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Statistics

In the Chapter

In this chapter, you will be studying the following points:
® Themean for grouped data can be found by :

- 2fix
(i) the direct method : X= =~

- Zfldl
(ii) the assumed mean method = X=a+

1

(iif) the step deviation method = X=a+| == |xh
1
with the assumption that the frequency of aclassis centred at its mid-point, called its class mark.

® Themode of grouped data can be found by using the formula:

f,—fo
Mode=1+ —2f1 —f,- 1, xh

where symbols have their usual meanings.

® The cumulative frequency of a class is the frequency obtained by adding the frequencies of all the
classes preceding the given class.

® Themedian for grouped dataisformed by using the formula:

E—cf
2

Median=1+ f xh

where symbols have their usual meanings

@ Representing a cumulative frequency distribution graphically as a cumulative frequency curve, or an
ogive of the less than type and of the more than type.

e Themedian of grouped data can be obtained graphically as the x-coordiante of the point of intersection
of the two ogives for this data.

e Statistic: Itisthescienceinwhichwe study the methods and techniques used in collection, organisation
presentation, analysis and interpretation of numberical data.

e Raw Data: Itisthecollection of actual information used to makelogical inferences
Example: Ageof 5girlsaregiven below :
Bhavna: 18 yrs, Suriti : 15yrs, Radhika: 14 yrs, Malvika: 16 yrs, Vindhya: 17 yrs.

(104)
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Thegroups of age 14, 15, 16, 17 and 18 form a set of data.

The data, as discussed above are called raw data.

If the set of raw dataisvery large, we may not be ableto extract any useful information out of them. Thus
such raw data must be summarised to an easily manageable form.

NCERT TEXT BOOK QUESTION (SOLVED)

[EXERCISE 14.1|

Q.1.Asurvey wasconducted by agroup of sudentsasapart of their environment awar enessprogramme,
inwhich they collected thefollowing dataregar dingthenumber of plantsin 20 housesi n alocality. Find the
mean number of plantsper house.

Number of plants 0-2 2-4 4-6 6-8 8-10 10-12 12-14
Number of houses 1 2 1 5 6 2 3
Which method did you use for finding the mean, and why?
Ans. Number of plants Number of house(f,) Classmark(x) f.x
0-2 1 1 1
2-4 2 3 6
4-6 1 5 5
6-8 5 7 b
8-10 6 9 54
10-12 2 u 2
12-14 3 13 e
Tota Zf=20 If x=162
Here, we have

- Sfx 162
X=X 202 _g4q
Now, >t 20

Hence, the mean number of plants per house= 8.1
We have used the direct method for finding the mean because numerical values of x and f, are small.
Q.2. Consider t hefollowing distri bution of daily wagesof 50 worker sof afactory.

Daily wages(inRs) |100- 120 120- 140 140- 160 160- 180 180- 200

Number of workers 12 14 8 6 10
Find themean daily wages of thewor ker sof thefactory by using an appropriate method.

. —150

Ans. Dailywages | Number of workers | Classmark | d=x —-150 | u = al 0 fu
(inRs)
100-120 1 110 -0 -2 24
120-140 14 130 -20 -1 -14
140- 160 8 150=A 0 0 0
160- 180 6 170 20 1 6
180-200 10 190 0 2 20
Tota 2f =50 2fu=-12
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Here, we have Zf=50+ZXfu=12,h=20
and A=150

>fu -

_ iYi
Now, x =A+ =] Xh—150+( 50 J x20=150-4.8=145.20

Hence, the mean daily wagesof the workers of thefactory isRs. 145.20

Q.3. Thefallowing distribution showsthedaily pocket allowance of children of alocality.
Themean pocket allowanceisRs 18. Find themissing frequency f.

Daily pocket 11-13 13-15 15-17 17-19 19-21 21-23 23-25

allowance(in Rs)

Number of children 7 6 9 13 f 5 4

Ans. Daily pocket No. of children Mid-value
allowance(C.I.) () X; fx
11-13 7 12 A
13-15 6 14 A
15-17 9 16 144
17-19 13 18 PR
19-21 f 20 20f
21-23 5 2 110
23-25 4 2 B
If=44+f 2fx =752+ 20f
Here, we have x = 18,Xf=44+fand Xfx = 752+ 20f
o ZfX
We, know X = sf
752+ 20f

= B = 44 + f

= 18(44+f) = 752+20f

= 792+18f = 752+ 20f

= 18f—20f = 752-792

= —2f = -40

= f = 2

Hence the missing frequency is 20

Q.4. Thirty women wer eexamined in ahospital by adoctor and thenumber of heart beatsper minute
wer er ecorded and summar ised asfollows. Find themean heart beatsper minutefor thesswomen, choosing
asuitablemethod.

