Exercise 7.1

1. Question

7. Statistics

Calculate the mean for the following distribution:

14

11

Answer



X|y yx
54 20
6|8 48
7|14 98
8|11 88
913 27
N =40 | Syx = 281
Mean = Lyx
N
=221 _ 7025
40

2. Question

Find the mean of the following data:

21

23

25

27

29

31

15

16

18

16

15

13

Answer




X |y b
19 |13 247
21|15 315
23 | 16 368
25 | 18 450
27 | 16 432
29 | 15 435
31|13 403
N = 106 | Syx = 2650

Yvx

Mean =

2630
106

3. Question

If the mean of the following data is 20.6. Find the value of p.



Answer
X |y yx
103 30
15|10 150
P |25 25p
25 |7 175
35|5 175
N =50 | >yx = 530 + 25p

Given,

Mean = 20.6

= 20.6

Lyx

530+25p

= 20.6

=]



530 + 25p = 20.6 (50)

25p = 20.6 (50) - 530

4. Question

If the mean of the following data is 15, find p.

Answer
X |y yx
5 |6 30
10| p 10p
15 |6 90
20|10 200
25 |5 125
N=p+27|3yx = 10p + 445




Given,
Mean = 15

Tyx
N

=15

10p+445
p+27

10p + 445

15 (p + 27)

10p + 445

15p + 405
15p - 10p = 445 - 405
5p = 40

p=‘1‘=8

5

=]

5. Question

Find the value of p for the following distribution whose mean is 16.6

y:(12 |16 |20 (24|16 |8 |4

Answer



X |y yX
8 |12 96
12 | 16 192
15 | 20 300
P |24 24p
20 | 16 320
25 | 8 200
30 |4 120
N = 100 | Syx = 24p + 1228

Given,
Mean = 16.6

L% _ 6.6

24p+1228
100

= 16.6

24p + 1228 = 1660

24p = 1660 - 1228



24p = 432

24
6. Question

Find the missing value of p for the following distribution whose mean is 12.58

Answer



X |y yx
5 |2 10
8 |5 40
10| 8 80
12|22 264
P |7 7p
20 |4 80
25| 2 50
N =50 |3yx =524+ 7p

Given,

Mean = 12.58

Eﬂ - 12.58

524+7p

30

= 12.58

524 + 7p = 12.58 (50)

7p = 629 - 524




7. Question

Find the missing frequency (p) for the following distribution whose mean is 7.68.

Answer



X |y yX
3 5] 18
5 8 40
7 15 105
9 P 9p
11 |8 88
13 |4 52
N=p+41|3yx =9p+ 3038

Given,

Mean = 7.68

L% _ 7 68

N

P03 _ ;.68

p+41

9p + 303 = 7.68 (p + 41)

9p - 7.68p = 314.88 - 303

1.32p = 11.88

11.83

1.32




8. Question

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

x: (15|17 (19 |20+p |23

Answer

X y yX

15 2 30

17 3 51

19 4 76

20+p|5p 100p) 5p?

23 6 138

N =5p + 15 | Syx = 295 + 100p + 5p?

Given,
Mean = 20



295+100p+5 (pp) _
Sp+15

20

295 + 100p + 5p2 = 100p + 300
295 + 5p2 = 300

5p2 = 300 - 295

5p2-5=0
5(p?-1)=0
p2-1=0
(P+1)(p-1)=0
P=@1

Ifp+1=0,p=-1(Reject)
Orp-1=0,p=1
9. Question

The following table gives the number of boys of a particular age in a class of\40 students. Calculate the mean
age of the students.

Age (in year): 15|16 ({17 |18 |19 |20

No. of students: |3 |8 |10 (1045 |4

Answer



Age (x) | No. of students (y) | yx
15 3 45
16 8 128
17 10 170
18 10 180
19 5 95
20 4 80
N = 40 Sy = 698
Mean = Ly
N
=52 _ 4745
40

Therefore, mean age is 17.45 years.
10. Question

Candidates of four schools appear in a mathematics test. The data were as follows:



Schools | No. of Candidates | Average Score
I 60 75
II 48 80
111 Not available 55
IV 40 50

If the average score of the candidates of all the four schools is66, find the number of candidates that appeared
from school III.

Answer

Let the number of candidates from school III be P.

Schools | No. of candidates (N ;) | Awerage score (X ;)

I 60 75
II 18 80
II P a5

IV 40 50




Given,
Average score of all schools = 66

N1x1+N2x2+N3x3+N4xd

66
N1+N2+N3+N4
60+75+48:80+P+55+40+50 _
60+48+P+40
4500+3840455P42000 _
1484P

10340 + 55P = 66P + 9768
10340 - 9768 = 66P - 55P
572

— =52
11

11. Question

Five coins were simultaneously tossed 1000 times and at each toss the numbers,of heads were observed. The
number of tosses during which 0, 1, 2, 3, 4 and 5 heads were obtained are shewn in _the table below. Find the
mean number of heads per toss.



No. of heads per toss | No. of tosses
0 38

1 144

2 342

3 287

4 164

5 25

Total 1000

Answer



No. of heads per toss (x) | No. of tosses (y) | yx
0 38 0

1 144 144
2 342 684
3 287 861
4 164 656
5 25 125

Mean number of heads per toss.= Eﬂ

N

=20 547
1000

Therefore, mean = 2.47
12. Question

Find the missing frequencies in the following frequency distribution if it is known that the mean of the
distribution 50.

x: 10 {30 |50 | 70 | 90




Answer

X |y p
10 | 17 170
30 | f1 30f1
50 | 32 1600
70 | £2 70£2
90 | 19 1710
N = 120 | Syx = 30fl + 70f2 + 3480

Given, mean = 50

vx _ g
N

20f1+70f2+3480 _
120

50

30f1 + 70f2 + 3480 = 50 * 120
30f1 + 70f2 + 3480 = 6000 (i)
Also, >y = 120

17 +f1 + 3242+ 19 =120
fl +f2 =52

fl=52-f2

Substituting value of f1 in (i), we get

30 (52 - f2) + 70f2 + 3480 = 6000



40f2 = 960

f2 =24

Hence, f1 = 52 - 24 = 28
Therefore, f1 = 28 and f2 = 24
13. Question

The arithmetic mean of the following data is 14. Find the value of k.

v:|7|k |8 |4 |5

Answer



X y yX
5 7 35
10 K 10k
15 a8 120
20 4 80
25 5 125
N=24+k 2}?}:=36{]+1Dk

Given,

Mean = 14

L% _ 14

N

360+10k _ 14

24+k

360 + 10k = 336 + 14k
24 = 4k

k=6

Hence, the value of k is 6

14. Question

The arithmetic mean of the following data is 25, find the value of k.




vel3|k |3 |6 |2

[CBSE 2001]

Answer
X |y yx
5 |3 15
15 | K 15k
25 |3 75
35 |6 210
45 | 2 90
N=14 +k|>yx =15k + 390

Given,
Mean = 25

Tyx
N

= 25



15k+390 _
14+k

25

15k + 390 = 25 (14 + k)
15k + 390 = 350 + 25k
40 = 10k

k=4

15. Question

If the mean of the following data is 18.75. Find the value of p.

y:|5 [10]7]8 |2

Answer



10 |5 50
15 | 10 150
P |7 7p
25| 8 200
30 | 2 60

N =32 | Syx = 7p + 460

Given,

Mean = 18.75

¥ _ 18.75
N

Tp+460

= 18.75
32

7p + 460 = 18.75 (32)

7p + 460 = 600

7p = 140

p =20

Hence, the value of p is 20

Exercise 7.2

1. Question



The number of telephone calls received at an exchange per interval for 250 successive one-minute intervals are
given in the following frequency table.

No. of calls (x): o (1 |2 |3 |4 |5 |6

No. of intervals (f): | 15 ({24 |29 |46 |54 |43 | 39

Compute the mean number of calls per interval.
Answer

Let the assumed mean (A) = 3



Number of calls (x;) | Number of intervals (fi¢) |4y =% -A=%-3 | fii
0 15 -3 -45
1 24 -2 -48
2 29 -1 -29
3 46 0 0
4 54 1 54
5 43 2 86
6 39 3 117
N = 250 Sfiu; =135

Mean number of calls = A + %

sl

= 3.54

2. Question

Five coins were simultaneously tossed 1000 times, and at each toss the number of heads was observed. The
number of tosses during which 0, 1, 2, 3, 4 and 5 heads were obtained are shown in the table below. Find the
mean number of heads per toss



No. of heads pre toss(x): ([0 |1 2 3 4 5
No. of tosses (f): 38 | 144 | 342 | 287 | 164 | 25

Answer

Let the assumed mean (A) = 2
No. of heads per toss (x;) | No. of intervals (f;) | Uj =x- A = x5 fiy,
0 38 -2 ¥76
1 144 -1 -144
2 342 0 0
3 287 1 287
4 164 2 328
5 25 3 75

N = 1000 >fiu; = 470

Yfiui

Mean number of heads per toss = A + v




=2+ 2224047
1000

= 2.47
3. Question

The following table gives the number of branches and number of plants in the garden of a school.

No. of branches (x): |2 |3 |4 |5 |6

No. of plants (f): 49 (43 |57 |38 |13

Answer

Let the assumed mean (A) = 4

No. of branches (x;) | No. of plants (f;) | u; = %; - A = x; - 465

2 49 -2 -98
3 43 -1 -43
4 37 0 0

5 38 1 38
6 13 2 26

N = 200 Sfu; = -77




¥fiui

Average number of branches per plant = A +

=77  800-77
=4 + — =
200 200

= 3.62 (approx.)
4. Question

The following table gives the number of children of 150 families in a village

No. of children (x): |0 |1 |2 |3 |4 |5

No. of families (f): |10 |21 |55 |42 |15 |7

Find the average number of children per family.
Answer

Let the assumed mean (A) = 2



No. of children (x;) | No. of families (f)) |uy=%5-A=%-2 |y

0 10 -2 -20

1 21 -1 -21

2 55 0 0

3 42 1 42

4 15 2 30

5 7 3 21

N =50 sfu; = 52
Tfiut

Average number of children per family = A + v

52 300+52
= 2 + — =
150 150

= 2.35 (approx)
5. Question

The marks obtained out of 50, by 102 students in a Physics test are given in the frequency table below:



Marks (x):

15

20

22

24

25

30

33

38

45

Frequency (f):

11

20

23

18

13

Find the average number of marks.

Answer

Let the assumed mean (A) = 25




Average number of marks = A + v

Marks (x;) | Frequency (f;) |u=%-A=%-25 | fjy
15 3 -10 -50
20 8 -D -40
22 11 -3 -33
24 20 -1 -20
25 23 0 0
30 18 5 90
33 13 8 104
38 3 13 39
45 1 20 20
N = 102 Sfu; = 110
Tfiut




110 2550+110
=254+ —="2"2
102 102

2660
=Tos 26.08 (approx)

6. Question

The number of students absent in a class were recorded every day for 120 days and the information is given in
the following frequency table:

No. of students absent (x): |0 |12 |3 |4 |5 |67

No. of days (f): 1(4/10(50 (34 |15|4 |2

Find the mean number of students absent per day.

Answer

Let the assumed mean (A) = 3



No. of students absent (x;) | No. of days (f}) |y, =%-A=%-3 | fiy;
0 1 -3 3
1 4 2 -8
2 10 -1 -10
3 50 0 0
4 34 1 34
5 15 P 30
6 4 3 12
7 2 4 8
N =120 Sfu; = 63

Mean number of students absent per day = A + %
63 _ 360+63
120 120

= 3.53 (approx)




7. Question

In the first proof reading of a book containing 300 pages the following distribution of misprints was obtained:

No. of misprints per pages (x): | 0 1 |2 (3|4]5

No. of pages (f): 154 |95 |36 |9 |5 |1

Find the average number of misprints per page.
Answer
To find : the average number of misprints per page.

Solution : Use the shortcut method to find the mean of given data.For that,Let thexassumed mean be (A) =
2,The deviation of values x; from assumed mean be d; = x; - A.

Now to find the mean:First multiply the frequencies in column (ii) with the value of deviations in column (iii)
as fidi_

Construct the table using above information.The table is as follows:

No. of misprints per pages (x;) | No. of pagés (f)) \gi =% -A=3%-2 | fid;

0 154 -2 -308
1 895 -1 -95

2 36 0 0

3 9 1 9

4 5 2 10

5 1 3 3

N = 300 Sfd,= -381

n
Now add the sum of all entries in column (iii) to obtain E Jd;
1=1



and the sum of all frequencies in the column (ii) to obtain Zf,-:i\'
1=1

So,Average number of misprints per day = A + >t
N

where, N = total number of observations

—381
= Mean =2 +
300
500-391
Mean = ——
300
2149
Mean = —
300
Mean = 0.73

8. Question

The following distribution gives the number of accidents met by 160 workers in asfactory during a month.

No. of accidents (x): ([0 |1 |2 |3 |4

No. of workers (f): 70 (52134 |31

Find the average number of accidents peraworker.
Answer

Let the assumed mean (A) = 2



No. of accidents (x;) | No. of workers (fj)) [uy=%5-A=%-2 |fy

0 70 -2 -140

1 22 -1 -52

2 34 0 0

3 3 1 3

4 1 2 2

N = 160 Sfu; = -187
Yfiu

Average number of accidents perday workers = A + v

187 320-187
15 160

= 0.83
9. Question

Find the mean from the following frequency distribution of marks at a test in statistics:

Marks (x): 5 [10|15|20 (25|30 |35 |40 |45 |50

No. of students (f): | 15 (50 |80 |76 |72 {45399 |8 |6




Answer

Let the assumed mean (A) = 25

Marks (x;) | No. of students (f;) | u; = % - A =% - 25 | fju;
5 15 -20 -300
10 50 -15 -750
15 80 -10 -800
20 76 -5 -380
25 72 0 0

30 45 2 225
35 39 10 390
40 9 15 135
45 8 20 160
50 i 25 150




N = 400 Sfu; = -1170

¥ fiui

Mean = A +

—1170  10000-1170
400 400

=25+

= 22.075
Exercise 7.3

1. Question

The following table gives the distribution of total household expenditure (in rupees) of manual workers in a city.

