o

CHEMISTRY (PG)

The purple colour of MnOj™ is due (o

(A) L to M charge transfer
(B) M to L charge trat sfer
(C) d-d transition:

(D) f-ftransiticn

Sulphide cres are generally concentrated by

(A) Froth flotation
) Roasting

{C) Magnetic separation
(D) Carbon reduction

Which of the following has regu. *r tetruhedral stcuc ure?

(A) [Ni(CN)*

(B) SF,
(C) BFs
(D) XeF,

The smx lest iovic radius araong the following is for:

*) K'
B) C2r
(C) Sc¢**
(D) Ti*

Whick of the forlowing is only acidic in nature?
\(;) Be(‘ :)H)z
B rig(OH),
(C, B(OH);
(D) AIl(OH);

The metal present in Vitamin By, is

(A) Mg
(B) Fe
(C) Co

(D) Zn



10.

11.

12.

Tonic radii of K*, Ca®", CI", S* ions decrease in the order

(A) CI'>S*>K"™ Ca**
(B) K™ Ca*> CI>S*
(C) S$*>CI>K"™Ca*
(D) Ca*>K"™ Cl>S*

Which of the following molecules has three fold axis of symm~try?

(A) NH;
(B) C.H,
(C) Co,
(D) s,

Thie metallic character of beryllium is dve to

(A) partially filled 2s band
(B) completely filled 2s band
(C) overlap of 2s and 2p bana.
(D) empty 2p band

Which of the follow1g ~ontaias P-O-P bena:

(A) Hypopl asrt~rors acid
(B) Phosphorous ~.cid

(C) P _ropho:phoric acid
(DY Orti bkoysphoric ucia

Cubi. nig cell is des med by

(A) a#b# a=f=y -90°

(B) a=b=c, = =y=90°

(C) a=b#c a=p=y=90°, y=120°
(D) a -b=c, o£p#y

Whiich second-row transition can form compounds in which the metal has the +8
oxication state?

(A) Palladium
(B) Ruthenium
(C) Molybdenum
(D) Cadmium



13.

14.

15.

16.

17.

18.

The most important ore of aluminium is

(A) Dbauxite

(B) magnetite
(C) haematite
(D) monazite

Among the following shcriest bond length is found in

(A) G
(B) N,
) 0O,
D) F

Zicgler-Natta catalyst for polymerization of cthy. ne consists of TiC. and

(A) triethylaluminium
(B) triphenyl phosphine
(C) EDTA

(D) triethylphosphine

Which one of the fol ¢ 7ing is the weakes: Low .. base?

(A) CHy
(B) NH;
(C) CT
(D)

What 1s the bond orde  of 4 ?

(A) 3
(B) 2

©
my 2.

P4 Oy is the anhydride of

(A) H;PO,
(B) H;PO;
(C) H;PO,
(D) H.P;0;



19.

20.

22.

23.

24.

A positron ion is emitted from »;Na'', the ratio of the atomic mass and atomic number of
the resulting nuclide is

(A) 22/10
(B) 22/11
(C) 23/10
(D) 23/12

Consider a titration cf potassium dichromate solution witl acidi."ed Mohr’s 5ai” solu.‘en
using diphenylarune as indicator. The number of mole- ot Mohr’s salt reanit °d pe - mole
of dichromate is

A) 3
(B) 4
€5
D) 6

[Ni(CN)4]*" is diamagnetic. The aybridizadon of nizkel . ' thic complex is

(A) sp’
(B) dsp’
(C) d’sp’
(D) dsp’

The calculated magn.tic momen. ‘B. * } of Eu’" system will be

(A 9

(E) 3.42
(C) 701
(D) 3.61

Dual character 01 . n electron was explained by

(A) wLohr

\ Hei enberg
(C)  ce Broglie
(D' Pauli

The IUPAC name for the complex [Cc/NQC,)(NH;)5]Cl; is

(A) nitrito-N-pentaamminecobai*(!1I) chloride
(B) nitrito-N-pentaamminecobait(Il) chloride
(C) pentaamminenitrito N-cobalt(Il) chloride
(D) pentaamminenitriic N-cobalt(III) chloride



25.

26.

27.

28.

29.

30.

