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Class 11: Maths Chapter 8 solutions. Complete Class 11 Maths Chapter 8 Notes.

Maharashtra Board Solutions Class 11-Arts & Science
Maths (Part 1): Chapter 8- Measures of Dispersion

Maharashtra Board 11th Maths Chapter 8, Class 11 Maths Chapter 8 solutions
Ex 8.1

Question 1.

Find a range of the following data:

19, 27, 15, 21, 33, 45, 7, 12, 20, 26

Solution:

Here, largest value (L) = 45, smallest value (S) =7
.. Range=L-S5=45-7=38

Question 2.

Find range of the following data:

575, 609, 335, 280, 729, 544, 852, 427, 967, 250
Solution:

Here, largest value (L) = 967, smallest value (S) = 250
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. Range = L — S = 967 — 250 = 717
Question 3.

The following data gives a number of typing mistakes done by Radha during a week. Find
the range of the data.

Da Mon- | Tues- | Wedn- | Thurs- | Fri- | Satur-

¥ day day | esday day | day | day
MNo. of

mis- 15 20 21 12 17 10
takes
Solution:

Here, largest value (L) = 21, smallest value (S) = 10
J.Range=L-S=21-10=1
Question 4.

The following results were obtained by rolling a die 25 times. Find the range of the data.

Score 112 ([3]|4|5]|6
Frequency 416 |2 |7(3]3

Solution:

Here, largest value (L) = 6, smallest value (S) = 1
.. Range=L-S=6-1=5

Question 5.

Find range for the following data:

Classes 62-64 | 64-66 | 66-68 | 68-70 | 70-72
Frequency 5 3 - 5 3
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Solution:
Here, upper limit of the highest class (L) = 72
lower limit of the lowest class (S) = 62
. Range=L-S=72-62=10
Ex 8.2
Question 1.
Find variance and S.D. for the following set of numbers.
7,11,2,4,9,6,3,7,11,2,5,8,3,6,8,8,2,6
Solution:
Given data:
7,11,2,4,9,6,3,7,11,2,5,8,3,6,8,8,2,6

The tabulated form of the above data is

X fi
2 3
3 2
4 1
5 1
6 3
7 2
8 3
9 |
11 2

Calculation of variance and S.D.
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X f; fix; xi fix;’
2 3 6 4 12
3 2 6 9 18
4 1 4 16 16
5 1 5 25 25
6 3 18 36 108
7 2 14 49 98
8 3 24 64 192
9 1 9 81 81
11 2 22 121 242
Total N=18 >fx; = 108 S’ =792
X = & = @ =f
N 18

Var (0) = o,}= 225 — (3

- % _(6)=44-36=8
S.D.=0,= \[Var(X) = /8 =2.82

Question 2.

Find variance and S.D. for the following set of numbers.

65, 77, 81, 98, 100, 80, 129

Solution:
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Xij Xj— E ! (II—E)= ;
65 -25 625
77 -13 169
81 -9 81
98 8 64
100 10 100
80 10 100
129 39 1521
Sxi = 630 3 (x,-¥)'= 2660
Here,n=7
T = E = @ = gﬂ
n 7

Var (X) =0, = ~3(x %)’ = @ﬂ 380
n

S.D.=0,= \/Var(X) = /380 = 19.49

Question 3.

Compute variance and standard deviation for the following data:

X|2|4)6|8|10)12 14|16 (1820
F{8|10|]10|7 |6 |4 |34 (2|6

Solution:
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L fi fix; fi .l':|:
2 8 16 32
4 10 40 160
6 10 | . 60 360
......... 8 7 56 448
10 6 60 600
12 4 48 576
14 3 42 1 588
16 4 64 1024
18 2 36 648
20 | 6 120 2400
N=60 | >fx;=542 | Zfx’=6836
g2 342 _g 03
N
Var ()= 0.2 = ZE5° ()
6836 2
T (9.03)
=113.93 - 81.54
=32.39

S.D.=o,= ,/Var(X) = 3239 =5.69

Question 4.

Compute the variance and S.D.

X 31 (32|33 |34 |35 36 | 37
Frequency [ 15 (12|10 | 8 | 9 | 10 | 6

Solution:

Let u = x—Ah=x-341

Calculation of variance of u:
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-34
X fi y= . fiu; fu;’
31 15 -3 —45 135
_____ 32, 12 —2 -24 48
33 10 -1 ~10 10
34 8 0 0 0
35 9 1 9 9
36 10 2 20 40
37, 6 3 18 54
N =70 __ Sfuy=-32 | Zfu’=296
=i 2o 4571
N 70
7 2fu’ .2 296 2
=g/ == _(a@) = 22 (- 04571
Var(u)=o N () — ( )

=4.2286 — 0.2089
=4.0197
Var (X) = h* Var (u) = (1)° x 4.0197 = 4.0197
S.D. =0, = /Var(X) = +4.0197 =2.005

Question 5.

