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CHEMISTRY ’

(Honours Generic/ Regular) ,
‘Theory Paper CHE-HG 1016/ CHE-RC-1016
Full Marks — 60
Time — Three hours

‘The figures in the margin indicate full marks
for the questions. .

Answer either in Engl;sh or in Assamese.
I w2\ SENEe Tew R
1. * Answer the following questions : 1x7=7
oo il oM Bew frr:

(a) Name the region of electromagnetlc spectrum
in which Balmer series lie. '

v e Roge e e ARt B

(b) Idéntify the following as electrophiles or
nucleophiles.

wﬁmwiﬁmwwﬁ@@mwmﬁ
o =11

CCL, NO,*, NH,, FeCl, '
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(© What is a meso-compound ? |
[ B RGN P T

B ,(,d) What is the angular momentum of an electron
in 3p- orbital ?

‘3pmﬁﬁaswim§1m@?lﬁasw
ﬁmﬂ?

- (e) Whlch of the followmg molecules are polar
and non-polar ?. .

| wwwmmmmm?
© el ot |
co,, SO, SOCI-Z*NF

(H) Explain why NaCl is water soluble but Nal
is not. =

NaCUﬂﬁ’l@&‘aWIﬂﬁ\sNalmlwqml

(8) Which of the following molecule is optically

active ?
wors fmt GRS o S e ¢
- CHO FOoH
1 H——OH
VH OH H—l—-_oH.
CHOH ' COOH
@) . (ii)
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2. Answer any four of the following questions :
- 2x4=8
wee A iERT ffr I BIRGE Geq forars

(a) What is meant by Zeeman and Stark effect ?
o I B oo S R e 2 |

-(b) Draw - the resonatmg structures of the

. following :
Saic] ﬁznm{{a FATAT A5 S 2
@) . Clo,” (i) NO,

(c) ‘With the help of VSEPR theory predict the
shape of the following molecules :

VSEPR w TS wee GEd w PR
oipfs fAdixa %=t

(i) CFF, . . (ii) :SF',
(d) Draw .the molecular orbital energy * level.
dlagram of N, and ﬁnd the bond order of

N, and N“‘ .
: Nwﬁam@mﬁfb’ﬁmﬁawmw
% N, WN*?WW%‘ml
(e) State and explam the Saytzeﬁ"s rule.
| cozoraE et BRogR =
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3. Answer any three of the following questions :
' 5%3= 15

| Wﬁmm«ﬁmﬁﬁmw«w

(a) (1) The dlpole moment of HF molecule is

191D and the bond length of HF

molecule is 0922. Calculate the per
cent ionic character in HF. 3

HFY faore ane 191D @i, AN tray’
0928, HF “os=i Wi o4 fefy 11

(ii) Explain why AICL, is ionic in aquous
solution but anhydrous AICI, is covalent. *
A AIC, T g AICL Afie wfigs
R wEdE of o R v
(b) What is lattice energy ? Explain the use of

Born-Haber cycle in determining the lattlce,
energy of a compound. T 5

ﬁﬁi*ﬂ‘?ﬁi?@ﬂaﬁ?ﬁﬁiﬁ%ﬁma‘f

C@Nmﬁﬁmmmaﬁw:

() (1) Write down the mechanism of electro-
“philic addition of Br, to alkene. 3

';mﬁwma?m?%ﬁn ooy ﬁf‘:rpzna
'mﬁﬁﬁm
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(11) What happens when propyne is warmed
- with CuCl ? - 2

CuCH wivf® @iz =W IReT 6 24 2
(d) Draw the chair and boat conformations of
cyclohexane. Which form is more stable and
why? -5
PHIN I W QW ) S |
! SEel @R R Wi /w2

(¢) Deduce from Bohr’s theory : -5
TR ©GE o afSH w1 ¢ '
_ 2n’7me’
B = w7
4. “Answer any thrée of 'the following questions :
B - 10x3=30
wore fir ePei ﬁ @I b Tew forars