Expenditure | Frequency | Expenditure | Frequency
(in rupees) () (in rupees) (f)

(in rupees) (x)

100-150 24 300-350 30
150-200 40 350-400 22
200-250 33 400-450 16
250-300 28 450-500 7

Find the average expenditure (in rupees) per household.
Answer

Let the assumed mean (A) = 275



Class interval | Mid value (x;) | d; = ;- 275 = xl’;i?i Frequency () | fiy
100 - 150 125 -150 -3 24 -72
150 - 200 175 -100 -2 40 -80
200 - 250 225 -50 -1 33 -33
250 - 300 275 0 0 28 0

300 - 350 325 20 1 30 30
350 - 400 375 100 2 22 44
400 - 450 425 150 3 16 48
450 - 500 475 200 4 7 28

N = 200 Sfiu; =-35

We have, A = 275

h =50

Mean=A + h *

Y fiui
N




— 35

200

=275+ 50 *

= 275-8.75
= 266.25
2. Question

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.

Numbers of plants: |0-2 | 2-4 | 4-6 | 6-8 | 8-10 | 10-12 | 12-14

Numbers of houses: | 1 2 1 5 6 2 3

Which method did you use for finding the mean, and why?
Answer
Let us find class marks (x;) for each interval by using the relation.

Upperclass limit+Lowerclass limit
2

Class mark (x;) =

Now we may compute x; and fix; as follows:



Number of plants | Number of house (f;) | x; | fix;
0-2 1 1 |1
2-4 2 3 |6
4-6 1 5 |5
6-8 ] 7 |35
8-10 6 9 |54
10-12 2 11122
12-14 3 13|39
N =20 Stix; = 162

Fro, the table we may observe that,

>fi =20
zfiXi = 162

~ »fixi
Mean, X = ¥/~
ean vFi

162
=—=28.1
20

So mean number of plants per house is 8.1




We have used for the direct method values x; and fj are very small.

3. Question

Consider the following distribution of daily wages of 50 workers of a factory.

Daily wages (in Rs):

100-120

120-140

140-160

160-180

180-200

Numbers of workers: | 12

14

10

Find the mean daily wages of the workers of the factory by using an appropriate method.

Answer

Let the assumed mean (A) = 150

Class interval | Mid value (x;) | d; = x; - 150 | = xl’;;ﬂ] Frequency (f;) | fiy
100 -120 110 -40 -2 12 -24
120 - 140 130 -20 -1 14 -14
140 - 160 150 0 0 8 0
160 - 180 170 20 1 6 6
180 - 200 190 40 2 10 20
N = 50 Sfu; = - 12




We have, A = 150

h =20
Mean = A + h*Z_J:ui
= 150 + 20 * —22

50
= 150 - 2= = 150 - 4.8
= 145.2
4. Question

Thirty women were examined in a hospital by a doctor and the number of heart beats per minute recorded and
summarized as follows. Find the mean heart beats per minute for these women, choosing a suitable method.

Number | 65- 68- 71- 74- 77- 80- 83-
of heart | 68 71 74 77 80 83 86
beats
per

minute:

Number | 2 4 3 8 7 4 2
of
women:

Answer
We may find class mark of each interval (Xj) by using the relation.

Upper class limit+Lower class limit
i =
2

Class size of this data = 3

Now taking 75.5 as assumed mean (A), we may calculate d;, uj, fju; as following:



No. of Number |x; =% |u= fiy,

heart of _ 755 | xi-755

beat per | women h

minute | (f;)

65-68 |2 66.5 -9 -3 -6

68-71 |4 69.5 -6 -2 -8

71-74 |3 72.5 -3 -1 -3

74-77 |8 75.5 0 0 0

77 -80 |7 78.5 3 1 i

80-83 |4 81.5 6 2 8

85-86 |2 84.5 9 3 6

N =230 zfil.lj =

1

Now we may observe from table that >f; = 30, >fiu; = 4

Mean (X) = d; +

Yiui %

Zfi

h

4
=755+ —%*3
30




=755+0.4=759

So mean of heart beat per minute of women are 75.9 beats per minute.

5. Question

Find the mean of each of the following frequency distributions:

Class interval: | 0-6 | 6-12 | 12-18 | 18-24 | 24-30
Frequency: 6 |8 10 9 7
Answer

Let A assumed mean be 15.

Class interval | Mid value (x;) | d; = x; - 15 ; xl':ﬁ f; £
0-6 3 12 -2 6 12
6-12 9 -6 -1 8 -8
12 -18 15 0 0 10 0
18 - 24 21 6 1 9 9
24 - 30 27 12 2 7 14
N =40 | 3fy; = 3




Mean = A+ h *E—J:xi

15 + 6 * =
40

15 + 0.45

15.45

6. Question

Find the mean of each of the following frequency distributions:

Class interval: | 50-70 | 70-90 | 90-110 [ 110-130 | 130-150 | 150-170
Frequency: 18 12 13 27 8 22
Answer

Let the assumed mean (A) be 100.




Class interval | Mid value (x;) | d; = x; - 100 = xl’;;ﬂﬂ f; fiu;
50-70 60 -40 -2 18 -36
70 - 90 80 -20 -1 12 -12
90 - 110 100 0 0 13 0

110-130 120 20 1 27 27
130 - 150 140 40 2 8 16
150 -170 160 60 3 22 66

N = 100 | Sfiu; = 61

A =100, h = 20

Mean=A+h*E—J:m

7

61

100 + 20 * —
100

100 + 12.2

112.2

. Question

Find the mean of each of the following frequency distributions:




Class interval: | 0-8 | 8-16 | 16-24 | 24-32 | 32-40
Frequency: 6 |7 10 8 9
Answer

Let the assumed mean (A) = 20

Class interval | Mid - value (x;) | d; = %;-20 |y, = ’“;20 Frequency (fj) | fju;
0-8 4 16 ; 6 N
8- 16 12 . ) ? -
o ? ° g 10 0
o ” ° 1 8 8
32 - 40 36 o : 9 )
N =40 Sfu; =7
We have, A = 20
h=8
Mean = A + h * %

=20 +8%_
40

=20+14=21.4




8. Question

Find the mean of each of the following frequency distributions:

Class interval: | 0-6 | 6-12 | 12-18 | 18-24 | 24-30
Frequency: 7 |5 10 12 6

Answer

Let the assumed mean (A) = 15
Class interval | Mid value (x;) | d; = % - 15 i xi-15 | Frequency (f;) | fiy

&
3-6 3 -12 -2 7 -14
6-12 9 -6 -1 5 -5
12-18 15 0 0 10 0
18 - 24 21 6 1 12 12
24 - 30 27 12 2 6 12
N =40 Efil.lj =5

We have, A = 15

h=6

Mean=A+h*¥




15 + 6 * =
40

9. Question

15+ 0.75 = 15.75

Find the mean of each of the following frequency distributions:

Class interval: | 0-10 | 10-12 | 20-30 | 30-40 | 40-50
Frequency: 9 12 15 10 14

Answer

Let the assumed mean (A) = 25
Class interval | Mid value (x;) | d; = %, - 25 = x1-25 | Frequenéy (L) Gy

10
0-10 5 -20 -2 9 -18
10 - 20 15 -10 -1 12 -12
20 - 30 25 0 0 15 0
30 - 40 35 10 1 10 10
40 - 50 45 20 2 14 28
N =60 zfil.lj =8

We have, A = 25




h =10

Mean = A+ h x 21w

N

=254 10 % =
al

=25+2
6

=25+§=2&w3

10. Question

Find the mean of each of the following frequency distributions:

Class interval: | 0-8 | 8-16 | 16-24 | 24-32 | 32-40
Frequency: 5 |9 10 8 8

Answer

Let the assumed mean (A) = 20
Class interval | Mid value (x;) | d; = x; - 20 ya x1=20 | Frequency (f;) | fiy

8
0-8 4 -16 <2 5 -10
8-16 12 -3 -1 9 -9
16 - 24 20 0 0 10 0
24 - 32 28 8 1 8 8
32 -40 36 16 2 8 16
N =40 Efil.lj =5

We have, A = 20

h=8

Mean = A + h*E—J:m

=20 +8%—>

40




=20+1=21

11. Question

Find the mean of each of the following frequency distributions:

Class interval: | 0-8 | 8-16 | 16-24 | 24-32 | 32-40
Frequency: 5 |6 4 3 2

Answer

Let the assumed (A) = 20
Class interval | Mid value (x;) | d; = x; - 20 | Frequency (f;) = x1-20 | fi114

8
0-8 4 -16 5 -2 -10
8 -16 12 -8 6 -1 -6
16-24 20 0 4 0 0
24-32 28 8 3 1 3
32-40 36 16 2 2 4
N =20 zfil.lj =-9

We have, A = 20

h=28




Mean=A+h*%

=20 +8*
20

=20-2-20-36
20

=16.4

12. Question

Find the mean of each of the following frequency distributions:

Class interval: | 10-30 | 30-50 | 50-70 | 70-90 | 90-110 | 110-130
Frequency: 5 8 12 20 3 2
Answer

Let the assumed mean (A) = 60




Class interval | Mid value (x;) | d; = x; - 60 = x;-:ﬂ Frequency (f;) | fiu;
10-30 20 -40 -2 5 -10
30-50 40 -20 -1 8 -8
50-70 60 0 0 12 0
70-90 80 20 1 20 20
90-110 100 40 2 3 6
110-130 120 60 3 2 6
N =50 Sfu; = 14

We have, A = 60

h =20

Mean=A+h*E—J:m

= 60 + 20 * ==

30

=60 + 5.6
= 65.6

13. Question

Find the mean of each of the following frequency distributions:




Class interval: | 25-35 | 35-45 | 45-55 | 55-65 | 65-75
Frequency: 6 10 8 12 4
Answer
Let the assumed mean (A) = 50
Class interval | Mid value | d; = x; - 50 u = x1-50 | Frequency (f) | fiy
10
25-35 30 -20 -2 6 -12
35-45 40 -10 -1 10 -10
45-55 50 0 0 8 0
55-65 60 10 1 12 12
65-75 70 20 2 4 8
N =40 Zfiuj =-2
We have, A = 50
h =10
Mean = A + h*E—J:m
=50 + 10 ¥ —=
40

50 - 0.5




= 49.5

14. Question

Find the mean of each of the following frequency distributions:

Classes: 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59
Frequency: | 14 22 16 6 5 3 4
Answer

Let the assumed mean (A) = 42




Class interval | Mid value (x;) | d; = x; - 42 U = xi;‘*? Frequency (f;) | fiy
25-29 27 -15 -3 14 -42
30-34 32 -10 -2 22 -44
35-39 37 -5 -1 16 -16
40-44 42 0 0 6 0
45-49 47 3] 1 5 5
50-54 52 10 2 3 6
55-59 57 15 3 4 12
N =10 sfu; = -79

We have, A = 42

h=5

Mean = A+ h * %

=42 +5% 2
10

=42-=
14




5388-79
14

= 36.357

15. Question

For the following distribution, calculate mean using all suitable methods:

Size of items: | 1-4 | 4-9 [ 9-16 | 16-27
Frequency: 6 |12 |26 |20
Answer

By direct method

Class interval | Mid value (x;) | Frequency (f;) | fix;
1-4 2.5 6 15
4-9 6.5 12 78
9-16 12.5 26 325
16-27 21.5 20 430
N = 64 Sfu; = 848

Mean =%m+ﬂ




=28 _ 4325
G

By assumed mean method

Let, the assumed mean (A) = 6.5

Class interval | Mid value (x;) | u; = X, - A = x5 - 6.5 | Frequency () | fiu;
1-4 2.5 -4 6 -24
4-9 6.5 0 12 0
9-16 12.5 6 26 156
16-27 21.5 15 20 300
N = 64 Sfu; = 432

Mean=A+¥

432
=65+ —
B

=6.5+6.75
= 13.25

16. Question

The weekly observations on cost of living index in a certain city for the year 2004-2005 are given below.

Compute the weekly cost of living index.




Cost of Number of Cost of Number of
living Cost | Students living students
of living Index
1400-1500 |3 1700-1800 |9
1500-1600 |10 1800-1900 |6
1600-1700 | 20 1900-2000 |2

Answer

Let the assumed mean (A) = 1650




Class Mid di=%|uy= Frequency | fiu;
interval |value |_ A = |=xi-1650 | (fj)
() X - 100
1650
1400- 1450 | -200 -2 3 -10
1500
1500- 1550 |-100 -1 10 -10
1600
1600- 1650 |0 0 20 0
1700
1700- 1750 100 1 9 9
1800
1800- 1850 | 200 2 6 12
1900
1900- 1950 | 300 3 2 6
2000
N = 52 zfil.lj

We have, A = 1650

h =100

Mean = A +

h * ¥ fiui
N




= 1650 + 100 *iz

1650
13

= 1650 +

_ 214504175 21625

13 13

= 1663.46
17. Question

The following table shows the marks scored by 140 students in an examination of a certain paper:

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

Number of students: | 20 24 40 36 20

Calculate the average marks by using all the three methods: direct method, assumed mean deviation and
shortcut method.

Answer

From Direct method:



Class interval | Mid value (x;) | f; fix;

0-10 5 20 100
10-20 15 24 360
20-30 25 40 1000
30-40 35 36 1260
40-50 45 20 900

N = Mo/ Sfx, = 3620

Mean = @

= 3820 _ »5.857
140

Assumed mean method: let assumed mean (A) = 25

Mean=A+w



Class interval | Mid value (x;) |u;=x-A | § fu;

0-10 5 -20 20 -400
10-20 15 -10 24 -240
20-30 25 0 40 0

30-40 35 10 36 360
40-50 45 20 20 400

N = 140 Efil.lj =120

Mean=A+¥

=25 +22%_ 25 4 0.857
140

= 25.857

Step deviation method: Let the assumed mean (A) = 25



Class Mid d= |uy= Frequency | fiy
interval |value |y A |[=xi-2s |(f)
(x3) —x- | °
25

0-10 5 -20 -2 20 -40
10-20 15 -10 -1 24 -24
20-30 25 0 0 40 0
30-40 35 10 1 36 36
40-50 45 20 2 20 40

N'= 140 zfil.lj

=12

fini
Mean=A+¥*h

=25 +— *10
140

= 25 + 0.857 = 25.857
18. Question

The mean of the following frequency distribution is 62.8 and the sum of all the frequencies is 50. Compute the
missing frequency is 50. Compute the missing frequency.



