1 23 Measures of
f Central Tendency

23.1 MEASURES OF CENTRAL TENDENCY

Central tendency. Often, we observe that every statistical data has a tendency to cluster
around a certain value, possibly at the centre of observations. This tendency of the
statistical data is known as its central tendency.

N
Measure of central tendency. A numerical value ﬁ&c’h represents (approximately) the

entire statistical data is called a measure of centr “fendency of that data.

The numerical value which represents K@ﬁre statistical data is neither the lowest
nor the highest value in the data, rather iﬁ%e in between the two extreme values of the

data. ?
The different ways of measuring, central tendency of a statistical data are :
(1) Mean \ dian (iif) Mode.

23.2 MEAN (ARITHMETIC MEAN)

23.2.1 Mean of ungrouped data

The mean (arithmetic mean) of n variates (observations) x;, X, Xy, ..., X, is given by the
formula :
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ILLUSTRATIVE EXAMPLES

Example 1. The marks obtained by 12 students in a monthly test are 11, 19, 07, 13, 18, 21,
09, 05, 20, 17, 16, 21. Find :

(1) the mean of their marks.
(1) the mean of their marks when the marks of each student are increased by 3.
Solution.
(1) The sum of the marks of all students |
=11+19+07 +13 +18 +21 + 09 + 05 + 20 + 17 + 16 + 21 = 177.

< "The thean of marks = Z x; _ sum of marks of all students

n number of students
177 0 B9 S e
S TR 14-75.

(1) When the marks of each student are increased by 3, then the sum of their marks
increases by 12 x 3 i.e. by 36.

. The new sum of marks of all students = 177 + 36 = 213.

f
The new mean of marks = €W sum of marks

number of students
o 218 w7t 3
ST bl 17-75.

Note that the new mean of marks also increases by 3.

Example 2. The mean of 7 variates is 12. If six of them wre 5, 13, 9, 17, 14 and 10, find the
seventh variate.

Solution. Let the seventh variate be x. By def,,

sum of variates
medn = L

number of variates
— 12 = 5+13+9+1;+14+10+x
= 12:637*""-'=>63+x=12><7
= x = 84 - 68 = 16.

Hence, the 7th variate is 16.

Example 3. The mean height of 8 students is 152 cm. Two more students of heights 143 cm
and 156 cm join the group. What is the new mean height?

Solution. Mean height of 8 students = -—u of heightss o8 sudents ’
_sum of heights of 8 students
152 cm = 3
= sum of heights of 8 students = (152 x 8) cm = 1216 cm.

Now two more students of heights 143 cm and 156 cm join the group.
Sum of heights of 10 students = (1216 + 143 + 156) cm = 1515 cm.

: _ sum of heights of 10 students
New mean height = 0
S I3 . g e
= = o= 151-5 cm.

Example 4. In an examination, the mean of marks scored by a class of 30 students was
calculated as 58'5. Later on, it was detected that the marks of one student was wrongly copied as
57 instead of 75. Find the correct mean.
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Incorrect sum of marks of 30 students

Solution. Mean of marks 0 /

585 = Incorrect sg:{r]n of marks
— Incorrect sum of marks = 585 x 30 = 1755.

As marks of one student was wrongly copied as 57 instead of 75, correct sum of marks
= 1755 - 57 + 75 = 1773.

Correct mean = 1775 _ 591,

30

23.2.2 Mean of (discrete) grouped data

If the variates X, X, X5, ..., X, have frequencies fu fy far --r f, respectively, then the
mean is given by the formula :

This method of finding the mean is called the direct method.

In some problems, where the number of variates (observations) is large or the values
of x, or f, are larger, then the calculations become tedious. In order to overcome this
difficulty, we use another method usually called short cut (or deviation) method. In
this method, an approximate mean (called assumed mean or provisional mean) is taken
(preferably near the middle), say A, and we cal the deviation d. = x; — A for
each variate x,. Then the mean is given by th ul

a

ILLUSTRATIVE EXAMPLES Qb
Example 1. The following tabshows the gain in weight by 25 children in a year :

Gain in weight (inkg) | 19 . 24 3 | 32 | 34
B < | 5 | s | 5 | 2 | 1

Find the mean of gain in weight.
Solution. To calculate the mean of gain in weight, we construct the following table :

15 + 6
2 5 10
2:4 8 19-2
5
2
1
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Example 2. The distribution of heights of 50 children (measured to the nearest cm) was as
under :

Height 110 115 118 120 121 125
No. of students 6 8 14 15 £ 3

Calculate the mean height for this distribution correct to one place of decimal.
Solution. We shall use short cut method. Construct the table as under by taking

assumed mean A = 118.
110 - —48

6
115 -3 8 -24
Assumed mean ——— 118 0 14 0
120 2 15 30
121 3 4 12
125 ¥ 3 21

e Z fid; _
Mean = A + —z"—f'——llg'l‘—éa—

118 — -18 = 117-82.
Mean height = 117-8 cm.

Example 3. Find the value of p for the following distri n whose mean is 10 :

Variate (x.) 5 7 9 | é@ 13 | 15 | 20
Frequency (f.) 4 4 p \&b’o ’ 3 2 1

Solution. We construct the fullowingi@

5 7 4-! 20

-4
7 Y 4 28
9 p 9
11 7 77
13 3 39
1D 2 30
20 1 20

Mean = 6. 21+p

214 +9p
21 +

= 210+10p =214+ 9 = p= 4.

But mean = 10 (given) = = 10 :

23.2.3 Mean of grouped data when the frequency distribution is given in
the form of classes (continuous or discontinuous)

In this case, we assume that the frequency in each class is centred at its class mark. If there
are n classes and f;, y; denote the frequency and the class mark respectively of the ith
class, then the mean is given by the formula : | ' ' ~ .

1 ml UNDERSTANDING ICSE MATHEMATICS - X | APC A




This method of finding the mean is called the direct method.
. In some problems, where the number of classes is large or the values of f. or y, are
large, then the calculations become tedious. In order to overcome this difficulty, we shall
~ use short cut (or deviation) method. In this method, an approximate mean (called
assumed mean) is taken (preferably near the middle), say A, and we calculate the deviation
d; = y; — A for each class mark y,. Then the mean is given by the formula :

- |

! '.f'L‘ coh iF
g " & 1 Uil N

- 1.

# . g iy il i 19 g et g Al g g i . |
In most of the problems, width of all classes is the same, so we can further simplify
the calculations of the mean by computing the coded mean i.c. the mean of Uity oy s
u, where

U, = and c is the width of each class.

yi— A
C

Then the mean is given by the formula :

- .

This method of finding the mean is called step-deiriation method.

mPF

R the class sizes are unequal, and y; are lar e can still apply the step-

deviation method by taking c to be a suitable divi all the d’s. In fact, the formula
F WL Y= RiFeX Ef ‘b

i
if A and c are not as ab'uve\ are any non-zero numbers such that

ILLUSTRATIVE EXAMPLES :

Example 1. Find the mean for the following frequency distribution by
(i) direct method (it) short cut method (111) step-deviation method.

