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   Chapter 14: Measures of Central Tendency and Dispersion Unit 1  

Central tendency refers to the statistical measure that identifies a single value as 

representative of an entire distribution. It aims to provide an accurate depiction of the 

entire data set. 

Measures  of Central Tendency: 

Mean: The average of a data set, which is divided into: 

●​ Arithmetic Mean: The sum of values divided by the number of values. 

●​ Geometric Mean: The nth root of the product of the values. 

●​ Harmonic Mean: The number of values divided by the sum of the reciprocals of 

the values. 

Median: The middle value when data is ordered, dividing the distribution into two 

equal parts. 

Mode: The most frequently occurring value in a data set. 

Partition Values: 

Quartiles: Divide the data into four equal parts. 

Deciles: Divide the data into ten equal parts. 

Percentiles: Divide the data into a hundred equal parts. 

 

Ideal Measure Criteria: 

●​ Clearly defined. 

●​ Easy to understand and compute. 

●​ Inclusive of all data points. 

●​ Minimally affected by outliers. 

●​ Possesses desirable mathematical properties. 
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Arithmetic Mean (AM) of ungrouped data: 

 

Example: Find the Arithmetic Mean of the test scores for a small class of 5 students. 

The scores are 82, 76, 90, 68, and 79.​
​
To calculate the AM, we would sum all the scores and then divide by the number of 

observations (which is the number of students in this case). 

 

Formula is AM = , we get:​Σ𝑥 
𝑛

AM = =  
Σ𝑥 
𝑛

(82 + 76 + 90 + 68 + 79)  
5

In a small company, the weekly wages for 8 employees are as follows (in dollars): 

500, 600, 550, 650, 620, 580, 630, 540. Calculate the average weekly wage for 

these employees.​
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Q) If the mean value of seven numbers 7, 9, 12, X, 4, 11, and 5 is 9, then the 

missing number X will be:​
 (a) 13​
 (b) 14​
 (c) 15​
 (d) 8 

 

 

            Observations with equal spacing,  

Example: Consider an evenly spaced set of numbers: 10, 15, 20, 25, 30. Since the 

spacing between each number is equal (5 in this case), the AM can be quickly 

found by averaging the smallest and largest numbers: 

 

                   AM =  
(10 + 30)

2 =  20

 Theory and Generalising​
​
For Observations with equal spacing, the arithmetic mean (AM) is simply the 

mean of the two extreme values. ​
 

          AM of observations = AM of extreme values​
​
This is because in a uniformly spaced series, the mean and the median coincide 

and both are equal to the average of the extreme values. 

Consider a series of numbers: 12, 17, 22, 27, 32, 37.. What is the arithmetic 

mean (AM) of this series?​
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          Transformation of the Arithmetic Mean by a Constant Factor 

For Addition Or Subtraction: 

If you add or subtract k to each value in the dataset, the new AM will be the 

original AM plus or minus. 

Example: 

Imagine you have a dataset of exam scores: 70, 75, 80, 85, and 90.  

The AM of these scores is:  
70+75+80+85+90

5 = 80

Now, if each student receives 5 bonus points, the scores become: 75, 80, 85, 90, 
and 95.  

The new AM is:​
New AM = Original AM +5 = 85​
​
 Now, if each student's 5 bonus points are cut off, the scores become: 75, 80, 85, 
90, and 95. The new AM is: 

The new AM is:​
New AM = Original AM - 5 = 75 

For Multiplication/Division:​
Continuing with the original scores: 70, 75, 80, 85, and 90. If each score is 

doubled for a new grading scheme, the scores become: 140, 150, 160, 170, and 

180. The new AM is:​
The new AM is:​
New AM = Original AM x 2 = 160 

If the situation were reversed, and the scores needed to be halved for some 
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reason, the new AM would be:​
New AM = Original AM 2 = 40 ÷

Generalising​
When a set of data is modified by applying a constant value k to each 

observation, the arithmetic mean (AM) is also transformed in a predictable way. 

The rule can be generalised as follows: 

1. For Addition/Subtraction: 

   -   𝑁𝑒𝑤 𝐴𝑀 =  𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝐴𝑀 ± 𝑘
2. For Multiplication/Division: 

   -  or   𝑁𝑒𝑤 𝐴𝑀 =  𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝐴𝑀 × 𝑘  𝑁𝑒𝑤 𝐴𝑀 =  𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝐴𝑀 ÷ 𝑘
Where k is the constant value applied to each observation in the dataset.  

Q) The average age of a group of 10 students was 20 years. The average age 

increased by two years when two new students joined the group. What is the 

average age of the two new students who joined the group?​
 (a) 22 years​
 (b) 30 years​
 (c) 44 years​
 (d) 32 years 

If the AM of 10 data points is 45 and we multiply each observation by 3, what is 

the new AM of the data set?​
 

 

Combined Mean (  ) 𝑥
𝑐

Example: Two classes took the same exam. Class A, with 25 students, had an 

average score of 72. Class B, with 35 students, had an average score of 78. What 

is the combined average score for both classes?​
​
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​ ​ Formula is​   ​𝑥
𝑐

=
𝑛

1
𝑥

1
+𝑛

2
𝑥

2

𝑛
1
+𝑛

2

=Combined AM,   𝑥
𝑐

 are Number of observations in the first and second  group resp.​𝑛
1
, 𝑛

3

 are AM of the first and  second group​𝑥
1
, 𝑥

2
,

 

                            𝑥
𝑐

= 25×72+35×78
25+35 =?

Q) The mean of the first three terms is 14, and the mean of the next two terms is 

18. The mean of all five terms is:​
 (a) 14.5​
 (b) 15​
 (c) 14​
 (d) 15.6 

Q) The mean weight of 15 students is 110 kg. The mean weight of 5 of them is 

100 kg, and of another five students is 125 kg. Then the mean weight of the 

remaining students is:​
 (a) 120​
 (b) 105​
 (c) 115​
 (d) None of these 

Q) The average age of 15 students in a class is 9 years. Out of them, the average 

age of 5 students is 13 years, and that of 8 students is 5 years. What is the 

average of the remaining 2 students?​
 (a) 5 years​
 (b) 9 years​
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 (c) 10 years​
 (d) 15 years 

Q) The average age of 15 students of a class is 15 years. Out of them, the average 

age of 5 students is 14 years, and that of the other 9 students is 16 years. The 

age of the 15th student is:​
 (a) 11 years​
 (b) 14 years​
 (c) 15 years​
 (d) None of these 

Q) The average salary of 50 men was ₹80, but it was found that the salary of 2 of 

them were ₹46 and ₹28, which was wrongly taken as ₹64 and ₹82. The revised 

average salary is:​
 (a) ₹80​
 (b) ₹78.56​
 (c) ₹85.26​
 (d) ₹82.92 

Q) A professor has given an assignment to students in a statistics class. A student 

computed the arithmetic mean and standard deviation for 100 students as 50 

and 5, respectively. Later on, she points out to the student that he has made a 

mistake in taking one observation as 100 instead of 50. What would be the 

correct mean if the wrong observation is corrected?​
 (a) 50.5​
 (b) 49.9​
 (c) 49.5​
 (d) 50.1 
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Q) The mean of 20 observations is 38. If two observations are taken as 84 and 36 

instead of 48 and 63, find the new mean:​
 (a) 38.45​
 (b) 41.15​
 (c) 37.55​
 (d) 40.05 

Q) The mean salary of a group of 50 persons is ₹5,850. Later on, it is discovered 

that the salary of one employee has been wrongly taken as ₹8,000 instead of 

₹7,800. The corrected mean salary is:​
 (a) ₹5,854​
 (b) ₹5,846​
 (c) ₹5,650​
 (d) None of the above. 

A baseball team has 30 players with an average height of 6 feet. If 12 of these 

players have an average height of 6.5 feet, and another 10 have an average 

height of 5.8 feet, calculate the average height of the remaining 8 players. 

 

Q) The mean of the following data is 6. Find the value of 'P': 

x 2 4 6 10 P+5 

f 3 2 3 1 2 

(a) 4​
 (b) 6​
 (c) 8​
 (d) 7 
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Q) The table below shows the expenditures of a company (in million rupees) per 

item in various years: 

Year Salary Fuel and Transport Bonus Interest on 

Loans 

Taxes 

1998 288 98 3.00 23.4 83 

1999 342 112 2.52 32.5 108 

2000 324 108 3.84 41.6 74 

2001 336 133 3.68 36.4 88 

2002 420 142 3.96 49.4 98 

What is the average amount of interest per year which the company had to pay 

during this period?​
 (a) 33.66​
 (b) 36.66​
 (c) 31.66​
 (d) 39.66 

                               Arithmetic Mean for Grouped Data  

 

When calculating the arithmetic mean (AM) for grouped data, you can follow a 

straightforward process  
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Direct Method   for  Grouped Data:​
The AM is found by dividing the sum of the product of each observation's value 

(usually the class midpoint) and its frequency by the total frequency. 

