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Sol.

Sol.

Statistics

Selected NCERT Questions

1.

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.

Number of plants 0-2 24 4-6 6-8 8-10 10-12 12-14
Number of houses 1 2 1 5 6 2 3

Which method did you use for finding the mean and why?

Calculation of mean number of plants per house.

Number of plants | Number of houses (f;) Class mark (x;) fix;
0-2 1 1 1
2-4 2 3 6
4-6 1 5 5
6-8 5 7 35
8-10 6 9 54
10-12 2 L1 22
12-14 3 13 39
Total f; = 20 Efx; = 162
Ty _ % _ 162

7 20 ol

Here, we used direct method to find mean because numerical values of x; and f; are small.

Hence, mean (X)

The following table shows the ages of the patients admitted in a hospital during a year.

Age (in years) 5-15 15-25 25-35 35-45 45 - 55 55 -65

Number of patients 6 Il 21 25 14 5

Find the mode of the data given above.
In the given data class interval 35 — 45 has maximum frequency.

= 35 — 45 is modal class.
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[ hh
Now, mode = H—(Qfl-)f}-fg)Xh

Here, [ = lower limit of modal class = 35
h = size of the class interval = 10
f1 = frequency of the modal class = 23
fo = frequency of the class preceding the modal class = 21

f» = frequency of the class succeeding the modal class = 14

23-21
Mode = 35 +(72)x10

2x23-21-14
- 2 g
= By~ K10 =85 £ o5
20

=35+F:35+ 1.8 = 36.8

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

Daily expenditure (in T) 100-150 150-200 200-250 250-300 300-350
No. of households 4 5 12 2 2
Find the mean daily expenditure on food by a suitable method. [CBSE 2019 (30/1/3)]
Sol.
epr:::ili}; - (x;) No. of houses (f}) u= % fiu;
100-150 § 25 4 -2 -8
150-200 175 5 -1 -5
200-250 225 12 0 0
250-300 275 2 1
300-350 425 2 2 4
Total if,=25 Sfau, = -1
2
Mean = 225 + SOX(i) =211
25 2

Mean expenditure on food is T211.
[CBSE Marking Scheme 2019 (30/1/3)]

4. The following data gives the information on the observed lifetimes (in hours) of 225 electrical

components:
Lifetime (in hours) 0-20 2040 40-60 60-80 80-100 100-120
Frequency 10 35 52 61 38 29

Determine the modal lifetimes of the components.

Sol. Here, the maximum class frequency is 61 and the class corresponding to this frequency is 60-80.
So, the modal class is 60-80.

Here, [ = 60, h =20, f; = 61, f, = 52, /, = 38
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h-5 61-52
= —_—— X h= _— % = _
Mode =1{+ F—f-F h 60+2x61_52—38 20 60+122_90 20
= 60 + —392 x 20 = 60 + —? = 60 + 5.625 = 65.625

Hence, modal lifetime of the components is 65.625 hours.

5. The median of the following data is 525. Find the values of x 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
600-700 ¥
700-800 9
800-900 7
900-1000 4
Sol. We have
Class Frequency Cumulative frequency
0-100 2 2
100-200 b 7
200-300 X ek X
300-400 12 19 +x
400- 00 17 36 +x
500-600 20 56 + x
600-700 ¥ 56 +x +y
700-800 9 65+ x +y
800-900 7 72+x+y
900-1000 4 76+x+y
Total 100
76 +x +y =100 =  x+y=24 )

Given median is 525.
500-600 is the median class.
(=500, h=100, ¢f=36+x, f=20
7

Median = [ + X h
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Sol.

o g

Sol.

= 525=500+%x100
= 95 = (14-x) X 5 = l4-x=5 Y x=9
Puuting ¥ = 9 in equation (1), we have
9+y=24 =  y=24-9=15 =  y=15
If the median of the distribution given below is 28.5, find the values of x and y. [HOTS]
Class interval 0-10 10-20 20-30 30-40 40-50 50-60 Total
Frequency 5 x 20 15 9y 5 60
Here, median = 28.5 and n = 60
Now, we have
Class interval Frequency (f;) Cumulative frequency (cf)
0-10 5 E
10-20 x 5+x
| 20-30 20 25+ x
30-40 15 40 + x
40-50 ¥ 40 +x +y
50-60 5 45 +x +y
Total if; = 60

Since the median is given to be 28.5, thus the median class is 20 - 30.

%=30,£=20,h=l(),cf'=5+;xandf=2(}
n .
Median = t+(§_6f)xh 98.5 = 20 + [30_(5+x) x10
edian = 7 == b= 20
25 —x
= 285 = 20 + S5 x10
= 98.5 = 20 + 252"‘ = 57 =40 + 25 -«
= 57 = 65 —x = x=65-57=8
Also, n=Zf, =60
= 45 +x +y =60
= 45+ 8 +y =60 (rx=8)
y=60-53 = y=17

Hence,x = 8andy = 7.
The lengths of 40 leaves of a plant are measured correctly to the nearest millimetre, and the
data obtained is represented in the following table:

Length (in mm) 118-126 | 127-135 | 136-144 | 145-153 | 154-162 | 163-171 | 172-180
Number of leaves 3 5 9 12 5 4 2

Find the median length of the leaves.
Here, the classes are not in inclusive form. So, we [irst convert them in inclusive form by

subtracting % from the lower limit and adding % to the upper limit of each class, where h is the

difference between the lower limit of a class and the upper limit of preceding class.
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Sol.

