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No. of Questions: 180 

Time : 2 Hours J [ Full Marks: 360 

Note: 

1. 

2. 

(i) Attempt as many questions as you can. Each question carries 3 (three) marks. 
One mark will be deducted fOT each incorrect answer. Zero mark will be 
awarded for each unattempted question. 

(ii) If more than one alternative answers seem to be approximate to the correct 
answer, choose the closest one. 

(iii) This Question Booklet comprises two Sections viz., Section-A and Section-B: 

Section-A: This is compulsory. 

Section-B : This contains three Sub-sections having questions of three 
disciplines viz., 

Life Science (Sub-section B-1) 

Physics (Sub-section B-2) 

Geology (Sub-section B-3) 

A candidate is required to attempt only one from these three Sub-sections. 

SECTION-A 

BASIC ENVIRONMENTAL SCIENCES 

(Compulsory for all) 

"Law of Minimum" was given by : 

(1) Shelford (2) Clemant (3) Liebig 

Cup anemometer is used for measuring: 

(1) Water evaporation (2) Wind speed 

(3) Wind direction (4) Rainfall 

(4) Blackman 

P.T.D. 
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3. Which region of the seas and oceans are the most polluted? 

(1) Estuarine (2) Sea depths (3) Sea surface (4) Coastal 

4. Largest salt water lake in India is : 

(1) Chilka (2) Lonar (3) Wullar (4) Sambhar 

5. In which of the following, inverted pyramid of biomass is found? 

(1) Grassland ecosystem 

(3) Desert ecosystem 

(2) Pond ecosystem 

(4) Forest ecosystem 

6. The important GHG mainly released from marshy lands is : 

(1) CO2 (2) N 20 (3) CH4 (4) CFCs 

7. How many agro-climatic zones are found in India? 

(1) 15 (2) 16 (3) 17 (4) 10 

8. Atmospheric humidity is measured by : 

(1) Radiometer (2) Hygrometer (3) Hydrometer (4) Micrometer 

9. The CO2 concentration in the atmosphere is increasing at the rate of about: 

(1) 0.3% (2) 0.2% (3) 0.4% (4) 0.5% 

10. The concentration of ozone is found maximum in: 

(1) Troposphere 

(3) Lower stratosphere 

(2) Upper stratosphere 

(4) Mesosphere 

11. The National Institute of Oceanography is presently situated at : 

(1) Kerala (2) Calicut (3) Cochin (4) Goa 

12. Which elemental cycle has no atmospheric reservoir? 

(1) Oxygen (2) Carbon (3) Phosphorus (4) Nitrogen 

13. Concept of ecological pyramid was given by : 

(1) A. G. Tansley (2) E. P. Odum (3) R. Mishra (4) C. Elton 

14. The Ministry of Environment and Forests was set up in : 

(1) 1970 (2) 1980 (3) 1985 (4) 1975 

(2 ) 
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15. Th(' target organ of Cadmium toxicity IS: 

(I) Lung (2) l.tver (4) Bom" 

16. The normal lapse rah~ of templ~rature per kilometer <llhtude b : 

(1 ) 6.4°C (2) 4.6"C (3) 10 (4) Y.HoC 

17. Gregarious flowering is observ('d In : 

(I) Bamboo (2) Forbs (3) I,('gul"S (4) I.antana 

18. In primary succession, the plOncC'r organism on a X4..'ro"cre is : 

(I) Plendophytes (2) Mosses (3) Creen alga,' (4) l.tchens 

19. Ecological or physiological races ilr~ also known as: 

(1) Ecads (2) Ecotypes (3) l'cophens (4) E(togens 

20. The bigg(~st hindrance in using biomass as d energy source is : 

(1) I.ack of proven technology for commt·rcialit.ation 

(2) Fnergy yiold " low 

(3) Large amount of land is requlH,,'d to grow energy crops 

(4) Air pollution due to combustion 

21. Among the following, which one is not a cnteria pollutant? 

(1) 1'\0, (2) SO, (3) PAil 

22. Water potential in soil and plants is always: 

(I) Zt'TO 

(3) less than zero 

(2) more than Zt'TO 

(4) more than one 

23. Apparent photosynthesis is also tl'rmed as : 

(2) Net assimilation 

(4) PM:o 

(I) Total assimilation 

(3) Net productivity (4) Secondary productivity 

24. Which of the follOWing pair is not corrcctly matchC'd rcgarding \Jationai Parks 
and their locations? 

(1) Nilgiri - Tamil :-':adu (2) Sunderbans - West Bengal 

(3) Nand. Dev! - Uttarakhand (4) K.nha - Rajasthan 

(3) PT.O. 
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25. Redox titration is used in determination of : 