Following data gives ages of 100 students in a college. Calculate variance and S.D.

Age(Inyears) |16 |17 | 18 | 19 | 20 | 21
No. of Students | 20| 7 | 11 | 17 | 30 | 15

Solution:

Let u = x-Ah=x-191
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Age (:;i) years No. of{fli%ﬂd_en_ts. IIIII u 1= x; ; 19 o filllz
16 20 -3 —60 . 180
1? s- 7 -2 -4 | 28 ...................
18 1 -1 ~11 1
19 17 0o 0 0
20 30 I _30 30
21 15 P2 30 60
N=100 ] : Tfu=-25 | fu’=2309
p=2f 25 _ 95
N 100
o Tfu’ . _ 309 2
Var (u) =6, = . ()" = T = (-0.25)
=3.09 - 0.0625
=3.0275

Var (X) = h* Var (u) = (1)* (3.0275) = 3.0275
S.D.=0,= ,[Var(X) = /3.0275=1.74

Question 6.

Find mean, variance and S.D. of the following data.

Class- | 10- | 20- | 30- | 40- | 50- | 60- | 70- | 80- | 90-
es 20 | 30 | 40 | 50 | 60 | 70 | 8O | 90 | 100

Freq. 71146 139 |15]11|10] 15

Solution:
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gl Mid [:l;]ﬂt i v, o fmz
10 -20 15 7 105 1575
20 - 30 25 14 350 8750
30 — 40 35 6 210 7350
 40-50 45 13 585 26325 |
50 — 60 55 9 i 495 27225
llllllllllllllllllll 60 — 70 65 15 975 63375
70 — 80 75 11 825 61875
80 —90 85 10 850 72250
90 — 100 95 15 1425 | 135375
N=100 | Bfx;=5820 = X fx;’=404100
7o 2% 5820 _ 40,
N 100
Var (X)=0," = EE’ - (%)
_ 404100 (58.2)
100
= 4041 — 3387.24
= 653.76

S.D.=0,= Var(X) = +/653.76 =25.56
Alternate Method:
Let u = x-Ah=x-5510

Calculation of variance of u:
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Mid valu - 55
___________  Classes g TR fiu?
10-20 15 7 -4 -28 112
20-30 25 14 -3 —42 126
30— 40 35 6 -2 12 24
_______________ 40 - 50 45 13 -1 -13 13
50— 60 55 9 0 0 0
60 — 70 65 15 | 15 15
70 — 80 75 1 2 22 44
80— 90 85 10 3 30 90
90— 100 95 15 4 60 240
_______ =100 T fu=32 | %fu’=664
== 2fu 32 - 0.32
N 100
=uxh+A
=032 x10+55
= 58.2
Var(u) = o= ZC_ (g
- fﬁ —(0.32)
=6.64 - 0.1024
=6.5376
Var (X) = h* Var (u)
= (10)* x 6.5376
=100 x 6.5376
= 653.76
'S.D. =0, = /Var (X) = /653.76 = 25.56
Question 7.

Find the variance and S.D. of the following frequency distribution which gives the
distribution of 200 plants according to their height.
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Height | 14- | 19- | 24- | 29- | 34- | 39- | 44-
(inem) | 18 | 23 | 28 | 33 | 38 | 43 | 48

No. of 5 18 44 | 70 | 36 | 22 5
plants

Solution:
Since data is not continuous, we have to make it continuous.
Let u = x-Ah=x-315

Calculation of variance of u:

Height (in cm) | Mid value | No. of plants - x-3 2
o o : (x) ) Wi s fi; fiu
13.5-18.5 16 5 -3 —15 45
18.5-235 21 18 -2 -36 72
. 235-285 26 44 -1 —44 44
28.533.5 31 70 0 0 0
33.5-38.5 36 36 1 36 36
38.5—43.5 41 22 2 T 88
_ 435-485 46 5 3 is 45
B B B ¥ T Efws0 | Thu’-3%
u= Ef"u" = i =)
N 200
fu® _
Var (u) =06, = 2fu (a)
N
_ 330 _ 0°
200
=1.65

Var (X) = h® Var (u) = (5)* x 1.65 =25 x 1.65 =41.25
S.D. =0, = ,/Var (X) =41.25 = 6.42

Question 8.
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The mean of 5 observations is 4.8 and the variance is 6.56. If three of the five
observations are 1, 3, and 8, find the other two observations.

