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1. The rate of alkene coordination to [PtCl4]2_ is highest for :
(A) Norbornene (B) Ethylene
(C) Cyclohexene (D) 1-butene

2. For OH™ catalysed SN1 conjugate base mechanism of [Co(NH3)5C1]2+, the

species obtained in the first step of the reaction is/are :
(A) [Co(NH3)5(OH)]2+ + CI” (B) [Co(NHg),(NH,)CII* + Hy0
© [Co(NH3)4(NH2)]2+ + CI” (D) [Co(NHg)5CI(OH)]* only

3. Match List I with List II :

List-I List-IT
(@) Supporting electrolyte (1) Electrode concentration cell
(b) Zn(Hg)/ZnCly/Zn(Hg) (i1) dJoule-Thomson’s experiment
(¢) Inversion temperature (ziz) Trouton’s rule
(d) Enthalpy of Vaporization (fv) Residual current

Choose the correct answer from the options given below :
(@ B (© (@

A @ @ @ @)

B @) @ G 6@

© @ G @ (o)

O @ @ @ @)

TBC : 01/23/BET 2



[PtCl, 1%~ & Ui wa= &t X fhus fau s=am ¢ 2

(A) A (B) Ui
(©) RN D) 1-ER

2. [Co(NH,)-ClI?* & OH~ 3&ifd Syl ¥ aeR o & fou, wfafswan & weet =
H ur wenfa ¥/E

(A) [Co(NH3)5(OH)]2+ + CI” (B) [Co(NHg),(NH,)CI* + Hy0

(C) [Co(NHg)(NHpIZ* + CI” (D) [Co(NHy)sCIOH)|* Hael

3. I w1 gLl & Ery fhem wid

-1 TA-11
(@) TEEE SoERIIES () ToERE TRl 9d
(b) Zn(Hg)/ZnCly/Zn(Hg) (i)  S[A-9rTE TEn
(c) TaUq ATIHH (i) Tr8e @1 f1Em
(d) TR & T (v) STERTE Yaw

= g W fawcd § 9 @@ SW FH F99 R
(@ ®) (©© (@
A @ @ @ )
B) @) @ @) G
©) @ @ @ (o)
D) Gv) @ @) (D)

TBC : 01/23/BET 3 P.T.O.



4, Which molecule or ion has Dgp, symmetry ?
(A) [H50I" (B) CHCl4
(C) [COg%" (D) NFy

5. The byproduct formed in the characteristic reaction of (CO)5Cr = C(OMe)(Me)
with MeNH, is :

A) CO (B) MeOH
(C) MeCHO (D) MeCONH,
6. The ring size and the number of linked tetrahedra present in [Si6018]_12

are, respectively :
(A) 6 and 6 (B) 12 and 6
(C) 12 and 12 (D) 6 and 12

7. Match List-I with List-II :

List-I List-II
(@) Atomic absorption () Transition time
(b) Chronopotentiometry (z1) Hollow cathode lamp
(¢) Spectrophotometry (zit) Molar absorptivity
(d) Conductometry (tv) Cell constant

Choose the correct answer from the options given below :
(@ B (© (@

A @O @ @) (o)

B @) @ G 6@

© @ O @ >

M) @) @ @) 6

TBC : 01/23/BET 4



4.  fw@ o o @A H Dy, 99T T ?
(A) [Hz0l* (B) CHCI,
(C) [COg%" (D) NFy

5. MeNH, % H¥ (CO);Cr = C(OMe)(Me) &1 fiernerioes sfufsran H s+ ofren
EEIE |

(A) CO (B) MeOH
(C) MeCHO (D) MeCONH,
6.  [Sig0gl 12 & dng fim &1 amhR $iR fow fu T ey W e wEe ¥ o
(A) 6 3R 6 (B) 12 ¥R 6
(C) 12 3R 12 (D) 6 3R 12
7. FEE w1 gEERL % WY fHes S
-1 -1
(@) TRETY] TSSO @) e g
(b) MRS @) Fel e W
(c) THFRIHISTHE (Gi) TR e
(d) HeRHI Gv) ¥ R

I 5 T foeedi ¥ 9 W@ IW H I SN
(@ B (©© (@
A @ @ G  (@Gv)
B) @) @ @) G
(C) @) @ @) (Go)
D) @ @ G @

TBC : 01/23/BET 5 P.T.O.



8. The character table of C,, point group is given below. In cis-butadiene molecule
the vibrational modes belonging to A, irreducible representation are IR

inactive. The remaining IR active modes are :

Co | E Co Sy Sy
Aq 1 1 1 1 z, ¥2, y%, z
Ag 1 1 -1 -1 R,, xy
B4 1 -1 1 -1 x, Ry, Xz
B, 1 -1 -1 1 v, R, yz
(A) 7A1 + 5By + 8B, (B) 9A1 + 4By + 7B,
(C) 9A; + 3B; + 8B, D) 7A; + 3By + 7By
9. Match List-I with List-II :
List-I List-II
(@) Wilkinson’s Catalyst (1) Zinc-copper oxide
(b) Specier’s Catalyst (z1) Hydrosilylation
(c) Water gas shift catalyst (i) RhCI(PPhg)g
(d) Zeolite ZSM-5 catalyst (fv) Synthetic gasoline

Choose the correct answer from the options given below :
@ ® © @
A 6O G G ()
B) G @ O (v
©) G G O Gid)
D) G 6 G @)
TBC : 01/23/BET 6



8.  C,, g g = aviamees = 3 T 71 AE-EER v § A, siegfied
yfafifae ¥ wefya ® Ore IR fafers €1 99 IR @fea & -

Co, E Cy c, c,
Aq 1 1 1 1 z, xz, y2, z
A, 1 1 -1 -1 R,, xy
B, 1 -1 1 -1 X, Ry, Xz
B, 1 -1 -1 1 v, R, yz
(A) 7A; + 5B; + 8B, (B) 9A; + 4B; + 7B,
(C) 9A; + 3B; + 8B, D) 7A; + 3By + 7By
9. HH w1 gEHMI % WY fHaH Hifed
g1 gEi-I1
(@ fafesrea =1 BR® G  fSe-wm eEs
(b) TFIR w1 D (i) SRS
) & | fre o (iii) RhCl(PPhg)g
(@) fosiemse ZSM-5 3o Gv) fTofew T

T @ T fasedl # 9 WE SW H 9T HiGS
(@ B (© (@
A @ @ @) Gv)
B) G @G O G
C @ @ @O @)
M) @) @ @) G

TBC : 01/23/BET 7 P.T.O.



10. Match List-I with List-II :

List-I List-II
(@ [BgHA*" @) closo
(b) [BgHg] (1) mnido
(©) [BgHgl*~ (i) arachno
(d) [B4Hql (iv) hyper closo

Choose the correct answer from the options given below :
(@ G © @

A @ @ @) (o)

B) @) @ @O (o)

© @ @ @O @)

O @ @ @) G

11. Match List-I with List-II :

List-I List-1I
(@) Microwave spectroscopy (1) change in dipole moment
(b) Raman spectroscopy (1) unpaired electrons
(¢) IR spectroscopy (ziz) permanent electric dipole moment
(d) EPR spectroscopy (v) change in polarization

Choose the correct answer from the options given below :
(@ G ©© @

A @ @ @) (o)

B) @) @ @) @)

©) @) @ 6 @)

D @ @ @) G

TBC : 01/23/BET 8



10. gl w1 G-I & Wy faem s

gil-1 -1
(@ [BsHg* G s
() [BgHgl G) =
(© [BgHgl?" @) ST
(d) [ByHyl (v) BEW TSl

I foF T fowedl § ¥ & W H 99 R
(@ b)) @ @
A @ @ G (o)
B @) @G G Gv)
) @ Gv) @ @)
D) (@) @ @) (@)
11. gL 1 G-I & oy Hed SIS

gil-1 -1
(@) TTEhOE TRl G)  Toyea sl # diedd
(b) T TFRERY] (i)  STgFma soeRH
(c) 3TE.3T. TFrehdt Gii) Tt fagm fgyea emepol
(d) EPR Tiar&hid (iv) gAF | e

I foF T fowedl § ¥ & W H 99 R
(@ b)) @ @
A @ (@) @) (Gv)
B) @) @ (G 6@
(C) @) Gv) @) (1)
D) (@) @ @) (@)

TBC : 01/23/BET 9 P.T.O.



