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AL ALIA INTERNATIONAL INDIAN SCHOOL-RIYADH 

 FIRST TERM ONLINE EXAMINATION -JULY/AUGUST 2022 
 

CHEMISTRY  
DATE:08 -08-2022                        MAX.MARK: 70  
CLASS: XII                            TIME: 3 HRS  
 
General instructions. Read the following instructions carefully. 
a) There are 41questions in this question paper. All questions are compulsory.  

b) Section A: Q. No. 1 to 2 are case-based questions having four MCQs or Reason Assertion    
     type based on given passage each carrying 1 mark.  

c) Section A: Question 3 to 21 are MCQs and graph-based questions carrying 1 mark each. 
d) Section A: Questions 22 to 29 objective type questions carrying 1 mark each. 

e) Section B: Q. No. 30 to 34 are short answer questions and carry 2 marks each.  

f) Section C: Q. No. 35 to 39 are short answer questions and carry 3 marks each.  

g)  Section D: Q. No. 40 and 41 are long answer questions carrying 5 marks each.  

h) There is no overall choice. However, internal choices have been provided.  

i) Use of calculators and log tables is not permitted.  

 

 SECTION A (OBJECTIVE TYPE) 

 

1. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 
 
 
 
 

 

Read the passage given below and answer the following questions: 

The reaction of phenol with aqueous sodium hydroxide indicates that phenols are 
stronger acids than alcohols and water. Due to the higher electronegativity of sp2 
hybridized carbon of phenol to which –OH is attached, electron density decreases 
on oxygen. This increases the polarity of the O–H bond and results in an increase in 
ionization of phenols than that of alcohols. Now let us examine the stabilities of 
alkoxide and phenoxide ions. In alkoxide ion, the negative charge is localized on 
oxygen while in phenoxide ion, the charge is delocalized. The delocalisation of 
negative charge makes phenoxide ions more stable and favours the ionization of 
phenol.  

(i) Phenol is less acidic than_________. 
                       (a) Ethanol                        (b) o-nitrophenol        
                       (c) o-methylphenol         (d) o-methoxy phenol 

(ii) Which of the following is most acidic? 

                      (a) Benzyl alcohol            (b) Cyclohexanol        
                      (c) Phenol                         (d) m-Chlorophenol 

 
 
 

(1x4=4) 
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(iii) Phenol can be distinguished from ethanol by the reaction with _____ 

                       (a) Br2/water                            (b) Na                   
                       (c) Glycerol                                (d) All of the above 

OR 
Acid catalysed dehydration of t-butanol is faster than that of n-butanol because: 

        (a) tertiary carbocation is more stable than primary carbocation 
        (b) primary carbocation is more stable than tertiary carbocation 
        (c) t-butanol has a higher boiling point 
        (d) rearrangement takes place during dehydration of t- butanol 

 (iv) Phenol reacts with Br2 in CS2 at low temperature to give: 

            (a)  o-Bromophenol                  (b) o-and p-bromophenols 
            (c)  p-Bromophenol                 (d) 2, 4, 6Tribromophenol       

  

2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

 
Read the passage given below and answer the following questions: 
  
Boiling point or freezing point of liquid solution would be affected by the dissolved 
solids in the liquid phase. A soluble solid in a solution has the effect of raising its 
boiling pointing and depressing in freezing point. The decrease in freezing point 
directly correlated to the concentration of the solutes dissolved in the solvents. This 
phenomenon is expressed as freezing depression and is useful for several 
applications. 
 
In these questions, a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 
 
a) Assertion and reason both are correct statements and reason is correct  
     explanation for assertion.  
b) Assertion and reason both are correct statements but reason is not correct    
     explanation for assertion.  
c) Assertion is correct statement but reason is wrong statement.  
d) Assertion is wrong statement but reason is correct statement.  
 
1) Assertion: If one component of a solution obeys Raoult’s law over a certain range 

of composition, the other component will not obey Henry’s law in that range. 
     Reason: Raoult’s law is a special case of Henry’s law.  

2) Assertion: When NaCl is added to water a depression in freezing point is 
observed. 

   Reason: The lowering of vapour pressure of a solution causes depression in the 

(1x4=4) 
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freezing point.  

3) Assertion: On adding NaCl to water its vapour pressure decreases. 
    Reason: The addition of non-volatile solute increases the vapour pressure. 

4) Assertion: Ice melts faster at high altitudes. 

    Reason: At high altitudes atmospheric pressure is low. 

Following questions (No. 3 -16) are multiple choice questions carrying 1 mark each: 
 

 

3 
Which of the following undergoes nucleophilic substitution exclusively by SN1 
mechanism? 
        a) Benzyl Chloride                         b) Ethyl chloride 
        c) Chlorobenzene                           d) Isopropyl chloride 
 

1 

 

4 
The products obtained when anisole react with HI are ____________ 

 (a) phenol and methyl iodide             (b) methanol and iodobenzene 
 (c) benzyl iodide and methanol          (d) phenoxide ion and ester 

OR 
Which of the following reagents cannot, be used to oxidise primary alcohols to 
aldehydes? 