(1) Dissolved Oxygen (2) Total hardness 

(3) Chemical Oxygen demand (4) Biochemical Oxygen demand 

26. The dominance of a new genetic form as a result of environmental change is 
called: 

(1) Adaptation (2) Natural selection 

(3) Succession (4) Synergism 

27. Demography is the statistical study of: 

(1) Human society (2) Human population 

(3) Human settlement (4) Human life 

28. The wave length of the atmospheric window is : 

(1) 4.0 - 6.0 I' (2) 2.0 - 5.0 I' (3) 8.0 - 13.0 I' (4) 7.0 -10.0 I' 

29. Dobson unit is a measure of : 

(1) PAN concentration (2) CFC concentration 

(3) Ozone concentration (4) CO2 concentration 

30. The rate of photosynthesis is greater in: 

(1) IR region (2) In intermittent light 

(3) In continuous light (4) UV region 

CHEMISTRY 

(Compulsory for all) 

31. The energy of a magnetic moment in Z direction of a ma.gnetic field of 
magnitude H, is expressed as : 

(1) E=hv 

32. The equation, H 2 + Br2 --» HBr + Br is : 

(1) Elementary equation 

(3) Bimolecular reaction 

(4 ) 

(4) E=I'H 

(2) Unimolecular reaction 

(4) Complex reaction 
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33. The tmit of the specific reaction rate of a second o~der reaction is : 

(1) 5-1 (2) M .5-1 (3) M-1 • 5-1 

34. The molecular mass of CO2 is 44.01 g rnol-1, the root mean square speed of the 

molecules in the gas at 298 K is [R ~ 8.3145 )K-1mol-1]: 

(1) 400 ms-1 (2) 409 ms-1 (3) 411 ms-1 (4) .J894 ms-1 

35. The PKa of HeN (aq.) is 9.3, the pH of 0.01 M HeN (aq.) is: 

(1) 5.01 (2) 4.65 (3) 5.65 (4) 3.65 

36. The concept of temperature and the use of thermometer is justified by : 

(1) Dalton's law 

(3) Zeroth law of thermodynamics 

37. Supercritical CO2 is applied in the: 

(1) NMR machine 

(3) decaffeination of coffee 

38. The metal transparent to X-rays is: 

(1) Zn (2) Be 

(2) Boyle's law 

(4) Second law of thermodynamics 

(2) separation of 3 He from 4 He 

(4) separation of lanthanides 

(3) B (4) Mg 

39. The 'term A-transition applied to phase transition is : 

(1) The fluid superfluid transition of liq. helium 

(2) Second order phase transition 

(3) First order phase transition 

(4) The system in which heat capacity begins to decrease before the transition 

40. Electrolysis of dil. aq. NaCl solution was carried by passing 100 milliampere 
current, the time required to liberate 0.1 mol of H2 gas at Cathode is: 

[1 Faraday ~ 96500 cmol-1
] 

(1) 9.65x104 second (2) 24.95x104 second 

(3) 19.3xl04 second (4) 38.6xl05 second 

(5) P.T.D. 
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41. In Vander Waal's equation of state for a non-ideal gas, the net force of attraction 
among the molecules is given by : 

, 
(1) an 

V' 
an' 

(2) P+­
V' 

, 
(3) P-'!!'.­

V' 

42. TI/2 for a first order reaction is 9 hours. If the concentration of the reactant is 
0.0013 M right now, what is the best estimate of what ,it was the day before 
yesterday? 

(1) 0.0026 M (2) 0.0065 M (3) 0.0052 M (4) 0.042 M 

43. In the context of macro molecule, the viscosity equation [11] = KMv is known as : 

(1) Sakurada equation 

(2) Mark-Kuhn equation 

(3) Mark-Kuhn-Sakurada equation 

(4) Mark-Kuhn-Houwink-Sakurada equation 

44. A Fermi contact interaction between electron and nucleus can occur if electron 
occupies: 

(1) p-orbital 

(3) sp hybridized orbital 

(2) s-orbital 

(4) d-orbital 

45. When the pressure of a perfect gas is changed isothermally from pi to pI, the 
change in entropy will be calculated using the equation: 

(1) ~S = nRln(;; J (2) ~S = -nRln(;; J 
(3) ~S =nRln( ~J (4) ~S =nRln( ~) 

