of the observations.

Y x; =nx
1+2+6+a+b=544)
a+b+9 =22
a+b=13 (H
Sxf = 12422462+ a2+ b2 =41 + a2+ b
>
n

sz = ~-x?

2 2
824 + 1936 = w

5 %276 =a*+ b+ 41
138 = @ + b + 41

a* + b? =97 )

a* + (13 — a)? = 97 (From (1))

a® + a* — 26a + 169 = 97

@ — 13a + 36 =0

Lna=9ora=41ie.b=4o0r b=9 Ans. : (A)
There are 2n observations in a sequence. Out of them, half of the observations are a and the
rest of the observations are —a. If the standard deviation of the observations is 2, then

la) = ...... [AIEEE : 2004]
1 V2
(A) 2 (B) V2 © D) — -
(a+a+..+a ntimes)—(a+a+..+a ntimes) o
2n 2n

Yaf = >+ + .+ P (ntimes) + (—a)? + (-@)> + ... + (-a)? (n times)

= na® + na® = 2na?

2
2 _ Z“xi _EZ

n
2na2 2
4 = - 0. So, 4= a
2n
la) = 2 Ans. : (A)
The mean and the median of some frequency distribution are 21 and 22. The mode of the
frequency distribution is ...... . [AIEEE : 2005]
(A) 22.0 (B)20.5 (C) 255 (D) 24.0
:Z=3M-2% Z = Mode, M = Median, x = Mean
Z =3(22) —2Q21) =66 —42 =24 Ans. : (D)
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(15)

Sol.

(16)

Sol.

(17)

The average deviation from the median for the following data 1, 2, 3, 4, 5, 6, 7, 8, 9
is ... .

(A) 5 (B)0 ©) 5 D) 3

n+1

M = ( 3 )th observation = (%) th observation = 5th observation = 5

; — M|
4

~

Average deviation OM

O 0 1 U W —| %
W N = O = N W
)
S

4
S, — M| = 20

Suppose X, X,, X3, .. X, are the n observations such that 3 xiz =400 and Y x; =80.

A possible value of n among the following is ...... . [AIEEE : 2005]
(A) 9 B) 12 ©) 15 (D) 18
: 5220

Lt (28] ..

n n

2
ﬂ_(&) >0
n n

400n — 6400 > 0
n 216
A possible value of n is 18. Ans. : (D)

n n
2
The standard deviation of n observations x|, x,, ... x, is 2. If 2% =20 gnd XX = 100,
i=1 i=1

then n = ......
(A)5 or 15 B)5 or 20 (C)5 or 10 (D) 10 or 20
in in
2 =l i=1
§° = _
n n
2
e
n n
4 - 1007 — 400
= —n2
n* — 25n + 100 = 0
n=20o0rn=>5 Ans. : (B)
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(18)  Variance of first » natural numbers is ......

2 2 2
n-—1 n-+1 (n+1)(2n+1) n(n+1)
() 2 (B) 2 () LrDenrD () nntD”
Sol. : 1, 2, 3, ..., n are the first » natural numbers.

n
Yx 1+2+3+..+n 7T D p4
n n n 2

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

a2 =12+ 22+ 32+ .+ p2 3

2 Y i} o2 nn+D@n+)  (n+1)?  (n+DAn+2-3n-3] _ n*—1

n 6n 7 0 = Ans. : (A)

(19)  The mean of 10 observations is 50. The sum of the squares of the deviations from the mean
is 250. Then the coefficient of variation is ...... .
(A) 40 % (B) 50 % (C) 10 % (D) 20 %

Sol. : n =10 x = 50. > (x; _x) =250

Jm

The coefficient of variation V

=|| e

x 100

= 2 % 100 = 10% Ans. : (C)

(20)  Find the average deviation from the median :

X; 2 5 6 8 10 12
fi 2 8 10 7 8 5
(A) 23 (B)2.7 ©) 18 D) 2
Sol. : | x; fi o |lx =Ml filx; - M|
2 2 2 6 12
5 8 10 3 24
6 10 20 2 20
8 7 27 0 0
10 8 35 2 16
12 5 40 4 20
n =40 > filx - Ml =

The median M = ( )th observation = Al 20.5th observation

4
2
In the cumulative frequency table,
For ¢f = 27, x; = 8. So, M =8

o - il Ml g Ans. : (A)
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@1y

Sol.

(22)

Sol.

(23)

Sol.

(24)

A population A has 100 observations 101, 102, ..., 200 and another population B has 100

observations 151, 152, ..., 250. If V, and Vp are the variances of those two populations
\Y
respectively, then V—A = [AIEEE : 2006]
B
9 4 2
(A) 1 ®) 5 ©) + (D) 3

¢ Subtract 100 from the each observation of population A and subtract 150 from the each

observation of population B,
V, = Vp = Variance of 1, 2, 3, ... 100
- =1 Ans. : (A)

If 5 is subtracted from each observation, then the coefficient of variation is 10 % and if 5 is
added to each observation, then the coefficient of variation is 6 %, then the coefficient of

variation of given observations is ......

(A) 4% (B) 8 % (€) 7.5 % (D) 4.5 %
ty=x-15 y=x+5

y =% -5 y =X +5

Sy—Sx Sy:SX

CV. = % x 100 C.V. = % x 100

10 = =— x 100 (1) 6= =5 x 100 )

Divide equation (1) by (2),

2
3

5
5x —25=3x + 15

x =20
From (1), 10 = % x 100
s =15
The coefficient of variation V = % x 100 = % x 100 = 7.5 % Ans. : (O)
If the standard deviation of observations x,, x,, ... x, is 4.5, then the standard deviation of the
observations —2x; + 5, -2x, + 5, ..., 2x, + 5 is ... .
(A) 4 B9 (©) 14 (D) -9
: Here, observations y; = —2x; + 5.
5, =2, =2x45=9 Ans. : (B)

Find the standard deviation of following data :
X; 6 7 8 9 10 11 12

l

f; 36| o |38 |5 |4
(A) 14 B) 1.6 €) 2 D) 12
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Sol. :| x; fi L X; ;- x| filx; — x)*

