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CHEMISTRY (043)
General Instructions:
1. All questions are compulsory.
2. Question No. 1 to 5 are very short answer questions of 1 mark each.
3. Question No. 6 to 10 are short answer questions of 2 marks each.
4. Question No. 11 to 22 are also short answer questions of 3 marks each.
5. Question No. 23 is a value based question of 4 marks.
6. Question No. 24 to 26 are long answer questions of 5 marks each.
7. Use log tables if necessary. Use of calculator is not allowed.
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Write the relationship between Gibb’s free energy and equilibrium constant.
Calculate the oxidation number of Mn in KMnO4.
What is the chemical formula of permutit?
Why are group 1 elements called alkali metals?
Classify the following species into electrophiles and nucleophiles.
SO3, BF3, H2O, OHWhat are buffer solutions? Give examples.
Suggest two reasons as to why CO is poisonous.
Derive the structure of
a) 2-Chlorohexane.
b) Pent-4-en-2-ol.
What are the functions of salt bridge?
What do you understand by
a) syn gas?
b) water gas shift reaction?
a) What is bond order?
b) Calculate the number of sigma and pi bonds present in
(i) CH4 - CH = CH2
(ii) C2H4
The following concentrations were obtained for the formation of NH3 from N2 and H2 at
equilibrium at 500K. [N2] = 1.5 × 10-²M [H2] = 3.0 × 10-²M and [NH3] = 1.2 × 10-²M.
Calculate equilibrium constant.
Explain the difference in properties of diamond and graphite on the basis of their structures.
Define.
a) Law of chemical equilibrium
b) Homogeneous and heterogeneous equilibria.
Classify following oxides as neutral, acidic, basic or amphoteric.
CO, B2O3, SiO2, CO2, Al2O3, Tl2O3
Balance the following redox reaction by ion- electron method.
MnO4- (aq) + I- (aq) → MnO2 (s) + I2 (s) (in basic medium)
Carry out the following conversions.
a) Ethyl alcohol to ethene
b) Sodium acetate to methane
c) Benzene to nitrobenzene
Discuss the principle and method of softening of hard water by synthetic ion-exchange method.
Explain.
a) Solution of alkali metal in liquid NH3 acquire different colours.
b) Be and Mg do not give colour to the flame whereas other alkaline earth metals do so. Why?
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OR
What is diagonal relationship? Explain the relationship between lithium and magnesium.
Explain cis and trans isomers. Draw cis and trans isomers of the following compounds.
a) CHCl = CHCl
b) C2H5CCH3 = CCH3C2H5
How is excessive content of CO2 responsible for global warming?
Justify that the reaction.
2Na(s) + H2(g) → 2NaH(s) is a redox change.
Pawan and Rohit are very naughty. They are playing in the chemistry Lab. Pawan accidently spills
concentrated H2SO4 on his hand. Rohit gets worried. He washed Pawan’s hand with water and
also with soap but the burning sensation on hand still continued. He then took Pawan to the
teacher. The teacher rubbed solid sodium bicarbonate on his hand and then washed with water
and finally burning sensation was relieved.
a) Mention the values shown by student’s friend.
b) Can you recommend any other substance available in the laboratory which can be used instead
of sodium bicarbonate?
c) Write the chemical reaction involved in the treatment of acid burn with sodium bicarbonate.
d) Write the name of two acids and two bases, which are generally used in chemistry lab.
Give reason.
a) Conc. HNO3 can be transported in aluminium container.
b) A mixture of dilute NaOH and aluminium pieces is used to open drain.
c) Diamond is used as an abrasive.
d) Aluminium alloys are used to make aircraft body.
e) Aluminium wire is used to make transmission cables.
OR
a) Explain the structure of diborane.
b) What do you understand by
(i) inert pair effect?
(ii) allotropy?
(iii) catenation?
a) Write balanced equation for the reaction between
(i) Na2O2 and water
(ii) KO2 and water
(iii) Na2O and CO2
b) Why is LiF almost insoluble in water where as LiCl soluble not only in water but also in
acetone?
OR
a) What happens when
(i) magnesium is burnt in air?
(ii) quick lime is heated with silica?
(iii) chlorine react with slaked lime?
b) Comment on anomalous behaviour of beryllium.
a) Why is a solution of potassium hydroxide used to absorb carbondioxide evolved during the
estimation of carbon present in organic compound?
b) Why is it necessary to use acetic acid and not sulphuric acid for acidification of sodium extract
for testing sulphur by lead acetate test?
c) What are the hybridisation states of each carbon atom in the following compounds?
(i) CH2 = C = O
(ii) CH3 - CH = CH2
OR
a) Explain the principle of paper chromatography.
b) Explain the terms induvctive and electromeric effects. Which electron displacement explains the
following correct orders of acidity of the carboxalic acids?
Cl3CCOOH > Cl2CHCOOH > ClCH2COOH
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