
Dr. Sangeeta Khanna Ph.D                        1                   CHEMISTRY COACHING CIRCLE 
D:\Important Data\2019\+2\Inorganic\Test\+2 Grand Test-3\+2 Grand Test-3.docx 

 
 
 
 
     
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       
       
      
      
 
      

  
 
    

      

   Test Venue: 
   Lajpat Bhawan, Madhya Marg, 

         Sector 15-B, Chandigarh 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 



Dr. Sangeeta Khanna Ph.D                              

Dr. Sangeeta Khanna Ph.D                     2                    CHEMISTRY COACHING CIRCLE 
D:\Important Data\2019\+2\Inorganic\Test\+2 Grand Test-3\+2 Grand Test-3.docx 

 
READ THE INSTRUCTIONS CAREFULLY 

 

1. The test is of 2 hours duration. 
2. The maximum marks are 305. 
3. This test consists of 73 questions. 

4. Keep your mobiles switched off during Test in the Halls. 

Section – A (Single Correct Choice Type) Negative Marking 
 

 This Section contains 50 multiple choice questions. Each question has four choices A), B), C) and 
D) out of which ONLY ONE is correct.           50 × 4 = 208 Marks 

 
1. A transition element X has a configuration [Ar] 3d4 in its +3 oxidation state. Its atomic number is: 
 

a. 25     b. 26      c. 22      d. 19 
 A 
Sol. It is Mn having configuration 1s22s22p63s23p63d54s2 which forms Mn3+. 
2. The electronic configuration of actinides cannot be assigned with degree of certainty because of: 
 

a. small energy difference between 5f and 6d levels. 
 b. overlapping of inner orbitals 
 c. free movement of electrons over all the orbitals 
 d. None of above 
 A 
3. Compared to Cu(II) having 3d9 con-figuration, Cu(I) having 3d10 configuration is: 
 

a. more stable          b. less stable in aqueous solution    
c. equally stable         d. stability depends on nature of copper salt 

 B 
Sol. Hydration energy is sufficient to remove electron. 
4. Which of the following compound is not coloured? 
 

a. Copper (II) sulphate        b. Zinc (II) chloride    
c. Chromium (III) sulphate       d. Manganese (II) oxalate 

 B 
Sol. It does not have unpaired electrons. (d10 configuration) 
5. The ions from among the following  which are normally colourless 

(i) Ti4+ (ii) Cu+1  (iii) Co3+ (iv) Fe2+ 
 
 a. (i) and (ii) only   b. (i), (ii) and (iii)    c. (iii) and (iv)    d. (ii) and (iii) 
 A 
Sol. Both have d10 configuration  
6. Which of the following is paramagnetic? 
 

a.  V(CO)6    b. Fe(CO)5     c. Fe2(CO)9    d. Cr(CO)6 
 A 
Sol.  It contains unpaired electrons. With d5 configuration 
7. Within each transition series, the oxidation states : 
 

a. decreases regularly in moving from left to right 
 b. first increases till the middle of period and then decreases  
 c. first decreases till the middle of period and then increases 
 d. None of the trend is correct 
 B 
Sol. Mn have maximum oxidation states 
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8. During titration, of KMnO4, H2SO4 is preferably used over HCl and HNO3 to make the solution acidic 
because: 

 
a. H2SO4 is a strong oxidizing agent and it reacts with KMnO4 during titration 

 b. some KMnO4 is consumed during the reaction with H2SO4 
 c. H2SO4 does not react with KMnO4 or the reducing agent used 
 d. H2SO4 can turn colourless KMnO4 to pink at the end point 
 C 
9. Reaction of KMnO4 in neutral or very weakly alkaline solution can be represented as: 
 

a.   OHMnOe3OH2MnO 224    

b. OH  O 2/1MnO2OH2MnO2 22
2
44    

 c. OH4Mne5H8MnO 2
2

4      

d.   2
44 MnOeMnO  

 A 
10. When KMnO4 is added to oxalic acid, the decolourisation is slow in the beginning but becomes 

instantaneous after sometime because: 
 

a. Mn2+ acts as autocatalyst      b. CO2 is formed as the product   

c. reaction is exothermic       d. 
4MnO  catalyses the reaction 

 A 
11. The correct statement from among the following is/are: 