6 3 18 9 27

7 6 42 4 24

8 9 72 1 9

9 13 117 0 0

10 8 80 1 8

11 5 55 4 20

12 4 48 9 36
n=48 | 43 124

2 fi%i _ 432

n 48
—2
.o /Zﬁ(x’i-x_) - J% - 258 = 1.6 Ans. : (B)

(25)  Find the standard deviation :

Class 0-10 |10-20 |20—-30 |30—-40 [ 40—-50
Frequency 5 8 15 16 6
(A) 188.66 (B) 17733 (€) 1149 (D) 78.00
Central x; —A
Sol. : | Class |Frequency fi vyye, X, d;=— . fd; fd?
0-10 5 5 -2 -10 20
10-20 8 15 -1 -8 8
20 - 30 15 =A 0 0 0
30—-40 16 35 1 16 16
40 -50 6 45 2 12 24
> fi =50 Y fidi | Y fd? =68
=10

Class length ¢ = 10. Assumed mean A = 25

d.
f=A+%Xc=2S+% x 10 = 27
n
2 2
o JZfidi (B4
n n
2
_ 68 10
- %-(%) % 10
— /136 -004 x 10
= V132 x 10=1.149 x 10 = 11.49 Ans. : (C)

488



(26)  The average of marks of boys in a class is 52 and that of girls is 42. The average of marks

of boys and girls together is 50. The percentage of boys in the class is ....... . [AIEEE : 2007]
(A) 60 (B) 80 (©) 40 (D) 20
Sol. : n; and n, are the number of boys and girls respectively and x and X, are their mean
respectively.
X =52 x, =42 x =50
s X tnyXx, Second method :
n +ny Let n; + n, = 100
_s2mp +42m _S2mp +42m
50 = ETDE Now, 50 = Tt
S0y + 50y = 52n + 42n, 5000 = 520, + 42(100 — n,)
Sy = 2my 800 = 10m,
m_4 _
n 4 4 80 % boys Ans. : (B)
nl + n2 - 4+1 - g
I’ll _ 4 _ .
Percentage of boys = ot X100 =3 % 100= 80 Ans. : (B)

(27) 6 is the mean of the observations a, b, 8, 5 and 10 and 6.8 is the variance. The possible values

of a and b are ...... .

Aa=3,b=4 Ba=0b=7

Sol. : x =6
a+b+8+5+10 _
= =6
a+b+23=30.S0,a+b=7
b=7-a

Sx2 = d®+ b2+ 64+ 25+ 100
=189 + a> + (7 — a)?
=189 + a2 + 49 — 14a + da?
= 2a* — 14a + 238

2
2 in

Now, s¢ = ~-x2
n

2
6.8 + 36 = 2a —1;161+238

214 = 24% — l4a + 238

20> — l4a + 24 =0

at —Ta+12=0
a=4o0ora=3=b=3o0rb=4
a=3b=4

[AIEEE : 2008]

CQa=5b=2 Oa=15b=6

)

By (1)

Ans. : (A)

(28) 50 and 5 are the mean and the standard deviation of 100 observations respectively. The sum

of the squares of all observations is ...... .

(A) 50,000 (B) 250,000

(C) 2.52,500 (D) 2.55.000

Sol. : Y x? =n(s? + x2) = 100 [25 + 2500] = 100 [2525] = 2,52,500 Ans. : (C)
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(29)  The mean and the variance of the 8 observations are 9 and 9.25 respectively. If six

observations are 6, 7, 10, 12, 12 and 13, then the remaining observations are ...... and ...... .
(A) 4,6 B)3, 8 ©) 4,7 (D) 4, 8
Sol. : Suppose a and b are required observations.
Y x; =nx
at+tb+6+7+10+12+12+13=8x%x9
a+b=12 (1)

Y = st )

a* + b2 + 36 + 49 + 100 + 144 + 144 + 169 = 8(81 + 9.25) = 8(90.25)

a* + b + 642 = 722

a*> + b2 =80 Q)
a* + (12 — a)®> = 80 (From (1))
2a% — 24a + 64 = 0

a*> — 12a + 32 =0

(a—8)(a—-4)=0
a=8or a=4.So, b=4o0r b=28
Required remaining observations are 4 and 8. Ans. : (D)
(30)  If the mean deviation of numbers 1, 1 +d, 1 + 2d, ..., 1 + 100d from their mean is 255, then
d is equal to ...... . [AIEEE : 2009]
(A) 20.0 (B) 10.1 (C) 202 (D) 10.0

Sol. : T, =a+@m-1d=1+100d=1+n - 1)d

n

n—1=100 = n =101
1+d+d)+..+1+100d)

=1
I

101
_ (11441 101 times) +d[14+2+...+100] _ 4 (100)(10D ,
101 2(101)
x =1+ 50d
lx. — x|
The mean deviation = z’—
n

1 101
- o7 lexi—l—sodl
1=

= 57 [50d + 49d + ..+ d + 0 + d + 2d + ... + 50d]

_ 2 _ 2d[50
= m[1 +2+3+4+ ...+50]= 101[7x51]
But given mean deviation = 255
_ 50X%51d
255 = —or
255 X101
d = 22 =101 Ans. : (B)
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GD

Sol. :

(32)

Sol. :

(33)

Sol.

(34)

Sol. :

Xy Xp, ... X, are n observations such that lez = 200 and in = 60. The possible value

of nis ... .
(A) 16 B) 19 ©) 12 (D) 10
2 2
2% > 2%
n | n
200 o, (@)Z
n \n
200n = 3600
> 18 So, n =19 Ans. : (B)

The mean of 10 observations is 30. The sum of squares of deviations from the mean is 90.
Then the C.V. of the data is ...... .

(A) 20 % (B) 10 % (©) 11% D) 12 %
X -0 —x) \/7 _ 5
- % ><100 =10% Ans. : (B)

If x and y are in the relation 4x — 3y = 10, average deviation of x is 10, then the average

deviation of y is ...... .

