CHAPTER

Statistics 14

[ ]
.ﬁ.NCERT FOCUS SOLUTIONS
PP EXERCISE - 14.1 Class
Class- |Frequenc x; —18
interval q(f ) Y| mark u;= G fai
1. We have the following table: ! (x:)
Number of | Number of Class fix; 11-13 7 12 -3 ~21
plants Houses (f;) | mark (x;) 13-15 6 14 -2 -12
0-2 1 1 1 15-17 9 16 -1 -9
2.4 2 3 17 -19 13 18 0 0
4-6 1 5 5 19-21 f 20 1 f
6-8 5 7 35 21-23 5 22 2 10
8-10 6 9 54 23-25 4 24 3 12
10-12 2 11 22 Total Zf; Sfu = f- 20
12-14 3 13 39 = (f*44) o
Total Sf=20 Sfx, = 162 Moan, B -+ 22,;1‘”1'
s i
Mean, 5= 2Ji% _ 162 _ ¢4 £-20 £-20
Xf; 20 :>18=18+2(—) = 0=2(—)
Thus, mean number of plants per house is 8.1. We have fr4a4 f+44

used the direct method because values of x;and f;aresmall.  — 2(f-20)=0 = =20

2. Let the.assumed mean, a = 550 Thus, missing frequency is 20.
Classx§1f<2, h ;42_0550 4. Let the assumed mean, a = 75.5
U="t—="— Class size, h =3
h 20 x;—a x;—755
We have the following table : A lh = 3 :
Class- | Frequency Class x; —550 Now, we have the following table :
. mark [u; =—-—— fu;
interval () x) 20 Lo Class- | Frequency |Class mark|  x,-755| fu;
: interval (f) (x;) ==
500 - 520 12 510 -2 -24
520-540| 14 530 -1 ~14 65 - 68 2 66.5 -3 -6
540 - 560 8 550 0 0 68-71 4 69.5 ) 8
560 - 580 6 570 1 6 71-74 3 72.5 -1 -3
580 - 600 10 590 2 20 74-77 8 75.5 0 0
Total Zﬁ =50 Eﬁ'ui =_12 77 - 80 7 78.5 1 7
Zf 80 -83 4 81.5 2 8
Mean, x =a+hx {#} 83 - 86 2 84.5 3 6
i
12 5 Total 2fi=30 Sfu; =4

=550+20x (—) =550— E 550—-4.8 =545.2
50 5

Mean, ?=a+hx{m} =75.5+3xi =75.5+i
3f, 30 10

Hence, the mean daily wages of workers is X 545.2. :
3. Let the assumed mean, a =18 =755+04=759
Class size, h =2
x;—a x;—18
U= n T 5. Let the assumed mean, a = 57

Thus, the mean heartbeats per minute is 75.9.

Now, we have the following table: oo di=x;-57
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Now, we have the following table: U _
oW, e Jave e o DWg @0 E - Mean, ¥=a+hx| L% =014+ 0.04[ﬂ]
N Frequenc Class i 30
of Y d;=x;-57|  fd; = 0.14 - 0.041 = 0.099
(f) mark (x;)
Mangoes Mean concentration of SO, in air is 0.099 ppm.
gg gé 11150 ;11 :g :39300 i;blepsmg the direct method, we have the following
56 - 58 135 57 0 0 '
Number of | F Cl k X;
59-61 | 115 60 3 345 “g;yzr © req(;l_)e . as(sxgnar fii
62 - 64 25 63 6 150 0-6 1 3 3
Total | Xf; =400 Xfd; =75 6-10 10 8 30
Shd. 75 10-14 7 12 84
. Mean, x=a+ J;l 1:57+ﬁ=57+0'1875 14 - 20 4 17 68
/i 20-28 4 24 96
=57.1875~57.19 28 - 38 3 33 99
Thus, the average number of mangoes per box = 57.19. 38 - 40 1 39 39
We choose assumed mean method. Total f =40 Sfx, =499
6. Let the assumed mean, a = 225 z fx, 499
And class size, h = 50 . Mean, ¥= £ =——=12475

_x;—a_ x;—225

! h 50
Now, we have the following table:

S 40

Thus, mean number of days a student remained absent

=12.48.