Class: 0-20 | 20-40 | 40-60 | 60-80 | 80-100 | 100-120

Frequency: | 5 f1 10 f2 7 8
Answer

Class interval | Mid value (x;) | Frequency (f;) | fu

0-20 10 3] 50

20-40 30 fl 3011

40-60 50 10 500

60-80 70 f2 70f2

80-100 90 7 630

100-120 110 8 880

N = 50 sfu; = 30f1 + 702 + 2060

Given, Sum of frequency = 50

5+f1+10+f2+7+8 =50




fl+f2=50-5-10-7-8

fl +f2=20

3f1 + 3f2 = 60 (i) [Multiply by 3]
And mean = 62.8

- 628

20f1+70f242060 _
50

62.8

30f1 + 70f2 = 3140 - 2060

30f1 + 70f2 = 1080

3f1 + 7f2 = 108 (ii) [Divide by 10]
Subtract (i) from (ii), we get

3f1 + 7f2 - 3f1 - 3f2 = 108 - 60
4f2 = 48

f2=12

Put value of f2 in (i), we get

3fl + 3 *12 =60

3fl + 36 = 60

3fl =24

fl1 =28

So,fl=8andf2 =12

19. Question

The following distribution shows<the daily pocket allowance given to the children of a multistory building. The
average pocket allowance is Rs18700, Find out the missing frequency.

Class interval: | 11-13 | 13-15 | 15-17 | 17-19 | 19-21 | 21-23 | 23-25

Frequency: 7 6 9 13 - 5 4

Answer
Given, Mean = 18

Let missing frequency be V



Class interval | Mid value (x;) | f; fx;
11-13 12 7 84
13-15 14 6 84
15-17 16 9 144
17-19 18 13 234
19-21 20 \Y 200
21-23 22 3] 110
23-25 24 4 b6
N =44 +V | 3fix; = 752 + 20V
Mean = &

792 + 18V = 752 + 20V

792 - 752 = 20V - 18V

40 = 2V

VvV =20




20. Question

If the mean of the following distribution is 27, find the value of p.

Class: 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency: | 8 p 12 13 10
Answer
Class interval | Mid value (x;) | Frequency (f;) | fix
0-10 5 8 40
10-20 15 p 15p
20-30 25 12 300
30-40 35 13 455
40-50 45 10 450
N=43+p SEx; = 1245 + 15p
Given, mean = %

1245+15p
43+p

27 =




1161 + 27p = 1245 + 15p
27p - 15p = 1245 - 1161
12p = 84

p=7

21. Question

In a retail market, fruit vendor were-selling mangoes kept in packing boxes. These boxes contained varying
number of mangoes. The following was the distribution of mangoes according to the number of boxes.

Number of mangoes: | 50-52 | 53-55 | 56-58 | 59-61 | 62-64

Number of boxes: 15 110 135 115 25

Find the mean number of mangoes kept in a packing box. Which method of finding the mean did you choose?

Answer

Number of mangoes | Number of boxes (fj)

50-52 15

53-55 110
56-58 135
59-61 115

62-64 25




We may observe that the class intervals are not continuous. There is a gap between two class intervals so we
1 o .
have to add 2 from lower class limit of each interval.

Class size (h) of this data = 3

Now taking 57 as assumed mean, we can calculate as follows:

Class interval | f; X, |dj=x-57 u = ﬂ;ﬁ? fiu;
49.5-52.5 15 51 | -6 -2 -30
52.5-55.5 110 54 | -3 -1 -110
55.5-58.5 135 57 |0 0 0
58.5-61.5 115 60 | 6 1 115
61.5-64.5 25 63 |3 2 50

N = 400 sfu; = 25

Mean=A+¥*h

=57+ 0.1875 = 57.1875
=57.19
Number of mangoes kept in packing box is 57.19

22, Question



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

Daily expenditure (in Rs):

100-150

150-200

200-250

250-300

300-350

Number of households:

12

Find the mean daily expenditure on food by a suitable method.

Answer

We may calculate class marks (x;) for each interval by using the relation

_ Upper class limit+lower class [imit

2

Class size = 50

Now taking 225 as assumed mean we can calculate as follows:




Daily expenditure (In Rs) | f d;=%-A=x-225 u = xl'-h?- 25| x5 fiy,
100-150 4 -100 -2 125 | -8
150-200 3 -50 -1 175 | -5
200-250 12 0 0 22510
250-300 2 a0 1 275 |2
300-350 2 100 2 325 | 4

N =25 Sfiu; = -7

Mean(ﬂ=A+%*h

=225+;—'f*5o

=225-14 =211
So mean expenditure on food is 211
23. Question

To find out the concentration of SO» in the air (in parts per million, i.e., ppm), the data was collected for 30
localities in a certain city and is presented below:



Concentration of SO, (In ppm) | Frequency
0.00-0.04 4
0.04-0.08 9
0.08-0.12 9
0.12-0.16 2
0.16-0.20 ul
0.20-0.24 2

Find the mean concentration of SO, in\the air.
Answer
We may calculate class marks (x;) for each interval by using the relation

Upper class limit+lower class [imit
i =
2

Class size = 0.04

Now taking 0.14 as assumed mean (A), we can calculate as follows:



Concentration So, (ppm) | Frequency (f;) | x; d; =% -0.14 | v | fiuy
0.00-0.04 4 0.02 |-0.12 -3 -12
0.04-0.08 9 0.06 | -0.08 -2 |-18
0.08-0.12 9 0.10 | -0.04 -11-9
0.12-0.16 2 0.14 |0 0= p0
0.16-0.20 4 0.18¢ 004 1 4
0.20-0.24 2 0.22 [0.08 2 |4
N =30 Sfu; = -31

Mean (x) = A + h

N
= 0.14 + 21 % (0.04)
a0

= 0.14 - 0.04133

= 0.099ppm

SO, mean concentration of SO in the air is 0.099ppm
24, Question

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.



Numbers of days:

0-6

6-10

10-14

14-20

20-28

28-38

38-40

Number of students:

11

10

Answer

We may calculate class marks (x;) for each interval by using the relation

_ Upper class limit+lower class limit

2

Now taking assumed mean (A) = 16




Number of days | Number of students (f;) | x; | d; = ;- 16 | fid;
0-6 11 3 |-13 -143
6-10 10 5 |-8 -80
10-14 7 12 | -4 -28
14-20 4 16 |0 0
20-28 4 24 |8 32
28-38 3 337 17 51
38-40 1 39 | 23 23
N =40 Sfid; = -145
Mean (x) = A + @
=16+ ——

16 - 3.62 = 12.38

So, mean number of days is 12.38 days for which students were absent.
25. Question

The following table gives the literacy rate (in percentage) of 35 cities. Find the mean literacy rate.



Literacy rate (in %):

45-55

55-65

65-75

75-85

85-95

Number of cities:

10

11

Answer

We may calculate class marks (x;) for each interval by using the relation

_ Upper class limit+lower class limit

2

Class size (h) for this data = 10

Now taking 70 as assumed mean (A) we can calculate as follows:

Literacy rate (in %) | Number of cities (f;) | x; |d;j =% - 70 - % fiy
45-55 3 50 1420 -2 -6
55-65 10 60 |-10 -1 -10
65-75 11 70 (0 0 0
75-85 8 80|10 1 8
85-95 3 90 |20 2 6

N = 35 Sy = -2




Mean (X) = A + &=— E‘ﬁm * h

=70+§*10

=70 - 0.57

= 69.43

So, mean literacy rate is 69.437

Exercise 7.4

1. Question

Following are the lives in hours of 15 pieces of the components of aircraft engine. Find the median:
715, 724, 725, 710, 729, 745, 694, 699, 696, 712, 734, 728, 716, 705, 719

Answer

Lives in hours of 15 pieces are = 715, 724, 725, 710, 729, 745, 694, 699, 696 712, 734, 728, 716, 705, 719
Arrange the above in ascending order:

694, 696, 699, 705, 710, 712, 716, 719, 724, 725, 728, 729, 734, 745

N = 15 (0dd)
Median = ( jTerm

15+1

= ( ) Term
= 16th Term = 716
2. Question

The following is the distribution of heightief'students of a certain class in a certain city.

Height (in cms): | 160-162 | 163-165 | 166-168 | 169-171 | 172-174

No. of students: | 15 118 142 127 18

Find the median height.

Answer



Class interval | Class interval | Class interval | Cumulative frequency
(exclusive) (inclusive) (Frequency)
160-162 159.5-162.5 15 15
163-164 162.5-165.5 118 133 (F)
166-168 165.5-168.5 | 142 (f) 275
169-171 168.5-171.5 127 402
172-174 171.5-174.5 18 420
N'= 420

We have, N = 420
-2 210
2 2

The cumulative frequency just greater than % is 275 then 165.5-168.5 is the median class such that,

| = 165.5, f = 142, F = 133 and h = 168.5-165.5 = 3

N
Median = | + 2_+ * h

210-133 *
142

165.5 + 3

165.5 + ~ * 3
142

165.5 + 1.63



=167.13
3. Question

Following is the distribution of I.Q of 100 students. Find the median I.Q.

L.Q: 55- | 65- | 75- | 85- | 95- | 105- | 115-| 125- | 135-
64 |74 |84 |94 (104|114 |124 | 134 | 144

No. of 1 2 9 22 (33 |22 8 2 1
students:

Answer
Class interval | Class interval | Frequency | Cumulative frequency
(exclusive) (inclusive)
55-64 54.5-64.5 1 1
65-74 64.5-74.5 2 3
75-84 74.5-84.5 9 12
85-94 84.5-94.5 22 34 (F)
95-104 94.5-104.5 33 (f) 37
105-114 104.5-114.5 |22 89




115-124 114.5-1245 |8 97

125-134 124.5-1345 |2 99
135-144 134.5-1445 |1 100
N =100

We have, N = 100

N 100
—="—"=50
2 2

N
The cumulative frequency just greater than 7 is 67 then the median.class 94.5-104.5 such that,

| =94.5,f=33,F=34,h=104.5-94.5=10
N

Median = | + 2_© * h

f

30-34 %

=945 + 10

15
= 94.5 + — * 10
33

=94.5 4+ 4.85 = 99.35
4. Question

Calculate the median from the following data:

Rent (in Rs): 15-25 | 25-35 | 35-45 | 45-55 | 55-65 | 65-75 | 75-85 | 85-95

No. of Houses: | 8 10 15 25 40 20 15 7

Answer



Class interval | Frequency | Cumulative frequency
15-25 8 8
25-35 10 18
35-45 15 33
45-55 25 58 (F)
55-65 40 (f) 98
65-75 20 48
75-85 15 133
85-95 7 140
N =140

We have, N = 140

N 140
—==70
2 2

The cumulative frequency is just greater than 98 then median class is 55-65 such that

| =55,f=40,F=58 h=65-55=10



N
Median = | + 2_* * h

70-58 *

=55+ 10

55 + = * 10
40

=55+ 3 =058

Therefore, Median = 58

5. Question

Calculate the median from the following data:

Marks below:

10

20

30

40

50

60

70

80

No. of students:

15

35

60

84

96

127

198

250

Answer




140 kg below | No. of students | Class interval | Frequency | Cumulative frequency
10 15 0-10 15 15
20 35 10-20 20 35
30 60 20-30 25 60
40 84 30-40 24 84
50 96 40-50 12 96 (F)
60 127 50-60 31 () 127
70 198 60-70 71 198
80 250 70-80 52 250
N = 250

We have, N = 250

_ 250

=125

N
The cumulative frequency is just greater than 3 is 127 then median class is 50-60 such that:




| =50,f=31,F=96,h=60-50 =10

N
. —F
Median =1+ 2 —

f

125-96
31

=50 + 10

29«10
=50 + ——

=22 _ 5935
a1

6. Question

An incomplete distribution is given as follows:

Variable: 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70

Frequency: | 10 |20 ? 40 ? 25 15

You are given that the median value is 35 and the sum of all the frequencies is 170. Using the median formula
fill up the missing frequency.

Answer



Class interval | Frequency | Cumulative frequency
0-10 10 10
10-20 20 30
20-30 f 30 + fy (F)
30-40 40 (1) 70 + f;
40-50 f, 70 +f; +
50-60 25 95 + fp+ 15
60-70 15 Mo + 1, + £,
N =170

Given, Median = 35
The median class = 30-40
|=30,h=10,f=40and F = 30 + f;

N
. —F
Median = | + 2

f

35 = 30 + 2B« 49
40



55-f1
4

5 =

fi =55-20 =35

Given, Sum of frequencies = 170
=10+20+f; +40 +f> + 25+ 15 = 170
=104+20+35+40+f +25+15=170
=f, = 170 - 145 = 25

Therefore, f1 = 35 and f, = 25

7. Question

Calculate the missing frequency form 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

No. of persons: | 5 25 ? 18 7

Answer



Class interval | Frequency | Cumulative frequency
0-10 5 5
10-20 25 30 (F)
20-30 X (f) 30 +x
30-40 18 48 + x
40-50 7 35 +x
N=5+X

Given, Median = 24
Then median class = 20-30

| =20, h=10,f=xand F =30

N
. —F
Median = | + 2

f

X
24 =20 + 223730 x 19

X

4x = 275 + 5x - 300

4x - 5x = -25
-x = -25
X = 25

Therefore, missing frequency = 25

8. Question



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

No. of accidents: 0 (1|23 |4 |5 |Total

Frequency (No. of days): |46 |? | ? |25 |10 |5 | 200

Answer

No. of accidents (x) No. of days (f) Fx
0 46 0

1 X Y%

2 Y 2y
3 25 75
4 10 40
] 5 25

N = 200 Y =x+ 2y + 140

Given, N = 200



=46+ x+y+ 25+ 10+ 5= 200
=X+y=200-46-25-10-5
=x+y=114 (i)

And Mean = 1.46
= =1.46

_ x+2y+140
200

= 1.46

=X+ 2y + 140 = 292

=X+ 2y = 292 - 140

= x + 2y = 152 (ii)

Subtract (i) from (ii), we get
X+2y-x-y=152-114

y = 38

Put the value of y in (i), we get

x=114-38=176



No. of accidents | No. of days | Cumulative frequency
0 46 46

1 76 122

2 38 160

3 25 185

4 10 195

5 5 200

N = 200

We have, N = 200
T2 100
2 2

The cumulative frequency just more than % is 122 so the median is 1

9. Question

An incomplete distribution is given below:



Variable: 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80

Frequency: | 12 30 - 65 - 25 18

You are given that the median value is 46 and the total number of items is 230.
(i) Using the median formula fill up missing frequencies.
(ii) Calculate the AM of the completed distribution.

