Chemistry 122

Final Exam

Winter 2009

March 16, 2009

Oregon State University

Dr. Richard Nafshun

Iﬁstructions: You should have with you several number two pencﬂs, 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 33 multiple-choice questions. Each question has four points associated with it

(Question 33 has two). 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 1t.
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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.




Unit 1 Material (First assessed on Exam 1)

There are  unpaired electrons in a ground-state nitrogen%?n-.\ e
(A 0 T 1t
B 1 S T 20
<€ 2 e
o &
E 4 ),
's
The ground-state electron configuration of an oxide ion (0)is:
D BAZ=l0er
A)  1s%2835%3p* B
(B)  1s%253s € 1 BN
(©) N
D) -
( 25
E
A

Consider Na*, Na, N*", and N. Which of the following statements is correct?
A e~ Fhan Na
(A) Na _is larger than Na

.,Mwwm

Meore ¢~ -Vkm\ ™

The Lewis Dot Structure of CO, depicts:'

& & ¢ 8
I — e ™ e e T & & f
(A) \I here are no lone pairs of electroffé"}pccxba\ %—%’ T e e Q
(B)  Thereis one lone pair of electrons onCarbon ¢ 2

(C)  There are two lone pairs of electrons oa Carbor
(D)  There are four lone pairs of electrons on Carbon
(E)  There are six lone pairs of electrons oa Carbor

The oxygen-oxygen bond order in the ozone molecule (Os) is:

(A)  1.00
B) 1.33 oo
© a0 ®
D) 1.75 ., X
(E)  2.00 O | Q
%or\él Ordec = Dbends 3 or |




The H-P-H bond angle in PH is: C:,D\

(A)  180° - P\)\v

B) 120° H IR .
(C)  109.5° H oS e
(D) A little greater than 109,5° o

(E) @i’tﬁ'e less than 109.53:)

The nitrogen-oxygen-nitrogen bond angle in nitrate, NOj3" is:

(A)  45°

B)  60°

© 90
D) ¢120° )
(B) T09.5°

A student (iﬂ ) proposes the Lewis Dot Structure below for the thiocyanate ion. Determine the
formal charge on sulfur in this structure.

s
$:SECsNes
L-6=0 HH:=0 Soé:-I

(A)  The sulfur has a formal charge of -2
(B)  The sulfur has a formal charge of -1
©) @Ii:e sulfur has 2 formal charge of 0
(D)  The sultur has a formal charge of +1
(E)  The sulfur has a formal charge of +2




9. Consider perchloric acid (HCIOg4; shown below). The length of the chlorine/oxygen bond shown
" on the bottom side of the picture (with a question mark and diagonal arrow) is:

o/H

163.5 pm

Cl\

(A) 163.5pm
(B)  Greater than 163.5 pm
(C) (Lessthan 163.5 pm ) double Donds (Q’ plus -vr) ard

s\r\ar-"er mm& Sﬁ*reﬂ\é)&\ N L
5\,/\(3\4, bom:iSCQ’)

10.  The deviation from the ideal bond angle in water can be attributed to:

(A) 7-Bonding

(B)  Polymerization Qa
(C)  Hydrogen bonding \(/ ' O
,,,,,, D) ane pairs of electrons on oxygen 7 N
(E) ydrophobia R =\
11.  Molecular orbital theory predicts the 0,% ion (a minus two charge) has a bond order of:
A 0.0
B) O
(©) @ |
D) 15 a- P&q—@‘@
E 2.0 A
SHee v




12.

13.

Molecular orbital theory predicts the N, ion (a minus two charge) is:

(A) @aramagnetic )

(B)  diamagnetic

(C)  trimagnetic

(D)  totally-magnetic
(E)  the-hills-magnetic

Consider the molecule below and identify the correct statement.

Yy ?ckgc,?b’ MO Aé“ﬁr“‘“
on bethom

/-7TdC_

(A) There are 2 carbons that have sp3 hybridization schemes
(B)  There are 3 carbons that have sp” hybridization SCHEMEs
(C)  There are 4 carbons that have sp3 hybridization schemes
(D)  There are 5 carbons that have sp3 hybridization schemes
(E)  There are 6 carbons that have sp> hybridization schemes

~C =




Unit 2 Material (First assessed on Exam 2)

14.  The phase diagram below is for:
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15. Sodium fluoride melts near 993 °C. Sodium chloride melts near 804 °C. The difference in
melting points can be attributed to:

(A)  Different intermolecular forces (dispersion, dipole-dipole, hydrogen bonding)
(B)  Differentionic.charges (+1, +2, +3, -1=2..=

(C) ¢ Different distances between nuclei (ionic size) )

(D)  The sheet-like structure -

(E)  Network covalent compounds

16.  Which of the following is false?

(A)  Carbon dioxide is a non-polar molecule which exhibits dispersion forces. "V ¢ we.

