
 

SAMPLE PAPER (2022-23) 

CHEMISTRY THEORY 

(043) 

                                                     MARKING SCHEME 

                                                            SECTION A 

Q1 to 18 each correct answer 1 Mark 

1. (C) 

The reagent pyridinium chlorochromate (PCC) controls the oxidation to aldehyde stage. 

2. (A) 

C6H5CH2 
+ is stable carbocation and therefore, favours SN1 reaction. 

3. (C) Mn 

4. (B)  

In pseudo first order reaction, rate constant depends on the concentration of reactant present 

in excess. 

5. (C) 

Ecell is an intensive property while ∆rG of cell reaction is an extensive property.  

5.* (B)  

Cell emf 

6. (A)  

The rate of a reaction decreases with passage of time as the concentration of reactants 

decreases. 

7. (B) Dimethylamine 

8. (D)  

[Cr (H2O)6] Cl3 

9. (C) 

Stability of carbocation increases in the order: (ii) < (iii) < (i)  

 

10. (B) 

Gattermann reaction 

11. (D) Pentan-3-one 

12. (D)  

Rate constant increases exponentially with decreasing activation energy and increasing 

temperature. 

 

*12. (B) 



A catalyst does not change ∆G or ∆H of the reaction. 

13. (D) 

It is a bidentate ligand. 

14. (A) 

15. a. 

16. a. 

17. a. 

18. c 

 

SECTION B 

19. (a) First order  

      (b) No, due to exponential relation / the curve never touches the x-axis. 

 

20. (a)Proteins that lose their biological activity / proteins in which secondary and tertiary 

structures are destroyed Curdling of milk (or any other) 

(b)Amino acids which cannot be synthesised in the body. Valine / Leucine (or any other)  

OR 

(a)Saccharic acid / COOH-(CHOH)4-COOH  

(b)Due to the presence of carboxyl and amino group in the same molecule / due to formation 

of Zwitter ion or dipolar ion. 

 

21. (a) Polarimeter 

       (b) Antiseptic 

 

22. (a) Bis(ethan-1,2-diamine) dichloridoplatinum (II) 

        (b)  

                       
      Cis   Trans 

23. (i) A- strong electrolyte, B-Weak electrolyte.  

       (ii) Λ0m for weak electrolytes cannot be obtained by extrapolation while Λ0m for strong 

electrolytes can be obtained as intercept. 

 

24. t = [𝑅]0 ─ [𝑅]𝑡 /𝑘  

         = [0.1−0.064] / 4 x 10−3  

         = 9 s 

 

25.  The electrophile, C6H5CO+ (Benzoylium cation) 

       The name of the reaction is Friedel Craft’s reaction.  

         OR  



 
 

SECTION C 

26. (a) Propanal gives silver mirror test with Tollen’s reagent and gives red ppt’s with 

Fehling solution, while Propanone does not give both the tests. 

(b) 4-methoxybenzoic acid < benzoic acid < 4-nitrobenzoic acid < 3,4-dinitrobenzoic acid 

 

27. (a) Nucleophiles having two nucleophilic centres. CN- /SCN- / NO2 -  

      (b) (i) [CoF6] 3-  

              (ii) [Co(en)3] 3+  

              (iii)[Co(en)3] 3+  

              (iv)[CoF6] 3- 

 

28. Tf = Kf m  

        1.5 = (3.9 x wB/176) x 1000/75 

       Mass of ascorbic acid (wB)= 5.08 g. 

 

29. (a) (A)  CH3CONH2 (B)  CH3NH2  

       (b) (A)  C6H5NH2 (B)  C6H5N2Cl  

       (c) (A)  C6H5CN (B)  C6H5COOH 

 

30. (i) CH3-CH=C(CH3)-C(CH3)2-CH3 

      (ii)  2-bromobutane is chiral. 

      (iii)A = Diphenyl, B = Phenyl magnesium bromide 

OR 

      
 

SECTION D 

 

    31. (i) Acidic, basic and neutral amino acids. 

          (ii) In aqueous solution, amino acids are present as dipolar ion. This is known as 

Zwitter ion. 

          (iii) 

Essential amino acids Non-essential amino acids 

Amino acids which are not 

synthesised by human body and must 

be provide through diet. For example, 

Valine, leucine. 