(i)  All d and f – block elements are metals  
 (ii) All d and f – block elements form coloured compounds  
 (iii) All d and f – block elements are paramagnetic  
 The correct statements from the above is/are: 
 
 a. (i) only    b. (i) and (ii)     c. (ii) and (iii)      d. All 
 A 
12. Which of the following statements concerning transition elements is not true? 
 

a. They are all metals     
b. They easily form complexes  
c. Compounds containing their ions are coloured  

 d. They show multiple oxidation states always differing by two units 
 D 
Sol. Unlike p – block elements, the various oxidation states of a d-block element differ by one unit. 
13. Which among FeO and Fe2O3 is more basic? 

 
a. FeO           b. Fe2O3    
c. Both have same basic strength     d. None or them is basic 

 A 
Sol. Oxides are more basic in lower oxidation state 
14. Which one of the following compounds does not decolorise an acidified aqueous  solution of KMnO4? 
 

a. sulphur dioxide  b. Ferric sulphate   c. Hydrogen peroxide    d. Ferrous sulphate 
 B 
Sol. Ferrous salt and not Ferric chloride decolourise an acidified solution of KMnO4. 
15. Which of the following is not true about Mohr’s salt? 
 

a. It decolourises KMnO4       b. It is a primary standard    
c. It is a double salt       d. Oxidation state of iron is +3 

 D 
Sol. Oxidation state of iron in Mohr’s salt is +2 and not +3. 
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16. Which of the following statements is wrong? 
 

a. An acidified solution of K2Cr2O7 liberates iodine from iodides 
 b. In acidic solution dichromate ions are converted to chromate ions  
 c. Ammonium dichromate on heating undergo exothermic decomposition to give Cr2O3  
 d. Potassium dichromate is used as a titrant for Fe2+ ions. 
 B 
Sol. In acidic solution, actually chromate is converted to dichromate. 
 

 OHOCrH2CrO2 2
2
72

2
4    

17. When H2S gas is passed through an orange red solution (X),  the solution turns milky. X forms orange 
red crystals from its aqueous solution. When an alkali is added to this orange red solution it turns 
yellow and on acidifying this yellow solution again turns orange red. X is: 

 
a. K2CrO4    b. KMnO4    c. Na2Cr2O7     d. K2Cr2O7 

 D 
Sol. From the choices of questions X can be either Na2Cr2O7 or K2Cr2O7. However K2Cr2O7 forms orange 

red crystals and in H2O it gives orange red solution. Na2Cr2O7 is more soluble can’t be crystalised. The 
required reactions are: 

 OH    rOC2K        2KOH    OCrK 2
 solution)(Yellow  

42
(Alkali)(X)

722   

 OHSOKOCrKSOHOCrK2 242
red) n Orange(
72242422   

 Also K2Cr2O7 oxidises H2S to S which makes solution milky. 
18. A purple coloured solution is made alkaline with KOH and is treated with KI forming potassium iodate. 

The same solution is acidified with H2SO4 and again it is treated with KI. However this time instead of 
potassium iodate, iodine gas is released. The purple coloured solution is of: 

 
a. K2Cr2O7   b. PbO2     c. KMnO4     d. K2MnO4 

 C 
Sol. The reactions involved are: 

 322
)Alkaline(
4 KIOKOH2MnOOHKIKMnO2   

 2244242
)Acidic(
4 IOH8MnSO2SOK6KI10SOH8KMnO2   

19. Iron, once dipped in concentrated H2SO4, does not displace copper from copper sulphate solution, 
because: 

 
a. It is less reactive than copper      
b. A layer of sulphate is deposited on it  
c. An inert layer of iron oxide is deposited on it   
d. All valence electrons of iron are consumed 

 C 
Sol. Iron when dipped in a strong oxidising agent in liquid state (say conc. HNO3, conc. H2SO4), it is 

covered by a thin inert layer of iron oxide (Fe3O4), which makes it passive i.e.,  it no longer shows usual 
chemical reactivity. 

