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1. Larger number of oxidation statesare exhibited by the actinoidsthan those by thelanthanoids, the
mainreasonbeing:
(A) 4f orbitalsmorediffused thanthe5f orbitals
(B) lesser energy difference between 5f and 6d than between 4f and 5d orbitals
(C) moreenergy difference between 5f and 6d than between 4f and 5d orbitals
(D) morereactivenatureof the actinoidsthan thelanthanoids

2. Whichoneof thefollowing isthe correct statement ?
(A) Boricacidisaprotonicacid
(B) Berylliumexhibitscoordination number of Six
(C) Chloridesof both berylliumand auminium havebridged chloride structuresin solid phase
(D) B,H,.2NH,isknownas'inorganic benzene

3. Amongthefollowing substituted slanestheonewnhichwill giveriseto crosslinked silicone polymer
onhydrolysisis:
(A) RS (B) RSCI,
(© RSCI, (D) RSC

4. Inacompound atomsof element Y from ccp lattice and those of element X occupy 2/3rd of
tetrahedral voids. Theformulaof the compoundwill be:
(A) XY, (B) X,Y,
(C©) XY D) X.Y,

5. Amount of oxaicacid presentinasol ution can bedetermined by itstitrationwith KMnO, solution
inthe presenceof H,SO,. Thetitration givesunsatisfactory result when carried out inthe presence
of HCl, because HCI :

(A) getsoxidisedby oxdicacidtochlorine

(B) furnishesH"ionsinadditiontothosefromoxalicacid
(©) reducespermanganateto Mn?

(D) oxidisesoxaicacidto carbon dioxideand water

6. Whichoneof thefollowing pairsof specieshavethe samebond order ?

(A) CN and NO* (B) CN and CN*
(C) O and CN™ (D) NO*"and CN*
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7. ThelUPAC namefor thecomplex [Co(NO,) (NH,)]Cl, is:
(A) nitrito-N-pentaamminecobdt (I11) chloride
(B) nitrito-N-pentaamminecobalt (11) chloride
(C) pentaamminenitrito-N-cobalt (11) chloride
(D) pentaamminenitrito-N-cobalt (111) chloride

8. A metd, M formschloridesinits+2 and +4 oxidation states. Which of thefollowing statements
about thesechloridesiscorrect ?
(A) MCl,ismorevolatilethanMCl,
(B) MCI,ismoresolubleinanhydrousethanol thanMCl,
(C) MClismoreionicthanMCl,
(D) MCl,ismoreeasily hydrolysedthanMClI,

9.  Whichof thefollowing statementsistrue?
(A) H,PO,isastronger acidthan H,SO,
(B) InagueousmediumHFisastronger acid than HCI
(C) HCIO,isa weaker acidthan HCIO,
(D) HNO,isastronger acidthan HNO,

10. Whichoneof thefollowing setsof ionsrepresentsacollection of isoelectronic species?
(A) K, ClI,ca’, s (B) Bd, S K" S
(C) N*, O, F, S (D) Li*,Na’,Mg™,ca"

11. What productsare expected from the disproportionation reaction of hypochlorousacid ?
(A) HCIO,andCl,O (B) HCIO,andHCIO,
(C) HClandClO (D) HClandHCIO,

12.  InFe(CO),, the Fe—C bond possesses:
(A) p-Character only (B) bothsand p characters
(C) ioniccharacter (D) s-character only

13. Lanthanoid contractioniscaused dueto:
(A) theappreciableshielding on outer electronsby 4f electronsfrom thenuclear charge
(B) theappreciableshielding on outer electrons by 5d electronsfrom the nuclear charge
(C) thesameeffectivenuclear chargefrom CetoLu
(D) theimperfect shielding onouter eectronsby 4f eectronsfrom thenuclear charge
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14. Following statementsregarding the periodic trendsof chemical reactivity of thealkai metalsand

the halogensare given. Which of these statements givesthe correct picture?