Example: 

Let’s say we have the following data for a survey on hours spent on leisure 

activities per week, grouped by hours 

 

Class intervals (CI) in 

hours 

1-3 4-6 7-9 10-12 
 

Frequency (f) 5 8 12 5 

​
To find the class midpoints (x), you would take the average of the upper and 

lower boundaries for each interval: ​

        𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡𝑠 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 = 𝑈𝐶𝐵+𝐿𝐶𝐵
2

Midpoints 2 5 8 11 

Frequency (f) 5 8 12 5 

 

The AM is then calculated as: 

 

So, the AM for this set of grouped data is 6.7 hours. ​ 

Q)Calculate the average height of a class of students from the following data: 
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Height 
in cm. 

150-154 155-159 160-164 165-169 170-174 175-179 

No. of 
students 

6 11 16 14 9 4 

 

Q) Find the mean of the following data: 

Class 

Interval 

10-20 20-30 30-40 40-50 50-60 60-70 70-80 

Frequency 9 13 6 4 6 2 3 

(a) 23.7​
 (b) 35.7​
 (c) 39.7​
 (d) 43.7 

Given that the mean height of a group of students is 67.45 inches. Find out the 

missing  frequencies (x & y) for the following incomplete distribution of height of 

100 students.​
 

CI 60–62 63–65 66-68 69-71 72–74 

f 5 8 x y 8 

 

a) 35, 16​ b) 52, 12​ c) 42, 27​ d) 12, 9 
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The mean of the following data is 8. Find the value of Q. 

 

x 6 5 6 7 Q+3 

f 4 3 2 1 3 

                    a) 2​ b) 5​ c) 9​ d) 11 

Special Property of Arithmetic Mean: 

 

Sum of deviations of a set of observations from their Arithmetic Mean (AM) is 

zero 

​

​
 

Example: 

Consider a small dataset of five values: 2, 4, 6, 8, 10. 

 

In the given dataset of five values: 2, 4, 6, 8, 10, we'll demonstrate that the sum 
of the deviations from the arithmetic mean (AM) equals zero.​
Step 1. Calculate the AM of the dataset:​
                          AM = 6 

Step 2.Calculate the deviation of each value from the AM (which is subtracting 
the AM from each value): 

●​ Deviation for 2:     2−6= −4 

●​ Deviation for 4:     4−6= −2 

●​ Deviation for 6:    6−6=0 (since it's the AM) 

●​ Deviation for 8:     8−6=2 
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●​ Deviation for 10:   10−6=4 

Step 3.Sum these deviations   (−4)+(−2)+0+2+4 = 0 

This is a fundamental property of the arithmetic mean which states that if you 

calculate the deviation of each observation from the mean (by subtracting the 

mean from each observation), and then sum all those deviations, the result will 

be zero. This holds true for both weighted and unweighted observations. 

 

 

 

Geometric Mean (GM) 

●​ The Geometric Mean (GM) is a measure of central tendency that is 

especially useful when dealing with products of variables or percentages 

and ratios 

●​ Often used in the contexts of growth rates and finance.  

●​ It is defined as the nth root of the product of n terms. 

●​ Best measure of Central Tendency, for ascertaining the average rate of 

change over a period of time.​  

GM For Ungrouped data 

 
Example:Find the GM of 3, 6 & 12 
               a) 7     b) 6      c) 5.5      d) 7.5 

 Geometric Mean,       𝐺 = 𝑥
1

× 𝑥
2

× 𝑥
3

×........ 𝑥
𝑛( )

1
𝑛

                               𝑛 𝑖𝑠 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛
Finding root other than square root is not possible in simple calculators. So 𝑛𝑡ℎ 
students are advised to use option hitting method to solve the questions on GM. 

                  𝑜𝑝𝑡𝑖𝑜𝑛( )𝑛 =  𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
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Here     𝑛 = 3
Try option a) ​
Then = ​𝑜𝑝𝑡𝑖𝑜𝑛( )𝑛 7( )3 = 343 
​

= 3x6x12=216 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
 𝑜𝑝𝑡𝑖𝑜𝑛( )𝑛 ≠  𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠

So Option a) is wrong​
Try option b) ​
Then  

= ​𝑜𝑝𝑡𝑖𝑜𝑛( )𝑛 6( )3 = 216 
​

= 3x6x12=216​𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
​
So  𝑜𝑝𝑡𝑖𝑜𝑛( )𝑛 =  𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
​
So G=6 

Q)Find GM of 10,15,20,25 

a) 15.5487 b) 16.5487 c) 14.5487 d) 17.5487 
 

Q) The geometric mean of 3, 7, 11, 15, 24, 28, 30, 0 is:​
 (a) 6​
 (b) 0​
 (c) 9​
 (d) 12 

Q)Find the GM of 50 & 60​
​
​
​
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Q) The Geometric Mean of three observations 40, 50, and X is 10. The value of X 

is:​
 (a) 2​
 (b) 4​
 (c) 1/2​
 (d) None of the above 

GM for grouped data​
​
Example:Suppose you have a dataset of test scores with the following scores and 
frequencies: 
 

scores (x) 5 7 10 

f 2 3 1 

a)6.64 b) 7.4 c) 8.76 d) 5.67 
 
Geometric Mean (GM) for discrete grouped data 

 𝐺 = 𝑥
1
𝑓
1 × 𝑥

2
𝑓
2 × 𝑥

3
𝑓
3 ×........... 𝑥

𝑛
𝑓
𝑛( )

1
𝑁

                                   𝑁 = Σ𝑓 = 6
 

Finding root other than square root is not possible in simple calculators. So 𝑛𝑡ℎ 
students are advised to use option hitting method to solve the questions on GM. 

 𝑂𝑝𝑡𝑖𝑜𝑛( )𝑁 = 𝑥
1

𝑓
1 × 𝑥

2
𝑓

2 × 𝑥
3

𝑓
3 ×........... 𝑥

𝑛
𝑓

𝑛

Try option a) ​
Then  

=  𝑜𝑝𝑡𝑖𝑜𝑛( )𝑁 6. 64( )6 = 85705. 46 
 

 𝑥
1

𝑓
1 × 𝑥

2
𝑓

2 × 𝑥
3

𝑓
3 = 52 × 73 × 101 = 85750
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Both are approximately equal​
So Option A is the correct answer 
 

Suppose you have a dataset of test scores with the following scores and 
frequencies: 
 

scores (x) 4 5 6 7 

f 2 3 1 5 

a)​ 4.7 b)5.7 c)6.7 d)7.7 
 

 Combined  Geometric mean​
​
If and are two variables, the GM of their product is equal to the product of 𝑥 𝑦 𝑥𝑦 
their individual geometric means 

 

This means that if you multiply two sets of numbers together and then 

calculate the GM of the resulting set, you would get the same result as if 

you calculated the GMs of the two original sets separately and then 

multiplied them. 

 

●​ Similarly, the GM of the quotient is equal to the quotient of their 
𝑥
𝑦

individual geometric means: 
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  Harmonic mean(HM) 

●​ The Harmonic Mean (HM) is particularly useful when dealing with rates or 

ratios.  

●​ It is defined as the reciprocal of the arithmetic mean (AM) of the 

reciprocals of a set of numbers. 

Harmonic mean(HM) For Ungrouped data     

 𝐻𝑀 = 𝑛
Σ 1

𝑥

Q) The harmonic mean of 1, 1/2, 1/3, ..., 1/n is:​
 (a) 1/(n + 1)​
 (b) 2/(n + 1)​
 (c) (n + 1)/2​
 (d) 1/(n − 1) 

Q) A man travels from Agra to Gwalior at an average speed of 30 km per hour 

and back at an average speed of 60 km per hour. What is his average speed?​
 (a) 38 km per hour​
 (b) 40 km per hour​
 (c) 45 km per hour​
 (d) 35 km per hour 

Q) A lady travels at a speed of 20 km/h and returns at a quicker speed. If her 

average speed of the whole journey is 24 km/h, find the speed of the return 

journey (in km/h):​
 (a) 25​
 (b) 30​
 (c) 35​
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 (d) 38 

Q) The harmonic mean of A and B is 1/3, and the harmonic mean of C and D is 

1/5. The harmonic mean of A,B,C,D is:​
 (a) 8/15​
 (b) 1/4​
 (c) 1/15​
 (d) 5/3 

 

Harmonic mean(HM) For Grouped data 

 𝐻𝑀 = 𝑁
Σ 𝑓

𝑥
 

Q: Imagine you have a dataset representing the speeds of a car at different 
times, and you want to calculate the HM of the speeds: 
 

Speeds 
(km/h) 

40 50 60 

frequencies 1 2 3 

 
 
 

Combined HM  

 𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝐻𝑀 =
𝑛

1
+𝑛

2
𝑛

1

𝐻
1

+
𝑛

2

𝐻
2
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If there are two groups with 75 and 65 as harmonic means and containing 15 
and 13 observations then the combined HM is given by  
a) 65. b) 70.36 c) 70 d) 71 
​
 

Relationship between AM, GM and HM 

●​ If the observations are positive and equal, then all three means are 
equal, i.e.,  
                     AM = GM = HM.  

