    Homework # 3 part2 Chem163.             Name: 


1) What is the ground-state electron configuration for the element cobalt (Z = 27)?
A) [Ar] 4s2 3d7
B) [Ar] 3d9
C) [Ar] 4s2 4p6 5s1 
D) [Ar] 3d7


2) What is the d orbital-filling diagram for Fe3+ (Z = 26)?

[image: ]

A) (A)
B) (B)
C) (C)
D) (D)

3) How many valence electrons does the element Co have?
A) 2
B) 7
C) 8
D) 9






4) Which one of the following compounds is not consistent with the terminology of a complex?
A) [Cu(NH3)4]2+
B) CuSO4 ∙ 5H2O
C) K3[Fe(CN)6]
D) [Cr(NH3)6]Cl3



5) What is the coordination number of the Au atom in K [Au(CN)2(SCN)2]?
A) 2
B) 3
C) 4
D) 6

6) What is the oxidation state of the Co atom in [Co(NH3)5Cl](NO3)2?
A) +2
B) +3
C) +4
D) +6

7) A chromium(III) ion forms a complex ion with two ammonia molecules and four thiocyanate ions.  What is the formula of the complex ion?
A) [Cr(NH3)2(NCS)4]3+
B) [Cr(NH4)2(NCS)4]+
C) [Cr(NH3)2(NCS)4]–
D) [Cr(NH3)2(NCS)4]4–



8) A complex ion that has a broad absorption band at 625 nm in its visible absorption spectrum will appear to be 
A) blue
B) colorless
C) red
D) yellow

9) What hybridization scheme is used for Ni in the square planar complex of [Ni(CN)4]2-? 
A) sp3
B) dsp2
C) dsp3
D) d2sp3


10) How many d electrons are there on the Fe metal atom in Na3[Fe(CN)6]? 
A) 1
B) 3
C) 5
D) 6

11) Which of the following species is diamagnetic?
A) an isolated, gas-phase V3+ ion
B) a high-spin octahedral Fe2+ complex
C) an isolated, gas-phase Cu2+ ion
D) a low-spin octahedral Co3+ complex

12) Which of the following complex ions is colorless?
A) [Co(H2O)6]2+
B) [Mn(CN)6]3-
C) [CrCl3(H2O)3]
D) [Ag(NH3)2]+

13) Which of the following complexes has five unpaired electrons?
A) [Mn(H2O)6]2+
B) [Mn(CN)6]3-
C) CrCl3(H2O)3
D) [Ag(NH3)2]+



14) What is the crystal field energy level diagram for the complex [Fe(H2O)6]3+?

[image: ]

A) (A)
B) (B)
C) (C)
D) (D)

15) Which ion would you expect to have the largest crystal field splitting, △? 
A) [Fe(CN)6]4- 
B) [Fe(CN)6]3- 
C) [Fe(H2O)6]2+ 
D) [Fe(H2O)6]3+
Answer:  B

16) How many unpaired electrons will Co have in the complex [CoCl4]2-?
A) 1
B) 3
C) 4
D) 5


[image: ]
[image: ]

17) Which of the above are bidentate ligands?
A) All are bidentate.
B) (a) and (b)
C) (c) and (d)
D) None are bidentate.

18) Which of the above are monodentate ligands?
A) All are monodentate.
B) (a) and (b)
C) (c) and (d)
D) None are monodentate.

19) Which of the above are ligands that contain two or more donor atoms?
A) All contain two or more donor atoms.
B) (a) and (b)
C) (c) and (d)
D) None contain two or more donor atoms.
[image: ]
20) Using the above schematic of an artist's color wheel, determine the color seen if a substance absorbs red and yellow light.
A) blue
B) green
C) orange
D) violet


21) Using the above schematic of an artist's color wheel, determine the color seen if a substance absorbs yellow and blue light.
A) green
B) orange
C) red
D) violet

22) Using the above schematic of an artist's color wheel, determine the color absorbed if a substance is seen as being green in color.
A) blue
B) orange
C) red
D) violet


23) The formula for tetraamminedichlorochromium(III) chloride is ________.
a.  [Cr(NH3)4Cl2]Cl2
b. [Cr(NH3)4Cl2]Cl
c. [Cr(NH3)2Cl4]Cl2
d. [Cr(NH3)2Cl4]Cl

24.	The spectrochemical series is
               I– < Br– < Cl– < F– < OH– < H2O < NH3 < en < NO2– < CN–
 Which of the following complexes will absorb visible radiation of the highest energy (shortest wavelength)?
       A)	[Co(H2O)6]3+
B)	[Co(I)6]3–
C)	[Co(OH)6]3–
D)	[Co(en)3]3+
E)	[Co(NH3)6]3+
	25. Which of the following statements is true of the crystal field model?
A)	The interaction between metal ion and ligand is treated as a Lewis acid–base interaction.
B)	The ligands are treated as negative point charges.
C)	The metal ion–ligand bonds are considered completely ionic.
D)	The electrons are assumed to be localized.
E)	None of these statements is true.

26. The color of a transition metal complex results from
A)	bending vibrations.
B)	stretching vibrations.
C)	transition of an electron between d orbitals.
D)	transition of an electron between an s orbital and a p orbital.
E)	nuclear magnetic resonance.

27 Carboxyhemoglobin is formed when __________ prevents the normal uptake of oxygen in the blood.
A)	CN–
B)	CO
C)	CO2
D)	NH3
E)	CH4

28. According to crystal field theory, how many unpaired electrons are present in the complex ion [Zn(H2O)6]2+?
A)	0
B)	1
C)	2
D)	3
E)	4

29.  Which model(s) account(s) for the magnetism and color of coordination compounds?
	I.
	the localized electron model

	II.
	the crystal field model



A)	I only
B)	II only
C)	both I and II
D)	neither I nor II
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