HCERT Mathwematcs Chapter 14 Statistics

VIKRANTADADEMY"
CBSE NCERT Solutions for Class 10 mathematics Chapter 14

Exercise 14.1

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

Number of plants 0224146 6-8 | B-10 | 10-12 12-14
Mumber of houses | 2 1 5 f 2 3

Which method did you use for finding the mean, and why?
Solution: First of all, we have to find class marks xi for each interval.
We know that, class mark({xi}=upper class limit+lower class limit2

Now we may compute xi and fixi as following

INumber of plants [Number of houses fi wi  ffixi

fo-2 1 1 fixi=1
24 2 3 |2=3=6
4-6 1 5 |1=5=5
(68 s 7 |5<7=35
18-10 3 G |ex0=34
fro-12 11 2x11=22
[12-14 3 13 [3x13=39
[Total 20 162

From the table, we can see that Efi=20 Efixi=162

Mean x-=ZfixiEfi

=16220-8.1

Hence, mean number of plants per house is 8.1. Direct method is used here as values of class marks xi and fi are

amall.

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

Daily wages (inT) Af0-320 F20-540 40560 F60-386 FR0-600
Mumber of workers 12 14 & i i

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

We will use step deviation method. VIKRANTADAD=MY®

First, we have to find class mark for each interval.

We know that, xi=upper class limit+lower class limit2 Class size (h) of this data =20. Let us take 350 as assumed
mean {a). Now, we can calculate diui and fiui as following:

Daily wages (in¥) | Number of workers fi | xi | di=xi-550 | ui=xi-550h | fiui

S5(0-320 12 10 -4 -2 -24

I 520-540 14 s3] 20 -1 -14
S4-560 ] 550 0 0 0
S60-550 f 570 Y. 1 &
SR0-600 10 00 40 2 20

Toal & L] T JEE

From the table, we can see that,
Efi=50

Efixi=-12 Mean x—=a+ZfiuiZfih =550+-123020 =550-245 =550-4.8 =545 .2 So, mean daily wages of the workers
of the factory is T545.20.

().3. The following distribution shows the daily pocket allowance of children of a locality. The mean pocket allowance is T 18,
Find the missing frequency f.

[Daily pocket allowance (in T)/[11-13/[13-15[15-1717-1919-21[21-23([23-25]

{Numl}er of workers m s |9 ]|l] |If [|5 4 |

Solution:

First, we have to find class mark for each interval.

We know that,
Classmarkxi=upper class limit+lower class limit2
Mean pocket allowance x=%18 eeeeiee-. (Given) Let us take 18 as assumed mean (a). Mow we can
calculate di and fidi as
following
Daily pocket allowance [Number of children fi|Class mark xi |di=xi-18| fidi
(in T)
11-13 7 12 | (42
13-15 6 14 if-4 24
15-17 o 16 -2 -18
17-19 13 18 o [0
19-21 i 20 2 J2r ]
f[21-23 5 22 Il (20
2325 4 24 6 |24
Total fi=44+f | [2£-40
From the table we can see that
e e 1
Efidi=2{40 -2} =a+EfdiTfi —————(3)Now put the values of Zfi and Zfidi from equations (1) and

(2) to equation {3) 18=18+2{-3044+f On solving, we get 0=21-3044+f 2{-40=0 2{=40 =20 Hence, the missing
frequency fis 20.

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

Number of heart beats per {5 colee -1b) 2uloy 4 T?—EU!SU-ES 83-86
minute
Mumber of women 2 4 3 8 T 4 2 .
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Solution: We will use step deviation method.

First of all, we have to find class mark for each interval.

VIKRANTADADZMY®

We know that, Classmarkxi=upper class limit+lower class limit2 Class size(h) of this data =3 Let us take 75.5
as assumed mean (a). Now we can calculate di.ui and fiui as following.

