Statistics

( Fastracl« Revision )

» Arithmetic Mean or Mean: The arithmetic mean or mean
is the value obtained by dividing the sum of values of the
items in a series by the number of items.

1. Mean of Ungrouped Data:

(i) Direct Method: The mean of n observations x;, x;,
Ky 18
I
>, %

X = =
o /e, Xzi' 1
n I

T XXXt

(ii) Frequency Distribution: Let f;, f5, f5.... [, be the
corresponding Frequencles of xi, %, X3,..., X, Then

fixi+ foxo + 3xg + .+ X, ]

H+hE+[R+.+f,

X =

> ix
1
; fi

(ili)) Assumed Mean Method (Short Cut Method):
Let ‘A’ be the assumed mean from given data, then

= Ifd,
X=A+ SF  where deviation d= x—A
!

2. Mean of Grouped Data: The class mark of the class Interval

g by, is the mid value of gand b, ie, (x)= 20
2

(i) Direct Method:

- fix+ X+ fi X+t o X,
i+ G+ vt f,

S Fx S1fla+b)
_ 1= _ /- 2

2.f; 2.1,

i=1 fel

(ii)) Assumed Mean Method (Short Cut Method):
Let ‘A" be assumed mean occurring In the middle
of the mlid values of the class Interval, then

Mean (x) = A+ Z;:’_;;ft , where devlatlon dj= x,— A
i
(iii) Step-deviation Method:

2y, A
i h, s X, — =
5f M. where U’"T and his

Mean (X)=A+

wldth of class Interval.
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Knowledge BEOSTER S
1. The algebraic sum of the deviation of variables from
1
their mean is always zero (0), l.e., 2. filx; =x)=0.
J=1
= n ;.: +n ;1
2. Combined Mean (x) =—-1—-1
n, +n,

3. If each observation is increased by S ( or decreased
by 5), then the resultant mean is increased by 5
(or decreased by 5).

L 4. There is no need to convert discontinuous data

into continuous data, while finding the mean of

F1N

» Cumulative Frequency: It is defined as the sum of all
frequencles up to the given class.

» Mode:The observation whichis repeated (occur) maximum
number of times in the data or has the highest frequency
is called mode.

1. When the Data is Ungroupad: The observation which
occurs maximum number of times In the glven data or
has the highest frequency would be the mode of glven
data.

2. When the Data is Grouped:

fm_fp xh
zfm_fp_fs

[ = Lower limit of the modal class,

Mode = f+{

where,
fm = Frequency of the modal class,
[, = Frequency of the class preceding the
modal class,
fs = Frequency of the class succeeding the
modal class,
h = Size of the class interval
» Medlan: The medlan of a distributlon Is the value of
the middle varlable when the variables are arranged in
ascending or descending order.

1. Median of Ungrouped Data:

(1) (3) Arrange the data in ascending or descending
order and then find the number of terms n.

(b) IF nls odd, then median = (%) th observation.

(c) IF n Is even, then medlan.
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] (%)th observation

+ (% +1)th ﬂbsewatinnJ

(i) In Frequency Distribution:

(a) First Find ﬂ. where N=Xf

(b) Find the cumulative frequency of each value of
the variable and take the value which is equal to
or Just greater than N/2

(c) This value of the varlable Is the median.

2. Median of Grouped Data:

> —f
Median o [+ 27_}( hf
where, [ = Lower limit of median class,

f= Frequency of the median class,

¢f= Cumulative frequency of the class
preceding the median class,

h = Slze of the class interval,
N = Sum of the frequencies.

& Practice Exercise

@ Multiple choice Questions N

QL Which of the following is a measure of central

Qa.

Q3.

Q4.

Q5.

Q6.

tendency?
a. Class limit b. Lower Limit
c Cumulative frequency d. Medlan

While computing mean of grouped data, we assume

that the frequencies are:

a. centered at the class marks of the class
b. centered at lower Uimits of the class

c. centered at upper limits of the class

d. None of the above

If x/s are the mid-points of the class intervals
of grouped data, f/'s are the corresponding

frequencies and X is the mean, then Zf)(x; — X)
is equal to:
a. 0

[NCERT EXEMPLAR]

b. -1 c 1 d 2

In the formula, x = A +E§£L for finding the mean
]

of grouped data, d/'s are deviations from A of:

[NCERT EXEMPLAR]

a. lower limits of the classes

b. upper limits of the classes

c. mid-points of the classes

d. frequencies of the class marks

Construction of a cumulative frequency table is

useful in determining the: [NCERT EXENPLAR]

a. mean b. mode
c. median d. All of these

The range of the following data is:

» Empirical Formula: Mode = 3 (Medlan) -2 (Mean)

Q 8. For the following distribution:

Diameter

(in mm) 70-80

30-40| 40-50| 50-60| 60-70

No. of screws

10

15

18

12

7

a. 10
Q7.

b. 30

¢ 50

frequency value of modal class is:

d. 70

In the following distribution table, the preceding

Class

0-5

5-10

10-15

15-20

20-25

Frequency

2

5

18

14

8

a. B
c. 18
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Marks below 10| 20 30 40 | 50| 60
Number of students| 3 | 12 27 57 | 75| B0
The modal class is: [CBSE 2023]
a. 10-20 b. 20-30
c 30-40 d. 50-60

Q9. Find the upper limit of the modal class from the

QLL

given distribution:

[CBSE SQP 2023-24]

Height (in cm) Number of girls
Below 140 4
Below 145 1
Below 150 29
Below 155 40
Below 160 46
Below 165 51
a. 165 b. 160
c 155 d. 150
Q 10. Consider the following distribution:
Marks obtained Number of students
More than or equal to O 63
Mare 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:
[NCERT EXENMPLAR]
a. 3 b. 4
C 48 d. 51
Conslder the following frequency distribution:
Class 0-5 | 611 | 1217 | 1B-23 | 24-29
Frequency | 13 10 15 8 1

The upper Limit of the median class is:
[NCERT EXENMPLAR]

a. 37
c 18
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b. 175

d 185



Q 12. If median of the following data Is 345,

Daily wages (in ?) Number of workers

320-330 10
330-340 15
340-350 B
350-360 7
360-370 B

Then, find the median class.

a. 330-340 b. 350-360

c. 340-350 d Can'tbedetermined

Q 13. The just next frequency of median class in the data is:

Q14.

Q15.

Q 16.

Pocket expenses (in ¥) Number of students
(Frequency)
0-5 10
5-10 20
10-15 28
15-20 42
20-25 50
25-30 S0
a. 48 b. 42 c. 30 d. 50
For the following distribution:
Class | 0-5 | 510 | 1045 | 15-20 | 20-25

Frequency | 10 15 12 20 ]

The sum of lower Umits of the median class and
modal class Is: [NCERTEXEMPLAR, CBSE SQP 2022-23,

CBSEZ2023]
a. 15 B. 25 c 30 d. 35
Consider the data:
Class Frequency
65-B5 4
B5-105 5
105-125 13
125-145 20
145-165 14
165-185 7
185-205 4

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

[NCERT EXEMPLAR]
a 0 b. 19 c. 20 d. 38

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

[CBSE SQP 2022-23]

a. 8 b. 12 C 24 d. 36

-) Assertion & Reason Type Questions

Directions (Q. Nos. 17-21): In the following questions, a
statement of Assertion (A) is followed by o statement aof
Reason (R). Choose the correct option:
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a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion (A)

QL.

Q 18.

Q19.

Q 20.

Q2L

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) [s false

d. Assertion (A) is false but Reason (R) is true

Assertion (A): If 2f; = 20,Zfx;= 3). + 20 and mean
of the distribution is 4, then the value of 2. is 20.

