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1. This test paper has a total of 1g&estions carrying #marks. The entire question paper is divided i
two sections, A and B. All sections are compulsory. Question in each section are different type.

. Part-A. This section has 2Questionf 2 Marks carries a total of 4@arks.

. Part-B. This section has 50 Questions dfiarks carries a total of 100 marks

. Part-C. This section has 75 Question of 4 Marks carries a total of 300 marks

. Read the Questions carefully and mark your appropriate response to the OMR sheet

. There is Negative maikg of 1/4 for Each wrong answer

. Mark the response Black or Blue Ball Pen only

. Any other belongings like Book/ Notes / Electronic device etc are not permitted in the examinatio hall

. Submit your answer sheet (OMR Sheet) to the invigilator bédareng the examination hall
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PART-®@6

. Out of 200 musicians in a club 5% can play all the three instruments. i.e. guitar, violin and flutf§ Eac
musician can play at least one among three instruments. Number of musicians who can play exctly t
instruments is 70. The number of musicians who can play the guitar alone is 90. What is tjje tot
number of musicians who can play exactly one instrument out of violin and flute?

(1) 48 (b) 36 (3) 44 (4) 30

. 6 X0, 60Y6 and 06zZ6 ar eng Smullanesusiyearosind w Bauarestrack ABCORofu
perimeter 70 meters from tcloekwise atispeeds 6f A dn/sec @&
m/ s ec, respectivel vy, whereas 06Z6 runs clocfwi
them tomeet for the first time at the starting point to that of their first meeting anywhere on the trgik is:
(1) 21 (2) 3:1 (3) 3:2 (4) 1:9

. How many 5 digit numbers can be formed by using the first 9 natural numbers, such that all thf§ 5 di
ofthenumberar e formed in ascending order and at Bth
(1) 31 (2) 34 (3) 36 (4) 37

. Arjun started a business by investing Rs. 2 lakh for 3 months after which he invested Rs. 4 lafjn mc
and after 5 more months, he withdraw Rs. 5lakhom t he busi ness. Pardi
months after Arjun had started it and he invested Rs. 5 lakh initially. After 3 more months he adjijed R
5 lakh more in the business. Khan joined few months after Pandit and invested Rs. 12 lakit B} afte
more months he withdraw Rs. 5 lakh from the business. If at the end of the year they divide the frofit
ratio 8:13:9, then how many months after Arjun and started the business did Khan join it?

(1) 6 months (2) 7 months (3) 5 months (4) 4 months

. There are 17 coins in a bag numbered from 1 to 17. Raju picks up a coin at random and puts § back
the bag. He continues this process until he gets a coin which shows an odd number. Wh{it is
probability that the coin shows a prime number when he 3tops

1 1 2 4
@3 @3 ) 3 @<

. A point is randomly selected inside a rectangle and perpendiculars are drawn on each of the edt:h of
4 sides of theectangle from this point. The sum of the length of these perpendiculars in 24 cm. \What |
the perimeter of the rectangle?

(1) 24 cm (2) 48 cm (3) 12 cm (4) cannot be determined

. Jackie is twice as good a workman (i.e. twice as efficient) as Chatalee®l 20 days less than Charfito
complete a job. Find the time in which they can complete the job while working together.

(1) 6% days 2 13% days (©)) 15% days (4) 16%3 day:

USSR H.O: 27 -G 2ND FLOOR, JIA SARAI, NEAR IIT, NEW DELHI - 110016
UERUNIEEWANE South Campus Centre: 297, GROUND FLOOR, OPP. VENKY COLLEGE,
e S A\TYA NIKETEN Tel: 011  -26521410, Mobs: 09654680505, 07503646974

E-mail: info@ugcpoint.in Website: www.ugcpoint.in |



8. Equation of a 4s+tt7y 28 ¢Edutof theipaines (1)Ladd (4,13
(1) Both lie on the same side of the straight line L
(2) Both lie on the opposite sides of the straight line L
(3) Both lie on the straight line L
(4) Exactly one of the pointiges on the straight line L

.Sajiddébs and Ankitds present ages are in thyg
will be the ratio of their ages after 6 years from now?
(1) 1:2 (2) 3:4 (3) 6:7 (4) 78

10. Rahul had scored twice tmearks the scored in an exam, his percentage score would have gong
30 % points. Rahul had scored 12 marks less than what he got havgulee have scored 3% le
mar ks. What is Rahul 6s score?

