Chemistry 121
Final Exam

Fall 2004
December 9, 2004

Oregon State University
Dr. Richard Nafshun

Test Form 4

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. Enter the test form number on your
Scantron form, but leave the class section number blank.

This exam consists of 40 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.

Rule 1: All nitrates, group 1 A metal salts and ammonium salts are soluble.
Rule 2: All carbonates, hydroxides, phosphates and sulfides are insoluble.
Rule 3:Rule 1 always takes precedent.
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. Noble
‘ % Group Gases
IA VHIA
1 2
H He
’ Hydrogen Helium
- 11 1007 A - Key oA IVA VA VIA VHA 40026,
3 4 1 Atomic number 5 6 7 8 | 9 10
Li Be H —f~ symbel B C N O F | Ne
Lithium Beryllium - Hydrogen §—~— Name Baron Carbon Nitrogen Oxygen Fluorine | Neon
2] 694 901218 10079 —f—— Atomic mass 10.81 12011 14,0067 15.9994 18.9984 [ 20179
11 12 13 14 15 16 17 18
Na | Mg Al Si P S C1 Ar
Sodium Magnesium viI Aluminum Silicon Phosphorus Sulfur Chioriné Argon
3 298977 | 24305 HiB IVB VB, VIB VOB 8 1B 1B 269815 | 280855 | 3097376 | 3206 35.453 39.948
19 20 21 22 23 ‘24 25 26 27 28 29 30 31 32 33 ma. 35 36
K Ca Sc Ti vVl Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Potassium Calcium Scandium Titanivm Vanadium | Chromium } Manganese iron Cobalt Nickel Copper Zine Gallivm | Germanium Arsenic Selenium Bromine Krypton
4 39.0983 40.08 44.9559 47.88 509415 51.996 54,9380 55.847 589332 . 58.70 63,546 65.38 69.72 7259 | 74.9216 78.96 79.904 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb { Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
Rubidivm Strontium Yttrium Zirconium Nicbium |Molybder T theni Rhodium Palladium Silver Cadmiutm Indrum Tin Antimony Tellurium Todine Xenon
5 85.4678 87.62 88.9059 91.22 92.9064 95.94 98.906 101.07 102.9055 106.4 107.868 11241 114.82 118.69 12175 127.60 126.9045 131.30
55 56 57-711 72 3 74 T1s 76 77 78 79 80 81 82 83 84 85 86
Cs Ba Hf Ta A Re Os Ir-f Pt Au Hg | Tl Pb Bi Po At Rn
Cesium Barium *Rare carths | Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury ‘Thaltium _ Lead Bismuth Polonium Astatine Radon
6 132.9054 137.33 17849 180.9479 183.85 186.207 190.2 192.22 195.09 196.9665 20059 204.37 207.2 208.9804 (209 (210 (222) .
87 88 89-103 104 105 106 107 108 109 110 111 14
Fr. | Ra Rf | Ha | Sg | Ns | Hs | Mt * * s -
Francium Radium TActinides |Rutherfordium| Hahnium | Seaborgium |Neilsbohrium] Hassium Meitnerium table region:
7 (223) 226.0254 (261) (262 263 (262) (265) (266) 269)
57 58 59 60 61 62 63 64 65 66 67 68 69 70 7
La Ce Pr Nd Pm | Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Lanthanium Cerium P d; Neady F hi Samarium | Europium | Gadolinivm | Terbium | Dysprosium | Holmium Erbium Thulium Yuerbium Lutetium
*Lanthanides 6 | 1389055 140.12 140.9077 144.24 145 1504 151.96 157.25 158.9254 162.50 164.9304 167,26 168.9342 173.04 174,967
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Ac Th Pa U Np Pu Am | Cm | Bk | Cf Es Fm | Md | No Lr
Actinjum Thorium | Protactinium | Uranfum | Neptunium | Plutonium | Americium Curium Berkeli Calif Fermivm  |Mendel Nobeti L
*Actinides 7L 27.00m8 232.0381 231.0359 238.029 237.0482 (244) (243) 47 247y (251) (254) @57y (258) 259 262

Note: The atomic mass value given is for naturally occurring proportions of isotopes. Values in parentheses are mass numbers for the most stable isotope.
*Reported but not confirmed; no name proposed.
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Unit 1 (Material Assessed on Exam 1)

A student (%ﬂ ) measures the mass of a titanium sample to be 0.020300 g.

