Name  ________________________

AP/IB Chemistry Topics 4 & 14 Review
Directions: Each set of lettered choices below refers to the numbered statements immediately following it. Se​lect the one lettered choice that best fits each statement and then blacken the corresponding space on the answer sheet. A choice may be used once, more than once, or not at all in each set.  (2 points each)

Questions 1-2  refer to the following diatomic species.


(A)
Li2
(B)
B2
(C)
N2
(D)
O2
(E)
F2
1.*
Has a bond order of 2

2.*
Contains 1 sigma (σ) and 2 pi (π) bonds

Directions: Each of the questions or incomplete state​ments below is followed by five suggested answers or compila​tions. Select the one that is best in each case and then blacken the corresponding space on the answer sheet.  (2 points each)

3.  Which of the following forms the most ionic bond with chlorine?


(A)  K

(B)  Al

(C)  P

(D)  Kr

(E)  Br

4.  Which of the following molecules has a nonlinear structure?


(A)  XeF2


(C)  O3

(E)  N2O  (N is central atom)


(B)  BeCl2


(D)  CO2
5.  The geometry of AsCl5 is


(A)  trigonal bipyramidal.


(D)  octahedral.


(B)  square pyramidal.


(E)  none of these.


(C)  distorted tetrahedral.

6.  Which of the following molecules has a dipole moment?


(A)  CO2
(B)  CF4

(C)  SF4

(D)  BeCl2
(E)  SiH4
7.  As the number of bonds between two carbon atoms increases, which of the following decreases?


(A)  number of electrons between the carbon atoms.



(B)  bond energy.



(C)  bond length.


(D)  all of these.


(E)  none of these.

8.  Of the following elements, which has the highest electronegativity?


(A)  Ba

(B)  Ca

(C)  Si

(D)  P

(E)  Cl

9.  The bond angles about the carbon atom in the formaldehyde molecule, H2CO (C is the central atom), are about


(A)  120°
(B)  60°
(C)  109°
(D)  180°
(E)  90°

10.  What is the molecular structure for XeF4?


(A)  linear


(C)  square planar

(E)  bent


(B)  tetrahedral

(D)  octahedral

11.  What is the molecular structure for NI3?


(A)  linear


(C)  square planar

(E)  trigonal pyramid


(B)  tetrahedral

(D)  octahedral

12.  What is the molecular structure for SiH4?


(A)  linear


(C)  square planar

(E)  see saw


(B)  tetrahedral

(D)  octahedral

13.  What is the molecular structure for H2O?


(A)  linear


(C)  square planar

(E)  bent


(B)  tetrahedral

(D)  octahedral

14.  What is the molecular structure for HCN (C is central atom)?


(A)  linear


(C)  trigonal planar

(E)  bent


(B)  tetrahedral

(D)  trigonal bipyramidal

15.  The hybridization of Be in BeF2 is


(A)  sp

(B)  sp2

(C)  sp3

(D)  sp3d
(E)  sp3d2
16.  The hybridization of sulfur in the SO32- ion is


(A)  sp

(B)  sp2

(C)  sp3

(D)  sp3d
(E)  sp3d2
17.  A compound that is diamagnetic (repelled from the magnetic field) has the following number of unpaired electrons:


(A)  0

(B)  1

(C)  2

(D)  3

(E)  4 or more

18.*
Pi (π) bonding occurs in each of the following species EXCEPT

(A) CO2
    (C) CN–
(E) CH4
(B) C2H4
(D) C6H6
19.*
Which of the following has a zero dipole moment?

(A) HCN
(C) SO2
(E) PF5
(B) NH3
(D) NO2
20.*
The SbCl5 molecule has trigonal bipyramid struc​ture. Therefore, the hybridization of Sb orbitals should be


(A) sp2

(C) dsp2
(E) d2sp3
       
(B) sp3

(D) dsp3

21.©  In which of the following gaseous molecules are the bond angles equal to 120°?



I.  BF3

II.  NCl3

III.  SO3

(A)  I only


(C)  II and III only


(B)  I and III  only

(D)  I, II, and III

22.©  According to VSEPR theory, which molecule would be expected to have the smallest bond angle?


