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TIME - 3HR. |    QUESTIONS - 30  

THE MARKS ARE MENTIONED ON EACH QUESTION  

          
_________________________________________________________________________ 

SECTION – A  

Q.1. Write the structure of the molecule of compound whose IUPAC name is 1- 
         phenylpropan-2-ol.   1 mark 

Q.2. Write the formula of any two oxoacids of Sulphur. 1 mark 

Q.3. Write the IUPAC name of the following compound: 1 mark 
 
          𝐂𝐇𝟑𝐂𝐇     𝐂𝐇   𝐂𝐇𝟑 
                |          | 
               𝐂𝐥        𝐁𝐫 
 

Q. 4. Give the IUPAC name of 𝑯𝟐𝑵 − 𝑪𝑯𝟐 − 𝑪𝑯𝟐 − 𝑪𝑯 = 𝑪𝑯𝟐. 1 mark 

Q.5. Which is a stronger reducing agent, 𝐒𝐛𝐇𝟑 of 𝐁𝐢𝐇𝟑, and why? 1 mark 
 
Q.6. (i) Gas (A) is more soluble in water than Gas (B) at the same temperature. Which one  
             of the two gases will have the higher value of KH (Henry’s constant) and why?        

       (ii) In non-ideal solution, what type of deviation shows the formation of maximum  
             boiling azeotropes.   

Q. 7. Write the structure of n-methy-lethanamine. 1 mark 

Q.8. How many atoms constitute one-unit cell of a face-centered cubic crystal? 1 mark 

 

SECTION – B   

Q.9. Describe the following: 2 marks 
          (i) Tyndall effect 
          (ii) Shape-selective catalysis 
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Q.10. (i) On mixing liquid X and liquid Y, volume of the resulting solution decreases. What  
             type of deviation from Raoult’s law is shown by the resulting solution? What  
             change in temperature would be observe after mixing liquids X and Y? 2 marks 

      (ii) What happens when we place the blood cell in water (hypotonic solution)? Give  
             reason. 

Q.11. Complete the following chemical reaction equations: 2 marks 

 (i) 𝑴𝒏𝑶𝟒
−(𝒂𝒒) + 𝑪𝟐𝑶𝟒

𝟐−(𝒂𝒒) + 𝑯+(𝒂𝒒) ⟶ 

  (ii) 𝑪𝒓𝟐𝑶𝟕
𝟐−(𝒂𝒒) + 𝑭𝒆𝟐+(𝒂𝒒) + 𝑯+(𝒂𝒒) ⟶ 

Q. 12. A first order decomposition reaction takes 40 minutes for 30% decomposition.  
           Calculate its  𝐭𝟏/𝟐 value. 2 marks 

Q. 13. For a first order reaction, time taken for half of the reaction to complete 𝒕𝟏 𝐚𝐧𝐝 
𝟑

𝟒
 of    

            the reaction to complete is 𝒕𝟐. How are 𝒕𝟏 𝐚𝐧𝐝 𝒕𝟐 related? 2 marks 

Q.14. Which methods are usually employed for purifying the following metals: 2 marks 
          (i) Nickel  
          (ii) Germanium  
 
Q.15. An element crystallizes in b.c.c. lattice with cell edge of 500 pm. The density of the  
          elements is 7.5g cm-3. How many atoms are present in 300 g of the element. 2 mark 

Q. 16. Calculate the equilibrium constant, K for the reaction at 298 K, 𝒁𝒏(𝒔) +

            𝑪𝒖𝟐+(𝒂𝒒) ⇌ 𝒁𝒏𝟐+(𝒂𝒒) + 𝑪𝒖(s)  Given: 𝑬
𝒁𝒏𝟐+/𝒁𝒏
𝟎 = −𝟎. 𝟕𝟔 𝑽   𝑬

𝑪𝒖𝟐+/𝑪𝒖
𝟎 = +𝟎. 𝟑𝟒 𝑽.      

           2 marks 

Q.17. Write the dispersed phase and dispersion medium of the following colloidal  
           system: 2 mark 

(i) Smoke 
(ii) Milk 

OR 

What are lyophobic and lyophobic colloids? Which of these sols can be easily 
coagulated on the addition of small amounts of electrolytes? 

