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Answer either in English or in Assamese.

1. Answer the following‘multiple—choiée
questions. 1x5=5
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(a) How manjr radial nodes does a 3p
atomic orbital possess ?
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An atom with a valence electronic

configuration of 18292
belongs to gcoup | ].S 2s 2p63s.23p
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(c) The square of a wave function, ‘I’2 is

found to be zero for a certain region of
an atom. This finding is interpreted as

(i) 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
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(d) Wthh of th
no isomer ; ae fOIIOng compounds has

K CH3CH2CH2CZ
() CH,cHO

() CH, = crel

| (iv) CICH, cH ,Cl

" o | W o ot e T R
- : Q) . CH3CH2CH -

), CHycHO
@) CH, - croy

(¢) The Compr6831b

gas is tlity factor , Z for an ideal

() greater than 1
(@) less than 1
(i) 1 |
) o
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2. Answer any five of the followmg questions :
' 2x5=10

wﬁmmﬁmmwm

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

3p SRRGR ARRIN FW (R(7) Rei<ice
LR (r) &L S|

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

Si T ST B Reumt ot
(¢) Find the Zf from Slater’s rule for an
Ar 3p electron.

bR as 7YTS Ar S SpWZeﬁ
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" (d) FisCh_.v . i
. given Céelp Tojection for a molecule is
' ~C0W; draw the Sawhorse and |

. Newman Projections for the same.
‘CH, - CHj
HO H _ HO -
IO ™ {4 mleon
cx, 2
Wq‘fﬁ o
% o AR Sy S —,
Bgen o i |
~ CH;  cH,
Hg H _ HOwiwa
OH — H wleen OH
cm, £
| CH
(e) Explain What j

(g9 Which compound is a stronger base?

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

| ﬁ»zm’cﬁ%wctwmmwmﬁ
Rpfs w2 - |

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

(ST FRCIIGPAETO! welieas el

G) What are Newtonian and non-
. Newtonian liquids ?

REsm . AT e o2
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3. Answ,
€T any four of the following questions : | H 3 o[l Ar 0o e xfes Redies -
. 5x4=20 | - | sjieifRs A (TR @3 T (=) ol iR
iiwm Wﬁm@wm | @ Li < 7| Ne e st <% afocz | 75e
(a) The graph 4 | Be W% N 5% @999 W% B W% O &
VerSus atomiq o r. 230N energy (IE) | o ? | |
through 4, (. LTIDET for the elements

the IE mcrea(slgure below) shows that

es fr :
| graph shoyg mam;n; L:: to Ne. Why the = 23001
mmaatBand at Be and N, and | B a0 Neled.
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Atomic Number (ARIRS L)

(2R TR *ifs)
First Jonization 'Energy (kl/mo])

(b)) Explain why halogens have largest

0
4 5 8
Numb Wi21416 12 electron affinities.
er (W‘fﬁiﬁ HT) : .
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atoms i, ehYbnd orbitals of the carbon
. Ollowing molecules ?
. 1+1+1+1+1=5
(‘} H3G.CH3
(@) H3C‘CH=CI-12
(iii) CH. CsC*CH o
(w} CH3CH" 0
" YRR oz
ooz Yy P oIy AR
b Becoy,
{lll) CHS.‘Cs C}j
@ Y ooy
Sketch thev .
o ¢ sh
Molecyy,. . PSS of the following
. arorbltals-“ L ‘
"op . HOWd F e O{s’ T2p and
- 0 thej : oy
” T energies compared ?
¢m-1) CHE /g 4+1=5
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(e) The compouhd 1, 2-dichloroethane
(CoH4Clp) is -nonpolar, while cis-
dichloroethylene (C;HpCly) has a dipole

moment :
Cl
Cl’ | c c1
I / N\
H H. H H

1, 2-dichloroethane cis-dichloroethylene

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

polar. |
1, 2-ORF I (C,H,Cly) T4 B8 cis-
G LRI (CHpCl) T R R @ Wil

Cl Cl A |

L € a
H—C—C—H =

N 2 N

H ‘H ’ - H H
1, 2-CRFIRA : cis-ORFTIRER |
(Tt PR W Ko SR et gt <=1
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() Br
Tetly explain Planck’

(g} Define

i e
© Viscosity of g liquid

1+4=5

5 :
) What Y SN
S Eleriis 9 |
B Yle S temperat
at Bo ure ? ShOW
I )
3 Vie s e 5
here Crature, 7, =%
COnsta a B Rb
nts are
TR - van der Waals
% Ry i 1+4=5
T N
RiI=G SHEE W—T
Rp Tw 4 2
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y one of the following questions :

Answer an
10x1=10

oo frart <t enR Tet 918
goes from one chair
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 : 2.5%x4=10

(@) As cyclohexanc
conformation to

SEGE
[N ;5:3_

Conformation e
half-chair conformation

(i) Why is the
(with high energy) ?

very unstable
" (1Y) Why is twist boat less stable than
the chair conformation ?
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(1'1)) Identlfy th

the bOElt ce ﬂag_

(b)

Energy xife;

(@)
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(iii) SR S 61-‘;{331’@ qle TEFHASCE
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(i) e TFTAO catel’al 23 (G0

Rl

Bohr gave an atomic niodcl based on

quantum theory.

(i) Briefly describe Bohr’s theory of
hydrogen atom and how it explains
the appearance of an emission

spectruil.

(ii) The first line -of Balmer series
occurs at @& 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 ?

What are ground and excited
states ? 4+4+2=10
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(c)

(@

(i) M carcﬁa YUY (FUF ORI
656.3 nm| @3 RAF Feofe ToS
FFY I e s =g Remm 2

(i) BT O Trefre w1 fe

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

TR Tel, DI Bt e R S

KE | ©ler TR 43 o S b T,

IR g3 DR SRR Shned |

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-1. 3+4+3=10

POl w12 et sice e | 2epies =) B

Wmﬂﬁ‘fﬁmﬁﬁmwml !

9Bl 0.02 cm S TR Mee AT
SR BT Refy w11 (o oM 72.8
dyne cm-1) | o
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