(1) 90 (2) 108 (3) 120 (4) 140

11. A carpenter designs a tatsuch that the shape of the table is a right angled triangle whose hypotg
10 m more than one of the sides. If the area of this table is 188dthe length of each side (in mete
of the table is an integer, then what is the perimeter of this table?

(1) 45 meters (2) 50 meters (3) 60 meters (4) 75 meters

12.There are M people in the grouM 2 13).0ut of these M people, 40%eafrom India and th

remaining are from Pakistan. What is the minimum number of people in the group from Pakistan
Q)3 (2) 6 39 (4) 12

13.1f A=12321 337137 82623 3474 131% Find the unit digit of A
12 (2) 4 (38 (4) 6

14.Which of the following is thdargest?
1 1 1
) o ©) ) (4) =6
15.What is the ratio ofa+b)to (a- b)?
(1) (a-b):(a+b) (2) & : b? (3) a:b (4) b:a
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Directions for question 36 to 38
Study the given pie chart carefully and answer the following questions.
Editing| Fieaing

18% | 129

Royalty
10%

Miscellaneous Printin
8% 36%g

Paper
cost 16%

The pie chart represents the cost analysis of book (Managing Radical Charges)

16.Which of the following is theentral angle (in degrees) for paper cost?
(1) 42.8 (2) 32.6 (3) 36.8 (4) 57.6

171 f the cost of printing is Rs. 23,400,
(1) Rs. 6,500 (2) Rs. 2,340 (3) Rs. 4,680 (4) Rs. 7,840

18.1f Miscellaneous expenditure amountRis . 18, 000 then what
(1) Rs. 8,000 (2) Rs. 14,400 (3) Rs. 46,800 (4) None of these

sold at a loss of 10%. What Iset overall profit or loss?
(1) Loss of Rs. 404 (2) Profit of Rs. 202
(3) Loss of Rs. 202 (4) No profit, No loss

20. What is the value ofg of

169 8 22
D =5 @ - @ 13
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Part -B

21.Which of the following has largest heat of hydration?

(1) F (2) Na" (3 A% (4 S
22.Which molecule/ion has planar shape?

1) BF, (2) Xek, (3) SK (4)CCl,
23.Which of the following is no#linear according to VSPE®Reory?

1) o, @ [Ng] @) [13] @ [CE]
24.A nodal plane containing the inter nuclear axis is
1) p -bonds (2) s -bonds (3) d bonds (4) Anti-bonding p -orbital
25.Which of the following diatomic molecules would be stabilized by the removed of an electron?
1) C, (2) CN B) N, (4) O,
26.Which of the following is not a Lewis acid?
1) Sbk (2) SG, (3) AICl4 (4)CN
27.Which of the following oxide of nitrogen is paramagnetic
1) N0 (2) NO, (3) N,O3 (4) N,Os
28. Maximum oxidation state is shown by
(1) Mn (2) Cr (3) Co (4) Os

29.Noni stoichiometric is shown
(1) Due to defect irsolid structure
(2) Due to variable valency of transitions element
(3) Both (a) and (b)
(4) None of the above
30.The increasing order of LMCT energy of following complexes are

(1) MnG, >TcQ ReQ (2) ReO; <TcQ, >MnQ

(3) MnG, <TcQ ReQ (4) All the metal have same LMCT as they

belong to same group and having
same oxidation state
31.Which of the following is most acidic

1) cr(co) (2) Fe( CO, (3) Ni(CO), (4) vV(CO),
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32. (Fe(Ill)Ls)where L = N, N dialkyldithiocarbamato ligand shows a magnetic moment of 2.1 BM

Cat law temp and 4.5 BM at room temp this is due to fact that
(1) Dy °P (P = pairing energy)

(2) Dy P

(3) Dy P

(4) None of above

33.Which of the following form stable +4 oxidation states.
1) La (2) Ce (3) Eu
34.The structure oFe; ( CQ,, shows

(1) No bridgingand twelve terminal CO group

(2) One bridging and eleven terminal CO group

(3) Two bridging and ten terminal CO group

(4) Three bridging and nine terminal CO group
35.1n oxygen transport element which involved

(1) Fe& Cu (2) Fe& Co (3) Fe& Mg (4) Fe& Mn
36.The nature of carbon in schrock and Ficher Carbene is

(1) Electrophilic, Nucleophilic respectively

(2) Nucleophilic, Electrophilic respectively

(3) Both carbon are Nucleophilic in nature

(4) Both carbon are Electrophilic in nature
37.1f n represent the number of eigen state ofatdin then its discrete energy level are proportional to

