CHAPTER 14
STATISTICS

1.

ONE MARK QUESTIONS

MuLTIPLE CHOICE QUESTIONS

The median and mode respectively of a frequency
distribution are 26 and 29, Then its mean is

(a) 27.5 (b) 24.5

(c) 284 (d) 25.8

Ans : [Board 2020 Delhi Basic]
We have M, =3M;—2M

29 =3 X 26—-2M

M =78 —29 =49
M :4—29 — 245

Thus (b) is correct option.

The cumulative frequency table is useful in determining

(a) Mean (b) Median
(c) Mode (d) All of these
Ans : [Board 2020 OD Basic]

Cumulative frequency is defined as a running
total of frequencies. It is helpful in finding the
mean, median and mode.

Thus (d) is correct option.

In a frequency distribution, the mid value of a class is
10 and the width of the class is 6. The lower limit of
the class is

(a) 6 (b) 7
(c) 8 (d) 12
Ans :

Let z be the upper limit and y be the lower limit.
Since the mid value of the class is 10.

Hence, # =10
rz+y =20 (1)

Since width of the class is 6,

z—y =6 .(2)
Solving (1) and (2), we get y =7
Hence, lower limit of the class is 7.
Thus (b) is correct option.

Consider the following frequency distribution of the
heights of 60 students of a class

Height | 150- |155- | 160- | 165- |170- | 175
(incm) |155 |160 |165 |170 |175 | 180

Number |15 13 10 8 9 5
of
students

The upper limit of the median class in the given data
is

(a) 165 (b) 155
(c) 160 (d) 170
Ans : [Board 2020 SQP Standard]

We prepare the following cumulative table

Height z (in Number of cf
cm) Students (f)
150-155 15 15
155-160 13 28
160-165 10 38
165-170 08 46
170-175 09 55
175-180 08 63
N=163
We have, N =634 =0 —315

The cumulative frequency just greater than & is 38

and the corresponding class is 160-165. Thus upper
limit is 165.

Thus (a) is correct option.

For finding the popular size of readymade garments,
which central tendency is used?

(a) Mean
(b) Median
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8.

(¢) Mode
(d) Both Mean and Mode

For finding the popular size of ready made garments,
mode is the best measure of central tendency.

Thus (c) is correct option.

If the difference of mode and median of a data is 24,
then the difference of median and mean is

(a) 12 (b) 24
(c) 08 (d) 36
We have, M,— M, =24
We know M, =3M;—2M
Now M,— M, =2M,—2M
24 =2(M;— M)
M,— M =12

Thus (a) is correct option.

If the mean of the numbers 27+ z, 31+ z, 89+
107 + 2,156 + = is 82, then the mean of 130+ =,
126 + x, 68+ x, 50+ z, and 1 + z is

(a) 75 (b) 157
(c) 82 (d) 80
Given,

g — (274 2)+ (31 + 2)+ (89 + ) + (107 + z) + (156 + z)

5

82 X 5 =410+ 5z
410 —410 =5z = z=0

Required mean is,

T _ 130+ 2+1264+2+68+2+50+z+ 1+
B 5

_ 375 +5x _ 37540
a 5 -5

=375 _
=22 =15

Thus (a) is correct option.

The median of a set of 9 distinct observations is
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20.5. If each of the largest 4 observation of the set is
increased by 2, then the median of the new set

(a) Is increased by 2

(b) Is decreased by 2

(c) Is two times the original median
(

d) Remains the same as that of the original set

Since, n =9

th
then, median term = (%) = 5" jtem.

Now, last four observations are increased by 2,
but median is 5" observation, which is remaining
unchanged. Hence there will be no change in median.

Thus (d) is correct option.

If the coordinates of the point of intersection of less
than ogive and more than ogive is (13.5,20), then the
value of median is

(a) 13.5 (b) 20
(c) 33.5 (d) 7.5

The abscissa of point of intersection gives the median
of the data. So, median is 13.5.

Thus (a) is correct option.

A set of numbers consists of three 4’s, five 5’s, six 6’s,
eight 8’s and seven 10’s. The mode of this set of
numbers is

(b) 7
(d) 10

Mode of the data is 8 as it is repeated maximum
number of times.

Thus (c) is correct option.

If the mean of the observation z,z+ 3,z+ 5,2+ 7 and
2+ 10 is 9, the mean of the last three observation is

(a) 103 (b) 102
(c) 113 () 113

__ Sum of all the observations
Mean = Total no. of observation

9 _z+24+3+2+54+2+7+2+10
B 5

 52+95
9=""5
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13.

r =4
So, mean of last three observation,

_z+54+z+7+24+10 _ 52422
- 3 - 3

3z+22 3 X 4+22
3 3

Thus (c) is correct option.

The mean weight of 9 students is 25 kg. If one more
student is joined in the group the mean is unaltered,
then the weight of the 10" student is

(a) 25 kg (b) 24 kg
(c) 26 kg (d) 23 kg
The sum of the weights of the 9 students

=25 X 9 = 225. If one more student is joined in the
group, then total number of students is 10 and mean
is 25.

Hence, the sum of the weights of the 10" students
=25 X 10 = 250.

Hence, the weight of the 10% student is 250 — 225
=25kg.

However we can answer this question without any
calculation. If mean is not altered on adding more
data, then added data must be of mean value.

Thus (a) is correct option.

The mean and median of the data a, b and ¢ are 50
and 35 respectively, where a < b< c. If ¢c—a=55,
then (b— a) is

(a) 8 (b) 7

(c) 3 (d) 5

Since, a, b and ¢ and are in ascending order, therefore
median is b i.e b= 35.

Mean ‘“FTHC — 50
a+b+c =150
a+c =150 —35 = 115 (1)

Also, it is given that c¢—a =55 -(2)
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Subtracting equation (2) and (1), we get
a =30
b—a =3-30=5

Thus (d) is correct option.

Hence,

20 2z

Observations of some data are £, z, £, 4, £, 2% and
22 where z > 0. If the median of the data is 4, then
the value of z is

(a) 5 (b) 15
(c) 9 (d) 10
Given observations are %, z, %+, 2°, 4 2 and 3"

where x> 0. On arranging the above observations in
ascending order, we get

574’37573’47"1’.

Here, total number of observations are 7, which is
odd.

th
Median = (%1) observation
h
:(%f observation
= 4™ observation = 2%
Median = 2% =4
T = 4 >2< 5 _ 10

Thus (d) is correct option.

If the mean of the squares of first n natural numbers
is 105, then the first n natural numbers is

(a) 8 (b) 9

(c) 10 (d) 11

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

Sum of square, Y2 = 5

Mean of squares of first n natural numbers,

105 — (n+ 1)é2n+ 1)

2n*+3n+1 = 630
2n°+3n—629 =0
20’ +37n — 34n— 629 =0
n(2n+37) —17(2n+37) =0
2n+37)(n—17) =0 = n =17
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17.

Since, n is odd, therefore median is =

observation.

].7"‘1 th th
EXELR
(27

Thus (b) is correct option.

Mode of the following grouped frequency distribution
is

Class Frequency
3-6 2

6-9 5

9-12 10

12-15 23

15-18 21

18-21 12

21-24 03

(a) 13.6 (b) 15.6
(c) 14.6 (d) 16.6
Ans :

We observe that the class 12-15 has maximum
frequency 23. Therefore, this is the modal class.

We have, | =12, h =3, f =23, f =10 and =21
f= 5k
2i—h—F

B 93— 10
=2+ 10-a1

M, =1+ X h

X 3

1913
442+15x3

— 12413

E = 14.6

Thus (c) is correct option.

While computing the mean of grouped data, we
assume that the frequencies are

(a) evenly distributed over all the classes
(b) centred at the class marks of the classes
(c) centred at the upper limits of the classes
(d) centred at the lower limits of the classes
Ans :

While computing mean of ground data, we
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assume that the frequencies distribution table.
Thus (b) is correct option.

If median is 137 and mean is 137.05, then the value of
mode is

(a) 156.90 (b) 136.90
(c) 186.90 (d) 206.90
Ans :

M, = 3M,—2M
= 3(137) — 2(137.05)
= 411 — 274.10 = 136.90

Thus (b) is correct option.

the distribution of total
<) of manual workers in

The following data gives
household expenditure (in

a city.

Expenditure (in <) Frequency
1000-1500 24
1500-2000 40
2000-2500 33
2500-3000 28
3000-3500 30
3500-4000 22
4000-4500 16
4500-5000 07

Then, find the average expenditure which is done by
the maximum number of manual workers.

(a) 1747.26 (b) 1847.26
(c) 1947.26 (d) 2047.26
Ans :

We observe that the class 1500-2000 has maximum
frequency 40. Therefore, this is the modal class.
We have [ = 1500, h =500, f =40, f =24 and
=23

f= 5k
2i—h—F

B 40 — 24
= 1500+ o551 33

M, =1+ X h

x 500

— 1500 +% % 500

= 1847.26

Thus (b) is correct option.
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20. For the following distribution

21.

Marks Number of | Marks Number of
Students students

Below 10 3 Below 40 57

Below 20 12 Below 50 75

Below 30 28 Below 60 80
The modal class is

(a) 0-20 (b) 20-30

(¢) 30-40 (d) 50-60
Ans :
Let wus first construct the following frequency
distribution table.

Marks Number of Students
0-10 3

10-20 9

20-30 16

30-40 29

40-50 18

50-60 5

Since, the maximum frequency is 29 and the class
corresponding to this frequency is 30-40. So, the
modal class is 30-40.

Thus (c) is correct option.

If X, M and Z are denoting mean, median and mode
of a data and X: M = 9:8, then the ratio M :Z is

(a) 3:4 (b)4:9
(c) 4:3 (d)2:5
Ans :
Since, M, =3M;—2M

Z =3M-2X (1)
Now X:M =9:8

X _9

M 8

_ M
X = 8

Substituting the value of X in equation (1), we get

7 =3M-2x 280 —3p - 9

_3M
Z ="

M
Z

[SUIEN
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or M:Z =4:3
Thus (c) is correct option.
A student noted the number of cars passing through

a spot on a road for 100 periods each of 3 min and
summarised in the table give below.

Number of cars Frequency

0-10 7

10-20 14

20-30 13

30-40 12

40-50 20

50-60 11

60-70 15

70-80 08
Then, the mode of the data is

(a) 34.7 (b) 44.7
(c) 54.7 (d) 64.7
Ans :

Here, modal class is 40-50. Since, it has maximum
frequency which is 20.

So, 1 =40, f =20, f =12, f=11 and h = 10
f—§

M =]+ xh

+<2ﬁ—f)—ﬁ>

20— 12

=0+ (o1

>><10

—40+ 30
=40+ 12

=404+ 4.7 = 44.7 cars

Thus (b) is correct option.

If the mean of a, b, ¢ is M and ab+ bc+ ca =0, the
mean of a?, b* and ¢ is KM?, then K is equal to

(a) 3 (b) 9
(c) 6 (d) 4
Ans :
We have %W =M

a+b+c=3M
and  CHEECE e

3

Now, (a+b+c)® =a+b+c+2(ab+ be+ ca)
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25.

26.

27.

(a+b+c) =a+ b+ [ab+ be+ ca=0)
(3M)* = 3KM’
IM* =3KM* = K =3

Thus (a) is correct option.

> fid
>

grouped data d;’s are deviation from a of

In the formula z= a+ L for finding the mean of

(a) lower limits of the classes

(b) upper limits of the classes

(c) mid-points of the classes

(d) frequencies of the class marks
Ans :

a),

where, 5 — pper limit —2i— lower limit

Mid-point of the classes = (z; —

So, the option (c) is correct, which is the required
answer.

Thus (c) is correct option.

While computing mean of grouped data, we assume
that the frequencies are

) evenly distributed over all the classes

) centred at the class marks of the classes

(a
(b
(¢) centred at the upper limits of the classes
(d) centred at the lower limits of the classes
A

ns : (b) centred at the class marks of the classes

Frequencies are centred at the class-marks of the
classes.

So, the option (b) is correct, which is the
required answer.

Thus (b) is correct option.

If z;’s are the mid-points of the class intervals of
grouped data, f;’s are the corresponding frequencies
and 7 is the mean, then Z(fm — ) is equal to

(a) O (b) -1
() 1 () 2
Ans :

Z fll}—.r Zle't Zf :Zfimi_ nT

=X fiwri—2 firi=0 (f: %>

So, the option (a) is correct, which is the required
answer.

