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(C) 25 s+ Gl -l st (D) 25 uaL A&
050.  woRsIHL ‘Yeyd s’ 2491 sy [ wig © ?
(A) HNGA 520 ARE1R iR Rl aeme 2R 2udl 6.
(B) 424i sitnellu YHIA gIRL 197641 6IURRHL HNMA 52 AHA seuMl 2udl.
@) 20034 vitnani 218 Adl 529 GAaAmE 2udl.
(D) Heyd 501 2ot sitnedl sam 51-A i seumi 2udl 9.
051. 1541 disucu-ll Azellui Sedn AU x4 S2an AU saLL Ul 426l AsAL Sl ?
(A) 6 AU 35 AUSEL (B) 6 AU 40 A%USEL-UL
@7 2:dlu 40 urusau-u (D) 8 AU 39 AAUSEUU
052. -l gAML [t uRue A deelni sd/sun [Aa- g/l 8 u
1. [Big12, Briangal, MR, sa2s, Aiane x4 o3y siedlui [ ulRne 8.
2. [t uRuer 1/6 (s wrsnial) ucul-l [Augs A 52 6.
3. [t uRne- sa 2/3 el uria el a9,
(A) $5d 1 @512
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053. AR (A &0 e Yud [z 2BAUH 1996 (PESA) uuR sul, dui - U4 sul ¢is5 6aeu
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(A) AUAL NELA 53 (B) W3R s A 51204 M-l

(C) %t olelu Axni aiud axg [Ania @) nlau alsia aine s s
054.  uucul datnl (AR su1 ga-i situRmidl Aami 2uda ¢ ?

(A) x4l (B) (2

(C) 2uud~s @:-:
055.  RARd[REAG g ?

(A) s $32l (B) 2u4as dl

(C) u-liZo-dzl @)~ w2512+ €35 avn w3yl vuas
056.  uuA [AuHi Hita 218512 Sl LAR Gy ¢ ?

(A) 114 Fg2u8) (B) 1 Sl
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Arzd [Alya-au saq-dl 2 sidl seumal gian as edl ?
(A) AR AR8a4 (B) suansll ulHla
@i ula (D) neuAAs YL 2uaia

25 2ot uam e 1Al a3 Wl A 3L 2200 dl. ol 212 W |G 31 2150 A QL tiél-i
Ui WA H 3L 3120 dl. A aul eRam oA 31 1260 i dl el a2 Hils vuas alyl.

(A) 2600 (B) 3000
@705 (D) 2750
6 21 34 «ll Avarfl a2+l 2uadl uin a3 eudll s ddl amm Qv 1321 2kl
(A) 18 @0
(C) 24 (D) 30
{75983 x 75983 — 45983 x 45983} B ot sl
30000
@):.21,966 (B) 1,20,966
(C) 1,21,000 (D) Gu W4l &1 -l
20 Aadls -l A2 15 €9 dl €35 xadis 4 ad Rl 5 ad ¢l Adl A1 Y WAL ?
(A) 60 (B) 63
@ (D) 20
6l AvALrL Beril ARAON 1729 €9, % UL 245 qvan 10 Sl dl ol 2ivu 2kl.
(A) 8 (B)7
@- (D) 6

25 gsire1R -l el [Bud Bur 20% uam Ss16-2 (andr) suca ulHl [Bud-u 129 auRig
[32516+2 200 6. ol A8l 20 A2 (Bua 31 704/- i dl el [BHa sedl 2l ?

(A) 31. 844.80 (B) 3L.929.28
@):.. 2000/ (D) 3. 1044.80

25 [l 24 Y-l GHRLR0TR 71 36 A Al GHRL U0 60 At S1d dl dH-dl GHR-L dslad S24l
sol ?

(A) 42 (B) 18
@):- (D) 60
70, 42 17 98 -l 9. AL . .......... 87

(A)2 (B) 7
@ - (D) 28

A\ A\

A Y 1
215 A5 31 5000, 2 A W12 4% -l s AL UL €3 WA 8 2 g% olloa ulsaA 6, alis
£ 2l 112 2l 2 69, dl w1 AASRHL d uld Ay wAddl s1uEL k.
@:12.50 (B) 225

(C) 150 (D) 167.50
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2% Vg 3L 3600 AUlis 15% At AieL ey [Braell 4end 8, uesl-it 4 an-u »id dQl 3L 4000 A53L 27,
215 on 2l [Bual [Baior ysd sul, di onadl Bud 524l ¢t ?

(A) 3L. 1000 (B) 3L 1550
(C) 31 1200 @ 1760

s 26 Ra A 4l B a2 60 (3.4l 2id2 45 [A[R2ui s1d 8, o 25+ 33 5 (3.4l /seus il
SAUHL 209, dl LU A 4l B dRs usiAAL 524l MY ARl ?

(A) 50 (l~e @8 A
(C) 58 [AlA2 (D) 54 [AlA2

[Bellu, A4 21 AR 24 24454 3L 2700, 31 8100 L 3L 7200 +f, 512 53 g5t A 53, 25 Qu-u
vid 51l agasll s2cumi 2udl. ol A AUSL 3. 3600 20d 9, dl A 5L S2dl qUl 2l ?

@):.. s000 (B) 31. 10800

(C) 3. 11600 (D) W& [d 21yl .
A0 U 5y dlu SuR ) ?

@ oo (B) 800

(C) 1200 (D) 2000

25 Saa Hioudda x4 3322 1754 31 12000 i 3. 10000 - (Bud vilean. Al AEx22 12%
AL gs2unEll 249 HisuSa 8% ~w stell Al v, dl U5eR g isi/uie a9l ?

(A) iz 3L 280 @i 3. 240

(C) 751 31. 2060 (D) -5l 31. 2160

QA0 (At WA 22y, [Qen/Qan- a sl

1. RHAAQ WA AR+ 516 vt vioA [Asaaan-l andr siu 6.

2. RUAA b5 o ~H A UG 08 AL AN % Slu B,

(A) $5d 1 (B) §5d 2

@:.»i2 (D) 25 uR &

2gUir-2 1L Agedui 0 [Qandl awl.