Reason (R): If there are x4, X3,-....... , X, observations
where corresponding frequencies are fy, f;, ----... Is
then mean is determined by the formula,
X = Zj‘}x}'
Xf;

Assertion (A): The mode of the following frequency
distribution is 52.25 kag.

Weight (in kg) Frequency
40-45 20
45-50 30
50-55 35
55-60 20
60-65 10

Reason (R): A modal class is a class which has
highest frequency.

Assertion (A): The median of the frequency
distribution is 68.75.

Marks obtained Number of Cumulative
(Class Interval) students frequency
(Frequency)

30-40 5 5
40-50 10 15
50-60 3 18
60-70 8 26
70-80 14 40
B0-90 10 50

Reason (R): The cumulative frequency of median is
just next to the median class.

Assertion (A): The following table gives the marks
scored by students in an examination:

Marks Number of students
0-5 3
5-10 7

10-15 15

15-20 24

20-25 16

25-30 B

The succeeding frequency of modal class is 16.
Reason (R): The sum of frequency of modal class
and its preceding frequency is 40.

Assertion (A): If the median and mode of a frequency
distribution are 150 and 154 respectively, then its
mean is 148.

Reason (R): The relation between, mean, mode and

medlan is:
Mode = 3 (Median) — 2 (Mean)
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Q22.
Q23.

Q 24.

Q 25.

AR o

-) Fill in the Blanks Tupe Questions N

TiP:

The preceding frequency value of modal class is just
before the modal class.

The mean of first 10 prime numMbers is .......cccceeeeans
If the mean of 18 observations is 25 and each
observation is decreased by 5, the new mean will be

------------------------------

22 2fu A
In the formula x=a+h(£} for finding
2fi
the mean of grouped frequency distribution,
U= e [NCERT EXEMPLAR]
............................ is the value of the middle variable

when the variables are arranged in ascending or
descending order.

Q 26. If the values of mean and mode are respectively
30 and 15, then median is .......ccceeeeecenereennne.

*{ TI'I.IB/F&'SE Type Questions N

Q 27. The algebraic sum of the deviation of variables
from their mean is always zero.

Q28. The value of x, if the mean of 5 observations
X, x+2,x+4,x+6and x+ 81Is 11, will be 7.

Q29. In the frequency distribution, if Zf,x; = 750 and
2f; = 25, the mean of the distribution is 25.

Q 30. If the values of mean and median are 53.6 and
55.81, then the value of mode is 60.23.

Q3L The preceding frequency is just after the modal
class.

Solutions

. (d) Median

(a) centered at the class marks of the class.
(a) Given. X Is a mean.

Therefore, E&L
Zf
= x £f = fx,

Now, X (xi— X) = X fixi— X Zfi o $f,x, = £fx; = O

(c) mid-points of the classes

(c) median

(c) Here, upper class boundary of the highest interval

=B0=w

and lower class boundary of the lowest Interval
=30 =

Range of grouped data = u-{=80-30 =50

(b) In the given distribution table. the highest

frequency is 18. Therefare its modal class is 10-15.

B.
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Hence. the preceding frequency value of modal
class Is 5.

(c) The frequency table In terms of class Intervals Is
shown belowvr.

Marks | Number of | Class .

below students | intervals requency
10 3 0-10 3
20 12 10-20 12-3w9
30 27 2030 | 27-12=15
40 57 30-40 |57-27=30
20 75 40-50 |[75-57=18
60 80 5060 | B0-75=5

Here. highest frequency is 30. which Lles in the
class Interval 30-40. This class Is sald to be modal
class.

v
9. (d) The frequency table in terms of class intervals Is

shown below

(eh M meer | intervals | Freauency
Below 140 4 135-140 4
Below 145 T 140-145 1N-4=7
Below 150 29 145-150 | 29-11=1B
Below 155 40 150-185 | 40-29=11
Below 160 46 155-160 | 46-40=6
Below 165 51 160-165 51—-46=5

Here, highest frequency Is 18. which Ues In the class
interval 145-150. This class is sald to be modal class.
So. upper Umit of the modal class Is 150.

10. (a) The frequency of the class 30-40 = Number of
students having maore than or equal to 30 marks
— Number of students having more than or equal to

40 marks
=51—-48 =13

@Tup

Given frequency table is not continuous, so make
continuous by subtracting —0.5 in lower limis and
adding 0.5 in the upper limits.

The cumulative frequency table is given below:

Class Frequency CF
—0.5-5.5 13 13
5.5-11L5 10 23
11.5-17.5 15 38
17.5-23.5 B 46
23.5-29.5 1 57

Here, N = 57 = ga%= 28.5. which Ues in the

cumulative frequency 3B. whose median class is
11.5-17.5. The upper limit of median class Is 175.
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12. (c) Given medlan Is 345, which Ues In the interval So. modal class Is 125-145.

340-350. Here. upper imits of median class and lower Umit of
13. (d) The cumulative frequency of given data Is shown modal class are 145 and 125 respectively.
below: Therefare. the difference of upper limits of median
Pocket expenses | Number. of Cumulative class and lower Umit of modal class Is 145— 125 « 20.
(in ?) students frequency (cf) _
(Frequency) 16. (b) Given.
06 10 10 Mode — Median = 24
5-10 20 30 - Mode = 3 (Medlan) — 2 (Mean)
10-15 28 58 Median + 24 = 3 (Median) — 2 (Mean)
]E‘ZU 42 ]Dg = 2 (Median —Mean) = 24
20-25 50 15
Medlan — M = T2
25-30 30 180 :" R ol
N 180 17. (a) Assertion (A): Given. £ fj= 20. £ fix;= 31 + 20
Here, "i" = T = 90, since 90 Ues In the cumulative and mean of data s i
frequency 100. So. medlan class Is 15-20. Thih Sa Eﬂ
Here. the next class Interval s 20-25. where Zf,
frequency Is 50. 3220
14. (b) The cumulative frequency is shown belows = b= -"/_;EI
Cumulative . . 20 « B0
Class Frequency = :
i el = 3. 60=1=20
=2 i i So. Assertion (A) Is true.
5-10 15 25
10415 12 37 Reasan (R): It Is true to <ay that In frequency
.. T
15-20 20 o7 distribution. the mean Is determined by X = ——-ir;:f-
20-25 9 66 =l
N 66 Hence. both Assertion (A) and Reason (R) are
Here, N = 6b = 53 < 33. which Ues In the true and Reason (R) is the correct explanation of

Assertion (A).

18. (d) Assertion (A): In the frequency distribution,
the highest frequency is 35. which lies in the class
interval 50-55.

So. modal class Is 50-55.
Here. {=50. f=35.f,=30and f,=20.h=5

cumulative frequency 37. So. medlan class Is 10-15.
In the glven table. the highest frequency is 20. So.
modal class Is 15-20.

Here. lower Umits of median class and modal class
are 10 and 15 respectively.

Therefore, the sum of lower Umits of median class

f_—F
and modal class Is 10 + 15, Le. 25. Mode =I+[2f m - P f ]xh
15. (c) The cumulative frequency table is shown below: m~pT s
Cumulative 35-30
=8
Class Frequency frequency s ( 2x35-30-20 X3
65-85 4 4 N
85-105 5 9 ) 70-50 ~ 20
105-125 13 22 = 50 + 125 = 51.25 kg.
125-145 50 42 So. Assertion (A) is false.
Reason (R): It Is a true statement.
L g L 2 Hence. Assertion (A) is false but Reason is true.
165-185 7 63 19. (c) Assertion (A): Given. the sum of frequencies is
185-205 4 67 N = 50.
N _ &7 - - N_39_ 35 which Ues in th lati
Here. N = 67 = S === 335 which les in the b FE B WHIEH MRS 10 B8 WERiatE
cumulative frequency 42 So. median class is 125-145. frequency 26.
In the given table, the highest frequency Is 20. So. median class Is 60-70.

m @& www.studentbro.in
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Here. (= 60. f= 8. cf=18 and h= 10 23. Let 18 observations be xj, x3. ... xjg.

