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PART : CHEMISTRY 
1. 

 

 
Ans. (B) 
Sol. (A) BCl3 - Even electron molecules 
  SF6 - Expended octet molecules 
 (B) NO - Odd electron molecules 
  H2SO4 - Expanded octet 
 (C) SF6 – Even electron molecules 
  H2SO4 – Expanded octet 
 (D) BCl3 – Even electron molecules 
  NO – odd electron molecules 
 
2.. 

 
 

 
Ans. (C) 

Sol.  N2(g) + 3H2(g) ⇌ 2NH3(g) 
 w2 = 20 g 5 g 

 n = 
20

28
 

5

2
 

 Stoichiometric amount 

N2 = 
20/80

1
 = 

20

28
   H2 = 

5/2

3
 = 

5

6
 

 N2 is the limiting reagent 

 n(NH3) = 2 × n(N2) = 2 × 
20

28
 = 1.42  
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3. 

 

 

Ans. (A)  
Sol. Given in Lab manual  

 This is process of Lyophilic sol formation.  

 

4. 

 

 

Ans. (C) 
Sol. I.E. Na < Al < Mg < Si 

  496 < I.E. (Al) < 737 
 Option (C), matches the condition 
 i.e. I.E. (Al) = 577 kJ mol–1

 

 
 

 

5. 

 

  

 

Ans. (A) 
Sol. Earthy and undesired materials present in the ore other then the desired metal is known as gangue.  
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6. 
 

 

Ans. NTA answer D, Resonance answer C & D. 

Sol. Zinc dissolves in excess of aqueous alkali.  

 Zn + 2OH– + 2H2O  [Zn(OH)4]2– + H2

    Tetrahydroxozincate(II) ion  

 However, this reaction in NCERT is given as  

 Zn + 2NaOH  Na2ZnO2 + H2

 𝑍𝑛𝑂2
2−is anhydrous form of [Zn(OH)4]2–.  

 𝑍𝑛𝑂2
2−+ 2H2O 

 
 [Zn(OH)4]2–  

 So in aqueous medium best answer of this question is [Zn(OH)4]2–.  

 

 
 

7. 
 

 

Ans. (C) 
Sol. Li2O, NaNO2 

 As per NCERT lithium nitrate when heated gives lithium oxide, Li2O. Whereas other alkali metal nitrates 

decompose to give the corresponding nitrite. 

 4LiNO3  2Li2O + 4NO2 + O2 

 2NaNO3  2NaNO2 + O2 

 However, the decomposition product of NaNO3 are temperature dependent process as shown in the 

below reaction. 

 NaNO3 
Cº500




 NaNO2(s) + 
1

2
O2(g) 

   , 800ºC 

   Na2O(s) + N2(g) + O2(g) 

 As temperature is not mentioned, we can go by answer. (C)  
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8. 

 

 

Ans. (B) 

Sol. S 

Cl Cl 
(2 .p.) 

   O 

O O 
(1 .p.) 

   Cl 

(2 .p.) 

F 

F 

F 

 

  S 

F F 

(0 .p.) 

F F 
F 

F 

 

 

 
 

9. 
 

 

 

Ans. (A) 
Sol. (A) Sc3+, Zn2+  (B) Ti4+, Cu2+

 

       3d0, 3d10        3d0, 3d9  
 (C) V2+, Ti3+  (D) Zn2+, Mn2+ 

      3d3, 3d1        3d10, 3d5
 

 
 

 

10. 

 

 
Ans. (D) 

Sol. 
7

–
4MnO8



 + –2
32OS3 + H2O  

4

2MnO8


 + –2
4SO6  + 2OH–   

 Change in oxidation state of Mn is from +7 to +4 which is 3.  
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11. 
 

  

Ans. (D)  

Sol. Both sodium chlorate and sodium arsenate behave as herbicide. 

 

12. 
 

 (A)

                                                                      

(B)

      

 (C)

                                           

(D)

       
Ans. (NTA answer D; Reso Answer B)  

Sol. pKa of conjugate acid of 

 

= 11  

 pKa of conjugate acid of 

 

= 10.98  
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13. 

 

 

(A)

                        

(B)

  

(C)

                 

(D)

       
  
Ans. (C)  

Sol. O–xylene has different resonating structures which will produce different ozonolysis products. m–xylene 

p–xylene and toluene have identical resonating structures which will give identical ozonolysis products.  
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14. 

 
 

  

Ans. (C)  

Sol. 
 Cl 

+ AgCN 
 NC 

+ – 

Major  

 + AgCl 

 

 Cl 
+ NaCN 

 C N 

Major  

 + NaCl   

 

15. 

 

(A)
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(B)

      

(C)

      

(D)

       

Ans. (D)  

Sol. 

 OH 

CHO 

   2Br
 

 OH 

CH=O 

Br Br 

 

 
OHNH2  

 OH 

CH=N–OH 

Br Br 

 

 
/OP 52  

 OH 

CN 

Br Br 

 

 

 
16. 
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(A)

             

 (B)

      

 (C)

      

 (D)

      

Ans. (C)  

Sol.   3NH

 

CH3 

O 

Cl 

NH2 

 
OH/Br2

 

CH3 

Cl 

NH2 

  

 

17. 

 

 (A)

             

 (B)

      

 (C)

        

 (D)

      

Ans. (A)  
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Sol. 

 N2
+Cl– 

+ 

 OH 

-Naphthol  



 

OH 

Red-orange dye 

N=N–Ph 

 

 

18. 