1. A= =L [Qfee eudtiui (i) 2ielle? (i) A3 24 (iii) Aa-U A A1 6.

2. UsiirL UM AR (Rover) g+l Auiél u edla-l neeedl 4l 20 Wl dan w3 2isaA 24,
3. AgUlr-2 PSLV-XL-CI1 -UH-UL 2152 g1 AL~ 5] 20 8.

4. w02 ArsR 2 AR, A A8 MURAHI AYLl a2l oi-iiaed) [Asuaaini 2uea 8.

(A) [ 1, 2 211 3 0 8. (B) WA 1 241 2

(C) WA 2 41 3 @ 1, 2 217 4 8.
AL AL AR {0l 5L AL 12 A Guast AL stecumi 2uen € ?

(A) aln (B) Ham

(C) 9 ®-:

yedl uR Al ay HenHi wfl 2ad g dr.......... 8.

@i cufi-lum (B) aigl

€) [sa (D) %4d
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078.

079.

080.

081.

082.

083.

084.

2j2ull quid HagiRil 20l Gur qanaaidl vlddiv el si-iaaimi el Guaio iy ¢ ?

(A) 54 ues2 (B) RicaR eliuss

@ Rcar S22 (D) uS2s AlA3

oifano d-u-il GuaioL DAl .......... uji adi Al

(A) YaH gals U (B) g6l

(C) a3 M2 @):12 sl 83 crSemi
[AlGi Fourn s Gut s ... Al GualoL iy €9,

(A) iR (B) [R[aun

@i s (D) 420 3

-

[Asurt 21 251lell® & HISeuilg UELr 2 & Aei[8d wEl | L -uHi el 11 & 018 410y Ad
A3l

el | AEl 11
1. A8l AL a. AU WA
2. 3L Sl 2ugm b. asuld
3. viflHl A2 C. ABcd RAML HIAL A28
4. agrac edl d. aellofl
@.-02-d3-34-c (B)1-b,2-a,3-c4-d
(©)1-c2-d,3-a,4-b D)1-b,2-a,3-c4-d
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Useful data:

R = 8.314 JK'Imol-1=1.987 Cal/mol-K= 82.06 cm3atm/mol-K, Atomic masses of H, O, C, N = 1.0, 16.0,
12.0, 14 g mol-* respectively; 1 bar = 0.9869 atm= 750 torr , Avogadro constant = 6.022 x 102 mol! ; F=
96500 C/mol; c =3 x 108 m/s; h=6.626 x 10 34 J s ; log; 2 = 0.3010

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

For the complex K;[Co(NO,)g], the number of particles expected to be shown by cryoscopic
measurement is

(A)2 (B)3

@- (D) 10

Primary valency of [Cr(CO)¢] is

@o (B) 1

©)2 (D) 3

The effective atomic number of central metal ion in the complex [Ni(CO),] is
(A) 34 (B) 35

@:s (D) 38

Spontaneous oxidation of heme bound Fe(ll) to Fe(l11) is mainly prevented in hemoglobin by

(A) the four heme-protein covalent bonds

(B) highly ordered water molecules near the heme

.the surrounding protein structure in each subunit

(D) methemoglobinreductase

Which of the following is correct?

.Hemoglobinexhibits cooperative effect and Bohr effect

(B) Hemoglobinexhibits cooperative effect but not Bohr effect

(C) Myoglobin exhibits cooperative effect and Bohr effect

(D) Myoglobin exhibits cooperative effect but not Bohr effect

The chemical which is used for the treatment of cyanide poisoning is

@ Ayl nitrite (B) Potassiumferricyanide
(C) Potassium ferrocyanide (D) Glucose

The function of myoglobinis

.storage of oxygen (B) transfer of oxygen to heart
(C) transfer of CO, to lungs (D) transfer of CO, to heart
The active centre of cytochrome is ____ group.

.heme (B) corrin

(C) chlorin (D) porphine

Which is the most electronegative element given below?

(A) Na (B) Cs

@o (D) C

Based on crystal field theory, the d-electron configuration of iron in oxyhemoglobin is .

L) 6e,0 (B) L) 4e,2
g *~9 g *~9
(C) eg4tzgz (D) eg3tzg3
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111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

The metal — metal bond in [Re,Clg]% consists of

(A) one ¢ bond and three & bonds

@)one 6 bond, two m bonds and one § bond

(C) two o bonds, one ® bond and one & bond

(D) one ¢ bond, one ® bond and two & bonds

Among the following metal ions, which one has the largest ionic radius?
.Ba2+ (B) Sr?*

(C) ca?* (D) Mg?*

Which among the following has highest first ionization energy?
@- (B) CI

(C) Na (D) K

The diagonal relationship of beryllium is with ___

@~ (B) Si

(C) Mg (D) Ca

Which of the following group of elements form anions easily?

(A) Alkali metals (B) Alkaline earth metals
.Halogens (D) Noble gases

The element with electronic configuration [Ar]3d1%4s24p? comes under which group in the
periodic table?

(A) Boron group .Carbon group

(C) Nitrogen group (D) Oxygen group

The reaction between SiO, and CaO can be best explained by acid-base concept.
.Lux - Flood concept (B) Lowry - Bronsted concept

(C) Lewis concept (D) Arrhenius concept

The formation of coordination compounds by the interaction between the metal ion and the
ligands are best explained by concept.

(A) Lux- Flood concept (B) Lowry - Bronsted concept
.Lewis concept (D) Solvent system concept
Urea act as

@)~ cidic substance in presence of NH,
(B) Basic substance in NHz and in H,SO4
(C) Neutral substance in NH; and in H,SO,4
(D) Acidic substance in H,SO4
have acceptor atom with high positive charge.

.Hard acid (B) Hard base

(C) Soft acid (D) Soft base

LiF is a combination of and

(A) Soft acid, soft base (B) Soft acid, hard base
.Hard acid, hard base (D) Hard acid, soft base
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122.

123.

124,

125.

126.

127.

128.

129.

130.

131.

132.

Which among the following is a protic solvent?