In the formula =

<ZZJf ful> for finding the
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mean of grouped frequency distribution, u, is equal to

(a) B0 (b) h(zi—a
(c) At (d) 55
Ans :

r— a

We know that, w =
So, the option (c¢) is correct, which is the required
answer.

Thus (c) is correct option.

The abscissa of the point of intersection of the less
than type and of the more than type cumulative
frequency curves of a grouped data gives its

(a) mean (b) median
(¢) mode (d) All of these
Ans :

C 030 o

(R o e
i i i s inE i

It gives median of the grouped-data.

So, the option (b) is correct, which is the required
answer.

Thus (b) is correct option.

For the following distribution.

Class

Frequency

0-5
10

5-10
15

10-15
12

15-20 | 20-25
20 9

the sum of lower limits of the median class and modal
class is

(a) 15 (b) 25
(c) 30 (d) 35
Ans :
Here,
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Class Frequency Cumulative frequency
0-5 10 10
5-10 15 25
10-15 12 37
15-20 20 57
20-25 9 66

Now, 4 =% =33, which lies in the interval 10-15.
Therefore, lower limit of the median class is 10.

The highest frequency is 20, which lies in the interval
15-20. Therefore, lower limit of modal class is 15.
Hence, required sum is 10 + 15 = 25.

Thus (b) is correct option.

Consider the following frequency distribution

Class 0-5

13

6-11
10

12-17 | 18-23
15 8

24-29
11

Frequency

The upper limit of the median class is

(a) 17 (b) 17.5
(c) 18 (d) 18.5
Ans :

Given, classes are not continuous, so we make
continuous by subtracting 0.5 from lower limit and
adding 0.5 to upper limit of each class.

Class Frequency Cumulative frequency
—0.5-5.5 13 13
5.5-11.5 10 23
11.5-17.5 15 38
17.5-23.5 8 46
23.5-29.5 11 57

Here, 4 =79 =285, which lies in the interval
11.5 —17.5. Hence, the upper limit is 17.5.

Thus (b) is correct option.

For the following distribution:

Marks Number of students
Below 10 3

Below 20 12

Below 30 27

Below 40 o7

Below 50 75

Below 60 80

The modal class is 131
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(a) 10-20 (b) 20-30
(c) 30-40 (d) 50-60
Ans :
Marks Number of students
0-10 3—-0=3
10-20 12—-3=9
20-30 27—-12=15
30-40 57 —27 =230
40-50 75— 57 =18
50-60 80—-T75=5

32.

Class 30-40 has the maximum frequency 30, therefore
this is model class.

Thus (c) is correct option.

Consider the data:

Class 65- | 85- | 105- | 125- | 145- | 165- | 185-
85 105 [ 125 | 145 | 165 |185 |205
Frequency |4 5 13 20 14 7 4

The difference of the upper limit of the median class
and the lower limit of the modal class is

(a) 0 (b) 19
(c) 20 (d) 38
Ans :

Class Frequency Cumulative frequency
65-85 4 7
85-105 5 9
105-125 13 22
125-145 20 42
145-165 14 56
165-185 7 63
185-205 4 67

Here, 4§ =% =33.5, which lies in the interval
125 — 145. Hence, upper limit of median class is 145.

Here, we see that the highest frequency is 20 which
lies in 125-145. Hence, the lower limit of modal class
is 125.

Required difference
= Upper limit of median class
— Lower limit of modal class

=145-125=20

Thus (c) is correct option.
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34.

The times, in seconds, taken by 150 athletes to run a
110 m hurdle race are tabulated below

Class Frequency
13.8-14 2

14-14.2 4
14.2-14.4 5
14.4-14.6 71
14.6-14.8 48

14.8-15 20

The number of athletes who completed the race in less
than 14.6 second is :

(a) 11 (b) 71
(c) 82 (d) 130
Ans :

The number of athletes who completed the race in
less than 14.6

=24+4+54+71=82

Thus (c) is correct option.

Consider the following distribution :

Marks obtained Number of students
More than or equal to 0 63
More than or equal to 10 | 58
More than or equal to 20 | 55
More than or equal to 30 |51
More than or equal to 40 |48
More than or equal to 50 |42

the frequency of the class 30-40 is :

(a) 3 (b) 4
(c) 48 (d) 51
Ans :
Marks obtained Number of students
0-10 (63—58) =5
10-20 (58 —55) =3
20-30 (55 —51) =4
30-40 (51 —48) =3
40-50 (48 —42)=6
50-60 42 =42

Hence, frequency in the class interval 30-40 is 3.
Thus (a) is correct option.
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Assertion : If the number of runs scored by 11 players
of a cricket team of India are 5, 19, 42, 11, 50, 30, 21,
0, 52, 36, 27 then median is 30.

Reason : Median = (n—2|— 1)th value, if n is odd.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.
Ans :

Arranging the terms in ascending order,
0, 5, 11, 19, 21, 27, 30, 36, 42, 50, 52

Median value = (11 ;_ 1 >th

= 6" value = 27
Assertion (A) is false but reason (R) is true.

Thus (d) is correct option.

FILL IN THE BLANK QUESTIONS

.......... is mid value of class interval.
Ans :

Class mark

.......... is the value of the observation having the
maximum frequency.

Ans :
Mode

The mid-point of a class interval is called its
Ans :

class-mark

The
observation.

Ans :

is the most frequently occurring

mode

Facts or figures, collected with a definite purpose, are
called

Ans :

data

To find the mode of a grouped data, the size of the
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42.

43.

44.

45.

46.

47.

48.

49.

classes is ..........

uniform

is graphical representation of cumulative
frequency distribution.

Ogive

Median divides the total frequency into .......... equal
parts.

two

Average of a data is called ..........

Mean

On an ogive, point A (say), whose Co-ordinated is -
(half of the total observation), has its X-coordinate
equal to .......... of the data.

Median

Value of the middle-most observation (s) is called
median

Two ogive, for the same data intersect at the point P.
Then Y-coordinate of P represents .........

cumulative

The algebraic sum of the deviations from arithmetic
mean is always ..........

Zero

VERY SHORT ANSWER QUESTIONS

Find the class-marks of the classes 10-25 and 35-66.

[Board 2020 OD Standard]
Class mark of 10 — 25, = % = % =175
and class mark of 35 — 55, = 35 —5 L % =45

Statistics
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50. Find the class marks of the classes 15-35 and 45-60.

51.

52.

53.

[Board 2020 OD Standard]

Class mark of 15 — 35 :w :% =25

and class mark of 45 — 60 = w = % =52.5

If the mean of the first n natural number is 15, then
find n.

[Board 2020 Delhi Standard]

Given : 1, 2, 3, 4, ... to n terms.
The sum of first n natural numbers

_n(n+1)

Su =—5

_n(n+1)

Mean, M ===

_n(n+1)
15 2Xn

_n+1
15 = 5

n+1 =30 =>n =29

Download 20 Set Sample Papers Free PDFs for all Subject from

www.cbse.online

Find the class marks of the classes 20-50 and 35-60.

[Board 2020 OD Standard)]
Class mark of 20 — 50 = w = 770 =35 and

Class mark of 35 — 60 = M = % = 47.5.

If the median of a series exceeds the mean by 3, find
by what number the mode exceeds its mean?

[Board Term-1, 2015]

We have My, = M+3

Now M, =3M;—2M
=3(M+3)-2
=3M+9-2M=M+9

Hence mode exceeds mean by 9.
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54.

55.

56.

From the following frequency distribution, find the
median class :

Cost of 1400- 1550- 1700- 1850-
living index | 1500 1700 1850 2000
Number of |8 15 21 8
weeks

Ans : [Board Term-1, 2015]

We prepare following cumulative frequency table to
find median class.

Cost of living index | Number of weeks f | c.f.

1400-1500 8 8

1550-1700 15 23

1700-1850 21 44

1850-2000 8 52
We have N

N =52 ;5 =26

Cumulative frequency just greater than % is
44 and the corresponding class is 1700-1850.
Thus median class is 1700-1850.

In the following frequency distribution, find the
median class.

Height 104- | 145- | 150- | 155- | 160- | 165-
(in cm) 145 | 150 | 155 |160 |[165 |170
Frequency |5 15 25 30 15 10

Ans : [Board Term-1 2015]

We prepare following cumulative frequency table to
find median class.

Height Frequency c.f.
140-145 5 5
145-150 15 20
150-155 25 45
155-160 30 75
160-165 15 90
165-170 10 100
N=100
We have N =100 ; & =50

Cumulative frequency just greater than &

is 75 and the corresponding class is 155-160.
Thus median class is 155-160.

Find median of the data, using an empirical relation

Statistics
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when it is given that Mode = 12.4 and Mean = 10.5.

Ans : [Board Term-1, 2015]

Mode, M, =124

Mean, M =10.5

. 1 2

Median, M, = §M+ gMa
1 2
= 3(12.4)+ 3(10.5)
_ 124 21
=73 ™3
_ 124421 _ 334
o 3 -3
_ 334 _
=73 = 11.13

Consider the following distribution :

Marks Oor [10or |20 or |30 or |40 or |50 or
Obtained | more | more | more | more | more | more
Number 63 58 55 51 48 42
of

students

(i) Calculate the frequency of the class 30 - 40.
(ii) Calculate the class mark of the class 10 - 25.

Ans : [Board Term-1, 2014]

Class Interval c.f. f
0-10 63 5
10-20 58 3
20-30 55 4
30-40 51 3
40-50 48 6
50-60 42 42
(i) Frequency of the class 30 - 40 is 3.
(ii) Class mark of the class : 10 —25 = %
_35_
=5 =175

Which central tendency is obtained by the abscissa of
point of intersection of less than type and more than
type ogives ?

Ans :

Median.
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59.

60.

61.

62.

63.

What is abscissa of the point of intersection of the
“Less than type” and of the ‘“More than type”
cumulative frequency curve of a grouped data ?

Ans :

The abscissa of the point of intersection of
the “Less than type’ and ‘“More than type”
cumulative frequency curve of a grouped data
is median.

Find the mean of the data using an empirical formula
when it is given that mode is 50.5 and median in 45.5.

Ans : [Board Term-1 2015]
Mode, M =50.5
Median, M; =45.5
Now 3M; = M,+2M
3 X 45.5 =50.54+2M
Mean, M = M =43

Hence mean is 43.

Find the mean of first odd multiples of 5.
Ans : [Board Term-1 2012]

The first five odd multiples of 5, according to
the problem are : 5, 15, 25, 35, 45

=125 _ o

Mean 5

_5+154+254+35+4+45
o 5

Median of a data is 52.5 and its mean is 54, use
empirical relationship between three measure of
central tendency to find its mode.

Ans : [Board Term-1 2012]
Median M; =525
and mean M =54
Now 3M; = M,+2M
3 X525 =M, +2 X 54
Mode M, =157.5—-108 =49.5

TWO MARKS QUESTIONS

Find the mean the following distribution :

Class 3-5 5-7 7-9 9-11 11-13

Frequency |5 10 10 7 8
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Ans : [Board 2020 Delhi Standard]
Class Frequency (f) | Mid-Value | fz
(2)
3-5 5 4 20
5-7 10 6 60
7-9 10 8 80
9-11 7 10 70
11-13 8 12 96
2 /=40 > fz = 326
_ 2 fm 326 _
Mean M = W = 4—0 =8.15
64. Find the mode of the following data :
Class : 0- | 20- |40- | 60- |80- |100- | 120-
20 {40 |60 |80 |100 |120 |140
Frequency | 6 8 10 |12 |6 5 3

65.

Ans : [Board 2020 Delhi Standard]

Class 60-80 has the maximum frequency 12, therefore
this is model class.

Hence, 1l =60, =12, =6, =6 and h =20
Mode, M, = l+<%>h

— 1210

=00+ 5535 —10-6 X%

_ 2 X 20

=60+57 76

=60+  =60+5
=65

The mode of the following frequency distribution is
36. Find the missing frequency f.

Class 0- 10- |20- |30- |40- |50- |60-
10 |20 |30 [40 |50 |60 |70
Frequency | 8 10 | f 16 |12 |6 7
Ans : [Board 2020 OD Basic]

Mode is 36 which lies in class 30-40, therefore this is
model class.

F=f,F=16,f=12,1=30and h= 10

f—=h
16— f
2% 16 — f— 12

Here,

Mode,

36 =30+ X 10
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_16-7

6 =50=7

X 10

120 — 6f = 160 — 10f
Af =40 = f =10

Thus (d) is correct option.

