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(Quantum Mechanics & Analytical Techniques)
(CBCS Mode)

Important Instruction :

The question paper is in two sections :
Section-A (Descriptive) will be of 15
marks and Section-B (Objective) will be
of 60 marks. Section-A will be deposited
at the end of the examination and answer
sheet (OMR) of Section-B will be
deposited.
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Note: (i)  Total No. of Questions are Six.
(i)  Answer Three questions in all.
(iii)  All Questions carry equal marks.
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Describe Pauli’s exclusion principle.

el @ arast Rigr o1 v iR |

3xplain Heisenberg’s uncertainty principle. 3
BIFSITa & orfferer Rigra o) @mer SRR |
Derive de-Broglie wave equation. S
& A TT T By 2 AR

5

Explain the principle of chromatography and give its classification.
qUiclaal & Rigrd @ amen ARR W v TR IO | |
Explain the terms coprecipitation and post-precipitation in gravimetric analysis. 5
AINTCH [G%e¥T # Weeraeravy qd ed sy et ) s di |
Describe the principle of acid—basé titrations,

I8RO & RigTa &) aram it |
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Section-B (Objective)

CHE 203 (4+0)
B.Sc. IV" SEMESTER EXAMINATION , 2023

| CHEMISTRY
(Quantum Mechanics & Analytical Techniques)
(CBCS Mode)
CRUBBER STAME. Paper ID
(To be filled in the
Date (fifd) - ~_OMR Sheet)
TG (ST ) ;
Roll I_\Io. (In'Fi_gures) :
GG (I ) :

Roll No. (In Words) :

Time : 1 Hour
Y : 1 guer
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Max. Marks : 60
3F : 60

1.

2,

Important Instructions :

The candidate will write his/her Roll Number
only at the places provided for, i.e. on the cover
page and on the OMR answer sheet at the end
and nowhere else,

Immediately on receipt of the question booklet,
the candidate should check up the booklet and
ensure that it contains all the pages and that no
question is missing. If the candidate finds any
discrepancy in the question booklet, he/she
should report the invigilator within 10 minutes of
the issue of this booklet and a fresh question
booklet without any discrepancy be obtained.
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For an element, two electrons can
not have the same :

(A)  Principal quantum number
(B) - Azimuthal

number

quantum

(©  Magnetic quantum number
(D)  All quantum numbers

U o< @ fort, QU gelaeHt @) qaien
WY WA 781 8 Gy R

(A) T W@ieH e

(B) fewsh warew wen

(C) DI FhieH T&

(D) W TEieq wRa

2. Which of the following represents = 4 o9 @1 w afrg W @
the electronic configuration of an golagIe ORI BT o4 BT B ?
et gés ? (A)  1s%,2s2,2p5, 3s2
(A) 152,252 26 342 3 o’ il
B) 152,252 2p6 341 (B)  1s2,2s52%,2pé,3s |
(©) 152, 22, 205, 352, 36, (©) 152, 252, 2p®, 3s2, 3p*,

451 451

(D) 152,252 2p6, 352,36 (D) 15%25%,2p°, 352, 3p¢
3. The magnetic quantum number is gmﬂaaam R HHERT B

related to : ' (A) I

(A) S‘hape B) 3

(B)  Size

(©) | Orientation (©) s

(D)  Spin A (D)

4.  The quantum number, which TICH T QF}T@'H Gl ﬁ'i’ﬂ%{ 3R
represents the position and energy St B @ e RTILIER
of an electron is known as : - |
(A)  Principal quantum number (A) = W e
(B)  Azimuthal quantum B)  fgmh Fien gy

number R
(C)  <shUT qaTeH e
(C)  Spin quantum number
(D) Magnetic quantum number (D) Wﬂq ey e
3061 CHE 203 Page - 3
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How many bands are observed in
the IR spectrum of €0, molecule ?
A) 4
(B) 3
© 2
D) 1
How many bands are observed in the
IR spectrum of water molecule ?
(A) 4
(B) 3
(&) )
D 5
Which bond has maximum v,
value ?
(A) —0—H
l
(B) —-N-H
() -—-S—-H
l
(D) —-C-—H

5 (;0234‘{1"%’IR@T@%{&b |

) 7 ]
) 4

(B) 3

(© 2
) |
6. @ a7 & IR |
Rad?

