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Time: 12:00 PM TO 02:00 PM                                                               Total Marks: 100  
 

 

 

 

INSTRUCTIONS: 

1. Candidates are advised to attempt all questions. All questions carry equal mark. 

2. Candidates will be awarded 1 (one) mark for each correct answer. There will be NO 

negative marking. 

3. Each question has four alternative responses marked as serial A, B, C and D. Candidates 

have to darken only one circle indicating the appropriate answer on the Answer Sheet 

(OMR sheet) using Blue / Black Ball-Point pen only. If more than one circle is marked, it 

would be treated as a wrong answer. 

4. Before beginning to answer the paper, the candidate should write his / her seat number in 

the space provided in the Test Booklet and nowhere else. 

5. If a candidate writes his / her name or put any special mark at any place in the Answer 

Sheet (OMR sheet) which may disclose, in any way, his / her identity, he / she will render 

himself / herself liable to disqualification. 

6. Use of books, notebook, cell phones / mobiles or any electronic gadgets etc. is strictly 

prohibited in the examination hall. A candidate found with any of the objectionable 

material with him / her will be strictly dealt with as per rules. 

7. Impression, use of unfair means shall lead to cancellation of the candidature. 

8. No candidate shall be allowed to leave his / her seat or the examination hall / room until 

all the Answer sheet (OMR sheet) are collected. 

9. Candidate are advised to carefully read the instructions printed on Answer sheet (OMR 

sheet). 

10. This question paper contains 2 (TWO) parts. Part-1 and Part-2. 
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PART -1 SCIENCE – CHEMISTRY 

 

Q-1 The number of radial nodes for 1S, 2S and 3S orbitals are respectively: 

(A) 0,1,2 (B) 2,1,0 

(C) 1,0,2 (D) 2,0,1 

Q-2 The atomic term symbol for Lithium is: 

 (A) 2P3/2 (B) 2P1/2 

 (C) 2S1/2 (D) 2S3/2 

Q-3 The HOMO of CO is: 

 (A) -bonding (B) -antibonding 

 (C) -bonding (D) -antibonding 

Q-4 The point group symmetry of BrF5 is- 

 

 (A) D3h (B) D4v 

 (C) C4v (D) C3v 

Q-5 The half-life period of a radioactive element is 140 days. After 560 days, a sample of this element 

would be reduced to……..of its initial mass. 

 

 (A) ½ (B) ¼ 

 (C) 1/8 (D) 1/16 

Q-6 92U
235 nucleus absorbs a slow neutron and undergoes fission. The fission products are 54Xe159 and 38 

Sr94 nuclei. The other particles obtained in this process are: 

 

 (A) 1  and 1 particles (B) 2  and 1  neutron  

 (C) 2 neutron (D) 2  and 2  neutron 

Q-7 Solid carbon is in equilibrium with CO, O2 and CO2 at 100 oC. The number of phases, components 

and degree of freedom for this system are respectively; 

 

 (A) 1,2,2 (B) 2,2,2 

 (C) 2,2,1 (D) 2,3,3 

Q-8 The bond angle in ClO4
- is: 

 (A) 45o (B) 95o 

 (C) 107.5o (D) 109.5o 

Q-9 Which of the following molecule does not have IR active vibrations? 

 

 (A) NO2 (B) H2O 

 (C) N2 (D) N2O 

Q-10 The unit of rate constant for zero order reaction is: 

 

 (A) L Mol-1S-1 (B) Mol L-1S-1 

 (C) Mol-2l-2S-1 (D) L-2Mol-2S-1 

Q-11 A certain gas expands in volume from 2L to 4L, against vacuum. Calculate the work done. 

 

 (A) Zero (B) 4.00 J 

 (C) 4.2 J (D) 6.00J 

Q-12 For an ionic crystal of formula AX, the radius ratio lies between 0.414 and 0.732. Its co-ordination 

number is 

 

 (A) 4 (B) 8 

 (C) 6 (D) 12 

Q-13 In Frenkel defect:  

 (A) At some places cations are replaced by 

some other cations 

(B) Some positions are vacant 

 (C) an ion occupies interstitial position (D) None of these 



Page 3 of 10 

 

Q-14 Which of the following is not an example of Sandmayer’s reaction? 

