Chemistry 106: General Chemistry

Syracuse University Project Advance

Final Exam, Fall 2013
Name







Date




The Last pages of this exam are reference tables.  [Gas constant = 0.08206 L*atm/mol K;]

(1) How many significant figures are in the number 0.0034050


(A) 3


(B) 4


(C) 5


(D) 6


(E) 7

(2)  An element cannot 

 .

(A) be part of a heterogeneous mixture


(B) be part of a homogeneous mixture


(C) be separated into other substances by chemical means


(D) interact with other elements to form compounds


(E) be a pure substance

(3) The elements in groups 1, 16 and 17 are called 

, respectively.

(A) alkaline earth metals, halogens and chalcogens


(B) alkali metals, chalcogens and halogens


(C) alkali metals, halogens and noble gases


(D) alkaline earth metals, transition metals and alkali metals


(E) halogens, transition metals and alkali metals

(4) Of the choices below, which one is not an ionic compound?

(A) PCl5

(B) MoCl6

(C) RbCl

(D) PbCl2

(E) NaCl

(5) Which species below has 16 protons?

(A) 31P

(B) 34S2-

(C) 36Cl

(D) 80Br1-

(E) 16O
(6) Barium reacts with a polyatomic ion to form a compound with the general formula Ba3(X)2.  What would be the most likely formula for the compound formed between sodium and the polyatomic ion X?

(A) NaX

(B) Na2X

(C) Na2X2

(D) Na3X

(E) Na3X2
(7) Calculate the percentage by mass of oxygen in Pb(NO3)2.

(A) 9.7

(B) 14.5

(C) 19.3

(D) 29.0

(E) 33.4
(8) How many oxygen atoms are contained in 2.74 grams of Al2(SO4)3?

(A)  12

(B)  6.02 x 1018
(C)  6.02 x 1023
(D)  7.22 x 1024
(E)  5.78 x 1022
(9) When the following equation is balanced, the coefficient of H2 is 

 .


K(s)  +  H2O(l)  ------>  KOH(aq)  +  H2(g)


(A) 1

(B) 2

(C) 3

(D) 4

(E) 5
(10) The net ionic equation for the reaction between aqueous sulfuric acid and aqueous sodium hydroxide is 

 .

(A) H+(aq) + HSO4-(aq) + 2 OH-(aq)  ------> 2 H2O(l) + SO42-(aq)

(B) H+(aq) + HSO4-(aq) + 2 Na+(aq) + 2 OH-(aq) ------> 2 H2O(l) + 2 Na+(aq) + SO42-(aq)

(C) SO42-(aq) + 2 Na+(aq)  ------>2 Na+(aq) + SO42-(aq)

(D) H+(aq) + OH-(aq)  ------>  H2O(l)  

(E) 2H+(aq) + SO42-(aq) + 2 Na+(aq) + 2 OH-(aq) ------> 2 H2O(l) + 2 Na+(aq) + SO42-(aq)

(11) Which of the following is a weak acid?

(A) HNO3

(B) HCl

(C) HI

(D) HF

(E) HClO4
(12) What mass (g) of barium iodide is contained in 250 mL of a barium iodide solution that has an iodide concentration of 0.193 M?

(A) 9.44

(B) 18.9

(C) 0.024

(D) 0.048

(E) 37.7
(13) The internal energy of a system 

 .

(A) is the sum of the kinetic energy of all of its components
(B) is the sum of the rotational, vibrational and translational energies of all of its components

(C) refers only to the energies of the nuclei of the atoms of the component molecules

(D) is the sum of the potential and kinetic energies of the components

(E) none of the above
(14) Which one of the following conditions would always result in an increase in the internal energy of a system?

(A) The system loses heat and does work on the surroundings

(B) The system gains heat and does work on the surroundings

(C) The system loses heat and has work on it by the surroundings

(D) The system gains heat and has work on it by the surroundings

(E) None of the above
(15) Given the following reactions:


N2(g)  +  2 O2(g)  ------->  2 NO2(g)  

H = 66.4 kJ



2 NO(g)  +  O2(g)  ------>  2 NO2(g)  

H = -114.2 kJ


the enthalpy of the reaction of nitrogen to produce nitric acid (below) is 

 kJ.