(A) Acetone .Sulfuric acid

(C) dimethylformamide (D) acetonitrile

The characteristic blue colour of the alkali metal ions in liquid NH; is dueto
(A) Solvated metal ion (B) Solvated proton

(C) Solvated neutron .Solvated electron

Sulfuric acid is a good solvent for

.Ionic substances because its dielectric constant is very high

(B) lonic substances because its dielectric constant is very low

(C) Covalent substances because its dielectric constant is very high

(D) Covalent substances because its dielectric constant is very low

The shape of XeF,is

.square planar (B) Octahedral

(C) Tetrahedral (D) Square pyramidal with Xe at the corner

According to molecular orbital approach, the number of 3-centre-4-electron bond(s) in XeF,
is

(A) 1 @:

©)3 (D) 4

The shape of XeFs anionis

(A) Square pyramidal with Xe at the centre of the pyramid

(B) Square pyramidal with Xe at the centre of the square base

. Pentagonal planar

(D) trigonal bipyramidal

The complexes [Co(NH3)sNO,]Cl, and [Co(NH3)5(ONO)]CI, are

(A) Geometrical isomers .Linkage isomers

(C) lonization isomers (D) Coordination isomers

Which of the following complexes is not expected to show optical isomerism? (M = metal ion,
EDTA = ethylenediaminetetraacetate)

(A) [M(oxalate)]* @ trans-[M(NH;),CL,]

(C) [M(EDTA)]** (D) [cis-M(ethylenediamine),Cl,]*
Which of the following compounds will have highest crystal field splitting factor?

(A) [Co(NH3)e]** (B) [Rh(NH3)e]**

@0 r(NH)e (D) [CoFg]*

Which among the following ligands is the strongest as per the spectrochemical series?
@cn (B) NO,~

(C) H,0O (D) CI'”

Which of the following ion has zero crystal field stabilization energy in an octahedral field?
(A) Cr3*, high spin (B) Co?*, low spin

.Fe3+, high spin (D) Fe?*, high spin
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133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

Which is the correct order of decrease in spin only magnetic moment?

(A) [CoCl,)? > [FeCl,] > [Fe(CN)g]®*~ (B) [CoCl,]% = [FeCly] > [Fe(CN)g] 3
.[FeCI4]_> [CoCl,)? > [Fe(CN)g] * (D) [Fe(CN)g] 3~ > [CoCl,)? = [FeCl,]
Displacement of NH; by CI™ ion from [Pt(NH5),]?* results in the formation of
(A) cis-[Pt(NH53),Cl,] .trans-[Pt(NH3)2CI2]

(C) [Pt(NH3)sCls] (D) [Pt(NH3),Cl,]*

Of the following, which species do not follow 18-electron rule?

(A) [Cr(CO)q] (B) IMn(CO)s]

(C) [Co(CO)NT @ ricl

Fischer carbene and Schrock carbene are

.singlet state and triplet state carbene, respectively

(B) triplet state and singlet state carbene, respectively

(C) both singlet state carbenes

(D) both triplet state carbene

Wilkinson catalyst is

(A) C0,(CO)s @) (Ph.P);RICI
(C) [PdCI,]* (D) [PtCl]*

Of the following, which one is Wacker process?

(A) Alkene hydrogenation reaction

(B) hydroformylation reaction

(C) preparation of acetic acid from methanol

.preparation of acetaldehyde from alkene

One of the compounds involved in the preparation of Ziegler Natta catalystis
@ric. (B) FeBr,

(C) Kq[Fe(CN)e] (D) Ks[Fe(CN)e]

Which of the following isotope is used to find out the age of fossils? (the number in the bracket
represents the mass number)

(A) Hydrogen-3 .Carbon-14
(C) Oxygen-18 (D) Uranium-235
Which of the following has a linear structure?

(A) H,Se (B) SO,
@c.H. (D) SnCl,

The octet rule is not followed in

(A) LiF (B) Cl,

(C) CaF, @sF.

Which of the following hybridization of the central atom results in hybridized orbitals that are
not in the same plane?

@:-: (B) sp?
(C)sp (D) dsp?
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144,

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

The most suitable indicator that can be used for the titration of a weak acid and a strong base
is

.Phenolphthalein (B) Methyl orange

(C) Methyl red (D) bromothymol blue

The red colour of methyl orange appears in solution.

(A) K,CO3 (B) NaCl

@-+c (D) NaOH

The coordination number of central metal ion in the complex K,[Co(NH3)(NO,)s] is?
(A1 (B) 2

(€)5 @:-

In deoxyhemoglobin, the Fe(ll) is 5-coordinated to

@) four nitrogens of heme and to the N of the imidazole of histidine residue of protein
(B) four nitrogens of heme and to a pyridine molecule

(C) four nitrogens of heme and to S of the methionine of protein

(D) two nitrogens of heme and to three histidine residues

The higher binding constant of Hb(O,); compared to Hb for O, is due to __ effect.
(Hb = hemoglobin)

.Cooperative effect (B) Bohr effect

(C) Tyndall effect (D) steric effect

The electronic configuration of Asis __ (Atomic humber of As = 33)
(A) [Ne]4s23d104p3 @) (A r14523004p3

(C) [Kr]4s23d1%4p? (D) [Xe]4s?3d104p3
Which of the following pairs of species are isoelectronic?

(A) F- and S* @& oz and mg?*

(C) Na* and Ca%* (D) K* and Mg?*

The reference compound used in the 3P NMR is

@+-.ro. (B) PClI;

(C) PCl, (D) P2Os

19F resonance of BrFs consists of 2 signals in the intensity ratio 4:1. Intense signal is a doublet
and the weak one is a quintet (1:4:6:4:1). The shape of BrFs is

.square pyramidal (B) Pentagonal planar

(C) trigonal bipyramidal (D) Pentagonal pyramidal

Of the following compounds, which pair has same geometry?

(A) NHj, BH; @cc..cH,

(C) H,0, CO, (D) SF,, SiF,

Isotopes are elements with different number of

(A) Protons (B) Electrons

.Neutrons (D) Electrons and neutrons
The change of pH near the end point is maximum in the titration of

(A) weak acid and weak base (B) weak acid and strong base
.strong acid and strong base (D) strong acid and weak base
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156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

One rutherford (unit of radioactivity) is equal to disintegration per second.

(A) 103 @ .0c

(C) 108 (D) 1010

Which among the following is a carbon allotrope?

(A) Graphite (B) Fullerene

(C) Diamond .all of the above

Which among the following is a weakest interaction?

