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Seat No. :  _______________
  

DJ-112 
December-2025 

M.Sc. IT (DMVI), Sem.-V 

DSC-M-DMVI-354T : Inferential Statistics 
 

Time : 2:00 Hours]  [Max. Marks : 50 

 

Instructions : (1) Figures to the right indicate full marks. 

   (2) Do not write anything on the question paper. 

   (3) Simple calculator is allowed. Do not use a scientific calculator. 

 

 Answer the following Question :  

1. (A) A factory claims its production process produces metal rods with an average 
length of 50 cm. A sample of 36 rods was taken, giving a sample mean of          
48.9 cm. The population standard deviation is 2.4 cm.  5 

  Using a 95% confidential interval, find the following : 

  (1) Compute a standard error. 

  (2) Compute the margin of error. 

  (3) Construct the 95% confidence interval (Interval Estimation). 

  (4) Create a hypothesis and find test statistics. 

  (5) Compute p-value. 

  (6) State the conclusion using p-value and critical value method. 

 (B) A researcher thinks that the proportion of people who prefer tea over coffee is not 
equal to 50%. A sample of 300 adults shows 168 prefer tea. At  = 0.05. Find the 
following : 5 

  (1) Compute sample proportion. 

  (2) Compute standard error. 

  (3) Find test statistics. 

  (4) Find p-value. 

  (5) Write conclusion using p-value and critical value. 

OR 
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1. (A) A nutritionist believes the mean sodium content of soup is less than 850 mg. A 
random sample of 40 cans shows a sample mean of 820 mg, with a population 
Standard deviation of 90 mg.  5 

  Test at the 1% significance level, find the following : 

  (1) Compute a standard error. 

  (2) Compute the margin of error. 

  (3) Construct the 99% confidence interval (interval estimation). 

  (4) Create a hypothesis and find test statistics. 

  (5) Compute p-value.  

  (6) State the conclusion using p-value and critical value method. 

 (B) In Gandhinagar, principal of Udgam School believes that less than 20% of 
students are late to class. Computer teacher does a survey on that by taking 150 
students, in survey he finds 22 students reported being late.  5 

  At  = 0.01. Find the following : 

  (1) Compute sample proportion. 

  (2) Compute standard error. 

  (3) Create hypothesis and find test statistics. 

  (4) Compute p-value. 

  (5) Write conclusion using p-value and critical value. 

 

2. (A) Two branches of a company want to compare the average number of tasks 
completed per day by employees. Management wants to know if the productivity 
of the two branches is differing. Using  = 0.05.  5 

  Consider the following hypothesis test : 

   H0 : 1 – 2 = 0 

   Ha : 1 – 2  0 

  The following results are from Branch-A and Branch-B : 

Branch-A Branch-B 

n1 = 90 n2 = 80 

1
x  = 38.5 

2
x  = 40.1 

1 = 4.4 2 = 4.8 

  (1) Compute Point estimator 

  (2) Compute Standard error 

  (3) Compute test statistics 

  (4) Find p-value. 

  (5) Write conclusion using P-value and critical value. 
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 (B) A school district is concerned about student attendance and wants to investigate 
whether two school differ in their overall attendance rates. The district wants to 
determine whether the attendance proportions of the two schools are different. 
Using  = 0.05. 5 

  Consider the following hypothesis test :   

   H0 : p1 – p2 = 0 

   Ha : p1 – p2  0   

  The following results are for independence sample taken from the two Schools : 

School-A School-B 

n1 = 420 n2 = 390 

x1 = 378 x2 = 330 

  (1) Compute point estimator. 

  (2) Compute standard error. 

  (3) Find test statistics. 

  (4) Find p-value. 

  (5) Write conclusion using p-value and critical value. 

OR 

2. (A) A school decides to try two different teaching methods to improve student exam 
performance in mathematics. After one semester. 5 

  Method-A is used in one group of students. A sample of n1 = 55 students have an 

average exam score of 
1
x  = 78 with a known population standard deviation         

1 = 9. 

  Method-B is used in different group. A sample of n2 = 50 students have               

an average exam score of 
2

x  = 81 with a known population standard deviation     

2 = 10. 

  A school wants to determine whether the two teaching methods lead to different 
average exam scores.  

  Using  = 0.05. 

  Consider the following hypothesis test : 

   H0 : 1 – 2 = 0 

   Ha : 1 – 2  0 

  (1) Compute point estimator. 

  (2) Compute standard error. 

  (3) Find test statistics. 

  (4) Find p-value. 

  (5) Write your conclusion using p-value and critical value. 
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 (B) A company tests whether store A has a higher customer satisfaction rate then 
Store B. Use  = 0.01.  5  

  Test if store A has a higher satisfaction rate. 

   H0 : p1 – p2  0 

   Ha : p1 – p2 > 0 

Store A Store B 

n1 = 300 n2 = 280 

x1 = 252 x2 = 210 

  (1) Compute point estimator. 

  (2) Compute standard error. 

  (3) Find test statistics. 

  (4) Find p-value. 

  (5) Write conclusion using P-value and Critical Value. 

 

3. (A) A factory uses a machine to cut metal rods. The standard variance required for 
proper functioning is 2 = 1.5 mm2. Engineers suspect the machine is producing 
rods with too much variation. A sample of n = 15 rods is measured, and the 
sample variance is s2 = 2.4 mm2. 5 

  At  = 0.01, test whether the machine’s variance is greater than the acceptable 
level. 

