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Exercise 15.1

Find the mean deviation about the mean for the data in Exercises 1 and 2.
Question 1.

4,7,8,9,10,12, 13,17
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Solution:

Mean of the given data is

4+7+8+9+10+12+13+17 80

X= 3 3 =10
X; lx; =101
4 6
7 3
8 2
9 1
10 0
12 2
13 3
17 7

Total 24

1 1
. M.D. about mean = _ZIIE_X|=EXE4=3
L
i=1

Question 2.

38, 70, 48, 40, 42, 55, 63, 46, 54, 44

Solution:

Mean of the given data is
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38+70+48+40+42+55+63+46+54+44

=

10
- % =50

xX; | x; =501
38 12
70 20
48 2 \
40 10
42 8
55 5
63 13
46 4
54 4
4 6

Total 84

n
1
M.D. about mean =12| X;—X I=ﬁx34=8.4
i=1
Question 3.

13,17, 16, 14, 11,13, 10, 16, 11, 18, 12, 17

Solution:
Arranging the data in ascending order, we have
10, 11, 11,12, 13, 13, 14, 16, 16, 17, 17, 18
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Here n = 12 (which is even)

So median is the average of 6th and 7th observations

Median (M)=—0+49 _ 92—5 =475
x; | lx;—47.5]
36 115
42 55
45 2.5
46 15
46 1.5
49 15
51 3.5
53 5.5
60 125
72 24.5

Total 70

n
M.D. about median = EZI x;—M]
nig

1
=—x70=7
10

Question 4.

36, 72, 46, 42, 60, 45, 53, 46, 51, 49

Solution:
Arranging the data in ascending order, we have 36, 42, 45, 46, 46, 49, 51, 53, 60, 72
Here n = 10 (which is even)

So median is the average of 5th and 6th observations
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Median (M) = —2 ;49 - 92—5 -475
x; |lx;—475]
36 | 115
42 55
45 25
46 15
46 15
49 15
51 35
53 5.5
60 | 125
72 | 245

Total 70

n
M.D. about median = EZI x;—MI
n
i=1
1

=—x70=7
10

Find the mean deviation about the mean for the data in Exercises 5 and 6.

Question 5.

X; |5 [10]15 |20 |25
; |7 |4 |6 |3 |5

Solution:
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x| fi | fixg | 1x; =141 filx; —141
5171 35 9 63
10| 4 | 40 4 16
156 | 9 1 6
201 3 | 60 6 18
25| 5 | 125 11 55
25 | 350 158

1
Mean (¥} = EZ’F" i =éx350= 14
=1

n
Mean deviation about mean = ¥ filx;—x|

i=1

_ 1 158=6.32
25

Question 6.

Solution:
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xi | fi | fixi [1x; =501 fi1x; =501
10| 4 | 40 40 160
30 1241 720 20 480
50 | 28 | 1400 0 0
70116 | 1120 20 320
90 | 8 | 720 40 320

80 | 4000 1280

1 1
Mean&)=ﬁzf}x,-=%x4mﬂ=50

i=1

™=

Ll
—

Mean deviation about mean = filx;=x|

Z |-

I

x1280=16

B~

Find the mean deviation about the median for the data in Exercises 7 and 8.

Question 7.

X, |5 |7 19 [10]|12]15
ff |8 |6 (2|2 [2 1|6

Solution:
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x| filef [1x=71) filx;=71
518 8 2 16
71614 0
912|16 2
10( 2|18 3
(12 2] 20 5 10
15| 6 | 26 8 48
26 84
Here, N = 2 _ 13
2 2

The c.f. just greater than 13 is 14 and the
corresponding value of x is 7.
So, Median (M) =7

1 "
. M.D. about median = Ezf: | x; -~ MI
i=1

:ix84=3.23
26

Question 8.

x |15]21[27|30]35
£, 13 |5 |6 |7 |8

Solution:
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x; | fi |ef |1x; =301 f;lx; =301
15|13 | 3 15 45
21| 5 9 45
27 | 6 | 14 3 18
3017 |21 0 0
3518 |29 5 40

29 148

N _ 29

Here, —=—=14.5
2 2

The c.f. just greater than 14.5 is 21 and the
corresponding value of x is 30.
~. Median (M) = 30

1
M.D. about median =%Ef: Ix, - M|
i=1
1

=—x148=5.1
29

Find the mean deviation about the mean for the data in Exercises 9 and 10.