12. Match List-I with List-II :

List-I List-I1
(@) Clemmenson reduction (1) Zn-Hg in aq. HCI
(b) Wolf-Kishner (i) P/Bry
(¢) Volhard Zelinsky @ii) Alkaline KMnO,
(d) Baeyer’s reagent (iv) NH,NH,/KOH

Choose the correct answer from the options given below :
(@ G © @
A @  Gv) @ G0
B) @) @ @) G
C) @ G O @)
D) G @ @G ©
13. Match List-I with List-II :

List-I List-1I
(@ Oy (i) 2.5, paramagnetic
(b) Oy @) 1.0, diamagnetic
© Oy* i) 2.0, paramagnetic
d) 092 (lv) 1.5, paramagnetic

Choose the correct answer from the options given below :
@ G © @

A @ G @ @)

B) @) @  Gv) @D

C) @ G @ @)

D) G @) @ G

TBC : 01/23/BET 10



12. gkl & gE-I & Wy faem s

gil-1
(@) FH9 RewH
(b) dhH-fREIR

(c) orcters Sfesh

(d) R &1 AfqHHes
T T T fawed § ¥ Wd SW A 994 Sid

(@) (b)
A) @O G
B) @) @)
©C) @) @G
D) @Gv) @)

(c)
(@)

(tv)

@)

(12)

(d)

(1)

(@)
(tv)
(@)

TR-11

G) S HCl § Zn-Hg

@)  P/Bry

@) &EE KMnOy

13. gl & gE-I & Wy fiem s

-1
(@ Oy
) Oq
© Oy
d) 0y

TeAt-11
G) 2.5, STTFIHME
Gi) 1.0, gfagasta
(i) 2.0, ATIIHHA
(iv) 1.5, ATIFHMA

T T T fawed § ¥ Wd SW A 994 Sid

(@) (b)
A) @ Go)
B) @) @)
©C) @) @G
D) @) @)

TBC : 01/23/BET

(c)
)
(iv)
(@)
(@)

(d)
(€223
(i)
(iv)
(i)

11

P.T.O.



14. Match List-I with List-II :

(@)
)
(c)
(d)

List-I List-I1
ZnSO4 + Ky[Fe(CN)gl (Z) Surface reaction
Zn + CuSOy, (z1)) Precipitation reaction
H, + Cl, (z11) Chain reaction

Fischer Tropsch synthesis of (iv) Redox reaction

hydrocarbons

Choose the correct answer from the options given below :

(A)

(@ B (© (@
@ (@ @ @

B) @) @ @) @

(&)

@ @ @ @)

D @ @ @ D)

15. Given below are two statements :

Statement I : [Fe(H,0);NOISO, is paramegnetic.

Statement II : The Fe in [Fe(H;0)sNOISO, has three unpaired electrons.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A)
(B)
(&)

(D)

Both Statement I and Statement II are correct
Both Statement I and Statement II are incorrect
Statement I is correct and Statement II is incorrect

Statement I is incorrect and Statement II is correct

TBC : 01/23/BET 12



14. L 1 gE-L % g Hen sifsy

i1 -1
(@ ZnSO, + K [Fe(CN)gl @)  was wfafeen
(b) Zn + CuSO, @) ¥ wiafsean
© Hy + Cly @) e St

(d) BEeEEE % fRIR ofg @vawm (o) Sl wfafwan
T TF T fawcd § ¥ wE SW H = &I

@ ® © @
A G G G 6
B) Gi) G @) @)
©) G) G O G
O G 6 G G§)
15. = @ %o Ty M ¥
w1 :  [Fe(H,0);NOISO, STgahd 2|

&I II : [Fe(H,0);NOISO, ¥ Fe ¥ A sgfima sered B ¢l

STHH FHY b s H, FEfated § § 999 S0P W W =99 R
(A) T [ 3R wed 11 <HF W §

(B) ¥ I X ®e II SF1 Taa €

(C) w"d I ®El & iR e II Ted &

(D) ®F [ e ¥ X Fed I w8 ©

TBC : 01/23/BET 13 P.T.O.



16. Match List-I with List-II :

List-I List-1I
(@) More polarizable (i) Nat
(b) Less polarizable @) Cs*
(¢)0 More polarizing (i) I™
(d) Less polarizing @) F~

Choose the correct answer from the options given below :
(@ B (© (@
A @ @ @) (o)
B) @) @ @O @)
©) @ @ @ G
M) @) @ G 6@
17.  Consider the following statements about ‘Tanabe-Sugano diagrams :
(1) E/B is plotted against AyB.
(2) The zero energy is taken as that of the lowest term.
(3) Terms of same symmetry cross each other.

(4) Two terms of same symmetry upon increases of ligand field strength

bend apart from each other

Choose the correct answer from the options given below :

(A) Only (1) and (2) (B) Only (1) and (3)
(C) Only (1), (2) and (4) D) (), (2), (3) and (4)

TBC : 01/23/BET 14



16. -1 1 G-I & "y fHen sifs3

gil-1 -1
(@) otfeh e 4 @  Na*
(b) A YR AT @) Cs*
(c) sk Yalerto @i I
(d) A galhL @) F~

T @ T fawedl § 9 WE SW H GFH HiGD
(@ ®) (© (@
A @ @ G  (@Gv)
B) @) @ @O @)
©) @ @ @ G
D) G @ (@ 6@
17. frefafed wodl | fo=m =ifsd

(1) E/B ® Ay/B & WMA e foan s 2

(2) A o & W v & w9 H fawm W gl
(3) WHM THMMG & TS TH-TE I HEA L
(4) faiTe &9 & dhd dgd W T9F GAMMA & T TS TH-TW 9 T @

ST T
e 5 ™ fowedl § ¥ W@ SW H WA S
(A) e (1) 3R (2) (B) =hee (1) 3R (3)
(C) =aa (1), (2) 3 (4) D) (1), (2), (8) IR (4)

TBC : 01/23/BET 15 P.T.O.



18.  Match List-I with List-II :

List-I

(@ (PPhy)sRhCI
()  [Rh(CO)yLyl~

(¢) [PdCl1?%~

(d) [HCo(CO)

List-1I
() Monsanto catalyst for acetic acid
(i1) Hydroformylation of alkenes
(z11)) Hydrogenation catalyst
(fv) The Wacker process

Choose the correct answer from the options given below :

(@  (®)
A @ @
B) @) @)
C) @ @
D) Gv) @)

(c)
(i11)
(iv)
(iv)
(7]

(d)
(iv)
(i1)
(i)

(12)

19. Match List-I with List-II :
List-I

(Catalysed conversions)

(@ RCH = CHy + Hy + CO ——>

RCH,CH,CHO

1
(b) CHy = CHy + 50y —>

CHZCHO

(¢c) CHgOH + H, ——> CH3COOH

RCH,CH,

List-1I
(Appropriate catalysts)
@)  [RhI5(CO)gl™

(i) Coyg(COg

(@) Rh(PPhy)5Cl
() PdCly+[CuCl]%

Choose the correct answer from the options given below :

(@  (®)
A @ @
(B) Gi) (@Gv)
C) @ (@Gv)
D) Gv) @)
TBC : 01/23/BET

(c)
(i11)
(@)
(@)
(i1)

(d)
(iv)
(i1)
(i)

(12)

16



18. eI &1 G-I & @iy fer wifsa .

eI gEt-11
(@ (PPhg)sRhCl @) THifedh T & fou A8 Sa
(®) [Rh(CO)yly]™ @) TR W EESIHAEEAIH
(©) [PdCl]?%~ (i)  EEEISHIHT I
(d) [HCo(CO), Gv) ST HsH

e fgg T fasedl § 9 WE SW H 9FH &I
@ B (© @@
A @ G G G
B) @) @ G @)
© @ @ (G G)
O @ @ @ G)
19.  HELI 1 G-I % 'Y Hed SISy

-1 get-11
(Safta waiawo) (U IUTh)
(@ RCH =CH, + H) + CO ——> () [RHI5(CO)ol™
RCH,CH,CHO
(b) CH, = CH, + %oz — @)  Coy(CO)g
CH5;CHO
(¢©) CHz0H + Hy ——> CH3COOH  (ii))  Rh(PPhy)5Cl
(d) RCH, = CHy + H, —> )  PdCly + [CuClyl*"
RCH,CH,

e fgg T fasedl § 9 WE SW H 9FH &I
(@ B () (@
A @ @ G (o)
B @) @ O G
© @ @ O @
O G @ @ G
TBC : 01/23/BET 17 P.T.O.



20. The 2Eg «— 4A2g transition in the electronic spectrum of [Cr(NH3)6]3+ occurs
nearly at :
(A) 650 mm (B) 450 mm
(C) 350 mm (D) 200 mm

21. Given below are two statements :
Statement I : The sizes of Zr and Hf are similar.
Statement II : Size of Hf is affected by lanthanide contraction.

In the light of the above statements, choose the most appropriate answer from

the options given below :
(A) Both Statement I and Statement II are correct
(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct and Statement II is incorrect
(D) Statement I is incorrect and Statement II is correct
22.  Given below are two statements :
Statement I : [Rh(CO),I,]™ catalytically converts CHgl and CO to CH3COOH.
Statement II : [Rh(CO),l,]” is paramagnetic in nature.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct and Statement II is incorrect
(D) Statement I is incorrect and Statement II is correct

TBC : 01/23/BET 18



20.

21.

22.