46. The carbon atom of a carbonyl group is : 

(1) sp3 hybridised (2) sp' hybridised 

(3) sp hybridised (4) sp'd hybridised 

( 6 ) 
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47. Dimethyl ether is an isomer of : 

(1) methanol (2) ethanol (3) acetone (4) acetaldehyde 

48. I, 2-dimethylcyc1opentane exists in : 

(1) two stereoisomers 

(3) three stereoisomers 

H 

(2) four stereoisomers 

(4) nine stereoisomers 

49. 
IPlo ,,/ 

The reaction -C-C-·/-: B(base) -+ /C = C, + H: B + : X-, is an example of : 
I I 

(1) dehydrogenation (2) dehydration 

(3) dehydrohalogenation (4) deh.logenation 

50. Cellulose is • polymer of : 

(1) <>(-D) glucose (2) P(D) glucose (3) fructose (4) sucrose 

51. The least stable carbanian is : 

(2) CCI3 (3) CH3 

52. The correct molecular formula of 2, 2, 4-trimethyl hexane is : 

(3) C,H20 (4) C,H22 

53. Lindl.r's catalyst is : 

(1) Pdl BaSO. in Quinoline (2) SOCl2 

(3) PdlCu (4) ZnCI2 /HCI 

54. The correct acidity order is : 

(1) Formic acid> acetic acid:> propionic acid> fluoroacetic acid 

(2) Fluoroacetic acid> acetic acid> formic acid> propionic acid 

(3) Propionic acid> acetic acid> formic acid> fluoroacetic acid 

(4) Acetic acid> propionic acid> fluoroacetic acid> formic add 

(7) PTO. 
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55. Chloroform exposed to light and air provides: 

(1) CCl4 (2) COC!, 

56. n-butane is converted into isobutane : 

(1) heating n-butane at 300°C 

(2) n-butane treated with HCI 

(3) Cl, 

(3) n-butane treated with AlCl3 and HCI at 25°C 

(4) cooling n-butane at ~5°C 

57. Thiamine is called: 

(1) Vitamin A (2) Vitamin B6 (3) Vitamin C 

(4) CO 

(4) Vitamin B, 

58. Which one of the following is used for the preparation of alizarin? 

(1) Catechol (2) Phthalic anhydride 

(3) Phenol (4) Toluene 

59. The oxidation of catechol with silver oxide gives: 

(1) Silver catecholate 

(3) O-benzoquinone 

60. Glycerol is : 

(1) Soap (2) Fat 

(2) 1,4-naphthoquinone 

(4) hydroquinone 

(3) Alcohol (4) Acid 

61. Chloral upon reduction with AI(OC,Hs )3 gives: 

(1) CHCl3 (2) AI(OH), 

(3) Chloralhydrate (4) Trichloroacetic acid 

62. Benzene upon reaction with propene in presence of anh A1C13 provides: 

(1) Cumene 

(3) Acetone 

(2) Cumene hydroperoxide 

(4) Phenol 

63. Which one of the following is used as insecticide? 

(1) C,HsNO, (3) CH,CI, 

( 8 ) 



64. The metal used for removal of traces of N2 from Ar is: 

(1) Ti (2) Zr 

65. White asbestos is : 

(1) Mg 3(OH) •. 5i20 S 

(3) Al2 (OHj, (5i20 S )2 

(3) Cu (4) Ca 

(2) Zn2 (5iO.) 

(4) (Mg,Fe,Mnj,(5iO.) 
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66. Which one of the following gases burns in air with a blue flame and is also 
highly water soluble? 

(1) CO2 (2) 502 (3) H25 (4) NH3 

67. Which is powerful electrophilic reducing agent for functional R - N02 group? 

(1) Na2503 (2) NaBH, (4) H 20 2 

68. Which one·of the following forms compound that bring out other elements in 
higher oxidation state? 

(1) Ci2 (2) F2 (3) Br2 (4) N2 

69. In Wacker process, for the preparation acetaldehyde from ethylene, the catalyst 
used is : 
(1) PdCI2, CuCl2 (2) Pd, CuCl2 (3) PdCl2 (4) Pt 

70. The geometry of Wilkinson catalyst is : 

(1) Tetrahedral (2) Square planar 

(3) Trigonal bipyramidal (4) Linear 

71. Molecular orbital for which wave function ('t') is zero along the internuclear 
line, is 

(1) ,i (2) n (3) o· (4) 8 

72. In Stoichiometric ionic crystals, Schottky defect is caused by the vacancy of : 

(1) anion 

(2) cation 

(3) equal number of cation and anion 

(4) unequal number of cation and anion 

( 9 ) P.T.O. 
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73. Number of microstates for d2 electronic configuration is : 

