Downloaded from https:// www.studiestoday.com

CHAPTER 36
ARITHMETIC-MEAN, MODE AND MEDIAN

36.1 | REVIEW

1. Arithmetic Mean (or mean)

The Arithmetic mean in statistics has the same meaning as average in Arithmetic.
2. Arithmetic Mean of Raw Data

Add the given data and divide the sum by the number of data.

Example 1 :
Find the arithmetic mean of : 7, 10, 15, 11 and 9.
Solution :
Sum of given data = 7 + 10 + 15 + 11 +9 =52
No. of given data = 5
; . : ek :
Arithmetic mean of given data = e - 104 (Ans.)
Thus, the mean of n numbers X, xz,'xs, Rogy seeaiiones vices X
X1+X2 +XS+X4+ .......... .+Xn Ex

——
m— -
—

e

n n

The Greek letter = (called sigma) represents the sum of numbers (the given statistical
data). In example 1, given above :

):x=7+10+15+11+9=52andn=5

X :
Arithmetic mean = -EH- = —553 = 104 (Ans.)
3. Arithmetic Mean of Tabulated Data
Let the frequencies of the NUMbETS X,, Xy, Xg ---ss X, D€ fy, fo, T, -...., Ty respectively.
_ _ fioXq+f Xo 4. L s
Then, the Arithmetic mean = T T )
S :
= "¢ [=f = total number of observations = n]
Example 2 :
Find the mean (arithmetic mean) of : X 10 15 20 25 30
f 3 4 2 5 6
Solution :
Sfx = fxg 4 Xy + T Xg e, +f X

= 3x10+4><15+2x20+5x25+6x30=435
>f=3+4+2+5+6=20

>f-x 435 |
Mean = 5t = 20 = 2175 (Ans.)

341

Downloaded from https:// www.studiestoday.com




Downloaded from https:// www.studiestoday.com

4. Arithmetic Mean of Grouped Data

R S T 1 IR o L e g g R R

Example 3 :
Find the mean of : Class-intervals | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 |
Frequency 8 12 1B 9 6
Solution :
Steps :
1. Find the mean-value (class- Class Frequency | Mean Mark | fx x
mark) of each class-interval. Intervals (f) (X)
2. Representthe mean value by x. 20 + 30
3. Find the mean using the same 20-30 = 0 7 25 200
method as in example 2 (given 30-40 12 =35 420
above). 40-50 15 =45 675
50-60 9 =55 495
60-70 6 = 65 390
21=50 X =
2180
Required Mean = 222
>f
2180
= S5 =436 (Ans.)

Let the mean of some given numbers is m. If each of these numbers is :
(i) increased by x, mean of resulting numbers = m + x

(i) decreased by x, mean of resulting numbers = m — x

(i) multiplied by x, mean of resulting numbers = m x x, or

(iv) divided by x, mean of resulting numbers = m + x.

Example 4 :

The mean of some numbers is 20. Find the mean of resulting numbers when each
number is :

(i) increased by 5 (i) decreased by 8
(iii) multiplied by 2 (iv) divided by 4
Solution :
() The resulting mean =20 + 5 =25 (Ans.)
(i) The resulting mean =20 -8 = 12 : (Ans.)
(iii) The resulting mean =20 x 2 = 40 (Ans.)
(iv) The resulting mean = —f— =95 (Ans.)

36.2 | MODE

The number which appears maximum times in the given statistical data is called mode.
In other words, mode is the number whose frequency is maximum.

Example 4 : )
Find the mode of following data : 15, 20, 15, 30, 20, 20, 30, 15, 20, 20.
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Solution :
Since, in the given data, the number 20 appears maximum times. .. Mode =20 (Ans.)

Example 5 :

1 Find the mode from the following frequency distribution :

J Numbers | 10 11 g 13 14 15 16 17 18
' Frequency | 7 15 20 |- 25 30 9 8 12 24

Solution :
Since, the frequency of number 14 is maximum. ... Mode = 14 (Ans.)

36.3 | MEDIAN

If the given statistical data be arranged in ascending or descending order of their
magnitudes (values); then the value of the middle term is called median.

If the number of given data is odd, there will be only one middle term, which is the
median of given data. But if, the number of given data is even, there will be two middle terms
and the median will be the average of these two terms.

Example 6 :
Find the median of the following data :
s e 10,978, 13, 17
(EEnSES 014, 5.8, 12, 15.

Solution :
(i) On arranging the given data in ascending order of their magnitudes, we get :
BEY 012, 138, 15, 17
Since, the number of terms is odd (seven) :
Median = middle term = 12 (Ans.)

Whether the given data be arranged in ascending or descending order, the value of their
median is unique.

(i) On arranging the given data in descending order of their magnitudes, we get :
3512 91 10:19. 835, 5, 4, 3
As the number of terms is even, the two middle terms are 9 and 8.