Class-intervals | 84-90 | 90-96 | 96-102 | 102-108 | 108 - 114
Frequency | 8 | 12 e 3553 1] .20 5

—

L

Solution. (i) Direct method
Construct the table as under :

84 - 90 87 8 696
90 - 96 93 12 1116
96 — 102 99 15 1485
102 - 108 105 10 1050
108 - 114 111 5 555
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90 — 96 93 -6 12 -72
96 — 102 99 0 15 0
102 — 108 105 6 10 60
108 — 114 111 12 5 60

: fid _48

Mean = A + 5 f =99+'ﬁ
= 99 — 96 = 98-04.

(iii) Step-deviation method
Construct the table as under, taking assumed mean A=99.
Here, ¢ (width of .each class) = 6.

Class-intervals 40 — 50 50 —60 | 60-70 | 70— 80

8 12 5 9

(2013, 06)
Solution. Construct the table as under, taking assumed mean A = 45. Here, c (width
of each class) = 10.

Frequency

20 — 30 25 -2 10 —20
30 — 40 35 1 6 —6
40 - 50 45 0 8 0
50 — 60 55 1 12 12
60 — 70 65 2 ; 10
70 — 80 75 3§ 9 27
Meani. = A+ o I:‘.f;  (by step deviation method)
= i. i .
= 45 + 10 x %3;— =45 + -253 = 45 + 4:6 = 49°6.
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Example 3. The weights of 50 apples were recorded as given below :
Weight in grams | 8085 | 8590 | 9095 | 95 100|100 ~105| 105110 110 - 115

A um!mrﬂfﬂpples 5 8 10 12 8 4 3

Calculate the mean weight, to the nearest gram, by the Step Deviation Method. (2008)

Solution. Construct the table as under, taking assumed mean A = 97-5.
Here, c(width of each class) = 5.

80 —85 825 -3 %) ~-15
85— 90 87-5 -2 8 —-16
90 -95 925 -1 10 -10
95 -100 97-5 0 12 0
100 - 105 102-5 1 8 8
105-110 107-5 2 4 8
110-115 112:5 3 3 9

-16

i

Mean=A+c><E-ﬁ=97-5+5x—:%1-6=95-9
> f 50

Mean = 96 gram (to the nearest gram). Q \d
Example 4. Following table gives marks scored l%,s'mdents in an examination :

Marks 0-5|5-10 |10 - 15 | }o%20(20 — 25 25— 30|30 — 35 {35 — 40
No. of students| 3 | 7 ) @24 16 8 5 2

ecimal places.

Calculate the mean mark correct (Q
Solution. We shall use stepsdéviation method. Construct the table as under, taking
assumed mean A = 17-5. Here, ¢ (width of each class) = 5.

0- 5 2:5 -3 3 -9

5-10 79 -2 7 -14
10 - 15 12-5 -1 15 -15
15 - 20 17°5 0 24 0
20 - 25 22°5 1 16 16
25 - 30 275 2 8 16
30 — 35 325 3 5 15
35 - 40 375 4 2 8

Tfiv _ qm. 17
A+CX-—E:—E-—175+5>< 80

=
:
I

175 + % = 175 + 1-06 = 18:56.
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Example 5. A study of the yield of 150 tomato plants resulted in the following record :

Tomatoes per plant 1-5 6 — 10 11 — 15 16 —20| 21-25
Number of plants 20 50 46 22 12

Calculate the mean of the number of tomatoes per plant.
Solution. We shall use step-deviation method.

Construct the table as under, taking assumed mean A = 13.
Here, ¢ (width of each class) = 5

=13 - 1- 466 = 11534
The mean of the number of tomatoes per plant = 11-53.

Note that the frequency distribution is dEcontinuo@
Example 6. Find the mean for the following data

Marks obtained No. o gfdents
less than 20 @

less than 30 | °é 21
less than 40 Q 35
less than 50 92
less than 60 & 58
less than 70 Q 78

less than 80 94
less than 100 100

Solution. We shall use short cut method.
Construct the table as under, taking assumed mean A = 45.

= X fid 410 1 = 49
. Mean = A + 5= =45+ 1, =45 + 41 = 491

Note that the sizes of classes are not equal.
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Example 7. The mean of the following distribution is 52 and the frequency of class interval
30 — 40 is f. Find f. -

Ft L

interval |10 — 20|20 — 30| 30 — 40 | 40 — 50} 50 — 60| 60 — 7070 — 50
i 5 3 IR [ 2 6 13

Solution. We shall use step-deviation method. Construct the table as under, taking
assumed mean A = 45. Here, ¢ (width of each class) = 10.

10 — 20 15 -3 5

20 - 30 25 = 3 -6

30 — 40 35 5| f T

40 - 50 45 0 7 0

50 — 60 55 1 2 2

60 — 70 65 2 6 12
3

Mean = A + ¢ X Ef;l

e s &
36 + f c

— 7=10><32‘_f .(J

36+ f \6}v

— 252 + 7f=320-10f "%

ST =68 =5 f =4, §

Hence, f = 4. Q

Example 8. The mean of th&oming frequency distribution is 62-8 and the sum of all the
frequencies is 50. Find the values of p and q :

0 - 20 20— 40 | 40— 60 60 — 80 | 80 — 100

100 — 120

0 P 10 q 7 8

Solution. We shall use step-deviation method. Construct the table as under, taking
assumed mean A = 70. Here, c (width of each class) = 20.

0-20
20 — 40
40 - 60
60 — 80
80 — 100
100 — 120

10

30
50
70
90
110

0 ND 5T W
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Since sum of frequencies is 50,

30+p+qg=230
= p+qg=20 .-(7)
> L fiu
Mean = A + ¢ X S T
—-2p — 2

62:8 = 70 + 20 X

U

50
.?@+m=m-&8
4(p+1)=5x72
4p+1)=36 = p+1=9

p = 8.
From (1), 8 + g =20 = g = 12.
Hence, p = 8, g = 12.

-4 48y

Exercise 23.1

1. (a) Calculate the arithmetic mean of 57, 6:6, 7-2, 9-3, 6-2. |
(b) The weights (in kg) of 8 new born babies are 3, 3-2, 3-4, 35, 4, 3-6, 4-1, 3-2. i
Find the mean weight of the babies. .

2. The marks obtained by 15 students in a class test are 12, 14, 07, 09, 23, 11, 08, 13,
11, 19, 16; 24, 17; 03, 20 Find %
(i) the mean of their marks. :
(if) the mean of their marks when the marks (of) each student are increased
by 4.
(iii) the mean of their marks when 2 marks are' deducted from the marks of each
student.
(iv) the mean of their marks when<the m&rks of each student are doubled.
3. (a) The mean of the numbers 6, y,'7, x, 14 is 8. Express y in terms of x.

(b) The mean of 9 variates is 11, If eight of them are 7, 12, 9, 14, 21, 3, 8 and 15, |
find the 9th variate. - |

4. (a) The mean age of 33 students of a class is 13 years. If one girl leaves the class,
the mean becomes 12— years. What is the age of the girl? |

(b) In a class test, the mean of marks scored by a class of 40 students was
calculated as 18-2. Later on, it was detected that the marks of one student was
wrongly copied as 21 instead of 29. Find the correct mean.

5. Find the mean of 25 given numbers when the mean of 10 of them is 13 and the

mean of the remaining numbers is 18. } t
6. Find the mean of the following distribution :
Number | 5 | 10 | 15 o I e J
Frequency i 1 l 2 5 6 3 ‘ 2 f 1 | |

7. The contents of 100 matchboxes were checked to determine the numbm' of
matches they contained.

g oyt L AT I .J "1‘

R ————

No. of matches | 35 36 37 | 38 39 | 40 | 41 [EES
No. of boxes \ 6 10 18 | 25 21 12 s e
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a
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short assessment is given below, where a and




16.

