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

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

(i) 0

(ii) 1

(in) 2

(iv) 3

Contd.



3p ?

(i) 0

(ii) 1

(Hi) 2

(iv) 3

(b) Ail atom with a valence electronic
configuration of .Is22s22p^3s23p3
belongs to group

(i) 3

(it) 5.

(in) 11

(iv) 15

1 s22s22p63s23p3
•5#!^ ̂5liiR5t^ ^51^1% I

(i) 3

(ii) 5

(ni) 11

(iv) 15
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(c) The square of a wave function, 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

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

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

(iv) The shape of the orbital will be

spherical

-srR ̂  1 %rt^ ̂
•'IM s '

(i) ^

(ii) ^

(Hi) ^

(iv) ^^RcGoicgh ̂ 511^ cmm^
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(d) Which of t±ie following compounds has
no isomer ?

(i) CH3CH2CH2CI

'(ii) CH3CHO

(in) CH2=CHCI

(iv) CICH2CH2CI

(i) CHgCHaCHaC/

(ii) CH^CHO

(Hi) CH2=CHCI

(iv) CICH2CH2CI

(e) The compressibility factor, Z for an ideal
'  * gas is

(i) greater than 1

(ii) less than 1

(ni) 1

(iv) 0
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(i) 1 ̂  ^5if^ . - .

(iij 1 ̂  ̂

(Hi) 1 ,

(iv) 0

2. Answer any five of the following questions;
2x5=10

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

(r) I

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

Si ̂  \(y[^ I -

(c) Find the Zgff from Slater's rule for an
Ar 3p electron.

esfSm Ar ̂  3p Z^ff
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(d) Fischer, projection for a molecule is
given below; draw the Sawhbrse and

Newman projections for the same.

CH3
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^ ̂5rR» I
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(e) Explain what the photoelectric effect is
meant by.

^lWI<f>S<l"3;jI^<l» ^ ̂ TNlf

(f) What is inductive effect in organic
molecules ?
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(g) Which compound is a stronger base ?

o  ̂

-:C^ -:
(h) Why does the behaviour of real gas

deviate from ideal gas behaviour?

1^,

(i) Define the compressibility factor of a

gas.

(j) What are Newtonian and non-

Newtonian liquids?
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3. Answer any four of the following questions:

5x4=20

Rc^lcii i>iR5i o

(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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H ̂ Ar ̂ 5^ •

(7r«rf"S^
C^ Li^^ Ne ^lil^<M®t*t1%^if^l ̂
Be ̂srt^ N i%?f ^srl^ B ̂srRi) O ̂ooT^
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(b) Explain why halogens have largest
electron affinities.

^sriTit^ ^cqloo 1^, ̂MTf
^1
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(c) What are the hybrid orbitals of the carbon
atoms in the following molecules?

1+1+1+1+1=5

(i) H3C-CH3

(ii) H3C-CHCH2

(Hi) ch3-c=c-ch20h

(iv) CH3CH=0

(V) CH3COOH

i%?

(i) H30CH3

(ii) H3C-CH=CH2

(Hi) CH3-C=C-CH20H

(iv) CH3CH=0

(v) CH3COOH

(d) Sketch the shapes of the following

molecular orbitals: cr^g, <7^3, n:2p and

. How do their energies compared ?

4+1=5
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^Is' <^ls' ^2p ^*2p
^Tf l *ffW

^oi*<l\ei<P^R^ C<PW"3^f ?

(e) The compound 1,2-dichloroethane

(C2H4CZ2) is nonpolar, while cis-
dichloroethylene (C2H2CI2) has a dipole
moment:

7^' a a
H—C—C—H \ = </

1 1 / \
H H H H

1,2-dichloroethane ds-dichloroethylene

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

l, 2-\5i^%«m (C2H4CI2) ^ ds-

(C2H2CI2) ̂  ̂ C5I^

9 9 ci a
h-c-c-h V=c/

1 1 / \
H H H H

1, 2-^51^W cis-^
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(f) Briefly explain Planck's quantum theory
and explain what, a quantum is. What
are the units for Planck's constant?

3+2=5

"SJIPT1% ̂ iNJt I *^l<P<PC<lt^ 1% ?

(g) Define the co-efficient of viscosity.

Discuss the effect of temperature and

pressure on the, viscosity of a liquid.
1+4=5

■5TlWf %It I >ilarvsH
^  srsm WiM ̂  I

(h) What is Boyle's temperature ? Show

that Boyle's temperature, Tg =
Jtiu

where a and h are van der Waals
constants. 1+4=5

(Tf^.(?[

^  a ^ b I
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4. Answer any one of the following questions :
10x1=10

^ S ■

(a) As cyclohexane goes from one chair
conformation to the other (note that
the two chairs are equivalent), it has to
go through several pther forms
(conformations) — half-chair, twist boat,
and boat, as shown below: 2.5x4=10

half-chair

Cl
w

half-chair

chair

twist-boat twist-boat

chair

Conformatbn

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

(ii) Why is twist boat less stable than
the chair conformation ?
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(in) What is responsible for the fact that
twist boat is slightly more stable
than the boat conformation ?

(iv) Identify the flhg-pole hydrogens in
the boat conformation.

X5ft^ TflMS ^51^^ S ■

M

<D
(H

m

ch£iir

half-chairhalf-chair

twist-bdat twist-boat

chair

Conformatbn

(i) ^ ^ (*|%

C^)?

(ii)
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(in)

% C^RR ?5H«t 1%?

(iv) CIP^R'R ^lR!iy*c<sr^c<P^'i>l

(?ft®Rf I

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

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

(it) 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 ?

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

(i) 4"^ \s^ 1^4

%It ̂  ^ 1^^
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(ii) "^1
656.3 nm \ <^1^ (R'TR >5ff^Xs

<1t<% l^siR?

(Hi) ^5IR» ̂ C^I^vo ̂

(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

^SlR^oSR

%t I a ̂  b
IRRf C^5^5R I

(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 d3me on-i. 3+4+3=10

0.02 cm "5#^ 1%^
^ I (<11% 72.8

d3me^-i)|
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