N2(g)  +  O2(g)  ------>  2 NO(g)


(A) 180.6

(B) -47.8

(C) 47.8

(D) 90.3

(E) -180.6
(16) Which of the following is a statement of Hess’s law?

(A) If a reaction if carried out in a series of steps, the H for the reaction will equal the sum of the enthalpy changes for the individual steps.

(B) If a reaction is carried our in a series of steps, the H for the reaction will equal the product of the enthalpy changes for the individual steps.

(C) The H for a process in the forward direction is equal in magnitude and opposite in sign to the H for the process in the reverse direction.

(D) The H for a process in the forward direction is equal to the H for the process in the reverse direction

(E) The H of a reaction depends on the physical states of thee reactants and products.
(17) According to the Heisenberg Uncertainty Principle, it is impossible to know precisely both the position and the 

 of an electron.

(A) mass

(B) color

(C) momentum

(D) shape

(E) charge
(18) An electron cannot have the quantum numbers n = 
, l = 
 , and ml = 
.

(A) 6, 1, 0

(B) 3, 2, 3

(C) 3, 2, -2

(D) 1, 0, 0

(E) 3, 2, 1
(19) Which electron configuration denotes an atom in its ground state?
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(20) Screening of the nuclear charge by core electrons in atoms is 

 .

(A) less efficient that that by valence electrons

(B) more efficient than that by valence electrons

(C) essentially identical to that by valence electrons

(D) responsible for the general decrease in atomic radii going down a group

(E) both essentially identical to that by valence electrons and responsible for a general decrease in atomic radii going down a group
(21) Atomic radii generally increases as we move 

 .

(A) down a group and from right to left across a period.

(B) up a group and from left to right across a period

(C) down a group and from left to right across a period

(D) up a group and from right to left across a period

(E) down a group; the period position has no effect
(22) Which equation correctly represents the first ionization of copper?

(A) Cu(g)  ------>  Cu+(g)  +  e-

(B) Cu(g)  ------>  Cu-(g)  +  e-

(C) Cu(g) +  e-  ------>  Cu-(g) 

(D) Cu-(g)  ------>  Cu(g)  +  e-

(E) Cu+(g)  +  e-  ------>  Cu(g)  
(23) Alkali metals tend to be more reactive than alkaline earth metals because

(A) alkali metals have lower densities.

(B) alkali metals have lower melting points.

(C) alkali metals have greater electron affinities.

(D) alkali metals have lower ionization energies.

(E) alkali metals are not more reactive than alkaline earth metals.
(24) In ionic bond formation, the lattice energy of ions 

 as the magnitude of the ion charges 

 and the radii 

.

(A) increases, decrease, increase

(B) increases, increase, increase

(C) decreases, increase, increase

(D) increases, increase, decrease

(E) increases, decrease, decrease
(25) The type of compound that is most likely to contain a covalent bond is 

.

(A) one that is composed of a metal from the far left of the periodic table and a nonmetal from the far right side of the period table

(B) a solid metal

(C) one that is composed of only nonmetals

(D) held together by the electrostatic forces between oppositely charged ions

(E) there is no general rule to predict covalency in bonds
(26)  In the Lewis symbol for a sulfur atom, there are 

 paired and 

 unpaired electrons. 


(A) 2, 2

(B) 4, 2

(C) 2, 4

(D) 0, 6

(E) 5, 1
(27) How many hydrogen atoms must bond to silicon to give it an octet of valence electrons?

(A) 1

(B) 2

(C) 3

(D) 4

(E) 5
(28) The central Xe atom in XeF4 has how many electron pairs in its valence shell?

(A) 4

(B) 6

(C) 2

(D) 3

(E) 12
(29) Consider the following species when answering the following question:

(i)  PCl3  
(ii)  CCl4
(iii) TeCl4
(iv) XeF4
(v)  SF6

For which of the molecules above is the molecular geometry (shape) the same as the  

            VSEPR electron domain arrangement (electron geometry)?


(A) (i) and (ii)

(B) (i) and (iii)

(C) (ii) and (v)

(D) (iv) and (v)

(E) (v) only
(30) According to MO theory, overlap of two s atomic orbitals produces 

.