9. Letassumed mean, a =70

Daily i Here, class size, h = 10
expenditure Frequency| Class x;-225|  fu, x;—a _x;—70
. () mark (x;) e L ATy
(in3) 50 T
100 - 150 4 125 -2 -8 Now, we have the following table:
150 - 200 > 175 -1 m Literac Class
200 - 250 12 25 | 0 0 Ry iE s el P 1
250 - 300 2 275 | 1 2 (n%) | ) (x) 15
300 - 350 2 325 2 4 45 - 55 3 50 -2 -6
Total 2i=25 2ti=7| 5565 | 10 60 1 -10
. Mean, X = a+hx(%):225+50(%;) 65-75 11 70 0 0
=225+2(-7)=225-14 =211 75-85 8 80 1 8
Thus, the mean daily expenditure on food is ¥ 211. 85-95 3 920 2 6
7. Let the assumed mean, 2 = 0.14 Total 3f. =35 Sfu; = -2

Here, class size, h = 0.04

x;—a _x;—0.14
U = =1
' h 0.04
We have the following table:
Class- |Frequency| Class o=
n ;-0.14 fiu;
intervals ; mark (x;) | X222 e
() (x;) T
0.00-0.04 4 0.02 -3 -12
0.04-0.08 9 0.06 -2 -18
0.08-0.12 9 0.10 -1 -9
0.12-0.16 2 0.14 0 0
0.16-0.20 4 0.18 1 4
0.20-0.24 2 0.22 2 4
Total 2f=30 2fu;=-31

Mean, J_C=El+]/l><|:

-4

1

X fiu;

o

35

}

=70+ [7] = g =69.4285 = 69.43 (approx.)

Thus, the mean literacy rate is 69.43%.

1. Mode : Here, the highest frequency is 23.
The frequency 23 corresponds to the class interval 35-45.

The modal class is 35-45.

Now, class size, h = 10, lower limit, [ = 35
Frequency of the modal class (f;) =23

Frequency of the class preceding the modal class (f) = 21
Frequency of the class succeeding the modal class (f,) = 14
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Mode:l+[ h=fo ]xh
2fi—fo— 12

23-21

:35+|:—:|><10=35+|: 2 ]xlO
2x23-21-14 46 - 35

=35+ % =35+1.8 (Approx.)=

36.8 years (Approx.)

Mean : Let assumed mean, a =40, h = 10

Age (in |Frequency| Class x. —40 fiu;
years) (f1) Mark u; = 11—0
(x;)
5-15 6 10 -3 -18
15-25 11 20 -2 -22
25-35 21 30 -1 -21
35 - 45 23 40 0 0
45 - 55 14 50 1 14
5 - 65 5 60 2 10
Total ;=80 fiu;=-37
Mean,x=a+h><[zfiul} 40 + 10[ —37]
3f, 80 |
—40—z _28 —=35.375
8 8

Required mean = 35.37 years.
Interpretation : The maximum number of patients
admitted in the hospital are of age 36.8 years while the
average age of patients is 35.37 years.
2. Here, the highest frequency = 61
~+ The frequency 61 corresponds to class 60 - 80.
The modal class is 60 - 80.
We have, [ =60, h =20, f; =
Mode = l+[ﬂ]xh
2fi=fo=fa

}x20=60+[

61, f,=52,f,=38

61-52
=60+ ——
2x61-52-38

10 _60+2
2 8

9
122 -90

]XZO

=60+ =60+5.625 = 65.625 hours.

Thus, the required modal lifetimes of the components is
65.625 hours.

3. Mode:
The maximum number of families is 40 having their

total monthly expenditure in the interval 1500-2000.
Modal class is 1500-2000

So, I = 1500, h = 500, f; =40, f, =

Mode=l+|: fl fO :|Xh
2fi=fo-fa

24, f, =

:1500+[ﬂ]x500=1500+[ 16 :|><500
2% 40— 24-33 80_57

8000
= 1500+ == 1500 + 347.83 = 1847.83

Thus, the required modal monthly expenditure of the

families is X 1847.83.

Mean: Let assumed mean (a) = 3250 and class size, 1 = 500
We have the following table:

Expenditure| Number | Class x. —3250
(in%) of families| mark U= ——— fiu;
(f) (x)) 500
1000 - 1500 24 1250 -4 -96
1500 - 2000 40 1750 -3 -120
2000 - 2500 33 2250 -2 -66
2500 - 3000 28 2750 -1 -28
3000 - 3500 30 3250 0 0
3500 - 4000 22 3750 1 22
4000 - 4500 16 4250 2 32
4500 - 5000 7 4750 3 21
Total >f;i =200 2fiu;
=-235
X=a+h X[M}: 3250+500><[_235]
3f; 200

=3250 - % =3250-587.50 = 2662.5

Thus, the mean monthly expenditure is ¥ 2662.50.

4. Mode : Since greatest frequency 10 corresponds to
class 30-35.
Modal Class =30-35and h = 5,1 =

f0=91£=3

Mode =1+ —1=fo | p 304 1022 .5
2f - fo- fo 2x10-9-3

=30+ % x5=30+0.625=30.6 (Approx.)

