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B.Sc. (Pass Course) 5th Semester
Examination, December-2022
CHEMISTRY
| Paper - P-XV CH-301
Inorganic Chemistry

2’7?6 allowed : 3 hours] : [ Maximum marks : 29

Note: Attempt five questions in all, selecting one question

Jrom each Section. Question no. I is compulsory.

#a-m@vg#@wvwwvmgc@ BT G 797
FIT | F97 g 1 sfar &

I.  (a) Whatis chelate effect? A 5x1=5
(b) Define Bohr Magneton. |

(c) State Curie-Weiss Law

(d) Define Spectrochemical series |

(¢) Define L-S coupling.

(®) @i gema 77 3?2

(@) X AP A oRehE @

() Frd-da Fram @ TR

(7) WEIHNFT u B o gk

(8.) L-S 79 @ aRwfig ik
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2. (a)
(b)
3. (a)
(b)
4. (a)

94001

(2) . 94001
Section - A |
g - A
Give number of unpaired electrons in strong and
weak field for . 3
(i) Cr?¥ (i) Co* (ii1) Cu*
. e R s e g 4 g g8
$ de sagd-

(1) Cr? (i) Co* (i11) Cu*

How does Crystal Field theory explain the colour
of co-ordination compounds? 3

e a9 Rrar o ST @ Te-daet AP 3
T @ AT FXAT &7 ‘

Explain crystal field splitting of d orbitals in
tetrahedral field. 3

TR & F d Ferhl & b & faues @
T HifeT

Give an account of limitations of valence bond
theory. &

wmaamﬁa%mmﬂm@ﬁa‘m
I |

Section - B
gus - ¥
What is log f ? How is it related to the stability of
metal complexes? Explain. 3

logﬁw%?asﬁmw@mgma‘»w@a
¥ g 87



(b)

(b)

6.. (a)

(b)

94001

(3) 24001

What is trans effect? Explain the theories for it.3

g uvE R/ R e fau Rrerdl @ amen
HIFTQ |

Section - C
gus - g

Explain Chelate effect. Discuss the stability of
complexes with respect to size and number of
chelate rings. 3

FIAC TAG P IRAT HIOT | SR T Blale
qad H = & Hed aid Sfeal & wiie Ht
fqd= =T HivTT |

What is basic difference between thermodynamic
and kinetic stability. Give example. 3

AT qe T T & A ST STY

T F? X AR

Describe Gouy's method for measuring magnetic
susceptibility. 3
T G B A & R @ R
gu Hiford |

What do you understand by diamagnetic-
paramagnetic equilibrium in solid complexes. 3

oy wfee B Uk G- A @ a1
T FHI o7
[P.T.O.
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(b)

(b)

(b)
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Section - D

gvs - §
What is quneching of orbital angular momentum?
What are the conditions? 3
wﬁaﬁvﬁaﬁcﬂsmw%?sﬁw%?

Calculate the magnetic moments for the following

ons:- %\
()¢ Coit: (i) Cr*
(ifi) [Fe(HLO)J"
RreRifd omael & foe g emgen i O
oI ‘

(1) =Co** (1)=7Cr 7
(i11) [Fe(H,0),J’
State and explain Laporte selection rule. 3

AT P # SdEd quT sy |

Calculate microstates for d', d? configuration. 3
di. d2 = & fog gererawet @l O HIfTT |
Draw Orgel diagrams for d' and dsystem. &
dt @ & P & foeiia emal & b
HITTT |

Find out ground state term from

(i)' 'S:°PSD, °F,'G

(i) 'S, %P, D, °F, 'G

Fre @ Freiaq ol 98 §1d. &lfoie ¢
(i) 'S.°P,'D,°F, 'G

(ii) 'S, %P, D, °F, 'G

(S
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B.Sc. (Pass Course) 5th Semester
Examination, December-2022
< PHYSICALCHEMISTRY
Paper-XVI, CH-302

Time allowed : 3 hours] [Maximum marks : 29

Note : Attempt five questions in all, selecting one question
Jfrom each section. question No. 1 is compulsory.

e : 4% g7 & % 997 ¥ 997 FY §¢ B W
997 o | 997 Go 1 Sifrard &1

1. (a) Explainthe term "Polarizability". How it vary? |

‘YAIHTONIAr U AAT HIN | T8 G
ThR 9@ qRdfad Biar 27 "

(b) Explain the origin of quantum mechanics?
C FICH TR & I Bl AT BT |
(c) Whatdo you understand by Doppler broadening?
SR fARIRT § o9 T FHI 87
(d) What are pyroelectric substance?

