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2.

Each question will be of 2 marks.

Use only blue/black ball point pen.

Whitener is not allowed.

Write your Roll Number in the space

provided on the top of this page.

This paper consists of 50 multiple choice

types of questions.

At the commencement of examination

the question booklet will be given to you

in the first 5 minutes you are requested to
open the booklet and compulsory
examine as below :

(a) To have access to the Question
Booklet tear off the paper seal on
the edge of this cover page. Do not
accept an open booklet.

(b) Tally the number of pages and
number of questions in the
booklet. Faulty booklets due to
pages/questions missing or
duplicate or not in serial order or
any other discrepancy should be
replaced immediately by a correct

(Remaining instructions on last page)
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[.  Cobalt is essential component of L.
(A) Vitamin B,
(B) Vitamin Bg
(C) Vitamin Ba
(D) Vitamin B2

PHIFIeT ATILD AT §

(A) faef®= 4,

(B) faer®e

(C) faeid i,

(D) faci®e iy,

o il eTg-ETg g6 Y@ 8-

2. The species having metal-metal bond is 2
(A) Mn(COo (A) Mn2(CO)ro
(B) AI(CHs)s (B) Al(CHs)s
(C) V(CO)i2 (C) V2(CO)i2
(D) Al(Opi')2 (D) Al(Opi)i2
3. Which of the following species are 3. fy=fafad # dF ESR @fhd g ?
ESR active? (A) VOSO4
(A) VOSO4 (B) KaCr207
Egg 11212\(/[:1‘2007 (C) KMnOs4
o4 D) [Co(NHs)s]cl
(D) [Co(NHs)]cls (D) 1Colthdel
4. The point group symmetry of the 4. Cis-ML4X2 3 &f ﬁ"—g NEE AT B
molecule Cis-ML4Xa is (A) CaV
(A) GV (B) D4H
(B) DsH (C) Czh
(C) Czh (D) C.V
(D) GV ‘
5. In CO; molecule HOMO and LUMO 5. CO:3[] # HOMO 3R LUMO %A 8-
respectively are (A) map, ™
(A) Ty, T* (B) =,
(B) Tt,TC* (C) c,c*
(©) o,o* (B) =%, o
(D) =n*,oc*
6. CHytod 6. CHytoed
DR Ohd
4 W
The product of the above reaction is ST Hfsbar 1 SE o
™ ™
(A) T (A) ny
| - | -
COCHyct COCHyeh
> o O
B |
(B) W coc, A oy,
cotta X oty
(C) @ ©) Q
N
D V'
(D) o~/ (D) o~/
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7. The product of the following 7. ﬁwmwﬁaﬁﬂfmw%—

transformation is : L
G N

ol
ol A
o f o5

op

(B) A ® qﬁ
“ H
. o (Of
C
| - ofl

= ol D /
D) ( ib (D) i 1:]

8. Addition of Br, to trans 2-butene 8. TN 2N W Br, &1 AN S &

produces =
(A) a pair of enantiomers (A) Td el SHIRAR
(B) ameso compound (B) Th w s
© ie::l?rr:pound with single chiral ©) T H R e @ A
(D) a pair of diastercomers (D) TF SISl SEEHa
9. The expected position of the Amax in 9. f¥ M AT H hax BT AT I
given trienone is : g -
> DN
7
\% <o <o
(A) 244 nm
(A) 244 nm (B) 349 nm
(B) 349 nm (C) 305 nm
(C) 305 nm (D) 360 nm
(D) 360 nm
10.  The number of nmr signals given by 10. laﬂlsa &?ng@ (CH2CH01) 3 BN 3
Vinyl chloride (CH,CHcl) T nmr R 9 wRa 2
(A) 1 (A) 1
(B) 2 (B) 2
© 3
(D) 4 © 3
(D) 4

e AN
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11.  The value of nuclear spin for '{Bis

(A)
(B)
©)
(D)

12. The

WN [ — N =

11.

symmetric top molecule among 12.

the following is

(A)
(B)
(©)
(D)

Ethylene
Allene
Butatriene

Hexatriene

13. Biomaxisa

(A) Biodegraduble polymer

(B)
(©)
(D)

Pesticide
Carcinogen
refrigerant

13.