Answer



Class interval | Frequency | Cumulative frequency
10-20 12 12
20-30 30 42
30-40 X 42 + x (F)
(i) | 40-50 65 (f) 107 + x
50-60 Y 107 +x+y
60-70 25 132 + R4V
70-80 18 IS0 + x+y
N =230

Given, Median = 46

Then, median class = 40-50

Therefore, | = 40, h = 10, f = 65, F = 42 + X

N
. i
Median = | + =2 —

f

46 = 40 +

=1

115-(42+7) , o




G#63
10

=73-X

39 =73-Xx
x=73-39
X =34

Given, N = 230

=12+30+34+65+y+ 25+ 18 =230

184 + y = 230

y = 230 - 184 = 46

(i)



Class interval | Mid - value | Frequency | fx

10-20 15 12 180

20-30 25 30 750

30-40 35 34 1190
40-50 45 65 2925
50-60 55 46 2530
60-70 65 25 1625
70-80 75 18 1350

N =230 Sfx = 10550

Mean = %

_ 10550
230

= 45.87

10. Question

The following table gives the frequency distribution of married women by age at marriage



Age (in years) | Frequency | Age (in years) | Frequency
15-19 53 40-44 9
20-24 140 45-49 5
25-29 98 50-54 3
30-34 32 55-59 3
35-39 12 60 and above |2
Calculate the median and interpret the results.
Answer
Class interval | Class interval | Erequency | Cumulative frequency

(exclusive) (inclusive)

15-19 14.5-19.5 23 53 (F)
20-24 19.5-24.5 140 (f) 193
25-29 24.5-29.5 98 291




30-34 29.5-34.5 32 993
35-39 34.5-39.5 12 335
40-44 39.5-44.5 9 344
45-49 44 .5-49.5 5 349
50-54 49.5-54.5 3 352
54-59 54.5-59.5 3 355
60 and above | 59.5 and above | 2 857
N'= 357
N = 357
= =20=1785

N
The cumulative frequency just greater than 7 is 193 then the median class is 19.5-24.5 such that:

| =19.5,f=140,F =53, h=5

N

Median = | + Z_© * h
f
- 19.5 + 27233 x5 _ 5398

Nearly half the women were married between the age 15 and 25

11. Question



If the median of the following frequency distribution is 28.5 find the missing frequencies:

Class interval: 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | Total

Total Frequency: | 5 f, 20 15 f, 5 60

Answer
Given: The frequency table.
To find: The missing frequencies f; and f5 .

Solution: Construct a table to calculate cumulative frequencies,The table is shown below:

Class interval | Frequency | Cumulative frequency
0-10 5 D
10-20 f 5+t (F)
20-30 20 (1) 25 + fi
30-40 15 40 A,
40-50 £, 40+ f; +
50-60 5 45 + f; +
N = 60

Given, Median = 28.5

As it lies in the interval 20-30,
So, median class is 20-30
Now,

I, lower class = 20, frequency of median class, f = 20, Cumulative frequency of class preceding the median
class, F = 5 + f1, height of class, h = 10N is 60,

we know,



N N
- F
f

30-(5+f1) , 4
20

Median =1 4+ X h

28.5=20+

30-5-f1

28.5-20 = *10

8.5 = 25—-f1

17=25-f;

25 -17

f1
fi1 =8

Given, sum of frequencies = 60

i,e. 54+ f1 +20+ 15+ f; + 5 = 60Put the value of f;
therefore, 5+8 + 20+ 15+ f, + 5 =60

hence, f =7

Therefore, f{ =8 and f, =7

12. Question

The median of the following data is 525. Find he missing{frequency, if it is given that there are 100 observations
in the data:



Class Interval | Frequency | Class interval | Frequency
0-100 2 500-600 20
100-200 5 600-700 g}
\
200-300 f 700-800 9
300-400 12 800-900 7
400-500 17 900-1000 4
Answer
Class interval | Frequency | Cumulative frequency
0-100 2 2
100-200 5 7
200-300 f 7+f
300-400 12 19+ 4




400-500 17 36 + f, (F)

500-600 20 (f) 56 + f;

600-700 f, 56 + f; + £,

700-800 9 65+ f; + £,

800-900 7 72 + f; +

900-1000 4 76 + f; + £,
N = 100

Given, Median = 525

Then median class = 500-600

| = 500, f = 20, F = 36 + f;, h = 100

N
. —F
Median =1+ 2z

f

50—(36+f1)
20

525 =500 + *100

50-36—f1

525 - 500 = *100

25 = (14 - f;) 5
5f; = 45

fi=9

Given, sum of frequencies = 100




=2+5+f+12+17+20+f+9+7+4 =100
=2+5+94+12+17+20+f,+9+7+4 =100
=85+ f, = 100

fy = 15

Therefore, f{ =9 and f; = 15

13. Question

If the median of the following data is 32.5, find the missing frequencies.

Class interval: | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70

Total

Frequency: f; 5 9 12 fy 3 2

40

Answer




Class interval | Frequency | Cumulative frequency
0-10 f f
10-20 5 5+ 1
20-30 9 14 + £, (F)
30-40 12 (f) 26 + f;
40-50 f, 26 +f; + 16
50-60 3 29 + {5k 5
60-70 2 314 + £
N =40

Given, Median = 32.5

Then median class = 30-40

I=30,h=10,f=12,F=14 +f;

N
. —F
Median =1+ 2 —

f

32.5=30+

20—(14+f1)
12

*10




2_5=6__f1*5
6

15=(6-f1) 5
3=6-f,
fi =3

Given, sum of frequencies = 40
=3+4+5+9+12+fH+3+2=40
=34+ f, =40

=f,=6

Therefore, f{ =3 and f, = 6

14. Question

Compute the median for each of the following data

D
S

o

QO



(i) Marks No. of students | (i) Marks No. of students
Less than 10 |0 More thanl50 | 0

Less than 30 | 10 More than140 | 12

Less than 50 |25 More thanl30 | 27

Less than 70 |43 More than120 | 60

Less than 90 |65 More than1104 105

Less than 110 | 87 More than100 [“124

Less than 130 | 96 More than90 | 141

Less than 150 | 100 More than80 | 150

Answer

(i)




Marks No. of students | Class interval | Frequency | Cumulative frequency
Less than 10 | 0 0-10 0 0
Less than 30 |10 10-30 10 10
Less than 50 |25 30-50 15 25
Less than 70 |43 50-70 18 43 (F)
Less than 90 |65 70-90 22 (f) 65
Less than 110 | 87 90-110 22 87
Less than 130 | 96 110-130 9 96
Less than 150 | 100 130-150 4 100
N =100

We have, N = 100

N 100
—=""=50
2 2

N
The cumulative frequency just greater than 7 is 65 then median Class 70-90, such that:

| =70,f=22,F=43,h=20

N
—F

Median=1+2z_ " x h

f

30—43

=70+ x 20

720
=70+
22

=70 + 6.36 = 76.36

(i)




Marks No. of students | Class interval | Frequency | Cumulative frequency
More than 80 | 150 80-90 9 9
More than 90 | 141 90-100 17 16
More than 100 | 124 100-110 19 45 (F)
More than 110 | 105 110-120 45 (f) 90
More than 120 | 60 120-130 33 123
More than 130 | 27 130-140 15 138
More than 140 | 12 140-150 12 150
More than 150 | 0 150-160 0 150
N'= 150

We have, N = 150

The cumulative frequency is justamore than % is 90 then, the Median Class is 110-120 such that:

| =110,f=45,F=45h =10

N

Median = | + 2_*x h

f

- 110 + 75—45

43

=110 4+ 2210

45

110 + 6.67

116.67

15. Question

A survey regarding the height (in cm) of 51 girls of class X of a school was conducted and the following data

was obtained:

x 10




Height in cm | Number of Girls

Less than 140 | 4

Less than 145 | 11

Less than 150 | 29

Less than 155 | 40

Less than 160 | 46

Less than 165 | 51

Find the median height.
Answer
To calculate the median height we need to find the class interval and their corresponding frequencies.

The given distribution being of the less than type 140, 145, 150,....165 give the upper limit of the corresponding
class intervals. So, the classes should be below 140, 140-145, 145-150,....160-165. Observe that from the
given distribution, we find that there are 4 girls with height less than 145 and 4 girls with height less than 140.
Therefore, the number of girls with height in the interval 140-145is 11 -4 =7

Similarly, the frequency of 145-150 is 29 - 11 = 19, for 150-155 it is 40 - 29 = 11 and so on so our frequency
distribution table with the given cumulative frequency becomes:



Class interval | Frequencies | Cumulative frequency
Below 140 4 4

140-145 7 11

145-150 18 29

150-155 11 40

155-160 6 46

160-165 5 51

Now N = 51

|

50,‘23= l_ 255

]

This observation lies in the class 145 - 150
Then, | (lower limit) = 145
f=11and h =5

25.5-11

Median = 145 + 5

145 + 4.03

149.03

So, the median height of the girls is 149.03 cm. This means that the height of the about 50% of the girls is less
than this height and 50% are taller than this height.

16. Question

A life insurance agent found the following data for distribution of ages of 100 policy holders. Calculate the
median age, if policies are only given to persons having age 18 years onwards but less than 60 years.



Age in years | Number of policy holders
Blow 20 2
Blow 25 6
Blow 30 24
Blow 35 45
Blow 40 78
Blow 45 89
Blow 50 92
Blow 55 98
Blow 60 100
Answer

: Here class width is not same. There is no need to adjust the frequencies according to class intervals. Now
given frequency table is of less than type represented with upper class limits. As policies were given only to
persons having age 18 years onwards but less than 60 years we can define class intervals with their respective
cumulative frequencies as below:



Age (in years) | No. of policy holders | Cumulative frequency
18-20 2 2

20-25 6-2=4 6

25-30 24 -6=18 24

30-35 45-24 =21 45

35-40 78 - 45 = 33 78

40-45 89-78=11 89

45-50 92 -89 =13 92

50-55 98-92=6 98

55-60 100-98 =2 100

Now from the table we may observe that N = 100

N
Cumulative frequency just greater than 5 (N = 50) is 78belonging to interval 35-40.

So, Median Class = 35 - 40

Lower limit (I) = 35



Class size (h) =5

Frequency (f) = 33 and F = 45
N

Median = | + 2_© * h

5045
33

=35+ ( ) * 5

=35+ =%5

=35+ 0.76

= 35.76

So, Median age is 35.76 years.
17. Question

The lengths of 40 leaves of a plant are measured correct to the nearest millimeter, and the data obtained is
represented in the following table:

Length | 118- | 127- | 136- | 14 154- | 163- [ 172-
(in 126 | 135 |[144 |5- 162 |[171. | 180
mm): 153

No.of |3 5 g9 12 5 4 2
leaves:

Find the median life.
Answer

: The given data is not having continuous class intervals. So, we have to add and subtract 0.5 to upper class
limit and lower class limit.



Length (in mm) | Number of leaves | Cumulative frequency
117.5-126.5 3 3

126.5-135.5 5 8=3+5

135.5-144.5 9 17=8+9
144.5-153.5 12 29 =17 + 12
153.5-162.5 5 34 =29 +5
162.5-171.5 4 38 =4 4
171.5-180.5 2 40 = 38 + 2

Median class = 144.5-153.5

| =144.5, h=9,f=12and F =17

N

Median = | + 2_+ * h

f
= 1445 + (2=
12
=144.5 + 2
4
= 146.75

So, median length is 146.75 mm.

18. Question




The following table gives the distribution of the life time of 400 neon lamps:

Light time (in hours) | Number of lamps
1500-2000 14
2000-2500 56
2500-3000 60
3000-3500 86
3500-4000 74
4000-4500 62
4500-5000 48

Find the median life.
Answer

We can find cumulative frequencies with their respective class intervals as below:



Life time | Number of lams | Cumulative frequency
1500-2000 | 14 14

2000-2500 | 56 70

2500-3000 | 60 130

3000-3500 | 86 216

3500-4000 | 74 290

4000-4500 | 62 352

4500-5000 | 48 400

N = 400

Median class = 3

| = 3000, f = 86,

N

000-3500

F =130, h = 500

Median = | + 2_© * h

f

= 3000 + 2299

= 3406.98 hours

So, median life time is 3406.98 hours.




19. Question

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

Weight (in kg): |40-45 | 45-50 | 50-55 | 55-60 | 60-65 | 65-70 | 70-75

No. of students: | 2 3 8 6 6 3 2

Answer

We may find cumulative frequencies with their respective class intervals as below:

Weight (in kg) 40-45 | 45-50 | 50-55 | 55-60 | 60-65 | 65470y 70-75
No. of students 2 3 8 6 6 3 2
Cumulative frequency | 2 5 13 19 25 28 30

Median class = 55-60

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

N
Median = | + 2_© * h

f
=55+ () x5
&
= 55 + 22
&
= 56.666

So, median weight is 56.67 kg.
Exercise 7.5

1. Question
Find the mode of the following data:

(i)3,57,4,53,56,8,95,3,5,3,6,9,7, 4



(i)3,3,7,4,5,3,5,6,8,9,5,3,5,3,6,9,7, 4
(iii) 15, 8, 26, 25, 24, 15, 18, 20, 24, 15, 19, 15
Answer

Mode is the value which occurs maximum number of times in a data.(i)

Value(x) 3/14(5|6|7|8|9

Frequency(f) |4 |2 |52 |2 |1 |2

Mode = 5 (Since, its frequency is 5 which is maximum)

(ii)

Value(x) 314(5|6|7|81]9

Frequency(f) |5 |2 |4 |2 [2]|1 ]2

Mode = 3 (Since, its frequency is 5 which is maximum)

(iii)

26
Value(x) 8|15[18 |19 |20 |24, |25

1
Frequency(f) |1 |4 |1 |1 |1 {2 |1

Mode = 15 (Since, its frequengy is 4 which is maximum)
2. Question

The shirt sizes worn by a group of 200 persons, who bought the shirt from a store, are as follows:

Shirt size: 37 (38|39 |40 (41 |42 (43|44

Number of persons: | 15|25 |39 |41 |36 |17 |15 |12

Find the model shirt size worn by the group.