Question 9.

Income per day | Number of persons
0-100 4

100 - 200 8

200 - 300 9

300 - 400 10

400 - 500 ' 7

500 - 600 5

600 - 700 4

700 - 800 3
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Solution:
[MIncome | Mid -
per |values | f; | fix; |lx;—3581| f;|x; - 3581
day X;

0-100 50 4 1 200 308 1232
100 - 200 150 8| 1200 208 1664
200-300] 250 9 | 2250 108 972
300-400 350 (10 3500 8 80
400-5001 450 7 1 3150 92 644
500-600| 550 |5 |2750 | 192 960
600-700| 650 4 | 2600 292 1168
J00-800| 750 3 | 2250 392 1176

50 | 17900 7896

Mean (¥) = — Ef”— —x17900 = 358
1-‘1 50

Mean deviation about mean

1 ¢ _, 1
:Hgmxj_ﬂ:ﬁx?s%:lsmz

Question 10.
Height (in cms) Number of boys
95 -105 9
105-115 13
115-125 26
125-135 | 30
135-145 12
145 - 155 10
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Solution:
Mid

Height :

e f;‘m} values | ;.| fi |1 =12531 fi1%;-12531

I
05-105 100 9 | 90 25.3 227.7
105-115| 110 |13 | 1430 | 153 198.9
115-125( 120 26 | 3120 53 137.8
125-135( 130 30 | 3900 4.7 141
135-145| 140 |12 | 1680 | 147 176.4
145-155| 150 10 | 1500 247 247
100 | 12530 11288

"
Mean (E)=%Eff = %XIZSSD=125.3
i=1

Mean deviation about mean

1 ¢ 1
=¥ filx;-Fl=—x11288=11.28
Ng'f' ST 00

Question 11.

Find the mean deviation about median for the following data:

Marks Number of girls
0-10 6
10-20 8
20-30 14
30-40 16
40 - 50 4
50-60 2
Solution:
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Mid
Marks | values | f; | c.f.|lx; —27.861| f;1x; - 27.861
X
0-10 5 6| 6 2286 137.16
10-20| 15 8§ | 14 12.86 102.88
20-30 25 |14 28 2.86 40.04
30-401 35 |16| 44 7.14 114.24
40-50| 45 4 | 48 17.14 68.56
50-60] 55 2 | 50 27.14 54.28
I S 1 N I BT
Here, N = 0 =25
2 2

Median class is 20 — 30

Median{M]=2{]+25_]4 x10=20+7.86=27.86

. 14
. M.D. about median = EZ)"] | x; - M|
i=1

=L 51716=1034
50

Question 12.

Calculate the mean deviation about median age for the age distribution of 100 persons given
below:

Age Number
16-20 5
21-25 6
26 - 30 12

https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-15-statistics/

€IndCareer



https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-15-statistics/

€IndCareer

31-35 14
36-40 26
41-45 12
46 -50 16
51-55 9

[Hint: Convert the given data into continuous frequency distribution by subtracting 0.5 from
lower limit and adding 0.5 to the upper limit of each class interval]

Solution:
i Mid
Age Mzﬂ:’;cd values fi lef | 1x; =381 f;lx; - 38|
I
16-201155-205] 18 | 5| 5 20 | w0
21-251205-255| 23 | 6 |11 15 90
26-30|255-305| 28 |12(23| 10 120
31-351305-355| 33 |14 |37 5 70
36-40 |355-405| 38 | 26 | 63 0 0
41-45 | 405-455| 43 |12 | 75 5 60
46-501455-505| 48 | 16 | 91 10 160
51-551505-555| 53 | 9 [100] 15 135
100 735