17.

18.

19.

20.

21.

22l

23.

24.

1

Find the mean of the following distribution :
Class-intervals ‘0 - 10 [ 10 — 20 ‘ 20 - 30 I 30 — 40 ‘ 40 - 50 .
Frequency \ 10 { 6 ‘ 8 | 12 | 5 (2007)

The frequency distribution of marks obtained by students of a class is as under.
Calculate the Arithmetic mean.

Marks | 0-8 | 8-16 |16-24 |24-32 |32-40 |40-48
Students | 5 ‘ s, | 10 | 16 I 4 | 2

Find the mean of the following frequency distribution :

Class-intervals | 0 -50 ’ 50 — 100 ‘ 100 — 150‘ 150 — 200(200 — 250 | 250 — 300

Frequency ‘ 4 ‘ 8 ‘ 16 ‘ 13 6 3
__ ' (2003)
The following table gives the wages of workers in a factory :
Wages in T |45-50| 50-55 | 55-60 | 60-65| 65-70 | 70-75 | 75-80
No. of Workers| 5 | 8 l 30 ‘ 25 ‘ 14 ' 12 ‘ 6
Calculate their mean by short cut method. (2009)

Weights of 50 eggs were recorded as given below :
8084 | 85-89 | 90-94 | 95-99 {700 104 |105-109 110114
No. of eggs ‘ 5 | 10 12 ‘ 12. ‘ 8 ‘ 2 ‘ 1 |

Weight in gms

i

Calculate their mean weight to the neare.st gfam
The following table gives the daily wagas of 50 workers of a factory :

Wages (in 3) |25 - 3030 - 35}35 40‘40 45 | 45 - 50 |50 - 5 | 55 - 60 |
No. of wurkers| 2 [ 1 l 5 | 9 | 21 | 10 | 2

Calculate the mean daily wage'ef a worker of the factory. If the dajly i;fagés o; all the
workers are increased by ¥ 8, what will be the new mean daily wage of a worker ?

The mean of the following distribution is 23-4. Find the value of p :

*

Class-intervals l 0—-5 ‘ 8 — 16 ‘ 16 — 24 } 24 — 32 ‘ 32 — 40 I 40 — 48
Frequency ‘ 5 ‘ 3 ‘ 10 ‘ p | 4 ‘ 2

—h-g i Shg il g

The following distribution shows the daily pocket allowance of children of a
locality. The mean pocket allowance is ¥ 18. Find the value of f :

Daily pocket 11 -13 13 -15 |15 =17 (17 =19 |19 — 21 |21 — 23|23 — 25
allowance (in ) d

No. of children 3 6 9 13 f

The mean of the following dlsmbuhnn is 50 an:d the sum of a]1 the &equenmes is
120. Find the values of p and g.

15—

Class-intervals 0-20
Frequency 17
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25. of '*%H@MHE freqt ;en(.y distribution is 57:6 and the sum of all the
 frequencies is 50. Find the values of p and g : '

BN Classes | 0-20 20 - 40 | 40 — 60 60 - 80 |80 - 100 | 100 - 120
+ i Frequency l 7 p l 12 q l 8 ‘ 5
j' w14 \_ﬁﬁrﬂr “!ﬂ:ﬁﬂ—tfzhw%d—l-hdﬁ‘ SEE - S Al g :
- 26. The following table gives the life time in days of 100 electricity tubes of a certain
| Life time in days No. of tubes
| | less than 50 8
' less than 100 23
E less than 150 55
| less than 200 81
.. - less than 250 93
| : less than 300 100
| Find the mean life time of electricity tubes. i
| HISTOGRAM
t 12
| 2§
l =P
F e | : z 8
| 27. Using the information given in the adjoining = A
[+ histogram, calculate the mean correct to one g
el plce. o
r =
| Q !
| c ol 20 30 40 s0 60 70 >><

|
I—_~_-L___--...--_—-a - p— = -

cb’ CLASS INTERVAL
S

23.3 MEDIAN Q

Median is the central value (or v@ observation) of a statistical data if it 1s arranged in

ascending or descending order. ?

Thus, if there are n observations (variates) X, X5, X3, .- X, arranged in ascending or

descending order, then

ILLUSTRATIVE EXAMPLES

Example 1. Find the median of the following numbers :

(i)3,5,0,49,7,6,2,8
Solution.

(i) 3,5 1,246,022, 3

(i) On arranging the given numbers in ascending order, we get
0,2, 3,4,5,6, 7,89
Here, n (no. of observations) = 9, which is odd.

. Median = i th observation = 5th observation = 5.

2
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() On arranging the given numbers in ascending order, we get
0 %2, 2.2, 38,456
Here, n (no. of observations) = 10, which is even.
” th observation + (E + 1) th observation
; 2 2
Median = 5

5th observation + 6th observation 2+3 5
— 2 = 2 = E = 2'5.

Example 2. Calculate the median of the following distribution :

Weight (in nearest kg) 46 48 50 52 53 54 55
No. of students 7 5 8 12 10 2 1

Solution. The given variates (weights of students) are already in ascending order. We
construct the cumulative frequency table as under :

& i'||

o5 1 & 45

_—— ~

Here, n (total no. of students) = 45, which-is odd.

Median = =~ '2” th observation = 23rd observation = 52.

(~+ all observations from 21st te 82nd are equal, each = 52).

Example 3. Calculate the median of the following distribution :

No. of goals il A 1 2 3 + 5
No. of matches L2 4 7 6 8

Solution. The given variates (no. of goals) are already in ascending order. We
construct the cumulative frequency table as under :

0 2 2
1 4 6
2 7 13
3 6 19
4 8 27
] 5 3 30 j

Here, n (total no. of matches) = 30, which is even.
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™ th observation + (?1 + 1) th observation

Median = - :
r . 15th observation + 16th observation _3+3 _ 4
2 Th

(~+ all observations from 14th to 19th are equal, each = 3).
- 283.3.1 Quartiles

rtiles are the values of a statistical data which divide the whole set of observations (variates)
into four equal parts.
Lower (or first) quartile

If the variates are arranged in ascending order, then the observation lying mid-way
between the lower extreme and the median is called the lower (or first) quartile. It is

denoted by Q,.
1 Upper (or thirg) quartile

If the variates are arranged in ascending order, then the observation lying mid-way
between the median and upper extreme is called the upper (or third) quartile. It is
denoted by Q. |

Thus, if there are n observations (variates) x;, X Xy ..
then

, x, arranged in ascending order,

e ——— R —— W

QO

_..‘I-' : 4 1a I - N " L]
s '_"' s oow vk 0 VEAES SEGERS CR B CEE

23.3.2 Inter quartilb range
The difference between the upper quartile (Q;) and the lower g
interquartile range.

| Thus, interquartile range = Q; — Q, and semi interquartile range = -Q—J-;—Ql

uartile (Q,) is called the

LS TRV Bxampes
Example 1. In a class test, the marks scored by 11 students are
l: 13, 17, 20, 5, 3, 19, 7, 6, 11, 15, 17. Find :
(i) median (i) lower quartile (i) upper quartile (iv) inter quartile range.
Solution. On arranging the given variates (marks) in ascending order, we get
~ 3,5,6,7, 11, 13, 15, 17, 17, 19, 20.
(i) Here, n (no. of observations) = 11, which is odd.
. . Median = n+1 th observation = 6th observation = 13.




n+1

(if) Lower quartile (Q,) = th observation = 3rd observation = 6.

