Chenistry 121 Fall 2004 | Oregon State University
Exam 2 November 18, 2004 Dr. Richard Nafshun

Test Form 5

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 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.

Abbreviated Solubility Rules:

Rule 1: All nitrates, group 1A metal salts and ammonium salts are soluble.
Rule 2: All carbonates, hydroxides, phosphates and sulfides are insoluble.

| Rule 3:Rule 1 always takes precedent. . e
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Substance Jg-°C Substance Jig:C
Water 4,184 Soil (typical) 1.046
Methyl Alcohol 2.549 Air 1.046
Ice 2.093 Aluminum 0.901
Steam 2.009 Mercury 0.138
Benzene 1.750 Gold 0.130
Wood (typical) 1.674 Lead 0.128
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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.




A student calculates that 120.04 grams of carbon dioxide should theoretically be
produced from the combustion of propane during a process. She actually recovers 112.5 grams
of carbon dioxide. What is the percent yield for this process?
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- What is the mass percent composition of ethanol, C;HgO?
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How many grams of H,O (g) are produced from 440.96 g of propane and excess oxygen?
C3Hs (g) + 502 (g) > 3CO(» 4 4 H,0 (g)
“440.964 72063 4
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(A)  1763.8 g H,0 (g) are produced.
(B)  44.096 g H,0O (g) are produced.
()  (720.63 g H,O (g) are produced,)
(D)  10.000 g H,0 (g) are produced.
(E)  180.16 H,0 (g) are produced.




4. ‘Which of the following selections contains only acids?

(A) CH4, CH3CH3, CH3CH2CH3, CH3CH2CH2CH3. Alkancs ~ aet ocids or bases
(B) HNOj, NaNO;, HCI, NaCl. Aeid [ saw/Acid/sats

(C)  NaOH, KOH, NH4OH, Ca(OH),. 8oses

O @S o‘i, HNOj3, HCl, CH3COOH.) S#rene and weak asids

(E) HNOs;, HCI, NH3

3064.

5. Consider fuel cells. Which of the following is false?

A) @ fuel cell consists of tiny chambers that allow hydrogen gas to explode. ) Felce.
(B)  The hydrogen fuel cell demonstrated in class produced Water. rwe
(C)  The hydrogen fuel cell demonstrated in class contains platinum to facilitate the process. Tewe

(D) A hydrogen fuel cell produces energy. ~wewe
(E)  The hydrogen fuel cell demonstrated in class used hydrogen and oxygen gases. Tewe

6. Consider the following compound:

won
H—C——C—C——C—C—C C—0O—H
" The compound is: - C ~o-H
o.\-\aex (\\ QL:A Cow
(A)  astrong base. < e \ Oreme
(B)  aweak base. (wWeak acid)
(C)  astrong acid.

)

7. A student places 116.9 grams of NaCl (s) into a 1.000-L volumetric flask and then fills to the mark
,with water. This is Solution #1. The student then dilutes 0.5000 liters of Solution #1 to a total
volume of 1.000 liter. This is Solution #2.

(A) (The concentration of Solution #1 is 2.000 M; the concentration of Solutlon #2 1 is 1.000 M. )
(B)  The concentration of Solution #1 is 2.000 M; the concentration o ;
) (C)  The concentration of Solution #1 is 2.000 M; the concentration of Solut1on #2 1s 4 000 M.

(D)  The concentration of Solution #1 is 116.9 M; the concentration of Solution #2 is 233.8 M.
(E)  The concentration of Solution #1 is 116.9 M; the concentration of Solution #2 is 58.45 M.
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A student mixes two solutions: K3POy, (aq) and Ca(NOs), (aq). The solid precipitate formed is:

(A) “NO Nat Venle Q%\A.\*:°‘\“

% I(é%g g;b = > Ca™ (ag)a2 PO:‘ Q“Q - C-Qs("ﬁﬂw (o)
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A student obtains 25.00 mL of an HCI solution of unknown concentration. Upon titration,

12.74 mL of 0.09950 M NaOH are required for neutralization. Determine the concentration of
the HCI solution. Hels NaoH => Hacl + M0

MuciVue, * V\»\.o\—\\!vg,,oﬁ

83 (1)8033-51\941\/[ (M\-\c.\t‘s-°° M\-\ = (0-0‘3‘%50 n‘(\?_ﬂ"l ‘..\L)
©) 15.41 M. Muer s ©.0So7\ M
D) 0.1327 M.

