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Oregon State University 
Dr. Richard Nafshun 

Test Form 1 

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 fi-ont of the room. 

Fill in the fi-ont 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 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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s2  l mol l K 

1 mole = 6.02 x loL3 

Prms Molar Mass 

Substance J/g."C 
Water 4.184 
Methyl Alcohol 2.549 
Ice 2.093 
Steam 2.009 
Benzene 1.750 
Wood (typical) 1.674 

m p2v2 - 
n, T, n2T2 

Substance Jig. "C 
Soil (typical) 1.046 
Air 1.046 
Aluminum 0.901 
Mercury 0.138 
Gold 0.130 
Lead 0.128 

milli (m) = 111 000 
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1. How many grams of H20 (g) are theoretically produced from 1026.9 g of sucrose and an excess 
amount of oxygen? 

(A) 1 1 .OO g H20 (g) are produced. 
(B) 1484 g H20 (g) are produced. 

2. Whch of the following ionic compounds is insoluble in water? 

(A) CO:' (r-bmr+u) ar4 :n.o\..b\c. C-6:-  ; S  P\OT - cembinad 
(B) LiF 

13:* qfi ?dt. \:bC&d :#, Q-lc \ .  
(C) Na3P04 



3. Which of the following ionic compounds is soluble in water? 

(A) MgC03 
(B) AlP04 
(c)  ca3(po4)2 
(D) A1 OH 3 

(E) ch3 - Ljr 2 ; on- (hd~aX:6.) avr i o s ~ \ l b \ c .  e ~ \ r v  rr, +k 
kqArov\d~ : 5  e o - b f n d  3;- A 

4. A student calculates that 220.4 grams of calcium carbonate should theoretically be produced 
during a process. She actually recovers 133.2 grams of calcium carbonate. What is the percent 
yield for this process? act- \  

\0076 I \33.2 g 
Ptf c e n h  Y; Jk = 

-tkrorch:cr\ \00"7o = 6 0 . Y 9  (A) 1.655 %. z20.q 7 
(B) 165.5 %. 
(C) 87.2 %. 
(D) 39.56 %. 
(E) @=\ 

5. A student dissolves three moles of Mg(N03)2 into a beaker. How many magnesium ions are 
present in the solution? 

(A) There are 6.02 x magnesium ions in the beaker. 
1.20 x 10" magnesium ions in the beaker. 
1.8 1 x 1 d' magnesium ions in the b e a k e a  

- 

3.6 1 x 1 oL4 magnesium ions in the beaker. 
(E) There are 21 9 magnesium ions in the beaker. 



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

(A) ca2+ ( ad  + 2 N03- ( a d  + ~ a ( ~ 0 3 ) 2  (s) 

(E) 2 Na3P04 (aq) + 3 Ca(N03)2 (aq) - Ca3(P04)2 (s) + 6 NaN03 (aq) 

7. A student obtains a ~ h e r m o s ~  bottle at 24.1 "C and 0.989 atm. The student closes the bottle 
containing air [78% N2 (g); 21% 0 2  (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? 

I" (A) The gases inside the bottle are traveling faster t the higher temperature than at the lower 
temperature; the pressure inside the bottle is hi her t the higher temperature than at the qcs lower temperature; the number of moles of gas pres nt inside the bottle is higher at the - 
higher temperature than at the lower temperature. 'k d o  - 

& fl2 
(B) The gases inside the bottle are traveling the samwt 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 highqr at 
the higher temperature than at the lower temperature. N o  - 

(C) The gases inside the bottle are traveling the - s a m ~  $she h d ~ m p e r a t u r e  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. - 

Y2 - 
(D) I ~ h e  gaies inside the bottle are traveling faster at the higher temperature than at the lower 

I temperature; the pressure inside the bottleis h&r 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. A[\  + c u e  
L 

Po 
J 

(E) The gases inside the bottle are traveling the same at the higher temperature than at the 
lower temperature; the pressure inside the b~ttle$~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. 7 



8. A student obtains 15.00 mL of NaOH (aq) of unknown concentration. Upon titration, 
28.33 mL of 0.1540 M HC1 (aq) are required for neutralization. Determine the concentration of 
the NaOH (aq). 

M y \  = Mzd, 

(A) 2.759 M d &OH H C\ 

(B) 3.438M 
(C) @ = = )  C M, 
(D) 0.08154 M M,= 0.2969 m 

(E) 65.44 M 

9. A student dilutes 125.00 mL of 5.000 M NaOH to a new volume of 500.00 mL. The 
concentration of the new solution is: 

(A) 0.0320 M 
(B) 
(C) 5 . 6 0 ~  ~ Z S . O O  - L ~ s . ~ , ~ o  w ) =  ( "1 X s e m . 0 0 ~  ) 
(D) 0.5000 M 
(E) 3.125M 

M t =   SO M 

10. A student obtains a 1.75 liter balloon at 22.0 "C. He cools the balloon to -35.0 "C. The volume 
of the balloon at -35.0 "C is: b t 

i ~ j  
(C) 2.17 L 
(D) 0.461 L 
(E) 0.708 L 



1 1. A student places 9.36 g of a diatomic (a molecule having two atoms; such as 02) gas into a 
3.00-L container at 3 10 K and measures the pressure to be 1.12 atm. This noble gas is: 

12. A student places 761.427 grams of iodine gas (I2) into a 200.0-L flask at 305.0 K. The pressure 
inside the flask is: 

P V =  ~ \ Q T  Q =  n ~ r  -- - ~ 3 . 0 0  ~ . \ ~ ~ . O S Z \ > S ~ P S . ~ U )  _ _ -  - 
U 

2 0 0 . 0  L 
0.3756- i i ;~n 

(B) 95.36atm. )=  3 . L  * e l  

(C) 0.0 1049 atm. 
(D) 2.662 atm. 
(E) 1.000 atm. 