Nussherofbest beateper] Nombecof | Ny o oode oo aled
minute women fi
65-68 2 fe6.5| 9 3 i
68-71 4 | T i 2 £

. 71-74 3 725 -3 & 3
74-77 8 75.5] il i 0
T7-80 7 78.5 3 1 7
BO-83 4 | f 2 ]

| 83-86 2 fgasl 9 K] 6

| Total 30 4

Zfi=30

are 75.9 beats per minute.

Mow, we can see from table that

Efiui=4 Mean x—=a+ZfiniZfih =75.5+430=3 =75.5+0.4=75.9 So, mean heart beats per minute for these women

(.5, Ina retail market, fruit vendors 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

MNumber of boxes 15

110

135

115

25
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Solution: Number of mangoes MNumber of boxes fi -‘,ﬁ KRANTADADEMY
50-52 13
53-55 110
56-58 135
[ 5961 IE
I 62-64 25

There is a gap of 1 between any two consecutive class intervals. So, we can say

that class intervals are not continuous. In order to remove this problem, we have

to add 12 to upper class limit and subtract 12 from lower class limit of each interval.
Now we will use step deviation method.

Class mark (xi) may be obtained by using the relation

Classmarkxi=upper class limit+lower class limit2 Class size (h) of this data =3 Let us take 57 as assured mean
(a). Now we can calculate di,ui and fiui as following.

Class interval fi xi di=xi-57 ui=xi-57h fiui
49 5-52.5 15 51 b -2 230
52.5-55.5 110 | 54 -3 -1 =110
55.5-585 135 | 57 0 0 (4]
38.5-61.5 115 | 60 3 1 115
61.5-64.5 25 63 2 50

Total 400 25

MNow, we can see that

Efi=4040

Efiui=25 Mean x =at+EfuiZfi<h
=5T7+25400=3

=5T7T+316=53TH0. 1875

=57.1875

=57.19 So, mean number of mangoes kept in a packing box is 57.19. Here, we chose step deviation method as
values of fi.di are big and also there is a common multiple (3) between all di.

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

|Daily expenditure (in T) [100-150/150-200/[200-250(250-300/[300-350

]Number of households ‘| 4 || 5 || 2.0 2 | 2 |

Solution:

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

We will use step deviation method.
First of all, we have to find class mark for each interval.

We know that, Class markxi=upper class limit-+lower class limit2 Class size (h)}=50 Let us take 225 as assumed
mean {a). Now we can calculate diiui and fiui as following.

|Dnil}r expenditure (in T}” ﬂ" xi ||-dl=ﬂ-115}|ui=xi-!15h||ﬂlﬂ
100-150 4125 -100 2 8
150-200 sli7s] -s0 = 5
200-250 12f22s)f o | o 0
250-300 N2lz7s|| so0 | 1 B3
300-350 |2]32s]] 100 | 2 4

Total |25 | L7

Mow, we can see that

Efi=25
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0.7. To find out the concentration of 502 in the air (in parns per million, i_e.. ppm), the mHJKHMKMMY

certain city and is presented below:

[Concentration of SO2 (in pmm) [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 1|
0.20-0.24 2

Find the mean concentration of 02 in the air.
Solution: We will use step deviation method.
First of all, we have to find class mark for each interval.

We know that, Class markxi=upper class limit+lower class limit2 Class size (h)=0.04 Let us take 0.14 as
assumed mean (a). Now we can calculate di,ui and fiui as following.

Concentration of SO |Freguency|Class mark xi de.llHul%ﬂ-ﬂ.llh Iﬂni
{in ppm) fi
000004 4 0.02 0.12 -3 -12
| 004-0.08 9 0.06 -0.08 2 -18
0.08.0.12 9 010 | .04 N E
0.12-0.16 2 014 0 0 | 0 |
0. 16-020 4 (.18 0.04 4
0.20-0.24 2 022 0.08 2 4
Rotst e A3L

From the table, we can see that
Eh=20
Efiui=-31 Mean, x-=atZfiniZfih =0.14+-3130=0.04 =0.14-0.04133 =0.09867 =0.099ppm Hence, mean

concentration of 302 in the air is 0.09%ppm.