(A) Hydrogen bonding interaction (B) lonic bonding

(C) Covalent bonding .van der Waals interaction
Two bond pairs of electrons and two lone pairs of electrons are presentin
(A) NH; @0

(C) BF; (D) CO,

Nitrogen fixation is

(A) Catalytic production of nitrogen gas from nitrogen containing compounds
.Conversion of nitrogen from atmosphere into nitrogenous compounds

(C) Isolation of nitrogen from air

(D) Liquefying nitrogen gas

The ratio of the ground state energy of an electron confined in a cubic box of dimension 1 nm to
the ground state energy of an electron that is confined in 1-d box of dimension 1 nm is equal to

A1 (B) 2

©)3 (D) 1/2

An electron is accelerated by applying a potential difference of 1000V. By what factor does the
de Broglie wavelength change, if the applied potential difference is doubled?

@o.707 (B) 1.414
(C) 1.732 (D) 0.577

B-carotene is a linear polyene in which there are 10 single and 11 double bonds along a chain of
22 carbon atoms. If the electrons in this conjugated system is approximated as particle-in-a-1-
d-box of dimension 2.94 nm, the lowest energy electronic excitation corresponds to

(A)n=1ton=2 B)n=10ton=11
@n-11100n=12 (D)n=5ton=6

Quantum mechanical tunneling for a subatomic particle that is confined in a 1-d box occurs
when the

(A) walls of the box have infinite potential energy.
.Walls of the box have finite potential energy.

(C) Particle wave function is zero outside the box.

(D) Particle wave function is discontinuous at the walls.

In which of the following quantum mechanical system, the uncertainty in determining the
position of the subatomic particle can be infinite?

(A) Particle in 1-d box .Particle ina ring
(C) Particle in a square well potential (D) Harmonic oscillator
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166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

The number of radial nodes in an orbital of n = 3 and | = 0 of a hydrogenic atom is
(A)O (B) 1

@: (D) 3

For hydrogen atom, the most probable radius at which an electron in 1s orbital will be found is
atr = a, = 52.9 pm. What will be the approximate most probable radius (in pm) for locating an
electron in hydrogenic 1s orbital of Li2*?

(A)52.9 (B) 26.5

@:7 (D) 13.2

Which one of the following electronic transition is allowed as per Grotrian diagram for atomic
hydrogen?

(A) 5d to 1s (B)5stols

(C)5pto2p .Sp to 1s

The angular part of the wave function of one of the d-orbitals of hydrogen atom is proportional
to 3c0s20 —1. The angular node of this orbital occurs at 6 equals to

@74 (B) 60°

(C) 90° (D) 27.37°

The ground state electronic configuration of sodium atom is written as [Ne]3st. The term symbol
arising out of this electronic configuration using Russel-Saunders coupling scheme is

(A) 3Py (B) Sy

(C) 2Py, .251/2

Which one of the following linear combination of s and p orbitals does correspond to sp? hybrid
orbital?

(A) s+ 2p, (B) s - 2py

@: -+ V2p, (D) s +3p,

Which one of the following molecular or ionic species has 10z electrons in the cyclic structure?
.CBHBZ_ (B) CéHs

(C) C/H7* (D) CsHs™

Which one of the following statements is correct with respect to bond order and magnetic
property of B, molecule? (Atomic number of boron = 5)

(A) Bond order = 2, diamagnetic .Bond order = 1, paramagnetic
(C) Bond order = 1.5, diamagnetic (D) Bond order = 2.5, paramagnetic
Which one of the following molecules is an example of D3, symmetry?

(A) H,0 (B) NH,4

(C) HOCI @scl.

The classes of symmetry operations for the point group Cs is

(A) E @-. o

(O E,C, (D) E, Cy |, oy,

Which of the following statement is correct for the concentration cell?
M(s)|M?* (1.5M)||M2* (0.015M)|M(s) is

(A)O (B) The cell is spontaneous
.The cell is non-spontaneous (D) None of the above
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177.

178.

179.

180.

181.

182.

183.

184.

185.

The standard cell potentials, AgCl— Ag + CI-, E° = 0.2223 V; Ag* + e— Ag,
E°=0.799V. What is the solubility product of the reaction AgCl—-Ag* + CI- at 25°C?
(A) 0.8 x 1010 @25 x 100

(C) 1.7 x 1010 (D) 1.7 x 10°10

The standard electrode potential of Cu2*(ag.)/Cu(s) and Cu*(aq.)/Cu(s), respectively are +0.34
V and +0.52 V. What is the equilibrium constant of the reaction: 2Cu*(ag.) — Cu2*(ag.) + Cu(s)
at 25°C?

(A) 1.0 (B) 1.2 x 108

(C) 1.2 x10°8 @s.s x 10

Which of the following metals do not liberate hydrogen gas when it is added to dilute HCI?
(A) Zinc (B) lron

.Copper (D) Cesium

The rate constant for the reaction A(g) + B (g) — AB(g) is 4.8 x 10% dm®mol-1s-1. Express the rate
constant in cm? molecule st

(A) 8.0x 1015 @soxi0t
(C) 2.9 x 1024 (D) 8.0 x 107

The half-life of certain enzyme catalyzed first order reaction is 150 s at 298 K. The time constant
for the reaction is?

(A)690.8 s (B) 462.5s

@):165s (D) 850.2 s

Which of the following statements is correct for the following chemical reactions?

(i) A = Products has activation energy of 52 kJ mol-! and

(ii) B = Products has activation energy of 25 kJ mol-!

.Rate of reaction (i) responds strongly than that of reaction (ii) with change in temperature
(B) Rate of reaction (ii) responds strongly than that of reaction (i) with change in temperature
(C) Rate of reactions (i) and (ii) responds in the similar manner with change in temperature
(D) None of the above

Food rots about 40 times more rapidly at 25°C than when it is stored at 4°C. The overall activation
energy for the processes responsible for its decomposition is

@225 k3 mol? (B) 24.5 J mol*
(C) 59 J molt (D) 59 kJ mol?

