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Cundidates should ansyser i 1hed Wl wards

Answer any four questions taking one from cach unit

Lnit-l
. » \ )
[. (a) Write down possible arrangements of clectrons in po conliguration and wdenuty the -
arrangement with maximum cxchange encrgy
P . 3 ) )
(b) What clectronic transition in He o spectrum swould have the same was Sength as the )
first L yman transiton of hvdrogen
(¢) How do the shapes of and » orbitals can be obtaned from angular tunction” Give |
reasons.
(d) Show that 1‘!\‘L|llg'm“\ of reyolution of an clgyt Yohr r juan snber ) |
iy given by the expression
Voo ETTmz e )
( Ferms have ther usual meaning)
Hence show that the frequency v ol the emitted radiation tor transition from 7, 10
o, (= n.) =1 1s intermediate between the Irequencies of orbital revolution in
these two orbits.
2 (a) Give the radial wave-function of the 3s hydrogenic orbutal, How many radial nodes 2+
are there”
(b) Ihe velociny of an electron 1s 2= 107 ¢m sec. Calculate its wav e length '
(¢) Stage the hmtations of Autbau principle with necessary illustrations |
(d) Find out the spectroscopic ground state term symbols tor 117 and €
Unit-11
3. (4) After calcium, electrons enter the 3s orbital betore coinyg the
when a trunsition metal jonizes, the 4s electrons are remoned W
(b) The electron aifimity of Au s abnormally high and it may exist as aund Justify ?
(¢) Using Pauling’s method, calculate the radi of K and (! fis. The obsen ed )
K -Cl distance in KCLervstal s 314 pm
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Caleulate Z* for the following clectrons in a Scandium atom
(i) 3p (i) 3d (111) 4s

L'xplain the variation ol the second 11 (k)Jmole) of the c|cmc1l1|s‘)§(|v7cn in the
parenthesis: Mg (1450) ALCIRT7)SEC1576), P (1903). 5 (2251). ¢ 1 (2297).

The atomic radii of Zr and H are almost identical - Explain,

Unit-111
State solvent-system coneept of acids and bases. Give one example of each of an
acid and a base in liquid ammonia as solvent.
Why acidity in aqueous medium increases in the sequence
CH, <NH, <H,0 <HF?
Why do Ca, Al and Ni exist in nature respectively as carbonate, oxide and sulphide?

SnCls can act both as a Lewis acid and a Lewis base. Explain.

What will be the order of acidity of H;PO,, H:PO; and H;PO,? Give reasons.
State the theory by which the reaction

6Ca0 + P,0,, — 2Ca,(PO,), may be regarded as acid-base reaction.

A buffer solution contains 0.10 mole of CH;COOH and 0.10 mole of CH;COO™ per
litre. Calculate the pH of the buffer. [Ka=1.8x107"]

Arrange the given ions in order of increasing acidity in aqueous medium with
justification.

[Ni(H,0),]*", [Fe(H,0),]*, [Al(H,0),]’" and [Mn(H,0),]*"

Unit-1V

Balance the following equation by lon-electron Method
Br, + NaOH — NaBrO, + NaBr + H,O

According to reduction  potential value of Cu™/Cu’ (E"=+0.15V) and

L ll/l' (E" =+0.54V) system, Cu”" should not oxidize I . Explain how can

iodometric titration of Cu” be possible. [K ., = 1x10 * at 25°C]

For a redox reaction

MnQ, +5Fe* +8H" = Mn’" +5Fe’ +4H,0
Calculate the equilibrium constant value
(Given E’wno;/mn =+1.52 volt, E%re /v =+0.77 volt)

The solubility of AgClis 0.0015 g dm™. Calculate its solubility product.

What are the characteristics of redox indicators? Give one example of a redox
indicator.

Givereason why C1jon is oxidized to Cls by KMnOy Solution at low pH.

(Given /L.“\Iun, i =+1.52 volt, [L‘Ug Lo =-+1.36 vol)
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(¢) What are disproportionation and comproportionation reactions? Give one example 2+
of each.
~ . . . 3
(d) From the following Latimer diagram

St > st 5 gy
+0.1SV  -0.136V

. ~ . 4+
(1) Calculate the reduction potential of the reaction Sn*" — Sn .

o TR 4*
(i)  Comment on the case of reduction of Sn~" to Sn and Sn™" to Sn.
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