().8. 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.

| Number of days [0-6(6-10][10-14]14-20/[20-28 |28-38 [38-40
Number of students[ 11 10 ][ 7 || 4 | 4 || 3 [ 1 |
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Solution:

We will use shortcut method or assumed mean method. VIKR AN TADA D EMY

First of all, we have to find class mark for each interval.

We know that, Class markxi=upper class limit+lower class limit2 Let us take 17 as assumed mean (a). We can
calculate di and fidi as following

|Humﬁer u-fdnﬁﬂﬁnmher of students fif| xi||di=xi-17| fidi |
(-6 | 11 [3]] -14 [-154]
6-10 | 10 D
10-14 7 = EEE

[ 1420 4 17 0 o
20-28 4 24 Il 28
28-38 3 33 16 || 48
3840 I agl 22 |22

[Total 40 181

MNow, we can see that
Efi=40

Efidi=-181 Mean x=a+EfidiEfi =17+-18140=17-4.525 =12 475 =12 48 Hence, mean number of days for which
a student was absent is 12 48 days.

Q9. The following table gives the literacy rate (in percentage) of 35 cities. Find the mean literacy rate.

[Literacy rate (in %)|[45-55/[55-6565-75/75-85/[85-95|

[Number of cities || 3 || 10 || 11 || & || 3 |

Solution:

We will use step deviation method.
First of all, we have to find class mark for each interval.

We know that, Class markxi=upper class limit-+lower class limit2 Class size(h) for this data =10. Let us
take 70 as assumed mean a, we can caleulate di, ui, and fiui as following

! Literacy rate|Number of cities %ﬂ di=xi-70 ni=dlh|‘ﬂnl‘
(in %a)
45-55 3 s 20 || 2 ||-6 |i
55-65 10 60| -10 -1 |f-10]f
63-75 11 T 0 o0 o
75.85 o 10 | 1 || ¢
85-95 gl 20 [ 2 6]

[Total 35 2]

MNow, we can see that
Ifi=35

Efiui=-2 Mean x-=a+EZfiuifuih =70+-235x10 =70-2035 =70-0.57 =69.43 S0, mean literacy rate is 69.43%.
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Exercise 14.2

VIKRANTADADZMY®

0Q.1. The following table shows the ages of the patients admitted in a hospital during a year:

Age (in vears) 5-15 || 1525 | 2535 | 3545 | 4555 | 5565

Numherntl;lalienlls 1 & ) 11 1 21 ) 23 14 1) 5

Solution:

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

We will use shortcut or assumed mean method.
First of all, we have to find class mark for each interval.

We know that, xi=upper class limit+Hlower class limit2 Now. let us take 30 as assumed mean (a), we can calculate
di and fidi as following.

Age (in years) Number of patients fi Class mark xi di=xi-30 | fidi
5-15 f 10 =20 -120
15-25 11 20 -10 -110
25-35 21 30 0 1]
3545 23 40 10 230
45-55 14 50 20 280
I 55635 s il 30 150

From the table, we may observe that
¥ fi=80

¥ fidi=430 Mean x=a+¥ fidi} Tfi =30+43080 =30+5.375 =35.375 =35.38 Clearly, mean of this data is 3538
which means that the average age of a patient admitted to hospital was 35.38 years.

As we can see that maxinum class frequency is 23 which belongs to class interval 35-45.

So, modal class =35-45

Lower limit {1} of modal class =35 Frequency ( f1) of modal class =23 Class size (h) =10 Frequency ( f0) of
class preceeding the modal class =21 Frequency ( £2) of class succeeding the modal class =14 Now, mode

=1+f1-f02f1-f0-f2xh =35+23-21223-21-14=10 =35+ 2011 =35+1 .81 =36.8 Clearly, mode is 36.8_ It represents
that maximum number of patients admitted in hospital were of 368 years.

()2. The following data gives 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/|

[Frequeny || 10 35 [ 52 [ o1 | 38 | 0 |

Determine the modal lifetimes of the components.