The standard cell potential of H,-O, fuel cell with an overall four electron cell reaction 2H, (g)
+ 0, (g) » 2H,0 is +1.2335 V at 293 K and +1.2251 V at 303 K. The standard entropy within
this temperature range is

(A) 0.3 kJ molt K2 @03 kI molt K2

(C) 3.1 kJ mol* K-t (D) -3.1 kJ mol't K1

The Lineweaver-Burk plot is a graph of

(A) Reaction rate vs. concentration of substrate

(B) Reciprocal of reaction rate vs. concentration of substrate
.Reciprocal of reaction rate vs. reciprocal of concentration of substrate
(D) Reaction rate vs. reciprocal of concentration of substrate
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186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

The molar conductivity of HCOOH (aq) of concentration 0.020 M is 3.83 mS m? mol-1. What is
the value of pK, for formic acid?(Given the ionic conductivities of H* and HCO, are 34.96 and
5.46 mS m? mol! respectively)

(A) 1.74 (B) 3.49
(C) 4.74 @: 7+

The Michaelis constant of an enzyme-catalyzed conversion of substrate at 25°C is 0.05 mol
dm3, The rate of the reaction is 1.5 mmol dm st when the substrate concentration is 0.1 mol
dm3. What is the maximum velocity of the reaction?

(A) 1.52 x 103 mol dm3 s1 .2.25 x 10-3 mol dm3 s1

(C) 3.52 x 103 mol dm3 st (D) 4.52 x 103 mol dm3 st
What is the magnitude of diffusion-controlled rate constant of water at 298K?
(Given viscosity of water is 1 x 103 kg m1 s'1)

.2.3 x 10 m3 molt st (B) 2.3 x 106 dm?3 mol-t s1

(C) 1.2 x 106 m® mol* st (D) 2.3 x 108 m® mol st

What is the biological standard potential of the half-reaction O,(g) + 4H*(aq) + 4e- — 2H,0O(l)at
25°C given its value is +1.23 V under standard thermodynamic conditions.

@ os2v (B) +1.64 V
(C)-0.82V (D) +0.23V
What is the pH of a 103 M NaOH solution in water ?

(A) 3 (B) 6

(C)9 @wn

Which one among the following is not an extensive property?

(A) Entropy (B) Enthalpy
.Density (D) Internal Energy
Which of the following molecules are NOT infrared active?

(A) Carbon dioxide (B) Ethylene
.Nitrogen (D) Ethane

Gold is plated out of a solution of Au3* by flowing a current of 9.6 A for a period of 30 minutes.
What is the mass of gold plated out? (At. Wt. of Au = 196.96 g mol1)

(A) 0.196 ¢ (B)35.3¢g
(C)19.6 g @189
The effective rate constant for a gaseous reaction that has Lindemann-Hinshelwood mechanism

is25x10%stat1.3kPaand?2.1x10°s?at 12 Pa. What is the rate constant for the activation
step in the mechanism?

@19 M Pais? (B) 1.9 m Pals?
(C) 4.2 M Pa'lst (D) 19.1 M Pa'lst

An elemental FCC crystal diffracts X-rays (A = 0.154 nm) at 45° that corresponds to (111)
plane. What is the d spacing in terms of a? (where a is the lattice parameter).

(A) aV3 @-3
(C) a2 (D) av2
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196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

For monodisperse polymers, the poly dispersity index has the value

@<.: (B) 4.0

(C) 30.0 (D) None of the above

How is root mean square velocity of a perfect gas proportional to Molecular weight (M) ?
(A) M (B) M2

.M-llz (D) ML

The pressure differential of ethanol across the surface of a spherical droplet of radius 440 nm at
20°C is (surface tension of water is 22.39 mN m-1)

@: x 205N m? (B) 1 x 105mN m?2
(C) 2 x 108 N m? (D) 2 x 101° N m2

At 25°C, in a capillary of radius 7.36 mm, the water raises through 0.20 mm. The surface
tension of water at this temperature is (given density of water is 0.9971 g m3)

(A) 25 mN mrt @2 m?
(C) 72 Nmt (D) 25 N mt

A 30% of intensity of light beam is decreased when it passed through the sample of path length
1.0 cm. The percentage transmittance of the same solution when it is passed through a path
length of 5.0 cm is

(A) 35.6 @:.s
(C)50.0 (D) 25.0
Which one of the following is a path function?

(A) Gibbs free energy @ ork
(C) Entropy (D) Enthalpy

The maximum wavelength of radiation required to excite electrons from valence band and
conduction bands in the semiconductor gallium arsenide (GaAs) with band gap 1.4 eV is

(A) 355 nm (B) 605 nm

@ss5 nm (D) 755 nm

The total number of electrons involved in the conversion of ethanol to CO,
(A) 6 (B) 12

(C)8 @

Which of the following molecules do not belong to C point group?

(A) Quinoline (B) Acrolein
.Formaldehyde (D) Formyl fluoride

The temperature above which the surfactants form micelles is known as
(A) Critical temperature .Krafft temperature
(C) Neel temperature (D) Curie temperature
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206.

207.

208.

209.

210.

211.

Which one of the following molecules shows geometrical isomerism?
(A) H «Cl (B) Br Me
C_"\\ R
HOOC ~Et Me Me

(©) Brz Cl @) -(d)c=c(ch™me

Which one of the following molecules shows optical isomerism?

(A) H \Et () Br  Me
C= —

HOOC Et Mé  Br

@5 c ©) Me  H
" Me

e

Me

O HO

The absolute configuration of the compound A is

HSH2C>:C wCOOH

HOOC A\CHZSH

(A)R @:s

(CE (D) Z

Which one of the following statements is incorrect? A pseudoasymmetric carbon

(A) is stereo genic @is chira

(C) is a part of a meso compound (D) always possess a plane of symmetry.

The total number of possible stereoisomers in the following molecule are

Cl
Br
(A) 8 @
(€2 (D)0
The total number of possible stereoisomers in the following molecule are
Cl
Br
(A)8 (B) 4

@:- (D) 0
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212.

213.

214.

215.

216.

217.

