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Chapter 28

Measures of Central Tendency

POINTS TO REMEMBER

Le

Average of a Data

For a given data, a single value of the variable representing the entire data,which describes the
characteristics of the data, is called an average of the data. |

An average tends to lie centrally with the values of the variable arranged in ascending order of
magnitude. So, we call an average a measure of central tendency of the data. '

Mainly, we are interested in three types of averages :
(/) Mean (ii) Median (iii) Mode.
Arithmetic Mean

The average of numbers in arithmetic is known as the Arithmetic Mean of these numbers in
statistics.

Mean of An Ungrouped Data

The Arithmetic Mean or simply the Mean of n observations x;, X5, X3, ....... , X, 1s given by the
formula :

e (% + Xy + X3+..004%,) % 25 et
n n

where the symbol Z, called sigma stands for the summation of the terms.
Some Useful Results

Let the mean of x,, x,, X3, ...... , x, be A. Then
(i) Mean of (x; + k), (xy H k), (x5 + B A e o 10) 160 =k I
(ii) Mean of (x; — k), (x; — k), (x3—£) ... , (x, — k) is (A - k) ;
(iii) Mean of kx,, kxy, kxz .ccooneee , kx, is kA, where k # 0.
‘4. Mean of grouped data : ' '
(A) Direct method. When the variates x|, X5, X3 ..ccconen. x, have frequencies f, f5, f3 oo o

respectively, then the mean is given by the formula :

s f1x1 + faxy + f3X3.0unenes + [k a 2f1 %

fi+ Sy + fat+.-eeen +f, fi

(B) Shortcut Method. Using this method larger quantities get converted into smaller ones, making

the process of multiplication and division easier.

Method. From the given data, we suitable choose a term, usually the middle term and call it the
assumed mean, to be denoted by A. We find the deviations, d, = (x; — A) for each term : then
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¥

Mean = A +——
ean 5,

5. Mean of grouped data in the form of classes :

1
(A) Direct Method : Step 1. For each class, find the class mark x; by using the relation, x = -2-

e =

(lower limit + upper limit).

2fi%;
2f;

(B) Short Cut Method or Deviation Method :

' Step 2. Use the formula, Mean =

i Step 1. For each class, find the class mark x;.
é

i

'i

(e

tof

Step 2. Let A be the assumed mean.
Step 3. Find d;= (x;— A).

. 23 g
Step 4. Use the formula, Mean = [A - —f’-—‘-]
2f;
(C) Step-Deviation Method :
Step 1. For each class, find the class mark x;.

Step 2. Let A be the assumed mean.

i (x; = A)
: 3 Step 3. Calculate, ¥; = —

, Where c 1s the class size.
Xfu;
¥,

| ik EXERCISE 28

Q.1. Find the mean of each of the following sets of numbers :
(IORG R0 5. 12 () 14, 11, 23,7, 18, 14, 5, 8 (i) 5:8, 6-3, 7-1, 9-4; 4-9 (iv) 0-2, 0:02, 2,

c

Step 4. Use the formula, Mean = {A +C.

2:02
Sol. (7)) Sum of variates = 10 + 4 + 6 + 9 + 12 = 41 and number of variates = 5
Zx; 41
.. Mean = —=— =82
~ n 5

(if) Sum of variates =14+ 11 +23+7+ 18+ 14+ 5+ 8 =100
Number of variates = 8
-. Mean = 1000 125
Biseiv i |
(iii) Sum of variates = 5-8 + 6:3 + 7-1 + 9:4 + 4.9 = 33-5
- Number of variates = 5

B335
n S

~. Mean = 6-7
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(iv) Sum of variates = 0:2 + 0:02 + 2 + 2:02 = 4-24
Number of variates (n) = 4
Xx; 4-24
n
Q.2. Find the arithmetic mean of :

.. Mean = = 1:06 Ans.

(i) first eight natural numbers ;

(#i) first five prime numbers ;

(#ii) first six positive even integers ;

(iv) first five positive integral multiples of 3 ;
(v) all factors of 20.