Solution: From the given data, it is clear that maximum class frequency is 61 which belongs to class imterval 60-80.
So, modal class =60-80
Lower class limit (1) of modal class =60 Frequency (f1) of modal class =61 Frequency (100) of class preceding the
modal class =32 Frequency (f2) of class succeeding the modal class =38 Class size (hF20
Mode =Hf1-f02f1-fi-f2=h
=6lH61-52261-32-38=20
=6{H0122-9020 =6(H93220 =A0+9016=60+5 623 =65_625 So, modal lifetime of electrical components is
65,625 hours.
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3.  The following data gives the distribution of total monthly household expenditure arzﬂmm%ﬁﬂim*

monthly expenditure of the families. Also, find the mean monthly expenditure.

Expemditury Number of families
{in T)
1000-1500 24
1500-2000 441
2000-2500 33
2500-3000 28
300H0-3500 ki)
350002000 22
40004500 16
AS00-5000 T
Solution: From the given data, it is clear that maximum class frequency is 40 which belongs to 1500-2000 intervals.

S0, modal class =1500-2000

Lower limit {1} of modal class = 1500 Frequency (f1) of modal class = 40 Frequency (f0) of class preceding
modal class =24 Frequency (12) of class succeeding modal class =33 Class size =500

Mode=1+f1-f02f1-f0-f2<h
=1500+40-24240-24-33=3500

=1500+1680-57500 =1500HB00023 =1500+347.826 =1847.826=1 847 83 So, modal monthly expenditure was T
184783

MNow, we have to find class mark
Classmark=upper class limit+lower class limi?

Class size (h) of give data =500 Let us take 2750 as assumed mean a, we can calculate diui and fiui as following

Expenditure (in T) Hisiher ;'.if TandRies xi | diexi-27560 | uisxi-2750n | fini
1000-1500 24 1250 Z1500 4 32
1500-2000 10 1750 Z1000 ] 80
2000-2500 33 2250 ~500 e 33
2500-3000 2 2750 0 0 0
3000-3500 30 3250 500 I 30
35003000 7] 3750 1000 2 1
40004500 16 4250 1500 3 48
4500-5000 7 4750 2000 4 28

Total 200 35

MNow, from the table it is clear that
¥ i=200 ¥ fiui=-35

x-(mean)=a+y fiuiy fixh x-=2750+-35200=500 =2750-87.5 =2662 .5 So, mean monthly expenditure was T
266250,

Q4. 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 Numbers of states/UT
15-20 3
20-25 b
ol . 2
30-35 10
3540 3
4045 0
45-50 0
Call: +§1-9686=083 7421 PAEE B OI19 www.vikrantacademy.org
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Solution: From the given data, it is clear that maximum class frequency is 10 u-:lich\éﬂéRMMMY“
So, modal class =30-35

Class size h=3 Lower limit (1) of modal class =30 Frequency (f1) of modal class =10 Frequency () of class
preceding modal class =9 Frequency (£2) of class succeeding modal class =3

Mode=1+{1-f02f1-f0-f2<h

=30+10-9210-9-3=5

=30+120-125

=3(H58=30.625

Mode=130.6

It represents that teacher student ratio of most of states/U.T is 30.6.
Now, we will use step deviation method to find mean.

We have to find out class mark by using the relation

Classmark=upper class limit+lower class limit2 Let us take 325 as assumed mean. We can caleulate diui and fiui

as following.
Number ofstudcatper | | Numborof |, Ly o ixi sl
teacher states/L.T fi i :
15-20 3 17.5]f -1s -3 9
20-25 8 p2sl  -10 2 16
25-30 [ s 3 i)
30-35 10 32.5 i) 0
3540 3 37.5 1 3
40-45 0 4z.5] 10 z 0
4550 0 175 15 5 0
50-35 2 525 20 4 ]
Total 35 EX

MNow, mean x-=a+IfiniEfih
=32 5+-2335x5
=32.5-237=32.5-3.28
=2922

So, mean of data is 29.2 which means that on an average teacher-student ratio was 29.2.