(A)  There are two significant figures in this measured quantity.
(B)  There are three significant figures in this measured quantity.
(C)  There are four significant figures in this measured quantity.
(D) (There are five significant figures i this measured quantity. >
(E)  There are six significant figures in this measured quantity.

Consider the following operation: 0.397457 mm * 30.420 mm. The correct answer with the
proper number of significant figures is:

(A)  12.09064 mm?. Clewlabor = 12.09064 199

(B)  12.0906 mm”. S sinfias

© 9

D) 12.09 mm".

(B) 12.1 mm*

2% has:

(A) 238 protons, 119 neutrons, 119 electrons. 92 protens

(B) 119 protons, 119 neutrons, 119 electrons. gz

(C) 92 protons, 146 neutrons, 119 electrons. 238-92% (46 neukeons

(D) 92 protons, 92 neutrons, 119 electrons.
(E) @rotons, 146 neutrons, 92 electr@

92 electrens

The chemical formula of magnesium carbonate is:

M 2+ C.Q 2 ~
(A)  MgC. % TR
(B)  MgC,.
©)  MgCs.

(D)  Mg(COy),.
©



When the equation:
CHy+ \H 0, - 9 Co+ 10 H0

is correctly balanced, W

1ITr10=22%8 °“")7"\ a.'k'ou&_j

(A) 10 moles of O, are consumed.
(B) 12 moles of O, are consumed.
(C) {4 moles of Oy are consum@
(D) 16 moles of O, are consumed.
(E) 18 moles of O, are consumed.

Which of the following sets of elements will form an ionic compound?

(A) Na and Li. V\C\'a\ A ~Ag{\»ﬂl\&‘%.&\
(B) -
(C) Naand Mg.
(D) Heand Na.
(E) CandClL

Which of the following is heterogeneous?

A€ Cerent J"L\"ow)\maw'\‘
(A)  CgHys (D).
(B)  Mg(NO3) (s).

(C)  Hexane.
®) Water.

The name of CCly is?
! f\-}\o\{cw\{ ~ \'\'LZC‘S Q(‘LC\\x on SL(_Q[\A f\or\-Me_‘La.\

(A)  Carbon chloride. (Licsk 3s mrona).
(B)  Carbonate.
(C)  Carbon carbonate.

D) ( Carbom
(E)  Carbon (IV) chloride.

The molar mass of acetic acid, CH;COOH, is:

(A)  3.62x 10* g/mol. 5 on e
(B)  48.04 g/mol. ac  Ax o
(C)  18.02 g/mol. 20 2x ‘b

(D) 114.23 g/mol. ' now Hy Lo\ uan
E) 60.05 g/mol. —_

6o6.006 9/»0\



10.

11.

12.

13.

Which of the following is a metal?

(A)
(B)
©
D)
E)

I !osp!orous.

Sulfur.
Chlorine.
Bromine.

Don-metds

L

A student obtains 554.9 grams of calcium chloride, CaCl,. How many moles of CaCl,are
present?

(A)
(B)
(©
D)
(E)

6.158 x 10* mol NaCl.
3.000 mol NaCl,

(5.000 mol NaCl. )

111.0 mol NaCl.

40.0%
2w 38.48§

e et i

\\O.q ?9/»0\

U me

3.340 x 10% mol NaCl. 55*\.013 Cally ( —m—

\\o.ﬁg)

- 5 (Y=Y~ nc\ C.a.C.\-L

A student obtains 320.85 grams of methane, CHs. How many hydrogen atoms are present?

\

(A)
B)
©
)
(B)

20 hydrogen atoms.

