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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 CHEMICAL ENGINEERING 

 

Q-1 The vessel dispersion number for an ideal CSTR is  

(A) -1 (B) 0 

(C) 1 (D) ∞ 

Q-2 Half-life for _______ order reaction does not depend upon initial concentration of reactant. 

 (A) First (B) Second 

 (C) Zero (D) Third 

Q-3 Direct costs component of the fixed capital consists of 

 (A) contingencies (B) onsite and offsite costs 

 (C) labour costs (D) raw material costs 

Q-4 An isothermal liquid phase zero order reaction A      B (k = 0.5 mol/m3 s) is carried out in a 

batch reactor.  The initial concentration of A is 2 mol/m3.  At 3 seconds from the start of the 

reaction, the concentration of A in mol/m3is   _________. 

 (A) 0.5 (B) 1 

 (C) 0.1 (D) 5 

Q-5 In the manufacture of sulphuric acid by the contact process, the catalytic oxidation of SO2 is 

carried out in multiple stages mainly to 

 (A) increase the reaction rate by 

providing inter-stage heating 

(B) increase the overall conversion by 

providing inter-stage heating 

 (C) increase the overall conversion 

by providing inter-stage cooling 

(D) decrease the overall conversion by 

removing sulphur trioxide between stages 

Q-6 Slurries are most conveniently pumped by a 

 (A) syringe pump   (B) diaphragm pump   

 (C) vacuum pump   (D) gear pump 

Q-7 Which of the following is not categorized as a "mechanical operation"? 

 (A) Agitation (B) Filtration 

 (C) Size enlargement (D) Humidification  

Q-8 The molecular formula of the predominant chemical compound in commercial sugar is   

 (A) C12H22O11 (B) C12H24O12 

 (C) C6H10O5 (D) C6H12O6 

Q-9 Six-tenth factor' rule is used for estimating the 

 (A) equipment installation cost (B) equipment cost by scaling 

 (C) cost of piping (D) utilities cost 

Q-10 Match the industrial processes in Group-1, with the catalyst materials in Group-2.    

 Group-1                                         Group-2  

P Ethylene polymerisation                  I Nickel 

Q Petroleum feedstock cracking         II Vanadium pentoxide 

R Oxidation of SO2 to SO                  III Zeolite 

S Hydrogenation of oil                        IV Aluminium triethyl with titanium chloride promoter  

 (A) P-IV, Q-III, R-II, S-I (B) P-I, Q-IV, R-III, S-II 

 (C) P-I, Q-II, R-III, S-IV (D) P-II, Q-III, R-IV, S-I 

Q-11 The Phase angle equation for first order system is  

 (A) tan-1(-wτ) (B) tan-1(wτ) 

 (C) tan(-wτ) (D) tan(wτ) 

Q-12 "Break-even point" is the point of intersection of 

 (A) Fixed cost and total cost. (B) Total cost and sales revenue 

 (C) Fixed cost and sales revenue (D) None of these 
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Q-13 Catalytic cracking is   

 (A) a hydrogen addition process   (B) a carbon rejection process 

 (C) an exothermic process (D) a coking process 

Q-14 In order to achieve the same conversion under identical reaction conditions and feed flow rate 

for a non-autocatalytic reaction of positive order, the volume of an ideal CSTR is 

 (A) always greater than that of an 

ideal PFR 

(B) always smaller than that of an ideal PFR 

 (C) same as that of an ideal PFR (D) smaller than that of an ideal PFR only for 

first order reaction 

Q-15 For transporting pasty material, one will use a/an 

 (A) apron conveyor (B) belt conveyor 

 (C) screw conveyor (D) bucket elevator 

Q-16 Which of the following gives the crushing energy required to create new surface? 

 (A) Taggarts rule (B) Fick's law 

 (C) Rittinger's law (D) none of these 

Q-17 The time needed to achieve the same fractional conversion for particles of different sizes (d) 

when chemical reaction controls, is proportional to 

 (A) d (B) d0.5 

 (C) d1.5 (D) d2 

Q-18 Nylon-6 is manufactured from 

 (A) caprolactum (B) adipic acid and hexamethylene diamine 

 (C) maleic anhydride and 

hexamethylene diamine 

(D) sebasic acid and hexamethylene diamine 

 

Q-19 Which of the following is the dynamic characteristic of an instrument? 