(A)  H2O
(B)  H2CO

(C)  CH4

(D)  NH3
23.©  What is the number of sigma (σ) and pi (π) bonds and the hybridization of the carbon atom in
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24.
Which of the following statements is always true about the phase diagram of any one–component sys​tem?

(A)
The slope of the curve representing equilib​rium between the vapor and liquid phases is positive.

(B)
The slope of the curve representing equilib​rium between the liquid and solid phases is negative.

(C)
The slope of the curve representing equilib​rium between the liquid and solid phases is positive.

(D)
The temperature at the triple point is greater than the normal freezing point.

(E)  The pressure at the triple point is greater than 1 atmosphere.

25.  Which of the following DECREASES as the strength of the attractive intermolecular forces INCREASES?


(A)  The heat of vaporization.


(B)  Theh normal boiling temperature.


(C)  The extent of deviations from the ideal gas law.


(D)  The sublimation temperature of a solid.


(E)  The vapor pressure of a liquid.

26.  Which of the following has the LOWEST normal melting point?


(A)  C2H5OH
(B)  H2O
(C)  NH3
(D)  CHCl3
(E)  CH4
27.  Which of the following melts at the HIGHEST temperature?


(A)  CF4
(B)  H2O
(C)  CuO
(D)  KI

(E)  SiF4
28.  Which of the following compounds has the highest vapor pressure?


(A)  CF4
(B)  CCl4
(C)  CBr4
(D)  CI4
(E)  all are the same

29.  A certain solid substance that is very hard, has a high melting point and is nonconducting unless melted is most likely to be:


(A)  I2

(B)  NaCl
(C)  CO2
(D)  H2O
(E)  Cu

The following phase diagram for compound Y should be used for questions 30-32.
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30.  At 25°C and 1 atm, Y will exist as a


(A)  solid.


(D)  gas/liquid at equilibrium.


(B)  liquid.


(E)  gas/solid at equilibrium


(C)  gas.

31.  The normal boiling point of Y is most likely


(A)  21°C
(B)  47°C
(C)  73°C
(D)  18°C
(E)  0°C

32.  How will the melting point of Y change with increased pressure?


(A)  increase.


(D)  there is not enough information given.


(B)  decrease.


(E)  increase and then decrease.


(C)  remain the same.

33.  In which of the following processes will energy be evolved as heat?


(A)  sublimation


(D)  melting


(B)  condensation


(E)  none of these


(C)  vaporization

34.©  In which of the following pairs does the second substance have the lower boiling point?


(A)  F2, Cl2


(C)  C2H6, C3H8

(B)  H2O, H2S


(D)  CH3OCH3, CH3CH2OH
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35.*  The phase diagram for a pure substance is shown above.  Which point on the diagram corresponds to the equilibrium between the solid and liquid phases at the normal melting point?


(A)  A

(B)  B

(C)  C

(D)  D

(E)  E

Problems.

36. 1992 D   



(14 points)

NO2
NO2-
NO2+
Nitrogen is the central atom in each of the species given above.

(a)
Draw the Lewis electron-dot structure for each of the three species.

(b)
List the species in order of increasing bond angle. Justify your answer.

(c)
Select one of the species and give the hybridization of the nitrogen atom in it.

(d)
Identify the only one of the species that dimerizes and explain what causes it to do so.

37. 1975 D

(9 points)
Suppose that a molecule has the formula AB3. Sketch and name two different shapes that this molecule may have. For each of the two shapes, give an example of a known molecule that has that shape. For one of the molecules you have named, interpret the shape in the context of a modern bonding theory.

38. For each molecule or ion, do the following:

(6 points each)
1) Draw a Lewis dot structure (with resonance, where appropriate)

2) Determine the shape of the molecule or ion, including bond angles

3) Determine the hybridization on the central atom

4) Determine whether the molecule or ion is polar or nonpolar

a) IF5
b) SeO2
c) SiCl4
d) CO2
39. 1985 D


Substance
Melting Point, _C

H2
-259


C3H8
-190


HF
-92


CsI
621


LiF
870


SiC
>2,000

(a)
Discuss how the trend in the melting points of the substances tabulated above can be explained in terms of the types of attractive forces and/or bonds in these substances. (4 points)
(b)
For any pairs of substances that have the same kind(s) of attractive forces and/or bonds, discuss the factors that cause variations in the strengths of the forces and/or bonds. (4 points)
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