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INSTRUCTIONS

1. All questions are of objective type having four answer options for each. Only one option is
correct. Correct answer will carry full marks 2 In ecase of incorrect answer or any
combination of more than one answer, % mark will be deducted.

2. Questions must be answered on OMR sheet by darkening the appropriate bubble marked
A B CorD

3. Use only Black/Blue ink ball point pen to mark the answer by complete filling up of
the respective bubbles.

4. Mark the answers only in the space provided. Do not make any stray mark on the OMR
Sheet. .

5. Write question bocklet number and your roll number carefully in the specified locations
of the OMR Sheet. Also fill appropriate bubbles.

6. Write your name (in block letter), name of the examination centre and put your signature
(as is appeared in Admit Card) in appropriate boxes in the OMR Sheet.

7. The OMR Sheet is liable to become invalid if there is any mistake in filling the correct
bubbles for question booklet numberfroll number or if there is any discrepancy in the
name/signature of the candidate, name of the examination centre. The OMR Sheect may
also become invalid due to folding or putting stray marks on it or any damage to it. The
consequence of such invalidation due to incorrect marking or careless handling by the
candidate will be sole responsibility of candidate.

8. Candidates are not allowed to carry any written or printed material, calculator, pen,
docu- pen, log table, wristwateh, any communication device like mobile phones, bluetooth
devices etc. inside the examination hall. Any candidate found with such prohibited items
will be reported against and his/her candidature will be summarily cancelled.

9. Rough work must be done on the question booklet itself. Additional blank pages are given
in the question booklet for rough work.

10. Hand over the OMR Sheet to the invigilator before leaving the Examination Hall,

11. Candidates are allowed to take the Question Booklet after examination is over.

N b
Signature of the Candidate :
(as in Admit Card)
Signature of the Invigilator :
cnemistry | [MIERHNAINCATAANAIOC A




PUMDET-2024
. SPACE FOR ROUGH WORK

: Lo
Chemistry 2 @




PUMDET-2024

1. Designate the marked ‘H (H,) in the following organic molecule with
appropriate configurational descriptor.

CO,H
H——r——9H
. H,
H—r—{H 1
CO,H s el
(A) pro-r 5 ;
(B) pro-R |
(C) pro-s
(D) pro-S

2.  Compare the rate of S 2 reaction among the following alkyl halides :

: Cl
L. >‘\/cz 11.

O

- cl
I1L. vl Ol

A I<IV<II<IIl
B) I<M<II<IV
({G) I <I<T¥<il
(D) IV<I<II<III

3. Identify the major product (Z) in the following reaction sequence —

H,0,HeSO, o NHOH . HS0,
Hgsod 7oL .f = ﬂ

(A) PhCONHCH,
(B) PhCH,CONH,
(C) PhCH,NHCHO
(D) CH,CONHPh

Ph-C=C-H > 7

ey
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4.  Which of the following molecules will exl}}%ait mutarotation 7

OH
. H
HO-
H
11.HO
HO

(A) T, 11 and IV
(B) IandIIT
(C) MandIV
(D) I,1Tand Il

5. The correct order of acidity of the following compounds 1s

COoH
CO9H © COgH 255
aaiar
NO» NO>
I i I

(A) I=>1=>101
B) IMI>1T=>1
@y W11
D) I>TI>11

6. The molecule which represents meso-tartaric acid in its chiral conformation is

e H CO.H
Hf 5/0}1 H]§ 3:OH T OH
H
c0,H OH  HO H
co,H COzH CO,H CO,H
A - I L 111
(B) III
(C) I,1II,TII
dy 11

Chemistry 4 ﬁé |
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Which of the following is not a product of the Reimer-Tiemann reaction of
pyrrole with CHCL, in alkali ?