(1) 10 (2) 20 (3) 120 (4) 45 

74. If 502 is passed over PCIs , it gives: 

(1) SOCl2 (2) S02CI2 (3) PCls . 502 (4) 503 

75. Calomel is : 

(1) HgCl2 (2) Hg2Clz (3) Hglz (4) Cdlz 

76. The colour of oxyhemoglobin is : 

(1) blue (2) violet (3) red (4) browr 

77. Which one of the following is not diamagnetic? 

(1) Oxyhemoglobin (2) O2 

(3) N2 (4) Ni(CO)4 

78. Nessler's reagent is a solution of : 

(1) Hgl2 in Kl (2) HgI2 inKBr 

(3) HgClz inKI (4) HgBr2 inKBr 

79. The coloured compound is : 

(1) CuF2 (2) [Cu(CH3CN)4)]BF4 

80. 

(3) CuCl (4) K3 [Cu(CN)4] 

The lUPAC name of [Pt(PY)4] [PtCl4 ]is: 

(1) Tetrapyridine Platinium (II) tetrachloroplatinate (II) 

(2) Tetrachloroplatinate (II) tetrapyridine platinate (II) 

(3) Tetrapyridine platinate (II) tetrachloroplatinate (II) 

(4) Tetrapyridine tetrachloro Pt (II) 

( 10 ) 
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81. VV'hat changes will increase the equilibrium concentration of product C in the 
system, A(g) + B(g) ~ C(g), if the ill' of the reaction is negative? 

Choose from the following conditions: 

(i) the addition of a catalyst 

(ii) the addition of an extra amount of substance B, 

(iii) raising of the temperature 

(iv) lowering of the temperature 

(1) (i) and (iv) (2) (i) and (iii) (3) (iii) (4) (ii) and (iv) 

82. Some changes in reaction conditions are given below. Which of these changes 
will lead to a change in the rate constant of the reaction? 

(i) change in the pressure 

(ii) change in the temperature 

(iii) introduction of a catalyst 

(IV) change in the concentration of the reactants and products 

(1) (ii) and (iv) (2) (ii) (3) (ii) and (iii) (4) all four 

83. What is the pH of a 10~3 M solution of sodium hydroxide? 

(1) -3 (2) 3 (3) 11 (4) 7 

84. What happens to the pH when a small amount of NH,Cl is added to aIM 
solution of NH,Cl ? 

(1) pH decreases 

(3) pH increases 

(2) pH remains at 7 

(4) pH does not change 

85. How many degrees of freedom are there at the triple point of carbon dioxide? 

(1) zero (2) one (3) two (4) three 

86. If A and B are the molar concentration in the two half cells of an electrochemical 
concentration cell, the potential of the concentration cell will be zero when: 

(1) A - B ~ 1 (2) A ~ B (3) log (AlB) ~ 1 (4) A + B ~ 1 M 

( 11 ) P.T.O. 
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87. Which of the following statements are true of colloids? 

(i) colloids are single phase systems 

(ii) colloids can only be formed in the liquid state 

(iii) colloid stability may alter with pH 

(iv) there cannot be any electrostatic interactions within a colloid 

(1) all four statements 

(3) (i), (ii) and (iii) 

(2) only (iii) 

(4) (i), (ii), (iv) 

88. The unit cell of cesium chloride crystal structure may be viewed as a cesium ion 
located at the centre of a cube the corners of which are occupied by chloride 
ions. How many cesium ions are nearest to any given chloride ion in such a 
crystal? 

(1) 4 (2) 6 (3) 8 (4) 12 

89. Steady state approximation for the reaction A -----) B -----)C makes the 
assumption: 

(1) d[CVdt ~ -d[Al/dl 

(3) d[A]!dt ~ a 

(2) d[Cl/dt ~ a 

(4) d[B]!dt ~ a 

90. The reaction of sulphur dioxide with water droplets in the atmosphere to 
produce droplets containing hydroxonium ions and sulphite ions is a major 
source of acid rain. In this reaction, sulphur dioxide molecules are: 

(1) hydrolysed 

(3) oxidised 

(2) disproportionated 

(4) reduced 

SECTION-B 

LIFE SCIENCE (Sub-section B-1) 

(Optional) 

91. Based on major nutritional types cyanobacteria belong to : 

(1) Chemoautotrophs 

(3) Photoautoheterotrophs 

( 12 ) 