 (A) 

 

(B) 

 
 (C) 

 

(D) 

 
Q-15 

The coupling reaction is known as: 

 (A) Heck reaction (B) Suzuki reaction 

 (C) Sonagashira reaction (D) Stile reaction 

Q-16 The number of isoprene units in squalene is:  

 (A) three (B) six 

 (C) two (D) four 

Q-17 Which of the following statement is not correct? 

 (A) Diasterioisomers have similar 

chemical properties. 

(B) Meso isomers are optically inactive due to 

presence of plane of symmetry in the molecule. 

 (C) Enantiomers are non-super imposable 

mirror images of each other. 

(D) Compounds consisting chiral carbon are 

always optically active. 

Q-18 The standard reduction potentials in volts for Pb2+ and Ag+ are –0.13 and +0.80, respectively. 

What is E° in volts for a cell in which the overall reaction is Pb + 2Ag+ → Pb2+ + 2Ag 

 (A) .93V (B) .67V 

 (C) 1.47V (D) 1.73V 

Q-19 Iron (III) thiocyanate [Fe(SCN)3] dissolves readily in water to give a red solution. The red colour is 

due to the presence of hydrated FeSCN2+ion. The equilibrium between un-dissociated FeSCN2+ and 

the Fe3+ and SCN- ions is given by: 

FeSCN2+(aq)            Fe3+   (aq)    +  SCN-(aq)   

red                                        pale yellow           colorless 

What happens if we add some sodium thiocyanate (NaSCN) to this solution? 

 (A) Red colour deepens (B) Yellow colour deepens 

 (C) Red colour fades (D) None of these 

Q-20 The reaction A → B is a second-order process. When the initial concentration of A is 0.50 M, the 

Half-life is 8.0 minutes. What is the half-life if the initial concentration of A is 0.10 M? 

 (A) 8 minutes (B) 1 minutes 

 (C) 1.6 minutes (D) 40 minutes 

Q-21 Freundlich isotherms is not applicable at 

 (A) Low pressure (B) High pressure 

 (C) Room temperature (D) At 273 K temperature 

Q-22 Which of the following statement is not correct? 

 (A) Blue colour of sky is due to tyndell 

effect. 

(B) Macromolecules do not show electrophoresis. 

 (C) Milk is an example of a true solution. (D) The aggregation of surfactant molecules is 

known as micelle. 

Q-23 Which of the following has minimum flocculating power? 

Sn4+, Al3+, Ba2+, K+ 

 (A) K+ (B) Ba2+ 

 (C) Al3+ (D) Sn4+ 

Q-24 When an activated molecule shows transition from triplet excited state to singlet ground state then: 

 (A) Fluorescence occurs (B) Phosphorescence occurs 

 (C) No radiation is emitted (D) Absorption of radiation occurs. 
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Q-25 

the reaction is an example of: 

 (A) Sigmatropic rearrangement (B) Diel’s alder reaction 

 (C) Formylation (D) hydration 

Q-26 Which of the following is true about the basicity order? 

 (A) Pyridine>Pyrole>Aliphatic amine (B) Pyrole> Pyridine> Aliphatic amine 

 (C) Aliphatic amine>Pyridine>Pyrole (D) Aliphatic amine>Pyrole>Pyridine 

Q-27 Match the following: 

 

1. Haemoglobin a Electron transfer 

2. Vitamin B-12 b Oxygen transport 

3. Carboxypeptidase c Active site is Co-complex 

4. Ferrodoxine d Active site is Zn-complex 
 

 (A) 1-b, 2-c, 3-d, 4-a (B) 1-d, 2-c,3-b,4-a 

 (C) 1-a, 2-b,3-c,4-d (D) Na 

Q-28 Which of the following biomolecules consist Iron? 

 (A) Hemoglobin (B) myoglobin 

 (C) Cytochrome (D) All of these 

Q-29 Using Wade’s rule predict the structure of B5H9. 

 (A) Nido (B) Closo 

 (C) Arachano (D) Scorpianto 

Q-30 (Si2O5)n 
2n- is the general formula of which of the following types of silicates? 

