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1. When 0.400 mol of propane (C3H8) gas is burned in excess oxygen, 888 kJ of heat is evolved. Calculate ΔH for the following reaction:

C3H8 (g) + 5 O2 (g) → 3 CO2 (g) + 4 H2O (l)

A) 2220 kJ             B) −2220 kJ                      C) 355 kJ                    D) −35 kJ
2.  `13. If a 10.0 g sample of each substance below has 250 J applied to it, which substance will have the greatest increase in temperature?

a. iron (specific heat = 0.46 J/g)                     b. water (specific heat = 4.184 J/g)

     c. copper (specific heat = 0.39 J/g)                 d. aluminum (specific heat = 0.92 J/g)

3.  The temperature of a 21.6 g sample of a metal rises 6.04(C when 60.0 J of energy is applied to it. What is the identity of the metal?

a. silver (specific heat = 0.23 J g-1 (C-1)             b. copper (specific heat = 0.39 J g-1 (C-1)

c. iron (specific heat = 0.46 J g-1 (C-1)                d. lead (specific heat = 0.13 J g-1 (C-1)

4.   Which process is exothermic?

a. freezing rain drops                                           b. evaporating alcohol

c. defrosting frozen food                                      d. warming milk

5.  Determine the heat of reaction for the process 

TiO2(s)  +  4HCl(g) (  TiCl4(l)  +  2H2(g) + O2(g)
using the information given below:


Ti(s)  +  O2(g) (  TiO2(s)
(H( = -939.7 kJ


2HCl(g) (  H2(g)  +  Cl2(g)
(H( = -184.6 kJ


Ti(s)  +  2Cl2(g) (  TiCl4(l)
(H( = -804.2 kJ

a. -320.1 kJ    b. -233.7 kJ         c. 233.7 kJ                 d. 320.1 kJ

6.  The standard enthalpies of formation for several substances are given below:

FeS2(s) = -178.2 kJ/mol
FeCl2(s) = -341.8 kJ/mol

FeCl3(s) = -399.5 kJ/mol
HCl(g) = -92.3 kJ/mol

HCl(aq) = -167.1 kJ/mol
H2S(g) = -20.6 kJ/mol

H2O(g) = -271.8 kJ/mol


Calculate the (H(   for the reaction below.

2FeCl2(s)  +  2HCl(g) (  2FeCl3(s)  +  H2(g)
a. -219.0 kJ                 b. -69.2 kJ                 c. 34.6 kJ                        d. 69.2 kJ

7
The fuel used in spacecraft must contain as much energy per gram of material as possible.  Based on this consideration only, which of the following fuels is best suited to be a spacecraft fuel?

(i)  dimethylhydrazine, (CH3)2NNH2  
(Hcomb= -1694 kJ/mol

(ii)  methanol, CH3OH     


(Hcomb= -726 kJ/mol


(iii)  ethanol, C2H5OH      


(Hcomb= -1371 kJ/mol


(iv) octane, C8H18           


(Hcomb= -5500 kJ/mol


(v)  ethylene glycol, HOCH2CH2OH         (Hcomb= -1190 kJ/mol

(A) octane  (B) ethylene glycol (C) methanol (D) dimethylhydrazine (E) ethanol

8.When 200 mL of 0.5 M HCl(aq) is added to 200 mL of 0.5 M KOH(aq), 7.2 kJ of heat is released into the solution.  Therefore, (H for the reaction,                     HCl(aq) + KOH(aq)  (  KCl(aq) + H2O(l), is

a.  -7.2 kJ            b.  +72 kJ          c.  -36 kJ             d.  -72 kJ

9. Light has a frequency of 4.83 ( 1012 hertz. What is its wavelength? The speed of light is


3.00 ( 108 m/s.
a. 2.03 ( 10-8 nm
b. 6.21 ( 10-5 nm
c. 2.03 ( 10-4 nm
d. 6.21 ( 104 nm
10. Determine the energy of a photon that has a frequency of 5.23 ( 1014 Hz. Given:  h = 6.63 ( 10-34 J s.
a. 1.27 ( 10-48 J
b. 1.16 ( 10-27 J
c. 3.47 ( 10-19 J
d. 1.04 ( 10-10 J
11.  How many orbitals are contained in the 4d subshell?