(2) Chemoheterotrophs 

(4) Photoautotrophs 
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92. Psychophile microorganisms mostly grow well at a temperature range of : 

(1) 15-20"C (2) 30-35"C (3) 35-40"C (4) 40-45"" 

93. Plasmids are: 

(1) DNA molecules 

(3) r-RNA molecules 

(2) m-RNA molecules 

(4) t-RNA molecules 

94. Spirilina maxima which produces SCP belongs to : 

(1) Algae (2) Bacteria (3) Fungi (4) Slime molds 

95. Bacillary dysentry is otherwise known as : 

(1) Gastroentritis (2) Giardiasis (3) Shigellosis (4) Trichinosis 

96. Capsid which encloses the viral genome is exclusively composed of : 

(1) Carbohydrates (2) Enzymes (3) Proteins 

97. In photophosphorylation: 

(1) carbon dioxide in reduced to carbohydrate 

(2) chemical energy used to prod"ce ATP 

(3) NADP is formed 

(4) light energy is converted into chemical energy 

(4) Lipids 

98. Which one of the following reason is responsible for loss of mineral nutrients 
during over watering of plants? 

(1) Evaporating (2) Leaching (3) Smearing (4) Weathering 

99. Which one of the following is a plant hormone? 

(1) Ascorbic acid 

(3) Indole acetic acid 

(2) Palmitic acid 

(4) Propionic acid 

100. Apomixis is a type of Of a modified form of : 

(1) Nutrition (2) Respiration 

(3) Photorespiration (4) Reproduction 

( 13) P.T.O. 
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101. Steroid hormones are derived from: 

(1) Cholesterol (2) Ergesterol (3) Triglycerol (4) Tocopherol 

102. Antidiuretic hormone is otherwise known as: 

(1) Oxytocin (2) Prolactin 

103. The synthesis of yolk is known as : 

(1) Epigenesis 

(3) Transgenesis 

(3) Somatotropin (4) Vasopressin 

(2) Spermatogenesis 

(4) Vitellogenesis 

104. The Simplest type of excretory system consisting of flame cells is: 

(1) Amoeba (2) Cockroach (3) Earthworm (4) Planaria 

105. Which one of the following acids accumulates during muscle fatigue? 

(1) Lactic acid 

(3) Oxaloacetic acid 

(2) Pyruvic acid 

(4) Succinic acid 

106. The inactive form of enzyme is known as : 

(1) Agglutinogen (2) Collagen (3) Fibrinogen (4) Zymogen 

107. In an ecosystem bacteria perform the role as: 

(1) Micro consumers 

(3) Primary consumers 

(2) Macro consumers 

(4) Secondary consumers 

108. Out of 64 codons, how many are nonsense codons ? 

(1) 2 (2) 3 (3) 4 (4) 5 

109. The functional unit of gene which speCifies synthesis of one polypeptide chain 
IS : 

(1) Cistron (2) Codon (3) Recon (4) Muton 

110. The specific scientific term for the processing of m-RNA synthesis on a DNA 
template is: 

(1) Elongation (2) Replication (3) Transcription (4) Translation 

( 14 ) 
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111. Name the scientist who had synthesized the first artificial gene without a 
primer: 

(1) Barbara McClinstock 

(3) Linus Pauling 

(2) Har Govind Khurana 

(4) Severo Ochoa 

112. Which one of the following is a sex linked disease ? 

(1) Colourblindness (2) Amoebie dysentry 

(3) Tetanus (4) Typhoid 

113. There is no crossing over during spermatogenesis in: 

(1) Dragon fly (2) Damsel fly (3) Fruit fly (4) House fly 

114. Reproduction by larval forms is known as : 

(1) Metagenesis 

(3) Paedogenesis 

(2) Orthogenesis 

(4) Spermatogenesis 

115. In the nucleus, the proteins associated with DNA are mostly: 

(1) Bradykinins (2) Collagens (3) Histones (4) Myosins 

116. Which one of the following proteins exhibit Quarternary structure of protein? 

(1) Actin (2) Haemoglobin (3) Oxytocin (4) Pepsin 

117. Myoglobin is present in: 

(1) Brain (2) Kidney (3) Liver (4) Muscle 

118. The study of animal behaviour is: 

(1) E~ology (2) Ethology (3) Gerontology (4) Malacology 

119. In eukaryotic cells, microsomes are derived from: 

(1) Endoplasmic reticulum 

(3) Lysosome 

(2) Golgi body 

(4) Mitochondria 

120. Which one of the following enzymes can cause break and reseal of one strand 
of DNA ? 

(1) Aminotransferase 

(3) Ligase 

( 15 ) 