().5. The given distribution shows the number of runs scored by some top batsmen of the world in one-day international cricket

matches.
Number of students per teacher Number of states/UT
3000-4000 4
40005000 18
SO00-600( o
GO00-7000 T
TOOO-B000 [
R000-9000 3
QO00-1 0000 1
L O0HDD-1 1O |
Find the mode of the data.
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Solution: It is clear from the given data that maximum class frequency is 18 which M“nm:&mv
So, modal class =400-3000
Lower limit (1) of modal class =4000
Frequency (f1) of modal class =18
Frequency (fU) of class preceeding modal class =4
Frequency ({2) of class succeeding modal class =9
Class size h=1000
Now, Mode=Hf1-f02f1-f0-£2 =(h)
=4000+1 8421 8-4-9 | 000
=40+ 1 40023
=4000+608. 695
=4608_695
So mode of given data is 4608.7 runs.

0.6, 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 f60-70 [70-80
Frequency T 14 13 12 20 11 15 S

Solution: It is clear from the given data that maximum class frequency is 20 which belongs to 40-50 class intervals.
So, modal class =40-50
Lower limit (1) of modal class =40 Frequency (f1) of modal elass =20 Frequency (f0)) of class preceding modal
class =12 Frequeney (£2) of class succeeding modal class =11 Class size =10
Mode=H{1-f02f1-M-£2x(h)
=4(H20-12220-12-11 = 10 =4(+-B040-23
=4{H8017 =40+4.7 So, mode of this data is 44.7 cars.
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Exercise 14.3

VIKRANTADADZMY®

0.1. The following frequency distribution gives the monthly consumption of electricity of 68 consumers of a locality. Find the
median, mean and mode of the data and compare them.

Monthly consumption (in units) [Number of consumers
63 - B3 -+

85 - 105 5

105 - 125 13

125 - 145 20

145 - 165 14

165 - 185 18

185 - 205 4

Solution: First of all, we have to find class mark for each interval.

We know that,

Classmark=Upper class limit+Lower class limit2? Let us take 135 as assumed mean (a), according to step
deviation method we may find diui fixui, as following

Month :

. cnnsun:!pﬂun {im I:;:::;:::ﬁ ﬁ'ﬂ:‘:“ Li=xi—135lu 1=d|2|‘.l|ﬁui|
n::[lts}

65 - B3 4 [ -6l -3 -12
85 - 105 ] 95 1] -2 -10]
105-125 13 115 -20 -1 -13
125 - 145 20 135 1] o [ (1]
145 - 165 14 155 20 1 14
165 - 185 8 175 40 2 16
185 - 205 4 195 ] 3 12

| Total |68 7

We can observe from the table
¥ fini=7

¥ fi=68 Class size h=20 Mean x—=a+} fiui} fih
=135+768%20

=135+14068

=137.058

It is clear from the table that maximum class frequency is 20 which belongs to the class interval 125-145.

Modal class =125-145

Lower limit (1) of modal class =125 Class size (h)=20 Frequency { 1) of modal class=20 Frequency ( f) of
class preceding modal class =13 Frequency ( f2) of class succeeding the modal class =14
Mode=H11-f02f1-f0-£2<h

=125+20-13220-13-14=20

=125+713=20

=125+14013=135.76

We know that,
3 median = mode + 2 mean

=135.76+2(137.058)=135.76+274. 116 =401 876 = Median =409 %763 Median =136.625 Therefore,
the median, mode, mean of given data is 136,625, 135.76, 137.05 respectively.
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Q2. Ifthe median of the distribution given below is 28.5, find the values of x and v. VH(RANTADADEMY

Class interval Frequency
- 10 is
10 - 20 %
20 - 30 [20
- 40 15
40 - 50 1y
50 - 60 5
Total (1]
Solution: First of all, we have to find cumulative frequency of the given data.

ass interva requency umulative frequency

=0 15 13
(10-20 % G4

20 - 30 156 [25+x

30 - 40 s 4 0+x

40 - 50 40 +x+y

[50-60 5 A5 x+y

[Total (n) |69

It is clear that =60
45+x-ty=6l

aby=ls S (1) Median of data =28.5 __....__. (given) Median of data lies in interval 20-30. So, median
class =20-30. Lower limit | of median class =20. Cumulative frequency (cf ) of class preceding the median class
=5+x Frequency (f) of median class =20. Class size (hj=10.