Here, g:%: 50 .. Medianclassis35.5-40.5

50-37

Median (M)=35.5+ x5=35.5+2.5=38

Mean deviation about median
1 & 735
=EZ}}|1!——MI=E=R35

i=1
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Exercise 15.2

NCERT 11th Maths Chapter 15

Find the mean and variance for each of the data in Exercises 1 to 5.
Question 1.

6,7,10,12,13,4, 8,12

Solution:
Here x,=6, 7,10, 12,13, 4, 8,12
So2X=6+7+10+12+13+4+8+12=72

n=38

. Mean (X)= %2 =9
Now, Zx? = (6)% + (7)> + (10)? + (12)* + (13)?

+ (4 + (8) + (12)?
=36+49+100+ 144+ 169+ 16+ 64 + 144 8:-:?22—[?2}2
=722 = 5
T (8)
-, Variance (0?) = nyx E[Exf) _5776-5184 592 .
" 64 64
Question 2.

First n natural numbers

Solution:

Herex,=1,2,3,4, .......... n
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_n(n+1)
-2
_n(n+1) (n+1)
w2
Saf= (12 + 22+ @ + (@) + ..+ n?
~n(n+1)(2n+1)
- 6
. Variance (6?)

X nn+1)(2n+1) n(n+1)
6 2

woXx=1+2+3+44+ .. +n

Mean (X)

n2

_(n+1)@2n+1) (n+1)
B 6 4
_ {n+1}{2n+l_{n+1})

2 3 2

~ {n+]][4ﬂ+2—3n—3)
2 6
C(n+)(n=1) n®-1
12 12

NCERT 11th Maths Chapter 15
Question 3.

First 10 multiples of 3

Solution:
Here x,= 3, 6,9, 12, 15, 18, 21, 27, 30,
X,=3+6+9+12+15+18+21+24 +27 + 30 =165

n=10
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Mean (X) = % =16.5

Zx3=(3)2+(6)” + (9)? + (12)? + (15)% + (18)2
+(21)% + (24)2 + (2702 + (30)?

=9+364+81 + 144+ 225+ 324 + 441 + 576+ 729 +90X)
= 3465

2 2
. Variance (o?) = nXx; —ZEEx,-]
n

_ 10x 3465 (165)°
(10)*
34650 -27225 7425
T 100100

=74.25

Question 4.

x; |6 |10|14 |18 |24 |28 | 30
f; |24 |7 |12|8 |4 |3

Solution:
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x| i | fix | (=19 | (5 -19) | fi(x-19)°
62|12 -13 169 338
10440 | -9 81 324
14|79 | -5 25 175
18[12 216 | -1 1 1
24| 8192 5 25 200
28| 4 |112| 9 81 204
03[9 | 1 121 363
40 | 760 1736

1 & 1
Mean (x) = — X, =—x760=19
(%) Ng‘ﬂ P40

) 1 n
Variance (02) = N E filx; = f}z
i=1

1
=—x1736=43.4
40

Question 5.

x; |92 193|197 /98|102 (104 | 109

Solution:
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%i | fi | fixi | (i =100) | (x;=100)° | fi(x; ~100)*
923|276 | -8 64 192
93 | 2 | 186 7 49 98
97 | 3291 | -3 9 o
98 | 2| 196 | -2 4 g
102 6 | 612 2 4 o4
104 | 3 | 312 4 16 48
1093|327 9 81 13
22 | 2200 640
Mean (x)=— E_fi ,— x22{]{] 100
Variance (62) = 2 fi(x; - %)2
:—l
1
=—x640=29.09
22
Question 6.