Hydrogen bomb is based on the principle of

(A) Nuclear fission

(B) Natural radioactivity
(C) Nuclear fusion

(D) Attificial radioactivity

In oxy-hemoglobin the iron is

(A) Low spin, paramagnetic
(B) High snis, diamagnetic
(C) Low spin, diamagnetic
(D) High spin, paramagnetic

Ini which one of the following pairs do the specic. have simiiar geom. ty?

(A) COsand SO,

(B) NH3 and BH3
(©) CO7 and SO”

D Al i T — X
(D) so; Clo;

Which i ~tope is used for dting archeological finding?

(&) PUsss
B) 'H,
(C) O
(D) °Cu

Which stater. enis best describe the structure of NaCl?

«i,  Ea 11 sodium ion is surrounded by six chloride -ons.

(1% .he chloride ions are arranged octahedrally «round each sodium ion.

(Il - The lattice forms cubic structure.

)

(A) TandIIonly
(B) TIandIIl only
(C) 1II and III only
(D) All of the above

Predict the number <7 unpaired electron and spin only magnetic moments for the

following compou.d [Ru(NH;)s]*".



31.

32.

34.

35.

36.

(A) land1.73uB
(B) 2and2.8uB
(C) 3and3.8uB
(D) 0Oand0.5uB
Which of the following can fun~tion as a hexadentate ligand?

(A) ethylenediamine

(B) EDTA
(C) CO
(D) G0

The set of i0135 in which the members all have the s~ €lecaon configuration s

(A) Te*,Fe*
D) N*, 0%, F

(C) SO, Se0, TeO>
(D) F,C,Br

Which of the following element . as the highest firs. ionizedon energy?

(A) As
(B) Ge
(©) Ga
(D) Rb

Which € the llowing species: C ™, H,O, BeCl,, and N,O have the same imolecular
georueiry?

(A) CGjand N>O ~ly
(B) HOand!l: 9 ou'v
(C©) H,O ~-~dB:C. only
(D) CO-~. beCy,, and N,O

Which ¢ € the rollowing compounds is expected to have ihe strongest ionic bond?

(#) roF
(B, NaF
(C) Nal
(D) CsBr

In accordance with crystal field theory, the metal ion —ligand interaction is

(A) Covalent

(B) Acid-Base

(C) Electrostatic

(D) None of the cbove






37.

38.

39.

40.

41.

42.

CFSE of [Cr (H:0)¢]**
(A) -16.0A0
(B) -0.6 Ao
(C) +0.6 Ao
(D) -0.4 Ao

EAN of [Co(NH:)s]** is

(A) 38
(B) 34
(C) 36
(D) 46

Water gas is an equimolar mixture of

(A) COz and Nz
(B) CO and H,O
(C) CO and H»
(D) CO;and H.O

Find the missing particic in he following nucicar reaction

on' € pl+?

(A) yrays
B) H
(C) 1 Cq
) e’

The actual shape f X(Fs1s

(A) Square p, - midal

(B) Gcta. edial

(C) entagonal bipyramidal
/M) Du tected octahedral

Cocrdination number and oxidation state of Cr in K;[Cr (C,04);] are respectively

(A) 3and +3
(B) 3and O
(C) 6and +3
(D) 6and +4



43.

44,

45.

46.

47.

48.

Which of the following system has maximum number of unpaired electrons?

(A) d (tetrahedral, high spin)
(B) d° (octahedral, high spin)
(C) d*(octahedral, low spin)

(D) d’ (octahedral, high spin)

The number of unpaired eiectrons in tetrahedral [Ni(CO)4] comnler is

(A) 2
B) 4
© 0
(D) 3

Tle crystal field splitting energy for octahcdra: (A,) and tewahedi.! (A,) complexes is
celated as

(A) A=4/9 A,
(B) A=I12A,
C) A2 A
(D) A,=4/9 A,

Which of the fol'lowir.; preducts is uble med on heating, B,He with NHj3 in the ratio (1.2)
at higher temp rat+e?

(A) B N;H;

(BY Bh, 2Nd;
(C) Boron nitride
(D, B-N3Hg

I*~ ion is

(A) Linea.

(B) i-tangalar
\ C \ Bei .

(D) etrahedral

Germanium is an example of a/an

(A) intrinsic semiconductor
(B) n-type semiconductor
(C) p-type semiconductor
(D) extrinsic semicondi:tor
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49.  Which is called white graphite?