Number of heart beats| 65- 68 68-71 71-74 74-77 77-80 80-83 83-86
per minute
Number of women 2 4 3 8 7 4 2
Ans.
di
Cl. f, X, d (x,—75.5) U=z fu

65-68 2 665 -9 =3 —6
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6871 4 695 -6 -2 -8
71-74 3 725 -3 -1 -3
477 8 755=A 0 0 0
77-80 7 785 3 1 7
8083 4 8L5 6 2 8
8386 2 845 9 3 6
Zfi =30 Z’fi u= 4

Here,wehave xf=30, Xfu = =4,A (assumed mean)=755andh= 3

Now. X=A+ il A xh= 755+—><3 755+i:755+04 75.9

' 30 10

Hence, the mean heart beats per minuteis 75.9.
Q.5.Inaretail market, fruit vendor swer esdling mangoeskept in packing boxes. Theseboxescontained
varying number of mangoes. Thefollowingwasthedistribution of mangoesaccordingtothenumber of

boxes.

Number of mangoes

50-52

53-55

56-58

59-61

62-64

Number of boxes

15

110

135

115

5

Find themean number of mangoeskept in a packing box. Which method of finding themean did you

choose?
Ans.
d
Cl. f, X, d =x —-57 u= B fu,
50-51 15 51 -6 -3 45
5355 110 ) -3 -15 -165
56-58 135 57=A 0 0 0
59-61 15 60 3 15 1725
62-64 ) 63 6 3 65
Zf =400 2fu = 37.50
Here, we have Zf =400, 2fu = 47.50,A=57 andh= 2
Now X= A+Ef—u h=57+ @ 2=57+ 3750_ 57+0.1875=57.187¢
' > 400 00

Q.6. Thetablebelow showsthedaily expenditureon food of 25 householdsin alocality.
Daily expenditure 100-150 |150-200 [ 200-250 | 250-300 | 300-350
(inRs)
Number of 4 5 12 2 2
households
Find themean daily expenditureon food by asuitable method.

Ans.
Cl f d 225 -4 f

1. s X; =X — U= u,

100-150 4 125 -100 -2 -8
150-200 5 175 -50 -1 -5
200-250 12 225=A 0 0 0
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250-300 2 275 50 1 2
300-350 2 35 100 2 4

If=25 2fu=-7
Here, we have Zf=253fu = -7, A (assumed mean) = 225 and h= 50

Xe Ar iy oos 50— 205_14- 211
5 25

Now,

Hene, themean daily expensesisRs. 211.
Q.7. Tofind out theconcentration of SO, in theair (in partsper million, i.e., ppm), thedatawascollected
for 30localitiesin acertain city and ispresented 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 4
0.20-0.24 2
Find themeansconcentration of SO, in theair.
d
Ans. Cl. f, X, d =x-0.14 u= 0~ fu
0.00-0.04 4 002 -012 -3 —12
0.04-0.08 9 006 -0.08 -2 -18
0.08-0.12 9 0.10 04 -1 -9
0.12-0.16 2 0.14=A 0 0 0
0.16-0.20 4 018 04 1 4
0.20-0.24 2 022 008 2 4
Zf=30 2fu=-31
Here, we have 2f=30,2fu = -31, A (assumed mean) = 0.14 and h= 0.04

X= A+%x h:O.14+_3—3(;1>< (0.04) =0.14—0.041 = 0.099 ppm

Now,

Hene, the mean concentration of SO, intheair is0.099 ppm.
Q.8.Aclassteacher hasthefollowing absenteerecord of 40 studentsof a classfor thewholeterm. Find
themean number of daysa student wasabsent.

Number of 0-6 6-10 10-14 14-20 20-28 28-38 38-40
days
Number of u 10 7 4 4 3 1
students
Ans. [ Number of days Number of students(f) Classmark(x) f.x
0-2 u 3 33
2-6 10 8 a0
1014 7 1 (73
1420 4 17 63
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20-28 4 24 %
28-38 3 3 e 2]
3340 1 30 0
Total Zf =40 Zf x =499

Here, we have f; =40, Zf;x, =499

X=—~—il=—==1247
Now, =5 ™40
Hence, the mean number of day a student was absent is 12.47.
Q.9. Thefollowing tablegivestheliteracy rate(in per centage) of 35 cities. Find themean literacy rate.