1.20 % hydrogen atoms.
4816 x 10% hydrogen atoms.
2.408 x 10 hydrogen atoms.
1.932 x 10 hydrogen atoms.

326.85 . C_Hq

| ‘\ol

\B o‘l\b)

Which of the following statements is FALSE?

A)
(B)
©
D)
E)

\xi2.0}
Yx1.00179

16 .0916 Dms !

G.o2x \0 Cry
\ el CHy

Electrons are located outside of the nucleus.
Protons and neutrons have similar masses.
Electrons carry a negative charge; protons carry a positive charge.

‘\ \-\ A+9“’
{ CHg

(Y
>= 4 B 16x1D Naly

lectrons are roughly 2000 times as massive as protons and neutrons; therefore, most of
the mass in an atom is located outside the nucleus.

melral atom has an equal number of protons and-eleetrors:
E




Unit 2 (Material Assessed on Exam 2)

14.

15.

16.

17.

Which of the following selections contains only bases?

(A)  CHs, CH;3CH;3, CH3CH,CH3, CH3CH,CH,CHs.

(B)  HNO;, NaNOy, HCL NaCl.

() (NH,OH,KOH, NH.)

(D) THNOs, HCI, NH;.

(E)  H,SO,, HNOs, HC], CH;COOH.

Consider the following compound:

T i
CHy—Q— CHy—CHy—CH,—C=0—H_
CH,

- CeoH c_o.r‘Oe;nv)\: e emen A
The compound is: weak actd  qreep

(A) astrong acid.

(B)
(C)  astrong base.
(D)  aweak base.

A student places 390.3 grams of sodium sulfide, Na,S (s) into a 2.000-L volumetric flask and

then fills to the mark with water. 78.06%l

{mal
(A)  The concentration of the solution is 78.06 M. ol Fozg m)
(B)  The concentration of the solutionis 3.000 M, ™= ' = —
(C)  The concentration of the solution is 2.c0 L

(D)  The concentration of the solution is 5.000 M.
(E)  The concentration of the solution is 6.000 M.

»

2500 ™

A student calculates that 22.5 grams of water should theoretically be produced from the

combustion of octane during a process. 7.80 g of water is actually recovered. What is the
percent yield for this process?

\ “-‘LM\ ° 7‘80 3 a s e
(A) 974 %. Pt Jelds o T sy ST B
B) 94.7%.
©  6.70%.
D) 2.88%



18.  How many grams of O; (g) are consumed when 401.1 g of methane, CH@, is combusted?

 CHy () + 20,(g) > CO; (2) + 2 H,0 (g)
“op,
—_)
xcu T®
25.00 _mol _@__5 S0.00 .\

Vo
© "‘\o\.\v( v = 25, cewo) CHy
|‘>.O“\j

\ O
@ 25.60 e Crty ( 2._':';___7:_. ): $0.00k.\ O
| mol CHq

3L 0O
@ S6.00 me o, ( EB_')&- \boo 4 O,

U e

(A) 802.2 g O, (g) are consumed.

(B)  25.00 g O, (g) are consumed.

(C)  800.0 g O, (g) are consumed.

(D) (1600.0 g O (gyare consumied.
B) 1763.8 g O, (g) are consumed.

19. A student mixes two solutions: K3POy (aq) and Ca(NOs3), (aq). The solid precipitate formed is:

® *‘KN%OSXO <ol
a s). *
(©) ROM (s4.2

(D) CaO0(s).
(E)  K;3PO4(s).

20. A student obtains 25.00 mL of an HCI solution of unknown concentration. Upon titration,
26.02 mL of 0.08000 M NaOH are required for neutralization. Determine the concentration of

the HCI solution.

(A)  12.01 M.  MaeVea® MuaonVdaen

(B) 0.07686 M. Q\Ruiz S.0c0 u\-) = (2(:.07_ n.LX0.0B ceo m)
© 13.41 M.

(D) 0.08326 M. Muwi> ©.09 326 ™
(E) 2.082M.



21.

22.

23.

24.