(iti) Upper quartile (Q,) = E(’;Ll) th ﬁbSEI‘VElﬁUII = 9th observation = 17.

(iv) Inter quartile range = Q; — Q; = 17 - 6 = 11.
Example 2. The heights (in nearest cm) of 60 students of a certain school are given in the
following frequency distribution table : |
Heights (in cm) 151 152 153 154 155 156 157
No. of students 6 + 11 9 16 12 2

Find : (i) median (i) lower quartile (ii1) upper quartile  (iv) inter quartile range.
Solution. The given variates (heights of students) are already in ascending order. We
construct the cumulative frequency table as under :

152 4 10
153 11 21
154 9 30
155 16 46
156 12 58
) 187 2 LY 60 :

Here, n (total no. of students) = 60, which is even

 th observation +(E+ 1] th gbsetvation

(1) Median = : ; LN
= 30th observation + 31st ﬁh.servaﬁﬂn 1544150 _ 309 _ 154-5
2 b 2Rl 2 ‘

(1) Lower quartile (Q,) = %th observation = 15th observation = 153.

(i) Upper quartile (Q,) = %”th observation = 45th observation = 155.
(iv) Inter quartile range = Q; — Q, = 155 — 153 = 2.

23.3.3 Estimation of median and quartiles from ogives

In a continuous frequency diéhibution, the median and the quartiles (lower and upper)
can be estimated from the ogive of the given (continuous) frequency distribution.
Procedure :

1. Construct cumulative frequency table. Let n be the sum of frequencies.

2. Draw ogive for the given distribution. :

3. To find the median :

Locate a point along y-axis representing frequency equal to
n n+1
(i =3

Through this point, draw a ﬁorizontal line to meet the ogive, and through this
point of the ogive, draw a vertical line to meet the x-axis at the point M (say).

The variate at the point M is the required median :
The class in which the median lies is called the median class.

if n is odd and (i) % if n is even.
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4. To find the lower quartile :
Locate a point along y-axis representing frequency equal to

(1)

n+1

if n is odd and (i) % if n is even.

Through this point, draw a horizontal line to meet the Dgivé, and through this
point of the ogive, draw a vertical line to meet the x-axis at the point N (say).

The variate at the point N is the required lower quartile.

5. To find the upper quartile :
Locate a point along y-axis representing frequency equal to

(1) L":i) if n is odd and (1) % if n is even.

| Now proceed as in 4 to find the required upper quartile.

If, in a problem, frequency distribution is discontinuous, first convert it into
continuous distribution and then find median and quartiles as explained above.

ILLUSTRATIVE EXAMPLES

Example 1. The marks obtained by 200 students in an examination are given below :

Marks 0-10 | 10-20 | 20-30 |[{¥™=40 | 40 - 50 50 — 60
No. of students | 05 10 1% 20 27 38
. GGR70 | 70-80 | 80-90 | 90 - 100
continued
o &g "40 29 14 06

Using a graph paper, draw an ogw&fﬁar the above distribution. Use your ogive to estimate :
(i) the median
(ii) the lower quartile

(iii) the number of students who obtained more than 80%
(iv) the number of students who did not pass, if the pass percentage was 35.

AN\

AR

marks in the examination and

(2004)

Solution. The cumulative frequency table for the given continuous distribution is :

B Enil vy 05 05
10 — 20 10 15
20 — 30 11 26
30 - 40 20 46
40 — 50 27 73
50 — 60 38 111
60 — 70 40 151
70 — 80 29 180
80 — 90 14 194
90 — 100 06 200

Take 1 cm = 10 marks along x-axis

and 1 cm = 20 students along y-axis.

APC
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Plot the points (10, 5), (20, 15), (30, 26), (40, 46), (50, 73), (60, 111), (70, 151),
(80, 180), (90, 194), (100, 200) and (0, 0). Join these points by a freehand drawing. The
required ogive is shown on the graph paper given below.

..—éuu. ; B = -""
i B A el S
=2 120 F '
= 4 L0 5 :
s A _ . _ :
1 —>- — _ '
e |% L3 it st
| : i
= .:!. :
i i i) v
B | _ I
o Q }
' j! | i
0 T i ] i
e : S - |
) 201 3
i I ‘__.ﬁq;,__ -
: E1 d,.u,i, 2 ’ r
BT 4D {N_ # :-M‘EE;__:,J:' e (ol . _
O 710 | 20 | 30 | 40 | 50 +%Q) | 70 | 80 | 90 | 100 x
MARKS OBTAINED

Here, n (no. of students) = 200, whigh'is even.
(1) To find the median :
Let A be the point on y<axis representing frequency

Ll LB
2 2

Through A, draw a horizontal line to meet the ogive at P. Through P, draw a vertical
line to meet the x-axis at M. The abscissa of the point M represents 57 marks.

. The required median = 57 marks.
(i1) To find the lower quartile :

n 200 _
yiah, e

Through B, draw a horizontal line to meet the ogive at Q. Through Q, draw a
vertical line to meet the x-axis at N. The abscissa of the point N represents
42 marks.

The lower quartile = 42 marks.
(iif) 80% marks = 80% of 100 marks = 80 marks.

Let the point C on x-axis represent 80 marks. Through C, draw a vertical line to
meet the ogive at the point R. Through R, draw a horizontal line to meet the
y-axis at L. The ordinate of point L represents 180 students on y-axis.

Let B be the point on y-axis representing frequency =

UNDERSTANDING ICSE MATHEMATICS - X A P C




The number of students who obtained more than 80 marks

— total number of students — number of students who obtained < 80 marks
= 200 — 180 = 20.
(iv) 35% marks = 35% of 100 marks = 35 marks.

Let the point D on x-axis represent 35 marks. Through D, draw a vertical line to
meet the ogive at the point S. Through 5, draw a horizontal line to meet the y-axis
at T. The ordinate of the point T represents 34 students on y-axis.

. The number of students who did not pass

— the number of students who obtained < 35 marks

= 33.

Example 2. Draw ogive for the following distribution :

ﬁf’:’;ly iy iR 600—700 | 700—800| 800—900| 900-1000 | 1000-1100
No. of employees 40 68 86 120 90
e 1100—1200| 1200—-1300
40 26

Hence determine

(i) the median income.

(ii) the percentage of employees whose income exceeds, ¥1180.

(iii) the lower and upper quartiles

(iv) the inter quartile range.

Solution. The cumulative frequenqyjagfe: for the given continuous distribution is :

b

600 — 700
700 — 800
800 — 900
900 — 1000
1000 — 1100
1100 — 1200
1200 — 1300

40
68
86
120
90
40

26

40
108
194
314
404

470

(40 + 68)

(108 + 86)

(194 + 120)
(314 + 90)
(404 + 40)
(444 + 26)

Take 1 cm along x-axis = ¥100 and
1 cm along y-axis = 50 employees.

Since the sc

indicate that the graph is drawn to scale beginning at 600.