[Cr(NHy)g** & semeffieh g § 2B, « Ay, § Zifier wmam & §
(A) 650 nm (B) 450 nm
(C) 350 nm (D) 200 nm

= € we T U ¥

weA I : Zr 3 Hf & SR &9 ¢

wIF II : Hf &1 R W9Ee S 9 vafad gar 2

STHH FHY b s H, FEfated § § 999 S0P W W =99 R
(A) o 1 3R Fed 11 1 W &

(B) wud I X ®e II SF1 Tad &

(C) wed I @&l § iR wem II oM &

(D) e I e § @R wed I w8

A we few e E

T 1 :  [Rh(CO),L,]~ S8 &9 ¥ CH,l @R CO %! CH,COOH # uftafid
I B

&I II @ [Rh(CO),L,)~ Wehfd H == ¢

ST FUA H oAk H, fEfafed § ¥ Tl 3UgE W R FF HwiGE
(A) w1 3R Fed [ 1 W &
(B) %A I iR %o II 391 o

(C) wud I TE & 3K od I Tod ©

(D) wYA I o ® SR wmed I 9el ®

TBC : 01/23/BET 19 P.T.O.



23.

24.

25.

The rate of exchange of OH, present in the coordination sphere by 18OH2

of the following follows an order :

1) [Cu(OHy)gl%*

(2)  [Mn(OHy)gl%

(3) [Fe(OHy)gl%

(4)  [Ni(OHy)gl%*

Choose the correct answer from the options given below :

A) @ <3 <@ <@ B) (1) <@ <@ <®
C) 4 <(@2) <@ <1 D B) <)< < (2
Given below are two statements :

Statement I : In Fischer carbene complex, the carbene carbon is electrophilic

in nature.
Statement II : Metal exists in high oxidation state in Fischer carbene complex.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct and Statement II is incorrect
(D) Statement I is incorrect and Statement II is correct
The orbital notation for n = 3,/ = 1 and m = +1 is :
(A) 3s (B) 3p,

(C) 3d D) 3p,

TBC : 01/23/BET 20



23. frfafea § & 180H, sw w9=m &= § di5g OH, & faftma 1 & wF w9 =1
STTHL A ¥
(1)  [Cu(OHy)gl%*
(2)  [Mn(OH,)gl%

(3) [Fe(OHy)gl%

4)  [Ni(OHy)gl2*

9 feu U foskedi H W HEN SW & U HiGH :
A @<B<@<® B) (1) <@ < (2 <3

C) @) <2 <3 < D B)<((1) <@ < (2

24. 9 < weH few MW ¥

w1 : RN A S |, $EH FEE TPHa § SoRihias |

wa II : TRYR i shiveiad | o Sod e o § Hisg T

o ne

STE HAF h AEd H, FEAfAEd § ¥ Hed SUgE Sl 99 it
(A) w1 R w11 A 92 §

(B) ¥ I 3K weA II 2H1 Tod ©

(C) woF I WE & IR wed I o
(D) w9 I 7o & IR & 11 ¥ %

25. n=31=13Nm=+1% fau wefm 9= ¥ :
(A) 3s (B) 3p,

(C) 3d D) 3p,

TBC : 01/23/BET 21 P.T.O.



26. The complexes [Co(NH3)sNO,|Cl, and [Co(NH3);ONO]Cl, are examples

of :
(A) linkage isomers (B) ionisation isomers
(C) geometrical isomers (D) coordination isomers

27. Match List-I with List-II :

List-I List-I1
(@ CyHg @ sp
() CyH, i) sp’
(©) CqoHyg i) sp3d
(d) PCl, @) sp?

Choose the correct answer from the options given below :
(@ G ©© @
A @O @ @) (o)
B @) @ G 6@
© @ @ @ @)
D) Gv) @ @G @
28. The energy order of the following orbitals in Trigonal Prismatic field is :
1) dz?
@) d, dx® -y
@) d

Xz’

d,
Choose the correct answer from the options given below :
A D> (@2 >3 B @ < 1) < @d
© @ =@ =3 D D> 3 > 2
TBC : 01/23/BET 22



26.

27.

28.

HireEd [Co(NHg)sNO,ICl, 3R [Co(NHg);ONO]Cl, ST € :

(A) feehst sgEmE (B) IR0 SAEEmH
(C) wafHera AHmAY (D) HH=E AU
-1 w1 -1 & Y Hem SifsE
gil-1 gqE-11
(@ CoHg @ sp
() CyH, i) sp?
(©) CqoHyg i) sp3d
(d) PCl; @) sp?

T 7 T fawed § 9 @@ SW A =9 Sifad

(@ b)) ©© @
A @ @ G (o)
B) @) @ G @)
© @ @ O @)
D) @) @ G @
i fisdm &9 # fafafen weel &1 S #0 %
1) dz?

@) d., de® — y?

xy’
3) dxz’ dyz
= fou U foskedi H W HEN SW ] U HiGH :
A 1) > (@2 >3 B) 2) <(1) <3
© =@ =@ ® > > @

TBC : 01/23/BET 23

P.T.O.



29. The correct order of energy level of d-orbitals in ferrocene is :

D dxty?

©2) dz?

@) d,,

Choose the correct answer from the options given below :
A 1) >(@) >3 B D<@ <@
€ @1 =@2 =00 D @) >3 > 1)

30. The correct statement for a Fischer carbene complex is :
(A) The carbene carbon is electrophilic in nature
(B) Metal exists in high oxidation state
(C) Metal fragment and carbene are in the triplet states
(D) CO ligands destabilize the complex

31. The decreasing order of dipole moment of molecules is :

(1) H,0

(2) NF;4

(3) NHj4

Choose the correct answer from the options given below :

A 1) > (©2)>(3) B) @O >3 >(2)

) 3 >(@ >0 D) @) >3 > Q)
32.  The correct order of enthalpy of hydration for the following transition metal

ion :

1) Ni%*

2 Cr?t

(3) MnZ

Choose the correct answer from the options given below :

A 1) >(@) >3 B @) <1 <3

© @O =2 =00 D) 1) > 3) > (2)

TBC : 01/23/BET 24



29. THUEN U d-Reeh] & TNl T R Wl HH T

1) dxz,yz

2) dz?

3 d,,

9 feu U foskedi H W HEN SW & U HiGH :

A 1) >(©2) > (@3) B @1 <@ <@
C) M) =(@©2) =3 D) 2) >3 >

30. ¥R FET Firoed & fOT W& w99 T -
(A) FEE HEE YHfd B goithics §
(B) #1g S=d il ook # Hiog ©
(C) u1g & THe iR wEi o erewen # ¥
(D) CO faiew wirced &1 R & ¥
31. sl & Tye™ & #1 ¥ed ®H ¥

(1) H,0

@) NF,

(3) NH;

= fou U foemredl § ¥ WE SW B wIH HiNE e

A 1) >(2) > (@3 B @ > B >(@)
© ) >(©2) > D 2) >3 > Q)

32. freAfofem sy og oma & fow w¥edt =+ ey #1 98 %9 ¥ :

1) Ni2*

2) Cr?*

(3) MnZ*

= fou U foskedi H W HEN SW ] U HiGH :

A 1) >(©2) > (@3 B @2 <A <M
© 1) =@ =@ D) 1) >3 > (©2)

TBC : 01/23/BET 25 P.T.O.



33.

34.

35.

Given below are two statements :

Statement I : As the s-character of a hybrid orbital decreases, the bond angle
decreases.

Statement II : As the s-character of a hybrid orbital decreases, the bond
angle increases.

In the light of the above statements, choose the most appropriate answer from
the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct and Statement II is incorrect
(D) Statement I is incorrect and Statement II is correct

In the following ligands, identify the order representing increasing
n-acidity :

(1) CoFy

(2) NEtg

3) CO

4) C,H,

Choose the correct answer from the options given below :

A B <1 <@ <(©@ B) 4) <2 <3 <@
C M<@ <2 <® M 2 <@ <1 <@®

Given below are two statements :
Statement I : The pair CH, and CCl, have similar geometry.

Statement II : The geometry and hybridisation of IF; is pentagonal
bipyramidal and sp3al2 respectively.

In the light of the above statements, choose the most appropriate answer from
the options given below :

(A) Both Statement I and Statement II are correct
(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct

TBC : 01/23/BET 26



33. = ¥ Fd fw M R
HmIAT I @ S-S gRfe ofifded ® s-higeR Wed €, die Td HEal |l 7
weA I . S-S wEfae sifdee @1 s-higed =2al §, 9-€ T seal Sl
IEF HO & o d§, Freafafed # ¥ wed IUgE SR H T HiGE
(A) e 1 3R wed I §H odt &
(B) e 1 3R e II SF1 7o §
(C) e 1 W& § 3R wed I o @
(D) wuT I e & @R wed 11 @ &

34. Trfafen faflem # sed §U n-oTdl &1 UMY & a1 % 6 Ggand

4) C,H,
= feu 7o fowkedt d ¥ WEH SW BT TIH HiE
A )<< <(® B) 4) <@ <@ <@
©C <@ <@<® D 2) <@ <1 <@
35. = 1w fw omw ¥
@ I: g CH, &R CCly & =fAfd ¥¥E &
wo II : IF, = <aififa oiR aefoemsrm, s v=mmia fgfwfie $iv sp3d? 7
IEF HOH & o d§, Freafafed # ¥ wed IUgE SR OH T HiGE
(A) o 1 3R wod I HF wer &
(B) e 1 3R Hed I SH1 e &

(C) o I W&l & 3K %od I Tod ©
(D) w1 Tord ® IR weHA II 9 ®

TBC : 01/23/BET 27 P.T.O.