   H0 : 2  1.5 

   Ha : 
2 > 1.5 

 (B) Visa card USA studied how frequently consumers of various age groups use 
plastic cards when making purchases. Sample data for 300 customers shows the 
use of plastic cards by four age groups. 5 

 Age Group 

Payment 18-24 25-34 35-44 45 over 

Plastic 21 27 27 36 

Cash or check 21 36 42 90 

  Test for the independence between method of payment and age group. What is 
the P-value ? Using  = 0.05, what is your conclusion ? 

OR 
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3. (A) Two delivery companies claim their delivery time consistency is superior. A 
consumer group compares them.  5 

  Company X : n1 = 30, 2
1

s  = 25 

  Company Y: n2 = 28, 2
2

s  = 18 

  At  = 0.05, test whether the variances of the two companies’ delivery times are 
equal. Write conclusion using p value and critical value. 

 (B) Consider the market share study being conducted by Scott marketing research. 
Over the past year market shares stabilized at 30% for company A, 50% for 
company B, and 20% for company C. Recently company C retained Scott 
marketing research to determine whether the new product will alter market 
shares. 5 

  The market research firm has used a consumer panel of 200 customers for the 
study. Each individual was asked to specify a purchase preference among the 
three alternatives : 

Observed Frequency 

Company A Company B Company C 

48 98 54 

  Using  = 0.05. Perform a goodness of fit test that will determine whether the 
sample of 200 customer purchase preference is consistent with the null 
hypothesis. 

 

4. (A) Three admission test preparation programs are being evaluated. The scores 
obtained by a sample of 20 people who used the programs provided the following 
data. Use the Kruskal Wallis test to determine whether there is a significant 
difference among the three test preparation programs. Use  = 0.05. 5 

Products 

A B C 

540 450 600 

400 540 630 

490 400 580 

530 410 490 

490 480 590 

610 370 620 

 550 570 
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 (B) Three different methods for assembling a product were proposed by an industrial 
engineer. To investigate the number of units assembled correctly with each 
method, 30 employees were randomly selected and randomly assigned to the 
three proposed methods in such a way that each method was used by 10 workers. 
The number of units assembled correctly was recorded, and the analysis of 
variance procedure was applied to the resulting data set. The following results 
were obtained : 

  SST = 10,800, SSTR = 4,560. 5 

  (1) Set up the ANOVA table for this problem. 

  (2) Use  = 0.05 to test for any significant difference in the means for the three 
assembly methods. 

  (3) Write your conclusion using critical value. 

OR 

4. (A) A sample of 15 consumers provided the following product ratings for three 
different products. Five consumers were randomly assigned to test and rate each 
product. Use the Kruskal-Wallis test and  = 0.05 to determine whether there is a 
significant difference among the ratings for the products. 5 

A B C 

50 80 60 

62 95 45 

75 98 30 

48 87 58 

65 90 57 

 (B) An automobile dealer conducted a test to determine if the time in minutes needed 
to complete a minor engine tune-up depends on whether a computerized engine 
analyzer or an electronic analyzer is used. Because tune up time varies among 
compact, intermediate and full-sized cars, the three types of cars were used as 
blocks in the experiment. The data obtain follow : 5 

 Analyzer 

Computerized Electronic 

Cars 

Compact 50 42 

Intermediate 55 44 

Full- Sized 63 46 

  SSTR = 216, SSBL = 49, SSE = 19. 

  (1) Set up the ANOVA table for this problem. 

  (2) Use  = 0.05 to test for any significant differences. 

  (3) Write your conclusion using P-value and critical value. 
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5. Choose the correct option.  10 

 (1) At 1% significance level (two-tailed), Z critical value is 
  (a) 1.96  (b) 2.33 
  (c) 2.58 (d) 3.00  

 (2) Z-test assumes the data follows 
  (a) Binomial Distribution (b) Poisson Distribution 
  (c) Normal Distribution (d) Exponential Distribution 

 (3) Cluster sampling involves :  
  (a) Selecting population groups and studying entire groups 
  (b) Dividing population into homogeneous strata 
  (c) Selecting every Kth item 
  (d) Selecting based on convenience 

 (4) A sample chosen by selecting every 10th member is : 
  (a) Stratified sampling (b) Cluster sampling   
  (c) Systematic sampling (d) Quota sampling 

 (5) For a one-sample t-test, the degrees of freedom are 
  (a) n (b) n – 1 
  (c) n + 1 (d) 2n  

 (6) Convenience sampling selects participants based on :  
  (a) Random chance (b) Researcher judgment   
  (c) Ease of access (d) Statistical probability 

 (7) If p-value < , we 
  (a) Increase sample size (b) Accept null hypothesis   
  (c) Reject null hypothesis (d) do nothing 

 (8) Standard error of mean decreases when  
  (a) Sample size increases 
  (b) Population mean increases   
  (c) Population standard deviation increases 
  (d) Sample size decreases 

 (9) A good point estimator should have  
  (a) High bias (b) High variance  
  (c) Low variance (d) High MSE 

 (10) Z-test is appropriate when 
  (a) Population variance is unknown (b) Population variance is known   
  (c) Sample is non-random  (d) Data are nominal 

____________ 
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F - Distribution Table 
 

 n1 = 29 

n2 = 27  0.005 0.01 0.025 0.05 0.10 

 F-Value 2.73 2.47 2.13 1.88 1.64 

 

 

 
 d.f.N = 2 

d.f.D  
= 27 

 0.005 0.01 0.025 0.05 0.10 

F-Value 6.49 5.49 4.24 3.35 2.51 

 

 

 
 d.f.N = 1 

d.f.D  
= 2 

 0.005 0.01 0.025 0.05 0.10 

F-Value 198.5 98.5 38.51 18.51 8.53 
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Chi-Square Distribution Table 

 