Find the mean and standard deviation using short-cut method

x; |60 |61 |62 |63 |64 |65 |66 |67 |68

f; |2 (1 (12|29 |25 |12 |10 |4 |5

Solution:
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i| fi |w=xi-64| fuy | fuif
60| 2 -4 -8 | 32
61| 1 -3 31 9
62 | 12 -2 24 | 48
63 | 29 -1 29 | 29
64 | 25 0 0] 0
65 | 12 1 12 | 12
66 | 10 2 20 | 40
67 | 4 3 12 | 36
68 4 20 | 80
100 0 | 286

Let assumed mean (A) = 64

s fu, 0
Mean (7)= A+ 21" —64+-0 — 64
N 100

S.D. {ﬂ'} = ;}—JNELH;? - (z f;”;)z

1 2
=——4J100x286—(0
m\f (0)

1 1
=——n =—x169.1=1.69
100 28600 100 X

Find the mean and variance for the following frequency distributions in Exercises 7 and
8.

NCERT 11th Maths Chapter 15

Question 7.
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Classes | Frequencies
0-30 2
30-60 3
60 - 90 5
90 -120 10
120 - 150 3
150- 180 5
180-210 2
Solution:
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Mid
-—105
Classes | values | f; |u; = a fitt; f:‘”iz
IJ; 3{]
0-30 15 |2 -3 —6 | 18
30-60 45 3 -2 -6 | 12
60—-90 75 5 -1 5| 5

90-120 105 (10 0 0 0
120-150 | 135 3 1 3 3
150-180 | 165 5 2 10 | 20
180-210| 195 2 3 6 | 18
30 2 | 76

Let assumed mean (A) =105

Mean (X) = A+ﬂxh=1ﬂ5+£xiﬂ]=l{}?
N 30

h;_‘
Variance (o2) = ;J—E[Ni,ﬁu? - (Z fiu; ]

900
= —[30x76-4] =[2280 - 4] = 2276

Question 8.

Classes | Frequencies
0-10 5
10-20 8
20-30 15
30-40 16
40-50 6

Solution:
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Mid x. -5 ,
Classes | values | f; | u; =~ fu; | fu;
x; 10
0-10 5 5 -2 -10| 20
10-20 15 8 -1 8| 8
20-30 25 |15 0 0 0
30-40 35 |16 1 16 | 16
40-50 | 45 6 2 12 | 24
50 10 | 68
Let assumed mean (A) =25
Mean (x)= A+Ef xh= 25+.—><1[]
N 50
=25+2=27

2
Variance [52] = %[N%’}H? - ':Effuj}zl

2
_{10)2[50 68— (10) ]_E[mm ~100]
(50) 2500
=lx33ﬂﬂ=132
25

NCERT 11th Maths Chapter 15
Question 9.

Find the mean, variance and standard deviation using short-cut method.
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Height in cms | No. of children
70-75 3
75-80 4
80-85 7
85-90 7
90 - 95 15
95-100 9

100-105 6

105-110 6

110-115 3
Solution:
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. Mid
EE;%}T values | f. | u; = %i ;2'5 fiu; _f:,uiz
X; .
70-75 725 | 3 -4 -12 | 48
75-80 775 | 4 -3 -12 | 36
80-85 | 825 |7 -2 -14 | 28
85-90 875 |7 -1 -7 | 7
90-95 | 925 |15 0 0 0
95-100 | 975 | 9 1 9 9
100-105| 1025 | 6 2 12 | 24
105-110 | 1075 | 6 3 18 | 54
110-115} 1125 | 3 4 12 | 48
60 6 | 254
Let assumed mean (A) = 92.5
Ifau; 6
Mean (X)= A+—Lxh=925+-—x5
N 60
-925+05=93

. n*
Variance(c?) = ?[Nzﬁuf *{Ef,-h'f]z]

g}zlmxm —(6)*]

= 2 x 15204 =105.58

Standard deviation (o) =+/105.58 = 10.27

NCERT 11th Maths Chapter 15
Question 10.