A student obtains a 2.00 liter Thermos® bottle at 25.0 °C and 1.00 atm %ﬂ . The bottle is heated

to 50.0 °C. The pressure inside the bottle at 50.0 °C is:

(&)  1.00 atm.
B) R 00 ok e,

(C)  2.00 atm. T, h }\_’T}_ (zr3ass 28 )% ) (R vyasase) &
D) 0923 atm. Orn (of atm
(E) 4.00 atm.

A student places 1.026 g of a diatomic gas into a 5.00-L container at 298 K and measures the
pressure to be 2.49 atm. This diatomic gas is:

. t.e26
A Molar Mass 2 3/Mo\ = ——i———-—j——- 2 2.0\6 Q/M\®
EB)) 0.5689 mol
2.
© 0O, .
o S. -
(D) F,. . ey (2.“\‘! hr\\f\ oca ) . ©.50 887 mal
(E) Cl. R™ (o.0821 ‘:—\;‘:"'j"; Y298 )

The root-mean-square speed of Cl, (g) at 1.20 atm and 350 K is:

£ s ms (3Y B3 ey i
EB; 123 m/s. Ahens® P eT - x pragl (25‘6 KL
& 7 — )

© Toaxe
(D) 123 x 10°mss. . "
(B) 11.1mys. 3305

Consider the following five gases: H; (g) He (g) Ne (g) Ar (g)
Of these, the gas molecule with tlocity at room temperature is:

(A) H, (g). \'\ LaN «3\
(B) He(g).

(€)  Ne(g).

D) Ar(g

® (Kel@)



25. A system takes in 40 kJ of heat and does 30 kJ of work. The change in the energy of the system
is:

DE= q +w = (*—"\o ws)+ (30 wI)= *rtoxld

(A) "70 kJ +°\\‘\¢$ ;(\ does warlk
B) +70 kJ. (+) -

(C)  -10kJ.

(D)

(E) 133kl

26.  Determine AH® for the reaction 3 Fe,O3 (s) + CO (g) — CO; (g) + 2 Fe304 (s), using:

3 X Fes03 () +3 CO (g) = 2 Fe (s) + 3 CO; (g) AHP = -28.0 kJ
4 ) w 3Fe(9)+4C0 (@) —4CO () +FesOs(s) AH® =+12.5kJ
3Fe, 00+ TCO > L Fer 9 CO4 ont - 4.0 g
(A) FTI055KI :
B) - 74.8 kl. 3 Fe05 4 co > CO 4 2Fe 0k or = -5 T
© -1570kJ.

(D) -2110KkJ.
®

217. When the following reaction is carried out ina flask, the flask feels COLD when
. [ eodt
held in the hands: -

1(\‘\"-?§

(end o>
NH4NOs (s) - NH4NOs (aq) [This reaction is the system]

Which of the following is TRUE?

(A)  Heat is transferred from the flask to the hand; this is an endothermic reaction.
(B) ! erred fro to the hand; this j exothermic reaction.
(C) (Heat is transferred from the hand to the flask; this is an endothermic reaction.
(D)  Heat is transferred from the hand to the flask; this is an exothermic reaction.




Unit 3 (Material Discussed After Exam 2)

28.

29.

30.

31.

Consider the Bohr Model for the Hydrogen Atom. Which of the following electron transitions
releases the least energy?

(A) arre®

~

(B) n=2ton=1. T

g e e ) )))

(E) n=6ton=4. 2 3 e

Which of the following sets of quantum numbers is not valid?

A n=LI1=0,m=0,m,=+%

B) n=31=1,m=0,m=+%

©) n=31=2,m=-2,mg=-%

D) n=21=1,1m=0,ms=+%.
1=1

(E) flr, = ,m1=1,m5=+1/2>\\n~4a\\‘3/

L’:O when A=)

A hydrogen atom with the electron in its ground state has the electron in:

(A)  algorbital. \s &
® @lsobitl)

(C)  a2porbital.

(D) a2sorbital.

(E)  alporbital.

X-rays are greater in energy than radio waves. Which of the following statements is false?

(A) The frequency of an X-ray is greater than the frequency of a radio wave.