Sol. (i) First eight natural numbers are 1, 2, 3,4, 5, 6, 7, 8
Sum=1+2+3+4+5+6+7+8=36

Y
. Mean = 2 ah e 4-5
n 8

(i7) First 5 prime numbers are 2, 3, 5, 7, 11
SoSumSs 23485+ sk 1l 28

.
Mean = —- = L 56
n 5
(#i7) First 6 positive even integers are 2, 4, 6, 8, 10, 12

Sum=2+4+6+8+10+12=42
2, - 42

Mean = —- = =4
n 6
(iv) First 5 positive integral multiples of 3 are 3, 6,9, 12, 15

SSum=3+6+9+ 12+ 15=45

.. Mean = —L = -4—5-=9
n 5

(v) All factors of 20 are 1, 2, 4, 5, 10, 20
. Sum=1+2+4+5+10+20=42
Syt 42

.. Mean = —- = —=7 Ans. -
n 6

Q.3. The daily minimum temperature recorded (in degrees F) at a place during a week was as under:
Monday | Tuesday | Wednesday | Thursday Friday Saturday Sundagr_l
327 1.

35:5 30-8 28-3 3l 23-8 299
Find the mean temperature of the week.
Sol. Total temperature during 7 days
=35-5+30-8 + 28-:3 + 311 + 23-8 + 299 + 32-7 = 212:1 F° _'
Ix;  212:1 '
PR

. Mean temperature = = 30:3. 1" :
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Q4.

(17)
(iif)
(iv)
Sol.

(i)

(if)

(iif)

Q.6.

Sol.

The marks obtained by 10 students in a class-test were as follows :
38, 4136, 30,45, 38 27 32.29. 39
Find (7) the mean of their marks ;
the mean of their marks, when the marks of each student are increased by 2;
the mean of their marks, when 1 mark 1s deducted from the marks of each student ;
the mean of their marks, when the marks of each student are halved.
Marks obtained by 10 students are 38, 41, 36, 31, 45, 38, 27, 32, 29, 39
. Sum of their marks =38 + 41 + 36 +31 +45 +38 +27 +32 +29 + 39 =356

Sx
Mean = —- = 200 ML
n 10

Mean when marks of each students 1s increased by 2 marks
=356+2=376

Mean when marks of each student is deducted by 1 mark
=35:6-1-0=346

Mean when marks of each student 1s halved
=356 +2=17-8 Ans.

. If the mean of 7, 10, 4, 12, x, 3 is 7-5, find the value of x.
. Sum of given 6 numbers =7+10+4 + 12 +x+3

=36 +x
36+
Mean = C = (here, n = 6)
But, mean is given = 7-5
36+ x
=75
0

! 36+x=7*§ X 6
s x=75x6-36=45-36=9
x=9 Ans.

The mean weight of 60 students of a class 1s 52-75 kg. If the mean weight of 25 of themr1s 51 kg,
find the mean weight of the remaining students.

Mean weight of 60 students = 52-75 kg
.. Total weight of 60 students = 52-75 x 60
=3165 kg

Mean weight of 25 of them = 51 kg

.. Then total weight =51 x 25 = 1275 kg

Total weight of remaining 60 — 25 = 35 students
= 3165 — 1275 = 1890 kg

.. Mean weight = 1890 + 35 = 54 kg. Ans.
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Q.7. Find the mean of 25 nilmbcrs, it being given that the mean of 15 of them 1s 18 and the mean 5
remaining ones 1s 13. | |

Sol. Mean of 15 numbers = 18
. Total = 18 x 15 =270
Mean of remaining (25 - 15) =10=13
. Total = 10 x 13 =130
Now, total of 25 =270 + 130 =400
Hence mean =400 + 25 = 16 Ans.

Q.8. The mean of five numbers is 18. On excluding one number, the mean becomes 16. Find the
excluded number. '

Sci. Mean of 5 numbers = 18

.. Total =18 x 5 =90

Mean of 4 excluding one = 16

;. Total =106 x 4 =064

Hence, the excluded number = 90 — 64 = 26 Ans.
Q.9. The ages of 40 students of a group are given below :

Age (in years) | 12 13 14 15 16 il
Number of 6 g ' 5 - 9 5
students

Find the mean age of the group.