Plot the points (700, 40), (800, 108), (900,
(1300, 470) and (600, 0). Join these points by a

drawn on the graph paper given below.

APC

ale on x-axis starts at 600, a kink is shown near the origin on x-axis to

194), (1000, 314), (1100, 404), (1200, 444),
free hand drawing. The required ogive is
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Here, n (no. of employees) = 470, which is eveq. |

(1) To find the median :
Let A be a point on y-axis representing frequency
";-. \

2 2 N,

Through A, draw a hﬂg'@@%@l— line to meet the ogive at P. Through P, draw a
vertical line to meet the x-axis at M. The abscissa of the point M represents ¥ 930.

The required median = ¥ 930.

(1) Let the point B on x-axis represent ¥ 1180. Through B, draw a vertical line to meet
the ogive at Q. Through Q, draw a horizontal line to meet the y-axis at C. The
ordinate of the point C represents 436 employees on y-axis.

The number of employees whose income exceeds I 1180
= total no. of employees — no. of employees whose income < ¥ 1180
= 470 — 436 = 34.
The percentage of employees whose income exceeds ¥ 1180

L

i (%% ¢ 100)% - 7:23% (approximately)

(1i1) To find the lower quartile :

Let D be the point on y-axis representing frequency = %= %ﬂ =:117-5.

Through D, draw a horizontal line to meet the ogive at R. Throu_gh R, draw a
vertical line to meet the x-axis at N. The abscissa of the point N represents ¥ 815.

. The lower quartile = ¥ 815.
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To find the upper quartile :

Let E be the point on y-axis representing frequency = 3:- 3x470 _

I
|

%)
S
o
$)

Through E, draw a horizontal line to meet the ogive at S. Through S, draw a
g vertical line to meet the x-axis at T. The abscissa of the point T represents < 1035.

-, The upper quartile = ¥1035.
(iv) Inter quartile range = upper quartile — lower quartile = Y1035 - T 815
= ¥220.

Example 3. The table below shows the distribution of the scores obtained by 120 shooters in
a shooting competition. Using a graph sheet, draw an ogive for the distribution.

Score obtained | 0-10 | 10-20 | 20-30 - 30-40 | 40-50 | 50 - 60
No. of shooters | 5 9 Bt 22 % a8
60 — 70 '1 70 — 80 | 80 —90 | 90 — 100

I TR E

continued

Use your ogive to estimate :

(i) the median
(ii) the interquartile range.
(iii) the number of shooters who obtained more than 75% scores. 2007)

Solution. The cumulative frequency table for the give ntinuous distribution is :

G510 5 3
10 - 20 9'{% 4G +9
20 — 30 | @ 30 (14 + 16)
30 — 40 N\ 52 (30 + 22)
40 — 50 Q 26 78 (52 + 26)
50 — 60 18 96 (78 + 18) |
60 — 70 11 107 (96 +11) ’|
70 — 80 6 113 (107 + 6) |
80 — 90 4 117 (113 + 4) |
L 90 — 100 3 120 (117 + 3)

Take 1 cm along x-axis = 10 scores and

1 cm along y-axis = 10 shooters.

Plot the points (10, 5), (20, 14), (30, 30), (40, 52), (50, 78), (60, 96), (70, 107), (80, 113),
(90, 117), (100, 120) and (0, 0). Join these points by a free hand drawing. The required
ogive is drawn on the graph sheet given below.
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Here, n(number of shooters) = 126, ‘which is even.
(1) To find the median : _
Let A be the pointygn, y-axis representing frequency

-

o
=2 b e
2 2

Through A, draw a horizontal line to meet the ogive at P. Through P, draw a
vertical line to meet the x-axis at M. The abscissa of the point M represents 43.

The required median = 43 score.
(i) To find the interquartile range :
To find the lower quartile :

Let B be the point on y-axis representing frequency -:—-= % = 30.

Through B, draw a horizontal line to meet the ogive at Q. Through Q, draw a
vertical line to meet the x-axis at the point N. The abscissa_of the point N
represents 30.

The lower quartile (Q,) = 30 score.

To find the upper quartile :

3n a 3 ><412{} - 90.

Through C, draw a horizontal line to meet the ogive at R. Through R, draw a
vertical line to meet the x-axis at L. The abscissa of the point L represents 56.
The upper quartile (Q;) = 56 score.
The required interquartile range = Q, — Q, = (56 — 30) score = 26 score.

Let C be the point on y-axis representing frequency =

UNDERSTANDING ICSE MATHEMATICS - X APC
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(iii) Let D be the point on x-axis representing 75% score i.e. 75 score. Through D,
draw a vertical line to meet the ogive at the point 5. Through S, draw a
horizontal line to meet the y-axis at the point E. The ordinate of the point E
represents 110 shooters on the y-axis.

The number of shooters who obtained more than 75% scores
total number of shooters — nnumber of shooters who obtained € 75% score

120 — 110 = 10.

Example 4. Attempt this question on graph paper :
Marks obtained by 200 students in examination are given below :

Marks

0-10

10 — 20

20 — 30 |

30 — 40

40 — 50

50 — 60

No. of students

5

10

14

21

25

34

continued

60 — 70

70 — 80

80 — 90

90 — 100

36

27

16

Draw an ogive for the given distribution. From the graph, find :

(i) the median

(ii) the upper quartile

(iii) the number of students scoring above 65 marks.

(iv) If 10 students qualify for merit scholarship, find the

qualify.

‘Solution. The cumulative frequency table for the

Minimum

marks required to
(2009)

\given continuous distribution is :

0=, 10
10 — 20 60 15
20 — 30 wc 14 29
30 — 40 21 50
40 — 50 25 75
50 — 60 34 109
60 — 70 36 145
70 — 80 27 172
80 — 90 16 188
! 90 — 100 12 200

Take 1 cm along x-axis = 10 marks and
1 cm along y-axis = 20 students.

Plot the points (10, 5), (20, 15),
(90, 188), (100, 200) and (0, 0). Join these poin

(30, 29), (4

is drawn on the graph sheet given below.

MEASURES OF CENTRAL TENDENCY

ts by a freehand drawing.

0, 50), (50, 75), (60, 109), (70, 145), (80, 172),
The required ogive

4



Here, n(number of students) = 200, ‘whi

(1)

(17)

(i)

UNDERSTANDING ICSE MATHEMATICS - X | APC

LISEN TR PERA

]
e ] r_—_T_

__MARKS OBTAINED | |
| |

®

7%

ch is even.

To find the median :
Let A be the point ong=axis representing frequency

= #_ 20 _ a60
2 2

Through A, draw a horizontal line to meet the ogive at P.

Through P, draw a vertical line to meet the x-axis at M. The abscissa of the
point M represents 58 marks.

. The required median = 58 marks.
To find the upper quartile :
Let B be the point on y-axis representing frequency

3n - 3 x 200 = 150.
4 4

Through B, draw a horizontal line to meet the ogive at Q. Through Q, draw a
vertical line to meet the x-axis at N. The abscissa of the point N represents
72 marks.

The upper quartile = 72 marks.
To find number of students scoring above 65 marks :

Let the point C on x-axis represent 65 marks. Through C, draw a vertical line
to meet the ogive at R. Through R, draw a horizontal line to meet the y-axis at
L. The ordinate of the point L represents 128 students on y-axis.