 
●​ If the observations are positive and distinct  

                    AM > GM > HM  
 

●​ Additionally, for any two observations a and b, the GM can be found as 
the square root of the product of AM and HM, which is: 

                        𝐺𝑀 = 𝐴𝑀 × 𝐻𝑀
 

This relationship is useful in various statistical and financial analyses, particularly 
when dealing with rates of return or growth rates over time. 

Q) If A be the A.M. of two positive unequal quantities X and Y, and G be their 

G.M., then:​
 (a) A < G​
 (b) A > G​
 (c) A ≤ G​
 (d) A ≥ G 

Q) If the Arithmetic Mean between two numbers is 64 and the Geometric Mean 

between them is 16, the Harmonic Mean between them is:​
 (a) 64​
 (b) 4​
 (c) 16​
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 (d) 40 

Q) The harmonic mean H of two numbers is 4, and their arithmetic mean A and 

the geometric mean G satisfy the equation . Then the numbers  2𝐴 +  𝐺2 =  27
are:​
 (a) (1, 3)​
 (b) (9, 5)​
 (c) (6, 3)​
 (d) (12, 7) 

Q) A person purchases 5 rupees worth of eggs from 10 different markets. You 

are to find the average number of eggs per rupee purchased from all the 

markets taken together. The suitable average in this case is:​
 (a) A.M.​
 (b) G.M.​
 (c) H.M.​
 (d) None of the above. 

Q) If the A.M. and G.M. of two numbers are 30 and 24 respectively, find the 

numbers:​
 (a) 12 and 24​
 (b) 48 and 12​
 (c) 30 and 30​
 (d) 40 and 20 

Q) A fire engine rushes to a place of fire accident with a speed of 110 kmph and 

after the completion of operation returned to the base at a speed of 35 kmph. 

The average speed per hour in per-direction is obtained as _______ speeds:​
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 (a) Average of​
 (b) H.M. of​
 (c) G.M. of​
 (d) Half of H.M. of 

Q) The A.M. and H.M. of two numbers are 5 and 3.2 respectively. Then G.M. will 

be:​
 (a) 4.4​
 (b) 4.2​
 (c) 4.0​
 (d) 3.8 

 

MEDIAN V/S PARTITIONS 

Median​
​
Definition: The median is the value that lies in the middle of a dataset when it is 
ordered in either ascending or descending sequence. 
 
Significance: It is considered a positional average because its value is determined 
by the position within the ordered list, not by the actual magnitude of the 
values.  
 
Usage: Median is particularly useful in datasets with outliers or non-symmetric 
distributions, as it accurately reflects the center of the dataset without being 
affected by extreme values.​
​
Like the arithmetic mean (AM), the median is also rigidly defined, which means it 
has a specific calculation method and is not influenced by the actual values of 
the data, just their position. 
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Partitional Values 
 
Definition: Partitional values are specific data points that divide the dataset into 
equal parts. 
 
Types:  
Quartiles: Divide the data into four equal parts. The second quartile is the 
median of the data. 
 
Deciles: Divide the data into ten equal parts. 
 
Percentiles: Divide the data into one hundred equal parts, with each percentile 
representing 1% of the dataset. 
 
Usage: These are used for understanding the distribution of data, such as 
determining the spread or variability, and for comparing different sets of data. 
They are also vital in the construction of box plots in exploratory data analysis. 

 

  Median (M) for Ungrouped Data 

 

 

Example:Suppose we have the following set of test scores from a small class: 55, 
60, 65, 70, 75. 

Since there are 5 scores (an odd number of observations), we find the median by 

taking the middle score. The observations are already in ascending order, so we 

don't need to sort them. With 5 scores, the middle position is the 
𝑛+1

2( )𝑡ℎ

observation. 

I.e  Here n=5 , So observation= observation 
𝑛+1

2( )𝑡ℎ
3𝑟𝑑

Therefore, the median (M) is the 3rd observation, which is 65.  
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Another Example for an Even Number of Observations:​
Now, let's say another score is added to the list, making it: 55, 60, 65, 70, 75, 80.  

We now have 6 scores (an even number of observations), so we find the median 

by averaging the 3rd and 4th scores. The 3rd score is 65, and the 4th score is 70. 

To find the median:the median is the average (AM) of observation and 
𝑛
2

𝑡ℎ

 observation​
𝑛+2

2( )𝑡ℎ

​

                  M    =    
65+70

2 = 135
2 = 67. 5

Calculation 
Method: 

Arrange numbers in ascending or descending orders 
 

●​ If the number of observations (n) is odd, the median (M) is 

the observation.​𝑛+1
2( )𝑡ℎ

 
●​ If the number of observations (n) is even, the median (M) is 

the average (AM) of  observation and  
𝑛
2

𝑡ℎ 𝑛+2
2( )𝑡ℎ

observation. 

Q)Determine the median of the following set of numbers:  
12, 37, 24, 45, 29, 11, 33. 
 

Q) The median of is 22.Find x where x> 0:​𝑥. 𝑥
2 , 𝑥

3 , 𝑥
5 ,

 (a) 24​
 (b) 32​
 (c) 8​
 (d) 16 
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Q) In a class of 11 students, 3 students failed a test. 8 students who passed 
secured 10, 11, 20, 15, 12, 14, 26, and 24 marks respectively. What will be the 
median marks of the students?​
 (a) 12​
 (b) 15​
 (c) 13​
 (d) 13.5 

Q) The median of the following numbers, which are given in ascending order, is 
25. Find the value of XX: 

11, 13, 15, 19, (X + 2), (X + 4), 30, 35, 39, 46 

(a) 22​
 (b) 20​
 (c) 15​
 (d) 30 

 

                                Median for Continuous grouped data 

 

Median for Continuous grouped data 
 
Narration with an example 

Let's narrate the concept of finding the median for continuous grouped data with 
a new example​
 
Example: Suppose we have a frequency distribution of the daily number of 
customers visiting a café over a month:​
 

Daily 
Customers (CI) 

0-9 10-19 20-29 30-39 40-49 

f 5 10 20 15 7 

 

QA by Nithin R Krishnan 
372 



                                            CA Foundation Paper 3 - Statistics 

To find the median:​
 
Step1 Calculate Cumulative Frequency (CF):  
We first calculate the cumulative frequency for each class interval. This is a 
running total of the frequencies as we move through the intervals. 
Step 2 Determine the Median Class:  
The median class is the class in which the median lies.  
 
To find this, we identify the interval where the cumulative frequency exceeds 

half the total number of observations ( ). 
𝑁
2

 
If the class intervals are inclusive then we shall convert them into exclusive 
classes by setting up new boundaries 
 
Step 3 Apply the Median Formula:  
 
We use the median formula for continuous data: 

 
 

●​ is the lower boundary of the median class.  𝑙
1

●​  is the cumulative frequency of the class intervals before the median 𝑐𝑓
class interval.  