36. Match List-I with List-1I :
List-I
(Species)
(@) Heme A
(b) Water splitting enzyme
(© [Mn(H,0)gl%*

(d) [Cr(Hy0)gl%

@
(i1)
€279)

(tv)

List-I1
(Properties)
oxo-bridged Mn, cluster

tetragonal elongation

predominantly 1 — n* electronic

transitions

d — d spin-forbidden transitions

Choose the correct answer from the options given below :

(@ B (©© (@
A @ @ @) (o)
B) G @ (@ @
©) @ @ @ G
D) @) @ @) @)

37. Match List-I with List-II :
List-I
(@) Cytochrome-C
(b) Calmodulin
(¢) Chlorophyll
(d) Alcohol dehydrogenase

@
(i)
(iit)

(tv)

List-II
Iron
Calcium
Magnesium

Zinc

Choose the correct answer from the options given below :

(@ B (©© (@
A @ @ G Gv)
B) @) @ @ Gv)
C) @ Gv) @ @)
D @ O @) G

TBC : 01/23/BET



36.

37.

-1 1 G-I & | e i
gt-1

(Feasftsn)

g9 A

EGRCEIEERUSIEE

(@)
(®)
(© [Mn(H,0)g%*
d)  [Cr(Hy0)gl%

(@ G © @
A @ @ G  (@Gv)
B) @) @  Gv) G
© @ @ @O @)
D) @ @ (@) ()

-1 1 eI & "9 fHer it .
gt-1

(@ WEERA-HI

(b) Fergfed

) AR

(d) 3Iohia fegEgife

@ G ©© @
A @O @ @) (o)
B) @) G@G@ @O (o)
€ @ @ @ @)
O @ @ @ @

TBC : 01/23/BET 29

Tt-11

(Tom)
@) fF-fase Mn, FRX
@i1)
(i) T €9 H 1 — n* TR IeeH

Gv) d — d fea-ffrg Zeiee

LY
IIERUE TG

T 7 T fawed § 9 @@ SW A =9 Sifad

get-11
@)
(i) ehiceam
(i) HIREE
(v) ST&EI

T @ T fasedl # 9 WE SW H 9T HiGS

P.T.O.



38.  Consider the statements about the following structures X and Y :

P CN Ph N
NH

X Y
(@) X and Y are resonance structures
(b) X and Y are tautomers
(¢) Y is more basic than X
(d) X is more basic than Y
(A) (a) and (c) B) (©
(C) (b) and (d) (D) () and (c)

39. The correct order of nucleophilicity of the following is :

I X X X
Jo0 L0 l
N N" “Me N Bt N
| I

%
~ A
'Pr
1 v

Choose the correct answer from the options given below :

A I>1II>1II > IV B) IV>II>I >1

(C) I>1IV>II>1II D) IV>I>1II>11

40. The correct order of stability of various conformations of 1, 3-dihydroxy

cyclohexane is :

- N '%OH W

OH OH OH OH
! I i \Y
A II >1III = IV > 1 B I>I>II = IV
C) II>I>1I1I = IV DM HIOI = IV>1>11

TBC : 01/23/BET 30



38. fr=fefag X den Y W=t & R § o W fgur wifsd .

PR CN Ph™
NH
X Y

(@ X 3R Y & d=Ad ¥

) X 3R Y = ¥

© Y, X ¥ fusw ag

d X, Y ¥ oifed aifm %

(A) (@) ¥R (c) (B) ()

(C) (b) 3R () D) () 3R ()

39, freifeifiod § @ fr@fEfafad & 9@ %9 % -

B N N

Jo0 L l
N N" “Me “N" Bt N
| I

AN
~ i
'Pr
11 Vv

T fou ™ fawedl # 9 9@ S H 99 Sifed
A I>1II>1III > IV B IV>III>I1I>1
C I>IV>II->1II D IV>1I>1III > 11

40. 1, 3-SEERSIRN WEFieRH & fafim el ot ferar 1 W wH T

W ' '%OH HOW
OH OH HO /=7 oH OH OH

| I i v

A II >1III = IV > 1 B I>II>II = IV
C) II>I>1II = IV D) III = IV>1>1I

TBC : 01/23/BET 31 P.T.O.



41. Identify the compound X and Y in the following reaction :
CH3;CO0C Hy + Co,H,OH _H:ONa . x vy
(A) CH3COOC,Hj, C4Hy (B) C4HoOH, CH3COOCH;,
(C) CH3CO0CyH;, C,HqOH (D) CyH;COOCHg, C,HoOH

42.  The product of the given reaction is :

cl (i) PhyP
_— =
(i) BuLi
Hye” >cH, @ CH,
(iii)O{?LCHs
OCH,4
HsC._CHj HiC.__CHj
|
(&) . OCH, (B) G OCHj
3~ CH,4 3 CH,
HiC. _CHs HoCCH3
C D
© - OCH, D s OCH,
3 CH;, ¥ CHs

43. Consider the following molecules :
(1) trans-1, 2-dichlorocyclopropane
(2) cis-1, 2-dichlorocyclopropane
3) 1, 1, 2-trichlorocyclopropane

In which of the above molecules is/are the set(s) of methylene hydrogen(s)
diastereotopic ?

(A) (1) only (B) (1) and (3)
(C) (2) and (3) (D) (2) only
TBC : 01/23/BET 32



41. frefafed wfafswen ° 9 X 3 Y i 989M Sisd .

CH3;CO0C Hy + Co,H,OH _%H:ONa . x vy

A
@
A

(A) CH43COO0C,Hy, C Hy, (B) C,HyZOH, CH;COOCH,
(C) CHZCOOC,H;, C,HoOH (D) C,H;COOCH;, C,HoOH

42. < T yfafan w1 SR T :

cl (i) PhsP
—_—

(i) BulLi
Hyc” >cHy () CH,
(iii)o{?Lcm
OCH,
HsC._CHj HsC. _CHs
|
(A) . OCH,4 (B) G OCH,
3~ CH,4 3 CH,
HiC. _CHs HoCCH3
C D
© - OCH, (D) s OCH,4
3 CH;, 7 CH,

43. fr=fafed el w| fo=uRr wive
(1) trans-1, 2-dichlorocyclopropane
(2) cis-1, 2-dichlorocyclopropane
(3) 1, 1, 2-trichlorocyclopropane
I & ¥ fe/fET ayemad § Afueia Teene crefdefE W 9 Y 2
(A Had (1) (B) (1) 3’ (3)

(C) (2) 3R (3) (D) =Had (2)
TBC : 01/23/BET 33 P.T.O.



44. Which one is aromatic among the following ?

(A) (B)

45. Among the following compounds which one has highest dipole moment ?

(A) (B) _
© = (D)

46.  The order of chemical shift values for the following CHg proton attached to

QB

Yy ©
C

groups varying electronegativity :

(1) CHgsBr

(2) CHgl

(3) CHgSi

Choose the correct answer from the options given below :
A 1) >(2) > 3 B) 2) <1 <3
C© @ =2 =03 D) 1) > @) > (2)

TBC : 01/23/BET 34



44.

45.

46.

frfafea 8 9 S WAfes § ?

(A) (B)

Fretferfian Af § A frae foya oo Gl s ¥ 2

(A) ) QQ
© = ®) DQ

Frfafed CHg WieH & e Temafen seere el 1 A STer-3TenT oagdid SoTcHehd
9Tl Rl ¥ ST gel €

g

(1) CH4Br
(2) CHgl

(3) CH,Si

e g7 T fasedl # 9 WE SW R TFF HiNET :

A 1) >(©2) > 3 B 2 <1<

€ @ =@ =@ D) 1) >3) > (2

TBC : 01/23/BET 35 P.T.O.



47. Given below are two statements :
Statement I : The compound azulene is aromatic in nature.
Statement II : The dipole moment of azulene is 1.08 D.

In the light of the above statements, choose the most appropriate answer from

the options given below :
(A) Both Statement I and Statement II are correct
(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct and Statement II is incorrect
(D) Statement I is incorrect and Statement II is correct
48.  Which is the smallest chiral amino acid ?
(A) Alanine (B) Glycine
(C) Valine (D) Proline
49. 3, 3 dimethyl-2-butyl cation rearranges to give more stable :
(A) 2, 3-dimethyl-2-butyl cation
(B) 2, 3-dimethyl-1-butyl cation
(C) 3, 3-dimethyl-1-butyl cation
(D) 2-ethyl-1-butyl cation
50. What is the number of vibrational degrees of freedom in CzHg ?
(A) 30 (B) 27
(C) 25 (D) 58
51.  Carbocation is a reaction intermediate in which of the following reactions ?
(A) E1 reactions
(B) SNI1 reactions
(C) Electrophilic addition reaction of alkenes
(D) All of the above
TBC : 01/23/BET 36



47.

48.

49.

50.

51.