The diameters of circles (in mm) drawn in a design are given below:
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Diameters | No. of circles
33-36 15
37-40 17
41 -44 21
45-48 22
49 - 52 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 —
445,445 - 48.5, 48.5 — 52.5 and then proceed.]

Solution:
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Diameters ggsd;:fd v:TLdes L= S 442'5 i f,—ni-z
i

33-36 |325-365| 345 | 15 -2 =30 | 60
37-40 | 365-405| 385 |17 -1 =17 | 17
41-44 | 405-445| 425 | 2 0 0|0
45-48 | 445-485| 465 | 22 1 2 | 22

49-52 | 485-525| 505 | 25 2 30 | 100

100 25 | 199

Let assumed mean (A) =425

_ Zfiu; 25
M =A+—Ixh=425+—x4
ean (x) N 100

=425+1=43.5

Standard deviation{u}=£ J NE _ﬂ-ul-z_ —(Zfu; )2

4 2 1
=——4/1 199 —(2 =—4/1927

1ou 00x 199 (25)° = -/19275
=1 13883=555

25

Exercise 15.3
Question 1.

From the data given below state which group is more variable, A or B?

Marks | Group A | Group B
10-20 9 10
20-30 17 20
30-40 32 30
40 - 50 33 25
50-60 40 43
60-70 10 15
70 - 80 9 7
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Solution:

For Group A :

elndCareer
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Mid
. — 45
Marks | values | f; |u;= % fiui f:‘”;‘?
10
Xj
10-20 15 9 -3 =27 | 81
20-30 25 17 =2 -34 | 68
30-40| . 35 32 -1 -32 | 32

40-50| 45 33 0 0
50-60| 55 40 1 40
60-70| 65 10 2 20 | 40
70-80| 75 9 3 81
150 -6 | 342

Let assumed mean (A) =45
¥ fu-
Mean (X;) = A+ﬂxh
N
=45—-—§-—><‘l[] =45-04=44.6
150

Standard deviation (o))

h . 2
- FJ—JNL;}H,-Z —(Z far,)

- %5%\{150 x 342 - (6)% = :—5J51300 ~36
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_ % x 22641 =15.09

For Group B :
Marks vgli:lis fi |u;= % fiu; ff”fz

. 10
10-20| 15 | 10 -3 =30 | 90
20-30| 25 | 20 -2 —40 | 80
30-40| 35 |30 -1 -30 | 30
40-50| 45 | 25 0 0 0
50-60| 55 | 43 1 43 | 43
60-70| 65 | 15 2 30 | 60
70-80| 75 | 7 3 21 | 63
150 —6 | 366

Z fiu; 6
M Y,)=A+—*Lxh=45-—x10
EEII'I.{IZ) N 150

=45-04=44.6
Standard deviation (o)

= %JNZ_,I‘}HE —(Efr-u!-)z

- EJISDXB&&-—(—&)E -1 /54900-36
150 15

=1 034231561
15

The group which have greater 5.D. is more
variable. Thus group B is more variable.

Question 2.

From the prices of shares X and Y below, find out which is more stable in value:
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X Y

35 108
54 107
52 105
53 105
56 106
58 107
52 104
50 103
51 104
49 101

Solution:
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Xy [(X-%) |- |(x-X?|(v-Y)?
35 | 108 | -16 3 256 9 |
54 | 107 | 3 2 9 4
521105 | 1 0 0
53 | 105 | 2 0 4 0
56 | 106 | 5 1 25 1
58 | 107 | 7 2 49 4
52 | 104 | 1 1 1 1
50 | 103 | -1 -2 1 4
51 14| 0 -1 0 1
49 | 101 | -2 -4 4 16
510 | 1050 350 40
X=§E=5L?=@=mﬁ

1 10
(X-X)?> (350
_ = |2 =592
ox " 10
’}:{Y-?}f 40
S ok S SR by, |
oy n V1o

CV.of X = X %100 = 222 100 = 11.60
X 51

C.V.on:GTYxIl}[]:ixlU{}:l.g
Y 105

- CV.of Y<CV.of X
Thus prices of share Y are more stable.