66. Find the median for the given frequency distribution :

Class 40- | 45- | 50- |55- | 60- |65- |70-
45 |50 [55 |60 |65 |70 |75
Frequency |2 3 8 6 6 3 2
Ans : [Board 2020 OD Basic]
Class Frequency c.f.
40-45 2 2
45-50 3 5
50-55 8 13
55-60 6 19
60-65 6 25
65-70 3 28
70-75 2 30
N=30
We have N =30;5=15

Cumulative frequency just greater than 4 is 19 and
the corresponding class is 55-60. Thus median class
is 55-60.

Now | =55, f=6, F=13, h=5

N
MdH—(2 F>><h

Median,

67. Find the mean of the following distribution :

Class 10- | 25- |40- |[55- |70- |85
25 40 55 70 85 100

Frequency |2 3 7 6 6 6

Ans : [Board 2020 Delhi Basic]

Let a = 62.5 be assumed mean.

Statistics Chap 14
Class Frequency | c.f| = U=t fu
Interval | (f)

10-25 2 2 [17.5 -3 —6
25-40 3 5 |32.5 -2 —6
40-55 7 12 147.5 -1 -7
55-70 6 18 162.50= |0 0

a
70-85 6 24 | 77.5 1 6
85-100 |6 30 [92.5 2 12
Y £ =30 > fu =1
Mean, T =a+ %ﬁ; X h
= 62,5+ 3+ x 15
30

— 625 —% —62.5-05 = 62

68. Find the mean of the following data :

Class 0- |20- |[40- |60- |80- 100-
20 (40 |60 |80 |100 |120

Frequency |20 |35 52 |44 |38 31
Ans :

Let a =70 be assumed mean.

C.I. Frequency f T wom—a | fui
T h
0-20 20 10 -3 —60
20-40 35 30 -2 —70
40-60 52 50 -1 —52
60-80 44 70 0 0
80-100 |38 90 1 38
100-120 | 31 110 |2 62
> f =220 2 fu =82
Mean, T =a+ 2 X h
2
_ (—82)
=70+ 590 X 20
=70-%2 =70 - 745 = 6255

69. Find the mode of the following frequency distribution.

Class 0- 10- [ 20- |30- |40- |50- |60-
10 {20 |30 |40 |50 |60 |70
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70.

71.

Frequency|8 |1O |1O |16 |12 |6 |7 |

Ans : [Board 2019 Delhi]

Class 30-40 has the maximum frequency 16, therefore
this is model class.

We have [ =30, =10, =16, f=12,h=10

M, = l+<2ﬁﬁ_%>h

16 — 10
2x16—-10-12

Mode,

:30—|—< >><10

B 6
_30+<32—22

_ 6
= 30+<10) x 10

=30+6 =36

The data regarding marks obtained by 48 students
of a class in a class test is given below. Calculate the
modal marks of students.

Marks 0-5 | 5- | 10- | 15- | 20- | 25- | 30- | 35-
obtained 10 |15 |20 |25 |30 |35 |40

0- | 45-

Number of | 1 0 2 0 0 10 (25 |7 2 1
students

Ans : [Board Term-1, 2015]

Class 30-35 has the maximum frequency 25, therefore
this is model class.

Now [=30, =25 =10, p=7,h=5

Mode M, = l+<%) x h

25-10

=30+ 55107

X5

=30+ 2.27 or 32.27 approx.

Find the value of X, if the mode of the following data
is 20 :

15, 20, 25, 18, 13, 15, 25, 15, 18, 17, 20, 25, 20, X, 18.
Ans : [Board Term-1, 2015]

First we prepare the following table as discrete
frequency distribution.

Li J
13

15 3
17 1
18 3

Statistics

72.

73.
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20 3
A 1
25 3

Frequency of 20 must be highest to be mode of the
frequency distribution, X = 20.

The mean and median of 100 observation are 50 and
52 respectively. The value of the largest observation
is 100. It was later found that it is 110. Find the true
mean and median.

Ans : [Board Term-1 2016]

\g!
Es

M =

Mean,

%

™M
T -

50 =

10

o

S fr = 5000

Correct, > f2 =5000 — 100+ 110
= 5010

_ 5010
100

=50.1

Correct Mean

Median will remain same i.e median is 52.

Find the arithmetic mean of the following frequency
distribution :

Z; 3 4 5 7 10
f 3 4 8 5 10
Ans : [Board Term-1, 2015]

We prepare the following table to fine mean.

3 9
4 4 16
8 40
7 5 35
10 10 100
Total > f=30 > fa; = 200
Mean, M o= 2% 200 66

F 30

74. Given below is the distribution of weekly pocket

money received by students of a class. Calculate the
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pocket money that is received by most of the students. 9 4 36
Pocket 0-20 | 20- |40- |60- |80- |100-|120- 15 1 15
Money 40 |60 |80 100 | 120 |140 21 6 196
(in Rs.)
27 4 108
Number |2 2 3 12 18 5 2
of Total =20 > fa =300
students. 7%
Mean M:Zﬁx':%—%)zlf)
Ans : [Board Term-1 2015] 2t
76. The following table gives the life time in days
Class Interval Frequency of 100 bulbs -
0-20 2
1 Life Less |Less |Less |Less |Less |Less
20-40 2 time in | than |than |than |[than |than |than
40-60 3 days 50 100 [150 |200 {250 |300
60-80 12 Number | 8 23 55 81 93 100
80-100 18 of Bulbs
100-120 5
Change the above distribution as frequency
120-140 2 distribution.
Total 44
Ans : [Board Term-1 2012]
Class 80-100 has the maximum frequency 18, therefore
this is model class. Life time in days Number of Bulbs
We have [ =80, f=18, p=5, f=12, h=20 (Class Interval) (Frequency)
= 0-50 8
Mod M, =l+|57 77 ]|h
o +<2ﬁ*ﬁ*f2> 50-100 15
— 80 +<361§121% 5) % 20 100-150 32
150-200 26
— 80+ % % 20 150-200 12
150-200 7
= 80+6.31 Total 100
= 86.31
77. Find the unknown values in the following table :
Class Interval | Frequency Cumulative
Frequency
0-10 5 5
10-20 7 x
75. Find the mean of the following distribution : 20-30 2 18
Class 0-6 6-12 12-18 | 18-24 |24-30 30-40 5 X3
interval 40-50 - 30
Frequency | 5 4 1 6 4 Ans : [Board Term-1 2016]
Ans : [Board Term-1 2015]
We have T =5+7=12
e " Iz, 7 =18—3,=18—12=6
3 5 15

23 =184+5=23
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and 2 =30—23=30—-23=7

78. Calculate the median from the following data :

79.

Marks 0-10 10-20 |20-30 |30-40 |40-50
Number of | 5 15 30 8 2
Students

Ans : [Board Term-1 2012]

We prepare following cumulative frequency table to
find median class.

Marks No. of students | c.f.
0-10 5 )
10-20 15 20
20-30 30 50
30-40 8 58
40-50 2 60
N=60
We have N =60 ; 5 =230

Cumulative frequency just greater than 4 is 50 and
the corresponding class is 20-30. Thus median class
is 20-20.

Now | =20, f=30, F=20, h=10
y_p

Median, M, :l—|—<2 7 >>< h
- 30 — 20
720+< 0 )><10
_ 100 _ 10
=20+ 300 =20+ &
=20+ 3.33

Thus Md = 23.33

Find the sum of the lower limit of the median class
and the upper limit of the modal class :

10- | 20- |30- |40- |50- |60-
20 30 40 50 60 70

Classes

Frequency |1 3 5 9 7 3

Ans : [Board Term-1 2012]

We prepare following cumulative frequency table to
find median class.

Class 10- [20- |30- |40- |50- |60-

20 30 40 50 60 70

Frequency |1 3 5 9 7 3

Statistics

80.

81.

82.

Page 443
Cumulative | 1 4 9 18 25 28
Frequency
We have Nvo=2 T=2_u

Cumulative frequency just greater than -
is 18 and the corresponding class is 40 - 50.
Thus median class is 40-50.

Lower limit is 40 and upper limit is 5. Their sum is
=40+50=90

Write the relationship connecting three measures of
central tendencies. Hence find the median of the give
data if mode is 24.5 and mean is 29.75.

Ans : [Board Term-1 2012]
Mode, M, =24.5
and mean, M =29.75

The relationship connecting measures of central
tendencies is,

3My = M,+2M

Thus 3M; =24.5+2 X 5950
= 24.5+59.50 = 84.0
Median M, = % =28

The following distribution shows the marks scored by
140 students in an examination. Calculate the mode
of the distribution :

Marks 0-10 10-20 |20-30 |30-40 |40-50
Number of |20 24 40 36 20
students

Ans : [Board Term-1 2012]

Class 20-30 has the maximum frequency 40,
therefore this is model class.

Here, 1 =20,f=40,(=24,£=36,h=10
Mode, M, = l—l—(%)h
:20+MX 10
80 —24 — 36
=20+1010 53

Find the unknown entries a, b, ¢, d in the following
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83.

84.

distribution of heights of students in a class :

Height (in cm) | Frequency Cumulative
Frequency

150-155 12 12

155-160 a 25

160-165 10 b

165-170 c 43

170-175 5 48

175-180 2 d

Ans : [Board Term-1 2012]

From the table,
12+a =25 = a =25—-12=13
25410 =b = b =35,
b+c =43 = ¢ =43-b=13-35=38
and 4842 =d = d =50

Find the mode of the following distribution :

Classes 25- 30- 35- 40- 45- 50-
30 35 40 45 50 55

Frequency | 25 34 50 42 38 14

Ans :

Class 35-40 has the maximum frequency 50,
therefore this is model class.

Now 1 =35, f =50, =42, =34, h=5
Mode, M, = l+<%>h
_ 50 — 34
=3+ 0—31—a2 X°
=35+ 10200 — 3833
Find z and y from the following cumulative frequency
distribution :
Classes Frequency c.f.
0-8 15 15
8-16 T 28
16-24 15 43
24-32 18 y
32-40 09 70

Statistics Chap 14

85.

Ans : [Board Term-1 2012]
From the cumulative frequency distribution,

1542 =28 = 2 =28—15=13
and 43418 =y = y =61

Hence, z =13 and y= 61

The frequency distribution of agricultural holdings in
a village below :

Area of land (in |1-3 [3-5 | 5-7 [ 7-9 [9-11 |11-13
hectare)

Number of 20 |45 |80 |55 |40 12
families

Find the modal agricultural holding of the village.
Ans : [Board Term-1 2012]

Class 5-7 has the maximum frequency 80,
therefore this is model class.

Here Il =5,f=80,/=45 h=2, h=155
(£ %)
Mode, M, =i+ X h
e 2%h-k-F
L 8045 - 35x2
=0t g0—15-55 < 22T e
—6.17
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86. Write the median class of the following distribution :

Classes 0- 10- | 20- | 30- |40- |50- |60-
10 |20 |30 |40 |50 |60 |70

Frequency |4 4 8 10 |12 |8 4

Ans : [Board Term-1 2012]

We prepare following cumulative frequency
table to find median class.

Classes Frequency Less than c.f.
0-10 4 4
10-20 4 8
20-30 8 16
30-40 10 26
40-50 12 38
50-60 8 46
60-70 4 50
N =50
We have N =50 ; F =25

Cumulative frequency just greater than 4 is 26 and
the corresponding class is 30-40. Thus median class
is 20-20.

87. The following are the ages of 300 patients getting
medical treatment in a hospital on a particular day :

Age (in | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
years)

Number | 60 42 55 70 53 20
of

students

Form the ‘“less than type” cumulative

frequency distribution table.

Ans : [Board Term-1 2012]

Age Number of Patients

Less then 20 60

Less then 30 102

Less then 40 157

Less then 50 227

Less then 60 280

Less then 70 300

Statistics Page 445
88. Find the mean of the following data :
Class Frequency
0.5-5.5 13
5.5-10.5 16
10.5-15.5 22
15.5-20.5 18
20.5-25.5 11
Ans : [Board Term-1 2012]
We prepare following table to find mean.
Class _h+b | f fi;
L=
0.5-5.5 3 13 39
5.5-10.5 8 16 128
10.5-15.5 13 22 286
15.5-20.5 18 18 324
20.5-25.5 23 11 253
Total > f=80 1,030
—_>xf 1,030
Mean T = S —T—H.Q

89. Find the mean number of plants per house from the
following data :

Number 0-2 |24 |4-6 |6-8 | 810 | 10-12 | 12-14

of plants

Number 1 2 1 b) 6 2 3

of houses
Ans : [Board Term-1 2012]
We prepare following table to find mean.