Sol. : X; f; fix;
| 12 6 72

13 8 104

14 3 70

1.3 7 105

16 9 144

17 5 85 _
Total Xf;=40 |Xf;x; =S80 )
. Mean = % | >80dn 14-5 years. Ans.
X 40

Q.10. Find the mean of the following frequency distribution :

Variate 5 6 7 el 9
Frequency | 7 8 14 11 10
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A Sol. Variate frequency |
- Ji Ji™%
5 7 35
¢ 8 48
7 14 98
8 11 25:-88
9 | 10 90
Total 2f; =50 2f:x. = 359
L , Bx 359 . .
_- ", Mean = 5 e 7-18 Ans.
' Q.11. In a book of 300 pages, the distribution of misprints is shown below :
| Number of misprints | 0 1 2 3 4 3
per page
: Number of pages 154 93 36 7 6 2
| Find the average number of misprints per page.
) Sol. |No. of misprints No. of pages
| 8 per page .
14 X Ji fix;
? 0 LIRS 0
: 1 95 95
2 36 72
3 7 21
4 | 6 24
0 2 10
Total SRS x. = 222
. Mean misprints = 2% B e 0-74 Ans.
2 300

i

10. 12. The following_ table gives the wﬁges of different categories of workers 1n a factory :

Category A B & D L F G
Wages in Rs/day 50 60 70 80 90 100 110
Number of workers 2 - 8 12 10 6 8

(7) Calculate the mean wage, correct to the nearest rupee.

(i7) If the number of workers in each category is doubled, what would be the new mean wage ?
(1995)
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Category Wages in Rs/day No. of workers Jfx
(x) )
A 50 2 100
B 60 4 240
i 70 o —_ 560
D 80 12 960
E 90 10 900 :
F 100 600 '
G 110 3 880
50 4240
i 4240

(i) ... Mean = ] Y, e 84-8 = Rs. 85 (Correct to the nearest rupee) Ans.

(i7) If no. of workers 1s doubled, then
total number of workers = 50 x 2 = 100

then, their wages will also be doubled
.. New wages = 4240 x 2 = Rs. 8480

8480

Now, mean = To0 Rs. 84-80 = Rs. 85 (Nearest rupee) Ans.

Using short cut method, compute the mean height from the following frequency distributior
Height (in cm) 58 60 62 65 66 68 |
Number of plants | 15 14 20 18 8 3 __

Let A = 65, then )

Height (in cm) | No. of plants

X; [ d=x;— A J4;
58 15 -7 -105
60 14 -5 -70
62 20 -3 —6(r
65=A 18 0
66 1 8
68 5 3 15
Total 2f;= 80 Xf; f‘i =-212

.. Mean = A + %1,
2/
=05+ %{1)2= 65 -—% =65 -2:65=62-35 cm Ans.
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.14. The number of match sticks contained in 50 match boxes 1s given below :

‘ ~ (/) Using short cut method, {find the mean number of match sticks per box.

Number af 40 42 43 44 45 48
Match sticks
Number of boxes 6 §7 12 9 10 6

% Sol. Here, A = 44, then

Sol.

No. of match Number of
sticks boxes
X; [ d=x;— A f; d;
4() 6 —4 -24
42 4 -2 -14
43 12 -1 -12
44 =A 9 0 0
45 10 | 10
48 6 4 - 24
Total f; =50 f; d;=-16
‘. Mean = A + ng:f =44 + :5—1{? =44 - 032 = 4368

(i1) How many extra match sticks are to be added to all the contents of 50 match boxes to bring the
mean exactly equal to 45 match sticks per box ?

Extra match sticks needed to have all the contents of 50 match boxes = (45 —43:68) x 50
=1:32 x 50.= 66 Ans.

. Using short cut method, find the mean from the following data :

Variate (x,) 18 19 20 22 23 24
Frequency () | 184 212 327 376 614 372 415
Here, A = 21, then
Variate (x,) Frequency (f) | d;=x;—A f:d;
18 184 5 —552
19 212 -2 424
20 LT -1 -327
21=A 376 0 0
22 614 1 614
23 372 2 744
24 415 3 1245
o Total 2f; = 2500 2f; d; =1300
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Sf.d . 1300

i7i =21

;. Mean = A + =21 +0:52 =21-52 Ans.

