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M.TECH/RE/1ST SEM/REEN 5103/2020 
 

RESEARCH METHODOLOGY AND IPR 
 

(REEN 5103) 
 

Time Allotted : 3 hrs                 Full Marks : 70 
 

Figures out of the right margin indicate full marks. 
 

Candidates are required to answer Group A and 
any 5 (five) from Group B to E, taking at least one from each group. 

 

Candidates are required to give answer in their own words as far as practicable. 
 

Group – A 
(Multiple Choice Type Questions) 

 

1.  Choose the correct alternative for the following:       10 × 1 = 10 
 

(i) Identify the clause which is not related with DOI number of Research Paper. 
(a)  Digital Object Identifier                  (b)   starts with 10                           
(c)  indicates the commercial value     (d)   provided by Figshare 
 

(ii)  In a Research Thesis Assay Technique is a part of  
(a) Theoretical Analysis                     (b) Aims and Objectives                       
(c) Materials and Methods                (d) Results and Discussion  
 

(iii)  The number of Class Intervals for making distribution using 400 numbers of 
discrete data points are about 
(a) 5                                                    (b) 20                              
(c) 100                                               (d) none of the above  
 

(iv) Descriptive Statistics is: 
(a) expression of beauty of nature        (b) application of probability measure                         
(c) a Stochastic process                        (d) summarizes the properties of data 
 

(v)  Brainstorming is 
(a) a basic TQM tool                                   (b) A stochastic analysis                         
(c) synonymous with Ishikawa diagram     (d) ABC analysis  
 

(vi) The names of Four Software are given below whereby three would serve same 
purpose, identify the odd one  
(a) MS- Excel                                     (b) Origin Lab                          
(c) Autocad                                       (d)  Apple Page 
  

(vii) The Deming cycle also means 
(a) Carnot   cycle                   (b) Kaizen  
(c) PDCA Cycle                      (d) Linde Cycle 
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(viii) Control Chart in SQC is invented by 
(a) Dodge- Romig                            (b) Shewart                          
(c) Peter Drucker                             (d) Aris 
 

(ix) Type II error is synonymous with 
(a) Consumer’s Risk    (b) Producer’s Risk  
(c) Quality Control Professional’s Risk (d) Benefit of everyone 
 

(x)  Interpretation of  ANOVA needs 
(a) t- distribution chart                     (b) Chi-square distribution Chart                             
(c) Gantt Chart                                (d) F distribution chart 

  

Group – B 
 
2.  (a)  Enumerate six steps of a Research report.  
 

(b) Discuss the methodology of conducting an effective Brainstorming. 
 6 + 6 = 12 

 
3.  What is the role of a Coordinator in a Quality Circle? A Q.C. was formed in a 

manufacturing unit of a Renewable Energy Industry. In the first meeting an effective 
brainstorming was conducted and the circle identified a problem pertaining to the same 
work area.  In a next meeting the members identified 24 causes of the selected problem 
under four sub-heads. Considering you to be the leader of the circle present this case 
study and draw an Ishikawa diagram. 

6 + 6 = 12 
 

Group – C 
 
4.  Shipments of Toilet Soap arrive in batches of 500 pieces each. The inward inspection 

involves testing which could be destructive and therefore, a sample of 15 items is taken. 
A batch is accepted only if one or nil of the items in the sample is found to be below the 
desired quality.  

Under this sampling plan, what are the probabilities of: 
Rejecting a shipment that has two per cent defectives, and  
Accepting a shipment that is bad enough to contain 10 per cent defectives? 

3 + 9 = 12 
 
5.  A random variable X is distributed at random between the values 0 and 1 so that its 

probability density function is )(xf k x 2(1- x 3), where k is a constant. Find the value 

of k, the mean and standard deviation of the distribution 
12 
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Group – D 
 
6.  An engineer has studied the formulation of a Portland cement mortal, by adding a 

polymer latex emulsion during mixing to determine if this impacts the curing time and 
tension bond strength of the mortar. The investigation data are given below 

 

Sl 
No 

Modified Mortar (y1j) Unmodified mortar (y2j) 

1 16.85 17.50 
2 16.40 17.63 
3 17.21 18.25 
4 16.35 18.00 
5 16.52 17.86 
6 17.04 17.75 
7 16.96 18.22 
8 17.15 17.90 
9 16.59 17.96 
10 16.57 18.15 

 

Conduct necessary statistical inference and draw your conclusion. 
 
7.  (a)  Formulate a two-factor Design of Experiment model without interactions   
 

(b)  Calculate degrees of freedom at each level.  
 6 + 6 = 12 

  

Group – E 
 
8.  What is MS-excel solver? Discuss how to obtain a trial solution of an equation using 

MS—excel.  What is Google's Scholar Citation?  
 4 + 5 + 3 = 12 

 
9.   (a)  Enumerate the steps for filing a patent in India. 
 

(b)  What is third party IP rights?    
8 + 4 = 12 
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