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The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following multiple-choice
questions. 1x5=5

woTe Wl ePTRe Teq forte 1 8

(a) How many radial nodes does a 3p
atomic orbital possess ?

@ O
(i) 1
(i) 2
() 3
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(i) 2
(iv) 3
(b) An atom with .a valence electronic

configuration of 1s22s22p63s23p3
belongs to group

UK

@ 5.

(i) 11

(iv) 15
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(@) 5

i) 11

(iv)- 15
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(c) The square of a wave function, Y2, is
found to be zero for a certain region of
~an atom. This finding is interpreted as

() It is highly likely to find the
~ electron in this region

(i) The probability of finding the
electron in the region where is null

(i) The probability of finding the

- electron in the region where is low
(iv) The shape of the orbital will be
spherical : '

@Bl AT (P! A1 TS B} OIS TR
50 T A (oA 51 | 2 S e gt
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(iv) SRRGTOR W% QIS
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(@) Which of the following éompounds has
no isomer ?°

()  CH,CH,CH,Cl
(i) CH;CHO
(i) CH,=CHCl
(iv) CICH,CH,CI
oot ml GRATB! CTI TG R
@) CHCH,CH,C
"_A(ii) CH,CHO
) CH, = CHCI
" fiy) CICH,CH,CI

~(e) The compress_ibilitj) factor, Z for an ideal -
' ‘gasis :

(i) greater than 1
(i) less than 1
i) 1

(i) 0
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i) 1

(iv) O

2. }Answer any five of the followmg questlons
= 2x5=10

(a) Plot the radial part of the wave function
(R(r)) versus radius (r) for the 3p orbital.

' 3p SRR ~ARREH TR (R(7)) ﬁﬂ@r
E]W&ﬁ (r) G S|

(b) . Give the ground state electronic
configuration for Si.

Si 3 e FEg Ry foraii - 'A

() Find the Z,y from Slater’s rule for an
- Ar3p electron |

'mﬁzwwmaspw@azeﬁ
sl B[
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(d) Fischer projection for a moléqule is
given below; draw the Sawhorse and
Newman projections for the same.

CH3 ?
HO - HO:[:
. H—— = OH
- oee @bt YR e wferet el Tz ol =
T AR FHOTH STl vfﬁw |
CH, g
HO ——H HOI
H —— -t OH
CH3 _ | C.;-Is
(e) Explain what the photoelgctric effect is
meant by.
SEIRIGTeT ARG T [F gy 741 |

() What is ‘inductive effect in organic
molecules ? '

‘mwawmﬁamﬁﬁs?
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(g) Which compound is a stronger base ?

O

S N e "

(h) Why does the behaviour of real gas |
deviate from ideal gas behaviour ?

7 AT (TR S5 S (51 BRI IR
Rpgfe e

(i) Define the compressibility factor of a
gas. ‘

(TR FRCPIBTATO! eI e |

() What are Newtonian "and non-
Newtonian liquids? I

FresTa o o FOBTT o e
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3. Answer any four of the following questions .
L . o 5%x4=20

(a) The gréph of ionization energy (IE)
versus atomic number for the elements

through Ar (figure below) shows’ that

the IE increases from Li to Ne. Why the

graph shows maxima at Be and N, and
- minima at B and O?

__ 2500
3 _ He
8 2000 . Nete
~
(% = } .
- ? 15&30! N{ dm
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<] S
5 g 500 1. K1Y Si
5 8 L bla 41
& 0 2 46 810121416 18

vwi % Atomic Number (SHRWIRS ed)
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(b) Explain why halegens have largest
electron affinities.”

=
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(c) What are the hybrid orbltals of the carbon.
atoms in the followmg molecules ?
: 1+1+1+1+1=5

(i) H;C-CHj
(i) H;C-CH=CH,
(iii) CHsz—C=C-CH,OH
" (i) CH3CH=0 |
(v) CH;COOH |
oo TRl SRS 26 PR AT RS
SRR R | '
() HsC-CHy
(i) HsC-CH=CH,
(i) CHsC=C-CH,OH
(iv) CH;CH=0 '
(v) CH3;COOH
(d) Sketch the shapes of the followmg
molecular orbitals : Ols, Oiss T2 P and
7r2p . How do their energies compared ?
| 4+1=5
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(e) The compound 1, 2-dichloroethane
- (CoH4Cly) is nonpolar, while cis-
dichloroethylene (C,H;Cl) has a dipole

moment :.
Cl ~ ‘ Y
H—C—C—H =
| : / N\
H H H H

1, 2-dichloroethane cis-dichlorbethylene

On the basis of bonding considerations,
explain why 1,2-dichloroethane is
nonpolar but cis-dichloroethylene is
polar. ’