(A) 13 B) 123 (©) 133 (D) 135
4 10 — —
Py = 3x - 5 dy = |koXx
57 = 2(10) = £ =133 Ans. : (C)
If the mean of the following frequency distribution is 2.6, then y = ......
X; 1 2 3 4 5
/i 4 5 y 1 2
(A) 24 B) 13 ©) 8 (D) 3
Xi Ji Jii
1 4 4
2 5 10
3 y 3y
4 1 4
5 2 10
Yfi=12+y | Sy =28+3y
- 2 fixi
/i
2843y
26 = 5% y

B2+ y) =28 + 3y

156 + 13y = 140 + 15y

16 = 2y

y =28 Ans. : (O)
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(35)  Out of 2n observations, half of the observations have value b and half of the observations
have value —b. If the variance is 3, then |b| = ......
Ve 1
(A) 3 B) V3 ©) = D) 5
Sol. : F=2%_0_g
n n
Sx?r = b2+ ..+ bXn times) + (-b)% + (-h)? + ... + (-b)%(n times) = 2nb>
2
D LS - S
n 2n
bl = /3 Ans. : (B)
(36)  If first » natural number have the frequency ,C,, ,C,, ,Cs, ..., ,C, respectively, then the mean
X =
n2" ! 3n(n+1) n-2" (n+1)C2n+1)
) i B) 3ons D ©) == (D) DTl
Sol : = - 2C1+2,C+3,C5+...+n.,C, (f:zf,.x,.)
o -x = C+,C+,C+..+,C, n
_ n+ n(n _1)C1 + I’l(n —I)CZ + ...+ n(n —1)C(l’l -1
2Co+,C +,C +....+,C, —,Cp
B n[n_ICO + n_lcl + n_1C2 + ...+ n_lcn_l]
- 2Cot+ .G+ +,C, 4
n2n -1
X = 1 Ans. : (A)
20! n(n-1D! .
[%Cz =53~ mar = emiCh) L similarly, 3,05 = n(,Cy). 4(,Cp) = n(, ,Cy)
and ,Cy + ,C; + C, + C3+ ...+ C = 2”}
n n
(37)  If for the observations x,, x,, ..., X, Y (x; +4)=100 and D (x; +6) =140, then n = ...... and
i=1 i=1
X = e
(A) 20, 2 (B)20, 1 (©) 22, 1 (D) 23, 1
n n
Sol. : 2(x +6)— Y (x; +4)=140-100

i=1 i=1

" 6n — 4n = 40

o 2n = 40. So, n = 20
20

Now, Z (x; +4)=100

i=1
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(38)

Sol. :

(39)

Sol.

(40)

¢ Standard deviation of first » natural numbers 1, 2, 3, ..., n =

20

Y x; + 80 =100 (4n = 80)
i=1
20
in=20
i=1
20
2 %
—_i=1 20 _ Ans. : (B

n n

For the observations x;, x5, ..., x,, Y (x + )? =9n and Y (x; — )2 =5n. The standard
i=1 i=1

deviation of given data is ...... .

(A) V10 (B) 5 ©) V2 (D) V3
i(xi+1)2:9n:>ixi2+2ixi:8n (1
i=1 i=1 i=1

i(x,. —1)? :5n:>ixi2 —2Y x; =4n 2)

i=1 i=1

n
Add (1) and (2), ZXf = 6n

Subtract (2) from (1), ZX

i=1

EE]EFe e

The standard deviation of observations 31, 32, 33, ..., 47 is ...... .

(A) 443 (8)26 © | ®) I

If y; = x, + 30, we get observations 31, 32, 33, ..., 47.
The standard deviation of 31, 32, 33,....., 47 = The standard deviation of 1, 2, 3, 4, ..., 17

7 ‘1 289 - 276 Ans. : (B)

Followmg data are obtamed by Vaishali and Madhavi from results obtained in annual examination
by four students :

Name of the students| Mean Xx Standard Deviation
Vimal 75 11.25
Hiren 65 5.98
Gaurang 48 8.88
Vijay 4 5.28
Who is the most and the least consistent ?
(A) Vimal, Hiren (B) Hiren, Gaurang (C) Gaurang, Hiren (D) Hiren, Vijay
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Sol. :

(1)

Sol.

(42)

Sol.

(43)

Sol. :

x 100 = L2+ 100 = 15

®
<
=
=
=N
=|| e

75
CViien = = X 100 = 22 x 100 = 9.2
CVGaurang = = % 100 = 28 5100 = 185
CVyjy = = x 100 = 32 x 100 = 12

Gaurang and Hiren have the largest and the smallest C.V. respectively.
So, Hiren is the most and Gaurang is the least consistent. Ans. : (B)

If the mean of 31 observations is 60, the mean of first 16 observations is 58 and the mean

of last 16 observations is 62, then the 16th observation is ........ .

(A) 50 (B) 60 (©) 70 (D) 80

: Let x|, x,, ..., x3; be the observations,
Xptxy oot xs tx =16 x 58 =928 (H
Xjg T Xp7 o T x5 = 16 X 62 = 992 )

Add (1) and (2),
Xt x, Tt oxg +ox = 1920

31 X 60 + x;, = 1920

1860 + x,, = 1920

X1 = 60 Ans. : (B)
The mean of 23 observations is 34. The mean of first 12 observations is 32 and the mean of

last 12 observations is 38. The 12th observation is ...... .

(A) 58 (B) 59 (©) 57 (D) 60
tn=23 x =34 n =12, x =32, n, = 12, X, = 38
12th observation = n;x + n,x, — nx

=12x32+12x38-23x34=384+456—-782=58 Ans. : (A)

If the sum of the deviations of 20 observations taken from 30 is 20, then the mean is ...... .

