Chemistry 122
Exam 1

Winter 2008
January 31, 2008

Oregon State University
Dr. Richard Nafshun

Instructions: You should have with you several number two pencils, an eraser, your 3" x 5" note card, a
calculator, and your University ID Card. If you have notes with you, place them in a sealed backpack
and place the backpack OUT OF SIGHT or place the notes directly on the table at the front of the room.

Fill in the front page of the Scantron answer sheet with your last name, first name, middle initial, and
student identification number. Leave the class section number and the test form number blank.

This exam consists of 25 multiple-choice questions. Each question has four points associated with it.
Select the best multiple-choice answer by filling in the corresponding circle on the rear page of the

answer sheet. If you have any questions before the exam, please ask. If you have any questions during
the exam, please ask the proctor. Open and start this exam when instructed. When finished, place your
Scantron form in the appropriate stack and present your University ID Card to the proctor. You may
keep the exam packet, so please show your work and mark the answers you selected on it.
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Please read each exam question carefully. Terms such as correct, false, unpaired, pairs, H-C-F bond angle, H-C-H
angle, greatest, and smallest are used.

1.

There are  unpaired electrons in a ground-state nitrogen atom.
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The ground-state electron configuration of a fluorine atom is:
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The ground-state electron configuration of an aluminum ion (AI*") is:

A)  15%28°3s%3p* ,

(B)  152s73s
©) (1s¥2s%2p° €
(D) S725°2p03s3p’

(E) 1s2s%2p*
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5. Consider O, P, Ge, Ba, and Fr. The atom with the largest atomic size is: Smaltle g
I
@A) O
@) P
©) Ge \ ;
(D) % cﬂ-f’?i’;f
(E)
6. Consider Br and Br ~. Consider Na, and Na". Which of the following statements is correct?
(A) {Brissmaller than Br .
(B) Nais smaller than Na'.
(C)  This question is ambiguous and cannot be answered w1thout a data table.
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7. Ionization energy is:
(A) theenergy required to separate protons from neutrons
(B)  (the energy required to remove an eleciron )
(C)  the'energy required to pull on a pair ot electrons
(D)  the energy required to push two electrons together
(E)  the energy required to form a Noble Gas from a Group 7 element
8. Consider a carbon atom in the ground-state. Which of the following statements is false?
T (A)  The carbon atom has 6 electrons; 2 are core electrons and 4 are valence electrons.
(B) Me_rflielectrons in the carbon atom are all located in 2p orbltam and Yhe 2%
= (C)  The core electrons in the carbon atoit are alt tocatsd ifi the1s-orbital
=~ (D)  There are two unpaired electrons in the carbon atom.
-+ (E)  The carbon atom is paramagnetic.
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10.

11.

The Lewis Dot Structure of water depicts:

(A)  There are no lone pairs of electrons. we A
(B)  There is one lone pair of electrons.

(C)  (There are two lone pairs of electrons.)

(D)  There are three lone pairs of electrons.

(E)  There are four lone pairs of electrons.

Consider one oxygen-oxygen bond in ozone (O3). The oxygen-oxygen bond order in ozone is:
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A student (iﬂ ) proposes the Lewis Dot Structure below for HCOOH. Determine the formal
charges on the top oxygen atom in this structure.
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(A)  The top oxygen has a formal charge of -2
®B) ﬁ_:ll\e top oxygen b has a formal charge of - 1
(C)  The top oxygen has a formal charge of 0
(D)  The top oxygen has a formal charge of +1
(E)  The top oxygen has a formal charge of +2



The H-B-H bond angle in boron trihydride (BH3) is:

(A)  90° =
(D) A little greater than 109.5° s o
(E) A little less than 109.5° A

The molecular geometry of water is:

(4) £
(B)  trigonal planar -*@“L‘f
(C)  ftrigonal pyramidal PN
(D) tetrahedral = s

(E)  octahedral

The molecular geometry of NFj3 is:

(A) bent
(B)  trigonal planar -
(C)  d4figonal pyramidaly ~

(D) linear /'O
(E)  octahedral F ¥ -

The H-N-H bond angle in ammonia (NH3) is:

A)  90° SN

(B) 120° roo e-ﬂ\",\ °
(C)  109.5° \0%.% PR
(D) A little greater than 109.5° f (}"’EQ . Hra
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The O-N-O bond angle in the nitrate ion (NO3) is:
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(D) A little greater than 109.5° " O

(E)  Alittle less than 109.5°

Consider C,Hg, CF4 Ha, and CO,. Which of the following statements is correct?

(A) C,Hg is a polar molecule o A =
(B) CF,is a polar molecule i 0ot 5yemmedrical
©) @F is a polar molecule ) \ ? Y
(D) CH,; 15 a polar molecule ¢
(E) CO;is a polar molecule £y \H
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Consider ethene, C;H,. Ethene contains:

(A)  no m-bonds
(B)  one n-bond

©
(D)  three m-bonds —_—
(E)  four n-bonds H ;,C — C, ? &.,.\

Thereare  resonance forms for the esesmernidcenie®e
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Consider the molecule below and identify the correct statement.

(A)  There are 2 carbons that have sp> hybridization schemes
(B)  There are 3 carbons that have sp’ hybridization schemes
(C) (There are 4 carbons that have spiybridization schemes )

(D)  There are 5 carbons that have §p> hiybridization schremes
(E)  There are 6 carbons that have sp® hybridization schemes
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Consider @y w2, and @#ly. Which of these has the strongest nitrogen-nitrogen bond?
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Consider MO (Molecular Orbital Theory). For the O, molecule, there are
electrons in the 7+ anti-bonding orbitals?
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23.

24,

25.

Consider MO (Molecular Orbital Theory). The F »% (a negative two charge) ion is:

(A) paramagnetic g
®) ¢
(C)  tetramagnetic -
(D)  McCain-magnetic

(E)  Obama-magnetic
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Molecular orbital theory predicts the N,** ion (a positive two charge) has a bond order of:
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Because of Chemistry 122...

(A) ol ovie character is Bond, James Bond

(B) (Lhave attained a magnetic personality

(C)  Irealize that success in soccer is due to tremendous “team chemistry”

(D) Imay purchase a hybrid vehicle

(E)  Oh,I'm out of here. I’'m going to enjoy the evening

{Any response will receive full credit; even no response.]
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