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  Chapter 14 - Measures of Central Tendency and Dispersion  

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 52, 96, 90, 88, 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

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 
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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? 
 

          Transformation of the Arithmetic Mean by a Constant Factor 

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.  

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? 
 

  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 
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 (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 
 (c) 10 years 
 (d) 15 years 

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 

                               Arithmetic Mean for Grouped Data  
 

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

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

Height 
in cm. 

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

No. of 
student

s 

6 11 16 14 9 4 
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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 

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 

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. 
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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 
● 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 students 𝑛𝑡ℎ 
are advised to use option hitting method to solve the questions on GM. 
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                  𝑜𝑝𝑡𝑖𝑜𝑛( )𝑛 =  𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
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 

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
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                                   𝑁 = Σ𝑓 = 6
 
Finding root other than square root is not possible in simple calculators. So students 𝑛𝑡ℎ 
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

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 their 𝑥 𝑦 𝑥𝑦 
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 individual 𝑥

𝑦

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 
 (d) 38 

Harmonic mean(HM) For Grouped data 
 𝐻𝑀 = 𝑁

Σ 𝑓
𝑥
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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

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. 
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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) 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 are:  2𝐴 +  𝐺2 =  27
 (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) 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 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  
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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. 

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. 
 

                            Ungrouped Data 
 

 

            𝑀 = 1
2 𝑛 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒

 
                       𝑛 𝑖𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
 

Quartiles  
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            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

 

Deciles             𝐷
𝑖

= 𝑖
10 𝑛 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒 𝑖 = 1, 2, 3, 4.... 9

 
                    𝑛 𝑖𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
 

Percentiles             𝑃
𝑖

= 𝑖
100 𝑛 + 1( )⎡⎣ ⎤⎦

𝑡ℎ
 𝑉𝑎𝑙𝑢𝑒 𝑖 = 1, 2, 3, 4..... 98, 99

 
                    𝑛 𝑖𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠
 

Q)Determine the median, Q1, D4, P76 of the following set of numbers:  
12, 37, 24, 45, 29, 11, 33. 
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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 X: 

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

(a) 22 
 (b) 20 
 (c) 15 
 (d) 30 

 

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 
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                                            Discrete Grouped 

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 

Find  
 𝑃

45

x 3 4 5 9 10 

f 3 5 11 5 2 
 
 
 
 
 
 
 
 
 
 
                                     
                                        Continuous grouped data 

Median  

 
 
 

Quartiles  
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Deciles  
 
 
 

Percentiles  
 
 

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 
 
 
 

 
 
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 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 
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— 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 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  
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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 

       
● 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 =
Note: The Final Answer should fall within the Modal Class. 
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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 

                          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: 
Mean= Median= Mode 

For Positively Skewed (Skewed Right) Distribution: 
mean > median > mode. 

For Negatively Skewed (Skewed Left) Distribution: 
 mode > median> mean 

For Moderately Skewed Distribution: 
 
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 
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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 
 (d) None of the above 

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 
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 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  



                                            CA Foundation Paper 3  Marathon  

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 value 

in a dataset. 

 
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. 
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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
         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
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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 
values is spread out or clustered together.  

● It is a measure of how the data points in a dataset are 
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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 
 
Narration with 
an example 

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:  
 
Step 1 Identify the largest observation (L), which is 58 in this case.  
Step 2 Identify the smallest observation (S), which is 23 here.  
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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 

 
                              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

                   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
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 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

 
 
 
 
 
 
 
 

Q) What is the value of mean deviation about the mean from the numbers 5, 8, 6, 3, 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 
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 (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 

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. 

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 
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 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) 
For grouped 
data 

 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 (𝑆𝐷)𝐹𝑜𝑟 𝑔𝑟𝑜𝑢𝑝𝑒𝑑 𝑑𝑎𝑡𝑎
 

       where           𝑆𝐷 = Σ𝑓. 𝑥−𝑥 ( )
2

𝑁 𝑁 = Σ𝑓
                      Or 

 𝑆𝐷 = Σ𝑓𝑥2

𝑁 −  𝑥 ( )
2

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 9-1
1 

12-1
4 

No. of 
students 

5 12 20 8 4 

 
 
 
 
 
 
 

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.  

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

                             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
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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  
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                     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. 
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
𝑥100 = 𝑄𝐷

𝑀 𝑥100

 𝑀 𝑖𝑠 𝑡ℎ𝑒 𝑚𝑒𝑑𝑖𝑎𝑛 =
𝑄

3
+ 𝑄

1

2
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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: 
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Chapter 13  
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Sampling  

1. Need of Sampling 

Sampling is required because: 

● In many situations, we want to study a large or infinite population. 

● Practical issues like time, cost, efficiency, and vastness of population make 
complete enumeration impossible. 

● Therefore, we select a representative part of the population (sample). 

● Using information from the sample, we infer characteristics of the unknown 
population. 
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2. Term – Population 

Population / Universe 
● Aggregate of all units under consideration. 

● Number of units in population = Population Size. 

● Population may be: 

o Finite or Infinite 

o Existent or Hypothetical 

Types of Population 
a) Existent Population 

● Consists of real, tangible units. 