14. The decomposition mechanism of 14.
ozone is
kl
O0;3=20:+0
k_y

O; + (@) kz 20,
_)

If K.1[02]<< K2[O3] then

The order of the reaction with respect
to ozone is

(A)
(B)
©)
D)

Zero
One
Two
Complex

15. The factor affecting enzyme activity 15.

1s

(A)
(B)
©)
(D)

Concentration
PH
Temperature
All

YR TNHII WA (TH0T) BT A g

(A)
(B)
©)
(D)

et 2 o Prfifad ¥ 3 -
(A) Rl

(B) el

(C) HeIerEdA

(D) BRI

IR & —

(A) FERISTA TgIh
(B) dIcAN®

(C) BIRFARH

(D) WEiidd

3N @1 faged fhafafy 8-
kl

O;=20:+0
ke_q

05+ 0 ¥2 20,
_)

WN [N —mN |-

afe Ki[02]<< Ko[O3] T4 3 & e
yfafshar w9 2—

A) I9U

(B) Ud

(C) o

(D) dfea

golgd @l fohareiterar &1 yaifdd s arer
FRP &

(A) |

(B) P!

(C) dTIHH

(D) w4
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16. The relationship between mean [6.
activity co-efficient of Caz (PO4)2 and I AT B FEE DY AT I 8-
its ion is given by (A) Ys=Y3Y2
ro—y3y2 .
(f\) 3\ % —)+ )_. (B) \,;t = Y+2 Y_+3
r =y2y+3 .
(B) Yx=IH ¥ (C) YE=V3Y2
7S —y3 y2 .
(C) Ye=Yo¥o (D) YE=Y2V3
(D) Y2 =Y2Y3
17. The Sackur-Tetrode equation is 7- @ﬂﬂj\’—é@—s’ THIGNOT e 8-
related to (A) T
(A) Enthalpy (B) o SOl
(B) Free Energy (©) g
(C) Entropy i
ST &HdAT
(D) Heat capacity D)
18. For a particle moving in x direction 18. U & W x-fowm & O & & ok e
and having a wave function y = A sin T a1 ¢ = A sin (kx- ©t) 2, B Sl
(kx- ot), its energy is =
A) L= (A)
(B) =% (B) &
©) *F (C) =
(D) m7’ (D) m*h’
19. The correct order of stability of car 19. PREAE & XA H FE 5 2—
i 1S @ W _G)
amons 1 @ \) _ -) (A) C.Hfb’(“ﬁ > CHa=CH > Hc'::Cx-
CHa-CHa p Co=CH y HEEG 9 2 G
(A) ché']) cH —-%u} Ha - CH
) ) @ (B) == L 2= CH3 . 2
5 He= (D ) alg=CH iz~ CHy © » o
(B) N P P CHa=CH ) ezl > cHy—clly
& © ©
() CHICH) hest 7y Hy=clly .. )
@ .o _E.) D CHy= CH> CH':}— N Y HCE—.‘C%
(D) CHy=CH ) cip-chay HE=T (D)
20. Carbenes formed by o- elimination is ~ 20. o-fddlltT & ERT ¥ & yrw: &
generally (A) Rimice
Eg) iir'lglet (B) R
) .llplct . (C) Rtere 3R W
(C) Singlet and Triplet D
(D) Doublet (D) =9
Scries-B PAT-2021 Page - 4



21. Number of sterco centre and sterco 21. fQ@ M 4 &1 Sfaves IR Afm

isomers of the given compound will FHIGTd BT GE&] 8-
be N
(T ; oH
:\;?\/:/o i ‘ |
(A) 1 3R 2
(A) 1and2 ) < fﬁi 4
(B) 2and4 (C) 338
(C) 3and38 (D) 3 3R 6
(D) 3and 6