 (A) Orthosilicate (B) Pyrrosilicates 

 (C) Phyllosilicates (D) Pyroxenes 

Q-31 Relationship between crystal field splitting in tetrahedral and octahedral geometry is: 

 (A) t = 4/9 o (B) t = 4/3 o 

 (C) t = 8/9 o (D) t = 8/6 o 

Q-32 The ground state of V3+ ion in a tetrahedral environment is: 

 (A) 3T1 (B) 3T2 

 (C) 3A2 (D) 3E 

Q-33 In the electromagnetic spectra, the wave number decrease in following order: 

 (A) X-ray>Microwave>UV rays>Infrared (B) X-ray>UV>Infrared>Microwave 

 (C) Infrared> X-ray>Microwave>UV rays (D) Microwave>Infrared>X-ray>UV 

Q-34 The shape of XeF4, CoF6
3- and IF5 are respectively: 

 (A) Tetrahedral, octahedral, square 

pyramidal 

(B) Square planar, tetrahedral, square pyramidal 

 (C) Square planar, octahedral, trigonal bi-

pyramidal 

(D) Tetrahedral, octahedral, trigonal bi-pyramidal 

Q-35 The most stable configuration of 1,2-difluoroethane is:  

 

 (A) 

and  

(B) 

and  

 (C) 

 and  

(D) 

 and  
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Q-36 Which of the following ion is colorless? 

 (A) Nd3+ (B) Gd3+ 

 (C) Pr3+ (D) Sm3+ 

Q-37 The lanthanide among the following which has highest third ionization energies is: 

 (A) Gd (B) La 

 (C) Sm (D) Yb 

Q-38 The ligand in ferrocene is: 

 (A) C8 H8
2- (B) C5 H5

2- 

 (C) C6 H6 (D) C4H4
2- 

Q-39 In ziegler-Naata catalyst, the commonly used catalyst system is: 

 (A) TiCl4 ,Al (C2 H5)3 (B) VO(acac) , Al2 (CH3) 6 

 (C) TiCl4 ,BF3 (D) η5– Cp2TiCl2 ,Al (OEt)3 

Q-40 Gel permeation chromatography is used to separate which of the following: 

 (A) Lanthanides (B) Transition metals 

 (C) Low molecular weight peptides (D) Salt mixtures 

Q-41 The reactive intermediate involved in the following reaction is: 

 
 (A) Carbocation (B) Caranion 

 (C) Free radical (D) aryne 

Q-42 The correct order for the rates of electrophilic aromatic substitution of the following compound is: 

 
 (A) I>II>III (B) III>I>II 

 (C) II>I>III (D) I>III>II 

Q-43 Which of the following compounds is the strongest acid? 

 

 (A) CH3COOH (B) ClCH2COOH 

 (C) CCl2(NH2)COOH (D) CH3CH2COOH 

Q-44 The Hoffmann degradation of benzamide gives: 

 

 (A) Benzene (B) Aniline 

 (C) Benzyl amine (D) benzophenon 

Q-45 Which of the following is characteristics of 1H-NMR of 1,2-dichloroethane? 

 (A) One singlet (B) One doublet 

 (C) Two doublet (D) Two triplet 

Q-46 With respect to electrophilic aromatic substitution, reactivity order of pyrrole, thiophene and furan 

is 

 (A) thiophene>pyrrole> furan (B) Furan>pyrrole>thiophene 

 (C) Pyrrole>furan>thiophene (D) Thiophene>furan>pyrrole 

Q-47 The order of carbonyl stretching frequency in the IR spectra of amide, ketone and esters is: 

 

 (A) Amides>esters>ketones (B) Ester>ketones>amides 

 (C) Esters>amide>ketones (D) Amide>ketones>esters 
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Q-48 Which part of the IR spectrum is called the “fingerprint region”? 

 (A) 5000 cm-1-1330cm-1 (B) 3000 cm-1-1800 cm-1 

 (C) 2500 cm-1-1200 cm-1 (D) 1330cm-1-667cm-1 

Q-49 The absorption at λmax279 nm (ε= 15)in the UV spectrum of acetone is due to 

 (A) σ – σ * transition (B)  π – π * transition 

 (C)  n – π * transition (D)  π – σ * transition 

Q-50 Which product is obtained when ethyl magnesium bromide reacts with methanol? 

 (A) Ethane (B) Methane 

 (C) Ethanol (D) Ethyl magnesiumbromide 
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PART – 2 RESEACH METHODOLOGY 

Q-51 Research means, 

(A) Searching again and again (B) Finding solution to any problem 

(C) Working in a scientific way to 

search for truth of any problem 

(D) None of the above 

Q-52 A common test in research demands much priority on, 

 (A) Reliability (B) Usability 

 (C) Objectivity (D) All of the above 

Q-53 Action research means, 

 (A) A research to solve an 

immediate problem 

(B) A longitudinal research 

 (C) An applied research (D) A research with socio economic objective 

Q-54 Which of the following variables cannot be expressed in quantitative terms? 