Now, we have

Class interval Number of leaves Cumulative frequency
117.5-126.5 3 3
126.5-135.5 5 8
135.5-144.5 9 17
144.5-153.5 12 29
153.5-162.5 5 34
162.5-171.5 4 38
171.5-180.5 2 40

Total 3f, = 40
We have,n =40 = % =20

And, the cumulative frequency just greater than % is 29 and corresponding class is 144.5 - 153.5.

So median class is 144.5 - 153.5.

Here, we have % =90,l=1445h=9f=12,¢ = 17
mn
7_'_7( -
o 2 ) T
Medlan—1+( 7 Xh—144.9+( o )XQ
. 3 1 9
= 145 + 75 X 9= 1445+

144.5 + 2.25 = 146.75 mm.

Hence, the median length of the leaves is 146.75 mm.

The distribution below gives the weights of 30 students of a class. Find the median weight of
the students.

Weight (in kg) 40-45 45-50 50-55 55-60 60-65 65-70 70-75
Number of students 2 3 8 6 6 3 2
Calculation of median
Weight (in kg) Number of students (f) Cumulative frequency (cf)
40-45 2 2
45-50 3 5
50-55 8 13
55-60 (3] 19
60-65 6 25
65-70 3 28
70-75 2 30
Total Xf; =30
We have, £f, = n = 30 = g=15

n_

The cumulative frequency just greater than 5

15 is 19, and the corresponding class is 55 - 60.
. 55 - 60 is the median class.

Now, we have %=15,£ =88 of = 18, F=5 b=

. L L L e L L Ty



P Rkttt |

n
27
Median—[+( 7 )xh
15-13
6

55+( )X5:55+%X5=55+1.67=56.67

Hence, median weight is 56.67 kg.

Choose and write the correct option in the following questions.

1. The table below shows the time taken by a group of students to complete 100 m race.

Time taken (in sec) 18-20 20-22 22-24 24-26 26-28

28-30

No. of students 3 18 26 19 9

5

race when calculated using direct method?

(@) 18.16 () 18.96 () 28.7 (d) 337

represents his data as shown below.

Which of these is the mean time taken, in sec, by the group of students to complete the 100 m

2. Vatsal grows cucumbers in his farm. He collects some of them and measures their lengths and

Height (in ¢cm) 110-120 | 120-130 | 130-140 | 140-150 | 150-160 | 160-170

170-180

No. of cucumbers 10 18 12 n 26 11

19

(a) There are a smaller number of cucumbers of length (140 - 150) mm than
(120 = 130) mm.

(b) There are a greater number of cucumbers of length (140 - 150) mm than
(130 - 140) mm.

(¢) There are a greater number of cucumbers of length (140 - 150) mm than
(150 - 160) mm.

(d) There are a smaller number of cucumbers of length (140 - 150) mm than
(170 — 180) mm.

When calculated using assumed mean method, Vatsal gets the mean length of the cucumber
as 147.25 cm. Which of the following statement is true? [Competency Based Question]

of length
of length
of length

of length

3. For the following distribution : [NCERT Exemplar]
Marks Number of students
Below 10 3
Below 20 12
Below 30 27
Below 40 57
Below 50 75
Below 60 80

The modal class is
(a) 10-20 (b) 20-30 (c) 30-40 (d) 50-60
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4. A grouped data is shown below:

Class Interval Frequency Cumulative frequency
0-10 4 4
10-20 a 4+a
20-30 4 8+a
30-40 b 8+a+b
40-50 5 13+a+b
Total 13+a+b
If the median of the grouped data is 22.50 and the total frequency is 20, then what is the value
ofa?
(a) 8 by 4 )5 (d) 6
5. Consider the following frequency distribution of the height of 60 students of a class:
Height (in cm) 150-155 155-160 | 160-165 | 165-170 | 170-175 | 175-180
No. of students 15 13 10 8 9 5

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

[NCERT Exemplar]
(a) 310 (b 315 {c) 320 (d) 330
6. Consider the following frequency distribution:
Class 0-5 6-11 12-17 18-23 24-29
Frequency 13 10 15 8 11
The upper limit of the median class is [NCERT Exemplar]
(a) 17 (b) 17.5 (c) 18 d) 18.5
The table below shows the time spent by 100 students on exercising every day.
Time (in minutes) Number of students
0-10 x
10-20 24
20-30 32
30-40 21
40-50 ¥
50-60 5

If the median time spent by the students on exercising is 26.25 minutes which statement
correctly compares the frequencies of the class intervals 0 - 10 and 40 - 507

(a) There are twice as many students who exercise 40 - 50 minutes each day as the number of

students who exercise 0 - 10 minutes each day.

(b) There are thrice as many students who exercise 40 - 50 minutes each day as the number of

students who exercise 0 - 10 minutes each day.

(¢) There are twice as many students who exercise 0 = 10 minutes each day as the number of

students who exercise 40 — 50 minutes each day.

(d) There are thrice as many students who exercise 0 - 10 minutes each day as the number of

students who exercise 40 - 50 minutes each day.
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8. The table below shows the age of people attending a musical concert.

