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Total Marks: 100
                                                                                             Pass Marks: 50

Assignment No. 1

(Unit 1 to 5)
Question 1                                                                                                                                  (20)
(a) Explain the differences between random and systematic errors in measurements with examples. Why is it important to understand these errors in order to report the results?
(b) Explain the calculation and interpretation of measures of variability, including the range, variance, and standard deviation.
Question 2                                                                                                                                   (20)
(a) What are the advantages of creating various types of graphs, such as bar graphs, line graphs, and histograms, to visually represent different types of data and relationships within the dataset?
(b) Find the mean deviation of the following data set: 3, 6, 6, 7, 8, 11, 16, 15
Question 3                                                                                                                             (20)                                                                                                                               
(a) You are a teacher planning a class field trip to a local museum. The museum offers two different guided tours: one focusing on art history and the other on natural history. There are 15 students in your class, and you can only book one tour for the entire group. If 9 students prefer the art history tour and the rest prefer the natural history tour, which tour would you choose to maximize student satisfaction? Using the principles of probability, determine the probability of selecting the tour that maximizes student satisfaction, and explain your decision-making process.
(b) A factory produces 1,000 items daily. The probability of a defect in an item is 0.02. Calculate the expected number of defective items in a day. Reflect on how this information could help the factory management. Write a paragraph on how probability helps in quality control.
Question 4                                                                                                                                   (20)
(a) Describe the three measures of central tendency (mean, median, and mode) with examples. Explain situations where each measure is most appropriate.
(b) If the Consumer Price Index (CPI) for a base year is 100 and the Consumer Price Index (CPI) for the current year is 125, calculate the inflation rate. Explain how CPI affects daily life.

Question 5                                                                                                                                   (20)
(a) You are flipping a fair coin three times. What is the probability of getting at least two heads? Calculate the probability of getting at least two heads when flipping a fair coin three times, and explain your reasoning.
(b) What are quartiles, and how are they used to measure variation in a dataset? Provide three examples.
Total Marks: 100
                                                                                             Pass Marks: 50
Assignment No. 2
(Units 6 to 9)
Question 1                                                                                                                                   (20)
(a) Define doubling time and half-life. How would you calculate the doubling time for a population growing at a rate of 3% per year?
(b) A small town had a population of 5,000 in the year 2000. Since then, the town's population has been growing at a constant rate of 3% per year. Create a linear and an exponential model for the town's population growth. Use these models to predict the population in the year 2025. Discuss which model (linear or exponential) is more appropriate and why?
Question 2                                                                                                                                   (20)
(a)   Why is calculating the perimeter important in construction and landscaping? A rectangular garden has a length of 20 m and a width of 10 m. A fence is to be built around it. What is the total length of the fence needed?
(b) During a steady rainstorm, a rain gauge shows the following depths of accumulated rain: 0.5 inches after the first hour, 1 inch after the second hour, 1.5 inches after the third hour, and so on. Plot the data on a graph and determine if the relationship between time and rain depth is linear. Derive the linear function representing this relationship and use it to predict the rain depth after 10 hours.
Question 3                                                                                                                                   (20)
(a) A water reservoir has a rectangular base that measures 30 meters by 40 meters and vertical walls 15 meters high. At the beginning of the summer, the reservoir was filled. At the end of the summer, the water depth was 4 meters. How much water was used?
(b) The data on population growth over 10 years is provided below. Plot this data on a graph and determine whether the trend represents linear or exponential growth.
i) Year 1: 1,000
ii) Year 2: 1,200
iii) Year 3: 1,440
iv) Year 4: 1,728
v) Year 5: 2,074
vi) Year 6: 2,489
vii) Year 7: 2,987
viii) Year 8: 3,585
ix) Year 9: 4,302
x) Year 10: 5,162.
Question 4                                                                                                                                  (20)
a) A biologist is observing the growth of a bacterial culture that doubles in number every 3 hours. Initially, there are 1,000 bacteria. Create a table and graph showing the number of bacteria at 0, 3, 6, 9, and 12 hours. Formulate an exponential function to model the bacterial growth and use it to predict the number of bacteria after 24 hours. Explain the reasoning behind using an exponential function for this type of growth.
b) A country's population grows exponentially at 2% annually. If the population is 50 million today, estimate when it will reach 60 million. Use a logarithm to solve.
Question 5                                                                                                                                 (20)
(a) The value of a new car is depreciated by 15% each year. If the initial value of the car is Rs. 3,000,000/-, develop a model to represent the car's depreciation over time. Use the exponential decay model to estimate the value of the car after 5 years. Discuss the implications of using an exponential model for depreciation as opposed to a linear model.

(b) The product price rose from Rs. 800 to Rs. 100. Calculate the percentage increase. If the new price is later reduced by 15%, find the final price.
