Chemistry 106: General Chemistry

Syracuse University Project Advance

Final Exam, Fall 2017

Name







Date ________



The last pages are reference tables and a Periodic Table

c = 3.00 x 108 m/sec, h = 6.63 x 10-34 J*sec, Rydberg Constant (RH) = 2.18 x 10-18 J,

R = 8.314 J/mol-K = 0.08206 L-atm/mol-K

(1)  Which one of the following is often easily separated into its components by simple techniques such as filtering or decanting?

(a)  heterogeneous mixture

(b)  compounds

(c)  homogeneous mixture

(d)  elements

(e)  isotopes

(2)
 A piece of germanium (mass = 18.258 g) is placed in 12.05 mL of chloroform 
       (d = 1.50 g/mL) in a 25 mL graduated cylinder.  The chloroform level increases to 
       15.46 mL.  The best value for the density of germanium from these data is 
       (Calculate using correct significant digits)
(a) 3.6 g/mL

(b) 5.354 g/mL

(c) 5.35 g/mL

(d) 5.4 g/mL

(e) 8.0 g/mL

 (3)
 Which of the following statements describes a physical change?



I.  Solid iodine, contaminated with salt, was heated until the iodine vaporized.



II. The violet vapor of iodine was then cooled to yield pure solid.



III. Solid iodine and zinc metal powder were mixed and ignited to give a white powder.

(a) I

(b) II

(c) I and II

(d) II and III

(e) III

(4)  How many significant figures are there in the value 0.0005060?

(a) 7

(b) 6

(c) 5

(d) 4

(e) 3

(5)
 Which of the following statements is/are incorrect? 

I.
H+(aq)  +  OH-(aq)  ------>  H2O(l) is the net ionic equation for the neutralization of HNO3(aq) with KOH(aq).

II.
HIO is a strong acid.

III.
The net ionic equation for the reaction of solutions of Na2S with HBr is:

                  S2-(aq)  +  2H+(aq)  ------>  H2S(g).

(a)  I

(b)  II

(c)  III

(d)  I and II

(e)  II and III
(6)
 A space explorer discovered a new element that has two naturally occurring isotopes.  These isotopes have mass numbers of 63 and 65, and their fractional abundances are, respectively, 0.692 and 0.308.  What is the atomic weight (or atomic mass) of this element?

(a) 58.7

(b) 63.1

(c) 63.6

(d) 64.4

(e) 65.4

(7) 
 The number of protons in a nucleus determines the:
(a) number of electrons

(b) atomic number

(c) mass number

(d) number of neutrons
(e) number of isotopes

(8)  How many electrons, protons and neutrons are contained in an atom of 116U?

(a)  116 protons, 92 neutrons, and 116 electrons

(b)  92 protons, 116 neutrons, and 92 electrons

(c)  42 protons, 92 neutrons, and 24 electrons

(d)  92 protons, 24 neutrons, and 92 electrons

(e)  92 protons, 24 neutrons, and 116 electrons

(9)  Gallium reacts with a certain nonmetallic element to form a compound with the general formula GaX.  Element X is a diatomic gas at room temperature.  Element X must be:
(a) O2
(b) N2
(c) Cl2
(d) F2
(e) Br2
(10)  All of the following statements concerning a sample of oxygen gas at 1.00 atm pressure are true except:

(a) the molecules are in constant rapid random motion.

(b) the volume occupied by the oxygen molecules is negligible compared with the size of the container.

(c) the pressure exerted by gaseous oxygen is due to the impact of the molecules with the walls of the container.

(d) the average kinetic energy of the gaseous oxygen is inversely proportional to the absolute temperature of the gas.

(e) collisions between the gaseous molecules are elastic.