20. Which of the following compounds is used as the starting material for the preparation of potassium 
dichromate? 

 
a. K2SO4. Cr2(SO4)3. 24H2O (Chrome alum)   b. PbCrO4 (Chromite yellow) 
c. FeCr2O4 (Chromite)        d. PbCrO4. PbO (Chrome red) 
C 

Sol. Potassium dichromate is obtained from chromite ore (FeCr2O4). 
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21. The first ionisation energies of the elements of the first transition series (Ti → Cu): 

 
a. Increases as the atomic number increases (irregularly)   
b. Decreases as the atomic number increases 
c. Do not show any change as the addition of electrons takes place in the inner (n – 1) d - orbitals 

 d. Increases from Ti to Mn and then decreases from Mn to Cu 
 A 
Sol. First ionisation energies of 3d- series (first transition series) increases with increase in atomic number 

due to (a) increase in nuclear charge (b) decrease in atomic size. 
22. One of the products formed due to the reaction between KMnO4 and HCl is: 
 

a. Red liquid    b. MnO2       c. Greenish yellow gas   d. HClO4 
 C 

Sol. 2KMnO4 + 6HCl → 2KCl + 2MnCl2 + 3H2O + 5O 

 2HCl + O → H2O + Cl2] × 5 

------------------------------------------------------------------------------- 

 16HCl + 2KMnO4 → 8H2O + 5Cl2 + 2KCl + 2MnCl2 

--------------------------------------------------------------------------------- 
 Cl2 is a greenish yellow gas. 
23. Which of the following statement is not correct statement? 
 

a. La(OH)3, is less basic than Lu(OH)3   
b. In lanthanide series ionic radius of Ln3+ ions decreases 
c. La is actually an element of transition series rather than lanthanide series  
d. Atomic radii of Zr and Hf are same because of lanthanide contraction 

 A 
Sol. La(OH)3 is more basic than Lu(OH)3. This is because ionic size of La3+ ion is more than Lu3+ ion. Basic 

strength decreases in Lanthanoid series. 
24. Zn gives H2 gas with H2SO4 and HCl but not with HNO3 because: 
 

a. Zn acts as an oxidising agent when react with HNO3 
 b. HNO3 is weaker acid than H2SO4 and HCl  
 c. In electrochemical series Zn is above hydrogen 

 d. 
3NO  ion is reduced in preference to hydronium ion 

 D 

Sol. Zn + 2HCl → ZnCl2 + H2 

 24
)Dil(

42 HZnSOSOHZn   

 With dil. HNO3, Zn produces nitrous oxide (N2O) 

 Zn + 2HNO3 → Zn (NO3)2 + 2[H] × 4 

 2HNO3 + 8H →N2O + 5H2O 

 4Zn + 10 HNO3 → 4Zn(NO3)2 + N2O + 5H2O 

In this reaction of Zn with HCl or dil. H2SO4, H3O
+ ions are reduced to H2. In the reaction of zinc with dil. 

HNO3 

3NO  ions are reduced to N2O in preference to hydronium ion. (with conc. HNO3 and zinc, 

3NO  

ions are reduced to NO2 and zinc, 
3NO  ions are reduced to NO2 and with . Dil HNO3 and zinc, 

3NO  

ions are reduced to NH3). 
25. In acidic medium, KMnO4 oxidises FeSO4 solution. Which of the following statements is correct? 
 

a. 10 ml of 1 N KMnO4 solution oxidises 10 ml of 5 N FeSO4 solution 
 b. 10 ml of 1 M KMnO4 solution oxidises 10 ml of 5 M FeSO4 solution 
 c. 10 ml of 1 M KMnO4 solution oxidises 10 ml of 1 M FeSO4 solution 
 d. 10 ml of 1 N KMnO4 solution oxidises 10 ml of 0.1 M FeSO4 solution 
 B 

Sol. 2KMnO4 + 3H2SO4 → K2SO4 + 2MnSO4 + 3H2O + 5O 
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 2FeSO4 + H2SO4 + [O] → Fe2(SO4)3 + H2O] × 5 
 Thus 2KMnO4 ≡ 10 FeSO4 
 KMnO4 ≡ 5FeSO4 
 Thus 10 mL of 1M KMnO4 solution will oxidise 10 mL of 5 M FeSO4 solution. 
26. Among the following series of transition metals ions, the one where all metal ions have 3d2 electronic 

configuration is: [At. No. Ti = 22, V = 23, Cr = 24, Mn = 25] 
 

a. Ti3+, V2+, Cr3+, Mn4+  b. Ti+, V4+, Cr6+, Mn7+   c. Ti4+, V3+, Cr2+, Mn3+  d. Ti2+, V3+, Cr4+, Mn5+ 
 D 
Sol. Ti22 = 3d2 4s2, Ti2+ = 3d2  
 V23 = 3d3 4s2, V3+ = 3d2 
 Cr24 = 3d54s1, Cr4+ = 3d2 
 Mn25 = 3d54s2;  Mn5+ = 3d2 
27. Misch mental is: 
 

a. an alloy of aluminium        b. a mixture of chromium and lead chromate  
c. an alloy of lanthanoid metals      d. an alloy of copper 