Question 3.

An analysis of monthly wages paid to workers in two firms A and B, belonging to the same
industry, gives the following results:
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Firm A Firm B

No. of wage earners 586 648
Mean of monthly Rs.5253 | Rs. 5253
wages

Variance of the 100 121

distribution of wages

(i) Which firm A or B pays larger amount as monthly wages?

(ii) Which firm, AorB, shows greater variability in individual wages?

Solution:

(i) Firm A :

Number of wage earners (n,) = 586

Mean of monthly wages (x1~ ) = Rs.5253
.". Total monthly wages = 5253 x 586

= Rs. 3078258

Firm B :

Number of wage earners (n,) = 648

Mean of monthly wages (x2 ) = Rs.5253
.". Total monthly wages = 5253 x 648

= Rs. 3403944

Hence, Firm B pays larger amount as monthly wages.

(ii) Since both the firms have same mean of monthly wages, so the firm with greater variance
will have more variability in individual wages. Thus firm B will have more variability in individual
wages.
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Question 4.

The following is the record of goals scored by team A in a football session:

No.of goalsscored | 0 | 1
No. of matches 1197 |53

For the team B, mean number of goals scored per match was 2 with a standard deviation 1.25
goals. Find which team may be considered more consistent?

Solution:

For team A:
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xi | fi | fixi | fix
011 0 0
119, 9 9
217 |14 | 28
3|15 15 | 45
4 13 12 48
25| 50 | 130

Mean(x } = %Zﬁxi =£]§>(5[}=2

2 2
soio-P47- (25
2
130 [ 50
= )—-| =] =J52-4=12=1.
25 (25) 52-4 2=1.09

s CV.of team A = l’-g’ix 100=54.5

C.V.of team B = % *x100=62.5

Since C.V. of team A < C.V. of team B
Thus team A is more consistent.
Question 5.

The sum and sum of squares corresponding to length x (in cm) and weight y (in gm) of 50 plant
products are given below:

50 50 2

Y x; =212, 3 x? =902.8
i=1 i=1

50 50 2

Y y; =261, ¥ y? =14576
i=1 i=1

https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-15-statistics/

€IndCareer



https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-15-statistics/

@€IndCareer
Which is more varying, the length or weight?

Solution:

50 50
We have, Z x; =212, Ex? =902.8
i=1 i=1

Now, T=22_424
50

ni—ﬁ X 902.8 - [E;;J

=18.056 - 17.978 = 0.078

=+0.078 =0.28

50 50
Also, ¥ y; =261, ¥ y? =1457.6
i=1 i=1

o2 = L x 14576 2{:’1
50 50
=29.152 — 27.248 = 1.904

o, = v1.904 =1.38

C.V.of length {x)——igxlﬂﬂ 6.6

C.V. of weight (y) = —i x100=26.4

* C.V. of weight > C.V. of length
Thus weight have more variability than
length.
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Chapterwise NCERT Solutions for
Class 11 Maths :

e Chapter 1-Sets

e Chapter 2-Relations and Functions

e Chapter 3-Trigonometric Functions

e Chapter 4-Principle of Mathematical Induction
e Chapter 5-Complex Numbers and Quadratic Equations

e Chapter 6-Linear Inequalities

e Chapter 7-Permutation and Combinations

e Chapter 8-Binomial Theorem
e Chapter 9-Sequences and Series
e Chapter 10-Straight Lines

e Chapter 11-Conic Sections

e Chapter 12-Introduction to three Dimensional Geometry

e Chapter 13-Limits and Derivatives

e Chapter 14-Mathematical Reasonin

e Chapter 15-Statistics

e Chapter 16-Probability
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