 (A) Reproducibility (B) Sensitivity 

 (C) Accuracy (D) Fidelity 

Q-20 Match the reactant-product combination in Group 1 with the unit process in Group 2.  

 Group 1                                                                 Group 2 

 (P) propylene - butanol                                         (1) Pyrolysis 

 (Q) cumene – phenol                                            (2) Dehydrogenation 

 (R) butane – butadiene                                          (3) Hydroformylation  

 (S) ethylene dichloride - vinyl chloride                (4) Peroxidation 

 (A) P-3, Q-2, R-4, S-1 (B) P-2, Q-4, R-3, S-1 

 (C) P-1, Q-3, R-2, S-4   (D) P-3, Q-4, R-2, S-1 

Q-21 Urea is represented as 

 (A) NH2.CO.NH2 (B) NH3.CO.CH3 

 (C) NH.CO2.NH (D) NH3.CO2.NH3 

Q-22 For two non-interacting first order systems connected in series, the overall transfer function 

is the ________ of the individual transfer functions. 

 (A) Product (B) Ratio 

 (C) Sum (D) Difference 

Q-23 Priming is needed in a __________ pump. 

 (A) Gear (B) Diaphragm 

 (C) Centrifugal (D) Piston 

Q-24 Absorptivity and refletivity of a perfect black body are respectively 

 (A) 1 and 0 (B) 0 and 1 

 (C) 1 and ∞  (D) 1 and 1 
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Q-25 In case of absorption, both the operating and equilibrium lines will be straight for _______ 

 (A) isothermal operation (B) dilute solutions 

 (C) concentrated solutions  (D) dilute solutions and isothermal operation 

Q-26 Segmental baffles in a 2-4 shell and tube heat exchanger 

 (A) change the flow pattern of the 

tube side fluid and increase the 

overall heat transfer coefficient. 

(B) increase the heat transfer coefficient in the 

shell side and support the tubes. 

 (C) help to reduce the thermal 

expansion of the tubes and 

increase the heat transfer 

coefficient in the tube side. 

(D) increase the number of passes in the shell 

side and increase the heat transfer 

coefficient in the tube side. 

Q-27 Film boiling is usually not desired in commercial equipments, because 

 (A) It is difficult to maintain. (B) The heat transfer rate is low in view of the 

large temperature difference. 

 (C) The heat transfer rate is high in 

view of the large temperature 

difference. 

(D) None of these. 

Q-28 In a shell and tube heat exchanger, which is the best tube arrangement if the fluids are clean 

and non-fouling?  

 (A) Triangular (B) Square 

 (C) Rotated square (D) Rectangular 

Q-29 Air is to be heated by condensing steam. Two heat exchangers are available (i) a shell and 

tube heat exchanger and (ii) a finned tube heat exchanger. Tube side heat transfer area is equal 

in both the cases. The recommended arrangement is ____. 

 (A) Shell and tube heat exchanger 

with air inside tubes and steam 

on shell side. 

(B) Shell and tube heat exchanger with air on 

shell side and steam inside tubes. 

 (C) Finned tube heat exchanger with 

air inside and steam outside. 

(D) Finned tube heat exchanger with air 

outside and steam inside. 

Q-30 The heat flux from (from outside to inside) across an insulating wall with thermal 

conductivity, K= 0.04 W/m.K and thickness 0.16 m is 10 w/m2. The temperature of inside 

wall is -5 ◦C. The outside wall temperature is ______. 

 (A) 25 ◦C (B) 30 ◦C 

 (C) 35 ◦C (D) 40 ◦C 

Q-31 Two tubes of diameters, 1 and 2 cms are filled with mercury to a height of 50 cm. Pressure at 

the bottom of the mercury column will be______. 

 (A) Higher for the tube of diameter 1 

cm 

(B) Higher for the tube of diameter 2 cm 

 (C) Same for both the tubes (D) Can’t say. Data insufficient. 

Q-32 The equivalent diameter for flow through a rectangular duct of width B and height H is _____. 

 (A) 𝐻𝐵

2(𝐻 + 𝐵)
 

(B) 𝐻𝐵

(𝐻 + 𝐵)
 

 (C) 4𝐻𝐵

(𝐻 + 𝐵)
 

(D) 2𝐻𝐵

(𝐻 + 𝐵)
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Q-33 Permanent pressure loss in a well designed venturi meter is about __________ percent of the 

venturi differential. 

