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The figures in the margin indicate full marks

for the questions

SECTION—I

( Inorganic )

( Marks : 19 )

1. (a) H S2  is a group reagent in group II and

group III B in the analysis of cations in

qualitative inorganic analysis. Why are

group III B cations not precipitated in

group II, all precipitates being in form of 

their sulphides? 2½
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(b) What is a standard solution? How

much K Cr O2 2 7  in grams is weighed to

prepare 100 ml of 0·1 N solution of the

compound? ½+1½=2

(c) Why is phenolphthalein used for

titration of a strong alkali with weak

acid and methyl orange for the titration

of a weak alkali with strong acid? 2½

(d) What is meant by levelling effect?

Explain this effect on the basis of

solvent-system concept of acids and

bases. 1+1½=2½

OR

2. (a) What is solubility product? Write down

two applications of solubility product in

the group separation of cations. 1+2=3

(b) Classify the following as Lewis acids and 

Lewis bases :

 Ag NH BF F Zn+ - +, , , ,3 3
2

Give reasons for your classification. 2

(c) What are redox titrations? Give

examples. 1+1=2

(d) Given p aK  values for each. Which is a

strong acid and why? 2½

  H SO p HSOa2 4 41( ),K = - -  (1·3×10 2- ) 

         and H SO p a2 3 ( K = 1·9)
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3. (a) Complete and balance the following

reactions by ion-electron method : 1½×2=3

(i) MnO C O H4 2 4
2- - ++ + ® ?

(ii) Sn Fe2 3+ ++ ® ?

(b) What is leaching? Explain giving

equations involved the application of

this process in obtaining pure alumina

from bauxite ore. 1+2=3

(c) How are paints classified on the basis of 

their colours? Give one example of each

class. 2½

(d) Discuss the role of nitrogen as an

essential plant nutrient. 1

OR

4. (a) Reduction potential of some reduction

half-reactions are given below :

Mg Mg2 2+ -+ ® =e E, º –2·37 V

Ag Ag+ -+ ® =e E, º +0·799 V

Cd Cd2 2+ -+ ® =e E, º –0·403 V

Mn Mn2 2+ -+ ® =e E, º –1·18 V

State—

(i) which metal can reduce Cd2+  to Cd 

metal;

(ii) which metal cannot reduce Cd2+  to 

Cd;

(iii) which metal can reduce Ag +  to Ag.

1+1+1=3
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(b) Describe the principle of froth floatation

process. What is the role of stabilizer

and depressant? Give one example of

each. 1+1+1=3

(c) Explain the changes taking place during 

the setting of cement. 2

(d) What are mixed fertilizers? Give

example. 1+½=1½

SECTION—II

( Organic )

( Marks : 19 )

5. (a) How do the products differ when ethyl

bromide reacts separately with—

(i) aqueous KOH and alcoholic KOH;

(ii) KNO2  and AgNO2?

Illustrate your answers with proper

reasonings. 3

(b) Complete the following reactions : 2
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(i)

CH —CH2 3

Cl2

hn, 273 K
?

(ii)

Cl

NH /573 K3

CuO
?
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(c) Compare an E1 reaction with an

SN1 reaction. 3

(d) Define nucleophilicity. Is it synonymous 

with basicity? 1½

OR

6. (a) Explain why do primary alkyl halides

react mainly by SN 2 mechanism while

tertiary alkyl halides react by SN1

mechanism. 3

(b) What happens when silver acetate is

heated with bromoethane? Give

equation. 1

(c) Complete the following reactions : 1×2=2

(d) Discuss Hoffmann’s rule, giving a

suitable example. 2

(e) Give a suitable explanation for the

following : 1½

Aryl halides are less reactive than

alkyl halides towards nucleophilic

substitution reactions.
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7. (a) How does ethyl alcohol reacts with—

(i) conc. H SO2 4/170 ºC;

(ii) PCl5 ? 1+1=2

(b) What happens when CO2  gas is passed

over heated sodium phenoxide

(453 K–473 K) under pressure? Give

mechanism. 2½

(c) Arrange the following in decreasing

order of acid strength and explain the

order : 2

(d) How would you distinguish a ketone

and an aldehyde by chemical tests?

Give equation. 1

(e) What happens when acetaldehyde is

heated with NaOH? Give mechanism. 2

OR

8. (a) How will you distinguish between

primary, secondary and tertiary

alcohols by Victor Meyer’s test? 2

(b) What happens when glycerol is

heated with oxalic acid at (i) 393 K and

(ii) 533 K? Give chemical equations.

1½+1½=3
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CH CH Br—3 2

NaSCH3

C H OH/H O2 5 2

Na S2

C H OH/H O2 5 2

?

?

—OH —NO2HO— —ClHO—
; ;
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(c) Discuss the mechanism of the following

reaction : 2

(d) Write the product with the mechanism

of the following reaction : 2½

SECTION—III

( Physical )

( Marks : 18 )

9. (a) Describe the osmotic pressure method

for determination of the molecular mass 

of macromolecules. 4

(b) Define the following terms : 1×3=3

(i) Isobaric process

(ii) Intensive property

(iii) Cyclic process

(c) State first law of thermodynamics and

mention its limitations. 1+1=2
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OR

10. (a) Deduce the relation between C p  and Cv . 

Explain why C p  is always greater

than Cv . 2+1=3

(b) Derive the expression for work done

during isothermal reversible volume

change in an ideal gas. 3

(c) Define inversion temperature and

Joule-Thomson coefficient. 1½+1½=3

11. (a) State and explain Hess law of constant

heat summation. Mention its important

applications. 3+1=4

(b) Define the following : 1×3=3

(i) Enthalpy of dilution

(ii) Exothermic reactions

(iii) Enthalpy of neutralization

(c) What are adsorption isotherms? Draw

different types of adsorption isotherms.

1+1=2

OR

12. (a) Deduce Langmuir adsorption isotherm. 4

(b) Differentiate between physisorption and 

chemisorption. 3

(c) Derive Kirchhoff’s equation in terms of 

DH of a reaction. 2

H H H
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