a. 2                     b. 5                   c. 6                                      d. 10

12. Which set of quantum numbers is not allowed?

a. n = 0, l = 0, ml = 0, ms = +1/2
b. n = 1, l = 0, ml = 0, ms = +1/2

c. n = 2, l = 1, ml = 1, ms = +1/2

d. n = 3, l = 1, ml = 0, ms = +1/2

13. What is the correct shorthand notation for the electron configuration given?

1s22s22p63s23p64s23d104p1
a. [Ca]3d104p1                                       b. [Zn]4p1
c. [Ne]3s23p63d104s24p1                     d. [Ar] 3d104s24p1
14. What is the electron configuration of Br-?
a. 1s22s22p4
b. 1s22s22p6
c. 1s22s22p63s23p64s23d104p6
d. 1s22s22p63s23p63d104s24p5

15. Which of the following has the electron configuration 1s22s22p63s23p6?

a. Ca      b. Cl           c. Ar             d. K+       e. Both c and d

16. Substances that have the same electron configuration are:

a. paramagnetic.      b. diamagnetic.       c. ferromagnetic.      d. isoelectronic.

17. Which azimuthal quantum numbers can exist for n = 3?

a. l = 0           b. l = 0, 1              c. l = 0, 1, 2                   d. l = 0, 1, 2, 3

18. Which element has the largest atomic radius?
a. F
b. He
c. O
d. Na
19.Which atom would have a third ionization energy very much greater than the second?

(A)  Al            (B)  B            (C)  C             (D)  Be             

20. Which statement is false?

a. Cations are smaller than their corresponding neutral atom.

b. Anions are smaller than their corresponding neutral atom.

c. Mg2+ is larger than Be2+.

d. O2- is larger than F-.

21. Write the correct Lewis dot structure for N2. Which statement correctly describes the structure?
a. The structure contains 1 single bond 5 lone pairs.
b. The structure contains 1 double bond and 4 lone pairs.
c. The structure contains 1 double bond and 5 lone pairs.
d. The structure contains 1 triple bond and 2 lone pairs.

22. Assume all hydrocarbons given are linear. Which compound will contain a double bond?
a. C3H6
b. C6H10
c. C2H2
d. CH4
23. Predict qualitatively the relative bond lengths of the four single bonds given below and arrange them from shortest to longest:


C-C
N-N
O-O
F-F

a. C-C < N-N < O-O < F-F
b. N-N < O-O < F-F < C-C
c. F-F < O-O < N-N < C-C
d. O-O < N-N < F-F < C-C

24
Which of the following ions does not have a noble gas configuration?

(A)  S2-              (B)  Mg2+               (C)  Y+             (D)  Sc3+             

25.
By referring only to the Periodic Table, arrange the following in order of increasing electronegativity:  Ga, P, As, S, O, F

(A)  Ga<As<P<S<O<F              (B)  Ga<As<P<S<F<O    

            (C)  Ga<As<S<P<O<F            (D)  As<Ga<P<S<O<F      

26. Which element is the most electronegative?
a. phosphorus
b. silicon
c. carbon
d. oxygen

27.
Which order is correct for increasing polarity (least polar first)?  (A)  Si‑Cl   (B)  S-Cl      (C)  P-Cl     (D)  Si-Si

(A)  C<D<B<A                 (B)  D<C<B<A             

 (C)  D<B<C<A                 (D)  C<B<D<A   

28.
Predict the order of the N-O bond lengths in NO+ , NO2-, NO3- .

(A)  NO+ shortest, NO3- longest           (B)  NO3- shortest, NO2- longest

(C)  NO+ shortest, NO2- longest           (D)  NO+ longest, NO2- shortest

29. What is the formal charge on carbon in CO2 ?
a. –4       b. -2
c. 0          d. +2
30. From the data given below, calculate the approximate enthalpy change of reaction for the reaction below.
CH4(g)  +  2O2(g) ( CO2(g)  +  2H2O(g)

bond enthalpy 
kJ/mol

C-H


414

C-C


347

C=C


611

C-O


351

C=O


803

O-H


463

O=O


498

H-H


436
a. -806 kJ
b. -98 kJ
c. 98 kJ
d. 120 kJ
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