Chemistry 121
Exam 2

Fall 2007
November 15, 2007

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 test form number (listed above), 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 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.

]

2
R = 00821 L4 R=8314 oM _ o= | R
mol e s2emole K ms Molar Mass
PV =nRT 760 Torr = 1 atm = 760 mm Hg K=273.15+°C

1 mole = 6.02 x 10%

PV, PV, milli (m) = 1/1000
nT, - n,T, kilo (k) = 1000
MV =MV, MaciaVacid = Mbase Vbase
Hydroxide OH Cyanide CN° Nitrate NO3” i
Acetate CH;COO" Carbonate CO5> Phosphate PO
Hydronium H;O" Ammonium NH," Sulfate SO4~

Substance (gimol)







- \ ot
2_625-85 XLL ‘3'.297):’2,0,004'\0\

o )
A student iﬂ obtains a 653.65 liter weather balloon that contains 2625.8 grams of xenon gas at
293 K. The pressure inside the weather balloon is:

(A) 136atm PV = nRT

(B) 96.6atm 4

8 82041103 atm oo NAT_ (26.00 Ma\)(o 0B ;Q,KXZ%V‘)
4 atm T T T T e e S —

() (0.736 atm ) 653,65 L

A student éé places 3.23 g of a gas into a 10.0-L container at 298 K and measures the pressure
to be 0.247 atm. This gas is:

DR PV= AT

B) Na(g) o (.29 am¥lo.o L)
©)  Ch(g N= — = T O.10t mol
D) H(g R (o o0B2\ = “*"_ ‘f 298K
(E) He(g)
a 3,23 4
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O Vol mo)
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A student obtains a 2.50 liter balloon 312 K and 1.21 atm. She cools the balloon to 280 K. The
volume of the balloon at 280 K is:
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The root-mean-square speed of H, (g) at 0.983 atm and 313.1 K is:

(A) 3874 m/s e
®) 3874x10°m/s  AA T —
(C) <1968 m/s Mot ar Ther

(D) 6224 x 10 nv/s ke ™ )/\
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Consider the following five gases: H; (g) 0, (g) He (g) Clx(g) Ar (g)

Of these, the gas with the highest velocity at room temperature is:
(A) @ 2% ey \’

B O Lighrest
(€) He(g)
D) Ch(g
E) Ar(g)

A student combusts 168.32 grams of ethene gas, C,Hs. How many liters of CO, (g) are produced
at a pressure of 0.993 atm and a temperature of 295 K?

CHy(g)  + 30(® > 2C0(p) + 2H,0 (g)

l63.22¢3 L
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(A)  3.42x10° L of CO, are formed
(B) 146.3 L of CO, are formed

(C©)  6.00L of CO, are formed

D) 93 L of CO; are formed

(B) 14 0 > are formed
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student closes the bottle containing
air [78% N2 (g); 21% Oz (g); 1%
other gases]. The student places
the bottle over a Bunsen burner so
the bottle and the air heat up to
30.5 °C. Which of the following is

true?
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(A)  The gases inside the bottle are traveling faster at the higher temperature than at the lower
temperature; the pressure inside the bottle is higher at the higher temperature than at the
lower temperature; the number of moles of gas present inside the bottle is higher at the
higher temperature than at the lower temperature.

(B)  The gases inside the bottle are traveling the same velocity at the higher temperature than
at the lower temperature; the pressure inside the bottle is higher at the higher temperature
than at the lower temperature; the number of moles of gas present inside the bottle is
higher at the higher temperature than at the lower temperature.

(C)  The gases inside the bottle are traveling the same velocity at the higher temperature than
at the lower temperature; the pressure inside the bottle is the same at the higher
temperature than at the lower temperature; the number of moles of gas present inside the
bottle is the same at the higher temperature than at the lower temperature.

T e ps s i e o G T e it

(D) | The gases ms1de the bottle are travelmg faster at the hlgher temperature than at the lower
temperature; the pressure inside the bottle is higher at the higher temperature than at the
lower temperature; the number of moles of gas present inside the bottle is the same at the
higher temperature than at the lower temperature
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(E)  The gases inside the bottle are traveling the same velocity at the higher temperature than
at the lower temperature; the pressure inside the bottle is lower at the higher temperature
than at the lower temperature; the number of moles of gas present inside the bottle is the
same at the higher temperature than at the lower temperature.