Literacyrate(in%) | 45-55 55-65 65-75 75-85 85-95

Number of cities 3 10 n 8 3
A Cl f d=x-70| u=32"" f
ns. 1. s X; =X — U=""10 u,
4555 3 50 -20 -2 -6
55-65 10 60 -10 -1 -10
65-75 n 70=A 0 0 0
7585 8 80 10 1 8
8595 3 D 20 2 6
f=35 2fu=-2
Here, we have 2f=35,2fu = -2, A (assumed mean) = 70 and h= -10
Now X= A2 704 22410 =70-2 = 70— 0,57 = 69.43%
' >f; 34 7
Hene, themean literacy rateis 69.43%.
|EXERCISE 14.2]
Q.1. Thefollowi ngtableshowstheagesof the patientsadmi tted in ahospital duringayear:
Age(inyears) 5-15 15-25 25-35 35-45 45-55 55-65
Number of patients 6 1 2 PA] 14 5
Find themodeand themean of thedata given above. Compar eand inter pr et thetwo measur esof central
tendency.

Ans. Casel : Findingthemode

Here, the maximum class frequency is 23 and the class corresponding to frequency is 35-45.
So, themodal classis 35-45.

Thus, we have

Modal class = 35-45
I = &
f = 23 f=21,f=14
and h = 10

Now, substituting these valuesin the formula of mode, we get

2f,—fy— 1, 2x23-21-14
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=35+ 2 xlO:35+3><10235+§:35+1.818:36.818
46-35 11 11

Casell : Findingthemedian

d;
Cl. f, X; d =x-30 u = 0 fu
515 6 10 —20 -2 -12
1525 1 20 -10 -1 -11
2535 21 30=A 0 0 0
3545 2 4 10 1 2
4555 14 50 20 2 28
55-656 5 50) 0 3 15
2f=80 2fu=43
Now,
X= A+ﬂx h=30+4—3>< 10= 30—E =30+5.373=35.373
>f; 80 8

Hence, the mode of the given datais 36.818 whilemean is 35.373
Interpretation : Maximum number of patients admitted in the hospital are of the age 36.818 years, while an
average age of patients admitted to the hospital is 35.373 yrs.

Q.2. Thefollowing data givestheinformation on the obser ved lifetimes (in hour s) of 225 electrical
components:

Lifetimes(inhours) | 0-20 20-40 40-60 60-80 | 80-100 | 100-120

Frequency 10 ) 2 61 3 2

Determinethemodal lifetimesof the components.
Ans.  Here, the maximum classfreguency is 61 and the class corresponding to frequency is 60-80. So the
modal classis60-80.
Thus, we have
Modal class = 60-80

| = @& f = 6l
f, = = f, = 3
and h = 2

Now, substituting these values in the formula of mode, we get

Mode = |+(£)x h= 60+(ﬂszo

2f,— fo— 1, 2x61-52-38
9 45
= 60+ x 20=60+ —x 20= 60+— = 60+ 5.625 = 65.625
122-90 32 8

Hence, the modal life-times of the componentsare 65.625 hrs.
Q.3. Thefollowing data givesthedistribution of total monthly household expenditur e of 200 familiesof
avillage. Find themodal monthly expenditur e of thefamilies. Also, find themean monthly expenditure:

Expenditure(in Rs) Number of families
1000- 1500 2
1500- 2000 40
2000- 2500 3B
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2500-3000 e
3000- 3500 0
3500-4000 2
4000- 4500 16
4500 - 5000 7

Ans. Here, the maximum classfregquency is 30 and the class corresponding to frequency is 3000-3500.
So, themodal class=1500-2000.
Thus, we have Modal class=1500-2000
I = 1500
f = 40,f=23f,=33andh=500
Now, substituting these valuesin the formula of mode, we get