The number of optically active stereoisomers in the following molecule are
Cl

Br

(A)8 (B) 4

(C) 2 @o

The number of optically active stereoisomers in the following molecule are
Cl

Br
(A) 8 @
©)2 (D)0

The additional energy cost due to 1,3-diaxial interaction in the more stable conformation of cis-
2-trans-4-trimethyl cyclohexane (B) in Kcal/mole is

Me
@,Me
Me
B
@:.s (B) 3.6
(C)2.7 (D)0
According to the sequence rule the correct priority order is
(A) -OH>-F>-CHO>-C=CH @&@-~-oH>-cHo>-c=CH
(C) -F>-~OH>-C=CH >-CHO (D) -C=CH>-CHO>-OH>-F

An enantioselective reaction predominantly yields (+)-2-bromobutane with 10% contamination
of (-)-2-bromobutane. If the specific rotation of (-)-2-bromobutane is —-23.13°, the observed
specific rotation of a sample of the product mixture would be

(A) —20.8° @185
(C) +20.8° (D) -4.6°

The following compound is an

/O\/OH
D

.E-isomer (B) Z-isomer

(C) cis-isomer (D) trans-isomer

AJU - MASTER ] 12 [Contd.


acer
Highlight

acer
Highlight

acer
Highlight

acer
Highlight

acer
Highlight

acer
Highlight


218.

219.

220.

221.

222.

223.

224,

225.

The following compounds | & |1 are
Br CH,CHs

H CH,CHs gy ——H
Br CHCHs  4—T—CH,CH;,
H

Br

(A) identical molecules (B) a pair of enantiomers
.a pair of or diastereomers (D) constitutional isomers

The descending order of the ease of HBr addition on the following compounds is

) >T y iy =" \Q
i — i iii) =— iv) —
Ph>:

(A) i >ii > iv > iii B)ii>iii> i >iv

@ii> i>iv>ii (D) i > ii > iii > iv

The highest rate of reaction of the following compounds towards EtMgBr.
@cH.cHo (B) PhCOCH,

(C) allyl bromide, (D) CH;COOCH,Ph.

When NaNO, solution is added to an ice-cold solution of N, N-dimethylaniline in dil. HCI, the
product formed is

(A) [C¢HsNMe,NOT* (B) o-nitroso N,N-dimethylaniline
.p-nitroso N,N-dimethylaniline (D) Me,NCgH4-N=N-CgH,NMe
The most suitable reagent for the following conversion is

0 0
@ Ve,CuLi (B) MeMgl

(C) MeMgBr (D) MeLi

An amine group can be removed from the aromatic ring by diazotization followed by addition
of

(A) HO* @&+-ro,

(C) dil. NH,OH (D) benzene

An acid and base resistant protecting group for the primary amine group is
(A) Fmoc (B) Boc

.Benzyl (D) Acetyl

The most suitable reagents for synthon ® COOEt is?

@) cicookEt (B) Et,CO;4

(C) HCOOEt (D) CO,/EtOH
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226. The ITUPAC name of the following molecule is

(A) (3Z,6E,2R,5S)-2,5-Dibromo-3-ethyl-7-methyl-nona-3,6-diene
(B) (3E,6Z,2S,5S)-2,5-Dibromo-3-ethyl-7-methyl-nona-3,6-diene
(©) (32Z,6E,2S,5R)-2,5-Dibromo-3-ethyl-7-methyl-nona-3,6-diene
. (3E,6Z,2S,5R)-2,5-Dibromo-3-ethyl-7-methyl-nona-3,6-diene

2217. State which of the following molecules can be resolved/cannot be resolved.

Ph CO,CHj
) i \W/
Cl ©
(A) both can be resolved (B) both cannot be resolved
(C) only (i) can be resolved .only (if) can be resolved
228. The major product of the following reaction is and reaction is called

0]
ZnCI2
O+ I 28

; Fischer Indole Synthesis

N Et; Fischer Indole Synthesis

(B)

Ir= i I=z__

; Gassman indole synthesis

(©)

Iz /§>\

N Et; Gassman indole synthesis

(D)

2
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229. A &-methyl group of an alcohol can be converted to an aldehyde functionality by converting the
alcohol to derivative followed by photo-irradiation and hydrolysis. The main reaction
is called reaction.

(A) amine to diazo; Hell-Volhard-Zelinsky Reaction
@ nitrite; Barton reaction
(C) carbonate; McMurry Reaction
(D) orthoformate; McMurry Reaction
230. The major product of the following reaction is
OH NaNO,/HCI

NH, — > 7
0-5°C

OH
A L~ ®) Oi §

@ o 0 £

231. When 5 mmols of substrate are converted to product using a catalyst loading of 0.012 mmols in
2 hours the TOF (Turn over frequency) is

(A) 166.6 ht (B) 333.3n
(C) 416.6h'L @)208.401

232. Find out the TON (Turn over Number) when 5 mmols of substrate are converted to 80% of
product using a catalyst loading of 0.012 mmols.

(A) 416.6 @333
(C) 0.075 (D) 208.4
233. MIL-101is a
(A) Coordination compound (B) covalent-organic-framework (COF)
.metal-organic-framework(MOF) (D) an ionic liquid
234. The primary precursor of NYLON 6 is
(A) 1,5-pentane-dicarboxylic acid .1,6-hexane-dicarboxylic acid
(C) Tartaricacid (D) succinic acid
235. Decaffination of coffee bean is done by
.SCCOZ (B) scH,O
(C) liguid N, (D) dry ice
236. Which one of the following is an “organocatalyst”?
(A) Wilkinson catalyst (B) Crabtree’s catalyst
@) Vicmillan catalyst (D) Olah catalyst
237. The term “reticular synthesis” is associated with synthesis of
(A) Double salt .metal-organic-framework(MOF)
(C) terpenes (D) calixarenes
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238.

239.

240.

241.

242.

243.

244,

245.

246.

247.

Gold nanoparticles usually sense a toxic analyte by surface plasmon resonance by a color change
from

(A) Yellow to red (B) blue to green

(C) green to yellow .red to blue

For Gemini amphiphiles, the number of polar heads are ___ and they are located at the
of the structure while for bolamphiphiles the number of polar heads are_ and located at the
_____of the structure.