 C 
Sol. Misch metal is an alloy of lanthanoid metals 
28. Carbon cannot  be used in the reduction of Al2O3 because: 
 
 a.  it is an expensive element 

b.  the enthalpy of formation of CO2 is less negative than that of Al2O3 
 c.  pure carbon is not easily available 
 d.  the enthalpy of formation of Al2O3 is too high 
 B 
29. Match the following  

       List I                  List II 

(A) Calcination a. 2Cu2S + 3O2 → 2Cu2O+2SO2 

(B) Roasting b. Fe2O3. nH2O→Fe2O3 + nH2O 

(C) Flux c. Cr2O3+ 2Al → Al2O3 + 2Cr 

(D) Thermite d. SiO2 + FeO → FeSiO3 

  
Codes: 

  A   B   C  D      A   B   C  D 
 a.  a  b  c  d     b.  b  a  d  c 
 c.  d  a  b  c     d. c  a  b  d 
 B 

30. The IUPAC name for K2[Cr(CN)2(O)2(O2) NH3] is: [(O2) is peroxo] 
 
 a.  potassium amminedicynodioxoperoxochromate(VI) 
 b. potassium amminedicyanotetroxochromium (III) 
 c. Potassium amminedicyanochromate(IV) 
 d. potassium amminocyanodiperoxochromate (VI)   
 A 

31. Which of the following is a low-spin (spin-paired) complex? 
 
 a. [Co(NH3)6]

2+
   b. [Fe(C2O4)3]

3–
   c. [Ni(NH3)6]

2+
  d. [Co(NH3)6]

3+
 

 D 
32. Ammonia forms the complex [Cu(NH3)4]

2+
 with copper ions in alkaline solutions but not in acidic 

solution. The reason for it is: 
 

a.  In alkaline solution Cu(OH)2 is precipitated which is soluble in  excess of alkali 
b.  Copper hydroxide is amphoteric substance  
c.  In acidic solution hydration protects Cu

2+
 ions  

d.  In acidic solution protons co-ordinates with ammonia molecule forming 
4NH  ions and NH3 

molecules are not available 
D 
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33. The correct order of magnetic moments (spin values in B.M.) among is: 
(Atomic no. Mn = 25, Fe = 26, Co = 27) 
 
a. [Fe(CN)6]

4–
 > [CoCl4]

2–
 > [MnCl4]

2–
    b. [MnCl4]

2–  
>

  
[Fe(CN)6]

4–
 > [CoCl4]

2
 

c. [Fe(CN)6]
4–

 > [MnCl4]
2– 

> [CoCl4]
2–

    d. [MnCl4]
2–  

>
  
[CoCl4]

2 
> [Fe(CN)6]

4–
 

D  
34. KMnO4 is manufactured on a large scale by: 
 

a.  fusing MnO2 with KOH and then oxidizing the fused mixture with KNO3 
b.  fusing MnO2 with Na2CO3 in the presence of O2 
c.  fusing MnO2 with KOH and KNO3 to form K2MnO4 which is then electrolytically oxidized in an 

alkaline solution 
d.  fusing MnO2 with KNO3 and then acidifying the fused mixture  

 C 
35. The effective atomic number of Rh (atomic number = 45) in the complex is: 
 
 
 
 
 

a. 51     b. 54      c. 56      d. 50 
 A 
Sol. EAN = 45 – 2 + 4 × 2 = 51 
36. Which pair of two isomeric complexes is difficult to differentiate by measuring molar electrical 

conductivity? 
 

a. [Co(NH3)5SO4] Cl; [Co(NH3)5 Cl]SO4    b. [Co(H2O)6] Cl3; [Co(H2O)4 Cl2] Cl.2H2O 
c. [Pt(NH3)3NO2] Cl; [Pt(NH3)3ONO]Cl   d. [Pt(NH3)4Cl2] Br2 ; [Pt(NH3)6]Cl4 

 C 
Sol. both produce 2 ions. 
37. The spin magnetic moment of cobalt in the compound, Hg[Co(SCN)4] is: 
 

a. 3     b. 8      c. 15      d. 24  
 C 

Sol. spin) (High  ]d(SCN) Co[ Hg 7
4

22 

 