●​  is the frequency of the median class interval.  𝑓
●​  is the width of the class intervals. 𝑐

 
 

Daily Customers 
(CI) 

0-9 10-19 20-29 30-39 40-49 

Exclusive class -0.5-9.5 9.5-19.5 19.5-29.5 29.5-39.5 39.5-49.5 

f 5 10 20 15 7 

LCF 5 15 35 50 57 

​
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​𝑁 =  57
​

​𝑁
2 = 28. 5

​
The median class is ​19. 5 − 29. 5
​

=19.5 , =15 ,  =20 , ​𝑙
1

𝑐𝑓 𝑓 𝑐 = 10
​

 𝑀 = 19. 5 + 28.5−15
20( ) × 10    =   26. 25

Q) Find the median of the following: 

C.I. 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 

f 2 3 4 5 6 

(a) 35​
(b) 32​
(c) 36​
(d) 37.5 

Q) Find the median of the given data: 

CI 0-9 10-19 20-29 30-39 40-49 

F 10 30 50 30 10 

​
 a) 24.5​

QA by Nithin R Krishnan 
374 



                                            CA Foundation Paper 3 - Statistics 

 b) 25.0​
 c) 26.0​
 d) 23.5 

Q) Find the median of the given data: 

CI 0-20 20-40 40-60 60-80 80-100 

f 15 20 25 20 15 

​
 a) 48.5​
 b) 50.0​
 c) 51.2​
 d) 49.0 

 

 

Mode (Z)  

 

Mode (Z) ​
​
Narration with an example 

Imagine a fashion retailer tracking the number of each size of jeans sold over a 
month.  
The sales data is as follows:  

●​ Size 28: 10 sales  
●​ Size 30: 25 sales  
●​ Size 32: 40 sales  
●​ Size 34: 15 sales  
●​ Size 36: 5 sales 

In this dataset, size 32 jeans have the highest frequency of sales, with 40 pairs 

QA by Nithin R Krishnan 
375 



                                            CA Foundation Paper 3 - Statistics 

sold. Therefore, the mode of the jean sizes sold is size 32.​
This indicates that the most popular, or fashionable, size among customers is size 
32 — hence the term "Fashionable Average."​
​
The concept of "Mode" refers to the value that appears most frequently in a 
dataset. To put it another way, it's the number or category that occurs the most in 
your data collection, which can indicate the most common outcome or 
preference among the measured items.​
It’s also possible for a dataset to have more than one mode. If another size had 
also been sold 40 times, then the dataset would be bimodal, indicating two 
modes. If there are more than two modes, it is referred to as multimodal. 

 

Mode for Discrete Distribution 

 

Question 1 Find mode for the observations 1,3,3,4,6,7 
 
 
 

Question 2 Find mode for the observations 1,3,3,4,4,6 
 
 
 

Question 3 Find mode for the observations 1,3,4,5,6,7 
 
 
 
 
 
 

 

    Mode for discrete grouped Distribution 

Question 1 

Imagine a fashion retailer tracking the number of each size of jeans sold over a 
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month. The sales data is as follows:​
 

Size S M L XL XXL 

No of sales 5 8 12 6 3 

Find mode 
 
 

    

                            Mode for continuous grouped Distribution  

 

Mode for continuous grouped Distribution​
 

Narration with an example 

Example:Find the mode of the distribution​
 

Weight(kg) 60-62 63-65 66-68 69-71 72-74 

f 14 117 132 123 19 

Step 1:  
If the class intervals are inclusive then we shall convert them into exclusive 
classes by setting up new boundaries 
 

Weight(kg) 59.5-62.5 62.5-65.5 65.5-68.5 68.5-71.5 71.5-74.5 

f 14 117 132 123 19 

Step 2: Finding the modal class; Class with the highest frequency 
 
Here Modal Class is 65.5-68.5​
​
Step 3: Apply the below formula​
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●​ is the lower class boundary (LCB) of the modal class, 𝑙

1
●​ is the frequency of the modal class (the class with the highest frequency), 𝑓

1
●​ is the frequency of the class preceding the modal class (pre modal class), 𝑓

0
●​ is the frequency of the class following the modal class (post modal class). 𝑓

2
●​  is the length of the class interval (modal class length),​𝐶

 
Here  

             𝑙
1

= 65. 5              𝑓
1

= 132,              𝑓
0

= 117      
 

​                 𝑓
2

= 19     𝐶 = 68. 5 − 65. 5 = 3
​
                ​𝑍 = 65. 5 +  132−117

264−117−19( ) × 3 = 65. 85
Note: The Final Answer should fall within the Modal Class. 

Generalising 

Step 1:  
If the class intervals are inclusive then we shall convert them into exclusive 
classes by setting up new boundaries 
Step 2: Finding the modal class; Class with the highest frequency 
Step 3: Apply the below formula​

       
●​ is the lower class boundary (LCB) of the modal class, 𝑙

1
●​ is the frequency of the modal class (the class with the highest frequency), 𝑓

1
●​ is the frequency of the class preceding the modal class (pre modal class), 𝑓

0
●​ is the frequency of the class following the modal class (post modal class). 𝑓

2
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●​  is the length of the class interval (modal class length), 𝐶
 
Note: The Final Answer should fall within the Modal Class. 

Q) Find the mode of the following data: 

Class 
Interval 

3 – 6 6 – 9 9 – 12 12 – 15 15 – 18 18 – 21 

Frequency 2 5 10 23 21 12 

(a) 25​
 (b) 4.6​
 (c) 14.6​
 (d) 13.5 

Question 2 

Find the mode of the distribution for the given data on the number of hours 
students spend studying per week:​
 

Hours Studied (CI) 10-14 15-19 20-24 25-29 30-34 

Frequency (f) 12 18 23 10 11 

 
 

Question 3 

Determine the median and modal sales for the following data, which represents 
the sales volume in '000 units for a series of retail stores: 
 

Sales Volume in '000 units Below 50 Below 
100 

Below 
150 

Below 200 Below 250 

Number of Stores 8 20 35 12 11 
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   ​ ​       Relationship between mean, Median & mode 

 

The relationship between the mean, median, and mode for different types of 

distributions can be understood with examples: 

 

Symmetrical Distribution:​
Narration with an example 
Example: The heights of a group of people are 160, 165, 170, 175, 180 cm. The 
dataset is symmetrical around 170 cm, so the mean = median = mode = 170 cm.​
​
In a perfectly symmetrical distribution, all measures of central tendency are 
equal.​
​
Mean= Median= Mode 

For Positively Skewed (Skewed Right) Distribution: 
Narration with an example 

Example: Consider income data where a few high earners increase the average: 
30K, 30K, 40K, 45K, and 200K. Here, the mean is higher than the median (40K), 
and the mode is the most frequent value, 30K.  
 
in a positively skewed distribution, the mean is greater than the median, which 
is in turn greater than the mode. 
 
mean > median > mode. 

For Negatively Skewed (Skewed Left) Distribution: 
Narration with an example 

Example: In a test where most students did exceptionally well except a few, the 
scores might be 95, 95, 95, 90, 55. The mode is 95, the median (middle value) is 
95, but the mean is dragged down by the low score of 55.​
​
In a negatively skewed distribution, the mode is greater than the median, which 
is greater than the mean. 
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​
                               mode > median> mean 

For Moderately Skewed Distribution: 
Narration with an example 

Example: If we have a moderately skewed distribution of test scores with a 
mean of 75 and a median of 70, we can estimate the mode using Pearson’s 
coefficient of skewness as follows:  
mode = 3 median - 2 mean = 3(70) - 2(75) = 210 - 150 = 60. 
 
The empirical rule known as Karl Pearson’s coefficient of skewness states that 
for a moderately skewed distribution, the difference between the mean and 
mode can be related to the mean and median through the formula:  
 

Mean-mode = 3(mean-Median) Or Mode = 3median - 2Mean 
 

Q) If the difference between the mean and mode is 63, then the difference 
between the mean and median will be _______.​
 (a) 63​
 (b) 31.5​
 (c) 21​
 (d) None of the above 

Q) If the mode of a data is 18 and the mean is 24, then the median is:​
 (a) 18​
 (b) 24​
 (c) 22​
 (d) 21 

Q) The pair of averages whose value can be determined graphically?​
 (a) Mode, Median​
 (b) Mean, Mode​
 (c) Mean, Median​
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 (d) None of the above 

Q) For a moderately skewed distribution of marks in commerce for a group of 
200 students, the mean marks and mode marks were found to be 55.60 and 46. 
What is the median marks?​
 (a) 55.5​
 (b) 60.5​
 (c) 52.4​
 (d) None of these 

Q) The ordering of a particular design of a cloth showroom, a ______ size, 
would be more appropriate.​
 (a) Median​
 (b) Mean​
 (c) Mode​
 (d) All of these 

Q) In a moderately skewed distribution, the values of mean & median are 12 & 
8 respectively. The value of mode is:​
 (a) 0​
 (b) 12​
 (c) 15​
 (d) 30 

Q) Which of the following is a positional average?​
 (a) Median​
 (b) G.M.​
 (c) H.M.​
 (d) A.M. 

Q) Along a road, there are 5 buildings of apartments, marked as 1, 2, 3, 4, 5. The 
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number of people residing in each building is available. A bus stop is to be set 
up near one of the buildings so that the total distance walked by the residents 
to the bus stop from their buildings must be kept to a minimum. One must 
consider involving ______ to find the position of the bus stop. 