™ wed kg Tw ¥ e

w1 : A USelE wehia § wWEfes

wmad I : U9aE 1 fgyga amel 1.08 D Bl
IUEF FUN & ofcre |, MEfafed # ¥ wed IUYE W H WO &

(A) FF 1 & Fe I <A T
(B) F¥A I 3R e II §H 7o
(C) oA I W& § iR %A II o[ @
(D) FoF I T § R Fed 11 W@ R
T8 B chiral T Tfae wE ¥ 2

(A) TEHH (B) Yoz

(C) dfem (D)

EliRS

3, 3 TEMuRa-2-=ERA Heam afys foxm A & fou elafer s §

(A) 2, 3-SEHYIRA-2-=2Ed ®ePd  (B)

(C) 3, 3-SEfuRa-1-=ERa Hhed (D)

CgHy # ®u feilt =1 ¥en =1 ¢ ?
(A) 30 (B)
(C) 25 (D)

2, 3-SRMARA-1-F2Rd Herd

2-TfA-1-=2Be e

27

58

TR Tk Yidishan At ¢ fogd fr=fafea § 9 s gfafsa ©

(A) E1 wfafsand
(B) SN1 wfafswamd
(C) TUThIH &l Solalthicih wiTe fdfshan

(D) 39dea weft

TBC : 01/23/BET 37

P.T.O.



52. The major product formed in the following reaction is :

OMe
©:‘ NaNH,
cl lig. NHj

OMe
OMe
(A) (B)
NH, NH;
NH
. NH,
(C) (D)

53. The number of chemical shift non-equivalent protons expected in 1H-NMR

spectrum of a-pinene is :

a-pinene
A 7 (B) 8
< 9 (D) 10

54.  Consider the following statements for [18]-annulene :
(1) It is aromatic
(2) The inner protons resonate at 6 9.28 in its 1y NMR spectrum
(3) There are six protons in the shielded zone.
Choose the correct answer from the options given below :
(A) (1), (2) and (3) (B) Only (1) and (2)
(C) Only (2) and (3) (D) Only (1) and (3)

TBC : 01/23/BET 38



52.

53.

54.

c[h ~ _~ ~ ~

Hieted wfafshar § 99 9l T SR §
OMe
©: NaNH,
Cl lig. NHj
OMe
OMe
o (X
NH,

NH,

NH,
NH,

(C) ; D) @[
NH,

NH,

o-pinene % 'H-NMR ®agq # o7ifem vomfe fowe R-wugew wem &t
T ¥

a-pinene
A 7 B) 8
€ 9 (D) 10
[18]-T=eH @ fou frefafem wai W foar SN .

1) =& WHEF §

(2) ofidft We s 'H NMR @@eq # 9.28 W W 89 %
(3) uffera &= # ®: WeH B )

= fou U foskedi H W HEN SW ] U HiGH :

A (D), (2) R (3) (B) waa (1) 3R (2)
(C) wHae (2) 3R (3) (D) =aa (1) R’ (3)

TBC : 01/23/BET 39 P.T.O.



55.

56.

Given below are two statements :

Statement I : Coupling constant will be constant on increasing the frequency

or magnetic field.

Statement II : The intense peak in mass spectrum of the compound is called

the base peak.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect
(C) Statement I is incorrect and Statement II is correct
(D) Statement I is correct and Statement II is incorrect
Given below are two statements :

Statement I : Non-first order NMR spectra follow the Pascal intensity triangle
and Av/J > 8.

Statement II : First order NMR spectra follow the Pascal triangle and
AvlJ > 8.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect
(C) Statement I is incorrect and Statement II is correct

(D) Statement I is correct and Statement II is incorrect

TBC : 01/23/BET 40



55. A= I %o fgu MU ¥

wad I :  STgiadl a1 g & &l Sgn W g Rerie fer wm|

wIA I : A & SoMH WA A dig BeR &1 emer Rer &e @ )

IEH weHl & o 4, Fefafed § ¥ a9 ITgE W Hl T &S

(A)

(B)

()

(D)

Fod 1 3R wud II <Hf 98 &
Fd 1 3R wod 11 ST Toid &
FA I Tord § 3N e 11 98t ®

Foq [ WEl ¥ 3R w11 Tod ®

56. = <1 %eM feu MU ¥

%aT I :  Non-first order NMR Tagl Urehet diaet TSt 31X Av/J > 8 T STTE0

FL B

U II : First order NMR Tael Uha v 2R Av/d > 8 &1 T&RT

FLA B

STHH HY & o H, fefaied § 9 999 I0gE W S 99 kit

(A) w1 3R wu9 II <A 98 &

B) o4 I 3R woA II AT Tod ©

(C) =¥ I Toid § 3R wed II 981 ®

(D) ¥ I §& & 3R S 11 o ©

TBC : 01/23/BET 41 P.T.O.



57.

58.

59.

Number of signals observed in the 13 NMR spectrum of the following

compound is :

Choose the correct answer from the options given below :
(A) 4 B) 5

(C) 6 D) 8

Given below are two statements :

Statement I : Aromaticity order of the following heterocyclic compounds is :

Pyridine > Thiophene > Pyrrole > Furan.
Statement II : Azulene has non-zero dipole moment.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct and Statement II is incorrect
(D) Statement I is incorrect and Statement II is correct
Among the following drugs, the anticancer agent is :

(A) Chloroquine (B) Ranitidine

(C) Camptothecin (D) Artimisinin

TBC : 01/23/BET 42



57. fr=fafeq 2ifir & 13C NMR @aga # <@ 70 Hahdl &l 9@ ¢

[0}

= feu Tu foshedi § 9 W@ IW w1 "I i

(A) 4 B) 5

(C) 6 (D) 8
58. M 3 wem fiw M ¥ .

a o~ o~ ~

w1 . ffafea fasr=sa difTel &1 greasa &9 8

e > form > TR > w=EA

W™ I : Azulene ¥ R-¥= fgydia omeet rm %1
IEE weHl & o d, Fefafed § ¥ Hed ITgE W Hl T &S

(A) ®eF I X wHe I <l gl &
(B) e 1 X wed II 91 7o ©
(C) wo I W& & IR wed II 7Tord ©
(D) oA I 7o § @R whed 11 we ©
59. frefafea ganedi H, Hew fold e ¢
(A) FARIRA (B) ifefe
(C) HFAFE (D) sTEifafatH

TBC : 01/23/BET 43 P.T.O.



60. Which of the following tests is used to distinguish fructose from glucose ?

(A) Pinoff’s test (B) Selivanoff’s test
(C) Furfural test (D) All of these
61. Anion of which compounds can give Knoevenagel reaction with aromatic
aldehyde ?
_COOC,Hs _CN
M HZC\Coocsz (2 H2C 6 on

(3) @ (4) CH3CH,CN

Select the correct answer from the codes given below :

(A) Only (1) and (2) (B) (1), (2) and (4)

(C) (1), (2) and (3) D) (1), (2), (3) and (4)
62. Identify the compound X in the following reaction :

CHs
HyC=G=C-CHy + HCI —= X

GHa H, s
(A) H3C—(|:—(}_:|—CH3 (B) HsC-C C~CHj
Cl Cl
CH
H, H, CHa Hy, Hy Hy H
(C) c—c'c -S—CH3 D) ci—c’c*c ¢’ cH,

63. The major product formed in the following reaction sequence is :
1. m-CPBA
2BFLELO
OH
OH
(A) (B)
Cioi

()

@)
o CIY

TBC : 01/23/BET 44



60. TN H TR & FAT ®E & fou FAfated § 9 wqE wlaw

S g ?
(A) Toaei® &1 9liefo (B) Wfe@mi® 1 wie
(C) IR Tdem D) I [t

NN

61. TEfesw ufeegmes & WY f&T AfTHRT *1 HOEA TwaTed ifafesar € Hhar © 2

_COOC,H;4 CN

(1) H,yCZ 2) H,CZ
2¥~CO0C,Hs (2 H2Cc00m

(3) @ (4) CH3CH,CN

T T T ST ¥ W@ S & 99T hifed
(A) @aa (1) 3R (2) (B) (1), (2) 3R (4)
(C) (1), (2) 3R (3) D) (1), (2), (3) R (4)

62. Tr=foiea ufafear § A X &1 929 sieE

CHs
HyC=G=C-CHy + HCI —= X

n ¢Hs H, GHs
(A) H3C—(|:—(}_:|—CH3 (B) HsC-C C~CHj
o] Cl
CH
H, Hp, GHs Hy Hy Hy H
(C) c—c'c -S—CH3 D) c—c*c’c’c’cH,

S o~ _~

63. Trfafed wfafean o®a # a9+ el THE IOE ©
1. m-CPBA
2BFLELO
OH
OH
(A) (B)
0
0

TBC : 01/23/BET 45 P.T.O.
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64.

65.

66.

67.

