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1. Answer the following multiple-choice
questions. 1x5=5
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(@) How many radial nodes does a 3p
atomic orbital possess ?
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(i) 1
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(iv) 3
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An atom with a valence electronic

configuration of 1s22s22p63s23p3
belongs to group
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() The square of a wave function, ¥2, 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

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

(@) The probability of finding the
electron in the region where is low

(v) The shape of the orbital will be
spherical
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(d) Fischer projection for a molecule is (g) Which ; :
given below; draw the Sawhorse and compound is a stronger base ?

Newman projections for the same. O o)
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CH, CH, (h) Why does the behaviour of real gas
HO ——H - Hoi 3 deviate from ideal gas behaviour ?
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(e) Explain what the photoelectric effect is . gas 5 Compress1b111ty oion of i
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(/) What is inductive effect in organic Newmn-arel. Nfawtoman and non-
molecules ? lan liquids ? ..
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3.

Answer any four of the following questions :
5x4=20
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(a) The graph 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?
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() Explain why halogens have largest
electron affinities.
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() Briefly explain Planck’s quantum theory
and explain what a quantum is. What
are the units for Planck’s constant?

3+2=5
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(g9 Define the co-efficient of viscosity.
Discuss the effect of temperature and

pressure on the viscosity of a liquid.
1+4=5
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(h) What is Boyle’s temperature ? Show

that Boyle’s temperature, Tj N>

: ‘ ’ Rb
where a and b are van der Waals
. constants. 1+4=5
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Answer any one of the following questions :
10x1=10
T Rzt @bt e Ted 9 ¢
(@) 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
: Wii/'sq_cﬁ R |
o =1
half-chai _chai
alf-chair e half-chair
Tﬂ?f twist-boat twist-boat
gl S e AR A
ME.EEE-__; chair

Conformation Sl

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

(i) Why is twist boat legs stable than
the chair conformation ?
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(iii) W}}at is responsible for the fact that
tw1§t boat is slightly more stable
than the boat conformation ?

(iv) Identify the fla
g-pole hyd ;
the boat conformation}.f T 1n_
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Bohr gave an atomic model based on
quantum theory. ek

(i) Briefly describ
hydrogen atom
the appearance of a
Spectrum.

(i) The first line of Balmer se€ries
OCCULS ats s 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 ?

e Bohr’s theory of

and how it explains
n emission

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