(a) Mean​
 (b) Median​
 (c) Mode​
 (d) Weighted mean 

Q) Which one of these is least affected by extreme values?​
 (a) Mean​
 (b) Median​
 (c) Mode​
 (d) None 

Effect of Extreme Values on Mean, Median, and Mode 

●​ Arithmetic Mean (AM): 
○​ Affected by extreme values and sampling fluctuations. 
○​ The sum of deviations from the mean is always zero: ∑(x−xˉ)=0 

●​ Median:​
 

○​ Not affected by extreme values or sample fluctuations. 
○​ The sum of absolute deviations is minimum when taken from the 

median: ∑∣x−M∣ is minimum 
●​ Mode:​

 
○​ May or may not be affected by extreme values. 
○​ Mode represents the most frequently occurring value in a dataset. 

●​ The mean is useful when data is symmetrically distributed, but it is 
sensitive to outliers. 

●​ The median is a better measure of central tendency for skewed 
distributions. 

●​ The mode is useful for categorical data and identifying the most common 
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value in a dataset. 

 

Question  

Determine the mean,median and Mode  from the following cumulative 
frequency distribution of grades in a class. ​
 

Grades (Less 
than) 

Less than 60 Less than 70 Less than 80 Less than 90 Less than 100 

Number of 
Employees 

6 14 24 32 37 

 
 
 

Partitions 

 

Quartiles 
Narration with an example 

Example: If we have test scores for 20 students, the scores are sorted, and we 
look for the 5th, 10th, and 15th scores as the quartiles, assuming no two scores 
are the same.​
​
These divide data into four equal parts. The first quartile (Q1) is the value below 
which 25% of the data can be found. The second quartile (Q2) is the median of 
the dataset, and 50% of the data lies below it. The third quartile (Q3) marks the 
point below which 75% of the data is found.  
 
There are 3 partition points: Q1, Q2, and Q3. 

Deciles 
Narration with an example 

Example: In a dataset of 100 sorted values, the 10th value is D1, the 20th value 
is D2, ... up to the 90th value, which is D9. 
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Divide the data into 10 equal parts, meaning each decile represents 10% of the 
distribution. The first decile (D1) has 10% of the data below it, the second decile 
(D2) has 20% of the data below it, and so on, up to the ninth decile (D9), which 
has 90% of the data below it. 
There are 9 partition points. 

Percentiles 
Narration with an example 

Example: National test scores are often reported in percentiles. If a student is in 
the 85th percentile, they scored better than 85% of all students who took the 
test.​
 
Percentiles divide a dataset into 100 equal parts. There are 99 percentile points, 
each marking the point below which a certain percentage (from 1% to 99% at 
intervals of 1%) of the data falls.​
​
There are 99 partition points. 
 

 

     Partitions For Ungrouped data  

Quartiles  

            𝑄
𝑖

= 𝑖
4 𝑛 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒 𝑖 = 1, 2, 3

 
                    𝑛 𝑖𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
 

​𝑄
1
, 𝐿𝑜𝑤𝑒𝑟 𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒 𝑜𝑟 𝐹𝑖𝑟𝑠𝑡 𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒 ,  𝑖 = 1

 𝑄
3
, 𝑈𝑝𝑝𝑒𝑟 𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒,  𝑡ℎ𝑖𝑟𝑑 𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒, 𝑖 = 3

​𝑄
2
, 𝑀𝑒𝑑𝑖𝑎𝑛 𝑜𝑟 𝑠𝑒𝑐𝑜𝑛𝑑 𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒,  𝑖 = 2

​

 =  𝑀𝑒𝑑𝑖𝑎𝑛 𝑀 = 𝑄
2

𝑄
1
+𝑄

3

2
 

Example 1: Find the value first quartile for the following observations:  
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14, 16, 13, 15, 20, 18, 19, 22 
 
Step 1 : Arrange the observations in ascending or descending orders 
 
13,14,15,16,18,19,20,22 
 

​𝑛 = 8
​
Step 2 : Apply the formula​

     ​𝑄
𝑖

= 𝑖
4 𝑛 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒

​
Here we are asked to find value of  first quartile so ​𝑖 = 1
​

So,  ✨ 𝑄
1

= 1
4 𝑛 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒

        𝑄
1

= 1
4 8 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒

              =  2. 25𝑡ℎ 𝑉𝑎𝑙𝑢𝑒
              ✨ = 2𝑛𝑑 𝑣𝑎𝑙𝑢𝑒 +  0. 25 × 3𝑟𝑑𝑣𝑎𝑙𝑢𝑒 − 2𝑛𝑑 𝑣𝑎𝑙𝑢𝑒( )
             ​= 14 +. 25 × 15 − 14( )
              = 14. 25
 

Question 
Find the value of first, second & third quartiles of the given observations 
11,13,14,17,15,23,22,32,44,31,43​
 
 
 

Deciles 
            𝐷

𝑖
= 𝑖

10 𝑛 + 1( )⎡⎣ ⎤⎦
𝑡ℎ

 𝑉𝑎𝑙𝑢𝑒 𝑖 = 1, 2, 3, 4.... 9
 
                    𝑛 𝑖𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
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Percentiles 
            𝑃

𝑖
= 𝑖

100 𝑛 + 1( )⎡⎣ ⎤⎦
𝑡ℎ

 𝑉𝑎𝑙𝑢𝑒 𝑖 = 1, 2, 3, 4..... 98, 99
 
                    𝑛 𝑖𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
 

Q) 50th Percentile is equal to​
 (a) Median​
 (b) Mode​
 (c) Mean​
 (d) None 

Q) The 3rd decile for the numbers 15, 10, 20, 25, 18, 11, 9, 12 is​
 (a) 13​
 (b) 10.70​
 (c) 11.00​
 (d) 11.50 

Question 
Following are the wages of the labourers: ₹90, ₹50, ₹120, ₹75, ₹75, ₹80, ₹82, 
₹56. Find  𝑄

1
, 𝐷

6
, 𝑃

82
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For discrete grouped data 

Quartiles 
            𝑄

𝑖
= 𝑖

4 𝑁 + 1( )⎡⎣ ⎤⎦
𝑡ℎ

 𝑉𝑎𝑙𝑢𝑒 𝑖 = 1, 2, 3
 
   𝑁 = Σ𝑓       , 𝑓 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 

Deciles 
           𝐷

𝑖
= 𝑖

10 𝑁 + 1( )⎡⎣ ⎤⎦
𝑡ℎ

 𝑉𝑎𝑙𝑢𝑒
 𝑖 = 1, 2, 3, 4.... 9

 
     𝑁 = Σ𝑓  ,  𝑓 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 

Percentiles 
           𝑃

𝑖
= 𝑖

100 𝑁 + 1( )⎡⎣ ⎤⎦
𝑡ℎ

 𝑉𝑎𝑙𝑢𝑒
 𝑖 = 1, 2, 3, 4..... 98, 99

 
      𝑁 = Σ𝑓   ,  𝑓 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 

Example 1 
Find  𝑃

45

x 3 4 5 9 10 

f 3 5 11 5 2 

​
Step 1: Find LCF 

x 3 4 5 9 10 

f 3 5 11 5 2 
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LCF 3 8 19 24 26 

 
N=26 

Step 2:  Use the equation   𝑃
𝑖

= 𝑖
100 𝑁 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒

                 𝑃
45

= 45
100 26 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒

                       ​= 12. 15𝑡ℎ 𝑉𝑎𝑙𝑢𝑒
                         = 5

Question  
Find  𝑃

50
 

x 2 4 6 8 10 

f 3 5 11 5 2 

 
 
 
 
 

      

   For Continuous grouped data:- 

Quartiles 
           𝑄

𝑖
= 𝑙

1
+

𝑁
𝑝
 − 𝑐𝑓

𝑓
⎡⎢⎣

⎤⎥⎦
× 𝐶

 For Quartiles  ,  𝑁
𝑝

= 𝑖
4 𝑁

Deciles 
           𝐷

𝑖
= 𝑙

1
+

𝑁
𝑝
 − 𝑐𝑓

𝑓
⎡⎢⎣

⎤⎥⎦
× 𝐶

 For Deciles   𝑁
𝑝

= 𝑖
10 𝑁

Percentiles 
         𝑃

𝑖
= 𝑙

1
+

𝑁
𝑝
 − 𝑐𝑓

𝑓
⎡⎢⎣

⎤⎥⎦
× 𝐶
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For Percentiles  𝑁
𝑝

= 𝑖
100 𝑁

 Here  𝑁
𝑝

> 𝑐𝑓
●​  is the cumulative frequency 𝑐𝑓
●​  is the frequency of partition class 𝑓
●​  is the LCB of Partition class  𝑙

1
●​  UCB of Partition class  𝑙

2
●​  is the length of the class , ​ ​  𝐶 𝐶 = 𝑙

2
− 𝑙

1

What is partition 
Class? 