Mode | +(&Jx h=1500+ (ﬂjx 500

= 1500+ 5 16 Z x500=1500+ 16x500 =1500 +% =1500+347.83=1847.83
Hence, the modal monthly expenditure of thefamiliesisRs. 1847.83.
Findingmean :
d.
Expenditurgl  Number of families| ClassMark| d =x-3250 [ u= % fu
(inRs) f, X;
1000-1500 2 1250 —2000 -4 -96
1500-2000 0 1750 —-1500 -3 -120
2000-2500 3 2250 —-1000 -2 —66
2500-3000 2 2750 -500 -1 -28
3000-3500 0 3250=A 0 0 0
3500-4000 2 3750 50 1 2
4000-4500 16 4250 1000 2 K
4500-5000 7 4750 1500 3 21
Zf =200 2fu =-235
=fiu; -235 500 — 3250 235x5 1175

x=A+——-"xh=3250+ =3250-——
Now, 5 200 2
=3250-587.50=2662.50
Hence, the mean monthly expenditureisRs. 2662.50.
Q.4. Thefollowing distribution givesthe state-wiseteacher -student ratioin higher secondary

schoolsof I ndia. Find themode and mean of thisdata. I nter pret thetwomeasures.

Number of studentsper 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
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Here, the maximum class frequency is 10 and the class corresponding frequency is 30-35.
So, themodal class = 30-35.
Thus, we have
Modal class=30-35, 1=30, f =10, f =9, f,=3andh=5
Now, substituting these values in the formula of mode, we get

Mode= |+ & xh=30+ _10-9 x5=30+1x5=30+§=30+ 0.6=30.6
FindingMean:
d.
Number of sstudentg Number of states/ ClassMark | d =x—37.5 u= EI fu
per teacher U.T. =f, X;
1520 3 175 -20 -4 -12
2025 8 25 -15 -3 24
2530 9 275 -10 -2 -18
30-35 10 325 -5 -1 -10
3540 3 37.5=A 0 0 0
40-45 0 125 5 1 0
4550 0 475 10 2 0
50-55 2 525 15 3 6
f=35 2fu=-58
Here,wehave xf=35 fu =-58,A (assumed mean)=37.5 andh=3
Zfiu, 58

X=At+ —xh=37.5+
Now, ST 35

x5=36.5-8.3=29.2

Interpretation : Most state/U.T. have astudent teacher ratio of 30.6 and on an average, thisratiois29.2.
Q.5. Thegiven distribution showsthenumber of runsscor ed by sometop batsmen of theworld in one-
day international cricket matches.

Runsscored Number of batsmen

3000-4000
4000- 5000
5000- 6000
6000- 7000
7000- 8000
8000- 9000
9000- 10000
10000- 11000

PR WwWo~NOKBM

Find themodeof thedata.

Ans. Here maximum class frequency is 18 and the class corresponding to frequency is 4000-5000.
So, themodal class=4000-5000.

Thus, wehave | =4000, f, = 18,f =4, f,=9and h= 1000

Now, substituting these values in the formula of mode, we get

Mode = |+[&]xh= 4000—1—(18—_4}&000
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= 4000+%: 4000 + 608.7 = 4608.7

Hence, the mode of the datais4608.7.
Q.6. A student noted the number of carspassing through a spot on aroad for 100 periodseach of 3
minutesand summarised it in thetablegiven below. Find themodeof thedata:

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

Frequency 7 1 13 12 2 n 15 8

Ans. Here, maximum class frequency is 20 and the class corresponding to frequency is 40-50.
So, the modal class=40-50.

Thus, wehave modal class=40-50, | =40, f, =20, f =12, f,=11and h=10.

Now, substituting these values in the formula of mode, we get

Modes |+ —1=T0|xn-g04[—20712 )10

= 40+@= 40+ 4.7 =447
17

Hence, the mode of the datais 44.7 cars.

|EXERCISE 14.3|

Q.1. Thefallowing frequency distribution givesthe monthly consumption of eectricity of 68 consumers
of alocality. Find themedian, mean and mode of thedataand comparethem.

M onthly consumption (in units) Number of consumers
65-85
85-105
105-125
125-145
145- 165
165- 185
185-205
Ans. FindingMedian :
M onthly consumption (in units) Number of consumers Cumulativefrequency
65-85 4
85-105 5
105-125 13
125-145 20
14
8
4

roRNBEB O~

145- 165
165- 185
185-205

BRIAJ/N o »

n
We have n = 68. So, (Ej th observation = 34th observation.

So, median liesin the group of 125-145
ie median class=125-145
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Now, wehave medianclass=125-145, | =125, g =34, cf=22,f=20and h=20.

