(Bznd sm. )-Chemistry-G/(GE/CC-2)/CBCS)

2024

CHEMISTRY — GENERAL
Paper : GE/CC -2
Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]
The figures in the margin indicate full marks.

. Answer any twenty questions : 1x20
(a) What do you understand by an isolated system?
(b) Identify the intensive properties from the following :

Internal Energy, Enthalpy, Molar Entropy, Temperature.
(c) Which of the following is not a thermodynamic state function?

E, W, H;.S.
(d) Write down the mathematical form of the first law of thermodynamics explaining the terms involved.
(e) Write down the relation between K and K. for the reaction :

PCl5(g) == PCl;5(g) + Cly(g)

(f) What is the condition of spontaneity of a thermodynamic process in terms of Helmholtz free
energy (A)?

(g) A Carnot engine operates between 0°C and 100°C. Find its efficiency.

(h) State the Hess’s Law of constant heat summation.

(i) Write down the relation between Cp and Cy, for ‘n” moles of an ideal gas.

() Calculate the number of lattice points per unit cell in a BCC lattice.

(k) How many components are present in the system : NH,CI(s) —> NH;(g) + HCl(g)?
(1) Write down the criteria of spontaneity and equilibrium in terms of AG.
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(m) Write the product of the following reaction :
H-CaC-H4 AgNO; 42 49
(n) Identify A and B in the following reaction :
(i) O,
— = _1__;_.__..-__+
CH; = CH=CHy —gis > A+B.
(0) Write down the reagents involved in the following transformation :
2
CH;CH = CH, ——>CH;CHOH CH;
(p) Write full names of LOGO and ROM.
(q) Convert binary number 10010 into decimal number.
(r) Name one input device and one output device of a computer.
(s) Write the names of two computer languages.
(t) The reduction potential of Cu?*/Cu is +0.339 volt. What is the oxidation potential of the couple?
(u) What do you mean by an Azeotropic mixture?
(v) Name a redox indicator.
(w) Define the terms median and mode.
(x) Calculate Miller indices if Weiss indices of a crystal plane is (=0 :1:1).
2. Answer any fifteen questions : 2x15
(a) For an isothermal expansion of an ideal gas, Q =—W. Justify.
(b) Distinguish between an isothermal and an adiabatic process.
(c) State and explain the law of rational indices.
(d) What are the different symmetry elements present in a crystal? Give an example of any one of
those.
(e) Heat of neutralization of all strong acids with strong bases is constant. — Explain.
(f) Draw the phase diagram of water. Mark the triple point.
: (g) In case of phase equilibria, define the term “Degrees of Freedom”. How many degrees of freedom
will water have at its triple point?
(h) Discuss the effect of pressure and temperature on the following equilibrium :
280,(g) + Oy(g) == 2505(g) + heat.
(i) Find the enthalpy of formation of gaseous hydrogen chloride from the following information :
H,(g) + Cly(g) —> 2HCl(g) AH=-44 kCal.
() State the second law of thermodynamics in terms of entropy change.
(k) If the Carnot engine operates between 100 K and 500 K and extract 500 J from high temperature

reservoir, calculate the work done for the process.
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Write a note on Wurtz reaction.

Write the mechanism of the following reaction :
Br

Br
How will you prepare acetylene (C,H,) from CaC,? Explain with reaction.

The result of a quantitative analysis is 21.39 gm compared with the accepted value of 22.0 gm.
What is the relative error in percentage?

What is the difference between ‘determinate’ and ‘indeterminate’ error?

Balance the following equation by ion-electron method :
MnO; +C,0; +H  —>Mn2* +CO, + H,0.

State and explain Raoult’s law for an ideal solution.