(2) Heliease 

(4) Topoisomerase 

P.T.O. 
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PHYSICS (Sub-section 8-2) 

(Optional) 

121. In Young's double slit experiment the separation between the slits is 1 em 
wavelength of the light used is 600 nm and the interference pattern is observed 
on a screen 1.0 m away. The separation between the successive bright fringes 
will be: 

(1) 6.0mm (2) 3 mm (3) 12 mm (4) l.5mm 

122. A parallel beam of green light of wavelength 546 nm passes through a slit of 
width 0.40 mIn. The transmitted light is collected on a screen 40 em away. The 
distance between the two first order minima is : 

(1) 0.55 mm (2) 2.2mm (3) 0.275mm (4) 1.1 mm 

123. If the light is incident on the plane surface of a material at an angle of incidence 
i = tan -I ..... where IJ is the refractive index of the material then: 

(1) the reflected light is completely polarized 

(2) the refracted light is completely polarized 

(3) the reflected light is partially polarized 

(4) the refracted light is partially polarized 

124. Optical fiber conununication is based on the principle of : 

(1) interference in thin films 

(3) reflection and refraction 

(2) total interval reflection 

(4) diffraction at the edges 

125. Indicate the false statement about the properties of LASER light given below: 

(1) It is monochromatic (2) It is coherent 

(3) Its frequency is very high (4) It is easily absorbed by water 

126. Two thin convex lenses of focal lengths j, and f, are placed coaxially 
separated by a distance d such that d < (fJ + h) the combination of lenses acts 
as: 

(1) convergent lens 

(3) telescopiclens 

( 16) 

(2) divergent lens 

(4) microscopic lens 
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127. A io cm long glass rod (f! = 1.5) has hemisperical surfaces of radii 4 cm and 6 
em with convex surfaces on the outerside at both ends. An object is placed at a 
distance of 32 em to the left of the first surface of radius 4 em. Find the position 
of the image: 

(1) 6 em to the right of first surface (2) 3 ern to the right of second surface 

(3) 5 cm to the left of second surface (4) 4 em to the left of first surface 

128. A convex lens of focal length 20 em is placed between an object and screen 90 
em apart. On moving the lens at two positions sharp images of the object are 
formed on the screen. Find the ratio of the length of the images: 

(1) 8 (2) 6 (3) 4 (4) 2 

129. "The path taken by a ray of light in going from one point to another after 
reflection or refraction at a surface is the path of least time", This statement is 
true: 

(1) for all surfaces (2) only for plane surfaces 

(3) only for concave surfaces (4) only for convex surfaces 

130. Which one of the following is not a Maxwell's equation? 

(1) fi3.ds=q 

(3) fH. dl = f(j + ~~ l ds 

131. For plane electromagnetic waves in vacuum, which of the following statement 
is not true? 

(1) These are transverse in nature 

(2) Electric and magnetic field waves are in phase 

(3) Electric and magnetic field waves are 90° out of phase 

(4) Ex H points in the direction of propagation 

( 17 ) P.T.G. 
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132. "If A is in thermal equilibrium with B and B is in equilibrium with C,. then A 
and C will also be in equilibrium", This statement is known as : 

(1) Zeroth law ofthermodynamics 

(3) Second law of thermodynamics 

(2) First law of thermodynamics 

(4) Third law of thermodynamics 

133. If for any thermodynamics system f dx '# a for all cyclic irreversible processes 
then the variable x is : 

(1) internal energy ~ 

(3) temperature T 

(2) pressure P 

'(4) entropy S 

134. 10 gm water at °C is heated and transformed to 10 gm steam at 100°C. If the 
latent heat of evaporation at 100°C is 538 cal! gm, then the change in entropy 
is: 

(1) 14.44 caIrk (2) 17.54 calrk (3) 4.56 calrk (4) 14.72 caIrk 

135. "The ratio of the emissive power to the absorptive power for radiation of a 
given wavelength is the same for all bodies at the same temperature". This 
statement is known as : 

(1) Stefan's law 

(3) Kirchhoff's law 

(2) Newton's law 

(4) Wien's law 

136. A 50 gm bullet moving with velocity 10 m/sec strikes a block of 950 gm at rest 
and gets embedded in it. The loss in the kinetic energy will be : 