1) n (2) n? @)L (4 =
n n

38.In the given figure shows the plot of the wafld' 6 ndé for an el ectron c
x=L, the Quantum number n of the above state n is

[

BURURENUNR H.O: 27 -G 2ND FLOOR, JIA SARAI, NEAR IIT, NEW DELHI - 110016
UERUNIEEWANE South Campus Centre: 297, GROUND FLOOR, OPP. VENKY COLLEGE,
= SATYA NIKETEN Tel: 011  -26521410, Mobs: 09654680505, 07503646974
E-mail: info@ugcpoint.in Website: www.ugcpoint.in |




39. Consider the coordination compoundgCo(erj( NH), Ch

(1) The trans isomer is optically active and resolved intal-I form
(2) The Cis isomer is optically active and resolved intd-l isomers.
(3) Both the geometrical isomer is optically inactive.
(4) Cis isomer is optically active but cannot be resolved.

40.The molecule which is IRnactive but Raman active is

(1) N, (2) HCI (3) SO, (4) Protein
41.1n a heat engine the maximum heat that can be converted into mechanical work
(1) Depends upon friction
(2) Depends upon working temperature
(3) Is 100%
(4) Depends upon working

42.Kinetic chain length is the ratio of

(1) No of monomer unit consumed to number of activated centre produced
(2) No of monomer unit produced to number of activated centre produced
(3) No of monomer unit consumed to number of activated centre decomposed
(4) None of above
43.The energy of photon gas is propositional to
T (T (3 T* (4 T
44 |If Egeqlpe =-0.44%)V and

E? =0.771Vv

Fe'3IFe™?

The standard.m.f of the reaction

Fe+ 2F&" - 3F&"Will be
1) 0.33V (2) 1.653V (3) 1.212V (4) 0.111V

45, Electrolysis of dilute (aq) NaCl solution was carried out by passing 10mA current, the time reqired t
liberate 0.01mol oH, gas at the cathode is

1) 9.65x1d ¢ (2) 19.3x1d ¢ (3) 28.95x10 (4) 38.6x10 «
46.The rate constant of & brder reaction a27° C is10 > min *. The temp coefficient of this reaction isf.

What is the rate constant HI° Cfor this reaction
1) 103min? (2) 5x10* mint  (3) 2x103 min? (4) 102 min *
47.The Gibbés function G i GB=H-HT§ whevedHy-ErhalpycTs= Tenspfl d e
S= Entropy)
In an isothermal, isobaric reversible process
(1) Remains constant but not zero
(2) Varies linearly
(3) Varies nonlinearly
(4) Is zero
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481 n a F. C. C arrangement of A and B atom whefe
the face centers, one of the O0A6 atom is mifilss
the compound is
1) AgB, (2) AB (3) A,B3 (4) A;Bo,

49. Paradichlorobenzene and naphthalene belongs to which point groups?

(1) D,y
(3)Both D,, (4) BothD,,

50.Raman effect is
(1) Emission of light (2) Absorption of light
(3) Elastic scattering of light (4) Inelastic scattering of light

D, respectively (2) D,,,D,, respectively

51.The freezing point constant fd#,0 isl.86k(mo|/kg)'1. The freeing point when 0.01 mol of gluse
is added to 1kg oH,0 is
(1) 1.86 K (2)-1.86 K (3) .0186 K (4p.018&K

52.1f U, =220@m"* Calculate thel7_ |,

(1) 1270 et (2) 1240 cnt (3)1350 cnt (4) 1290 crt
53.The pH of the buffer solution containingx10 2 and 0.4 mol of acetic aci(bKa = 4.76) and sodiu

acetate respectively will be
(1) 6.76 (2)4.76 (3) 2.76 (4) 0.76

54.The major product [A] is

+
@_CHO LNHOH/H
2. P,05
I
(1) @'C_NHz @) @CEN

(@)
H [
N—C—H @C:N—OH
@)
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55.1n the reaction given below, the orientation of two bromine substituents in the product is

B Br
1) 1
2 Br

(1) Equatorial at both @ and G2
(2) Equatorial of C1 but axialat G2
(3) Axial at G-1 and equatorial &-2
(4) Axial at both G1 and G2

56. Label the following pairs correctly

o WBr o Br
I | 7 : / /
Br “Br

(1) Enantiomers, Diastereomers
(2) Homomers, enantiomers

(3) Homomers, Diastereomers
(4) Constitutional isomers, enantiomers

57.The major product [A] is

i
1. KOH
2. H,0"