(11)  Balance the equation:




 I-(aq)  +  
  O2(g) + 
 H2O(l)  ----->  
 I2(s) +  
 OH-(aq)



Using the smallest set of whole numbers, the sum of all the coefficients in the blanks is:

(a) 5

(b) 8
(c) 9
(d) 10
(e) 13

(12)  The formula of the salt formed from Mg2+ and PO43- is:
(a)  MgPO4
(b)  Mg2(PO4)3
(c)  Mg2PO4
(d)  Mg(PO4)2
(e)  Mg3(PO4)2
(13)  The experiment, performed in Rutherford's laboratory, on scattering of alpha particles by  

         gold foil:

(a) confirmed the plum-pudding model of the atom.

(b) suggested that the atomic nucleus is composed of protons and neutrons.

(c) determined the charge-to-mass ratio of the electron.

(d) suggested that most of the mass of the atom is contained in a very small nucleus.

(e) none of the above

(14) Urea, CON2H4, breaks down over several hours in aqueous solution near body temperature (e.g., in diapers) to form carbon dioxide and ammonia:




 CON2H4(aq)  +  _____ H2O(l)  ------> 
 _____ CO2(g)  +  _____ NH3(g)


By balancing the equation for this reaction, determine how many moles of NH3 are formed 
from 60 g of urea.

(a) 0.50

(b) 1.0

(c) 1.5

(d) 2.0

(e) 4.0

(15) A compound has the percent composition (percent by mass) shown in the table below:


(Hint:  Add up percent’s.  Missing anything?Look at answers to too what’s missing)



Element

Atomic Mass

Mass Percent Composition



C


12.01


38.37



H


1.008


1.49



Cl


35.45


52.28


The empirical formula for the compound is:
(a)  C2HCl

(b) C6.5H3Cl3O

(c) C12H5Cl5
(d) C13H6Cl6O2
(e) C26H12Cl12O4
 (16) What is the maximum number of grams of NH3 that can be produced by the reaction of 
         1.0 g of N2 with 3.0 g of H2? [Be sure to balance the equation FIRST]




N2 +  H2(g) ________>  NH3 (g)

(a)  2.0 grams

(b)  1.2 grams

(c)  0.61 grams

(d)  17 grams

(e)  none of the above

(17)  Nitric oxide, NO, is made from the oxidation of NH3, and the reaction is represented by the equation






4 NH3  +  5 O2  ------>  4 NO  +  6 H2O



An 8.50 g sample of NH3 gives 12.0 g of NO.  The percent yield of NO is:
(a) 10%

(b) 40%

(c) 60%

(d) 80%

(e) 100%

(18)  What is the mass percentage of chlorine in DDT, C14H9Cl5?

(a) 35.3

(b) 40.6

(c) 45.8

(d) 50.1

(e) 55.4

(19)  What is the volume (mL) of a 0.115 M NaOH solution needed to just neutralize 50.0 mL of a 0.0875 M H2SO4 solution, according to the reaction?




2 NaOH(aq)  +  H2SO4(aq)  ------>  2 H2O(l)  +  Na2SO4(aq)

(a) 19.0 mL

(b) 57.1 mL

(c) 76.1 mL

(d) 38.0 mL

(e) None of the above

(20)  Which of the following statements is/are correct?

I.  When an electron undergoes a transition from a higher to a lower energy level, a photon of electromagnetic radiation is emitted, with energy equal to the difference in energy levels.

II.  According to the Heisenberg Uncertainty Principle, it is impossible to know simultaneously, with absolute precision, both the position and the acceleration of a nanoscale particle like the electron.

III.  The wave function, 2, provides information about the probability of finding the electron within a region of space.

(a) I and II

(b) II and III

(c) I and III

(d) All are correct

(e) None are correct

(21) What is the molarity of sodium ions in 4.57L of a 0.847 M Na3PO4 solution?

(a)  0.847

(b)  3.87

(c)  0.185

(d)  2.54

(e)  1.69

(22)  How much heat is gained by nickel when 500 g of nickel is warmed from 22.4 to 58.4 °C?    