(A) 30 (B)30.1 ©) 29 (D) 31

20

Y (x; —30)=20

i=1

20 20

Y x,— Y 30=20

i=1 i=1

20x — 20 x 30 = 20

20x =620

x =3I Ans. : (D)

494



(44)  In the frequency distribution of data of 40 students, the class length is 10. The mean and the
variance are 40 and 49 respectively. At the time of proof reading observation 2 of class
21-30 was placed incorretly in the class 31-40. The new mean and the variance after correction

are ......... and ........ respectively .
(A) 39.5, 49.0 (B) 39.5, 58.25 (C) 40, 50 (D) 39, 49
Sol. : n =40, c =10, x =40, s> = 49
Observation 2 of the class 21 — 30 is placed incorrectly in class 31 —40.
Corrected Y. fix; = nx - Incorrect fx, + Correct fx;
40 x 40 — 2 x 355 +2 x 255
1600 — 71 + 51 = 1580

_ Correct X
Correct x = anz L= 12?)0 =395

Correct Y. fix?

n(s? + x2) — Incorrect fix[2 + Correct fixi2
40(49 + 1600) — 2(35.5)2 + 2(25.5)2
= 65960 — 2520.5 + 1300.5 = 64740

2
2= Correct Y, fx;

n

— (Correct X )?

= %040 - (39.5)2 = 1618.5 — 1560.25 = 58.25
Correct X = 39.5, Correct variance s2 = 58.25 Ans. : (B)

18 18
@45 If '21(Xi -8)=9 and '21(Xi —8)> =45, then standard deviation of X, Xy, X3, o0y X g 1S e :
i= i=
(A) 2 (B) 5 © 3 D) 2

Sol. : Suppose d; = x; — 8

18 18
Y (x-8=9 and Y (x;,—8)> =45
i=1 i=1

18 18
Y di=9 and Y d?=45,n = 18
i=1 i=1

By substracting constant, standard deviation remains same.

Sd; =Sy =8
18 18 2
d: d:
§ = E l Eil = E_(i)z— S_1_ j10=1_3 Ans. : (O)
- 8 \18) N2" 34N 4 "2 ©
n n
(46)  The mean and the variance of n observations x;, x,, .., x, are 5 and O respectively. If

Y x2 =400, then n = ...
(A) 80 (B) 25 (C) 20 (D) 16
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Sol. : Here, ani =5, s2=0

n n
0= _ 1
n
_ 400 _ a0 _ .
25 = 050, n = 40 16 Ans. : (D)

9 9
@47) If X x;=36 and > xiz =180 then the coefficient of variation is ...... .
i=1 i=1

(A) 4% (B) 50 % (C) 100 % D) 10 %
9
.in
Sol. : )_C:z=91 :%:4

x 100 = 50 % Ans. @ (B)

ENIN)

The coefficient of variation = % x 100 =

n n
48) If '21(Xi +5)=120 and ) (x; +7)=160 for n observations x,, X5, X5, ..., x,, then n
i= i=1
and x are .. and ...... respectively.
(A) 20, 1 (B)20, 3 ©) 3,17 (D) 1, 20
n
Sol. : Y (x; +5)=120
i=1
n
Y x; +5n=120 ()
i=1
n n
(x;+7) =Y x;+7n=160 @)
i=1 i=1
Subtract (1) from (2),
2n = 40. So, n =20
20
From equation (1) and »n = 20, '21Xi +100 =120
1=
20
Y x =20 XX 20 _ :
= i . So, x ; 20 1 Ans. : (A)
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(49)

Sol. :

(50)

Sol.

If the sum of the deviations of »n observations taken from 40 is 30 and the sum of deviations

taken from 45 is —20, then n = ...... and mean = ......
(A) 10, 33 (B) 10, 43 (©) 9, 33 (D) 10, 42
n
Y (x; — 40) =30
i=1
n
Z X; — 40n = 30 (1)

i=1

n
Y (x; — 45)=—20
i=1

n
Elx,- —45n=-20 )
Subtract (2) from (1),
5n = 50. So, n = 10.

10
From result (1) and n = 10, Y, x; —400=30
i=1

10
Y, x; =430
1=
10
in
o=l _ 430 _ Ans. : (B
¥=—5 =43 (B)

For two sets of data, each of size 5, the variances 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]
N (B)6 © 2 D) 2
: lez :”1(512 +Y12) Zylz :nz(s% +Y22)

Here, s2 =4, % =2, 5°=5 % =4 n=>5

S x2 =5(4+4), Y vy} =5(5+16)
Y x? = 40, Y y2 =105
3 (x7 + y?) =40 +105 =145 (1)

in =n1f1 :10, Zyl :n2f2 :20, Z(.xi+ yl):30

. XEEh [z(x,- o y»T

n n

n=n1+n2=10

2
_ 145 30" _ _ _ 1 .
= ﬁ_(ﬁ) =145-9=55= % Ans. : (A)
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G

Sol.

(52)

Sol.

(53)

Sol.

(54)

Find the average deviation from the median for the following data :
37, 70, 48, 50, 32, 56, 63, 46, 54, 44

(A) 7.6 (B)49 (©) 86 (D) 9.6
¢ Here the total number of observations is 10. Arrange them in the ascending order as in the
table :
X; (Increasing lx; — M|
order)
32 17
37 12 Median,
4 5
46 3 M = 5th observation + 6th observation
48 I 2
50 ! So, n =10, M = 210 - 49
54 5 2
56 7 DY EE Y (T )
6 14 oM = e T 8.6 Ans. : (O)
70 21
Slx, — Ml = 86

: Mean x = log9 =

If the mean of logx, log3, log27, log3x, log3, logx is log9, then the value of x is ...... .
(A) 3 (B)27 ©) 9 (D) 81

log x + log3 + log27 + log3x + log3 + log x
6

6log9 = log[x x 3 X 27 X 3x X 3 X x]
log9° = log(3%x3)

96 — 36x3
312 — 36 x3
36 — x3
x=32=9 Ans. : (O)
™ ¢ cos™ 05T o5 cos™ o5 cos ST
€ mean o COSS,COS 3 , COS 3 , COS ) , COS 3 , COS g IS ...
1
A) -1 (B)0 ©) V2 D) 7=
. The mean } _ COS%+C0S%+C0S%+C0S%+C0S%+COSISTR
6
T T 3m 3m T T
_ COSg + COS(TC - gj + COST + COS(TC - Tj + COS(TC + gj + COS(ZTC - gj
6
cosE - cosE + cos3—TE - cos3—TE - cosE + cosE 0
= 8 8 8 8 8 8=€=0 Ans. : (B)
6
1 . 3 1.
If the mean of x and T s 2, then mean of x° and R .
(A) 35 B)8 (C) 70 (D) 26
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Sol. :

(55)

Sol. :

(56)

Sol.