®

A student obtains a 2.00 liter balloon at 30.0 °C He codls the'BVaVHb.on toﬂ ~iOO°C The Volume
of the balloon at ~20.0 °C is:
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A student places 64.00 grams of oxygen gas (O,) into a 3.000-L flask at 293.15 K. The pressure

inside the flask is: oV ART . out
o.a0 . AT
A }Lzﬁ 3. \5/\(>

— Ne) YAl
G e e S e R G
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(C) 16.05 atm. 3,000 )Z

(D) 7.978 atm. P = 16.05 atm
(E) 0.2493 atm.




12.

The reaction below takes place in a classroom (a constant pressure of 1.00 atm and a constant
temperature of 273 K for both reactants and products). '

GHs(®) + 50,(9 D 3CO@® + 4HO(

)
3 mol Oy
\ mo\ C;H%

When 2.00 L of C3Hs (g) react,

2.00 L

> .00\

(A)  2.00L of CO, are formed.
(B)  3.00 L of CO, are formed.
(C)  4.00 L of CO, are formed.

(D)  5.00L of CO, are forme
(E) @.oo L of CO, are formed.

13, A student places 3.388 g of a noble gas into a 2.00-L container at 293 K and measures the

pressure to be 0.486 atm. This noble gaspli: (o.‘-\ - a+x4k12-°° ‘AB e
Nz ART A=z o= v T o -

(A)  He. DR A ST S Y,

(B) Ne. @S mol: %l ¥

€y Ar . 3 . 3.3%39 A s

D) @ Molar Meass Pl o en el 822 “/mol ot

(E) Xe. e
: : 83%.%0

14.  Consider a sealed balloon containing nitrogen gas. Which of the following is false?

(A)  When the temperature is increased, the velocity of the gas molecules increases. Te
(B)  When the temperature is increased, the volume of the balloon increases. v

© @@n_t/hg@m_@ture is increased, the moles of gas inside the balloon increases. ) Fals e

(D) A22.4-L balloon, at 1.00 atm, and 273.15 K contains one mole of nitrogen gas. Trwe
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A student places 2.00 moles of O, (g) and 4.00 moles of CHy (g) into a 44.8-L flask at 273 K.
The pressure of CHy (g) is:

Ny T _ { ofz, ¥t i
(A)  1/3atm. Py = *‘\‘; N CE ) s VT )(Z'?b )
(B)  1.00 atm. qu.e ¥
©) |
(D) 3.00 atm. Py * 200 atm
(E)  2/3 aim.

The root-mean-square speed of F; (g) at 1.00 atm and 293 K is:

T W L N —
(A)  13.9m/s . )( A o] GXeaw A:’sz..\,/\.yc(z‘”%)
Tty "

, % 2 Malar Mass 3B w0 D \':f;‘
: 51 S.
D) 1191 mss. : Ms® 939 _‘g
(E) 192 nvs.

Consider the following five gase COs (g) Ar(g) . SFs(g) Cly (g)

Of these, the gas molecule with the greatest velocity at room temperature is:

(A) @ S L“S\.\"s'\‘ <\_ow<s\' Mu.ss‘).

B) TO ().
(©)  Ar(g).
(D)  SFs(g).

B Chiy.
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19.

20.

Which of the following processes is endothermic?

A)
(B)
©

(D)

1+25 03 (g) = 16 COy (g) + 18 HyO (g). Comdbustion- avethecrsi L
NHNO; (5) — NHNOs (2g). | Endethermic ~ W Cold Pack” reoction
HyO (g) = HyO (). Condensgarion of steam-— exoburmic
H,O (D — Hy0 (5). woarer §r ‘~'~5~"\3 —excthermic ~ hear leaves Y 5")$+4*’\

How much heat is required to raise the temperature of 2500.0 grams of aluminum from 30.5 °C

to 80.0°C? :

© @* ™Me DT = (zSoc.o DIQ."IO\-;;%K\%O.Q"C~ 30‘5%_)
3 G e uptenss

(© s

(D) 8.10kJ

B) 161Kk

A system takes in 40 kJ of heat and does 30 kJ of work. The change in the energy of the system
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21.