(A) Thereactivity decreasesintheakali metalsbut increasesinthe halogenswithincreasein
atomic number downthegroup

(B) Inboththeakali metalsand the halogensthe chemical reactivity decreaseswithincreasein
atomic number down thegroup

(C) Chemical reactivity increaseswith increasein atomic number down thegroup in both the
akai metalsand haogens

(D) Inakali metasthereactivity increasesbut inthe halogensit decreaseswithincreasein
atomic number down thegroup

15. How many EDTA (ethylenediaminetetraacetic acid) moleculesarerequired to make an octahedra
complex withaCa?*ion ?
(A) Sx (B) Three
(C) One (D) Two

16. Hydrogen bombisbased ontheprincipleof :
(A) Nuclearfisson (B) Naturad radioactivity
(C) Nudclearfuson (D) Artificid radioactivity

17. Anioniccompound hasaunit cell consisting of A ionsat the cornersof acubeand B ionsonthe
centresof thefaces of the cube. Theempirical formulafor thiscompound would be:
(A) AB (B) AB
(C) AB, (D) AB

18. Duringtheprocessof eectrolytic refining of copper, some metalspresent asimpurity settleas
‘anodemud’. Theseare:
(A) SnandAg (B) Pbandzn
(C) AgandAu (D) FeandNi

19. Themolecular shapesof SF,, CF, and XeF, are:
(A) thesamewith2, 0and 1lonepairsof eectronsonthe central atom, respectively
(B) thesamewith1, 1and1lonepair of eectronsonthecentral atoms, respectively
(C) different withO, 1and 2lonepair of e ectronsonthe central atoms, respectively
(D) different with 1, 0and 2 lonepairsof eectron onthe central atoms, respectively
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20. Thenumber and type of bonds between two carbon atomsin calcium carbide are
(A) Onesigma, onepi (B) Onesigma, twopi
(C) Twosgma, onepi (D) Twosigma, twopi

21. Thenumber of hydrogen atom(s) attached to phosphorusatom in hypophosphorousacidis:
(A) zero (B) two
(C) one (D) three

22. Whichoneof thefollowing ionshasthehighest valueof ionicradius?
(A) L B) F
(© o~ ) B”

23. Thetranstionmeta presentinvitamin B, is:
(A) Fe (B) Ni
(© Co (D) Zn

24. How many electronsareinvolved intheoxidation by KMnO,in basic medium?
(A) 1 (B) 2
© 3 (D) 5

25. Theshapeof XeF, moleculeis:
(A) tetrahedrd (B) pyramidd
(C) trigond planar (D) linear

26. Duringtheextraction of Fe, dagobtainedis:
(A) FeO (B) FeSO
(C) MgSO, (D) Casio

27. Thelightest particleis:
(A) dectron (B) proton
(C) neutron (D) o-paticle

28.  Whichof thefollowing eementsdoesnot exhibit alotropy ?

(A) Arsenic (B) Tin
(C) Silicon (D) Bromine
BKU-14141-A 6
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29. Which oneof thefollowing pairsof elementsdoesnot illustratethe diagonal relationshipinthe

Periodic Table?
(A) LiandNa (B) LiandMg
(C) BeandAl (D) BandS

30. Nitricacid convertsiodineinto:
(A) hydriodicacid (B) iodicacid
(C) hypoiodousacid (D) ammoniumiodine

31. Whichof thefollowing moleculeshashighest dipolemoment ?
(A) HS (B) CO,
(C) cd, (D) BF,

32. Ferrocenecannot undergo:
(A) Friedd-Craftsacylation (B) Dids-Alderreaction
(C) oxidationby Agrion (D) eectrophilicreaction

33. B. CH.. isisodectronicwith:

1072 12

(A) B _HZ> (B) B_H

12" 12 12° "12

© BH, (D) BH,'
34. Which of thefollowing doesnot haveameta-meta bond ?