Class = 1142- L | f f@i

0-2 1 1 1

2-4 3 2 6

4-6 5 1 5

6-8 7 5 35

8-10 9 6 54

10-12 11 2 22

12-14 13 3 39

Total 20 162

Mean Mo=Zfn 162 g,

Z ]f 20 : n189


https://ncert.info/n189
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Mean number of plants per house = 8.1.

90. Given below is a frequency distribution showing the
marks by 50 students of a class :

Marks Number of students
Below 20 17
Below 40 22
Below 60 29
Below 80 37
Below 100 50

Form the distribution table for the above data.

Ans : [Board Term-1 2012]
Class Frequency
0-20 17
20-40
40-60 7
60-80 8
80-100 13
Total 50

91. Find the mode of the following frequency distribution

Classes 0-6 6-12 12-18 | 18-24 |24-30
Frequency | 7 5 10 12 6
Ans : [Board Term-1 2012]

Class 18-24 has the maximum frequency 12, therefore
this is model class.

Now 1 =18, f=12, =10, =6, h=6
Mode, le—k(%
_ 12 -10
*18+724—10—6 X 6
=184+15=195

92. Find the mean of the following frequency distribution

Class 6-12 12-18 | 18-24 |24-30

Frequency | 7 ) 10 12 6

93.

94.

Statistics

Ans :

Chap 14

[Board Term-1 2012]

We prepare following table to find mean.

Classes X I3 fx

0-6 3 7 21

6-12 9 5} 45

12-18 15 10 150

18-24 21 12 252

24-30 27 6 162

S F=40 |3 fa =630

Mean M o= 2 _ 630 _ 505

>f 40

The mean of the following frequency distribution is
25. Find the value of p.

Class 0-10 10-20 | 20-30 | 30-40 |40-50
interval
Frequency | 4 6 10 6 D
Ans : [Board Term-1 2015]
We prepare following table to find mean.
Class- Mid-Point | f fxi
Interval T
0-10 5 4 20
10-20 15 6 90
20-30 25 10 250
30-40 35 6 210
40-50 45 P 45 p
26 + p 570 + 45p
i Li
We have M = %f]f
95 — 57206—|—+ 4p5p
650 + 25p = 570+ 45p
650 — 570 = 45p — 25p
Thus p =4

The data regarding the height of 50 girls of class X
of a school is given below :

130- Total

140

140-
150

150-
160

160-
170

Height
(in cm)

120-
130
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Number | 2 8
of girls

12

20

Change the above distribution to ‘more than

type’ distribution.

Ans : [Board Term-1 2012]
Heights No. of girls

more than 120 50

more than 130 48

more than 140 40

more than 150 28

more than 160 6

95. Convert the following distribution to more than
type, cumulative frequency distribution :

Class 50-60 | 60-70 | 70-80 |80-90 |90-100
Frequency | 12 18 10 15 5
Ans : [Board Term-1 2012]
We prepare following cumulative frequency
table.
n195
Class Cumulative Frequency
More than 50 60
More than 60 48
More than 70 30
More than 80 20
More than 90 5

96. Convert the following cumulative distribution to a

frequency distribution :

Height |less |less |[less |[less |less |less

(in cm) |than |than |than |than |than |than
140 |145 |150 |155 |[160 |165

Number |4 11 29 40 46 51

of

students

Ans : [Board Term-1 2012]

We prepare following cumulative frequency

table.

Class Frequency Cumulative

Frequency
135-140 4 4
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140-145 7 11
145-150 18 29
150-155 11 40
155-160 6 46
160-165 5 51

97. Prepare a cumulative frequency distribution of ‘more
than type’ for the following data :

Marks | 0-10 10-20 | 20-30 |30-40 |40-50

Number | 3 8 15 7 5

of

students
Ans : [Board Term-1 2012]
We prepare following cumulative frequency
table.

Marks Cumulative Frequency

More than 0 38

More than 10 35

More than 20 27

More than 30 12

More than 40 )

98. Change the following distribution to ‘more than
type’ of distribution :
Daily 100- 120- 140- 160- 180-
income (in | 120 140 160 180 200
Rs.)
Number of | 12 14 8 6 10
students
Ans : [Board Term-1 2012]
We prepare following cumulative frequency
table.
Daily income No. of workers
More than 100 50
More than 120 38
More than 140 24
More than 160 16
More than 180 10

99. Convert the following data into ‘more than type’
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distribution :

Class 50- 55-

60- |65- |70- |75-

55 60 65 70 75 80

Frequency |2 8 12 24 38 16
Ans : [Board Term-1 2012]
We prepare following cumulative frequency
table.

Class Frequency

More than 50 100

More than 55 98

More than 60 90

More than 65 78

More than 70 54

More than 75 16

100.Given below is a frequency distribution table showing

daily income of 100 workers of a factory :

Statistics

Chap 14
Runs 0-50 50- 100- 150- 200-
scored 100 150 200 250
Number |4 6 9 7 5
of
batsmen

Daily 200- 300-
income of | 300 400
workers
(in Rs.)

400- 500- 600-
500 600 700

Number |12 18
of
workers

35 20 15

Convert this table to a cumulative frequency
distribution table of ‘more than type’.

Ans :

Cumulative
(more than type)

[Board Term-1 2016]

frequency distribution table

Daily income of workers | Number of workers
(in Rs.)

More than 200 100

More than 300 88

More than 400 70

More than 500 35

More than 600 15

More than 700 0

101.The given distribution shows the number of runs

scored by the batsmen in inter-school cricket matches

Draw a ‘more than type’ ogive for the above data .
Ans : [Board Term-1 2015]

Units on z— axis 1 cm = 50, y-axis lcm =5

More than c.f.
0 31
50 27
100 21
150 12
200 5
Yi
35—
W
g 307
= =
g 255
B3
o 20—
2 -
= 153
2.
= 10i
S 7 |
55 | ‘

100 150 200 X
Runs Scored

o
ot
o

THREE MARKS QUESTIONS

102.A TV reporter was given a task to prepare a report on

the rainfall of the city Dispur of Indian in a particular
year. After collecting the data, he analysed the data
and prepared a report on the rainfall of the city, Using
this report, he drew the following graph of a particular
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time period of 66 days
----0--- Curve 1
—o— Curve 2

70 e

(=2}
e

(S48
o

=
o

[N
e

DO
o

Comulative Frequency

—
o

T
|

0 ;
0 10 20 30 40 50 60 70
Rainfall (in cm)

Based on the above graph, answer the following

questions :

(i) Identify less than type ogive and more than type
ogive from the given graph.

(ii) Find the median rainfall of Dispur.

(iii) Obtain the Mode of the data if mean rainfall is
23.4 cm

Ans : [Board 2020 SQP Standard]

(i) Curve-1 shows less than ogive and curve-2 shows
more than ogive.

(ii) The abscissa of intersecting point of less than and
more than ogive give the median. Thus median is
21 cm.

(iii) Mode of data,
M, =3M,—-2M
=3 Xx21-2x234
=63 —-46.8 =16.2cm

103.The following table gives production yield per hectare

(in quintal) of wheat of 100 farms of a village :

Statistics

Production 40- | 45- |50- |55- |60- |65-
yield /hect. 45 |50 |55 |60 |65 |70

No. of farms |4 6 16 20 30 24

Change the distribution to a more than type
distribution and draw its ogive.

Ans : [Board 2020 Delhi STD, OD STD]
Production yield /hectare c.f.
more than 40 100

more than 45 96
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Production yield/hectare c.f.
more than 50 90
more than 55 74
more than 60 54
more than 65 24
Yi
(40,100)
1001 (45,96)
90
80
(55,74)
70
60
(60,54)
w007
o 'more than'
40 / Ogive
30+
65,24
50 ( )
10
0 40 45 50 55 60 65 X

Production (lower limit) —

104.Compute the mode for the following frequency

distribution:

Size of items | 0- |4- |8 [12- | 16- |20- | 24-
(in cm) 4 8 12 |16 |20 |24 |28

Frequency 5 7 9 17 112 |10 |6

Ans : [Board 2020 OD Standard]

Class 12-16 has the maximum frequency 17, therefore
this is model class.

We have [ =12, f =17, =9, =12and h =4

Mode M:l—l-( A= >><h

2i—h—k
= _1r=9
=12+ (5517 —9-12 ¥*
— 12484

13

=12+42.46 =14.46

105.The mean of the following frequency distribution is

18. The frequency f in the class interval 19-21 is
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missing. Determine f.

Statistics

Class 11- [ 13- |15 |[17- |19- |21- |23-

interval 13 (15 |17 |19 |21 (23 |25

Frequency | 3 6 9 13 | f 5 4
Ans : [Board 2020 OD Standard]

Class Class Mark | Frequency | fz;

11-13 12 3 36

13-15 14 6 84

15-17 16 9 144

17-19 18 13 234

19-21 20 f 20f

21-23 22 5 110

23-25 24 4 96

Total 40+ f 704 + 20f
We have 2 f =40+ f
> fa; =704 + 20f
2 fii
Mean, M =
2 f;
704 x 20f
18 =—i0+x7

720 4+ 18f = 704 + 20f
/=3

106.Find the mode of the following frequency distribution

Class 15- |20- |25- |30- |[35- |40-
20 25 30 35 40 45

Frequency | 3 8 9 10 3 2

Ans : [Board 2020 OD Standard]

Class 30-35 has the maximum frequency 10, therefore
this is model class.

Now 1 =30, =9,f=10, p =3 and h=5
Mode, M, = l+<2ﬁﬁ_;f]]6_ﬁ>h
_ 10—-9
=30+ (35 10-9=3) %5
=30+

=30+ 0.625 = 30.625
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107.The marks obtained by 110 students in an examination
are given below

Marks 30- | 35- |40- |45- |50-]|55-|60-
35 |40 |45 |50 |55 |60 |65

Number of |14 |16 |28 |23 |18 |8 3
Students

Find the mean marks of the students.

Ans : [Board 2019 OD Standard]
Marks | f z U = % S
30-35 14 325 | -3 —42
35-40 16 375 | -2 —-32
40-45 |28 425 | -1 —28
45-50 |23 475 |0 0
50-55 18 52.5 |1 18
55-60 |8 57.5 |2 16
60-65 |3 62.5 |3 9
> ;=110 > fau;=—59
Let a be assumed mean,
a =475

Mean M :a—l—%xh

( 59) n207

=475 —2.682 = 44.818

108.The table below shows the daily expenditure on food
of 25 households in a locality. Find the mean daily
expenditure on food.

Daily expenditure 100- | 150- | 200- | 250- | 300-
(in %) 150 {200 |250 |300 |350
Number of 4 5 12 2 2
households

Ans : [Board 2019 Delhi]

Let a =225 be assumed mean,

Daily No. of (z;) w—ti=a fiui
Expenditure | household ' h

in 7) (£)

100-150 4 125 | =2 -8
150-200 5 175 | -1 )
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200-250 12 225 |0 0
250-300 2 275 |1 2
300-350 2 325 |2 4
Z fi=25 Z Jiu
=7

_ 2 fiu
M =a+ ST X h

Mean,

:225+<;757)>< 50

=225—-14 =211

Hence, mean of daily expenditure on food is ¥211.

109.The mean of the following distribution is 48 and sum
of all the frequency is 50. Find the missing frequencies

z and y.

Class 20-30 |30-40 |40-50 |50-60 |60-70

Frequency |8 6 T 11 Y
Ans : [Board Term-1 2015, 2016]
We prepare following table to find mean.

C.I A Z _Ti—a| fu

U = S
h

20-30 |8 25 -2 -16

30-40 |6 35 -1 -6
40-50 |z 45=q 0 0

50-60 |11 55 1 11
60-70 |y 65 2 2y
Total | > f= > fui=

25+ z+y 2y —11
2 fu
Mean, M =a+S5+—Xh
2
B 2y —11
48 =45+ SRS 10
48 — 45 — 2y—11
5
3X5 =2y—11

15 =2y—11 =y =13
2f=25+2+y=50
T+y =25

r=250—-13=12
Thus =12 and y =13

Also
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110.Find the mean of the following distribution :

Height
(in cm)

Less | Less | Less | Less | Less | Less
than |than |than |than |than |than
75 100 125 150 175 200

No. of ) 11 14 18 21 28

students
Height |Less |Less | Less | Less
(in cm) |than |than |than |than

225 250 |27Y5 |300

No. of 33 37 45 50
students

Ans : [Board Term-1 2016]

We prepare following table to find mean.

