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SECTION – A (10 X 2 = 20 Marks)
Answer Any 10 Questions

	1
	From a bag containing 10 black and 20 white balls , a ball is drawn at random.  What is the probability that it is the black ball?
Solution: Total number of balls= 20+10=30.  Then the probability of getting a black ball is   10/30 = 1/3 .  (2 Marks)
	2
	K1
	CO1

	2
	When do we say two events are independent?
Solution:  Two events are said to be independent if their happening does not affect each other  .  (2 Marks)
	2
	K1
	CO1

	3
	The mean of a binomial distribution is 5 and the standard deviation is 2.  Determine the parameters.
Solution:  Given np=5,  npq=4.  Hence we obtain n=25 p=1/5, q=4/5.  (2 Marks)
	2
	K2
	CO2

	4
	If X is a Poisson random variable such that . Find .
Solution:   Since X is a Poisson random variable with parameter   .
Hence we obtain    (2 Marks)
	2
	K2
	CO2

	5
	State any two properties of normal distribution
Solution:  (i) Normal curve is a bell shaped curve  (ii) Mean , Median and Mode coincide at the centre   (iii)  Normal curve is Unimodal    (2 Marks)
	2
	K1
	CO3

	6
	 Write the formula for probability density function for exponential distribution
Solution:  The probability density function for exponential distribution is  and  other wise .  (2 Marks)
	2
	K1
	CO3

	7
	What is meant by Population and Sample in sampling theory
Solution:  Population is the entire collection of data in a survey and sample is the subset of the population.  (2 Marks)
	2
	K2
	CO4

	8
	State any two properties of Chi-Square distribution
Solution:  Chi Square distribution is used to test the goodness of fit.  It is used to find the significance between observed and expected frequency.  It is used to find the significance of attributes.  (2 Marks)
	2
	K1
	CO4

	9
	State the formula for t test for single mean
Solution:  For testing for single mean using t test for small samples  the test statistic is given as .  (2 Marks)
	2
	K1
	CO5

	10
	What is meant by ANOVA
Solution :  ANOVA means Analysis of Variance and is a technique used to test the equality of mean when more than two population are considered.  (2 Marks)
	2
	K1
	CO5

	11
	One card is drawn from a pack of 52 cards.  What is the probability that it is either a king or a queen?
Solution:  Probability that the card is a king= 4/52
Probability that the card is a queen= 4/52.   Since the two events are disjoint.  Hence probability of either the card is kind or queen=  8/52 = 2/13.  (2 Marks)
	2
	K1
	CO1

	12
	Write the formula for Chi-Square test
Solution:  The formula for Chi-Square test  is  given by
. Where   is the observed frequency and  is the expected frequency.   (2 Marks)
	2
	K1
	CO4

	


SECTION – B (5 X 5 = 25 Marks)



	Answer any Five Questions

	13
	A Husband and Wife appear in an interview for two vacancies in the same post.  The probability of husband’s selection is 1/7 and that of wife’s selection is 1/5.   What is the probability that (i) both of them will be selected.  (ii) Only one of them will be selected.
Solution:  Let A denote husband’s selection and B denote wife’s selection. Then (i) P(A and B)= 1/7 x1/5 =1/35.
(ii) Probability that only one of them will be selected = 10/35. 
(5 Marks).

	   5
	K3
	CO1

	14
	A random variable X has the probability function
	x
	0
	1
	2
	3
	4
	5
	6
	7

	P(X)
	0
	k
	2k
	2k
	3k
	
	
	


 (i)Find the value of k   (ii) P(X<6)
Solution:  .  Hence on summing the values we have k=1/10  (2 Marks).  Also on Finding P(X<6)=81/100.  (3 Marks).
	5
	K3
	CO2

	15
	Students of a class were given an aptitude test.  Their marks were found to be normally distributed with mean 60 and standard deviation 5.  What percent of student scored  (i) more than 60 marks   (ii) less than 56 marks  .  ( P(0<Z<0.8)=0.2881 )
Solution:  Given   (i) 50% students are expected to score more than 60 marks.  (ii) On finding the percent of student scored more than 60 marks is 21.19%  and students   (5 Marks)
	5
	K3
	CO3

	16
	A sample analysis of examination results of 500 students was made.  It was found that 220 students have failed, 170 students have secured a third class, 90  have secured a second class and the rest a first class.  Do these figures support the general belief that the above categories are in the ratio 4:3:2:1 respectively.  (T.V=7.815)
Solution:  Construct the null hypothesis as the results in the four  categories are in the ratio 4:3:2:1 and alternate hypothesis as the results in the four categories are not in the ratio 4:3:2:1. Obtain the expected frequencies as 200,150,100,50  .  Calculating using the Chi-square formula  .  We find the calculated value as 23.667 which is greater than the table value and hence the null hypothesis is rejected  (5 Marks)
	5
	K3
	CO4