The number of students scoring above 65 marks
= total no. of students — no. of students scoring < 65 marks
= 200 - 128 = 72.




(iv) To find minimum marks required to qualify for merit scholarship :

As 10 students qualify for merit sholarship and the marks are already arranged
in ascending order, so, the students from 191 to 200 qualify for merit
scholarship. Note that 190th student does not qualify for merit scholarship but
the next one does so.

From ogive, we find that 190th student scores 91 marks and he does not qualify
for merit scholarship. Therefore, the next student who qualifies for merit
scholarship scores more marks than 91. |

The minimum marks required to qualify for merit scholarship = 92.

Example 5. The marks of 200 students in a test were recorded as follows :

Marks % 10 - 19 20 - 29 30 — 39 40 — 49 50 — 59
No. of students 7 11 20 46 57
60 — 69 70 — 79 80 — 89

37 15 7

continued

Draw the cumulative frequency table.
Draw the ogive and use it to find
(i) the median
(ii) the number of students who scored more than 35% marks.

Solution. The given frequency distribution is discontinuous, to convert it into
continuous distribution,

20-19 &
=5 <N\
2 -

Cumulative (continuous) frequency table for the g’-’ljen data is:

adjustment factor =

10 - 19 5219-5 7 7
20 - 29 18%, ¥ 29-5 11 18
30 - 39 (295 - 39°5 20 38
40 — 49 ) 395 - 495 16 84
50 — 59 495 — 595 57 141
60 — 69 595 — 69'5 37 178
70 - 79 - 69:5 — 79:5 15 193
' 80 — 89 795 — 895 7 200

Take 1 cm along x-axis = 10% marks and

1 cm along y-axis = 20 students.

Plot the points (195, 7), (29'5, 18), (39'5, 38), (495, 84), (59:5, 141), (69:5, 178),
(79-5, 193), (89-5, 200) and (9:5, 0). Join these points by a free hand drawing. The required
ogive is drawn on the next page.

Here, n (no. of students) = 200, which is even.

(i) To find the median :
Let A be a point on y-axis representing frequency
2 2

Through A, draw a horizontal line to meet the ogive at P. Through P, draw a
vertical line to meet x-axis at M. The abscissa of point M represents 52%.

. The required median = 52% marks.

s 0000,
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(if) Let the point B on x-axis represent 35% marks. ugh B, draw a vertical line to i
meet the ogive at Q. Through Q, draw a hori line to meet y-axis at C. The

ordinate of the point C represents 28 stude:@ y-axis.

- The number of students who scored nfere than 35% marks -
= total no. of students — no. K‘&&ents who scored < 35%
= 200 - 28 = 172. e
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| Arrange the variates in ascending order. |

Ao e o b s

{ian for fhe following distribution :

15

30

12

5 g

ET T iy
T T e T

35

TN

Variate

2

Frequency

48

(iii) upper quartile.

60




(iii) Use your graph to write down the median wage in <.
Wages (in ) |6500-7000 | 7000-7500 | 7500 8000 8000 8500

Frequency 10 18 22 25 |
continued | 8500-9000 | 9000-9500 9500 10000

17 10 J

15. The following table shows the distribution of the heights of a group of factuty{

workers. i
Height (cm) |150—155 155-160160-165|165-170170-175|175-180 [180-185 = |
No. of workers‘ 6 12 18 20 ) T 185 5 _,8 J ill

(i) Determine the cumulative frequenmes R e f |

(ii) Draw the cumulative frequency curve on a graph paper. . |
Use 2 cm = 5 cm height on one axis and 2 cm = 10 workers on the other.

(iii) From your graph, write down the median height in cm. (200 i" ,_

16. Using the data given below construct the cumulative frequency table and draw :
the ogive. From the ogive, determine the median. |

Marks \0-10 10-20 20-30’30—40|40—50 50—60 | 60—70 |70—80 |’;
No. of students| 3 8 | Az | 1 | 10T je 5. k2 '*

]
|
l
|

17. Use graph paper for this question. ¢
The following table shows the weights in gm@
from a large consignment :

Weight (gm) IBU 60 l 60-70 l 70-80 i W 90-100 ‘ 100 - 11[1l 110 120 IIZU 130 F
Frequency i 8 12 &%
¢/ the asdien

(i) Calculate the cumulatwe ncies.
(if) Draw the cumulative f ncy curve and from it determine the me

weight of the potat e 'j.? |
18. Attempt this question on graph paper. 3 r%:'}‘
Age (yrs) 5-15 |15-25 |25—35| 35-45 | 45-55 | 55—-65 |65-75 B

-—

No. of casualties 6 10 15 13 24 8 7

due to accidents

(1) Construct the ‘less than’ cumulative frequency curve for th e
using 2 cm = 1ﬂyears,onaneaadsmd2=w -asualtie

(if) From your graph determine Pl 7

(a) the median and (b) the uppe 5-:-

19. The daily wages of 160 wm‘m!sm a b ng pr ject are

Wages (in ) ‘0-—- 10| 10-20 20—30
No. of warkem, 12




1 are given below :

[

Marks - 30-40 | 40-50 | 50-60 |
No. of students | 5 11 10 20 28 37 E
:

40 29 | 14

"W

' ﬁmtahng2m=10marksunoneamand

~ (if) The number of students who failed if minimum marks required to pass is 40.
-- . , M nmma!ksiﬂmsidmdasmde one, find the number of
- students who sec Mmintheexamhmhon (2011)

'p Munthly Income (in T)| 6000-7000 [ 7000-8000 | 8000-9000 | 9000 - 10000
- ": No. of Employees 20 45 65 o i
i

continued |10000-11000 {11000 -12000(12000-130000 ¢

45
60 30 5 *

-l
I

T

FrgvE = PR W e

an o, va af the given dimihuﬂon ona graph sheet takmg 2 cm = 1000 on
‘ ‘axis and 2 cm = 50 employees on the other axis, From the graph determine

ees whm incame ] Qow T 8500.
% 11500, find the number of senior

ﬁ (2010)
Ve’ the following distribution which shows
L O W 00 students :
‘ We:ght (kg) 55-60 |60~65 |65—70 70—?5'75—80;
~ Frequency 17 | 22 | 45 | 51 31 20 | 9 "

reighing 55 kg or more.
viest 30% of the students fall.

Bribi" o gt mﬂnmmmW@mmmmmu
‘_iﬁ '___"r“ -"1' “ WWW@L ,

i RS oD

30-40|40-50 | 50 — 60 i
No. of students 10 20 22 40 55 75
60 — 70 | 70 — 80 | 80 — 90 | 90 — 100

continued

— e . . o




24. The marks obtained by 120 students in a Mathematics test are given below :
20 - 30

Marks

0-10

10 — 20

30 — 40

40 — 50

50 —60 FO

No. of students

D

9 16

22

26

18

continued

60 — 70

70 — 80

80 — 90

90 — 100

11

6

4

3

Draw an ogive for the given distribution on a graph sheet. Use a suitable scale for
ogive to estimate the following :

(i) the median.

