Chemistry 106 – Homework Assignment #9

November 11, 1994
Lecture Section 2





Prof. Macero

Put your name and social security number in the appropriate place on the blue answer sheet. Also sign your name on the answer sheet. Choose the best answer to each question. With a No. 2 pencil blacken the circle on the answer sheet corresponding to this answer. DO NOT USE A PEN!
This assignment is due on November 18, 1994. IT MUST BE RETURNED IN LECTURE ON THAT DAY. NO ANSWER SHEETS WILL BE ACCEPTED OUTSIDE OF LECTURE.



1. Given the elctronegativity values for selected elements in the table shown, which of the following would form the least polar bond with phosphorous, P? 

                            Table 2. Selected Electronegativity Values

	B
	C
	N
	O

	2.0
	2.5
	3.0
	3.5

	Al
	Si
	P
	S

	1.5
	1.8
	2.1
	2.5


(a) carbon

(b) oxygen

(c) nitrogen

(d) silicon 

(e) sulfur
2. A double bond is 
(a) stronger and shorter than a triple bond. 
(b) weaker and longer than a single bond. 
(c) weaker and shorter than a triple bond.
(d) stronger and longer than a single bond. 

(e) stronger and shorter than a single bond.
3. In which of the following would the carbon oxygen bond length be the shortest? 
(a) CO2
(b) CO
(c) CO32-
(d) CH3OH
(e) HCHO2
4. The strategy used by VSEPR theory to assign structures to molecules and ions entails   
(a) maximizing electrostatic repulsion between core electrons 
(b) minimizing electrostatic repulsion between core electrons 
(c) minimizing electrostatic repulsion between core and valence electrons.
(d) maximizing electrostatic repulsion between core and valence electrons.
(e) minimizing electrostatic repulsion between valence electrons.
5. The molecules shown below all have the general formula AB3, but the shapes of these molecules are quite different. Which of the following correctly identifies the molecular shape of the corresponding molecule? 
	
	BCl3
	NH3
	ICl3

	(a)

(b)

(c)

(d)

(e)
	T-shaped

trigonal planar

trigonal pyramidal

trigonal planar

T-shaped
	trigonal planar

trigonal pyramidal

trigonal planar

trigonal planar

trigonal pyramidal
	trigonal pyramidal

T-shaped

T-shaped

trigonal planar

trigonal planar


6. What is the shape of the H3O+ ion? 

(a) linear

(b) tetrahedral

(c) bent

(d) trigonal pyramidal

(e) octahedral
 7. Which of the following molecules is the most polar? 
(a) O2
(b) F2
(c) HBr
(d) HF
(e) H2
8. Which of the following has a dipole moment? 
(a) SF6
(b) PCl5
(c) BF3
(d) SF4
(e) CCl4
9. The hybrid set of orbitals used by atom X in the compound XY4 is a d2sp3 set. The shape of the molecule, therefore, must be 
(a) distorted tetrahedral
(b) trigonal pyramidal

(c) octahedral 
(d) tetrahedral

(e) square planar

10. Consider the molecule CH2O. What is the hybridization of the carbon? 
(a) sp
(b) sp2
(c) sp3
(d) p3
(e) dsp
11. What set of  hybrid orbitals is used to form σ-bonds by the nitrogen in the nitrate ion? 
(a) sp2
(b) sp3
(c) dsp
(d) dsp2
(e) sp
12. In the molecule CH3—CH=CH—CH2—O—H, how many sigma and how many pi bonds are present?  

σ

π


__

__

(a)  
13

1

(b)  
12

2

(c)  
12

1

(d)    
  4

1

(e)  
14

1

13. How many molecular orbitals can be formed by 2 atoms, each using and s and two p orbitals? 

(a) 4


(b) 3
(c) 1


(d) 2

(e) 6
14. In the molecule C2H4 the valence orbitals of the carbon atom are   

(a) not hybridized.
(b) sp hybridized.
(c) sp2 hybridized.
(d) sp3 hybridized.
(e) dsp hybridized.
15. If a bond has a bond order of three, this means that 
(a) the bond has exactly the same number of bonding electrons as antibonding electrons. 
(b) the bond has 3 more bonding electrons than it has antibonding electrons. 
(c) the bond has 3 more antibonding electrons than it has bonding electrons. 
(d) the bond must have considerable ionic character to make the bond order so large. 
(e) the bond has 6 more bonding electrons than it has antibonding electrons. 
16. Which of the following statements is/are INCORRECT? 
1. The hybridization of boron in BF3 is sp2.

2. The molecule XeF4 is nonpolar.

3. The bond order of N2 is three.

4. The molecule HCN has two pi bonds and two sigma bonds.

(a) all four statements are correct.
(b) 2 is incorrect
(c) 1 and 4 is incorrect
(d) 2 and 3 are incorrect
(e) 2, 3, and 4 are incorrect.
17. Estimate the S—0—0 bond angle in the peroxymonosulfate ion? 

(a) O˚

(b) 180˚
(c) 109˚
(d) 120˚ 
(e) 90˚  

18. The electrons in a pi bond (π) which move over three or more atoms are said to be in 
(a) bonding orbitals.
(b) nonbonding orbitals.
(c) delocalized orbitals.

(d) hybrid orbitals.
(e) None of these.

19. A molecular orbital that is symmetrical for rotation about the internuclear axis is called 
(a) a bonding orbital
(b) an anti-bonding orbital
(c) a pi orbital

(d) a sigma orbital
(e) a nonbonding orbital

20. Which is the correct molecular orbital configuration for the O2 molecule? 
(a) (σls)2 (σls*)2 (σ2s)2 (σ2s*)2 (σ2pz)2 (π2px)2 (π2py)2 (π2px*) (π2py*)
(b) (σls)2 (σls*)2 (σ2s)2 (σ2s*)2 (σ2pz)2 (π2px)2 (π2py)2 (π2px*)2 

(c) (σls)2 (σls*)2 (σ2s)2 (σ2s*)2 (σ2pz)2 (π2px)2 (π2py)2 (π2px*) (π2pz*)
(d) (σls)2 (σls*)2 (σ2s)2 (σ2s*)2 (σ2pz)2 (π2px)2 (π2py)2 (π2pz*) 2

(e) (σls*)2 (σls)2 (σ2s*)2 (σ2s)2 (σ2pz*)2 (π2px*)2 (π2py*)2 (π2px) (π2py)

21. Which answer correctly identifies the molecular orbitals sketched below? 
	
	
	
	
	

	(a)

(b)

(c)

(d)

(e)
	σs
σz
σz
σz
πz
	πy
πy
πy
σz*

σz
	πz
σs*
πz
σs*
σs*
	πy*

πy*

πz*

πz*

πy*