Solution:
X =4.8,Var(X)=6.56,n=5x,=1,%X=3,X=8 ...... (given)

Let the remaining two observations be x, and x.

— Exi
=
n
Yxi=nx =5x48=24

Var (X) = 25— ()
n
6.56 = ZL;— — (4.8

zxi° = 5[6.56 + (4.8)")
=5x29.6 =148

Now, 2 x; =1+3+8+x3+xs
24 =12+ x4+ x5
Xg+xs=12
xs=12—x4
Yxi=1P+3+ 8 +x +xs
148 =1+9+ 64 +x°+ (12 - x4)
xg® +x4° - 24xs + 144 +74 = 148
2xs = 24x,+70=0
x4 = 12x4+35=0
x42—?x4-5x4+35=ﬂ
Xe(x4—=TN=5(x3=-T7)=0
(xa=7) (x4 —5)=0
xg=Torxs=35

From (i), we get
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Xs=50rxs=7
.. The two numbers are 5 and 7.
Ex 8.3
Question 1.

The means of two samples of sizes 60 and 120 respectively are 35.4 and 30.9 and the
standard deviations are 4 and 5. Obtain the standard deviation of the sample of size 180
obtained by combining the two samples.

Solution:

Letn; =60, n, =120, X, =354, %,=309,0,=4,0,=5
0 40, % _ 60 x 35.4+120 x 30.9 _ 212443708 _ 5832 _
n,+n, 60 +120 180 180
Now,d, =X —-Xx =354-324=3
d;=7% - %=309-324=-15

324

Combined mean (X.) =

2 d?) +n, (0. +d.? 60 (4> +3°)+120[ 5% + (-1.5)
Combined standard deviation (o) = m (o +47) +n, (05" + d,') = ‘j ( ) (SR ]
. n, +n, 60 + 120

~ Jﬁﬂ{lﬁ +9)+120(25+2.25)
180
~ JED(25}+ 120 (27.25)

180

_ [1500+3270
180
4770
= [22 =265 =5.15
180

Question 2.

For certain data, the following information is available.
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X Y
Mean 13 17
S.D. 3 2
Size 20 30

Obtain the combined standard deviation.

Solution:

art-1-chapter- 8 -measures-of-dispersion/
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Here, =13, 3=17,0,=3, 6,= 2,n,= 20, n,= 30
n,¥+n, 7 _ 20(13)+30(17)

Combined mean (¥,) =

n .+ n; 20+30
_ 260+510
~ 50
i 15.4
50
Now,d, =¥ - ¥ =13-154=-24
d=y-x=17-154=1.6

n, [-:rf +dx!)+n3. (crf +df)

n,+tn,

Combined standard deviation (5.) = J

20+ 30

N JEG{9+5.T6]+31}[4+2.56}
50

_ Jzu(m.?ﬁ)ﬂﬂ (6.56)
- 50

_ ||295.2+]96.E
50

= %= J9.84 =314

) Jza[s*+{—2.4)’]+3ﬂ[22+1.62]

Question 3.

Calculate the coefficient of variation of marks secured by a student in the exam, where
the marks are:

85, 91, 96, 88, 98, 82

Solution:
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=100 x 22 = 632%
o0

Question 4.

Find the coefficient of variation of a sample that has a mean equal to 25 and a standard
deviation of 5.

Solution:

Given, x=25,0,=5
C.V. =100 x Z

X

= 100 x = = 20%
25
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Question 5.

A group of 65 students of class Xl has their average height as 150.4 cm with a coefficient
of variance of 2.5%. What is the standard deviation of their heights?

Solution:

Given,n=65,x =150.4,C.V.=2.5%

CV.=100xZ=
X

= U:
2.5=100 x Y

2.5x150.4
100
g,=3.76

=g,

.". The standard deviation of students’ height is 3.76 cm.
Question 6.

Two workers on the same job show the following results:

Worker P Worker Q
Mean time for

completing the job 33 21
(hours)
Standard Deviation 9 7
(hours)

(i) Regarding the time required to complete the job, which worker is more consistent?
(ii)) Which worker seems to be faster in completing the job?

Solution:
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Here, p= 33, §=21,c:,,=9 oq=7
C.V. (P)-]{}Ox -lﬂ{lx——ZTZ?%
p 33

C.V.(Q)=100 x T= 100 x l—33 33%
q 21
(i) Since C.V. (P) < C.V.(Q), Worker P is more consistent regarding the time required to
complete the job. (i) Sincep  >q
i.e., the expected time for completing the job is less for worker Q.
. Worker Q seems to be faster in completing the job.
Question 7.

A company has two departments with 42 and 60 employees respectively. Their average
weekly wages are ¥ 750 and ¥ 400. The standard deviations are 8 and 10 respectively.

