
M.Sc. 3rd SEMESTER 
Multiple Choice Questions



 
In the base-catalysed substitution of Cl– by [OH]– in [Co(NH3)5Cl]2+ under strongly basic 

conditions, the first step in the mechanism is: 

 
conversion of an ammine to amido ligand 

 
substitution of Cl– by [OH]– 

 
dissociation of Cl– to give a 5-coordinate intermediate 

 
association of [OH]– to give a 7-coordinate intermediate 

 

 

 
Which ordering correctly describes the tendency of a ligand to direct ligand substitution in a 

square planar complex to a position opposite to itself? 

 
[CN]– > [NO2]– > Br– > NH3 

 
[CN]– > Br– > NH3 > [NO2]– 

 
[NO2]– > [CN]– > NH3 > Br– 

 
Br– > [CN]– > NH3  > [NO2]– 

 

 



 
Anation is: 

 
the substitution of an uncharged ligand by an anionic ligand 

 
the substitution of an uncharged ligand by another uncharged ligand 

 
the substitution of an anionic ligand by another anionic ligand 

 
the substitution of an anionic ligand by an uncharged ligand 

 

 

 
Three of the following ions are kinetically inert, one is labile. Which ion is labile? 

 
Rh3+ 

 
Ti3+ 

 
Ru2+ 

 
Cr3+ 

 

 



 
Which ordering correctly shows the variation in rates of water exchange in high-spin aqua 

complexes [M(OH2)6]n+? 

 
Co2+ > Cr2+ 

 
V2+ > Co2+ 

 
Cr3+ > Fe3+ 

 
Cr2+ > Cr3+ 

 

 

 
The usual form of the experimental rate law for substitution in square planar Pt(II) complexes 

contains two terms: 

Rate = k1[PtL3X] + k2[PtL3X][Y] 

where PtL3X is the starting complex and Y is the entering group. The reason for the two-term 

law is that: 

 
there are competitive associative and dissociative pathways 

 
there are two competing dissociative pathways 

 
the solvent enters in the rate-determining step, and then two competing fast steps follow 

 
the solvent competes with Y in the rate-determining step 

 

 



 
Which statement about the trans-effect and the trans-influence is correct? 

 
The trans-influence is a ground-state effect, whereas the trans-effect has a kinetic origin 

 
The trans-effect is a ground-state effect, whereas the trans-influence has a kinetic origin 

 
Both the trans-effect and trans-influence are ground-state effects 

 
Rates of substitution are affected by the trans-effect but have nothing to do with the trans-influence of ligands 

 

 



 
Which statement is correct? 

 
A dissociative mechanism is a 2-step mechanism with the leaving group departing in the second step 

 
An associative mechanism is a 2-step mechanism; the intermediate has a lower coordination number than the 

starting complex 

 
In a dissociative interchange mechanism, bond breaking dominates over bond formation 

 
In an associative interchange mechanism, the entering group associates with the substrate after the leaving 
group has departed 

 

 



1. A reaction sequence in which an intermediate of reduced coordination number is formed by the 

departure of the leaving group is called:

A. an associative mechanism

B. a dissociative mechanism

C. an interchange mechanism

2. The rate-determining step in octahedral complex substitution is believed to be:

A. an associative step

B. a dissociative step

C. an interchange step

3. Find the correct statement:

A. Octahedral substitution reactions that go through a square-pyramidal intermediate result in the 

retention of the original geometry. A trigonal-bipyramidal intermediate may lead to isomerization.

B. Octahedral substitution reactions that go through a square-pyramidal intermediate do not retain the 

original geometry. A trigonal-bipyramidal intermediate may lead to isomerization.

C. Octahedral substitution reactions that go through a trigonal-bipyramidal intermediate result in the 

retention of the original geometry. A square-pyramidal intermediate may lead to isomerization.



4. Inner-sphere and outer-sphere redox mechanisms are different in that:

A. The inner-sphere mechanism involves simple electron transfers, while the outer-sphere mechanism 

involves atom transfers. The inner-sphere mechanism forms a bridged transition state involving the 

reactants' coordination spheres, while the outer-sphere one does not.

B. The inner-sphere mechanism involves atom transfers, while the outer-sphere mechanism involves simple 

electron transfers. The outer-sphere mechanism forms a bridged transition state involving the reactants' 

coordination spheres, while the inner-sphere one does not.

C. The inner-sphere mechanism involves atom transfers, while the outer-sphere mechanism involves simple 

electron transfers. The inner-sphere mechanism forms a bridged transition state involving the reactants' 

coordination spheres, while the outer-sphere one does not.

5. In which of the following cases one should consider the base hydrolysis as a predominant mechanism?

A. Any time the solution contains high concentration of OH– ions.

B. In the cases when hydroxyl groups (OH–) are coordinated on the metal and the concentration of H3O+ ions 

is high in the solution.

C. In the cases when the acidic hydrogens are present on the ligands (for example coordinated NH3) and OH–

ions are present in the solution.



6. Find the correct statement:

A. Steric crowding disfavours associative mechanisms.

B. Since the octahedral complexes follow dissociative mechanism, the nature of the leaving group never 

influences the substitution rate.

C. The Eigen–Wilkins mechanism explains the substitution reactions in the square-planar complexes.







Q.24 An intermediate formed during the hydroformylation of olefins using Co2(CO)8 as catalyst is

(A) HCo(CO)6 (B) H4Co(CO)3 (C) H2Co(CO)4 (D) HCo(CO)4















































k12 = (k11 . k22 . K12 . f12)
½

k12 = (5 x 4 x 103 x 2 x 108 x 1)½

k12 = (40 x 1011 )½ =  (4 x 1012 )½

k12 = 2 x 106 

Answer:











































Tetrahedron
Square pyramid
Butterfly
Trigonal bipyramid