Partition class is the class just after the cumulative 
frequency class. 

How to find the 
answer? 

Step 1 : Compute LCF 
Step 2 : Find  Value 𝑁

𝑝
Step 3:  value is the LCF value just less than  Value 𝑐𝑓 𝑁

𝑝
Step 4: Partition class is the class just after .​𝑐𝑓
Step 5: Use formulas and find the answer. 
 
 

Example 1 
Calculate  for wages of the labours given below: 𝑄

1
, 𝐷

8
,  𝑃

62
 

Wages (Rs.) 30-32 32-34 34-36 36-38 38-40 40-42 42-44 

Labourers 12 18 16 14 12 8 6 

 
Step 1 : Compute LCF 
 

x 30-32 32-34 34-36 36-38 38-40 40-42 42-44 

f 12 18 16 14 12 8 6 

 𝐿𝑐𝑓 12 30 46 60 72 80 86 
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To find  𝑄
1

Step 2 : Find  Value  ,  𝑁
𝑝

𝑁
𝑝

= 𝑖
4 𝑁 ℎ𝑒𝑟𝑒 𝑖 = 1,  𝑁 = 86

                                         𝑁
𝑝

= 1
4 × 86 = 21. 5

 
Step 3:  value is the LCF value just less than  Value i.e less than 21.5 𝑐𝑓 𝑁

𝑝
          So,          𝑐𝑓 = 12
Step 4: Partition class is the class just after .​𝑐𝑓
            
         is 12 , So partition class is 32-44 𝑐𝑓
 

Step 5: Use formula ​𝑄
𝑖

= 𝑙
1

+
𝑁

𝑝
 − 𝑐𝑓

𝑓
⎡⎢⎣

⎤⎥⎦
× 𝐶

​
Here   ,   , ​𝑓 = 18 ,  𝑙

1
=  32 ,  𝑙

2
= 34 ⇒  𝐶 = 2 𝑐𝑓 = 12 𝑁

𝑝
= 21. 5

​
​𝑄

1
= 32 + 21.5 − 12

18⎡⎣ ⎤⎦ × 2 = 33. 056
​
Similarly find  𝐷

8
,  𝑃

62

Question 1 
The third quartile and 65th percentile for the following data are 
 

Profits in '000 ₹ Less than 10 10-19 20-29 30-39 40-49 50-59 

No. of firms 5 18 38 20 9 2 

 
 
 
 
 
 
 

Question 2 
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Following distribution relates to the distribution of monthly wages of 100 
workers.​
 

Wages in ₹ Less than 500 500-699 700-899 900-1099 1100-1499 More than 1500

No. of 
Workers 

5 23 29 27 10 6 

 
Calculate  𝑄

3
, 𝐷

7
,  𝑃

23
 
 
 
 
 
 
 
 
 
 
 
 

 

Changes in Origin & Scale 

 

Changes in Origin & Scale 

Narration with an example 

If x & y are 2 variables related as ax + by + c = 0 & a Central tendency of x is given. 
Then how will you  find the central tendency of y.​
​
Example: If x & y  are related as   &   is 15. Find AM of y​ 3𝑥 – 4𝑦 – 10 =  0 𝑥
​
Step 1   𝑆𝑜𝑙𝑣𝑒 𝑦
​
      3𝑥 – 4𝑦 – 10 =  0
     ​ 3𝑥 – 4𝑦 =  10
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         𝑦 = 3𝑥−10
4

 

Step 2   & Solve  𝑅𝑒𝑝𝑙𝑎𝑐𝑒 𝑥 𝑏𝑦 𝑥 𝑎𝑛𝑑 𝑦 𝑏𝑦 𝑦  𝑦
 

           So  𝑦 = 3×15−10
4 = 35

4 = 8. 75
 

Generalising Step 1 ​ 𝑆𝑜𝑙𝑣𝑒 𝑦
Step 2    𝑅𝑒𝑝𝑙𝑎𝑐𝑒 𝑥 𝑏𝑦 𝑐𝑒𝑛𝑡𝑟𝑎𝑙 𝑡𝑒𝑛𝑑𝑒𝑛𝑐𝑦 𝑜𝑓 𝑥 
                                       & 
               𝑅𝑒𝑝𝑙𝑎𝑐𝑒 𝑦 𝑏𝑦 𝑐𝑒𝑛𝑡𝑟𝑎𝑙 𝑡𝑒𝑛𝑑𝑒𝑛𝑐𝑦 𝑜𝑓 𝑦
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Q) When each value does not have equal importance, then 

(a) A M​
 (b) G M​
 (c) H M​
 (d) Weighted Average 

 
Dispersion 

Dispersion: ●​ Dispersion in statistics refers to the extent to which a set of 
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values is spread out or clustered together.  
●​ It is a measure of how the data points in a dataset are 

distributed around the central tendency (mean, median, or 
mode). 

●​ Central tendency measures are said to be first order 
measures , whereas Dispersion measures are said to be 
2nd order measures 
 

Purpose of 
Dispersion: 

●​ Dispersion helps to understand the variability or 
consistency within a dataset.  

●​ It can reveal whether the data points are generally close to 
the mean or if they vary widely, which could significantly 
impact interpretations and decisions based on the data. 
 

Measures of 
Dispersion 

●​ In statistics, measures of dispersion are categorized into 
two main types: absolute measures and relative measures. 
 

 

Absolute Measures Relative Measures 

●​ Absolute measures of dispersion 
are expressed in the same units as 
the data.  

●​ They provide an actual value of 
spread without context to the mean 
or any other related measure. 

●​ Relative measures, also known as 
measures of relative variation, are 
unitless.  

●​ They provide a measure of spread 
in relation to the size of the mean 
or another average value.​ ​
​  

Examples 
 
1) Range  
2) Mean Deviation (MD)  
3) Standard deviation (SD)  
4) Quartile Deviation (QD) 
 

Examples 
 
1) Coefficient of Range.  
2) Coefficient of MD  
3) Coefficient of variation (cv)  
4) Coefficient of QD 

 
                                                   Range & Coefficient of Range 
 

Range 
 

Example: Let's say you have a dataset representing the ages of a 
group of people: 23 , 29 , 31 , 44 , 52 , 58  To find the range:  

QA by Nithin R Krishnan 
395 



                                            CA Foundation Paper 3 - Statistics 

Narration with 
an example 

 
Step 1 Identify the largest observation (L), which is 58 in this case.  
Step 2 Identify the smallest observation (S), which is 23 here.  
Step 3 Apply the Range formula: 
                              𝑅 = 𝐿 − 𝑆
                                       𝑅 = 58 − 23 = 35
 

Q) If the range of a set of values is 65 and the maximum value in the set is 83, then the 
minimum value in the set is:​
 (a) 74​
 (b) 9​
 (c) 18​
 (d) None of the above 

Theory & 
Generalisation 

The range is a measure of dispersion that indicates the spread 
between the largest and smallest observation in a dataset.  
 
For both grouped and ungrouped data set. It's calculated by 
subtracting the smallest value (S) from the largest value (L) in the 
data set. 
                             𝑅 = 𝐿 − 𝑆
              L is the  largest Observation  
              S is the smallest Observation 

Coefficient of 
Range 

Example: Let's consider the same dataset representing the ages of a 
group of people: 23 , 29 , 31 , 44 , 52 , 58  To find the coefficient of  
range:  
 
Step 1 Identify the largest observation (L), which is 58 in this case.  
Step 2 Identify the smallest observation (S), which is 23 here. 
Step 3 Apply the Coefficient of Range formula: 

               𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑅𝑎𝑛𝑔𝑒 = 𝐿−𝑆
𝐿+𝑆( ) × 100

               
                𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑅𝑎𝑛𝑔𝑒 = 58−23

58+23( ) × 100 = 43. 2
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Q) The marks secured by 5 students in a subject are 82, 73, 69, 84, 66. What is the 
coefficient of Range?​
 (a) 0.12​
 (b) 12​
 (c) 120​
 (d) 0.012 

Q) Following are the wages of 8 workers: 82, 96, 52, 75, 70, 65, 50, 70. Find the range 
and coefficient of range:​
 (a) 46, 32.70​
 (b) 43, 31.50​
 (c) 46, 31.50​
 (d) 43, 32.70 

 
                              Mean Deviation (MD) & Coefficient of Mean Deviation 
 

Mean Deviation 
(MD) 

●​ The concept of Mean Deviation (MD) is a statistical measure 
that captures the average distance between each data point 
in a set and a central point of the dataset.  