 (A) Socio-economic status (B) Numerical aptitude 

 (C) Marital status (D) Profession 

Q-55 The essential qualities of a researcher are: 

 (A) Spirit of free enquiry (B) Reliance on observation and evidence 

 (C) Systematization or theorizing of 

knowledge 

(D) All the above 

Q-56 A research paper is a brief report of research work based on, 

 (A) Primary data only (B) Secondary data only 

 (C) Both A and B (D) None of the above 

Q-57 Reading centre’s, story hours, exhibitions and reading to literature are forms of, 

 (A) Extension service (B) Service of a public library 

 (C) Both A and B (D) None of the above 

Q-58 Which of the following search engine is exclusively meant for scientific information? 

 (A) GOOGLE (B) SCIRUS 

 (C) YAHOO (D) ALTAVISTA 

Q-59 Questionnaire is a, 

 (A) Tool for data collection (B) Measurement technique 

 (C) Research method (D) Data analysis technique 

Q-60 ‘Noise’ in Information Retrieval is due to, 

 (A) Precision (B) Recall 

 (C) Relevant information (D) Redundant information 

Q-61 Inductive logic proceeds from, 

 (A) General to General (B) Particular to General 

 (C) General to Particular (D) Particular to Particular 

Q-62 Which of the following is not a “Graphical representation”? 

 (A) Pie chart (B) Bar chart 

 (C) Variance (D) Histogram 

Q-63 Ontology is,  

 (A) An Indexing Method (B) Classification of Internet based documents 

 (C) Cataloguing of Internet based 

documents 

(D) None of these 

Q-64 Which of the following is not true about e-Journals? 

 (A) They are distributed through 

digital methods 

(B) They also have editors or editorial boards 

 (C) They are publications of serial 

nature 

(D) They are always free of cost 

Q-65 How is stochastic equation of information solved? 

 (A) By statistical rules (B) By dynamic rules 

 (C) Both A and B (D) None of these 

 

http://www.netugc.com/
http://www.netugc.com/
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Q-66 Find the missing term in the number series:  62, 64, ______ , 32, 14, 16. 

 (A) 26 (B) 18 

 (C) 24 (D) 30 

Q-67 Find the next term in the given number series: 2, 6, 12, 20, _____ 

 (A) 30 (B) 25 

 (C) 32 (D) 18 

Q-68 Find the missing term in the given number series: 126, 64, 34, 20, 14, ______ 

 (A) 18 (B) 16 

 (C) 12 (D) 14 

Q-69 Find the next term in the given number series: 25, 34, 30, 39, 35,  _____ 

 (A) 32 (B) 44 

 (C) 50 (D) 46 

Q-70 What will be the total weight of the 10 poles each of same weight if, 

I : One fourth of the weight of the pole is 5 kg 

II : Total weight of these poles is 160 kg more than total weight of two poles 

Which of the following is the correct option?  

 (A) Statement I alone is not 

sufficient to find the weight of 

pole. 

(B) Statement II alone is not sufficient to find 

the weight of pole. 

 (C) Either Statement I or Statement 

II is sufficient to find the weight 

of pole. 

(D) Both statements together are not sufficient 

to find the weight of pole. 

Q-71 In case of an equilateral triangle ABC, AD is the median. If AB = 10 cm, find AD. 

(Calculator not needed) 

 (A) 8.67 cm (B) 7.54 cm 

 (C) 6.95 cm (D) 5.77 cm 

Q-72 If P, Q, R, S, T are the numbers in arithmetic progression, which of the following are also in 

arithmetic progression? 

I. P-2, Q-2, R-2, S-2, T-2 

II. 3P, 3Q, 3R, 3S, 3T 

III. P2, Q2, R2, S2, T2  

 (A) I only (B) I and II only 

 (C) I, II and III (D) None of these 

Q-73 Four plants of a company are located at M, N, O and P. M is north of N at a distance of 4 

km. P is south of O at a distance of 2 km. N is south east of O at a distance of 1 km. What is 

the approx distance between M and P in km? (Calculator not needed) 

 (A) 5.34 (B) 7.68 

 (C) 9.45 (D) 3.34 

Common data for questions NO. 74, 75 & 76. 