Q.18. Write the name and structures of the monomers of the following polymers: 3 marks 
      (i) Nylon-6, 6 
     (ii) PHBV 
      iii) Neoprene 
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SECTION – C 

Q.19. How would you convert the following: 3 marks 
             (i) Phenol to benzoquinone 
            (ii) Propanone to 2-methylpropan-2 ol 
           (iii) Propene to propan-2-ol   

Q. 20. What are lyophilic and lyophobic sols? Give one example of each type. Which one of     
            these two types of sols is easily coagulated and why? 3 marks 
 
Q.21. The reaction, 𝐍𝟐(𝐠) +  𝐎𝟐(𝐠) ⇌ 𝟐𝐍𝐎(𝐠)contributes to air pollution whenever a fuel     
           is burnt in air at a high temperature. At 1500 K, equilibrium constant K for it is       
           𝟏. 𝟎×𝟏𝟎−𝟓. Suppose in a case [𝐍𝟐] =  𝟎. 𝟖𝟎 𝐦𝐨𝐥 𝐋−𝟏 𝐚𝐧𝐝 [𝐎𝟐] =  𝟎. 𝟐𝟎 𝐦𝐨𝐥 𝐋−𝟏    
           before any reaction occurs. Calculate the equilibrium concentrations of the reactants    
           and the product after the mixture has been heated to 1500 K. 3 marks 
 
Q. 22. How would your account for the following? 3 marks 

      (i) The atomic radii of the metals of the third (5d) series of transition elements are     
           virtually the same as those of the corresponding members of the second (4d) series. 

      (ii) The 𝑬𝟎 value for the 𝑴𝒏𝟑+/𝑴𝒏𝟐+  couple is much more positive than that for   
            𝑪𝒓𝟑+/𝑪𝒓𝟐+  couple or 𝑭𝒆𝟑+/𝑭𝒆𝟐+  couple. 

      (iii) The highest oxidation state of a metal is exhibited in its oxide or fluoride. 

Q. 23. How would you account for the following: 3 marks 
            (i) Among lanthanoids, Ln(lll) compounds are predominant, However, occasionally           
                  in solutions or in solid compounds, +2 and +4 ions are also obtained.  
           (ii) The 𝐄𝐎𝐌𝟐+/𝐌 for copper is positive (0.34 V). Copper is the only metal in the first      
                 series of transition elements showing this behavior.  
           (iii) The metallic radii of the third (5d) series of transition metals are nearly the same           
                  as those of the corresponding members of the second series.  
 
Q.24. (a) For the complex [𝐹𝑒(𝐻2𝑂)6]𝟑+, write the hybridization, magnetic character and  
                spin of the complex. (At. Number: Fe = 26) 
          (b) Draw one of the geometrical isomers of the complex [𝑷𝒕 (𝒆𝒏)𝟐𝑪𝒍𝟐]𝟐+ which is 
               optically inactive. 3 marks 

Q. 25. Give reasons for the following: 3 mark                 
       (i) Where R is an alkyl group, 𝑹𝟑𝑷 = 𝟎 𝐞𝐱𝐢𝐬𝐭𝐬 𝐛𝐮𝐭 𝑹𝟑𝑵 = 𝑶 does not 
       (ii) 𝑷𝒃𝑪𝒍𝟒 is more covalent than 𝑷𝒃𝑪𝒍𝟐 
      (iii) At room temperature, 𝑵𝟐 is much less reactive. 3 marks 
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Q. 26. Mr. Roy, the principal of one reputed school organized a seminar in which he invited  
           parents and principals to discuss the serious issue of diabetes and depression in  
           students. They all resolved this issue by strictly banning the junk food in schools and    
           to introduce healthy snacks and drinks like soup, lassi, milk etc. in school canteens.  
           They also decided to make compulsory half an hour physical activities for the  
           students in the morning assembly daily. After six months, Mr. Roy conducted the  
           health survey in most of the schools and discovered a tremendous improvement in     
           the health of students. After reading the above passage, answer the 
           following: 3 marks 
      (i) What are the values (at least two) displayed by Mr. Roy? 
     (ii)  As a student, how can you spread awareness about this issue? 
     (iii) What are tranquilizers? Give an example. 
     (iv) Why is use of aspartame limited to cold foods and drinks? 4 marks 

