
             
                                                                                    

 

 

 

 

 

 GENERAL INSTRUCTIONS: Read the following instructions carefully.  
1. There are 32 questions in this question paper with internal choice.  
2. SECTION A - Q. No. 1 to 8 (ONE MARK) and - Q. No. 11 to 20   very short answer 
questions carrying 2 marks each.  
3. SECTION B - Q. No. 21 to 27 are short answer questions carrying 3 marks each. Q. No. 28 
is case based question carrying 3 marks.   
4. SECTION C- Q. No. 29 to 32 are long answer questions carrying 5 marks.each 
5. All questions are compulsory.  
6. Use of log tables and calculators is not allowed 
 

 

 SECTION-A  

   
1. In the series Sc(Z = 21) to (Z = 30), which element has the lowest enthalpy of 

atomisation . 

1 

2. Under what condition Van’t Hoff factor is: - one and less than one. 

 

1 

3. What is the correct order of reactivity of alcohols in the following reaction?  

 
(a) 1° > 2° > 3°        (b) 20 < 1° > 3°       (c) 3° > 2° > 1°        (d) 3° > 1° > 2° 

1 

4. What is the IUPAC name of the compound 

 

1 

5. The unit of ebulioscopic constant is _______________. 1 

6. Hoffmann Bromamide Degradation reaction is shown by __________. 

(i) ArNH2       (ii) ArCONH2       (iii) ArNO2           (iv) ArCH2NH2 

1 

7. Calculate the ‘spin only’ magnetic moment of M2+(aq) ion (Z = 27). 1 

8. (i) 

 
(ii) 

1 
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Which of the following two reactions is SN2 and why ? 

9. Directions: These questions consist of two statements, each printed as Assertion 

and Reason. While answering these questions, you are required to choose any one 
of the following four responses. 

(a) If both Assertion and Reason are correct and the Reason is a correct 

explanation of the Assertion. 
(b) If both Assertion and Reason are correct but Reason is not a correct explanation 

of the Assertion. 

(c) If the Assertion is correct but Reason is incorrect. 

(d) If both the Assertion and Reason are incorrect. 

Assertion : The bond angle in alcohols is slightly less than the tetrahedral angle. 

Reason : In alcohols, the oxygen of –OH group is attached to sp3 hybridized 

carbon atom. 

1 

10. Assertion :-SN2 reaction of an optically active aryl halide with an aqueous 
solution of KOH always gives an alcohol with opposite sign of rotation. 
Reason : SN2 reactions always proceed with inversion of configuration. 

1 

11. Assertion : If a liquid solute more volatile than the solvent is added to the 
solvent, the vapour pressure of the solution may increase i.e., ps > po. 
Reason : In the presence of a more volatile liquid solute, only the solute will 
form the vapours and solvent will not. 

1 

12. Assertion : Cuprous ion (Cu+) has unpaired electrons while cupric ion (Cu++) does 
not. 
Reason : Cuprous ion (Cu+) is colourless whereas cupric ion (Cu++) is blue in the 
aqueous solution. 

1 

   
13. Write the mechanism of the following reaction : 

                    Conc. H2SO4 

2CH3CH2OH ––––––––––>CH3CH2– O – CH2– CH3 
                      413 K 

                                   OR 

Write the chemical equation for the reaction involved in 
(i) Kolbe’s reaction 

(ii) Friedal- Crafts aceytylation of anisole 

2 



14. Which of the following is most reactive towards SN1 reaction? Why 

(a) C6H5C(CH3)C6H5Br    (b) C6H5CH2Br       (c) C6H5CH(C6H5)Br      (d) C6H5CH(CH3)Br 

2 

15. (a) Explain the following phenomena with the help of Henry’s law. 
(i) Painful condition known as bends. 

(ii) Feeling of weakness and discomfort in breathing at high altitude. 

(b)Why soda water bottle kept at room temperature fizzes on opening? 