@):2. middle and 2, end (B) 2, end and 1, end

(C) 2, end and 2, middle (D) 2, end and 1, middle

Zymogens are a/an

.inactive form of enzyme (B) synthetic enzyme mimic catalyst

(C) pro-vitamin (D) pathogen

Induced Fit Theory of enzyme is proposed by

.Koshland (B) Fischer

(C) Wohlar (D) Brown

The cryptands were introduced by Nobel laureate

.Lehn (B) Fischer

(C) Cram (D) Pederson

An advantage of divergent method for dendrimer synthesis is and a disadvantage
is

.fast synthesis; multiple side reactions (B) monodispersity; mid-sized dendrimers

(C) polydispersity; monodispersity (D) fast synthesis; monodispersity

The first host-guest complex between cyclodextrin and iodine was synthesized by

(A) Villiers @) schardinger

(C) Cramer (D) Lehn

Among the following supramolecules, a molecular cage is

(A) Catenane (B) Rotoxane

.Carcerand (D) Spherand

Arrange the following host molecules in increasing order of portal size i) y-CD; ii) CB[8];
iii) Calix-4-xarane [consider bigger portal, wherever applicable]

.Calix-4-xarane< v-CD<CBI[8] (B) Calix-4-xarane<CBI[8]< y-CD
(C) y-CD<CB|[8]<Calix-4-xarane (D) y-CD<Calix-4-xarane<CB[8]
The following schematically represented dendrimer is of generation

(A) GO (B) G1
@c: (D) G3
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248.

249.

250.

251.

252.

253.

254,

255.

256.

In a covalent-organic-framework (COF) synthesis combination of Csand C, ligands would lead

to a framework.
(A) Hexagonal

(C) Octahedral

.Tetragonal
(D) Adamentane like

A pumpkin shaped supramolecule is

(A) Calixarene

(C) Cyclodextrin

A vase shaped supramolecule
@) calixarene

(C) Cyclodextrin

is

s
@+.-pd-C

(C) NaBH,-CeCl;-MeOH

?

»
>

o~

(A) H,-Pd-C
@) \aBH,-CeCl;-MeOH

N
>

(B) Carcerand
@) cucurbituril

(B) Carcerand
(D) Cucurbituril
O
(B) NaBH,-MeOH
(D) LiALH,
HO

(B) NaBH,-MeOH
(D) LiALH,

?
)

@-y(0AC),& NaBH,
(C) BHs-THF & H,0

Ph

(B) BH3-THF & Hg(OAc),
(D) H,0,& BH3-THF

N\ ?

(A) HgSO,-H,S0,& LiALH,
(C) BHs-THF & NaOH-H,0,

: O\
(B) BH3-THF & NaOH-H,0
@+-ys0,-H,50,& NaBH,

e

(A) HgSO,-H,S0,& LiALH,
@B+, THF & NaOH-H,0,

- O,
H

(B) BH5-THF & NaOH-H,0
(D) HgSO4'stO4& NaBH,

(A) LIALH,
(C) Both LiALH,& NaBH,

Minor Major

@ LiAH©OBU);
(D) NaBH,
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257.

258.

259.

260.

OH

OH
? .
0]

HO
(A) Al,O3 in benzene (B) KMnQy, in ag. H*
(C) KMnQ, in aq. OH- .Mn02 in CHCl;

0 FGI HO )
>< , —> 7 + = 7 +|

© HO "

\ \/ _

(C) CHOH & o) (D) C-OH & O=CH,

Ph\@@ﬁ + B ———> Ph/\/BI’
ﬁ rCHo
+
X
W )eHo & e~ ®) O @ P en
OHC

©) OCHO & pp >MIBr (D) &P ppph,
OHC
O o)
MCI . FGI ~- Disconnect% é_ .
Ph '

?

(0]
o
Im P &é*i ® (o e AL
(0]
O™ 5w A © Oy P A
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261.

262.

263.

264.

Me NH g Disconnection ~ MeO cl MeO &
. > 7 = ——> D +  Hcl
MeO MeO

MeO.

" D/\CN & CH olo . MeOD/\CN & oo
MeO MeO ko)
MeO MeO

CN &

© Dﬂ & S - DACN [Oj

MeO MeO

28 H'IH0
N
@5 @ )
N
" "
.N\,VNN (B) N NN

The atomic orbital coefficients of the ground state HOMO of [1,3]-butadiene is shown below.
What will be the ground state LUMO coefficients of the same?

0.600 0.371 -0.371 —600

@o600 -0371 0371 0.600 (B) 0.600 -0.371  -0.600 0.371
Q0 o 0 g
¢ 0 0 O 0)

(C) 0.371 -0.600 0.600  -0.371 (D) -0.371  0.600  -0.600 -0.371

0 8 "
5 8

Which is the representative wave function of the HOMO of butadiene?

*) Y B) 7
N
(©) If\
e —

AJU - MASTER | 19 P.T.O.


acer
Highlight

acer
Highlight

acer
Highlight

acer
Highlight


265. Product form in the following reaction is:

IZF 240°C 5

(A [T ® 1

© () @~

266. The successive thermal rearrangement reactions of the following molecule will give:

Q@A’
—"

a1 o

267. Product form in the following reaction is:

o= 120 °C

]}

=

?

(™ [T ® 1=
@) 0) S

268. The order of reactivity of the following dienophile in the following Diels-Alder reaction is:

NC.__CN CH,OH OMe
T 0 1
A B C
@-~>c>8 (B)A>B>C
(C©)C>B=A (D)C>A>B

269. The major product formed on heating butadiene is:

(A) S (B)

©) (D) S
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270. The major product formed on heating hexatriene is:

B) [~
.\ | | S /\
(C) == (D) — ==
- e

271. The correct order of the bond dissociation energies for the indicated C-H bond in following
compounds is

O b O=+

A B C
(A) C>B>A (B) A>B>C
(C) A>C>B @c-~-8

272. IH NMR spectrum of a mixture of benzene and acetonitrile shows two singlets of equal integration.
The molar ratio of benzene: acetonitrile is

(A) 111 (B) 2:1

@:: (D) 6:1

273. At pH 10, tryptophan exists as

B 0~ _.O
) OO (8) c
CH
HoN P en, "HzN™ 'CH,
= =z
HN HN
©) O\\CI;/OH (D)  Os.-OH
|
CH H
"H3N CH, HZN‘C CH,
= Z
HN HN
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274. The major product formed in the following reaction is

275. Among the following, the compound that displays an IR band at 2150 cm ! is

(A) Q Q (B) \ \O
N=N @]
N D
.@/ 3 ( ) HI

276. The major product formed in the following reaction is
N
{3
N NaNO,-HCl
Cl —_—> ?
@ N (B) N
\ [\
(N)\w 3
i N g i
N D N
o0 DL
N
Cl N
I[I\l
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277.

