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Question Answer Marks 

3(d)(ii) M1: Ksp = [Mn2+][OH–]2  
M2: units = mol3 dm–9  

2 

3(d)(iii) 2.0  10–13   1 

   

Question Answer Marks 

4(a) energy required when one mole of gaseous atoms is formed from the element  1 

4(b) energy released when one mole of gaseous atoms gains one mole of electrons and becomes one mole of  gaseous 1– ions    1 

4(c) M1: iodine atom has greater radius  
 
M2: less attraction between nucleus and incoming electron in iodine  

2 

4(d) M1: ½ (–486 + (2  364) )   
M2: +121   

2 

   

Question Answer Marks 

5(a)(i) Co2+ = [Ar] 3d7 AND Co3+ = [Ar] 3d6  1 

5(a)(ii) has vacant d orbitals that are energetically accessible  1 

5(a)(iii) • pink  
• blue   

• aqueous  
 
Any two [1], all three [2] 

2 

5(a)(iv) [Co(H2O)6]2+ + 4HCl → [CoCl4]2– + 6H2O + 4H+ OR  [Co(H2O)6]2+ + 4Cl– → [CoCl4]2– + 6H2O  1 

 

9701/42 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

October/November 2025  

 

© Cambridge University Press & Assessment 2025 Page 10 of 15  
 

Question Answer Marks 

5(a)(v) ligand exchange  1 

5(a)(vi) [Co(H2O)6]2+ + 2OH– → Co(OH)2(H2O)4 + 2H2O OR 
[Co(H2O)6]2+ + 2OH– → Co(OH)2 + 6H2O  

1 

5(b)(i) 
M1: Nernst equation E = Eo + (0.059 / z) × log(

[oxidised]

[reduced]
)  

 
M2: E = –0.28 + (0.059 / 2) × log(0.02)  

2 

5(b)(ii) 1.66 V    1 

5(b)(iii) 3Co + Cr2O72– + 14H+ → 3Co2+ + 2Cr3+ + 7H2O  1 

5(b)(iv) Co2+ / Co, Co2+ / Co, Cr2O72– / Cr3+  1 

5(c) M1: moles of cobalt = 0.547 / 58.9 = 0.00929  
 

M2: coulombs required = 0.00929  96500  2 = 1792   
 
M3: time required = 1792 / 0.50 = 3584.8 s = 59.7 minutes 3sf  

3 

   

Question Answer Marks 

6(a)(i) Ni(CO)4    1 

6(a)(ii) • ethanedioate given as C2O4 

• formula shows one Ni and three ligands   

• charge = 4–    
 
any two [1], all three [2] 
 
Ni(C2O4)34– scores [2] 

2 

 

1