N F Then. mean of 18 observations Is
——C
Medlan = [+ 2 x h 15
f Zx].
25=421 (1)
=E}D+25_]BX1U ]B
When 5 is decreased in each observation. then new
= E:[]+E =60+ 875=68.75 mean
8 18
So. Assertion (A) Is true. g(xr —5)
Reason (R): Given Reason (R) is false. because K== 18
cumulative frequency Is Just before the medlan class. 1B -
Hence. Assertion (A) is true and Reason (R) is false. %—Y.5
20. (c) Assertion (A): In a given table. the highest = del = fo]
frequency Is 24, whose modal class Is 15-20. i
The succeeding frequency of modal class is 16. zx
So. Assertlon (A) Is true. _ J=l ,;_ (5+5+_18 times)
Reason (R): In the given table. frequency af modal 18 18
class is 24 and preceding frequency Is 15. 1Bx5
: - =25- (from eq. (1))
. The sum of modal class frequency and preceding 18
frequency Is 24 + 15, Le., 35.
AHENCY ¥ =25—5 20

So. Reason (R) Is false.
Hence. Assertion (A) is true but Reason (R) Is false. 24, f%“
21. (a) Assertion (A): Given that.

medlan «= 150 and mode = 154 25. Medlan
By using empirical relation. 26. Glven. mean = 30 and mode = 15

Mode = 3 Median — 2 Mean

mode = 3 (median) — 2 (mean)
15 = 3 (Median) — 2 x 30

= 154 = 3 x 150 — 2 (mean
( ) - 3 (Median ) =15 + 60
= 2 (Mean) = 450 — 154
. Yo
296 — MEdIElI'I (] s 1] 25
= Mean = = ¢ 148. 3
27. True
So. Assertion (A) is true. S urmiof oBservations
28. Mean =
Reason (R): It is true to say that the relation between Number of observations
mean. mode and medlan Is _ H_x+(x+2}+(x+£l)+(x+6)+(x+8)
Mode = 3 (Median) — 2 (Mean) - S
Hence. both Assertlon (A) and Reason (R) are = 55=5x+20
true and Reason (R) Is the correct explanation of hx=35
Assertion (A). == Xl

Hence. given statement is true.

e 29. Glven.Zfp=750and L f =25

TR!CK >fx, 750
First 10 prime numbers are 2,3, 5,7, 11, 13, 17, 19,} Mean = ZIFI “Sg ° 30
23, 29. ‘
Hence. given statement is false.
Mean of first 10 prime numbers 30. Glven, mean = 53.6 and median = 55.81
Sum of all the observations Mode = 3 Median — 2 Mean
" Total number of observations =3 x 55.8]1-2x536
2+345+7+N+13+17+19+23+29 = 167431072
N 10 = 6023
129 Hence, given statement is true.
" 12.9 31. False. because preceding frequency Is |ust before

the modal class.

m @g www.studentbro.in
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'@! Case Study Based Questions \ ) Solutions )

L Table for cumulative frequency

Case Stl.ld\[1 Age (in years) | B-18|18-28|28-38|38-48|48-58|58-68
The COVID-19 pandemic, also known as Corona Nirabas of
virus pandemic, is an ongoing pandemic of cases (f) 8| 12| 24| 26| 16 7
Corona virus disease caused by the transmission Cumulative
of Severe Acute Respiratory Syndrome Corona 8 | 20 | 44 70 B6 a3
piratory Sy frequency (cf)
virus 2 (SARS-CoV-2) among humans. Here N-93
N _93
2 - 2 &n &6-5

Since. 46.5 lies under cumulative frequency 70.

So. medlan class Is 38-48.

= Lower Umit of medlan class = 38.

It Is clear from table 1. 3848 has the maximum
frequency. So. modal class is 38-48.

~. Upper limit of modal class « 48.

Now. upper limit of modal class - lower limit of
medlanclass =48-38=10

So. option (c) Is correct

The following tables shows the age distribution 2~ Median class is (38-48).

1 : : ; : -~ Upper limit of median class = 48
of cases admitted during a day in two diffcrent .- Modal class is (3848),

hospitals. ~. Lower Umit of modal class - 38
Table for hospital-1 Now. required average
Age (in years) | 8-18 |18-28 |28-38|38-4B8|4B-58|58-68 =% (upper Umit of median class
Number of 8 12 | 24 | 26 | 16 7 + lower Limit of modal class)
cases

Beaa) - <8643
Table for hospital-2 2 2

Age (in years) | 8-18 |18-2828-38|38-48|48-58|58-68

So. option (d) is carrect

3. Table for mean
Number of 10 18 B8 48 2B 14 Age Mid Number of
canes (in years) | value (x) | cases (frequen~ f xx
Based on the above iables, solve the following cy) (f)
questions: 8-18 13 8 104
Refer to Table-1 828 | = u £
Q1. The difference of lower Limit of median class and 28-38 =B 24 732
upper Limit of modal class is: 38-48 43 26 B
a. 0 b. 5§ 48-58 53 16 848
c. 10 d. 15 58-68 63 7 441
Q2. The average of upper limit of median class and f=93 Zhx= 3579
lower limit of modal class is: By direct method.
a. 38 b. 40 5 fx
c 42 d. 43 Hleans = =
Q 3. The mean of the given data is: 1575
a. 26.25 years b. 3247 years =53 - 3B.48 years
c 33.53 years d. 3848 years
Refer to Table-2 So. option (d) Is correct.
Q4. The mode of the given data Is: 4. It Is clear from table 2. (3B-48) has the maximum
3. 44.67 years b. 482 years frequency. Le.. 48. So. modal class is (38-48).
c 55.3 years d. 64.6 years Here. [=3B. f,=48B. f,=8.f;=2B and h=10
Q5. The median of the given data is: - fp
a. 32.7 years b. 43.6 years Mode =(+ OF F o F xh
C 42.3 years d. 48.6 years R

m- @& www.studentbro.in
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=38+ v.oms x 10
2x4B-B8-28B

=aa+[ &Dx]D] _3g, 400

96-136 60
3B + 6.67 = 44.67 years

So. option (a) Is correct

Q4. The mean time taken by an athlete Is 14.6 sec,

then the mode of the given data is:
a. 14.54 sec b. 14.64 sec
C. 14.94 sec d. 14.44 sec

Q5. How many athletes finished the hurdle race in less
than 14.6 seconds?
a 7l b. 76 c 82 d 91

5. Table for cumulative frequency
Age (in year) |B-18[1B-28|28-38[38-48|48-58(58-68
Numberof |51 8| 8 [48 | 28 | ®
cases
umulative | @ |28 | 56 | 85 | M2 | 6
Frequency (cf)
Here. N=126
L
Z 2

Since, 63 lies under cumulative frequency Ba.
So. medlan class Is (38-48).
: (=3B.f=4B.cf=36and h=10

L

Med"lan=f++-2f—~xh

m35+l53_35}><10

48

27 x10

=38+ =3B+5.6=436 years

So. option (b) Is correct

Case Study 2

A 110 m hurdle race is
organised for a group of
150 athletes. The ume,
in seconds, taken by the
athletes to run the race are
tabulate below:

Time (in sec) Number of athletes

13.8-14.0 2

14.0-14.2 4

142-14.4 5

14.4-14.6 71

14.6-14.8 48

14.8-15.0 20
Based on the above rable, solve the jfollowing
quesrions:

QL What is the class mark of class Interval
corresponding to frequency 487

a. 145 b. 14.7 C 1475 d. 14.65
Q2. What will be the upper limit of the modal class?
a. 14.4 b. 14.2 c 148 d. 14.6

Q 3. Estimate the median time taken by an athlete to
finish the race:
a. 14.76 sec
C. 1442 sec

b. 14.58 sec
d. 14.6 sec
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Solutions ~

1. Class interval corresponding to frequency 48 is
(14.6-14.8).
. Required class mark

=%{lnwer Umit + upper Umit}

1
=—[14.6+14.8
={RE+145)

. % %294 =147

So. option (b) is carrect

2. It is clear from the glven frequency distribution
table, (14.4-14.6) has the maximum frequency. Le.
71. So. modal class Is (14.4-14.6).