B) @e wavelength of an X-ray is greater than the wavelength of a radio wave. )
(C)  Dental X-rayS penetraf€ SOIT TiSSUE. N\ <\ ot <r

(D)  During X-ray procedures, areas of the patient not being imaged are often Pb (s) shielded.
(E)  X-rays and radio waves travel at the same speed.

X—\“.\J) “AA\\O

H?q\«\ €
Shert A



32.

33.

34.

The frequency of blue photons having a wavelength of 480 nm is:

X
3 .00 O

7

L

(A) 480x 10° 1. J - 6.2Sx\0

§

(B) 480x10° L
h)

(©) 3.18x10™ L
S

‘)

Y In

W3 o3

YRox O

(D) 1.44x10° 1
Ry

(E) [6.25x 10" 1
h)

The energy of one mole of blue photons having a wavelength of 480 nm is:

N xg SR -9 3
(A) E—_\(\Q = é‘éabx\o 33 '\Iéls »\O 5)’ A, 1A\ 40*‘9'\

(B) 284KJ. Ak

(©  302kJ. - 6.02%107 toten

(D)  604kJ. AR waten ( Tl = 249,303 1 = 249 w3
(E) 906 kJ.

Solutions to the wave equation for the hydrogen atom solved by Schrodinger led to the new

- concept(s) of the quantization of:

(A)  Enthalpy.

(B) (Energy and space for the elect@
(C)  Molarity.

(D)  Isomers.

(E)  Gases.




35.

36.

37.

Which set of four quantum numbers describes the orbital pictured below?

(A) (h=11=0,m=0,m=+%)

|
B) n=L1l=1m=0,m=+%
© n=2,1=0,m=0,m;=+%
D n=2,1=1,m=0,m;=+%
B) n=2,1=1,m=1,m;=+%
There are _ unpaired electrons in a ground-state carbon atom (C).
@A o
® 4 an
© @ v
D) 3. € Al
E 4. —_
(E) oo
L
s

The ground-state electron configuration of an oxygen atom is:
(A) 1572535,

(B)  15%2s%3s%3p%
(C)  1s5%2s%2p’3s% €

4
(D) 2 ~>_ 2 —I-(}f\
g z



38.

39.

40.

The ground-state electron configuration of a nitride ion (N ) is:

(A)  15%2s%3s°, N 1N @ T+ 3= 10e™

B 1s2s%2p 20
© < |

(D) 1s2s2p’. 2
(B) 15%2s%2p%3s%3p". g .
2 -
% \s 28 Lo

Consider an electron (mass of 9.10939x10! kg) traveling at 1/40™ the speed of light. Which of
the following statements is correct?

(A)  The wavelength of the e is 5.22 nm and this has practical significance.

(B)  The wavelength of the €'is 5.22 nm and this does not have practical significance.
(C)  The wavelength of the e’is 0.121 nm and this has practical significance.

(D)  (The wavelength of the e’is 0.0970 nm and this has practical significance—,

(E)  The wavelength of the €’is 0.0970 nm and this does not have practical significance.

-3+
\’\ é_ézéx\@ 35 .
= . g = 6.0970 am  ~nd This

AN= —
A ﬁ.\oﬁsqmc"‘ks. 300k O
4o

\

Mm\'&‘&\'s ‘Car- an &7,

During Winter Break, I plan on...

(A) / Recovering from the full-body-discomfort brought on by Che@

(B)  Driving hundreds of miles from here to find a sunny day ¢7¢.

(C)  Volunteering at the Valley library so I can play with the motorized bookshelves.
(D)  Hangin' with friends. ‘

(E)  Two words: Doritos and PlayStation.

Questions 1 through 40 each have 4 points attached. Any response to Question 40 will receive full
credit (4 Points); even no response.

The point total for this exam is 160 points. See the grade sheet or CH 121 web syllabus for grade
computation details.

Final exam keys, scores, and course grades will be f)osted on the CH 1211 website as they become
available.

Have an excellent and safe Winter Break :)