 1,1,1
g2

22 t,g,e  

 B.M.  )23(3   

38. What is the ratio of uncomplexed to complexed Zn2+ ion in a solution that is 10 M in NH3, if the stability 
constant of [Zn(NH3)4]

2+ is 3×109? 
 

a. 3.3 × 10–9    b. 3.3 × 10–11    c. 3.3 × 10–14    d. 3 × 10–13  
 C 

Sol. 
42

2
439

10

1

]Zn[

])NH(Zn[
103 





   Zn+2 + 4NH3   fk
   [Zn(NH3)4]

+2 

  
])NH(Zn[

]Zn[
2
43

2





  = 14

13
103.3

103

1 


 

39. Select the correct order for the wavelength of absorption for the given complexes: 
 

a. [Cr(CN)6]
3–  = [CrCl6]

3– = [Cr(NH3)6]
3+ = [Cr(H2O)6]

3+ 
 b. [CrCl6]

3– > [Cr(H2O)6]
3+ > [Cr(NH3)6]

3+ > [Cr(CN)6]
–3   

 c. [Cr(CN)6]
3– > [Cr(NH3)6]

3+ > [Cr(H2O)6]
3+>[CrCl6]

3–  
 d. [Cr(CN)6]

3– > [Cr(H2O)6]
3+ > [CrCl6]

3– > [Cr(NH3)6]
3+ 

 B 

OC 

OC 

Rh 

Cl 

Cl 

Rh 

OH 

OH 
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Sol.   ClOHNHCN: 230  

 



1

0  

40. Which of the following will exhibit more than ten isomers? 
 

a. [Co(en)Cl Br I (CN)]       b. [Co(gly)ClBrI(NC)] 
c. [CoClBr(CN)NO2(gly)]      d. All of these 

 D 
Sol. Consider linkage, G.I. , O.I. 
41. Which of the following complex exists as dextro and laevo form? 
 
 
 
 

a.      b.       c. [AgFClBrI]   d.       

   
 
 B 
Sol. lacks P.O.S. as well as C.O.S 
42. Consider the following complexes: 

(P) [Cr (CO)x]     (Q) [Cr (CO)(x – 1)PF3] 

If PF3 is better  accepter than CO, what will be the order of bond length of CO in complexes (P) and 
(Q)? 

 
 a. P > Q    b. Q > P     c. P = Q      d. Can not be compared 

A 

Sol. As PF3 is a better -acceptor than Co, so back bonding in * of CO. Thus, CO B.L. shortness. 
43. Which of the following carbonyls will have the strongest C – O bond? 
 

a. 
6)CO(Mn    b. Cr(CO)6    c. 

6)CO(V     d. Fe(CO)5 

 A 
Sol. the presence of positive charge on the metal carbonyl would resist the flow of the metal electron 

charge to * orbitals of CO. This would increase the CO bond order and hence CO in a metal carbonyl 
cation would absorb at a higher frequency compared to its absorption in a neutral metal carbonyl. 

44. The d-electron configurations of Cr2+, Mn2+, Fe2+ and Co2+ are d4, d5, d6 and d7 respectively. Which one 
of the following will exhibit minimum paramagnetic behavior? 
(At. Nos. Cr = 24, Mn = 25, Fe = 26, Co = 27) 

 
 a. [Mn(H2O)6]

2+   b. [Fe(H2O)6]
2+    c. [Co(H2O)6]

2+    d. [Cr(H2O)6]
2+ 

 C 
Sol. [Mn(H2O)6]

2+ : Mn2+ = 3d5 

 Number of unpaired electrons = 5 
[Fe(H2O)]2+ : Fe2+ = 3d6 

 Number of unpaired electrons = 4 
[Co(H2O)6]

2+ : Co2+ = 3d7 
 Number of unpaired electrons =3 

[Cr(H2O)6]
2+ : Cr2+ = 3d4 

 Number of unpaired electrons = 4 
Minimum paramagnetic behavior is shown by [Co(H2O)6]

2+ 

45. In order to refine ‘blister copper’ it is melted in a furnace and is stirred with green logs of wood. The 
purpose is  

 
a. to expel the dissolved gases in blister copper 
b. to reduce the metallic oxide impurities with hydrocarbon gases liberated from the wood  
c. to bring the impurities to surface and oxidize them 
d. to increase the carbon content in copper 