(a) (i) Write stable structure of tans-l, 2-

. dnmeﬂlylcyclohexane | _ 1
§-1, 2— @fiﬁ%ﬂ%ﬁm IR IR
ﬂm e
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(ii) Write down the products formed when
pent-2-yne is treated with hot alkaline
KMnO,. . o 2
wie FEEW KMnOF @9 (or5-2-oi%m

. Rigme Seom. @l (Towet frdtl

(iiii) Assign R/S conﬁgufation of the follow-
ing compounds . ' -3

Wﬁmcﬁmmmaﬁ%ww

CHO

——‘-‘OH Br—-‘—-Cl HC—l—

CHOH

- (iv) Explaln prochlrallty with an example 2
G RS a’asr“mﬁf% I A

(v) Define specific rotation of an optically -

active- compound. 2
R ST G aﬁaw’lﬁwg‘ﬁw
Qe, ferat |
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(b) Write about the following: - 2%x4=10 - -
wors ol o R s |

® Mechanism of ummolecular ehmmatlon
reaction.

mqﬁawwﬁmmﬁmﬁﬁl

(ii) Huckel’s rule of aromatlclty

mﬁﬁﬁn@WW%u

(iii) Ozonolysis of alkene.
| IR S AR
FO | . @iv) Wurtz reaction.

' S Rfdrml

() G) Explam Fa_;an s rules relating to covalency
in ionic compounds. - 4
R AR A TR FE
TSR I F4 3

(ii) How can some molecules having polar
bonds be non-polar ? Give two examples.
2 .
4T <E - 4R SRR cam"tas W?PJ 'Q’EI
AT 2 ! St fiea

(iii) Why is dipole moment of NH3 is greater
than of NF,? 2 .

NH?ﬁIﬂWNFW@fiﬁW?'
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(iv) Explain’ why in PCl, axial.bonds are |

longer than equatorial bond 2 -~ 2 .
PCI T Pt Argfr R Aol e |
- PR el | |

(d) (i) State Heisenberg uncertainty principle

- and give the mathematical form of the
principle. Calculate the uncertainty in -~

~the position of an electron if uncertainty

in its velocity is 0.1% of the velocity of

light. : 4
mﬁwmﬁmmm
AT w0 Al R BR SRR .
wfesTel W 1 T 29 @ﬁawﬁm@
AT @1’ 0.1% =)

(i) What is radial node ? How the number
of radial nodes of a wave function is
related. to principal quantum number (n)

- and Azimuthal quantum number (J)?
- Find the number of radial and angular
‘nodes of 3d and 4f orbital. 4

@RS FT F ¢ SR ToN GBI @I
TCI MY Y RGN Y - (n) WP -
RS Rrom WYt (I eoive [ms
ST 31 7 3d o 4f SRRGR QRaE wie
AR Tex IR [ =4
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* (iii) Calculate the wave number of the
shortest. wavelength transition in the
Balmer series of atomic hydrogen. 2
AR 2R T I T iR 5
SRS @ FEFIR TR R S |

© @ Kix)letic‘energy of an electron is given as_
4'5x10]. Calculate the de Broglie -

wavelength of the electron. 2 7
o | B! FERET AR T 45x10PL R
~ ] & o wel R AW Rl =) :

(ii) ‘Draw the E-and Z-isomer of but-2-ene.
o 2
RE5-2- ¥ E 9I$ Z-WEA o= 34

(iii) Why is benzyl carbocation more stable
| than ethyl carbocatlon ? -2
- @ﬁi ?.[f@!a R e .

@iv) How can ethyne be prepared from CaC ?

CaC.}! vﬁt-iam feis oge ¢ﬁa MR ¢
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(v) Calculate the heat of formation of KCl

from the following data: 2
| were At SRR #|t KCIR st ot e
s ' ‘

~ Heat of sublimation of K = 89 kJ mol!

- K3 Seeien oot =89 kJ mol™
Ionisation energy of K =425. kJmol™
Ka SR - A% =425 kimol?

Dissociation gné@ of CL,=244 Kimol!

| CL7 Rate R =244 Kol

" Electron aﬁimty of Cl=-355 kJmol™!
CR ¥=RE aMf% =—355 kimol™

Lattice energy of KCl=-719 kimol"

5 Kcn«a @Bs W =-719 kImol!.
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