 

 

(A)

              

(B)

      

 
(C)

      

 
(D)

      
 

Ans. (B)  

Sol. 

 NH2 

CN 

 
 HBALD

 NH2 

CHO 

 
OHNH2

 NH2 

CH=N–OH 

)tarrangemenRe
Beckmann(

OP 52  

 NH2 

NH–C–H 

O 
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19. 

 

 

Ans. (B)  

Sol.   

 

20. 

 

 (A) 

 

(B)

  

 (C) 

 

(D)

  
 

 

Ans. (B)  

Sol. 6

 OH 

+ FeCl3 [(Ph-O)6Fe]–3 (Violet colour)  

 
 
 

21. 

 

 

  

Ans. (1000)  

Sol. 
𝑙

𝐴
 = 129 m–1 

KCl solution 1  74.5 ppm, R1 = 100  

KCl solution 2  149 ppm, R2 = 50  
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 Here, 
𝑝𝑝𝑚1

𝑝𝑝𝑚2
 = 

𝑀1

𝑀2
 = (

𝑤1/𝑀0

𝑉
×

𝑉

𝑤2/𝑀0

 ) 

 

⋀1 

⋀2
 = 

𝑘1×
1000

𝑀1

𝑘2×
1000

𝑀2

  

 = 
𝑘1

𝑘2
 × 

𝑀1

𝑀2
 

 = 
50

100
 × 2 

 = 
⋀1 

⋀2
 = 1000 × 10–3

 

 = 1000 Ans. 

 
22. 

 

  
 

Ans. (NTA answer 512, Resonance answer 566) 
Sol. a = 2 (r+ + r–) 
 a = 2 (102 + 181) 

 a = 2 (283) 

 a = 566 pm 

  
 

 

23. 

   

 

Ans. (548) 
Sol. Heisenberg’s uncertainty principle 

 x × Px  
ℎ

4𝜋
 

 2a0 × mvx = 
ℎ

4𝜋
 (minimum) 

 vx = 
ℎ

4𝜋
 × 

1

2𝑎0
 × 

1

𝑚
 

 = 6.63 × 10–34 

 __________________________________ 
 4 × 3.14 × 2 × 52.9 × 10–12 × 9.1 × 10–31 
 = 548273 ms–1 
 = 548.273 kms–1 
 = 548 kms–1 
 
 

24. 

 

Ans. (54)  
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Sol.  HNO3  NaOH 
 600 ml × 0.2 M  400 ml × 0.1 M 
 = 120 m mol  = 40 m mol 

  HNO3 + NaOH  NaNO3 + H2O 
 Bef. 120   40 

 aft. 80   0      40 m mol 

 rH = 40 m mol × (57 × 103) J/mol  

  = 40 × 10–3 mol × 57 × 103 J/mol  

  = 2280 J  

 mST = 2280 

  1000 mL × 
1𝑔𝑚

𝑚𝐿
 × 4, 2 × T = 2280 

  T = 
2280

4.2
 × 10–3

 

  = 
22800

42
 × 10–3

 

  = 542.86 × 10–3
 

 T = 54.286 × 10–2 K 

 T = 54.286 × 10–20 C 

 Ans. 54.286  54  

 
 

25. 

 

Ans. (1)  
Sol. P = KH × X 

 0.920 bar = 46.82 × 103 bar × 
𝑚𝑜𝑙 𝑜𝑓 𝑂2

𝑚𝑜𝑙 𝑜𝑓 𝐻2𝑂
  

 0.920 = 46.82 × 103 × 
𝑚𝑜𝑙 𝑜𝑓 𝑂2

1000/18
  

 0.920 = 46.82 × 𝑛𝑂2
 

 P = 
0.920

46.82×18
 = 𝑛𝑂2

 

  1.09 × 10–3 𝑛𝑂2
 

  m mol of O2 = 1  
 

26. 
 

  
 

Ans. (282) 
Sol. Ksp = S2 

 S = √𝐾𝑠𝑝 = √8 × 10–28 = 2√2 × 10–14
 

  = 2.82 × 10–14
 

  = 282 × 10–16
 

 Ans. 282  
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27. 

 

Ans. (40) 
Sol. r = k[X] [Y]0 = k[X] 
 Using I & II 

 
4×10–3

2×10–3 = (
𝐿

0.1
)  L = 0.2 

 Using I & III 

 
𝑀×10–3

2×10–3  = 
0.4

0.1
  M = 8 

 
𝑀

𝐿
 = 

8

0.2
 = 40 

 Ans. 40  
 
28. 

 

Ans. (1)  
Sol. In tetrapeptide 
 No. of amino acids = 4 

 No. of peptide bonds = 3 
 Hence, (1) 

 

29. 

 

Ans. (3)  

Sol. CH3–CCH + 2Br2 
yield

%27
   

 

CH3–C—C–H 

Br 

Br 

Br 

Br 

  

 = 
1

160
 × 

1

2
 × 360 × 0.27  

 = 0.30375  

 = 3.0375 × 10–1  

 Ans. 3  
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30. 

 

Ans. (1)  

Sol. [Fe(CN)6]3– 

 CN– is strong field ligand 

 Fe+3 3d5 (𝑡2𝑔
5 𝑒𝑔

0) 

 3d5 

 eg 

t2g     

 CFSE = 5 (–0.40) 

 = –2.0 0 

 Ans. (2) 
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