Class Frequency | z; U = fu
Interval | f T —a
Height Th
(in cm)
50-75 5 62.5 -5 -25
75-100 |6 87.5 -4 -24
100-125 |3 1125 |-3 -9
125-150 |4 1375 |-2 -8
150-175 |3 162.5 |-1 -3
175-200 |7 0 0
200-225 |5 2125 |1 5
225-250 | 4 2375 |2 8
250-275 |8 262.5 |3 24
275-300 |5 287.5 |4 20

> =50 >y

=—12

Here, > fu;, =—12 ;> f=50, h=25

2k

— 1875 +‘5—(1)2 % 25

=187.5 -6 =181.5

M = a—l—Zﬁui

Mean X h

111.Following frequency distribution shows the expenditure
on milk of 30 households in a locality :

Daily 0-30 | 30-60 | 60-90 | 90-120 | 120-150
expenditure

on milk (Rs.)

Number of 5 6 9 6 4
households
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Find the mode for the above data.
Ans : [Board Term-1 2016]

Class 60-90 has the maximum frequency 9,
therefore this is model class.

Here, , =60, f=9, f=6, =6 and h = 30.

Statistics

Mode, M, = l+<%>h
_ 9-6
_60+<—2 = 9_6_6>>< 30
=60+30X3 = 60+15 =75
112.The weekly expenditure of 500 families is tabulated
below :
Weekly Expenditure(Rs.) | Number of families
0-1000 150
1000-2000 200
2000-3000 75
3000-4000 60
4000-5000 15

Find the median expenditure.
Ans : [Board Term-1 2015]

We prepare following cumulative frequency table to
find median class.

Expenditure f (families) c.f.
0-1000 150 150
1000-2000 200 350
2000-3000 75 425
3000-4000 60 485
4000-5000 15 500
> f= 500
We have N =500 ; & =250

Cumulative frequency just greater than 4 is 350 and
the corresponding class is 1000-2000. Thus median
class is 1000-2000.

Y _F
M, :l+(2 )h

Median, 7

50 — 150

— 1000 4 2 s % 1000

= 1000 + 500 = 1,500

Chap 14

Thus median expenditure is Rs. 1500 per week.

113.Find the median of the following data :

Height Less Less Less Less Less
(in cm) |than |than |than |than |than
120 140 160 180 200

Number |12 26 34 40 50
of
students
Ans : [Board Term-1 2015]

We prepare following cumulative frequency table to
find median class.

Height Frequency c.f.
100-120 12 12
120-140 14 26
140-160 8 34
160-180 6 40
180-200 10 50
Total N=150

We have N=50; 5 =25

Cumulative frequency just greater than 4 is 26 and

the corresponding class is 120-140. Thus median class

is 120-140.
N_p

Median, M, :l—i—(2 7 )h
_ 25 — 12
_120+( v >><20
_ 260
=120+ 2
=120 + 18.57

= 138.57

114.The mean of the following distribution is 314.
Determine the missing frequency z.

Class 0-10 |10- [20- |30- |40- |50-
20 30 40 50 60

Frequency | 5 z 10 12 7 8
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Ans : [Board Term-1 2016]

We prepare following table to find mean.
C.I z f u =t fu

h

1-10 5 5 -3 -15
10-20 15 x -2 -2z
20-30 25 10 -1 -10
30-40 35 12 0 0
40-50 45 7 1 7
50-60 55 8 2 16
Total 424-x -21-2

Let mid point of class 30-40 be assumed mean a .

a =35

_ 2 fu
M =a+ ST X h

—2r—2
42 + x

Mean

314 =35+ x 10

(20+2)10 = (42 + z)(3.6)
20420 =151.2+ 3.6z
164z =131.2 = z =38

115.Calculate the mean of the following frequency

distribution :

Class 10-30 | 30-50 |50-70 |70-90 |90-
110

Frequency |15 18 25 10 2

Ans :

We prepare following table to find mean.

C.L f ; g =T al fu
h
10-30 15 20 -2 -30
30-50 18 40 -1 -18
50-70 25 60=a |0 0
70-90 10 80 1 10
90-110 |2 100 2 4
Total | > f=70 2 fw
=—34

Let mid point of class 50-60 be assumed mean a .

a =60
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2 fu
Mean M =a+ X h
2k
_ —34
=60+ 70 X 20

=60—-9.71 = 50.29

116.Heights of students of class X are given in the
following distribution :

Heights (in | 150- |155- |160- |165- |170-
cm) 155 160 165 170 175
Number of |15 8 20 12 5
students

Find the modal height.
Ans :

Class 160-165 has the maximum frequency 20,
therefore this is model class.

[Board Term-1 2015]

Now | =160, f=20, f=8, f=12, h=5
Mode, M, :l+<%>h
:160+(%)x5
:160+(%>><5
— 163

Thus modal height is 163 cm.

117.A school conducted a test (of 100 marks) in English
for students of Class X. The marks obtained by
students are shown in the following table :

Marks 0- | 10- | 20- | 30- | 40- | 50- | 60- | 70- | 80- | 90-
obtained | 10 |20 [30 [40 |50 |60 [70 |80 |90 | 100

Number |1 2 4 15 |15 |25 |15 10 |2 1
of
students

Find the modal marks.

Ans : [Board Term-1 2015]

Class 50-60 has the maximum frequency 25, therefore
this is model class.

Here I =50, f=25, =15, =15, h=10

M, = l+<2ﬁﬁ_ﬁ>h

B 95 — 15
=0+ 5=15-15

Mode,

x 10
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=50+ 10
=50+ 55 X 10
=50+10 =55

118.The following frequency distribution shows the

number of runs scored by some batsman of India in
one-day cricket matches :

Statistics

Run 2000- | 4000- |6000- |8000- | 10000-
scored 4000 6000 8000 10000 | 12000
Number |9 8 10 2 1

of

batsmen

Find the mode for the above data.
Ans : [Board Term-1 2015]

Class 6000-8000 has the maximum frequency 10,
therefore this is model class.

Here =8, f=10, =2, h= 2000, and [= 6000

2f—h—k
— 6000 + (M) % 2000

Mode, M, =1+ (ﬂy
90 —8—2
— 6000 4+ 2 x 2000
10

= 6000 + 400
= 6400

119.A group of students conducted a survey of their

locality to collect the data regarding number of plants
and recorded it in the following table :

Number | 0-3 3-6 6-9 9-12 12-15
of plants

Number |2 4 5 1 2
of houses

Find the mode for the above data.
Ans : [Board Term-1 2015]

Class 6-9 has the maximum frequency 5, therefore this
is model class.

Now ,=6, =5, f=4, =1, h=3
Mode, M:l—l-(%h

_ 5—4
—6+10

—t—th3

—god
76+5x3
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=6+0.6 =6.6

120.If the median for the following frequency distribution

is 28.5, find the value of z and y :

Class Frequencies
0-10 5
10-20 z
20-30 20
30-40 15
40-50 Y
50-60
Total 60
Ans : [Board Term-1 2013]

We prepare following cumulative frequency table to
find median class.

C.I. f c.f.

0-10 5 )

10-20 T z+5

20-30 20 z+ 25

30-40 15 z+ 40

40-50 Y x+y+40

50-60 5 z+y+45
> f= 60

Since, median is 28.5 which lies between 20-30. Thus
model class is 20-30.

From table N =z+y+45
60 =x+y+45
r+y =60—-45=15 (1)
. X_p
Median, M, =1+ 7 h
[30 — (z+5)]
285 =20+ +——-+—" X 10
20
25—z
8.5 ="
26—z =17T=2=25—-17=38
From (1), y=15-8=7

Hence, r =8 and y=7

121.If the mean of the following data is 14.7, find the
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values of p and q.

Class 0-6 | 6- |[12- | 18- [24- | 30- | 36- | Total
12 (18 |24 |30 |36 |42
Frequency |10 |p 4 7 q 4 1 40
Ans : [Board Term-1 2013]
Class Z; f fi
0-6 3 10 30
6-12 9 P 9p
12-18 15 4 60
18-24 21 7 147
24-30 27 q 27q
30-36 33 4 132
36-42 39 1 39
Total | > f= S fa=
264+ p+qg=40 | 408 +9p+ 27¢q
We have > f =40,
26+p+q =40
p+q =14 (1)
2k
Mean M =
2
408 +9p+27¢q
14.7 = Y T
588 =408 +9p + 27¢q
180 =9p+ 27¢q
p+3qg =20 -(2)

Subtracting equation (1) from (2) we have,
2 =6 =>q=3
Substituting this value of ¢ in equation (2) we get
p=14d—g=14—-3=11
Hence,

p=11,¢=3

122.Find the mean and mode of the following frequency
distribution :

Classes 0- 10- | 20- |30- |[40- |50- |60-
10 (20 |30 |40 |50 |60 |70

Frequency | 3 8 10 |15 |7 4 3

Ans : [Board Term-1 2013]

We prepare following table to find mean.
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Classes T s f
0-10 5 3 15
10-20 15 8 120
20-30 25 10 250
30-40 35 15 525
40-50 45 7 315
50-60 55 4 220
60-70 65 3 195
SE=50 |3 fa = 1640
Mean M = Zz;:ﬁ;‘ = % =32.8

Class 30-40 has the maximum frequency 35, therefore
this is model class.

Here 1=30, f=15, f =7, =10, h=10

Mode, M, =1+ (%)h
=30+ 55> - x 10
=30+% x 10
=30+20

=30+3.85=3385

123.Find the mean and median for the following data :

Class 0-10 10-20 | 20-30 |30-40 |40-50
Frequency |8 16 36 34 6
Ans : [Board Term-1 2011]

We prepare following cumulative frequency table to
find median class.

Class | z;(class | f fx; cf
marks)

0-10 |5 8 40 3

10-20 | 15 16 240 24

20-30 |25 36 900 60

30-40 | 35 34 1190 94

40-50 | 45 6 270 100

> =100 | 3 fa = 2640

Mean M = 2 fai _ 2640 — 926.4

>F 100
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We have N=100 ; & =50

Cumulative frequency just greater than 4 is 60 and
the corresponding class is 20-30. Thus median class

is 20-30.
y_F
Md :l+(2 f )h

50 — 24
36

=20+ 7.22 =27.22

Median,

=20+ X 10

124.1f the median of the following data is 240, then find
the value of f :

Statistics

Classes 0- 100- | 200- | 300- | 400- | 500- | 600-
100 | 200 | 300 |400 |500 |600 |700

Frequency |15 |17 |f 12 19 5 2

Ans : [Board Term-1 2011]

We prepare following cumulative frequency table to
find median class.

Classes f cf.
0-100 15 15
100-200 17 32
200-300 f 32+f
300-400 12 44+f
400-500 9 53+f
500-600 5 58+f
600-700 2 60+
From table, N =60+f:>%:60;‘f

Since median is 240 which lies between class 200-300.
Thus median class is 200-300.

y_p
Median, M, :l+<2 7 )h
0f _ g
240 = 200—1—[%} x 100
{60+ f—64
40 _[72]( % 100

Chap 14
8f = 10f— 40
o =40 = f =20

125.The following table shows the weights (in gms) of a
sample of 100 apples, taken from a large consignment

Weight | 50- | 60- | 70- |80- |90- |100- |110- | 120-
(in 60 70 80 90 100 | 110 | 120 | 130
gms)

No. of |8 10 12 16 18 14 12 10
Apples

Find the median weight of apples.
Ans : [Board Term-1 2011]

ClI |50- |60- |70- |80- |90- |100- |110- |120-
60 70 80 90 100 | 110 | 120 | 130

f 8 10 12 16 18 14 12 10
cf |8 18 30 46 64 78 90 100

N

We have N=100 ; §:5O
N

Cumulative frequency just greater than 5 is 64 and
the corresponding class is 90-100. Thus median class
is 90-100.

y_F
Median, M, = l—|—( 2 )h

50 — 46

:90+<T

— 40 _
—90—|—18 =922

=92.2 gm.

Thus median weight is 92.2.

126.Weekly income of 600 families is given below :

Income | 0- 1000- | 2000- | 3000- | 4000- | 5000-
(in Rs.) [ 1000 |2000 |3000 |4000 |5000 |6000
No. of 250 190 100 40 15 5
Families

Find the median.
Ans :

We prepare following cumulative frequency table to
find median class.

Income No. of Families | c.f.
0-1000 250 250
1000-2000 190 440

2000-3000 100 540
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3000-4000 40 580
4000-5000 15 595
5000-6000 ) 600
N =600
— N _
We have N=600 ; o =300

Cumulative frequency just greater than 4 is 440 and
the corresponding class is 1000-2000. Thus median
class is 1000-2000.