● Example: Population of lamps produced by a manufacturer. 

b) Hypothetical Population 
● Does not physically exist, only imagined. 

● Example: Population of heads when a coin is tossed infinitely. 

 

3. Term – Sample 
● A subset of population selected to represent the entire population. 

● Choosing a proper representative sample is very important because inferences 
are based only on sample data. 

● Number of units in a sample = Sample Size. 

● Units in sample = Sampling Units. 

● Complete list of all sampling units = Sampling Frame. 

 

4. Term – Parameter 
● A characteristic of a population (based on all units). 

● Inferences are drawn about population parameters using sample observations. 

● Examples: 

o Population Mean 
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o Population Variance 

 

5. Term – Statistic / Estimator 
● A statistical measure computed from sample observations. 

● A statistic is a function of sample values. 

● If sample values are , then: 𝑥
1
, 𝑥

2
,..., 𝑥

𝑛

 𝑇 = 𝑓 𝑥
1
, 𝑥

2
,..., 𝑥

𝑛( )
● Used to estimate population parameters. 

● Examples: 

o Sample mean, sample variance, sample proportion. 

 

6. Sampling Fluctuations 
● Sample statistics vary from one sample to another. 

● This variation is called Sampling Fluctuation. 

● Occurs because sample units change from sample to sample. 

 

7. Sampling Distribution, Expectation, and Standard Error 
● If we list values of a statistic from all possible samples of fixed size, we get its 

sampling distribution. 

● Expectation = Mean of the sampling distribution. 

● Standard Error (SE) = Standard deviation of the sampling distribution. 

Properties of SE 
● Indicates precision of sampling. 

● SE is inversely proportional to √(sample size). 
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8. Standard Error – Formulas 

A. When Statistic is Mean 
(i) Simple Random Sampling With Replacement (SRS WR) 

 𝑆𝐸 𝑥‾( ) = σ
𝑛

(ii) Simple Random Sampling Without Replacement (SRS WOR) 

 𝑆𝐸 𝑥‾( ) = σ
𝑛

𝑁−𝑛
𝑁−1

 

B. When Statistic is Proportion 
(i) Simple Random Sampling With Replacement (SRS WR) 

 𝑆𝐸 𝑝( ) = 𝑝𝑞
𝑛

(ii) Simple Random Sampling Without Replacement (SRS WOR) 

 𝑆𝐸 𝑝( ) = 𝑝𝑞
𝑛

𝑁−𝑛
𝑁−1

 

Finite Population Correction (fpc) 

 𝑓𝑝𝑐 = 𝑁−𝑛
𝑁−1

Used when sampling is without replacement. 

Sample Survey 
 

1. Meaning of Sample Survey 
● Sample Survey is the study of an unknown population based on a 

representative sample drawn from it. 

● It answers the question: How can a part of the universe reveal the characteristics 
of the whole universe? 

● This is possible due to the basic principles of sample survey. 
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2. Basic Principles of Sample Survey 

A. Law of Statistical Regularity 
● If a fairly large random sample is selected from a population, then on average 

the sample will possess the characteristics of that population. 

● Foundation principle for sample representativeness. 

 

B. Principle of Inertia of Large Numbers 
● Larger samples provide more reliable, accurate, and precise results, assuming 

other factors remain constant. 

● This is a consequence of the Law of Statistical Regularity. 

 

C. Principle of Optimization 
● Ensures optimum efficiency at: 

o Minimum cost, or 

o Maximum output at a given cost. 

● Achieved by selecting an appropriate sampling design. 

 

D. Principle of Validity 
● A sampling design is valid only if: 

o It provides unbiased estimates. 

o It enables valid tests about population parameters. 

● Only probability sampling ensures validity. 

 

3. Complete Enumeration 
● When every unit of the population is studied, it is called complete enumeration 

or census. 

● Provides full information, but often impractical. 
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4. Preference for Sample Survey over Complete Enumeration 

A. Speed 
● Much faster because only a portion of the population is studied. 

 

B. Cost 
● Cost per unit is higher in sample survey (requires trained personnel). 

● But overall cost is lower because fewer units are covered. 

 

C. Reliability 
● More reliable results due to: 

o Trained enumerators 

o Better supervision 

o Use of modern techniques 

 

D. Accuracy 
● Complete Enumeration: 

o No sampling error 

o But non-sampling errors may occur (recording errors, bias, wrong 
interpretation). 

● Sample Survey: 

o Sampling errors exist but can be reduced by: 

▪ Increasing sample size 

▪ Using proper sampling design 

o Non-sampling errors can also be controlled. 

 

E. Necessity 
● Sampling is mandatory when: 

o The process is destructive (e.g., testing bulb lifespan). 
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o Population is hypothetical (e.g., infinite coin tosses). 

● In such cases, census is impossible. 

 

Note: When population size is small, sampling is not needed. 

Errors in Sample Survey & Types of Sampling 
 

1. Errors in Sample Survey 

Meaning 
● Errors or biases in a survey are defined as the difference between the 

population parameter and the value obtained from the sample. 