            (a) CrO3 in anhydrous medium       (b) KMnO4 in acidic medium 

            (c) Pyridinium chlorochromate        (d) Heat in the presence of Cu at 573 K 

 

1 

 

5 
Which of the following alcohols reacts most readily with Lucas reagent? 
   

               (a) CH3CH2CH2OH 
 

 

 

 

 

 

 

 

 

 

 

1 

 

6 
People add sodium chloride to water while boiling eggs. This is to 
      (a) decrease the boiling point.                          (b) increase the boiling point. 
      (c) prevent the breaking of eggs.                     (d) make eggs tasty. 

OR 
 

The value of Henry’s constant KH is ______________ 

1 
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a) greater for gases with higher solubility b) constant for all the gases 

c) greater for gases with lower solubility  d) not related to solubility 

 

 

7 
Molarity of liquid HCl will be, if density of solution is 1.17 gm/cc 
         (a) 36.5                                        (b) 32.05 
         (c) 18.25                                      (d) 42.10 

OR 
1 M, 2.5 litre NaOH solution is mixed with another 0.5 M, 3 litre NaOH solution. 
Then find out the molarity of resultant solution is:  

         (a) 0.80 M                                    (b) 1.0 M 

         (c) 0.73 M                                     (d) 0.50 M 

1 

 

8 
The unit of rate constant for the reaction 2H2 + 2NO → 2H2O + N2  which has rate = 
K[H2] [NO]², is 

                  (a) mol L-1 s-1                                                                   (b) s-1 

                  (c) mol-2 L² s-1                                                                        (d)mol L-1               

OR 
 Fora reaction x + y → z, rate ∝ |X|. What is (i) molecularity and (ii) order of 
reaction? 
                 (a) (i) 2, (ii) 1                                     (b) (i)2,(ii) 2 
                 (c) (i) 1, (ii) 1                                     (d) (i) 1, (ii) 2 
 

1 

 

9 
The enantiomers differ only in _____________ 

                a) boiling point                                                   b) rotation of plane polarized light  
                c) melting point                                 d) solubility 

1 

 

10 
The law which indicates the relation’-ship between solubility of a gas in liquid and 
pressure is: 
               (a) Raoult’s law                                   (b) Henry’s law 
               (c) Lowering of vapour pressure     (d) Van’t Hoff law 

1 

 

11 
In pseudo unimolecular reactions: 

(a) both the reactants are present in low concentration 
(b) both the reactants are present in same concentration 
(c) one of the reactant is present in excess 
(d) one of the reactant is non-reactive 
 

1 

 

12 
A first order reaction has a rate constant 1.15 × 10-3s-1. How long time will 5 g of this 
reactant take to reduce to 3 g? 
                        (a) 444 s                                       (b) 400 s 
                        (c) 528 s                                       (d) 669 s 

 

 

 

1 
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13 
Half-life period of a first order reaction is 10 min. What percentage of the reaction 
will be completed in 100 min? 
                        (a) 25%                                        (b) 50% 
                        (c) 99.9%                                     (d) 75% 

 

1 

 

14 
Identify the final product of the reaction sequence. 

 

                        (a) Benzophenone                      (b) Acetophenone 
                        (c) Diphenyl                                (d) Methyl salicylate 

 

 

 

1 

 

15 
C-Cl bond of chlorobenzene in comparison to C-Cl bond in methyl chloride is 

            a)  Longer and weaker               b) Shorter and weaker 
            c)  Shorter and stronger             d) Longer and stronger 

 

 

 

1 

  

16 
Picric acid is a yellow coloured compound. Its chemical name is 
                        (a) m-nitrobenzoic acid           (b) 2, 4, 6-trinitrophenol 
                        (c) 2, 4, 6-tribromophenol      (d) p-nitrophenol 

 

 

1 

Observe the following graph and answer the following questions (Q.17 to 21) 
 
For a chemical reaction R → P, the variation in the ln (R) vs. time (t) plot is given as: 
 
 
 
                            ln [R] 
 
 
                                                  t 
    

17 Predict the order of reaction. 1 

18 What is the unit of rate constant (k)? 1 

19 What is slope and intercept in the above graph? 1 

20 Give an example for the reaction represented by the above graph. 1 

21 The rate constant for a reaction is, k= 5.5 X 10-14 s-1. Find the half-life of the reaction. 
 

1 

The following questions, Q. No 22 – 29 are short answer type and carry 1marks each 

22. Define an ideal solution and write one of its characteristics. 1 

23. Explain how does the -OH group attached to a carbon of benzene ring activate it 
towards electrophilic substitution? 

1 

24. When is the value of i less then unity? 
OR 

The molecular mass of a solute is 120 g/mol and van’t Hoff factor is 4. What is its 

1 
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abnormal molecular mass? 

25. Why Grignard reagent should be prepared under anhydrous conditions? 1 

26. The rate law for reaction is Rate = k [A][B]3/2  
Can the reaction be an elementary process? Explain 

1 

27. Why is the probability of reaction with molecularity higher than 3 very rare? 1 

28. Distinguish between order of reaction &Molecularity. 1 

29. Suggest a reagent for conversion of ethanol to ethanal. 
OR 

Out of 2-chloroethanol and ethanol which is more acidic and why? 

