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CHEMISTRY - GENERAL
Second Paper

Full Marks : 100

Candidates are required to give their answers in their own words
as far as practicable.
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CGT -21a
(Unit - 1)

Answer any three questions.

(a) Derive the equation PV = % mn C? , where the terms have their usual significance.
(b) Calculate the average velocity of CO, molecule at 40°C. 342

(a) Write down Maxwell’s equation for distribution of molecular speeds in three dimension and mention
the terms.

(b) State the principle of equipartition of energy. 3+2

(a) Two moles of a van der Waals’ gas is confined in a vessel of 20 litre capacity at 27°C. Calculate
the pressure of the gas. ‘a’ = 6-5 L2 atm/mol?2, ‘b’ = 0-056 L/mol.

(b) Indicate two postulates of kinetic theory, which are not applicable in case of a real gas. 342

(a) How do the Viscosity coefficient of a gas and a liquid depend on temperature?
(b) Give the effect of temperature on surface tension of a liquid. 3+2

(a) Deduce the relation (RT/P:V) for a gas obeying Van der Waals equation.
(b) Why specific heat of a gas at constant pressure (Cp) is greater than that at constant volume (Cy)?
3+2
(Unit - IT)
Answer any two questions.

(a) Show that for a first order reaction the half-life period does not depend on the initial concentration
of the reactant.

(b) How does the rate constant of a reaction depend on temperature? 3+2
(a) A first-order gaseous reaction is 20% complete in 15 minutes at 27°C but for the same extent of
reaction, it takes 5 minutes at 37°C. Calculate the energy of activation of the reaction.
(b) What do you mean by a Zero-order reaction? 3+2
(a) Give one example of each of (i) acid catalysed reaction (ii) auto catalytic reaction (iii) catalyst
poison.
(b) Write the units of rate constants of :
(i) Zero-order reaction, (ii) Second-order reaction. 32
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CGT -21b
(Unit - )
Answer any three questions.
(a) Explain chromyl chloride test with equation.
(b) Write down the formula of Borax and Potasium thiocyanate. 342

(a) Which radical is detected by ring test? Describe the test with equation.
(b) Describe the cobalt nitrate test without chemical equation. : 3+2

(a) Write with equation, what happens when ammonium hydroxide solution is added to precipitated
silver chloride in the detection of chloride radical.

(b) Why is Pt-wire used in flame test? 342

(a) Write with equation what happens when Borax is heated on a platinum wire in an oxidising flame
with a pinch of copper sulphate.

(b) How can you detect Ni2* jon in aqueous solution? Give equation. 342

(a) Discuss the role of NH,Cl in the precipitation of some metal hydroxides in Gr. III A.
(b) What happens when sodium nitroprusside is added to an alkaline solution of sodium sulphide? 3+2

(Unit - IT)
Answer any two questions.
(a) What is diagonal relationship? Explain it with examples.
(b) Give the name and formula of the principal ore of Silver. 342

(a) Give the equations of extraction of chromium from its ore with equations.
(b) Difine galvanizing and anodizing. 3+2

Write short notes on ; 214x2
(a) Inert-pair effect

(b) Electroplating
CGT - 22a

(Unit - T)
Answer any three questions.
(a) Distinguish between reversible and irreversible thermodynamic processes.

(b) One mole of an ideal gas (a = %R ) is expanded adiabatically until the temperature drops from

20°C to 10°C. Calculate AH for the process. 32
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(a) Calculate the maximum work in ergs when 2-0 moles of an ideal gas expand isothermally at 27°C
from 1 It. to 5 Its.

(b) Internal energy of an isolated System remains constant. —Explain. 3+2

(a) Derive an expression for the efficiency of the Carnot cycle.
(b) How Gibbs free energy varies with temperature at costant pressure? 342

(a) Find Q, AU, W, AH for adiabatic expansion of an ideal gas into vacuum.
(b) Show that Joule-Thomson coefficient is zero for an ideal gas. 3+2

(a) Calculate the heat of formation of benzene at 25°C, if the heats of combustion of benzene, carbon
and hydrogen are —780, —94 and —68 kCal respectively at 25°C,

(b) Derive Kirchhoff’s equation when,Cp values are independent of temperature. 3+2

(Unit - IT)
Answer any two questions.
(a) Deduce the relation between Kp and K..

(b) According to Le Chatelier principle what will be the effect of temperature on equilibrium for the

following reaction.
2580, (g) + 0, (g) = 28505 (g) + 42 kCal. 3+2

(a) Write a short note on the stability of both lyophobic and lyophilic colloids.
(b) Explain why alum is used to stop bleeding in minor cuts. ' 3+2
(@) The lower the value of Gold Number of a hydrophilic colloid greater is its protective action.

—Justify.
(b) What do you mean by electrophoresis of colloid? 342

CGT -22b
(Unit - I)

Answer any three questions.

(a) What do you mean by ionic product of water and how is it different from ionisation constant of

water?
(b) Find out the pH of a 0-15(N) solution of a weak acid, the dissociation constant for which is
1-75 x1075, 3+2

(a) Calculate the degree of hydrolysis and hydrolysis constant of 0-1(M) sodium acetate at 25°C.
(K, for acetic acid = 1-8x10-5).

(b) State and explain Kohlrusch’s law of independent migration of ions. 3+2
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- 27.

28,

29.

30.

31.

32.

(a) State Lowry-Bronsted theory of acid and bases with examples.
(b) Give the conjugate acid/base for the following :
(i) NH,CONH, (ii) H,O (iii) H,CO; (iv) NH,* 342

(a) How does the equivalent conductance of weak electrolytes vary with dilution? Give explanation.
(b) An aqueous solution of sodium acetate is alkaline. —Explain with equation. 3+2

(a) What is the mechanism of buffer action? Give examples of two types of buffer.

(b) How is equivalent conductance at infinite dilution () of NH,OH determined with the help of
Kohlrausch’s law? 3+2

(Unit-1I) .
Answer any two questions.

(a) “The osmotic pressure of KNO; solution is almost double than that of the expected value”
—Explain.

(b) State Raoult’s law of relative lowering of vapour pressure of a solution. 3+2

(a) Arrange with explanation the following solutions in the increasing order of their osmotic pressure :
0-1(M) sugar solution 0-1(M) NaCl solution and 0-1(M) H,SO, solution.

(b) Ag does not evolve hydrogen from dilute HCI but Zn does. —Explain. 3+2

(a) Standard reduction potential (E®) of Zn*2/Zn and Ag'/Ag system are —0-77 volt and +0-799 volt
respectively. Write the cell and calculate the standard e.m.f. of the cell.

(b) Calculate the reduction potential of the following half cell at 25°C :
Mg/Mg2*(1x104M), E°yy, g2+ = +2.36V. 3+2
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