● Since only a part of the population is studied, sampling errors are unavoidable. 

 

A. Sampling Errors 

These errors occur only in sample surveys, not in complete enumeration. 

1. Errors due to Defective Sampling Design 
● If a non-probabilistic sampling design is used, sampler’s bias or prejudice 

affects the results. 

2. Errors due to Substitution 
● Enumerators sometimes replace the selected unit with another unit for 

convenience. 

● Since sampling design is not strictly followed, this leads to bias. 

3. Errors from Wrong Choice of Statistic 
● Incorrect statistic chosen for estimating a population parameter results in wrong 

conclusions. 

● Example: using mean when median is more appropriate. 

4. Variability in the Population 
● When population units vary widely, errors may increase. 

● Can be reduced by using complex sampling designs: 

o Stratified Sampling 
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o Multistage Sampling 

 

B. Non-Sampling Errors 

These errors occur in both sample surveys and complete enumeration. 

Causes of Non-Sampling Errors 
● Lapse of memory 

● Ignorance, carelessness 

● Biases of enumerators/interviewers 

● Psychological factors (vanity, preference for certain answers) 

● Non-responses from interviewees 

● Wrong measurement of units 

● Communication gaps 

● Incomplete coverage 

 

 2. Types of Sampling 

Sampling techniques are classified as: 

 

A. Probability Sampling 
● Each member of population has a known and non-zero probability of being 

selected. 

● Common types: 

o Simple Random Sampling 

o Stratified Sampling 

o Multi-Stage Sampling 

o Cluster Sampling 

o Systematic Sampling (partly) 
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B. Non-Probability Sampling 
● Units are selected based on judgment or convenience of the sampler. 

● No known probability of inclusion. 

● Also called Purposive Sampling or Judgement Sampling. 

 

C. Mixed Sampling 
● Combines both probability and non-probability elements. 

● Systematic sampling often falls under this category. 

 

 3. Commonly Used Sampling Processes 
 

A. Simple Random Sampling (SRS) 

Meaning 

Each unit in the population has an equal chance of selection. 

Characteristics 
● May be with or without replacement. 

● Very simple and effective when: 

a. Population is not very large 

b. Sample size is not very small 

c. Population is homogeneous 

● Free from sampler’s bias. 

● All significance tests are based on SRS theory. 

 

B. Stratified Sampling 

Used when the population is large and heterogeneous. 

Steps 
● Divide population into strata (homogeneous subgroups). 
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● Select samples from each stratum. 

Purpose 
1. To represent all sub-populations. 

2. To obtain estimates for each stratum as well as the whole population. 

3. To reduce variability → increases precision. 

Allocations 
● Proportional Allocation: Sample sizes in strata proportional to population size. 

● Bowley’s Allocation: Variation of proportional allocation. 

● Neyman’s Allocation: When strata variances differ significantly; sample sizes 
based on population size × standard deviation. 

Not advisable when: 
1. Population is small 

2. No prior information available 

3. No clear differences among population units 

 

C. Multistage Sampling 

Used for large, widely spread populations. 

Features 
● Sampling done in stages (first-stage units → second-stage → third-stage, etc.). 

● Large coverage. 

● Saves cost and effort. 

● More flexible than stratified sampling. 

● But usually less accurate than stratified sampling. 

 

D. Systematic Sampling 

Sampling at regular intervals after selecting the first unit randomly. 

Features 
● First unit selected randomly → next units selected at fixed intervals. 
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● Partly probability (first unit random) and partly non-probability (subsequent units 
fixed-rule). 

● Very simple and cost-effective. 

● Requires updated sampling frame. 

● Drawback: If sampling interval coincides with hidden periodicity in population → 
very biased results. 

 

E. Purposive / Judgement Sampling 

Meaning 

Sampler selects units based on judgment and belief. 

Characteristics 
● Completely subjective. 

● Non-probability method. 

● Cannot be used for statistical testing or drawing valid population conclusions. 

● Results differ from person to person. 
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Chapter 17: Correlation and Regression 
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Chapter 4: Mathematics of Finance 
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Short Trick for Solving CAGR Based Questions 
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option
120 (170 - 120)

= 600RH
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-
00 -

Product--
-- c =r

B= T
.

#

monunibian
CBb"= (+Bla -

- ②0
# m=3 m = 2↑

-

mrb2=[m+Apac
2

7

- 3 x2xk2= (3+2(x2x5
= 15

. 81

6x
= 25x12x5

↳ = T250 = 15- 81
=
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

m = 1n = 2

2mnb2= (m +n)aa
S

(x2x36 = 9x4XP

p =z

]·
-

-> -
x+7x)+ 12 = 0

Sum = -7

3 Pro-12

-- C = -3, B =
- 4

-

(+By= -3-42 49

(-B
== (3 +D= 1

Sum of Root = 49+ 1 = 50

Product = 49x1 = 49

O &
-----

-
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-
-

-

2 ,
and B

3+4abE
At the

C --B = O

W= 6
.9

a+ B = I (x+p) = 22+p+
=== 2B +2

+24B
=>1

CB = S =B
=24B +4CB

(C +B)= (- B)+ 42B
n= 42+4x8

= 16+32
-

2+ B =
- 1

= 45
2B = 5

k=T,· S= 69

&E =
- +

15

18- 10x10 + 1 z= 6 T
X2

E = 100 - 100 + / change sign

I
+ 5

= -I

x = 9 . 9 o



                                            CA Foundation Paper 3  Marathon  

 
 