JAMfEd T @ 87

(e) Write the vibrational frequency of carbonyls in
Aldehydes and Ketones. 5x1=5

wEeES! qu FEA A wEitE @ B
Mgy forfT |
 Section-A
qUs-4
2. (a) Discuss Planck's radiation law? 2

wF 3 e Fam i e e
94002-P-4-Q-9(22) ~ [P.T.O.



(b)

(b)

4. (a)
(1)
(i1)

(b)

794002

(2) 940

What is the concept of particle on one-dimens;jgy,
box? Write the Schrodinger wave equation for sy,
a case? How can this be solved for @ andE? 4
o o a § o @ omeren w2

EIEBIT & AR & 1g e ST FHIERT %rf@n,
¢ amn%iﬁqgﬁﬁ?ﬂwﬁwmw
Tl 87 ~

Define Hermitian operator. Give characteristics
of the Hermitian operator. Discuss its significance
in Quantum mechanics. 3

Eﬁﬁﬁmﬁqﬁﬂﬁﬁaﬁrﬁmgﬁﬁw
F FAuarett @ FaRd | &=icH Hﬁﬁﬁsﬂ%
qee & faae ST |

Explain the Compton effect and Photoelectric
effect. 3

FIFqE UAE T ST e e
zﬁﬁﬂl

Section-B
qus-g
Explain the following terms: ;

frafafad s @ amen G

Magnetic permeability

DY G

Magnetic susceptibility

DA TR

The bond length of H-I bond is 1.60 & and its dip°"

e
moment is 0.38 D. Calculate the percentage of l,,

character of H-I bond. ;



5. (a)

(b)

6. (a)

(b)

7. (a)

94002

(3) 94002

H-1 STS-9 300 afrarsy avad 1.60 A 2 e 56

fagga 038D
W%ﬁ%ﬁl A & AT TARE

7
What is dipole moment? Write its 1mportant
applications.

faga et 1 27 gwd qewet e ﬁftcm |
Derive Clausius-Mossott; equation, What
important results you can draw from it.

FANIT A THIBT 3y
MY BN Fo@r gRem ﬁ%qé?ma

Section-C

LCRCE |
State and explain Born- Oppenheimer
approximation.

SH-ATTEMT GiTehe Bl FaEd q w@ |
Write note on the following in reference to
rotational spectrum.

gil i $ et 3 P

(i) Population of energy levels
Tl W/ BT
(ii) Isotope Effect
A T

Explain why molecule behave non-rigid rotor.
Write expression for the wave numbers ot
rotational levels of a non-rigid rotor.

W@ _ Eﬁ’ffib'@

89
(§O)

[P.T.O.
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(b) The farinfrared spectrum of HI consists of a series

8. (@
(b)
9 (a)
(b)

94002

of equally spaced lines with Ay =12.8 cm™'. What
is (a) the moment of inertia and (b) the internuclear
distance? 3
HI % X SR avimd § Ap=12.8 cm' @i
FHM A Al J@mett @ b aen fiad ¥ g
&? () @ B empt qu (@) R RE
g7?
Section-D
qus-gq

Discuss force constant and its variation? How it is
determined. 4

I R A1 6% I @1 R S |
SR MaRT 9 B S 87

Calculate the force constant for the bond in HC/
from the fact that the fundamental vibrational
frequency is 8.666x10138-!. 3
5 T H 6 A T Ry 8.666x1015s-
€ HCIH oo % R aq Remis & wory
I |

Discuss Vibrational Raman spectrum of diatomic
molecule. How P, Q, R, branches appear. 3

[T o7 & = T ol & foer
FIGT I P, Q, R, AIr@md frer v & R 3 37
Discuss Classical approach to Raman effect. 3

mn‘aﬂaa‘asﬂﬁhmzﬁﬁﬁwﬁﬁm
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B.Sc. (Pass Course) 5th Semester
Examination, December-2022

CHEMISTRY
Paper- XVII CH-303
Organic Chemistry
Time allowed . 3 hours] [Maximum marks : 30
Noge: - Attempt five question in all, selecting one question
from each section. Question No. 1 is compulsory.
T9F @78 § GF 9T @ T 600 5T T Ui
g7 FIST | J97 Go 1 7ard &1
I. (a) Howmany equivalent protons are present in vinyl
chloride? 6x1=6
AT HAgE H by @Hged IS SuRed
e 1 482 41 '
(b) Whatis Spin-sbiﬁ coupling?
RO T T 27
(c) How do epimers differ from anomors?
Al 8 TR & TR e d R 8
(d) Whatis invert sugar?
HEEH AT HT &7
(¢) Complete the reaction:
C,H,MgBr +CH,CN -»
aAtafT & g i
C,H,MgBr+CH,CN -
(f)  Whatis chemical shift?
aEtE e /& 87

94003-P-4-Q-9(22) [P.T.0.