(i) the number of students who obtained more than 75% marks in the test.
(117) the number of students who did not pass in the test if the pass percentage

(2013, 02)

was 40.
25. The following distribution represents the height of 160 students of a school.
Height (in cm) | 140 — 145 | 145 — 150 | 150 — 155 | 155 — 160 | 160 — 165
No. of students 12 20 30 38 24
; 165 - 170 | 170 — 175 | 175 — 180
continued
16 12 8

Draw an ogive for the given distribution taking 2 cm = 5 cm of height on one axis
and 2 cm = 20 students on the other axis. Using the graph, determine :

(1) The median height.
(i1) The inter quartile range.
(1if) The number of students whose height is above 172 cm.

26. 100 pupils in a school have heights as tabulated below :
121 — 130 \131 2 140\ 141% 150 | 151 — 160’ 161 — 170\171 _ 180

No. of pupils 12 16 ‘ 30 ‘ 20 ‘ 14 | 8

Draw the ogive for the abowe\data and from it determine the median
(use graph paper).

(2012) *

Height (in cm)

A - A G/

23.4 MODE

Mode (or modal value) of a statistical data is the variate which occurs most frequently. In other
words, mode of a statistical data is the variate which has maximum frequency.

Modal class. The class with maximum frequency is called the modal class.

B ILLUSTRATIVE EXAMPLES

Example 1. Find the mode of the following data : 3, 5, 1, 2, 4, 6, 0, 2, 2, 3.
Solution. In the given data, 2 is repeated more number of times than any other r

number,
5. - mogei= 2 j'
Example 2. Find the mode for the fqll'ﬂwing frequency distribution :
Marks obtained (out of 10) | 0 2 3 4 6 7 2 10
No. of students 3 5 jo7 20 M . 2 R o 2 1

Solution. In the given distribution, the variate 6 has the maximum frequency,

mode = 6.

466 UNDERSTANDING ICSE MATHEMATICS - X
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[ A data may not have a mode. For example, the data 2, 5, 0, 7, 4, 6 has no mode
because no number occurs more number of times than any other number.

[ A data may have more than one modes. For example, the data 2, 5, 0, 3, 5, 7, 6,
3, 8 has two modes 3 and 5 because each of 3 and 5 is repeated twice.
[ An approximate relation between three measures, mean, median and mode of
central tendency of a statistical data is given by the formula :
+ Mode = 3 Median - 2 Mean.
This is known as Empirical Relation.

23.4.1 Estimation of mode from histogram

In a continuous frequency distribution, the mode can be determined from the histogram
of the given (continuous) frequency distribution.

Procedure :
1. Draw histogram for the given data.

2. Inside the highest rectangle (which represents the class with maximum frequency
i.e. modal class), draw two st. lines from the corners of the rectangles on either
side of the highest rectangle to the opposite corners of the highest rectangle.

3. Through the point of intersection of the two st. lines drawn in step 2, draw a
vertical line to meet the x-axis at the point M (say).

The variate at the point M is the required mode.

m %
N -

If, in a problem, frequency distribution fjgk'iﬁ’scontinuous, first convert it into
continuous distribution and then find the mede as explained above.

e U
ILLUSTRATIVE EXAMPLES

Example 1. For the following frequeney distribution, draw a histogram. Hence calculate the

mode :
Class 0-5 N3 -10 10-15|15-20 zoﬂ25|25—30
Frequency 2 7 18] 41| Lp.10 i fadanc5 (2004)
Solution. Steps : o a1 :
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1. Draw histogram by taking
1 cm along x-axis = 5 (class-interval),
1 cm along y-axis = 2 (frequency).
2. In the highest rectangle, draw two straight lines AC and BD from corners of the

rectangles on either side of the highest rectangle to the opposite corners of the
highest rectangle. Let P be the point of intersection of the lines AC and BD.

3. Through P, draw a vertical line to meet the x-axis at M. The abscissa of the point
M represents 13.
. The required mode = 13.

Example 2. Find the mode of the following distribution by drawing a histogram :
Height (in cm) | 30 —40 | 40 - 50 | 50 - 60 | 60 — 70 | 70 - 80 | 80 - 90
No. of plants 4 3 l 8 11 6 2

Solution. Steps :
1. Draw histogram by taking
1 cm along x-axis = 10 cm (height),
1 cm along y-axis = 2 plants.
EUEREE S M R B

—12 §— | . S

-
o

e |

NO. OF PLANTS
[+ -]

X

s
HEIGHT
2. In the highest rectangle, draw two st. lines AC and BD from corners of the rectangles

on either side of the heighest rectangle to the opposite corners of the highest
rectangle. Let P be the point of intersection of AC and BD.

3. Through P, draw a vertical line to meet the x-axis at M. The abscissa of the point
M represents 64 cm (height).

40 50

. The required mode = 64.

In the above example, the modal class 70. Therefore, to
~ of the given distribution, i;tss “” .n-;;i_,‘ nsider the thr s
60-70and70-80. . - SV

s
| I

Example 3. Find the mode of the following distribution by drawing a histogram :

Daily wages | 37 _36| 37-42 | 43-48 | 49-54| 55-60 | 61 - 66
(Xl R | | 30
No. of workers | 6 .| 12 | 20 m )l 8 4 HA
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Solution. Steps
1. The given frequency distribution is discontinuous, to convert it into continuous
distribution,

adjustment factor = 37 90 =—;~ = 5.

L.

2

31 — 36 305 — 365 6
37 — 42 36-5 — 425 12
43 — 48 425 — 485 20
49 — 54 485 — 545 15
55 — 60 545 — 605 9
s 61 — 66 605 — 665 4 _}

Draw the histogram by taking 1 cm along x-axis = X6
and 1 cm along y-axis = 4 workers.

el S0 et e

s

'NO. OF WORKERS

¢
o

. |
o

2. In the highest rectangle, two st. line AC and BD from corners of the rectangles
on either side of the highest rectangle to the opposite corners of the highest
rectangle. Let P be the point of intersection of AC and BD.

3. Through P, draw a vertical line to meet the x-axis at M. The abscissa of the point M
represents < 46°5.

The required mode = ¥46°5.
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10.

11.

12.

:

4]

being marked out of 20 :
15, 17, 16, 7, 10,712,"14.:16, 19, 1% 186

({) What are his modal marks ?
(i11) What are his mean marks ?

Find the mean, median and mode of the following marks obtained by 16 students
in a class test marked out of 10 marks :

0,0,2, 2 3,8, 3,45, 5 5; 5,56:6,:7; 5

. A boy scored the following marks in various class tests during a term, each test

(11) What are his median marks ?