(A) one bonding molecular orbital and one hybrid orbital

(B) two bonding molecular orbitals

(C) two bonding molecular orbitals and two antibonding molecular orbitals

(D) two bonding molecular orbitals and one antibonding molecular orbitals

(E) one bonding molecular orbitals and one antibonding molecular orbitals
(31) The hybridization of the carbon atom labeled “x” in the molecule below is 

.
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(A) sp

(B) sp2

(C) sp3

(D) sp3d

(E) sp3d2
(32) The bond order of any molecule containing equal numbers of bonding and antibonding electrons is 

.

(A) 0

(B) 1

(C) 2

(D) 3

(E) ½ 
(33) For a molecule with the formula AB2, the molecular shape is 

.

(A) linear or bent

(B) linear or trigonal planar

(C) linear of T-shaped

(D) T-shaped

(E) trigonal planar
(34)
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 Ag2O3(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)

(A)
0.00321 g

(B)
0.00330 g

(C)
1.49 g

(D)
0.75 g

(E)
none of these

(35)
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

(36)
You want to prepare 500 mL of saline solution, 0.150 M NaCl.  The molecular mass (formula weight) of H2O is 18.02 and that of NaCl is 58.44.  The mass of NaCl required is



(A)
8.76 g



(B)
4.38 g



(C)
0.438 g



(D)
0.15 g



(E)
0.075 g

(37)
A certain element has three isotopes.  The isotopic masses and abundances are: 159.37 (30.60%), 162.79 (15.79%), and 163.92 (53.61%).  What is the average atomic weight of the element?

(A)  161.75 amu

(B)  162.03 amu

(C)  162.35 amu

(D)  163.15 amu

(E)  163.92 amu

(38)
If a certain number of moles of a gas occupies a volume of 200 mL at 25°, what volume  

            would it occupy if it was heated to 40°C at a constant pressure?



(A)
210 mL



(B)
320 mL



(C)
230 mL



(D)
500 mL



(E)
120 mL

(39)
The molecular weight of 0.25 g of a gas that occupies a volume of 100 mL at a pressure 
            of 2.5 atm and a temperature of 25°C is



(A)
28.0



(B)
12.2



(C)
2.05



(D)
20.5



(E)
24.4

(40) How many mL of a 0.132 M HClO4 solution are needed to neutralize 50.0 mL of a 0.0789 M NaOH?

(A) 29.9

(B) 0.0335

(C) 83.7

(D) 0.0120

(E) 0.521
(41) Calculate the H° for the reaction below.



Ca(OH)2  +  2 H3AsO4  -------------->  Ca(H2AsO4)2  +  2 H2O



Substance



Hf°  (kJ/mol)



Ca(OH)2



-986.6



H3AsO4



-900.4



Ca(H2AsO4)2



-2346



H2O




-258.9

(A)  -744.9 kJ

(B)  -4519 kJ

(C)  -4219 kJ

(D)  -76.4 kJ

E)  none of the above

(42) For which of the following reactions is the value of H°rxn equal to the H°f  for the product?

(A) H2(g)  +  ½ O2(g)  ------>  H2O(l)

(B) N2(g)  +  O2(g)  ------>  2 NO(g)

(C) 2H2(g)  +  O2(g)  ------>  2 H2O(l)

(D) 2 H2(g)  +  O2(g)  ------>  2H2O(g)

(E) None of the above
(43) A 22.44 g sample of iron absorbs 180.8 J of heat, upon which the temperature of the sample increases from 21.1°C to 39.0° C.  What is the specific heat of iron in J/g*oC?

(A) 0.140

(B) 0.450

(C) 0.820

(D) 0.840

(E) 0.900
(44) Which one of the following is an incorrect subshell notation?

(A) 4f

(B) 2d

(C) 3s

(D) 2p

(E) 3d
(45)  Use the table of bond dissociation energies to calculate H (in kJ) for the following gas-phase reaction (balance equation).
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Bond


Dissociation Energy (in kJ/mol)




C-C


348




C=C


614




CCtriple bond

839




C-H


413




H-Cl


431




C-Cl


328

(A)  -44

(B)  38

(C)  -129

(D)  2134

(E)  none of the above

(46)  What is the electron configuration of Fe+3?


(A)  [Ar] 3d64s2

(B)  [Ar] 3d34s2

(C)  [Ar] 3d44s1

(D)  [Ar] 3d5
      (E)  [Ar] 3d6 
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