Substituting these values in the formula of median, we get

N_of
. 5 C 34-22
Median =

+h=125+( j><20=125+12=137units

Findingmean :

d.
Monthly consumption | Number of consumers | Class Mark d =x-135 u = 1—' fu
(in units) f, X,
65-85 4 IS —60 -3 -12
85-105 5 %b -0 -2 -10
105125 13 115 -20 -1 -13
125-145 20 134=A 0 0 0
145-165 14 1% 20 1 14
165-185 8 175 40 2 16
185-205 4 1% 60 3 12
2f=68 2fu=7
Here,wehaveXf = 68, 2fu=7,h=20andA =135
Now,
X= A+%x h
=f;
_ x= A Y o350 T 20135+ 22 ~1354 2.05-137.05
=f; 68 17
Find mode:

Here, the maximum class frequency is 20 and the class corresponding to frequency is 125-145.
So, themodal class= 125 - 145.

Thus, we have, Modal class=125-145, 1 = 125, f =20, f =13,f,=14,andh=20.

Now, substituting these values in the formula of mode, we get

Mode =!+ & xh:125+(ﬂjx10:125+( ! ijO
2f,—fo— 1, 2x20-13-14 40-27

140 .
=125+ - 125+ 10.76 = 135.76 units.

Comparison : On comparison, we find that the three measures are approximately the samein this case.
Q.2. If themedian of thedistribution given below is28.5, find thevaluesof x and y.

Classinterval Frequency
0-10 5
10-20 X
20-30 20
30-40 15
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40-50 y
50- 60 5
Total 60
Ans. For ming thecumulativefrequency table, wehave
Classinterval Frequency c.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 60

Itisgiven that n =60

= 45+x+y =60

= x+y =15

Itisgiventhat medianis28.5.

So, themedian liesin the group of 20-40.
i.e, medianclass=20-30.

Thus, we have median class = 20 - 30.

=20, g=30,c.f.=5+x,h=10andf=20.

Now, substituting these valuesin the formula of median, we get

n
E_Cf
Median _|+ ; x h
30— (5+x)
= 285=20+
3 -5+x
= 285=20+
25— X
- 10
= 28.5—20+( 20 x j
25-x
= 285=20+
40+ 25— x
= 285= ——
2
= 57 =65-X
= X =65-57
= X =8

Putting thevalueof x=8in (i), we get
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x+y = 15
= 8+y = 15
= y = 15-8=7
Hence, X = 8andy=7.

Q.3. Alifeinsurance agent found the following data for distribution of ages of 100 policy holders.

Calculatethemedian age, if policiesar egiven only to per sonshaving age 18 year sonwar dsbut lessthan 60
year.

Age(inyears) Number of policy holders
Below 20
Below 25
Below 30
Beow 35
Beow 40
Below 45
Below 50
Below 55
Below 60

B88B8IBNoN

Ans.

Age(inyears) Number of palicy holders

Below 20
Below 25
Below 30
Below 35
Below 40
Below 45
Below 50
Below 55
Below 60

o
24

NvNo wBBREB AN

BE88BIBRoN

i.
8

100
Here, middletermis (7) th or 50th observation, which liesin class 35-45.

Thus, we have Median class= 35-40, | = 35, g =50,c.f.=45,f=33andh=5
Putting these valuesin the formula of median, we get

E—cf

2 _
Median=Median ='*| 7 *N =35+ 45><5=35+5X35=35+%=35+0.75=35.75

Hence, themedian ageis 35.75 yrs.
Q.4. Thelengthsof 40 leavesof aplant aremeasured correct tothenearest mill imetre, and thedata
obtained isrepresented in thefollowingtable:
Length (in mm) Number of leaves
118-126 3
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127-135
136-144
145-153
154-162
163-171
172-180

Find themedian length of theleaves.

(Hint : The data needs to be converted to continuous classes for finding the median, since the formula
assumes continuous classes. The classesthen changeto 117.5- 126.5, 126.5- 135.5, .. .,171.5-180.5.)

Ans. We shall first convert the given data to continuous classes. Then the data become

NDA O oo

Length (inmm) Number of leaves Cumulativefrequency
1175-126.5 3 3
126.5-135.5 5 8
1355-1445 9 17
1445-1535 12 2
1535-162.5 5 A
1625-1715 4 3
171.5-180.5 2 0

n=40

n
We have n = 40. So, (Ej the observation = 20th observation

So, median liesin the group of 144.5—153.5
ie, median class=144.5-153.5
Thus, we have

Median class=144.5-153.5,| =144.5, g =20,cf=17,f=12andh=10

Substituting these valuesin the formula of median we get

E—cf
I+ 2 |xh

. 20-17
Median = f =1445+ 12 x9

3 9
= o+ — = o+ —
144.5 12><9 144.5 2

=1445+2.25=146.75mm
Hence, the median length of theleavesis 146.75 mm.
Q.5. Thefollowingtablegivesthedistribution of thelifetime of 400 neon lamps:

Lifetime(in hours) Number of lamps
1500- 2000 14
2000- 2500 5%
2500- 3000 60
3000- 3500 86
3500-4000 74
4000- 4500 62
4500- 5000 48

Find themedian lifetimeof alamp.