(A) 4 | .

®B) 3

(©) 2
(D) 5

7. BA W D U v, B OAF
AP 7 ?
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8. Which of the following pairs are 8. fm ¥ @9 Eile M
differentiateq by IR spectroscopy ? -

SR UgET O Adal 8 7

(A) e (A) ' CHO
CHO o
@[ 20d | @: and e
OH |
OH | OH b
. e GHO (B) CHO CHO
@\ S @ @ and
OH on
\ OH _ : OH
© o, NO: ©)  No, NO,
e (5] me
o OH
' OH - : OH
; M) coow  coon @) oon COOH
and@,\ e and
QR " OH

9.  For metal ions that do not have 9. Wmmm JUYdd dh

good indicator, EDTA titration W 2 B W W EDTA
usedis: - | ‘ 3@11‘17{%\* |

(A)  Direct titration (A)  TUE AT

(B)  Indirect titration . . (B) YT ATATI .

'(C)’ Bé;:k titration | | (C) U¥T AT

(D) Dispiacement titration | (D) ﬁ-\r{mq:{ CHUIRG

CHE 203 ~ Page-5
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10.  Iodimetry yges - 10. :
(A) 1;?;: in 11ig111y acidic (A) oruEd gt e A
medium IS o
(B) Iodine in highly basic (B) ol &N A H
medium KRS ,
(C)  lodine in nearly ﬁeutral (C) o woEi A
medium AREH
(D) Iodide ion in acidic (D) 9wl HRTH GICIDICIES
| medium O 3MH .
1. In gravimetric anaiysis, pH is | 11. 9RIHS fqgermor d pH :Hﬂ'{ff?m fepar
maintained during WA :
(A)‘ Preparation of solution (A) ﬁ?{?ﬂ I b I
(B) Pfecipitatibn (B)  3@EUY & HHY
(C)  Digestion (C) TROYH & T
(D)  Filtration (D) BFH & T
12. Peptization occurs during : 12. YwrgeNd BT &
(A)  Washing (A) g B ERM
~(B) Drying (B)' -ﬂ@ﬁ zﬁaﬁ‘\qﬂ
(C)  Filtration - (C) m:ﬁq‘; aﬁq[q
- (D)  Calculation (D) TS ?ﬁ?'l'ﬁ
~13. Which one is wrong about mean ? 13, mwzﬁaﬁﬁaﬁﬁwwwam%?
(A)  Itis mathematical average, (A) I8 G siwg 2
(B)  Every value is considered (B) TP HE T B o TRIeRT
for calculation. . B g
(C)  Does not get affected by _.(C) TR fig @ wfee = I
extreme points. g |
(D)  None of the above D) TR ¥ P 7
3061 CHE 203 ’Page - 6»'
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14. Which one of the following isnot 14 7 % 9 @1 v Refdy s 78