 
 
 
 
 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

= x

2 +1=x

O 2x+ 1 = x -
·

2x+ 1 = 32
T

O Ix22x
- 1=

4+ 4

-ac2

O
/

③x2
-

O

O

⑳5

6
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

s -

=-of
constant

=Fro

1 + 1 - 1 = 1

X Sum = -1 =T
E Product = -(i)--

=

1 -1= - 1

- |x - 1x1 = 1

Sumofroot = O

Product=- 6

-

1 +2-3= 0

1x2x23)
=-
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Chapter 6: Sequence and Series – Arithmetic and Geometric Progressions 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

Sum =
-7

Prod = 27

- 1 +3- 9 = - 7

- (x3x - 9

=27

5
- -
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-

S
·zizi S-

-12-S Option- Put n =3
T

9 + 3+ 1 = 13/

a
,

9,.......... an

d= a
,
- a

=

= 9-a= 99 = ....
= a- an - 1

an = a+q - Dd
⑧

az=
a+ 6& a +a - 1)d

ag= a+ 7 d n *
da= a+8d

g99d =

fand
a

,00a
+

E=9200 =0.739

(n - 1d

=
z

= a+ 42d = 5a+ 45d =
2a = 3d

a=d

-- - - -

- -

&~ 94 = 3a

a+ 3d = 39

3d = 29

tion
Hit

3x2
= 2x)

6 = 6

LHS= RHS
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-

Tet a b=2 c =3

a b+c = 1 - 2+ 3 = 2
= b

O

-
-

= -

a
, an ag

92-9 ,
=95-92

= ---

44-5 =( k+37 (k+ 10) = (4k-5)
44-5 - 75 -3 = 25+ 10-44+5

h
-W --23
SS

⑧
-

a = a+ ad = 66

S
a+5d= I a+ 5d+49 = 66

-

=> 38+ 40 =66

4d = 28-a+35= 38 d= 7
=

a =2

a
co =Hadxz

=1
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

75
,
80. ........ 25555

an
-m =? a =75d=5 2

an = a+ - 1)d I m
=5097

25555= 75 +( - 175 =

= -

+Fo
a+ 14x1 .5=30 .5

a = 9 . 5 39 . 5

a
, 7

= a+ 16d
30.5 +6d = 39 .5

=9 .5+ 16x1
.5 &

d = 1 .5
=33

.

54 -

Sn =(2a +( -Da)

O O 0
Sn = 143 az = 5

m= 13 a+20=
-=>=

y3 (a + 12d)
a+2x1 . 5= 5

a = 2
-
-

·z=E(a+6d

11 = a+ 6d
la+4d

1d d=
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

E 11 13 , ........
a d= 2

an = a+ - 1)d I Sn=99 = 11 +( -12

88 =(n -Rz In =45/ = 2475,S T

Syx42+6x4
20

-
94= S45 I Sz=x36x3= 120 -72

= xy = 72

=> O
O am = Sm-S

E m - 1
-

↓ T- 3 m+5m - (3(m-1+5(m- 1)
-

= >m+ 5m = (z(mi+1+2m)+5m- 5]
3x27+5x27 = 3m-5m = (3m2+3+5m- 5)

25
- (3x25+5x26) =-Sm+5 my+2 +m

164 - 6m +z

O 162 = 6m

an
E Sn=225 m==

a= 1 a=0

② 313743

+ 49
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

E

-

18,
3 Sum = 6

2x3 =6

O -
-
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-

O
-

-8-

② 15x15
= 225] I

⑧ O
-

- -

-

a
,
a+d
,
atad
,
a+3d

,=-

a
, a2az94

a+d + a+2+a+3d = 42
6

3a+ 6d = 42
a= 6d=4

-

② 68
,
132196

,
260

- S

---
646404

=

O
#-Ed

,
a

,
a+ d

X
* 20x23x26 =16
-

Divide 69 into 5 parts -

which are in AM

a - 20 ,
a-d
,
a

,
a+ d
,
a+24
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

a
= -

My

= =

# Sn= a()

W
=a
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

RHS= 0. 00032
a=25 optionHitM= =

+s = 25x(-n
- 1

a
n

=

3125 option a

n - 1

- I 4 = 25x(Xan = ar n = 1
7

-z
= 25x() by opt 25x() = 0.000

O
-

am

X ar= I
5=-

Try option a
4x75=

G 4)x()= 4x = Y

Start-(103- 1= 1025/-15

⑰-)(+1)= 1025My- 1)
E# 40 1024

r= L
-

-

----

A
= 27 ag = 729

aq =27
as =729

6 - IN -

②Q 9 = 183-
ArarI

r3= 27 Ir= 3
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

--

#
(Mid)"

*
--

E (3)=

So = Fr
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-

- .......

