NCERT Solutions for Class-XI Maths

Chapter-15 Exercise-15.2
NCERT Math Class 11

Find the mean and variance for the data 6, 7, 10, 12, 13, 4, 8, 12
6,7,10,12,13,4,8,12
Yo% 6+7+10+12+13+4+8+12 _72_,

Mean, x = " 2 2
The following table is obtained.
X, (x,—X) (x,—%)
6 -3 9
7 -2 4
10 -1 1
12 3 9
13 4 16
4 -5 25
8 -1 1
12 3 9

Variance(az) 1 Y -%) = %x 74=9.25
n

2.  Find the mean and variance for the first n natural numbers
Sum of all observations

Number of observations

2.  We know that Mean =

n (n + 1)
~ Mean, x = 2 = ntl
n 2
We know that Variance, 6> == =% (x, - ¥ )2



We know that (a-b)? = a?> — 2ab + b?

:%iz::(xi __22 (n+1 Z["Tﬂjz

i=1

:ln(n+1)(2n+1)_n+1{n(n+l)}_(n+l)2Xn
n 6 n 2 4n
_(n+1)(20+1) (n+1)° (n+1)°
6 2 " 4
(n+1)(2n+1) (n+1)’
4
4n+2-3n-3
=(n+1)|:T}
(n+1)(n-1)
12
We know that (a + b) (a—b) = a? — b?
5 it =l
°T

n’—1

n+1 )
Ans. Mean = T and Variance =

Find the mean and variance for the first 10 multiples of 3
The first 10 multiples of 3 are
3,6,9,12,15,18,21,24,27,30

Here, number of observations, n =10

Mean, x =% =% =16.5
The following table is obtained.
x, | (x-%) | (x,—%)

3 —-13.5 182.25
6 —-10.5 110.25
9 =7.5 56.25
12 4.5 20.25
15 -1.5 2.25




18 1.5 2.25
21 4.5 20.25
24 7.5 56.25
27 10.5 110.25
30 13.5 182.25

742.5

1 o

Find the mean and variance for the data

Xi 6 10 14 18 24 28 30

fi 2 4 7 12 8 4 3

Presenting the data in the tabular form, we get

Variance(0” ) =~ (X.—i)2:%x742.5:74.25
n

Xi fi fixi xi—X) (xi- X )? fi(xi- 2
6 ) 12 6-19=-13 169 338
10 4 40 10-19=-9 81 324
14 7 98 14-19=-5 25 175
18 12 216 18-19=-1 1 12
24 8 192 24-19=5 25 200
28 4 112 28-19=9 81 324
30 3 90 30-19=11 121 363
2fi=N=40 2fixi =760 Sfi(xi- X )
a
D
We know that Mean, x = =———
N
Where N = z fi
i=1
_ 760
“x=——=19
40

We know that Variance, 6> = 1 (x,—X )2

~ o2 =(1/40) x 1736 =43 .4
Ans. Mean = 19 and Variance =43.4

Find the mean and variance for the data




Xi 92 1 93 | 97 [ 98 | 102 | 104 | 109
Ji |3 2 3 2 6 3 3
The data is obtained in tabular form as follows.
X, f fix; X, =X | (x,-%) | f(x,-%)
92 3 276 -8 64 192
93 2 186 -7 49 98
97 3 291 -3 9 27
98 2 196 -2 4 8
102 6 612 2 4 24
104 3 312 4 16 48
109 3 327 9 81 243

Here, N =22, f:x, =2200

1 < 1
X =— x. =—x2200=100
N;fl Y22

7
Variance(O'Z) = %Zfl (x,—%) = 2—12>< 640 =29.09
i=1

Find the mean and standard deviation using short-cut method.

Xi

60

61

62

63

64

65

66

67

68

fi

2

1

12

29

25

12

10

4

5

Let the assumed mean, A =64 and h =1
We obtain the following table from the given data:

Xi Frequency fi X, —A yi? fiyi fiyi?
h

60 2 -4 16 -8 32
61 1 -3 9 -3 9
62 12 -2 4 -24 48
63 29 -1 1 -29 29
64 25 0 0 0 0
65 12 1 1 12 12