118 | Lifeskills' Complete NCERT Solutions Class-X Mathematics

Ans. Forming the cumulative frequency table, we get

Lifetime(in hours) Number of lamps c.f.
1500- 2000 14 14
2000- 2500 5% 70
2500- 3000 60 130
3000- 3500 86 216
3500- 4000 74 20
4000- 4500 62 2
4500- 5000 48 400
n=400
n

We have n = 400, so, (EJ the observation = 200th observation.

So, medianliesin the group of 3000-3500.

i.e., Median class=3000—-3500

Now, we have Median class  =3000—3500
| = 3000, gzzoo, cf =130, f=86andh=500
Substituting these values in the formula of Median, we get
g— cf
Median = |+ ; xh
=3000+ {—200_130} X 500= 3000+ 2 x500=3000+
- 86 - 86 - 86

=3000+406.97 = 3406.97
Hence, themedian lifetime of alamps=3406.97.
Q.6. 100 surnames wer e randomly picked up from alocal telephone directory and the frequency
distribution of thenumber of letter sin the English alphabetsin the surnameswasobtained asfollows:

Number of letters  |1-4 4-7 7-10 10-13 | 13-16 | 16-19

Number of surnames 6 0 4 16 4 4

Determinethe median number of lettersin the surnames. Find the mean number of lettersin the
surnames? Also, find themodal sizeof thesurnames.
Ans.

Number of letters Number of surnames Cumulativefrequency
1-4
4-7
7-10
10-13
13-16
16-19

A 880
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(if)

n
We have n =100, so (Ej th observation = 50 the observation.

So, median liesin the group of 7 —10.
ie, Median class=7-10

Median class=7-10,i =7, 2:50,cf:36,f:40, andh=3.

Now, substituting these valuesin the formula of median, we get

Now, we have

n

xh_7,[0=36) 5, 13 _ - 2l 5 105-805
40 40 20

Median= | 7

Hence the median number of lettersin the surnamesis 8.05.
(if) Modal classis(7-10) (becauseit has maximum frequency f_=40)
(Lower modal class) | =7, f =40, f =30,f,=16, (classwidth)h=3

fro— 40-30 jx

— —m 2 Ixh=7+|—
Mode =1+ (me—fl—fzjx (80—30—16

=7 +§—7+088—788
- 34_ 0 - .

Hence, the modal size of the surnamesis7.88.

X —a X -85
Number of letters f, Classmarks U; :T = 3 fxu
Xl

14 6 25 -2 -12
47 0 55 -1 -30
7-10 4 85=a 0 0
10-13 16 115 1 16
13-16 4 145 2 8
16-19 4 175 3 12

Total N=100 -6

Here, (total observation) N = 100, (Assumed mean) a=8.5.

6

(Classwidth) h=3 and Z fu=-6
i=1

Now, by step deviation method

6
1
=a+hx sz fu

i=1

Mean
1
= 85+3x—x(-6)
100

18
= 8.5 - = —_ =
100 85-0.18=8.32

Hence, the mean number of |ettersin the surnameis 8.32
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Q.7. Thedistribution below givestheweights of 30 studentsof a class. Find themedian weight of the
students.

Weight (inkg)  |40-45 | 45-50 | 50-55 | 55-60 | 60-65 | 65-70 | 70-75

Number of studenty 2 3 8 6 6 3 2
Ans.
Weight (ink.g) No. of students(f) cf.
4045 2 2
4550 3 5
50-55 8 13
5560 6 19
60-65 6 5
65-70 3 28
70-75 2 0
x =30

n
We have n = 30, So, (Ej the observation = 15 observation

So, median liesin the group of 55—60
i.e, median class=55-60
Now, wehave  median class=55-60

| =55 g=15,cf=13,f=6andh=5

Substituting these values in the formula of Median, we get

E—cf

1+ 54— |xh 15-3 2 5
Median= f =85+ | —g |x5=55+ _ x5=55+ S =55+ 167=56.67

Hence, the median weight of the students = 56.67 kg.
|[EXERCISE 14.4

Q.1. Thefollowing distribution givesthedaily income of 50 wor ker sof afactory.