(A) SiO;
(B) CaC2
(C) BN
(D) B,O;

50.  The chemical constituem of clay is

(A) Silicon oxide

(B) Aluminuin borosilicate
(C) Zeclite

(D) Alurninum silicate

51. Ainoang compounds 1, 2, 3 and 4, which will =xu.. it optical aciivity?
_lr'n\"' ,-""\. ‘h.\"-\.‘-\ *
h, y : -

|

Z 3 1

(A) Compounds 1 ardy a

(B) Compound 1 - ~ly

(C) Compounds 1,2 .l 4

(D) All compounds are optically inacti. 2

52. IUPAC rame ior e compeund shwn below is:

2
/k H
e

(A) (S 7 mcthyipent-1-en-4-yne
(B)  “R)-3-i1ecthylpent-1-yn-4-ene
(C) (n -3-methylpent-1-en-4-yne
(D) “S-3-methylpent-1-yn-4-ene

53. v -D-Glucopyranose and B-D-glucopyranosc do not constitute a pair of

(A) geomertical isomers
(B) epimers

(C) enantiomers

(D) diasteromers



54.

55.

56.

57.

58.
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Which among the following reactions is suitable for isolation of isocynates in pure form?

(A)
(B)
©
(D)

Beckmann rearrangement
Curtius rearrangement
Hofmann rearrangement
Fries rearrangement

Use Woodward-Fieser rules to predict absorption maximum for the given compouan !

(A5
(B)
©)
(D)

\

302 nm
293 nm
272 nm
252 nm

B-Sheet found in a protein zan be « ~ns1dered as an ex mple of

(A)
(B)
©)
D)

Primary structire
Tertiary structure
Quaternury structure
Secorda. , str. cture

A strong | =ak a 1700 cm™ ‘» "I ~pectrum indicates the presence of the functicnal group

(A
(B)
©)

Ter:ninal Ac~tylcue
witro Gro o
Carbonyl

(D) Nitrile ( “7=N)

Quino. ne on >xidation with alkaline KMnO, followed by acidification gives

| ~x_-COOH
(A P
L\N

(B)

©

COOH
qﬂDDH
N
Z ~COOH
«COOH
| -

N™ “CHa
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COOH

N™ TCHO

59. 2-Ethylpyridine reacts with N-tromosuccinimide to give a brominated product. Structure
of the brominated product is

o Br
@
NF
-,
(B) »
Br N
| -
© N
Br
® [
M

Er
60. Oxidation of wniline with Mr0, a. 1 h,504 gives
(A) Phen, liydroxylamine
(B> Nitrobenzene
(C) p-Benzogrino: »
(D) Phenol
61. The react.. ~ or vyridine with sodamide in liquid ammoniz (s 7ield 2-aminopyridine is
(A) a.uclecophilic substitution reaction on pyriditic
(8) ~nc¢lectrophilic substitution reaction on pyridine
(C) a free radical substitution reaction on pyridine

(D, pericyclic reaction

62. Longifolene (CisH.4) is categorized as a:

(A) polycyclic flavonoid



(B)
©)
(D)

diterpene
tripterpene
sesquiterpene

13



63.

64.

66.

67.
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The order of basicity among pyrrole, pyridine and piperidine is

(A)
(B)
©
(D)

Pyridine > Piperidine > Pyrrole
Pyrrole > Piperidine > Pyridine
Piperidine > Pyrrole > Py/ridine
Piperidine > Pyridine > Pyrrole

The name of the rearrangement given below is

(A)
(B)
()
D)

o J
I/.-"‘:.";\-‘.:]r._ao -\._‘1 M, - .H:-L .-OI-
| ﬂ
"‘m\_—-:;: .:_f::‘ -h__;_e;-’" ]

om

Fries rearrangement

Claisen rearrangement

Favorskii rearrangement
Wagner-Meerwein rearrangement

Which among the following is used as a “ce radical . =or?

(A)
(B)
©
(D)

Benzoyl peroxide
KI

CHsl
Nitrobenzene

The followi:'g puotoc hemical tic 1st. *mation proceeds through

(A)
(B)
©
(D)

HG
hv Ph--.

Aon,  —= L[]

Ph

Norrish ty. > I re *ction
-1y rogen  bstraction
Barton rea. 1on

raten H-Fuchi reaction

T ligane system present in vitamin By is

(A
(B)
©
(D)

Porphyrin
Crown ether
Corrin
Heme



68.

