Chemistry 106: General Chemistry

Syracuse University Project Advance

Exam #2, Fall 2017
Name







Date




The last page of each examination is a periodic table.

c = 3.00 x 108 m/sec

h = 6.63 x 10-34 Js

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

Rydberg Constant (RH) = 2.18 x 10-18 J

1)
Calculate (H for the reaction NO(g) + O(g) ( NO2(g), given the following information:




NO(g) + O3(g) ( NO2(g) + O2(g)


(H = -198.9 kJ




O2(g) ( 2O(g)



(H = 495.0 kJ




O3(g) ( 
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O2(g)



(H = -142.3 kJ



a)
-304.1 kJ



b)
-557.6 kJ



c)
-588.7 kJ



d)
-551.6 kJ



e)
+153.8 kJ

2)
Which of the following statements is/are incorrect?


I.
The reaction vessel (surroundings) cools when an endothermic reaction occurs.


II.
An exothermic reaction is characterized by a negative value of (H.


III.
If heat is absorbed by a system, the sign of  is negative.



a)
I




b)
II




c)
III



d)
I and III



e)
I and II

3) The value of H for the reaction below is -336 kJ.  Calculate the heat (kJ) released to   

     The surroundings when 23.0 g of HCl is formed.

CH4 (g) + 3Cl2 (g) ( CHCl3 (l) + 3HCl (g)


a) 177


b) 2.57 x 103

c) 70.7


d) 211


e) -336
4)
Under constant volume conditions, the heat of combustion of glucose is 15.57 kJ/g.  A 2.500 g sample is burned and the temperature increased from 20.55° C to 23.25°C.  What is the total heat capacity of the calorimeter in kJ oC-1?

a)
-6.28 kJ °C-1
b)
38.9 kJ  °C-1
c)
105.1 kJ °C-1
d)
14.4 kJ °C-1
e)
-38.9 kJ  °C-1
5)
The order of filling of atomic orbitals for the building-up principle is

1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d etc.



How many unpaired electrons are there in the ground state of Nickel, Ni 


(28 electrons)?



a)
0



b)
1



c)
2



d)
3



e)
4

6)
The wavelength of light emitted when the electron in a hydrogen atom undergoes a transition from the energy level n = 2 to the energy level n = 1 is (where RH is the Rydberg constant): (ignore negative sign for answer)


a)
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c)
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e)
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7)
According to the rules for quantum numbers, which of the following sets of quantum number is/are permissible for an electron in an atom?


I.
n = 1, l = 1, m1 = 0, ms = +1/2


II.
n = 1, l = 0, m1 = 0, ms = -1/2


III.
n = 2, l = 1, m1 = -2, ms = +1/2



a)
I



b)
II



c)
III



d)
I and II



e)
II and III

8)
Which of the following statements is not related to the Pauli Exclusion Principle?


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


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


III.
Electrons fill each orbital singly before doubling up.


a)
I



b)
II



c)
III



d)
None are related.



e)
All are related.

9)
Which quantum number describes the orientation in space of an orbital?


a) n



b) l



c) m



d) s



e) all of these

10)
Which of the following is the correct orbital diagram for the valence shell of the ground state of the cobalt atom?
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a)
I



b)
II



c)
III



d)
IV



e)
V

11)
Which one of the following electron transitions would result in the loss of energy from a hydrogen atom?



a)
n = 7 to n = 9



b)
n = 7 to n = 5



c)
n = 5 to n = 6



d)
n = 1 to n = 2



e)
n = 3 to n = ∞

12)
The maximum number of electrons that can exist at the n = 3 level of an atom is:



a)
18




b)
12




c)
8



d)
4



e)
none of these

13)
Two electrons in the same atom which have identical values of quantum numbers n, l, and ml are said to be in 



a)
the same shell and subshell, but different orbitals.



b)
the same shell, but different subshells and orbitals.



c)
the same shell, subshell, and orbitals.



d)
the same subshell and orbital, but different shells.



e)
different shells, subshells, and orbitals.

14)
Which of the subshells below do not exist.