Age (in years) 0-10 10-20 20-30 30-40 40-50
Number of people 2 19 32 23 19

If five more people of age 21 yrs., 32 yrs., 35 yrs., 44 yrs., and 11 yrs. attend the concert, which
statement describes the central tendency of the new data? [Competency Based Question]

(@) The central tendency of the data increases by 0.1 as the mean increases by 0.1.
(b) The central tendency of the data increases by 0.2 as the median increases by 0.2.
(¢) The central tendency of the data increases by 0.1 as the median increases by 0.1.
(d) The central tendency of the data increases by 0.2 as the mean increases by 0.2.

Each of the following questions are of 1 mark.

1. Find the class-marks of the classes 10-25 and 35-55.
Sol. We have,

Class mark of the class 10-25 = w
=35 _
=7 17.56
and, class mark of the class 35-55 = %2& = 927[] = 45
2. If the mean of the first n natural numbers is 15, then find n.
¢ n{n+1)
Sol.  We have, mean of first n natural numbers = 2—n
= 15=“;rl = n+1=30
= n=30-1=29
n =29

P e e e e e - e e e En en e En EE R SR GE EE R D EE EE D EE GE G R Eh GE GE G - - e e - - - . .-

9. Consider the data: [NCERT Exemplar]
Class 65-85 85-105 | 105-125 | 125-145 | 145-165 | 165-185 | 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) O (b 19 () 20 (d) 38
10. For the following distribution [NCERT Exemplar]
Class 0-5 5-10 10-15 15-20 20-25
Frequency 10 15 12 20 9
The sum of lower limits of the median class and modal class is [Competency Based Question]
(a) 15 (b) 25 () 30 ) 35
Answers
1. () 2. (b) 3. (0 4. () 5. (b) 6. (0 7. (a)
8. (b) 9. (¢) 10. ()
Very Short Answer Questions

[CBSE 2020 (30/2/1)]

[CBSE 2020 (30/1/1)]
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3. Using the empirical formula, find the mode of a distribution whose mean is 8.32 and the
median is 8.05. [CBSE 2020 (30/3/1)]
Sol. Given, Mean = 8.32 and Median = 8.05
Mode = 3 Median - 2 Mean
=3x805-2x 832
=24.15-16.64 = 7.51
4. A data has 13 observations arranged in descending order. Which observation represents the
median of data?
Sol. Total no. of observations = 13, which is odd.
th th th
The median will be (ﬂ) term = ( il ) = (ﬁ) =i
2 2 2
i.e., 7th term will be the median.
5. In an arranged series of an even number of 2z terms which term is median?
Sol. No. of terms = 2n which are even.
xth n Ih:[
i e T
*. The median term will be [( 2 ) (2 )
2
Pt 2n i
(3) +(5+) l_ n*h+<n+1)*h] e
= 5 = 3 [Put n = 2n]
ie., the mean of 2™ and (n + 1) term will be the median.
6. Write the modal class for the following frequency distribution:
Class Interval 10-20 20-30 30-40 | 40-50 | 50-60 60-70
Frequency 33 38 65 52 19 48
Sol. Maximum frequency, i.e., 65 corresponds to the class 30-40.
Modal class is 30 - 40.
Each of the following questions are of 2 marks.

1. Find the mean of the following distribution: [CBSE 2020(30/1/1)]
Class 3-5 5-7 7-9 9-11 11-13
Frequency 5 10 10 7 8

Sol. We have

Class Frequency (f;) Mid-value(x;) fi-x
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
Total Lf;=40 I f;x; =326
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We have, Zf,= 40, If.x, = 326

2 fx 3%
Mean :Z—J‘: :W:&lf’)

2. Find the mode of the following distribution: [CBSE 2020(30/5/1)]
Marks: 0-10 10 - 20 20-30 30 -40 40 - 50 50 - 60
Number of Students: 4 6 7 12 5 6

Sol. We have,
Marks No. of Students
0-10 4
10-20 6
20-30 T
30-40 12
40 - 50 5
50 - 60 6
Here, modal class is 30 — 40
[=30,h=10,f,=12,f, =7.fy=5h= 10
Mode = [+ ﬁx h
%h-A-F
12-7
=80+——" X
el 2x12-7-5 L
= 50
=30+ 12
Mode = 30 + 4.16 = 34.16
3. Find the median class of the following distribution:
Class 0-10 10-20 20-30 30-40 40-50 50-60 60-70
Frequency 4 4 8 10 12 8 4
Sol. First we find the cumulative [requency
Classes Frequency Cumulative frequency
0-10 4 4
10-20 4 8
20-30 8 16
30-40 10 26
40-50 12 38
50-60 46
60-70 4 50
Total 50
n _ 50
Here, 9 g 25

. Median class = 30 - 40.

. L L L e L L Ty



P Rkttt |

P e e e e e - e e e En en e En EE R SR GE EE R D EE EE D EE GE G R Eh GE GE G - - e e - - - . .-

Sol.

Sol.

Sol.

Median of a data is 52.5 and its Mean is 54, use empirical relationship between three measures
of central tendency to find its mode.
We have,
Median = 52.5
and, Mean = 54
We know that 3 Median = Mode + 2 Mean
= 3 X 52.5 = Mode + 2 X 54

= Mode = 157.5 - 108
=495
Consider the following frequency distribution.
Class 0-5 6-11 12-17 18-23 24-29
Frequency 13 10 15 8 11

Find the upper limit of median class.
Classes are not continuous, hence make them continuous by adding 0.5 to the upper limits and
subtracting 0.5 from the lower limits.

