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INSTRUCTIONS:  1. All questions in Section I are compulsory. 

   2. Answer any 3 questions from Section II 

   3. Figures on the right indicate maximum marks assigned to the question 

----------------------------------------------------------------------------------------------------------------------------- ------------------ 

SECTION I 
 

Q1. Pick the correct option from the choices given.                                               (6 x 1 mark = 6 marks) 

1. Kurtosis can be explained as “movement of probability mass from the shoulders of a distribution into its 

center and tails”. An increase in such movement would best represent a ___________ curve. 

a. Phatykurtic c. Mesokurtic 

b. Leptokurtic d. Platykurtic 
 

2. Which of the following is not a function of tabulation? 

a. Simplifying complex data c. Comparing data of various parameters 

b. Statistically analyzing data d. Simpler presentation of data 

   

3. A distributed curve was established to be skewed by -0.05. The data is thus _________.  

a. Approximately symmetrical c. Perfectly symmetrical 

b. Slightly negatively skewed d. Highly negatively skewed 
  

4. An Application Specialist, amazed by their observation that addition of a new flavoring compound 

conferred anti-microbial properties to the food product, has ventured into studying it further. This mode 

of research can be referred to as ______________. 

a. Exploratory c. Descriptive 

b. Explanatory  d. Correlational 

 

5. P-value is 0.2092. If the level of confidence is 95%, how do you conclude the hypothesis? 

a. Reject null hypothesis c. Do Not Reject null hypothesis 

b. Accept null hypothesis d. Reject alternate hypothesis 

     P.T.O. 



6. From an assessment of two variables, it was noticed that as one event increases, the second mostly 

decreases. How do you label this correlation?   

a. Strong Positive c. Strong Negative 

b. Weak Positive d. Weak Negative 

Q2. Answer the following (any 3):                                                                               (3 x 3 marks = 9 marks) 

a. Discuss Blind and Double-blind studies with suitable examples. 

b. Find the Quartile and Inter-quartile range for the following dataset: 

 

 

 

c. Graphically represent the following data using an appropriate chart: 

The figures for total population, male and female population of a community at decade intervals since 

1990 are given below.  

 

 

 

 

 

 

d. The length of human pregnancies from conception to birth approximates a normal distribution with a 

mean of 262 days and a standard deviation of 11 days. What proportion of all pregnancies will last 

between 240 and 270 days (roughly between 8 and 9 months)? 

 

SECTION II  

 

Hypertension is the most important risk factor for chronic disease burden in India. Global Burden of 

Diseases study reported that hypertension led to 1.63 million deaths in India in 2016 as compared to 0.78 

million in 1990 (+108%). A novel study is required to update these values as of 2020.                            (10) 

a. Design a research study using multi-stage cluster sampling method. Justify each step of your design.                                     

b. Discuss any other parameters of interest that can be studied for further insight into this issue.                                

 

In an attempt to create fermented milk with enhanced antioxidant content, experiments were conducted 

with green tea extract. The effect of the green tea extract on viability of the inoculum was also studied. 

Viability (%) of the bacterial inoculum was recorded as shown. Data obtained followed Gaussian 

distribution:  

36 37 38 38 39 39 40 40 40 40 41 41 41 41 41 41 42 42 42 42 42 42 42 43 43 43 43 43 43 43 43 44 44 44 

44 44 44 44 44 44 45 45 45 45 45 45 45 45 45 45 46 46 46 46 46 46 46 46 46 46 47 47 47 47 47 47 47 47 

47 48 48 48 48 48 48 48 48 49 49 49 49 49 49 49 50 50 50 50 50 50 51 51 51 51 52 52 53 53 54 55.   (10)  

a. Determine the probability of the extract reducing bacterial viability below 26%. 

b. What is the bacterial viability if 80% of the organized data pertains to fermentation at pH 5? 

Data point 30 40 10 20 60 50 

Frequency 11 2 9 18 12 8 

Year Total Population Male Female 

1990 45,532 24,043 21,489 

2000 49,056 25,076 23,980 

2010 43,185 22,198 20,987 

2020 40,667 20,990 19,677 

Q3. 

Q4. 



 

The effect of heat processing on protein content of a meat sample was studied. Data was collected at 10 

temperature sets.  

a. Determine if the two parameters are correlated (establish X and Y axes correctly). 

b. Find the least square regression line for the data.                                                                              (10) 

 

Remdesivir is one of the five antiviral drugs approved by the Central Drugs Standard Control Organization 

(CDSCO), India, for treatment of Covid-positive patients. A new drug, Covmedivir, has been created as an 

alternate treatment to Remdesivir. To prove Covmedivir’s effectiveness over the standard drug, ten 

randomized double-blind studies were conducted. Effectiveness was measured as variation in 

concentration of viral proteins in blood serum.                                                                                          (10) 

 

Placebo �̅�0 = 150 𝜇𝑔/𝑚𝑙 𝑠0 = ±27 𝑛0 = 81 

Remdesivir �̅�1 = 50 𝜇𝑔/𝑚𝑙 𝑠1 = ±8 𝑛1 = 83 

Covmedivir �̅�2 = 39 𝜇𝑔/𝑚𝑙 𝑠2 = ±9 𝑛2 = 79 

 

a. Using Z-test, determine if the novel treatment significantly reduced viral load in sera (confidence level 

of 95%).   

b. Using Z-test combined with P-value, at significance level of 5%, conclude whether Covmedivir or 

Remdesivir is a better antiviral treatment. [At α=0.05, 𝒛𝜶=1.96] 

 

******************** 

  

Temperature (°C) 40 45 50 55 60 65 70 75 80 85 

Protein Content (mg/g) 95 92 82 79 71 61 52 43 31 26 

Q5. 

Q6. 



 

 

 

 

  

Z-Value table for correlated P-values  



 

Z-Value Table for Normal Distribution 