                                            OR 
(a)Why is the vapour pressure of an aqueous solution of glucose lower than that o f 

water? 

(b) How does sprinkling of salt help in clearing the snow covered roads in hilly 
areas? Explain the phenomenon involved in the process. 

2 

16. The conductivity of an aqueous solution of NaCl in a cell is 92 Ω −1 cm -1 the 

resistance offered by this cell is 247.8 Ω . Calculate the cell constant? 
 

2 

17. For a reaction : 2NH3(g)
       𝑝𝑡
→       N2(g) + 3H2(g) 

                       Rate = k 
(i)Write the order and molecularity of this reaction. 
(ii) Write the unit of k. 

 

2 

18. The rate constant for the first order decomposition of H2O2 is given by the following 

equation : 

log k = 14.2- –
1.0  X 104

T
K 

Calculate Ea for this reaction and rate constant k if its half-life period be 200 
minutes. (Given : R = 8.314 J K–1 mol–1) 

2 

19. Explain why low molecular mass alcohols are soluble in water. 2 

20. Out of Cu2Cl2 and CuCl2, which is more stable and why? 2 

   

   
 SECTION-B  

21. 

 
Name the product X ,Y and Z 

3 

   

 What happens when:  

(a) An alkyl halide reacts with AgNO2 and product is reduced 

(b) An alkyl halide treated with AgCN and product is then hydrolyzed. 
(c) Aniline is treated with benzoyl chloride. 

                                                       OR  

Explain the following reactions (Any three) 
(a) Finkelstein reaction 

(b) Swartz reaction 

(c) Free radical fluorination 

3 



(d) Sandmeyers reaction 
 

22. Write the preparation of potassium permanganate from pyrolusite ore (MnO2). 

                                                   OR 
(b) Write the equations involved in the preparation of Potassium dichromate from 

Sodium chromate (Na2CrO4). 

3 

23. The elements of 3d transition series are given as : 

Sc   Ti    V   Cr    Mn     Fe    Co     Ni      Cu      Zn 
Answer the following : 

a. Which element has the highest m.p. and why? 

b.Which element is a strong oxidizing agent in +3 oxidation state and why ? 
c. Which element is soft and why? 

 

3 

24.  Write the structures of A, B, and C in the following reactions : 
          CH3COCl              Zn–Hg/conc.HCl         (i) KMnO4 – KOH,∆ 
C6H6                           A                            B                                    C 

            Anhyd.AlCl3                                         (ii)H3O+ 

 

3 

25. The conductivity of 0.001 mol L–1 solution of CH3COOH is 3.905 ×10–5 S cm–1. 

Calculate its molar conductivity and degree of dissociation ( ). 

Given: λ° (H+) = 349.6 S cm2 mol–1 and λ° (CH3COO–) = 40.9 S cm2 mol–1. 
OR 

Calculate ∆G° and log Kc for the following reaction at 298 K : 

2Cr(s) + 3Fe2+(aq)→ 2Cr3+(aq) + 3Fe(s) Given : E°cell= 0.30 V 
 

3 

26. Calculate the freezing point of solution when 2 g of Na2SO4(M = 142 g mol–1) was 

dissolved in 50 g of water, assuming Na2SO4 undergoes complete ionization. 
(Kf for water = 1.86 K kg mol–1) 

                                                          OR 

Why is it not possible to obtain pure ethanol by fractional distillation? What 

general name is given to binary mixtures which show deviation from Raoult’s law 
and whose components cannot be separated by fractional distillation. How many 

types of such mixtures are there? 

3 

27. (a)Arrange each set of compounds in order of increasing boiling points : 
(i) Bromomethane, bromoform, chloromethane, dibromomethane 

(ii) 1- Chloropropane, isopropylchloride, 1- chlorobutane. 

(b) Why is sulphuric acid not used during the reaction of alcohols with KI? 
 