Class Interval Frequency Cumulative frequency
0-5.5 13 13
5.5-11.5 10 23
11.5-17.5 15 38
17.5-23.5 08 46
23.5-29.5 11 57
Total 3f =57
Note: Class interval can’t be negative hence the first CI is starting from 0.
Now to find median class we calculate %= 327 =28.5

Median class = 11.5 - 17.5.
So, the upper limit is 17.5.
The data regarding the heights of 50 girls of class X of a school is given below:

Heights (in ¢cm) 120-130 | 130-140 | 140-150 | 150-160 | 160-170 Total
No. of girls 2 8 12 20 8 50
Change the above distribution to 'More than type' distribution.
We have,
Heights (in cm) No. of girls
More than 120 50
More than 130 48
More than 140 40
More than 150 28
More than 160 8

. L L L e L L Ty
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| |
| |
| |
| |
' Each of the following questions are of 3 marks. '
| 89 |
| 1. A class teacher has the following absentee record of 40 students of a class for the whole term. |
: Find the mean number of days a student was absent. [CBSE 2019 (30/3/1)] :
| Number of days: 0-6 6-12 12-18 18-24 24-30 30-36 36-42 |
: Number of students 10 11 7 4 4 3 1 :
| Sol. |
| Codeudakivg amsom Ww’ﬂ Atepaleviakion pmethesl, |
| - U . 2R . |
| - No s%dm v Nn.ﬁ'{?‘}imilma - P m&\w’ -L-P—‘- "f")‘ U, |
! (s idpoat) | (f1> | [eimetes) !
7 ¥l n - B=-10,
" . 0-4 1o a = 2 | X %10 ] "
: } 6172 L) o H_Tzl.,’\..? 11 X-2= =27 :
' [ 1a-ny 7 15 Bele-f § W RS "
: R o Wy o R
N 24-30 y o 23 Ml ] WET = R "
—V—r’-» a =
" 2658 3 15 s_sill 2 aun = 6 ] I
: D6y 0 1 39 aMa3 Jaxd> ) :
| [ - |
[} Eae + . 2.5','1,1 i --[1 L ]
| Totad : 2= 4o | L i I
[ { !
| | : T i |
. ) Comcing ()= &0 =% — 1
! _ussiunnt sl oo, [AY 2 L2 SR |
l i § s %) '
| N S ) had oy e e e |
: Il . s Mac _'u"__ i A?} ch”:{l;g h T e Rl o e :
| £ = |
! > = 91 4+ [=ug !
: :
[} 1 = 2y~ 2 '.3}, z3 [}
: i :
: = 2V~ 59 ————opper’s Answer-2019} :
= |y. _’__ i
: o . i ﬁ,,,j-_dffza~_‘4 - :
| __M%JL%&%_MWMM = — "
| |
[} 2. If the mean of the following distribution is 6, find the value of p. ]
: x 2 4 6 10 p+5 :
| i 3 2 3 1 ) '
| |
| |
b o o o o o e e e o o o = = = = = e = = = = = -
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Sol. Calculation of mean

Here, maximum [requency is 17.
12 - 16 is the modal class.
Now, we have
[=12,h=4,f=17and f,=9,f,=12

f-h
Mode = [+ ——Xh
Qf]—fn_fg
_ 17-9
=Bt e ¥
32 = =
= Mode = 12+ﬁ =12 + 2.46 = 14.46
Mode = 14.46

|
|
|
|
] X fl .ﬁxi
| 2 3 6
: 4 2 8
| 6 3 18
| 10 1 10
: pt5 2 2p + 10
1 Total if;=11 Ifx; = 2p + 52
| _
| We have, 5f; = 11, 5w, = 2p + 52, X =6
: B
Mean (X)=—F-—
I "y
| 9p+52
| =¥ b=—7— = 066=2p+52
|
| = % = 14 = p=T
| 3. Compute the mode for the following frequency distribution [CBSE 2019(30/2/1)]
|
| Size of items (inecm) | 04 4-8 | 812 | 12-16 | 16-20 | 20-24 | 24-928
: Frequency 5 7 9 17 12 10 6
: Sol.
] Size of items (in cm) Frequency
|
| 0-4 B
| 4-8 7
: 8-12 9
: 12-16 17
| 16 - 20 12
: 20 -24 10
] 24 -28 6
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(8
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Sol.

Sol.
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4. Find the value of p, if the mean of the following distribution is 7-5.

[CBSE 2020 (30/3/1)]

Classes 2-4 4-6 6-8 8- 10 10-12 12-14
Frequency (f)) 6 8 15 P 8 4
We have,
Class Frequency (f) x fx
2-4 6 3 18
4-6 8 5 40
6-8 15 7 105
8-10 P 9 9
10-12 8 11 88
12-14 4 13 52
41 +p 303 + 9
" 303 + 9
Mean =7.5 = W = f) =3
5. The table below shows the salaries of 280 persons:
Salary » 3 <
(In thasskand ¥ 5-10 | 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35—40 | 40-45 | 45-50
No. of Persons 49 133 63 15 6 7 4 2 1

Calculate the median salary of the data.

[CBSE 2018 (30/1/1)]

. |salary i fhousand Ry | 5-lo | lo-ts
Ure. ot pemons | 48 | (3 |

L Te find: medion.