. Find the mode and the median of the following frequency distribution :
X 10 11 12 13 14 15
f 1 4 7 5 9 3
(2012)

. Calculate the mean, the median and the mode of the following distribution :

No. of goals |“w_0 ‘ 1 | 2 } 3 ‘ 4 1 5
2 T T s

No. of matches ‘

. The distribution given below shows the marks obtained by 25 students in an
aptitude test. Find the mean, median and mode of the distribution.
Marks obtained | 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9 ' 10
No.ofstudents | 3 | 9 | 6 (8N4 | 2 | 1
(2010)
At a shooting competition, the scores of arcompetitor were as given below :
Score ] 0 l 1 | 2 l 3 ’ 4 ! 5
Number of shots ] 0 ! 3 I 6 [ + ‘ W | 5

() What was his modal smre‘? (171) What was his median score ?
(111) What was his total score ? (iv) What was his mean score ?
() Using step-deviation method, calculate the mean marks of the following distri-
bution.
(i7) State the modal class.
Class intervals | 50 - 55| 55— 60 60 — 65| 6570 |70~ 75| 75— 80 | 80~ 85| 8590 |
5 | 20 | 10 | 10 | 9 L ‘6 ST S
T (2011)
The following table gives the weekly wages (in ) of workers in a factory :

-

1
;’;fegy A8 15055 | 55-60 |60-65 |65~70 |70~75 |75-80 | 8085 85-90;

No. of workers 5 20 10 10 9 6 12 o

- p at k il O T VLAL W T TS Thap e ey T Sl e Lo T i ettt iy R T
Calculate :
-

(1) the mean.
(#1) the modal class.
(iii) the number of workers getting weekly wages below % 80.
(iv) the number of workers getting ¥ 65 or more but less than ¥ 85 as weekly
wages. al (2002

Frequency i
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e -

T e
| ﬂﬁmmmbydnwingalﬁsmn
140 - 150 Fso-lao 160 - 170 ]170- 180 | 180 - 190 |

e w0 [ 2 )

S S —— R — .

Height (in cm) |1
No dstudents 7
atics aptitude fest of 50 students was recorded as follows :
s0-60 | 60-70 | 70-80 | 80-9% | 90-100
Na ofsludmtsr PR T | 19 | 8
mmwmp&ummm (3011)
gram a wum&n% frequency distribution :
0-10 |10-20 3M$ 30 - 40 | 40-50 | 50 - 60 |

2 8 o [t 4, | 3

bl

S e T e e

(2003)
dWMiluhﬂam
40- 50‘?50 60-70 | 70-80 | 80-90 | 90-100 |
T 12 14 8 6 |
_—

1 on a graph paper and find the mode from the graph.

(2009)

:ii

110-12(1 120-1301 130 - 140,
4 i 2

.-I'.""""': Wi llll' b
100 - uo*

T [0-% | 0-m
mn |

pora Rl !\?;___ o -3
. —— !1...-.-‘|'




Wt (inkg)
% Nﬂ of studentsl 2

24

3 i‘.‘1 R Re g K
| 31.: ‘ 1\!‘ e .u'
C I;dl nu'.# '"-t ll )3 -‘-' ,;;" :

.. Convert the given data into continuous classes. 3

b - N SRE R RTS8 U T) o 5 0F -:;,-7,*___., ' ‘H“_‘* CH TR IO
) i v ol e ks A i‘&tﬁ ""-'(:9'5‘:!“' -‘ s .-‘ - S

L el o w " e T

7
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- L



CHAPTER TEST

| 1. Arun scored 36 marks in English, 44 marks in Civics, 75 marks in Mathematics
and x marks in Science. If he has scored an average of 50 marks, find x.

2. The mean of 20 numbers is 18. If 3 is added to each of the first ten numbers, find
the mean of new set of 20 numbers.

3. The average height of 30 students is 150 cm. It was detected later that one value

of 165 cm was wrongly copied as 135 cm for the computation of mean. Find the
correct mean.

4. There are 50 students in a class of which 40 are boys and the rest girls. The
average weight of the students in the class is 44 kg and the average weight of the
girls is 40 kg. Find the average weight of boys.

5. The contents of 50 boxes of matches were counted giving the following results :
No. of matches | 41 | 42 | 43 ‘ el } 46
No. of boxes \ 5 ' 8 1 13 ~| 12 : 7
Calculate the mean number of matches per box.

6. The heights of 50 children were measured (correct to the nearest cm) giving the
following results :
69 .[70 |71 |72 |73

Height (in cm)| 65 | 66 | 67 | 68 | | |
No. ofchildren"l ‘ 4 ] B ]y 111 ‘iO ‘ 6 ‘ + ‘2_

Calculate the mean height for this distribution correct to one place of decimal.

<

7. Find the value of p for the following distribution 'whose mean is 206 :

Variatelte Jhot|0 10 | 15 | 200 | 25 | 35
Frequency (f;) i 34 1 10 l p ‘ 7 ! D
8. Find the value of p, if the mean.of,the following distribution is 18.
Variate (x) | 13 | | 19 20+p | 23
Frequency (f) ‘ 8 l 2 \ 3 T 4 | 5p ‘ 6
9. A trader takes a sample of 5‘51 eggs and weighs them. The following table gives his
findings :
Weight of 385 |g_g4 |85-89 |90-94 |95-99 |100-104 105109 | 110-114
(in gm)
Frequency 2 el 12 e RO Rt R

Calculate the mean weight to the nearest gm.
10. Calculate the Arithmetic mean, correct to one decimal place, for the following
frequency distri}:ution :

Marks | 10-20 | 20-30 | 30-40 | 40-50 | 50 — 60 60 — 70
Students 02 04 05 16 20 10 RN
. 70— 80 | 80 —90 | 90— 100
continued y ! sl S0 !
06 08 04
11. The mean of tl:e-ftillowmg frequency distribution is 62-8. Find the value of p :

~ Classes 1 0-20 [20-40 |40-60 | 6080 | 80100 100 - 120
Frequency | 5 l 8 | p 12 | 7 | 8

o ", R - - = =
{0
- e
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12. The measures of the diameters of the heads of 150 screws is given in the following
table. If the mean diameter of the heads of the screws is 51-2 mm, find the values

of pand g :
L 3036 | 37—-41|42—-46 | 47-51 | 52-56 | 57-61 | 62-66
(in mm) |
No. of screws 15 17 i p 25 q 20 30

13. The median of the following numbers, arranged in ascending order, is 25. Find x :
11, 13, 15, 19, x + 2, x + 4, 30, 35, 39, 46.
14. If the median of 5, 9, 11, 3, 4, x, 8 is 6, find the value of x.
15. Find the median of:
17, 26, 60, 45, 33, 32, 29, 34, 56.
If 26 is replaced by 62, find the new median.
16. The marks scored by 16 students in a class test are :
3, 6, 8, 13, 15,5, 21,23, 17510, 9, 12200 28, 1812
Find : (i) the median (if) lower quartile (iif) upper quartile
(1v) inter quartile range.

17. Using the data given below, construct the cumulative frequency table and draw
the ogive. From the ogive, estimate the median.

Marks \0- 10 10 — 20

Frequfmcy ‘ 3 TIA_S o

40 — 50}50 60 60 70‘70 80
12 | 4

10‘6‘5‘2

20 - 3[] 130 — 40%

Also state the median class.
18. Draw a cumulative frequency curve for.the*following data :

Marks obtained
No. of students

| 0-10 | 49820 | 20-30 | 30-40 | 40-50
s OBo | 2 | @] 52

Hence determine :
(1) the median.
(if) the pass marks if 85% of the students pass.
(iif) the marks which 45% of the students exceed.
19. Find the median and mode for the set of numbers :
2; 2 3, 53 5, 5,6, 89,
20. Calculate the mean, the median and the mode of the following distribution :

Age 1n years ’ 12 i 13 | 14 ‘ 15 ‘ 16 ‘ 17 ’ 18
No. of students ’ 2 ‘ 3 [ 5 ‘ 6 ‘ + 1 B I 2
21. The daily wages of 30 employees in an establishment are distributed as follows :
Datly wages | 6 _ 10 | 10-20 | 2030 |30~ 40 | 40— 50 | 50 - 60
(in %)
No..of 1 8 10 5 4
employees
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