Match List-I with List-II :

List-I List-II
(@) Isothermal process (z) No heat exchange
(b) Isentropic process (z1) Constant temperature
(¢) Isochoric process (zit) Constant pressure
(d) Isobaric process (fv) Constant volume

Choose the correct answer from the options given below :
(@ b)) @ @
A @ @ G (o)
(B) @) @  Gv) @)
C @ @ O @
O @ @ @ G)
The number of the lines in the ESR spectrum of CDg3 is (The spin of D
is 1) :
A 1 (B) 3
C) 4 D) 7

For a potentiometric titration in the curve of emf (E) v/s volume (V) of the

titrant added, the equivalence point is indicated by :
(A) |dE/AV|=0, |d?E/dV?|=0 (B) |dE/V|=0, |d?E/dV?|>0
(C) |dE/dV|>0, |d?E/dV?|=0 (D) |dE/dV|>0, |d2E/dV?|>0

For the non-dissociative Langmuir type adsorption of a gas on a solid surface
at a particular temperature, the fraction of surface coverage is 0.6 at 30 bar.

The Langmuir isotherm constant (in bar~! units) at this temperature is :
(A) 0.05 (B) 0.20

C© 2.0 (D) 5.0

TBC : 01/23/BET 46



64.

65.

66.

67.

=1 w1 -1 & Y Hem Sifsd

-1 TEI-11
(@) oTEHIgde i @) R EE TR T
(b) oMEa=Ifus gfwa @) TR q9mEH
(c) oMEHIRINER Hfsha Gii) Ter <o
(d) TEgEEs i (Gv) TR

T T T T § ¥ Wd SW A 994 Sid

(@ B (© @
A @O @ @) (o)
B @ O @ @)
C) @ @ @ @)
O @ @ @ @)

CD; % ESR ¥&gA § @l & @& & (D =1 &7 1 %) -
A 1 B) 3

C) 4 D) 7
T URfEEfes o & fau e/ T eRde & emf (E) v/is diegd (V) & T
#, geaa fag s wtan wn ¥

(A) |dE/dV|=0, |d?E/dV?|=0 (B) |dE/dV|=0, |d2E/dV?|>0

(C) |dE/dV|>0, |d%E/dVZ|=0 (D) |dE/AV|>0, |d?E/dVZ|>0

T fo¥ aMe W U 39 9d8 W W & R-faueaail TR TR & 9En
% o 30 bar W HAg & FHals HT AW 0.6 ¥ TH AOEM W AT AEHIH
oo (bar ! THRISAT H) © :

(A) 0.05 (B) 0.20

(C© 2.0 (D) 5.0
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68. A reversible expansion of 1.0 mol of an ideal gas is carried out from 1.0 L
to 4.0 L, under isothermal condition at 300 K. AG for the process is :

(A) 300R.In2 (B) 600R.In2
(C) —600R.In2 (D) —300R.In?

69. Given below are two statements :

Statement I : Melt elasticity is more closely related with third moment known

as z-average molecular weight (M,).

Statement II : Kuhn-Mark-Howink-Sakurda equation give a relation between

intrinsic viscosity and molecular weight.

In the light of the above statements, choose the most appropriate answer from

the following :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct

70.  The standard reduction potentials of Zn?*/Zn, Cu?*/Cu and Ag*/Ag are —0.76,

+0.34 and +0.8 V respectively. The following cells were constructed :
(1)  Zn/Zn%* || Cu?*/Cu

(2) Zn/Zn?*||Ag*/Ag

(3) Cu/Cu?*||Ag*/Ag

Choose the correct order of total EOCell from the options given

below :
A 2)>@3) >(1) B 2)>Q) >3
CC) @) > (@ >3 D B3 >1Q) > (2
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68.

69.

70.

T 3Teyl T & 1.0 Wit 1 ScpAvig faar 1.0 L ¥ 4.0 L 9o, I9ardt feafa §
300 K W foman wian 21 wferan & faw AG ©

(A) 300R.In2 (B) 600R.In?
(C) —600R.In? (D) —300R.In?
= €1 e fer U ¥ e

wad I ;. TUod < I &0 & WY 2Afes ferear O Heifd & 59 z-3ieq enfvaes
IR (M,) % ®9 H I S@ B

99 II : Kuhn-Mark-Howink-Sakurda THIe{0 STd{es AT 3T 3A0aeh 9
% S TH He9Y ol B

IEE weHl & o d, Fefafed § ¥ a9 ITgE W hl W &S
(A) ®UF 1 3R woF I S wdt &

B) Fo I 3R woa II SFF Tord &

(C) ¥ I ¥E & 3K o I Tod ©

D) %o I Tod & 3R wod 11 91 ©

Zn®**/Zn, Cu®t/Cu 3t Ag*/Ag & TFe 3w==A fawa %09 —0.76, +0.34 3 +0.8 V
¥ | fr=fafed dow @1 fmo e mn e

(1)  Zn/Zn?*||Cu®*/Cu

(2) Zn/Zn*||Ag*/Ag

(3) Cu/Cu?*||Ag?t/Ag

F= feu T fowedi #§ & |/a Bl 1 W w0 ® WA FIGE
A (2 >3 > 1) B) (2 > 1) > (3)

© @ > (@) >3 D B> > @2
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71. The pH of 0.1 M solution of the following salts increases in the order :
(1) NaCl
(2) NH,CI
(3) NaCN
(4) HCI
Choose the correct answer from the options given below :
A 1<@2<B<® B) 4 <@ <(1<®
C) D<@ <2< M B) <@ <1)<®

72.  The concentration of a MgSO, solution having the same ionic strength as

that of a 0.1 M Na,SO, solution is :
(A) 0.05 M (B) 0.067 M
(C) 0.075 M (D) 0.133 M

73. Which of the following properties are the characteristics of an ideal

solution ?

(1) (A,,,xG)r p 1s negative

max

(2)  (ApygS)T p is positive

3) (A

m axV)T,P is positive

@) (A4, H)7p is negative

Choose the correct answer from the options given below :
(A) Only (1) and (4) (B) Only (1) and (2)
(C) Only (1) and (3) (D) Only (3) and (4)
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71.

72.

73.

frfafed e % 0.1 M oo™ &1 pH &9 § sedl ©
(1) NaCl

2 NH,CI

(3) NaCN

(4) HCI

T TF T fawcd § ¥ wE SW H = &I

A 1)<@2 <@ <@

C) 4 <@B) <2<

B) 4) <2 <1 <3

D 3) <2< <@

TH MgSO, ®i@ & Hig@ 0.1 M Nay,SO, = & ¥dH afs wfe & -

(A) 0.05 M (B) 0.067 M
(C) 0.075 M (D) 0.133 M
frefafea & ¥ =A% 70 T oIey faeea &t fagmmad § 2

(1) (A Gy p THRTHE &

max

2 (ApS)pp FHNHE @

3)  (ApgV)rp THRIHE §

max

4 (A Hpp THFRESF T

= fou U foskedi H W HEN SW ] U HiGH :
(A) e (1) 3R (4) (B) aet (1) 3R (2)
(C) =ad (1) 3R (3) (D) Had (3) 3 (4)

TBC : 01/23/BET 51
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74.  Which of the following statements is/are true ?
(1) HCI absorbs IR radiation
(2) CO, absorbs IR radiation
(3) H atom absorbs IR radiation
(4) H atom absorbs UV-vis and microwave radiation
Choose the correct answer from the options given below :
(A) Only (1) (B) Only (1) and (2)
(C) (1), (2) and (3) D) (1), (2), (3) and (4)

75.  Appropriate reasons for the deviation from Beer’s law among the following

are :
(1) Monochromaticity of light

(2)  Very high concentration of electrolyte

(3) Association of electrolyte

(4) Dissociation of electrolyte

Choose the correct answer from the options given below :
(A) (1), (2) and (4) (B) (2), (3) and (4)

(C) (1), (3) and (4) D) (1), (2) and (3)
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74.

75.

frefafea 4 9 SE/8 wUh 99 8/ ?

(1) HCl, IR fafezo w1 stEeiftg & ©
(2) CO,, IR faferor w1 sremifo ar ©
(3) H wmm IR fafsrtor =1 saeifm s §

(4) H 9] UV-vis 3R AEHee fafw & evnfad & §

9 feu U foskedi H W HEN SW & U HiGH :
(A) e (1) (B) @ad (1) 3R (2)

(C) (1), (2) 3R (3) D) (1), (2), (3) 3R (4)

frefafea § 9 ser @f 9 fouem & sfad &R0 T

(1) YN & THEYdl

(2) SoEREE Hi wgd Sifush Higdl
(3) SoEReTEE W 99
(4) TERRITTEE 1 JLEHITl

= feu mu fowkedi § @ W I w1 =W i
(A) (1), (2) 3R (4) B) (2), (3) 3R (4)

(C) (1), (3) 3R (4) D) (1), (2) 3R (3)
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76.

77.