●​ The central point can be the mean or the median of the 
dataset. 

●​ This measure is also referred to as the average deviation.  
●​ The Mean Deviation about the mean tends to be larger than 

the Mean Deviation about the median.​ ​  
 

Mean Deviation 
(MD) For 
ungrouped data: 

Mean Deviation about the mean is calculated by taking the sum of 
the absolute differences between each data point ( ) and the mean (𝑥

 ) and then dividing by the number of observations (n).​𝑥
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                   𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑚𝑒𝑎𝑛 = Σ 𝑥−𝑥| |
𝑛

Mean Deviation about the median is similar, but uses the median 
(M) instead of the mean. This can sometimes give a better 
representation of MD, especially for skewed distributions, as the 
median is less affected by extreme values.​

                   𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑚𝑒𝑑𝑖𝑎𝑛 = Σ 𝑥−𝑀| |
𝑛

Mean Deviation 
(MD) For grouped 
(both for discrete 
& Continuous) 

 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑚𝑒𝑎𝑛 = Σ𝑓. 𝑥−𝑥| |
𝑛

 
 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑚𝑒𝑑𝑖𝑎𝑛 = Σ𝑓. 𝑥−𝑀| |

𝑛

Coefficient of 
Mean Deviation 

The coefficient of mean deviation is a relative measure of dispersion 
that standardizes the mean deviation by comparing it to the central 
measure. 
 

 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑀𝑒𝑎𝑛 = 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑚𝑒𝑎𝑛
𝑚𝑒𝑎𝑛 × 100

 
 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑀𝑒𝑑𝑖𝑎𝑛 = 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑀𝑒𝑑𝑖𝑎𝑛

𝑀𝑒𝑑𝑖𝑎𝑛 × 100
 

Question 1 What is the value of mean deviation about mean & coefficient of MD about 
mean for the numbers 3 ,7 , 6 , 8 , 12 
​

 𝑀𝑒𝑎𝑛,  𝑥 = 3+7+6+8+12
5 = 7. 2

 

 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑚𝑒𝑎𝑛 = Σ 𝑥−𝑥| |
𝑛 = 3−7.2| |+ 7−7.2| |+ 6−7.2| |+ 8−7.2| |+ 12−7.2| |

5

                                                    = 4.2+.2+1.2+.8+4.8
5 = 2. 24

 
 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑀𝑒𝑎𝑛 = 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑚𝑒𝑎𝑛

𝑚𝑒𝑎𝑛 × 100

                                                                        = 2.24
7.2 × 100 = 31. 11
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Q) What is the value of mean deviation about the mean from the numbers 5, 8, 6, 3, and 
4?​
 (a) 5.20​
 (b) 7.20​
 (c) 1.44​
 (d) 2.23 

Q) Mean deviation is the least when deviations are taken from:​
 (a) Mean​
 (b) Median​
 (c) Mode​
 (d) Harmonic mean 

Q) The mean deviation of the numbers 3, 10, 6, 11, 14, 17, 9, 8, 12 about the mean is 
(correct to one decimal place):​
 (a) 8.7​
 (b) 4.2​
 (c) 3.1​
 (d) 9.8 

Q) The mean deviation of the data 3, 10, 10, 4, 7, 18, 5 from mode is:​
 (a) 4.39​
 (b) 4.70​
 (c) 4.14​
 (d) 5.24 

Q) Find the mean deviation about the mean for the data 12, 16, 21, 30, 35, 39, 40:​
 (a) 9.14​
 (b) 9.63​
 (c) 8.91​
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 (d) 9.81 

Question  
Calculate the mean deviation about mean for the following distribution 

x 10 20 30 40 50 

f 5 4 6 7 2 

 
 
 

Question  
Calculate the mean deviation about Median for the following distribution 
 

x 10-20 20-30 30-40 40-50 50-60 

f 5 4 6 7 2 

 
 

Standard deviation (SD) & Coefficient of Variation (CV) 
 

Standard 
deviation (SD) 

Standard deviation is the positive square root of the average of the 
deviations of all the observations taken from the mean 
  

 𝑆𝐷 = Σ  𝑥−𝑥 ( )
2

𝑛
Variance It is the square of Standard deviation 

Coefficient of 
Variation (CV) 

The Coefficient of Variation (CV) is a statistical metric used to assess 
the relative variability of a dataset in relation to the mean of the 
dataset.  
 
It is a useful tool for comparing the degree of variation from one 
dataset to another, even if the means are drastically different. 

                        ​𝐶𝑉 = 𝑆𝐷
𝐴𝑀 × 100

           SD is the standard deviation of the dataset.  
             AM is the arithmetic mean (average) of the dataset. 
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Standard 
deviation (SD) 
For 
Ungrouped 
data 

Example: Consider a small dataset of five test scores: 70, 80, 85, 90, 
75.Find the Standard deviation ,Variance & Coefficient of Variation. 
 
Step 1:Calculate the mean   𝑥

             ​ 𝑥 = 70+80+85+90+75
5 = 80

Step 2: Using Equation of Standard Deviation​

               𝑆𝐷 = Σ  𝑥−𝑥 ( )
2

𝑛

 Σ  𝑥 − 𝑥 ( )
2

= 100 + 0 + 25 + 100 + 25 = 250
 
                     𝑆𝐷 = 250

5 = 50
 

                     𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = 𝑆𝐷2 = 50
 

 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑉𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 (𝐶𝑉) = 𝑆𝐷
𝐴𝑀 × 100 = 50

80 × 100

Formula for 
Standard 
deviation (SD) 
For 
Ungrouped 
data 

                                𝑆𝐷 = Σ  𝑥−𝑥 ( )
2

𝑛 𝑥 = Σ𝑥
𝑛

              
                                               Or 

 

                                  𝑆𝐷 = Σ𝑥2

𝑛 − 𝑥( )
2
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Standard 
deviation (SD) 
For grouped 
data 

Example:  Find the SD, Variance & Coefficient of Variation  for the 
following 

Class intervals (CI) in hours 1-3 4-6 7-9 10-12 
 

Frequency (f) 5 8 12 5 

​
Step 1: Find  𝑥

Midpoints x 2 5 8 11 

Frequency (f) 5 8 12 5 

 
The AM is then calculated as: 

 
            𝑁 = Σ𝑓

 
​
 
Step 2  Use Standard deviation (SD) For grouped data 

 𝑆𝐷 = Σ𝑓. 𝑥−𝑥 ( )
2

𝑁
       

              = 5×1.72+8×1.32+12×5.32+5×1.72

30 = 12. 65

             𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = 𝑆𝐷2 = 12. 65
 

 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑉𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 (𝐶𝑉) = 𝑆𝐷
𝐴𝑀 × 100 = 12.65

6.7 × 100

Formula for 
Standard 
deviation (SD) 

 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 (𝑆𝐷)𝐹𝑜𝑟 𝑔𝑟𝑜𝑢𝑝𝑒𝑑 𝑑𝑎𝑡𝑎
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For grouped 
data        where           𝑆𝐷 = Σ𝑓. 𝑥−𝑥 ( )

2

𝑁 𝑁 = Σ𝑓
                      Or 

 𝑆𝐷 = Σ𝑓𝑥2

𝑁 −  𝑥 ( )
2

Q)Calculate the SD , Variance & Coefficient of Variation in  height of a class of students 
from the following data: 

Height in 
cm. 

150-154 155-159 160-164 165-169 170-174 175-179 

No. of 
students 

6 11 16 14 9 4 

​
 
 

Question  
Determine the SD , Variance & Coefficient of Variation on time spent on homework 
each week by students in a high school from the following data: 

Time in Hours 0-2 3-5 6-8 9-11 12-14 

No. of students 5 12 20 8 4 

 
 
 

Property of Standard deviation 
The standard deviation (SD) when considering only two numbers, a and b. The formula 
is: 

                          𝑆𝐷 = 𝑎−𝑏| |
2

 
Shift of Origin: If you add or subtract a constant from all data points (shifting 
the data set on the number line), the standard deviation does not change.  
 