AL
@ ||
5

l
N
-
(B)_ CHO
[
HO

N
H

(C) @

N

(D) @C

N
H

The number of signals that will appear in the 1T — NMR spectrum of (R) — 1,
2-dichloropropane is :

(A) 6

B) 4

€ 3

D) 2

Predict the mcz)ljcr product of the given reaction sequence :
(1) SnCl, .
/ + . 9 @ ra
(ii) H,C — PPh,
X :
(© \O)I\

Chemistry . 5
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10. Id(eerlI%fy the major product of the given sequence.

1. Nitrating mixture, 20 °C
2 NaBH , MecOH

CH,OH CH,0H
(A) @\ B)
NH,
NH,
CH,0H CH,0H

() (D)
NOs
NO,

11. Identily the major product for the following reaction :
I ¢f NaCN
DMF =
NC !
I CN A Ny
i U\NC o - el
5 (@ H,S0,, 160 °C X
(i) NaOH, 300 °C
@

i) Ph—-N=NCI

Structure of X is —

@
=

OH
OH
,
o s @ CL
N SN
|
Ph

D) f

S

)

a
Wa:
‘ o

I

o T
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13. Identify the structure of the product in the following reaction :

CH,
(\\\/ 150 °C
_

gHa 0
B S E
CH,
CH
(D)
0 :
CHy

14. Structures of P and Q in the following reaction sequence are :
PROOCH, — 22 /D) 30% NaOH. 4
(i1) Acid workup
(A) P=PhCOCOOH; Q = PhCH(OH)COOH
(B) P=PhOCOCH;; Q=PhOH
(C) P =PhCOCHO; @ = PhCH(OH)COOH
(D) P=PhCOCHO; @ = PhCOCOOH
O

H,C-SMe, . H , MeOH

-

Xand Y are

OMe
OMe
0 Me OH
C) X= 5 T
HO, /~0Me
0 X= ; Y= 6

Chemistry 7 B
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16. Arrange the following organic molecules in the decreasing order of C=0
stretching frequency in IR cspeoh OSCOPYV.

%f}@ﬂ

A I>I>IV>III
@ IV>1>1>11
(C) N=>1M>1>1V
(D) I>IV=11=11

17. The correct statement about HCI and DCI among the following is
(A) DCI has a smaller zero-point energy than HCI.
(B) HCI! has smaller vibrational frequency than DCI.
(C) The force constant of the HC! bond 1s half of DCL
(D) The reduced mass of DCI is smaller than HCL

18. AH of a reaction is equal to slope of the plot of

1
4_"% f&G vL R
( ) Vs T

B AMzvsT
Y
(©) [AG T
i
D) [é?i]vsi,
17 [Py

19. The standard EMT of the cell Pt, Hy(g) l HCI (soln) ] AgCli(s), Ag(s)

(A) increases with increase in T

(B) decreases with increase in T

(C) remains unchanged with T

(D) decreases with HCI concentration

- k = ‘?t e
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20. The wave function for a quantum mechanical particle in a 1D box of length a is

22.

23.

B : _
given by w = A sin (g f . The value of A for a box of length 200 nm is
\a,

(A)  10vV2(nm)*?

V2 . sy
B) E(mn) :
(C) 0.1(um)"?
D) 0.1(nm) 1?2

The mean free path of a gas is given by

B e

V2r 6?2 N*

where o is the molecular diameter and N* is the number of molecules per unit
volume. It implies that

A=

P
(A) }kcc-r-r—

P

(P
(C) lm[i‘)l

(D) Aisindependent of T and P

The solubility products (Ksp) for three salts MX, MY,, MZ; are 1 x 1078 4 x 1079
and 27 x 1078 respectively. The solubilitics of these salts follow the order

(A) MX>MY,> MZ,

(B) MZ,>MY,> MX

(C) MZ;>MX> MY,

D) MY,>MX>MZ,

When 100 g of water is reversibly heated from 50 °C to 75 °C at 1 atm, the
change in entropy (JK-1) of the universe is

(A) -0.31
(B) 0.31
€ o

D) 31

T
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94. The root mean SqUAare speed of a gas molecule at 27 K and 1.3 bar pressuie is
1 x 10* cms™- If both temperature and pressurc are raised three times, the
toot mean square speed of the gas will be
(A) 9x 104 cms"1
(B) 3x 104 ems™
) J3x10% ems !
D) 1x10* cms ™