A is the mother of B. B is the sister of C. D is the son of C. E is the brother of D. F is the mother 

of E. G is the granddaughter of A. H has only two children B and C. 

Q-74 How is F related to H? 

 (A) Son-in-law (B) Daughter-in-law 

 (C) Father-in-law (D) Grand daughter 

Q-75 How is C related to E? 

 (A) Father (B) Son 

 (C) Mother (D) Cousin Brother 

Q-76 Who is the mother of G? 

 (A) C (B) B 

 (C) F (D) C or F 
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Q-77 Identify the personal data. 

 (A) Marital status (B) Geographical pattern 

 (C) District (D) Pollution status 

Q-78 Sources containing data which have been collected and complied for another purpose are: 

 (A) Primary data (B) Secondary data 

 (C) Geographical data (D) Personal data 

Q-79 Data collection which involve gathering of data relating to the selected research by viewing 

and or listening is called. 

 (A) Mail survey (B) Interviewing 

 (C) Observation (D) Schedule 

Q-80 Sending questionnaire to the respondents with a request to complete them and return by post 

is known as? 

 (A) Schedule (B) Mail survey 

 (C) Observation (D) Random sampling 

Q-81 The purpose of the bibliography in a report is: 

 (A) Useful for extended research (B) Provides authenticity to the report 

 (C) Helps in looking different 

perspectives of research 

(D) All the above 

Q-82 Which of the following is generally not a part of the references of a research report? 

 (A) Price (B) Title 

 (C) Authors (D) Publication details 

Q-83 h-index closely resembles to the quality of publication of, 

 (A) A publisher (B) A technical society 

 (C) A researcher (D) A technical book 

Q-84 Impact factor is an indicator of the quality of, 

 (A) A journal (B) A technical book 

 (C) A researcher (D) A technical conference 

Q-85 SJR is the impact factor computed from the database, 

 (A) DBase (B) MySQL 

 (C) SCOPUS (D) MariaDB 

Q-86 “A systematic step-by-step Procedure following logical process of reasoning” is called, 

 (A) Experiment (B) Observation 

 (C) Deduction (D) Scientific method 

Q-87 Ethical neutrality is a feature of, 

 (A) Deduction (B) Scientific method 

 (C) Observation (D) Experiment 

Q-88 ……….. is “systematically conceptual structure of inter related elements in some 

schematic form” 

 (A) Concept (B) Variable 

 (C) Model (D) Facts 

Q-89 Which of the following is a popular sampling technique? 

 (A) Unit (B) Random 

 (C) Design (D) Census 

Q-90 Basing conclusions without any bias and value judgment is …………… 

 (A) Objectivity (B) Specificity 

 (C) Values (D) Facts 

Q-91 Research is generally classified on the basis of ________ and methods. 

 (A) Intent (B) Purpose 

 (C) Methodology (D) Technique 

Q-92 Facts or information’s are analyzed and critical evaluation is made in 

 (A) Survey (B) Action research 

 (C) Analytical research (D) Pilot study 
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Q-93 Research conducted in a classroom environment is known as, 

 (A) Field study (B) Empirical research 

 (C) Survey (D) Laboratory research 

Q-94 Research through experiment and observation is called, 

 (A) Clinical research (B) Experimental research 

 (C) Laboratory research (D) Empirical research 

Q-95 __________ is the first step of research process. 

 (A) Identify the problem (B) Data collection 

 (C) Editing and coding (D) Preparation of research paper 

Q-96 A tentative proposition subject to test is, 

 (A) Variable (B) Hypothesis 

 (C) Concept (D) Data 

Q-97 Analogies are sources of, 

 (A) Data (B) Concept 

 (C) Research (D) Hypothesis 

Q-98 ___________ represent the common sense ideas. 

 (A) Statistical hypothesis (B) Complex hypothesis 

 (C) Analytical hypothesis (D) Common sense hypothesis 

Q-99 Survey is a ___________ study. 

 (A) Descriptive (B) Analytical 

 (C) Systematic (D) Fact finding 

Q-100 The first purpose of a survey is to provide, 

 (A) Description (B) Information 

 (C) Evaluation (D) Propogation 

 

 

********** 