22, Which of the following is aromatic 22, fyAfaRed # 9 o9 WA a7 @1 8 ?
4

species ?
X e

23. The NMR frequency (in MHz) of the ~ 23. WM & NMR 3Mgfd (MH, #) 1.4092

proton in magnetic field of intersity oqel B R DR PAGIER] -
1.4092 tesla is (Given gs = 5.585 and (feam 3§ ga = 5.585 3R ba = 5.05 x
tn = 5.05 % 10°% JT-I) 1027 JT-I)
X w
(C) 120 (B)
(D) 90
24.  The Gibb’s potential is defined as 24. fireq fava o1 oRafia fdar s 8-
(A) Gj=U-=PV+TS (A) Gj=U-PV+TS
(B) Gj=U+PV+TS (B) Gj=U+PV+TS
(C) Gj=U-PV-TS (C) Gi=U=-PV-TS
(D) GJ=U+PV-TS (D) Gl=U+PV-TS

Series-B PAT-2021 Page - 5
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25. The allowed transition for fluorine 25. TN 377 & fog Fjl?ﬁ SEviE I
molecule is + +
o ot (A) 2g = Eg
() Tf-E, °
Z (B) Lf-Eg
(B) X5 - Eg .
(©) Xg—1lg
C) 25 ~-1Tlg i
. (D) Xg - Ag
(D) Xg - Ag
26. The main product of the given 26.
reactlon 1s—
©)
(D)
27.  Which of the following is used in 27.
aerosols?
(A) NOx (A) NO
(B) SO (B) SO,
(C) CFC (C) CFC
(B) €O (D) co,
28. What is mean-by a drug’s 28. TqI @ ﬁﬁfé?ﬁ DT FT 3[ef g ?
‘specifications’? A SIS
(A) The molecular dimensions of a (B) SR B k R
(B)  T&am wierr vg qar oy &
molecule %) ane
(B) The purity test and purity
standards required of a drug (©) T B 9y LUl
(C) The physical properties of a (D) f&:f <ar o HPTIcs g ol SR
drug fshaar & fora HEqul g
(D) The functional group on a drug
that are important to its
activities
Series-B PAT-202]
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29. Which of the following is not one of ~ 29. =faRag ¥ @ zRT e T aRE
the twelve principles of green Rigri % & 98 & ?
chemistry ? (A) B AT @ TR §

; ] D a d q¢H
h - : €
(A) Using {gh temperature to speed I GUHH G TA &
up reactions B 2 . S .
(B) Minimizing toxic reagents used (B) 14 ) @ PTG S5
in a synthesis. \ fordll ¥ @ forg
(C) Maximization of atom economy (C) T fovrd @ Sw=e dm d
(D) Minimizing the use of solvents Ehll
(D) [dcma®i &1 T A ar &

30. The standard EMF of the cell 30. feU U ¥d

Pt(s),H: (g)[HCL(soln) Agcl(s),Ag(s),pt(s)
(A) Increase with T Pi(s).H: () [HCL (soln) |Agcl(s),Ag(s)pt(s) D
(B) Decreases with T % EMF @I
(C) Remains unchanged (A) T 9 SerRN &l &
(D) Decreases with HCL (B) T & I Hcal §
(C) IURdfiG &dl &
(D) HCL & 9/ ¥eai &

31. The rotational structure in the Raman 31. PlE SIg3iiawEs CO, @ Uil EXaT JA0
Spectrum of carbon dioxide,CO:> is WagA gRI iadqierd & forbe g¢ (a0
f)fféet from t_he.wave member of th? H W7 & 2.3622 cm” 5.5118 cm-
;ngxldle;t radlatllor;g 6!:;);42.3622 clm 186614 cm’! | @lea TRcdZs @I