(A) K,ReCl, (B) Mn/(CO),,

(C) Hgdl, (D) ALCI

35.  On heating, zinc oxide becomesyellow and on cooling, becomeswhite. Thisshowsthat itis:
(A) anoxidizingagent (B) areducingagent
(C) alLewisacid (D) non-stoichiometric

36. Theconjugatebaseof H,O"is:
(A) H” (B) H,0
(C) H,0, (D) OH"

37. Of thefollowing isotopes, the onethat isnot radioactiveis:

(A) 132| (B) 131|
(C) *ca (D) “sr
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38. Which of thefollowingisasoft base?
(A) CH,COO (B) H
(C) NO* (D) COx

39. Which of thefollowing productsisobtained on heating, B,H, withNH, inratio 1: 3 at higher

temperature?
(A) B,N,H, (B) B,H2NH,
(C) Boronnitride (D) B,N,H,

40. The product obtained by successive emission of an apha particle and a beta particle from
28U, isanisotopeof :
(A) radium (B) thorium
(©) lead (D) protactinium

41. Reactionof trans-2-phenyl-1-bromocyclopentanewith a coholic KOH produces:

(A) 4-phenylcyclopentene (B) 2-phenylcyclopentene
(C) 1-phenylcyclopentene (D) 3-phenylcyclopentene

42. Increasing order of stability among thethree main conformations(i.e. Eclipse, Anti, Gauche) of
2-fluoroethanal is:

(A) Eclipse, Gauche, Anti (B) Gauche, Eclipse, Anti
(C) Edipse, Anti, Gauche (D) Anti, Gauche, Eclipse

43. Whichof thefollowingisapolyamide?
(A) Teflon (B) Nylon-66
(C) Terylene (D) Bakdite

44. Which oneof thefollowing typesof drugsreducesfever ?
(A) Andgesc (B) Antipyretic
(C) Antibiotic (D) Tranquiliser

45. Duetothepresenceof an unpaired electron, freeradicalsare:

(A) Chemicdlyresctive (B) Chemicdlyinective
(C) Anions (D) Cations
BKU-14141-A 8
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2-methylbutane onreacting with bromineinthe presenceof sunlight givesmainly :
(A) 1-bromo-2- methylbutane (B) 2-bromo-2- methylbutane
(C) 2—-bromo-3- methylbutane (D) 1-bromo-3- methylbutane

Tertiary alkyl halidesarepractically inert to substitution by SN”mechanism becauseof :
(A) insolubility (B) indability
(C) inductiveeffect (D) derichindrance

Reaction of one molecule of HBr with one moleculeof 1, 3-butadiene at 40 Degree C gives
predominantly :

(A) 3-bromobutene under kinetically controlled conditions

(B) 1-bromo-2-buteneunder thermodynamically controlled conditions

(C) 3-bromobutene under thermodynamically controlled conditions

(D) 1-bromo-2-buteneunder kinetically controlled conditions

49. Amongthefollowing acidswhich hasthelowest pKavalue?
(A) CH,COOH (B) HCOOH
(©) (CH,),COOH (D) CH,CH,COOH
50. Fehling’ssolutionand Benedict’ssolutionsarereduced by glucosetoform:
(A) CuO (B) Cu,0
(C) Cu(OH), (D) Cu(CO),
51. Whichof thefollowingisfully fluorinated polymer ?
(A) Neoprene (B) Teflon
(C) Thiokd (D) PvC
52. Twomolesof acetoneunder theinfluenceof sodium hydroxidewill yield:
(A) 4-methyl-2-pentanone (B) 4-hydroxy-2-pentanol
(C) 4-methyl-2-pentancicacid (D) 4-hydroxy-4-methyl-2-pentanone
53.  Which of thefollowing bondswould show the strongest absorptioninthelR ?
(A) carbon-hydrogen (B) oxygen-hydrogen
(C) nitrogen-hydrogen (D) sulfur-hydrogen
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Alkyl halidesreact with diakyl copper reagentstogive:
(A) akenes (B) akyl copper haides
(C) dkanes (D) dkenyl hdides

Amongst thefollowing themost basic compound is:
(A) benzylamine (B) ailine
(C) ecetanilide (D) p-nitroaniline

Whichtypesof isomerismisshown by 2, 3-dichlorobutane?
(A) Diastereo (B) Optica
(C) Geometric (D) Structurd

Inalow resolution NM R spectrum of ethanol, the areaunder the peak corresponding to OH,
CH,and CH, protonsrespectively will beintheratio:

(A) 1:2:3 B) 3:2:1
©) 1:3:2 (D) 3:1:2

In“nitration mixture” concentrated sulphuric acidisused as:
(A) sulphonating agent (B) dehydrating agent
(C) fortheformation of nitroniumions (D) fortheformation of nitrateions

ThepyrimidinebasespresentinDNA are:
(A) cytosneandadenine (B) cytosneandguanine
(C) cytosneandthymine (D) cytosneanduracil

Thetermanomersof glucoserefersto:

(A) isomersof glucosethat differ in configurationsat carbonsoneand four (C-1and C-4)
(B) amixtureof (D)-glucoseand (L)-glucose

(C) enantiomersof glucose

(D) isomersof glucosethat differ in configuration at carbon one (C-1)

Phenyl magnes um bromidereactswith methanol togive:
(A) amixtureof anisoleandMg(OH)Br (B) amixtureof benzeneand Mg(OMe)Br
(C) amixtureof tolueneandMg(OH)Br (D) amixtureof phenol and Mg(Me)Br
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Thenumber of unshared el ectronson thecarbenecarbonis:
A) 1 B) 2
© 3 (D) 4

Thesmplestaminoacidis:
(A) cydine (B) danine
(C) dlydne (D) hoidtidine

Acid anhydridesadd to aromatic aldehydesin the presence of abaseyield:
(A) «,p-unsaturated acids (B) edsers
(C) B, y-unsaturated acids (D) dcohals

Trangition betweentheexcited singlet and triplet statesare:
(A) spindlowed (B) spinforbidden
(C) veyfrequent (D) not observed

Thestability of the cycloalkanes, as shown by thetemperature at which theringsare broken by
catalytic hydrogenation, isleast for which of thefollowing ?

(A) Cyclopropane (B) Cyclobutane

(C) Cyclopentane (D) Cyclohexane

67. Thereactiveintermediateinvolvedintheconversonof phenol to sdicylddehydeusing chloroform
and sodium hydroxide:
(A) CLC: (B) CILCH*
(© CLCH (D) ac
68. Wolf-Kishner reductionisapplied to oneof thefollowing functional groups:
(A) >C=0 (B) >C=C<
(G C=C- (D) —C=N
69. Thenumber of *H NMR spectrum 3, 5-dibromotolueneis:
A) 3 B) 4
© 2 (D) 6
BKU-14141-A 11 [Turn over
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Among thefollowing thestrongest e ectrophileis:
(A) NO* (B) NO#
(C) RN* (D) HO

The heterocyclic compound, which exhibitstautomerism, is:
(A) pyrazole (B) indole
(C) pyrrole (D) thiophen

Theenzyme, which actson gtarch, is:
(A) amylase (B) esterase
(C) protease (D) urease

Which of thefollowing isleast reactivetowardsbromine ?
(A) anidle (B) chlorobenzene
(C) nitrobenzene (D) phend

Raman spectrumisdueto:
(A) absorptionof energy by molecules  (B) emissonenergy by molecules
(C) indadticcalligons (D) absorptionandre-emission

TheMarkovnikoff Ruleisusedinconnectionwith:
(A) dereochemidtry of eiminationreactions

(B) d<ability of freeradicas

(C) activity of enzymes

(D) addition of acidsto double bonds

76. Todetect gasleakagefrom cylindersthe substanceaddedto LPGis:
(A) Phenols (B) Thiodcohols
(C) Glycds (D) Glyare
77. IntheFischer projection formula, meso-2, 3-butanediol isin:
(A) astaggered conformation (B) aneclipsed conformation
(C) agaucheconformation (D) ananticlina conformation
BKU-14141-A 12
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78. Essentid oilsare:
(A) Mixturesof varioushydrocarbons (B) Mixturesof higher fatty acids
(C) Mixturesof ddehydes (D) Pleasantsmelingliquidsoccurringinplants