 (A) 10 (B) 70 

 (C) 50 (D) 1 

Q-34 The pressure head on sudden contraction in a horizontal pipe is converted into the 

__________ head. 

 (A) Elevation (B) Velocity 

 (C) Both (A) and (B) (D) Neither (A) and (B) 

Q-35 Maximum theoretical suction lift for water at 15°C by a centrifugal pump is _____ ft. 

 (A) 10.3 (B) 34 

 (C) 50 (D) 5 

Q-36 In the reaction: 𝑁2 + 𝑂2 ↔ 2𝑁𝑂, increasing the pressure will result in _______ 

 (A) Shifting the equilibrium towards 

right. 

(B) Shifting the equilibrium towards left. 

 (C) No change in equilibrium 

condition. 

(D) None of these. 

Q-37 A closed system is cooled reversibly from 100 ˚C to 50 ˚C. If no work is done on the system, 

then ________ 

 (A) Its internal energy decreases and 

entropy increases 

(B) Both internal energy and entropy decreases   

 (C) Its internal energy decreases but 

entropy is constant  

(D) Its internal energy is constant but entropy 

decreases 

Q-38 A gas mixture contains 6 moles of H2 and 2 moles of N2. If the total pressure of the gaseous 

mixture is 4 kgf/cm2; then the partial pressure of N2 in the mixture will be _____kgf/cm2. 

 (A) 1 (B) 4 

 (C) 2 (D) 3 

Q-39 As pressure approaches zero, the ratio of fugacity to pressure (f/P) for a gas approaches 

 (A) Zero (B) Unity 

 (C) Infinity (D) An indeterminate value 

Q-40 Work done is a ________ 

 (A) property of the system (B) path function 

 (C) state function (D) state description of a system 

Q-41 Which of the following is not an assumption made for the Claussius Clayperon equation? 

 (A) The vapors acts as ideal gas (B) Applicable below and away from the 

critical point 

 (C) Heat of vaporization is 

independent of temperature 

(D) The vapors are real gases 

Q-42 Plate efficiency in a distillation column is reduced due to the __________ of liquid. 

 (A) entrainment (B) foaming 

 (C) weeping (D) all (a), (b) & (c) 

Q-43 20 m3 of water is mixed with 20 m3 of another liquid with specific gravity of 1.3. The mass 

of the mixture would be _____ tons.  

 (A) 34 (B) 41 

 (C) 46 (D) 54 
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Q-44 Coal containing 30% ash is fired in a boiler at the rate of 1000 kg/hr which operates 24 hr/day. 

If 5% of the ash formed is carried away by the flue gas, the quantity of ash collected at the 

bottom of the boiler per day will be _______kg. 

 (A) 3420 (B) 6840 

 (C) 7240 (D) 8640 

Q-45 For a fixed number of ideal stages in a distillation column, as the reflux ratio is increased, the 

difference in composition between the top and bottom product streams _______ 

 (A) Increases (B) Decreases 

 (C) Remains unaffected (D) Passes through a maximum 

Q-46 According to the film theory of mass transfer, the mass transfer co-efficient is proportional 

to____  

 (A) D (B) D2 

 (C) D0.5 (D) 1/D 

Q-47 Minimum reflux ratio in a distillation column results in _______ 

 (A) Optimum number of trays (B) Maximum reboiler size 

 (C) Infinite number of trays (D) Minimum number of trays 

Q-48 The lowest temperature to which water can be cooled in a cooling tower is ______ of the 

atmospheric air. 

 (A) Dry bulb temperature (B) Wet bulb temperature 

 (C) Average of dry bulb and wet bulb 

temperature 

(D) Difference of dry bulb and wet bulb 

temperature 

Q-49 The absorption factor is defined as ______. Where L and G are liquid and gas flow rate 

respectively and m is slope of the equilibrium line. 

 (A) L/mG (B) G/mL 

 (C) mL/G (D) LG/m 

Q-50 For an autocatalytic reactor, from the following most suitable reactor set up is _______. 

 (A) CSTR followed by PFR (B) Two CSTR in series 

 (C) Two PFR in series (D) PFR followed by CSTR 
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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 
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