Amino acids which are synthesised 

by the human body. For example, 

glycine, alanine. 

OR 



         In Zwitter ionic form, amino acids show amphoteric behaviour as they react both with 

acids and bases. In the acidic medium, COO- ion of the Zwitter ion accepts a proton to form 

the cation while in basic medium, NH3
+ ion loses a proton to form the anion. 

Thus, NH3
+ group acts as the acid while COO- group acts as the base. 

 

32.(i) Normally, the solvent flows through the membrane from a solution of low 

concentration to a solution of higher concentration. If it can flow in the reverse direction, it 

is called reverse osmosis. 

     (ii) It can be used to desaline sea water to make it suitable for drinking. 

     (iii)Membrane allows the flow of only solvent and not solute through it. 

OR 

           Food grains allows absorption of water in rainy season and gain weight. 

           Cellulose acetate 

 

 

SECTION E 

 

33. (a) Sn + 2H+   Sn2+ + H2   

        E = Eo – (0.059/2) log [Sn2+] /[H+]2  

           = [0 – (- 0.14)] – 0.0295 [log (0.004) / (0.02)2] 

          = 0.14 – 0.0295 log 10  

          = 0.1105 V  

(b) (i) Due to overpotential/ Overvoltage of O2  

      (ii) The number of ions per unit volume decreases. 

OR 

 

(a) ΔGo = - n F Eo  

-43600 = - 2 × 96500 ×Eo  

Eo = 0.226 V 

E = Eo – (0.059/2) log ([H +]2 [Cl-]2 / [H2])  

   = 0.226 – 0.0295 log [ (0.1)2 × (0.1)2] / 1  

   = 0.226 -0.0295 log 10-4 

    = 0.226 + 0.118  

   = 0.344 V  

(b) Cells that convert the energy of combustion of fuels (like hydrogen, methane, methanol, 

etc.) directly into electrical energy are called fuel cells. 

 Advantages: High efficiency, non-polluting. 

 

34. (a) (A) = Butan-2-one, CH3COCH2CH3 

      (B) = Butan-2-ol, CH3CH(OH)CH2CH3 

      (C) = Butan-2-ene, CH3CH = CHCH3 

      (D) = Ethanal, CH3-CHO 

      (b) (i) Propanal is easily oxidised to propanoic acid with common oxidising agent but 

oxidation of propanone involves breaking of bond. 

OR  



 

 

(a)(i) Cyanohydrin of cyclobutane  

                                        
                                                                         

      (ii)Hemiacetal of ethanal      

          
   (b)(i) Pent -3 -enal, CH3CH = CHCH2CH3 

        (ii) Ethanal, CH3-CHO 

(a) Tollen’s reagent test: Propanal gives a bright silver mirror but propanone does not. 

Fehling solution test: Propanal gives a reddish-brown precipitate but propanone does 

not. 

 

35. (a) (i) Due to variable oxidation state 

(ii)Mn2+ is stable due to exactly half filled 3d5 configuration/ Due to high ΔaH
0 and low 

ΔhydH
0 for Cu2+ / Cu is positive.  

(iii) Due to comparable energies of 5f, 6d and 7s orbitals. 

(b) Reaction with iodide ions: 2MnO4 
- + H2O + I-  2MnO2 +2OH- + IO3

 - 

     Reaction with thiosulphate ions: 8MnO4 
- + H2O + 3S2O3

2-  8MnO2 +2OH- + 6SO4 
2- 

 

OR 

 

(a) (i)The comparatively high value for Mn shows that Mn2+(d5) is particularly stable / Much 

larger third ionisation energy of Mn (where the required change is from d5 to d4)  

(ii)Due to higher number of unpaired electrons.  

(iii)Absence of unpaired d- electron in Sc3+ whereas in Ti3+ there is one unpaired electron or 

Ti3+shows d-d transition. 

(b)(i) Cr2O7
2- + 14H+ + 6Fe2+  2Cr 3+ + 6Fe 3+ + 7H2O 

              Cr2O7
2- + 14H+ + 3Sn2+  2Cr 3+ + 3Sn 4+ + 7H2O 

 