(i) Which department has a larger bill?
(ii) Which department has larger variability in wages?
Solution:

Letn; =42, n;=60, x=750, x,=400,5,=8,5:.=10

8
C.V.(1)=100 x 21=100 x —=1.07°
M 750 7

X

C.V.(2)=100x Z2=100 x -2 =2.5%
400

X
(i) Since x 1>x 2,
i.e., average weekly wages are more for the first department.
". The first department has a larger bill.
(if) Since C.V. (1) < C.V. (2),

second department is less consistent.
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.. The second department has larger variability in wages.
Question 8.

The following table gives the weights of the students of two classes. Calculate the
coefficient of variation of the two distributions. Which series is more variable?

Weight (in kg) Class A Class B
30-40 22 13
40-50 16 10
50-60 12 17
Solution:

Let x denote the data of class A and y denote the data of class B.

Calculation of S.D. for class A:
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26950
32400
36300

N=50 | Zfx=2150 | X fix;"=95650

x N 0 3
3 _ E fl xiz (= 2
* N ( ]
-2 =%_ 432 = 1913 — 1849 = 64
o= VJ64=8
Calculation of S.D. for class B:
Weight (in kg) @ Mid value [ : o)
! 30-40 35 13 455 15925
.~ 40-50 45 10 450 | 20250
50-60 55 17 935 51425
;; ' N=40| Zfy;=1840 I f’=87600

y=Z00 - 1590 _ 46
TN 0
: _ El"iyi2 (=2
o = 2% _ (46)=2190 - 2116 =74
40
0,=74=8.60
Now, C.V. (X) = 100 x %= =100 x %= 18.6%

X

C.V.(Y)=100 x & =100 x %}E 18.7%
-}.l
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Since C.V. (Y) > C.V.(X),
C.V. (B) > C.V. (A)
.". Series B is more variable.
Question 9.

Compute the coefficient of variation for team A and team B.

No. of goals 0 1 2 3 4
No. of matches playedby | 19 | 6 5 | 16 | 14
team A
No. of matches playedby | 16 | 14 | 10 | 14 | 16
team B

Which team is more consistent?
Solution:

Let f; denote no. of goals of team A and f, denote no. of goals of team B.
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No. of
~goals = fy fiixi fux
(x3)
0 19 0 0
1 6 6 6
2 5 10 20
3 16 48 144
4 14 56 224
Ni=60 Zfix,=120| 3 flixiz =304
No. of R
goals | fy - fyx fyx]
0 16 0 0
1 14 14 14
2 10 20 40
3 14 42 126
4 16 64 256
N2=70 | Zfx; =140 | 3 f, x? =436

art-1-chapter- 8 -measures-of-dispersion/
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= 21, x, 120 _ )
' N, 60
o, = izﬂix?-[fl]’: 398 _92=6.5666 — 4 =2.5666
1N, ' 60
o, = J2.5666 = 1.60
_ O _ 160 oo
C.V.ofteam A = 100 x —L=100 x — =80%
X
I, x
g= 2k _ 140 _,
N, 70
436

1 — a3 2_ _
szz =N_Ef1i _t;iz—(xz] = o -2"=06.2285-4=2.2285

|

o, = 22285 =1.49
1.49

C.V. of team B = 100 x —2=100 x == =745%

Xy

Since C.V. of team A > C.V. of team B,
Team B is more consistent.
Question 10.

Given below is the information about marks obtained in Mathematics and Statistics by
100 students in a class. Which subject shows the highest variability in marks?

Mathematics Statistics

Mean 20 25
S.D. 2 3
Solution:

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-8-measures-of-dispersion/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-8-measures-of-dispersion/

€IndCareer

Here, x, =20, x. =25, 04,=2,0;=3

C.V.(M)=100x Z=
'xl'ﬂ.
2
=100 x — = 10"
-5 = 10%
C.V.(S)=100x Z= 100 x = =12%
X, 25

Since C.V. (S) > C.V. (M),

The subiject statistics show higher variability in marks.

_x_

art-1-cha ter-8 -measures-of-dispersion/
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Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 1)

e Chapter 1- Angle and its Measurement

e Chapter 2- Trigonometry — I

e Chapter 3- Trigonometry — II

e Chapter 4- Determinants and Matrices

e Chapter 5- Straight Line

e Chapter 6- Circle

e Chapter 7- Conic Sections
e Chapter 8- Measures of Dispersion
e Chapter 9- Probability
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: AgRISE Tod ATEI A 371701 3
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.

@II 1 Wwdlil GG1h


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://ebalbharati.in/main/publicHome.aspx
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-8-measures-of-dispersion/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-8-measures-of-dispersion/

€IndCareer

About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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