278.

279.

The most stable conformation for the following compound is
HO,
OH
A on
OH

(B) OH HO

. OH OH (D)
HO N\ OH
H H H

H

A compound displays the following spectral data. The correct structure of the compound is
IR: 1690 cm™IH NMR: § 2.5 (s, 3H), 3.8 (s, 3H), 6.9 (d, J = 8 Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm
13C NMR: & 197, 165, 130, 129, 114, 56, 26 ppm

@)
Sen
© 7 (D) N
8 o
_0

The intermediate that leads to the product in the following transformation is

\
o)
@ TINO3)s E>_<
MeOH /O
(A) H (B) H
0
%\Fp/ %I(NOQZ
TI(NO3), H

(©) L/ TINOy), (D) Ho

O
%Noz
H
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280. The correct match for the following transformations P-S with the processes I-1V is

O O
0]
Q phn M _pPn | ~Ph+ co
O] O
O hv
O e 0T
0] @)
O O
Sensitizer
Process: I. Diels-Alder, 11. Norrish Type I, 111. Photocycloaddition followed by Diels-Alder &IV.
Norrish Type 11
(A) P-11; Q-1V; R-111; S-1 (B) P-1V; Q-I1; R-111; S-1
@r-11; Q-1v; R-I; S0 (D) P-1V; Q-11; R-I; S-1I

281. Formation of the product in the following photochemical reaction involves

Ph M o
Ph><z>:o hv Ph\\“\@
Ph H

@) di-n-methane rearrangement
(B) Paterno-Buchi reaction

(C) [2,3]-sigmatropic rearrangement
(D) Norrish type I reaction

282. The major product form in the following reaction is

hv
Cyclohexane

VAV a<

v

\/\

©C © { )/
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283. The major product form in the following reaction is
hv
Cyclohexane, Ph,CO

@ @\ * HT””\\

©! O\ ¥
U XH

284. The product form in the following reaction is

hv

(A) OQ% I@i:to

© H (D) ©i>:o

@)

285. The photochemical rearrangement major product form in the following reaction is

hv
o~_X
A Q @o

X O
(©) /go (D) éﬁo

286. Write down the photochemical product for the following reaction

v

A VSN

\ 4

hv

v

N3

O "
/)
N
©) (D)
p =N
N

AJU - MASTER | 25 P.T.O.


acer
Highlight

acer
Highlight

acer
Highlight

acer
Highlight


287.

288.

289.

Write down the photochemical product for the following reaction
N hv

()
N

@ (B) N AN
Q CIr1)

v

N N
©) Do) |
(A ()
H

Choose the correct pair for the following reactions

N Mel, RT Ag. NaOH
N~ NH, warm

H

. A SN (B) (™™ N
(lN\iJ_’\I\NHZ& (N\/ N~ {’l\ﬁJ_\N% : \fN/)’iNHZ
2 G, e
H |

Select the correct product:

N
4/;) Basic condition

O;\© Il
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290.

291.

292.

293.

294.

What will be the product for the following reaction?

: . 10,
[ O‘)‘\
@

A gi L (B) g\h

D
(©) Sjl @)Y o,
|
(¢]
(@) N (6]
@O ®!

Which one of the following proportionality relations is correct as a statement for Charles’s Law
for ideal gas?

v

¢

(A) P o< 1/V (B) Ve 1T
@1 (D)Pec V

Which one of the following equations corresponds to Kirchoff’s Law?

(Symbols are A H°-reaction enthalpy, T;, T,-temperature where T,>T;, A,C, - difference in
molar heat capacities of products and reactants)

@2 H0T,)=AHYT)+(T, ~T,)ACH
(B) A H (T,)= A H (T} +(T, +T1)ArC3
(C) A H(T,)=AH(T) - (T, +T1)ArC3

(©) ArHO(Tl) = ArHO(Tz)"'(Tz —Tl)ArCS

The equation for residual molar entropy (S.,(0)) of a solid in which the molecules can adopt six
orientations of equal energy at temperatures close to absolute zero is (R-universal gas constant)

(A) RIn(3?) @rine)
(C) RIn(23) (D) R/In6

Which one of the following equations would correspond to total degrees of freedom ( f) for
phase diagram of water according to Gibbs phase rule? (The symbols are f: degrees of freedom,
p: number of phases in equilibrium and c: number of components)

.f =Cc-p+2 (B) f =c-p+1
C) f=c-p (D) f=c +p-2
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295.

296.

297.

298.

299.

300.

According to Graham’s law of effusion, rate of effusion is proportional to which one of the
following options? (The symbol M is molar mass of effusing species)

(A)M-1 .M—l/z

(C)M 12 (D) M

Which one of the following substances which are considered as liquids in the standard state
would exhibit a deviation from Trouton’s rule?

(A) CeHs (B) CCl,

(C) CeHy, .Hzo

At low temperatures close to 0 K, the relation between molar entropy (S,,(T)) of a nonmetallic
substance and molar heat capacity at constant pressure (C, ) is expressed as

1 1
.Sm(T)zgcp,m(T) (B) Sm(T)zicp,m(T)
2 3
(©) Sn(M)=(Cpm(M) (D) Su(M)=(Cpm(M)
The slope of the temperature dependent molar Gibbs energy at constant pressure is
(A) Molar enthalpy (B) Molar volume
@) Volar entropy (D) Molar heat capacity

Which one of the following equations is the first law statement that describes the process in a
constant-volume bomb calorimeter?

(A) AU =q+w @rv-¢

(C) AU =0 (D) AU =-w

Which one of the following equations is a correct statement for second law in terms total entropy
when a chemical reaction takes place exchanging enthalpy (A H %) with the surroundings at T?

S _ SO Ar H 0 0; ..
@ 25 = A, -7 (B) A,SCis always positive.
i i AH°

(C) A,SCis always negative. (D) ASya =——
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