For a system subjected to only P-V work, entropy is given by :

oG
v -5

oG
(2) EJT
0A
3) WJT
0A
(4) a_TjV

Choose the correct answer from the options given below :
(A) Only (1) and (2) (B) Only (1) and (4)
(C) Only (1) (D) Only (2)

When crystals of sodium chloride are heated in the presence of sodium vapour,

they turn yellow. This is due to the formation of :

(1) Schottky defects

(2) Frenkel defects

(3) F-Centres

(4) H-Centres

Choose the correct answer from the options given below :
(A) Only (1) and (3) (B) Only (3)

(C) (2) and (3) (D) (1) and (4)
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76. Sadl PV &@ & i U wunel & fou w=rdt grn fean wmn ®

oG
1) _(ﬁjp

G
(2) ﬁjT
0A
3) WJT
0A
4) ﬁ)v
= feu mu fomedi § @ W I w1 =W i
(A) @Faa (1) R (2) (B) Had (1) 31X (4)
(C) =ae (1) (D) Haa (2)

77. w9 Gifedd FENEES & fheed o1 Sifedy Ay i Iureatd # T foRer war ', a1
9 i B W €1 TS % HRU E

(1) ekt S
(2) Whdl o
3) TH-%3

4) TA-HF

= ™ fowed § A WE SW H w9 FiN e
(A) =aa (1) R (3) (B) Had (3)
(C) (2) R (3) D) (1) ¥R @)
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78.  Which of the following statements is incorrect ?

(1) Frenkel defect is a cation vacancy and a cation interstitial

(2) Frenkel defect is an anion vacancy and a cation interstitial

(3) Density of a solid remains unchanged in case of Frenkel defects

(4) Density of a solid decreases in case of Schottky defects

Choose the correct answer from the options given below :

(A) Only (1) and (3) (B) Only (2)

(C) (2) and (3) (D) (1), (2) and (3)
79.  Which of the following transitions are of weak intensities and lie in the visible

region ?

(1) n - n*

2 o —> o*

@B nm > n*

4) n — o

Choose the correct answer from the options given below :

(A) Only (2) (B) Only (1)

(C) (2) and (4) (D) (1), (2) and (3)
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78. Toefafed § @ <H9 Sgd TAd & 2

(1) Hha a9 TF v [ iR tF 99/ ofaey ©

(2) Thehel TIY TS ROTE R i T R et ¥
(3) el 2N & WA H 99 W wNE Suiafdd & §

(4) TieH! T9 & HHEA H TH W H W FH B W@ §

T e T fasedl § 9 9@ SO 99 &Iy :
(A) &aa (1) R (3) (B) Had (2)

(C) (2) 3 (3) D) (1), (2) 3R (3)

79. fr=fafed § ¥ ®F9 SYE FASR o & ¢ iR fafgee &= § feem § 2
1) n — n*
2) o© > o*
3 m— n*

4) n —» of

= ™ fowed § A WE SW H w9 FiN e
(A) &9 (2) (B) #had (1)

(C) (2) 3R (4) D) (1), (2) 3R (3)
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80. Match List-I with List-II :

List-I List-II
(@) Vibrational @ AV = %1
(b) Pure rotational (for linear (@) AJ = %1
molecule)
(0 NMR @) Am) = #1
(d) EPR (v) Amg = 1

Choose the correct answer from the options given below :
(@ B (© (@

A @ @ @) (o)

B) @ @  Gv) @)

©) @ @ @O G

D) @) @ @) @)

81. Which factors would increase the rate of a chemical reaction ?

(1) Increasing the temperature

(2) Removing products as they are formed

(3) Adding a catalyst.

Choose the correct answer from the options given below :

(A) Only (1) and (2) (B) Only (2) and (3)

(C) Only (1) and (3) (D) (1), (2) and (3)
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80. eI w1 gL & WY fHam wifsE .

-1 11
(@ A G AV = =1
®) s (few s % fow) @) AJ = =1
(0 NMR @) Amy = =1
d EPR (v) Amg = #1

S

I ¥ T fowedi § 9 @@ W A 99T R
(@ ®) (© (@
A @ @ @) Go)
B) @ @  Gv) @)
© @ @ @ G
M) G @ @) @)

8l. wHIH HNH TEEH WA & ) H gfg F3 ?

(1) «EH ¥ gig

(2) SUEI ® T % WY B S Bl

(3) TIEH WSl

= ™ fowed § A WE SW H w9 FiN e
(A) Haa (1) 3R (2) (B) haet (2) 3R (3)

(C) =aa (1) 3R (3) D) (1), (2) 3 (3)
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82.

83.

84.

85.

Observe the following statements :
(1) Atomic mass of isotopes can be obtained from rotational spectra

(2) The separation between two successive rotational spectra lines of gaseous
NO is 2B cm™L.

(3) The NMR spectrum of a compound give singlet at 300 Hz away from
TMS spectrometer operating at 60 MHz. Its chemical shift is 3 ppm.

Choose the correct answer from the options given below :
(A) (1), (2) and (3) (B) Only (3)
(C) Only (1) and (2) (D) Only (1)

Of the following inequalities, the criteria for spontaneity of a chemical reaction
is/are :

1) AGhpp<0

2) AUy <0

@) AS)yy <0

Choose the correct answer from the options given below :
(A) Only (1) (B) Only (2)

(C) (1) and (2) (D) (1) and (3)

Consider a two levels quantum system with energies E; = 0 and E, = E.
The Helmholtz free energy of the system is given by :

(A) -ET Log (1 + ¢ ™T) (B) kT Log (1 + e F/AT)
(C) (3/2)kT (D) E-ET

Though a constant shift of energy levels of a system changes the partition
function, the properties that do not change are :

(A) Average energy
(B) Entropy and heat capacity
(C) Heat capacity and average energy

(D) Average energy and entropy
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82.

83.

84.

85.

frfafed werl W wm S
(1) wEEeh] &1 AN FIHE gl Tag § W fFan 51 9l ©
2) € NO =1 g1 ward woff @egq Y@nsdi & &= % gt 2B em™! ¥

(3) U AiffF 1 NMR ¥aH 60 MHz W Jod ai TMS THRH 9
300 Hz & g0 W fimere SO €1 39t T9™® IR 3 ppm Tl

T o3 T fasedl § 9 9@ SR W9 &Iy :
(A) (1), (2) 3R (3) (B) %had (3)
(C) Haet (1) 3R (2) (D) @eae (1)

fa ~ ~ faSl o

fefefed AHaFael § ¥, U6 qEEe wfdfemar & Tesal & HMee /8

1 AGrp<0

2 (AUgy <0

@) AS)yy <0

e g T fosedl H 9 WE SW HI WIA &
(A) = (1) (B) e (2)
(C) (1) 3 (2) D) (1) 3 (3)

%ol E; = 0 3R E, = E & W9 31 Wl =1 F&ied qonell W fa=m =it | fawes
#1 TouRices A el o E T

(A) —kT Log (1 + ¢ /AT) (B) kT Log (1 + e T/RT)

(C) (3/2)kT (D) E-kT

T T YOTet & Tl Wi & R agemd & fauey & 9ga Sar ®, St
T WEAd §, AT ¢

(A) siEa =i

(B) T TR Soq1 enfia

(C) o1 wifian AR ofiEd Tl

(D) of\d e SR T=rdt
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86. Metallic gold crystallizes in FCC structure with unit cell dimension of
4.0 A°. The atomic radius of gold is :

(A) 0.866 A° (B) 1.414 A°

(C) 1.732 A° (D) 2.00 A°
87.  If the reduced mass of a diatomic molecule is doubled without changing its
force constant, the vibrational frequency of the molecule will be :

(A) /o2 times the original frequency
(B) 1/4J/2 times the original frequency
(C) twice the original frequency

(D) unchanged
88. Mossbauer spectrum of a metal complex gives information about :

(1) Oxidation state and spin state of metal
(2) Types of ligands coordinated to metal
(3) Nuclear spin state of metal

(4) Geometry of metal

Choose the correct answer from the options given below :

(A) Only (1) and (3) (B) Only (2) and (3)
(C) (1), (2) and (4) (D) Only (2) and (4)
89. Match List-I with List-II :
List-I List-II
(Term) (Related Property)
(@) Coagulation () Scattering of light
(b) Lyophilization (z1) Washing of precipitate
(¢) Peptization (ziz) Purification of colloids
(d) Tyndall effect (v) Electrolyte

Choose the correct answer from the options given below :
(@ B (© (@

A @ @@ @) (o)

(B) @) @ @) )

C) @ @) @ Gu)

D) Gv) @@) @) @)
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86. wifcalh WM 4.0 A° & Ife T M & W FCC T= # fRtedlia el T
I ®1 T e e

(A) 0.866 A° (B) 1.414 A°
(C) 1.732 A° (D) 2.00 A°

87. dfc Wk fgUTHI®: A9 & W §Y FoAAN I Uk ol Eaes @i " o g
oo wm, @ &) & w TGN BN

(A) & 3E w1 (Jg T
(B) HaI & w1 1/./g T
(C) Ho AN =1 2 T
(D) S{REd
88. TH g UNER 1 THAS TWH & IR H TSR ol © ¢
(1) 1g w1 ST aear iR fogq s@wen
2) ug ¥ afaa faiie & 7R
(3) o1d sl TXHM] T Sfaen

(4) org w1 =
e T ™ famed § ¥ WE SW I 9 HiE
(A) FFd (1) R (3) (B) &Had (2) 3R (3)
©) (D), (2) 3 (4) (D) Had (2) 3R (4)
89. Tl & I & Wy foem =ivE :
Tet-1 get-I1
(T (Hafera Tqom)
(@ =HICEAYH ()  WHWT T FHIOA
() foawrerzsem (i) AT H g
() U=TESITHA (i) el ® G
@) fea gum (v) TR