Change of Scale: If you multiply or divide all data points by a constant (changing 
the scale of measurement), the standard deviation will change proportionally.  
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To give an example with actual numbers: Suppose a=15 and b=5, the standard 
deviation would be calculated as: 
                     𝑆𝐷 = 15−5| |

2 = 5

 
If you add 10 to both numbers (shift of origin), now a=25 and b=15, the new 
standard deviation would still be: 
                    𝑆𝐷 = 25−15| |

2 = 5

 
However, if you double both numbers (change of scale), now a=30 and b=10, the 
new standard deviation would be: 
                  , SD also Doubles 𝑆𝐷 = 30−10| |

2 = 10

Combined SD   
Example:Let's say we have two groups of data:  
Group 1:   𝑛

1
= 10,  𝑥

1
= 70,  & 𝑆

1
= 5

Group 2:   𝑛
2

= 15,  𝑥
2

= 80,  & 𝑆
2

= 7

Here ​ 𝑛
1
, 𝑛

2
 𝑎𝑟𝑒 𝑛𝑜.  𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠  𝑥

1
&𝑥

2
 𝑎𝑟𝑒 𝐴𝑀,    𝑆

1
, 𝑆

2
 𝑎𝑟𝑒 𝑆𝐷

To Find combined Standard Deviation 
Formula for Combined SD, 

 𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝑆𝐷 =
𝑛

1
𝑠

1
2+𝑛

2
𝑠

2
2+𝑛

1
𝑑

1
2+𝑛

2
𝑑

2
2

𝑛
1
+𝑛

2

            

 𝑑
1

2 = 𝑥
1

− 𝑥
𝑐( )2

     &      𝑑
2

2 = 𝑥
2

− 𝑥
𝑐( )2

                            𝑥
𝑐
 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝑚𝑒𝑎𝑛

                                      𝑥
𝑐

=
𝑛

1
𝑥

1
+𝑛

2
𝑥

2

𝑛
1
+𝑛

2

Step 1: Find  𝑥
𝑐
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                             𝑥
𝑐

=
𝑛

1
𝑥

1
+𝑛

2
𝑥

2

𝑛
1
+𝑛

2
= 10×70+15×80

25 = 76

​
Step 2: Find &  𝑑

1
2  𝑑

2
2

 𝑑
1

2 = 𝑥
1

− 𝑥
𝑐( )2

= 70 − 76( )2 = 36

 

  𝑑
2

2 = 𝑥
2

− 𝑥
𝑐( )2

= 80 − 76( )2 = 16

​
Step 3: Apply Combined SD Formula and substitute the values 

 𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝑆𝐷 =
𝑛

1
𝑠

1
2+𝑛

2
𝑠

2
2+𝑛

1
𝑑

1
2+𝑛

2
𝑑

2
2

𝑛
1
+𝑛

2

 𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝑆𝐷 = 10×52+15×72+10×36 +15×16
25 = 7. 96

Question 1 
Factory A has 30 employees with a mean salary of ₹ 4,800 and a standard deviation of 
salary ₹ 10.  
Factory B has 20 employees with a mean salary of ₹ 5,000 and a standard deviation of 
salary ₹ 12.  
The questions are:  
(i) Find the combined mean salary and standard deviation of salary.  
(ii) Examine which factory has a more consistent salary structure as far as satisfying 
its employees is concerned. 
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Standard 
deviation (SD) 
of the first n 
natural 
numbers 

The standard deviation (SD) of the first n natural numbers, or the 
formula for the standard deviation of any sequence of n consecutive 
natural numbers. 

  𝑆𝐷 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑛 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 = 𝑛2−1
12  

 

 

 
                     Quartile Deviation (QD) & Coefficient of Quartile Deviation 
 

Quartile 
Deviation (QD) 

It is the average of the distances from the median to the first quartile 
(Q1, the 25th percentile) and the third quartile (Q3, the 75th 
percentile).  
 
It essentially measures the spread of the middle half of the data. 
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It is particularly useful for open-ended classifications where you 
don't have detailed data about the lower and upper extremes of the 
distribution. 

Formula for 
Quartile 
Deviation (QD) 

,  QD is also known as the Semi-Interquartile Range, 𝑄𝐷 =
𝑄

3
−𝑄

1

2
 

 is called as the inter quartile range​𝑄
3

− 𝑄
1

​
 𝑄

3
, 𝑄

1
 𝑎𝑟𝑒 𝑇ℎ𝑖𝑟𝑑 & 𝐹𝑖𝑟𝑠𝑡 𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒 

 

Coefficient of 
Quartile 
Deviation 

   𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑄𝐷 =
𝑄

3
− 𝑄

1

𝑄
3
+ 𝑄

1
= 𝑄𝐷

𝑀

 𝑀 𝑖𝑠 𝑡ℎ𝑒 𝑚𝑒𝑑𝑖𝑎𝑛 =
𝑄

3
+ 𝑄

1

2

Example 
Find the value quartile deviation & Coefficient of Quartile Deviation for the following 
observations:  
14, 16, 13, 15, 20, 18, 19, 22 
 
Step 1 : Arrange the observations in ascending or descending orders 
13,14,15,16,18,19,20,22 

​𝑛 = 8
Step 2 : Apply the formula & Find ​𝑄

3
 & 𝑄

1

     ​𝑄
𝑖

= 𝑖
4 𝑛 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒

Here we are asked to find value of  first quartile so ​𝑖 = 1

So,   𝑄
1

= 1
4 𝑛 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒

        𝑄
1

= 1
4 8 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒

              =  2. 25𝑡ℎ 𝑉𝑎𝑙𝑢𝑒
               = 2𝑛𝑑 𝑣𝑎𝑙𝑢𝑒 +  0. 25 × 3𝑟𝑑𝑣𝑎𝑙𝑢𝑒 − 2𝑛𝑑 𝑣𝑎𝑙𝑢𝑒( )
             ​= 14 +. 25 × 15 − 14( )
              = 14. 25

Similarly  𝑄
3

= 3
4 8 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒 = 6. 75𝑡ℎ 𝑣𝑎𝑙𝑢𝑒

 = 6𝑡ℎ 𝑣𝑎𝑙𝑢𝑒 + 0. 75 × 7𝑡ℎ 𝑣𝑎𝑙𝑢𝑒− 6𝑡ℎ 𝑣𝑎𝑙𝑢𝑒( ) = 19 + 0. 75 = 19. 75
Step 3 :Use the QD formula 

             ​𝑄𝐷 =
𝑄

3
−𝑄

1

2 = 19.75−14.25
2 = 2. 75
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Step 4: Use the Coefficient of Quartile Deviation formula 

 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑄𝐷 =
𝑄

3
− 𝑄

1

𝑄
3
+ 𝑄

1
= 19.75−14.25

19.75+14.25 = 0. 08
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Q)Calculate the value quartile deviation & Coefficient of Quartile Deviation for wages of 
the labours given below: 
 

Wages(Rs.) 30-32 32-34 34-36 36-38 38-40 40-42 42-44 

Labourers 12 18 16 14 12 8 6 
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     Relationship between SD, MD, & QD for Normal or symmetrical distribution 
 

Relationship 
between SD, 
MD, & QD for 
Normal or 
symmetrical 
distribution 

 2𝑆𝐷 =  2. 5 𝑀𝐷 =  3𝑄𝐷 
 

 𝑁𝑜𝑡𝑒:  𝑆𝐷 >  𝑀𝐷 >  𝑄𝐷
●​ The standard deviation is usually the largest because it squares the 

differences from the mean, giving more weight to extreme values.  
●​ The mean deviation does not square the differences, so it is typically 

smaller.  
●​ Finally, the quartile deviation only looks at the middle 50% of the 

data, thus excluding any outliers or extreme values, which usually 
makes it the smallest of the three.​ ​ ​ ​  
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                                Dispersion Relationship in Linear Variables: 
 

Dispersion 
Relationship in 
Linear Variables: 

If two variables, x and y, are related by the linear equation 
 and the dispersion of x is known, then the 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0,

dispersion of y can be determined as follows:​

 𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛 𝑜𝑓 𝑦 = 𝑎
𝑏

|| || × 𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛 𝑜𝑓 𝑥
 
Example: if the standard deviation of x is 6 and the coefficients a 
and b are 2 and 3 respectively, the standard deviation of  y would 
be:____ 
​

 𝑆𝐷 𝑜𝑓 𝑦 = 𝑎
𝑏

|| || × 𝑆𝐷 𝑜𝑓 𝑥

 𝑆𝐷 𝑜𝑓 𝑦 = 2
3

|| || × 6 = 4
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Chapter 15: Probability 
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Extra Questions With the Concept of Combinations 

 

 

 

 

QA by Nithin R Krishnan 
450 



                                            CA Foundation Paper 3 - Statistics 
 

 

 

 

 

 

QA by Nithin R Krishnan 
451 



                                            CA Foundation Paper 3 - Statistics 
 

 

 

 

 

 

QA by Nithin R Krishnan 
452 



                                            CA Foundation Paper 3 - Statistics 
 

Chapter 16: Theoretical Distributions 
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Chapter 17: Correlation and Regression 
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