I
r= + a = 1 1 +> Change

3 sign- 5==
=

+

3 =

&..... .......

me
~ a=t r=1

O

=

a=1r= - 1

So = Er=fi
O -

2

a= 1 r= x& y =Sa
-

1 -%

y =
y(1-x)= 1

y
= yx

= 1

y
- 1 = yx
x= E



                                            CA Foundation Paper 3  Marathon  

 

 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

O ⑧
10+ 30+90 = 130

90+30+ 10 = 130

-

-

O
S

- aa i
O xax

=

a= 22S-
- #

I
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

+3 +33
-

d= 3 r= 1 =0 . 2

a= 1

So= Fr
=or

= 2

o ---

E HM=
abc a,

b,
b= b=
②-

E
-

- ---y= 2 z = 4
O

1 22
,
1xz+ 2x8,

2742

5 ,
10

,
20

I
10 = Fx20
=To=

0,
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

# (a
=(s)"
-1

3

-

O

F
I

-

X

X
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Chapter 12: Blood Relations 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-

(Pxp-xp3x .....
pn)/
In

1 + 2 +3+.....)

- (P(px***
= P

- 24

put n= 2 in option
and check which optio

give+ 24
Option A

is thecrss

-

12

put n = z

-

- (5marks)

z
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-

-

-

-

T-
-

-

-

- -

-

--

6

I

--

-

>
-

-
>
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TYPE 1 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

=
=-

#-

I-- -

#T
--

M
-

-T
#andfath

T O

I
gi
↳

Ramesh,

- · F-

I

-
E

T-T

A
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-

-

-

-

-

#=-T
I

O TF-DB-

*
- -

-

- #⑮bar
-

&attalwa↑

#
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-

-

-

O TTE
O

--

- -

- ⑤-

I
---Q- R

-

- ---
- I
① #F

ThTa-
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-
②

I
- ⑦-B

- -

- --Sheetal
- I

-Madhur-
I

6 Suresh-m-Rami

- --

--

TE-E-B
E

-

-

#-

O

·
⑪ is
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

--

- -

&himasa

⑭ya-shyam
-

E ⑭T5
I

O ⑪-P

- -

C

---

-

D-

--

#-T
-

#T
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TYPE 2(Pointing at a Person) 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

E- -

- T --

- - -

a=P
- -

- -

-

Housewife

& #a
#dent

17 -

-

- #
---- - T
-

#

=
-

Regener Listener
- =
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

"Tell Bakemore about him,
-Listen

You
are hiding something

"

"He is a monster's

"I am ad =f him'

Ret manit women
=
-

Titandjata .I =

Father #
I

⑭time-Do the III
E
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

speaker-

E TO-T
I I

Vinod Viskal

speak Ref man Suresh- F
-

- -
-

⑭other
·

- motherhand
O I

Suresh

Ret speake wom sumiti
- - -- --

-

Wit-> Woman

Sumit
I Woman

& Daughte in
Law

T-O-

I

Re Speaker Re Daughter speake
---- ->

-

Mother Husband-Sister

St
-
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

ami
mom's

=
earu Listers - T

mother
I

E mother-i
I kam

Shyam
specks Ded Amit's

--- -

- -

G mon
Amit

# Grl
speak vist

--

-

-

-
->

ST= mother

I I-

⑭ Friend

Speake Liste Deepika
- => --

a
-

my
Ramlal E

-

- - I

⑫
- ⑳epika
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

spenken
P--thei

-

Bo
- ⑮ght

+ - mother
- - father
-- Siste

-

⑰ T
I

F ⑭
5) - fatte

-

Z -> # daughter
a Sister

-- #
②
⑰
①
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Chapter 9: Number Series, Coding and Decoding and Odd Man Out  

 

 

 

 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-
-

-

-

-↳
E

-
-

- %x
N I

X
O

... ...... %
7/
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

EJOTY

↓

w
O

O
O

g
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

TAC =
20+ 1 +3

=24
--

CAT = 3 + 1 +20

=4
-

DOG = 4 +5+7

= 26

27x3 - 26

= 81 - 26

=55/S
-

-
on

-

-

-

Exam = -
+
+ +T+ 13 = 43-= 39

-

O
PPER= 16+ 1 + 16+ 5+18 = 56 -5 == 51

PASS = 16+ 1 + 19+ 19 = 55-1
- 51

- -O
O
-

-

E NAND

AND 62 = 14+ 19

O =3

1 + 14+4 = 19

Backwardsum=
3x27-19
= 62
=

4x27 - 33

= 7 y



                                            CA Foundation Paper 3  Marathon  

 

 

 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

MADRAS DELHI
+(+ +1 +H+H)