69.

70.

71.

72.

15

A vitamin which exists as an ene-diol is

(A) Vitamin A
(B) Vitamin B,
(C) Vitamin C
(D) Vitamin K

Which among the following reactions will give the same nroduct from the fou  wing
aldohexoses?

HO——H H':Ij: *
H——0H te =—-H
H——0H HO +—H
H——0H I=—CH

CH-0H CH-OA
O-altrose C-talose

(A) Oxidation with HNG
(B) Oxidation with Fo. r
(C) Wohl degrada*ion
(D) Ruff degradation

Rapid interconv sis101 of a-D-g! 'co. = and B-D-glucose in solution is known as

(A) Mu arota.ion

(B) Raceuusation

(C,  Asvmmetric nductor
(D) riuxional ‘som risation

In the structu.~ clucidation of alkaloids the number of mictiioxyl group present is
estimateda v -

fA) Kuhr-Roth method
(3) "formann method

(C) Herzig-Meyer method
(D) Zeisel method

Aromatic electrophilic substitution i pyridine is preferentially at position/positions

(A) 2and4
B) 3
©) 4

D) 2
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73.  Friedlander Quinoline synthesis involves reaction between the following reagents

(A) Aniline and glycerol

(B) o-aminobenzaldehyde and g-methylene carbonyl compound
(C) acetoacetic ester and aniline

(D) anthranilic acid and acetophenone

74. The following are the fcur heteroaromatic bases present in PN Which base et can
form three hydrogenr bunds?
NH2 0 TH? 0
A . A C. Al
N- N U\NH SN H.C »
| 7 o~ [
i A NN S o
H N H N NH m H
adenine (A) guanine (G) e rtouine (C) thymine (T)
(A) A-C
(B) A-T
©) G-C
(D) G-T
75.  Which is the main ac. '-cataly..cd rearrangcu..* nroduct of the following 1, 2-diol?
H'} OH

O

o O

*&D
PO

©) G)\/
Q
(D) l u



76.

T7.

78.

79.

80.
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Which of the following molecules does not have a dipole moment?

(A) CH:iCl
(B) CH.Cl,
(C) CHCl;
(D) CCL

In the most stable contoimer of but-1-yn-1-ylcyclohexane 2 moximum of hovw many
carbon atoms will remain collinear?
CH.THs
Z

(A)
(B)
©)
(D)

B Do W

Which among the followu. 7 is least reactive ‘owards a1 electrophile?

e
v HH""\.
(B) l':r;j

‘h\"\. %
o U

o I3

Whizh list below gives NMR active nuclei oty ?

(A) ]H, 13C, 19F
(B) IH, 2H, 12C
(C) 2H, IZC, 19F
(D) 3H, 14C, 31P

In which of the following «re the n-electrons not delocalized?

(A) An a,p-unsawrated ketone
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(B) Buta-1,3-diene
(C) Hepta-1,6-diene
(D) Allyl anion

81.  Which molecule best corresponds to IR spectrum below with molecular formula C¢H;40
: “",‘ ";"\“‘ C \.-PO_V‘/\\II : ‘F_‘Il I‘I lu"\"‘ \ v,i
O'BF || ) «His I‘ | WH ,M |
|| ary
y TNI]
0'4:_ | D (
[ [ |
0.2F P ‘ \ |
”‘1‘ _._LJ_L_._J\ ..... |
3000 2000 on-

NVavenu, 1ber (cm-1)

(A) va"ﬂ“‘\_f"ph'Hu‘-"OH

(B)

-
e

O
(C) - S Rl

H
D
(D) AN
82. The ~rodv:t formed in Aa1dol condensation is

(A) aB-hydrory ~ldeayde or a #5-hydroxy ketone
(B) an v -ny'~<xy aldehyde or ketone

(C) 2ua v av-unsaturated ester

(D) . #b-h droxy acid

83. In wri ™ of the following reactions new carbon-caihon bond is not formed?

(A) Cannizzaro reaction

(B) Wurtz reaction

(C) Reimer-Tiemann reaction
(D) Friedel-Crafts reaction

84.  Which among the following has the most acidic hydrogen?
(A) 3-Hexanone

(B) 2,4-Hexanedionc
(C) 2,5-Hexanedione






85.