Answer



Shirt size

37 |38 |39

40 |41

42 | 43

44

No. of persons

15|25 |39

41 | 36

17 |15

12

Model shirt size= 40 (Since, it occurs maximum number of times)

3. Question

Find the mode of the following distribution.

(i)

Class-interval: | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-Z20°70-80
Frequency: 5 8 7 12 28 20 10 10
(ii)
Class-interval: | 10-15 | 15-20 | 20425()25-30 | 30-35 | 35-40
Frequency: 30 45 75 35 25 15
(iii)
Class-interval: | 25-30 | 30-35 | 35-40 | 40-45 | 45-50 | 50-60
Frequency: 25 34 50 42 38 14

Answer




f—fi
2f-F1-f2
the class preceding the modal classf; = frequency of the class following the modal class

Mode = | + »hWhere | = lower limit of the modal classh=width of the modal classf; = frequency of

()

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

Frequency 5 8 7 12 28 20 10 10

Here, the maximum frequency is 28 then the corresponding class 40-50 is the model class

I= 40, h= 50-40= 10, f= 28, f;=12, f, =20

f—f1i
Mode = | + —2 1+
ode 2f—-f1-f2 Xh

40 + 28-12 %10
2%28-12-20

Mode

Mode =40 + 6.67
Mode =46.67

(i)

Class interval | 10 -15 | 15 -20 | 20 -25 | 25 -30 \307-35 | 35 -40

Frequency 30 45 75 35 25 15

Here, the maximum frequency is 75, then the corresponding interval 20- 25 is modal class

|= 20, h=5, f=75, f;=45, f; =35

f-fi
Mode = | + ——————
2f—f1-f2 xXh
Mode = 20 + —2=%> o
2%75-45-35

Mode =20 + 2.14

Mode =22.14

(iii)

Class interval | 25-30 | 30-35 | 35-40 | 40-45 | 45-50 | 50-55

Frequency 25 34 50 42 38 14

Here, the maximum frequency is 50, then the corresponding interval 35-40 is modal class



|= 35, h=5, f=50, f;=34, f, =42

f-f1
Mode = | + 1212
oce 212 <P

Mode = 35 + _“:'D;?"Lx5
2X50-34-42

Mode =35 + 3.33
Mode =38.33
4. Question

Compare the modal ages of two groups of students appearing for an entrance test:

Age (in years): | 16-18 | 1-20 | 20-22 | 22-24 | 24-26

Group A: 50 78 46 28 23
Group B: 54 89 |40 25 17
Answer
For Group A:

Here, the maximum frequency is 78, the corresponding class interval 18 -20 is modal class

=18, h=2, f=78, f1=50, f; =46
f_f]_
Mode = | + ————
ode S Fif2 I

_1g 4780 o
2x78-50—-48

=18+ 28
a0

=18 + 0.93 =18.93 years
For Group B:
Here, the maximum frequency is 89, the corresponding class interval 18 -20 is modal class

|=18, h=2, f=89, f;=54, f> =40
f-ri
Mode = | + 1712 _
2f—-f1-f2 xh

=18 + 89-54 %2
2%89-54—40

=18+ g =18 + 0.83 =18.33



Hence, the modal age of group A is higher than that of group B.
5. Question

The marks in science of 80 students of class X are given below: Find the mode of the marks obtained by the

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

students in science.

Frequency: |3 |5 16 |12 |13 |20 |5 |4 1 1

Answer

To find: The mode of the marks obtained in science

Solution: Mode = | + ixh
2f—f1-f2
Where | = lower limit of the modal class

h = width of the modal class
f1 = frequency of the class preceding modal class

f> = frequency of the class following modal class

Marks 0-10 | 10-20 | 20-30 |.30-40,| 40-50 | 50-60 | 60-70 | 70-80 80-90 |90-100

frequency |3 5 16 12 13 20 5 4 1 1

Here, the maximum frequency is 20, the corresponding class interval 50-60 is modal class

=50, h=10, f=20, f;=13, f, =5

f-f1
Mode = | + ————
ode + P xh

50 + 20-13 %10
2%20-13-5

Mode

Mode =50+ g —50 + 3.18

Mode =53.18
6. Question

The following is the distribution of height of students of certain class in a certain city:



Height (in cms): | 160-162 | 163-165 | 166-168 | 169-171 | 172-174

No. of students: | 15 118 142 127 18

Find the average height of maximum number of students.

Answer

Height(exclusive) | 10- 163- 166- 169- 172-
162 165 168 171 174

Height(inclusive) | 159.5- | 162.5- | 165.5- | 168.5- | 171.5-
162.5 | 165.5 | 168.5 |171.5 | 1745

No. of students 15 118 142 127 18

Here, the maximum frequency is 142, the corresponding class interval 165.5-168.5 is modal class

I=165.5, h=3, f=142, f1=118, f; =127

f=f1
Mode = | + 1212
oce 212 <P

142-118
=1655+ ——x3
2x%142-118-127

=18+ £ =165.5 +1.85
a9

=167.35cm
7. Question

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

No. of students: | 6 11 21 23 14 5

Find the mode and the mean of the data given above. Compare and interpret the two measures of central
tendency.

Answer
We may compute class marks (x;) as per the relation

upperclass limit+lowerclass [imit
2

Xi=

Now, let assumed mean (A) = 30



Age(in years) | No. of patients(f;) | Class marks (x;) | d;=%;-30 | fid;
5-15 6 10 -20 -120
15-25 11 20 -10 -110
25-35 21 30 0 0
35-45 23 40 10 250
45-55 14 50 20 180
55-65 5} 60 30 150
Total 80 430

>fi=80, >fidj=430

Vfidi
M —A +—
ean fi

=30 +2%_ 3045375
a0

=35.38

It represents that on an average the age of patients admitted was 35.38 years. As we can observe that the
maximum class frequency 23 belonging to class interval 35-45.

So, modal class= 35-45
Lower limit (1) of modal class =35

Frequency (f1) of the modal class=23



h=10,
Frequency (fp)of class preceding the modal class=21

Frequency (fy) of class succeeding the modal class =14

Now, Mode = [ + (%)h

23-21
=35+ (555 1m) 10

=35 + 1.81 =36.8years
8. Question

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

Lifetimes (in hours): | 0-20 | 20-40 | 40-60 | 60-80 | 80-100 | 100-120

No. of components: |10 |35 52 61 38 29

Determine the modal lifetimes of the components.
Answer

From the data as given above we may observe that.maximum class frequency 61 belonging to the class interval
60 -80

So, modal class = 60-80

1=60, f1=61, fu=52, f,=38, h=20

—f0
Mode =1+ (ﬁ) I
_ 61-52
=35+ (2(51]—52—39) 20

=60 + E — 60 +5.625
=65.625hours

9. Question

The following data gives the distribution of total monthly household expenditure of 200 families of a village.
Find the modal monthly expenditure of the families. Also, find the men monthly expenditure:



Expenditure (in Rs.) | Frequency
1000-1500 24
1500-2000 40
2000-2500 33
2500-3000 28
3000-3500 30
3500-4000 22
4000-4500 16
4500-5000 7
Answer

We may observe that the given data be maximum class frequency is 40 belonging to 1500- 2000 intervals
So, modal class = 1500- 2000

I=1500, f=40, fg=24, f,=33, h=50

—f0
Mode =1+ (ﬁ) h
_ 40-24
=1500 + (2{40]—24—33)



=1500 + 347.826

=1847.826

So, modal class monthly expenditure was Rs. 1847.83
We may compute class marks (x;) as per the relation:

Xi= upperclass limit+lowerclass [imit
=
2

h= 500, A=2750



Expenditure(in Rs) | NO.of families(f;) | x; d;=x; -2750 | y; | fiy
1000-1500 24 1250 | -1500 -3 [-72
1500-2000 40 1750 | -1000 -2 | -80
2000-2500 33 2250 | -500 -11-33
2500-3000 28 27500 00

3000-3500 30 3250 | 500 1 |30
3500-4000 22 8750 11000 2 |44
4000-4500 16 4250 | 1500 3 |48
4500-5000 7 4750 | 2000 4 |28
Total 200 -35

3x=200, ¥ fiui

(X) mean = 4 + &Xh

Efi

(X) = 2750 + —= %500
200




=2750-87.5

=2662.5

So, mean monthly expenditure was Rs. 2662.50
10. Question

The following distribution gives the state-wise teacher-student ratio in higher secondary schools of India. Find
the mode and mean of this data. Interpret, the two measures:

Number of students Per Teacher | Number of States/U.T.
15-20 3

20-25 8

25-30 9

30-35 10

35-40 3

40-45 0

45-50 0

50-55 2

Answer

To find: The mean and mode of the given table.

Solution:



Number of students Per Teacher | Number of States/U.T.
15-20 3
20-25 8
25-30 9
30-35 10
35-40 3
40-45 0
45-50 0 \
4
o
50-55 2

Mode is calculated as:

Mode =1 +
Zf_fl

Where
I=lower limit of modal class
h=width of the modal class

f=frequency of the modal class

f1=frequency of the class preceding the modal class

fo= frequency of the class following the modal class

Since, the maximum class frequency is 10

Hence, modal class interval= 30-35

h= 5, =30, f= 10,f;=9 and f,=3




10 —9
= Mode = 30 X D
de=0%500)—0—3

1
9—3

X D

= Mode = 30 + 20 —

— Mode = 30 +%

= Mode = 30 + 0.625= Mode = 30.625

Now to find mean,

Use the formula, M ean = A -} h{fter?u?}

Where
A = assumed mean
di=Xi-A Q

h=length of class intervals c

ui= (xi-A)/h

a :
N=sum of all frequencies \
o 4‘

\J
»
%Q



Here A = 32.5h = 5N = 35S0, M ear

Mean = 32.5+ {

—23
7

= Mean = 32.5-3.28= Mean = 29.21

11. Question

The given distribution shows the number of runs scored by some top batsmen of the world in one-day

international cricket matches.

Mid di = Xj- uiz[xi— filli
values 32.5 32.5)/5
Number of| (x;) |Number of
students States/U.T.
Per (£;)
Teacher

17.5 -15 -3 -0
15-20 3

22.5 -10 -2 -16
20-25 8

27.5 -5 -1 -9
25-30 9

32.5 0 0 0
30-35 10

37.5 5 1 3
35-40 3

42.5 10 2 0
40-45 0

47.5 15 3
45-50 0 ®

52.5 20 8
50-55 2 ®

Sf=35 o | Sfiu;=-23




Runs Scored | Number of batsman

3000-4000 4

4000-5000 18

5000-6000 9

6000-7000 7

7000-8000 6

8000-9000 3

9000-10000 |1

10000-10000 | 1

Find the mode of the data.
Answer

From the given data we may observe that maximum class frequency is 18 belonging to the class interval 4000-
5000

So, modal class= 4000-5000
Lower limit, I= 4000

fo=4, f,=9, f=18,h = 1000



f -0
Zf—fﬂ—fzjh
2{18]:4-—9

Mode=l+(

= 4000 + ) 1000

14000

=4000 + =4608.7 runs

12. Question

A student noted the number of cars passing through a spot on a road for 100 periods each of 3 minutes and
summarized it in the table given below. Find the mode of the data:

Number of cars: | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80

Frequency: 7 14 13 12 20 11 15 8

Answer
From the given data we may observe that maximum class frequency. is.20 belonging to the class interval 40-50
So, modal class= 40-50
Lower limit, I= 40
fo=12, f;=11, f=20,h = 10
f-ro0 )h
2f — fO— f2

=40 +(-22-)10

40-12—-11

Mode=l+(

=40 + 22
17

=40 + 4.7 =44.7
13. Question

The following frequency distribution gives the monthly consumption of electricity of the consumers of a locality.
Find the median, mean and mode of the data and compare them.



Monthly 65- | 85- | 105- | 125- | 145- | 165- | 185-
consumption | 85 | 105 | 125 | 145 | 165 | 185 | 205
(in units):

No. of 4 |5 13 |20 |14 |8 4
CONSUINETS:

Answer




Class interval | Mid value (x) | Frequency(f) | fx Cumulative frequency
65-85 75 4 300 4
85-105 95 5 475 9
105-125 115 13 1495 22
125-145 135 20 2700 42
145-165 155 14 2170 56
165-185 175 8 1400 64
185-205 195 4 780 68
total N=68 Sfx=9320
Mean= 2% =220 _ 137 05

We have, N= 68,
N/2 = 34
Hence, medium class =125- 145, such that
=125, f'=20, f=22, h=20
n

Median = | + Efo}(h =125 + 3‘1“2_022

x20 =137



Here, we may observe that maximum class frequency is 20 belonging to the class interval 125-145
So, modal class= 125-145
Lower limit, |I= 125

fo=13, f,=14, f=20,h = 20

f 1o
Mod =I+(—)h
oae 2f — fo— f2
=125 + (ﬂjzn — 125 + 2% _ 43577
40-13-14 13

14. Question

100 surnames were randomly picked up from a local telephone directly and the frequency distribution of the
number of letters in the English alphabets in the surnames was obtained as follows:

Numbers of letters: | 1-4 | 4-7 | 7-10 | 10-13 | 13-16 | 16-19

Number surnames: | 6 30 |40 16 4 4

Determine the median number of letters in the surnames. Find.the mean number of letters in the surnames.
Also, find the modal size of the surnames.