M, = l+(]2v}F>h

Median = 1000 +<

Median,

300 — 250

o0 ) % 1000

_ 50
= 1000 + 190 X 1000

= 1000 + 2990

= 1000 + 263.16
= 1263.16
Median = Rs. 1263.16

127.Find the mean of the following distribution by step
deviation method :

Statistics

Class 0-10 |10- |20- |30- |40- |50-
20 30 40 50 60

Frequency | 5 13 20 15 7 5

Ans : [Board Term-1 2011]
Class | z; U= Ji fui
(Class T—a
Marks) | &
0-10 |5 -3 ) -15
10-20 | 15 -2 13 -26
20-30 |25 -1 20 -20
30-40 |35 0 15 0
40-50 | 45 1 7 7
50-60 | 55 2 ) 10
Total DE=65]> fu=—44

Let assumed mean, ¢ = 35 and given h = 10.

2 fu
pW

_ —44
= 35+—65 x 10

Mean, M =a+ X h

=35—6.76 = 28.24
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128.The mean of the following distribution is 53. Find the
missing frequency p :

Class 0-20 |20-40 |40-60 |60-80 | 80-
100
Frequency | 12 15 32 D 13
Ans : [Board Term-1 2011]
Class T f Jixi
(Class marks)
0-20 10 12 120
20-40 30 15 450
40-60 50 32 1600
60-80 70 D 70p
80-100 90 13 1170
Total 2 f= o fri=
T2+ p 3340 4 70p
_ fa;
Mean, T = %f 7
-2 0
3340+ 70p = 53(72+ p)
3340 + 70p = 3816 + 53p
70p — H3p = 3816 — 3340
17p =476
=470 — 23
129.Find the mean for the following data :
Class 24.5- | 29.5- | 34.5- | 39.5- | 44.5- | 49.5- | 54.5-
29.5 [34.5 |39.5 | 445 | 495 |545 [59.5
Frequency | 4 4 |2 |16 |6 5 3
Ans : [Board Term-1 2011]
We prepare following table to find mean.
Class Class f fixi
marks (z;)
24.5-29.5 27 4 108
29.5-34.5 32 14 448
34.5-39.5 37 22 814
39.5-44.5 42 16 672
44.5-49.5 47 6 282
49.5-54.5 52 5 260
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54.5-59.5 57 3 171 20-40 22 30 660
=70 | > fai=2,755 40-60 37 50 1850
» 60-80 25 70 1750
Mean M — 2% _ 2755 _ 39 3¢
2 f 70 80-100 21 90 1890
130.Find the mode of following data : 2. /=120 2. 7:f = 6,300
Marks Below | Below | Below | Below | Below S 6300
Number |8 20 45 58 70
of 132.Find the mean of the following data :
students
Ans : Classes 0-20 [20- |40- |60- |[80- |100-
ne 40 |60 |80 |100 |120
Class-Interval Frequency Frequency | 6 8 10 12 8 6
0-10 ] Ans : [Board Term-1, 2011, Set-66]
10-20 12 We prepare following table to find mean.
20-30 25 Classes Frequency | Mid f
30-40 13 points
40-50 12 0-20 6 10 60
Total 70 20-40 8 30 240
Class 20-30 has the maximum frequency, therefore 40-60 10 50 500
this is model class. 60-80 12 70 840
Now 1=20, f =25, =13, f=12, h=10 80-100 8 90 720
f—f 100-120 6 110 660
25 —12 f
:20+<7)><10 _2mf 3020 _
50 —12—-13 Mean, M = 57 = 50 = 60.4
=20+52 % 10
133.The sum of deviations of a set of values x,
—20+5.2 = 25.2 Ty X3y eevevennnnns , T,, measured from 50 is —10 and the
sum of deviations of the values from 46 is 70. Find the
131.Find the mean of the following data : value of n and the mean.
Ans :
Class Less Less Less |Less | Less
than |than |than |than |than We have,
20 |40 160 180 |100 3 (3 50) =— 10 and 3)(z, — 46) = 70
Frequency | 15 37 74 99 120 i=1 =1
Ans : [Board Term-1 2011] 3 x;—50n =—10 (1)
i=1
We prepare following table to find mean. .
and > x4 —46n =70 (2
i=1
C.L. £ i zif Subtracting (2) from (1) we get,
0-20 15 10 150

—4n =—80 = n =20
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Substituting this value of n in equation (1) we have 165 106-170 | 60 397
i%; —50 % 20 =— 10 175 170-180 |38 365
- 185 180-190 |22 387
S, =990 195 190-200 |3 390
i=1
n Now N=390; 4+ =195
Mean M :l<2$¢>:92ﬂ:49~5 . . Z N
n\i=1 0 Cumulative frequency just greater than 5 is 36 and
Hence, . — 20 and mean — 49.5 tche corresponding class is 150-160. Thus median class
is 150-160.
134.Prove that };(z;—7)=0 Here, [ =150, f=116, h=10, F= 151
Ans : N_F
Median, M, = l—l—( 2 7 )h
We have T = %(Z%)
i=1 _ 195 — 151
) =150+~ x 10
nT = Y,
i=1 =153.8
Now, Z(:z;,;—f) = (B —=T)+ (B —T)+ .. + (2 —T)

i=1

En)(xi—f) =(m+m+ .. +z)—nT

—_

n

i(x,ff) :élxifnf = Z(fl?,v*f)

=1 i=1

Hence 2”: —T) =0 136.The mean of n observations is x, if the first term is
’ izl( ' ) = increased by 1, second by 2 and so on. What will be
. ?
135.Compute the median from the following data : the new mean
Ans :
Mid-values 115 | 125 | 135 | 145 | 155 | 165 | 175 | 185 | 195
F 6 25 (48 |72 [116 |60 |38 |22 |3 I term +1
ey II term +2
Ans : I term +3

Here, the mid-values are given So, we should first n terms +n

find the upper and lower limits of the various classes.
The difference between two consecutive values is

The mean of the new numbers is

=125-115=1 n(n+1
h 5-115=10 ) ( . ) ()
Lower limit of a class = Mid-value — & n 2

2
137.The mode of a distribution is 55 and the modal class
is 45-60 and the frequency preceding the modal class

Upper limit = Mid- value —l—%
is 5 and the frequency after the modal class is 10.

Find the frequency of the modal class.

Mid-value | Class Frequency | Cumulative Ans :

Groups Frequency o
115 110-120 |6 6 Mode, M, =55
125 120-130 |25 31 Modal class = 45 — 60
135 130-140 |48 7 Frequency of the class preceding,
145 140-150 | 72 151 f=5
155 150-160 | 116 267 Frequency of the class succeeding the modal class,
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£ =10

Let the frequency of modal class be f.

f—4
Mod M, =1+ Xh
oce of— -}
_ f=5
55 =45+ 5ty X 15
A )
10_<2f715>><15
10 _ f=5
15~ 2f— 15
2  f-15
3 72— 15

Af—30 = 3f— 15
Af—3f =—15430 = f=15

FOUR MARKS QUESTIONS

138.The median of the following data is 525. Find the
values of = and y, if total frequency is 100 :

Class Frequency
0-100 2

100-200 5

200-300 x

300-400 12
400-500 17
500-600 20

Statistics Chap 14
Class Frequency
600-700 Y
700-800 9
800-900 7
900-1000 4
Ans : [Board 2020 Delhi OD STD]

We prepare cumulative frequency table as given below.

Class Interval | Frequency (f) | Cumulative
frequency c.f.
0-100 2 2
100-200 5 7
200-300 x T+
300-400 12 19+2
400-500 17 36+
500-600 20 56 + z
600-700 Y 56 +z+y
700-800 9 65+ 2+ y
800-900 7 2+x+y
900-1000 4 6+z+y
N =100
From table we have
76+ x4+ y =100
z+y =100—-76 =24 (1)

Here median is 525 which lies between class 500 — 600.
Thus median class is 500-600.

Ny _F
Median, M, :l—l—(2 7 )h
100
525 = 500 + *064_33) x 100

25 = (50 — 36 — z)5

M-z =2 =5
¢ =14-5=9

Substituting the value of z is equation (1), we get
y =24-9 =15

Hence, t =9 and y =15

139.1f the median of the following frequency distribution
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is 32.5. Find the values of fi and f..

Statistics

Class 0- | 10- | 20- | 30- | 40- | 50- | 60- | Total
10 120 |30 {40 |50 |60 |70

Frequency | fi |5 |9 |12 | f [3 |2 |40

Ans : [Board 2019 Delhi]
Class Frequency (f) Cumulative
Frequency (cf)
0-10 h h
10-20 5 fith
20-30 9 fit+14
30-40 12 fit+ 26
40-50 3 fit ht26
50-60 3 fit h+29
60-70 2 fit b+ 31
N=Y f=40
Now, fi+ £+31 =40
fith =9
HL=9—-f (1)

Since median is 32.5, which lies in 30-40, median class
is 30-40.

Here 1 =30, 4 =40 =20, f =12 and F =14+,
Now, median = 3.25
N

z+<2‘cf>><h =325
f
20 — (14

30*(%% 10 = 32.5

6—/ _
( 2 >>< 10 =25

60 — 10f
g T 20
60 — 10f = 30

10/ =30 > f, =3
From equation (1), we getfy =9—3 =6
Hence, fi =3 and f;, =6

140.The marks obtained by 100 students of a class is an

examination are given below:

Marks 0- | 5- | 10- | 15- | 20- | 25- | 30- | 35- | 40- | 45-
5 |10 |15 |20 |25 (30 [35 |40 |45 |50

Page 461

No. of 2 |5 6 8 10 |25 [20 |18 |4 2
Students

Draw ‘a less than’ type cumulative frequency curves
(ogive). Hence find median.

Ans : [Board 2019 Delhi]
Marks No of students cf
Less than 5 2 2
Less than 10 5 7
Less than 15 6 13
Less than 20 8 21
Less than 25 10 31
Less than 30 25 o6
Less than 35 20 76
Less than 40 18 94
Less than 45 4 98
Less than 50 2 100

A
100+
90+
80+
70
60+
50
40+
301
20+
10+
X
From graph, % = % =50

Now, locate the point on the ogive where ordinate is
50. The z-coordinate corresponding to this ordinate
is 28.8. Therefore, the required median on the graph
is 28.8.

141.The arithmetic mean of the following frequency

distribution is 53. Find the value of k.

Class 0-20 | 20-40 |40-60 |60-80 |80-100

Frequency |12 15 32 k 13
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Ans : [Board 2019 Delhi]
Class Class Frequency | fiz;
Interval | Marks (z;) | (f)
0-20 10 12 120
20-40 30 15 450
40-60 50 32 1600
60-80 70 k 70k
80-100 |90 13 1170
Total 2+ k 3340 + 70k
2 fixi
Mean, M =<
2
_ 3340+ 70k
3 ="k

53(72 + k) = 3340 + 70k
3816 + 53k = 3340 + 70k
70k — 53k = 3816 — 3340
17k =476 = k =28

Hence, value of k is 28.

142.The following distribution gives the daily income of 50
workers of a factory:

Daily income | 200- |220- |240- |[260- |280-
(in 7) 220 240 260 280 300
Number of 12 14 8 6 10
workers

Convert the distribution above to a ‘less than type’
cumulative frequency distribution and draw its ogive.

Ans : [Board 2019 Delhi]
Daily Income (in %) Cumulative
Frequency
Less than 220 12
Less than 240 26
Less than 260 34
Less than 280 40
Less than 300 50

Statistics Chap 14
YA
60
>
[}
S 50- (300, 50)
o
(&)
= 401 (280, 40)
[«6]
£ a0 (260, 34)
R 240, 26
e (240, 26)
g 20
]
© 0 (220, 12)

50 100 150 200 250 300 X
Daily Income

143.Find the mode of the following frequency distribution

Class 25- | 30- | 35- |40- |45- |50-
Interval 30 35 40 45 50 99

Frequency | 25 34 50 42 38 14

Ans : [Board 2019 OD Standard]
25-30 25
30-35 34
35-40 50
40-45 42
45-50 38
50-55 14

Class 35-40 has the maximum frequency 50, therefore
this is model class.