86.

87.

88.
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Acyl chlorides are made by reacting carboxylic acids with

(A) AICl;
(B) HCI
(C) Cl,
(D) PCl;

What is the correct order of reactivity (most reactive first) of nvrr¢le, furan and thic »hene
towards electrophilic substitution?

(A) furan > yyrrole > thiophene
(B) thicnhene > pyrrole > furan
(C) fiiran > thiophene > pyrrole
(D) pyrrole > furan > thiophene

But-2-yne can be stereoselectively reducc 1 to give eithc ™ wic cis or trans isomer of
but-2-ene. Which among the follovin, stateraents is trae for the ieduction of but-2-yne to
but-2-ene?

(A) Catalytic hydroger«tion in we presence of Lind'ar’s catalyst gives the trans isomer
while reduction wit. one equivalent ¢f lithium in liquid ammonia yields the cis
isomer

(B) Catalytic hydrcgena.ion in the p.»sence of Lindlar’s catalyst gives the cis isonzer
while r¢ duction with one ec 1ivaler t of lithium in liquid ammonia yields the ‘rans
isomicr

(C) PR>ducticn with one c¢quivaiat of lithium in liquid ammonia gives the cis isomer
whi. > recuction with cacess sodium in liquid ammonia gives the trais 1somer

(C) Catalytic hydrcger~*ior over palladium catalyst gives the trans isomer while
catalytic hy<. ~genatica over finely divided platinum yields the trans isomer.

Paraldehyde is the ti ver of

(A) Meth.na

(B) <Jlyox:l

< Bei aldehyde
(1)) 1 chanal
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89. In Hunsdiecker reaction, silver salts of carboxylic acids react with a halogen to produce
an organic halide. Since the reaction is successful on bridgehead positions as well, the
most significant intermediate involvea n this reaction is:

(A) carbocation

(B) carbene

(C) carbon cenered free radical
(D) carbaaion

90. Pick the statement that is not true for SN2 reactio. -

{A) SN2 reaction rates are unaffected v - the nawre of so'vents

(B) SN2 reactions proceed with in' ersion of configuration at tt e reacting center.

(C) SN2 reaction rates are contr¢ 'ed by the nw™re cof ooth leaving groups and
nucleophiles

(D) Presence of electror with -awing group: on the reacting center accelerates SN2
reaction rates

91.  The following base-cata. ~ed cyclization 12action is an example for
) o
PN ..f"”“x]
[
1 CoH.RN \
. .
.-"r.- .rf .-"f:[ "?.f’
D R T
o o

(A) aldo! .~nde¢nsciion

(B) Di~~kmann condensation
(C) Nazar. v cyclization

(D) M.‘chael addition

92.  Pic\ the reagent suitable for effecting the following ring expansion reaction:
5, I",_
_r'll-- i -_.;JI ,I"- .‘.-\-.-\-II
i —-.{:\_?- e MI:I_%\:"?
[ 0

—

(A) concentrated nitric acicl

(B) peroxytrifluoroaceti acid (CF;COsH)
(C) periodic acid(HIC,}

(D) osmium tetroxidc



93.

94.

95.

96.

97.
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Pick the statement that is not true for Diels-Alder reactions

(A)

(B)
©
(D)

It is a suitable method for the preparation of six-membered rings having one or
two double bonds

It is stereospecific in natire

It is a concerted 4+2 cycloaddition reaction

Diels Alder reactions are equally feasible under ther+al «nd photochen ical
conditions

Which among the rellowing reactions proceeds through an «term :diate?

(A)
(B)
(€)
(D)

SN2 substitutions

E2 eliminations

Ring opening of cyclobutene to give 1,3-tuuw diene under ti.>rmal conditions
Rearrangement of phenyl acetate to g.ve * hydroxyacciophen. ne

Which among the following reactioi s is not a suitable methou for the preparation of
benzaldehyde?

(A)
(B)
©)
D)

Oxidation of benzy! aicoho: using PCC

Rosenmund redvctic » of benzoyl chiovide

Reaction of p!.~nylmay 1esium bre il - *ith carbon monoxide
Ozonolysis of tvie, 2 (vinylbeu. ~ne)

The follrwing :eacion is ar examy 'e for

_ 'S

€ O
. H. .0 ."'_|". H* e _{\
IH.,,__.»‘]%_\__;T' : {HH < [.H T _.-"[

(A) Zlaiscn condensation

(B) 1"noev :nagel reaction

.Y Sto be condensation

(1> Iannich reaction
Which among the following reactions is rot suitable for the preparation of cyclohexane-
1,2-diol?