* -. Median = e 8:5 (Ans.)

| 2
S TEST YOURSELF

1. Meanofx+2,3—-2xand x+ 1 = ............... =
2. The mean of a certain set of data = 16. If each number in thls data is flrst increased by
4 and then divided by 5; the new mean of the resulting numbers = .................cc.e...

3. For 10, 15, 10, 20, 15, 10, 10, 15 and 20 mode = .................
If each given number is :
(a) increased by 3; the mode of resulting numbers = .................
~ (b) divided by 5, the mode of resulting numbers = .................
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4. Themedianof8,3,4,7andb6=................
If each given number is :
(a) decreased by 2, the median of the resulting numbers = .................
(b) multiplied by 2, the median of the resulting numbers =..........o..

5. For 20, 25, 30, 25 and 25,

(@) MeaN = .....coceerivnmnerrssnnnccssanees Sl o
(b mode=...........-....
(c) median = .........c0vece
EXERCISE 36
Find the mean of :
(i) 9,11,12,4and 7 (i) 3,5,3,4,2,0,7and 10
2 e 1

6-2, 56, 4-8, 11-2, 12.5, 74 and 6-3 (iv) 373, 63, 73, 105 and 11

Find the mean of first 8 whole numbers.

-

)
)
(i) Find the arithmetic mean of integers from — 5 to 5.
) Find the mean of integers from — 4 to 5.

)

The mean of 8, 7,9, 10, 12, x and 14 is 12, find the value of x.
(i) Themeanof3,a+2,8,12,2a—1and6is 7, find the value of a.

For some given numbers their mean is 36. Find the mean of resulting numbers obtained when each
number is :

(i) increased by 6. (i) decreased by 10.
(iii) divided by 9. (iv) multiplied by 3.

Find the mean of : 10, 12, 14, 18 and 21. Also, find the resulting mean when each of these numbers
is first multiplied by 3 then decreased by 10.

Find the mean of the following frequency distribution :

Age (in years) |18 19 20 21 22
No. of boys 14 10 20 24 12

The weights of 40 students of class VIl are given below :

Weight (kg) 38 40 41 43 45 48
No. of students | 3 8 9 7 6 7
Find the mean weight.

Find the arithmetic mean for the following grouped frequency distribution :

(i) Class-intervals | 0-10 10-20 20-30 30-40 40-50 -
Frequency 12 1 14 10 13

(ii) Class-intervals | 6-10 10-14 14-18 | 18-22 22-26 26-30
Frequency 4 6 9 12 7 2

The following table gives the per day income of 50 pupils. Find the arithmetic mean of their per day
income.

Income/day X) | 70-74 | 74-78 78-82 82-86 86-90
No. of people 8 A1) 11 7 4

344 | R

Downloaded from https:// www.studiestoday.com




Downloaded from https:// www.studiestoday.com

10. Find the mode of :
M. 8.8013..6,.5:6,.7,.6, 6,3 (i) e S10;510, 11, 10, 18, 14

11. Find the mode of :

o e e e |0 | 21 | 22| 23|
e ol e o e s [ o] 4
i) |Height (cm) AR P EER
Numberof plants | 46 | 89 | 93 | 90 | 153
12. Find the medians of the following data :
() 5,7, 9, 11,15, 17, 2,23 and 19
(i) 9,3,20,13,0,7and 10
iy 18, 19, 20, 23, 22, 20, 17, 19, 25 and 21
(iv) 36,9-4,38,586, 65,8927, 108, 15:6, 1-9 and 7-6.
13. Find the mean and the mode for the following data :
Term ] e e N
Frequency S o SRR e TR SR L R

14. The heights (in cm) of 8 girls of a class are 140, 142, 135, 133, 137, 150, 148 and 138 respectively.
Find the mean height of these girls and their median height.

15. Find the mean, the median and the mode bf :
(i) 12,24, 24,12, 30 and 12 (i) 21, 24, 21, 6, 15, 18, 21, 45, 9, 6, 27 and 15.

1. "*2"’3;2’”"” e 16;4 _4 3.10 ()13 ()2 4.6 (a) 4 (b) 12

B e e e gl SIS I

TEST YOURSELF

20+25+30+25+25

5 =25 (b) 25 (c) 25

5. (a)
EXERCISE 36
1. ()86 (i) 4-25 (iii)7% (iv) 7-8 2. ()35 (ii) O (iii) 0-5 3. (i) 24 (ii)4 4. ()42 (i) 26 (i) 4 (v) 108

5.15: 35 6.20-125 years 7.42.75kg 8. (i) 25% (i) 17-8 9.79-92 10. () 6 (i) 10 11. () 18 (ii) 41
12. (i) 11 (i) 9 (iii) 20 (iv) 6-5 13. Mean = 27.73 and mode = 26 (the term with greatest frequency)
14. Mean = 140-375 cm and median = 139 cm 15. (i) 19, 15 and 12 (ii) 19, 19-5 and 21

o P L S S R B
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