1 

SECTION-B (Q. No 30 to 34 are long answer type carrying 2 marks each.) 

30.  
Ethers can be prepared by Williamson synthesis in which an alkyl halide is reacted 
with sodium alkoxide. Di-tert-butyl ether can’t be prepared by this method. 
Explain. 

OR 
While separating a mixture of ortho and para nitro phenols by steam distillation, 
name the isomer which will steam volatile. Give reasons 

2 

31. How are the following conversions carried out? 
            (i) Benzyl chloride to benzyl alcohol, 
            (ii) Methyl magnesium bromide to 2-methylpropan-2-ol. 

2 

32. Complete the following reaction equations:  

 

 
OR 

 Which one in the following pairs of substances undergoes SN2 substitution reaction 
faster and why?  

 
 

2 

33. For the first order thermal decomposition reaction, the following data were 
obtained:   C2H5Cl(g) → C2H4(g) + HCl(g) 
                        Time/sec               Total pressure/atm 
                               0                                        0.30 
                               300                                    0.50 
Calculate the rate constant (Given: log 2 = 0.301, log 3 = 0.4771, log 4 = 0.6021)  

OR 
Hydrogen peroxide, H2O2 (aq) decomposes to H2O (l) and O2 (g) in a reaction that is 

2 
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first order in H2O2 and has a rate constant k = 1.06 × 10-3min-1. 
(i) How long will it take for 15% of a sample of H2O2 to decompose? 
 

34.  
If N2 gas is bubbled through water at 293K, how many millimoles of N2 gas would 
dissolve in 1 litre of water? Assume that N2 exerts a partial pressure of 0.987 bar. 
Given that Henry’s law constant for N2 at 293K is 76.48 k bar. 

2 

SECTION C (Q. No 35 to 39 are long answer type carrying 3 marks each.) 

35. Explain the following with an example for each: 
  (i) Kolbe’s reaction 
  (ii) Reimer-Tiemann reaction 
  (iii) Williamson ether synthesis 

OR 
  (a) Write the mechanism of the following reaction: 

                 CH3CH2OH      HBr              CH3CH2Br + H2O 
 
  (b) What happens when CH3—O—CH3 is heated with HI? 

3 

 

 

36. 

 

(a) Distinguish between rate expression and rate constant of a reaction. 

(b) Consider the decomposition of hydrogen peroxide in alkaline medium which is  
      catalysed by iodide ions.    

                     
This reaction takes place in two steps as given below: 
              Step -1 H2O2 + I– → H2O + IO– (slow) 
              Step – II H2O2 + IO– → H2O + I– (fast) 
(i) Write the rate law expression and determine the order of reaction w.r.t. H2O2. 
(ii) What is the molecularity of each individual step? 

OR 

Derive expression for integrated rate equation for zero order reaction.  
 

3 

37. Give reasons for the following: 
(a) n-Butyl bromide has higher boiling point than t-butyl bromide. 
(b) Racemic mixture is optically inactive. 
(c) The presence of nitro group (-NO2) at o/p positions increases the reactivity of              
      haloarenes towards nucleophilic substitution reactions. 
 

3 

38.  
An organic compound ‘A’ having molecular formula C3H6 on treatment with 
aq. H2SO4 give ‘B’ which on treatment with Lucas reagent gives ‘C’. The compound 
‘C’ on treatment with ethanolic KOH gives back ‘A’. Identify A, B, C. 

3 
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39. (a) Define the term azeotrope? 
(b) Obtain a relationship between relative lowering of vapour pressure and mole   
      fraction of solute? 
 

3 

SECTION -D (Q. No 40 and 41 are long answer type carrying 5 marks each.) 

40   
(a) Write the main product(s) in each of the following reactions:  
 

 
 

 (b) Give reasons for the following: 
      (i) Phenol is more acidic than methanol. 
      (ii) The C—O—H bond angle in alcohols is slightly less than the tetrahedral  
            angle. 
 

OR 
An aromatic compound ‘A’ on treatment with CHCl3/KOH gives two compounds 
‘B’ and ‘C’. Both ‘B’ and ‘C’ give the same product ‘D’ when distilled with zinc 
dust. Oxidation of ‘D’ gives ‘E’ having molecular formula C7H6O2.Identify the 
compounds ‘A’ to ’D’. Write all the chemical reactions involved. 
 

5 

41  
a) A 4% solution (w/w) of sucrose (M = 342 g mol-1) in water has a freezing point 
of 271.15 K. Calculate the freezing point of 5% glucose (M = 180 g mol-1) in water. 
(Given: Freezing point of pure water = 273.15 K) 
b)Define the following terms: 
   i) Abnormal molecular mass 
  ii) Vant’ Hoff factor 

OR 
i) State Henry’s law. Mention its two applications. 
ii) A solution prepared by dissolving 8.95 mg of a gene fragment in 35.0 mL of 

water has an osmotic pressure of 0.335 torr at 25°C. Assuming the gene 
fragment is a non-electrolyte, determine its molar mass. 

 

5 

 