79. Whichof thefollowingisnot glycerides?

(A) Fat (B) Phospholipid
(C) Soaps (D) Oils

80. Proteinsdo not respondto:
(A) Lucastest (B) Biurettest
(C) Ninhydrintest (D) Haler’'sringtest

81. A reactionwasfound to be second order with respect to the concentration of carbon monoxide.
If the concentration of carbon monoxideisdoubled, with everything € sekept the same, therate

of reectionwill :
(A) remainunchanged (B) triple
(C) increaseby afactor of 4 (D) double

82. InLangmuir’'smodel of adsorption of agasonasolid surface:
(A) therate of dissociation of adsorbed moleculesfrom the surface does not depend on the
surfacecovered
(B) theadsorption at asinglesteonthesurfacemay involvemultiplemoleculesat thesametime
(C) themassof gasstriking agiven areaof surfaceisproportional to the pressure of thegas
(D) themassof gasstriking agiven areaof surfaceisindependent of the pressure of thegas

83. Rateof areaction can beexpressed by Arrheniusequation as:
k =Ae "R (where E/RT isread as power of €) inthisequation, E represents
(A) theenergy abovewnhichall thecolliding moleculeswill react
(B) theenergy below which colliding moleculeswill not react
(C) thetotd energy of thereacting moleculesat atemperature, T
(D) thefractionof moleculeswith energy greater than the activation energy of thereaction

84. Dengty of a2.05M solution of aceticacidinwater is1.02g/mL. Themolality of thesolutionis:

(A) 1.14mol kg™ (B) 3.28 mol kg™
(C) 2.28mol kg™ (D) 0.44mol kg™
BKU-14141-A 13 [Turn over
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18 g of glucose (C.H,,O,) isadded to 178.2 g of water. The vapour pressure of water for this
agueoussolutionat 100°Cis:

(A) 759.00Torr (B) 7.60Torr

(C) 76.00Torr (D) 752.40Torr

If aisthe degree of dissociation of Na,SO,, the Vant Hoff’sfactor (i) used for cal culating the
molecular massis:

(A) 1+a B) 1l-a

(C) 1+2a (D) 1-2a

Which oneof thefollowing statementsisNOT true about the effect of anincreaseintemperature
onthedistribution of molecular speedsinagas?

(A) Themost probable speed increases

(B) Thefraction of themoleculeswith themost probable speed increases

(C) Thedistribution becomesbroader

(D) Theareaunder thedistribution curveremainsthe sameasunder thelower temperature

Two solutions of asubstance (non electrolyte) are mixed in the following manner. 480 ml of
1.5M firg solution + 520 mL of 1.2 M second solution. What isthemolarity of thefinal mixture ?
(A) 1.20M (B) 1.50M
(C) 1344M (D) 2.70M

A reactioninvolving two different reactants can never be:
(A) Unimolecular reection (B) Firstorder reaction
(C) Second order reaction (D) Bimolecular reaction

Thedispersephaseincolloidal iron (111) hydroxideand colloidal goldispositively and negatively

charged, respectively, which of thefollowing statementsisNOT correct ?

(A) magnesium chloridesolution coagulates, thegold sol morereedily thantheiron (111) hydroxide
sol.

(B) sodium sulphate sol ution causes coagulationin both sols

(C) mixingthesolshasno effect

(D) coagulationin both solscan be brought about by electrophoresis

91. Foranisochoric process:
(A) Volumeiscongtant (B) Pressureisconstant
(C) Internd energy isconstant (D) Temperatureisconstant
BKU-14141-A 14
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Theprotectivecolloid can convert :

(A) Irreversblecolloidinto areversiblecolloid
(B) Revershlecadlloidintoirreversiblecolloid
(C) Lyophobiccolloidintolyophiliccolloid

(D) Lyophiliccalloidintolyophobiccolloid

Whichisreadily adsorbed by activated charcoal ?