B) @&Tuﬁomde is a non-polar molecule which exhibits dipole-dipolé Iorc} Ce -Q 16 tomt
(C)  Water is a polar molectle Which exhibits hydrogen bonding. =X ¢ w &

(D)  Quartz is a network covalent compound. ={vw .

(E)  Network covalent compounds typically melt at higher temperatures than molecules. ¥ Tv €




17.

Touwt®

A

point, these are:

Consider CH;CH,OH, CaO, CH3CH3, CH30CHjs, CaS, and Ar. Arranged in increasing melting

Lowest melting point Highest melting point

(A) CHsCH,OH < Ar < CH;CH; < CH;OCH;
(B) Ar < CHyCH; < CH;0CH; < CH;CH,OH
(© <. CH;0CH; < CH;CH; < CH;CH,OH

(D) &\Ar < CHsCH; < CH;0CH; < CH,CH,OH

<

Ca0 < CaS
Ca0 < C(CaS

CaS < CaO

(E) Ar < CH3CH; < CH3CHOH < CH;0CH;

/\,/\§/\ A

CaO < CaS

2N

CHglHs —°N
CAy,
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19.

arc:

(A)  Dispersion forces.only.
(B) @Sﬁé‘;lon forces and dipole-dipole forc;;\}

(‘(\O\&Lm\ﬁ&j Tenles N e erle

€ ovolant
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(None )

\

Draw the Lewis Dot Structure for CH;OCHj;. The intermolecular forces present in CH;0OCH;

(C)  Dispersion forces, dipole-dipole forces, and hydrogen bondmg

(D)  Hydrogen bonding only

The reaction below will produce:
e
o % Y
R +CH2CH2_> @v{%wqf L SN )
i e

(A)  Quartz

(B) A network covalent compound
(C)  Anionic compound

D)
E)

{ ,

N -7
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20.  The cubic form for the fictitious element GuitarHeroium (Gh) is FCC. The atomic radius is
192.0 pm and the molar mass is 306.7 g/mol. The density of Gh is:

[Im=1x10"pm 1 m =100 cm]
(A)  glem® ds 2 3
(B) g/cmj o
© g/cm
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21. A student #4® dissolves 13.50 g of an unknown polymer in 900 mL of water at 304 K. She
measures the osmotic pressure to be 0.0441 mm Hg. What is the molar mass of the polymer?
(A)6Hs5x10° g/mo
gx T0° g/r—ﬁol NV ARY
© X 105 g/mol jperern M,},ﬁg
D) x 10° g/mol ¢« ..-m
(B)  x10° g/mol 760 wmMg L O T00K) &
\ et 2,091 el
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22.

23.

A student (é@%) obtains a 100.0 gram sample of MC (tip = 5730 years). How long will it take so
that only 20.0 grams of '*C remain?

(A) 5730 years
(B) 1,150 years
(©) 11,500 years
D) <

(E)  28.650 yoars
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The following are initial rate data for: A+B>C
Experiment Initial [A] Initial [B] Initial Rate
=
1 0.10 \)ﬂ 0.10 \ /4.5 \ WA e $ATY
2 0.20 ¥ 0.10 )p ,;y( 18.0 ¥
3 0.10 020% | ¢a)' Yoo

(A)  The rate law is Rate = k[A]" [B]
(B)  The rate law is Rate = k[A]° [B]

©)
(D)

vt A

he rate law i

The rate law is Rate = K| A|

B]°
BT

ate—kA2

(E)  The rate law is Rate = k[A]'[B]’

YRR TS 9
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24.  The boiling point of 1.83 m aqueous KCl (aq) is:
ﬂ‘& - o
(A)  101.05°C 6T= ' m kg (2X1e? mYo 512 M> =181 c
B) 101.02°C °
© Tp > teo’C + 1,.87% = 101,87 C
D) 0187°C
(E) 102.09°C
Unit 3 Material (Not previously assessed)
25.  The equilibrium law expression for the reaction 2 NO (g) + Ox(g) & 2 NOy(g)is:
_ [0, ][NO] 2
@) Ke=loT Producks  Ne2l
_ - - -
K Reactarts EMC;L z@ 251
©INOY
) T NO,T
O K= 0INO]
[NO, ]