(1) 100 % (2) 95 % (3) 5 % (4) 0 % 

137. A space craft of length 100 meter is moving with a velOCity 0.6 c in a direction 
along its length. The apparent length of the space craft to the observer at earth 
surface will be : 

(1) 80 meter (2) 125 meter (3) 120 meter (4) 60 meter 

138. The average kinetic energy of a particle executing simple harmonic motion with 
amplitude a and angular frequency w is : 

( 18) 
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139. The theoretical limiting values of Poisson's ratio cr lies in the range: 

(1) - 0.5 <" < 0.5 (2) 0.2 <" < 0.5 (3) -1 <" < 0.5 (4) - 0.5 <" < 1 

140. A water drop of radius 0.001 em is falling through air. Find its terminal velocity 
if it is given that the coefficient of viscosity for water is 1.8 x 10-4 CGS units and 
density of air is negligible: 

(1) 1.5cm/sec (2) 2.4cm/sec (3) 4.2cm/sec (4) 1.2cm/sec 

141. A big drop is formed by coalescing 1000 small droplets. What will be change in 
surface energy ? 

(1) 90% decrease (2) 10% decrease (3) 10% increase (4) 60% increase 

142. In a triode the plate current increases by 1 rnA when plate voltage is increased 
by 20 volt keeping grid voltage constant. Negative bias on the gate voltage has 
to be increased by 1 volt to bring the current to its initial value maintaining the 
increased plate voltage constant. Find the amplification factor of triad: 

(1) 10 (2) 40 (3) 30 (4) 20 

143. A solenoid has an inductance of 50 henry and a resistance of 30 O. It is 
connected to a 100 V battery. How long will it take to reach one half of the final 
value? 

(1) 1.67 sec (2) 1.5 sec (3) 1.2 sec (4) 1.42 sec 

144. Indicate the false statement about the N type semiconductor: 

(1) Its resistance decreases with slight increase in temperature 

(2) Its resistance increases with slight increase in temperature 

(3) It is obtained by adding impurities of 5th group of periodic table in Ge 
or Si 

(4) In these semiconductors number of electrons is much greater than the 
number of holes 

145. In P-N junction diode reverse bias current: 

(1) decrease with increase in bias voltage 

(2) increase with increase in bias voltage 

(3) increase with increase in temperature 

(4) decrease with increase in temperature 

( 19) P.T.D. 
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146. For a transistor the common base current gain is 0.98 then the common emitter 
current gain for this transistor is : 

(1) 100 (2) 50 (3) 49 (4) 51 

147. The half life of a radio isotope is 5 years. The fraction of atoms decayed in this 
resistance in a period of 15 years will be : 

(1) .! 
8 

(2) ~ 
8 

(3) 5 
8 

(4) 7 
8 

148. Assuming that 2 deuterium nuclei after nuclear fusion form a single helium 
nucleus. If the mass of deuteron is 2.01471 amu and mass of a-particle is 
4.00388 amu, then find the energy liberated in this process is about (1 amu = 931 
MeV): 

(1) 24 MeV (2) 12 MeV (3) 6 MeV (4) 30 MeV 

149. Indicate the false statement about the binding energy per nucleon for nuclei of 
different mass number: 

(1) It is constant for most of the nuclei 

(2) Its average value is about 5 MeV 

(3) It is maximum for iron 

(4) It increases sharply for law values of mass number A 

150. A water main of 20 em diameter has a pilot tube fixed into it and the pressure 
difference indicted by the gauge is 5 cm of water column, calculate the rate of 
flow of water the main (g = 980 cm/ sect and density of water Igm/ cm3 ) : 

(1) 62.2liters/sec 

(3) 31.1liters/sec 

(2) 39.2liters/sec 

(4) 20.2liters/sec 

GEOLOGY (Sub-section B-3) 
(Optional) 

151. Certain structure of sedimentary or tectonic origiq. which resemble fossilized 
organic remains is : 

(1) Facies fossil (2) Derived fossil (3) Pseudo fossil (4) Remain fossil 

(20 ) 
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152. The shell spindle in shape, in which the body whorl is thick in midclle and 
tapering near the bottom and the top is : 

(1) Fusiform (2) Conical (3) Trochiform (4) Globular 

153. The maximum diameter of the test in Echinoderm is called: 

(1) Anus (2) Ambitus (3) Peripoct (4) Madreporite 

154. The unit of permeability is : 

(1) m 2 (2) m/sec (3) Sec-1 (4) gm. m/ sec2 

155. "Harpoon structure" is associated with: 