Answer



Class interval | Mid value (x) | Frequency (f) | fx | Cumulative frequency
1-4 2.5 6 15 |6
4-7 5.5 30 165 | 36
7-10 8.5 40 340 | 76
10-13 11.5 16 185 | 92
13-16 14.5 4 a8 |96
16-19 17.5 4 70| 100
Total N=100
Mean= £ =222 _ g 35
N 100

We have, N= 100,
N/2 = 50
Hence, median class =7-10, such that

=7, f'=40, f=36, h=3

n -
Median = | + 2L o — 7 4 3036
f 40

x3 =8.05

Here, we may observe that maximum class frequency is 40 belonging to the class interval 7-10
So, modal class= 7-10

Lower limit, I= 7



fo=30, f,=16, f=40,h = 3

Fo0 )
Mode =1+ (Zf—fﬂ—fz h
_ 40-320 B 20
=7+ (2(40]—30—15)3 - ?+34
15. Question

= 7.88

Find the mean, median and mode of the following data:

Classes:

0-20

20-40

40-60

60-80

80-100

100-120

120-140

Frequency:

10

12

Answer




Class interval | Mid value(x) | Frequency(f) | fx | Cummulative frequency
0-20 10 6 60 |6
20-40 30 8 240 | 14
40-60 50 10 500 | 24
60-80 70 12 840 | 36
80-100 90 6 540 | 42
100-120 110 5 550947
120-140 130 3 390 | 50
Total N=50

Mean= 2% =220 _ o5 4

N 50

We have, N= 50,

N/2 = 25

Hence, median class =60-80, such that

=60, f'=12, f=24, h=20

f

n
Median = | +E;T><h=60+

2324
12

x20 =60+ 1.67 = 61.67




Here, we may observe that maximum class frequency is 12 belonging to the class interval 60-80
So, modal class= 60-80

Lower limit, I= 60

fo=10, f=6, f=12,h = 20

&) n

2f — fo— f2

12-10
24-10—-6

Mode=!+(

=60 +( )2n=6ﬂ+§=65

16. Question

Find the mean, median and mode of the following data:

Classes: 0-50 | 50-100 | 100-150 | 150-200 | 200-250 | 250-300 | 300-350

Frequency: | 2 3 5 6 5 3 1

Answer



Class interval | Mid value(x) | Frequency(f) | fx Cumulative frequency
0-50 25 2 50 2
50-100 75 3 225 |5
100-150 125 5 625 |10
150-200 175 6 1050 |16
200-250 225 5 1125 |21
250-300 275 3 8257 24
300-350 325 1 325 |25
Total N=25

Mean= 2% =%225 _ 4.q

N 25

We have, N= 25,

N/2 =12.5

Hence, median class =150-200, such that

=150, f'=6, f=10, h=50

; Z-f 12.5-10
Median =1+ 27 xh = 150 + —— x50 = 170.83




Here, we may observe that maximum class frequency is 6 belonging to the class interval 150-200
So, modal class= 150-200
Lower limit, I= 150

fo=5, f=5, f=6, h = 50

[0 )
Mﬂde_!+(2f—fﬂ—f2 h
=150 +( 6‘_5_)5U=15ﬂ+550=1?5
12-5-5 2
17. Question

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

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

Number of workers: | 12 14 8 6 10

Answer



Class interval | Mid value(x) | Frequency(f) | fx Cumulative frequency
100-120 110 12 132012
120-140 130 14 1820 | 26
140-160 150 8 1200 | 34
160-180 170 6 1000 | 40
180-200 190 10 1900 (50
Total N=50

Mean= 2% =20 _ 445 9

N 30

We have, N= 50,

N/2 = 25

Hence, medium class =120-140, such that

=120, f'=14, f=12, h=20

n -
Median = | + Zfoxh; =120 + 272x20 = 13857

Here, we may observe that maximum class frequency is 14 belonging to the class interval 120-140

So, modal class= 120-140
Lower limit, I= 120
fo=12, f,=8, f=14,h = 20

f—fo

Mode = [ + (m)h




14-12
28-12-8

=120 +( )2n=12a+2—j=125
Exercise 7.6

1. Question

Draw an ogive by less than method for the following data:

No.ofrooms: (1|23 (4 |5 |6 |7|8]9]|10

No.of houses: |4 |9 |22 |28 (24 (12 |8 |6 (|52

Answer

We first prepare the cumulative frequency distribution by less than method4as given below:



No. of rooms No. of houses | Cumulative frequency
Less than orequalto 1 |4 4
Less than orequalto 2 |9 13
Less than or equal to 3 | 22 35
Less than or equal to 4 | 28 63
Less than or equal to 5 | 24 87
Less than orequalto 6 |12 99
Less than or equal to 7 |8 107
Less than or equalto 8 |6 113
Less than orequalto 9 |5 118
Less than or equal to 10 | 2 120

Now we mark the upper class limits along x-axis and cumulative frequency along y-axis. Thus, we plot the
points (1,4); (2,13); (3,35); (4,63); (5,87); (6,99); (7,107); (8,113); (9,118); (10,120)
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2. Question
The marks scored by 750 students in an examination are given in the f a frequency distribution table:

(,
‘b.



Marks No. of Students

600-400 | 16

640-680 | 45

680-720 | 156

720-760 | 284

760-800 | 172

800-840 | 59

840-880 | 18

Prepare a cumulative frequency table by less than method and draw an ogive.
Answer

We first prepare the cumulative frequency distribution by less than method as given below:



Marks | No. of students | Marks less than | Cumulative frequency
600-640 | 16 640 16

640-680 | 45 680 61

680-720 | 156 720 217

720-760 | 284 760 501

760-800 | 172 800 673

800-840 | 59 840 732

840-880 | 18 860 750

Now we mark the upper class limits along x-axis and cumulative frequency along y-axis. Thus, we plot the
points: (640,16); (680,61); (720,217); (760,501); (800,673); (840,732); (880,750)
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3. Question

Draw an ogive to represent the following frequency distribution:

Class-interval: 0-4|5-9(10-14 | 15-19 | 20-24

No. of students: | 2 6 10 5 3

Answer

The given frequency of distribution is .notscontinuous. So, we first make it continuous and prepare cumulative
frequency distribution as under:



Class interval | No. of students | Less than | Cumulative frequency
0.5-4.5 2 4.5 2

4.5-9.5 6 9.5 8

9.5-14.5 10 14.5 18

14.5-19.5 5 19.5 23

19.5-24.5 3 24.5 26

Now we mark the upper class limits along x-axis and eumulative frequency along y-axis. Thus, we plot the

points: (4,5,2); (9,5,8); (14,5,18); (19,5,23);(24,5,26)

&

35T

Cumulative frequency

°T  (4.5,2)

(9.5,8)

4. Question

!
4.5 9.5

!
14.5

1 ! v

19.5 24.5

Upper dass limits

The monthly profits (in Rs.) of 100 shops are distributed as follows:




Profits per shop:

0-50

50-100

100-150

150-200

200-250

250-300

No. of shops:

12

18

27

20

17

Draw the frequency polygon for it.

Answer

We have,




Profit per shop | Mid value | No. of shops
Less than 0 0 0

0-50 25 12

50-100 75 18

100-150 125 27

150-200 175 20

200-250 225 17

250-300 275 6

Above 300 300 0
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5. Question

The following table gives the height of trees:



Height No. of trees

Lessthan 7 |26

Less than 14 | 57

Less than 21 | 92

Less than 28 | 134

Less than 35 | 216

Less than 42 | 287

Less than 49 | 341

Less than 56 | 360

Draw ‘less than’ ogive and ‘more than’ ogive.
Answer

Less than method, it is given that:



Height No. of trees

Lessthan 7 |26

Less than 14 | 57

Less than 21 | 92

Less than 28 | 134

Less than 35 | 216

Less than 42 | 287

Less than 49 | 341

Less than 56 | 360

Now we mark the upper class limits along x-axis and cumulative frequency along y-axis. Thus, we plot the
points: (7,26); (14,57); (21,92); (28,134); (35,216); (42,287); (49,341); (56,360)

More than method: We will prepare the cumulative frequency table by more than method as given below:



Height | Frequency | Height more than | Cumulative frequency
0-7 26 0 360

7-14 31 7 334

14-21 |35 14 303

21-28 |42 21 263

28-35 |82 28 226

3542 |71 35 144

42-49 |54 42 73

49-56 |19 49 19

Now we mark,
On x-axis lower class limit and on y-axis Cumulative frequency

Thus, we plot graph as (0,360); (7,334); (14,303); (21,263); (28,226); (35,144); (42,73); (49,19)
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6. Question

The annual profits earned by 30 shops of a shopping complex in a I% give rise to the following distribution:



Profit (in lakhs in Rs.)

Number of shops (frequency)

More than or equal to 5

30

More than or equal to 10

28

More than or equal to 15

16

More than or equal to 20

14

More than or equal to 25

10

More than or equal to 30

More than or equal to 35

Draw both ogives for the above data and hence obtain the median.

Answer

More than method:




Profit (in lakhs in Rs.) No. of shops (Frequency)

More than or equalto 5 | 30

More than or equal to 10 | 28

More than or equal to 15 | 16

More than or equal to 20 | 14

More than or equal to 25 | 10

More than or equal to 30 | 7

More than or equal to 35 | 3

Now we mark,
On x-axis lower class limit and on y-axis Cumulative frequency
Thus, we plot graph as: (5,30); (10,28); (15,16); (20,44); (25,10); (30,7); (35,3)

Less than method:



Profit (in | No. of shops Profit in Cumulative
lakhs in (Frequency) less than | frequency
Es.)

0-10 2 10 2

10-15 12 15 14

15-20 2 20 16

20-25 4 25 20

25-30 3 30 23

30-35 4 35 27

35-40 3 40 30

Now we mark the upper class limit on x-axis and the cumulative frequency on y-axis. Thus, we plot the points:
(10,2); (15,14); (20,16); (25,20); (30,23); (35,27); (40,30)
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7. Question

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



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

Number of workers: 12 14 8 6 10

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

We first prepare cumulative frequency table by less than method as given below:

Daily income (in Rs.) | Cumulative frequency
Less than 120 12
Less than 140 26
Less than 160 34
Less than 180 40
Less than 200 50

Now we mark on x-axis upper class limit and on y-axis cumulative frequency. Thus, we plot the points: (120,
12); (140,26); (160,34); (180,40); (200,50)
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8. Question

160

Daily wages (Rs)

180

200

The following table gives production yield per hectare of wheat of 100 farms\of'a village:

Number of farms:

50-55

55-60

60-65

65-70

7075

75-80 in kg per hectare

Number of farms:

12

24

38

16

Draw ‘less than’ ogive and ‘more_than® ogive.

Answer




Production yield kg per hectare | Cumulative frequency
More than or equal to 50 100

More than or equal to 55 98

More than or equal to 60 90

More than or equal to 65 78

More than or equal to 70 54

More than or equal to 75 16

Less than method:



Production yield (in kg/hectare) | No. of farms | Less than | Cumulative frequency
50-55 2 55 2

55-60 8 60 10

60-65 12 65 22

65-70 24 70 46

70-75 38 75 84

75-80 16 80 100

Now on x-axis upper class limits and on y=axis cumulative frequency, we plot the points: (55,2); (60,10) ;
(65,22); (70,46); (75,84); (804100)

More than method:



Production yield (in kg/hectare) | No. of farms | More than | Cumulative frequency
50-55 2 50 100

55-60 8 55 98

60-65 12 60 90

65-70 24 65 78

70-75 38 70 54

75-80 16 75 16

Now, Mark on x-axis lower class limit @ndon y-axis cumulative frequency. We plot the points: (50,100);
(55,98); (60,90); (65,78); (70554); (75,16)

$(50,100)
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9. Question

During the medical check-up of 35 students of a class, their weights were recorded as follows:

Weight (in kg) | Number of students

Lessthan 38 |0

Less than 40 |3

Lessthan 42 |5

Lessthan 44 |9

Less than 46 14

Less than 48 | 28

Less than 50 | 32

Less than 52 | 35

Draw a less than type ogive for the given data. Hence, obtain the median weight from the graph and verify the
result by using the formula.

Answer
Less than method:

It is given that on x-axis upper class limit and on y-axis cumulative frequency. We plot the points: (38,0);
(40,3); (42,5); (49,9); (46,14); (48,28); (50,32); (52,35)



More than method:

Weight (in kg) | No. of students | More than | Cumulative frequency
38-40 3 38 35

40-42 2 40 32

42-44 il 42 30

44-46 5 44 26

416-48 14 46 24

48-50 4 48 7

50-52 3 50 3

X -axis lower class limit and y-axis cumulative frequency, we plot the points: (38,35); (40,32); (42,30);
(44,26); (46,21); (48,7); (50,3)
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We find the two types of cumulative frequency curves intersect at point

The value of M is 46.5 kg

Verification,

We have

Weight in kg

O



Weight (in kg) | No. of students | Cumulative frequency
36-38 0 0
38-40 3 3
40-42 2 5
42-44 4 9
44-46 5 14
46-48 14 28
48-50 4 3 2
50-52 3 35

Now, N = 35

Therefore, ; = ? =17.5

N
The cumulative frequency is just greater than 3 is 28 and the corresponding classes 46-48

Thus, 46-48 is the median class such that,

| =46,f=14,Cy = 14and h =2



N
. —1
Median =1+ 2"~ * h

17.5—14 *

= 46 + 2

=46+ =46 + 0.5
14

= 46.5 kg

Hence, verified.
CCE - Formative Assessment

1. Question
Define mean.
Answer

The mean or average of observations, is the sum of the values of all the observations divided by the total
number of observations.

If x4, X2, ... , Xp are observations with frequencies fy, fy, ..., fy i.e. x1 occurs fyptimes and x, occurs f, times and
so on, then we have

Sum of the values of the observations = fix; + foxo + ... + fxp
and Number of observations = f1 + f + ... + f,
So, mean(x) of observations is given by

f1X1+f2X2 + "'+f11X11
f'1+f2+"'+fn

X =

Or,
In summation form, it can be shortedto

n
i=1 fiX;
I
f;

i=1

X =

Which also can also be written as,

X 6%
X

And it is understood i varies from 1 to n.

X =

2. Question
What is the algebraic sum o5f deviations of a frequency distribution about its mean?
Answer

Suppose X1, X2, ... , Xn are n observations with mean as x.