Mean : Let the assumed mean, a = 37.5 and class size, h =5
We have the following table:

30, £, = 10

Number of |Frequency| Class x. —375 | fiu
students per (f) mark | u; = ’T
teacher (x))
15-20 3 17.5 -4 -12
20-25 8 225 -3 -24
25-30 9 275 -2 -18
30-35 10 325 -1 -10
35-40 3 37.5 0 0
40 - 45 0 425 1 0
45-50 0 47.5 2 0
50 - 55 2 52.5 3 6
Total 2fi=35 Sfu;
=-58

Mean, x =a+hx
Zf;

=375+5x [;—558] =375-83=29.2.

Interpretation : The maximum teacher-student ratio is
30.6 while average teacher-student ratio is 29.2.

5. The class 4000-5000 has the highest frequency i.e., 18
Modal class = 4000-5000

Also, h=1000, 1 = 4000, f, = 18, f, = 4, f, = 9



fi—fo
ode =1+| ———"—|xh
Mod +{ f2:|><

2fi=fo-
18-4
2x18-4-9

=4000 + 608.695 = 4608.7 (Approx.)
Thus, the required mode is 4608.7.

=4000 + [ } x1000 = 4000+ 1000[%]

6. - The class 40-50 has the maximum frequency i.e., 20
. Modal class = 40-50
I=40,f, =20, f,=12, f, =11 and h = 10.

Mode:l+|: fl fO ] xh
2fi=fo= 1
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195

4 3

12

Total

Yfi=68

Zﬁui =7

Mean, a_c:a+h><{zfl ’}

i

=135+20x é =135+2.05=137.05 units.

Now, we find the mode.
Class 125-145 has the highest frequency.
This is the modal class.

So,h=20,1=

Mode:l+[

125, f, =

20, fy =
h=fo

]xh
2fi-fo- 12

13,f,= 14

_ 404 20-12
2x20-12-11

80

=40+—=40+4.7=447
17

:|><10 =40+10[

8
40-23

_1054| —20=18 |00
2x20-13-14

=125+ % =125+10.76 = 135.76 units.

We observe that the three measures are approximately equal.

Thus, the required mode is 44.7

PP EXERCISE - 14.3
1. We have the following table :
Monthl}.r Number of Cumulative
Consumption Consumers (f}) | Frequency (c.f.)

(in units) !

65 - 85 4 4

85 -105 5 4+5=9
105 - 125 13 9+13=22
125 - 145 20 22 +20=42
145 - 165 14 42 +14 =56
165 - 185 8 56 + 8 = 64
185 - 205 4 64+4=068

Total Zf, = 68

n_ 68

Wehave,n=68= —=—=34
2 2

Cumulative frequency just greater than 34 is 42 and
corresponding class-interval is 125-145.

125-145 is the median class.
So, 1=125,cf =22, f=20and h =20

Ccf
xh=125+[34_22]><20
20

——cC.
Median =] + 2

=125+ % x20 =125 + 12 =137 units.
Here, h =20
Class mark (x)) | f; |u;= x,—TIB:S fu;
75 4 -3 -12
95 5 -2 -10
115 13 -1 -13
135=a(lety | 20 0 0
155 14 1 14
175 8 2 16

2. Cumulative frequency table for the given data can

be drawn as:

Class-interval | Frequency (f)) frg‘;l;r:rlllc?l(‘:: f}.)
0-10 5 5
10-20 x 5+x
20-30 20 25 +x
30 - 40 15 40+ x
40-50 y 40+x+y
50 - 60 5 45+x+y
Total 2fi=60

Since, median = 28.5, which lies in the interval 20-30.
Median class is 20-30.
So, 1=20,h=10,f=20,cf.=5+xn=60

i_cf
Median =] + xh
= 28.5=20+[W]x10:28.5=20+25_x
= 57=40+25-x => x=40+25-57=8 ..(i)
Also,45+x+y=60 = 45+8+y =60 (From (i))

= y=60-45-8=7.

Thus, x=8,y=7

3.  The given table is cumulative frequency distribution.
We write the frequency distribution as given below :

Class-interval frgglﬁﬁl;,h(‘é f}.) Frequency (f;)
18 -20 2 2
20-25 6 6-2=4
25-30 24 24-6=18
30-35 45 45-24=21
35-40 78 78 -45=33
40 - 45 89 89-78=11
45 - 50 92 92-89=3
50 - 55 98 98-92=6
55 - 60 100 100 -98 =2
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We have, n =100

:>2=@=50
2 2

The cumulative frequency just greater than 50 is 78.
The median class is 35 - 40.

