Chemistry 121 Fall 2008 Oregon State University
Exam 2 November 20, 2008 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.
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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.
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A student iﬂ .places 1.854 g of a gas into a 1.12-L container at 273 K and measures the
pressure to be 0.977 atm. This gas is:
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What is the density (in g/L) of O, (g) at 298 K and 1.00 atm?
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A student iﬂ obtains a 4.08 liter flask that contains 10.09 grams of Ne (g) at 20475
305 K. The pressure inside the flask is:
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(D) 224 atm

(E)  1.03 atm




A student obtains a 4.00 liter balloon at 298 K and 0.982 atm. The student cools the balloon to
200 K. The volume of the balloon at 200 K is:
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The root-mean-square speed of N (g) at 760 mm Hg and 297 K is:
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Consider the following five gases: H; (g) | 02 (g) He (g) Cly (g) Ar (g)
Of these, the gas with the lowest velocity at room temperature is:
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A student inflates a balloon to 3.58 liters at 28.6 °C and 1.02 atm. The student seals the balloon
which contains expired air [74% N (g); 16% Oz (g); 4% CO (g); 5% H,0 (g); 1% trace gases].
The student cools the balloon to 2.09 °C. Which of the following is true?

The gases inside the balloon are travelin at the lower temperature than at the
higher temperature; the volume of the balloon is at the lower temperature than at
the higher temperature; the number of moles of gas present inside the balloon at the lower
temperature is ts at the higher temperature; the pressure inside the balloon at the
lower temperature 15 t @s at the higher temperature.

(A)

(B)  The gases inside the balloon are traveling at the s}egvelocity at the lower temperature as
at the higher temperature; the volume of the balloon is smaller at the lower temperature
than at the higher temperature; the number of moles of gas present inside the balloon at
the lower temperature is the same as at the higher temperature; the pressure inside the
balloon at the lower temperature is the same as at the higher temperature.

(C)  The gases inside the balloon are traveling slower at the lower temperature than at the
higher temperature; the volume of the balloon is the 9{ at the lower temperature as at
the higher temperature; the number of moles of gas present inside the balloon at the lower
temperature is the same as at the higher temperature; the pressure inside the balloon at the
lower temperature is the same as at the higher temperature.

(D)  The gases inside the balloon are traveling slower at the lower temperature than at the
higher temperature; the volume of the balloon is smaller at the lower temperature than at
the higher temperature; the number of moles of gas present inside the balloon at the lower
temperature is the s as aj the higher temperature; the pressure inside the balloon at the
lower temperature i:thhan at the higher temperature.

(E)  The gases inside the balloon are travelint the lower temperature than at the
higher temperature; the volume of the balloon @ the lower temperature than at
the higher temperatuge; the number of moles of gas present inside the balloon at the lower
temperature is 1§§ than at the higher temperature; the pressure inside the balloon at the
lower temperafura.is the same as at the higher temperature




8. A student measures the pressure inside their home to
be 0.981 atm. How high would the column of
mercury be in a barometer?

M\‘

(A) 0.0013 mm
(B) 1000 mm
(C) (746 mm J
D) 760 mm

(E) 273 mm

0,9%!1 atm (M = 46 mm (—\7
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9. A sample of Cl, (g) is observed to effuse through a porous barrier in 0.855 minutes. Under the
same conditions, the same number of moles of an unknown gas requires 1.16 minutes to effuse

through the same barrier. Which of the following is the unknown gas?
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10. A student combusts 12.000 moles of pentane, CsHj,. How many liters of CO, (g) are produced
at a pressure of 1.080 atm and a temperature of 306.0 K?

CsHiz (g0  + 802 (g) > 5C0:(g) + 6 H20 (g)
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A 1 ormed
B) (1396 L of CO, are formed
(C)  60.00 L of CO, are formed
(D)  44.01 L of CO; are formed
(E)  820x 10 L of CO, are formed

11. A student places 2.00 moles of Xe (g) and 6.00 moles of O, (g) into a flask at 298 K and
measures the pressure to be 8.00 atm. The pressure due to Xe (g) is:
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(D) 0.333 atm
(E)  0.667 atm whote
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A system takes in 250 kJ of heat and does 200 kJ of work. The change in the internal energy of
the system is:
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Which of the following processes is exothermic?

(A) 16 CO; (g) + 18 HyO (g) — 2 CgHyg (1) + 25 05 (g)
(B) H0 (s)— H0 (1)
©) HO0(@)—HO(g)

(D) NH.NO -»N}Bﬁgz (aq)
(E) @E(@—»mcm(gwf @

Com\o ustio A

How much heat is required to raise the temperature of 90.0 grams of water from 19.0°C to
89.0°C?
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15.  How much heat is required to vaporize 255 grams of ethanol?