X+t

X _
SE=2
1
x4 = =4 (1)
1 1\ 1
Now, ¥ + 5 = (x+;) —3(x+;) — 43 34) = 64— 12 = 52 By (1))
2L
3 1 o 52
The mean of x> and — = 3 =5 =126 Ans. : (D)

X

n n
If for n obnservations x;, x,, X3, .., X, Y (x; +3)=120 and Y (x; +5)=160, then
i=1 i=1

(A) 20, 5 (B)20, 3 ©) 3, 17 (D) 3, 20

n
Y (x; +3)=120
i=1
nx + 3n =120 (1)
nx + 5n =160 )
Subtract (1) from (2), 2n = 40. So, n = 20
Substitute » = 20 in equation (2),

20x + 100 = 160

x =3 Ans. : (B)
If the mean deviation about the median of the numbers a, 2a, 3a, ..., 50a is 50, then a = ......
[AIEEE :2011]

(A) 2 (B)>5 (©) 4 (D) 3

¢ Here the total number of observations is 50.

25th observation + 26th observation 25a + 26a

The median = 5 = 5 = (25.5)a
50
2 |Xl' - Ml
The average deviation about median, M = i=1 =
50 = & [(24.5)a + (23.5)a + (0.5)a + (0.5)a + ... + (23.5)a + (24.5)d]

50

= &5 [205)a + 2(1.5)a + 22.5)a + 2(24.5)a]

= 52 [05 + 1.5 + ..+ 245]

_ a 25
= fx 2 [0.5 + 24.5]

a=4 Ans. : (O)
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(7

Sol. :

(58)

Sol.

(59)

Sol.

(60)

Sol. :

The mean and the variance of n observations x;, x,, ..., x, are 10 and 0 respectively.

If ¥x?=1600. then n = ......
(A) 16 (B)20 (C) 25 (D) 80

Y% =10 and 2 = 0

Here

) _ zx?_(%f

(o)

Ans. : (A)

7 5 1
E,x—z,x—3,x—2,x+§,x—

n=1

If a discrete variable takes the value x + 4, x — %,

x + 5 (x > 0), then the median is ...... .

OERS B)x -2 ©x - 3 D)x - 2

: Arrange observations in ascending order.

2
23

1 1

x -3, x — x—2,x—§,x+E,x+4,x+5istheorder.

4 th observation + 5th observation
2

The median

_ _1
_ X 2+ x 2

2

Median = x — % Ans. : (D)

The mean of a, a + d, a + 2d, ..., a + 2nd is ...... .
(A)ya + 2n — 1)d B)a + (n + 1)d (C) a + nd MD)ya + (n - 1)y

¢ Here number of terms = 2n + 1

Yx, =a+(@+d +..+a+ 2nd

MY Ra+ @n+ 1~ ]

2n + 1) [a + nd]
Y x; _(@n+D(a+nd)
2n+1 2n+1)

X =a+ nd Ans. : (O)
If the mean of the numbers 27 + x, 31 + x, 89 + x, 107 + x and 156 + x is 82, then the
mean of 130 + x, 126 + x, 68 + x, 50 + x and 1 + x is ...... .

;:

(A) 75 (B) 80 (C) 157 (D) 79
- 27T+ x+31+x+8+x+107+x+156+x _
X = S = 82
410 = 410 + 5x
x=0
Now, ¥ = 130+126+68+50+1 _ 375 _ 75 Ans. : (A)

5 5
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(61

Sol. :

(62)

Sol.

(63)

Sol. :

(64)

Sol.

(65)

Sol. :

38 is the mean of 50 numbers. If two numbers 55 and 45 are incorrectly introduced, then the
new mean after removing these numbers is ...... .

(A) 385 (B)375 (©) 36.5 (D) 38

Yx; = nx =50x38=1900

Correct Y,x; = 1900 — (55 + 45) = 1900 — 100 = 1800

Correct x = Corre:; IE ligo =375 Ans. : (B)
The mean of the weight of 35 students is 40 kg. If the mean of weight of students increases
by % kg after adding teacher’s weight. The weight of teacher is ...... kg.
(A) 405 (B) 50 ©) 41 (D) 58

: Now, Yx; =nx =35 x40 = 1400

Suppose the weight of the teacher is w kg

X +w
. The new mean = )—H.l:zl—
2 36
1 _ 1400 +w
Wt+g=—"7%—

18(80 + 1) = 1400 + w
1458 — 1400 = w

The weight of the teacher w = 58 kg Ans. : (D)
The population A has 100 observations 151, 152, ..., 250 and another population B has 100
observations 101, 102, ..., 200. If V, and Vpy are variances of these two populations
respectively, then 3V, : 4V = ...

A1 :1 B)4 :3 C)3:4 D)1 :4
If we subtract 50 from the observations of population A, we get the observations of population B.
Vy=Vg=m

SVA _3m 3 .
4aVg  4m % Ans. : (C)

If the mean of marks of 10 students of a school, is x = 70 and Z(xi - f)z =78, then
the standard deviation = ......
(A) 297 (B)3.97 (©) 291 (D) 2.79

: Here, n = 10 and D (x; -7 =78

=2
Standard deviation = 1/2()6’% = \/§=J7-8 =2.79 Ans. : (D)

The variance of the observations 3, 4, 5 and 8 is ...... .
(A) 45 (B)6.5 (C) 35 (D) 3.00

DX 3+4+5+8
n 4

Yxr =32+ 42452482 =9+ 16+25+64 =114

=5

f:

2
n

501




(66) If the standard deviation of two observations is 3.5 and one of the observations is 3, then the
other observation is ...... .