: cm’ cm'-—-. . S
o Uil ReRi@ S1a & —
Determine the rotational constant of & 2l
gy (A) 0.3937 cm’!
carbon dioxide. 11881 cm”
(A) 0.3937 cm’ (lé) o.'9o7 cm_l
(B) 1.1881 cm’! (D) 2‘;678“"_,
(C) 0.5907 cm! (D) 2.3628 em
(D) 2.3628 cm’
32. Consider a function given by fx = 32. &Y M TF function fx = e W fI@R
2 o == 2 .
e~ Xl Calculate g- P 3R i—_ﬁ @l Tl DX
d?f d’f _ ..
(A) —5="fx A) =7
a’f a’f _ o
(B) G = (B) Gz =
(©) £L= fxrasx © L= feasx
2
(D) =L =fx2sx (D) g= fx-25x
Series-B PAT-2021 Pagei=1



33. The main product of the given 33. g MU Affdhar &1 &1 3@ § -
reaction in pmE
@\/}Q PO y(escesy
D) Aty
34. : : _ > R .
L A Ji 0 1 H
Ais
(A)
(B)
©
(D)
35.  Which of the following molecule/ion 35. foefofed ® @ @ W0/
is planar? Al 8 7
(A) Pcls (A) Pcls
B) clos (B) clog
(C) COs* (C) COs*
(D) NH; (D) NH3
Series-B
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36.

37.

39.

40.

Series-B

Which of the following is nido-  36. Freiffad § & &9 @1 Aer av & 2
borane? (A) BaHio
(A) BsHio (B) BsHo
(B) B5H9 , (C) [B2H6]2-
(©) [Bz2H¢]* (D) BsH.,
(D) BsHn
'H NMR spectrum of a mixture of  37. §&9 ao WieReRd @ A & 'H
benzene and acetonitrile show two NMR & 999 9AHad & ol THF U
sight’s 9f equal integration. The B Y TN WieHEeRd @1 HeR
?;(;larl .r?tlo of benzene: acetonitrile 3
(B) 2:1 (&) L]
(B) 2:1
) 1:2 ) 12
(D) 6:1 ) 6.'1
The incorrect statement about linear 38. iR SHEPIES BIRISEIENE]
dimethyl polysiloxane [(CH3)2S;0]., [(CH3)2S;0]. D TN § BN 9 $U9 9
s T -
(A) Ttis extr(;mely 'h)t"dfop:ilitc . (A) T I R 2
= itiligiﬁ elai,t()llﬁr::::]rs()lce 0 (B) w Riforal g o1 F ferg
(C) It 1is preparedly a KOH aferd fbar o s &
catalyzed ring opening reaction (C) ¥& KOH SART ERT [Me2S;0)4 &
of [Me:S;0]a. 7 M @ AMfhar & gRT a9
(D) It has a very low glass transition ST © . |
temperature (D) TEGI TSI dN dd A=
g
The number of M-M bonds and total 39. p—co.-[(n4-C4H4)Fe(COu)2]2 H M-M ESCi
number of electrons in p-co-[(n* P G AR @el Torgel 9 TR B
C4H4)Fe(CO)2]: are respectively =
(A) 2,30e © (A) 2,30e©
(B) 6,32e© (B) 6,32e©
(C) 3,30e® (C) 3,30e©
(D) 4,28 e© (D) 4,28e©
Magnetic  susceptibility ~of dia- 40 ﬁﬂfﬁ ﬁW—%?’cﬁU T B gdon
magnetic material is Gaa?lﬁilﬁlfll_s
(A) 1+10° (A) 1+1_£_)
(B) -10° (B) -102
(C) 10° e L
(D) 103to0 1072 (D) 10°to 10
PAT-2021 Page -9




41. What will be the correct order of 41. feg U @fe H Fr \E_IE\IIHIEIEIS Rre
carbon chemical shifts in the I3CNMR & o fg s & gnmm ?
I3CNMR of  the following . o =