positional average ? 27
(A)  Mea
(B)) Medrilan ' R
©  Mode e
(D)  None of the above e T
(D) SWE # BIg TEl
15. Solvent €xtraction is based on  15. fdod& WUT; e fam ™
which law ? amRa & ?
(&) Boyle’s law ) e @ e
(B)  Ostwald dilution law (B) <icarcs agal
(C)  Nerst distribution law © T R
(D) = Charles law (D) = &1 fra
16. Which of the following is not a  16. f ¥ @M & fefcell Jerdmol
membrane separation technidue i Thid el B ?
(A)  Ultrafiltration ) W
(B)  Microfiltration | (B)  gEluEd
(©) Reverse 0SmOsis : €) Rad wRRRO
(D)  Solvent extraction D) Remas frepdo
17.  Which technique is also knownas 17, P TEAG I qo o W Fed
colour writing 7 o g7
(A) NMR spectroscopy (A) NMR W eIl
(B)  Mass spectrometry (B) &M ;qa—gq@
~ (C)  Chromatography | (©) BT
(D)  None of these | D) W 3 ?ﬁl‘&‘ &
3061 CHE 203 Page - 7
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I8.  Ion exchange chromatography is 1 8. ;
based on which principle ? X e © .
(A)  Hydrogen bonding (A) gTggIor 94
(B)  Covalent bonding (B) EERISEZEER!
(C)  Electrostatic interaction ©) ﬁmﬁga 3 ﬁﬂﬂ
(D)  Co-ordinate bonding D) SUTEGSTE §Ed |
19. Which of the following is used as 19. fy9 % oF 9 PIETT 4
a carrier gas in  gas I ¥ ygad B § 7
: chromatography ? A) o,
o, ® o,
C
©) He D) co |
(D) co .
20. The presence of three unpaired  20. FIEEIH TA H W Fgfaa B
electrons in the nitrogen atom can golgem! &) SIRARY &) aa GRS
be explained by : e g
(A). Pauli’s exclusion principle | (A) S T e Rrgr
(B)  Hund’s rule B TS 7 A
(C)  Uncertainty principle :
D) Aufben omesig ©) 3 Rgqa Rigrg
ufbau principle
) : (D)  Aere g
21. d-orbitals  contain | maximum 21, d-geef § JHaq JOGE B § -
electrons : (A) 2
(A) 2 ' (B) 5
B) 5 :
| © 10
(C) - 10
D) 14 (D) 14
CHE 203 Page- 8
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The maximum number of

electrons ina principal shel] are -

22.g@a#rwﬁs'é‘cr‘g:ﬁzﬁram

@A) ¥ B §
B w2 &) =
©  2m2 ® =
2
D)  3n2 i e
(D) 3n? ‘
2 , |
23.  The wave nature of electron was 23, SedgH @ O NGt Fid B T :
verified by : ,
(A) WP
(A)  Planck .
B
(B)  Bohr ®)
(C)  Rutherford © '
(D) Davisson and Germer (D) SfET R TR
24. The  equation A#.Apz‘:—; 24. FABT A% . Ap zﬁmﬁm%:
represents : | (A)  Udlo I ANTCll FHIGRT
(A) L. de Broglie equation (B) TEOAE @ R
(B)  Heisenberg’s uncertainty REr
principle ©) ) R
(C)  Aufbau principle
(D) gve @ fH
(D) Hund’srule
25. Which quantum number is not 25, S$<R T THGU q D FWieH
obtained from Schrodinger wave e T U A & ?
ion ?
equation (A) n
A n
(#) (B) I
B [
(B) © m
€) m
. (D) s
(D) s
3061 CHE 203 ' Page-9
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26.  S--#Te

) R DRI

26, }ic de-Broglie hypothesis 18
associated with : &) B gaxagrl @ aar gl
(A)  Wave nature of electrons o e
only gy et wer @ AR
(B)  Wave nature of photons © AT ) T Wﬁ]’.
only ‘ .
(C)  Wave nature of radiation (D) gl sl il @1 TR HPIC
(D) Wave nature of all
materials particles |
o ; : X R Sl
27.  Which of the following orbitals 27, foyer el A K
does not have any nodal plane ? ' THR?
(A) 1s (A) 1s
B) . 2p | B) 2p
(©) .3p o O 3p
(D) 3d | (D) 3d
28.  The radial part of an atomic orbital = 28. UH [RANEIY @eld TRT el Bl
wave-function depehds upon - 3R 9T R FRar i
(A) nand [ (A) n GﬁY l
(B): landm ‘ B) 13Rm
C) n,dlandm ' ‘
© 5 ©(©)  nl¥Rm
(D)  nonly |
| (D) Fdn
29.  The angular part of an atomic orbital .29. U WRAVAR Gedh qel Gope ol
wave function depends upon: . oIl Wi ol AT -
(A) nandl o |
‘ @ kg
(B) landm '
(B) I3dRm
(C) mnlandm © .
n,l
(D) monly m
(D) waq m
%l CHE 203 —
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30. Which