 

 

3 

 CASE STUDY  

29. Read the passage given below and answer the following questions: 

The f-block elements are those in which the differentiating electron enters the (n -

2)forbital. There are two series of f-block elements corresponding to filling of 4f and 
5f-orbitals. The series of 4f- orbitals is called lanthanides. Lanthanides show 

different oxidation states depending upon stability of f0,f7 and f14 configurations, 

3 



though the most common oxidation states is +3. There is a regular decrease in size 
of lanthanides ions with increase in atomic number which is known as lanthanide 

contraction. 

The following questions are multiple choice questions. Choose the most 
appropriate answer: (ANY THREE) 

(i) The atomic numbers of three lanthanide elements X, Y and 2 are 65, 68 and 70 

respectively, their Ln3+ electronic configuration is 

(a) 4f8, 4f11, 4f13 (b) 4f11, 4f8 , 4f13 (c) 4fo, 4f2, 4f11 (d) 4f3, 4f7, 4f9 
(ii) Lanthanide contraction is observed in 

(a) Gd (b) At (c) Xe (d) Te 
(iii) Name a member of the lanthanoid series which is well known to exhibit +4 
oxidation state. 

(a) Cerium (Z = 

58) 

(b) Europium (Z = 

63) 

(c) Lanthanum (Z = 

57) 

(d) Gadolinium (Z = 

64) 
(iv) Identify the incorrect statement among the following. 

(a) Lanthanojd contraction is the accumulation of successive shrinkages. 

(b) The different radii of Zr and Hf due to consequence of the lanthanoid 

contraction. 
(c) Shielding power of 4f electrons is quite weak. 

(d) There is a decrease in the radii of the atoms or ions as one proceeds from 

La to Lu. 
 

 SECTION-C 

 

 

30. (a) Explain the following observations:  

          (i) The boiling point of ethanol is higher than that of methoxy methane.  

          (ii) Phenol is more acidic than ethanol.  

          (iii) o- and p-nitrophenols are more acidic than phenol.  

(b) Write the chemical equations for the following:- 

 (i) The preparation of phenol from cumene.  

(ii) Reimer- Tiemann reaction  
 

5 

31. (a) Explain giving reasons: 

(i)Transition metals and many of their compounds show paramagnetic behaviour. 
(ii)The enthalpies of atomisation of the transition metals are high. 

(b) How would you account for the following: 

(i) Of the d4 species, Cr2+ is strongly reducing while manganese (III) is strongly 

oxidizing. 
(ii) Cobalt (II) is stable in aqueous solution but in the presence of complexing 

reagents it is easily oxidised. 

(iii) The d1 configuration is very unstable in ions. 

5 



                                                   OR  
Describe the preparation of potassium dichromate from iron chromite ore. What is 

the effect of increasing pH on a solution of potassium dichromate? 

32. (a) Calculate ∆G° and log Kc for the following reaction at 298 K : 
2Cr(s) + 3Fe2+(aq)→ 2Cr3+(aq) + 3Fe(s) Given : E°cell= 0.30 V 

(b) Using the E° values of A and B, predict which is better for coating the surface of  

iron [E° (Fe2+ | Fe) = –0.44 V] to prevent corrosion and why ? 

Given : E°(A2+ | A) = –2.37 V : E°(B2+| B) = –0.14 V 
                                                 OR 

(a) The conductivity of 0.001 mol L–1 solution of CH3COOH is 3.905 ×10–5 S cm–1. 

Calculate its molar conductivity and degree of dissociation ( ). 
Given: λ° (H+) = 349.6 S cm2 mol–1 and λ° (CH3COO–) = 40.9 S cm2 mol–1. 

(b) From the given cells : 

Lead storage cell, Mercury cell, Fuel cell and Dry cell 
Answer the following : 

(i) Which cell is used in hearing aids ? 

(ii) Which cell was used in Apollo Space Programme ? 
(iii) Which cell is used in automobiles and inverters? 

(iv) Which cell does not have long life ? 

5 

 
~~~~~END~~~~ 