Now, ! =35 f =50, f =34, f =42, h =5

Mode, M:lﬂ-(%h
_ 50 — 34
=35+ (35 50—31—12) X 0
=35+ 1625 35410
_ 105410 _ 115 _
= 105410 _ 115 _ 3533

144.Change the following data into ‘less than type’
distribution and draw its ogive:

Class 30- |40- |50- [60- |70-|80-
Interval 40 50 60 70 80 90

Frequency |7 5 8 10 |6 6 8
Ans :

[Board 2019 OD Standard]
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Classes

Cumulative frequency

less than 40

7

less than 50 7T+5=12
less than 60 12+8 =20
less than 70 20+10=30
less than 80 30+6 =36
less than 90 36 +6 =42
less than 100 42+ 8 =50

Yl
951
901
451

O] 10 20 30 40 50 60 70 80 90 100 X
(Cl) —

Scale : at z-axis,1 small division = 10 units

at y-axis, 1 small division = 5 units

145.The table below show the salaries of 280 persons:

Salary (In thousand ) | No. of Persons
5-10 49

10-15 133

15-20 63

20-25 15

25-30 6

30-35 7

35-40 4

40-45 2

45-50 1

Calculate the median salary of the data.

Ans :

[Board 2018]
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Salary No. of Persons (f) | c.f.
(In thousand %)

5-10 49 49
10-15 133 182
15-20 63 245
20-25 15 260
25-30 6 266
30-35 7 273
35-40 4 277
40-45 2 279
45-50 1 280
We have % = @ =140

Commutative frequency greater than just greater
than 4 =140 is 182 and the corresponding class is
10-15. Thus median class is 10-15.

Median

N _
M, —l+<2 F)h

f
(140 — 49
=10+ g5 X5
0. 91 x5
= 10+555> = 1342

Median salary is ¥ 13.42 thousand or ¥ 13420 (approx)

146.The mean of the following distribution is 18. Find the
frequency of the class 19-21.

Class 11- | 13- | 15- |17- [19- |21- |23-
13 15 17 |19 |21 23 |25

Frequency |3 6 9 13 | f 5 4
Ans : [Board 2018]

Class | Class mark | Frequency (f) | fz

11-13 |12 3 36

13-15 |14 6 84

15-17 |16 9 144

17-19 |18 13 234

19-21 |20 f 20f

21-23 |22 5} 110

23-25 |24 4 96

40+ f 704 + 20f

Mean, M = %
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704 + 20f

18 =057

720+ 18f =704 +20f = f =8

147.The following distribution gives the daily income of 50
workers of a factory:

Daily Income | 100- | 120- |140- |160- | 180-
(in T) 120 140 160 180 200
Number of 12 14 8 6 10
workers

Convert the distribution above to a less than type
cumulative frequency distribution and draw its ogive.

Ans : [Board 2018]
Cumulative frequency distribution table is given
below.

Daily Income | Number of Cumulative

(in %) Workers (f) | Frequency (c.f.)
100-120 12 12

120-140 14 26

140-160 8 34

160-180 6 40

180-200 10 50

Cumulative frequency distribution table less than
type is

Less than Daily income | Number of Workers ()
in (%)

100 0

120 12

140 26

160 34

180 40

200 50

Statistics

Y
551
501
451
40
351

No. of workers (cf)
== N N W
g o ot o ot O

1cm =320 on z-axis

Chap 14

lcm= 5 workers on y-axis

0 V100 120 140 160 180 200 X
Daily income &) —

148.Literacy rates of 40 cities are given in the following
table. It is given that mean literacy rate is 63.5, then
find the missing frequencies z and y.

Literacy | 35- | 40- | 45- | 50- | 55- | 60- | 65- | 70- | 75- | 80- | 85-
rate (in |40 |45 |50 |55 [60 |65 |70 |75 |80 |85 |90
%)

Number |1 2 3 z y 6 8 4 2 3 2
of cities

Ans : [Board Term-1 2016]

We prepare following table to find mean.

C.IL 2 U f fu

35-40 37.5 -5 1 -5

40-45 42.5 -4 2 -8

45-50 75.5 -3 3 -9

50-55 52.5 -2 x -2z

55-60 57.5 -1 Y -y

60-65 62.5=a |0 6 0

65-70 67.5 1 8 8

70-75 72.5 2 4 8

75-80 77.5 3 2 6

80-85 82.5 4 3 12

85-90 87.5 5 2 10

Total 2 f= 2 fui=
3l+z4+y |22-2z—y
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Here, 2 f=314+z+y=40
dfu =22—-2x—y
2 fui
Mean M =a+55-Xh
2
(22—233—3/
63.5 :62.5+TX 5
2z+y =14 .(2)

Solving equation (1) and (2) we have x =5 and y = 4

149.Find the mode of the following frequency distribution

Class-Interval

25-35 7

35-45 31
45-55 33
55-65 17
65-75 11
75-85 1

Ans : [Board Term-1 2015]

Class 44-45 has the maximum frequency 33, therefore
this is model class.

Now L =45, =31, f=233 =17, h= 10
B fi—5

B 33 — 31
=+ 56 3117

Mode,

x 10

_ 2 _
*45+18 X 10 = 46.1

150.0n the sports day of a school, 300 students participated.
Their ages are given in the following distribution :

Age (in |5-7 |79 [9-11|11- |13- |15~ |17-
years) 13 |15 |17 |19
Number |67 |33 |41 95 |36 13 15
of

students

Find the mean and mode of the data.
Ans : [Board Term-1 2015]

We prepare following table to find mean.

Age z; f f
5-7 6 67 402

Statistics Page 465

7-9 8 33 264

9-11 10 41 410

11-13 12 95 1140

13-15 14 36 504

15-17 16 13 208

17-19 18 15 270

Y f=300 | fz=3,198

Mean, M = sz;c =300 —10.66

Class 11-13 has the maximum frequency 95, therefore
this is model class.

Now I =11, f=95, f—4l, =36, h—2
Mode, M, = l+<%>h
3 95 — 41
= U+ 150—41—36 < 2
:11+%x2

=11+095=1195

151.The median of the following data is 525. Find the
values of z and y if the total frequency is 100.

Class Interval | Frequency
0-100 2

100-200 5

200-300 x

300-400 12
400-500 17
500-600 20
600-700 Yy

700-800 9

800-900 7
900-1000 4

N=100
Ans : [Board Term-1 2013]

We prepare following cumulative frequency table to
find median class.

Class Interval | Frequency Cumulative
frequency

0-100 2 2

100-200 5 7
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200-300 z T+z
300-400 12 19+ =
400-500 17 36+ T
500-600 20 56+ T
600-700 Y 56+ z+y
700-800 9 65+ z+y
800-900 7 24 zty
900-1000 4 76+ oty
N =100

Here median is 525, which lies between class 500-600.
Thus median class is 500-600.

Now, 76+ z+y =100
x4y =100 — 76 = 24 (1)
N _F
Median, M, :l—l—(2 7 )h
100 (36 + )

25 =(50—-36—-25

25
(4—2) =F =5
z=14-5=9

Substituting the value of z in equation (1),
y =24—9=15

Hence, z =9and y=15

152.Monthly expenditures on milk in 100 families of a
housing society are given in the following frequency

distribution :

Monthly | 0- 175- | 350- | 525- | 700- |875- | 1050-
expendi- | 175 | 350 |525 |700 |875 1050 | 1125
ture (in

Rs.)

Number |10 14 15 21 28 7 5
of

families

Find the mode and median for the distribution.
Ans : [Board Term-1 2016]

We prepare following cumulative frequency table to
find median class.

C.L f cf
0-175 10 10

Statistics Chap 14
157-350 14 24
350-525 15 39
525-700 21 60
700-875 28 88
875-1050 7 95
1050-1225 5 100
N =100
We have N=100 ; & =50

Cumulative frequency just greater than 4 is 60 and

the corresponding class is 525-700. Thus median class
is 525-700.

M, = l+(]2v}F>h

50 — 39
21

Median,

=525+ X 175

s 11
—525+21 X 175

=525+91.6
=616.6

Class 700-875 has the maximum frequency 28,
therefore this is model class.

Here | =700, =21, f=28 =7, h=175
f=h
u =+t p )

28 — 21
2X28=-21-7

Mode,

:700+< >><175

7

:700—1—%

X 175
=700 +43.75
= 743.75

153.Calculate the average daily income (in Rs.) of the
following data about men working in a company :

Daily < 100 | < 200 | < 300 | < 400 | < 500
income

(Rs.)

Number | 12 28 34 41 50

of men
Ans : [Board Term-1 2012]

We prepare following table to find mean.
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Class 7; (class f fx
mark)
0-100 50 12 600
100-200 150 16 2400
20-300 250 6 1500
300-400 350 7 2450
400-500 450 9 4050
2f=50 | Xfm
— 11,000
_ 2mf 11000
Mean M = ﬁ = T
= 200

Average daily income is Rs. 220.

154.If the mean of the following frequency distribution
is 91, and sum of frequency is 150, find the missing
frequency z and y :

Class 0- 30 | 30- 60- 90- 120- | 150-
60 90 120 | 150 | 180
Frequency | 12 21 T 52 Y 11
Ans : [Board Term-1 2012]
We prepare following table to find mean.
Class z; £ fx
(Class
marks)
0-30 15 12 180
30-60 45 21 945
60-90 75 T 7hx
90-120 | 105 52 5460
120-150 | 135 Yy 135y
150-180 | 165 11 1815
Total | > f= > fz=
T+ y+ 96 = 150| 8400 + 75z + 135y

96 + 2+ y = 150

z+y =54 (1)
= _ 2 [
EDY

_ 8400 + 752+ 135
o 150

91

Statistics
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13650 = 8,400 + 75z + 135y

75x+ 135y = 5250
5z 4+ 9y = 350

. (2)

Solving equation (1) and (2) we get © = 34 and y = 20

155.Find the median of the following data :

Profit (in lakh of rupee) Number of shops
More than of equal to 5 30

More than of equal to 10 28

More than of equal to 15 16

More than of equal to 20 14

More than of equal to 25 10

More than of equal to 30 7

More than of equal to 35 3

Ans :

[Board Term-1 2012]

We prepare following cumulative frequency table to

find median class.

Class f c.f.
5-10 2 2
10-15 12 14
15-20 2 16
20-25 4 20
25-30 3 23
30-35 4 27
35-40 3 30
Total 2 f=30=N

We have N=30: 5 =15

Cumulative frequency just greater than

4 is 16 and

the corresponding class is 15-20. Thus median class

)><5

is 15-20.
yY_F
Median, M, :l—|—<2 7 )h
Now, [ =15, N=30, F=14, f=2 h=5
¥y _F
Median, M, :l—i—(2 7 )h
_ 15—14
_15+< 5
=15+4+25=17.5

156.Find the value of z and y, if the median for the
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following data is 31.

Classes 0- 10- | 20- 30- | 40- 50-
10 20 30 40 50 60

Total

Frequency | 5 T 6 Y 6 5 40

Ans : [Board Term-1 2012]

We prepare following cumulative frequency table to
find median class.

C.I. f c.f.

0-10 5 5

10-20 T o+

20-30 6 114+ z

30-40 Y 11+ z+y

40-50 6 174 -ty

50-60 5 22+ zty
Total 40

Since median is 31, which lies between 30-40. Thus

median class is 30-40.
Here from table, N =22+ x+y

40 =22+ 24y

rz+y =18 (1)
yY_F
Median, M, :l—|—<2 7 )h
20 — (11 + z)
31 =30 +|————=| X 10
= (9—z)x 10
)
y =90 — 10z
10z+y =90 .(2)

Solving equation (1) and (2) we get z =8 and y =10

157.The following table gives the daily income of 50
workers of a factory.

Daily 100- 120- 140- 160- 180-
income 120 140 160 180 200
(in Rs.)

Number |12 14 8 6 10
of
Workers

Find the mean, mode and median of the above data.
Ans : [Board Term-1 2009]

We prepare following table to find mean.

Statistics Chap 14
C.I f c.f. X U = fu;
Zi—a
h
100- 12 12 110 -2 -24
120
120- 14 26 130 -1 -14
140
140- 8 34 150 0 0
160
160- 6 40 170 1 6
180
180- 10 50 190 2 20
200
2f 2 fu;
=50 =—12

Let a be assumed mean be a = 150

Zﬁui
Mean M =a+ X h
2k
. —12
= 150+—50 X 20
=150 — 4.8 = 145.2
Now N=50; =25

Cumulative frequency just greater than 5 is 26 and

the corresponding class is 120-140. Thus median class
is 120-140.