8. A student measures the pressure inside their home to
be 1.00 atm. How high would the column of
mercury be in a barometer?

(A) 100 mm
(B) 1000 mm
€ 273

(D) 1 )
(E) 9 Mmm

9. What is the density (in g/L.) of He (g) at 298 K and 1.00 atm?

(A)  4.0026 g/ | mole He Q.oo0lbo

B) .64 g/L ¢ ?

C) 611gL Loatm

ED% 208 gL N LA "‘"X"‘°9’z‘”,h:,:t:,;r:.§;(,ii?_.‘f)= 4.5 L
(E) 245¢/L ‘ © {00 ot
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A sample of Ar (g) is observed to effuse through a porous barrier in 1.72 minutes. Under the
same conditions, the same number of moles of an unknown gas requires 0.544 minutes to effuse
through the same barrier. Which of the following is the unknown gas?

&) 0:2(g) Fime, A Molar Mass,
B) Na(g) -

C Cl : ’

( ) H22) *’\Mlz‘ \(—ff‘txgﬂf ﬁ¥a$$z_

D)
(E) |

1,10 min ﬂ{rﬂ;'ﬁ."r‘dﬁa/mo\
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A system takes in 450 kJ of heat and does 230 kJ of work. The change in the internal energy of
the system is:

(A)  +680kJ pE =¥ = (—**"\:50 LI )4 (2o \<:r>:
(B) -680kJ e -

C) ¢ DE = 220 ki

D)

(E) +103,500 kJ

Which of the following processes is exothermic?

(a) MO —>HO®0 ..

B) (CHg(D+50,(8) >3CO,(g) +4H0(g) 2 Coombuns Honm
© HOOD—-HO0/ (g
(D) NH4NO3 (S) - NH4NO3 (aq)
(E) COx(s)— COa ()
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15.

16.

How much heat is required to raise the temperature of 480 grams of water
from 50.0°C to 60.0°C?

A)
(B)
©
(D)
(E)

T g mesT = (moyYare a et 56e):

4.80 kJ % - 20,064 T = 20,1 &I
1440 kJ
48.0kJ

How much heat is required to vaporize 500 grams of water?

(A)
(B)
(©)
(D)
(E)

0.500.4 9~ M H"“P: <5oe§11‘¢eor/§> © ) 130,0003
2090 kJ = 1,130 k3
161 kJ

221 kJ

A process gives off 110 kJ of heat. This process is:

(A)
®)

endothermic

l,u,acF 'S 3:\:er\ Y

The heat of formation (AH®) of NH4Cl (s) is —315.4 kJ/mol. The chemical equation associated
with this reaction is:

(A)
B)
©)
D)
(E)

NHa.(s).£.ClL{g) — NH4Cl (s)

GN (2) +2 H, (g) + % Cl (g) — NH,Cl (51D
NH4" (aq) + CI" (aq) — NH4CI (s)

NH4" (s) + CI' (s) — NHCl (s)

Y5 N, (g) + 4 HCI (aq) — NH,CI (s) + 3/2 CL, (g)

one tmole of
P\'ad wet”

Q\ cmaents in

Har natweal state



17. What is AH’reaction fOr the following reaction (thermodynamic data is available at the front of the
exam)?

2 S0, () + 02(g) —  2S0;(g)

- 29649 kS/MD\ @ *gc]sz kT/M°|

® _ o
PNy ry-\-ntb"t;‘\na\ AH‘\A'\’HA\ = Ll mol S04 (——3C‘S‘?_ ky/mo\)l —

YZ mol 502 (..le)b‘c‘ kT/mO‘B & \w\o\ Oz(0§3=

= =\96.6 T

(A) -983kJ
(B) -790.4k
©

D) -13842K
(B) +13842 L)

18. Consider:
CHi()+ 110,(g) > 7CO(g) +8H0(1)  AH’resction = - 4130 kJ

How much energy is released when 2.000 moles of C;Hjs, 1S combusted?