2 Pikxieabon of fhequendes,

o of pespie = 280

lea| ] «

ir-ao

Ee———

<> B oo the laot [eam lies in closs jmterual

=7 peeditn class: jo-|S.

£=0, het, F~u33, B =mo, cf-24.
We know, imedtioms R+ (!‘i- -c{)*h‘

]
=dmedlign: 0%

o -
D&fqg

[

=lox

s w

=10+ 65
(13

T 043420
= (3.t

x5 .

(e

mmackian salpny is [3oaaf HHeptsano nq_pull_l

e e L
L io-as| ¥veae | 4ok | 4v-sO
T
> T
lo-1$"
[Topper’s Answer 2018)]
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Each of the following questions are of 5 marks.

T Lt Valwe of L

1. The mean of the following distribution is 18. Find the frequency f of the class 19 - 21.
Class 11-13 13-15 15-17 17-19 19-21 21-23 23-26
Frequency 3 6 9 13 f 5 4
[CBSE 2018 (30/1/1)]
e w,i‘ Eneguency _dichnibuton, T
[choite "'l WClase | Frequeney | i Tc"f' I _ o
L‘ =3 ’ - SN, ' 12 I oz s i o
jh_l_a-lf ) Tt b f 1 l Cres gy | ) o
J'JL I1s-17 f S ' I 4 Axip 14 l =
1 F-19 1 iz M| iaag:234
|| @2 | ¢ 120 | enveror | .
]l 2123 ,1 5y {,29 l T D ' i R
PR T R
J Todot: % ‘1 aye _! | 70*,&2:53J e e e g

[Toppér’s Answer ﬁO 1_8]

wmean (%)= S_;f_ffl i ) - i
i 720704 20F AR
-5 8= Todeiof N [ 7 -
el conll . =268
A 1o tind = Joutiaf.

ﬁ[n!: value of {1 s S;L

2. The mean of the following frequency table is 50. But the frequencies f; and f; in class 20-40
and 60-80 respectively are missing. Find the missing frequencies. [Competency Based Question)

Classes 0-20 20-40 40-60 60-80 80-100 Total
Frequency 17 fi 32 f2 19 120
Sol. Let the assumed mean A = 50 and & = 20.
Calculation of mean
x,—50
Class interval Mid-values (x;) Frequency (f;) u, = ’20 fiu;
0-20 10 17 -2 =34
20-40 30 B -1 —
40-60 50 32 0 0
60-80 70 1o 1 e
80-100 90 19 2 38
Total if;=68+f +f; Sfu;=4-f + fa

P e e e e e - e e e En en e En EE R SR GE EE R D EE EE D EE GE G R Eh GE GE G - - e e - - - . .-
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.

We have, If. = 120 (Given)
= 68 + [ + f5 = 120
= fi+fe=052 (1)
Now, mean = 50
" (Eﬂ“s
= X=A+h|—
7
- 4-§, +J@]
= 50 = 50 + 20 x i12—0
-5tk t-fith
i L ..(i)
From equations (i) and (i), we get
fi+fa=52
fi-fp=4
2f, =56
= fi=28
Putting the value of f} in equation (i), we get
28+ f,=52 = f,=24

Hence, the missing frequencies f| is 28 and f, is 24.

The distribution given below shows the number of wickets taken by bowlers in one-day cricket
matches. Find the mean and the median of the number of wickets taken.

Number of wickets 20 - 60 60 - 100 100 - 140 140 - 180 180 - 220 I 220 - 260
Number of bowlers 7 5 16 12 g | 3
We have,
For Mean
) (%) x—A
No. of wickets No. of bowlers Mid values u, = h fiou;
20 - 60 7 40 -3 -21
60 ~100 5 80 -2 -10
100 - 140 16 120 -1 -16
140 - 180 | . 160 = A 0 0
180 - 220 2 200 1 2
220 - 260 3 240 2 6
Total 45 -39
We have,
A =160, h = 40, Tf, = 45, Tfu, = -39
T oy
Mean = A+ ﬂrtxh
bW
-39 x
= 160+% = 160 - 34.67 = 125.33
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For Median
Number of wickets Number of bowlers Cumulative Frequency
20 -60 1 7
60 -100 B 12
100 - 140 16 28
140 - 180 12 40
180 - 220 2 42
220 - 260 3 45
Total 45
We have,

n=45 = —Z_995

2

100 = 140 is the median class.
[ =100,¢f =12, f = 16, h = 40

g7
Median = [+ 7 Xh
=100+ 222540 = 100 + 22540 _ 100 4 96.95 = 19625
= Median = 126.25
4. If the median of the following frequency distribution is 32.5. Find the values of f; and f5.
0-10 10-20 20-30 30-40 40-50 50-60 60-70 Total
Frequency N 5 g 12 fa 3 2 40

Sol.

[CBSE 2019 (30/1/1)]

0-10

fi

10-20 5+f

20-30 14 +f,

30-40 12 26 + f

50-60 fe 26 +f +fo

50-60 3 29+ f + fy

60-70 2 3L+fi+fy
3f =40

Median = 32.5 = Median class is 30-40.

Now 32.5 = 30 + %(20 -14-f)

=

h=

Also 31+ f) + fo = 40

==
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|
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fo=6

[CBSE Marking Scheme 2019 (30/1/1)]
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Case Study-based Questions

Each of the following questions are of 4 marks.