=2~ —0CU~

compounds? . &, G Gy Emo

= u{—-é ')0’22& , (A) Cme<Cy<C3<C

1 e

63’ \c:) (B) Cmc<C3<C2<C|
(A) Cme<Cy<C3<C; (C) Cme<Cr<Ci<C;
(B)  Cine<C3<C2<Ci (D) Cme<C1<C2<C;
(C) Cme<Ci<Ci<Cs
(D) Cme<C]<C2<C3

42. In IR spectroscopy the wave number 42. IR-WagRPG  H GACIEIETY g @
for Caphenyl group is reserved is the Jdelipd 4T &
range of (A) 3500-3300 cm’!

(A) 3500-3300 cm! (B) 2200-2100 cm’!
(B) 2200-2100 cm™ (C) 1740-1650 cm’!
(C) 1740-1650 cm™ (D) 3000-2800 cm!
(D) 3000-2800 cm™ _
43. The correct starting compound A in 43, f=foRag sffshar § 98 IR Aifre
the following reaction is : At —
Al 100 - =
4 C (0% \/‘3\ cOate), 06
i ST N N e A
Ok LW ¢
SN w BAAN
(A)
® PO (B) AV
D\/(i) "
© B ©)  Bm
5‘0"! TOH

44. Which of the following hal linear  44. F=fIRad d B9 W pfa @ @ ?
shape? (A) HsC-N=C=S
(A) HiC-N=C=S (B) H;Si-N=C=S
(B) H;Si-N=C=S (C) HsC-N=C=0
(C) H;C-N=C=0 (D) H;C-0-CHs;

(D) H:C-0-CH;
45. The Violet colour of iodine is due to 45. MA@ T T B HROT &
(A) n —x* transition (A) n —n* transition ?{T%ﬁ?l’ﬂ
(B) n —n transition (B) n —n transition I~
(C) n —>oc* transition (C) n —c* transition T~
(D) mn*—o* transition (D) m*—o* ST~
Series-B PAT-2021 Page - 10



46.

47.

48.

49.

50.

Which of the following is a free 46. fo=fafaa & 3 o9 ey TTh § ?
radical? (A) CO
(A) CO (B) CN-
(B) CN- (C) NO
(C) NO (D) CS
(D) CS
The number of rotational degree of 47. CO,H T91g St ot adar 3-
freedom of CO; is (A) 1
(A)) 1 (B) 2
B) 2
©) 3 (C) 3
(D) 4 D) 4
Which of the following complex is  48. f=fafed ¥ & P wied T oy &7
inert? (A) [CO(H20)6]3l
(A) [Co(H20)6]* (B) [Co(NH3)e]*
(B) [CO(NH3)6]3[ (C) [Cr(H20)6]2‘ |
(C) [Cr(H20)6]* (D) SRIGd H PIg 7!
(D) None of the above
The electron transfer reaction 49. Zolde™ STRIHY Ufafshar
[Fe(CN)sJ*+[Fe*(CN)s]*— [Fe(CN)s]*+[Fe*(CN)s]*—
[Fe(CN)g]*+[Fe*(CN)s]* [Fe(CN)s]*+[Fe*(CN)s]*
Proceeds Via =
(A) Inner-sphere mechanism (A) I=IRP W iy gr
(B) Outer-sphere mechanism (B) aTed WX fafdr g
©) Sn;—mechanism (©) Snl_frffr g
(D) Sn"-mechanism D) Sn_fraffr g7
Which  of the following is  50. fy=fead ¥ § &1 pielmomaT & ?
hetroplyanion ? (A) [Cr|n|12040]%
(A) [Cr|)12040]* (B) [MogO26]*
(B) [MosgOax]* (C) [Ha|m|12042]'*
(C) [Hz|r|12042]"* (D) [Crs013]*
(D) [CrsO13]*
kkkkhk
Page - 11
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