         [The specific heat of nickel is 0.444 J/(g °C)]

(a) 2000J

(b) 4000J

(c) 6000J

(d) 8000J

(e) 10000J

(23)  Given the following data:



N2(g)  +  3/2 O2(g)  ------>  N2O3(g) 


H = 83.7 kJ



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


H = 180.4 kJ



½ N2(g)  +  O2(g)  ------>  NO2(g)


H = 33.2 kJ



What is H for the reaction




N2O3(g) ------>  NO(g)  +  NO2(g)

(a) -207.1 kJ

(b) -39.7 kJ

(c) 24.3 kJ

(d) 39.7 kJ

(e) 207.1 kJ

(24)  Which quantum number distinguishes the different shapes of the orbitals?

(a) m

(b) n

(c) s
(d) l

(e) all of these

(25)  Which of the following statements related to the Pauli Exclusion Principle is/are correct?



I.  No two electrons in an atom can have the same three quantum numbers.



II.  An orbital can hold at most two electrons and these must have opposite spins.



III.  The electron configuration 1s22s22p8 satisfies the Pauli Exclusion Principle.

(a) I

(b) II

(c) III

(d) I and II

(e) II and III

(26)  What is the electron configuration of Ni2+?

(a)  [Ar] 3d64s2
(b)  [Ar] 3d74s1
(c)  [Ar] 3d8
(d)  [Ar] 3d84s2
(e)  [Ar] 3d84s1
(27)  Write the ground-state electron configuration of a Ni2+ ion.  The Ni2+ ion is:


(a) diamagnetic


(b) paramagnetic with 1 unpaired electron


(c) paramagnetic with 2 unpaired electron


(d) paramagnetic with 3 unpaired electron


(e) paramagnetic with 4 unpaired electron

(28)  Consider the ions S2-, O2-, F1-, Na+, Mg2+.  Which of the following presents the radius of the   

         ions from largest to smallest?

(a) S2-, O2-, F1-, Na+, Mg2+
(b) Mg2+, Na+, F1-, O2-, S2-
(c) O2-, S2-, F1-, Na+, Mg2+
(d) Mg2+, S2-, Na+, F1-, O2-
(e) O2-, F1-, Na+, Mg2+, S2-
(29) Which of the following species is isoelectronic with Kr?

(a) Sr2+
(b) K+
(c) Xe

(d) S2-
(e) In3+
(30)  Which of the following follow Pauli’s exclusion principle?   
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(a) 1 and 2

(b) 1 and 3

(c) 1 and 4
 


(d) 2 and 3

(e) 2 and 4

(31)  Write the Lewis structure of the thiocyanate ion, SCN-, in which carbon has a double bond with both the sulfur and nitrogen atoms.  The formal charges on the sulfur, carbon, and nitrogen atoms are, respectively



(a) -1, 0, 0



(b)  0, 0, -1



(c)  -1, +1, -1



(d)  -2, +1, 0



(e)  -2, 0, +1

(32)  Of the following, the central atom is sp3d2 hybridized only in


(a) PCl5

(b) XeF4

(c) PH3

(d) Br3-

(e) BeF2
(33) Which of the following salts will have the greatest freezing point depression for a 
        0.1 M solution of the salt?

(a) Na2SO4
(b) NaCl

(c) KCl

(d) KNO3
(e) NH4Cl

(34) 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

(35)  A sample of oxygen gas occupies a volume of 900 mL at a presume of 100 mmHg,.  What  

        is the pressure of the gas if the volume is reduced to 300mL and the temperature is doubled? 



(a) 66.7 mmHg



(b) 33.3 mmHg



(c) 300 mmHg



(d) 150 mmHg





(e) 600 mmHg 

Extra Credit:  SHOW ALL WORK for credit

(EC1) Calcium carbonate (FW = 100.09) reacts with hydrofluoric acid HF to form CaF2:



CaCO3(s)  +  2 HF  ------>  CaF2(s)  +  H2O(l)  +  CO2(g)


Starting with 50.0 g of CaCO3(s) and 100 mL of 1 M HF, how many moles of CO2 can be 
produced?

 (EC2) Calculate the heat capacity per gram (Cg) for metal X from the following information.  95 g of metal at 75° C are placed in 50 g of water (Cg = 4.184) at 18° C.  The final temperature of the water is 23° C.