1. Read the following and answer any four questions from (i) to (z).
COVID-19 Pandemic

The COVID-19 pandemic, also known as coronavirus pandemic,

is an ongoing pandemic of

coronavirus disease caused by the transmission of severe acule respiratory syndrome coronavirus

2 (SARS-CoV-2) among humans.

CoVID-19

The following table shows the age distribution of case admitted during a day in two different hospitals

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

: Table 1:

] Age (in years) 5-15 15-25 25 - 35 35 - 45
| No. of cases 6 11 21 23
: Table 2:

] Age (in years) 5-15 15-25 25~ 35 35-45
| No. of cases 8 16 10 42
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(9

Refer to table 1
(i) The average age for which maximum cases occurred is
(a) 32.24 (b) 34.36 (c) 36.82
(ii) The upper limit of modal class is
(a) 15 (b) 25 (c) 35
(#it) The mean of the given data is
(a) 26.2 (b)32.4 (c) 33.5
Refer to table 2
(iv) The mode of the given data is
(@) 41.4 (b)48.2 () 55.3
(v) The median of the given data is
(a) 32.7 (b)40.2 (c) 42.3
Sol. (i) We have [or table 1

Age (in years)
5-15
15-25

25-35

45 — b5 55 - 65
14 5

45 - 55 55 - 65
24 12
[CBSE Question Bank]

(d) 42.24

() 45

(d) 35.4

(d) 64.6

(d) 48.6

No. of Cases
6
11
21
28
14
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Since 23 is the maximum frequency, therefore 35 — 45 is the modal class.

-
Mode={+——"7—
f fo 5
Car, . 23-21 20
=35+ gxasogr-1a <107

=35+ 1.82 = 36.82
2. Option (¢) is correct.
(if) Modal class is 35 - 45.
~. Upper limit is 45.
. Option (d) is correct.
(111) We have,

Age (in years) No. of cases (f}) Mid value (x;)

5-15 6 10
15-25 11 20

25 - 35 21 30

35 -45 23 40

45 - 55 14 50

55 - 65 5 60
Total 80

2 fx; _ 2830

.. Average age = =
= 35.38 = 35.4
2. Option (d) is correct.

(zv) We have for table 2

Age (in years) No. of cases
5-15 8
1525 16
25 - 35 10
3545 42
45 - b5 24
55 - 65 12
Total 112

fi
60
220
630
920
700
300
2830

100
112

We have, 42 is the maximum frequency, therefore 35 — 45 is the modal class.

Midpmi DD gy
2~ fo- ko
o 49210
B TTEE T

50
=35+64=414
.. Option (@) is correct.
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Sol.

N
2
Since 76 1s just greater than 56 in cumulative frequency.

(v) We have, N=112 = = 56

35 — 45 is the median class.
A.'

Median = [+

., b6-34
= 35+ 190

.. 220 _ N
=35+ =40.23~ 402

Option (b) is correct.

x10

Electricity Energy Consumption

Electricity energy consumption is the form of energy consumption that uses electric energy.
Global electricity consumption continues to increase faster than world population, leading to
an increase in the average amount of electricity consumed per person (per capita electricity
consumption).

Tarifl : LT - Residential =~ Bill Number 384756
Type of Supply : Single Phase Connected Load 3 KW
Meter Reading :31-11-13 Meter Reading 165780
Date
Previous Reading :31-10-13 Previous Meter Reading 65500
Date

Units Consumed 289

Asurvey is conducted for 56 families of a colony. The following table gives the weekly consumption
of electricity of these families.
Weekly consumption (in units) 0-10 10-20 20-30 30-40 40-50 50-60
No. of families 16 12 18 6 4 0

Based on the above information, answer the following questions:
Refer to data received from colony

() What is the median weekly consumption?

(1) What is the mean weekly consumption?

(i) From Table

Weekly consumption (in units) No. of families (f;) ef
0-10 16 16
10-20 12 28
20-30 18 46
30-40 6 52
40-50 4 56
50-60 0 56
We have, N=56 = 1; =28

. L L L e L L Ty
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20 - 30 is the median class.

29
Median = [+ X I
i
= 20+ 281'828 x10=20
(i)
Class Frequency (f;) Mid value (x;) fx:
0-10 16 5 80
10 -20 12 15 180
20 - 30 18 25 450
30 - 40 6 35 210
40-50 4 45 180
50 - 60 0 55 0
Total ' 56 1100
.. Mean= sz;x = % =10.64

m Objective Type Questions: [1 mark each]

1. Choose and write the correct option in each of the following questions.

({) When calculated using direct method, the mean of the data set shown in the table below is 31.

Class Interval Frequency
0-10 22
10-20 24
20-30 B5
30-40 30
40-50 27
50-60 m
60-70 6
70-80 4
What is the frequency for the class interval 50-60?
@ 8 #)10 (© 12 () 20
(i) The table below summarizes the data about the heights of students in a class.
Height (in cm) 130-140 140-150 150-160 160-170 170-180
Number of students 6 14 20 12 8

When calculated using assumed mean method what is the mean height of students in the
class?