2. (a)
(b)
3 (a)
(b)
4. (a)
94003

e 94003

Section-A (@’3-35)

Explain the number of PMR signals would cis-and
trans-1, 2- dibromo cyclopropane shows. 3
R o oie-1, 2-3RaT R & Sy

TN A PMR Gl $ S B GAAEA |
Arrange the folloWing in order of increasing value
of chemical shift: CH,, (CH,), Si, CH,Br, CH.@H.
Give reasons for year answer. 3
Tl RudarT d ded 9N & B A
T &l aafed @i CH,, (CH,), Si,

- CH,Br,CH,0OH | &9+ It & 1T &1 e |

--A compound having molecular formula C,_H

107 714

show two singlets in PMR spectrum : 8 8.0 for SH
and 3 1.0 for 9H. Assign structure to the compound
giving reason. 4
AMD FoI C H,, 7l TF difH PMR oimd
o &1 Uehehl &I Tl 8: SH 3 T §8.0 @& 9H
% fo §1.0, AMF & T T B BT AW
gJ i %‘liﬁm S

Explain shielding and deshielding of protons. 2
MEFT @1 NSt qan isfifesT 9 e $fm )

Section-B (@Tg—@)

How can PMR spectroscopy be used to distinguish
between ethane, ethylene and acetylene? 4

TS, ZUIM T Wyeeie 3 9y e =3 3

ffm PMR WEgendt &1 B wer @ g
fRar ST gepar 27 |




(b)

S. -(a)

‘.
- ()
(iii)

(i)
(i)
(b

(3) 94003

Discuss the factors on which the value of chemical
shift depends. ' 2

I BRH FH EE H W EEtE
Reriaer &1 A9 MY & g1

Assign the structure consistent with following set
of PMR data: 4
Molecular formula C H Br.

Multiplet T7.85,2H (ii) Triplet T7.25,2H
Triplet T6.62,2H  (iv) Singlet T2.78.5H
PMR &Tihel & frefoiag ag=d & 91 §7d
Hem Midw FiT:

3vTfeeh oI~ CH, Br.

TEH T17.852H (i) BE 17.25.2H

fércﬁ 16.62, 2H (iv) TH®H T2.78.5H

- Discuss limitation of PMR spectroscopy. 2

 PMR EFEERNT & e @ e S |

(b)

94003

“Section-C (@v=-)
What is mutarotation? Why does it takes places?
Give mechanism. ' 4

mﬁaﬁ%w%?aaﬁém%?m
ERICIR !

Fructose have keto group and glucose have aldehyde
group but both reduces Fehling solution.

Explain 2
ez e Mo ol am%amlqaﬁqza
Q@%@Hﬂ@m SeleT faeas
H FA &

[P.T.O.
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7. (a) ExplainKilliani-Fisher synthesis. 3
| ehfeTarl-feeR deaioor @l A i |

(b) Howthering structure of glucose was determined?

Discuss. ' 3
@E{%awﬁmamﬁwéﬁﬁww
oqr¢ fqagar Fifn '
Section-D (@“'S'-ET) »
8. (a) DrawHaworth structure of: 2
(1) Maltose ‘ (11) Lactose
=1 @l efad deae Riftm iR
(i) "R G SR
(b) Differentiate between starch and cellulose. 3

T U AT B A e W g i
9, (a) What happens when methy! Lithium reacts with: 3
(1)  Equal proportions of CO, |
(i) Excess of CO,
(i11) CH,CHO '
R B e furd dfem B 3 any
SATHfRaAT e @ 5 *
(i) CO,®I gqH U
(i) CO, @ iy
(iii)) CH,CHO
(b) What are the precautions in the preparation of

Grignard reagent? Prepare 2-Methyl - 2-butanol
from C,H Br. 3

e et & frmfor & e o 3
CHBra 2-fema -2- ogeria dar ik
94003



