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GSFC UNIVERSITY 
SCHOOL OF SCIENCE 

Ph.D. Entrance Test Winter 2021-22 
Section-I                                                                                   Date: 20/11/2021 
                                                                                                           Time: (20 Minutes) 
Subject: Biotechnology                                                          Total Marks: 30 
Instructions 
1. Attempt all questions from each section. 
2. Figures to the right indicate full marks.  
3. Make suitable assumptions wherever necessary. 

 
Attempt all Multiple Choice Questions. Choose the correct answer from A, B, C or D. Each Question is 
of 1 Mark. 
 

1 Q-1 to 10 from Research Methodology  
 
In order to pursue research, which of the following is priorly required? 

 (a) Developing a 
research design 

(b) Formulation of research 
question 

(c) Deciding the data 
analysis procedure 

(d) Formulation of 
research hypothesis 

2 Which one of the following statements is true in the context of testing the hypothesis? 

 (a) It is only the 
alternative hypothesis 
that can be tested 

(b) It is only the null 
hypothesis that can be 
tested 
 

(c) Both the null & the 
alternative hypothesis 
can be tested 
 

(d) Both the null & the 
alternative hypothesis 
cannot be tested 
 

3 An image, perception or concept that is capable of measurement is called _____. 

 (a) Hypothesis (b) Variable (c) Scale (d) Type 

4 “Anusandhan” is_____.  

 (a) Goal oriented (b) Following an aim (c) Attaining an aim (d) Deciding an aim 

5 Research hypothesis must be _____. 

 (a) Testable (b) Falsifiable (c) Logical (d) All of the options 
mentioned are true 

6 The effects of which variable should be minimised, quantified and/or controlled? 

 (a) Extraneous (b) Dependent (c) Independent (d) Confounding 

7 Which of the following does not correspond to the characteristics of research?   

 (a) Research is not 
passive 

(b) Research is systematic (c) Research is not 
goal oriented 

(d) Research is not a 
process 

8 What differentiates qualitative and quantitative research methodology? 
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 (a) Sampling method (b) Data Collection method (c) Method of analysis (d) All the options 
mentioned are true 

9 Which of the following is not a method of research? 

 (a) Observation  (b) Historical (c) Philosophical (d) Survey 

10 Research method and research methodology are _____ 

 (a) the same (b) dependent on each 
other in all cases  

(c) are different (d) are independent 
of each other in all 
cases 

11 Q-11 to 20 Aptitude and reasoning 
 
If HOBBY is coded as IOBY and LOBBY is coded as MOBY;    then BOBBY is coded as 

 A. BOBY B. COBY C. DOBY D. OOBY 

12 In a public service entrance test, applicants have to choose only one subject 1/4th of the applicants 
opted for Economics, 1/6th for Banking, 1/8th for Statistics and 1/12th for Mathematics. 18 applicants 
did not opt for any of the above four subjects. How many applicants were there?  

 A.   22 B.  24 C.  36 D.  48 

 13 Anil is twice as old as Sunita. Three years ago, he was three times as old as Sunita. The 
present age of Anil is 

 A. 6 years B. 8 years C. 12 years D. 16 years 

14 A group of 210 students appeared in some test. The mean of 1/3 rd of students is found to 
be 60. The mean of the remaining students is found to be 78. The mean of the whole group 
will be 

 A. 80  B. 76 C. 74 D. 72 

15 Two railway tickets from city A to B and three tickets from city A to C cost Rs. 177. Three 
tickets from city A to B and two tickets from city A to C cost Rs. 173. The fare for city B from 
city A will be Rs. 

 A. 25  B. 27 C. 30 D. 33 

16 If ‘367’ means ‘I am happy’; ‘748’ means ‘you are sad’ and ‘469’ means ‘happy and sad’ in a 
given code, then which of the following represents ‘and’ in that code ? 