Now, median =Hn2-cff=<h
28 5=MH+602-5+x20% 10

8.5=25-x2 17=25-x x=8 Put the value of x in equation (1) 8+y=15 y=7 Hence, values of x and y
are & and 7 respectively.

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

Age (in years) 14 Number of policy holders

Below 20 2

Below 25 6

Below 30 24
Below 35 45
Below 40 TR
Below 45 89
Below 50 92

Below 55 a8
Below &0 100
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Solution:

We can see from above table that class width is not same. We don’t need MIKWMMY

class intervals. Now above frequency table is represented with upper class limits and is of less than type. As
policies were given only to persons having age 18 vears onwards but less than 60 years, we can define the class
intervals with their respective cumulative frequency as given below.

Age (in vears) | Number of policy holders fi | Cumulative frequency Cf
18-20 2 2
20-25 f-2=4 £
25-30 24-6=18 24
30-35 45-24=21 45
3540 TE-45=33 T8
4045 89-78=11 89
45-50 02-80=1 92
50-55 98-92=h 98
35-60 100-98=2 10

Total n

‘We can see from the table that n=100.
n2=50

Cumulative frequency (cf) just greater than n2 is 78, n2=50 i belongs to interval 35 — 40 So, median class
=35 — 40 Lower limit (I) of median class =35 Class size (h)=5 Frequency (f) of median class =33 Cumulative
frequency (cf) of class preceding median class =45 median =lHn2-cffxh =35+ 30-4533 =5 =35+2533 =35.76 So,
median age is 35.76 years.

4. 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 (in mm) Number or leaves fi
118126 3
127 - 135 5
136 — 144 9
145153 12
154 — 162 5
163-171 4
172-180 2z

Solution:

Find the median length of the leaves.
(Hint: The formula is for continuous classes only so we have to convert the given data into continucus classes for finding the
median. The classes then change to 117.5-126.5, 126.5-135.5, - [71.5-180.5)

The given data does not have continuous class intervals. We can observe from the table that difference between
two class imtervals is 1. S0, we have to add 0.5 to upper class limits and subtract 0.5 to lower class limits.

Now continuous class intervals with respective cumulative frequencies can be represented as below.

| Length (in mm) Number or leaves fi Cumulative frequency
117.5 —126.5 3 3
1265 — 1355 5 I+5=8
1355 1445 9 E+9=17
144.5-1535 12 17+ 12=29
153.5-1625 5 29+5=34
162.5-171.5 4 34 +4=38
171.5-180.5 2 B+2=40
Here, n= 40

We can observe from the table that cumulative frequency just greater then n2 is 20.

It belongs to elass interval 144.5 - 153.5. So, median class = 144.5 - 153.5 Lower limit (1) of median class
=144.5 Class size (h) =9 Frequency (f) of median class =12 Cumulative frequency (cf) of class preceding

Call: +91- 9686"{gg8syP{ Median=tn2-clixlpp Lid 2y iy =9 =144.5+94=146 PRI A iR Y . org
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is 146.75 mm. VIKRANTADADEMY"
0.5, Find the following, the given table depicts the distribution of the lifetime of 400 neon lamps:
Lifetime {in hours) Number of lamps
1500 - 2000 14
2000 - 2500 56
2500 - 3000 ]
3000 - 3500 &6
3500 - 4000 74
4000 - 4500 62
4500 - 5000 48

Find the median lifetime of a lamp.