PUMDET-2024

g95. Haemoglobin contains 0.334% of Fe by weight. The molecular weight of
haemoglobin is approximately 67200. The pumber of Fe atoms present i One
molecule of haemo globin 18
GUN!
B 2
(C) 4
(D) 6

26. The separation of (123) planes in nm In an orthorhombic cell with a = 0.25 nm,
b = 0.50 nm and ¢ = 0.75 nm 18
@A) 0.14
(B) 0.40
(@) 0.43
(D) 0.84

977. An agqueous solution containing 1gltofa polymer exerts 0Smotic pressure of
4 torr at 300 K. Given R = 0.082 Latm mol=t K. Find out the molar mass 1n
gmol~* of the polymer.
(A) 4500
(B) 4564
= (C) 4674
1 (D) 4800

98. A solution 18 prepared by mixing 100 ml 0.4 M HCI with 100 ml 0.4 M NH, at
| 95 o(. The pH of the resulting mixture 18 (pK,, of NH ,OH at 25 o = 4.74)

I. (A) 2.87 :

(B) 3.37

S A S Sl
Chemistry 10 % a
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29. Which of the followings is the correct form of Lennard-Jones potential ?

oL h A B2
(A) 11(1*):45[' EJ_'E: —J

g 3

s o \I-lﬂ 7 ‘,|5—|
(B) uly)=4 ?L

i) ke

- 12 6] B

@ wo=1e(2[2) =l
W5 poad; |

o woeed 54 :

r — distance between particles

&, ¢ — constantls

30. An 1deal gas is expanded isothermally'at a temp 300 K 1n a single step [rom
initial volume V. = 1 litre to final volume Ve = 2 litre, in a single step

(opposing pressure = final equilibrium pressurc). The amount of work done
will be

(A) —=17.05 litre atm
(B) —1.728 x 103 Joules
(C) -12.3 litre atm

(D) 17.05 litre atm

31. Equilibrium constant (at constant P) of the reaction A + B == P has a valuc
equal to 0.1. Tn a mixture of A, B and P, the values of their partial pressures
are 0.2, 0.3 and 0.1 atm respectively. In which direction would the overall &
reaction go under the condition.
(A) To the right.
(B) The reaction has already reached equilibrium.
(C) To the left.
(D) There is not enough data.

: — o7 b
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33.

34.

35.

concentration, at
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Which of the following is true for a micellization process at critical miceller

temperature) ?

(&)

(B)

©

(D

[AH|
, I
| AH|

AS>0, AH>0and |AS| <

AS> 0, AH >0 and |AS ]| >

AS <0, AH<0and |AS]| < [$;1|

AS<0,&H<UandMS]>¥

a constant pressure and temperature (below Kraft

A gas assumed to be ideal and undergving a reversible adiabatic expansion

obeys the relation T o« V2, For such an expansion it is observed tha

T; ; _— '
and —-= 4. From this observation it may be concluded that the gas is

(A)
(B)
(&
(D)

f
Helium
Hydrogen
Carbon dioxide
Ammonia

Ve

1

3

The electrode potential of a silver electrode (E;E___Ag =+0.799 V) immersed in a

0.05 (M) NaCl solution will be

(A)
(B)
(C)
D)

0.222V
0.399 V
0.299V
0.699 V

' (KSPL'LgCII =1.82 x 10719

The formal potential for a hydrogen electrode at pH = 10 is

(A)
B)
(&)
€8)

0.00V
0.591 V
-0.691V
-0.059V

Chemistry 12
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36. The compound (SiH;).N is expected to be —
(A) Pyramidal and more basic than (CHy)5N.
(B) Planar and less basic than (CH),N.
(C) Pyramidal and less basic than (CH3)3N.
(D) Planar and more basic than (CH,),N.