°f the following 30, fr ¥ PR RrgE-gaE i
electromagnetic radlatlons has o) -3 sfran B T ?
.?;a)xunji :;velength ? | (A) v — ool | |
(B)  Ultraviolet rays ) e W {' |
(©  Radio waves © e
(D)  X-rays : @) ; X- ol

31. Which of the following has unit 31, wagred § fe 7w ,m
cm™!in Spectroscopy ? ~ mtEME?
(A)  Frequency &) 3w
(B)  Wavelength ®) W
(C)  Energy © o
(D)  Wave number (D) T HE
32.  Which of the following will show 32. Fe d @ & W -
pure rotational spectrum ? o | TRRT e ‘? | '
(A) €O (4) Co
(B) 0 . B) O,
© H, ©) H,
® Ny @) N

33. The internuclear distance of ahetero ~ 33. Td fagm @'qwrul‘c?m Ll | .
diatornic molecule is determined by S e.m'qa{rﬁ?m? W D WEERD

~ which spectroscopy ?7 | gRI =ld "ﬁ Sl § 7
(A)  Ultraviolet spectroscopy ®» RIS @I@Eﬁf
| (B) Visible spectrQSCOPY B ' '(B) 93 @?@Eﬁ(ﬁ
(C) lRotational spectroscopy (_C) E[frﬁ?q‘cﬁ Wbl
(D) ‘Mass spectrometry . D) A '@I@e@
| CHE‘2O3V ‘ B Page - 11
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€0, & ¥Ra IR Wagh H T

34. The number of fundamental 34.
modes of vibrational frequencies argfedi @ Hiferd HIeT B e E
in the IR spectrum of CO, are : (A) 3
(A) 3 ® 2
B) 2 © 1
o o
35.  Which of the following will not ~ 35. = # BT 3avdq WIgH el <
give infrared spectrum ? (A) HCl -
(A) Ha (B) H,
B H (©) N0
(© N0 D) CH,
(D) CH, |
36. Raman lines on the lower 36. &9 MRy & TWH & HA XA Bl
frequency side are called : GE Sl 2
(A)  Stokes lines (A) e Y@
(B) Anti-Stokes lines (B) IR i’ETQ
(C)  Rayleigh lines © ¥
(D)  None of the above (D) TR # aﬂs‘ TS
37. Which of the following vibrational 37, €0, 3] &1 # T Airs T g
mode of CO, molecule is Raman 29
active ? @A) Fo '
(A) Bending ®) -’ i _
(B)  Symmetric stretching ,
(C)  Asymmetric stretching © | ST T
(D)  None of'these D) T PIg T
061 CHE 203 Page- 12
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39.

40.

Which of the following transition
is allowed transition ?
(A)

38, Fye 3 @ o, Wipa G &

n—g#
(B) n—g%
C) nm—g*
(D)  None of these
Emax of which one of the following 39,
compound is maximum?
(A)  Benzene
(B) Naphthalene
(C)  Anthracene
(D)  Acetophenone
Which one of the following  40.
compounds has maximum Ap,y
value 7
0
Il
(A) CH; —C—H
0
_ Il
0
I
(C) CHz—C—NH;
0
1]
(D) CHz-C~- OH
LEE X 3]

@A) n—o*
(B) n—w*
© m—m*
(D) ™ CUEARE]

P &% oFe AfE BT Emax
A @ ?

(A) doF
(B)  THRIelH
(© TN
(D) TR
e difret & 5 T A, @
A ifreaH B 7
0
Py |
(A) CHs—C-—H
o
||
B) CHy—C-0l
0
S
0
||
(D) CH;—C — OH
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