1, 2-CRF TR (C2H4Clg) AN Y cis-

TR (CHLCl) T R = I S|
cl Cl o

11 Cl
H—C—C—H \c.=(,/

| / N\

H H H H
1, QW’%QH Wwﬂ
m@ﬁmﬁﬁ@wﬁm«rmw
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(f) Bneﬂy explain Planck’s quantum theory
and explain what a quantum is. What

are the un11‘:sr for Planck’s constant ?
3+2=5

AT (RO ©F 5 PR F ST (PRIBH
A B TG | 2RI 4779 (AR [
(g) Define the co-efficient of viscosity.
Discuss the effect of temperature and
pressure on the _viscosity of a liquid.
| 1+4=5
sl Y] Al A7 | SR AT 8oiFe
THee! Wi HIoR PSR SICEDA B |

(h) ' What is Boylc’s temperature ? Show

o ‘ a
that Boyle’s temperature, Tp TS
where a and b are \‘rafn der Waals
constants. : ~ 1+4=5

‘WW%?WWWW

TB‘R_b ?I’@ a A bWﬁWWl
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4. Answer any one of the following questions : |
, , 10x1=10

o Rl @bt e TeT 79 ¢
(@) As cyclohexane goes from one chair
“conformation to the other (note that
~ the two chairs are equivalent), it has to -
go through several other forms
(conformations) — half-chair, twist boat,
and boat, as shown below: 2.5x4=10

Al | "
half-chair e half-chair
B -/
5

chair

‘. Conformation el

(i) - Why is the half-chair conformation
very unstable (with high energy) ?

(i) Why is twist boat less stable than
' the chair conformation ? B
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(i) What is respons1ble for the fact that
twist boat is slightly more stable
than the boat conformation ?

(iv) Identlfy the flag-pole hydrogens in
~ the boat conformation. -

DIRT I B 5! SRR o[ O 9Bl 5
) O SRS (SRR A A RS
st | (32, IR — S5, ARFCAR e

I S St ¢
C‘% half—chair i
@ /4
=]
- M@
chair chair

Conformation W‘V{

() SO A WS Wﬁaa B2l (*1?@
@R

(u) SRR NS W‘?@Iﬁsﬂﬁ?ﬁmﬂ‘ﬁ
- W /e
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(i) SRt e SR IS W‘?{@?ﬁ?
w@e 79 R P e

(iv) e TFHAS CFaAsta ﬁtimmzasam
- (e

(b) Bohr gave an atomic model based on
quantum theory.

(i) Brleﬂy descnbe Bohrs theory of

hydrogen atom and how it explains

. the appearance of an emission
spectrum

(i) The first line of Balmer series
occurs at a wavelength of
656.3 nm. What is the energy
difference between the two energy
levels involved in the emission,
which results in this spectral line ?

(i) What are ground and excited

states ? 4+4+2=10
[ (PRGN 0T eoF iR o1 vnamcﬁ%as
oifE el |
() - TGS AT I O 5 ﬁw
ol 9 W 3 R R e e

FoffeT) I I IS Fvary
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() I (AT WA @A O 0y
656.3 nm| 9% @R Ffwe wite
T IO e e Ay R

(i) SR oS Trefers w1 e '

~ (c) .Define critical temperature, -critical
- pressure and critical volume. Derive the
expressions for these critical constants

_in terms of van der Waals constants a

and b, - 3+7=10

TS B0, T/ Bt Sis TR WO

e ol | SloR R &3 a R b A,

FIeT 47T (PWIR A& Sfenedt |

(d). Define the terms surface tension and
surface energy. Derive an expression
for surface tension determination by
capillary rise method.

Calculate the height to which water will

rise in a glass capillary if the radius of

the tube is 0.02 cm. The surface tension

of water is 72.8 dyne cm™l. 3+4+3=10

- fRio R SPIeR iKeE T | TR weT B

AT IO el A o1 Syl Sferea |

. 961 0.02 cm FRT TR TSI AR R

‘ .eﬂﬁa%@aﬁﬁwu(ﬁaw 72.8
dyne-an!)|

————
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