(A) Oxidation of cyclohexene with osmium tetroxide

(B) Treatment of cyclohexene oxide with aqueous NaOH

(C) Treatment of cyclohexcne oxide with Lewis acid such as boron trifluoride in

(D)

nonaqueous media
Treatment of adipaldehyde with magnesium metal
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98. The following ring contraction reaction is achieved by
p-"'*"a_l.:f;o [,.--\‘-)<I:IH
"'\-\.‘__.a'"q::,‘j "--."’f |: |:|. H

(A) abase such as hydroxidc ion
(B) Lewis acids

(C) triphenylphosphine

(D) periodic acid

99. A ring opening nolymerization is involved in the prepari.on of
(A) nvlon-6,6
(B) nylon-6
(C) polyurethane
(D)) polyurea

100. Which among the following will not g1+ > » positive tes. v 1th Ninhydrin?

§A ©/NH2

~
(B) \N |
© oH
gL H >

101. A solraon w os. pK,is greater than pK, is ___in nature

\r»,  acleiC

() reutral

(C, alkaline

(D) None of the above
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103.

104.

105.

106.
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The coagulation of 100 mL of a colloidal solution of gold number is completely
prevented by the addition of 0.25 g of starch to it before adding 1 mL of 10% NaCl
solution. Calculate the gold number ¢t starch.

(A) 50
(B) 250
(C) 25
(D) 500

The coefficient o viscosity is expressed in units of

(A) dyres sec cm™
(B) dvnes cm™

(C)  dynes sec cm™
D) dynessec” cm™

A first order reaction has a rate co. stant of 0.005" min™. ¥ we begin with 0.10 M
concentration of the reactant, w hat concentration ot re. ~tan® will remain in the solution
after 3 hours?

(A) .05M
(B) 0.04M
(©) 0.03M
(D) 0.003 M
The sinernc ! encrgy of an idcar gas is .......... the volume at constant tempcrature.

(A, indcpendent . f

(B) proportioi "l to

(C) inversely pro,ortional to

(D) propoitw..~' to the square root of

In a rev ~tsibli. adiabatic expansion of a real gaseous sycteia the temperature of the system

(\Y . .creases

(B) decreases

(C) remains the same
(D) tends to OK
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110.
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The slope of the graph of log (a-x) versus time for the first order rate equation is

@) 2.3{03
(B) k
© -k
_k
D) 5303

The rate o1 a gaseous reaction becomes half wk n vclunie of the vessel is dcabled. What
is the ctder of the reaction?

(A) 0
B) 1
© 2
(D) 0.5

A perfectly ideal gas
(A) can be liquefied cu. - below irw <10 temperature
(B) can be easily liguefied
(C) cank> hiyueticd at low te mpe ature

(D) ceanot ve liguefied

If v=300b, the reduced volime i<

A) 3

(B) 100
(©) 10
(D) Yiue

A+=700 K h¢ equilibrium constant K, for the reactica 2503 == 2SO0,) + Ox) 1S
.2 % " kPa. What is the numerical value in moj2s per dm’ of K. for the reaction at the
san.¢ temperature?

(A) 3.09 x 10™* mol cm™
(B) 3.09 x 10* mol m™
(C) 3.09 x 10* mol m™
(D) 3.09 x 107" mol m™
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116.
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Half-life of a second order reaction is given by

(A) 1k,

(B) 0.693/k,
(C) 2.303 /k,
(D) k./2.303

kC =

. . JO. .
The order of a reaciion with rate ©1s

A) 2
(B) 32
(O
Wy 12

In the reaction NH; + H,O € NH, +C ", NH; is couvidered as

(A) Arrhenius base

(B) Lowry Bronsted ba-e
(C) Lewis base

(D) Conjugate bas>

Radioactive di.i=*_g at:on of the su stance. is an example of a ......... order reaction
A) 0
(B) 1
(c 2
(D)  £ractional
The additioz. € .......... to a colloidal solution causes flocculaiion
(A) anaci