@A) a,
©) H,

(B) CO,
(D) SO,

Adsorption playsanimportantrolein:

(A) Heterogeneouscataysis
(C) Podtivecadyds

(B) Homogeneouscatdysis
(D) Negativecatalysts

LeChatdier principleisapplicableonly to:

(A) Homogeneousreaction
(C) Sygemsinequilibrium

(B) Heterogeneousreaction
(D) Sygemsnotinequilibrium

For azero order reaction, the plot of concentration vstimeislinear with :
(A) Postivedopeandzerointercept (B) Negativedopeand zerointercept
(C) Postivedopeandnon-zerointercept (D) Negative dopeand non-zero intercept

Theapproximatevoltageof dry cell is:

(A) 2.0V
(C) 6.0V

(B) 12V
(D) 15V

During anisothermal expansion of anideal gas, its:

(A) Interna energy increases
(C) Enthapy remansunaffected

(B) Enthapy decreases
(D) None

Which law of thermodynamicsintroducethe concept of entropy ?

(A) Firstlaw
(C) Zerothlaw

(B) Secondlaw
(D) Thirdlaw

100. A buffer solution of sodium acetate and acetic acid isdiluted with water. ItspH will :

(A) Increasse
(C) Remanssame

BKU-14141-A
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101. Indicator usedinthetitration of KMnO, against Fe**ionis:
(A) Methylred (B) Sdfindicator
(C) Phenolphthaen (D) Methyl orange

102. Which of thefollowing isused as contact catalyst ?
(A) Nicked (B) Gemanium
(C) Boron (D) Uranium

103. Thekineticsof enzymecatayst wassuggested by :

(A) Henery (B) Briggs
(©) Langmur (D) Ostwad

104. Electrochemical equivaent of asubstanceis0.0006735. Itsequivalent weight is:
(A) 65 (B) 67.35
(© 130 (D) 260

105. Milkisanexampleof :
(A) Emulson (B) Suspension
) G&d (D) Truesolution

106. Which of thefollowingisnot acolligative property ?

(A) Loweringof vapour pressure (B) Elevaionof boilingpoint
(C) Bailingpoint (D) Depressionof freezing point

107. Inanided gas, Joule-Thomson effectis:
(A) Pogtive (B) Negative
(C) Infinite (D) Zero

108. Which of thefollowing gaswould have highest root mean square (RMS) vel ocity at 25°C ?
(A) CO (B) CO,
(C) SO, (D) O,

109. Thehighest number of moleculesarein:

(A) 2gofH, (B) 2gofN,
(C) 169ofQ, (D) 16gof CO,
BKU-14141-A 16
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Gold number indicates:
(A) Protectiveactionof lyophiliccolloid (B) Protectiveaction of lyophobic colloid
(C) Amountof goldinagivensolution (D) Chargeongoldsolution

Total noof variablesdefining asystem of C componentswith Pphasesis:

(A) C(P-1) B) 3

(C© C+P+2 (D) C-P+2
Thecollisontheory issatisfactory for reactions:

(A) zeroorder (B) unimolecular
(C) bimdlecular (D) anyorder

Theinversontemperature (T,) for avan der Waalsgasisequal to:
(A) 2aRb (B) a2Rb
(C) aRb (D) a/l2R

Theunitsof therate and rate constant are the ssmefor reaction of order :
A) O B) 1
© » D) 2

At theboiling point of an azeotropic mixture, the number of degreesof freedomis:
(A) zero (B) 1atconstant pressure
(C) zeroat constant pressure (D) two

The Onsager equation helpsustofind out :

(A) dissociation constant of awesk electrolyte
(B) A, forawesk electrolyte

(C) transport number of anion

(D) A, of astrong électrolyte

Thetriplepoint for water is:
(A) unigue (B) dependson pbutisindependent of T
(C) dependsonT butisindependentof p (D) dependsonpandT
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118. Catayst usedfor the hydrogenation of vegetableoilsis:
(A) Cu (B) FinelydividedNi
(©) ALQO, (D) Pt-black

119. Thefreeenergy AG =0, when:
(A) Thesystemat equilibrium (B) Catdystisadded
(C) Reactantsareinitidly mixedthoroughly (D) Reactantsare completely consumed

120. 50% of theamount of aradioactive substance decomposesin 5 years. Thetimerequired for the decomposition
of 99.9% of thesubstancewill be:

(A) 10 years (B) 25years
(C) T75years (D) 50years
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