(@) 154.33 cm (b) 155.33 cm (¢) 156.33 cm (d) 157.33 cm

(#17) 11 the mean of data is 27 and mode is 45 then median is

(@) 30 )27 ©) 32 ) 33
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(7v) The runs scored by a batsman in 35 different matches are given below:

Runs Scored 0-15 15-30 30-45 45-60 60-75 75-90
Frequency L] 7 4 8 8 3
Number of matches in which the batsman scored less than 60 runs are
(@ 16 (b) 24 © 8 ) 19
(v) Zj' =18, Zf"x'. = 2p + 24 and mean of any distribution is 2, then p is equal to
(a) 3 (b)4 ()8 ()6
m Very Short Answer Questions: [1 mark each]
2. Consider the following frequency distribution.
Class 0-10 10-20 20-30 30-40 40-50 50-60
Frequency 3 9 15 30 18 5

Determine the modal class.

Lfu.
3. Inthe formula X = A+ h( Z!f‘ ) for finding the mean of grouped frequency distribution, what
i
is the value of u;? [NCERT Exemplar]
4. The time, in seconds, taken by 150 athletes to run a 110 m hurdle race are tabulated below:
Class 18.8-14 14-14.2 14.2-14.4 14.4-14.6 14.6-14.8 14.8-15
Frequency 2 4 5 7 48 20

Find the number of athletes who completed the race in less then 14.6 seconds. [NCERT Exemplar]

5. Inthe following distribution:

Monthly income More than | More than | More than More than More than | More than
range (in T) Z10000 13000 16000 19000 22000 225000
Number of 5 i

familics 100 85 69 50 33 15

Find the number of families having income range ¥ 16000 - T19000.

6. Consider the following distribution:

Marks Obtained Less than 10 | Lessthan 20 | Less than 30 | Lessthan 40 | Less than 50

Numbers of students 02 10 15 30 40

Find the number of students having marks in range 30-40.

7. What is the empirical relation between mean, median and mode?
m Short Answer Questions-I: [2 marks each]

8. Find the mode of the following frequency distribution:

Class Interval 25-30 30-35 35-40 40-45 45-50 50-55
Frequency 25 34 50 42 38 14

9. Write the median class of the following distribution: [CBSE 2019 (30/2/1)]
Classes 0-10 10-20 20-30 30-40 40-50 50-60 60-70
Frequency 14 6 8 20 15 12 9

10. The mean, median and mode of grouped data are always different. State True or False and
justify your answer.
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11.

13.

14.

15.

16.

17.

18.

19.

P e e e e e - e e e En en e En EE R SR GE EE R D EE EE D EE GE G R Eh GE GE G - - e e - - - . .-

Find the class marks of classes 15-35 and 20-40.

12. Ifthe mean of the following distribution is 2.6, then find the value of k.

X 1 2 3 4 5
£ & 5 8 2
m Short Answer Questions-II: [3 marks each]
Obtain the median for the following frequency distribution.
x; 10 20 30 40 50
fi 5 3 6 8 8
Calculate the median salary of the data. [CBSE 2018(30/1)]
Find the mode of the following frequency distribution.
Class 0-10 10-20 | 20-30 3040 | 40-50 | 5060 | 60-70
Frequency 8 10 10 16 12 6 7
[CBSE 2019(30/1/1)]
The weights of tea in 70 packets is given in the following table:
Weight (In gms.) 200-201 | 201-202 | 202-203 | 203-204 | 204-205 | 205-206
Number of Packets 12 26 20 9 2 1

Find the modal weight.

[CBSE 2019 (C) (30/1/1)]

Find the value of p, if the mean of the following distribution is 20.

x 15 17 19 20+p 23
f 2 3 4 5 6
For the following distribution, calculate mean:
Classes 25-20 30-34 35-39 40-44 45-49 50-54 55-59
Frequency 14 29 16 6 5 ‘] 4
Find the mean age of 100 residents of a town from the following data:
Age equal and above (in years) 0 10 20 30 40 50 60 70
No. of Persons 100 90 75 50 25 15 b 0

The mileage (km per litre) of 50 cars of the same model was tested by a manufacturer and details
are tabulated as given below:

Mileage (km/L)

10-12

12-14

14-16

16-18

Number of cars

7

12

18

13

Find the mean mileage. The manufacturer claimed that the mileage of the model was 16 km/L.

® Long Answer Questions:

[5 marks each]

20. Thirty women were examined in a hospital by a doctor and the number of heart beat per

minutes were recorded and summarised as follows. Find the mean heart beats per minute for
the women, choosing a suitable method.

Number of heart beat per minute

65-68

68-71

71-74

74-77 | T7-80

B0-83 | 83-86

Number of women

2

4

3

8 7

4 2
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21.

22.

23.

24,

25.

26.

Find the mean and mode for the following data:
Classes 10-20 20-30 3040 40-50 50-60 60-70 70-80
Frequency 4 8 10 12 10 4 2
[CBSE 2018 (C) (30/1)]
Calculate the mean of the following frequency distribution:
Class 10-30 30-50 50-70 70-90 90-110 110-130
Frequency B 8 12 20 3 2
[CBSE 2019(30/4/2)]
If the mean of the following frequency distribution is 62.8, then find the missing frequency x:
Class 0-20 20-40 40-60 60-80 80100 100-120
Frequency 5 8 x 12 b 8
[CBSE 2019 (C) (30/1/1)]
The annual rainfall record of a city of 66 days is given in the following table:
Rainfall (in cm) 0-10 10-20 20-30 30-40 40-50 50-60
Number of days 22 10 8 15 5 6
Calculate the median rainfall.
Find the median of the following.
Classes 20-30 30-40 40-50 50-60 60-70 70-80 80-90
Frequency 10 8 12 24 i} 25 15
The following is the frequency distribution of duration for 100 calls made on a mobile phone:
Duration (in seconds) 95-125 125-155 155-185 185-215 215-245
Number of calls 14 22 28 21 15

Calculate the average duration (in sec.) of a call. Find the median.