- Upper limit of modal class Is 14.6.
So. option (d) Is carrect.

3. Cumulative frequency table
Cl f; cf
13.8-14.0 2 2
14.0-14.2 4 2+4=06
14.2-14.4 5 6+5=1]
14.4-14.6 71 1N+71=82
14.6-14.8 48 B2 +48 =130
14.8-15.0 20 130 + 20 = 150
Here. N=150
= _soE
2 2

Since, 75 lies under cumulative frequency B2
So. median class is (14.4-14 6).

Here.l=144, f=71. cf=1and h=02

X _cr
Medlan=[+{2 "~ ixh
f

75—-11

=14 + { }x 02
= 144 + 018 = 1458 sec.
So. option (b) is correct.
4. Given that. mean time = 14.6 sec and from part (3).
Median time = 14.5B sec
Using empirical formula.
Mode = 3 Median - 2 Mean
w3 %1458 -2 x 146
= 4374 - 29.2 = 14.54 sec

So. option (a) ks correct
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5.

Number of athletes who finished the hurdle race In

lessthan l46sec=2+4+5+71=82
So, aptlon () Is correct.

Case Study 3

QL
Q2.

Q3.

On Diwali, a social welfare company decided
o give some gifts to the orphan children. They
visit on orphanage to determine the number
of children there and to which age group they
belong. Social welfare bought gift for every
children according to their age group, which is
shown in the following table:

il

I.. "“":IE_ - !I

Age group of children 3 < )
(in years) 4-8 | B8-12 | 12-16 | 16-20

Number of children 5 6 10 9

Based on the above table, solve the following
questions:
Find the median class of the given data.
Find the median of the given data.
Or
Find the mode of the given data.
Find the mean of the given data.

2
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Since, 15 lies in the cumulative frequency 21,
therefore median class is 12-16.

From part (1). median class Is 12-16.
Therefare. [=12. cf=11. f=10and h= 4.
N
——cf B
R T | WP

i i
Medlan =[+ : 0

$12+:_g.: 12+ 16 = 136 years

Hence. medlan of the given data Is 13.6 years.

Or

In the given table. the maximum number of children
is 10. which lies in the age group 12-16 years. So.
the modal class is 12-16, because it has maximum
frequency 10.

=12 fp=10.f,=6.f;=9and h=4

o=,

x &4
me—-fs-fp

Mode « [+

10-6

10 A
b rE =

16

=10
"S0-15

='i|:]+~‘-]E
5

=10 + 32 = 13.2 years
Hence. mode of the glven data Is 132 years.

Table for mean:

Age group | Number | Mid value fxx
of children of (x)
(in years) | children
()
4-8 5 6 30
8-12 6 10 60
12-16 10 14 140
16-20 8 18 162
oF=30 Xfx =392
By direct method.
Mean = sz: = 33902 =13.06 years

An agency was working on ils new report. In
which they were telling about the electricity
consumption of houses according to the number
of families members. An officer was hired 10
complete the report of a normal locality of 120
families. The details of the famihies electric bill

is given below:

Solutions .
. The cumulative frequency of glven data is given Case Studv 5
below:
Age group of Number of Cumulative
children children frequency
(in years) (F) (cf)
4-B 5 5
8-12 o) 1
12-16 10 21
16-20 9 30
N 30
HEFE N L HD — m 15
= 72
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Mun‘thl(ti;n::;::)mptmn Number of families

0-100 10
100-200 12
200-300 X
300400 15
400-500 20
500-600 24
600-700 15
700-800 1B

Based on the above iable, solve the following
questions:
QL Find the value of x.

Q 2. Find the median class of monthly consumption of
electricity by the families.

Q3. Find the mean of monthly consumption of

400-500| 450 20 0 0
500-600| 550 24 +100 + 2400
600-700 | 650 15 +200 | +3000
700-800 | 750 18 +300 | +5400
xfd
Total f =120 E’D’D

Here, A = 450, £f,= 120 and Zfd;= - 500
By using short cut method.

zfd. (500)
A+l edB0 i1
= 450 + 417 = 45417 kWh
Or

The modal class is 500-600. because it has
maximum frequency 24.

Here. { = 500. f;, = 24, f,=20. f; =15 and h=100

i . b1,
electricity by the families. Mode = + E_xh
0 2 = fﬂ =If
.
Find the mode of monthly consumption of ~500+ 24—20 <100
electricity by the families. 2x24-20-15
Solutions . =5m+%= 500+30.77
1. Given. sum of frequencies is 120. = 53077 kWh
I0+12+x+15+20+24+15+18 » 120 |
. ha+x=120  -¢)) Very Short AnSWer Type Questions N

= =5

2. The cumulative frequency table is given below:

Monthly consumption | Number of | Cumulative
(in kWh) families (f) | frequency (cf)
0-100 10 10
100-200 12 22
200-300 6 28
300-400 15 43
400-500 20 63
500-600 24 87
600-700 15 102
700-800 18 120
N 120
Here, iR 60

Since. 60 Ues In the cumulative frequency 63.
So. median class is 400-500.
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3.
‘ Class Mid Frequency | d;= x,— A fd,
interval | value (x) (f) A = 450
0-100 50 10 — 400 — 4000
100-200 150 12 — 300 — 3600
200-300 250 S - 200 — 1200
300400 350 15 — 100 — 1500

QL Find the class marks of the classes 10-25 and
35-55. [CBSE2020]

Q2. If 2f, =15, 2fix; = 3p + 36 and mean of the
distribution is 3, then find the value of p.

Q 3. What Is the mean of first five positive multiples
of 3?

Q4. The following table shows the gain in weight by
25 children in a year.

Gain In welght
. 15 |2 |28 3 |32 | 34
(x)) (in kg)
Number of
children (f) * . : > | 4 '

Find the mean of gain in welght.

Q5. Suppose Zf; x;= 30, Zf;= 5 and mean is x = 6. [f each
observation is multiplied by 3, then find the new
mean.

Q 6. If the mode of the data 3,5,8,9,8,12,7,12 and
x is 8, find the value of x [CBSE2015]

Q7. Find the succeeding value of the modal class in the

following data:
Marks | 50-60 [60-70| 70-80 | BO-30 | 30-100
Number
of 4 8 14 19 5
students
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Q8.
Q9.

Find the median of 3,9,6,12,19 and 11.

In a continuous frequency distribution, the median
of the data is 21. If each observation Is increased by
5, then find the new median. [CBSE 2015]

Q10. The following table gives production yield in

QlL

Q1l2.

kg per hectare of wheat of 100 farms of a village:

Production yield (kg/hectare) | Number of farms
40-45 4
45-50 6
50-55 16
55-60 20
60-65 30
65-70 24

Change the distribution to a 'more than type'
distribution.

Find the sum of the frequencies after the median
class:

Height (in cm) Number of students
140-150 5
150-160 6
160-170 10
170-180 4
180-190 7

Find the median of the data, using an empirical
relation when it is given that mode = 12.4 and
mean = 10.5. [CBSE2016]

-) Short Answer Type-I Questions N

QL

Qe

Q3.
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A survey was conducted by a group of students as a
part of their environment awareness programme, in
which they collected the following data regarding
the number of plants in 20 houses in a locality.
Find the mean number of plants per house.