- NBESBT ↓
E F

HONEY
+24+2+27+2+ it ave

-JapGA

-M ↑ RESENT

L NEITNO ↓ X

E OER
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

↑ N

27-
= 13

-
- 13th -

# FET MILD
:

&

E YVZu N W

CHANAS S TUPID

②ste

-R

8

E
X O

F
+ 3

358 12 17

E -
2 3 4 +5
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

& H NORTH
↓+4

1 FBMUL ↓ t
Op

+
+Y

+4

&

E Summ

- 0 - -
- O
-

-

5 -> good
O 3 -Bad

8- and
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

& -

is very
-> Hui Duga⑳ -# Smart-> k ,

-
-

O
-

#

E

O
-

-

- -
① 1- Exam

124x3/3X4
15 5x3/3x5
16 4 x 4

18 6X3003x6
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

abl/b/a/b
ab

-

b
. b. a/a/4

bbaab

-

../.
②
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

=....
Huge

incra

wr is involve

⑧

x4X4X I
or multiplication

--

↓tim- 2

322572EE211-213-2 - 2

6 primie no :

144

O Eatgetot, 2

#14
w

O 2123155
-

810 24

6xz = 12+ 1 = 13

13x2 = 2)+ 2= 28

28x2
= 56+ 3=59

59x2 + 4 = 123
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-
=40

~
↑

Q
38+ 40

I S 19 14-
-L
~ x2+ 2xz+ 2

- *2+ 3

85

O 23/ 33143 153,5 E- 1

83- 1

X5

-

27

&
O ↓+ ↓1 x

23435363
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

&
2 is nota

multiple of3
*

O ·

&
↓
S1 isa perfect

O Sq

[

4x2 + Y

12x3 + 6 = 42

42x4 + 8 = 176

W 176X5 +10 = 890

G
1514313 2 1 21021 u

⑧ 8



dx

&
=Ix=*

n - 1 =I =

Acne 5I=ex↑

- Y2
=

-
=IF

=>
5x" + e" +

10 logi + +
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Chapter 8: Basic Applications of Differential and Integral Calculus in Business and Economics 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

0

E

8
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

O
=

-

G
⑧

↓

# loga

Ar
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-
w

x(x2- 2x) - x + 2) dix((x2- 3x + 2)

⑧y =
y3- 3x+ 2

&=>

= 3x2- 3x2x + 2

= 3x2- G +2

OFF
= 3x4+ 5x3+x

E
= (2+

3
+ 15++4t + 1

x+X + 47

=
- 12 + 15 - 4 + 1

=IS-16

= -oT S

der =e
-

Q1⑪
dan

= ex]
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

&

=>

↑

&
-

I #&g
-

-

= xdlog + logxd,
= xX]T log

- It log?
= loge +loge" = loge

Menox
NumNume

(Deno

eg
=
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

⑧

=als
W Fee

=

x(4x)

-

⑳ 8
K

>

I #= x

a= 1
.

6 b = 1

?I
C =

&&
d= - 1

= T,
S
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

8 a = 3b= 6c = 4

d= - 10

#op
2-1)

e
= 525

decdx

=x-2

e10001

# =
= Y

&Xdloe e

=iTogi
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

G'bil=Be=e =3x

-
ex4

8'(0) = 0 G(0) = 3x=3
,-

---- - -

=
12x4=xxbe+x3

- o

E = 12-12xe + 1

=*#

⑧
& = (= 5)

T

O
ay = 2 + - 11)

dt

&t = 2 - ()

ea(1) = E

=
= = +
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

=2

& =dat=
ca

Q-②

=
E

=
al

& a=-
at N +①

,

FindYxy+ yx = 0

dx

T-
-- =it

-

# =

=
=-

-i
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

,

C
--

E

E a sta

=
ay y

=
=
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

->

-

-08
.

=

y=x

->=[log
= x (1 + rogn)

= logy B= T

=y
-> =y* log

-y

= = ye
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

=
=3
=Gx

F A
= 4
-
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

H
=

&
-- 1

= IXEX(c+ 1

= -(x+ 153

y = fa ,
b(y5(4)

:

=
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

O

- I

- log
2

-

- =- ylogn)

cly
Fi

E
-

i[=
O

*
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

# /10
Et

-

O
m=

=3=> 18
-

-

-# y -y ,
= my- x ,

)(y
= 10103

S
-

-

y - 7 = 10(x - 2)

y -- 7 = 1071 - 20

- #
-

2

=
- 2x

- = -2xz = -6
--
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

>3 -
2x+ 3x + 1 = 0

- 3)= 4x+ 3=
-

Find Value

E +
-

T-
67 - 4

E
↑

E # -

17 =

-

①
x= 3

,
2

-

-but
= 124030 11= 2

Put x = 3

=-30 =s
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QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  
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=. 167 + 400 = 0

1611 = 400

E 1 = an/
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-
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--

- R(x) =(500 - 1931

= 150011-

⑧

Poli) = R(1) - (() = 1500-x- 125 -500
P(x)= 1000x) - 125 - 1333
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Phl= 1000 -

-x372
(P(is)

= 1000
- xh

= 1000 - 182

- = 676
T

6x -5

= -
E -

-
>
E-

Sdll =+- -

>

- 3
- = log

(y + (+
0

103 +4

= log +x+
0
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O

- = 3x - 4

I
y =3x4x +45

& dy = 3x - 4)di 2y= 3)8x + 9

y = ((3x - 4) .
dx

y = 3x= 4x+

- 2 = z - 4 +=

55x2dx -

~Fi
= 39
-
-
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(**]
27- it

128 - 1

= 127
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- 56(1 .dx = !S(x+5x + 2)d