By definition of mean, [i.e. The mean or average of observations, is the sum of the values of all the
observations divided by the total number of observations]

We have,



Xy +Xo+ X
¥ = TRz O ™n and

n
nxX =Xy + X2 + ... + Xp ...[1]

So, in this case we have assumed mean(a) is equal to mean of the observations(x)
And we know that

d=xj-a

where, d; is deviation of a (i.e. assumed mean) from each of x; i.e. observations.

So, In the above case we have

d1=X1-X
d2=X2-X
dn = Xp - X

and sum of deviations

di+dy+ ... +dh=X1-X+X2-X+ ..+ Xyq-X
=X{+ X2+ ...+ Xyq-(X+ X+ ... {upto n times})
= nx - nx [Using 1]

=0

Hence, sum of deviations is zero.

3. Question

Which measure of central tendengy, is\given by the x-coordinate of the point of intersection of the ‘more than’
ogive and ‘less than’ ogive?

Answer
Median

As we know that, the x-coordinate of the point of intersection of the more than ogive and less than ogive give
us median of the data.

4. Question

What is the value of the median of the data using the graph in the following figure of less than ogive and more
than ogive?
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4

As we know that, the x-coordinate of the point of intersection of the more than ogive and less than ogive give
us median of the data.

5. Question

Write the empirical relation between mean, mode and median.
Answer

We know that,

Mode = 3 Median - 2 Mean

6. Question

Which measure of central tendency can be determined graphically?
Answer

As we know that, the x-coordinate of the point of intersection of the more than ogive and less than ogive give
us median of the data.

So, median can be determined graphically.
7. Question

Write the modal class for the following frequency distribution:

Class-interval:10-15(15-2020-25|25-30(30-35|35-40

Frequency: |30 |35 |75 |40 (30 |15

Answer

As class of maximum frequency is called modal class.



Modal class in above case is 20-25 as 75 is maximum frequency.
8. Question

A student draws a cumulative frequency curve for the marks obtained by 40 students of a class as shown below.
Find the median marks obtained by the students of the class.

¥
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Fig.7.12

Answer
We know that, For finding median from a less than ogive or more than ogive curve, we follow below steps.

1. we find the sum of all frequencies or the last cumulative fréquency in our given data, let that be N

2. Then we calculate g and locate the point corresponding to gth on the curve.

3. The X coordinate of the point located i.e. the class eorresponding to gth cumulative frequency is the median
of data.

From the graph, we locate last cumulative frequency as 40 i.e. sum of all the frequencies is 40.

i.e. N = 40 and g =20
Median is the marks corresponding to gth student.

In order to find the median, we first locate the point corresponding to 20" student on Y axis.
And from graph, that point is (50, 20)

So, marks corresponding to 20th student is 50.

So, the median of above data is 50

9. Question

Write the median class for the following frequency distribution:



Class-interval:|0-10

10-20|20-30(30-40

40-50

50-60

60-70

70-80

Frequency: |5

28

20

10

10

Answer

First, we prepare the cumulative frequency table for above data

Class | Frequency | Cumulative Frequency
0-10 |5 5
10-20 | 8 13
20-30 | 7 20
30-40 | 12 32
40-50 | 28 60
50-60 | 20 80
60-70 | 10 90
70-80 | 10 100
N =100




We know that median class of a data is the class-interval corresponding to cumulative frequency just greater
than N

i
Where,

N = sum of all frequencies

As N = 100 therefore g =G0

And

Cumulative frequency just greater than 50 is 60 which lies corresponding to class 40-50
Hence, 40-50 is median class.

10. Question

In the graphical representation of a frequency distribution, if the distance between mode and mean is k times
the distance between median and mean, then write the value of k.

Answer

Distance between mode and mean = mode - mean
Distance between median and mean = median - mean
Given that,

(mode - mean) = k(median - mean)

= mode - mean = k median - k mean

= mode = k median - k mean + mean

= mode = k median - (k-1) mean

Comparing it with empirical relation, i.e.

mode = 3 Median - 2 mode

We get,

k=3

11. Question

Find the class marks of classes 10-25 and 35-55
Answer

We know, class marks of a class interval is

1
=5 (lower limit + upper limit)

For 10-25
Lower limit = 10

Upper limit = 25

Class mark = % (10+ 25) =175



For 35-55
Lower limit = 35

Upper limit = 55
Class mark = ; (35+ 55) =45

12. Question

Write the median class of the following distribution:

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

Frequency:4 |4 8 10 (12 |8 4

Answer

First, we prepare the cumulative frequency table for above data



Class | 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 | 8 46

60-70 | 4 50

N = 50-

We know that median class of a data is the class-interval corresponding to cumulative frequency just greater

than N
y;

Where,

N = sum of all frequencies
N
As N = 25 therefore S = 25

And

Cumulative frequency just greater than 25 is 26 which lies corresponding to class 30-40
Hence, 30-40 is median class.

1. Question

Which of the following is not a measure of central tendency?

A. Mean



B. Median

C. Mode

D. Standard deviation

Answer

There are three measures of central tendency

1) Mean 2) Median 3) Mode

2. Question

The algebraic sum of the deviations of a frequency distribution from its mean is
A. always positive

B. always negative

C.0

D. a non-zero number

Answer

Suppose X1, X2, ... , Xn are n observations with mean as x.

By definition of mean, [i.e. The mean or average of observations, is the sum of the values of all the
observations divided by the total number of observations]

We have,
Xy +Xg+rNp

x = Attt o0y
mn

nxX =Xy + X2 + ... + Xp ...[1]

So, in this case we have assumed mean(a)iis,equal to mean of the observations(x)
And we know that

di=xj-a

where, d; is deviation of a (i.e. assumed mean) from each of x; i.e. observations.

So, In the above case we have

d1=X1-X
C|2=X2-X
dn = Xp - X

and sum of deviations
di+dy+ ... +dh=X1-X+X2-X+ ..+ Xyq-X

=X{+ X2+ ...+ Xy - (X+ X+ ... {upto n times})



= nx - nx [Using 1]

=0

Hence, sum of deviations is zero.
3. Question

The arithmetic mean of 1, 2, 3, ..., nis

n+1
A.
-
n-1
B.
-
il
C. —
-
1
D. —_+1
-
Answer

We know that mean or average of observations, is the sum of the values/of all the observations divided by the
total number of observations.

and, we have given series

1,2,3,..,n

Clearly the above series is an AP(Arithmetic progression) with
first term, a = 1 and

common difference, d = 1

And no of terms is clearly n.

And last term is also n.

We know, sum of terms of an AP if first and last terms are known is:
n
S, = > (a+a,)

Putting the values in above equation we have sum of series i.e.

nin+1) [1]

1+2+3+--+n=_(1+n) =

As,
Sum of all terms 1+2+3++n
Mean= =
no of terms n
{n(nﬂ.h]
> Mean_\_ =z /_ n+l
n 2

4. Question



For a frequency distribution, mean, median and mode are connected by the relation

A. Mode = 3 Mean — 2 Median
B. Mode = 2 Median — 3 Mean
C. Mode = 3 Median — 2 Mean
D. Mode = 3 Median + 2 Mean
Answer

We know that empirical relation between mean, median and mode is
Mode = 3 Median - 2 Mean

5. Question

Which of the following cannot be determined graphically?

A. Mean

B. Median

C. Mode

D. None of these

Answer

Median can be find graphically by drawing any of the ogive or beth ogives.
And Mode can be find graphically by drawing histogram of the given data.
But mean can't be determined graphically.

6. Question

The median of a given frequency distribution,is found graphically with the help of
A. Histogram

B. Frequency curve

C. Frequency polygon

D. Ogive

Answer

There are two ways in which median can be determined graphically.

(1) By drawing any of the ogive

In this case, we first compute g, where N is the sum of frequencies and then we locate the point M

corresponding to Nth cumulative frequency on curve, and the x-coordinate of M gives the median.

(2) By drawing both of the ogives

We draw both ogive curves [i.e. less than ogive and greater than ogive] and intersection of both ogives gives

the value of median.
7. Question

The mode of a frequency distribution can be determined graphically from



A. Histogram

B. Frequency polygon

C. Ogive

D. Frequency curve

Answer

The following steps must be followed to find the mode graphically.

1. Represent the given data in the form of a Histogram. The frequency determines the height of each bar.
Identify the highest rectangle. This corresponds to the modal class of the series.

2. Join the top corners of the modal bar with the immediately next corners of the adjacent bars. The two lines
must be cutting each other.

3. Let the point where the joining lines cut each other be 'A'. Draw a perpendicular line from point A onto the x-
axis. The point 'P' where the perpendicular will meet the x-axis will give the mode.

8. Question

Mode is

A. least frequent value

B. middle most value

C. most frequent value

D. None of these

Answer

By Definition of mode, mode is most frequent valuée.

9. Question

The mean of n observations is i’ If the first item is increased by 1, second by 2 and so on, then the new mean

is
A-X +n
B.X 2
S
— n+l1
C. X +

2
D. None of these
Answer
Given, mean is ¥,
Let x1, X2, ..., Xy are n observations.

And we know

The mean or average of observations, is the sum of the values of all the observations divided by the total
number of observations.



X1+X2 + "'+Xn

¥ =
n

= nX =X, +%X, + - +x, [1]

Given as the first term is increased by 1 and 2nd term is increased by 2 and so on. Then the terms will be
X1+ 1, X2+ 2,...,Xp+n

Let the new mean be x

tHl+x+2+--+x,+n
B n

X

o x— (3, +xz 4+ +xp J+{1+2++n) [2]

n

Now, we have series

1,2,3,..,n

Clearly the above series is an AP(Arithmetic progression) with
first term, a = 1 and

common difference, d = 1

And no of terms is clearly n.

And last term is also n.

We know, sum of terms of an AP if first and last terms are known is:
n
S, = > (a+a,)

Putting the values in above equation we have sum of series i.e.

nin+1)

n
1+2+34+--4+n=—=-(14m) =
2( ) 2

Using this in equation [2] and using equation [1] we have
_  nn-—1
nx + % . n— 1
X= =X+—
n 2

10. Question

One of the methods of determining mode is

A. Mode = 2 Median — 3 Mean

B. Mode = 2 Median + 3 Mean
C. Mode = 3 Median — 2 Mean
D. Mode = 3 Median + 2 Mean
Answer

We know that empirical relation between mean, median and mode is



Mode = 3 Median - 2 Mean
11. Question

If the mean of the following distribution is 2.6, then the value of y is

Variable (x):1(2(3|4(5

Frequency: |4|5[y(1|2

A.3
B. 8
C. 13
D. 24

Answer

Let the draw the frequency distribution table for the above data



Variable(x;) | Frequency(f;) | fix;

1 4 4
2 5 10
3 v 3y
4 1 4
5 2 10

zﬂ=12+y Zf,-x,-=28+3y

As we know the mean(i)

n
i=1 fi%;
I
f;

i=1

¥ =

In this case, ¥ = 2.6

So we have

28 + 3y
T 12+y

= 31.2 + 2.6y = 28 + 3y

= 3.2 = 0.4y

>y=8

12. Question

The relationship between mean, median and mode for a moderately skewed distribution is
A. Mode = 2 Median — 3 Mean

B. Mode = Median — 2 Mean



C. Mode = 2 Median — Mean

D. Mode = 3 Median — 2 mean

Answer

We know that empirical relation between mean, median and mode is
Mode = 3 Median - 2 Mean

13. Question

The mean of a discrete frequency distribution x;/fi; i = 1, 2, ..., nis given by
A. 1771
ST
|
1 11
B. — % ﬁx
i 1
1l ig
i}
> fix
c. i=t
' 1
pR S
i=1
i}
2 fix;
D, i=l
) 1n
b
i
i=1
Answer

If X1, X3, ... , Xy are observations_with/frequencies f1, f, ... , fn i.e. X1 occurs f1 times and x» occurs f, times and
so on, then we have

Sum of the values of the observations = fix1 + foxo + ... + faxp
and Number of observations = f; + f + ... + f

So, mean(x¥) of observations is given by

f1X1+f2X2 + "'+f‘an
f1+f|2+"'+fn

¥ =

Or,
In summation form, it can be shorted to
i=1 fi%;

n f‘
1

i=1

X =

Which also can also be written as,



2 Ex
Xt

And it is understood i varies from 1 to n.

X =

14. Question

If the arithmetic mean of x, x + 3, x + 6, x + 9, and x + 12 is 10, the x =
Al

B. 2

C.6

D. 4

Answer

Termsarex, X+ 3, X+ 6, x+ 9, x+ 12

No of terms = 5

We know that

Sum of all observation

Mean =
MNo of observations
X+X+3+X+6+xX+9+x+12
=10 =
5
= 50 = 5x + 30
= 5x =20
=>Xx=4

15. Question

If the median of the data: 24, 25, 26, X+ 2)x'+ 3, 30, 31, 34 is 27.5, then x =
A. 27

B. 25

C. 28

D. 30

Answer

Terms are 24, 25, 26, x + 2, x + 3, 30, 31, 34

No of terms = 8

We know that, if even no of terms or observations are given, then the median of data is mean of the values of
th th
(E) term and (E + 1) term. Where n is no of terms.
2 2
In this case, n = 8

- 4 and H-I— 1=5
-=4and -+ 1=
2 2



i.e. median of above data is mean of 4th and 5t" term

(x+2)+(x+3)  2x+5
2 T2

2x+ 5
2

=>55=2x+5

= median =

= 275 =

= 2x = 50

=>x =25

16. Question

If the median of the data: 6, 7, x — 2, x, 17, 20, written in ascending order, is 16. Then x =
A. 15

B. 16

C. 17

D. 18

Answer

Terms are 6, 7, x-2,X%,17, 20
No of terms = 6

We know that, if even no of terms or observations are given,)then the median of data is mean of the values of
th th
(E) term and (E + 1) term. Where n is no of terms.
2 2
In this case, n = 6
- 3 and H-I— 1=4
—=3and = =
2 2
i.e. median of above data is méan of.3™and 4th term

. x—2)4x  2x-2
= median — &2 _ 2x
2 2

= 16 = x - 1 [As median is 16]
=>x=17

17. Question

The median of first 10 prime numbers is
A 11

B. 12

C. 13

D. 14

Answer

The first ten prime no's are :



2,3,5,7,11,13, 17, 23, 29, 31
Clearly, the data is in ascending order. and
No of terms, n = 10

We know that, if even no of terms or observations are given, then the median of data is mean of the values of
th th

(E) term and (E + 1) term. Where n is no of terms.