(1) Transform fault boundaries (2) Rift system 

(3) Inversion system (4) Mid-Oceanic ridges 

156. When the principal stress is vertical, the resultant fault is a : 

(1) Thrust (2) Normal 'fault 

(3) Dip slip fault (4) Strike slip fault 

157. The explored part of the Moon consists dominantly of : 

(1) Basalts and anorthosite 

(3) Basalts and granites 

(2) Basalts 

(4) Basalts and andesites 

158. What type of lithology is responsible for formation of "Turtle Structure" ? 

(1) Shale (2) Rock Salt (3) Limestone (4) Clay Stone 

159. Vertebrate fossils are most important for the study of the: 

(2) Siwalik rocks (1) intratrappean beds 

(3) Gondwana rocks (4) Vindhayan rocks 

160. A river that maintains its course by valley deepening during uplift is termed 
as: 

(1) Insequent (2) Antecendent (3) Subsequent (4) Consequent 

161. Among the foll~wing the glacial landform is : 

(1) Monadnock (2) Bajada (3) Hanging valley (4) Alluvial cone 

( 21 ) P.T.O. 
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162. . Transgration is responsible for: 

(1) Lowering of sea level 

(3) Rise in sea level 

(2) Change in atmospheric CO, 

(4) Change in sedimentation rate 

163. What scientific avenue of investigation gave scientists the best estimate of the 
age of the Earth? 

(1) Dating fossils 

(3) Radiometric Dating 

(2) Archaeological Dating 

(4) Carbon Dating 

164. In India, K yanite deposits are found in the area of : 

(1) Lapsa Buru (2) Agnigundala (3) Bailadila Hills (4) Nilgiri Hills 

165. Which one of the following is known as lowest rank of Coal? 

(1) Semi bituminous 

(3) Bituminous 

166. The fuel ratio is determined by: 

(1) Fixed carboni Ash content 

(2) Fixed carbon. volatile matter 

(3) Fixed carboni volatile matter 

(2) Lignite 

(4) Anthracite 

(4) Volatile matter + fixed carboni Ash content 

167. In Bowen's reaction series, from Quartz to Olivine, the temperature': 

(1) Increases (2) Decreases 

(3) First increases then decreases (4) First decreases then increases 

168. The Concave shaped bodies of igneous rock strata is known as: 

(1) Phacolith (2) Lopolith (3) Laccolith (4) Batholith 

169. . ............ is the high temperature-high pressure polymorph of Alumino Silicates 
(Al,SiOs) : 

(1) Kyanite (2) Andalusite (3) Sillimanite (4) Chlorite 

(22 ) 
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170. Vitrification is the process in vvhich: 

(1) Glassy material converts into crystal1ized state 

(2) Glass forms directly from the magma 

(3) Crystallized material converts into glassy material 

(4) None of the above 

171. "\/hich of the following form~ at the low grade of regional metamorphism? 

(1) Gneiss (2) Schist (3) Slate (4) Phyllite 

172. In contact metamorphism there is a ............ : 

(l) Local heat source (2) Frictional heat source 

(3) Regional heat source (4) Local heat transfer 

173, For a given mineral, the physical property which displays the directional 
variation is : 

(1) Color (2) Hardness (3) Streak (4) Lustre 

174. vVhich of the following mineral has a high solubility and therefore is most 
susceptible to chemical weathering at the Earth's surface? 

(1) Calcite (2) Plagioclase (3) Olivine (4) Quartz 

175. Which system has minimum number of classes? 

(1) Tetragonal (2) Hexagonal (3) Isometric (4) Triclinic 

176. Which one of the following is true for "Cubic form" ? 

(2) a -=F b -=Fe,a /\ b #90°, b 1\ C = 90° 

(3) a = b = c, a A a = 90° 

177. Cassiterite is an ore of: 

(1) Zinc' (2) Lead (3) Copper (4) Tin 

( 23 ) P.T.O. 
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178. Which one of the following is part of process of formation of sedimentary 
rocks? 

(1) Weathering and erosion (2) Sedimentation 

(3) Lithification and diagenesis (4) All of the above 

179. Flint, chert are microcrystalline forms of : 

(1) Quartz; (SiD,) (2) Hematite (Fe203 ) 

(3) Halite (NaCl) (4) Calcite (CaC03 ) 

180. The fault between Vindhyan and Aravalli System is : 

(1) Main Central thrust 

(3) Great Boundary fault 

(24 ) 

(2) Main Boundary thrust 

(4) Tsangpo Suture zone 
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