O
=[+]
=- + E + 2 = 4

. 833

Y E
=>

2x =(+i .
di +1 - 2x

- 2
- 2

= (+2) + (-2
= o + o - (2 +1) + (2- 4)

=-[y2] + 2 [2

-

-

-

= [
m =z a+b = 2

O

O =

E ↳
a =

=

I
SE &
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Assume t
1 + x =

-

& Different dt
- 24-7

↑ · 211dx
= d +

log + ClogiAc]= log(5] - log2
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= log
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C
- Assume

t
1 +log

=

=
2

&Sdx
= a+

x

Stdt =
=

-
=> Te

- ech
e(E- 1)
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-

xe-xe+ o

=" ei]!

=
S

↑

Alog() -21 + Blogi - 3

= S +EX x -3
=>

To find
value of A patx =3

put x- 2 6

3- 2

# !-&

-
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- 1
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2109
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I

Sa -S
72- ifRog(+3)
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-y = 10

* =
0 +y

019
x+y29

/ -"
/ Jo
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·

#T
x=0y=5

00160 y = 2x10

5- 2x07

&
x27
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&- 5

#S 4. 331 - 3 .5

- 16 +6
-24 + 14

-10 - 10*
24 +6 <36+ 14

30150-- --z
8)+ 6((2x+ 14

6. 14 <1272-8x
-841 -24

=34
--

T 10 < 31 -2220

O =3
1213712

44[7
. 33
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E - 30
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-

E
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560
-
--

-O
- ->

-
-

-
-

0 +0218

-

*Q13118
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-

#

&+
-

- =+ 18
-
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E--

It 1

C &
2 ! = 2x/

O 3 ! =3X2x/

O 4! = 4x3x2X1
.

O
C 01
⑨
C

E
②

② ↓+ = a40320
5040 40320

N= 80
. 999
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O & *
[ ==

5X

=

= 5x4x3
-

200p=
T =axo-

= looxay

[ -

tionHi
9==RHS

②

-= 0 . 75

option Hit using (3(

·
==

0 .7
-

-
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- ISHA 41

- ........
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=

9 =

T

E 9x8x 7x6

= 3024
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&. xEX1X3
O 360,

F #
-

↓ X &
O

-

-----
F ExEX3

--73
-
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EA I

- .

-

E 2xzx2X2X*1

X X
X

- -

- -

#x 5x****2x1
-

= 60
I

- B
#
-

(n -D!
- ,

T
-

3) x(- 2)1
.

-- 3) !
5 ! x(n - 4) !
100 ! x(n - as)/
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-

n = 10

-

4 x (0 - 3)1
.

- I
- ! xE) !

--

8
21 x61 = 2x720

-

-

#40
--

- - -

- Total - Arrangem in which

Gaungemen Band H comes toget
E 8240

= 120
F

-

--

M- -
-

--

-

- &

-

& 3-
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T - T

4 ! x3 ! = 24X6
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E - 14+
-

8
[x5 ! = 720x

- 3120

-

- 86+00
-

②

⑨

#

T
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-

T2= Il time

E 2

E--
--

-

O (20- 1)x(4- 1)
63x15 = 945

2

-
-

-
O

9 100

⑦⑬&D Notam

E
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IJ
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Girls-17 ! Girlsp
① Boy

4)xTDE 4! x5i
.

24x120=

O 5 ! x6 !
= 120x720

-
--

-

*E-pn-,

-n
-

1pa
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-

-

5 x"px=

-

=>
-

q
----

E

P
4

= 9x8x1xE
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- =

-
O

T ↑

c
= Pan

-r
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# c= 54

-
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=OXYNY
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= 16
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S
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- -

-
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⑧
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-

- #T
A

F - T

= -

-&

E -⑰

T X

I
-

O
-

-

·# -D

-
-

O

-
-

6 = 8

T 24 2 . D
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&

↳
D *

== 15/



                                            CA Foundation Paper 3  Marathon  

 

 

 

Problems With Conditions 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

n2- n = 44

& optionit wind "c-11 = 10 - 11

2

=E5- 11

=44/

x + = 15x6

O
= g0
-

- -

O 10 = 45,

- - ->

-
=

14
= 14

C 3

-x12
=36y



                                            CA Foundation Paper 3  Marathon  

 

 

 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

O
& -

- -
-

-

2Mand47 or 2 Mand 5L or 2M and GL Or 3MandG

42xex+ Tax* + "(x*
)
+46

6x(5 + 6x6 + 6x1 + 4
= 136

S

7I O
-

Lase It OxI
CaseI orTand3s 4Tana 25
-

# 2Tand4S
-

↳X8
-

+ 4x8 + 4x8
C4 -672

6X + 4 + 1x*x7

-

2 -

=
-

-
-

-
- -

ZWandGM or 3 and Im Of 4WandOM

O 42X81 + Tagx* ,

+ ++ *

(xa8 + 4x8 + 1x

= ad
① S

- #

Two women are selecting chair
-

4
2

= 4(x2
E and = Gxz = 12

2 !

