Pre-AP Chemistry, Grade 10
Test 2
I. Multiple Choice

1. Which neutral atom has 6 electrons?
a) Li
b) Be
c) B
d) C
e) O
2. Because of their extremely small mass, electrons in atoms behave like both _____ and _____.

a) mass … charge
b) protons … neutrons
c) waves … particles
d) ions … isotopes
e) core …valence
3. Elements in the rightmost column of the periodic table are called
a) transition metals
b) alkaline earth metals
c) noble gases
d) alkali metals

e) halogens

4. A 3s orbital and a 4s orbital differ in their
a) electron spin

b) effective nuclear charge

c) orientation

d) size

e) shape

5. Fluorine has how many core electrons?
a) 0
b) 2
c) 4
d) 5
e) 7
6. The scientist ______ developed the orbit model of the atom to explain atomic line spectra. 
a) Heisenberg
b) Bohr
c) Schrodinger
d) De Broglie
e) Rydberg
7. An electron in ground-state, neutral carbon, can be excited from a 

___ to a ___ orbital.
a) 3p … 4s
b) 2p … 2s
c) 4s … 2p
d) 2s … 2p
e) 2p … 3f
8. Which orbital below has the highest angular momentum quantum number?
(1)     (2)       (3)           (4)




a) 1
b) 2
c) 3
d) 4
e) 1 and 3
9. Of the electrons with the quantum numbers listed below, which would be removed first in making a cation?
a) n= 3; l= 2; ml= +2; ms= -1/2
b) n= 4; l= 1; ml= +1; ms= +1/2
c) n= 3; l= 1; ml= +1; ms= -1/2
d) n= 4; l= 2; ml= 0; ms= +1/2
e) n= 3; l= 0; ml= 0; ms= +1/2
10. The wavelength of an electron is about:
a) 10-1 m
b) 10-10 m
c) 10-100 m
d) 101 m
e) 1010 m
Match the terms below to the descriptions in questions 11 – 15:

a) Hund’s Rule
b) Core Electrons
c) Pauli Exclusion Principle
d) Valence Electrons
e) Rydberg Equation
11. A 2s electron in Na
12. Gives colors of light emitted by atoms
13. A 2s electron in C
14. Maximizes sum of ms values when filling electron orbitals
15. Why there cannot be three electrons in an (n = 3, l = 1, ml = +1) orbital.
Match the electron configurations below to the descriptions in questions 16 – 20:

a) 1s22s22p63s23p3
b) 1s22s22p63s23p64s13d10
c) 1s22s22p63s23p63d10
d) 1s22s22p63s23p64s13d9
e) 1s22s12p63s23p64s23d10
16. The ground-state configuration of Cu+
17. An excited-state electron configuration
18. Has 5 valence electrons
19. The electron configuration of ground-state Cu
20. Violates the Golden Rule (Energy-Ordering)
*** Turn to the next page for Free Response questions ***

II. Free Response – Read All Parts First!!!

1. For the following atoms and ions below
i) Give the ground-state electron configuration
ii) Draw a box diagram for the valence electrons; Ex. C : [He] 
iii) Circle the rules violated by each of the energy-level diagrams
(GR = Golden Rule [Energy Ordering], HR = Hund’s Rule, PE = Pauli Exclusion)
a) N        


 b)
Cr+
        


c)
S2-

       

___________ 3s



___ ___ ___ ___ ___ 3d

    ___________ 4s




___  ___  ___ 2p



     _______  4s

       ___  ___  ___ 3p




___________ 2s

            ___ ___ ___ 3p


  _______ 3s


2. Oxygen atoms are slightly attracted to magnets. Answer the questions below to find out why.
i) What is the electron configuration of ground-state oxygen?

ii) What are the valence orbitals in oxygen?
iii) Complete the energy level diagram for ground-state oxygen on your answer sheet.
iv) Draw a picture of the valence orbitals from part (c) on the nucleus on your answer sheet. Place the correct number of valence electrons in each orbital.

v) An unpaired electron is any electron that sits alone in an orbital (i.e., that differs from all other electrons in an atom by at least two quantum numbers). 


Atoms with unpaired electrons are magnetic. Is oxygen magnetic?

vi) Give the quantum numbers of any electrons in oxygen that are unpaired. Note: you should label the ml of orbitals on your energy-level diagram clearly for full credit.

vii) Are the following atoms or ions magnetic? If so, list all orbitals that contain unpaired electrons.

i. O2-
ii. P
iii. Ti
iv. Ti2+
Unpaired


(Magnetic)





Paired


(Not Magnetic)





2s





2p