Solution: First, we have to find cumulative frequencies with their respective class intervals.
Lifetime (in hours) Number of lamps Cumulative frequency
1500 - 2000 14 14
2000 - 2500 56 14+56=70
2500 - 3000 &0 TiH60=130
3000 - 3500 "o 13(+86=216
3500 - 4000 74 216+ T74=290
4000 - 4500 62 200H62=352
4500 - 5000 48 352+48=400
Total (n) 400
Here, n=400
So, n2=200

From the table, we can observe that cumulative frequency just greater than n2{i.e 4002=200) is 216.
It belongs to class interval 3000-3500.

S0, Median class =3000-35(M)

Lower limit {1} of median ¢lass =3000 Frequency (f) of median elass =86 Cumulative frequency (cf) of class
preceding median class =130 Class size h=500 Median=Hn2-cffxh =3000=200-1 3086x 500 =3000+70= 50086
=3000+406.976 =3406.976 So, median lifetime of lamps is 340698 hours.

Q6. 100 sumames were randomly picked up from a local telephone directory and the frequency distribution of the number of
letters in the English alphabets in the surnames was obtained as follows:

Number of letters 1-4((47] 7-10 | 10-13 | 13-16 | 16-19
Number of surnames [ 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 surmames.

Call: +91- 9686 - 083 - 421 Page 14 of 19 www.vikrantacademy.org
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Solution: First of all, we have to find cumulative frequencies with their respective cMMﬁNTﬁDADEMY

Number of letters  |Frequency fi Cumulative frequency
1-4 i3 il
4-7 30 I+6=36
T7-10 40 36+40=T6
10-13 16 Te+16=02
13-16 4 92+4=96
16-19 4 Qa+4=100
Total n 100
Here, n=100.
So, n2=50

From the table, we can observe that cumulative frequency is 50. It belongs to class interval 7-10. So, median
class =7-10 Lower limit (1) of median elass =7 Cumulative frequency (ef) of class preceding median class =36
Frequency (f) of median class =40 Class size (h)=3 Median=ln2-cff<h =7+50-3640=3 =7+14=340 =7+1.05
=8.05

Now, we have to find class marks of given class intervals by using relation

Classmark=Upper class limit+lower class limit2

Taking 1.5 as assumed mean (a) we can find di, ui and fi, ui according to step deviation method as below.

Number of letters | Number of surnames | xi |xi-a| wi=xi-a3 | fiui
14 6 25| 0 3 -18
4-7 30 55 -6 -2 -6l
7-10 40 85| 3 -1 40

10-13 16 1.5 D ] L]

13-16 4 14.5] 3 4

16-19 4 17.51 & 2 B
Total 100 -1 (M

¥ fiui=-106

Yh=100
Mean =x-=aH¥ fiui} filh =1 1L.5106100=3 =11.5-3.18=8.32 We know that, 3 median = mode +2 mean 38 05=

mode +25.32 24.15-16.64= mode 7.5 1= mode So, median number and mean number of letters in surnames is
8.05 and 8.32 respectively while modal size of surnames is 7.51.

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

Welght - 40-45 | 45-50 | 50-55 35-&0?50-65 65-70 ] TO-73
(inkg)
Number of students 2 3 B [ f 3 2
Call: +91- 9686 - 083 - 421 Page 15 of 19 www.vikrantacademy.org
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Solution: We may find cumulative frequencies with their respective class intervals aml‘n ANTADADEMY

Welght (in kgs) Frequency fi Cumulative frequency

4045 2z 2

45-50 3 24+3=3

50-55 5 5+R=13

55-60 f 13+6=19

663 fr 19+6=25

65-70 3 25+3=28

TO-75 2 28+2=30

T_l:_l!ﬂl (m) 10
Here, n=30

So, Cumulative frequency just greater than n2i.e 302=15 is 19,
It belongs to class interval 33-60