Co 

H3N 

Cl Cl 
Cl 

NH3 
OH2 

Fe Ox 

3- Ox 

Ox 

O 

C 

C 

O 

S 

S 

Zn 

O 

O 
C 

C 

S 

S 

2- 
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B 
46. Match the column: 

Reaction: 

(i) CO4Ni)CO(NiCO4Ni
Pure

K 450
4

K  330

pureIm
    

(ii) 4Au + 4NaCN + O2 + 2H2O  
 KOH4

4Na Zn

lelubSo
2 ])CN(Au[ 2Na2[Zn(CN)4] + 4Au 

(iii) Ti + I2 


TiI4(g) g2)s(
temp. high ,

ITi  


 

(iv) 2Cu2S + 3O2  2Cu2O + 2SO2 
 Cu2S + 2Cu2O  6Cu + SO2 
Process 
(a) Hydrometallurgy   (b) Mond’s process  (c) Auto reduction   (d) Van Arkel Method 
 
a. (i) a (ii) b  (iii) d (iv) c     b. (i) b (ii) a  (iii) d (iv) c 
c. (i) b (ii) c  (iii) d (iv) a     d. (i) a  (ii) c  (iii) d (iv) b 
B 

47. Consider the following reaction at 1000°C: 

(A) Zn (s) + )g(O
2

1
2   ZnO (s);  G° = -360 kJ mol–1 

(B) C (gr) + 
2

1
O2 (g)  CO (g);  G° = - 460 kJ mol–1 

Choose the correct statement at 1000°C: 
 
 a. zinc can be oxidised by carbon monoxide   b. zinc oxide can be reduced by graphite 

c. both statements (A) and (B) are true     d. both statements (A) and (B) are false. 
B   

48. In the Hoope’s process for refining of Al the fused materials form three different layers and they remain 
separated during electrolysis also. This is because: 

 
a. The upper layer is kept attracted by cathode and lower layer is kept attracted by anode 

 b. There is special arrangement in cell to keep the layers separate 
 c. Three layers have different densities 
 d. Three layers are maintained at different temperatures 
 C 
Sol. In the  Hoope’s process for refining of Al, the fused materials form three different layers and they 

remain separated during electrolysis because the three layers have different densities. 
49. When bauxite powder is mixed with coke and reacted with nitrogen at 2075 K, carbon monoxide and X 

are formed. What is the gas formed when X is reacted with water? 
 

a. NH3     b. N2     c. N2O     d. O2 
 A 
Sol. When bauxite mixed with coke is heated in an atmosphere of N2 at 2075 K. AlN is formed. AlN reacts 

with water to give NH3 

  Al2O3 + 3C + N2  2AlN + 3CO 
   AlN + 3H2O  Al(OH)3 + NH3 
50. Observe the following statements regarding purification of bauxite: 

I. During Hall’s process, silicon is removed as Si(vapour) 
 II. Bauxite ore contaminated with Fe2O3 is purified in Baeyer’s process 
 III. During Serpeck’s process AIN is formed. 
 The correct answer is: 
 
 a. I, II and III are correct       b. Only I and II are correct 
 c. Only I and III are correct       d. Only II and III are correct. 
 D 
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Section – B (Assertion & Reason) Negative Marking [-1] 

 
 This Section contains 8 multiple choice questions. Each question has four choices A), B), C) and D) 

out of which ONLY ONE is correct. (Mark only One choice)                8 × 4 = 32 Marks 

(A) Both A and R are true and R is the correct explanation of A  
 (B) Both A and R are true but R is not a correct explanation of A 
 (C) A is true but R is false 
 (D) A is false but R is true 
  
1. Assertion (A): An aqueous solution of FeCl3 is acidic. 

Reason (R): It is due to cationic hydrolysis of Fe3+ ion to give Fe(OH)3 and H+ ions. 
 
 a. (a)     b. (b)     c. (c)     d. (d)      
 A 
Sol. Both assertion (A) and reason R are correct and R is the correct explanation of R. 
2. Assertion (A): Mohr salt is used as a primary standard in volumetric analysis. 

Reason (R): Mohr salt is available in pure state. 
 
 a. (a)     b. (b)      c. (c)      d. (d)      
 B 
Sol. Reason: Mohr salt is resistance to aerial oxidation whereas ferrous sulphate is easily oxidised by air. 
3. Assertion (A): K2CrO4 is yellow due to charge transfer. 