Menselecting dais

↳
31=6

12x 120 = 1440/
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- - -

-
-- --

- ---

-
- - =

- - --

- -

RoundI 6 +2= 30

O- 22 +

Round 2 6c =
15 -- t

final 4 = 6Sem

O
Fin/ =2/

A = Sa ,
b,

<
,
d .

. .
..

7
, 4,84

O B = Sa ,
e ,
i ,

0
.

43

= , y,]

F
-

= Eb,.i
T A= Ex:

is

A = Sa ,
b,c ,

n(A) =26

-
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,,
V =

A=[
= a = =

- -

0
=

-

O
-- -

-
-

T

~
-

- O -
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-

-

AuB = [2 ,
4,

6
,

8
,

10
,
124

- -

A= 21,
2 ,

3,

- - B = 22 ,
3,

53
I

A - B = 51 ,

44
-

B- A
=25 ,

54
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Atleast/either/or 3 U
and 3M

#(AuB)=Al+ n(m)-Amd)

r (only Al=
n(A) - n(AMB)

n (on(yB)= n(B) - n(AB)

-

-

>onlyaal-AnB)
- n/Anc)
+ n(AnBnc)

n (nmy Bl = n(B) = n(bnc) - n(AB)
+ /AnBnc)

-

A
-

~

-

-
-

#
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S
(AuB)' = AnBi

= duB
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-1

(AuB) = u - AUB

C

--
#
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T #---

- - -

-

--

O
n(Eonly)= n(E) - n(Enm)

⑭
= 30 - 15

= I
SS

A
- ---B C

-
-

- -
-

--
-

-- -

-

--
Monoogthou= n (Totall - n (AUBUC)

O
= 200-M(+/BRADn

s

= 200 - (100 +70+140 - 40 -30 -60

+10 &
= 200 - 198

= 10
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A= 2 1 ,
2

,
3 ,

th

B = 21 ,
23

A= 51 ,
23

B= 51 ,
2

,33

-

03
=

#
E
=

-

- -

- d

-
-
- - z

T

O

-

2
25- 1 = 3
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ALHBD

2" = 2
5
= 32

-

-00 0000
n= 4

O 2- 1

= 24- 1

= my
O

u=1
,

2
,
3 , 43

O
E = [1 ,

2
,

33

A= [1 ,
23

E=343
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-

A= 21 ,
2

,
33

O a = 53
And= 53

-S1 ,
2

,
3

,
43

O
A = [1 ,

23

A = 53 ,43

AUD' = 2 1 ,
2 ,
3
,
43

-

Equi tattAll side areO equal

Isoides - > 2 sides

IEli , FaiFaile i Frere, ....

E

ECIC

E = SE ,, Fries , En
,
Fi
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-

O O#A
S

4 =2
I
- DT

=> -

- 22 , 43x92 ,
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-
I 22 ,

2122,474,21345
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- 52 ,33x553

52 , 5746, 5)

-
8

- - - =

- -

-

-

-

-
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- -
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n(a(xn(B)
2

o

-
-
-

O

-

a
= 24

=
-

A= 21 ,
23

- -

R = ED21 ,
2T 23-

O
-

- ----

=
(a , b) then (b, a)

# (2)(2 , D
-

⑫



                                            CA Foundation Paper 3  Marathon  

 

 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

--

-

O
G



                                            CA Foundation Paper 3  Marathon  

 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-

-

=>

E

-
-

-, , 1)
-

--
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Acordonai/Rough/yo .
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_
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- -

800Q -

-
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= F

-

x+ 1 ⑮->
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-function
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0
--

f(2x) =z(2x) + 3

= 4x+3 4x+3 = 2(2x+3) +3

O
& yimpexeX

6 f(9()
② f(g(- 2) =

x+ 2

=(2)+ 2

-
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>

=p
= - 1

=

O

=C
= - 117

x -

y

8(/)=
x

egl = 2

-
-Xen
->-) Y

=
-
-

Y
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# y
= 2x

+3

=
2x

y
- 3, = y

- 3
-
2

00 Replace y withg-

(1)
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& j=
f(y)=

Let f(y)=
xy

= x+ 1

x(y
- x = 1 I x=x(y - 1= 1

>=y y)(= y + 1

gx
-

y = 0

jk)=1 y(x- 1)= 1

=
jiy=

y =x

② y
- yx = 1

y - 1 = yx

-=z
r

+

()=

-is
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limc= 24
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x+2 - 4

linc2
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= 16x->3 -
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+
= 0

live



                                            CA Foundation Paper 3  Marathon  

 
 

 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

-

#
I log 5

e

-

↳

T
343

-- -

~
-



                                            CA Foundation Paper 3  Marathon  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

QA by Nithin R Krishnan- “If they can pass, then you can also pass.”  

O
=

& live+ 7

x4+7
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lined I-=
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I = 2x(3) +7
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& bin K
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3
+5 y +5

x+ 1
-

# G

x2 - 3x + 2 = 0
-

Sam=3 product-2

- ⑭

17-·
-

=
f(3) = x+3

= 3 + 3 =4
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#
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