(A) 9 (B) 10 €) 7 D) 3

Sol. : Suppose remaining observation is a,

__a+3
)
2
2

(3.5)2 _ a2 +9 (a+ 3)2
2 4

49 = 24> + 18 — a*> — 6a — 9

49=0a>—-6a+ 9 = (a - 3)?

a—-3=7o0ra-3=-7.But a=-4is not given in options.

a=10 Ans. : (B)
Another method :

2
2= (1 -%)

4
4 x (3.572% = (a — 3)2
(a — 3)* = 49
a— 3 =4+7
a—-3=7=a=10 Ans. : (B)
(67)  The variance of the observations 2, 4, 6, ..., 100 is ...... . [JEE : 2014]
a) 22 (B) 833 (C) 437 o &7

Sol. : 2, 4,6, ... 100 are given observations. n = 50

2+4+6+..+100

x = =5 = 51
2
SZ — le _YZ
n
_ 22442467 + 100> 5172
50
50
Y 4i?
- =l 260
= —s0 200l
4X50X51x%101
= —¢xs50  — 2601 = 3434 — 2601 = 833 Ans. : (B)
Another method :
2
5 n-—1 a2 2500 =17 4 2499
§e = 2 = B X4 = == = 833 Ans. : (B)
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(68)

Sol. :

(69)

Sol.

(70)

Sol.

Find the mean and the variance of the following data :

. 5+1 . .
Median = (T) th observation = 3rd observation = =

X
4

X; 4 8 12 16 20 24
f; 6 14 4 8 11 7
(A) 16, 44.96 (B) 16, 48 (C) 14, 44.96 (D) 14, 45
x; — A
Xi fi d = = c fid; fd?
4 -3 -18 54
8 14 -2 -28 56
12 4 -1 —4 4
A=[16] 08 0 00 0
20 11 | 11 11
24 07 2 14 28
S fi =50 > fid; > fid?
=25 =153
xi - A
Let, A =16, d, = , c=4
c
soas2fidi 16 gy
n 50
i 2
3 f;d? (Zfidl-) ] )
2 = — X c
n n
_153 =25 2
= ﬁ_(ﬁ) x16 = 13.06 — 0.25] x 16
s2 =281 x 16 = 44.96
Mean X = 14 and variance = 44.96 Ans. : (O)
If the variance of 6x; + 3 is 30, then the standard deviation of x; is ...... .(i=1,2,3,..n
3 5
(A) 30 (B)30 © (D)
: Standard deviation of 6x; + 3 = (/30
Standard deviation of 6x; = /30
T _ 1 _ 130 _ /5 .
Standard deviation of x; = 3 J30 = J% = \/; Ans. : (O)
If the median of %%% x,%, where x > 0 is 8, then, the mean = ......
(A) 122 B)12.3 ©) 124 (D) 12.1

: Arrange the observations in ascending order, %, %, %, %, x
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(71)

Sol. :

(72)

Sol. :

(73)

Sol. :

X _ —
2—8. So, x = 32

So, 2, 4, 8, 16, 32 are given observations.

Mean = 2+4+85+16+32 _ % - 124 Ans.

The variance of the observations 60, 45, 25, 40 and 70 is ...... .

(A) 246 (B) 15.81 (C) 250 (D) 15.68
—_ 60+45+25+40+70 _ 240
roT 5 =5 =48

Y (x; —X)> = 144 + 9 + 529 + 64 + 484 = 1230

_ =2
N0 1230y Ans.

The variance = 2 5 =

(Y

F(A)

If n=48, Y fix;=432 and Y fl-xi2 =4012, then the mean and the standard deviation are

...... and ... respectively.
(A) 9, 1.60 (B)9.5, 1.06 (C) 95, 1.6 (D) 9.7, 2.58
X = M -2 -9 (Ans. (A) decided) (9 is only in (A))
Zf, = 212 _81 = [8358-81 = 258 ~ A
73 258 ns.
The average deviation of an A.P., a, a + d, a + 2d, ..., a + 2nd is ...... . (d>0)
n(n—1)d n(n+1)d n(n+1)d
) Tont B) =, ) Tt (D) n(n + 1d
_ 1 2n
2n
Average deviation = 5, 1. zola +id —(a+ nd)l
RV 2 li=nl
d

2n +1

d
= o7 20 +2+3+ .+ n)

d 2n(n +1)
T o2n+1 2

n(n+1d

.. Average deviation = —————— Ans.

2n +1

= [r+n-1+n-2+_.+1+0+1+2+ ...+ n

F(A)

(S
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(74)

Sol.

(75)

Sol.

(76)

Sol.

(77

The median of 21 observations is 15. After adding the observations 12 and 20, the new
median of data is ...... .

(A) 12 (B) 15 (C) 20 (D) 16

¢ Median of 21 observation is 15.

|10 observations| |10 observations|
12 is smaller then 15 and 20 is greater then 15.

So, now we have 23 observations.

So, |11 observations| |11 observations|

The total number of observations is 23.

n+1
The median = (T) th observation = 12th observation

The median is the 12th observation 15. Ans. : (B)
If L =425 n=50,F =15 f=25 and ¢ = 20, then the median of the data is ...... .
(A) 52.5 (B)62.5 (©C) 725 (D) 825
:M =L+ 1 F, ¢
f
50 _
= 42.5+ -2 20
=425+ 40 = 82.5
The median = 82.5 Ans. : (D)

Runs scored in last five innings by a batsman are 46, 34, 42, 38, 44. Then the mean deviation
about the median is ...... .

(A) 3.6 B)4.2 (C) 84 (D) 1.8
: Arrange the observations in ascending order,
X; lx; — M|
34 8
38 4
%) 0
4 2
46 4
Yix; — Ml = 18

Here, number of observations = 5
. 5+1 . .
The median = (T) th observation = 3rd observation = 42

ZI)CI' - Ml _ ﬁ

The mean deviation = < = = 3.6 Ans. : (A)
The standard deviation of data :

X; 18 19 (20 |21 2

/i 3 7 11 14 15 IS evene .
(A) 1.21 B)1.25 ©) 13 (D) 0.95




Sol. :

(78)

Sol. :

(79)

Sol.