I.  2d       II.  2s       III.  2p       IV.  1p        V.  5f


a)
II, III, and V




b)
I only



c)
IV only



d)
I, IV, and V


e)
I and IV
15) Which sketch represents an orbital that can have an azimuthal quantum number of 1?
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    (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

16)
The electron configuration of Ga is given by



a)
1s22s23s23p63d104s24p1


b)
1s22s22p63s23p64s24d104p1


c)
1s22s22p63s23p63d104s24p1


d)
1s22s22p63s23p63d104s24d1


e)
none of these

17)
Which one of the following elements has the ground state electron configuration [Ar]4s13d5?



a)
Cr




b)
Fe




c)
Mn



d)
V



e)
none of these

18)
The places where the value of 2 (probability function) is zero are called a(n) 

(a)
orbital

(b)
orbit

(c)
node

(d)
wave function

(e)
probability function

19)  According to your expectations from periodic trends, which of the following is the correct ordering of the elements F(Fluorine), S(Sulfur), and Cl(Chlorine) by increasing atomic radius?


a)
S < Cl < F


b)
F < Cl < S


c)
Cl < F < S


d)
Cl < S < F


e)
S < F < Cl

20)  Using periodic trends, which of the following is the correct ordering of the elements Ar(Argon), Na(Sodium), Cl(Chlorine) and Al(Aluminum) by increasing ionization energy.

a)
Ar < Cl < Al < Na


b)
Cl < Al < Na < Ar


c)
Al < Cl < Ar < Na


d)
Na < Al < Cl < Ar


e)
Ar < Cl < Na < Al

21)  At which value n of ionization energy In does a graph of In plotted as a function of n suddenly get very large for carbon?



a)
1




b)
2




c)
3



d)
4



e)
5

22)
Which of the following statements is/are incorrect?


I.
There are approximately equal numbers of metallic and non-metallic elements.


II.
As you move down a column of the periodic table, the elements tend to decrease  

             in metallic character.


III.
The element Br has a stronger electron affinity than As. 



a)
I and II



b)
II and III



c)
I



d)
II



e)
III

23)  The first ionization energies of the elements 

 as you go from left to right across a period of the periodic table, and 
 as you go from the bottom to the top of a group in the table.



a)
increase, increase



b)
increase, decrease



c)
decrease, increase



d)
decrease, decrease



e)
remain the same.

24)  Which one of the following elements has the largest second ionization energy?



a)
K



b)
Rb



c)
Sr



d)
Ca



e)
H

25)  Which one of the following is a transition metal?



a)
V



b)
Rb



c)
Al



d)
Be



e)
Te

26)  Which one of the following is most metallic?



a)
Na



b)
Mg



c)
Al



d)
K



e)
At

27)  Two elements are in the same column of the Periodic Table, one being directly above the other.  The one above has no d electrons.  The one below has two s electrons in its valence shell, and also has d electrons.  The elements are



a)
Na and K



b)
Mg and Ca



c)
Ca and Sr



d)
Si and Ge



e)
Ca and Sc

28)  For a certain element, the electron affinity is very small.  Its first Ionization Energy is a few hundred kJ/mol, its second Ionization Energy is almost twice the first one, and its third Ionization Energy is ten times the second one.  Finally, the element is a good electrical conductor and forms basic oxides.  Therefore, the element is in



a)
Group 1


b)
Group 2


c)
Group 3


d)
Group 13


e)
Group 14
29)  Use the information in the table to calculate the H (in kJ) for the following reaction
4NH3 (g) + 5O2 (g) ( 4NO (g) + 6H2O (l)

Substance
H (in kJ/mole)
H2O (l)

-286

NO (g)

   90

NO2 (g)
   34

HNO3

-207

NH3 (g)
  -46

a) -1172

b) -150

c) -1540

d) -1892

e) None of the above

EXTRA CREDIT.  SHOW ALL WORK!!  

EC1) What is the complete electron configuration for the Fe+3 ion?

EC2) When 15.3 g of sodium nitrate, NaNO3, was dissolved in water in a constant-pressure calorimeter, the temperature fell by 3.44°C.  The heat capacity of the solution and the calorimeter is 1070 J/°C.  What is (H for the dissolution of one mole of sodium nitrate?  Molecular mass of NaNO3 = 85.0 g/mol.
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