[NCERT EXERCISE]
Number of plants Number of houses
0-2 ]
2-4 2
4-6 1
6-8 5
8-10 6
10-12 2
12-14 =
If the mean of the following data is 12, then find
the value of p. [CBSE2017]
X 4 8 p 16 20
fi 5 H 12 5 4

Find the mean of the following distribution by
assumed mean method:

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

Frequency | 10 6 8 12 5 )

of 40 persons:

Q4. The following is the distribution of weights (in kg)

[CBSE2017]

Weight (in kg) Number of persons
40-45 &
45-50 4
50-55 13
55-60 5
60-65 6
65-/0 5
70-75 2
75-80 1

Construct a cumulative frequency distribution (of
the less than type) table for the above data.

Q5. If mode of the following frequency distribution is
55, then find the value of x:

[CBSE 2022 Tarm-ll]

Class Frequency
0-15 10
15-30 7
30-45 X
45-60 15
60-75 10
75-90 12

Q6. Find the mode of the following frequency

distribution: [CBSE 2022 Term-11]
Class Frequency
10-20 15
20-30 10
30-40 12
40-50 17
50-60 4

" Short Answer Type-Il Questions N

QL The distribution given below shows the runs scored

by batsmen in one-day cricket matches. Find the

mean number of runs:

Runs scored

Number of batsmen

0-40
40-80
80-120

120-160
160-200

12
20
35
30
23

[CBSE SQP 2022 Tarm-1l]

Q2. The arithmetic mean of the following frequency

distribution is 53. Find the value of k. [CBSE2019]
Class 0-20 | 20-40 | 4060 | 60-80 | BO-100
Frequency | 12 15 32 k 13
&) www.studentbro.in



Q3. The mean of the following data is 42. Find Q7. Given below is the frequency distribution of the

the missing frequencies x and y, if the sum of heights of players in a school.
frequencies is 100. [CBSE2015]
Helght (in cm) Number of students
Class interval Frequency 160-162 15
0-10 7 163-165 118
10-20 10 166-168 142
50-30 : 169-171 127
3040 13 172-174 1B
Find the modal height and interpret it
40-50 Y
Q8. Following is the distribution of the long jump
50-60 10 competition in which 250 students participated.
60-70 14 Find the median distance jumped by the students.
70-80 9 Interpret the median: [CBSE SQP 2022, Term-1i]
Q4. The average score of boys in the examination of a Distance (in m) Number of students
school is 71 and that of the girls is 73.The average 01 40
scare of the school in the examination is 71.8. Find +2 80
the ratio of number of boys to the number of girls 23 62
who appeared in the examination. [CBSE2015] 34 38
4-5 30

QS. The length of 40 leaves of a plant are measured ! ,
correct to nearest millimetre and the data obtained ' Lﬂﬂg Answer Type Questions N
is represented in the following table: ;

[CBSE SQP 2023-24]

QL Calculate the mean of the following frequency
distribution by assumed mean method: [CBSE2019]

Length (in mm) Number of leaves Class Frequency
118-126 3 10-30 5
30-50 8
127-135 5 50-70 12
136-144 S 70-80 20
145-153 12 20-110 3
110-130 2
154162 D Q2. 250 apples of a box were weighed and the
163-171 4 distribution of masses of the apples is given in
172-180 5 the following table: [CBSE2023]
. Mass (in | BO-100 | 100120 | 120-140 | 140- | 160-
Find the average length of the leaves. grams) 160 180
Q 6. The following table shows the marks obtained Numiber >0 60 70 o &0
by 100 students of Class X in a school during a of apples
particular academic session. Find the mode of this () Find the value of x and the mean mass of the
Marke Numbiir oF chiidents (ii) Find the modal mass of the apples.
TEE— " Q 3. The table shows the daily expenditure on food
FRE ] of 25 households in a locality. Find the mean and
Less than 20 21 mode of daily expenditure on food.  [CBSE2019]
Less than 30 34 Daily expenditure (in ¥) | Number of households
Less than 40 46 100-150 4
Less than 50 66 150-200 5
Less than 60 7 200-250 12
Less than 70 92 250-300 2
Less than BO 100 300-350 7
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Q4. Mode of the following frequency distribution is
65 and sum of all the frequencies is 70. Find the

missing frequencies x and y. [CBSE2015]

Class Frequency
0-20 8

20-40 1

40-60 X

60-80 12

80-100 Y

100-120 9

120-140 9

140-160 5

Q5. The median of the following data is 50. Find the
values of 'p'and ‘g, if the sum of all frequencies is
90. Also, find the mode. [CBSE SQP 2023-24]

Marks obtained Number of students
20-30 p
30-40 15
40-50 25
50-60 20
60-70 q
70-B0 8
B0O-90 10

Q 6. The frequency distribution of weekly pocket money
received by a group of students Is glven below:

Pocket money in (3) Number of students
More than or equal to 20 90
More than or equal to 40 76
More than or equal to 60 60
More than or equal to 80 55
More than or equal to 100 51
More than or equal to 120 49
More than or equal to 140 33
More than or equal to 160 12
Mare than or equal to 180 8

More than or equal to 200 4

Find median of the given data.

Q7. Astudent noted the number of cars passing through
a spot on a road for 100 perlods each of 3 minutes
and summarised it in the table given below. Find the

mean and median of the following data. [CBSE2023]

Number of cars Frequency (periods)

0-10 7

10-20 14

20-30 | £

3040 12

40-50 20

50-60 11

60-70 15

70-80 8

Q 8. Find the missing frequencies and the median for
the following distribution, if the mean is 1.46.

Number of accldents | Number of days (frequency)
0 46
1 ?
2 ?
3 25
4 10
5 5
Total 200

Q9. The monthly expenditure on milk in 200 families

of a housing society is given below: [CBSE2023]
Monthly expenditure (in ?) | Frequency (periods)

1000-1500 24
1500-2000 40
2000-2500 33
2500-3000 %

3000-3500 30
3500-4000 22
40004500 16
4500-5000 7

Find the value of x and also, find the median and
mean expenditure on milk.

Solutions

Very Short Answer Type Questions

10+25 35

1. Class mark of 10-25 Is = > =175

TR!CK

Lower limit + Upper limit

Class mark of an Interval = >

and class mark of 35-55 s 35;55 — 90 =45

2
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Zf x Ip+
Mean = ——* _3p+36
~ 2 =TT
= 3% 15 w 3p + 36
= 45-36=3p
= ip=9
= p=%=3

Hence. the value of p s 3.
3. First five posltive multiples of 3 are 3. 6. 9. 12 and 15.

3+6+9+12+15 _ 45

5 g =2

Mean =
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4, . Required new median « Glven median + Increased
X fj xlfi value
15 % c =21+5=26
5 - 10 10. The cumulative frequency distribution of more than
type can be obtalned as follows:
2.4 8 192 :
Production yield Number of farms
- 5 15
55 . ”» MNore than 65 24
' More than 60 24 +30 =54
34 ] 3.4
Total o5 c0 More than 55 54 + 20 =74
o More than 50 74 +16 = 90
Here. 2fj= 25 and Zxf)=60 More than 45 90+ 6= 96
Lfx Maore than 4 +b ol
T M =E.D:1Q ore than 40 S6 00
f, 25

1. The cumulative frequency table is shown below:

Hence. mean of gain in welght Is 2.4 kg,
. " Helght Number of Cumulative
~TR!CK N 140-150 g -
Let the mean of n terms Is Xx, then If each term Is 150-160 6 1
multiplled by a non-zero number m, then new mean 160-170 10 2l
il s 170-180 4 25
\ 4 180-190 7 32
~Newmean=3xx=3x6=18.
N 32

6. Glven, mode =8
Here. the terms B and 12 are repeated same number

Here, —=—=16
ere. 5 ==

Since. 16 Ues In cumulative frequency 21 Therefore
median class is 160-170. Now. the required sum of
frequencies after medlan classIs 4 + 7 Le. 11

122 From Empirical relation.
Mode = 3 x Median — 2 x Mean

124 = 3 x Median—2 x 105
12.4 = 3 x Medlan - 21

3 x Median=124 + 21=33.4

Median = % ~ 1113

of times.
Hence. the value of x would be B, since mode is the

term which has the highest frequency.

