Chemistry 106: General Chemistry

Syracuse University Project Advance

Final Exam, Fall 2016
Name








Date 



c = 3.00 x 108 m/sec

h = 6.63 x 10-34 Js

mp = 1.67 x 10-24 g (mass of proton)

Gas Constant (R) = 8.314 J mol-1 K-1


= 0.08206 L atm K-1mol-1
The last pages of this examination should contain a Periodic Table and other reference tables.

(1)
A sample of matter, found in Australia, was identified as X and was found to consist of 98% silicon and 2% aluminum.  Another sample of matter, also identified as X, was found in Texas and was determined to consist of 90% silicon and 10% aluminum.  X is a(n)

(a)  pure substance

(b)  element

(c)  mixture

(d)  allotrope

(e)  cannot determine

(2)
The barometric pressure in the eye of a hurricane sometimes dips as low as 27.2 inches of mercury.  How many millimeters of mercury is this (1 in. = 2.54 cm)?

(a)  1.1 mm

(b)  6.9 mm

(c)  691 mm

(d)  107 mm

(e)  none of these

(3)
Which of the following formulas is incorrect for the name given?

(a)  potassium bromide

KBr

(b)  magnesium phosphate

Mg3(PO4)2
(c)  sodium sulfate


Na2SO4
(d)  tin(II) carbonate


SnCO3
(e)  iron(III) carbonate


FeCO3
(4)
209Bi has

(a)
209 protons, 126 neutrons, and 83 electrons

(b)
209 protons, 83 neutrons, and 83 electrons

(c)
83 protons, 126 neutrons, and 83 electrons

(d)
83 protons, 83 neutrons, and 83 electrons

(e)
209 protons, 209 neutrons, and 209 electrons

(5)
Which one of the following is most likely to lose electrons when forming an ion?

(a)  F

(b)  P

(c)  Rh

(d)  S

(e)  N

(6)
Assume that a new element, SUPAium (SU), consists of three isotopes with the percent abundances and isotopic masses given below:



Isotope
% Abundance
Mass (amu)



151SU

35.39


150.9377



152SU

35.25


151.9791



157SU

29.36


156.9332



What is the average atomic mass (in amu) of SUPAium?

(a)  153.34

(b)  151.50

(c)  153.07

(d)  153.90

(e)  154.50

(7)
The coefficients required to correctly balance the reaction below are



Al(NO3)3  +  Na2S  ------>  Al2S3  +  NaNO3
(a)  2,3,1,6

(b)  2,1,3,2

(c)  1,1,1,1

(d)  4,6,3,2

(e)  none of these

(8)
A compound with a molecular weight of 110.1 amu that contained only C, H, and O was analyzed by combustion.  The combustion of a 5.19 g sample of the compound resulted in the formation of 12.4 g of carbon dioxide and 2.55 g of water.  What is the molecular formula of this compound?

(a)  C6H6O2
(b)  C3H3O

(c)  CH3O

(d)  C2H6O5
(e)  CH2O

(9)
Calculate the number of grams of Al2O3 that could be produced if 2.5 g of aluminum and 2.5 g of oxygen were allowed to react according to the following balanced equation.



4Al(s)  +  3 O2(g)  ------>  2 Al2O3(s)

(a)  9.4

(b)  7.4

(c)  4.7

(d)  5.3

(e)  2.5

(10) 
What is the net ionic reaction for the reaction that occurs when aqueous nitric acid is added to aqueous sodium hydroxide?

(a)
H+(aq)  +  OH-(aq)  ------>  H2O(l)
(b)
HNO3(aq)  +  NaOH(aq)  ------>  Na+(aq)  +  NO3-(aq)  +  H2O(l)

(c)
H+(aq)  +  NaOH(aq)  ------>  OH-(l)  +  NaH(aq)
(d)
HNO3(aq)  +  OH-(aq)  ------>  H2O(l)  +  Na+(aq)

(e)
H+(aq)  +  NaOH(aq)  ---->  H2O(l)  +  Na+(aq)

(11)
The vapor pressure of the solvent, pure decane, is 250mmHg at 120oC.  What is the vapor pressure of a solution prepared by dissolving 0.970 moles of camphor (C10H16O) in 1000g of decane (C10H22   mw=142g/mole)?


(a) 242.5



(b) 219.8



(c) 30.3



(d) 105.5



(e) none of these

(12)
Determine the number of liters of 0.250 M HNO3 required to neutralize a solution prepared by dissolving 17.5 g of NaOH in 350 mL of solution.