O OH

(2)

58. The major product [A] is
Me

Me Me o
MCPBA
= [A]
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Me
Me Me Me Me Me
Me M Me Me Me M
(] (]
0 ) o O O (4)
O O 0 O0—=0

59.1dentify the end products in the following reaction

hv
+NBS—

Br

(1) @ 2) ®_® (3) Both (a) and (b) (4) None

60. Order of eactivity of the following dieneX, Y and Z in DielsAlder reaction is

X

()X>Z>Y 2)Y>X>Z B)Y>Z>X @) X>Y>Z

61. The major product formed in the following reaction is
Me Me

>:< +: CH, (singlety ——=

H H
MGAM‘* @) MeAH (3) 50:50 mixture of (1) & (2)
H H H e

62. The major product [A] is
OH

I CHCIyNaOH
2. H,0, /NaOH = [A]

CgFEIH ﬁj ©OH
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63. The following reaction is an example of
(j j Base
-HZO

(1)Robinson Annelation reaction (2) Dieckmam condensation
(3)Stobbe condensation (4) Aldol condensation
64.The major product [A] is
O
1. CHCl; / NaOH

- [A]
| 210, / NaOH

EtOOC

B S Qo ey

COOEt COOH
65. For the given reaction
i) m-CPBA

W » Product
ii) LiAIH,

The product is

(1) Racemic mixture (2) Hexan2-ol
(3) Hexanl-ol (4) Hexane
66.In the following reaction

N DI o
—»') DIBAL ,OC Product

ii) H,Of H*

Product is

% o

I
C—H C—NH
O/ () O/\OH (3) CTO (4) O/ 2
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67.What is the product of following reaction

Ph COOMe

COOMe (4)

68.ldentify the major produc®d i n t he foll owing reaction.

I
|) C|3C_C_C|, Etzo

- P

ii) 90% HNO; , -50°C
H

o i
hh ON |C|:—CCI3 c
NO /@C—Cl z/ 3\ % (/ \g /Z/ \E
2 N 1 3 C—CCl3 NO,
N [l N
t © 4 o N |
o H

1 2) @) 4)

—CCly

69. The major product formed on nitration N,Nimethyl aniline withConc.H, SQ + HNQ is

NMe2 NMe2

Me
N/
~ Me 3 NOZ NMez
) @\ () @ 3) (4) ©/N02
OyN
NO, NO,
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70.1n the proton decoupledC-NMR spectrum of Fhorbornanone, the number of signal obtained is
1)7 (2)3 (3)4 (45

PART-C

71.Match column | and Il
I Il

. XeF, I. Tetrahedral
. Sef [I. Square planer
[ll. Pyramidal
- XeG; IV. Triangular planer
. XeO, V. Distorted tetrahedral

Code A
(1) 1
(2 [
3)

(4) I

. 3 +2 .
72.Reduction of(Ru(NI—|3)5(isonicotinamide)) with &Cr(H,0), @occurs by inner sphere

mechanism and the rate of reaction is determined by dissociation by the successor complex. It ig
due to

(1) Inert Ru bridged to Inert Cr centre

(2) Inert Ru bridged to labile Cr centre

(3) labile Ru bridged to InertCr centre

(4) labile Ru bridged to labile Cr centre

73. Ry C( €9, ,and Rus N( CQO, ,adopts
(1) Nido, Closo
(2) Closo, Nido
(3) Arachno, Closo
(4) Closq Arachno

74. Stabilization of highest oxidation state of transition metal by stetecjronegative ligands is due to
@Qd" (WM d" (L) bonding
2 d " ( p" (L) bonding
B)p ( d (M) bonding
4 d" ( d" (M) bonding

M3
+
Ly
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75.Match the following

Complex Colour

| Green

o1 §
§7n(H,0), Zﬂj Il Blue
[cocl,]* Il Red

o 2+
&Ni(H0), & IV Colourless

(1) P-lIl, Q-IV, R-I, S
(2) P-Il, Q-IV, R-Ill, S-I
(3) P-lIl, Q-1V, R-Il, S
(4) P-Il, Q-1V, R-1, SHlI
76.The symmetry element that are preserBligare
(1) Cssy, 3G ) C3,3%.S sy
3) C3,35% 8h,S (4 C3.Shy &l
77.T he s piFe®, andFe;Ooespectively are
(1) Inverse and inverse
(2) Inverse and normal
(3) Normal and normal
(4) Normal and inverse
78. Selectthe correct statement.
(1) Cu(l) is diamagnetic while Cu(ll) is paramagnetic
(2) [Ti(H,0),]*" is coloured whileg{ S€H,0),]* is colourless

(3) lonization energies of 5dlements are greater than those of 3d & 4d elements
(4) Transition element cannot form colourless complexes

79.A 1:2 mixture of Me, NCH, CH, CH, PPhand KSCNwith k2[PdCI4] give a square planar complex.