Dailyincome(inRs) |100-120 | 120-140 | 140-160 | 160-180 | 180-200

Number of workers 12 14 8 6 10

Convert thedistribution aboveto alessthan typecumulativefrequency distribution, and draw itsogive.
Ans, Cf distribution table.

Daily Incomein (Rs.) Number of workers

Lessthen 120
Lessthen 140
Lessthan 160
Lessthan 180
Lessthan 200

SER RN
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Now, weplot the points (120, 12), (140, 26, (160, 34), (180, 40), (200, 50).

A

{200. 50

LT 4
fJ‘IQLﬂé
—

-

[+-]

o
£
[=]
=

[AT,
o

Cumulative frequency
[#5]
o]

-
wm

10 {120, 12)

- X

100 120 140 150 180 200
Upper limits

Q.2. Duringthemedical check-up of 35 studentsof aclass, their weightswer erecor ded asfollows:

Weight (in kg) Number of sudents
Lessthan 38 0
Lessthan 40 3
Lessthan 42 5
Lessthan 44 9
Lessthan 46 14
Lessthan 48 2
Lessthan 50 K
Lessthan 52 5

Draw alessthan typeogivefor thegiven data. Hence obtain themedian weight from thegraph and verify

theresult by using theformula.
n 35

Ans. Here, 2" 175

Locate 17.5 on the y-axis. From this point, draw aline parallel to the x-axis cutting the curve at a point.
From this point, draw a perpendicular to the x-axis. The point of intersection of this perpendicul ar with the x-
axis determines the median of the given dataas 46.5 kg.

Median weight by using the formula:

Weight (in kg) Number of students Cumulativefrequency
Lessthan 38 0 0
Lessthan 40 3 3
Lessthan 42 5 5
Lessthan 44 9 9
Lessthan 46 14 14
Lessthan 48 2 2
Lessthan 50 K74 K7
Lessthan 52 ) )
n=35
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n ¥
We haven =35, So (EJ the observation = 17.5th observation 1
(52, 35}
So, median liesin the group of 46-48. » 50,32
i-e-; Median class=46-48 g * (48, 28) less tha'n ogive
Now, we have Median class = 4648 gt Y-Bours
N vty
=46, 5 =175,cf=14, f=14andh=2. S PP, R
Substituting these values in the formula of median, we get o % “> Median = 46.5
5 E”g & 42, 5)
N o O™V3h a0 42 a4 46 4 60 82
. |+ 2 <h 17.4-14 1 Upper limits
Median= f =46+ NEVEE ><2=46+E=46.5kg.

Verification : Wefind that the median weight obtained from the graph is the same on the median weight

obtained by using the formula.

Q.3. Thefollowing tablegivesproduction yield per hectar e of wheat of 100 far msof avillage.

Productionyied 50-55 55-60 60- 65 65-70 70-75 75-80
(in kg/ha)
Number of farms 2 8 12 24 3 16

Change the distribution to a more than type

distribution, and draw its ogive.
Ans. More than type distribution

More than 50
Morethan 55
More than 60
More than 65
Morethan 70
Morethan 75

5LI88Y

(75, 18}

LA —-
50 55 60 65 70 75
Upper limits

Additional Questions

Q.1 Themedian of an ungrouped dataand the
median calculated when thesamedataisgrouped are
alwaysthesame. Doyou think that thisisa correct
statement? Givereason.

Ans. Not always, becausefor cal culating median
of a grouped data, the formula used is based on the
assumption that the observations in the classes are
uniformly distributed (or equally spaced).

Q.2. Will the median class and modal class of
grouped data always be different ? Justify your
answer.

Ans. Not always. It depends on the data.

Q.3.Itistruetosay that themean, mode and
median of grouped datawill alwaysbedifferent?
Justify your answer.

Ans. No, it isnot alwaysthe case. The values of
these three measures can be the same. It depends on
the type of data.

Q.4.1n calculatingthemedian of grouped data,
grouped in classes of equal width, wemay usethe
formula:

Sf,d,
+_
=f,

X=a

whereaistheassumed mean. amust beoneof
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the mid-points of the classes. Isthelast statement
correct? Justify your answer.

Ans.Not necessary, the mean of the data does
not depend on the choice of a assumed mean.