(a)  50.0

(b)  0.44

(c)  1.75

(d)  0.070

(e)  none of these

(13)
The value of H° for the following reaction is –126 kJ.  

2 Na2O2(s)  +  2 H2O(l)  ------>  4 NaOH(s)  +  O2(g)

How much heat will be evolved when 2.00 moles of NaOH(s) are formed in the reaction?

(a)
252 J

(b)
63 J

(c)
3.9 J

(d)
7.8 J

(e)
none of these

A 1.96 g sample of titanium was burned in a bomb calorimeter that had a heat capacity if 9.84 kJ/°C.  The temperature of the calorimeter increased from 36.84° C to 98.82° C.  Calculate the amount of heat that would be released from the combustion of one mole of titanium.

(a)
62.0 kJ

(b)
610 kJ

(c)
1.49 x 104 kJ

(d)
311 kJ

(e)
1200 kJ

(15)
The following reactions occur for the hypothetical element E:



2 E(l)  +  O2(g)  ------>  2 EO(g)

H° = -333 kJ



EO(g)  +  O2(g)  ------>  EO3(s)

H° = -196 kJ


What is the H° in kJ for the reaction



2E(l)  +  3 O2(g)  ------>  2EO3(s)

(a)  -526

(b)  +526

(c)  +725

(d)  -725

(e)  -137

(16)
Use the information in the table to calculate H° (in kJ) for the following reaction.



IF7(g)  +  I2(g)  ------>  IF5(g)  +  2 IF(g)




Substance

Hf° in kJ/mol)




IF(g)


-95




IF5(g)


-840




IF7


-941

(a)
89

(b)
311

(c)
-1991

(d)
-89

(e)
none of the above

(17)
The heat capacity of copper metal is 0.900 J/g °C.  Assume you had a 0.5 Kg cube of copper at 25° C.  What would the final temperature of the copper be (in °C) if it absorbed 250 J of heat?

(a)
19.7

(b)
5.3

(c)
30.3

(d)
25.6

(e)
38.2

(18)
Which sketch represents an orbital that can have a azmuthal quantum number (l) of 2?

[image: image1.emf]


    (1)

     (2)             (3)

       (4)

       (5)

(a)
1

(b)
2 and 4

(c)
4 and 5

(d)
2 and 3

(e)
2, 3, 4 and 5

(19)
Which orbital diagram represents a violation of Hund’s rule?

[image: image2.emf]
(a)
A

(b)
B

(c)
C

(d)
D

(e)
E

(20)
Which of the following electron configurations is incorrect? 

(a)
Br
[Ar]5s24d105p5
(b)
Ar
[Ne]3s23p6
(c)
Ge4+
[Ar]3d10
(d)
Zn2+
[Ar]3d10
(e)
All of the above are correct configurations

(21)
Which quantum number defines the energy level of an orbital?
(a)
spin

(b)
magnetic

(c)
principal

(d)
azmuthal

(e)
angular momentum

(22)
Arrange the following species: K, Mg, Mg2+, and Na in order of decreasing radii.

(a)
Mg2+ > Mg > Na > K

(b)
K > Na > Mg2+ > Mg

(c)
K > Mg > Na > Mg2+
(d)
K > Na > Mg > Mg2+
(e)
None of the preceding answers is correct

(23)
Below is the Born-Haber cycle for the formation of sodium chloride.  Which energy change corresponds to the heat of sublimation for sodium? 

[image: image3.emf]
(a)
1

(b)
2

(c)
4

(d)
5

(e)
6

(24)
The species below which violates the octet rule is 

(a)
SnF4
(b)
SiF4
(c)
CF4
(d)
SeF4
(e)
GeF4
(25)
For the ClF4+ ion, how many valence electrons should be shown in the Lewis structure? 

(The bank)
(a)
32

(b)
33

(c)
34

(d)
35

(e)
36

(26)
The shape of the xenon tetrafluoride, XeF4, would be described as

(a)
octahedral

(b)
square planar

(c)
square pyramidal

(d)
tetrahedral

(e)
trigonal bipyramidal

(27)
What type of hybrid orbitals are used by Xe in the XeF4 molecule?

(a)
sp2
(b)
sp3
(c)
sp4
(d)
sp3d

(e)
sp3d2
(28)
The electrons in a pi () bond 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)
resonance 

(29)
Which one of the following species is paramagnetic?