7. In the given data. the highest frequency 5 19.
Therefore. its modal class is BO-90.

TiP -
The succeeding value of modal class Is just next [o the
modal class.

Hence. the succeeding value of modal class Is 5.
B. On arranging the data in ascending order, we get 3.6, Short Answer Type-l Questions

SIS, 1. We know that.
Here. n = 6 (even)

—— i
Class mark x = Upper lmit - Lower limit

So. MEdEanml [[ﬂJth term +[ﬂ+l)th terml-
2 1 2 2 ] The values of x;and fx; can be calculated as follows:
Cl f f
L lLD term + EH th term ! 2 X
2 || 2 2 0-2 1 ] Tx1a@]
L& e
=-l[3rd term + 4th term) 2-4 % 3 2x3=6
2 4-6 1 5 1x5=h
~Lo+m)=1x20-10 &-8 5 7 5x7=35
2 2 8-10 6 9 6x9=54
9. Given. median = 21 10-12 2 n 2511 E5i
Increased value of each observation « 5 1214 3 13 3 ' 19 =58
TR!CK Total | Xfi=20 > fix= 162
When a fixed constant value [s added (o each By direct method.
observation then median increases by the same — ZhX; 1.2 _
constant. Mean x = TF 20 8.1

Hence, the mean number of plants per house Is B1

@g www.studentbro.in
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2 Glven. mean w 12 f —f

The values of fx, can be calculated as follows: 2 —f —F, "
X fi f1x
4 : 20 A - o
2x15-x-10
= 24
12 12p " [ L s B
16 5 a0 30 -%-10
20 4 80 = 2(20-x)=(15-x) x3
Total Ef=25 XFix,; =204 +12p ! 40 — 2x =45 - 3x
By direct method. = x=5
_ Zfix 6. Ingjven frequency distribution, the highest frequency
Mean = _LLEfI. s 17, which Ues In the Interval 40-50.
12 = 204 +12p Thus. 40-50 is a modal class.
- 29 2 =40, =17 f,=12, fyo4and h= 10
= 12x25=204+12p f_—f
-  348=204+12p - Mode = [ + £ __xh
2 —F —F
=  12p=348-204 = 144 p
144 17-12
=35"= I Mode = 40 X
- P 12 S T 124
Hence, the value of pis 12.
ity 2519, g 22
3. 34 -16 18
Class [ Mid value | Frequency |d,= x;— A fd
interval (x) (F) A=55 1= =40+ 278 =4278
20-30 25 10 30 |-300 Short Answer Type-ll Questions
30-40 35 6 -20 120
r Numb X;—A
40-50 45 B 10 | -80 ; umber | mid | u; = -
uns 0
50-60 55 12 0 0 storad |batssnen| VAWe 4 100 fiu;
6070 | 65 5 0 | 50 e |
70-80 75 ) 20 180
0-40 12 20 -2 — 24
Total 50 -270
40-80 20 60 —1 - 20
Here, A =55, h=10, Zf = 50 and £fd;= -270.
By using assumed mean method. 80-120 35 100 0 0
Y fd e 120-160 30 140 1 30
Mean =A+—LL=55+ (£270)
zf, 50 160-200| 23 180 2 46
= 55-54=496 Total |=f=120 Sy =32
Hence, mean of given d|§tr|l?uul?:n table is 49.6. Here. £f, = 120. A=100. h = 40 and Tfu, = 32
4. Cumulative frequency distribution (of the less than
type) table for the given data Is as follows: By step devlation method.
Less than type cf s fies I B |np ., 3240
‘ >Ff 120
Less than 45 4 I
Less than 50 4+6=8 =100 + 10.67 = 110.67
Less than 55 BaEe 2] 2. The values of x;and fix, can be calculated as follows:
Less than 60 21+5=26
Class Class marks | Frequency -
Less than 65 26+6=32 (x) (f)
Less than 70 32+5=37 0-20 10 12 120
Less than 75 37 + 2= 39 20-40 =[s 15 450
Less than 80 39 +1=40 40-60 50 32 1600
B. F.Iver\ ngeegf distribution is 55. which lies in the 60-80 70 K 70 k
terval 45-60.
S” e ; 80-100 o0 13 1170
0. 45-60 Is a modal class. : Sf =724 K Sfi X =
L 1l=45fr=15FL=xf;=10and h=15 Taota 3340 + 70 k
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Here. Yh=72+k and Zfx = 3340 + 70k 5. Given data Is not continuous. so we make continuous

L€ by subtracting and adding 0.5 in lower and upper
Mean (x) =_§:(¢_ = 53= BB%IEDR (given) limits respectively.
i 3816 + 53k = 3340 + 70k The continuous data is shown below:
=5 17k =476 II —A
& ko 28 Length Mid | No.of |U;= h
Hence. the value of kis 28. (in mm) "?lﬂe IE?;{)ES h-9 fiuy
3. Glven, mean = 42 and sum of frequencies = 100 * A =—]£|"El
o 7410+ x+183+y+10+14 +9 =100
= 63+x+y=100 = y=100-63—x RS | BB | B = =
=] y=37-x 1265-1355 | 131 5 -2 -10
The values of x;and fx; can be calculated as follows: 13559445 | 140 5 1 _g
Ci f f A == _
" = - 6451535 | 148 | 12 0 0
0-10 7 5 35
10-20 0 5 150 1535-1625 | 158 5 [ B
20-30 X 25 25x 1625-1715 | 167 4 2 g
30-40 13 86 455 171.5-1805 | 176 2 3 6
40-50 | y=(37-x) | 45 1665 — 45x Total $F = 40 S F, ) @ =9
50-60 10 55 550
Here. 2fi= 40.2fu=-9. A=149 and h=9.
60-70 14 =1=) 910 Ry Bl
= a !
70-80 9 75 675 2y step-deviation Z'f ?
Total xf =100 T Fix = 4440 - 20x Mean (X)=ﬂ+z—f;}"xh=149+%x9
By direct methad., :
Mean x = yx“ =149 ~% -149-2.025
s 42 = 444%621];{ (given) =146.975
So, average length of the leaves Is 146.957 mm.
= 4200 = 4440 - 20x 6. The glven distribution can be written as:
- e ﬁ'jjg Siies Class interval Frequency
= X=5q = 12 0410 7
. Va 37 -12=25 10-20 21-7=14
Hence. x=12 and y = 25. 20-30 34 -21=13
4. Let the number of boys = m 30-40 A6 — 34 B
and number of girls = ny
— 40-50 66 — 46 =20
Average score of boys = 71= x, £0-60 77 €6 =T
Average score of girls = 73 = "-'_2 60-70 92-77=15
— 70-80 100-92=8
Average score of school = 718 = X3 ] ]
_ _ - Class interval 40-50 has the maximum frequency.
— X+ X, so modal class Is 40-50.
Ll - ey Here. [ = 40. fy,= 20, f,=12 f,=and h=10.
n(71) +n,(73) Mode = (+[ =12 |xh
= 718=- 4 N Ty
N +n, m 'p s
— NBm+ 7By« 7Im+73m =4D+(2x§gj§_”)xm
= 0Bm =12 g
n 12 3 = 40+357x10 =40 +471 =447
= n, 08 2 Hence. the mode of given distribution is 44.71.
- At =353 7. The given frequency distribution is not continuous.