Q.5. Given below is a cumulative frequency
distribution showing the marks secured by 50
studentsof aclass:

Marks No of students
Below 20 17
Below 40 22
Below 60 29
Below 80 37
Below 100 50
Formthefrequency distribution tablefor data:
Ans. | Marks [ Noof Sudents| Cl. f
Below 20 17 020 17
Below 40 2 2040 5
Below 60 2 40-60 7
Below 80 37 60-80 8
Below 100 50 80-100 13

The above table is the required frequency
distribution table.

Q.6. The monthly income of 100 familiesare
givenashelow :

Income(in Rs) Number of families
0-5000 8
5000-10000 26
10000-15000 41
15000-20000 16
20000-25000 3
25000-30000 3
30000-35000 2
35000-40000 1

Calculatethemodal income

Ans. Herethe maximum classfrequency is41 and the

class corresponding to thisfrequency is 10000-15000.
So, themodal classis 10000 - 15000
[ =10000
f=41
f,=16 h=5000

i ="l |up
Mode = (Zfl—fo—fzjx

41-26

=10000+(2x41—26—1ej"500O

15
=10000+ ﬂXSOOO

10000+ > 5000
= — X
40

=10000+15x% 125

=10000+ 1875

=11875

Therefore, themodal incomeisRs. 11,875.
Q.7.Findthemodeof thefollowingdata:

Marks No. of students
0-10 3
10-20 12
20-30 32
30-40 20
40-50 6
Ans.

Here, the maximum class frequency is 32 and
ther class corresponding to this frequency is 20-30.
So, themodal classis20-30.
I =20 f, =32
f =12 f, =20

0

h =10

U [ B

32-12
- 204 —=2TF Ik
(2x32—12—20j

= 20+ 20 x10
64-32

= 20+§><10
32

Mode

5 _ 204+ 2
4 4

= 20+

=20+6.125=26.125
Q.8.Find themedian of thefollowingdata:

Marks Frequency

010
10-30
30-60
60-80
80-100

N o SR o

Ans. Here, N =60 (even)
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. median class is in which 30th and 31st
observation lie.
.. median classis30-60.

Now, | =30
N
> =30 Cf =20
f =30 h =30
N _cr
2

Median=1+ f x h

- 30+ 30-20 x 30
30

=30+10=40
Q.9. (a) Themedian of thefollowing observations
givenin order 16, 18, 20, 24—, 22 + 2%, 28, 30, 32,
is24. Find thevalueof valueof x.
(b) Themean of 10 observationsis15.3. If two

observations 6 and 9 are replaced by 8 and 14
respectively. Find thenew mean.

Ans.(d) n=8
. 8 8 .
.. Median numbersare P and P +1i.e.4thand
5thitems.
. 24— X+22+2x  46-X
Median = =
2 2
46— X
— =24=x=2.
2
(b) Total of 10 observations
=10x15.3=153.
New sum =153-6-9+8+14
=153-15+22
=160
New M —@—16
ewMean = 10 - 16

Multiple Choice Questions

Q.1. Less than ogive and more than ogive of a
grouped cumulative frequency distribution
intersect at (140,70). The median of the

distributionis:

(@ 106 (b) 140

(© 7 (d)210
Ans. (b)

Q.2. Ifthelessthantypeogiveand'morethan’ type
ogiveinter sect each other at (20.5, 15.5), then
themedian of thegiven datais:

(@ 360 (b) 20.5
(©)155 (d)55
Ans. (b)

Q.3.Inanarranged seriesof an even number of 2n
termsthemedianis:
(@ n"terms (b) (n+1)"term
(c) Mean of (n)"term and (n+1)" term

n+1)"
(d) (Tj term

Ans. (c)

Q.4. Themodeof afrequency distribution can be
determined graphically from:
(a) histogram (b) frequency polygon

(c) frequency curve
Ans. (a)
Q.5. Modeisthevalueof thevariablewhich has:
(8 maximum frequency
(b) minimum freguency
(c) mean frequency
(d) middle most frequency

(D) ogive

Ans. (a)

Q.6. Theclassmark of theclass10-25is:
@17 (b) 18
(€175 (d)15

Ans. (c)

Q.7. Theabscissaof thepoint of inter section of the
"lessthan type" and of the" morethan type"
cumulativefrequency curveof aground data

is:
(8 mean (b) median
(c) mode
(d) half of the total frequency
Ans. (c)
Q.8. Themean of first fiveprimenumbersis:
(@5.6 (b)5.4
(©5 (d)3.6
Ans. (a)