A identity the correct pair of donor atoms trans to each other in complex A from the following
combinations

1)P,N (2)N, S 3)P,S (4) N, N
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80.Matchthe oxidation state and geometry with most pbddaxample of lanthanide ions and choosefjhe
correct answer using the codes given below

0.S. & Geometry
+3, Octahedral [CENO,).]>

+3, distorted square antiprisr [Er(NC9S,]*

+3, bicapped dodecahedron CS,CeCl,
D | +4, Octahedral (acag,3H,0

Codes A
(1) Q
(2) Q
S
S

(3)
(4)

8l.Cryst al field energy |l evel for ALI NEARO cdmp
(1) dx - y?,dxy>dZ > dxz dyz
(2) dZ >dxz dyz>dx’ - y?, dxy
(3) dxz dyz>dZ >dx - y* >dxy
(4) dZ >dx - y?,dxy> dxz dyz

82.Total number of fine and hyperfine EPR lines expected for octahedral high spin Mn(ll) complefzs at
respectively (I1=5/2 for Mn)
(1)3 and 30 (2) 5and 33
(3)5 and 30 (4) 4 and 24

83.The most important are of lanthanide element are monazile sand and from that are the
lanthanides are separated by ion exchange technique which uses a resin dowsx The order of
elution of these elements are

(1) La®>ce® pr¥ nd°®
() La®<ce® ¢r¥ nd3

(3) Cu®<Yb® <tTm?* €3
(4) None of above

84.Although Fe(ll) is a better Lewis compound to Zn(ll), most hydrolytic enzymes contain Zn(ll) fit the
active site become
(1) Fe(lll) is a redox active ion
(2) Fe (II) has less abundance compat@dn(ll)
(3) Fe(lll) generally makes octahedral complex while Zn(ll) makes tetrahedral complex
(4) Zn(Il) makes kinetically labile complex
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2
6

85. §Co(NHy), i+ CEF(NH), ~ g O gH); = { go( Ne)) "
The aboveelectron transfer reaction occurs though outer spheree” transfer mechanism but the
rate constant for this reaction is found to bel0 ®mol | 1S *the slow nature of this reaction is due
to
. € is transfer from s * of oxidant to p* of
. € is transfer from p* of oxidant to p* of reductant

A

B

C. € istransfer from p* of oxidant to p* of reductant

D. Oxidant is low spin while reductant is high spin
The correct option is

1)A, B (2)B,D (3)C,A

86. (Re, Cly(PMe,PH,,) &( Moy( HP(Q)4)2_ has

A. Bond order 3.5 and 3.0 respectively

B. Both have bond order 3.0

C. Diamagnetic and paramagnetic respectively

D. Both are damagnetic in nature

The correct option is

(DA D (2)B, C (3)B,D 4 A C

87.Adsorption chromatography is preferred for the separation of mixtures whose compounds
(a) Differ in polarity (b) Differ in structure

(c) Are very close in polarity (d) Have almost similar structure
Which statement is correct?

(1) Only a (2)a,b&d (3)c&d 4)a&b
88. Met-Myoglobin and Methaemoglobin are

(1) Oxidized forms and do not hav®, binding capacity

(2) Reduced forms and do not ha@g binding capacity

(3) Oxidized form and hav@®, binding capacity
(4) Reduced form and hav®, binding capacity
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89. Match the following
Column | Column Ii
. Oxyhaemoglobin [ a - 141residues;b - 146 Residues
. Deoxyhaemoglobin a - 161residue
. Haemoglobin Low spin and diamagnetic
Myoglobin Fe-Not present in the plane of the ring

A B C D
@ v (i @) ()
2 @iy vy @) ()
@ @ (v i)y ()
@ 0 a0

90. The electronic transition belongs to Highest energy band in the absorption spectra (ﬁ:rFG)S'
(1) 4A,9- 4T,9( F)
(2) 429(F)- 419(F)
(3) 3n9(F)- 3A9(F)