C

[NO, *

" [NOP[O,]




26. A solution was made 2.3 x 10> M in [Pb*"] and 1.3 x 10 M in [F]. [Ks, (PbF2) =3.7 x 10¥]

(A) A solid will form . 2 i
B) solid will not form PbFz(s) = ep ( %} 4+ 2% (¢%>

& = Wep® 2Pb1*3§.‘:"'11:‘ (Z‘Bx\gbl\&wﬂ{a)z: 3\8%&!5}?
,‘\
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27.  Consider the system 4 FeClz(aq) + 3 Ox(g) < 2 Fe;Os(aq) + 6 Cla(g) K.=0.0844
A student prepares the system and measures:
[FeCl3] =0.0390 M [0O,]=0.0260 M [Fe;03] =0.0127M [Cl,] =0.0552 M

(A)  The system is at equilibrium.

(B) @ys‘[em is not at equllfoTlnn“}
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28.  The following reaction is at equilibrium:
Mm ENETG o es -%’ﬁw, e eetyan
2HBr (g) < H, (g) + Bry (g) AH®=+72kJ (endotherrmc) prececd o

"Eiﬁma &N@&«w

(A) (meincentratlon of Brz (g) increases when the system is heate
(B)  The concentration of Br; (g) decreases when the systefiriseate
(C)  The concentration of Br; (g) stays the same when the system is heated




29.

The following reaction is at equilibrium:

bz T
2HBr (g) © H, (g) + By () AH® = +72 kJ (endothermic)

(A)  The concentration of H, (g) increases when Br; (g) is added
B) @5 concentration of Hj (g) décreases when Bt (g)iS added )
(C)  The concentration of H; (g) stays the same when Br,r (g) 1s added

When Br, s added R, s consumed to malt HBT

30.  The pH of 0.200 M HCI (aq) is:
A) 200 & on= -Log n*le ~teg (0.200): @.679
B) 0200
) 0301 . rome oot
EDg 104 Hel Vs @ s*o‘/ 9 actd
\0D 70
E) ‘ HO =D Ht vl ”
d G Zoo
31.  The pH of 0.040 M CH3COOH (aq) [K =1.8 x 10] is:
(A) 3.74 Y .
B)  0.0360 WD cas Actd
(C)  0.00360
D 2.72 -
EE)) F0D CHacooH =2 cHzoo” + w
! 0.040 o) o
< —X + X +X
E e ,O""O - K koS *

L g st o) GX)
T R = - & omT
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O.oMp  RF i\-k*3= 8.‘—!%‘5x!o\1

\\%5&\5 s

pH = ~Loag iH* )= -Log (3.%%5x|o'k‘>-= 3.07




32. A student obtains 0.175 M CH3COOH (aq). The “ICE” table used to solve the equilibrium
expression for this weak acid is:

(A) CH;COOH (aq) +H,0 (1) < CH3;COO (aq) +H;0" (aq)
I 0 0.175 0.175
C +x +x +X
E X 0.175+x 0.175+x
(B) CH;COOH (aq) +H,0 (1) < CH3COO (aq) +H;0" (aq)
I 0 0 0
C -X +x/2 +x/2
E -X X X
© CH;COOH (aq) +H,0 () © CH;COO (aq) +H;0" (aq)
I 0.175 0 0
C -X +x/2 +x/2
E 0.175-x x/2 x/2

CH;COOH (aq) +H,0(1) ¢ CH;COO (aq) +H;0" (aq)
I 0.175 0 0
C -X +x +X

0.175-x X X

(E) | CH;COOH (aq) +H,O (1) < CH3;COO (aq) + H;0" (aq)
1 0.175 0.175 0.175
C -X +x +x
E 0.175-x 0.175+x 0.175+x

=l 0,115 -x E3 X
33, ... CH 122 isover. Now it's time to:
(A)  Party with Alex and his Cousin
B) ¢l
(C) Steep

(D) Toga! Toga! Toga!
(E)  Pop Tarts, Sunny-D, PB&J Sandwiches on Wonder Bread, Rice Krispies Treats, Jell-O,
Twinkies, a couple of Luther Burgers, and a collection of High School Musical DVDs!

[Any response will receive full credit; even no response.}

Questions 1 through 32 have four points attached (128 total). Any response to Question 33 will receive full
credit (2 Points total); even no response. The point total for this exam is 130 points. See the grade sheet for
grade computation details. Final exam keys, scores, and course grades will be posted on the CH 122 website
as they become available.