(A)  0.500kJ -~
(B) 1130kJ g = mHyep= (2,55 Q‘ﬁ @52 — )
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16.  The heat of formation (AH) of CH;CH,CH,CH,0H (1) is —289.2 kJ/mol. The chemical
equation associated with this reaction is:

(A)  CH;CH,CH2CH,OH (1) + 6 O, (g) — 4 CO2 (g) + 5 H2O (g)

(B)  CHyCH,CH,CH,OH (1) + 13/2 0, (g) = 4 CO; () +5-Ho0 (g |
© GCG, graphlte) RACICRE H2 (g) — CH3CH2CHZCH20H D elementss> | mol compowd
D) 4CO3(g .

(E) CHs(g)+ CHz (g) + CH, (g) CHz (g) + 202 (g) + 1/2 Hz (g) — CH3CH,CH,CH,0H (1)

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

AH% (kJ/mol)
CO, (g) —393.5
CeHs (2) + 49.0
H,O (1) —285.9

What is AH’ reaction for the following reaction?

CeHg () + 15/202(g) — 6CO2(g) + 3H0()
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(D) -6535kl.

(E)  -8368 kJ.
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Consider:

2 CgHys (1) +25 05 (g) — 16 CO; (g) + 18 H0 (1) AH reaction = -10900 kJ
How much energy is released when 40.000 moles of octane, CgHis, is combusted?
(A) 10900 kJ

(B)  21800kJ - T
©)  32700kJ Ho.000 ol Cotlig( T12900 & ): - 219,600 WY

(D) 43600 kL. 2. ol Cb\'\ @
E) 218000 kJ .

2\3,000wY are releosed

Which of the following statements is correct (data are provided on the cover pages)?

(A) / Ittakes more heat to vaporize 100 grams of water at 100 °C than to melt 100 grams OD
water at 0 °C. ‘

(B)  Ittakes less heat to vaporize 100 grams of water at 100 °C than to melt 100 grams of

water at 0 °C. +
Huap= 2260 5 (Muge )
Heo> 334 —j‘:

A student dissolves 80.0 grams of a solid into 2000.0 grams of water in a calorimeter. The
solution takes in 92 J of heat and the calorimeter takes in 111 J of heat. How much heat was
released from the reaction when the solid was dissolved?
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(B) 197
(C) 50757 7
(D) 1027

(E) 102127
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21, Determine AH® for: H,COs (aq) — H,0 (1) + CO; (g)
using the following two equations:

Fle (1) HCO (aq) + 0 (g) — HxCOs (aq) AH;°=-112kJ
Fllp @) HO0+CO @~ HCO o)+ 0,(4) AHL® = +50 kJ

Ql) H,C0x (“‘b) - H.}vg\/?(%)% %}
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(A) -162kJ
(B) +162kJ
<€ -6

D) G2k

(E) - 5600

22.  Which of the following ionic compounds is insoluble in water?

(A) NaNO; v
(B) NHNO; v
(C) LisPOs v~

(D) NalCOs), v we L3
(E) (Ca 03 Las” O
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A student mixes an aqueous solution of Ca(NO3), (aq) with an aqueous solution of Li,S (aq).
Which of the following statements is FALSE?

(A)  NOs is a spectator ion T
B) Li' 1s a spectator ion “Tvrw&

© Ca _ions.will combine with $* ions will form the insoluble CaS (s),_Tvv%
(D) @ll combine with NO3 ions will form the insoluble LiNO; (s)

LY and NO-" are 5?4;;-\*’&'\"0\"'““??"\5* Q“E:;I_*%c\wbtf

Consider the mixture of two aqueous solutions: one of potassium phosphate and one of calcium
nitrate. The net ionic equation for the process that occurs is:

(A) *" (ag) + 2 NO5™ (aq) — Ca(NOs), (s)
(B) )+ NO5(ag) = KNOs ) —
©) > (aq) 204> (aq) — Cas(POu); (5)

D) 2_KT (aq) +2NO3; (@@—2KNO; (s)
(E)  2K3POq4 (aq) + 3 Ca(NO;), (aq) — Caz(POy); (s) + 6 KNO; (aq)

Which one of the following statements is TRUE?

(A)  The CH 121 Final Exam is scheduled for 7:30-9:20am on Tuesday, December 9, 2008
(B)  The CH 121 Final Exam is scheduled for 7:30-9:20am on Tuesday, December 9, 2008
(C)  The CH 121 Final Exam is scheduled for 7:30-9:20am on Tuesday, December 9, 2008
(D)  The CH 121 Final Exam is scheduled for 7:30-9:20am on Tuesday, December 9, 2008
(E)  The CH 121 Final Exam is scheduled for 7:30-9:20am on Tuesday, December 9, 2008

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