27. The mean of the following frequency distribution is 62.8 and the sum of all the frequencies is 50.
Compute the missing frequency f, and f,.
Classes 0-20 20-40 40-60 60-80 BO-100 100-120
Frequency 5 I 10 fe 7 8
[Competency Based Question)
Answers
L @) () (@) (b) (i) (d) (@) (b) @) ()
2.30-40 3. x’;ﬂ 4.82 5. 19 6. 15
7. 3 Median = Mode + 2 Mean 8. 38.33 9. 30-40
10. False, it depends on the data 11. 25,80 12. k=4 13. 40
14. Mode = 36 15. Mode = 201.7 16. p=1 17. 36.36
18. 31 years 19. 14.48 knyL 20. 75.9 21. Mean = 42.2, Mode = 45
22. 65.6 23. x =10 24. 21.25cm 25, 58.33

26.

Average = 170.3 sec, Median = 170 sec 27. f, =

B.fo =12
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Self-Assessment

Time allowed: 1 hour Max. marks: 40

SECTION A
1. Choose and write the correct option in the following questions. Bx1=3)
(i) A data set is shown.
Class Interval 4-6 6-8 8-10 10-12 12-14 14-16 16-18
Frequency 2 6 20 28 12 10 2
What is the mean and mode of the data shown?
(@) Mean: 11; Mode: 10.33 (b) Mean: 11; Mode: 10.67
(¢) Mean: 10; Mode: 10.33 (d) Mean: 10; Mode: 10.67
(#) A grouped data is shown below:
Class Interval 0-15 15-30 30-45 45-60 60-75 75-90
Frequency 2 26 32 42 28 30

Which of the following is the most effective measure of central tendency?
(a) Mean because the data has extreme data points.

(b) Mean because the data has no extreme data points.

(¢) Median because the data has extreme data points.

(d) Median because the data has no extreme data points.

(i) In the formula x =g + Z—lfz for finding the mean of a grouped data, d;s are deviations
i

from a of

(@) lower limits of the classes (b) upper limits of the classes

(¢) mid-points of the classes (d) frequencies of the class marks

2. Solve the following questions. 2x1=2)

(z) The mean of 11 observations is 50. If the mean of first 6 observations is 49 and that of the
last six observations is 52, what is the value of 6th observation?

(#) Find the median of first 10 prime numbers.

SECTION B
m Solve the following questions. 4x2=8)
8. Find the mean of the following distribution:
x 4 6 9 10 15
F 5 10 10 7 8

4. If x5 are the mid-points of the class intervals of a grouped data. f;s are the corresponding

frequencies and X is the mean, then find ij(x'. - %)-
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5. If the mean of the following distribution is 27, find the value of p.

Classes 0-10 10-20 20-30 30-40 40-50
Frequency pi 12 13 10
6. Following table shows the weight of 12 students:
Weight (in kgs) 67 70 72 75 75
Number of students 4 3 2 2 1
Find the mean weight of the students.
m Solve the following questions. 4%x3=12)
7. Calculate the median from the following data:
Rent (in T) Number of tenants
1500-2500 8
2500-3500 10
35004500 15
4500-5500 25
5500-6500 40
6500-7500 20
7500-8500 15
8500-9500 7

8. Calculate the missing frequency from the following distribution, it being given that the median
of the distribution is 24.

Age (in years) 0-10 10-20 20-30 30-40 40-50
Number of persons 5 25 f 18 7

9. Find the median for the following distribution.
Classes 20-30 30-40 40-50 50-60 60-70 70-80 80-90
Frequency 10 8 12 24 6 25 15

10. 50 students enter for a school javelin throw competition. The distance (in metres) thrown are

recorded below:

Distance (in m) 0-20 20-40 40-60 60-80 80-100
No. of students 6 11 17 i2 4
Calculate the median distance by using the formula for median.
® Solve the following questions. (3 x5 =15)
11. The following distribution gives the daily income of 50 workers of a factory:
Daily income (in ) 100-120 120-140 140-160 160-180 180-200
Number of workers 12 14 8 6 10

Find the median.
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12. An aircrafi has 120 passenger seats. The number of seats occupied during 100 flights is given in
the following table:

Number of seats 100-104 104-108 108-112 112-116 116-120
Frequency 15 20 32 18 |}

Determine the mean number of seats occupied over the flights.

13. The marks obtained by 100 students of a class in an examination are given below.

Marks No. of students
0-5 2
5-10 B
10-15 6
15-20 8
20-25 10
25-30 25
30-35 20
35-40 18
40-45 4
45-50 2
Find median.

1. )& (22) (c) (a2) (c) 2. (1) bo () 12

3.9 4. 0 5.p=17 6. 70.25 kg 7. 5,800 B.f=25

9. 58.33 (approx) 10. 4941 m 11, 138 12. 110 seats 13. 295
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