3f 2500
Q. 16. If the mean of the following distribution is 7.5, find the missing frequency 'f". (2005)
Variable 5 6 7 8 9 10 11 12
Frequency 20 17 f 10 8 6 7 6
Sol. | Variable (x) Frequency (f) fx
5 20 100
6 L7 102
7 ;& ik
8 10 80
9 8 7
10 6 60
11 7 7
12 6 12
Total =74 +f 563+ 714
M 5L
4t aN
563+7f 8x10

L15=Tqayy D55 ATY=563+7 > 0¥=8 = f=—F— = f=16 ]

- missing frequency (f) = 16 Ans.
Q.17. If the mean of the following observations 1s 16:6, find the numerical value of p.

Variate (x,) 8 12 15 18 20 -1 30
Frequency (f;) 12 16 20 p 16 8" 4
Sol. | Variate (x,) Frequency (f) J¥i #

8 12 96 |

12 16 192

15 20 300

18 p 18p

20 16 AT T

25 8 1200

30 4 120 _

Total ;=76 +p 3f; x; = 1228 + 18p
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|‘| Mea“ =

2% 1228 +18p

2f;

But, mean =166

76 + p

1228+18p 166

76+ p

1

— 1228 + 18p = 166 x (76 + p)
— 1228 + 18p = 12616 + 16:6p
= 18p - 16:6p = 12616 — 1228

e

S p =24 Ans.

336
14p=336=>p="r=

1.4

Ty

' Q.18. Find the numerical value of x, if the mean of the following frequency distribution 1s-1258.

Sol.

Variate

5

8

10

12

A

20

25

Frequency

2

5

8

7

7

4

2

Variate (x;)

Frequency (f))

i Xi

5
§
10
12
X
20
o3

2
5
3
22
7
4
¥

10
40)
80
264
o
80
50

Total

5, =50

of; x; =524 + Tx

Ny =

of; X; 524+ 7x
2f; -
But, mean = 12-58

32 HTX

50
=5 334 +-Tx =50-% 1208

’. Mean =

=12-58

= 524 + 7x = 629

o205 |
7

= Ix=0629-524=105 = X 15

Hence, x = 15 Ans.
Q.19. Given below are the daily wages of 200 workers in a factory :

140-160

160-180

Daily Wages (in Rs.) | 80-100 | 100-120 120-140
Number of Workers 20 30 20

40

90

Calculate the mean daily wages of the workers.
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Sol. Daily wages No. of workers Class mark
(in Rs.) (f) (x;) [ x;
80-100 20 90 1800
100-120 30 110 3300
120-140 20 130 2600
140-160 40 150 6000
160-180 90 170 15300
Total f 2f;, = 200 2fx; = 29000
Mean = i '23% = 145 rupees Ans.
Q.20. Find the mean of the following frequency distribution.
Class-Interval 0;—50 50-100 100-150 | 150-200 | 200-250 25*0—300
Frequency 4 8 16 13 6 3
Sol. |Class interval Class mark Frequency Ji x;
(x;) p)
0-50 25 , 100
50-100 75 g 600
100-150 125 16 2000
150-200 175 13 2275
200-250 223 6 1350
250-300 275 3 825
Total 2f; =50 2fx; = 7150
Mean = i{‘- = g kil 143 Ans.
' Xf 50
Q.21. The following table the wages of workers in a factory :
Wages (in Rs.) 45-50 | “AESS | st 60-65 65-70 70-75 75-80
No. of workers 5 8 30 25 14 | a5l 6
Calculate the mean by the short cut method. (2009)
Sol. Let assumed mean (A) = 62.5 i
Wages in (B) | Mid value No. of workers d=(x—-A) fix d.
(x) SeL g |
45 - 50 47.5 ) -15 75
50 - 55 2.9 8 —-10 —-80
55-60 57-5 30 -5 -150
60 — 65 ol _22_5 23 0 0
65 — 70 Ry o [ 14 5 70,

»



Downloaded from https:// www.studiestoday.com

o 469 Arundeep’s Foundation Math-X
~
70-175 125 12 10 120
75 - 80 17D 6 15 90
Total 100 | 2
3fd,

=235
TIlE 62.5 + 100 62.5 - 0.25 = 62.25

Q.22. Use step deviation method and calculate the mean of the following frequency distribution :

