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Note:  All Questions are compulsory. Marks are indicated against each question.( Scientific Calculator is
allowed)

PART-A

Q.1 Attempt any five questions:
(a) Write True if the statement is always true, otherwise, write False:                              

                     (i) Increasing the level of confidence, while keeping everything else the same, will 
result in wider confidence intervals.             

                     (ii) Bigger p−values implies more evidence against the null hypothesis.
                [CO-1] [L-1] 2

(b) Decide which inferential method is most appropriate to apply for each of the following
practical research questions: [CO-1] [L-2] 2

                 (i) What is the mean annual salary of a high school principal in a Public School in 
                     Gurugram?
                (ii) What percentage of high school principals in the Haryana are males?

(c) Obtain the value of k if the pdf of a distribution is: [CO-1] [L-2] 2
                           f(x)= kx (1-x)  when 0<x <1, and =0, otherwise

            (d) Find the marginal pdf of X, if the joint density for r.v.’s X & Y is given by: [CO-1] [L-3] 2
                         f(x, y)= 10xy2  if 0 < x < y < 1, and =0 otherwise

(e) The hypothesis of testing a growth mean of plant height 15 against a sample mean 
                 plant height 12 with population standard deviation of 6 is accepted at 5% level of 
                 significance. Find the sample size considered.                                                 [CO-1] [L-4] 2

            (f) What is the degree of freedom for treatment and the degree of freedom of error in an
                  analysis of variance experiment with of four treatments and  observations made 
                  from these  treatments are 7, 5,5 and 4, respectively. 

                                                                                                                                      [CO-1] [L-5] 2

             (g) Distinguish between supervised learning and Reinforcement learning      [CO-1] [L-2] 2

2x5
PART-B



Q.2A hiking enthusiast has a new app for his smartphone which summarizes his hikes by using a GPS 
device. Let us look at the distance hiked (in km) and maximum altitude (in m) for the last 10 hikes:

Distance: 12.5 29.9 14.8 18.7 7.6 16.2 16.5 27.4 12.1 17.5
                                    Altitude:   342 1245 502 555 398 670 796 912 238 466
(a) Determine the first and third quartiles for both the distance and the altitude variables. Discuss the 
shape of the distribution given the results of (a) and (b).
(b) Calculate the interquartile range, absolute median deviation, and standard deviation for both 
variables. What is your conclusion about the variability of the data?

                                                                                                                              [CO-2] [L-3] 10
            

OR
 The Modern Department Store age study provided the following data on the ages of 
customers from inde- pendent random samples taken at two store locations.

Location n x¯ (in
years)

s

Within-
City

16 40 9

In-Malls 12 35 10

a. Let µ1 be the mean age of customers at the Within-city location and µ2 at the in-Mall
location. Formulate the hypotheses that could be used to detect a difference between
the population mean ages of customers at the two stores.                                           [2]

b. If we can assume that the population standard deviations are equal (σ1 = σ2).
Specify the appropriate test statistic and its distribution. Using α = 0.05, state your

rejection rule
. [4]

c. Calculate the value of the test statistic. Do you reject the null hypothesis. Write
practical conclusion in the context of the problem?

[4]
                         [CO-2] [L-] 10

 
 Q.3  Suppose the joint density function of X and Y is 

f (x, y) = cxy for 0 ≤ x ≤ 1 and 0 ≤ y ≤ 1, and 0 elsewhere.

a. Determine the value of c that will make this a valid joint density function.
b. Determine the marginal distribution of X and Y. 
c. Are X and Y independent? Explain your answer.

[CO-3] [L-4] 10

OR
  

                The data below resulted from measuring the difference in resistance resulting from
                Subjecting identical resistors to three different temperatures for a period of 24 hours.
                     
  

                
                    Perform an ANOVA to test whether there is any significant difference between the 
                    performance of the three different temperatures

 
[CO-3] [L-6] 10

Observation/Level I II III
1 6.9 8.3 8.0
2 47 46 52
3 48 50 55
4 42 37 49



Q.4 Given the joint density
f (x,y )=¿ {6x, for 0< x< y<1 ¿ ¿¿¿

        Find the regression equations of Y on x,  μY|x and of X on y,  μX|y. 
                                                                                                                              [CO-4] [L-5] 10

OR
      
        A producer of chocolate bars hypothesizes that his production does not adhere to the weight 
standard of 100 g.   
          As a measure of quality control, he weighs 15 bars and obtains the following results in grams:

96.40, 97.64, 98.48, 97.67, 100.11, 95.29, 99.80, 98.80, 100.53, 99.41, 97.64,
101.11, 93.43, 96.99, 97.92

           
           It is assumed that the production process is standardized in the sense that the variation is 
controlled to be
            σ = 2.

          (a) What are the hypotheses regarding the expected weight μ for a two-sided test?
          (b) Which test should be used to test these hypotheses?
           (c) Conduct the test that was suggested to be used in (b). Use α = 0.05.

[CO- 4] [L-6] 10

Q.5   Discuss briefly the differences between “classification” and ‘’clustering” and give an informal 
example of an application that would benefit from each technique.

[CO-5] [L-2] 10

OR

      (i) Explain the difference between simple linear regression and multiple linear regression.
      (ii)  How does polynomial regression differ from linear regression? When is it useful? 

[CO- 5] [L-2] 10



Annexure(s):
1.