(B) a . urfuctant
), an clectrolyte
(') an alkali

Which among the following is an examp'e for hydrophilic sols

(A) gum

(B) starch

(C) starch and gum
(D) None of the above
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The H" ion concentration of a weak monobasic acid of concentration ‘C’ is given by

(A) K.C"™
(B) C

©) JKC
R

The ionic product of water at 50°C is 4x107', The co..~=ntration of H' ion is

(A) 2x10" moles /litre
B, 2x107" moles /litre
{C) 107 moles /litre
(D) 107 moles /litre

The expression for pH of acetic « ~id - sodium aceta. > buftcr solution is

\soa. ‘macetate]
2 [ 4

A H=pk_+lo¢,
(A) P P¥a acedcacid|

(B) pH=pk,+log,
(C) pH=¢

: : 'sou.umcetate]
(D) pH=pK,+nlog,,— ;
wcedacacid|

Precipitation occ 1.~ on._~ when the product of ionic concentratior:s

(A) exceeds the solubility product

(B) 1sless rtuan solubility product

(C) 15> =qu-d to the solubility product

(U, s lesser than viscosity of the solution

Mov ement of colloidal particles under the in1tucace of electric field is called
(A) Electrophoresis
(B) Brownian movement
(C) Flocculation
(D) Tyndal effect

Schulz Hardy rule is concerned with

(A) Brownian mcvement in colloids
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(B) Coagulation of sols by electrolytes
(C) Protecting power of hydrophilic gols
(D) Cohesive forces

124.  The expression for the average velocity is given by

. [3RT
) C_\/ M
A_ | RT

B) C_\ iyl
~ [2kT

© \J—\/—M
(D) é:\/ﬂ
mm

125.  For an isothermal process ot an idca: gas AH is

(A) less than zero
(B) greater than zero
(C) zero

(D) PAI

126. In a consecutive rc ctio. of the type A lle leC if k.>> k; ‘he formation of C takes

place withou. u.. » lag. This statement

(A) . true

™) cai’t oe predicted

(C) L false

(D) is true below room temperature only

: TN=T |
127.  The efficiency of heat engines is given bv > T

A E=l2 D
() E=—r
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Two gases have molecular masses 64 and 100 respectively. The diffusion rate for the
former is 15 mLs™". What is the diffusion rate for the other?

(A) 12Ls"
(B) 1.2mLs™
(C) 12uLs"
(D) 12mLs™

According to kinetic theory of gases, for a diatomic molecr le

(A) the pressure exerted by the gas is proportiona to the mean veidcity of the
moiecule

(B) the pressure exerted by the gas is propu.‘iona! to the rost mean velocity of the
molecule

(C, the root mean square velocity of thc miclecule is inversely proportional to the
temperature

(D) the mean translation kinetic en. *gy o the mol- cule is proportional to the absolute
temperature

The value o (degree of dissociation) for 0.05 N .cetic acid is 0.03. Calculate the
dissociation constant for acc ‘ic acid

(A) 1.55x 107
(B) 9.28 x 10
(C) 4.64 = 107
(D) 5.73 x 107

Cal ~ulate ‘he solubilicr - .. duct of compound AB, (molar mass = 400) if at 25°C it
requi.~< 5.08 g of A .~ form ts 1 litre saturated solution

(A) 8.0x'n*
(B) 2.05x 10"
(C) 2.05> 10"
(D) 3.2 x]J1

Ca.culae the degree of hydrolysis of 0.1 N KCN solution at 25°C. (The dissociation
consiant of HCN is 5.0 x 107 and ionic product of water is 1.0 x 107'%)

(A) 2.0x10°
(B) 02x10°
(C) 3.16x10°
(D) 3.16 x 107
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When [N,Os] = 0.22 M the rate of decomposition of N,Os is 1.1 x 10~ mol L™'s™'. What
is the value of k for this first order react:on?