66 10 2 4 20 40
67 4 3 9 12 36
68 5 4 16 20 80
Xfi=N=100 Sfyi=0 Sy = 2¢
_ i By
We know that Mean, X = 4+ Zﬁ X h
_ 0
L X=64+—x1=64+0=64
100
K h ) , h 2 2
We know that Variance 6* = W[NZfiYi —(Zfiyi) }
2
. 0= —[100(286)~0° ] = ——[28600~0] = 2220 _5 g6
00 10000 10000
We know that Standard Deviation = 6
~o=12.86=1.691
Ans. Mean = 64 and Standard Deviation = 1.691
7.  Find the mean and variance for the following frequency distribution.
Classes 0-30 30-60 60-90 90-120 120-150 150-180 180-210
Frequencies 2 3 5 10 3 5 2
7.
F Mid- 105
requency . X —
Class pomnt |y =— v’ Jiyi £y’
/i . 30
0-30 2 15 -3 9 18
30-60 3 45 -2 4 12
60-90 5 75 -1 1 -5 5
90-120 10 105 0 0 0 0
120-150 3 165 2 4 10 20
150-180 5 1 3 3
180-210 2 6 18




7

_ty,
Mean,f:A+ﬁxh=105+£x30=105+2=107

N 30

h2 7 7 2
Variance (02 ) N NZfiYiz - (ZfiYiJ
i=1 i=1

2
= B 13076 (2)°]
(30)
=2280-4
=2276
8.
Classes 0- 10- | 20- | 30- | 40-
10 | 20 30 40 50
Frequencies 5 8 15 16 6
8.
Presenting the data in the tabular form, we get
Classes | Frequency fi | Midpoint x; fixi xi—X) (xi- X )* fi(xi- X )
0-10 5 5 25 -22 484 2420
10-20 8 15 120 -12 144 1152
20-30 15 25 375 -2 4 60
30-40 16 35 560 8 64 1024
40-50 6 45 270 18 324 1944
2fi=N=50 2fixi=1350 Efi(xi - X )*= 6600
a
Zi:lfixi

We know that Mean, x =

Where N = Zn:fl
i=1

130,
50

We know that Variance, 6> = %Za“fl (x, - )?)2
i=1

N

=62 =(1/50) x 6600 = 132
Ans. Mean = 27 and Variance = 132

9. Find the mean, variance and standard deviation using short-cut method

Height in | 70- 75- 80- 85- 90- 95- 100- 105- 105-
cms 75 80 85 90 95 100 105 110 115
No. of | 3 4 7 7 15 9 6 6 3
children




Let the assumed mean, A=92.5and h=5
We obtain the following table from the given data:

Height(Class) Number of Midpoint yi= yi? fiyi fiyi*
children(Freque Xi X, — A
ncy) fi h

70-75 3 72.5 -4 16 -12 48
75-80 4 77.5 -3 9 -12 36
80-85 7 82.5 -2 4 -14 28

85-90 7 87.5 -1 1 -7 7

90-95 15 92.5 0 0 0 0

95-100 9 97.5 1 1 9 9
100-105 6 102.5 2 4 12 24
105-110 6 107.5 3 9 18 54
110-115 3 112.5 4 16 12 48

Tf=N=60 Tfyi = 6 Ty = 254
a
We know that Mean, X = 4+ %x h

)_c=92.5+£><5=92.5+l=92.5+O.5=93
60 2

2
We know that Variance 62 = %[NZflyf —(Zty, )2]

2
nol= 5—2[60(254)—62} y L[15240—36] _ 15208 1267 _ 405 583
60 144 144 12
We know that Standard Deviation = ¢
~ 6=v105.583 = 10.275

Ans. Mean = 93, Variance = 105.583 and Standard Deviation = 10.275

10. The diameters of circles (in mm) drawn in a design are given below:
Diameters 33- 37- 41- 45- 49-
36 40 44 48 52
No. of circles 15 17 21 22 25

Calculate the standard deviation and mean diameter of the circles.
[Hint: First make the data continuous by making the classes as 32.5-36.5, 36.5-40.5,
40.5-44.5, 44.5 - 48.5, 48.5 - 52.5 and then proceed.]
10. Let the assumed mean, A=42.5and h=4
We obtain the following table from the given data:

Height Number of children | Midpoin yi= yi? fiyi fiyi?
(Class) (Frequency) fi tXi X. — A

i

h




32.5-36.5 15 345 -2 4 -30 60
36.5-40.5 17 38.5 -1 1 -17 17
40.5-44.5 21 42.5 0 0 0 0
44.5-48.5 22 46.5 1 1 22 22
48.5-52.5 25 50.5 2 4 50 100
Tfi=N=100 Sfiyi =25 Sy = 199
Al
We know that Mean, X = 4+ z#x h
_ 25
f X=M5+ T x4=425+1=435
100
. 2 _ 1’12 2 2
We know that Variance o> = W[NZfiyi —(Zfy;) }
2
e [100(199)-25" | = L 119900 625]= 12270 _ 711 30 84
00 625 625 25

We know that Standard Deviation = ¢
~ 0=130.84 =5.553
Ans. Mean = 43.5, Variance = 30.84 and Standard Deviation = 5.553