Now [ =120, f=14, F=12 and h= 20
y_F
Md :l+(2 f )h

25 —12
14

Median,

:120+( >><20

=120+ 18.57 X 138.57
Mode = 3 Median —2 Mean

=3 X 138.57 -2 x 145.2

=415.71 —290.4 = 125.31

Hence, mean is 145.2, median is 138.57 and mode is
125.31.

158.Find the mode of the following distribution of marks
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obtained by the students in an examination :

Marks 0-20 20-40 |40-60 |60-80 |80-100
obtained

Number |15 18 21 29 17
of

students

Given the mean of the above distribution is 53, using
empirical relationship estimate the value of its median.

Ans : [Board Term-1 SQP 2017]

Class 60-80 has the maximum frequency 29, therefore
this is model class.

Here, [=60, =29, =21, =17 and h =20
_ f—=F

_ 8
= 60 + 55— 3 X 20

Mode,

=604+8 =068

Now 3M; = M,+2M

=68+2 X 53

:ﬂ:

M, 3

58

Hence median is 58.

159.0n the annual day of school, age-wise participation
of students is given in the following frequency
distribution table :

Age (in years) Number of students
Less than 6 2

Less than 8 6

Less than 10 12

Less than 12 22

Less than 14 42

Less than 16 67

Less than 18 76

Find the median of the students and how can get the
median graphically 7

Ans : [Board Term-1 2016]
Age of C.L c.f. f
students
Less than 6 | 4-6 2 2
Less than 8 | 6-8 6 4
Less than 10 | 8-10 12
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Less than 12 | 10-12 22 10
Less than 14 | 12-14 42 20
Less than 16 | 14-16 67 25
Less thanl8 | 16-18 76 9

Now N=76; =38
N

Cumulative frequency just greater than 5 is 42 and
the corresponding class is 12-14. Thus median class is
12-14.
A
80
70
60
50 1
404 P
38
30 1
20 1

104

13.6
8 10 12 14 16 18 20

0 2 4 6

160.Find the median of the following data :

Class 0- |[20- [40- |60- |80- |[100- |120-
Interval 20 (40 |60 |80 |[100 |120 |140

Frequency | 6 8 10 (12 |6 5 3

How can we find the median graphically ?

Ans : [Board Term-1 2015]

Classes c.f.
More than 0 50
More than 20 44
More than 40 36
More than 60 26
More than 80 14
More than 100 8

More than 120 3

To draw an ogive we take the indices : (0, 50), (20, 44),
(40, 36), (60, 26), (80, 14), (100, 8) and (120, 3).
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Y distribution :
60 Age of 5-7|7-919- |11- |13 |15- |17-
students (in 11 |13 |15 |17 |19
501 years)
40 Number of [20 |18 |22 |25 |20 |15 |10
students

30
,,,,,,,,,,,,,,,,, Draw a ‘less than type’ ogive for the above data and
20 ! from it find the median age.
‘ Ans : [Board Term-1 2015]
104 1
1 - Students c.f.
0 20 40 60 &80 100 120 X Less than 7 20
From graph, % — % =925 Less than 9 38
Less than 11 60
Median, M; =616 Less than 13 85
By Formula Method : Less than 15 105
Classes f of Less than 17 120
0-20 6 6 Less than 19 130
20-40 8 14 Y4
130
40-60 10 24
- 120
60-80 12 36 Median Class
110
80-100 6 42 0
100-120 5 47 1007
90
120-140 3 50
80
Now N=50; 5 =25 70
Cumulative frequency just greater than 4 is 36 and ~ f----eeoooooooo-
the corresponding class is 60-80. Thus median class 601
is 60-80. 50 1
Now [=60, f=12, F=24, h=20 40
y_ i
Median, M, = l—|—< 2 7 )h 30
20 1
=60+ % % 20 10

. 5 0 2 4 6 8 10 12 14 16 18 20 X
=60+ 15 X 20 =60+

This curve is the required cumulative frequency curve
185

=3 or an ogive of the less than type.
— 61.67 Here, N =130,
So N _130 _ g5
161.In annual day of a school, age-wise participation ’ 2 2

of students is shown in the following frequency Now, we locate the point on the ogive whose ordinate

is 65. The =z co-ordinate corresponding to this
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ordinate is 11.4. Hence. the required median on

graph is 11.4.

the

Statistics

162.In an orchard, the number of apples on trees are

below :

Number | more | more | more | more | more | more | more

of than | than |than |than |than |than |than

apples | of of of of of of of
equal | equal | equal | equal | equal | equal | equal
to to to to to to to
50 60 70 80 90 100 | 110

Number | 60 55 39 29 10 6 2

of trees

Draw a ‘more than type’ ogive and hence obtain

median from the curve.

Ans : [Board Term-1 2015]
Apples c.f.
More than 50 60
More than 60 55
More than 70 39
More than 80 29
More than 90 10
More than 100 6
More than 110 2

YA
707

(=2}
s}
|

ot
e}
|

Cumulative frequency
w o
S o
| |

[\l
s}
|

—
s}
|

Number of Apples

IS PTT TS AS SS® X

This curve shows cumulative frequency on an ogive of

the ‘more than type’.

Here N =60,
N _ 60 _
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Now, we locate the point on the ogive whose ordinate
is 30. The z-co-ordinate corresponding to this ordinate
is 79. Hence, the required median on the graph is 79.

163.The following distribution gives the distribution of life
times of washing machines of a certain company :

Life time | 1000- | 1200- | 1400- | 1600- | 1800- | 2000- | 2200-
(in hours) | 1200 | 1400 | 1600 | 1800 | 2000 | 2200 | 2400
Number 15 60 68 86 75 61 45

of washing

machines

Convert the above distribution into ‘less than type’
and draw its ogive.

Ans : [Board Term-1 2015]
Life time c.f.
Less than 1200 15
Less than 1400 75
Less than 1600 143
Less than 1800 229
Less than 2000 304
Less than 2200 365
Less than 2400 410
Yi
450 1
(2400, 410)
400 1
. (2200, 365)
= 350
2
5300 . (2000, 304)
© 250
'% (1800, 229)
= 200
5
S 1907 (1600,143)
100+
(1400,75)
50
(1200,15) N
L N\ N\ L N\ N\ N\
B A

164.Following distribution shows the marks obtained by a
class of 100 students :

Marks 10- |20- |30- [40- |50- |60-
20 30 40 50 60 70
Frequency | 10 15 30 32 8 5

Draw a ‘more than’ ogive for the above data
Ans : [Board Term-1, 2012, Set-48]
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Yi
Marks Frequency
More than 10 100
More than 20 90
More than 30 75
More than 40 45
More than 50 13
More than 60 5
More than 70 0
‘More than’ ogive is shown below :
Yi
100 - (10,100)
90
801 0 10 20 30 40 X
70 Class
oy N _ 100
g 60 From graph, 5 =5 = 50
=
T 50
& Hence, Median = 25
40
30 - 166.The following distribution gives the daily income of 50
workers of a factory :
20
Daily 200- | 250- |300- |350- |400- |450-
101 income(In | 250 |300 |350 |400 |[450 |500
. Rs.)
0 10 20 30 40 50 60 70 X Number 10 5 11 8 6 10
Marks
of workers
165.Draw more than ogive for the following distribution. Convert the distribution to a ‘less than type’
Find the median from the curve. cumulative frequency distribution and draw its ogive.
Hence obtain the median of daily income.
Classes 0-10 10-20 20-30 30-40 40-50 Ans : [Board Term-2, 2012, Set-55]
Frequency | 10 18 40 20 12
Daily income (Classes) | No. of workers (c.f.)
Ans : [Board Term-1, 2012, Set-48]
Less than 250 10
More than c.f. Less than 300 15
0 100 Less than 350 26
10 90 Less than 400 34
20 72 Less than 450 40
30 32 Less than 500 50
40 12
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g
A

Yy

>~ >

o ot
1 1

Cumulative frequenc
— [\ [\ (%) (O8]
ot o ot o ot
| | | | |

104

0 250
Class limits

From graph. % = % =25

Hence, Median daily income = Rs. 345.

300 350 400 450 500

X

167.Draw ‘‘less than ogive”” and more than ogive’ for the
following distribution and hence find its median :

Class 30- | 30- | 40- |50- |60- |70- |80-
30 (40 |50 |60 |70 |80 |90

Frequency |10 |8 12 |24 |6 25 |15
Ans : [Board Term-1, 2012, Set-39, 48, 50]
Less than | c.f. More than | c.f.

30 10 20 100

40 18 30 90

50 30 40 82

60 54 50 70

70 60 60 46

80 85 70 40

90 100 80 15

Statistics

100+

90

Qo
o o o jan)}
| | | |

Cumulative frequency
o

e - N O R S, BN NP |
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Y More than
20,1 ; 90,10
(20,100) O8VE T ess than ( )
ogive
(30,90)
(80,85)

(30,10) (80.15)

0 10 20 30 40 50 60 70 80 90 X

168.The following table gives the weight of 120 articles :

Weight 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
(in kg)

Number |14 17 22 26 23 18
of

students

Change the distribution to a ‘more than type’
distribution and draw its ogive.

Ans : [Board Term-1, 2012, Set-48]
Weight (in kg) 0 Cumulative Frequency
More than to 10 120
More than to 20 106
More than to 30 89
More than to 40 67
More than to 40 41
More than to 50 18
More than to 60 0

Plotting the points :
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(0,120)

100

o o O

Cumulative frequency
o

W B 0 o I 0 ©
o O o

=N
o O

(10,106)

(20,89)

(30,67)

More than

ogiye

(50,18)

0 10

20

30

40

50 60

<y

Lower limits

169.Draw a ‘more than ogive’ for the following data :

Statistics

20+

Cumulative frequency

—
o
|
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0 10 20 30 40 50 60 70 80 X
Lower Limits

170.The distribution of monthly wages of 200 workers of a

certain factory is as given below :

Class 0- |10- | 20- | 30- | 40- | 50- | 60- | 70-
10 {20 |30 |40 |50 |60 |70 |80

Frequency | 5 9 10 |12 |8 7 5 4

Ans : [Board Term-1, 2012, Set-48]

More than c.f.

0 60

10 55

20 46

30 36

40 24

50 16

60

70

80 0

Monthly 80- 100- | 120- | 140- | 160-
wages (in Rs.) | 100 120 140 160 180
Number of 20 30 20 40 90
workers

Change the above distribution to a ‘more than type’
distribution and draw its ogive.

Ans : [Board Term-1, 2012, Set-60]
Wages c.f.

More than 80 200

More than 100 180

More than 120 150

More than 140 130

More than 160 90

More than 180 0
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YA

200+
190+
1804
170+
160+
150+
140+
130
120
1104
1004
90+
80+
70+
60
50
40+
30
20+
10+

(80,200)

(100,180)

(120,150)

More than ogive

(140,130)

(160,90)

0
80 100 120 140

Lower Lts

160

180 X

171.The following are the ages of 200 patients getting
medical treatment in a hospital on a particular day :

Age (In | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
years)

Number |40 22 35 50 23 30
of

Patients

Write the above distribution as ‘less than type’
cumulative frequency distribution and also draw an

ogive to find the median.
Ans :

[Board Term-1 2015]

Less than c.f.
10 0
20 40
30 62
40 97
50 147
60 170
70 200

We have N =200

So, & =100

Statistics
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Plotting the obtained coordinates (20,40), (30, 62),
(40, 97), (50, 147), (60, 170) and (70, 200) and draw
‘less than type’ curve.

Yi

220+
200+
180+
160+
140+
120+
100+
80+
60+
40
201

0 10 20 30 40 50 60 70 80 90

172.The following frequency distribution shows

Median = 40.6

X

the

distance (in meters) thrown by 68 students in a
Javelin throw competition.

Distance | 0- 10- |20- |[30- |40- |50- |60-
(in m) 10 20 30 |40 50 60 70
Number |4 5 13 20 14 8 4
of

students

Draw a less than Ogive for the given data and find the

median distance through using this curve.

Ans :
Distance Number of | Less than c.f.
(in m) Students distance (in
m)
0-10 4 Less than 0 |0
10-20 5 Less than 10 | 4
20-30 13 Less than 20 |9
30-40 20 Less than 30 | 22
40-50 14 Less than 40 | 42
50-60 8 Less than 50 | 56
60-70 4 Less than 60 | 64
Less than 70 | 68

The co-ordinates for drawing an ogive are (0, 0), (10,
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4), (20, 9), (30, 22), (40, 42), (50, 56), (60, 64),

(70, 68).
Y

0 10 20 30 40 50 60 70 X
Distance (in m)
Less than Ogive