Xi fi di = x; — Al S fid?
18 3 -2 -6 12
19 7 -1 -7 7
A=[20] 11 0 0 0
21 14 1 14 14
2 15 2 30 60
S fi =50 S fd; 3 fid? =93
=31
Let, A =20
2

| Xhd? (X

§ n n
2
= |5 - (&) = JT86-03844 = (14756 = 121 Ans. : (A)

The sum of the squares of deviations from the mean of the observations of a group is 521.

Also the variance of the given observations is 52.1. Then the number of observations is ...... .

(A) 10 (B) 100 (©) 101 (D) 11
o - 2=’
n
_ 21
521 = =
521
n 521
n =10 Ans. : (A)

The mean of 9 observations is 15. If after adding one more observation the new mean is 16,
then the new observation added is ...... .
(A) 25 (B)37 (©) 40 (D) 15

9
lei = nx =9 x 15 =135
1=

Let the observation added be a.

10
Then, X% = 135 + a
i=1

10
Corrected Y x;

Corrected x = i=1

10
_ 135+a
16 = T
160 — 135 = a
a =125 Ans. : (A)
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(80)

Sol. :

@81

Sol.

(82)

Sol.
(83)

Sol.

The mean of the following frequency distribution is 8.3. Then k = ......
X; 4 6 7 k 12 14

Ji 5 6 8 10 2 9

(A) 10 (B) 12 <€)7 (D) 13
Xi fi fii
4 5 20 T = zfixi
6 6 36 2.J;
7 8 56 . g3 = 262+10k
k 10 10k 40
12 2 24 s 332 =262 + 10k
14 9 126 s 70 = 10k
40 Efixi sok=7 Ans. : (O)
=262 + 10k

If 80, 86, 69, 74 and 91 are the seconds taken by 5 students in a 400 meter race, then the
coefficient of variation is ...... .

(A) 0.125 (B) 0.099 (C) 0.091 (D) 1.02
=)\2
80 0 TTw TS T
86 36
=2
69 121 RN DYE Tk i A = J628 =7925.
74 36 n
91 121
So. V = 2=132 = 0,09 Ans. : (B)
Yx =400 | S(x-x)*=314

If the mean and the median of a given frequency distribution are 20 and 21, then approximate
value of mode is ...... .

(A) 24 (B)24.5 ©) 23 (D) 235
: Mode = 3(Median) — 2(Mean) = 3(21) — 2(20) = 63 — 40 = 23 Ans. : (O)
Find the mean deviation of given frequency distribution from median :
Class 0-10 | 10-20 [ 20—-30| 30—40| 40-50
Frequency| 6 7 8 5 4
(A) 20 B)225 ) 4 (D) 205
:[ Class f cf n
00— 10 6 6 3~ 15th observation is in the class 20 — 30.
10 —20 7 _F So, the median class is 20 -30. L =20, f=8, F = 13
n
L_F
20-30 ([8]=s 21 M=L+2f xe =20+ 228 10
30-40 5 26
40 — 50 4 30 =20+ 25 =225 Ans. : (B)
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(84)

Sol. :

(85)

Sol.

(86)

Sol.

The mean and variance of 10 observations are 45 and 16 respectively. Later on it was found
that one observation was taken incorrectly to be 52 instead of 25. The correct mean and
variance are ....... and .......

(A) 42, 43 (B) 41, 45 (C) 42.3, 43.81 (D) 43.3, 42.81
X =45, 52 =16
Correct > x; = nx — (Incorrect observation) + Correct observation

=10 x 45 — 52 + 25 = 450 — 27 = 423

Note : It is clear that option (C) is the correct option.

Correct lez = n(s> + x2) — (Incorrect observation)? + (Correct observation)?

10(16 + 2025) — (52)% + (25)> = 20410 — 2704 + 625 = 18331

Correct s2 = %Correct Y x? — (Correct ¥)°
= BBBL  (42.3)2 = 1833.1 — 1789.29 = 43.81 Ans. : (C)
Variance of the natural numbers 1, 2, 3, ..., 2n + 1 ..... .
(A) n(n2— 1) B) n(n3+ 1) ©) nn— 1)3(2n +1) D) n(n2+ 1)
¢ For sequence 1, 2, 3, .., 2n + 1,
2 2
2 - (on +112) -1 _ 4n 1; 4n _ n(n3+ 1) Ans. : (B)

: Assertion and Reason Type Questions :

Explanation : Each of these questions contains statement 1 (Assertion) and statement 2 (Reason).
Each question has four choices, option (A), (B), (C) and (D), which are as follows. You have
to select the correct choice.

(A) Statement 1 is true, statement 2 is true. Statement 2 is the correct explanation for statement 1.

(B) Statement 1 is true, statement 2 is true. Statement 2 is not a correct explanation for
statement 1.

(C) Statement 1 is true, statement 2 is false.

(D) Statement 1 is false, statement 2 is true.

Suppose mean, mode and variance of n observations x;, x,, .., x, are X, Z and §2
respectively and d; = —x; + a where i = 1, 2, 3, ..., n and a € R.

Statement 1 : The variance of d,, d,, ..., d, is 2.

Statement 2 : The mean and the mode of d|, d,, .., d, are —~x + a and -Z + «a
respectively.

: Multiply by —1 and add a to each of the observations x,, x,, ..., x,. We get new set of

observations d|, d,, ..., d,.
The new mean = (-1)x + a =-x + a
The new mode = (-1)Z + a = -7 + a

Statement 2 is true.
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87)

Sol.

(88)

Sol.

(89)

Sol.

Similarly variance = (—1)2s? = 52

Statement 1 and 2 and true, but statement 2 is not sufficient to explain statement 1.