(A) 1.1x1073s"
(B) 5x10"*min
(C) 5x10%s"
(D) 5x107°s"

For an elementary rcaction 2A + B € 3C the rate of ¢ppear.nce of C at une ‘U is
1.3x10™ mol L™'s™". Calculate the rate of disappearance ~f + at this time

(A) 8.67x10° mol L™'s™
(B) 2.6 % 107 mol L's”
(© 39x10°mol L's™
(D, 6.5x10° mol L's™

In the Arrhenius equation for a ce:.ait. veact'on, the v tue of A and E, (activation energy)
are 4.0 x 10"°s™" and 80 kJ mol™" respectively. If the reac.‘on s of first order, calculate the
temperature at which the rate cou. tant becomes 1.2 < 1075,

(A) 25621K
(B) 269.16K
(C) 2.69°C

(D) 276.56

In the cell .~/Zn* (0.01 /1) /7 Ag (1.0 M)/ Ag. Calculate EMF of the cell at 25°C if
E°. = 1.50 at 25°C

(A) 1.259
(B) 2.55¢
(C) 1559
(D) 0.155

Siuc'e is zn example of

(A, gas dispersed in solid
(B) gas dispersed in liquid
(C) liquid dispersed in solid
(D) solid dispersed in gas
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8.5 J heat flow out into the surroundings when a sample of a gas contracts 400 mL by an
average pressure of 0.5 atm. Calculate the work done

(A) 2.02kJ
(B) 20.26kJ
(C) 20267

(D) 2.02 kJ mol”

Calculate the standard heat of formation of carbon disulphide;). Given that *iic standard
heat of combusticn of carbon (), sulphur () and carbon 'isu »hide ;, are -333.. 22..2 and
-111.1 kJ mel ' respectively.

(A) 404.4 kJ mol™
(B) 244.4 kJ mol”!
(C,  4.04 kJ mol™!
D) -444.4kJ mol”!

The value of standard state free nergy tor the reaction C D r H)O) ¢ CO; +Hye — at
25°C is 6.66 kcal. Calculate the \ ~lue of equilib 1t constant k, (R=1.987 cal deg™ mole”

)

(A) 13x10°
(B) 1.3 x10°
(C) 13x1(”7
(D) 0.3 x 107

Enthalpy ¢>2nge (AH.,) tor the transition of liquid water to stean: at 100 °C is
74. kI m¢''. Calculat~ .. catropy change for this purpose

(A) 20JTmol™" !
(B) 0.5k =ol ' K
(C) 200 Tl K-
(D) 2.0J1ol" K"

For .~ adiabatic process which of the following is correct

(A, q=0
B) q=+w
(C) AE=q

(D) AH=0
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For rhombohedral crystal system

(A) a=Db=c, all angles =90°

(B) a=b=c, all angles are equal but not equal to 90°

(C) a#b+#c, all angles are different and not equal to 90°
(D) a#b#c, all angles = S0

A compound formed ty ciements A and B crystallises in the ~ubic arrangement i1 vhich
A atoms are at the corners of a cube and B atoms are at the 1. ce centres. woat is ‘he
formula of the compound?

(A) AR
(B) AB
(C) AB;
(D) AsBs

Aluminium crystallizes in an fce s ucture. Atomic radius of the metal is 125 pm.
Calculate the edge length of the unit celi ur the metw?

(A) 3533 nm
(B) 4.28 pm

(C) 2.828 nm
(D) 3.147 nm

The radius ¢f Na" ica is 95 pm nu *h2t of Cl ion is 181 pm. Predict the coordiration
number f Na" on

*) 4
B, 8
(C) 6
D) 12

An eleinent . avyng bee geometry has atomic mass 50 u. Calculate the density of the unit
cell, if 1 ~ edge length is 290 pm

() >.75gcm™
(B, 6.81x10"kgm™
(C) 6810kgm™
(D) 6.81 gcm™

What is the effect of presence of Schottky defects on the density of the crystal?

(A) The substance may -tart melting even at room temperature

(B) The number of cations and anions become equal

(C) The number cf anions decreases

(D) The overall density of a crystalline substance decreases due to Schottky defects



34

149.  Close packing is maximum in the crystal, which is

(A) fcc

(B)

simple cubic

(C) bcee
(D) monoelinic

150. The equivalent conducti vity of NH4CI at infinite dilution is 120 ohm™ c¢cm® equ.v™' and
ionic conductance at OH™ and CI ions are 180 and 60 oh n™' cn * equiv' respetiver, at
25°C. Calculate tire equivalent conductivity of NH4OH - t i1, “inite Jilution

(A)

(B)
©)

)

220 oL cm?® equiv™!
235 ohm™ cm™ equiv™
440 ohm cm? equiv™

240 ohm™ cm?® equiv™’
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