(a)
N2
(b)
C22+
(c)
F2
(d)
B2+
(e)
None of the above

(30)
An electron in an atom cannot have the quantum numbers where n=___, l=___, and m=___.


(a) 6, 1, 0



(b) 3, 2, 3



(c) 3, 2, -2



(d) 1, 0, 0



(e) 3, 2, 1

(31)
Automobile air bags use the decomposition of sodium azide, NaN3, as their source of gas for rapid inflation:

2 NaN3(s)  ------>  2 Na(s)  + 3 N2(g)


How many grams of NaN3 are required to provide 40.0 L of N2 at 25° C and 763 mm Hg?

(a)
71.1

(b)
1.64

(c)
1.09

(d)
160

(e)
none of these

(32)
Which one of the following substances would be the most soluble in water? 

(a)
CH3CH2CH3
(b)
KOH

(c)
BF3
(d)
CBr4
(e)
toluene (CH3C6H6)

(33)
Using the phase diagram shown below, identify the region that corresponds to the liquid phase.  

[image: image4.emf]
(a)
x

(b)
y

(c)
z 

(d)
point B

(e)
not enough information provided

(34)
What type of unit cell contains one atom at the center of the cell and atoms at each corner? 

(a)
simple cubic

(b)
body-centered cubic

(c)
end-centered cubic

(d)
face-centered cubic

(e)
cubic close-packed

(35)
Which liquid will have the highest boiling point? 

(a)
aqueous 0.050 M NaI

(b)
aqueous 0 050 M glucose

(c)
aqueous 0.050 M CoI2
(d)
aqueous 0.025 M AlI3
(e)
aqueous 0.030 M Na3PO4
(36)
When 2.34 L of air is released from an automobile tire at 37.5 psi (pounds per square inch), the volume it occupies at 14.7 psi is

(a)
0.427 L

(b)
0.917 L

(c)
2.34 L

(d)
5.97 L

(e)
none of these

(37)
Use the table of bond dissociation energies to calculate H (in kJ) for the following gas-phase reaction (balance equation first).

[image: image5.emf]



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

(38)
Which one of the following conditions would always result in an increase in E for 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 done on it by the surroundings

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

(e)
Cannot predict what happens because w and q are not state functions

(39)
The TOTAL bonding in acetylene (C2H2) consists of

(a)
one  and one  bond

(b)
two  and one  bond

(c)
two  and two  bond

(d)
three  and two  bond

(e)
three  and no  bond

(40)
Using molecular Orbital Theory, determine the bond order of the O2 molecule

(a)
0

(b)
1

(c)
1.5

(d)
2

(e)
2.5

(41)  The value of H° for the reaction below is -186 kJ.

H2(g)  +  Cl2(g)  ------>  2 HCl(g)

The value of Hf° for HCl is 

 kJ/mol.

(a) -3.72 x 102


(b) -186


(c) +186


(d) -1.27 x 102

(e) -93.0

(42)  Which of the following is a statement of the first law of thermodynamics?
(a)
Ek = ½ mv2
(b)
A negative H corresponds to an exothermic process
(c)
E = Efinal - Einitial
(d)
Energy lost by the system must be gained by the surroundings
(e)
1 cal = 4/184 J (exactly)
EXTRA CREDIT:  SHOW ALL WORK FOR CREDIT


Aqueous HCl was added to neutralize 400.0 mL of 0.05250 M Ba(OH)2.  After the neutralization was complete the volume of the resulting solution was 450.0 mL.  What concentrations of the ions are present in the solution?

(a)
0.05250 M Ba2+ and 0.1050 M Cl-
(b)
0.04667 M Ba2+ and 0.09333 M Cl-
(c)
0.05250 M Ba2+, 0.1050 M Cl-, 0.1050 M H3O+, and 0.1050 M Cl-
(d)
0.4667 M Ba2+, 0.09333 M Cl-, 0.0933 M H3O+, and 0.09333 M Cl-
(e)
0.04667 M Ba2+ and 0.09333 M OH-
Metal Activity Table

(easiest to oxidize at top)

Lithium

Potassium

Barium

Calcium

Sodium

Magnesium

Aluminum

Manganese

Zinc

Chromium

Iron

Cobalt

Nickel

Tin 

Lead

HYDROGEN

Copper

Silver 

Mercury

Platinum

Gold
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    Fall 2016 Exam Questions