Use the data in the table below to answer the following question:

AH®¢ (kJ/mol)
CO, (g) -393.5
C3Hs (g) - 104.0

H,0 (1) -285.9
What is AH' eaction for the following reaction? ,

C3Hg (g) + 50:(g) - 3CO,(g)  + 4 H,O (1)

22,

CHyg) + 20,(g) — COxg) + 2H,0() AH°=-8903kI (» ~\)

Egg Wont C(gf*v\ﬂ:*“\ + ©,(9)> Co,(y) A
(C) -1570KJ.
(D) -211.0kJ. .
(B) +211.0kJ Ccaf*q‘*‘-‘“B"’ 0/(33 > CO}(.)) sH®: (-293.S kﬂ
Z Hals) + O//Lq) > 2 y{o(ﬂ pr’= (RY-2e5.8 \J)

/—Cfﬁ+ rd %(Q} > ciqlg)+ 25{@ ov®: (1Y -ed0.3%3)

Clymphite) & 2H:(4) > ciyls)  au°: -74.8us

3

~

\

-ene 2% produeks - veackents
WI
= i@ el Coz\{\" 393%.5 %—CQD A Q‘( “o b H;QX'?—SS‘% oant Hy
GX- 393.5) > (sX-2®s ‘3> - Y.(\ el Ty e)(*lb‘\%‘ C5Hw> +(s v«o\oaio;‘-:—? \
— =7 2220\ kT
(A -783.4KkJ. .
(B)
(C) ~2428.1kJ.
(D)  +2428.1kJ.
(E) +5754Kkl.
_Determine AH® for the reaction C(graphite) + 2 Hi(g) — CHai(g), using:
C(graphite) + Oa(g) — COx(g) AHP =3935 k] (Were)
Ha(g) + %O0xg) — H00) AT =-285.8 k) (% 2)
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3 NaG) 2 M) F 3 angy)

The heat of formation (AH®s) of NH4CI (s) is =315.4 kJ/mol. The chemical equation associated
with this reaction is:

(A) NH, (s) + Cl (g) — NH,Cl (s)

B (4N (@ +2H () + % Ch (gm
(C) NHjy (aq) + CT (aq) — NHLTI(S

(D)  NH;* (5) + CI' (s) — NH,CI (s)

() %N, (g)+4 HCl (ag) — NHLCI (5) + 3/2 Chs (g)

= NHqC\ (s) on-= ~3i5.q &

")

When the following reaction is carried out in a flask, the flask feels HOT when
held in the hands:

HCl(aq) + NaOH (aq) — NaCl(aq) + HyO () [This reaction is the system]

Whlch of the followingis TRUE? .

(A) @at is transferred from the flask to the hand; this is an exothermlc reactlorD
(B)  Heat is transferred from the flask fo the band; this is an endothermic reactlon
(C)  Heat is transferred from the hand to the flask; this is an exothermic reaction.
(D)  Heat is transferred from the hand to the flask; this is an endothermic reaction.

\.\(o.“‘

—

Which one of the following statements is FALSE?

(A)  The CH 121 Final Exam is scheduled for Thursday, December 9 at 4:00pm.

- (B)  The CH 121 Final Exam is scheduled for Thursday, December 9 at 4:00pm.
" (C) TheCH 121 Fmal Exam is scheduled for Thursday, December 9 at 4:00pm.

(D) TheCH ing am is scheduled for Thursday, December 9 at 4:00pm.
(E) ( AH for a process is -322 3 kJ. The process is endothermic.

Hint:
The CH 121 Final Exam is scheduled for Thursday, December 9 from 4:00-5:50pm. Rooms will

be assigned and posted near the conclusion of the term. There is no opportunity to reschedule
the final exam.



