Chemistry 122 Winter 2005 Oregon State University
Exam 1 January 27, 2005 Dr. Richard Nafshun

DO NOT OPEN THIS EXAM UNTIL INSTRUCTED.
CALCULATORS ARE NOT TO BE SHARED.

[ Test Form 3 B

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 test form number (listed above), last name,
first name, middle initial, and student identification number. Leave the class section 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 and note card in the appropriate stacks. 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.

Which of the following statements is false?

(A) A 2sorbital of a carbon atom is larger than a 1s orbital of a carbon atom.
(B) A 1s orbital is spherical.
(C) A 2sorbital of a carbon atom is higher in energy than a 1s orbital of a carbon atom.

(D A 2s orbital tom is lower in energy than a 2p orbital of a carbon atom.
E)  There are three 2s orbitals in a carbon atom, -
j—ur\- ona 2%
/\ @ Just ona
\S
The nitride ion (N*") and are isoelectronic (have the same number of electrons).
(A) O.
(B) N
) P
(D) N..

3- 2.
N and Mave (O clectrons.,

The ground-state electron configuration of a nitrogen atom is:
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(B)  1s°2s%3s'.
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The ground-state electron configuration of a fluoride ion (F) is:
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(A)  152s3s33p> N
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B) 1s2s73s. 1y 2¢
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How many valence electrons are present in a carbon atom?

@) o | r oA
(B) 2. £ — ;”
©) o '
D) G 2\ Vdeee o= OR
() 8. =

2> e

( Corn €7
Ry,

\$



Consider B, C, N, O, and F. The atom with the smallest atomic size is:

(A)
(B)
(©)

B.
C.
N.

(D)

)

Saath

Consider Mg**, Mg, F', and F. Which of the following statements is correct?

(A) Mg is larger than Mg. \ :
(B) (s larger than F. ) ““3+"° smaller Hhan Mg = same member o7 9

M,)z"' has Fwe -Cc.wu' e™

- s \Arsgr uoemn F — Same number o‘p?

F7 has on< ﬁrgaA-c\“ e

The Lewis Dot Structure of H,O depicts:

(A)  There are no lone pairs of electrons. AT

(B)  There is one lone pair of electrons.
(C) (There are two lone pairs of electrons.
(D)  There are three lone pairs of € !

(E)  There are four lone pairs of electrons.

The nitrogen-oxygen bond order in the nitrate ion (NOj3) is:

(A)  1.00. _

B) o

(©)  1.50. : 4 bonds e
(D) 1.75. " e

(E)  2.00. o s



10. A student (%ﬂ ) proposes

as a Lewis Structure for the carbonate ion.

(A) (Carbon has a formal charge of 0 and the top oxygen has a formal charge o@
(B)  Carbon has a formal charge of +1 and the top oxygen has a formal charge of 0.
(C)  Carbon has a formal charge of 0 and the top oxygen has a formal charge of +1.
(D)  Carbon has a formal charge of +1 and the top oxygen has a formal charge of -1.
(E)  Carbon has a formal charge of -1 and the top oxygen has a formal charge of +1.

11.  The H-N-H bond angle in ammonia, NHj, is:

(A)  180°.

B)  120°, (
(C©) 109.5°. VNG

(D) A little greater than 109.5°. " n a

(E) (Iit’tle less than l@ H-N-H boad angle is

\09,50 M\\r\ub o \:“‘L
(n{a\- \Q"‘(° a¥ reor "\*4&9)

12.  The F-S-F bond angle in SF is: F
) ¢ ls e
(B) 120°.
(©)  109.5°, e \ ¢ ockatedca )
(D) A little greater than 109.5°. =

(E)  Alittle less than 109.5°.
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13.

14.

15.

16.

17.

18.

The molecular geometry of CFj is:

T

(A) bent. \ By

(B)  trigonal planar. < FigF

(C) trigonal pyramidal. e ¥ W 2

o)

(E)  octahedral.

The H-C-H bond angle in monofluoromethane (CH;F) is:

(A) 90,

(B)  120°. T Bluertee 15 pulting

(©)  109.5°, . 'g ” e gare of e-

() (Alittle greater than 109.5°, A P avcay from Mo

(E) A little less than 109,57, 4 Cenral oo,
H--H Yend an—)\l— Thie «\ows Mo
s 109.5° p‘ks o Witle, H atoms to ™Move wy

Consider Fr, C, N, F, and O. The atom with the greatest electronegativity is:

(A) Fr.

®) C

© N =]
)

(E)y O.

Consider H,O, CHsF, NH3, CO,, and NO. Which is a non-polar molecule?

Ve jy
-y = ‘O o
4) HO. o=c=o \ P /é‘*‘T el
(B) CHsE. W S o

(C) NI

(D) @
(E) * N5

N douvie bond

or * D

Consider CHy, CF4, CCly, and NH;. Which of the following statements is correct?

(A)  CH4 contains only nonpolar covalent bonds.
(B)  CF4 contains only nonpolar covalent bonds.

(C)  CCly contains only nonpolar covalent bonds.
(D)  NHj; contains only nonpolar covalent bonds. E\,m) bond “n Faws
(E) @4, CF4, CCly, and NHj3 contain only polar covalent bonds.

Consider the molecule below and identify the correct statement.



19.

20.

21.

22.

5?2 carho N

H H c=
X

H H ¢ H
C c”
o

, H

i H (CFC)

H H

(A)  There are two carbons that have sp® hybridization schemes.
(B)  There are three carbons that have sp’ hybridization schemes.
(C)  There are four carbons that have sp2 hybridization schemes.
(D)  There are five carbons that have sp” hybridization schemes.
(E) (There are six carbons that have sp” hybridization schemes.

Consider ethene, C;H;. Ethene contains:

one.
(A)  no m-bonds. @ (—W— @
() 2 T
(C)  two m-bonds.

(D)  three m-bonds. @G” %

Consider CoHg, C,Ha, and CoH,. Which of these has the longest carbon-carbon bond?

A)

(B) CoH,. " o=

H

'
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(€ CH,. R
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Consider MO (Molecular Orbital Theory). For the H, molecule, there are
electrons in the o5 bonding orbital?

(A) 0.

B) é@ £ A G & A
(©) ' -
2 oA

Ts

Molecular orbital theory predicts the Fy ion (a minus one charge) has:

s C-C \enl)c.r Cc=C \@rﬁu' cz
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(A)
B)
©
(D)
(E)

\C( electran su)s‘hw\

no unpaired electrons. €
one unpaired electrons.
two unpaired etecirons:

three unpaired electrons.
six unpaired electrons.
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Consider MO (Molecular Orbital Theory). The N; molecule is:

(A)
B)
©
)
(&)

Molecular orbital theory predicts the O, ion (a minus one charge) has a bond order of:

(A)
(B)
©
(D)
(E)

: "
@amagnetic. al e pateed ™S

paramagnetic.
wrestling-magnetic.
inaugural-magnetic.
gymnastics-magnetic.
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Because of Chemistry 122...
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I put all my CDs in my friend's microwave oven and I have no more music to listen to. [

guess I'll have to purchase an iPod.

I blackout when I hear the name "Lewis."
I blackout when 1 hear the words "ChemSkill Builder."
My octahedrals hurt

(E) ( Iunderstand the nature of the un@Any response will receive full credit; even no response.|