. Mean= A +

Class-Interval |50-60 60-70 70-80 80-90 | 90-100 | 100-110 | 110-120
Frequency 9 11 10 14 8 12 11
Sol. Let A =85 and ¢ = 10, then :
x\\ Xx.-A
Class Interval |Class Mark | Frequency | u, = — ; fiu;
| X; fi
50-60 55 9 -3 27
60-70 65 11 -2 22
- 70-80 75 10 -1 -10
80-90 85=A 14 0 0
90-100 95 8 1 8
100-110 105 12 2 24
110-120 115 11 3 33
Total S Ef,-'ml =6

S 4
~.Mean = A +¢ X Jity - 85+10x—§- =85+— =85+ 0-8 = 85-8 Ans.
Zf; 75 5
Q.23. Use step-deviation method and calculate the mean of the following frequency distribution :

Class-Interval |10-15 15-20 20-25 25-30 30-35 3540
Frequency 5 6 8 12 6 3
Sol. Let A=22'5and ¢ =35, then
: xX;—A
Class Interval | Class Mark (x;) |Frequency ()| #; = = i U;
10-15 182 - A -2 | -10
15-20 17-5 6 —1 -6
20-25 22-5=A 8 0 0
25-30 2755 12 1 12
30-35 32:5 6 2 12
3540 - b 5. 3 3 9
Total | Xf, =40 . Xf; uy =17
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Mean = A + ¢ X

o jU;

7
=22-5+35 X i 22:5 +2:125 = 24:625 Ans.

2f;

24. The weights of 50 apples were recorded as given below. Calculate the mean weight, to the nearest
gram, by the Step Deviation Method. .
Weight in grams 80-85| 85-90 | 90-95|95-100|100-'105|105-110{110- ll_f_
No. of apples 5 8 10 12 T T 3

Sol. Let assumed mean (A)=97.5andi=35 '
Weight in grams No. of apples Class marks A=975 fxd
x—A
() X d = 5
82.5-97.5
80 — 85 5 82.5 5 = — -15
85 - 90 8 RS -2 -16
90 - 95 10 92.5 -1 -10
95 - 100 12 97.5 0 0
100 — 105 8 102.5 1 8
105110 4 107.5 2 8
110-115 | 3 112.5 3 9
Total 50 —-16
If xd' . -16 -16
Mean = A + 5 Xl =975 + e S=97.5‘— w38 =075-1.6=95.9
Q. 25. Weights of 60 eggs were recorded as given below :
Weights (in gms) | 75-79 | 80-84 | 85-89 [ 90-94 | 95-99 | 100-104 (105-109
Number of eggs 4 B 13 17 12 3 2
Calculate their mean weight to the nearest gm.
Sol. Writing in exclusive form :
Weight (in gms) Class marks (x;) | Frequency (f)) S
74-5—79:5 77 4 308
79-5—84:5 82 9 738
84:5—89-5 87 13 1131
89:5—94-5 92 17 1564
94-5—99-5 97 ) 1164
99:5—104-5 102 3 306
104-5—109-5 107 2 214 |
Total 5f=60  [Zfix;=5425 |
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-2 f,%," 5425
Mean = = = 9042 gm.
2 f; 60
. Mean weight in (gm) = 90 gm. Ans.
Q. 26. The following table gives marks scored by students in an examination :
Marks Less than | Less than | Less than {Less than | Less than | Less than | Less than | Less than
5 10 15 20 25 30 35 40

Number - 10 2 49 65 73 78 80
of students

Calculate the mean marks correct to 2 decimal places.

Sol. We shall use step — deviation method. Construct the table as under, taking assumed mean
A = 17'5. Here, ¢ (Width of each class) = 5.

x. —A
Class Class mark U; = — frequency fiu;
>
Interval X; i
0-3 29 -3 3 -9
5-10 7 -2 10 - 20
10-15 123 -1 25 — 25
15-20 17-5 0 49 0
20-25 ¢ 3 i | 65 65
25-30 275 2 e 146
30-35 325 3 78 234
35-40 5 4 4 80 330
A
STy |
L La LR I +5x% = 17:5 +9-28 =26-78 Ans.

f
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