Now, [=35,cf. =45, f=33and h=5

Median =] +

n
——cf.
2 xh

:35+|:M:|><5
33

5

25

=35+—x5=35+—=35+0.76=35.76
33 33

Thus, the median age = 35.76 years.

4.  After changing the given table as continuous classes
we prepare the cumulative frequency table as follows:

Tessefin (i st Number of Cumulative
leaves (f) frequency (c.f.)
117.5-126.5 3 3
126.5-135.5 5 3+5=8
135.5 - 144.5 9 8§+9=17
144.5 - 153.5 12 17+12=29
153.5-162.5 5 29+5=34
162.5-171.5 4 34+4=38
171.5-180.5 2 38+2=40
Total 2fi=40

Here, n =40 = E:4—0:20
2 2

The cumulative frequency just greater than 20 is 29 and

it corresponds to the class 144.5-153.5.
So, 144.5-153.5 is the median class.

Wehave, [ =144.5,f=12,cf =17and h=9

Median =1+

3

n
——C.J.

f _
2 ><h=144.5+[20 17]><9
f 12

=1445+ I x9=144.5 +% =144.5+225= 146.75.

Median length of leaves = 146.75 mm.

5. To compute the median, let us write the cumulative
frequency distribution as given :

Life time Number of Cumulative
(in hours) lamps (f;) frequency (c.f.)
1500 - 2000 14 14
2000 - 2500 56 14 +56 =70
2500 - 3000 60 70 + 60 =130
3000 - 3500 86 130 + 86 =216
3500 - 4000 74 216 + 74 =290
4000 - 4500 62 290 + 62 = 352
4500 - 5000 48 352 + 48 =400
Total 2f;=400

n 400

Here, n =400 => —=—=200
2 2

5

Since, the cumulative frequency just greater than 200 is
216 and corresponding interval is 3000 - 3500.

The median class is 3000-3500 and so, I = 3000,
c.f. =130, f= 86, h =500

Now, median =+

70

E—c.f.

2 xh=3000+
f

35000

=3000+—x500= 3000+ ——
86 86

= 3000 + 406.98 = 3406.98
Thus, median life = 3406.98 hours.

6. Median : The cumulative frequency distribution table

is as follows:

l: 200- 130]
86

%500

Number of Frequency (f) Cumulative

letters : Frequency (c.f.)

1-4 6 6

4-7 30 6 +30 =36
7-10 40 36+40="76
10-13 16 76 +16 =92
13-16 4 92+4=96
16 -19 4 96 +4 =100
Total 2f;i=100

n 100

Here, n =100 > —=—=50.
2 2

Since, the cumulative frequency just greater than 50 is 76

and corresponding interval is 7-10.
The class 7-10 is the median class.

Wehave, [=7,cf.=36,f=40and h =3

n
——c.f.
Median =] +| 2 7 xh=7+[50_36}<3
= 7+Ex3=7+g=7+1.05=8.05
40 40
Mean : We have, the following table :
Class - | Frequency | Class mark fx
intervals () (x) A
1-4 6 2.5 15
4-7 30 5.5 165
7-10 40 8.5 340
10-13 16 11.5 184
13-16 4 14.5 58
16 -19 4 175 70
Total >fi =100 fix; =832
Mean, x = M = @ =8.32
Y fi 100

Mode : Since the class 7-10 has the maximum frequency.
The modal class is 7-10.
So,wehavel=7,h=3,f =40, f,=30,f,=16
Mode =l+[ﬂ]xh=7+[ﬂ]x
2fi—fo—fo 2x40-30-16
10 30

=7+(—)><3=7+—=7+0.88=7.88
34 34
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7. We have cumulative frequency table as follows:
Weight (in kg) | Frequency (f)) Frggxf:;i(‘?}.)

40 - 45 2 2
45 -50 3 2+3=5
50 - 55 8 5+8=13
55 - 60 6 13+6=19
60 - 65 6 19+6=25
65-70 3 25+3=28
70-75 2 28+2=30
Total 2fi=30

WEG 100 PERCENT Mathematics Class-10

Here, n =30 = E=@=15

2 2
The cumulative frequency just greater than 15 is 19, which

corresponds to the class 55-60. So, median class is 55-60
and we have [=55,f=6,cf =13and h=5

n
——c.f.
Mediar1:l+l2 7 ]xh

15_13]x5=55+3><5
6 6

=55+|:

=55+ % =55+1.67 = 56.67
Thus, the required median weight of the students = 56.67 kg.
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