Reason (R): CrO 2
4  ion is water soluble. 

 
a. (a)     b. (b)      c. (c)      d. (d)      
B 

4. Assertion (A): 2Cu+ → Cu2+ + Cu, is an example of disproportionation reaction  
Reason (R): Cu+ salts are generally insoluble in water but Cu2+ salts are soluble. 

 
a. (a)     b. (b)      c. (c)      d. (d)      

 B 
Sol. In the reaction, the same element is present in different oxidation states +1 and +2, and hence it is a 

disproportionation reaction. 
5. Assertion (A): Zn(OH)2 dissolved in an excess of NaOH solution. 

Reason (R): Zn (OH)2 forms the soluble complex, Na2[Zn(OH)4] with NaOH. 
  

a. (a)     b. (b)      c. (c)      d. (d)      
 A 
6. Assertion (A): Transition metal form more stable oxide is higher oxidation state than fluoride 

Reason (R): Oxygen is more electronegative than fluorine 
  

a. (a)     b. (b)      c. (c)      d. (d)      
 C 
7. Assertion (A):The correct order for the wave length of absorption in the visible region is: 

  2
62

2
63

4
62 ])OH(Ni[])NH(Ni[])NO(Ni[   

Reason (R): The stability of different complexes depends on the strength of the ligand field of the 
various ligands. 

 
a. (a)     b. (b)      c. (c)      d. (d)      

 B 
8. Assertion (A):  In Mn2(CO)10 molecule, there are total 70 electrons in both Mn atoms.  

Reason (R):: Mn2(CO)10 molecule acts as a strong oxidising agent. 
 

a. (a)     b. (b)      c. (c)      d. (d)     
 C 
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SECTION – C (Paragraph Type) Negative Marking [-1] 

 
This Section contains 2 paragraphs. Each of these questions has four choices A), B), C) and D) out of 
which ONLY ONE is correct. (Mark only one)            8 × 4 = 32 Marks 

 
 Passage- 1  

 Transition metals and their compounds are important catalysts in industry and in biological systems. 

For example, in the Contact Process, vanadium compounds in the +5 state (V2O5 or 
3

VO ) are used to 

oxidise SO2 to SO3 : 

    SO2 +   5O2V
2O

2

1
SO3 

 It is thought that the actual oxidation process involves two stages. In the first , V5+ in the presence of 

oxide ions converts SO2 to SO3. At the same time, V5+ is reduced to V4+: 

 

   2V5+ + O2– + SO2 → 2V+4 + SO3 

  In the second stage, V5+ is regenerated from V4+ by oxygen    

   2V4+ +   25
2 OV2O

2

1
 

 To overall process is, of course, the sum of these two stages: 

   SO2 + 2O
2

1
  SO3  

 

1. Transition metals and their compounds catalyse reactions because  

 

a. they have incompletely filled d-subshell 

b. they have a comparable size due to poor shielding by d-subshell 

c.  they introduce an entirely new reaction mechanism with a lower activation energy by using vacant 

‘d’ orbitals 

d.  they have variable oxidation states differ by two units. 

C 

2. During the course of the reaction  

 

a. catalyst undergoes changes in oxidation state 

b. catalyst increases the rate constant  

c. catalyst is regenerated in its original form when the reactants form the products  

d. All are correct 

D 
3. Catalytic activity of transition metals depends on  

 
I: their ability to exist in different oxidation states 
II: the size of the metal atoms 
III: the number of empty atomic orbitals available  
IV: They are less reactive  
 
a. I, II, III only correct  b. I, III only correct  c. II, III only correct   d. I & IV only correct 
B 

4. Which of the following ion involved in the above Contact Process will show paramagnetism? 
 

a. V5+    b. V4+     c. O2–       d. 
3

VO  

B 
Sol. It has ‘d’ configuration. 
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Passage – 2 
The substances which contain some species (atom, ion or molecules) with unpaired electrons in their 
orbitals, behave as paramagnetic (weakly attracted by magnetic field). If all the electrons are paired, 
then it behaves as diamagnetic (repelled by the magnetic field). As the transition metal ions usually 
contain unpaired d-electrons, they are paramagnetic. More the number of unpaired electrons presents, 
more the paramagnetism. The magnetic moment (μ) of a paramagnetic species is related to the 
number of unpaired electron(n) through the expression  

   μ = BM)2n(n     (BM = Bohr magneton) 