so first we convert it into continuous frequency

Hence. the required ratiois 3: 2 distribution.
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~TR!CK . Long Answer Type Questions
To convert the given distribution into continuous 1. Let A « BO be the assumed mean.

distribution, we subtract 0.5 in lower limit and add 0.5 Class |Frequency] Class |dj=x—A
2 X —
. In upper limit of each Interval. i interval (f) mark (x)| = x,— B0 fd,
10-30 5 20 —60 -300
Class Interval Frequency 30-50 8 40 _40 320
153.5-162.5 15 50-70 12 60 20 —240
162.5-165.5 18 70-90 20 80 0 0
165.5-168.5 142 90-110 3 100 20 60
16B.5-171.5 127 110-130 2 120 40 80
171.5-174.5 18 Total Zfi= 50 2fd) = =120
- Class Interval 165.5-168.5 has maximum Using short-cut method.
frequency. so it is the modal class. = >fd
Here. [+ 1655, fpo 142, f,« 118, f;« 127 and h o 3, MeanxsA+ —’—Lzﬁ
f_=f
Mucle:-n£+[2r b }xh = B0~ = B0—-144 0656
m p s Hence. the mean of the gjven frequency distribution
Is 65.6.
=1655+ w2~ x 3 2 (I) Glven. number of apples In a box = 250
27\ 2x1e2-TB—127 PP SR

20+60+70+x+60=250

U

24

=155.5+ﬁx3 210 + x = 250
- 165.5 + 1.85 = 16735 N e
. T Calculation table for mean
Hence. the modal height Is 16735 cm. This means Mid No. of A
that the height of maximum number of players in Mass (in ual:ms a n.l:5 u = o] fxu
the school Is 167.35cm (approx). grams) (x) Fﬁ) A-130 ;’ 20 e
8. The cumulative frequency of glven distribution can 80-100 30 >0 > =T
be calculated as follows:
100-120 110 60 =1 60
Distance Number of Cumulative 120-140 | 130 70 0 0
(inm) students (f) | frequency (cf) 14060 | 150 | x40 ] 40
0-1 40 40 160-180 | 170 60 2 120
-2 B0 120 o Ifi= 250 5y =
2-3 62 182 s 60
3-4 38 220 Here.Zf;= 250. Zfiuj=60. h= 20 and A =130
45 30 250 Using step deviation method.
N 250
Here. —=—=125 = ZFE[ 60
vl = A hal .ol
2T 3 ean(x)=A+ T X BD+ZSD>:ZD
-~ 125 lies under Cf 182. so median class is 2-3. 1200
» 1=2.f=62.Cf=120and h=1 = =Ry apr = RH0EEE=1A0
ﬂ_;_—f So. mean mass of the apples is 134.8 grams.
Median = [+ 2 . h (i) From the table. (120-140) Is a modal class. because it

has a maximum frequency, Le., 70.

o 1256;IZD o s =120, Fre 70, fpu 60. f. = 40 and h=20
f_—F o
Mode = [ + ——L — xh=120x 7161 x 20
5 2f —f —f 2x70-60-40
@ 2—1—— m B s
62
10«20 200
= 0B =2 =120+ ——— =120+ =120+5
2+00B=20Bm 40100 20 +
Hence. the median distance is 208 m. This means
that 50% students |ump below 2.08 m and 509% =125
above it. So. the modal mass of the apples is 125 gm.
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3. The values of x;and fx; can be calculated as follows:

Daily expendi | Frequency | Class P
-ture in (?) (f) marks (x;) 1Xi
100-150 4 125 500
150-200 5 175 B75
200-250 12 225 2700
250-300 2 275 550
300-350 2 325 650
Total 2h=25 Efix =
52l
. The mean of dally expenditure of food.
— Z{x 5275

Hence. mean of dally expenditure food Is 2 211

The highest frequency in the glven table Is 12 whose
corresponding interval is 200-250. So modal class is
200-250.

Here. [ = 200. f,=12. f,= 5. f,= 2 and h=50
Fo

. Mode « [+=—"—F—xh
X ~F
12-5 350
'2'2004*2)(12_5_2)(5032['01'?

=200 + 20.59 =% 220.59
Hence. mode aof daily expenditure of food s ¥220.59.

. Glven, mode = 65
Modal class Is 60-80.

Get More Learning Materials Here : &

Class interval f
0-20 B
20-40 1
40-60 x= F,
60-80 12> fn,
80-100 g
100-120 )
120-140 9
140-160 5
Also. sum of all the frequencies = 70
= 54 + x+y=70
= x+y=70-54
= X+ Ywl6 (1)
Here. L« 60, fr; = 12, fy @ x. fy « yand h = 20.
Mode = I+(2fr:m_;:‘i 3 )x h
- 65 = 60+ 75—y ) < 20
. 55—50&1(%)&0

|

U

~ Median =1+

ucnrene €9

5 (24 —-%x—y) =20 (12-x)
24 - x—y=4(12-x)
24— x—y=4B—4x
3x—y=24
On adding eqs. (1) and (2). we get.
4x 40 o x=10
10+yelb (from eq. (1)]

= V= 16-10=6
Hence. x = 10 and y = 6.

u u 40 U

-(2)

Given. the sum of all frequencies =90

p+15+25+20+g+8+10=90
p+g=90-78-12

g=12-p —

Calculation table for median

A

20-30 p p

30-40 15 p+15

40-50 25 p+40

50-60 20 p+ 60

60-70 q p+qg+60

70-80 8 p+q+ 68

80-90 10 p+q+78

Glven, the median of the above data is 50.

50 Ues in the interval 50-60. So. median class is
(50-60).

Here.[ 5@_% = Mf = 20.cf = p+40and

£

f

h=10.

xf

[[E"'E""?E]T(p...qi‘_])]
2
= SEJ:Eﬂ'_Hn‘l lx]D
20
> p+q+78—2p—-B0=0 [ from eq. (1))
= p—Qu—2 oD p-12+pa-Z
= Z_D:'Iﬂ =5 FJ:E
= Qe 12-5=7

From the table. Interval (40-50) Is a modal class.
because it has a maximum frequency.
Here. [=40. f;=25.f,=15. f; = 20 and h=10.

