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Assignment No.1

(Unit 1-5)

Q.1 a) 
Define critical thinking and explain its importance in solving problems and making decisions in daily life. 
(10)

b) 
Differentiate between inductive and deductive reasoning with examples. Explain how each type of reasoning is used in real-life situations. 
(10) 
Q.2
a) 
Read the following passage and identify the argument, along with any extraneous materials (introduction, background information, description, explanation, summary, or examples):



"Regular exercise is essential for maintaining good physical and mental health. Over the past decade, research has consistently shown that individuals who engage in physical activity for at least 30 minutes a day have lower rates of chronic diseases such as heart disease, diabetes, and obesity. In addition to physical benefits, exercise releases endorphins, which are chemicals in the brain that act as natural painkillers and mood elevators. Therefore, governments should invest in public fitness facilities and promote exercise awareness campaigns. For instance, countries like Finland have successfully integrated physical activity into their public health policies, resulting in healthier populations. By prioritizing exercise, we can reduce healthcare costs and improve overall quality of life." 
(10)

b) Analyze the components of an argument, including premises and conclusions. Provide one example each of a valid deductive argument and a strong inductive argument. 
(10)
Q3 
a) Using Venn diagrams, represent the relationship between the following sets:

· Set A = {1, 2, 3, 4, 5}

· Set B = {4, 5, 6, 7, 8}

· Set C = {5, 8, 9, 10}


Find:

·      A ∩ B

·      A ∪ B

·      A - B

·     (A ∩ B) ∪ C 
(10)

b) 
A survey was conducted among 100 students regarding their participation in three extracurricular activities: Sports (S), Music (M), and Drama (D). The results are as follows:

· 40 students participate in Sports

· 35 students participate in Music

· 30 students participate in Drama

· 15 students participate in both Sports and Music

· 10 students participate in both Music and Drama

· 12 students participate in both Sports and Drama

· 5 students participate in all three activities

Draw a Venn diagram and determine:

· How many students participate in at least one activity?

· How many students participate in none of the activities?

· How many students participate in exactly two activities? 
(10)
Q.4 
a) 
Explain the difference between linear and exponential growth. Provide real-life examples of each. 
(10)

b) 
A town's population is growing at a rate of 2.5% per year. The current population is 50,000. Calculate the population after 10 years using the exponential growth model. Also, determine the doubling time for this population. 
(10)
Q.5 
a) 
Describe the pH scale and explain how it is used to classify substances as acidic, neutral, or basic. Give examples of common household substances and their approximate pH values. 
(10)

b) 
The magnitude of an earthquake is measured using the Richter scale. If an earthquake of magnitude 7 releases a certain amount of energy, how much more energy does an earthquake of magnitude 8 release compared to magnitude 7? Use the formula log₁₀E = 4.4 + 1.5M to calculate the energy ratio. 
(10)
Total Marks: 100
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Assignment 2
(Units 6-9)

Q.1 a) 
Define a function and explain the difference between independent and dependent variables. Provide examples from real-life situations. 
(10)

b) 
Consider the following data showing the temperature over a day:

	Time
	Temperature (°C)

	6:00 AM
	20

	8:00 AM
	24

	10:00 AM
	28

	12:00 PM
	32

	2:00 PM
	34

	4:00 PM
	30

	6:00 PM
	26


Identify the independent and dependent variables. Plot the data on a graph and determine whether the relationship is linear or exponential. Justify your answer. 
(10)
Q.2 a) 
Explain the difference between correlation and causality. Why does correlation not imply causation? Provide examples to illustrate your answer. 
(10)

b) 
A researcher finds a strong positive correlation (r = 0.85) between the number of hours students spend watching educational videos and their exam scores. Does this mean watching more videos causes higher exam scores? Discuss possible alternative explanations and confounding variables that could explain this relationship. 
(10)
Q.3 
a) 
Define hypothesis testing and explain the difference between null and alternative hypotheses. Provide an example of each in the context of educational research. 
(10)

b)
A school claims that a new teaching method improves student performance in mathematics. A sample of 50 students is selected, and their average score before and after the implementation of the new method is compared. The results show an improvement of 8 marks on average, with a p-value of 0.03.

· State the null and alternative hypotheses.

· At a significance level of 0.05, what decision would you make regarding the null hypothesis?

· What type of error could occur if the null hypothesis is incorrectly rejected? 
(10)
Q.4
a) 
Explain the Law of Large Numbers and its significance in probability. How does it apply to real-world scenarios such as insurance or gambling? 
(10)
· 
b) 
A bag contains 5 red marbles, 3 blue marbles, and 2 green marbles. Two marbles are drawn sequentially without replacement.

· What is the probability that both marbles are red?

· What is the probability that the first marble is red and the second is blue?

· What is the probability that at least one marble is green? 
(10)
Q.5 
a) 
Distinguish between permutations and combinations. Provide examples of each and explain when to use which method. 
(10)

b) 
A password consists of 4 characters. The first two characters must be letters (A-Z, repetition allowed), and the last two characters must be digits (0-9, repetition allowed).

· How many different passwords can be created?

· If repetition of letters and digits is not allowed, how many different passwords can be created? 
(10)
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