(A) 4130 kJ

B)  2065kJ

©)  172634J _g3o kd XL= —B2bo kY

D ' k

EE)) T &Q\LC‘\’\A-LY’M\‘C-» s

L4ner9 Yy s r(,\ o.m.a_.&
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20.

Which of the following statements is correct (data for water and benzene are provided on the
front page)?

(A) t takes more heat to raise the temperature of 50 grams of liquid water five degrees thm
does to raise the temperature of 50 grams of liquid benzene five degrees. A

QT

(B) Ittakes less heat to raise the temperature of 50 grams of liquid water five degrees than it
does to raise the temperature of 50 grams of liquid benzene five degrees.

Coo > C

QU8 Tec 1,90 Yoc

bu\ger\ e

A student dissolves 20.0 grams of a solid into 250.0 grams of water in a calorimeter. The
solution takes in 212 J of heat and the calorimeter takes in 103 J of heat. How much heat was
released from the reaction when the solid was dissolved?

(A) 83.6]
(B) 20900 ]
© 10917
(D) 4567

(E)




21.  Determine AH° for: 4 H,O (1) + 2 NH; (g) — 2 NOy(g) + 7 H; (g) using the following two
equations:

(1) Nz (g)+3H(g) —2NH; (g) AH°=-184k] TUep
\
(2) 4NO () +8H2 (@) > 2 N2 (g) +8HLO ()  AH=-196k] Fllp x /2

}
New () 2 NHa(g) - N/G)*Z%Hzﬁa) AMy 2 FIRH WY

- iy
New () N)_/(/a\%—“i Hao (2) 2 2N0,09)+ iy () A, = +\‘326-k |

g ——

= 3
2 NHy(g) T4 Heo (2.) > TN ) TR, () = TR

(A)  -380kJ
B) +380k)
C) +12kJ

(D) - 576k
EB) F2RK_)

22. A student dissolves one mole of AI(NOs); into a beaker of water. How many nitrate ions are
present in the solution? -

(A)  There are one mole nitrate ions in the beaker.

(B)  There are two molesnitrate-ions.i er.
©) m moles nitrate ions in the beaker.
(D)  There are six moles nitrate ions 1n the beaker.

(E)  There are eight moles nitrate ions in the beaker.
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24.

25.

A student mixes an aqueous solution of Hg(NOs), (aq) with an aqueous solution of Na,S (aq).
Which of the following statements is FALSE?

(A)
(B)
©
D)

NOs' is a spectator ion. v~
Na 1s a spectator ion.~"
Hg”" ions will combine with S* ions will form the insoluble HgS (s). «

a’ jons will combine with NOj ions will form the ifisoluble NaNO3 (s) ‘1

_,,z

Nat § Novrare soluble

Consider the mixture of two aqueous solutions: one of lithium carbonate and one of barium
nitrate. The net ionic equation for the process that occurs is:

(A)
(B)
(©)
(D)
(E)

™ (aq) + 2 NO5™ (aq) — BaNO3); (s)

",LL (aq) £ NO; (aq) — LINO; (s)
(Ba” (ag) + COL* (aq) H‘E&%m

2 L1 @@Q) ¥ 2 NO;" (aq) — 2 LiNO;s (s)
Li;,COs (aq) + Ba(NO3), (aq) — BaCOs (s) + 2 LiNO; (aq)

Which one of the following statements is TRUE?

(A)
(B)
(©)
(D)
(E)

s S

ﬂ CH 121 Flnal Exam is scheduled for 4 OO 5: SOpm on Tuesday, December 4, 20077

The CH 121 Final Exam 1s scheduled Tor 4700=5750pmom Tuesday; Deeember“HOUT
The CH 121 Final Exam is scheduled for 4:00-5:50pm on Tuesday, December 4, 2007
The CH 121 Final Exam is scheduled for 4:00-5:50pm on Tuesday, December 4, 2007
The CH 121 Final Exam is scheduled for 4:00-5:50pm on Tuesday, December 4, 2007

[Any response will receive full credit; even no response]