2 2
In this case, n = 10
- 5 and Il+ 1=6
—=bhand - =
2 2

i.e. median of above data is mean of 5t and 6th term

. 11+13 24
= median = . =?

= median = 12

18. Question

If the mode of the data: 64, 60, 48, x, 43, 48, 43, 34 is 43, then x + 3 =
A. 44

B. 45

C. 46

D. 48

Answer

As we know, mode of any data is the observation which occurs most.
In this case, 48 occurs two times and 43 isrthe mode of data
Therefore, 43 should occur more thanswo,times.

And this is possible if and onlyfif

X =43

=>X+3=43+3 =46

Hence, correct option is (C).

19. Question

If the mode of the data: 16, 15, 17, 16, 15, x, 19, 17, 14 is 15, then x =7
A. 15

B. 16

C. 17

D. 19

Answer

Given: The mode of the data: 16, 15, 17, 16, 15, x, 19, 17, 14 is 15.



To find: The value of x.
Solution: As we know, mode of any data is the observation which occurs most.

In this case, 17 occurs two times which implies 17 is the mode.But it is given that 15 is the mode of data.In
order for 15 to be mode it has to occur more than 2 times.As 15 is already occurring 2 times, the possibility of
it occurring more than 2 times is that x should be 15.

= X = 15Hence, correct option is (B).
20. Question

The mean of 1, 3, 4,5, 7, 4 is m. The numbers 3, 2, 2, 4, 3, 3, p have mean m — 1 and median q. Then, p + q

A 4

B.5

C.6

D. 7

Answer

First data is:
1,3,4,5,7, 4
Given, mean = m
And we know,

Mean — Sum of all observations [1]

No of observations

No of observations = 6
Sum of all observations =1+3+4+5+7+4=724

Hence,
24
Mean = - = 4

>m=4..[2]

Second data is :

3,2,2,4,3,3,p

No of observations = 7

Sum of observations =3 +2+2+4+3+3+p=17+p
Given,

Mean =m -1

Using [1]

(17 + p)

m-—1=
7



17+p 3 17 +p

_ = =

7 7
521=17+p
=>p=4..[3]

Hence, seriesis 3, 2, 2,4, 3, 3, 4

For median, let us write our data in increasing order
2,2,3,3,3,4,4,

Also, as the no of terms in this data is odd

th
We know that if there are odd number of terms in a data, then the median of data is (E) term. Where n is

2
no of terms

n=7

11-1—1_4
5=

=

median = 4th term = 3
=q =3 ..[4]

From [3] and [4]
p+gq=4+3=7

21. Question

If the mean of a frequency distribution is 8.1 and >fixj,.= 132 + 5k, =fj = 20, then k =
A 3

B. 4

C.5

D. 6

Answer

If X1, X3, ... , Xy @re observations with frequencies fy, f, ... , fn i.e. X1 occurs fq times and x, occurs f, times and
so on, then we have

mean(xX) of observations is given by
2%
X

Given, mean = 8.1

¥ =

Zﬂ-xi — 132+ 5k

Zﬂ=2ﬂ

Putting this values in formula:



1_132+5k
20

= 162 = 132 + 5k
= 5k = 30
>k=6

22. Question

If the mean of 6, 7, x, 8, y, 14 is 9, then

A x+y=21
B.x+y=19
C.x—-y=19
D.x -y =21
Answer

Terms are 6, 7, X, 8, vy, 14
No of terms = 6

We know that

Sum of all observation
Mean =

No of observations

6+7+x+8+y+ 14
B 6

=9

=254 =x+y+ 35
=>X+y=19
Hence, correct option is (B)

23. Question

The mean of n observation is { If the first observation is increased by 1, the second by 2, the third by 3, and
so on, then the new mean is

A X+(2n+1)

- n+l1
B. x +

-

s

C.X+(n+l1)

- n+l
D. x —

-

Answer

Given, mean is ¥,



Let x1, X2, ..., Xy are n observations.

And we know

The mean or average of observations, is the sum of the values of all the observations divided by the total
number of observations.

i.e.
Xl +X2 + "'+ Xl‘.l.
n

¥ =

=nX=x, +% + - +x,..[1]

Given as the first term is increased by 1 and 2"d term is increased by 2 and so on. Then the terms will be
X1+ 1, X2+ 2, ...,Xp+n

Let the new mean be x

LZtHl+x,+2+--+x,+0
B n

X

g xp g J+H(14244m) [2]

= X
n

Now, we have series

1,2,3,..,n

Clearly the above series is an AP(Arithmetic progression) with
first term, a = 1 and

common difference, d = 1

And no of terms is clearly n.

And last term is also n.

We know, sum of terms of an APRdif.first,and last terms are known is:
n
S, = 5 (a+a,)

Putting the values in above equation we have sum of series i.e.

nn+ 1)

n
1+42+34+--4+n=—-(1+n)=
2( ) 2

Using this in equation [2] and using equation [1] we have

% 4+ 11(112— 1) hoq
X = =X+
n 2

24, Question

q
If the mean of first n natural numbers is - n , thenn =

9




B. 4

C.9

D. 10

Answer

First n natural numbers are
1,2,3,4,..,n

We know that mean or average of observations, is the sum of the values of all the observations divided by the
total number of observations.

and, we have given series

1,2,3,..,n

Clearly the above series is an AP(Arithmetic progression) with
first term, a = 1 and

common difference, d = 1

And no of terms is clearly n.

And last term is also n.

We know, sum of terms of an AP if first and last terms are known is:
n
S, = 5 (a+a,)

Putting the values in above equation we have sum of series i.e.

nin+1) [1]

1+2+3+-+n=_(1+n) =

As,
Sum of all terms 1+2+3++n
Mean= =
no of terms il
{n(nﬂ.h]
=>Mean_\_ =z / __ D+l
n 2

[4}]

. n
Given, mean =

o |

n+1 6&n
2 9
=>9n + 9 = 10n

=

>n=9

25. Question

The arithmetic mean and mode of a data are 24 and 12 respectively, then its median is
A. 25

B. 18



C. 20

D. 22

Answer

We know that empirical relation between mean, median and mode is

Mode = 3 Median - 2 Mean

Given,
Mean = 24
Mode = 12

Putting values in the formula,

12 = 3 Median - 2(24)

= 12 = 3 Median - 48

= 3 Median = 60

= Median = 20

26. Question

The mean of first n odd natural number is

n+1l

-

n
=

C.n

D. n2
Answer

We know that mean or average of observations, is the sum of the values of all the observations divided by the
total number of observations.

and, we have first n odd natural numbers as

1,3,..,2n-1

Clearly the above series is an AP(Arithmetic progression) with
first term, a = 1 and

common difference, d = 2

And no of terms is clearly n.

And last term is (2n - 1)

We know, sum of terms of an AP if first and last terms are known is:

n
S, = > (a+a,)



Putting the values in above equation we have sum of series i.e.

1+2+3+---+n=§(1+2n— 1) = n{jn]=112 1]

As,
Sum of all terms
Mean= ——M —
no of terms
2
= Mean= 1 — n

n

27. Question

)

n-
31

The mean of first n odd natural numbers is ,thenn =

A.9

B. 81

C. 27

D. 18
Answer

We know that mean or average of observations, is the sum of the values of all the observations divided by the
total number of observations.

and, we have first n odd natural numbers as

1,3,..,2n-1

Clearly the above series is an AP(Arithmeticfrogression) with first term, a = 1 and common difference, d = 2
And no of terms is clearly n.

And last term is (2n - 1)

We know, sum of terms of an AP if first.and last terms are known is:
n
S, = > (a+a,)

Putting the values in above equation we have sum of series i.e.

1+2+3+-+n=_(1+2n—1) = n{jn)=x12 .[1]

As,

Sum of all terms
Mean= —mM8Mm —
no of terms

z
=>Mean=2 =
n

2
Now, given mean = bl
21

n?
= n=—
g1



=>n =81

28. Question

If the difference of mode and median of a data is 24, then the difference of medina and mean is
A 12

B. 24

C.8

D. 36

Answer

Difference of mode and median, mode - median = 24 ...[1]
We know that empirical relation between mean, median and mode is
Mode = 3 Median - 2 Mean

= 3 Mode - 2 Mode = 3 Median - 2 Mean

= 3 Mode - 3 Median = 2 Mode - 2 Mean

= 3(Mode - Median) = 2(Mode - Mean)

From [1] we have

3(24) = 2(Mode - Mean)

= Mode - Mean = 36 ...[2]

on substracting [1] from [2]

Mode - Mean - (Mode - Median) = 36 - 24

Mode - Mean - Mode + Median = 8

Median - Mode = 8

Hence, difference between medianhand mode is 8.

29. Question

If the arithmetic mean of 7, 8, x, 11, 14 is x, then x =
A.9

B. 9.5

C. 10

D. 10.5

Answer

Terms are 7, 8, x, 11, 14

No of terms = 5

We know that

Sum of all observation
Mean =

No of observations



f+8+x+11+14

= X= z
= 5x =x+ 40

= 4x =40

=>x =10

Hence, correct option is (C)

30. Question

If mode of a series exceeds its mean by 12, then mode exceeds the median by
A. 4

B. 8

C.6

D. 10

Answer

Given, mode exceeds mean by 12 i.e. mode - mean = 12 ..[1]
We know that empirical relation between mean, median and mode is
Mode = 3 Median - 2 Mean

= 3 Mode - 2 Mode = 3 Median - 2 Mean

= 3 Mode - 3 Median = 2 Mode - 2 Mean

= 3(Mode - Median) = 2(Mode - Mean)

From [1] we have

3(Mode - Median) = 2(12)

= Mode - Median = 8

i.e. Mode exceeds Median by’8.

31. Question

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

A. 15

B. 30

C. 14

D. 29

Answer

First n natural numbers are

1,2,3,4,..,n

We know that mean or average of observations, is the sum of the values of all the observations divided by the
total number of observations.



and, we have given series

1,2,3,..,n

Clearly the above series is an AP(Arithmetic progression) with
first term, a = 1 and

common difference, d = 1

And no of terms is clearly n.

And last term is also n.

We know, sum of terms of an AP if first and last terms are known is:
n
S, = 3 (a+a,)

Putting the values in above equation we have sum of series i.e.

nin+1) [1]

1+2+3+-+n=_(1+n) =

As,
Sum of all terms 1+2+3++n
Mean= =
no of terms n
{n(nﬂ.h)
=>Mean_\_ =z / __ B+l
n 2

Given, mean = 15

n+1
= > =15
>n+1=30
=>n =29

32. Question

If the mean observations x1, X3, .%, Xp is X, then the means of xy + a, x> + a, ..., Xy + ais

Answer
Given, mean is X,
and x1, X3, ..., Xp are n observations.

And we know



The mean or average of observations, is the sum of the values of all the observations divided by the total
number of observations.

i.e.

XI—I_XZ + ."—I_Xl‘.l.

¥ =
n

= nNX =X, +X, + -+ x, [1]
And we have another series
x1+a,Xx2+a,..,xp+a

Let the new mean be x

tHl+x+2+--+x,+n
B n

X

(x4 +X, +--+x,) +(a+a+---upto ntimes)
B n

= X

Now, From [1] we have

nx-+na _
X=———=X+a
n

33. Question

Mean of a certain number of observations is ¥ . If eachObservation is divided by m(m # 0) and increased by n,
then the mean of new observation is

X
AL —+1n
m
X
B. —+1n
11
_ 1
C X+ —
1
_ In
D. X +—
11
Answer

Given, mean is X,
Let x4, X2, ..., Xk are k observations.
And we know

The mean or average of observations, is the sum of the values of all the observations divided by the total
number of observations.

i.e.

Xy HRg+ Ry

¥ =T 1]



Given, the terms are divided by m and increased by n. Then the terms will be
Xy Xz Xk

—+n,—+n,...,—+n

m m m

Let the new mean be x

=[m+n+m+n+ +5+n
k
X, +%, +-+ X
=¥ =
k
X1+X2+"'+Xk
= X= +n

mk
Now, From [1] we have

X
X=—+n
m

Hence correct option is (A)
34. Question
X; —25 _
Ifuy, = ——— Xfu, =20, Zf =100, then ¥ =
10
A. 23
B. 24
C. 27
D. 25

Answer

We have given,

Putting this in above equation

Zf(xj—%)_zﬂ
i\ 10 /o

1
. EZ(ﬂxj —25£) = 20

N Zfixi—ZESﬂ — 200



= Zﬂxj—%Zﬂ = 200

Now, given ¥ f; = 100 ...[1]
using this

We have,
Z fix; — 25(100) = 200
= Zf]x] — 2500 = 200

= Y fix; =2700 ..[2]
We know,

If x1, X2, ... , Xp are observations with frequencies fy, f3, ..., fy i.e. x1 occurs f; times and x» occurs f; times and
so on, then mean(¥) of observations is given by

2 fix

Lf;
From [1] and [2]
2700 B
100

35. Question

¥ =

X =

If 35 is removed from the data: 30, 34, 35, 36, 37,38, 39,40, then the median increases by
A 2

B. 1.5

C. 1

D. 0.5

Answer

Given series is,

30, 34, 35, 36, 37, 38, 39, 40

We know that, if even no of terms or observations are given, then the median of data is mean of the values of

th th
(E) term and (E + 1) term. Where n is no of terms.
2 2

In this case, no of terms,n = 8
z 4 and Il+ 1=5

—=4and - =

2 2

i.e. median of above data is mean of 4t" and 5th term

In this case,

4th term = 36



5th term = 37

2

. 36+37 73
= median = =

= median = 37.5

If 35 is removed, the series will be
30, 34, 36, 37, 38, 39, 40

No of terms = 7

th
We know that if there are odd number of terms in a data, then the median of data is (E) term. Where n is

2
no of terms

n=7

n+1 4
5=

=

median = 4th term = 37
Difference in both medians = 37.5 - 37 = 0.5

Hence, median increases by 0.5.