= 5 T fawedl § 9 W@ SW H 99 Sy
(@ B (© @
A @ @) @) (Gv)
B) @) @) @v) (@)
C) Guv)y () @) (111)
D) Gv) G @) (@)
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90. Match List-I with List-II :

List-I List-ITI
(@) Sol (1) Liquid dispersed in solid
b) Gel (i1) Gas dispersed in liquid
(¢) Emulsion (zit) Solid dispersed in liquid
(d) Foam (tv) Liquid dispersed in liquid

Choose the correct answer from the options given below :
(@ ®) (©© (@
A @ @ G (o)
B) @ @  Gv) @)
C) @) @ G @
D) @) @ @) @)
91. Match List-I with List-II :

List-I List-II
(@) Energy of the ground state (i) -6.04 eV
of He*
(b) Potential energy of 1st orbit (i) -27.2 eV
of H-atom

(¢) Kinetic energy of II excited (iii) 8.68 x 10718 J
state of He™

(d) Ionisation potential of He* (tlv) —-54.4 eV

Choose the correct answer from the options given below :
(@ B (©© (@

A @ @ G Gv)

B) @ @ O )

C) @) @ G @

M) G @ @) @)
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90. H=I-I =1 =11 & wY e it -

-1
(@) W
() S
(c) SHTRM
(d) wH

-1

() 9 W H o ®

@) 9 H e 79

(i) WA H hen gl I

(v) O a9 U Hheldl ©

T @ T fawedl § 9 WE SW H GFH HiGD

(@ B (©
A @ @) @)
B) @G @ (v
(C) @) @  Gv)
D) @) @ @)

(d)
(@)
(ii1)
(i1)
(ii1)

91. HE-I =1 HH-II % WY faam sy .

i1

(@) Het &1 SHAT 7% &1 el
(b) H WHIY =l Yo9H el & Rufast (i)

Exll

-1
@) —-6.04 eV
-27.2 eV

(¢) He* =t II Sufsd seeen =t Tfasl (i) 8.68 x 10718 J

Bl

(d) Het &1 a4 favd

(v) -54.4 eV

T T T fawed § ¥ Wd SW A 994 Sid

(@ b)) (o
@ O @ @)
B) @ @ O
©) @ O @)
D @ O @

TBC : 01/23/BET
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92.

93.

94.

95.

The sensitivity of a reaction to pressure depends on the change in volume
by which of the following equations :

(A) (dInK/dP)p = AVY/RT? (B) (dInK/dP)p = AVY/RT
(C) (dInK/dP)p = —AVY/RT? D) (dlnK/dP)p = —AVYRT

Which of the following statements is/are true for all voltaic (galvanic)
cells ?

(1) Reduction occurs at cathode

(2) The anode gains mass during discharge (Note : This means operation
of the cell)

(3) The voltage is less than or equal to zero

Choose the correct answer from the options given below :
(A) Only (3) (B) Only (2)

(C) Only (1) (D) (2) and (3)

Pick the correct statements about Atomic Absorption Spectroscopy (AAS) from
the following :

(1) Hg lamp is not a suitable source for AAS.
(2) Graphite furnace is the best atomizer for AAS.
(3) Non-metals cannot be determined with AAS.

(4) AAS is better than ICP-AAS for simultaneous determination of metal
ions.

Choose the correct answer from the options given below :
(A) (1), (2) and (3) (B) (2), (3) and (4)
(C) (), (4) and (1) (D) (4), (1) and (2)

Real gases behave differently from ideal gas because :

(1) Molecules of real gases are in constant motion

(2) Molecules of real gases collide with the walls of the container
(3) Molecules of real gases have volume

(4) Molecules of real gases attract each other

Choose the correct answer from the options given below :

(A) Only (1) and (2) (B) Only (3)

(C) (3) and (4) (D) All of these
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92.

93.

94.

95.

gaTe i wfdfshar st Hoeaviea = § 9 fog gdeem g 70 § 9feds w® sk

FA T 7
(A) (dInK/dP)p = AVYRT? (B) (dInK/dP)p = AVY/RT
(C) (dInK/dP)p = —AVYRT? (D) (dnK/dP)p = —AVYRT
frefafed § ¥ SHAE/E S99 T ders (Teafiw) T & fou 99 #/8 2
(1) e W HAT=FT Bl §
2) fewrs & <M THE &1 gHHM w¢ Sl § (A€ : TH&I Haod ol okl
HaeH ®)
(3) S YA W HH A IR ¥
= ™ fawed § A WE SW H G99 R
(A) e (3) B) Had (2)
(C) @ad (1) D) (2) 3R (3)
TAfafed § ¥ TRAN] STERIYY SRR (AAS) & 9 H WEl ®eH g
(1) Hg &7 AAS & fou Suged 9 & ©
(2) UHES B AAS F AU GO =81 EHESR %
(3) erumgaeli 1 AAS g fawif & fFanr wn whar ¥
(4) &g AT & T WY HgRg & fau AAS ICP-AAS ¥ a&® Tl
T T T fasedl § ¥ WEr SW W WA &I
(A) (1), (2) R (3) (B) (2), (3) R 4
(€) (3), (4) &R (1) D) @), (1) R’ (2)
Trfos T8 ey T A 9 aer wE § FfE
(1) orafas 6 & o1 fiwR wfa & € €
(2) or&iferes TG & o U i SERl ¥ TRy
(3) arefas TG & erpElt w1 eEed o ®
(4) arfas TG & U TH-TE H] SAHET HW T
T T T fasedl § ¥ WEr SW W WA &I
(A) e (1) 3R (2) (B) @ad (3)
(©) (3) 3R (4) (D) 3 |
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96. Given below are two statements :

Statement I : Harmonic oscillators can be used to explain the bond

dissociation.

Statement II : Morse oscillators can be used to explain the vibration of

molecules.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct

97. Compare the difference of energies of the first excited and ground states of
a particle confined in positions given below. Assume the length of each of
the boxes is the same. The correct relations between the energy differences

Ay, Ay and Ag for the three states is :

(1) Particle in 1-d box (A;)

(2) Particle in 2-d square box (Ay)

(3) Particle in 3-d cubic box (Ag)

Choose the correct answer from the options given below :
A 1 >(@) >3 B 1 <@ <@
© @O =2 =00 D) 1) > 3) > (2)

TBC : 01/23/BET 68



96. #= @ Wy feu U ¥

wIA I : ey foSH R 99w & fau gmifas sifgced =1 Suam e

G

HmoF II : O sAffgered &1 3S9am ol & &9 &1 9mH & fau fea =

Hehell Bl

STHH HUF h Sk H HEfafed § ¥ §e SUgE St Hl =99d it
(A) w1 iR e IO <A1 &el ¥

(B) e 1 3R e 11 91 7o €

(C) FoT [ §&l § 3R Hod I 7o @

D) e I Te@ § SN wed 11 W&l @

97. = & M Rufwl § Hiftg w w0t weel SUfva SR S sawensdi w wwied
& A hI ToA B AW o TR UdE Slow wT A wuH ¥ A el & fau
T SR Aq, Ay 3R Ag & o= TE TIY T

(1) 1-d = H 0 (Ap)
(2) 2-d = W H FHU (Ay)

(3) 3-d [k SlFT H FH (Ag)

= ™ fowed § A WE SW H w9 FiN e
(A) (1) > (@2) > @3 B 1) <(2) <3

© @ =@ =@ D 1) >3 > (2
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98. The vibrational frequency of a Homonuclear diatomic molecule is v. The
temperature at which the population of the first excited state will be half

that of the ground state is given by :
(A)  hv. In2/kp (B)  hv/(In2./kp)
(C) In2/(hv.kg) (D) hv.log2/ky

99. Which of the following statements are correct ?
(1) Every function used in quantum mechanics should be an eigen function
(2) The function f = 0 is never allowed as eigen function for system.
(3) All eigen function of Hermitian operator must have real functions.
Choose the correct answer from the options given below :
(A) Only (1) and (2) (B) Only (2)
(C) (1) and (3) D) (1), (2) and (3)

100. The ground state of hydrogen atom is —13.598 eV. The exception values of

kinetic energy <T> and potential energy, <V>, in units of eV, are :

(A) <T> = 13.598, <V> = -27.196 (B) <T> = -27.196, <V> = 13.598

(C) <T> = -6.799, <V> = -6.799 (D) <T>

—6.799, <V> = -20.397
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(A) &Fd (1) 37 (2) (B) wad (2)

(C) (1) 3R (3) D) (1), (2) 3R (3)

BIEEIS XA i SHIMT TERAT —13.598 eV T eV @i 3wEdl § Tfas e <T>

Fr frofas o <V> & (UaE 9F % :

(A) <T> = 13.598, <V> = -27.196 (B) <T> = -27.196, <V> = 13.598

(C) <T> = -6.799, <V> = —-6.799 D) <T> = -6.799, <V> = -20.397
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