CARMEL COLLEGE OF ARTS, SCIENCE & COMMERCE FOR WOMEN

SEMESTER END EXAMINATION OCTOBER 2019
SEM 111 OF B.SC PHYSICAL AND INORGANIC CHEMISTRY (CH-201)'CO LB COUES
Time: 2 hours Datexg/10/2019 , Marks: 60

Instructions: 1) Answers to the two sectiond should be written on separate books.
- 2) All questions are compulsory.
3) Figures to the right indicate full marks.
4) For questions 2,3,4 & 6 there is choice for question A.

SECTION I (PHYSICAL CHEMISTRY)
Q1. Answer any five of the following: (2¥5=10)
a) What is Residual Entropy.
: b) Which of the following have higher value efentropy?
i) CO; at 15°C, 1 atm or dry ice at 1 atm.
ii) 1g of liquid water at 25 ° C, or g of water vapour at 2004
¢) State Nernst Distribution Law. %)
d) What is a condensed system? Write the reduced phase rule equation.
¢) Give 2 points of difference between water system and CO; system.
f) What is the effect of change 'ofpconcentration on chemjcal equilibrium?

g) What are azeotropes? =~

Q2. A) Explain with the help of a neat diagram the Carnot Cycle. (3)
OR
). A i) Derive an expression to show that entropy is a function of Pressure and temperature.
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ii). What is efficiency? Can the efficiency of a heat engine be greater than unity? [f not. why?
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.B) i) 4g of oxygen are allowed to expand isothermally at 25°C from a volume of 10 litres 10 28 |

Q2

litres. Calculate the change in free energy. ' (2)
ii) Show that AA <0 is a criterion of spontaneity and equilibrium. (3)
Q3. A) i) Explain the sulphur system with a neat phase diagram. (275)
ii) State Raoults law and explain the positive and negative deviations of Raoults law.
(217,)

OR
Q3. A) i) With the help of a diagram, explain the application of phase rule in the extraction ol silver
from an ore of lead. (2173
i) Explain steam distillation with a neat diagram (21/,)

'
Q3. B) i) Draw the phase diagram of sodium chloride-water system, and explain why it is & s sten

with incongruent melting point. (3)

ii) Calculate the number of phases, components and degree of freedom in the following
system: sotid carbon in equilibrium-with gaseous

CO.CO; . 07,at 100°C (2)
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Q4. A) i) State Le Chateliers principle and explain the effect of change of pressure on chemical
equilibrium. 4 (3)

i) Water boils at 373°K at one atm pressure. At what temperature will it hm] when
atmospheric pressure becomes 528 mm of mercury at some space station. Given AHv 1s
2.28 K.J/gand R is 8.314 J/K/mol. (2)

OR

Q4. A) i) Derive Clapeyron- Clausius equation (2)

ii) The equilibrium constant Kp for the reaction is 1.64x 10* at 400°C. What will be the
equilibrium constants at 500°C, if the heat of the reaction in this temperature range 1S
25140 cal. 2)

Q4. B) i) State and explain Henrys Law. ‘ : (2)

ii) E‘(plam the term Free Energy. What information does the free energy of a
reaction give about the spontaneity of the reaction to. occur® 7 (3)

SECTION II: (INORGANIC CHEMISTRY)
Q5. Answer any five of the following _ (2¥3=10)
i) Give the most stable electropic conhguration of Cu and Mn atom.
1) Civé the name and chemical formula of two transition metal complexes.
ii1) Discuss the biological importance of Iron.
iv) Why does Mn have a low melting point?
v) How are ligands classified? Classify the following ligands
a) ethylenediamine  b) Thiocyanate

vi)  Define chelate complexes with an example.

vii) Give two points of distinction between Primary valency and Secondary valency.

0.6 A i) Discuss the oxidation state of the first row transition elements. (3)
ii) Calculate the effective atomic number of the following complexes. - (2)
a. [Fe(CN)e]* b. [Cr (NH3)s5 Cl] Br
OR
Q.6A1) Discuss the magnetic properties of the first row transition elements. (3)
i) Write the [UPAC nomenclature of the following complexes., (2)
a) K3 [Fe (CN)s NO] b) [Cr (NH3)s Cl] Br
Q.6.B.1) Write a note on colour of first transition elemgnts. (3)
i) Why Cu®" ions are coloured and paramagnetic while Zn*™ compounds colourless and
diamagnetic? | (2)

PO

e s o 3 e sk sk o o o ok ok ok s e st ok s s e ok sk ok ok sk kot ok ok sk e sk ok ok ok ok sk sk s sk

O’C"jel@l)z/



