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CHEMISTRY
Paper |
Time Allowed : Three Hours Maximum Marks : 300
INSTRUCTIONS
Each question is printed both in Hindi and in

English.

Answers must be written in the medium
specified in the Admission Certificate issued
to you, which must be stated clearly on the
cover of the answer-book in the space provided
for the purpose. No marks will be given for
the answers written in a medium other than
that specified in the Admission Certificate.

Candidates should attempt Questions no. 1
and 5 which are compulsory, and any three
of the remaining questions selecting at least
one question from each Section.

The number of marks carried by each
question is indicated at the end of the
question.

Symbols and notations carry usual meaning,
unless otherwise indicated. Coordinate
diagrams, wherever required, are to be plotted
on the answer book itself and not on separate
graph sheet.

Assume suitable data if considered necessary
and indicate the same clearly.
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SECTION A
1. Answer any three of the following : 20x3=60

(a) Give the Schridinger’s wave equation for H-atoms
in cartesian and polar co-ordinates. With the help
of a diagram show the relation between the two

co-ordinates.

(b) Explain on the basis of MO theory, why :
(1) Liquid oxygen sticks to the poles of a magnet

while liquid nitrogen does not do so.
(11) He2 and B{~32 molecules do not exist.

(m) The bond order in oxygen is 2, while that of

nitrogen is 3.

(iv) Hydrogen molecule is more stable than H;

ion.

(c) Derive Bragg's equation. Using X-ray powder
pattern of a compound describe how do you

calculate the spacing between the planes.

(d) One mole of a perfect gas is ten-fold expanded
isothermally and reversibly at 300 K. Calculate
w, q, Au, AH, AS, AA and AG.

2. (a) What do you mean by quantum numbers ? Discuss
different types of quantum numbers and their

significance. 20
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1. fafafaa # 9 5 dv & s dfse - 20x3=60
(%) wAE AR gag il § H-9wwREi & fau
FIfeTR & T GHHWN & T&KJd FIST | TH
ARG H Gegar 9, 39 ol Ayl & w9
Iy TIET |
(@) 3] T fHgid (Mo ) & eR W W
Fifee, 47 -
() Ta IiadsH daw & ygai § fauwdr @
SEfeh 59 ARSI THT T8 F:r |
(i) He, 3 Be, 3103 %7 e & & 2 |
Gii) oo # ey Fife 22, SEfE AEieH
F EY FfE 38 |
(iv) BIESISM U] H &9 & 7T 3
o 2
() ST F FEHOT w A Fifee | R difes &
x-feror gof ufoew &1 @A #d gQ, aviF
FHifST fF gaaal & s 3ade &0 A9 59 961
gfier & © |
() I T F T HA & gHAMES AR
SChAUTIFA: 300 K W 9-TA1 fawailRa fehar sirar
2 | Ifee FIfST w, g, Au, AH, AS, AA 3R AG.
2. (&) FEeq 9&A3HT 9 39 =1 379 e & 2 fafuw
YHHl @t e §EEed IR 394 Hew 9T ==l
SifsT | 20
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(b)

(e)

3. (a)

(b)

(c)

Define dipole moment.
Explain the following :
(1) Why is dipole moment of BF; zero ?

(i) Why is dipole moment of NH; greater than
that of NF; ?

(ii1) Why does SO, have dipole moment while CO,
does not ?

Derive an expression to estimate the frequency of
collisions of gas molecules with a surface. Describe

the relaxation method for studying fast reactions.

What are stoichiometric and non-stoichiometric
defects ? Explain Schottky defects and Frenkel

defects and mention their consequences.

Derive an equation for surface tension exerted by
a liquid in a glass capillary tube placed in the
liquid when there is a rise.

(1) Which among the following are intensive
properties : pressure, volume, temperature,
internal energy, free energy and chemical
potential ?

(ii) Define Gibbs free energy function. Explain
its significance.
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