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(1)
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

(2)  
According to VSEPR theory, if there are 4 pairs of electrons in the valence shell of an   

            atom, they will arrange themselves in a(n) 

 geometry.


(a)  octahedral


(b)  linear


(c)  tetrahedral


(d)  square pyramidal


(e)  trigonal bipyramidal

(3)
The total number of valence electrons in the hydrogen carbonate ion, HCO31-, is

(a)  23

(b)  24

(c)  25

(d)  28

(e)  32

(4)
Choose the molecule with the strongest bond

(a)  HF

(b)  HCl

(c)  HBr

(d)  HI

(e)  Cannot tell with the information provided      
(5)
There are 

 electrons that are paired and 

 electrons that are unpaired in the Lewis symbol for a phosphorus atom.

(a)  4, 2

(b)  2, 4

(c)  2, 3

(d)  4, 3

(e)  0, 3

(6)
When we can write several equivalent but different resonance structures for a molecule, it means that, in the molecule,



(a)  The molecule is ionic.



(b)  One or more bonds are delocalized.



(c)  There is no way to give all the atoms octets of electrons.



(d)  The d electrons of one atom are involved.



(e)  There is at least one triple bond present.

 (7)
The bonding in water is best characterized as



(a)  hydrogen bonding



(b)  ionic



(c)  coordinate covalent



(d)  polar covalent



(e)  nonpolar covalent

(8)
Which of the following does not describe a covalent bond?



(a)  sharing of valence electrons.



(b)  electrons are attracted simultaneously to both positive nuclei forming the 




bond.



(c)  involves overlapping orbitals of the atoms that compose it.



(d)  sharing of core electrons.



(e)  all describe covalent bonds. 



(9)
The Lewis structure for phosphine, PH3, has



(a)  four bonding pairs



(b)  two bonding pairs and two lone pairs



(c)  three bonding pairs and one lone pair



(d)  one bonding pair and three lone pairs



(e)  four lone pairs

(10)
The formal charge on the sulfur atom in sulfur trioxide, SO3, is



(a)
-2



(b)
0



(c)
+2



(d)
+4



(e)
+6

(11)
A bond in which an electron is equally shared by two atoms is



(a)
coordinate covalent



(b)
dipolar



(c)
polar covalent



(d)
nonpolar covalent



(e)
ionic

(12)  Write the Lewis electron-dot formula for CO2 and use it to predict the shape or geometry of this molecule using the VSEPR model.



(a)
Bent (angular)



(b)
Linear



(c)
Tetrahedral



(d)
Trigonal Planar



(e)
Trigonal Pyramidal

 (13)
The approximate adjacent F-Xe-F bond angle in XeF4 is

(a)
90°

(b)
109°

(c)
120°

(d)
180°

(e)
104.5°

(14)
A molecular orbital that is symmetrical for rotation (has overlap) on 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

 (15)
Generally, a molecule in which the central atom is sp2 hybridized will have a(n) 

 electron-pair geometry

(a)  octahedral

(b)  linear

(c)  trigonal planar

(d)  trigonal bipyramidal

(e)  tetrahedral

(16)
According to molecular orbital theory, what is the bond order of the bond between the two nitrogen atoms in N2?

(a)  0

(b)  1

(c)  2

(d)  3

(e)  4

(17)
Sideways overlap of two p-orbitals resulting in two regions of electron density in common to the two nuclei are known as

(a)  a pi bond

(b)  a sigma bond

(c)  a delta bond

(d)  an antibonding orbital

(e)  a double bond

 (18)
The Lewis structure of acetic acid is shown at right.  How many ( (sigma) bonds are there in the structure?  (A bond involves one pair of electrons.) 
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a)
1



b)
3



c)
5



d)
7



e)
8

(19)
The Lewis structure of acetic acid is show above at right.  How many ( (pi) bonds are there in the structure?  (A bond involves one pair of electrons).



a)
0



b)
1



c)
2



d)
3



e)
4

(20)
A gas sample containing 0.283 mol of O2 and 0.942 mol of N2 at  –17.0° C fills a 
            volume of 25.9 L at a pressure of

(a)
0.230 atm

(b)
0.765 atm

(c)
0.994 atm

(d)
1.13 atm

(e)
none of these

(21)
24.2 g of a gas initially at 4.00 atm is compressed from 8.00 L to 2.00 L at constant temperature.  What is the resulting pressure in atm of the gas?

(a)  4.00

(b)  2.00

(c)  1.00

(d)  8.00

(e)  16.0

(22)
A gas originally at 27° C and 1.00 atm pressure in a 3.9 liter flask is cooled at constant pressure until the temperature is 11° C.  What is the new volume of the gas (in liters)?

(a)  0.27

(b)  3.7

(c)  3.9

(d)  4.1

(e)  6.8

(23)
What mass of nitrogen dioxide would be contained in a 4.32 L vessel at 48° C and 1062 torr?

(a)  5.35 x 104 g

(b)  53.5 g

(c)  10.5 g

(d)  105.0 g

(e)  none of the above

 (24)
A flask contains a mixture of two gases, A and B, at a total pressure of 2.6 atm.  There are 2.0 moles of gas A and 5.0 moles gas B in the flask.  What is the partial pressure (in atm) of gas A?

(a)  9.1

(b)  6.5

(c)  1.04

(d)  0.74

(e)  2.6

(25)
2.49 g of a gas was found to occupy a volume of 752 mL at 1.98 atm and 62° C.  Which one of the following could be the gas?

(a)
SO2
(b)
SO3
(c)
NH3
(d)
NO2
(e)
Ne

(26)
Ammonium  nitrite undergoes decomposition to produce only gases as shown below:



NH4NO2(s)  ------>  N2(g)  +  2 H2O(g)


How many liters of gas will be produced by decomposition of 35.0 g of NH4NO2(s)  at 525° C and 1.5 atm?

(a)
47.2
(b)
160

(c)
15.8
(d)
71.7
(e)
35.5
 (27)
A mixture of 0.924 g of N2O and 0.825 g of NO exerts a pressure on a container of 1.32 atm.  The partial pressure of each gas is

(a)  N2O = 1.32 atm and NO = 1.32 atm

(b)  N2O = 0.70 atm and NO = 0.62 atm

(c)  N2O = 0.57 atm and NO = 0.75 atm

(d)  N2O = 0.66 atm and NO = 0.66 atm

(e)  N2O = 0.78 atm and NO = 0.54 atm

(28)
How can one decrease the pressure of a sample of gas?


(I) add heat
(II) remove heat
(III) increase the volume
(IV) decrease the volume

(a)  I or III

(b)  I or IV

(c)  II or III

(d)  II or IV

(e)  III or IV

(29)
Which of the following is/are characteristic of gases?



a)
High compressibility



b)
Relatively large distance between molecules.



c)
Formation of homogeneous mixtures regardless of the natures of non-




  reacting gas components.



d)
All of the above.



e)
None of the above.

(30)
The average kinetic energy of the molecules of a gas is equivalent to


a)
the temperature of the gas.



b)
the total mass of the molecules of the gas.



c)
the density of the gas.



d)
all of these.



e)
none of these.

(31)
Which one of the following is not possible for an ideal gas?



a)
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b)
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c)
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d)
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e)
none of the above.

(EC)
In the following reaction, 81.2 mL of O2(g) were collected over water at 23° C and a barometric pressure of 751 torr.  What is the mass of Ag2O(s) that was decomposed?  (Vapor pressure of water at 23° C is 21.2 torr; molar mass Ag2O = 231.7 g).

2 Ag2O(s)  ------>  4 Ag(s)  +  O2(g)
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