(4) 4A.9(F)- 4T9(P
91.A radioactive atom has general formula, undergo a -particle emission, the number of

neutron, mass number and atomic number of the product atom respectively is
(1) 144, 90, 234
(2) 140, 92, 232
(3) 142, 90, 234
(4) 142, 92, 236

92.The CFSE in KJ/mol fogl'i (H20)6 3féion for which d-d transition is single broad absorption peak

with a maximum at 492.6 nm
(1) -97.1KJ /mol
(2) 97.1KJ /mol
(3) -80.1KJ /mol
93. 80.1KJ /molin which one of the following pair the species have similar Geometry

(1) CO, & SO, (2) CO* & SO  (3) NH,& BH, 4) SO & CIO;

X 238
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94.Total no of'H- NMRpeaks in the following complex

(E) 8 peak (2)_1 peak (3) 42 peak (4) 3 peak

95.The Hydroformylation for Alkene is
CHO

Co,(CO
R—HC=CH, + CO + H, A0k R-CH,—CH;—CHO + R—CH—CHjs

(i) (i)

(2) (i) is major

(2) (ii) is major

(3) (i) & (ii) are not the product of this reaction
(4) (i) & (ii) both are equal amount

96. The average value of Px, for the box normalized wave function

Vo= 2s sin8

6 18p°

@ %1 (3)0 Ok
L L

97.Which of the following plots of radial probability densify *) versus distance from nucleus is i
correctly labelled?

3
(1) T 2s (2) T 3s T 2p T °
v’ % (3) v’ 2
@) v
r — r —» r —
r >

dQ

98.1n a reversible cycle the value thie integralﬁ? is

(2) ﬁdTE <0 (3) ﬁdTE =0 (4) ﬂ_ constant
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99. For a particle equilibrium, chemical potentglmay be defined as

@ L =39 =0 . Logs g
m ey [ ¢

UV HNI =+ m  cHni+y,y,
100.0ne of the most efficient engine ever developed operates between 2100K and 700K. It
actual efficiency is 40%. What percentage of its maximum possible efficiency in this

(1) 50.5% (2) 60.6% (3) 66.6% (4) 782%

101.30 mlof% HCI, 20ml of % HNGQ, and 40ml of% NaOH solutions are mixed and volume was m§yle

uptoldnT. Thep™ of the resulting solution
Q)2 21 (3)8 4) 3

102.In X-ray diffraction pattern if the reflections from the crystal planes 100, 110, 210 & 211 are §§sen
then crystal lattice is
(1) Primitive (2) BCC (3) F.C.C (4) Triclinic

103.For the two gaseous reactions, following data are given

AWs- B ;k =10°e 2"
C 1/%_ D ’ k2 - 10126- 24606T

The temperature at whickjbecomes equal {g is
(1) 400K (2) 1000K (3) 800K (4) 1500K

104.Match the following

Column | Column Il
A. *H™Br P.130@m*
B. 'H®Br Q.1243m*
C. *H*Br R. 74Tm*
D. *H"Br Q. 787cm*
(1) A%- P,B%- RC¥%- S,D¥.-
(2) A%- P,B%- Q,C%%- R,D%%-
(3) A%- S B¥%- Q,C¥%%- R D%%-
(4) A%- Q,B%%2- R C¥%%- P,D%%-

105.Calculate the ratio of absorbance of compound x & y under a path length ratio 5:3 thgl molz
absorbance coefficient is in ratio 2:3 and concentration is same
(1) 10:9 (2) 9:10 (3) 5:10 (4) 10:5

106.Mossbauer effect will occur when
(a) The g- ray energy is equal

(b) The temperature of the crystal source is small
(c) The Debye temperature of the crystal lattice is high
())aand b (2) band c (3)aand c (4)a,bandc
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107.For CH, character table is

Tq E 8C, 3C, 6S, 6s,
1 1 1 1 1
1 1 1 -1 -1
2 -1 2 0 0
3 0 -1 1 -1
3 0

4

irred

Calculate total no. of vibrational mode
(1) A+E=+3T, (2) A+A+E+T, (3) A+E+ZT, (4) A+E+T, +3T,

108.A zinc rod is dipped in 0.1 M solution 0ZnSQ . The salt is 90% dissociated at this dilution the

electrode potential of ZnSQ is (Eg ) :0.76)

(1) -0.79%/ (2) +0.790/ (3) -0.76/ (4) +0.76/
109.Entropy of a system of N classical harmonic oscillator frequemagd at temperature
T is given by
akT e akT o

e kT ahw
3) Nkzn—+1 4) Nk
) & hw “) °”°rkg T

110.Match the following
Column-I Column-li

. Conductance _ SmPmolt
. Resistivity 1
g .. m
. Conductivity
. . Volt per ampere
. Molar conductivity S
. Cell constant '