	17
	The average number of articles produced by two machines per day are 200 and 250 with standard deviation 20 and 25 respectively on the basis of records of 25 days production.  Can you regard both the machines equally effective at 1% level of significance. (T.V 2.58)
Solution:  On applying t test for significance difference between two means we find on using the test statistic for t test the calculated value as 7.73 which is greater than the table value 2.58 and hence we reject the null hypothesis that the machine are not equally efficient.  (5 Marks)
	5
	K3
	CO5

	18
	
Explain the concepts of sampling and various methods of collecting samples.
Solution:  Explaining the procedure adopted in determining the samples and explaining the methods of simple random sampling, lottery method,  random sampling method.  (5 Marks)


	5
	K4
	CO4  

	19
	A sample of ten house owners is drawn and the following values of incomes are obtained.  Mean Rs.6000 , Standard deviation  Rs.650.  Test the hypothesis that the average income of house owners of the town  is Rs.5500.  (TV=2.262)
Solution:  On applying t test for single mean using the test statistic  .  We find the calculated value as 2.31 which is greater than the table value and hence we reject the null hypothesis stating that the average income of the house owners of the town is not Rs.5500.  (5 Marks)
	5
	K4
	CO5

	
SECTION – C (3 X 10 = 30 Marks)
Answer any THREE Questions

	20
	A problem in statistics is given to five students A,B,C,D,E.  Their chances of solving is ½ , 1/3.1/4.1/5.1/6 .   What is the probability that the (i) None of them solve the problem  (ii) atleast one will solve the problem
Solution:  (i)Probability that no one will solve the problem = 1/6.
(ii) Probability that atleast one will solve the problem= 1- 1/6 = 5/6.  (10 Marks)

	10
	K5
	CO1

	21
	Ten Coins are tossed simultaneously.  Find the probability of getting (i) at least seven heads  (ii) exactly seven heads (iii) at the most seven heads.
Solution:  Given n=10, p=1/2 , q=1/2 .  Applying Binomial distribution to find the probability .  .
(i) Probability of getting exactly seven heads = 11/64.
(ii) Probability of exactly seven heads = 15/128
Probability of getting at the most seven heads= 121/128   .  (10 Marks)
	10
	K5
	CO2

	22
	The life of a certain kind of electronic device has a mean of 300 hours and a standard deviation of 25 hours.  Assuming that the distribution of life times which are measured to the nearest hour can be approximated closely with a normal cure.  (i) find the probability that any one of these devices will have a lifetime of more than 350 hours. (ii) What percentage will have a life time from 220 to 260 hours.   ( Value of normal curve  from the normal distribution table is given to be P(0<X<2)=0.4772, P(0<Z<3.2=0.4993, P(0<Z<1.6)=0.4452)
Solution:  Given the mean has 300 hours and standard deviation has 25 hours.  Applying Normal distribution   .  We can find the probability that the device will have more than 350 hours as 0.228 .  (ii) Percentage of life time from 220 to 260 hours as 5.41%  (10 Marks)
	10
	K5
	CO3

	23
	A company produces a  product of four sizes- small, medium, large and extra-large.  In the past the demand for these sizes has been fairly constant at20% for small, 45% for medium, 25% for large and 10% for extra-large.  A random sample of 400 recent sale included 66 small, 172 medium, 109 large and 53 extra-large.  Test whether there is evidence of significant change in demand for the different sizes. (T.V =7.81)
Solution:  Constructing the null and alternate hypothesis and applying Chi Square test  using the formula  . We find that the expected frequencies are 80,180, 100 and 40 for the various sizes.  We find that the calculated value is7.84 which is greater than the table value 7.81 and hence we reject the null hypothesis stating that there is a significant change in demand for the different sizes.  (10 marks)
	10
	K5
	CO4

	24.
	Apply One Way Anova for the following data
	Plot of Land
	Variety A1
	Variety A2
	Variety A3

	1
	6
	5
	5

	2
	7
	5
	4

	3
	3
	3
	3

	4
	8
	7
	4


 Find whether there is significance difference  among the average yields in the 3 varieties of wheat.  (T.V=4.26)
Solution: N=12, T=60 , C.F=300, SST=32, SSC=8, SSE=24.  Hence on calculating F ration we have MSC=4 , MSE=24/9 and hence F= MSC/MSE=1.5  which is less than the calculated value of F = 4.26 and hence we conclude that there is no significant difference among the means of the variety of wheat.  (10 Marks)

	10
	     K5 
	CO5


K1 – Remember; K2 – Understand; K3- Apply; K4 –Analyse; K5-Evaluate; K6-Create
Knowledge Level as per Bloom Taxonomy


CO1- CO5 Indicates the Course Outcome in Unit I to Unit V
