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(Chemical energetic, equilibria, organic chemistry)
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1. What is called “isolated” system”? Give example.
An ideal gas initially at 300K is compressed from 1 lit to 200ml adiabatically and
reversibly. Calculate the final temperature in °C. (Cv = 5 cal/mole)
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2. Comment on the statement- “AH is a state function”.
Draw the Carnot Cycle in P-V diagram and mark the various processes.
If efficiency of a Carnot engine is 0.25 and temperature of source is 91°C then what is
the temperature of the sink?
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3. What are the criteria of spontaneity and equilibrium in terms of the GibbsFree Energy
function.Standard Gibbs Free Energy (G) change of the reaction 1/2N; + 3/2H2 <»NH3 is -
3978 cal at 25°C.Calculate Kp of this reaction at 25°C. Write down the expression of vant’t
Hoff isochore.
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4. Write the expression for the pH of an aqueous solution of a salt BA (where BOH is a
strong base and HA is a weak acid) and hence explain whether the solution will be acidic
or alkaline. How does pH of water change with temperature? Why?
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5. What is called “buffer capacity”’? Mention the condition of maximum buffer capacity of
buffer solution.Dissociation of acetic acid is suppressed in presence of sodium acetate-
explain.Write the expression of solubility product of magnesium hydroxide.
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6. Write down the reaction mechanism of nitration of phenol.
Write short note - “MPV reduction”
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7. What is called “organometallic compound”? Give an example.
Convert: tetramethylethelene glycol — t-butyl methyl ketone
Name two aldehydes which undergo the Cannizzaro reaction.
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8. What happened when benzene diazonium chloride is bolied with water.
Chemically distinguish — acetaldehyde and acetone.
Write the name of substrate and reagents of Reimer-Tiemann reaction.
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9.Write short note -Fries rearrangement
Write the reaction mechanism of aldol condensation.
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10. Complete the following reactions-
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a) C2HsOCzHs + HI (cold)— 2 +?

b) (CH3).CO + NH,OH — ?
¢) CeHsCHO + KCN — ?
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d) CeHsOCH.CH=CH>