1
. Resistance Sm
Whn

Code A D
(1) 1
(2) 3
3) 3
1 4
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111.In an experiment to determine the quantum yield of a photochemical reaction the absorbing
substance was exposed to 490 nm, light from B00wsource to 2700 s with 60% of the incident
light being absorbed. As a result of irradiation 0.344 mol of the absorbing substance decomposej§.
The primary quantum yield is

(1) 0.52
(2) 0.42
(3)0.32
(4) 0.62
112.The term symbol for the ground state figaration of NO is

@) °p,, 2 °p, 3P, @ 'p,

113.The rotational constant of*N, is 2cmi 'the wave number of incident radiation in a Rarflan

spectrometer i20487cm 1. What is the wave number of first scattered stocks linenfift) of**N,?
(1) 20479 (2) 20475 (3) 20499 (4) 20495

114.The vibrational energy level v=0 and v=1 of a diatomic molecule areratepaby 2148m!. Its
anharmonicity constant,X_) is 14cm 1. The value ofw, (in cm™) and first overtonecfri) of the

molecule are respectively
(1) 2143 and 4286 (2) 2157and 4286 (3) 2157 and 4314 (4) 2171 and 425

115.The enzyme catalyze reduces the activation energy for the decomposition kf,O,from

76kJmofl *to 8kdmol 1. Assuming that the pre exponential factor is the same in both cases the raf
of rate constant is (T =25°C)

1) 8.3 10

(2) 8.3 141

(3) 8.3 10

(4) 8.3 16°

116.The first order correction to energy for the ground state of a particle in a box due to a perturbati@
) lL/2 L ) 2L

117.Which of the following pairs of operator commute?

2
1) x& 2 2 Lanad + 9
dx dx  dx? dx

2
3) x? 9 ane (4) x3and-3
dx dx? dx
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118.For the reactiorA, + B, ¥2- 2AB, Rate :k[AZ]a[BZ]b
Initial [A,] Initial [B,] Rate
0.2 0.2 0.04

0.1 0.4 0.04
0.2 0.4 0.08

Order of reaction with respect #, & B,are respectively
(1) a=1, b=1 (2) a=2, b=0 (3) a=2, b=1 (4) none

119.The energy level for allyl radical and allyl anion are respectidly +\/§b), a, and2(a +./2b) ,

24 . The delocalization energy for the allyl radical and allyl anion are respectively
(1) 0.828a & 1.414b6 (2) 0.828b & 0.828H

(3) 0.8286 & 2b (4) 2b & 0.828b

120.A metal crystallize into two cubic forms, F.C.C and B.C.C whose unit cell length are 3.5 aAd J10
respectively. The ratio of densities of FCC and BCC is
(1) 0.26 (2) 1.26 (3) 2.26 (4) 1.76

121.The set of allowed electronic transition among the following
a) ‘s- °P
b) °S- °P
c) 'D-'D
d 2, - 2p
e) ’S- °D
1) a,b, e 2)a,c,e 3)b,cd 4)c,d, e

122.The major product [B] is
H P 1.(a)MeLi(>2eq)
o L(MBPS-Cl(3eq) ;2. MSCL Et;N(xs)
imid, DMF - DMAP
1.(c) aq. NH4C1 CH,CL,, 0°C

M Me OBPS
~SOBPS
Me
)

c
OBPS -
(2) (€, 4)

~ [B]
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123.Match of following

Column | Column Il

. Perkin reaction i. b -hydroxyl ester

: ze(f:kmannkrearrangement i RCORas base
' CF © rmatsky reaction . ii.  Reversal of allylic chain
. Claisen rearrangemen v.  Caprolactum

A
(1) iii
() i
(3) i
(4) iv

124.The major product [B]

(6]
1. PCC, CH,C1,0°C 4. neBuli, THF

2. [CH=CLi
[ CLi] A —— > [B]

TBSO™ >""OH

3.BPSCI, imid, DMF, 1t 4 Bt

5. PPTS, MeOH, 1t
6. 1,, PhsyP, imid, CH,CI,

PPTS (2) SPBO/\)\\\

Et
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125.The major product formed in the following reaction sequence is

O‘ mCPBA
||) BF;, Et,O
OH 9
OH O

126.Matchthe following properties with their respective molecules as given below
(a) Achiral
(b) Chiral due to chiral centre
(c) Chiral due to chiral axes
(d) Chiral due to chiral plane