Ans. : (B)
3 +1 _ 1
Statement 1 : The arithmetic mean of the sequence 1, 3, 9, 27, ..., 3" is ECED)
Statement 2 : Sum of » terms of increasing G.P. is a(r"_—llj. (r#1).
: In statement 1, for sequence 1, 3, 9, 27, ..., 3"
Arithmetic mean = > 4.t 3 = il
n+1 2(n+1)
So, statement 1 is true.
a, ar, ar?, ..., ar"~ ! is an increasing GP. r > 1|
s, =a+ar+ ar + ...+ ar~!
n
s, = % r=1
So, statement 2 is true.
To explain statement 1, statement 2 is sufficient. Ans. : (A)
Suppose the mean and the variance of n observations x|, x,, ..., x, are x and $2.
[AIEEE : 2012]
Statement 1 : The variance of 2x;, 2x,, ..., 2x, is 452,
Statement 2 : The mean of 2x,, 2x,, ..., 2x, is 4X.
: Variance of 2x;, 2x,, ..., 2x, = 22 x §2 = 452
Statement 1 is true.
Mean of 2x,, 2x,, ..., 2x, observations
= 2[mean of observations x, x,, ..., X, ]
=2Xx
Statement 2 is false. Ans. : (O)

Statement 1 : In a class of 100 students average of marks of 80 boys is 50 and average of
marks of 20 girls is 40. Also average of marks of all the students is 48.

Statement 2 : The number of observations in given data are n; and n, respectively. Also X
and X, are means of both the data respectively and the mixed mean is x .

— m fl + ny )_62
where, X = —”1 .

tn, =80, ® =50, ny =20, %, = 40

I’ll El + n2 fz

=|

m +7’l2

_ 80X50+20X40 _ 4000+800 _ g
100 100

Statement 1 is true.
In the first data, the number of observations n; and mean X

In the second data, the number of observations n, and mean X,
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(90)

Sol.

©OD

Sol.

. _ nl f + n2 z2
The mixed mean x = —————

nl + n2
Statement 2 is true.

Statement 2 is sufficient to explain statement 1. Ans. : (A)
Statement 1: The variance of first » odd natural numbers is %(n2 - 1.

nn+1
2

Statement 2: The sum of first » natural numbers is and the sum of squares of first

n natural numbers is %(n + 1)2n + 1).

: Statement 1 : For 1, 3, 5, 7, ..., 2n — 1,

_ 1+3+5+..+2n—1 52
X = =—=n
n n

Yo = lp2esres2e @1
_ 1 2
- 1y en-1
- %2(4;12 —4n+1)

%[én(n +DQn+ 1)~ En(n+1) + n]

= 1202n% + 3n + 1) — 6(n + 1) + 3]

T[4n? + 6n +2 —6n -6+ 3]

L@n® -n-n’=1e* -1

Statement 1 is true.

Statement 1 is true and statement 2 is also true and statement 2 is sufficient to explain
statement 1. Ans. : (A)

2
Statement 1 : The variance of first #» even natural numbers is L

n(n+1)

Statement 2 : Sum of first » natural number is 5

and sum of the squares of first »

natural numbers is %(n + 1)2n + 1). [AIEEE : 2009]

: Given observations are 2, 4, 6, 8, ..., 2n.

244+46+..+2n _2)n
n B n

=n+l

X =

510




(92)

Sol.

YaP =22+ 42+ 62+ ..+ 4n?

412 + 22 + 32 + ..+ n?]

Sn(nt DR + 1)

2
2 _ 32

n

The variance =

_ 2n(n+1)(2n +1) i+ 1)2
3n

=2l pon 1) - 3+ 1)

—_

3
= 13 [n 2 - 30 - 3]

=30 -1
Statement 1 is false.

Using statement 2, Y n= n(n2+ 1); an = %(n +1)(2n +1). Statement 2 is true.

Statement 1 is false and statement 2 is true. Ans.

: 'Match the following' Type Questions :

Match the data given in column I with the proper statements in column II :

Column I Column II
(1)] The mean of 1, 2, 3, ..., 10 P) 2
(2)| The median of 11, 12, 13, ..., 20 Q) 3743
(3)| The variance of 1, 2, 3, 4, ..., 10 (R) 155
(4)| The mode of 2, 3, 5,2,6,5,3,2,8,6,2,5| (S 55

(A)1 =S, 2-R, 3-0Q,4—FP B)1-S2-Q 3-R 4—FP

©1-S2-P3-Q 4-R D)1 -R,2-S,3-Q, 4—P
LU

L) T - 1+2+3i(;r...+10 - 2! :% _ 55 1) - s

(2) For the median of observations; arrange them in ascending order. Here, n = 10.

5th observation + 6th observation

The median = 5

_ 15416

T =1ss 2) - R

So, (A) is the correct answer.

) 2= 2
12

2
_ 2 _ (10)"=1 99 33 _
Here, n = 10, so s — =7 =7 3)-0Q

)
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(93)

Sol.

(4) In the given ungrouped data 2 occurs maximum number of times, So mode is 2.

~. Mode = 2

Short method :
All the options of (2) are different.

answer.

Match the information of column A with column B :

Column A Column B
(I)| The mean of 2, 6, 10, 14, 18 (@) | V10
(2)| The median of 2, 6, 10, 14, 18, 22, 26 b)| 5
(3)| The mode of 1, 2, 3,4,5,6,7,8,9 ()] 14
(4)| The standard deviation of 1, 2, 3, ..., 10, 11 | (d)| 10
A) (1) — (@ 2—->0 B-=00 & =@
®) (1) = @ @ =@ BO-=>0 & -
© @) = @ @ —=>@ @G- @O
D) 1) = (© 2—->0B G- @&->@

: (1) The mean of 2, 6, 10, 14, 18

224181 509

The mean = 2 10

5 T 2X5 7

4) - P
Ans.

Ans.

(1 = @

(2) Arrange the given 7 observations in ascending order. 2, 6, 10, 14, 18, 22, 26.

Note : (1) — (d), (2) = (c). So, option (B) is the correct answer.

7+1
2

(3) Mean and median of 1, 2, 3, ..., 9 are 5.

Z=3M-2x =5

4) For 1, 2, 3, ..., 10, 11

Standard deviation of observations =

Here, n = 11.

2
Standard deviation = ,/(1112_1 = % =J10

Ans. @ (1) = (d); (2) = (©); B) = (b); () — (a)

The median = ——th observation = 4th observation = 14

(2) = (o)

3) = ()

4 — (a)

Ans.

F(A)

Only by taking the calculation of (2); we get (2) — R. Hence option (A) is the correct
F(A)

+ (B)
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