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SUBJECT-CHEMISTRY
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General instructions:

1. All questions are compulsory.

2. Questions 1 to 8 are very short answer type carrying 1 mark each.

3. Questions 9 to 18 are short answer type carrying 2 marks each

4. Questions 19 to 27 are also short answer type carrying 3 marks each.
5. Questions 28, 29 & 30 are long answer type carrying 5 marks each.

6. Calculators are not permitted. Use log tables if necessary.

1. Give the [IUPAC name of the following compound,

. Ina process, 851 J of heat is absorbed by a system and 280J of work is done by the system. What is
the change in internal energy for the process?
. State Aufbau principle.
. Show by a chemical reaction with water that Na,O is a basic oxide.
5. The two O — O bond distances in ozone molecule are equal. Justify.
. Write the conjugate acids for the following Bronsted bases: NH;™, and HCOO™.
. Define mole.
. Give the reason for the fusion of an organic compound with metallic sodium for testing nitrogen, sulphur
and halogens.
9. Define (i) molar heat capacity (ii) heat capacity.
Q. (a)Why do real gases deviate from ideal behavior?

(b) In terms of Charles law explain why -273°C is the lowest possible temperature?

11. (a) Using s, p, d notations describe the orbital with the following quantum numbers
(Hn=3,1=1 (i)n=5,1=2
(b) State Heisenberg’s uncertainty principle.
12. Explain the hybridization, bond angle and structure of Ethyne.
13. (a) Define amu
(b) Distinguish between empirical formula and molecular formula with example.

14. What is electromeric effect? Explain the types of this effect.

15, What happens when (i) magnesium is burnt in air (ii) quick lime is heated with silica.
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Why does the solubility of alkaline earth metal carbonates and sulphates in water decrease down the group?
16. Although geometries of NH; and H,0 molecules are distorted tetrahedral, bond angle in water is less than
that of ammonia.Explain.
17. A balloon s filled with hydrogen at room temperature. It will burst if pressure exceeds 0.2 bar. If at 1 bar
pressure the gas occupies 2.27 L volume, upto what volume can the balloon be expanded ?
18. If the density of methanol is 0.793 kg L', what is its volume needed for making 2.5 L of its
0.25 M solution? (Molar Mass of CH3OH = 32 g/mol)
19. () A microscope using suitable photons is employed to locate an electron in an atom within a distance of
0.1 A. What is the uncertainty involved in the measurement of its velocity? [h = 6.626x 103 JS]

(b) How many electrons will be present in subshells having spin quantum number value of -1/2 for n = 4?

20. Explain the types of covalent hydrides with example.
21. (a) Csl is not soluble in water. Why?

(b)Alkali metal dissolved in liquid ammonia is deep blue in colour. Explain giving equation. .

22. Balance the following equation in basic medium.
P i+ 40H Y =0 PHyili +1 JH5P05°
23. (a) Arrange the following in the order of increasing ionic radii. Na*, Mg?*, F, 0%
(b) Explain why Be has higher ionization enthalpy than B.
(c) Write the electronic configuration of copper. [atomic number =29]
24. (a) What are electrophiles and nucleophiles? Give one example each.
(b) Which carbocation is more stable? (CH3);CCH,", (CH;);C* .Why?
25. (a) What is meant by green chemistry? Explain with one example.
(b) What do you understand by biochemical oxygen demand?
26. (a) What do you mean by intensive and extensive properties ?
(b) Starting from the thermodynamic relationship G = H — TS, derive the relationship AG = - TAS ol
R L]
(a) Illustrate Hess’s law with example.
(b) Predict the sign of AS for the following.
(i) Temperature of crystalline solid is raised from 0 K to 115 K
(i) H2 (g) — 2H (g)
27. Explain the following reactions (a) Wurtz reaction (b) Friedel craft’s reaction
(b) Draw the staggered and eclipsed conformations of ethane.
28. (a) State Markovnikov rule. Using this rule, write the reactions of propene with (i) HBr (u) H,0.

(b) Carry out the following conversions.

(i) Ethyl alcohol to ethane (ii) sodium acetate to methane (iii) Benzene to nitrobenzene.
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(a) Give two reactions to show acidic character of alkynes.

(b) Complete the following reactions

Alcoholic KOH
() CHiCHoBr  -——-mmemeem b
(i) CHsCH=CH, + O3  -rceeeem>
Dil. KMnO4
(iii) CHy= CH, + Hz0 + [0] =-enermeev oy

29. (a) For the reaction N2 (g) +3Ha (g) @ 2NHs(g), the value of Kpis 3.6 x 10 at 500K.Calculate
the value of Kc for the reaction at the same temperature.[ R = 0.083barLK'mol™]
(b) What do you understand by (i) common ion effect (ii) Buffer solution

®
OR

(a) At 473K , the equilibrium constant Kc for the decomposition of PCls is 8.3 x 10, If decomposition
is depictedas, PCls(s) & PCli(s) + Ch(g)
(i) Write an expression for Kc for this reaction.
(ii) What is the value of Kc for the reverse reaction?
(iif) What would be the effect on Kc if the pressure is increased?
(b) The pH of a sample of vinegar is 3.76. Calculate the concentration of hydrogen ion in it.
30. Give reasons for the following ;
(i) [SiFg]* is known but [SiClg]* is not known.
(ii) Diamond is covalent, yet it has high melting point.
(i) Boric acid is considered as a weak acid.
(iv) Boron is unable to form BF@J' ion.
(v) BF; behaves as a Lewis acid.
OR
(a) Complete and balance the following reactions;
(i) BF; + NaH —

(i) H;BO; (heating) —
(iii) Al + HCl —

(b) Explain the structure of diborane.

Page 3