H3C: C : . :CH3 HasC CH3
S
cl cl
H H
H

(1) aQ, bS, ¢P, dR (2) aT, b-Q, ¢S, dP
(3) aT, b'S, ¢P, dR (4) aQ, bR, T, ¢S

127. Major product (P) is

L OH  1.Pd (PPhj), / Cul /BuNH, /Base

2. LiAlH, )

X~ “OH X" YoH @) N
2) 3) OH
|
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128.In the broad bond decouplddC-NMR spectrum, thenumber of signal appearing for thmcyclic
compoundsA-C respectively are

(A) (B) (C)

(1)5,4and 8 (2) 3,2and 5 (3) 5,4 and 5 (4) 3,2 and 8

129.The following tetraene upon photolysis gives

7 N\~Me hy

—_ ?

\/Me

Josods

130.The major product [B] is

0
M~ _CO,Et 1.NaBH,, EtOH0°C LA, THE
2. Cat. TsOH (Al 3 hild acid workup [0

() 4. CBr, PPh,
O

Br

) )\/\/\OTHP

CBry

CBry OTHP OTHP

4) WBr

3)
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131.The major product [B] is

N 1. NaBH,. CeCl,4
N 7H,0 4. DIBAL-H(leq)
o, A -
" MeOHa rt CH2C12 -780C
o) 2. LiOH, THF
3. DEAD, PPh,

OH

1) ﬂ\ﬂ ?) /\/QOH
07 ~OH

S

. OH
O— >
B ~NASon @ ~A

132.The major product formed when (3R,4&%-dimethyl hexal,5diene is heated @25 Cis
(1) (2Z,6Z) octa-2,6-diene (2)2E,6E) octa2,6-diene
(3) (2E,62)i octa 2,6diene (4) (3Z,5B)cta-3,5diene

133.Which one is theorrect intensity ratio for compound CI@QEHBT; in its mass spectrum
(1) 27:27:9:1 (2) 3:7:5:1 (3) 1:3:3:1 (4) 9:15:7:1

134.Given reaction
0

1] R 9
Et0O—C c—OFt
RCHO; NH40AG B
Alcohol, DMF

H;C CHj

b

H
Data for compound O0AOG i s
UV =/ __.245m

IR=1710;1725
Mass{M / z) =130; 87, 85, 43.(100%), 29

"HNMR(d) = 4.20(2H, S), 3.5(2H, q); 2.3(3H, S); 1.3(3H, 1)
The structure for 6AO0 wil | be

O o) O
I I || Hy ]
(1) HsC-0-C-CH,—CH,—C—OCH;CHj (2)  HsC—C—C —C—OCH,

O O O

I
(3) HzC—C—O—CH,—C——CH,—CHs (4)  HzC—C—CH,—C—OCH,—CHj
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135.The major product [A] is

OCOZH 1. 1,; KI, NaHCO,
BuOH, H,0 . A

2. t-BuOH, THF
3. 080,(cat), NMO
t-BuOH, H,O

4. NaOH, H,0

HOUCOzNa HO ‘\\COZNa
Ho\“ . HO\\\Q

OH OH
2)

136.The major product [G] is

Z 1.a. Sia,BH, THF -~ [C]
1. b. NaOH, H202
2. Hg(OAC),THF, H,O
3. NaBH,4, NaOH, H,0O

OH
)
on‘Hs
OH
“) CH,
OH

= = 1. PPh3,CBr4, Et3N, CH2C12, -78°C
OHCV\‘/\ACOZB 2.a. DIBAL-H(3eq) = [A]
2.b. Rochelli's salt

OTMS
3. n-BuyNF, THF
4. n-BuLi(5eq) hexane -78°C
4.b. aq. HCI

OH
(3) MOH

137.The major product [B] is
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v HWCHO ® BrW\l/\)y
OH

_ a N OH
Br OH
2) Bra_~ A _ A~ ~_CHO o H L
4) ~ G °

Br OH N ' N OH
OH

138.The reaction

0
OH  ag,cO4 Celite
> (A)
=/ OH

The major product A will show the,_, =176%m*

(0)
° o0 O__oH
© — OH e 0

1390 n the following reaction the major produc

CH,OH
I H,SO,4, CeHsNO, CHaLi
©\ * CH—OH - (A 3 ~ (B)
NH, |

CH,—OH

CHs

o N
N N” > CH, N
CHs

140.The major product [B] is

(@}
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