%o, Median class =35-60

Lower limit (1) of median class =55

Frequency () of median class =6

Cumulative frequency (cf) of median class =13
Class size h=5

Median=l+n2-cff=h

=55+15-136%5

=55+106

=56.666

Hence, median weight is 56.67 kg

Call: +91- 9686 - 083 - 421 Page 16 of 19 www.vikrantacademy.org
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Exercise 14.4
0.1. The following distribution gives the daily income of 30 workers of a factory.
Daily income 100-120 | 120-140 || 140-160 | 160-180 || 1B0-200
Number of workers 12 14 . 6 10
Convert the above distribution to a less than type cumulative frequency distribution, and draw its ogive.
Solution: We can convert the given distribution table into frequency distribution table of less than type as follows :
Daily income (in T) .\ -
(upper class limits) Cumulative frequency
Less than 120 12
Less than 140 12+14=26
Less than 160 26+5=34
Liss than 180 34+6=40
Less than 200 40+10=50
Now, on x-axis we take upper class limits of class intervals and their respective cumulative frequencies on
y-axis. We can draw its ogive as follows :
i
'y
‘l 60+
q:: 5'] W
W a0l
= £ 307
Z =
§ Faor
L’l "t 'I,u...
— e}
Oy 120 140160 180200
Upper class himits—»
()2,  During the medical check-up of 35 students of a class, their weights were recorded as follows:
Weight {in kg) Number of students
Less than 38 1]
Less than 40 3
Less than 42 5
Less than 44 9
Less than 46 14
Less than 48 28
Less than 50 32
Less than 52 is
Draw a less than type ogive for the given data. Hence, obtain the median weight from the graph verify the result by using
the formula.
Solution: The cumulative frequency distributions of less than type is given as
‘Weight (in kg) Number of students
upper class limits (cumulative frequency)
Less than 38 0
Call: +91- 9686.- 083 L#gtan 40 Page 17 0f 19 1u't-'T.rnn.r.\..nfik:rantar.:al::iEmy.-‘::r-;_‘;
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Loty : VIKRANTADADZMY®

Less than 44 9
Less than 46 14
Less than 48 28
Less than 50 3%
| Less than 52 35

Now, on x-axis we take upper class limits of class intervals and their respective cumulative frequencies on
y-axis we can draw its ogive as follows :

(]
L
i

[ ]
IF

Cumulative :

frequency (cf)

L TR

B | 4ss
38 40 42 44 46 48 S0 52
Upper class limits—»
Now mark the point A whose ordinate is 17.5 its abscissa is 46.5.
So median of this data is 46.5.

We can see from the table that difference between two consecutive upper-class limits is 2. Now we have to
obtain class marks with their respective frequencies as below !

?T;E‘:; Frequency (f) Cumulative frequency
Less than 38 n ]

x40 34=3 3
4042 5.3=2 3
4244 | 9-5=4 g
4446 14-9=5 14
4648 78-14=14 78
48-50 12-28=4 2

! 50-52 35-32=3 35

| Toal (n) i3

Here, n=35.

=0, ni2=17.5

Now the cumulative frequency just greater than n2i.e. 352=17.5 is 28. It belongs to class interval 46-48 So,
Median class =46-48 Lower class limit (1) of median class =46 Frequency (f) of median class =14 Cumulative
frequency (cf) of class preceding median class =14 Class size (h)jF2

Median=I+n2-cf=h

=46+17.5-1414=2

=46+3.57 =46+0.5 =46.5 So, median of this data is 46.5. Hence, value of median is verified.
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).3. The following table gives production yield per hectare of wheat of 100 farms of a \-‘ilileKRAN TADADEMY

Pmduclin:uyichi{in kg,u'ha} | 30-55 | 35-60 | 60-65 | 65-70 § 70-75 | 75-80
MNumber of farms z b3 12 24 3% 16

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

Solution: We can obtain cumulative frequency distribution of more than type as following
[[Production yield Cumulative frequency
{more than or equal to 50 100
{more than or equal to 55 10:0-2=98
E.mnre than or equal to 60 GE-#=010
Imoare than or equal to 65 G90-12=T8
[more than or equal to 70 |[78-24-54
{more than or equal to 75 54-38=16

MNow, on x-axis we take upper class limits of class intervals and their respective cumulative frequencies on
y-axis we can draw its ogive as following.

More than ogive

&

[= =

o
==

=
=)

=
o

Number af farlrns 0

I
=
*

in
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