 A. 9 B. 6 C. 3 D. 4 

17 A group of 7 members having a majority of boys is to be formed out of 6 boys and 4 girls. 
The number of ways the group can be formed is 

 A. 80 B. 100 C. 90 D. 110 

18 Two numbers are in the ratio 3 : 5. If 9 is subtracted from the numbers, the ratio become 12 : 
23. The numbers are 
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 A. 30,50 B. 36,60  C. 33,55 D. 42,70 

19 Anil after travelling 6 km towards hast from his house realized that he has travelled i , wrong 
direction. He turned and travelled 12 km towards West, turned right anil travelled 8 km to 
reach his office. The straight distance of the office from his house is : 

 A. 20 km   B. 11 km   C. 12 km   D. 10 km  

20 In the series  3,11,23,39,59,……………. 

 A.     63 B.     73 C. C.     83 D. D.     93 

21 Which of the following pairs is NOT matched correctly? 

 Glycoclayx-adherence Fimbrae-motility Pili-conjugation Peptidoglycan-
cellwall 

22 Which one out of the following techniques is used to solve paternity cases? 

 RFLP AFLP RAPD  All of these 

23 In order to check whether a protein has been phosphorylated during treatment with a drug, what 
would you perform? 

 Southern 
Hybridization 

Western blot  CHIP assay RFLP 

24 Human genome contains about? 

 2 billion base pairs 3 billion base pairs 4 billion base pairs 5 billion base pairs 

25 Which antibody is known to be responsible for allergic reaction? 

 IgG IgA IgM IgE 

26 For constructing recombinant plasmid, plasmid and DNA to be inserted are digested with same 
restriction enzyme and kept in same reaction solution. To prevent self sealing of plasmid, which 
of the following enzyme is used? 

 Alkaline phosphatase 
 

 Polynucleotide kinase 
 

Terminal transferase  Ligase 

27 Which one of the following molecular marker types uses combination of both restriction enzyme and 
PCR techniques? 

 SSR AFLP SNP RAPD 

28 Which of the following diseases are related to coronavirus?? 

 MERS SARS Both a) & b) None 

29 A culture of an E. coli strain that is lysogenic for phage lambda is grown at 32°C. Induction of the 
prophage from the host chromosome will occur when the culture is exposed to_________ 
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 40°C  ultra violet radiation 
 

infra red radiation wild type E. coli 
culture 

30 The 5' Cap of RNA is required for the 

 stability of RNA only 
 

stability and transport of 
RNA 

transport of RNA only 
 

methylation of RNA 
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Instructions 
1. Attempt all questions from each section. 
2. Figures to the right indicate full marks.  
3. Make suitable assumptions wherever necessary. 
 
 

Part A: Research Methodology 

Q-1  A State the differences and relation between deductive and inductive research methodologies.  (10) 

Part B: Reasoning and Mental ability 

Q-2 A A, B, and C can finish a work in 18, 27, and 36 days respectively. All three start working 
together. A leaves the job after 8 days, and B leaves the job 6 days before it is finished, 
then the work will be finished in how many days? 

(10) 

     B A 60-litre mixture of milk and water contains 10% water. How much water must be added 
to make water 20% in the mixture? 

(10) 

Part C: Biotechnology  

Q-3 A 
Define generation (doubling) time and mean growth rate constant. Calculate the mean growth 
rate and generation time of a culture that increases in the exponential phase from 5 × 102 to 1 × 
108 in 12 hours. 

(10) 

       B 
The EUA criteria for use of the following products i.e Bamlanivimab 700 mg, Casirivimab 600 
mg, Sotrovimab 500 mg etc against Covid-19 were used as antibody based drugs against Covid-
19. How these drugs must have been produced and what is the name of this technology? 

(10) 

       C 
An enzyme at a research facility is under study by a group of graduate students. The enzyme has 
a Km value of 5.0 x 10-6 M. The students study this enzyme with initial substrate concentration 
of 0.055 M. At one minute 7µM of product was made. 

i)               What will be the Vmax of enzyme? 
ii)             From the graph below determine Km and Vmax. 

(10) 
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       D Plant weight is determined by a pair of alleles at each of the two independently assorting loci 
(Aa and Bb) that are additive and equal in their effects. The recessive alleles do not contribute 
to the plant weight. Plants with genotype aa bb are 1 g in weight, whereas plant with genotype 
AA BB weigh 3.4 g. Plant with genotype aa bb is crossed with a plant having genotype AA 
BB. The weight (in g, round off to one decimal place) of an individual plant in F1 progeny of 
this cross would be _________________     

(10) 
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