37. The correct order of increasing ionic character is
(&) BeCl, < MgCl, < CaCl, < BaCl,
(B) BaCl,< CaCl, < MgCl, < BeCl,
(C) MgCl,< BeCl, < BaCl, < CaCl,
(D) BaCl,< CaCl, < BeCl, < MgCl,

38. The ground state term symbol for V37 ion is
(&) 2F,
B °&D,
(C) 3F4
D) Dy

39. Which of the following has a peroxy linkage ?
(A) H,S,0,
(B) HySO,
(C) H,8,0,
(D) H,S,0.

40. Which one of the [bllowing is the correct representation of tetrammine copper
(II) hexacyanoferrate (TTT) ?
(A [Cu(NH,),] [Fe(CN),]
(B) [CuNHy),l, [Fe(CN)4]
(C)  [Cu(NH,),]-[Fe(CN),],
(D) [Cu(NHy),]; [Fe(CN)gl,

41, Which one among the following exhibits optical i1somerism ?
(A) Cis-[CO(NH,),Cl,]CI
(B) Trans— [CO(NH3) 4CL]CL
(C) Cig— [CO(en),C1,]CI
(D) Trans - [CO(en),Cl,|CI

et - =
Chemistry 13 %} =
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42. The experimental] magnetic moment of K_..-i[Fe(CI\T)G] 1s 2.3 up and is attributed
to
(A) spin only magnetic moment value of low spin Fe3*,
(B)  spin only magneric moment value of high spin Fe3*,
(C) low spin Fe3* with orbital contribution.
(D) high spin Fe? with orbital contribution.

43. The neutral complex which follows the 18 electron rule is
&) i® = CSHﬁ)Fe(CO}z
B) - 05H5)MO(CO)3
© - CsH,),CO
) = CsHo)Re(n® — CeHy)

44. The correct order of CO stretching frequeney is
) [TIUCO)I* > [V(CO) > CO > [Cr(CO),]
B) [Cr(CO)el > CO > [V(CO),T > [Ti(CO) -
(©) CO> V(€O [TitC0)*> [or(co),
D) €O > [Cr(CO)] > [V(CO) I > [Ti(CO)J*

45. Calculate the equivalence poini potential of the titration of Te2 by MnO, at
1(IN) H2804 medium
a0 L : 2+
hFei%‘-’.‘Fe.‘J—: = DEDJDO{[ f_MfIl

A) Eeq 3 6
SE;EEL—:‘;FERA. + E;lnoii fﬂ’.[n?"i'
(B) Eeq % 6
E;\ea-j"T‘BE-J- +- 5E;HTD_O;! / an‘_
(C) Ee(I =: =
GEFG:]—'};]:-BQT' T+ Eﬁ‘fno; f Mllz_
D) E, = : -
46. EMnO, is an oxidant. The equivalent weight of it in alkaline medium is
A MW/s
(B) MW7
€y MW/4
(D) MW/3

ol s
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47. Among [Fe(CN)gl*, [Co(H,0)5]*", [CoF,]* and [RhFJ*, the paramagnetic
complexis
(A) [Fe(CN)J*
(B) [Co(H,0)]*
(C) [CoF *-
(D) [RhFgJ*

48. The variation of lattice enthalpy of the solid fluorides, MnF,, FeF,, CoF, and
NiF, in which each metal ion is surrounded by an octahedral array of F- ions,

follows the order :

(A) NiF, < CoF, < FeF, < MnF,
(B) FeF, < CoF, <MnF,< NiF,
(C) CoF,<FeF, < MnF, <NiF,
(D) MnF, < FeF, < CoF, < NiF,

49. Among FeF,, FeCl,, FeBr; and Fel,, the least stable compound is —

(4) FeF,
(B) FeCl,
(C) FeBr,
D) Fel,

50. The pH of a buffor solution containing 4 x 10-3 moles of acetic acid (K, = 4.76)
and 0.4 moles of sodium acetate will be
(A) 6.76
(B) 4.76
(C) 278
M) 0.76

Chemistry 15 a
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