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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: Chemistry                                                          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.     83 D.     93 

21 A particle in a three dimensional cubic box of a L has energy of 14h2/8mL2. The degeneracy of state 

is- 

 A. 2  B. 3 C. 6 D. 9 

22 The number of lone pairs are identical in- 

 A. XeF4, ClF3  B. XeO4,  ICl4
- C. XeO2F2, ICl4

- D. XeO4,  ClF3 

23 The order of polarity of NH3, NF3 and BF3 is- 

 

 A. NF3<NH3<BF3 

 
B. BF3<NF3<NH3 

 

C. BF3<NH3<NF

3 

 

D. NF3<BF3<NH3   

24 Oxymyoglobin and oxyhaemoglobin respectively, are- 

 A. Pramagnetic 

and Paramagnetic 

 

B. Diamagnetic and 

Diamagnetic 

 

C. Paramagnetic and 

Diamagnetic 

 

D. Diamagnetic and 

Paramagnetic 

25 In the vibrational spectrum of CO2 the number of fundamental vibrational modes common in both IR 
and Raman spectrometry are- 

 A. Three B. Two C. One D. Zero 

26 With respect to electrophilic aromatic substitution, reactivity order of pyrrole, pyridine and indole is- 
 

 A.
 Indole>pyrrole>p
yridine 

 

B.
 Pyrrole>pyridine>indol
e 

 

C. 
Pyrrole>indole>pyridine 

 

D. 
Indole>pyridine>pyrrole 
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27 The absolute configuration of two chiral centres of (-)-camphor is- 

 

 

 A.    1R, 4R 
 

B.    1R, 4S 
 

C.    1S, 4R 

 

D. 1S, 4S 

28 A compound with molecular formula C4H6O2 shows band at 1770 cm-1 in IR spectrum and peaks at 
178, 68, 28 and 22 ppm in 13C NMR. The correct structure of the compound is- 
 

 

A.  

B.  C.  D.  

29 The pH of buffer solution containing 4 X 10-3 and 0.4 moles of acetic acid (pKa = 4.76) and sodium 
acetate respectively will be 

 A.    4.76 B.     2.76 
 

C.   6.76 
 

D. 0.76 

30 For the reaction, 

2Cl(g)---------> Cl2(g) 

The thermodynamic properties 
 

 A. 𝚫G, 𝚫H and 𝚫S 
are positive 

 

B. 𝚫G, 𝚫H and𝚫S are 
negative  
 

C. 𝚫G, 𝚫H  are 
negative and𝚫S is  
positive 
 

D. 𝚫G is negative and 
𝚫H, 𝚫S are positive 
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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  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: Chemistry 

Q-3 A Predict the major and minor products in the following reaction with suitable explanation?  

 

(20) 

       B Construct the MO (molecular orbital) diagram for CO molecule. Explain the bond order of CO 
molecule?  

(20) 
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