Q.27. Complete the following reaction equations: 3 marks 

(i)    𝑶  

        

            𝑹 − 𝑪 − 𝑵𝑯𝟐    
𝐋𝐢𝐀𝐥𝐇𝟒
𝑯𝟐𝑶

  

(i) 𝑪𝟔𝑯𝟓𝑵𝟐𝑪𝒍 + 𝑯𝟑𝑷𝑶𝟐 + 𝑯𝟐𝑶 
                             
→          

 
(ii)  𝑪𝟔𝑯𝟓𝑵𝑯𝟐 + 𝑩𝒓𝟐(𝒂𝒒)

                                
→            

 
SECTION – D  

Q.28. For the hydrolysis of methyl acetate in aqueous solution, the following result are    
          obtained: 5 marks 

                 t/s          0       10                   20 

𝑪𝑯𝟑𝑪𝑶𝑶𝑪𝑯𝟑𝒍/ 𝒎𝒐𝒍 𝑳
−𝟏        0.10     0.05                0.025 

 

     (a) Show that it follows pseudo first order reaction, as the concentration of water    
           remains constant. 

 
      (b) Calculate the average rate of reaction between the time interval 10 to 20 seconds. 

(𝐆𝐢𝐯𝐞𝐧 ∶ 𝐋𝐨𝐠 𝟐 = 𝟎. 𝟑𝟎𝟏𝟎,𝐋𝐨𝐠 𝟒 = 𝟎. 𝟔𝟎𝟐𝟏) 
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Or 

(a) For a reaction A + B ⟶ P, the rate is given by rate = 𝐤[𝐀][𝐁]𝟐 

(i) How is the rate of reaction affected in the concentration of B is doubled? 

(ii) What is the overall order of reaction if A is present in large excess? 

(b) A first order reaction takes 30 minutes for 50% completion. Calculate the time required  
      for 90% completion of the reaction. 

Q.29. (a) Draw the molecular structures of the following compounds: 5 marks 
                (i)𝐍𝟐𝐎𝟓                                  (ii) 𝐗𝐞𝐎𝐅𝟒  
          (b) Explain the following observations:  
                (i) Sulphur has a greater tendency for catenation then oxygen.  
                (ii) ICI is more reactive than𝐈𝟐.  
                (iii) Despite lower value of its electron gain enthalpy with negative sing, fluorine               
                       (𝐅𝟐) is a stronger oxidising agent than 𝐂𝐥𝟐  
 
 
                                                                   Or  
 
(a) Complete the following chemical equations:  
      (i) 𝐂𝐮 +  𝑯𝑵𝟎𝟑 (𝐝𝐢𝐥𝐮𝐭𝐞) ⟶ 
      (ii) 𝑿𝒆𝑭𝟒 _ 𝑶𝟐𝑭𝟐⟶  
 
(b) Explain the following observations:  
      (i) Phosphorus has greater tendency for catenation than nitrogen.  
      (ii) Oxygen is a gas but Sulphur a solid.  
      (iii) The halogens are colored. Why?  
 
Q.30. A translucent white waxy solid (A) on heating in an inert atmosphere is converted to    
          its allotropic from (B). Allotrope (A) on reaction with very dilute aqueous KOH  
          liberates a highly poisonous gas (c) having rotter fish smell. With excess of chlorine  
          forms (D) which hydrolyses to compound (E). Identify compounds (A) to (E). 5 marks 

OR 

(a) What is meant by undictated, bidentate and ambidentate ligands? Give two 
examples for each. 

(b) Calculate the overall complex dissociation equilibrium constant for the 𝑪𝒖(𝑵𝑯𝟑)𝟒
𝟐+ 

ion, given that 𝜷𝟒 for this complex is 𝟐. 𝟏×𝟏𝟎𝟏𝟑. 
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