f_=f
Mode = [ + B wh
25t ==k
= 40 inl x 10 = 40 + ua

LS o E—3E

<Ay % 40 +6.67 = 4667
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6. By step-deviation method.
Numb - f
PDCJ(_Et maney| U:‘:: = i fi cf; Mean (x) = A+ -E-[i xh=45+ ('l_[j;} x 100
in (?) students /
More than ar - 45-43 =407
90 0-4 90-76 = 14 14
equal to 20 el Here =ow 120 =50  which les under the
M
EELE{:E[LSF 76 40-60 |76-60 = 16|14 +16 » 30 cumulative frequency 66 so. median class s
(40-50).
More than or z s (=40, f=20. cf= 46 and h =10
equal to 60 60 60-80 |60-55=5(30+5=35 <
——CF
More than or ( ] -
coual to80 | 55 | B0700 | 55-51=4 (3544239 Medlan o [+ ZT“” 40+ (502;6) <10
Mare than or
equaltoton| 5 |100-120| 51-49=2 39+2=4] e +-%=40+2=42
Mare than or
equal to 120 49 120-140 [45-33 =16 41 + 16 = 57 . Let the missing frequencies corresponding to 1and 2
o T are fyand f, respectively. Then
Equal_ to 140 33 140-160 [ 33-12= 21|57 + 21=78 Sum of frEQUEI'lEh‘:‘E =200=>Ff=N
46+ 1+ +25+10+ 5« 200
More than or = 17+ 12
More than or 5 X 0 1 y, 3 &
equal to 180 8 180-200| B4«4 |B2+4=86 I
M " fy 46 fi 5 25 10
ore than or
equalto200| 4 [200220| & B6 + 4 =90 g% | o £ | 26 | 75 | 40 | 25
Total S0 By direct method.
_Zfix ‘
Here. N = 90. % % = 45 Mean = === 146 (given)
. Medlan class Is 120-140. Since. 45 Ues In the - O+f+2,+75¢40+25 . ¢
cumulative frequency 57. 200
Now. [=120. cfe &l f=16and he 20 = fy+ 265+ 140 =146:%.200
N = f] v 2f2 =292-140 =152 _(2)
Median= (+1{ 2 cf ] xh =120 +£’1Eﬂ x 20 On solving eqs. (1) and (2). we get
f fy=38 and fi=76
120+ 4 :;;62[3 12045 = 2125 The new formed table Is shown below.
7. Calculation table for Mean and Medi T [
; culation table for Mean and Medlan f 7E e 38 5= 5 z
Mid i it x, —A cf 46 | 122 | 160 | 185 | 195 | 200
Number Frequency [T atve = h
values| frequency fiu) . N 200 _
of cars (x) (f” of A 4B Here. N = 200. 5" b 100. even
=18
(%)thterrrw (% + 'I}th term
0-10 5 T 7 —4 —28 Median = >
B2 15 m <! = = _ 100thterm+ 101th term
20-30 | 25 13 34 —2 26 2
] 2
30-40 | 35 12 46 -1 —12 b e 1
40-50 | 45 20 66 0 0 (Since. both 100th and 101th terms e in cf 122. so.
50-60 | 55 1 77 1 1 the corresponding value of xis 1)
Hence. the missing frequencies are /6 and 38 and
60-70 | 65 15 92 2 30
the required medlan Is T
7680 | 75 6 100 3 24 9. Given, number of families = 200
- £fi=100 Ifiu= 24+40+33+ x+30+22+16+7=200
2 - = 172 + x = 200

Here. A = 45, h= 10, Zf;= 100 and Zfu; = —43. -  ¥=200-172=738

ucnrene €9
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Calculation table for mean and medium

x;—A

EKM:::I?:E = Mid value No. of Cumulative i = I h fu

P( in?) (x) families (f) | frequency (cf) I

A=3250, h=500
1000-1500 1250 24 24 4 -96
1500 -2000 1750 40 64 -3 =20
2000-2500 2250 33 97 ., — 66
2500.-3000 2750 x=28 125 . —28
3000-3500 3250 30 155 O 0
3500-4000 3750 22 177 1 22
4000-4500 4250 16 183 2 32
4500-5000 4750 7 200 3 21
Total =f = 200 Efju) = =235
N 200 1500

Here. N = 200 = 3=T:]DD which lies under

the cumulative frequency 125. So. medlan class Is
(2500-3000).
{=2500.cf=97 f= 28 and h= 500

N
100-97)

——r:f]
Medlan =:-:E+[2—><hca25E|EI+( »x 500

= 2500+ = i 2500+5357 = 255357

Also. by step-deviation method.

7 2
Y1 h =350+ £239)
f 200

hean (X): A+ % 500

= 3250-6875

= 26625
Hence. medlan and mean expenditure on milk are
¥ 255357 and ? 26625 respectively.

@ Chapter Test

Multiple Choice Questions

QL The mean and median of a distribution are 12 and
14, respectively. The value of the mode is:

a. 16 b. 18 c. 20 d. 24
Q2. The sum of the class marks of the classes 20-30

and 50-60 Is:

a. B0 b. 70 c. 60 d 50

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions. a
statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option:

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. Assertlon (A) Is false but Reason (R) Is true.

Q 3. Assertion (A): The median of the following
frequency distribution is 40:

25
3

31
8

34
10

40
15

48
9

50
6

45 60

10

Variate

Frequency

Q4.

Reason (R): If we increase the frequency of initial
and last variate, then their median remain same.
Assertion (A): The modal class of the following
data is 55-60:

Class 50-|55-|60-|65-|70-|75-|B0-|B5-
intervals | 55 (60 | 65|70 |75 |80| 85|90
Frequency | 5 |20| 10|10 9| 6]|12| B

Reason (R): The preceding value of modal class
is 10.

Fill in the Blanks

Q5. If each observation Is adding by 3, then new mean

will be increased by...............

Q6. The sum of the limits of median class in the

following frequency distribution table is

Numberof | 0-5 | 5-10 | 10- | 15- | 20- | 25-
plants 151 20 | 25 | 30
Number of 3 4 6 4 8 5
houses
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True/False

Q7. In the frequency distribution, if Zfx; = 800 and
2f; = 40, the mean of the distribution Is 40.

Q 8. In the continuous distribution data, mode is always
lies in the interval in which the highest frequency
exlst.

Case Study Based Question

Q9. Duc to inflations in the price of petrol, suddenly
the demand of electric scooters increased. An
electric scooler manufacturing company decided
to make its so newly manufactured electric
scooters in lerms of mileage of 50 scooters of
new models. Mileage of these scooters are given

in following data:

Short Answer Type-l Questions

Q12. Find the mean of the following distribution:

Class 3-5 h-7 7-9 9-11 | 11-13
Frequency 5 10 10 7 8
Q 13. Find the mode of the following data:
Class 0- | 20- | 40- | 60- | B0O- | 100- | 120-
20| 40 | 60 | 80 {100 | 120 | 140

Frequency | 6 | B | 10 | 12 6 5 3

Short Answer Type-ll Questions

Q1l4. The following is the cumulative frequency
distribution (of less than type) of 1000 persons
each of age 20 years and above. Determine the

mean age.
Agebelow | S0 o | 55 | g0 | 70 | 8&O
(in years)
Numberof | ., | 550 | 350 | 750 | 950 | 1000
persons

E‘;‘{'rl‘f:if, charge) |100120{120140 140160 |160-180
Number of
scooters / 12 18 13

Based on the above information, solve the
following quesrions:

(i) Find the difference of the upper limit of the median
class and lower Limit of the modal class.

(I Find the median value of given data in km/charge.
Or
Find the modal value of given data in km/charge.
(iii) Find the average mileage of scooter in km/charge.

Very Short Answer Type Questions

Q15. The daily wages of 80 workers in a project are

given below:
Wages | 400- | 450- | 500- | 550- | 600- | 650- | 700-
(in¥) 450 | 500 | 550 | 600 | 650 | 700 | 750
Number
of 2 6 12 18 24 13 5
workers

Find the median daily wages of the workers.

Long Answer Type Question

Q 16. Find median and mode of the following monthly
income distribution:

Q10. In the following distribution table, find the sum :
of succeeding and preceding frequencies of the M”"th_l‘i' mcome Number of employees
modal class. (in3) (Frequency)
Marks [10-20{20-30(30-40|40-50|50-60{60-70 600-700 40
Frequency [ 10 | 12 | 20 | T 14 | 15 700-800 68
Q1L Find the frequency of the median class in the 800-900 86
following frequency distribution table: 900-1000 190
Age 10-1515-20(20-25|25-30{30-35|35-40 1000-1100 30
(in years)
Niiinbar ot 1100-1200 40
umber o
cases 2 7 10 6 8 4 1200-1300 26
Get More Learning Materials Here : 1 m &) www.studentbro.in




	13.pdf (p.1-19)
	13...pdf (p.20-21)