  
5. Vanadium (Z = 23) forms an ion which has a magnetic moment of 1.73 BM. The symbol of the ion is  
 

a. V+    b. V2+     c. V3+     d. V4+ 

D 
Sol. It has one unpaired electron 
6. Which of the following complex ion has a magnetic moment same as [Cr(H2O)6]

3+? 
 

a. [Mn(H2O)6]
4+  b. [Mn(H2O)6]

3+   c. [Fe(OH2)6]
3+   d. [Cu(H2O)6]

2+ 
A 

7. In the brown ring complex Fe(H2O)5(NO)]2+, oxidation state of Fe is +I and has a magnetic moment of 
3.9 BM approximately. The electronic configuration of the iron is  

 
 

a.           b.      
 
 
c.           d. 

 D 
8. The correct order of increasing magnetic moment of the following ions is 

I. 
2

VO    II. VO2+    III. VO+ 

 
a. I  < III < II   b. III < II < I    c. II < III < I     d. I < II < III 
D 
 

SECTION – E (Matrix Type) No Negative Marking 
 

This Section contains 2 questions. Each question has four choices (A, B, C and D) given in Column I and 
five statements (p, q, r, and s) in Column II. Any given statement in Column I can have correct matching 
with one or more statement(s) given in Column II.          2 × 8 = 16 Marks 

1. Match column I with column II 

Column - I Column – II 

(A) [Co(en)2Cl2]Br (p) Linkage isomerism  

(B) [Co(NH3)3Cl3] (q) Optical isomerism 

(C) [Ni(H2NCH2COO)2] (r) Geometrical isomerism 

(D) [Co(NH3)5(NO2)]Cl2 (s) Ionization isomerism 

Sol. (A) → (q, r, s); (B) → (r); (C) → (q); (D) → (p, s) 

(A) → (q, r, s); (B) → (r); (C) → (q) It is [Ni(gly)2] = sp3 hybridised; (D) → (p, s) 

2. Match the Column – I with Column – II. 
Column – I     Column – II 
Metal       Methods used in Metallurgy  

 (A) Tin       (p) Liquation 
 (B) Copper     (q) Poling  
 (C) Aluminium     (r) leaching  
 (D) Silver     (s) Cupellation  

Sol. (A) → (p, q); (B) → (q); (C) → (r); (D) → (r, s) 
 

4s 3d 4s 3d 

4s 3d 4s 3d 
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SECTION – F (Integer Type) No Negative Marking 
 
 This Section contains 5 questions. The answer to each question is a single digit integer ranging 

from 0 to 9. The correct digit below the question number in the OMR is to be bubbled.  
5 × 5 = 25 Marks  

1. How many of the following are d2sp3 hybridised & Diamagnetic 
(a) K4[Fe(CN)6]; (b) [Ni(NH3)6]Cl2; (c) [Co(C2O4)3]

–3; (d) K3[Co(CN)6]; (e) [Co(H2O)6]Cl2 
(f) K3[Cu(CN)4]; (g) [Fe(CO)6] ; (H) [Cr(CO)6] 

Sol.  4 
 (a), (c), (d), (h) 
2. How many unpaired electrons are present in the complex formed on reaction sulphide ion with sodium 

nitroprusside. 

Sol. Zero. Complex formed is Na4 ]NO)CN(Fe[
1

5

2 
 

3. How many of the following can be extracted by self reduction method  
CuS; ZnS; PbS; HgS; FeS; Bi2S3; SnS 

Sol. 3; CuS, PbS, HgS 
4. How many of the following ore is/are sulphide ore Argentite, Zinc blends, Galena, Cinnabar, Copper 

pyrites, Siderite, Cuprite, Bauxite, Casseterite, Haematite  
Sol. 5 

Argentite (Ag2S), Zinc blends (ZnS), Galena (PbS), Cinnabar (HgS), Copper pyrites (CuFeS2), Siderite 
(FeCO3), Cuprite (Cu2O), Bauxite (Al2O3 – 2H2O), Casseterite (SnO2), Haematite (Fe2O3) 

5. A co-ordination complex has the formula PtCl4.2KCl. Electrical   conductance measurement indicate 
the presence of three ion in one formula unit. Treatment with AgNO3 produces no precipitate of AgCl. 
What is the co-ordination number of Pt in this complex? 

Sol. 6 
 
 
 

K2 [PtCl6]             2K
+
 + [PtCl6]

2–
 

AgNO3 
No. ppt. 


