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Note: 

1. The paper is divided into three sections: SECTION-A, SECTION-B and SECTION-C. 

2. There are seven questions in SECTION-A, attempt ANY FOUR. 

3. SECTION-B has five questions, attempt ANY THREE. 

4. All the questions of SECTION-C (Case Study) are compulsory.

SECTION-A (10 Marks each)

1. 
Statistics has been broadly classified as Descriptive Statistics and Inferential Statistics. Bring out the essential difference between these two types of classification.   
2.  
Discuss the different measures by which data can be summarized using descriptive statistics. 
3. 
Consider the following data collected from a random sample of 10 respondents who gave their rating for a movie in a scale of 1 to 10. 
	7
	5
	8
	4
	5
	6
	5
	7
	8
	9


a) 
Find the mean for the above sample. 

b) 
Find the standard deviation for the above sample data.
4. 
a) 
In  a   group of 100 students   from  12th standard, there   were   70   students   who   had 
studied mathematics, 50 students who had taken biology and there were 40 students who had both mathematics and biology. If a person is chosen at random, what is the probability that the student has chosen either mathematics or biology? 

b) 
The probability that a student takes tuition in school is 0.4. A student performs well in school exams is 0.7. The probability that a student performs well in exams and has taken tuition is 0.9. Is there any dependency of performing well in exam and taking tuition? 
5. 
In a society it is believed that the probability of those who avoid paying taxes is 0.2. The income tax authorities are also smart these days with a lot of data at their disposal. Given that an assessee is caught when he is actually avoiding paying tax, the probability is 0.9 and an assessee is caught mistakenly when he is actually not avoiding paying tax, the probability is 0.05. Given that a person has been caught, what is the probability that the person avoids paying tax?    
6. 
A retail shop owner usually buys items in bulk in which there is a chance of getting an expired product is 0.2 . If the retailer buys 12 packets of an item from the wholesaler, what is the probability that:
a) 
less than 3 are expired packets       b) 
at least 3 packets have  expired 
7. 
On an average there are 2 call drops for every 1000 calls made for a telecom operator. What is the probability that 
a) 
there will be more than 5 call drops for every 2000 calls made. 

b) 
there will be no call drops for every 500 calls made. 

(e-2 =  0.1353  ,  e-4  = 0.0183   ,  e-1 = 0.3679  )          

Section-B (15 marks each)
8. 
A large construction company is into executing projects of similar nature and hence they can estimate the amount of time a project will take to complete. The company estimates that the time to complete a project is normally distributed with a mean time of 36 months with a standard deviation of 8 months. What is the probability that a randomly chosen project- 
a) 
will be completed before 46 months. 

b) 
if a client is interested in getting a time frame in which there is 99% chance of completion, what time frame should the company suggest?
9. 
A company is producing steel rods with a specification that the rods must withstand a minimum of 1500 kg /in2 tensile strength. In order to check the same, the quality control engineer picks up randomly 9 pieces of rods manufactured and tests the same for the tensile strength. The mean tensile strength is found to be 1543kg/in2 with a sample standard deviation of 47kg/in2. Is there sufficient evidence to suggest the manufactured rods are of acceptable quality? Use 5% level of type I error. Show all steps clearly. 




        (Table value = 1.86)
10. 
Write a short note on any three of the following: 
a)  
Different methods of drawing a random sample of size `n’ from a population of size `N’.
b)  
Bring out the essential differences between discrete and continuous variables. 

c)  
Discuss the different properties of Karl Pearson Correlation Coefficient. 

d)  
Explain the different components of a Time Series Data. 

e)  
Distinguish between Population standard deviation, sample standard deviation, and standard deviation of sample means. 

11. 
The tax authorities were concerned with the number of people who would be willing to comply with the government with regard to payment of taxes. They thought tax compliance comes with lower of tax rates. A survey was conducted discretely to answer this question? The data collected were as follows: 
	
	Will definitely comply
	Comply
	Would like avoid paying taxes
	Total

	High taxes
	40
	30
	50
	120

	Moderate taxes
	50
	70
	50
	170

	low/reasonable taxes
	60
	100
	50
	210

	Total 
	150
	200
	150
	500


Can we conclude that compliance depends of lower rates of taxes? Use 5% level of significance. (Hint: Use Chi-square test statistic)




     (Table value = 9.488)

12. 
An agriculture scientist is interested in testing three different types of fertilizers to find if the yield of the product is same. The fertilizer used was designated as Fert A, Fert B, and Fert C. These fertilizers were used in different plots of land of same size in a similar area and the yield was measured. The data collected was as follows: 
	Fert A
	175
	180
	166
	177
	182
	181
	178
	179
	200
	
	
	

	Fert B
	210
	209
	211
	227
	198
	187
	199
	208
	210
	205
	199
	206

	Fert C
	185
	188
	199
	182
	198
	182
	185
	188
	178
	176
	
	


Use one-way ANOVA to answer this question. 

Use 5% level of significance.  




        (Table value = 3.34)
SECTION-C (15 Marks)

Case Study (Compulsory)

13. 
An educationist was interested to determine the kind of relationship that exists between the number of hours a student puts in efforts in academics and the marks that he obtains. A survey was conducted among students who had given their class XII exam and they were asked to specify the average number of hours that they studied per week; marks in percentage were recorded. The data for 12 such randomly chosen students from different streams such as Science, Commerce, Humanities, are as follows: 

	Hours per week of effort
	10
	8
	12
	14
	20
	17
	18
	16
	14
	15
	19
	22

	Percentage marks obtained
	68
	66
	82
	77
	85
	87
	73
	70
	78
	85
	94
	93


Based on the above, answer the following questions:

a) 
Develop a regression model to estimate the percentage of marks obtained based on the effort put in by the student. 

b) 
What would have been estimated average percentage of marks if efforts put in were 90 hours per week?
c) 
To what  extent  does effort put in study, play  a    role  in  estimating  the  percentage of 

marks obtained? 
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