13. A student places 4.00 moles of Xe (g) and 12.00 moles of C02 (g) into a flask at 298 K and 
measures the pressure to be 4.00 atm. The pressure due to CO2 (g) is: 

(A) 114 atm. 
(B) 314 atm. 



14. The root-mean-square speed of Ar (g) at 1.07 atm and 301.4 K is: 

(B) 7 4 1 d s .  3 9 . 9 9 8 ~ \ 6 ~  !% 
(C) 5 1 4 d s .  
(D) 7.296 x d s .  
(E) 1220 d s .  

15. Consider the following five gases: F2 (g) 12 (g) He (g) C2H4 (g) N2 (g) 

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

16. The reaction below takes place in a classroom (a constant pressure of 1 .OO atm and a constant 
temperature of 293 K for both reactants and products). 

C7H16 (g) + 11 0 2  (g) 7 C02 (g) + 8 H20 (g) 
) 3 d . O  L Y . S t  

x 8  

When 4.50 L of C7H16 (g) react, 

(A) 4.50 L of H20 are formed. 
(B) 9.00 L of H20 are formed. 
(C) 12.05LofH20areformed. 



17. Shown below is the balanced equation for the combustion of butane. What is the volume (liters) 
of C02 (g) produced at 1.500 atm and 298.0 K from the combustion of 100.0 g of butane in 
excess 02 (g)? 

18. Which of the following processes is exothermic? 

(A) G H 1 8  (1) + 25 0 2  (g) + 16 CO2 (g) f 18 Hz0 (9 C o m b  ,%+: 

\ 

(B) H20 (s) + BzWlj. 
(cj HZO (1) -, Hz0 (g). 
(D) NH4N03 (s) -, NH4N03 (aq). 



19. How much heat is required to raise the temperature of 150.0 grams of water from 20.6"C to 
9O.O0C? 

(A) 
(B) 12.9 kJ 
(C) 10.4 kJ 
(D) 2.16kJ 
(E) 0.0794 kJ 

20. A system gives off 1345 kJ of heat and does 3305 kJ of work. The change in internal energy is: 

(A) + 4650 kJ. 
(B) E = g +  c3 
(C) + 1960 kJ. 
(D) - 1960 kJ. = (-IJYS k~ ) + (- 3 3 6 s  CJ ) = -qbso  r5 
(E) + 4.445 x lo6 kJ. 

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

What is AHoreaction for the following reaction? 

(A) +335 kJ. 
(B) -335 kJ. 
(C) gzziG) 
(D) -6535 kJ. 
(E) -8368 kJ. 



22. Determine AH0 for this reaction: 

using the following three equations: 

(1) H2(g) + (112) O2(g) + H20(1) AH1" = -285.8 kJ F\:p e.nd M ~ . \ + ; ~ \ ~  by 2 

(2) N205(g) + H20(1) + 2m03(1) AH20 = -76.6 kJ F\\'? --A M - \ + ; ~ \ J  b y  

(3) 2 N2(g) + 6 02(g) + 2 Hz(g) + 4 m03(1) AH3" = -696.4 kJ 

(A) -95.8 kJ. 
(B) +371kJ. 
(C) ~ ~ . >  
(D) -1059 kJ. 
(E) +I345 kJ. 

23. The heat of formation (AHof) of NH4C1 (s) is -3 15.4 kJ/mol. The chemical equation associated 
with this reaction is: 

(B) CK N2 (g) + 2 H2 (g) + l/i C12 (g) + NH4Cl (s) ) 
(C) NH4' (aq) + C1- (aq) + NH4C1 (s) 
(D) NH: (s)+ Cl- (s) -t NH4Cl (s) 
(E) 1VH4 (s) + C1 (g) + NH4C1 (s) 



24. Consider: 

How much energy is released when 4.0000 moles of octane, C8HI8, is combusted? 

(A) 10900 kJ. 
(B) a 1 3  
(C) 32700 kJ. 
(M 43600 kJ. 
(E) 87200 kJ. 

25. Which one of the following statements is TRUE? m y  
- 

/I 

(A)  he CH 121 Final Exam is s c h e W d  for 7:30-9:20am on Tuesday, December 6 , 2 0 0 9  
(B) The CH 121 Final Exam is scheduled for 7:30-9:20am on Tuesday, December 6,2005. 
(C) The CH 121 Final Exam is scheduled for 7:30-9:20am on ~uesday,  December 6,2005. 
(D) The CH 121 Final Exam is scheduled for 7:30-9:20am on Tuesday, December 6,2005. 
(E) The CH 121 Final Exam is scheduled for 7:30-9:20am on Tuesday, December 6,2005. 


